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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIIAETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro oOIiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00eCIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBbIX KYpCOB, a C JpYrod CTOpPOHHI,
bopMHpYET JIOTMYEeCKOEe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IJIi OCBOCHHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAaYyKH,
KoTopas (popMyIHUpYyeT CBOU JOCTHKEHUSI B MAaTEMaTHUYECKOUN (opMme.

VY4eOHblil Kypc anreOpbl M Hayasl MaTEMaTHYECKOTO aHaIu3a 3aKJIabIBACT
OCHOBY JUI1 YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3UKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMN pa3BUTHS DKOHOMHKHA U OOIIECTBEHHOM
KU3HMU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
aOCTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIIUSIMUA  aireopbl |
MaTeMaTH4YEeCKOr0 aHajin3a pPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJb30BaTh OOOOIIEHHME M KOHKPETH3AIUIO,
a0bCcTparupoBaHve | aHaJIOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHUE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajia MaTeMaTU4eCKOIro
aHanaM3a» 00ydJarouuecs Moay4atoT HOBBIM OMBIT pElIeHUs] MPUKIAIHbIX 3314,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUs  MAaTeMaTUYeCKUX  MOJEIEH  peabHBIX
CUTyalllid, THTEPIPETAMN TOJYYEHHBIX PEUICHUN, 3HAKOMSTCS C MPUMEpPaMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHM B MNPUPOAE, HAyKEe MU MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEILHBIM MTOTEHIIUAIOM,
KOTOPBIN peaqu3yeTcss Kak dYepe3 Y4eOHbIM MmaTepuall, CIOCOOCTBYIOIIHIA
(hOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CrnenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIeH MPOJODKUTEIHPHOM KOHIEHTPAIlM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3yabTar.

B ocnoBe meromuku o0ydeHusi anrebpe M HadyajlaM MaTeMaTH4YEeCKOTro
aHaIN3a JCKUT JeATeILHOCTHBIA TPUHITUI O0yUCHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYE€CKOTO
AQHaJIM3a» BBIJCICHBl CIEAYIOIIME COAEPKATEIBbHO-METOAUYECKUE JIMHUM:
«Yucna wu BerumcneHus», «DyHkumu wu  Tpadukuy, «YpaBHEHHUS W
HepaBeHCTBa», «Havana MaremaTuyeckoro aHanu3a», « MHOKECTBA U JIOTHKA.
Bce OCHOBHBIE COAEPIKATEIBHO-METOIWYECKUE JIMHUM H3y4alOTCi Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHs Ha YPOBHE CpeHero obimero odpa3oBaHws,
€CTECTBEHHO JOMOJHSA APYT Apyra U NOCTEIEHHO HACKIIASCh HOBBIMU TEMaMHU
U pazaenamu. JaHHbIA y4ueOHBIA KypcC SIBISETCS WHTEIPATUBHBIM, MOCKOJBKY
o0beMHAET B ce0e Colep)KaHWE HECKOJBKMX MaTeMaTH4YEeCKUX TUCIHUILIIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUH aHallu3, TEOpHs
MHOXKECTB, MaremaTudyeckas Jiormka u gpyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT BCE O0see MIMPOKUM MATEeMAaTUYECKUM almapaToM,
y HUX TOCJEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0  MOJEIb pEATbHOW CUTyalud, IPUMEHATH 3HAHMA,



MOJIYYCHHBIC MPU U3YYEHUH Y4eOHOro Kypca, JUIsl PElICHUsS CaMOCTOSITEIHHO
chOpMyTUPOBAHHOW MaTEeMAaTUYECKOW 3ajlayd, a 3aTeM HHTEepPIPETUPOBAThH
CBOM OTBeET.

ConepxxarenbHO-MeTOAUYECKass  JHMHUS  «Yucma W BBIYUCIICHHS
3aBepiiaeT (HOPMUPOBAHME HABBIKOB HCIOJb30BaHUS JACUCTBUTEIBHBIX YMCEI,
KOTOpO€ OBbLIO HaYyaTO HAa YPOBHE OCHOBHOTO 001ero odpazoBanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi ocoboe BHUMaHHUE ylemseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHATBHBIX BBIYMCIICHUM, BKJIIOYAIONIUX B ce€0s HMCIOJIb30BAHHE
paznuyHbBIX (OpPM 3aMMCH YUCTA, YMEHHUE JeNiaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YMCIIOBBIE BBIPAXKEHUS, paboOTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYyYarolIMMCSi MHOXECTBa
HATYpaJbHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM H©3 JOTUX MHOMXKECTB
paccMaTpUBaIOTCSI CBOMCTBEHHBIE eMy creluduueckue 3ajaud U OIepaluu:
JICJICHUE HaIleJio, ONEePUPOBAHUE OCTAaTKAMU HAa MHOXKECTBE II€JIBIX YHCET,
0CcOOBI€ CBOMCTBA pallMOHATIBHBIX M UPPALMOHATIBHBIX YUCeN, apu(pMEeTUIECKHE
orepaluy, a TaK)Ke M3BJICUCHUE KOPHS HATYpPaJIbHOW CTENEHHW Ha MHOXKECTBE
KOMIUJIEKCHBIX 4YHCeNl. brarojgaps MmociaeaoBaTelIbHOMY PACHIMPEHHUIO Kpyra
UCIIOJIb3yeMbIX YHMCENl U 3HAKOMCTBY C BO3MOXXHOCTSMH HMX MPUMEHEHUS IS
pelIeHUs] Pa3UYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIEeNiel pealbHOTO MUpa,
HIMPOKO UCIOJIb3YIOTCSI 00001IEHNE U KOHKPETU3AIHA.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» Pealu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHsl Ha ypOBHE CpeIHero oOmiero oOpa3zoBaHUsl, MOCKOIbKY B KaKIOM
paznene IIporpaMMbl MpeaycCMOTPEHO pEIIeHHWE COOTBETCTBYIONIMX 3aaad. B
pe3ynbTaTe O0O0ydYaroluecs OBJIAJICBAIOT Pa3IMYHBIMU METOJaMU pelleHus
paIllMOHAIBHBIX, HWPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cozmepxammx mapamerpsl. [lomydeHHbIE YMEHHUS MIUPOKO HCHIOIB3YIOTCS TPH
UCCJICNOBAaHUM (PYHKIIMHA C TIOMOIIBIO TMPOU3BOJHOM, TPU  PEIICHUH
NPUKJIAJAHBIX 33/1a4 M 3a/lad Ha HAXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOUYAET B CeOsl TakKe
dbopMHpoOBaHWE YMEHHMI BBITIOJHATH Pacu€Thl 1Mo (GopMyiaMm, mpeoOpa3oBaHus
pallMOHAIBHBIX, UPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETNICHH U JIorapudmbl. brarogaps n3y4eHuro
anreOpandeckoro  Marepuajga  MPOUCXOAUT  JajbHEHINee  pa3BUTHE
AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHUS 00yJaromuXxcs, GOPMUPYIOTCS
HaBBIKH JIEYKTUBHBIX pPacCyXKJIEHUH, pabOThl C CHMBOJIbHBIMU (OpMamH,
MPEACTABJICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJIEC PaBEHCTB U
HepaBeHCTB. AnreOpa npesyiaraet 3GGEeKTUBHBIE UHCTPYMEHTHI ISl PEIICHUS
MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 33/1a4, HATJSIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxxarenbHO-MeToaUYecKass JHHUS «DyHKIIUA U TpaduKm» TECHO
MePETUIeTaeTCs C IPYTUMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJBKY B KaKOM-TO
CMBICIIE 3a1aéT TMOCJIENOBATEeILHOCTh H3yUYeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GYHKIIUNA, ©X CBOMCTB U TpauKOB, MCTMOIL30BaHHE (DYHKIMHA ISl PEIICHUS
3a/1a4y U3 IPYruxX yudeOHBIX TMPEIMETOB M PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTEeMaTUYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHEeHMI 1 HepaBeHCTB. [Ipu
ATOM OOJIBIIIOE BHHUMAHHE yaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTA MEXAY Pa3THMYHBIMU BEIMYUHAMH, HCCIIEIOBATH



NoJIy4eHHbIe (DYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOM
JUHUU HAlleJICH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHo. FEro wu3ydyeHue CrnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBILIJICHUS, CHOCOOHOCTH K 0000IIEHUIO U KOHKPETU3aIlHH,
UCIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHus «Hauana MaremMaTnueckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M NPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYalolUMCs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUH, ONpenensiTb UX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMAAN PUryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU U YCKOpEHUs mpolieccoB. JlaHHas conepKaTesbHas JMHUS OTKPHIBAET
HOBBIE BO3MOXHOCTH TIOCTPOCHHS MAaTEMAaTHYECKHX MOJIENe pealbHbIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPHUKIAJHBIX, B TOM
YHUCJI€ COIMAJIbHO-DKOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHaliu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hOopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKH B HayKe, TEXHHUKE U
uckycctBe. O0yuaromuecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTaTaX, MOJTYYCHHBIX
B XO/JI¢ Pa3BUTUSI MATEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOAuYeCKas JIMHUS «MHOXECTBA U JIOTHKa» BKIIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOXECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHO>XECTBEHHBIE TMPEJICTABIICHNUS TMPOHU3BIBAIOT BECh KypC MIKOJbHOMN
MaTEMaTUKHU W MpeJiaraloT HanboJiee YHUBEPCAIbHBIN A3bIK, 00bEIUHSIONTUI
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTEeMaTUYECKUE TUCIUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loatomy
BAXXHO J1aTh  BO3MOXKHOCTh  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTE€MaTUKH M HCIOJb30BaTh €ro JUIs
BBIPOKEHUSI CBOMX MbICHEH. JIpyruM Ba)KHBIM TPU3HAKOM MaTEMaTHUKH Kak
HAyKW CJENyeT TMpU3HATh CBOWCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUN W
CIEIOBaHUE  OMPENENEHHBIM  TpPaBWIAM  TOCTPOCHUSI  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINUICHUSI OOYYaroIIMXCs, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHs Ha OCHOBE JIOTUYECKHUX TpaBui, (QOPMUPYET HABBIKU
KPUTHUYECKOTO MBIIILJICHUS.

B yuebHoMm kypce «AnreOpa M Hauvajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHUUECKOTO MOJICTUPOBAHMSI, KOTOPBIC TIPU3BAHbBI
CIoCOOCTBOBATh (DOPMUPOBAHHMIO HABHIKOB MOCTPOEHUS MOJENCH pEeaIbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENICd C TOMOIIBIO ammapata anreOpbl |
MaTeMaTUYeCKOr0 aHaJIN3a, MHTEPIPETAIMH TOJYICHHBIX PE3yJbTaToB. Takue
3alaHusl BIUICTEHBI B KaXKIBIM W3 pa3/iesioB IMPOTrpaMMbl, TMOCKOJIBKY BECh
Marepuan yueOHOTO Kypca IIUPOKO UCIOJIBb3YeTCs ISl PEIICHUS MTPUKIATHBIX
3amau. [lpu pemeHUn peanbHBIX NPAKTUYECKUX 3a7ad  OOydYaroIIHecs
pPa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, MCIOIB30BATh AHAIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh M0 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3aJ1a4 OpTaHU3yeTCs B MPOLIECCe U3YyUEHUs BCEX TeM Y4eOHOTo Kypca «Anredpa
Y Hayvajga MaTeMaTUYEeCKOTO aHATH3ay.

Ha wusydyenune yueOHOro Kypca «Anredpa M Hadajga MaTEeMaTHYECKOTO
aHanuzay» otBogutcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 KJ1acce — 136 4acoB (4 gaca B HEJIEITIO).



COIEPXAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BBIYUCICHUA

Parmmonanpabie uncna. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OeckoHEUHbIe mepuoanueckue apoou. [IpumeHenne apoOel M MPOIEHTOB IS
pellieHusT MPUKIAAHBIX 33/ad M3 Pa3JIMYHBIX OTPACICH 3HAHWM U peabHOM
YKU3HU.

JlelicTBUTENbHBIE 4YHWCIIa. PalnMoHalbHBIE W UPPAMOHAJIBHBIE YHUCIA.
Apudmernueckue omepanud ¢ JeWCTBUTEIBHBIMH  4HciIaMHU. Moayib
JNEUCTBUTEIBLHOTO 4YHclia W ero cBoicTBa. [IpubmmkéHHBIC BBIYMCIICHHS,
IIpaBUjia OKPYIJIEHUs, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUMN.

Crenenp ¢ wnensiM nokazareneM. bunom Hptorona. Vcnonbs3oBanue
noaxonsimed ¢GopMbl  3alUCH  JICUCTBUTENBHBIX YHUCEN JUISL  PEIICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMoOHaNIBHBIM IIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

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

Cunyc, KOCHUHYC, TAHT€HC, KOTAHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXAECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHUs U ypaBHEHUs-caeacTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcHOBHBIE METOJIbI PEIICHUS TIENIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHHM
Y HEpPaBEHCTB. MHOrOYJIEHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTO4YIeHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorowiensl ¢  UeIbIMU
kodppunmentamu. Teopema Buera.

[IpeoOpazoBanHus YUNCIOBBIX BBIPAKECHUIM, COACPKAIINX CTEIIEHN U KOPHH.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE =~ METOJIbI  PEILICHUS
UppALMOHATBHBIX YPaBHEHUIA.

[Toka3arenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MTOKA3ATEIbHBIX

YpaBHEHUN.

[IpeoOpazoBanue BeIpaKeHHH, COACPIKANTUX JIOTapU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHBIE  METOABI  PEIICHUS
norapuMUUECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHIX BBIPKECHUM. Pemenue TPUTOHOMETPHUUECKUX
YpaBHEHUM.

Pemenne cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ornpenenurens MaTpUIbl 2X2, €ro TE€OMETPUYECKUUA CMBICH U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS IS
peLIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHWU. PelleHue npukiaaHbIX 3a1ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHWW. MccnenoBaHne MOCTPOCHHON
MOJIEH C IOMOILBIO MAaTPHUILL U ONIPEAETUTENEH.

ITocTpoeHne MareMaTHYECKUX MOJEIIEH PEaJbHOM CUTYallUH C MOMOIIBIO
YPaBHEHUHN M HEPABEHCTB. lIpuMeHEeHNEe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HayKu U peajbHOU
AKU3HH.

DOyHKUUM U Tpaduku

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

Oo6unactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH GpyHkuuu. Hynu GyHkumm.
[IpoMexxyTkn  3HaAKoOmocTOsHCTBA.  UE&THhie u  Heu€THble  (YHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMeXyTkKM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpiiee © HauMeHbliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAs (QYHKIUU. DJIeMEHTapHOE
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas GyHKIUS C HATYypaJIbHBIM M IIEJIBIM MTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHU Kak (PyHKIMU 0OpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHas u morapudmuueckas pyHKIIMM, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronoMmerpruueckass OKpPYX HOCTb, OIPEAECIECHUE TPUTOHOMETPUUECKUX
(GYHKIUNA YUCIOBOTO apryMEHTA.

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

Hauyana mareMaTH4ecKOro aHajiu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a7aHuUsl MoOcieaoBaTebHOCTEH. MeTos
MaTEeMaTUYECKON WHYKITUU. MoHOTOHHBIE u OTpaHUYCHHbBIC
noclienoBaTenbHOCTU. IcTOpHs BOBHUKHOBEHUSI MATEMAaTHUECKOTO aHAJIN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U = reoMeTpUyecKas  MPOTPeccud.  becKOHEeYHO
yObIBaroIiasi reomerpudeckas mporpeccusi. Cymma OeCKOHEYHO YOBIBaroIIei
F€OMETPUYECKON Tporpeccuu. JIMNHEUHBIN U 3KCIOHEHIIMAIBHBIA pocT. Hucio
e. @opMmylia CIOXKHBIX MPOUEHTOB. Vcnonb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

HemnpepoiBHble (yHKIMM U WX CBOMCTBA. TOYKM pa3phiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBoWcTBa (DYHKIMI HENPEpBHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB /I pelieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUN 1S penieHus 3a1a4.

[leppass  w  BTOpas  mpousBomHble  QyHkiuu.  OmnpenencHue,
FeOMETPUYECKU ¥ (U3HYECKUH  CMBICI  TPOW3BOJHON.  YpaBHEHUE
KacaTelIbHON K rpaduKy QyHKIIUH.

[IpousBognbie  anemeHTapHbIX  (GyHKumMiA. [IpousBomHass  cymMBI,
MIPOU3BEICHNUS, YACTHOTO U KOMITO3UIINH (PYHKITUH.

MHoxecTBa M JIOTUKA

MHOX€eCTBO, omepalnuyd HaJl MHOKECTBAMH M WX CBOWCTBA. /marpaMmbl
Oiinepa—Benna. I[lpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
OTHCAHUS PEATBbHBIX TPOIECCOB W SBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

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

11 KIIACC



Yucia 1 BbIYUCJIEHUA

Harypansubie u 1mensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIBIX YKceN, HauOonbimuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mmojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

Kommiexcuple yucia. AnreOpandeckas ¥ TpUTOHOMETpHYECKast (OpMbI
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKUE OIepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCEeN IS pemieHus  (U3HUYECKUX |
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YpaBHCHHMH M HEpaBEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTpH‘JGCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHYCCKUX
HCPABCHCTB.

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

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIECHUS CUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UPpalMOHATBHBIX, TTOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3JIMYHbIX 00JIacTeil HayKH U peajbHOU
AKU3HU, UHTEPIIPETALUA TOTYYEHHBIX PE3YIbTATOB.

DOyHKUUM U Tpaduku

I'padux xommosurmu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM H
HEPABEHCTB HA KOOPJIAMHATHOM IMIOCKOCTH.

Tpuronomerpuueckue PyHKIIUU, UX CBONCTBA U TpaUKH.

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

Hcnonb3oBanne rpadukoB (yHKUUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeneHnre MPOM3BOIHON K MCCIICOBAHUIO (DYHKIIM Ha MOHOTOHHOCTh
U DJKCcTpeMyMmbl. HaxokneHue HamOONBIIET0 W HAWMEHBIIETO 3HAYCHUI
HENpephIBHON (YHKIIMHM Ha OTpPE3Ke.

[IpumeHeHne NpPOU3BOAHON JJIs HAXOXKIACHUS HAWIIYUIlEer0 pEuIeHUs B
NPUKIAAHBIX 3a/adax, s ONpelNeseHUsT CKOPOCTH M YCKOpPEHHs MpoLecca,
3aIaHHOTO (DOPMYJITOH W TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXkIeHUs TepBOOOPA3HBIX.

Nnrerpan.  ['eomerpuueckuii  CMbICT  HWHTErpana.  Beruucienue
onpenenéHHoro uarerpaia mno ¢popmyne Herorona-JleiOuura.

[Ipumenenne mHTErpana i HaXOXKICHUS TUIOMIAICH TIIOCKUX (GUTYp |
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOIECCOB C TMOMOMIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKON  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), yMEHHE
B3aUMOJICHCTBOBaTh C COITMAJIbHBIMA HHCTHUTYTaMH B COOTBETCTBHH C HX
(GYHKIUSAMHA U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaXKTaHCKOW MJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JIOCTI)KCHHUSIM POCCHUMCKUX MaTEMaTHKOB M POCCHUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAaHUE ATUX JOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHHUS,
CBSI3aHHOTO €  MPaKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUM HayKH H
NEATCIIbHOCThIO  YYEHOrO0, OCO3HAaHWE JIMYHOTO BKJajga B  IOCTPOCHHUE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIEHU, paCCyXICHUN,
BOCIIPMUMYHMBOCTH K MATEMAaTHYECKUM acCIIeKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh yMEHHUSI TPUMEHSATH MaTEMaTHYCCKHE 3HAHUS B
UHTEpecax 370poBOro © 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, cOalaHCHPOBAHHBIM
PEXKUM 3aHATUM U OTAbIXA, PETryJsipHas (u3nUecKas aKTUBHOCTD), (PU3UICCKOE
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
NEATEeIIbHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasiu4HbIM _ cepaM  IPO(ECCHOHANIBHON  JICATENBHOCTH, —CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM00Opa30BaHUIO HAa TMPOTSHKEHUH BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUSA
COIMAIBHO-DPKOHOMHYECKUX  TPOIECCOB HAa  COCTOSIHHE TMPUPOTHON W
COIMAIBHOW CpeNbl, OCO3HAHHWE TJIO00ATBHOTO XapakTepa JKOJIOTHYSCKUX
mpoOJeM, OpUeHTAIU Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS



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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM U OOINECTBEHHOW MPAKTHKW, ITOHUMAaHHE
MaTeMaTH4YECKOW HAyKHW Kak c(ephl 4eIOBEUECKON MeSITeIbHOCTH, ATANoOB €&
pPa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYyJbTypOW Kak CPEJCTBOM ITO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATCIIBHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MAaTEMATUYECKUX
OOBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHSAMHU, (GOPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (OPMYJIUPOBaTH U  NIPEOOPa3OBLIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IPOTUBOpEYHs B PaKTax, JAHHBIX, HAOIOCHUSIX U YTBEPKIACHUSX, Mpe/jlarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUSHH 110 aHATIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MpsSMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh apPryMEHTAIIUIO,
NPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus yuyeOHOW 3amadu (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIICHUs, BBIOMpaTh Haubojee MNOAXOAAIMIMK ¢  y4€ToMm
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN WHCTPYMEHT IMO3HAHMSI,
dbopMmynupoBaTh  BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CTUTAaHUPOBAHHBIN AKCIIEPUMEHT,
HCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENbHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OITICHUIA;

MIPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE TPOIECCa, a TaKKe BBIJIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBIIATH NePUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOIMUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U OPM IPEICTABICHHUS;

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

OLICHUBATh HaJEKHOCTD uHbopMaIu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyIHpOBaTh CYKIEHHUS B COOTBETCTBHUH C
YCIIOBUSIMH M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 X0y PCIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUs 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI,
mpoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IIOMCK
pelieHusi, COMOCTARIATh CBOU CYXKIEHUS C CYXJICHHUSMU JIPYTHX YYaCTHHKOB
Jyajora, oOHapyXKUBaTh Pa3IMUYMe U CXOJICTBO IMO3MIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIIATh pe3yIbTaThl pelieHus 3a1a4u, AKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIEe 1eliCTBUSA

Camoopranusamnus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a]a4i, BHIOUPATh CIIOCO0 peleHus
C yu€TOM HUMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHl PEHICHUN C Y4E€TOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMBbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3YyJIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJISL IMpoIlecca U pe3yibTaTa
pelIeHus] MaTeMaTUIECKOM 3a/1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yJbTaTa IeId W YCIOBUSM, OOBSICHATH
MPUYUHBI JIOCTHKEHUS WM HEJAOCTHKEHUS PE3yJbTaTOB JESTEIbHOCTH,
HaXOJIUTh OIMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMUMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MPU PEIICHUH Y4YeOHBIX 3ajad, MPUHUMATH IETh
COBMECTHOM JIEITEIbHOCTH, TIAHUPOBATh OPTaHU3aIUI0 COBMECTHOU PabOoTHI,
pacipenensaTh BUIbI padOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (0OCykaeHHs, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATHL CBOIO YacTh pabOThI W
KOOPJIMHUPOBATH CBOM JEUCTBHsI C APYTHMMH YJICHAMU KOMAaHbI, OIICHUBATh
KauecTBO CBOETO BKJIajga B  OOmMMA  TPOAYKT TIO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUS.



IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIETYIOIIUE
peIMETHbIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBAThH MOHATUIMH: PAIMOHAIILHOE YUCIIO, OECKOHEUHAs
nepuoauyeckas JpoOb, MPOIEHTHI, HPPAUOHATBLHOE YHCIIO, MHOXECTBa
PAlMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI U1l pEUICHUs NPUKIAJHBIX 3a/Jad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

OPUMEHSATh  NPUONMKEHHBIE  BBIYMCIICHHS, TMpaBUiia  OKPYIJICHHS,
IIPUKUJKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJTHO OMEpPUPOBATH IOHATHEM: CTEMEHb C IEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANTYI0 (GOpMy 3amuCH JCUCTBUTEIBHBIX YHUCET IS
peLICHUs NMPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHbIX;

CBOOOJTHO  OINEpUpOBaTh  MOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPHUPOBATH  TMOHSTHEM: CTENEeHb C  palMOHAIbHBIM
II0Ka3aTeseM;

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

CBOOOJTHO OTMIEPUPOBATH MOHATUIAMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHCIJIOBOTO apryMEHTA;

ONIEPUPOBATH  IOHATUSAMHU: APKCHUHYC, AapKKOCHUHYC M  apKTaHICHC
YHUCIJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEPUPOBATH  TOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHUS U yPaBHEHUsA-CIIEACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METOJbl PEIICHHS PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MNPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOWICH C IEJbIMH KOI(PPUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTH
JICJICHUE MHOTIOWICHAa Ha MHOTIOWIEH C OCTAaTKOM, TeopeMy be3dy um teopemy
Buera nns pemenus 3anad;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CUCTEMA JIMHEHHBIX ypaBHEHH,
MaTpulla, ONPEAETUTENb MATPUIBl 2 X 2 U €ro reoMETPUUYECKUN CMBICI,
WCIIOJIb30BaTh CBOMCTBA OMpeAeuTeiss 2 X 2 1Jisl BBIYUCIECHUS €ro 3HAYCHMUS,
MPUMEHATh ONPEAECIUTENN [JIl PELICHUS CHUCTEMBl JMHEWHBIX YPaBHEHH,
MOJICJINPOBATh pEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBI JIMHEHMHBIX
YPAaBHEHHM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIA C TMOMOIIBIO MAaTpULl HU
ONPENEIUTEIIEN, UHTEPIIPETUPOBATH IMOJIYYEHHBIN PE3yJIbTAT;

WCIIOJIh30BaTh CBOMCTBA JEHCTBUN C KOPHSAMHU JJIsi MpeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJIHATh MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PAllMOHAIBHBIM MOKA3aTEIIEM;

UCIIOJIb30BaTh cBoiicTBa  JorapupmMoB I npeoOpa3oBaHus
norapu(MUIECKUX BBIPAKCHH;



CBOOOJTHO OTEPUPOBATH MOHSATUSMU: UPPAIIMOHAIIbHBIE, MOKa3aTEIbHbIE U
gorapuMUUYECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PaBHOCHIJIBHBIX TIEPEXOI0B UITU OCYIIECTBIISSI IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpUuYeckHe  (QopMynbl i
npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKECHHUI;

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

MOJICNIUPOBaTh pealbHbIE CHUTYallUd Ha fA3bIKE alreOpbl, COCTABIATh
BBIPKEHHUSI, YPAaBHEHHUs, HEPaBEHCTBA I10 YCIOBHUIO 3a/laud, HCCIEAOBaThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DOyHKUUM U Tpaduku:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aaHus
GyHKIMM, B3aUMHO oOOpaTHble (GYHKIMH, KOMMO3UIUA (GYHKIMHA, Tpaduk
(YHKIIMHY, BBITIOJIHATD JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKkoB QyHKIIHIM;

CBOOO/HO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEAEIICHUS 1 MHOXECTBO
3HaUYCHUN (PYHKIMH, HYJIH PYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OIEPUPOBATH TMOHITHUSAMHU: YETHBIE W HEYETHBIC (DYHKIIHH,
nepuogudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbIIee U HAaUMEHbIee 3HaueHue (QYHKIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTENEHHAs (YHKIHS C HATYPAJIbHBIM
U 1IeJIbIM TOKa3aTesneM, Tpaduk cTeneHHOM QYHKIMKU C HATYpaJIbHBIM U 11€JIbIM
nokasaresieM, rpaduk KOpHs n-oil cTerneHu Kak (yHKIIMK OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUpPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTHUHAS U JTPOOHO-JIMHEHHAS
(YHKIIMM, BBIMOJIHATH DSJEMEHTAPHOE UCCIIENOBAHUE U TIOCTPOCHHE UX
rpauKoB;

CBOOOJTHO OTEPUPOBATH MOHATHSAMU: MOKa3aTeNbHAS U JorapupmMudeckas
(GyHKIIMK, UX CBOMCTBA M rpaduKH, UCIMOJIB30BaTh UX TpadUKU NS pelieHus
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpesereHue TPUTOHOMETPUIECKUX (PYHKITUH YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh TpaduKkd (PYHKIUN JUIsi HUCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pEIIeHUH 3a7a4 U3 JPYTuX YYeOHBIX MPEIMETOB U peaIbHON
KU3HH, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXKIYy BETNUYNHAMU;

Hauyana mareMaTH4ecKOro aHa/u3a:

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: apr(PMETHIECKAs U TEOMETPUUYECKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIas TeOMETpHIECKasi TPOTPECCHs, TMHEHHBIN
U DKCINOHEHIMAIBHBIA POCT, (OpMysia CJIOXKHBIX TMPOIEHTOB, WMETh
MIPEICTABJICHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUH IS PEIICHHS PEAbHBIX 3a7ad MPUKIATHOTO
XapaKkTepa;

CBOOOZHO OIEpPUPOBATh TMOHATHUSMHU: IOCJIEI0BATEIILHOCTh, CIHOCOObI
3a/IaHus MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJICIOBATEILHOCTH, TMOHUMATh OCHOBBI 3apOKICHUS MaTeMaTHYECKOTO
aHaM3a KaK aHaiun3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMH: HENPEPhIBHbIE (YHKIMH, TOYKA
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (PYHKIMS, HEMpPEPHhIBHAS HA OTPE3KeE,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI PEIICHUS 3a71a4;



CBOOOJTHO OMEpPUPOBATH MOHATUSMU: IE€pBas W BTOpas MPOU3BOJHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BENCHHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MMPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUHI;

UCIIOJIb30BaTh F€OMETPUUYECKUM U (PU3NYECKUN CMBICI MPOU3BOIHOU Jis
pelieHus 3aad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaludyd Hajl
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM amnmaparT JJisl  ONHMCaHUs
pealbHBIX MPOIECCOB U SIBIICHUH, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YYEOHBIX
IPEAMETOB;

CBOOOJTHO OTEpPUPOBATh MOHATUSMU: OINpEeICHUE, TeopeMa, ypaBHEHHUE-
CJIIeICTBHE,  CBOWMCTBO  MAaTeMaTHYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuics MOMYYUT CIIETYIOIINE
IPEeIMETHBIE PE3YJILTATHI IO OTJACIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOTO aHATN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: HATypajJbHOE U I1IEJIO€ YHCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
ueneix uncen, HOJ[ u HOK HarypanbHbIX 4Mcen s pElICHUS 3a1ad,
IIPUMEHATH aNroputMm EBknnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOAYJIO, 3aIKChIBAThH
HAaTypaJbHbIEC YKCJIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OTEPUPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMITJIEKCHBIX YMCEJI, MPEJCTABIATh KOMILJIEKCHBIE YHCIIA B alreOpandeckon u
TPUTOHOMETPUUECKON (DopMe, BBHIMOTHATH apu(hMETUYECKHUE ONepaIiui ¢ HUMU
U U300pakaTh HAa KOOPJMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MTOKA3aTEIbHBIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAUTh HUX PEHICHUS C TMOMOIIBIO
PaBHOCHUJIBHBIX IEPEXO/IOB;

OCYIIECTBJISATh OTOOp KOPHEW TPH PEIICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OTEPUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSATh HeoOxonumble GOpMYJbl  JUISI  PEIICHUS OCHOBHBIX —THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTb YpaBHEHUN
W HEPABEHCTB, PABHOCHWIBHBIE CHCTEMBI W CHUCTEMBI-CIEICTBUSA, HAXOAUTH
pELICHUsI CHCTEMBI W COBOKYITHOCTEM pPAalUOHAIBHBIX, HMPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
norapuMUUECKHe ¥ TPUTOHOMETPUYECKUE YpPaBHEHUS ¥ HEPABEHCTBA,
coAepKallrue MOAYJIN U apaMeTpBbl;

MPUMEHSTH TpapUIeCcKue METOIbI JUIS PEIICHUS YPABHCHHU U HEPABECHCTB,
a TaKXe 3a7a4 ¢ apaMeTpamu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha SI3bIKE alreOpbl, COCTABIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOSHHBIE MOJENIHM C HMCIOJIb30BAaHUEM ammapara anreOpsl,
WHTEPIPETUPOBATH MTOITYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U Tpaduku:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU JABYX (hYHKIIMIA;

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

CBOOOJTHO OINEPUPOBATH TMOHATUAMU: TpadUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKIUU ISl MOJACIMPOBAHUS M HUCCIENOBAHUS pPEaIbHbBIX
IIPOIIECCOB.

Hauyana MmareMaTH4ecKOro aHajm3a:

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

HaXOJIUTh HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIIUU HEMPEPHIBHOM
Ha OTPE3KE;

HCIIOJIB30BaTh MPOU3BOIAHYIO [IJII HAXOXKJICHHS HAWJIY4ILEro PEUICHUs B
NPUKIAIHBIX, B TOM YHUCJE COLHUAJIbHO-d’KOHOMHUYECKUX, 3ajaayax, i
OmpeJeeHUs] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaukom;

CBOOOJTHO OIEpUPOBATh TMOHATUSIMU: TEPBOOOpa3Hasi, oONpeaeIEHHBIN
UHTErpajl, HaxOJUTh NMEPBOOOPA3HBIC SJIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpain no Gopmyne Hetotona-Jleitonuna;

HAaXOJUTh IUIOMIAMU IIJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETpana;

UMETh MPEICTABICHUE O MATEMaTHYECKOM MOJICIMPOBAHUM HAa IPUMEpPE
coctaBieHus nuddepeHInanbHBIX YPaBHCHMUI;

pemaTh NpUKIaIHbIE 3aa4i, B TOM YHCIIE€ COIMaIbHO-?KOHOMUYECKOTO U
¢usnueckoro  xapaktepa,  CpeICTBaMH  MaTeMaTHYEeCKOro  aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

MHuoxecTBO
JEHUCTBUTEIIbHBIX YHCE.
MHorouJieHsI.
PauvonaneHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 1

OyHKIMH U TpadUKH.
CrenenHast GyHKIIHS C
LIEIBIM MTOKa3aTeleM

12 1

ApudmeTnueckuii KOpeHb
Nn-oM CTEIEHU.
Hppanmonanbusie
YpaBHEHUSA

15 1

IToka3zarenbHast QyHKIMSL.
IToka3zaTenbHble YpaBHEHUS

10 1

Jlorapupmuueckas
byHKIHS.
Jlorapugpmuueckue
YpaBHECHHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKCHMS U YPaBHEHUS

HOCJ’IGI[OB&TGJ'IBHOCTI/I n

10
HPOrPeCcCHH

HenpepriBable GhyHKIUY.

