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HHOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOTHUECKOEe U a0CTPaKTHOE MBIIIJICHUE O0YyYaroIINXCsS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (popMyIHUpYyeT CBOU JOCTHKEHUSI B MAaTeMaTHUYECKOUN (opMme.

VY4eOHblil Kypc anreOpbl M HayaJl MaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY JUI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3MKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMH pa3BUTHS DKOHOMHUKHA U OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITUGPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSAX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTeMaTH4YEeCKOr0 aHajii3a pPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO MHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOOOIIEHHME U KOHKPETH3ALUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHaian3a» 00ydJarouuecs MojaydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUS  MAaTeMaTUYeCKUX  MOJEIEH  peajbHBIX
CUTyalllid, UHTEPIPETAMN MOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEPAMU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHM B INPUPOAE, HAYKE MU MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MTOTEHIIUAIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4eOHbIH MaTepual, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITEJIbBHOCTH, AKKYPaTHOCTM W OTBETCTBEHHOCTHM 34 IOJIyYEHHBIN
pe3yabTar.

B ocHoBe meTonuku o0ydeHusi airebOpe M HadyajaM MaTeMaTH4eCKOro
aHaIM3a JSKUT JeATEeIbHOCTHBINA TPUHITUI O0yUeHHUS.

B crpykType yueOHOTO Kypca «AnreOpa M Hayajga MaTeMaTHUYe€CKOTO
AQHaJIM3a» BBIJEIEHBl CIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JIMHUM:
«Yucna wu BeruucneHus», «DyHkuuu u  rpadukuy, «YpaBHEHHUS W
HEpaBEeHCTBa», «Hauana MaremaTuueckoro aHanuza», «MHOXKECTBA U JIOTUKAY.
Bce OCHOBHBIE COAEPIKATEIBHO-METOIWYECKUE JIMHUM H3y4alOTCA Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JOMOJHSASA APYT Apyra U NOCTEIEHHO HACKIIASCh HOBBIMU TEMaMHU
U pazaenamu. JlaHHBI y4eOHBIH KypcC SIBISIETCS WHTEIPATUBHBIM, MOCKOJBKY
o0bennHAET B ce0e ColepiKaHWe HECKOJbKMX MaTeMaTH4YeCKUX TUCIUILIIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTreMarudeckas Jjorunka u gpyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT BCE O0sIee MIMPOKUM MATEeMAaTUYECKUM almapaToM,
y HUX TOCJEI0BaTEeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIEJIb  pEaIbHOW  CHUTyallud, [PUMEHSATh 3HAHUS,



MOJIYYCHHBIE MPU U3YYEHUH YUEOHOro Kypca, JUIsl pelIeHUs CaMOCTOSITENbHO
chOpMyTUPOBAHHOW MaTEMaTUYECKOW 3ajlayd, a 3aTeM HHTEepIPETUPOBAThH
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiiaeT (HOPMUPOBAHHE HABBIKOB HCIOJIb30BaHUS JCUCTBUTEIBHBIX YHCEI,
KOTOpO€ OBbLIO HaYyaTO Ha YPOBHE OCHOBHOTO 001ero odpazoBanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTA, yYMEHHWE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCICHUS, OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYYaroOlIMMCSi MHOXECTBa
HATYypaJbHBIX, IEJIbIX, PAIIMOHATLHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B KakIoM H©3 JOTUX MHOMXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My crenuduueckue 3agaud U OIepaluu:
JICJICHUE HaIleJio, OMEePUPOBAHUE OCTAaTKAMU HAa MHOXKECTBE II€JIBIX YHCET,
0CcOOBI€ CBOMCTBA PalIMOHAIBHBIX M UPPALMOHATIBHBIX YUCeN, apupMEeTUIECKHE
orepaluy, a TaKKe M3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHUW Ha MHOKECTBE
KOMIUJIEKCHBIX 4Hcel. brarojmapsi mocjaeaoBaTelIbHOMY pacCUIUpeHHIO Kpyra
UCIIOJIb3yeMbIX YHCENl U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pEelIeHUsT Pa3IUYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIeNIeH pealbHOTO MUpa,
IIMPOKO UCIOJIb3YIOTCSl 0000I1IEHNE U KOHKPETU3AIH .

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pealiu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOIiero oO0pa3oBaHUs, MOCKOIBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOUIMX 3aaad. B
pe3yibTaTe O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMU METOJaMU pelIeHUs
pallMOHAIBHBIX, HUPPALMOHAIBHBIX, IOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPABHEHHM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cozmepxammx mapamerpsl. [logydeHHbIE YMEHHUS MIUPOKO HCIOIB3YIOTCS TPH
UCCJIENOBAaHUM (PYHKIIMH C TIOMOIIBIO TMPOU3BOJHOM, TpPU  PEIICHUH
NPUKJIAJAHBIX 3314 M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOYAET B CeOsl TakKe
dbopMHUpOBaHWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIllMOHAIBHBIX, UPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETNICHH U JIorapudmbl. brarogaps nzy4eHuro
anreOpandyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AJITOPUTMHUYECKOTO W a0CTPAKTHOTO MBINIJICHUS 00yJaronuxcs, OpMUPYIOTCS
HABBIKU JEAYKTHUBHBIX PAaCCYXKICHUHN, pabOThl C CHUMBOJIBHBIMU (OpMamH,
IIPE/ICTABIICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE PABEHCTB W
HepaBeHCTB. Anrebpa mnpeziaraeT 3pGeKTHBHbIE UHCTPYMEHTHI ISl PEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHO-MeToaUYecKass JHHUS «DyHKIIUA U TpaduKm» TECHO
MePEIUIeTaeTCs ¢ IPYTUMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJBbKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBATEeILHOCTh H3ydeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIIUNA, ©X CBOMCTB U TpaUKOB, MCTOIH30BaHME (DYHKIMA ISl PEIICHHUS
3a/1ay U3 JPYruxX yueOHBIX MPEIMETOB M PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHECHUI U HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKAY Pa3TMYHbBIMU BEIMYUHAMH, HCCIEI0BATH



