MUHUCTEPCTBO ITPOCBELLEHMS POCCUMCKOM ®EJIEPALINU
MunHCcTEpCcTBO 00pa30BaHUs M MOJIOICKHOM MOMUTHKN CBEpJIOBCKON 00IacTH
JlenaprameHT 00pa3oBaHus A IMUHHCTpauu ropoaa ExatepunOypra

MyHuUIMnajJbHOEe ABTOHOMHOE 001[e0o0pa3oBaTebHOE YUPeKIAeHUE JUI el
Ne 12
(MAOY auneiit Ne 12)

[Tpunoxenne k OOIT HOO
COT'JTJACOBAHO YTBLP}KJLHO
Ienarorn4eckuM COBETOM , ﬂl'ﬁiliﬂ YoM sMpeKTopa
npotokoi ot 29.08.2025 Ne 1 / ".~ o 29’ ﬁ&;)zs Ne 345-0
eKTOP,

UIUJ “ﬂ"l” I C.1O.Bainbkosa

PABOYASA ITPOI'PAMMA
YYEBHOI'O IPEIMETA

«AJITEBPA. YIJIYBJEHHBIN YPOBEHb»

10-11 xnacent
2025-2026 y4eoOnblii rojg

ExarepunOypr, 2025



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIl Kypc «Anredpa ¥ Hayajla MaTeMaTH4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpaMMe CPEIHEro OOLIEro oOpa3oBaHWA,
MIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeUMBAET WHCTPYMEHTAJIbHYIO 0a3y ais
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (hopMHpYyeT
JIOTUYECKOE M a0CTPAaKTHOE MBIIICHHE 00yYaroluXxcsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca 0Oydaromuecs OBIIAJEBaOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KOTopas (popMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIl Kypc anreOpbl M Hayajdl MaTEeMAaTUYECKOTO aHalIW3a 3aKja/bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMHM (U3MKH, XUMHH, OMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHUs U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUMSMHU ajireOppl M MaTeMaTU4YEeCKOro aHajlIu3a pa3BHUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIO0Ka3bIBATb
YTBEPKACHUS C MOMOIIBIO MHAYKIIMH U pacCy’kIaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHWE M aHajuoruioo, (opmupyer
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Aisredpa M Hayajla MaTeMaTH4YECKOTO
aHaln3a» OO0ydYaroIuecs IMONyYaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 33jad,
CaMOCTOSITENIbHOTO MOCTPOSHUSI MAaTEeMATUYECKUX MOJENECH pealbHBIX CHUTYyallHi,
UHTEPIPETALIMA  TOINYYEHHBIX  PELICHUM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHblii Kypc o00nanaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepualn, CIOCOOCTBYIOIIMIA
(OpMUPOBAHHIO HAYYHOIO MMPOBO33PEHMS, TaK W 4epe3 CHEUUPUKY YyuyeOHOH
NESATEIIbHOCTH, TpeOYoIeld MpPOJOJDKUTENIBHON  KOHLUEHTPAllMM  BHUMAaHMS,
CaMOCTOSITENIBHOCTH, aKKypaTHOCTH W  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yYEHMUSL.