[IpousBognas 20

[ToBTOpeHmE, 0000MIEHNE,
CUCTEMAaTHU3AIUs 3HAHHM

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHoBaHue pa3ie/ioB
U TeM MpPOrpamMMbl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

UccnenoBanue GpyHKImiA ¢
MTOMOIIIBIO TTPOM3BOTHOM

22 1

[TepBooOpaznas u
HHTETpal

12 1

I'paduxu
TPUTOHOMETPUYECKUX
GyHKIHH.
Tpuronomerpuueckue
HEPAaBEHCTBA

14 1

HppauunonaneHsle,
ITOKa3aTeIbHBIE U
norapudmudeckue
HEpaBEHCTBA

24 1

KommiiekcHbie uncia

10 1

HatypanbHble 1 1ensle
qucia

10 1

Cucremsl palliOHaIbHBIX,
MppalMOHAIBHBIX
IIOKAa3aTeNbHbIX U
JorapuPpMUUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 06061].[6HI:I€, 16 5
CUCTEMaTH3aIlUsl 3HAHHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosaun4vecTBo 4acos DJIeKTPOHHbIE
; Jara uugposbIe
n/ | Temaypoka KoHTpoJibHbIC IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
1 MroxecTBO, Oneparmy Haj 1 https://www.yaklass.ru/p
MHO>KE€CTBAMHU M X CBOMCTBA /algebra/1 0-klass
2 Huarpammsl Ditniepa-Benna 1 https://edsoo.ru/wp-
TIpUMEHEHHE TEOpETHKO- content/uploads/2023/0
3 8/MI_MaTtematunka_CO
MHO>KECTBEHHOT0 armapara 1
O_VYY dopmar-97-
AU PETIET 3971 2003_12082023_Ha-
PanmoHanbsHbBIC YKCIA. CaIZT_HOBaFI.pdf
OOBIKHOBEHHBIE U
4 JECSTHYHBIE TPOOH, 1 https://edso0.ru/2023/10
MPOLIEHTHI, OECKOHEYHBIE /10/metodicheskoe-
EPUOLNUYECKHE APOOH posobie-matematika-10-
11-klassy-uglublyonnyj-
Pa6u1/10HaanHe qucha. uroven-2023-g/
OOBIKHOBEHHEIE H https://www.yaklass.ru/p
5 JICCATUYHBIC IPOOH, 1 /algebra/10-klass
IPOLIEHTHI, OECKOHEYHBIE https://edsoo.ru/wp-
MIePUOIMUECKHE TPOOH content/uploads/2023/0
6 [IPOLEHTOB IS pELIEHUS 1 O_YY_copmat-97-
IPMKTAMHBIX 33124 2003_12082023_Ha-




[Tpumenenue apobeii u
NPOLIEHTOB IS PELIEHUS
MIPUKJIAIHBIX 33134

cant_Hogas.pdf

https://edsoo.ru/2023/10
/10/metodicheskoe-
posobie-matematika-10-
11-klassy-uglublyonnyj-
uroven-2023-g/

JlelicTBUTENIbHBIC YHCIIA.
PanuonansHble
MppaluroOHaJIbHbIC YHCIIA

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyib 1eCTBUTEIBHOTO
YHCiIa ¥ eT0 CBOMCTBA

11

[TpuGmxEHHBIC BEIYMCIICHHUSI,
IIPaBUJIA OKPYIJIEHUS,
MIPUKUIKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

12

OCHOBHBIE METOJIBI PEIICHHSI
LEJBIX U JPOOHO-
palMOHABHBIX YPaBHEHUN
HEpaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
HENbIX U APOOHO-
palMOHATILHBIX YPaBHCHUN U
HEPaBCHCTB

14

OcHOBHBIC MCTObI pCHICHUSA




HENBIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHUU U
HCPABEHCTB

15

MHorouneHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOTO4YICHA Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHoro4JieHbI ¢ O EeJIbIMU
koo unmentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUH

18

Pemenne cucremM TMHENHBIX
ypaBHEHUI

19

Marpuia cuCcTeMbI TUHEUHBIX
ypaBHeHui. Onpenenurenb
MaTpHULBI 2X2, ero
F€OMETPUYECKUIN CMBICTT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOWCTBA; BRIYUCICHHUE €r0
3HAYCHUS

21

HpI/IMeHCHI/IC OIPCACIINTECIIA
JJI pEIICHUA CUCTEMBI




JIMHEUHBIX YPaBHEHUN

22

Pemenue npukiaaHbeIxX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

23

Pemenue npukianHbeIX 3a1a4
C TIOMOILBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUN

24

KoHTtposbHas padoTa:
"PanroHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOOBI 3aJaHUS
bynkun. Bzaumuo
oOpaTHbIe GYHKINH.
Kommozurust ¢hyHKImii

26

I'paduk pyHKIHN.
OnemMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHO’KECTBO 3HAYE€HUN
¢yukuun. Hynu ¢pyHkum.
IIpomexxyTkH 3HaK
MOCTOSTHCTBA

28

YETHbIC U HEYETHRIC
¢byukuun. [lepuoauueckue




¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee u
HaMMEHBIIIee 3HAUCHUE
(GyHKINU Ha TPOMEKYTKE

30

JIunelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DneMEeHTapHOEe UCCIIEeIOBaHHUE
U TIOCTpOoeHue TpauKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOE UCCIIEeIOBaHHE
U TIocTpoeHue TpauKoB ITUX

byHKUIMMA

33

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHast QyHKIMS C
HaTypaJbHbIM U LIEJIBIM
nokazaresieM. E€ cBolicTBa u

rpadux

36

KonTponbhas pabora:
"Crenennas ¢pynkuus. Eé




cBoiicTBa 1 rpapuk”

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETEHU U €ro
CBOMCTBA

39

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHI, COJIepIKaINX
CTETNEeHHU U KOPHH

40

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHI, COJIepIKaLINX
CTETNEHH U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPAKEHUI, COAEpKALTUX
CTENEHU U KOPHU

42

HppanroHnanbHbie
ypaBHeHHsA. OCHOBHBIE
METOBI PEILIECHUS
UPPALMOHAIBHBIX YPaBHEHUN

43

HppanroHanbHble
ypaBHeHHs. OCHOBHBIE
METO/BbI PELLICHUS
UPPALMOHAIIBHBIX YPaBHEHUN

44

HppauroHnanbHble
ypaBHeHHs. OCHOBHBIE




METO/BbI PELLICHUS
UPPALMOHAIIBHBIX YPABHEHUN

45

PaBHOCHIBHEBIE nepexoanl B
PCIICHUN UPPALUOHATIBHBIX
yYpaBHEHU I

46

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHUN UPPALUOHATIBHBIX
ypaBHEHU I

47

PaBHOCHUIIBHBIE TIEPEXO/BI B
pELIEHUHU UpPaALMOHATBHBIX
ypaBHEHU I

48

PaBHOCHUIIBHBIE TIEPEXO/BI B
pELICHUHU UpPaALMOHATBHBIX
ypaBHEHU I

49

CBoiicTBa u rpaduk KOpHS n-
Oii CTETIeHU KaK (PyHKIIUU
00paTHOM CTETeHu ¢
HATYpPaJIbHBIM ITOKA3aTeIIEM

50

CBoiicTBa u rpaduk KOpHS n-
Ol CTETIeHU KaK (pyHKIIUU
00paTHOM CTETeHu ¢
HATypaJIbHBIM ITOKA3aTeIIEM

51

KonrpomnsHas padora:
"CBoiicTBa U rpaduk KOpHA
n-OU CTEIICHH.
NppanunonanbHbie




ypaBHeHHUA"

52

CreneHs ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

53

CrenieHb ¢ pairOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

54

CrenieHb ¢ pairOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

55

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpauK

56

Hcnons3oBanue rpaduka
(GYHKIMM JUIS] pELIeHUs
ypaBHEHU I

57

Hcnons3oBanue rpaduka
(GYHKIUM JUIs] peLICHUs
ypaBHEHUU

58

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

59

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METOBI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI

60

ITokazaTenpHbIE YpaBHCHHA.
OcHOBHBIC MCTObI pCHICHUA
IMOKa3aTCIBbHBIX ypaBHCHI/Iﬁ

61

KonrpomnsHas padora:
"TlokazarenbHas QyHKIHA.




[ToxazarenbHble ypaBHEHUS"

Jlorapudm uucna. CoiicTBa

62
norapudma

63 Jlorapudm yucna. CoiicTBa
norapudma

64 Jlorapudm yucna. CoiicTBa
norapudma

65 JlecaTuvHbIe U HATYpAJIbHbIC
J0rapuQMbI

66 JlecaTudHbIe U HATYpAJIbHbIE
J0TapuQMbl
[IpeoOpazoBanue

67 BBIPXKEHUM, COAEPKAITNAX
J0rapuQMbI
[TpeoGpa3oBanue

68 BBIPAXECHUM, COEPIKALINX
JorapuQmbl
[TpeoGpa3oBanue

69 BBIPKEHUI, COAEpKALTUX
JorapuQmbl

70 Jlorapudgmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckas GyHKUINSA,
e€ coiicTBa U rpaduk

72 Hcnonws3oBanue rpaduka




GYHKIUH JUIS] pEIICHUS
ypaBHEHU I

73

Hcnons3oBanue rpaduka
(byHKIMY 1715 peIieHus
yYpaBHEHU I

74

Jlorapudpmudeckue
ypaBHeHUs. OCHOBHbIE
METO/TbI PEIICHUS
norapuGpMUIEeCKUX
ypaBHEHU U

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
norapuGpMUIEeCKUX
yYpaBHEHUNU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PelIeHUs
norapuGMUUECKUX
yYpaBHEHUHU

77

PaBHOCWIIBHBIE ITEPEXO/BI B
pELICHUH JTOrapruPpMUUECKUX
yYpaBHEHUN

78

PaBHOCHIIbHBIE TTIEpEXO/BI B
pelieHnn JorapupMuIecKux
YpaBHEHUN




79

Konrpomnsnas padora:
"Jlorapudmuueckas

bynaknus. Jlorapudpmudeckue
ypaBHEeHUS"

80

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

81

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

82

ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEZICIICHHUE
TPUTOHOMETPUYECKUX
(GyHKIHMI 4HCI0BOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX
(GyHKIHMI 4HCI0BOTO
aprymeHra




86

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopMyIBI

87

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

(bopMyiibl

89

OCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPKECHUI

91

[TpeoGOpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

92

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3zoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKECHUI

94

Petenue
TPUTOHOMETPUUYECKUX




ypaBHEHU U

95

Penrenue
TPUTOHOMETPUUECKUX
ypaBHEHU U

96

Pentenue
TPUTOHOMETPUICCKUX
yYpaBHEHU I

97

Pewenue
TPUTOHOMETPUUECKHUX
yYpaBHEHUU

98

Pewenue
TPUTOHOMETPUUECKHUX
yYpaBHEHUU

99

Pewenue
TPUTOHOMETPUYECKUX
yYpaBHEHUU

100

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUU

101

KonTponbhas pabota:
"TpuroHomeTpuyecKkue
BBIPQKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHUA"

102

ITocaemoBaTeIbHOCTH,
CIOCOOBI 3aIaHU




OCJIEN0BATEIILHOCTEH.
MeTton maTremaTnueckoun
WHIYKIIUU

103

MOHOTOHHBIE U
OTpaHUYCHHBIC
MOCJIEI0BATEILHOCTH.
Ucrtopus ananuza
0OECKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccust

105

['eomeTpuyeckas nporpeccus

106

beckoneuno yOwiBaroras
reOMETpUYECKasl IPOTPECCUs

107

CymMa GecKOHEUHO
yOBIBaroIIeil reoMeTpu4ecKoi
IIPOrPECCUU

108

JIvnHeHbIl n
HKCIIOHEHLIMAIIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIMHEeWHbBIN 1
AKCIIOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX
MPOLICHTOB

110

Hcnonp3oBanue mporpeccun
JUTSL pEILIEHUs pealbHBIX




3a/1a4 IIPHUKJIaJHOTO
Xapakrepa

Konrpomnsnas padora:

111 "ITocnenoBaTeILHOCTH U
nporpeccun’”

112 HenpepsbiBHble QyHKIMM U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTBI
rpaduxoB QyHKINN

114 CaoticTBa GyHKIHI
HENPEPBIBHBIX HA OTPE3KE

115 CgoiicTBa (yHKIMH
HENPEPBIBHBIX HA OTPE3KE

116 Meto UHTEPBANIOB AJISt
peLIeHNs HEPABEHCTB

17 Meton uHTEpBaNOB I
pEILIEHUs] HEPABEHCTB

118 Meton nHTEpBaANOB I
pEILIEHUs] HEPABEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX GYHKLIUHN JUIs
peleHus 3a1ad
IIpuMeHeHne CBOWCTB

120 | HemnpepbIBHBIX QYHKIHH IS

peUiCHUs 3a1a4




IlepBas u BTOpas

121
POU3BOJIHBIC (PYHKIIUU
Ornpenenenue,

122 | reoMeTpUuYECKUN CMBICI
MIPOU3BOJHOMN

123 Onpenenenne, GU3nIECKU
CMBICJI TPOU3BOIHOM

124 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKINN

125 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIHUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA
[Ipou3sBogHast CyMMBI,

128 | mnpou3BeneHuUst, YaCTHOTO U
KOMITO3HITHU () YHKIIUHA
[Ipou3sBogHast CyMMBI,

129 | npowusBeneHust, 4aCTHOTO U
KOMITO3HITHU () YHKIIUHA
[Ipou3sBoHAst CyMMBI,

130 | mnpou3BeneHuUst, YaCTHOTO U
KOMIO3UIINH (PYHKIIHIA

131 KonTponbnas pabota:

"I[IpousBogHas"




[ToBTOpenwue, 0600mIeHNE,

132 cHCTeMaTHU3allus 3HaHUMN: 1
"VpaBHenus"
[ToBTOpenwue, 0600mIeHNE,

133 CHCTEeMaTH3aIMsl 3HAHMI: 1
"‘DYHKI_[I/II/I"

134 Nrtorosas KOHTpOJIbHAsS | |
paborta

135 HToroBast KOHTpOIbHAS | |
pabora

136 [ToBTOpEHHE, 0000IICHUE, |
cHCTeMaTu3aIs 3HaHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME




11 KITACC

N KonuyectBo yacos DJIEeKTPOHHbBIE
; Jara uu@poBbie
n/ | Tema ypoka KoHTpoJbHbIE IpakTHyeckue
Bcero U3y4YeHHUs o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchbl
IIpuMeHeHne Mpou3BOIHOU https://www.yaklass.ru/p
K UCCIIIOBAaHHIO (DYHKITHIA /algebra/10-klass
Ha MOHOTOHHOCTE H 1 https://edsoo.ru/wp-
IKCTPEMYMBI content/uploads/2023/08
= /MI_MaTtematuka_COO

IIpumeHeHne HpOI/ISBOI[HOj/I _VY_dopmar-97-

) K UCCIICIOBAHUIO (1)yHKIII/II/I 1 2003_1 2082023_Ha-

Ha MOHOTOHHOCTb U cant_HoBas.pdf

OKCTPEMYMBI

TTpHMEHEHHE TPOH3BOHOM https://edsoo.ru/2023/10
. /10/metodicheskoe-

3 K MCCIICAI0BAHMIO (yHKIMA 1 posobie-matematika-10-
Ha MOHOTOHHOCTE 1 11-klassy-uglublyonnyj-
KCTPEMYMBI uroven-2023-g/
IIpuMeHeHne Mpou3BOIHON

4 K UCCIIEeIOBaHUIO (QYHKIUI {

Ha MOHOTOHHOCTH U

OKCTPEMYMBI

IIpumeHeHne Mpou3BOIHON

K HCCIeI0OBaHUIO (QYHKIUI

Ha MOHOTOHHOCTH U I
AKCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIIeIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoIIbIIErO
Y HAaMMEHBIIIEr0 3HAYECHUS
HEMPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HETPEPBIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAMMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxaenune HanOoOJIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxaenne HanOoJIbIIIEro
Y HaUMEHBIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKITUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS




HETpPEepbIBHON (PYHKIIUU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUSI
HAWIy4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUSI
HAWIY4IlIEero peuieHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHne mpou3BOIHON
JUISL OIIPEZIETIEHUS] CKOPOCTH
U YCKOPEHHUsI IIpoIiecca,
3aJaHHOTO (POPMYIION WITH
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEJIENIEHUS] CKOPOCTH
U YCKOpEHMsI ITpolecca,
3aJJaHHOTO (OPMYJION WK
rpadukom

17

Komnosumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Kommnozumus GpyHKImii

20

['eomeTpuueckue 00pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue oOpasbl
YpaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

22

Konrpomnsnas padora:
"UccnenoBanue GyHKIHNA C
MOMOIIBIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

24

ITepBooOpasubie
3JIEMEHTAPHBIX (PYHKIIHA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

ITepBooOpasubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brruucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIa

28

Bruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleliOHuLa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
TUIOIIAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpaa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! pemieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

33

MaremaTrnueckoe
MOJIETTUPOBAHUE PEATbHBIX
MPOILIECCOB C TOMOIIBIO
b depeHIaTbHBIX
ypaBHEHUH

34

KonrtpomnsHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLMH, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
¢GyHKLIMH, UX CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢byHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKIIUHU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHMH C IOMOUIbIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTH

43

OTt60p KOpHE




TPUTOHOMETPUUYECKUX
YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenue
TPUTOHOMETPUUECKUX
HEpPaBEHCTB

48

KonrtpomnsHas padora:
"I'paduku
TPUTOHOMETPUUECKUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOIEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHHS TOKA3aTEIbHbIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeNbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pEeLIECHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
pelieHHs
norapuGMUIEeCKUX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOJIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
peIIeHUS UPPAITUOHATHLHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHAIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPAaBCHCTB

61

I'paduueckue MeTo b1
pEeLIeHUs UPPAMOHATIBHBIX
yYpaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPaLMOHAIBHBIX
YpaBHEHUU

63

['padpuaeckue meTo b1
pEILIeHUs OKa3aTENbHbIX
YpaBHEHUHU

64

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX
HEPaBEHCTB

65

['padpraeckue meTo b1
pelieHus
JorapupMUUECKUx
YpaBHEHUU




66

['padmyeckue MeTo bl
pereHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuueckue meTo b
peLIeHUs [T0Ka3aTeIbHbIX U
JorapupMUUEecKux
yYpaBHEHUU

69

['padpuueckue meTo b
peLIeHUs [T0Ka3aTeIbHbIX U
J0rapupMHUECKUX
yYpaBHEHUNU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
JorapuGpMUUECKUX
HEPaBEHCTB

71

['padpuaeckue meTo b
pELIeHHs TOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanyoHaibHEbIE,




MOKa3aTeJbHbIC U
norapudmuueckue
HepaBeHCTBA"

73

KomnnekcHeie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
dbopMmBI 3amcu
KOMIUIEKCHOTO YHCIIa

74

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

75

Apudmernueckue
oIepanuy C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLNU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI Ha
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O¥ CTENEHU U3
KOMILJIEKCHOI'O YHCJIa

80

®opmyna Myaspa. Kopau
n-0il CTENECHU U3
KOMILJIEKCHOT'O Yrcia

81

[Ipumenenue
KOMIUIEKCHBIX YUCEIl IS
petieHus GpU3NIECKUx 1
reOMETPUUECKUX 3aau

82

KonTponbHas padota:
"KomrmurekcHbie ynciia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HaTypaJ'IBHBIC H OCIbIC
quciia

85

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

86

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHMe NpU3HAKOB
JEIIMMOCTH LIEJIBIX YHCE:
HOJl m HOK

88

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

89

[TpumeHeHre npU3HAKOB




JACIINMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH 11O MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JEJIIMMOCTH LIEJIBIX YHCEN:
OCTAaTKH I10 MOJYJIIO

91

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

92

KonTponbHas pabota:
"Teopus Henblx yucen"

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBbI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHCTEMBbI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEHN
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI
pEIIeHUs CUCTEM U




COBOKYITHOCTEMN
HPPALIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
MOKAa3aTeIbHBIX YPaBHEHUN

98

OCHOBHBIE METOIBI
PEIICHUS CUCTEM H
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO]IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEMN
JorapuGMUIECKUX
YpaBHEHUU

100

OCHOBHBIE METOIBI
pELIeHUs CUCTEM U
COBOKYITHOCTEH
J0rapupMHUECKUX
yYpaBHEHUU

101

[TpumeHeHne cucTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 ¥ 3a71a4 U3
pa3NInYHbIX o0nacTeit
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpuMmeHeHne cucTeM K
PELIEHUI0 MaTEMaTHUYECKHUX
3a/1a4 U 3a/1a4 U3
pa3Iu4YHbIX o0JacTen
HAyKHU U PEAIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIy4YEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pasIn4HbIX o0nacTeit
HayKH U PEAJIbHOM JKU3HH,
MHTEPIIPETALNS
MIOJIy4EHHBIX PE3YJIbTATOB

104

KonrtpomnsHas padora:
"CucreMsl palliOHAJIbHBIX,
MPPaLMOHATIBHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
ypaBHEHHI"

105

PanyonansHble ypaBHEHUS
C ImapaMeTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpaMmu




PanmonanbHBIE CUCTEMBI C

107
napaMerpamu
HppaunoHanbHble

108 YpaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

109 HppanuroHanbHble CUCTEMBI
C mapameTpaMu
[loka3aTenbHble

110 YpaBHEHUs1, HEPABEHCTBA C
napameTpamu

11 [Toka3zaTenbHbIE CUCTEMBI C
napameTpamu
Jlorapudmmueckue

112 YpaBHEHUs1, HEPABEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CUCTEMBI C ITapaMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHUS € TapaMeTpaMu
Tpuronomerpuueckue

115 HEpaBEHCTBA C
napaMeTpamu

116 Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu
ITocTtpoenue u

117

HCCICIOBAaHUC




MaTEeMaTU4YECKUX MOJEIIEeH
pEabHBIX CUTYALIMM C
IIOMOUIbIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJesen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenue u
UCCIIEJOBaHNE
MaTEMaTHUYECKUX MOJEIIEN
pEaIbHBIX CUTYyallui C
ITOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

120

KonrtpomnsHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3aI|sl 3HAHMIA:
"VpaBHenus"

122

[ToBTOpenwue, 06001IEHNE,
CcHUCTEMAaTH3aI[|s 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHeHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIus 3HaHWI:
"Hepasenctpa"

125

[ToBTOpEeHme, 0600IICHNE,
cHCTeMaTHU3alus 3HaHUMN:
"Hepasenctpa"

126

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMAaTH3aI[|s 3HAHMIA:
"Hepasenctpa"