noJiy4eHHbIe (PYHKIIMH, CTPOUTH UX Ipaduku. MaTepuan 3Toi cosiepKaTeIbHON
JUHUU HAlleJIeH Ha Pa3BUTHE YMEHUN W HaBBIKOB, MO3BOJISIONIUX BBIPAXKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHo. FEro wu3ydeHue CrnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas quHUS «Hauana MaremMaTrueckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M NPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYaloIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU M YCKOpEeHUs mpolieccoB. JlaHHas conepkaTebHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIElel pealbHbIX
CUTYallMi, MO3BOJIAET HAXOJUTh HAWIIydlllee PEIICHHE B MPUKIAJHBIX, B TOM
YUCJIE COUMAJbHO-’KOHOMHMYECKUX, 3a/Jadyax. JHAKOMCTBO C OCHOBAMH
MaTEMaTUYECKOrO0  aHaju3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTE€MaTWKM B HAayKe, TEXHUKE U
uckycctBe. O0yuarommecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOJTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKAs TUHUA «MHOKECTBA U JIOTUKA) BKIKOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM
MaTEMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN A3bIK, 00bEIUHSIONUI
BCE pa3denbl MAaTEMAaTUKU W €€ TMPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YECKHE NUCIUIUIMHBI U UX MPUJIOXKEHUS B enuHoe nenoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCTH  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MaTHUKH M HUCIOJIb30BaTh €ro IS
BBIpAKEHUS CBOUX MbICIEH. [[pyruM Ba)KHBIM NPU3HAKOM MATEMATHUKHU Kak
HAyKW CJENYyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CI€IOBaHUE  OMNPEICIEHHBIM  MpaBWIaM  [OCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTHYECKUX TIpaBuiI, (QOPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUSI.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE IPU3BAHBI
CIocoO0CTBOBAaTh (DOPMUPOBAHUIO HABHIKOB MOCTPOEHUS MOJENCH peabHBIX
CUTYaIlMi, MCCIICIOBAHUS STUX MOJENIed C TMOMOIIBIO ammapaTta ajareOpbl u
MaTeMaTU4YeCKOr0 aHajln3a, MHTEPIPETAlNH MOJTYYEHHBIX pe3yJabTaTtoB. Takue
3aJlaHUsl BIUIETEHbl B KaXKIbId M3 Pa3/eliOB NPOrpaMMbl, IMOCKOJIBKY BECH
Marepuan yueOHOTO Kypca IMUPOKO UCIHOJIb3YeTCs ISl PEIICHUS TMPUKIIATHBIX
3amau. [lpu pemeHWr peambHBIX MTPAKTUYECKUX 3a7ad  OOydaroruecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOIB30BaTh AHAIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3aJlay OpraHU3yeTCs B MPOIECCe N3YUEHUS BCEX TeM Y4eOHOro Kypca «Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaJIN3ay.

Ha wusydenme ydeOHOTO Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B HeJel0), B
11 KJiacce — 136 4acoB (4 yaca B HEJIEITI0).



COIEPKAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Parmonanpabie uncia. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OecKkOHEUHbIe Tmepuoanueckue apoou. [IpumeHenne ApoOed M MPOIEHTOB IS
pellleHUsT MPUKIAAHBIX 33/]ad M3 Pa3JIMYHBIX OTPACICH 3HAHWM W peajbHOU
YKU3HU.

JlelicTBUTENbHBIE 4YHWCIIa. PalnuvoHalbHBIE WU HMPPALMOHAJIBHBIE YHCIIA.
Apudmernueckue omepanud ¢ JeWCTBUTEIBHBIMH  4HciIaMU. Moayib
JNEUCTBUTEILHOTO 4YHclia U ero cBoicTBa. [IpubmmkEéHHBIC BBIYMCIICHHS,
MpaBujia OKPYIJICHUS, PUKHUIKA U OLICHKA pe3yIbTaTa BEIYMCICHUH.

Crenenb C 1mensiM nokaszarenemM. budnom HeroToHa. HMcnonb3oBaHue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHI€HC, KOTAHIE€HC YHCIOBOT0 aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUs U ypaBHEHUsI-cleaCcTBUA. HepaBeHCTBO,
pElLIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHHUS IEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUIM
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTOYICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorouwiensl ¢  UEIbBIMU
kod(ppunmnentamu. Teopema Buera.

[IpeoOpazoBanHus YUNCIOBBIX BBIPAKEHUM, COAECPKAIINX CTEIIEHN U KOPHH.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE ~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MTOKA3ATEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  PEIICHUS
norapuMUIECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPUUYECKHUX BBIPKECHUI. Pemenue TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUlbl 2X2, €ro TE€OMETPUYECKUUA CMBICT U
CBOWMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
pelIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHHU. PelleHue NpukIaaHbIX 3a71ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUW. MccnenoBaHne MOCTPOCHHON
MOJIEJIA C IOMOUIBIO MATPHUIL] U OIPEAECTUTEIICH.

[TocTtpoenne MaTeEMaTUYECKUX MOJEJEH PEAIbHOM CUTYallMU C MOMOIIBIO
YPAaBHEHHM U HEPABEHCTB. [[prMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3a/lay M 3a7a4 U3 Pa3IMYHbIX 00JIacTeil HayKu U pealbHOU
AKU3HH.

DOyHKUUM U Tpaduku

OyHKIMSA, CrocoObl 3ananus (QyHKuuu. B3auMHO oOpaTHbIE (DYHKIUU.
Komno3umus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpoMexxyTkn  3HaAKoOmocTossHCTBA.  UE&THhle u  HEu€THble  (YHKIIHH.
[lepuonuueckre  ¢yHkuuu.  [IpoMexyTkKM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpiiee u HauMeHbliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAss QYHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas ¢GyHKIUS C HATYpalIbHBIM M II€JIbIM MTOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi cTeneHu Kak (PyHKIUM 0OpaTHOM
CTEIIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuueckas PyHKIIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellieHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpYKHOCTb, OIpPEAENIEHHE TPUTOHOMETPHUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

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

Hauvana mareMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a7aHuUsl MocieaoBaTeNbHOCTEH. MeToj
MaTeMaTUYECKON WUHTYKIIWU. MoHOTOHHBIE u OTrpaHUYCHHbBIC
nociieoBaTeabHOCTU. VIcTOpHs BOBHUKHOBEHUSI MATEMAaTUYECKOTO aHAJIN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpUyecKas  MPOTpeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckas mnporpeccusi. Cymma OeCKOHEYHO YOBIBaromIei
F€OMETPUYECKON TIporpeccuu. JIMHEWHBIN U 3KCIOHEHIMAIBHBIA pocT. Hucio
e. @opMyIa CIOXKHBIX MPOIEHTOB. Vcronb30BaHUE MPOTPECCUU TSI PEIICHUS
peanbHBIX 337124 MPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TO4YkM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB /I pelieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUN TS penieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpeneneHue,
r€OMETPUYECKU ¥ (U3MYECKUH  CMBICHT  TPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K TpaduKy QyHKIUH.