B crpyktype yueOHoro kypca «Anredpa M Hadaja MaTeMaTH4ECKOIro
aHaJln3a» BbIIETIEHBI CIEAYIOUINE COAEpKaTeIbHO-MEeToANnUecKue TuHun: «Yucna
U BBIYUCIICHU», «DYHKIUU U TpapuKn», «YpaBHEHHUS U HepaBeHCTBa», «Hauamna
MaTEMaTHYECKOro aHaiu3a», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPKATEITHbHO-METOINYECKHE JIMHUU HW3YYalOTCsS HA TPOTSDKEHUH JBYX JIET
oOydeHHsT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO IOTOIHSS
ApyT Apyra W MOCTENEHHO HACHIMAsSCh HOBBIMH TEMAaMH W pasaeiaMu. J[aHHBIHI
y4eOHBIN KypC SIBJISICTCSI HMHTETPATUBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTHYeCKMX JMCUMIUIMH, TaKMX Kak ajireopa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIUPOKUM MAaTEMAaTHYECKUM aIlllapaToM, Y HHUX MOCIIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCS YMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENIb PeaJbHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUIs
pEIIEHHs CAaMOCTOSATEIEHO C(HOPMYITMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTebHO-METOAMYeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBepIIacT
(dopMHUpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpenHero o0Imiero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHAILHBIX BBIYUCIICHUH, BKIIOYAIONIMX B CeOs HMCIOJIB30BAHHUE PA3THYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAXKCHHUS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHALHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM H3 OTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crHenudUyYecKre 3aJadd W OINepalMu: JCIICHUE HaIelo,
OTIEPHPOBAHME OCTATKAMHU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHALHBIX ¥ MPPALMOHATBHBIX YUCET, apU(PMETHYECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpPaJbHOW CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmapsi mociieioBaTeIbHOMY PACHIMPEHHIO Kpyra HCHOJIb3yeMbIX YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MX MPHUMEHEHUS JJIs PEIICHUS Pa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeAcTaBICHHE O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ pojiH B
IIOCTPOCHUH MOJIENICH PEabHOTO MHpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEAIM3YETCS Ha TPOTSHKEHHH BCETO
oOyueHHsl Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
pazzmene Ilporpammbl MpemycCMOTPEHO pEUIeHHE COOTBETCTBYIOIMX 33aad. B
pe3yabTare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, IMOKA3aTCIbHBIX, JIOTApU(DMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHEHHWI, HEPAaBCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux mapamerpbl. [loJdydeHHbIE YMEHHS IIMUPOKO HCIIOJIB3YIOTCS TPH
UCCIIeIOBAaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jlannast copepkarenbHasi TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUIN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPDAKEHHUM, a TaKKe BBIPAXKEHUH,
colepXalux CcTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepuana IPOUCXOJMUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOydarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxleHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npemyaraeT 3(QQGEKTUBHbIE HMHCTPYMEHTBHI [UJISl pEIICHUsS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKW» TECHO
NeperuieTaeTcss ¢ APYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIECA0BATEILHOCTh U3YUEHHs MaTepuaiia. M3ydeHne cTerneHHoum,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
MPEIMETOB U PEANbHOW U3HHU TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM AHAIIU30M,
TaKk U C pEIIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipum »TOM OosbllIoE BHUMaHUE
yaensiercs: (OopMHpPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJTy4YCHHbIE (DYHKIHMH, CTPOUTHh UX
rpaduku. MaTtepuain 3Toi cojepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
¥ HAaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuyHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOIH30BAHUIO AaHAJIOTHA.

CopnepxarenpHasi nuHug «Hauana MareMaTuueckoro aHaiu3a MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYMHBIX O0OyYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduku  CIOXHBIX (DYHKIMA, ONpPENeNiaTb WX HAUOONbIINE W HAWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOHIaAd (UTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpEeHHsl TpolieccoB. JlaHHasi cojep)kareiibHas JHUHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNied peajbHbIX CHTYallUi,
NO3BOJISIET HAXOJWTh HAWIy4Ilee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIBHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HAIOT O



BBIJIAIONTUXCSI pe3yibTaTaX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYACT B
ceOsi AJIEeMEHTBl TEOPHMH MHOXKECTB W MaTeMAaTUYECKOW JOTWUKU. TeopeThko-
MHO>KE€CTBEHHBIC MTPEICTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJILHON MaTeMaTHKU
U TpearaloT HamOojee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOUIUN BCE pPa3/ieiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTh OOydYaromieMmycsi TOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTEeMAaTHKH W HCIIOJBb30BATh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPHU3HATh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEJOBaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUIECKOTO MBIIIJICHUSI.

B yue6HOM Kkypce «Anrebpa ¥ Hayala MaTeMaTUYECKOTO aHaJH3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICIHUPOBAHUSA, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOSHHUS MOJENEH pealbHbIX
CUTyallMd, MCCIEJOBaHUS JTUX MOJENeHd C IOMOIIBIO amnmapara airedopel U
MaTEMaTUYECKOTO aHalii3a, MHTEPIpPETAllii TOJYYCHHBIX pe3yJbTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepHal
y4e0HOT0 Kypca MIMPOKO WCIOJB3YETCS sl PelIeHUs MPUKIATHBIX 3amad. [lpu
pEelIeHHH  pealbHBIX  MNPAKTHYECKUX  3a7ad  oOydJarommecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuenme yuebHOro kypca «Anredbpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucnaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mepuoanueckue Apodu. [lpumenenue npoOel ¥ NPOLEHTOB IS
peLIEHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACEl 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanuMu € JCUCTBUTENBHBIMU  4HClIaMud.  Moynb
JNEeUCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubmmkEéHHBIC BHIYMCIICHUS, MMpaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIICH (POPMBI 3aIUCH AEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus UUCIOBBIX BBIPAKEHUM, COIEPHKAIINX CTEIIEHU U KOPHHU.