127

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMI:
"ITponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IIEHNE,
CHUCTeMAaTH3allis 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001IIEHNE,
cUCTEeMaTH3aIus 3HAaHHH:
"ITpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpenwue, 06001IIEHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEeHmE, 0600IIECHNE,
cucTeMaTH3aIus 3HaHW:
"Oyakuun"

132

[ToBTOpEeHme, 0600IIECHNE,
CHCTeMaTH3alys 3HAHMI:
"Oyakuun"

133

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

HToroBasi KOHTpPOJIbHAS
pabora

135

Nrtorosas KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 0600IIEHNE,
cUcTeMaTU3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMOBI

10 KJIACC

Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpasoBaTe.n

pe3yJbTara 0011ero o6pa3oBaHus
1 Yuciia 1 BBIYUCICHUS
11 OnepupoBarh MOHATHIMH: pallOHATBHOE M JEHCTBUTEIHHOE YHUCIO, OOBIKH
' IPOLIEHTHI
1.2 BoinmonuaTe apudmeTnyeckue onepanuy ¢ paiuoHaIbHBIMU U J€HCTBUTEIBHBIM
13 BbeImonHATE MPUOIMKEHHBIE BBIYHCICHUS, WCIONB3YS IpaBUIa OKPYTJICHUS,
' pe3yabTaTa BBIYUCIEHUI
OnepupoBarh MOHATHSIMH: CTENEHb C IEJBIM IOKa3aTelieM, CTaHAapTHas ¢c
1.4 4KClia, KOPeHb HATypaIbHON CTETICHH; MCIIOIB30BATh IMOIXOISIIYI0 (hOpMY 3alt
pEIICHUS TPAKTUICCKUX 337129 U TIPECTABICHUS JaHHBIX
15 OnepupoBarh MOHATUSIMH: CHHYC, KOCHHYC W TaHI€HC MPOU3BOILHOTO
' MPOU3BOJILHOTO yIJIa Yepe3 00paTHhIE TPUTOHOMETPUUECKHE (PYHKITUN
2 YpaBHEeHHs U HEPABEHCTBA
51 OnepupoBarh TOHATUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE, pa
ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE YpaBHEHUE
2.2 BrinonasaTe mpeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUN U pPellaTh TPUT
’3 BoeimonHATe mpeoOpa3oBaHus IENbIX, PAIMOHANBHBIX U HPPAIIMOHANBHBIX BB
' THUTIBI UENBIX, PAIIHOHATBHBIX U UPPALMOHAIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA ISl PEIICHUs MaTeMaTHYeCKUX 3a7a4 U
' HayKH U peallbHOM KU3HH
)5 MonenpoBaTh peaibHbIE CUTYAIlMH Ha S3BIKE alreOpbl, COCTABIIATh BBIPAYKEHI
' YCIIOBHIO 33J1a49H, UCCIICIOBATh IIOCTPOSHHBIC MOJICIIH C UCIIOJIb30BAHUEM arlrap
3 OyHKIMH U TpaduKH
31 OmnepupoBaTh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3amaHMs (DYHKIUH, 00JacT
3HaueHUH QyHKIuH, rpaduk QyHKIIMH, B3AUMHO 00paTHbIe (pyHKINUN
3.2 OnepupoBarh MOHATHAME: YETHOCTh U HEUETHOCTh (DYHKIUU, HYJIU (DYHKITUH, T
3.3 Wcnonb3oBath rpaduku GyHKINN U1 pellieHus] ypaBHEHUN
34 Crpoutpb u yuTaTh rpaduKu JUHEHHON (YHKUMHU, KBaZApaTHUHOW (DyHKLUH,
MoKazarenem
3.5 Hcnonb3oBark rpadukud QyHKIUNA A7 UCCIETOBAHHUS IMPOILECCOB U 3aBUCHM




JPYruX y4eOHBIX MPEAMETOB U PEAIbHOM KHU3HH, BBIPAXKATh (POpMylIaMH 3aBHCH

4 Hauana maremaTnueckoro aHaiansa
4.1 OmnepupoBaTh NOHATUSAMMU: [10CIEA0BATEIBHOCTD, ApU(YMETHUECKas! U TEOMETPUT
49 OmnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYecKas IpC
' yOBIBAIOIIEH TEOMETPUIECKOI Mporpeccuu
4.3 3a/aBath MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonbp30BaTe CBOMCTBA MOCIENI0BATEIIBHOCTEN M NPOTPECCUN Ul PEILICHHUS
' Xapakrepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBarh NOHATUAMH: MHOXECTBO, OII€pPALIMK HaJl MHOXECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Uil ONMCAHUS PEAJIbHB]
' pelleHNH 3a3a4 U3 APYrUX Y4eOHBIX IPEIMETOB
5.3 OnepupoBath NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO
11 KUIACC
Kon .
IIpoBepsiemble mpeAMETHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOH 00pa30oBaTeJIk
NpoBEPSIEMOro
0011ero oOpa3oBaHus
pe3yJbTara
1 Yucna v BBIYMCIECHUS
11 OnepupoBaTh MOHATUSAMHU: HATypallbHOE, 1LIE€JI0€ YHCIIO; HCIOJIb30BaTh MHPU3H:
Pa3I0KEHHUE YNCIIa Ha IIPOCThIE MHOKUTEIM JJIs pELICHUS 3a]1a4
1.2 OrnepupoBaTh MOHIATHEM: CTETNIEHB C PAIIMOHATLHBIM TOKa3aTeleM
1.3 OnepupoBaTh MOHATUAMMU: JIOTapU(pM YUCIIA, TECITUYHBIE U HATYypalbHbIE JOTrapk
2 YpaBHEHHS U HEPABEHCTBA
21 [TpumeHsITh CBOICTBa CTENEeHH Uil MPeoOpa3oBaHUsl BBIPAXKEHUN, ONEPHUPOBA
' ypaBHEHHE U HEPABEHCTBO; peIaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPaBHEHUH |
BeimonuaTe  mpeoOpa3oBaHMs — BBIPAKEHUH,  COAEpXKAIIMX  JIOTapudMsr,
2.2 JorapupMHUECKOe ypaBHEHHE M HEPAaBEHCTBO; pelIaTb OCHOBHBIE THIIBI JIO
HEPABEHCTB
2.3 HaxoauTs pemieHns npocTenIux TPUTOHOMETPUYECKUX HEPABEHCTB
24 OrnepupoBaTh NOHATHAMU: CUCTEMA JIMHEMHBIX YPAaBHEHHU M €€ pELICHHE; WCI
' YpaBHEHUH U1 pelIeHUs] IPAKTHUECKUX 3a7a4
2.5 Haxonuts penieHust IpoCTEUIINX CUCTEM M COBOKYITHOCTEN PALIMOHAIIBHBIX YpaB
’ 6 MogenupoBaTh peaibHbIE CUTYallMd Ha SI3bIKE aareOpbl, COCTABIATH BBIPAKCH

CUCTCMEI 110 YCJIOBHUIO 3a4a49U, UCCIICAOBATHL IOCTPOCHHBIC MOJACTIN C UCIIOJIB30BAl




3 OyHKmy U rpaduku
OnepupoBaTh MNOHATUSAMHU: MEpUOAUYECKas (DYHKUHSA, MPOMEKYTKH MOH
3.1 sKcTpemyMa (pyHKIMH, HANOOJbIIEe M HAUMEHbBIIIee 3HAYCHUS (YHKITUU Ha MPO!
uccnenoBaHus (QyHKIMH, 33JaHHON rpaduKoM
10 OnepupoBaTh NOHATUAMU: TpapUKU IMOKA3aTeIbHOU, JOrapuPMHUUECKONd U Tj
' n300paxaTh UX Ha KOOPJIAUHATHON IUIOCKOCTH U UCIIOJIB30BATh JJISl PELICHUS Ypar
13 N300paxaTh Ha KOOPJUHATHON IMJIOCKOCTU TpapUKU JTUHEHHBIX ypaBHEHUU U I
' CHUCTEMBbI JINHEHHBIX YPaBHEHU
34 Hcnonb3oBate rpaduknd (QYHKIOUA A7 HCCIEAOBAHHS IPOIECCOB M 3aBUCE
' TACHUATIITAH
4 Hayana maremaTndeckoro aHanmsa
41 OnepupoBaTh NOHATUSMU: HETPEPbIBHAS (PYHKLINS, MPOU3BOAHAS (PYHKIIMU; HC
(buznyeCcKuil CMBICI IPOU3BOIHOM JIJIS pelIeHHs 3a/1a4
40 HaxoauTh mpou3BoIHBIE AJIeMEHTApHBIX (DYHKIUH, BBIYUCISATH MPOU3BOIHBIE CY
' GyHKIMi
43 Hcnonp30BaTh MPOW3BOAHYIO U HMCCIEIOBaHHUA (YHKIMHM HAa MOHOTOHHOCT
' pe3yNbTaThl UCCIIEIOBAHUS K TOCTPOCHHUIO rpaukoB
44 Hcronp30BaTh MPOU3BOIHYIO JUTsl HAXOXKICHUS HAWITYUIIETO PEIICHUS B MPHKIIA,
' HYKOHOMHMYECKHUX, 3a7a4ax
45 OnepupoBaTh MOHATUAMU: MEPBOOOpa3Has M MHTErpall; MOHUMATh T€OMETPHU
' WHTETpaa
4.6 Haxoauts nepBooOpa3Hble 2IeMEeHTapHbIX (HYHKIIUHN, BBIYUCIATH HHTETpal IO (e
47 Pemrate npukianHeie 3aa94, B TOM YMCIIE€ COIMATBHO-9KOHOMUYECKOTO U (PU3UT

MATEMAaTHYCCKOIO aHajain3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Uucna v BBIYUCIECHUS
Panmonaneupie uucna. OOBIKHOBEHHBIE M JCCATUYHBIC JAPOOM, TPOIEHTHI, OECKOHET
1.1 ApudmeTrueckue ornepamnuy ¢ paloHaIbHBIMU YUCIaMHU, Pe0oOpa30BaHMs YUCIOBBIX BBIpA:
MIPOLICHTOB JIJIs1 PELICHUS] PUKIIAIHBIX 3a1a4 U3 Pa3JIMYHbIX OTpaciell 3HAaHUI U peabHOM XY

12 JleiictBuTenbHble 4YKciia. ParoHanbHbIEe W WppalMOHAIBHBIE YKCla. APUDMETHUECKHE O
' yuciamu. [IpulamkEHHbIC BHIYUCIICHHS, IPABUIIa OKPYTICHUS, TPUKUIKA U OIIEHKA PE3ybTa’

13 Crenens ¢ menbpiM mokasareneMm. CranmapTHas ¢opMa 3alucH JIEHCTBUTEIBHOTO YHCIIA.
' (OpPMBI 3aITUCH JIEHCTBUTEIBLHBIX YHCET IS PEIICHHMS MPAKTUICCKUX 33]1a4 U TTPEICTABICHHUS

1.4 ApudmeTnueckuii KOpeHb HaTypalbHOU cTerneHu. JlelicTBus ¢ apupMeTH4ecKuMU KOPHAMHU H

1.5 CuHyC, KOCUHYC M TAHT'€HC YUCJIOBOI'0 ApryMeHTa. APKCUHYC, apKKOCUHYC, apKTAHI'€HC YHCII(
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPeoOpa3oBaHUs

2.2 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUECKUEe (HopM

2.3 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB

2.4 Pemenue nensix 1 [poOHO-pallMOHANBHBIX YPaBHEHUH 1 HEPABEHCTB

2.5 Pemrenre nppalimoHanbHBIX YpaBHEHUN U HEPABEHCTB

2.6 Pemennie TpUroHOMeTpHUUECKUX ypaBHEHUIN

57 [IpuMeHeHne ypaBHEHHM M HEPAaBEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a/lad U 3a7ad U3 |
’ peabHOM KU3HH
3 OyHKIMH U TpaduKh