[IpousBognbie  nnemeHTapHbIX  (GyHKumiA. [IpousBomHass  CymMMBI,
IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepaluyd HaJl MHOKECTBAMHM M WX CBOWCTBA. /[marpaMmbl
Oiinnepa—Benna. IlpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
OTHCAHUS PEATbHBIX MPOIECCOB U SBJICHUM, MPU PENICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0KA3aTeNIbCTBO, PABHOCHJIbHBIE YPABHECHHUSI.

11 KITACC



Yuciaa u BLIYUCJIEHUS

Harypansubie u 1mensie uucna. [IpuMeHeHHE MPU3HAKOB JEIUMOCTH
IEIBIX YKceN, HauOonbImuii oo nenurens (nanee — HOJI) n HauMeHbIee
obmee kpatHoe (nanee — HOK), ocratkoB mo Mmojayito, anroputma EBkiauaa aiis
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

Kommiexcuple yucina. AnreOpanyeckas M TpUTOHOMETpUYECKass (OpMbI
3alUCH KOMIUIEKCHOTO uHrciia. ApudMETHYECKHE Olepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-off cTemeHM U3 KOMIUIEKCHOTO —4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCEeNT IS pemieHus  (U3HMYECKUX |
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucteMa W COBOKYIIHOCTh YpaBHEGHHMH M HEpaBEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUYCCKUX
HCPABCHCTB.

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

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS] CUCTEM M COBOKYIHOCTEW pAallMOHAIBHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJlay M 3aJa4 M3 Pa3jIMdHbIX 00JacTedl HayKu M peaibHOMN
KU3HU, UHTEPIIPETALUS ITOJTyUYECHHBIX PE3YIbTATOB.

DOyHKUUM U TpaduKu

I'padux kommosurmu dynkuuid. ['eomerpuyeckue oO6pa3bl YypaBHEHUHN U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIUN, UX CBONCTBA U TpaPUKH.

I'paduueckue meTonpl pemieHus ypaBHEeHUN U HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnionp3oBanne rpadukoB (YyHKIMI 7 UCCIENOBAHUS TPOIIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

[IpumeneHnre MpOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U DJKcTpemMyMmbl. HaxoxaeHue HauOONbIIET0 YW HAWMEHBIIETO 3HAYCHUM
HEMPEePhIBHOMN (QYHKIIMU HA OTPE3KE.

[IprumeHeHne NpPOW3BOAHON IJIs HAXOXKIAEHUS HAWIIY4IlEero pEuIeHUus B
NPUKIAAHBIX 3a7adax, Uil OINpPENENICHUsT CKOPOCTH M YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYITOH W TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMbBICT  HWHTErpana.  Beruucienue
onpenenéHHoro uaTerpana mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenre wHTErpana JJis HaXOXKICHUS IUIONMIAJIeH TIIOCKUX Quryp u
00BEMOB T€OMETPUIECKUX TEJI.

[Tpumepst pemennii nudepeHmanbHbIX ypaBHEHUH. MaTemaTuieckoe
MOJICIUPOBAHUE pEAThHBIX TIPOILECCOB C TMOMOIIBI0 AuddepeHITnaTIbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3MIIMU  OOyYaromierocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WI€HA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpOIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aMMO/JICHCTBOBaTh C COIIMAJBHBIMU HWHCTHUTYTaMH B COOTBETCTBHH C HX
GYyHKIUSAMUA U HA3HAYECHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JIOCTI)KCHHUSM POCCHUMCKHX MAaTE€MaTUKOB U POCCUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAaHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, OSTHYECKOIO IIOBEJICHHUS,
CBSI3aHHOTO C  MPaKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUM HayKHu H
NEATEeIIbHOCThIO YYEHOr0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEMH, 0O0BEKTOB, 3ajad, pEIICHU, paCCyXICHU,
BOCIIPMUMYHUBOCTH K MATEMaTHYECKUM acCIIeKTaM Pas3JIMUYHbBIX BHUOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOro u 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Qu3nyeckas akTUBHOCTH), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOMN
NEeSATEeIIBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJIOOHS, HHTEpeC K
pasiuvHBIM _ chepaM  IPO(ECCHOHANBHON  JICATENBHOCTH, —CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HAa TPOTSHKECHUH BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COITMAJIbHO-DKOHOMHUYECKUX  TPOIIECCOB HA COCTOSHHUE IPUPOJHOM H
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0AJTBLHOTIO XapaKTepa SKOJOTHYCCKHX
mpo0JieM, OpUEHTAllU Ha MPUMEHEHHUE MaTeMaTHICCKUX 3HAHUM ISl peIICHHUS



3a/1a4 B 00J1aCTH OKPYIKaIOIIEH cpe/ibl, IJIAaHUPOBAHUE IMOCTYIIKOB U OLIEHKHA X
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOINECTBEHHOW TMPAKTHKH, ITOHUMAaHUE
MaTeMaTH4YECKOW HayKHh Kak c(epbl 4eIOBEUECKON MeATeIbHOCTH, ATaIlloB €&
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATEIIbHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

ba3oBble 1ornueckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKK MAaTEeMaTHYECKUX
O0OBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHSAMHU, (GOPMYIUPOBATH
onpeeaeHus MOHSITHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MIPU3HAK
Kjaccu(uKanuy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITH ~ MaT€MaTUYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
IpOTUBOpEYUHs B PaKTax, JAHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEPXKJICHUN (MpsSMbIE W OT MPOTHUBHOIO), BBICTpaMBaTh apPryMEHTAIIMIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemnieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHMUS,
dbopMynrpoBaTh  BOMPOCHI, (GUKCUPYIOIIME MPOTHUBOpeUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOSITEIIbHO CTUTAHHPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOro OOBEKTa,
SBJICHHSI, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXIy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIONICHUS, WCCIEOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH N€PUITMTH MHPOPMAILIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U ISl pEIICHUS 3a]1a4H;