HppanmonansHbie YPaBHEHUS. OcHOBHBIE METO/BI peLeHus
VppaLMOHAIbHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEpKALUX JTOTapu(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHOBHBIE METO/IbI pelLIeHUs
Jorapu(pMUUECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHrie TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTens MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHHMs, TPUMEHEHUE OIPEACIIUTENS I pPEeIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHne NpUKIAIHBIX 33a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHne TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHIL U OIPEIETUTENCH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENIEN PEANbHOM CHUTyalMH C IOMOIIBIO
YPaBHEHUU U HEPABEHCTB. [IpuMeHEHME ypaBHEHUHW U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (QyHKIUU. B3anmHO o00paTHbIe (QYHKIHH.
Komnozunus ¢ynkuuit. 'paduk dyHKmu. DiemMeHTapHbIe MNpeoOpa3oBaHUs
rpadukoB QyHKITUH.

OObnacTh ompeneraeHus U MHOXECTBO 3HaueHUil pynkunu. Hymm yskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
¢yakun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbospiiee u HauMeHblee 3HayeHus: QyHKIMHU HA IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW KaK (yHKIUU OOpaTHOM
CTEIIEHU C HAaTypaJIbHBIM ITOKA3aTEJIEM.

[TokazaTtenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] ypaBHEHHIA.

TpuronomeTpruyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajansa

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUI IIOCIEIOBaTeabHOCTEH. MeTton
MaTeMaTH4ECKON VHTyKIIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTnueckast 1 reOMeTpHUEcKas mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIIBHBIN pocT. Hncno e. Dopmyna CII0KHbIX
NpoleHTOB. Mcrnosib30BaHWE TPOTrpecCHH I PELICHUS peajbHbIX 3aaad
NPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEpPBIBHBIX
(GyHKUMI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKui U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHUE KacaTebHOM K rpa@uKy (yHKIIHH.

[TpousBogubie  anmeMeHTapHbiX — ¢GyHKiui.  [IpousBomnHas  CyMMBl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlmarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl pEeaJbHBIX NPOLECCOB M SBJICHUM, MPU pEUIEHUH 3adad U3 APYIrux
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KITACC

Yucaa v BbIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpU3HAKOB JEIUMOCTH LIENBIX
qyuces, HauOosbuik ol nenutens (nanee — HOJl) u HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa 1uis pemeHus
3a/1a4 B 1IEJIbIX YHUCIIAX.

Kowmmnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYECKHE OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYIHOCTb YpPAaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHrne TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTeIbHbIX U  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM KM COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTeIbHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3Iu4HbIX O0JacTed HayKu M peaJbHOU
YKU3HH, UHTEPIPETALMS TIOJYYEHHBIX PE3YJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommosunuu GyHKIu. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0o W HAaMMEHbBIIErOo  3HAYCHUM
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHne NpPOM3BOMHOM U1 HAXOXKIECHHUS HAWIY4dlIero peleHus B
NPUKIAIHBIX 3aJa4dax, ISl ONpPEAENIEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpai. I'eomeTprueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyie Hetotona-JIebnua.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MIoCKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemenuii nuddepeHINanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAaHUE PEAIbHBIX IMPOILIECCOB C TOMOILIBI AuddepeHnaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHNIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMEHHue
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa)KIAHCKOM HIEHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MATEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTIXKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KECHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3314, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJsapHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepaM  MpodecCHOHANBHOM  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HAa MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJI0TUYeCKOTr0 BOCIIMTAHUS:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpY>KalolIel Cpelpl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAKOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHd Kak c]epbl 4YeIoBEYeCKOM JesATEeNbHOCTU, 3TaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS L[UBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYECKON KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBIBJITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, IMOHATHH, OTHOLIEHUN MEXAy MNOHATHAMH, (OpPMYJIMPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKaLNH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTH U  MPEOOPa3OBBIBATH  CY)KICHUS:
YTBEPAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBIBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JIeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAyKTHBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUECHUHM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(psiMbIE€ U OT MMPOTUBHOTI0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayM  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh  Hambojee MOAXOMAUMH ¢  y4yéToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpPMYTUPOBaThH OOOOIICHHS] W BBIBOJBI MO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOLlecca, a TaKXKe BbBIABUTATDH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH Ae(UIUTH HHPOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa HA
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAILINIO, MPEACTABIATh €€ B PA3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH IpapUuecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBeEpPCaJbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (YOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yibTarT;