3.1 Oyukuus, cnocods! 3ananus pyHkuuu. ['paduk pynknuu. BzanmMuo o6patueie GyHKIIMN

39 OO6nacTh ompeAeneHuss U MHOXKECTBO 3HaueHWi ¢yHkiuu. Hymu dyakiuu. [IpomexyTku
' HEYETHBIE (PYHKIMH

33 CrenenHasi (yHKIUS C HaTypalbHBIM M IIeNbIM Moka3aTeneM. E€ cBoiictBa u rpaduk. Ce
’ CTeneHu

34 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIUIA YHCITIOBOTC
4 Hauana marematudeckoro ananmnsa

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHMS [I0CIIEN0BATEIbHOCTEN. MOHOTOHHEIE ITOCIIEI0BATE]]

4.2 Apudmerndeckass M T'€OMETPHUYECKass MPOrpeccHH. beckoHeYHO yObIBaromasi TIeoMeTp!




O0eckoHeuHO yObIBaroIeil reoMeTpudeckoil mporpeccuu. @opmyia CI0KHBIX MPOLEHTOB. Ui
pelIeHus: pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOXxecTBa U JIOTHKA
51 MHoxecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammel Oinepa — Benna. Ilpumenenu
' amnmapara JJisl ONHUCaHus PeajbHBIX MPOIECCOB U SIBJICHUIA, IPU PEIICHUH 3a7a4 U3 JPYTUX YUe
5.2 Onpenenenue, Teopema, ClIeICTBUE, JOKa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbnble u nenbie uncina. [Ipu3Haku 1eTMMOCTH LETbIX YHCeT
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTENIEHU
1.3 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEeHUS 1 HEPaBEHCTBA
2.1 [TpeoOpazoBanue BbIpaKEHH, COepKalIUX Jorapudmbl
2.2 [IpeoOpazoBanue BeIpaXEHUMN, COIEPKAIINX CTETIEHU C PAIlHOHAIBLHBIM MTOKa3aTelieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUsI U1 HEPABEHCTBA
2.6 CucTembl TUHENHHBIX YpaBHEHUN. PenieHne npukiaHbIX 3a7a4 ¢ MOMOIIbIO CUCTEMBI JIHI
2.7 CucTembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeneHnue ypaBHEHUM, CUCTEM M HEPABEHCTB K PEHICHUIO MaTeMAaTUYECKUX 3a/a4d U
' HAYKH U peabHOMN KU3HH
3 OyHKIHH U TpaduKu
31 Oyuknus. [lepuoanueckue ¢yHKuu. [I[poMexyTKn MOHOTOHHOCTH (yHKIHH. Makcut
' Haubonsiee n HauMeHbIlee 3Ha4eHne QYHKIUN Ha TIPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpadUKu
3.3 [ToxazarenbHas u gorapudmuueckas GyHKIUHU, KX CBOMCTBA U rpadUKu
3.4 Hcnons3oBanue rpadukoB GYHKIUH IS pelIeHHs] YpaBHEHHUM U TMHEWHBIX CUCTEM
15 Ucnonp3zoBanne rpadukoB (GYHKIHH IS HWCCICTOBAHUS TPOIECCOB W 3aBUCHMOCT!
' peIIeHnH 33729 U3 IPYTUX y4eOHBIX MPEIMETOB M PealbHOM KU3HU
4 Hauana MaremaTnyecKkoro aHaansa
4.1 HenpepoiBable GyHKIIMU. MeTOx MHTEPBAJIOB JIJIsl PEIICHHSI HEPAaBEHCTB
4.2 [TpousBonHas GpyHkiuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON




[TpousBonHbIe 31eMeHTapHBIX (GyHKIMH. DOpMynbl HAXOXKAECHUS MPOU3BOAHON CyMM

4.3 .
byHKIII

44 [TpuMeHeHrne TPOU3BOTHON K UCCIICAOBAHUIO (PYHKIIUI HA MOHOTOHHOCTD U AKCTPEMYMB
' HAMMEHBIIETO 3HAYEeHUS! (PYHKIIUU HA OTPE3KE

45 [IpuMmeHeHre TPOM3BOJHOW Ul HAXOXKACHHUS HAWIYyYIIEro PEIIEHUS B IIPHUKIIAIHBI
' CKOpOCTH IIpoliecca, 3aJaHHOro (popMysoi mim rpagukom

4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

4.7 WuTerpain, ero reoMeTpudeckuil U pu3nueckuii cMpici. Beraucinenue uaterpana mo Gpops




HHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBbI CPETHEI'O OBIIEI'O OBPA30BAHUA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS OCH
NMPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Brnagenne wmeTomamMu JI0OKa3aTeibCTB, AJITOPUTMAMU pEIICHHS 33]ad,
ONEpPUPOBATH TOHATUSAMHU: ONpEACICHHUE, aKCUOMa, TeopeMa, Clle]
JI0Ka3aTeNIbCTBO, PABHOCHIIBHBIC (DOPMYIMPOBKH; NMPHUMEHSATh WX, YMEHHU
MIPOTHUBOIIOJIOKHOE YTBEPKICHUE, TIPUBOAUTH TIPUMEPHl W KOHTPIIPE
MaTEeMaTHYECKOH WHAYKIIUW; MMPOBOJIUTH JIOKA3aTeIbHBIC PACCYKICHUS IIf
JIOTHYECKYIO MPABUILHOCTh PACCYXKICHUN; YMEHUE ONEPUPOBATH IMOHATHIM
oreparuy HaJl MHOXKECTBAMH; YMEHUE HCIOJB30BaTh TCOPETHKO-MHOKECT!
pEATBHBIX MPOIECCOB U SIBJICHWHA W MPHU PEIICHUU 3a7ad, B TOM YHUCIC W
YMCHHE ONEPHUPOBATh MOHATUSAMHU: Tpad, CBSI3HBIA rpad, mepeBo, IUKI,
3a/1aBaTh U OMUCKHIBATH rpadbl pa3InIHBIMU CIIOCOOAMMU; UCIIOJIE30BATh Tpaq

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIIO, LIEJI0€ YUCIO, C!
KOpPEHb HaTypaJbHOH CTENEHM, CTENEHb C PALMOHAJIBHBIM IOKa3aTelleM
nokaszareseM, Jorapupm 4ucia, CHHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOI
palMOHAIBbHOE YHCIIO, HWPPALMOHAIBHOE YHCIIO, MHOXXECTBA HATypallb
JNEHCTBUTENBHBIX YUCEN; YMEHHE MCIOJIb30BaTh MPU3HAKU JEIUMOCTH, HA
HauMeHblIee o0lee KpaTHOe, alroputM EBkiuaa mpu pemeHuH 3ajaac
MO3UIIMOHHBIMM CHUCTEMaMHU CUHCIICHUS; YMEHUE BBINOJHATh BBIYMCICHUE
BBIpQ)XEHUI CO CTENEHsIMHU U Jorapudmamu, npeodbpazoBaHus ApoOHO-panu
ONEpPUPOBATH  TMOHATHUAMHU: IIOCIEA0BATEIbHOCT, apupMeTHyecKas
nporpeccusi,  OECKOHEYHO  yObIBarollas  reoMeTpuyeckas  MpOrf
MOCJIeI0BATENbHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YM
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYNIb M afp
¢dopma 3anucu KOMIUIEKCHBIX 4YuCell (FreoMeTpudeckas, TPUrOHOMETpHYEC
NPOU3BOUTH  apuU(PMETHUYEeCKUe JICHCTBHS C€  KOMIUIEKCHBIMH  YHC]
HCIIOJIb30BaHNsl KOMIUIEKCHBIX YHCEN; ONEPUPOBATh IMOHATHUSAMHU: MATpPHI
MaTpPHUILIbI, TEOMETPUUECKHI CMBICII ONPEACIUTEIS

YMeHne omnepupoBaTh TOHSATHUSMH: pPaIlMOHAIBHBIE, HWPPAIMOHAILHBIC,
norapu(MUYecKue, TPUTOHOMETPHUECKUE YPaBHEHUS M HEPABEHCTBA, UX (
TOHSATUSAMH: TOXKIECTBO, TOXKJICCTBEHHOE MPeoOpa3oBaHUE, YpaBHEHUE, HEf
W HEpPaBEHCTB, PaBHOCWUJIHLHOCTh YpPaBHEHHH, HEPABEHCTB M CHCTEM;

HEPaBEHCTBA M CUCTEMBI C MIOMOIIBIO PA3IMYHBIX TPUEMOB; pEIIaTh YpaBHE
rapaMeTpoM; MPUMEHATh YPaBHEHMsSI, HEPABEHCTBA, UX CHUCTEMbI JUISI Pl




3a/lav U3 pa3jIndHbIX obnacreit HAaYKU U peanLHoﬁ KHU3HHU

YMeHue oOnepupoBaTh MOHATHUAMH: (QYHKIUSA, YETHOCTh (DYHKIHH,
OTPaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DyHKIIN
3Ha4eHUs1 (QYHKIMU HAa MPOMEXYTKE, HempepbIBHAs (DYHKIHS, aCHMIITOTE
BTOpasi MpOM3BOJHAS (YHKLIUH, TEOMETPUUYECKHH M (PU3UUECKUN CMBICI
OTpeNeNIEHHBIA MHTErpaJl; yMEHUE HaxXOIWTh AaCHMIITOTHI rpaduka (¢
MPOU3BO/HBIE CYMMBI, IIPOU3BENEHHS, YAaCTHOTO M KOMIIO3UIMU ¢y
KacaTeNnbHOU K Tpaduky (QyHKIMHM, YyMEHHE HaXOIHWTHb MPOU3BOAHBIC 3Ji€
WCIOJIb30BATh TPOMU3BOJAHYIO JJIsl MCCIENOBaHUS (YHKUUH, HAXOAUTH
3Ha4eHUsT (PYHKIUH;, CTPOUTh TpaUKHM MHOTOWICHOB C HCIOJIH30BAHUE
aHaJM3a; MPUMEHATH MPOU3BOJHYIO ISl HAXO0XKICHHUS HAWIYUIIETO PEUICHE
COIMAIIEHO-9)KOHOMHUYECKUX M (PU3MUECKUX 3ajadax; HaXOAUTh ILIOLIAIN
WHTETpajia; MPUBOAUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C T

YpaBHEHUH

YMenue omnepupoBaTh MOHATHAMH: Tpaduk GyHKIUM, oOpatHas QyH
TUHEWHas (QYHKIOWSA, KBajpaTHyHas (QYHKIUS, paluoHaIbHAs (YH
TPUTOHOMETpPUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUCCKUE  (
norapupmuyueckas  (QyHKIUH, YMEHUE CTPOUTh TpapUKd  H3YydeH
npeobpa3oBanus rpadukoB QyHKIUN, UCTIONH30BATh TPaGUKH IS U3yUEH]
MIpH PEIlIeHUU 33/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U 3a/lad U3 peabHOM
3aBUCHMOCTH MEXK]y BETMYMHAMHU; HCIIOIb30BaTh CBOMCTBA U rpaduku GyH
HEpaBEHCTB W 3a/ay C MapaMeTpaMu; U300pa)xarh Ha KOOPAWHATHOW ILJ
ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemaTte TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
IBM)KEHUE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH, 3aJadd U3 00J
ceMeMHbIMU (PUHAHCAMU); COCTaBIATh BBHIPAKEHUS, YPABHEHUS, HEPABEHCT
3a/la4¥, MCCIENOBATh IIOJYYEHHOE DEIICHHWE W OLEHUBATh IIPABIOIOJIC
MOJICJINPOBAaTh pealbHblE CHUTyallUM Ha S3bIKE MAaTEMAaTHKH; COCTaB]
HEPABEHCTBA M UX CUCTEMBI MO YCJIOBHUIO 3aJa4M, MCCIEI0BATh IMOCTPOCHH
anmnapara ajnreOpbl, THTEPIPETUPOBATh MOJYUYEHHBIH pe3ysbTar

YMmenue ONCpHUpOBaTh IOHATUAMU: CPCAHCC apI/I(I)MCTI/I‘-ICCKOC, MEaHuaHa
3HA4YCHHUA, pa3Max, IJUCHCPCHUA, CTAHAAPTHOC OTKIOHCHHEC YHUCIOBOI'O
HUHTCPpIPCTUPOBATH I/IH(I)OpMaI_II/IIO, NpCACTAaBJICHHYIO B Ta6J'II/II_IaX,

OTpaXXaroUlyro CBOMCTBaA PCAJBHBIX IIPOLCCCOB U HBHCHHﬁ; npeaAcCTaBIA
Ta6J'II/II_I U auarpamMm; HUCCICAOBATH CTATUCTHYCCKUC NAHHBIC, B TOM YHUCIIC
MCTOHNOB U JJICKTPOHHLBIX CPCIACTB, Fpa(l)I/I‘{eCKI/I ucciacaoBartb COBMCCTH

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIH ONBIT M CIy4ailHOE COOBb!