BbIOMpaTh  MHGOPMAIMI0O U3  MCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (POpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHH C
YCIIOBUSIMH M TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XOAY PCIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X07i¢ 00CYXJIeHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
mpoOJieMbl, pelaeMoi 3aJadyu, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IIOHMCK
pelIeHus, COMOCTABIISITh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, oOHapyXKUBaTh Pa3IMYKMe W CXOJCTBO IMO3HUIUN, B KOPPEKTHOH dopme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€éTOM HUMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € YYETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPHU PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, JTAHHBIX, HAMJICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa ILEIW U YCIOBHUSM, OOBSICHATH
OPUYUHBI  JIOCTH)KCHHUS WM HEJOCTH)KEHHUS Ppe3yJbTaTOB JIEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MpPU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU PabOTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykKaeHNsI, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMBI» W WHBIE), BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEUCTBHSI C APYTMMH YJCHAMU KOMAaHbI, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuiics MOJIYYUT CIETYIOUTUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoguyeckas JpoOb, MPOIEHThI, HPPAIMOHATBHOE YHCIIO, MHOXECTBa
PAlMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSATh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAAHBIX 3334 U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCICHMS, I[paBujia  OKPYIJICHHS,
NPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYMCIICHUN;

CBOOOJTHO OMEpPUPOBATH IMOHATHEM: CTEMEHb C IIEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANIYI0 (OopMy 3amucu JIEUCTBUTENBHBIX YHCEN JUIs
peLICHUs MPAKTUYECKUX 3a]1a4 U [PEJICTABICHUS JaHHbIX;

CBOOOJHO  OIMepupoBaTh  MOHATHEM:  apUPMETUYECKHM  KOPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPHUPOBATH  TMOHSTHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHca, JNECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONIEPUPOBATH  IOHATUSAMHU: APKCUHYC, AapKKOCHUHYC M apKTaHICHC
YUCIJIOBOT'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHUS W YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOWICH C MLEIbIMH KOd(PUIMEeHTaMu, KOPHH MHOTOWIEHA, MPUMEHSITh
JICJICHUE MHOIOWJIEHAa Ha MHOI'OWIEH C OCTAaTKoOM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CUCTEMA JIMHEHHBIX ypaBHEHHIA,
MaTpula, ONPEAEIUTENh MATPULBl 2 X 2 W €ro reOMETPUYECKU CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ONpeNeNnuTeis 2 X 2 1Jis BBIYUCIEHUS €ro 3HAYCHHS,
MPUMEHATh ONPEHECIUTENN JJI PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHH,
MOJICJINPOBAaTh pEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBI JIMHEHMHBIX
YPAaBHEHHM, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIA C TOMOLIBIO MAaTpUll U
ONPEAEIUTEIICH, UHTEPIIPETUPOBATH MMOJYYEHHBIN PE3yJIbTaT;

WCIIOJIh30BaTh CBOMCTBA JEHCTBUNM C KOPHSAMHU [JIsl MPeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJIHSATh ~MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PAllMOHAIBHBIM [OKA3aTEIIEM;

HCIIOJIb30BaTh cBoiicTBa  JorapudmosB TUISt npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKCHHUI;



CBOOOJIHO ONEPUPOBATH MOHATUAMU: UPPAIlMOHAIbHbBIE, IOKa3aTEIbHbIE U
gorapuMUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PaBHOCHJIBHBIX TIEPEXO/I0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMbIe (QOpPMYJbl I PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJIETIUPOBaTh pealbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPOKEHUSI, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, MCCIEIOBATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUUM U rpapuku:

CBOOOJTHO OMEpUpPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aJaHus
GyHKIIUU, B3aWMHO OOpaTHbIe (YHKIMM, KOMIMO3UIMA (YHKIUN, Tpaduk
(YHKIIMHY, BBITIOJHATD 3JIEMEHTapHbIC TpeoOpa3oBaHus rpa@uKoB QyHKIIHIA;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: 00JIACTh OMPEAEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuogudeckue PyHKIUU, TPOMEXYTKH MOHOTOHHOCTH ()YHKIIUHA, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbIlIee U HaUMEHbIee 3HaueHue (QYHKIUH Ha
IPOMEKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTEIEHHAs (YHKIHS C HATYPaJIbHBIM
U 1IeJIBIM OKa3aTesieM, Tpaduk cTeneHHOW GyHKIUU C HATYPAJIbHBIM U LETbIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHu Kak (yHKIMK OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTUUHAs U JTPOOHO-IMHEHHAs
(YHKIMM, BBIMOJIHATH OSJEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHE UX
rpaduKoB;

CBOOOJIHO OTEpPUPOBATh MOHATHSAMU: MOKa3aTeIbHasl U JorapudmMuyeckas
(GyHKIIMK, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NS pelIeHUs
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATHUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUNA [JI HCCIEAOBAHHS TMPOILIECCOB H
3aBUCUMOCTEH MpU pEIIeHUH 3a7a4 U3 JPYTuX YYeOHBIX MPEIMETOB U peaIbHOMN
KU3HU, BBIpAXATh (OPMYJIaMH 3aBUCUMOCTH MEXIYy BETMYNHAMU;

Hauyana mareMaTH4ecKOro aHaIu3a:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIecKas U TeoMeTpuIecKas
nporpeccusi, 0eCKOHEUHO YOBIBaIOIasi FeOMETpUUYECKasi MPOrpeccus, TUHEHHBIHI
U OKCIOHCHIMAIBbHBIA POCT, (opMyla CIOXKHBIX TPOIEHTOB, HMEThH
IpEe/ICTaBlIEHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUM JIJISI PEIICHHS PealbHBIX 3a7ad MPUKIAIHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TIOCIEIOBATEIHHOCTD, CIOCOOBI
3a/1aHus MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJIEIOBATEILbHOCTH, TTOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYEeCKOTO
aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIIUNA, ACUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: (DYHKIIHS, HETPEphIBHAS HAa OTPE3KeE,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a71a4;