B X0JIe 0OCY>XJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HAalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUSA C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyJIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIIATh PE3YbTAThl PELICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepCcaJbHbIE Y4eOHbIe NeiiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ y4ETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHbIN HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3ylibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU peHIeHUH Y4YeOHBIX 3aJady, MPUHUMATh 1€Jb COBMECTHOMU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl padoOT, JOOroBapuBaThcs, OOCYXKAAThb NPOLECC U pe3yabTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMH YJIEHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce 0OyYarOIIMICSd TOJYYUT CIECAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayajila MaTeMaTUYECKOTO aHaTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUpOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO0, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PAaLMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATH NPoOW ¥ TPOILEHTHI I PEIICHHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOU KU3HH;

NPUMEHSTH NMPUOIMKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIECHUS, IPUKUIKY U
OLIEHKY pe3yJIbTaTa BHIYUCIICHUM;



CBOOOJTHO ONEPUPOBATH IMOHATHEM: CTENEHb C ILEJNbIM IOKa3aTeleM,
UCIOJI30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATYPAIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3ATENIEM;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: JOrapudmM 4dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUISL PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbiMH KO3 (dULMEeHTaMH, KOPHH MHOTO4YJIeHa, MPUMEHSThH
JIeJICHMEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL pelIeHus 3a/1a4;

CBOOOAHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICII,
UCIIOJI30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIMTENM U PELICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHW,
MOJIECJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJIyYEHHBIN pE3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpPeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MNOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXonuMble  (QOpPMyJbl Ui pEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayd, MCCIEIOBAThH
IIOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOparHble (QYHKIUH, KOMOO3UIMS (yHKUMHA, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QPyHKIIHIA;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOMKECTBO
3Ha4eHU! PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbl (DyHKIMH, HaumOOJblllee M HaMMEHbIlee 3HaueHue (YHKUMU Ha
IPOMEKYTKE;

CcBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs! (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTeleM;

ONepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMH, BBITIOJHSTD 3JIEMEHTAPHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelieHus
YPaBHCHUM;

CBOOOJTHO OMNEPUPOBATh MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpe/iesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BEIpAXXaTh GOpMyJIaMH 3aBUCUMOCTH MEKIY BEINYMHAMU;

Hayana MaTeMaTH4eCKOro aHAIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas U TeOMeTpHYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TUHEHHBIN U
AKCTIIOHEHIMATIBHBIN poCT, opMyJsia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHHE
0 KOHCTAaHTe;

UCIOJIb30BaTh NPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: MOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEJ0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KakK aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TMOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIHUH, aCUMIOTOTHI rpaduka QpyHKINH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HEMpephIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OINEpUpOBaTh TMOHIATUSMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh [TPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIO3ULUU
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON st
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMHU:  MHOXKECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jisi ONMKUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, TPU PEIICHUH 33]1a4 U3 APYrUX y4eOHbIX MPEIMETOB;

CBOOOZHO OMNEpPUPOBATh MOHATUSMU: OIpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MaTEMAaTUYECKOI0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOydaroIIMiiCSd TOJYYUT CIIECAYIOIIHE
IpeAMETHbIE PEe3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIIA3a»:

Ywucsia v BBIYMCJICHUS:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJIO€ YHCIIO,
MHO>KECTBA HATypaJIbHBIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX YKcel 1 pelueHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOJHO OIEpPUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPHUUYECKOI (hOpMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOMN TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJIbHBIE, MOKa3aTeJIbHbIE U
jgorapu(pMUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYILIECTBISAITh OTOOP KOpHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEOOXoaumbie  (HOPMYJIBI  JJIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIIECIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHBIX U
JorapuMUYECKNX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapuMUYecKue U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
COZEpIKALINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBaTh peajbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM afmnapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh TMOHSATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIN3Aa:

UCITIOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBaHUS (DYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKITMU HETPEPHIBHOW HA
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IIEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
ompeneseHusT CKOPOCTH M YCKOpEHHus Ipollecca, 3aJaHHOro (opMmyJiol uiu
rpaduxom;



CBOOOZHO ONEpUpPOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HAXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IVIOCKUX GUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpaIa;