COOBITHSI; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIIOJIB30BAHUEM TIpady
(OpMyIIbI CIOXKEHHUSI U YMHOXEHHUS BEPOSTHOCTEH, (GopMyy HOJIHOM Bep«
KOMOMHaTOpHbIE (AKThI U (POPMYJIbI; OLEHUBATh BEPOSATHOCTU PEAIbHBIX (
MOHATHUSIMHU: CllydaiiHasi BEIMYMHA, paCpe/esIieHne BEPOSITHOCTEH, MaTeMar
U CTaHAApPTHOE OTKJIOHEHUE CITyYalHON BETUYMHBI, (PYHKIIMH pacIpe/ieeH]
MOKa3aTeIbHOT0O U HOPMAJIBHOTO PpACHpEeNeCHU; YMEHHE HCIOJIb:
pacmpenelnieHuid Uid pelleHus 3ajady; 3HAKOMCTBO C MOHSTHUSIMH: 3aK
BBHIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE NIPUBOJUTH IMPUMEPHI MPOSBICHY
MPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSX; YMEHHUE OMNEPUPOBATH MOHSITUS
YHCIIO COYETaHUM, YMCIO NMePecTaHOBOK; OMHOM HproTOHA; yMeHue mpume
paccyxaeHusl s pelieHus 3aJay; OLIEHWBAaTh BEPOSTHOCTH pean
BEPOSTHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH NOTYYEHHBIH Pe3yabTaT

YMenune OIICpHUPOBATh NOHATHUAMHA: TOYKA, IMpsAMasdA, INIOCKOCTb, ITPOCTPaH
yria, INIOCKUM YroJjl, IBYIPAHHBIA yroJ, TPEXTPAaHHBIM YIroJjl, CKPEIIUBAIOLI
U MNCPHCHAUKYIAPHOCTH IPAMBIX H HJIOCKOCTCfl, yroj MCEXAy HOpsAMb!
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSHME OT TOYKHM 0 1L
MIpsAMBIMH, PACCTOAHHUEC MCKAY IMIIOCKOCTAMU, YMCHHUC HCIIOJb30BAaTh IIP
(GakTel ¥ TEOpPEMBI TUIAHUMETPHH; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB
MaTe€MaTUYCCKHUE MOJCIN C MMOMOUIBIO T€COMECTPHUICCKUX MOHATHHA W BEJINY]

MPAKTUYCCKHE 3a1a4r
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YMeHue omnepupoBaTh MOHATHAMM: IJIOMIAAL (QUIYphl, 00bEM (UTYHI
MHOTOIpaHHHMK, CEUYeHHEe MHOIOIpaHHMKa, KyO, Mapajiesnenunen, Ip
MOBEPXHOCTh BpallleHUs, LWIMHAP, KOHYyC, Imap, cdepa, IUIOMAab C(
MUPaMUbI, TPU3MBL, KOHYCa, IMINHAPa, 00bEM Ky0Oa, MpsIMOYroJIbHOIO
IIPU3MBI, IWIMHAPA, KOHYyCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEYEHMSI KOH)
OCHU WJIM OCHOBaHMIO, CEYEHHUE I11apa, IUIOCKOCTh, Kacaromasicst cepsl, UK
CeueHHe MHOTOTpaHHUKa, N300paXkaTb MHOTOTPAaHHUKH, (PUTYpBI U TIOBEPXE
TOM YHCJIE C NMOMOUIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPHUMEHSTH CBO!
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONpPEAETICHUs U3Yy4aeMbIX (DUTYp, BBIIBI
NpPU3HAKAX TEOMETPUYEeCKUX (uryp, OOOCHOBBIBATH WJIM OIPOBEPIa
Kinaccuukanuioo QUryp MO pPa3TUYHBIM TPU3HAKAM, BBINOJIHATh HE
IIOCTPOEHHUS
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YMeHue onepupoBaTh MOHATHUSIMU: JIBUKEHHUE B MPOCTPAHCTBE, Mapaylied
IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHUE IOA0OHS,
pacrmo3HaBaThb paBHble M MOAOOHBIE (GUTYPBl, B TOM YHCIE B MPHUPC
HCIIOJIB30BaTh I'COMETPUUCCKUE OTHOIICHHUA NPU PCUHICHUH 3aaa4; HaXOIu
(mvHa, yroj, miomanab, o0bEM) MPU pElICHUU 3adad U3 APYIHX y4eOH]
KW3HH, yYMEHHUE BBIYUCIATH T'C€OMETPHYCCKUE BEIMUYUHBI (JIJTUHA, YTOJ
MOBEPXHOCTH), HWCHOJB3Yysl H3ydeHHbIE (OPMYIBI W METOIBl, B TOM !




MUPaMUIbl, TPU3MBL, KOHYCA, IMINHJIPA, TUIOMAbL chephl; 00bEM Kyba, Ips:
MUPaMUbL, TPU3MBI, HWIHHIPA, KOHYCA, Iapa; YMEHUE HAaXOAUTh OTHOLLICHH
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YMeHue onepupoBaTh IMOHATHUAMM: IPSAMOYIOJIBHAS CUCTEMa KOOpAUHAT
KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO, |
CKAJIIPHOE IIPOMU3BEIECHUE, BEKTOPHOE IPOM3BEICHHUE, YIOJl MEKIY BEKT
BEKTOPHBIM M KOOPAMHATHBIA METOJ Ui PELICHUS I'€OMETPUYECKHUX 3]

MPEIMETOB
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YMeHne BbIOMpATh MOAXOMSIIAA METOM IS PEIICHUs 3aladyd; MOHUMaH
W3yYEeHUN TPUPOJIHBIX U OOIIECTBEHHBIX IPOIIECCOB M SIBJICHUH; YMEH
3aKOHOB MaT€MaTUKHU B UCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPHI MaTEeMaTI
Y MUPOBOI MaTeMaTU4eCKOi HayKu




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 1O MATEMATUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

Uuncna 1 BEIUKUCICHUS

1.1 Harypanbnbie u nensie yncina. [Ipu3Haku AETMMOCTH LEIbIX YHCEI
1.2 Panyonanbenele yncna. OObBIKHOBEHHBIE U JECATUYHbIE APOOH, IPOLEHTHI, OECKOHEUHBIE TIe
1.3 ApudmeTndecknii KOpeHb HATypaIbHOU cTenieHH. JlecTBHS ¢ apuMETHUSCKUMHU KOPHSIM
1.4 Crenens c 1enbM okaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBOWCTBa cTere
1.5 CuHyc, KOCUHYC ¥ TAHI'€HC YHCIIOBOI'O apr'yMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YN
1.6 Jlorapudm uncna. [lecaTnynble U HATYpAIbHBIC JTOTapHUPMBI
17 HelictButenpHble 4ncia. ApudmeTudeckue omnepanuu ¢ JHCTBUTEIBHBIMU YHCIaMH. [
' IIpaBuJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJbTaTa BHIYMCICHUN
1.8 [IpeoOpazoBanue BoIpaxeHUN
1.9 KommnekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 NppannoHaiibHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHUs
2.4 [ToxazarenbHble U TOrapuPMUUECKHE YPaBHEHUS
2.5 Llenblie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauronanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTemMsl IMHEWHBIX YpaBHEHNN. ONpeaennTens MaTpULbI
3 OyHKIUHU U TpadUKU
31 Oynkuus, crnocoObl 3amanus ¢(yHkuuu. ['paduk ¢yHkumu. B3aumHo oOpaTHble ¢yH
' ¢ynkuuu. [lepuoanyeckue GyHKIUN
Ob6nacte ompeneneHuss W MHOXKeCTBO 3HaueHWd ¢yHkiuu. Hymm ¢ynkuuun. IIpos
3.2 [TpoMexyTKM MOHOTOHHOCTH (YHKIIMU. MakcUMyMbl 1 MUHUMYMbI (pyHKIHK. Hanbonbr
GYHKIIMM HA IPOMEKYTKE
3.3 CrenenHast GyHKIMS ¢ HATYpaJbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. Cs




CTCIICHHU

34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu

3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, X CBOHCTBA U TpapuKu

3.6 Touku pazpbiBa. AcuMnToThl rpadukoB pyHkuuid. CBoiicTBa PyHKINIA, HEMPEPHIBHBIX HA (

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEIILHOCTEN

3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHamusa

4.1 [TpousBoauas ¢pyHkiwu. [Ipon3BoIHBIC AIEMEHTAPHBIX (YHKIIHN

49 [TprumeHeHne TPOU3BOTHON K MCCIICAOBAHHUIO (PYHKIIUI HA MOHOTOHHOCTD U DKCTPEMYMBI.
' HAMMEHBIIIETO 3HAYeHUs! QYHKIIUN Ha OTPE3KE

4.3 [TepBooOpaznas. Uurerpain
5 MHo>kecTBa U JIOTHKA

5.1 MHoxecTBO, onepanuu Haj MHOKecTBaMu. J[narpamMmel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTuCTHKA

6.1 OnucarenpHas CTaTUCTHUKA

6.2 BepositHoCTh

6.3 KomOunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHuk#

7.4 Tena 1 mOBEPXHOCTHU BpaIlIEHUS

7.5 KoopanHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka. Anre6pa u Hayaia MaTeMaTHdeckoro aHanusa; 10 kiacc.
yrayosernHoe ooyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonskor B.M.;
noa penakiueit [Togonsckoro B.E. O61iecTBo ¢ orpaHnueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-T'PA®y;

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Matematuka: AnreOpa 1 Hayajla MAaTEMaTHYECKOTO aHAIIN3a, TEOMETPHS.
CamocrosiTenbHbIE U KOHTPOJIbHBIE pa0OThI (YIIIyOJICHHBI YPOBEHbD)
Marematuka. Anrebpa u Hauajla MaTeMaTnyeckoro aHanusa. 10-11 kimaccel.

VYriyonéunslii ypoBeHb. MeToanueckoe nocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://www.yaklass.ru/p/algebra/10-klass

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_Marematuka COO VYV dopmart-97-

2003 12082023 na-caiit_Hosas.pdf
https://edsoo.ru/2023/10/10/metodicheskoe-posobie-matematika-10-11-
klassy-uglublyonnyj-uroven-2023-g/
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