CBOOOJIHO OIEpUPOBaTh MOHATUAMH: IEpBasi U BTOpas MPOU3BOJIHbBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BEICHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUYECKUM U (PU3NYECKUN CMBICT MPOU3BOIHON Jis
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEPUPOBATh IOHATUSIMH: MHOXECTBO, OMNEpalMd  Haj
MHOXECTBaMU;

UCIIOJB30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmaparT sl ONHCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pEUICHUHU 3a7ad U3 JAPYTUX YYEOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHATUSMU: OINpPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIETYIOITUE
IIPEIMETHBIE PE3YJILTATHI IO OTJCIBHBIM TEMaM padoyeil MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
ueneix uncen, HOJ m HOK HarypanbHbIX uMcen s pelIeHUs 3ajad,
IIPUMEHATH aNroputM EBKinnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMAYJIIO, 3aIlKChIBAThH
HaTypaJbHbIEC YKCJIa B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTEpPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMIUJIEKCHBIX YMCEJ, MPEJICTaBISATh KOMILIEKCHBIE YKCIIa B anreOpandyeckoi u
TPUTOHOMETpUUECKON (DopMe, BBHIMOIHATH apu(hMETUYECKHUE ONepaIui ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUAMH: UpPAIMOHAIbHBIC, TTOKA3aTEeIbHbIE U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpPH PEIICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUSI;

CBOOOJTHO OIEPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh HEOOXOMUMbIe (OPMYJbl IS PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTb YpaBHEHUN
U HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBl U CHUCTEMBI-CIEACTBUS, HAXOJUTh
pELICHUsT CHUCTEMBI M COBOKYITHOCTEM PpPAalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTApU(PMHUIECKUX YPAaBHEHUN U HEPABEHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAepKallre MOAYJIH U TapaMeTpBbl;

MPUMEHSTH TpaPUIeCKue METOIbI JJIS PEIICHUS YPABHCHHU U HEPABECHCTB,
a TaKXe 3a7a4 ¢ mapaMeTpamu;

MOJICIUPOBATh peajbHbIC CHUTyallMM Ha S3BIKE alreOpbl, COCTABISTH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIIOBUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOEHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara anreopsl,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.



DOYyHKUUM U TPaPUKU:

CTpOUTh TpadUKH KOMIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYeCKhe 00pa3bl ypaBHEHUWH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: TpadUKH TPUTOHOMETPUUYECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;

HAXOJUTh HAUOOJbIIIEEe U HAUMEHbIIIEEe 3HAUCHUsI (PYHKIIMU HEMPEePhIBHON
Ha OTPE3KE;

VCIIOJIB30BAaTh MPOU3BOJHYIO JUISI HAXOXKICHUS HAWJIYUILErOo PEUICHUS B
IPUKIAAHbIX, B TOM YHCIIE COLUMAIbBHO-DKOHOMUYECKUX, 3aJadax, s
OTpeJeeH!s] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaguKom;

CBOOOJTHO OIEpUPOBATh TMOHSATUSMU: TEPBOOOpa3Has, OMpPeNeIEHHBIH
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMN U BBIYUCIISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETpana;

UMETh MPEICTABICHUE O MATEMATUYECKOM MOJCIMPOBAHMU HA IIPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKIIAIHbIE 3aa4i, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKOIO U
¢uznueckoro  xapaktepa,  CpeICTBaMM  MaTeMaTHYEeCKOro  aHajM3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
I

HaumeHoBaHue pa3jie/ioB
U TeM NPOrpaMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpPOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIEe pecypChl

MHoOkecTBO
JEHCTBUTEIIbHBIX YUCEI.
MHorouJieHsl.
PannonaibHble ypaBHEHHUS
n HepaBeHcTBa. CHucTeMBl
JINHEMHBIX YPaBHEHUH

24 2

OyHKIUYN U TpapUKy.
CreneHnHast GyHKLUS C
L[EJIBIM TI0Ka3aTeNIeEM

12 1

ApudmeTnueckuii KOpeHb
N-0OM CTEIECHH.
HppaunonanbHbie
YpaBHEHUSA

15 1

IToka3zarenbHast QyHKIHSL.
[Toka3zaTenbHbIE ypaBHEHUS

10 1

Jlorapudmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUSA

18 1

Tpuronomerpuueckue

22 1




BBIPA)KCHUS U YPaBHEHUS

HOCJ’IGI[OB&TCJ'IBHOCTI/I n

10
HPOrPeCcCHH

HenpepriBable GhyHKIIUY.

[IpousBognas 20

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO

YACOB 110 [TIPOTPAMME 136




11 KIIACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpamMMbl

KoaundecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

WccnenoBanmne GpyHKImiA ¢
IMOMOIIBIO TTPOU3BOTHOM

22 1

[TepBooOpasnHas u
HHTETpal

12 1

I'paduku
TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppaumnonaneHele,
II0Ka3aTCJIIbHBIC U
norapudmudeckue
HEpaBEHCTBA

24 1

KoMmnexcHbie unciia

10 1

HatypanbHble 1 1ienble
qucia

10 1

CucreMbl pallMOHAJIBHBIX,
MPPalMOHATILHBIX
IIOKAa3aTeNbHBIX U
JorapupMUUECKUX
ypaBHEHUH

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 0606H_ICHI:IG, 16 5
CUCTEMaTHU3aIlUs 3HAHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHMUE
10A KJIACC
YUYUTEJDb MATEMATHUKHN: HUKOJIAEBA A.C.