UMETh INPEJCTaBICHHE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPEeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
n/n MPOrpaMMbI Bceero Kontponnueie  Ipaxriyeckue o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
| Muorowiensl. PaninonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUI
) Oyukuun u rpapuku. CreneHHas QyHKIHS ¢ 12 |
LIEJIBIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0¥ CTETICHHU. 15 |
Uppanmonaibubie ypaBHEHUS
4 [TokazarenpHas ¢pyuknus. [lokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomerpuiecKkue BbIpAKEHUS U ” |
YPaBHEHHUS
[TocnenoBaTeTbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
n/n MPOrpaMMbI Bceero Kontpoapabie  IpakTiieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| HccnenoBanue GyHKIHHA ¢ TOMOLIBIO ” |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPUUECKUX (DYHKITHHA. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA
4 UppaunonanbHble, TOKa3aTeIbHbIE U 24 i
norapupMHUECKUE HEPABEHCTBA
5 KommiekcHeie uncna 10 1
6 HarypanbHsle u niensie yucna 10 1
Cucrembl palliOHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTENbHBIX U JIOTApUPMUIECKUX 12 1
YpaBHEHUU
8 3agaym ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara u(poBbIie
n/n Tema ypoka Bcero Kontpoapueie  IMpakruueckue il:syqelmﬂ 36]?:11;033Te.111,nme
padoThbI padoThI pecypest
| MHOXecTBO, orepanuu HajJ MHOKECTBAMHU |
Y WX CBOWCTBA
2 Juarpammsl Diinepa-BenHa 1
3 [IprMeHeHne TeOpETUKO-MHOKECTBEHHOTO |
amnrmapara JJid peleHus 3aaa4d
Pannonansueie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
Pannonansubie yncina. OOBIKHOBEHHBIC U
5 JeCATUYHbIE JPOOHU, IPOLIEHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
6 [Ipumenenue qpoOei U IPOIIEHTOB TSt 1
pelIeHHs TPUKIAIHBIX 3a1a4
7 [Ipumenenne qpoOet u MPOIEHTOB IS 1
pelIeHHs TPUKIAIHBIX 3a1a4
3 JleicTBuTENbHBIE UKcia. PalinonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepamnum ¢ |
JEUCTBUTEIbHBIMU YU CIIAMU
10 Moaynp AEHCTBUTEIBHOIO YHCIIA U €70 1
CBOICTBA




11

[TpuOnkEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKpYIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLlMOHABHBIX YPaBHEHUHN 1
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PaLlMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE MCTOBI PCIICHHUSA LICJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousIeHBI ¢ 1EeABIMA K0P DUITUSHTAMH.
Teopema Buera

17

Pewienue cucreM JIMHENHBIX YPaBHEHUU

18

Pemenue cucrem TMHEHHBIX YpaBHEHHI

19

Marpuiia cucTeMbl JTUHEHHBIX YPABHEHUM.
Onpenenurtenb MaTPUILBI 2X2, €r0
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemenue npukinaaHbIx 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponbHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JVHENHBIX ypaBHEHHUH"

25

@yHKLMS, CITOCOOBI 3a1aHUST (PYHKIIUH.
B3aumuo o6patnbie pynkiun. Kommosumus
byHKIHI

26

I'paduk GyHkIMU. DIEeMEHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

27

OO6unacTh onpeaeneHuss 1 MHOXXECTBO
3HaueHni pynkuu. Hymn dyskmmm.
[TpoMeXyTKH 3HAK MTOCTOSTHCTBA

28

YérHble 1 HEUETHBIE (DYHKIIU.
[lepuonnyeckue ¢pynkimu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMbl 1 MUHIMYMBI ()YHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKINN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHenHas QyHKITUN

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIUNA

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPaPUKOB STUX HYHKIUN

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom




Hrrorona

CrereHs ¢ OCJIBIM ITOKAa3aTCIICM. bunoMm

34 Herorona
CrenenHasi QyHKIUS C HATYpaITbHBIM U

35 LEJIbIM TToKa3aresieM. E€ cBoiicTBa 1
rpaduk

16 KonTtponbnas padora: "CreneHnnas
¢yukuus. E€ cBoiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaTbHOMN
CTENEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [IpeoOpa3zoBaHus YUCIOBBIX BHIPAKCHUH,
COJIepXKaIINX CTEIIEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
COJIeprKalINX CTENEHU U KOPHU
Uppanuonanbusie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALUOHATBHBIX
YpaBHEHUU
Hppannonanbubie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU




UPPALMOHATIBHBIX YpaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

40 UPPALMOHAIIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
VPPALMOHATIBHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUU
UPPALMOHATIBHBIX YPaBHEHUI
CgoiicTBa u rpaduk KOpHs n-0if cTeNeHn

49 KaK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTelIeM
CgoiicTBa u rpaduk KOpHs n-0if cTeNeHn

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelleM
KonTtponbras padora: "CpoiicTBa u rpadux