Ne
n/
I

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO)KGCTBO, onecpanvn Hal
MHO>KECTBaMHU U MX CBOMCTBA

01.09

Huarpammsl Ditniepa-Benna

01.09

IIpuMeHeHne TeopEeTHKO-
MHO>KECTBEHHOTO aIrlapara
JUIS pelleHus 3a1a4

05.09

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
NePUOANYECKHE TPOOH

05.09

PammmonansHEIE YmCHa.
OOBIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEUHBIE
NEPUOANYECKHE TPOOH

08.09

[Tpumenenue apobeit u
IPOILIEHTOB JUISl PELLICHUS

08.09




MPUKJIAJAHBIX 33724

[Ipumenenue npodeit u
MIPOLICHTOB JIJISl PEILICHUS
MPUKJIAHBIX 33]1a4

12.09

JlericTBUTEIBbHBIC YUCTIA.
PanmonansHbie 1
WppALMOHATILHBIE YHCIIa

12.09

ApudmeTrnueckre onepaiuu
C IeCTBUTEIbHBIMU YHUCIAMHU

15.09

10

Monyib 1eUCTBUTEIBHOTO
YHCiIa ¥ €T0 CBOMCTBA

15.09

11

[TpuOnm>xEHHBIE BHIYUCIEHUS,
IIpaBUJIa OKPYIJICHMS,
MPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

19.09

12

OcHOBHEBIE MCTOBI pCHICHUA
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

19.09

13

KonTponbhas pabota no
HUTOr'aM IMOBTOPCHUA

22.09

14

OcHOBHEBIE MCTOJBI pCHICHUA
[EJIBIX U APOOHO-
panrOHAJIBHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

22.09

15

MHOTrOo4I€HbI OT OJHOMI

26.09




nepeMeHHoiu. Jlenenue
MHOTrOYJIEHA Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHoroujeHsI ¢ OeJabIMU
kodpduumentamu. Teopema
Buera

26.09

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

29.09

18

Pemenne cucremM TMHENHBIX
yYpaBHEHUU

29.09

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHULBI 2X2, ero
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

03.10

20

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

03.10

21

IIpuMeHeHue onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

06.10

22

Pewrenue npukiiagHeIxX 3ana4d
C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

06.10




23

Pemienne npukiiagubIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

10.10

24

Konrpomnsnas padora:
"PanrionanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

10.10

25

OyHKIHUS, CTIOCOOBI 3a/IaHUS
¢yHkun. Bzaumuo
oOpaTHbIe GYHKINH.
Komnosumus ¢pyHkimii

13.10

26

['padux pyHKINH.
DneMeHTapHbIe
npeoOpa3zoBanus rpaduKoB

byHKIMI

13.10

27

OO6nacth onpeneneHus u
MHO€ECTBO 3HaYCHUH
¢yukuun. Hynu ¢pyHknum.
IIpomexkyTKH 3HAK
MIOCTOSIHCTBA

17.10

28

YETHBIEC N HEUETHBIE
¢dbyukun. [lepuoanueckre
dbynkun. [IpomexxyTku
MOHOTOHHOCTH (pyHKIIHH

17.10

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee u

20.10




HaMMEHbIIIee 3HAUCHUE
(GyHKINU Ha TPOMEKYTKE

30

JInnelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs (PYHKIUH

20.10

31

DneMEeHTapHOe UCCIIeI0BaHNE
U TIOCTpOEHUE TPapuKOB ITUX

byHKUIMMA

24.10

32

DNeMEeHTapHOEe HUCCIIeI0OBaHNE
U TIoCTpoeHue TpauKoB ITUX

byHKIMi

24.10

33

CreneHn ¢ LEIbIM
nokazareneM. bunom
HreroTona

27.10

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

27.10

35

CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazatreiieM. E€ cBolicTBa u

rpadux

07.11

36

KonTponbnas pabota:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"

07.11

37

ApudmeTnueckuii KopeHb
HaTypaJbHOMN CTENIEHU U €T0
CBOMCTBA

10.11




38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

10.11

39

[IpeoOpazoBanus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

14.11

40

[IpeoOpazoBanus YUCIOBBIX
BBIPAKEHUM, COAECPIKALIUX
CTENEHU U KOPHU

14.11

41

[TpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTEIICHU U KOPHU

17.11

42

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HUPPALMOHATLHBIX YpaBHEHUHN

17.11

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HUPpAIMOHATLHBIX YpaBHEHUHN

21.11

44

NppaunoHanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUS
HMppalOHAIIbHBIX YPaBHEHHI

21.11

45

PaBHOCUIIBHEIE Nnepexoanl B
PEIICHUN UppallMOHAJIbHBIX

2411




YpaBHEHHI

46

PaBHOCHIIBHBIE TIEPEXO/IBI B
PCIICHUN UPpPALUOHATIBHBIX
ypaBHEHUU

2411

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PELICHUU UPPALUOHATBHBIX
ypaBHEHUI

28.11

48

PaBHOCWIIBHBIE TTEpEXOABI B
pELIEHNN UPPALMOHATIbHBIX
yYpaBHEHUU

28.11

49

CaoiicTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTETeHu ¢
HaTypaJbHBIM TTOKa3aTesieM

01.12

50

CaoiicTBa u rpaduk KopHs N-
Oli CTETIeHU KaK (QyHKIIUU
00paTHOM CTETeHu ¢
HATypPaJIbHBIM ITOKA3aTeIIEM

01.12

51

KonrtpomnbHas padora:
"CBoiicTBa u rpaduk KOpHA
N-0i1 CTEIICHHU.
UppannonanbHbie
ypaBHeHuUs"

05.12

52

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

05.12

53

Cremnens ¢ palluOHAJIbHBIM

08.12




IOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHsb ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

08.12

55

[ToxazarenbHast QyHKLIUS, €€
CBOIicTBa U rpaduk

12.12

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHust
yYpaBHEHUU

12.12

57

Hcnons3oBanue rpaduka
GYHKIMY IS peIIeHUs
yYpaBHEHUU

15.12

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOBI pCHICHUA
NIOKAa3aTeNbHbIX YPAaBHEHUN

15.12

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

19.12

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

19.12

61

KonTponbnas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3aTenbHble ypaBHEHUA"

22.12

62

Jlorapudm uyncna. CBoiicTBa
norapupma

22.12

63

Jlorapugm umncna. CoiicTBa

26.12




norapudma

64

Jlorapudm yucna. CoiicTBa
norapudma

26.12

65

JlecATUYHBIC U HATYpAIbHBIC
norapuhMbl

29.12

66

JlecATUYHBIC U HATYpAJIbHBIC
sorapupMbl

29.12

67

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKALIUX
JorapuhMbl

68

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKALIUX
aorapudmsl

69

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKAIUX
aorapudmsl

70

Jlorapudgmuueckas GpyHKIus,
e€ cBolicTBa U Tpaduk

71

Jlorapudgmuueckast GpyHKIus,
e€ cBoiicTBa U rpadux

72

Hcnonb3oBanue rpapuka
(byHKLINU 1715 pelIeHust
yYpaBHEHUN

73

Hcnons3oBanue rpaduka
(GyHKUIMU 1715 peleHust
YpaBHEHUU




74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PeIICHUs
JorapupMUUEecKUx
ypaBHEHUH

75

Jlorapudmmueckue
ypaBHeHHsA. OCHOBHbIE
METO/Ibl PEILICHUS
J0rapupMHUECKUX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PELICHUS
JorapuGpMUUECKUX
ypaBHEHUU

77

PaBHOCHIIBHBIE TIEPEXOMBI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUNU

78

PaBHOCHIIBHBIE TIEPEXOABI B
pELICHUH JTOrapuPpMHUUECKUX
yYpaBHEHUN

79

KonrpomnbHas pabora:
"Jlorapudmuyeckast
¢ynkuus. Jlorapupmudeckue
ypaBHeHHUA"

80

CI/IHYC, KOCHUHYC, TAHI'CHC U




KOTaHI'€HC YK CIIOBOIO
aprymeHra

81

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

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENETICHHE
TPUTOHOMETPUIECKUX
(GyHKIHMI 4nCI0BOTO
apryMmeHra

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEZICIICHHUE
TPUTOHOMETPUIECKUX
(GyHKIHMI 4HCI0BOTO
apryMeHTa

86

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OCHOBHEBIE
TPUTOHOMETPHYCCKHE




bopmybl

88

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPHUYECKHE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKEHUMN

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUUYECKUX
yYpaBHEHUNU

95

Pemenue
TPUTOHOMETPHUUYECKUX
ypaBHEHUU

96

Perenue




TPUTOHOMETPUUIECKUX
ypaBHEHU U

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

98

Pentenue
TPUTOHOMETPUUECKUX
ypaBHEHUI

99

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

100

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHU U

101

KonrtpomnbHas padora:
"TpuroHomeTpuyeCcKue
BBIPAXKCHUS U
TPUTOHOMETPHYECKHE
ypaBHeHHUA"

102

ITocnenoBaTenLHOCTH,
CII0COOBI 3a1aHuUs
MOCJIENOBATEIILHOCTEH.
MeTtoa MaTeMaTHUECKOMN
WHIYKIIAH

103

MoHoToHHEIE U
OTpaHUYECHHBIE




II0CJIEI0BATENBHOCTH.
Hcropus ananusa
0ECKOHEUHO MaJlbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuyeckas mporpeccus

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPeCCUs

107

CyMMa 0eCKOHEUHO
yOBIBaIOIIEH reOMeTpUIeCKOn
MpOTrpeccuu

108

JInHeHbIN 1
AKCIOHEHIMAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbI 1
AKCIOHEHIHAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanue mporpeccun
JJI pCHICHUA pCAJIbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KonTponbhas pabora:
"[TocnenoBaTeIbHOCTH U
nporpeccun"




HenpepsiBHble QyHKINT 1 UX

112 .
CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB PYHKIHI

114 CgoiicTBa GHyHKIHHA
HENpEepbIBHBIX HA OTPE3Ke

115 CaoticTBa GyHKIHI
HENpEepPbIBHBIX HA OTPE3Ke

116 Metox UHTEPBAIOB AJISt
peLICHNs HEPaBEHCTB

117 Meto UHTEPBAIOB AJIst
pelIeHusl HepaBEeHCTB

118 Meton uHTEpBAJIOB JUIs
pelIeHusi HepaBEeHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH 115
peleHus 3a1a4
IIpuMeHeHne CBOMCTB

120 | HenpepbIBHBIX QYHKIUH /15
peleHus 3aaa4

121 IlepBas u BTOpas
POU3BOJIHBIE (PYHKIIUU
Onpenenenue,

122 | reomeTpUYECKHI CMBICT

IIPOU3BOJHOU




Onpenenenue, GU3NIECKU

123 .
CMBICJI IPOU3BOTHOM

124 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

125 KonrponbHas pabora no
UTOT'aM rojia

126 KonrponbHas pabora no
UTOraM rojia

127 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIUN

108 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

129 [Tpon3BoiHBIE BNIEMEHTAPHBIX
byHKIMMA
[Tpou3BoiHas CyMMBI,

130 | mpou3sBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKIIHI
[Tpou3BoiHAs CyMMBI,

131 | mnpou3sBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI
[Tpou3BoiHAs CyMMBI,

132 | mnpou3sBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI
KonTponbhas pabota:

133 P P

"ITponsBogHas"




[ToBTOpenwue, 0600mIeHNE,

134 cHCTEMaTH3aIus 3HaHUN: 1 1
"VpaBHenus"
[ToBTOpenwue, 0600mIeHNE,

135 CHCTEMATHU3aLMS 3HAHUIH: 1 1
"‘DYHKI_[I/II/I"

136 [ToBTOpEHME, 0606meH1:Ie, 1
cUcTeMaTU3als 3HaHWHI

OBIIEE KOJIMYECTBO YACOB
136 11

I10 ITPOTPAMME




11 KIIACC

Ne
n/
I

Tema ypoka

KoaundecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeneHne Tpon3BOHOM
K UCCIIeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeneHne Tpon3BOHOM
K UCCIIeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

KCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoIIbIIETO
Y HAaMMEHBIIIEr0 3HAYECHUS
HEMPEePbIBHON (QYHKIIMU HA
OTpe3Ke

Haxoxnenune HanOoJIbIIIEro
1 HAUMCHBIIICTO 3HAUYCHU A
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIIErO
1 HAUMCHBIIICTO 3HAUYCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenre HanOoJIbIIEro
Y HaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
1 HAaUMEHDIIIETO 3HAYEHUS




HENPEPbIBHON (PYHKIIUN HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOXKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne npou3BOIHOU
JUISL HAXOKICHUSI
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHne mpou3BOAHON
JUIs OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI IIpolecca,
3a/laHHOTO (POpPMYJION MK
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEJIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYJION WK
rpadukom

17

Komnoszumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GyHKImii

20

['eomeTpuyeckue o6pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue oOpass
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHNA C
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuina HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
AIIEMEHTApHBIX (PYHKIIHH.
[IpaBuia HaXOXKICHUS
epBOOOPaA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Breraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢popmyne HproToHa-
JleiiOHMIIA

28

Bruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleitOnuma

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX QUTYp

30

[IpumeneHnue nHTErpaIa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUHU

33

MaremaTuueckoe
MOJIETTUPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtpomnbHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, X CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpudeckue
(GyHKIUHU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE
TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
G yHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOIEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHUs TOKa3aTEIbHbIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelleHus TOKa3aTEIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METO/IbI
peLieHHs
norapuGMUIEeCKUX
HEPABEHCTB

54

OCHOBHBIE METOIBI
perIeHus
JorapuMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIBI
pelIeHus
Jorapu(pMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
peleHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
peIIeHUS UPPAITUOHATBHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHAIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA HPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUHU

62

I'padrueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b1
peIIeHUs OKa3aTENbHbIX
yYpaBHEHUHU

64

['padpraeckue meTo b1
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

65

['padpuaeckue meTo b1
peleHus
JorapupMUUECKUX
YpaBHEHUN




66

['padmyeckue MeToabI
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMUUEcKux
yYpaBHEHUU

69

['padpuaeckue meTo bl
pelIeHHs [T0Ka3aTeIbHbIX U
J0rapuPpMHUECKUX
yYpaBHEHUU

70

['padpuaeckue meTo bl
pelieHus MoKa3aTeIbHBIX U
JorapuGpMUUECKUX
HEPaBEHCTB

71

['padpraeckue meTo b1
pELIeHUs TOKA3aTeNbHbIX U
norapuGMUIECKUX
HEPaBEHCTB

72

KonTponbnas pabota:
"HppanuoHaabHBIE,




IIOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOH TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMILJIEKCHOI'O YHCJIa

80

®opmyiia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yncia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3nIEecKux 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"Kommiiekcusie uncia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HarypasnbHble 1 1iensle
quciaa

85

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

86

IIpuMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

87

[TpuMeHeHne NpU3HAKOB
JEIUMOCTH LIEIBIX YHCEeN:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJBIX YHCEI:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIINUMOCTHU LOECJIbIX YUCCII:
OCTAaTKH 1O MOAYJIIO

90

IIpuMeHeHne MpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IpumeHeHue npu3HaKoB
JEITUMOCTH IICJIbIX YHCEI:
anroput™ EBkimaa nis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbhas pabora:
"Teopus Henbix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTb
ypaBHeHUI. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIE/ICTBUS

95

OCHOBHBIE METO/IbI
pEUIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI
pEIIeHUS CUCTEM U




COBOKYITHOCTEM
HPPALMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METOIBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
NoKa3aTeIbHbIX YPaBHCHUI

99

OCHOBHBIE METO/IbI
PELLIECHUS CUCTEM U
COBOKYITHOCTEH
JorapuGpMUUECKUX
yYpaBHEHUU

100

OCHOBHBIE METOIBI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
J0rapupMHUUECKUX
yYpaBHEHUN

101

[TpumeHeHne cuCTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 ¥ 3a/1a4 U3
pa3InYHbIX o0yacTei
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus




MOJIYYCHHBIX PC3YyJIbTATOB

102

[IpuMmeHeHne cUCTEM K
PEILIEHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTei
HAyKU U PEAIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pasIn4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB

104

KonrtpomnsHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
ypaBHeHUH"

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpaMu

106

PanmonanbHbIe
HEPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpAaBEHCTBA C
napameTpamu

109 HppanunoHanbHble CUCTEMbI
C TmapaMeTpaMu
[Toka3arenbHble

110 | ypaBHEHUS, HEpABEHCTBA C
napameTpamu

11 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudmuueckue

112 | ypaBHeHHs, HEpaBEHCTBA C
napameTpamu

113 Jlorapudmmueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpudeckue
CHCTEMBI C TapameTpaMu
ITocTpoenue u

117

HCCICIOBAaHUC




MaTEMaTUYECKUX MOJCIICH
pEaIbHBIX CUTYALIMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJIeNen
pealbHBIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamMu

119

[TocTpoenune n
UCCIIEJOBAaHHE
MaTEMaTHUYECKUX MOJENIEH
peabHBIX CUTYALIUM C
IIOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

120

KonrtpomnsHas padora:
"3amaun ¢ mapamerpamu’

121

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3aI|sl 3HAHWIA:
"VpaBHeHus"

122

[ToBTOpenwue, 06001IeHNE,
CcHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHeHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEeHmE, 0600IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"HepaBenctpa"

126

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMaTH3aI|s 3HAHMIA:
"Hepasenctpa"

127

[ToBTOpEHHE, 0000IICHUE,
cUCTEeMaTH3aIus 3HAaHHH:
"ITpousBoaHas u eé
npuMeHenue"

128

[ToBTOpenue, 06001IIEHNE,
CHUCTeMAaTH3all1s 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenwue, 06001IeHNE,
cUCTEeMaTH3aIus 3HAaHHH:
"IIpon3BogHas u €€
npuMeHeHue"

130

[ToBTOpenwue, 06001IIEHNE,
cHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHME, 0600IICHUE,
cHCTeMaTH3aIus 3HaHUMN
"Oyakuun"

132

[ToBTOpEeHME, 0600IIECHUE,
CHCTeMaTH3alys 3HAHMIA:
"OyaKIun"

133

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHUIA:
"OyHkuun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

Ntorosas KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

o Maremaruka: anredpa ¥ Hayajga MaTEeMaTHYECKOTO aHaIM3a, T€OMETPHS.
Anrebpa W Hayaja MaTeMaThyeckoro aHaims3a (B 2 dvactsax), 10 kmacc/
Yacts 1: Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.I'. u
npyrue; noja penakiueidr MopakoBuua A.I'., OOmiecTBo ¢ orpaHUYEHHOU
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

o Maremaruka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a, T€OMETPHS.
AnreOpa ¥ Hayana MaTeMaTHYecKOro aHanm3a (B 2 uactax), 11 kmacc/
Yacte 1: Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. u
npyrue; noj penakiueidr MopakoBuua A.I'., OOGmiecTBO ¢ orpaHUYE€HHOU

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