51 KOpHs n-0u creneHu. MppanroHansHbie
ypaBHEHHUA"

5 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM H
e€ CBOMCTBA

53 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsb ¢ palliOHAIBLHBIM [10KA3aTEIEM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIM, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKINM 115
peuieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduxa GyHKINM 115

peuieHus: ypaBHEHU N




ITokazarenbHble ypaBHEeHUS. OCHOBHbBIE

58 METO/BbI PEIICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHUU
ITokazarenbHble ypaBHEeHUS. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIC

60 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
ypaBHEHUU

61 KonTtponbHas pabdora: "[lokazarensHas 1
¢yukuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JlecsaTHuHbIC U HaTYpaJIbHBIC JTOTAPUPMBI 1

66 JlecaTUYHBIE U HATYpAJIbHBIE JTOTapH (MBI 1

67 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
sorapuMbl

68 [IpeoOpazoBanne BEIpAKEHHIA, COIAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
Jorapupmbl

70 Jlorapudmudeckas pyHkms, €€ CBOWCTBA U |
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

7 Hcnonp3oBanue rpadguka GyHKIUN 15 |

pelIeHUs] ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIUN 15

73
pelIeHNs ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHU U
Jlorapudmuueckre ypaBHeHus1. OCHOBHBIE

y

75 METO/BI peIIeHUs Torapu(HMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE

y

76 METObI peIIeHUs Torapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
JOrapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
JorapupMUUECKUX ypaBHEHUI

79 KonTtponsHas padora: "Jlorapudpmuueckas
¢yukuus. Jlorapudpmuueckue ypaBaenus"

20 CuHycC, KOCHHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOT'O apryMEHTa

21 CuHycC, KOCHHYC, TAHT€HC U KOTAaHT'€HC
YHUCJIOBOTO apryMEHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOT'O apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YUCJIOBOT'O apryMEHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OonpeAeeHue TPUTOHOMETPUYECKUX

(GyHKIUI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpyKHOCTb,

85 OIIpeIeJICHUE TPUTOHOMETPUUYECKUX 1
(YHKLIMI YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUM

91 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

9 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUM

94 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUU 1

96 Pemenne TpuroHOMETpUYECKUX YPaBHEHUI 1

97 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUU 1

98 Pemenne TpuroHoMETpUYECKUX YpaBHEHUM 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

100 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. MeTon




MaTeMaTU4eCKOW WHTYKIIUH

MoHOTOHHBIE B OrpaHUYCHHBIC

103 nociaeaoBaTeabHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaromasi reoMeTpudecKas
nporpeccust

107 CyMMma 0eCKOHEUHO YOBIBAIOIIICH
TFE€OMETPUUECKOI MPOTrpeECCUn

108 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT.
Uucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Yucno e. Popmya CI0KHBIX TPOLIEHTOB

110 Hcnonbs30BaHKe MPOrpeccuu JUisl peeHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

11 Kontponbnas padoTa:
"IlocnenoBarennbHOCTH U TIporpeccun’

112 HenpepoiBHBIE QYHKIINU U UX CBOMCTBA

113 Touka pa3peiBa. ACUMITOTHI TPahUKOB
byHKIMA

114 CoiicTBa (hyHKIHMI HEMPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA

OTpe3Ke

116

Metoa HHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB




117

Metoa HHTEPBAJIOB TSl pEIICHUS
HEPaBEHCTB

118

Metoa HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX

119
GYHKIUH 715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 715 pereHust 3a1a4

121 [TepBast 1 BTOpas NpoOn3BOAHBIC (DYHKITH

122 Ornpezenenne, reOMETPUYECKUM CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIAHA

125 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMN

128 [TpousBoHast CyMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMMO3UIIMU (PyHKUINN

129 [IpounsBoHas CyMMbI, IPOU3BEACHHS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKUINN

130 [IpounsBoHas CyMMbI, IPOU3BEACHHS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKIIUH

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIlUs




3HaHuil: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui: "OyHKIMN"
134 Hrorosast kKoHTposIbHAs paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIINS 1
3SHAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYeHHs

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

IIpuMeHeHne POU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
vccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTH U BKCTpeMyMBI

[Ipumenenne npou3BOTHOM K
vccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
nccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne NpOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HauOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU

(byHKIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HETTPEPHIBHOM
(GbyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaUMEHBIIETO 3HAUYCHUS HEMPEPBIBHON
(GyHKIMHM Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIETO 3HAYCHUSI HENMPEPBIBHON
(GbyHKIMU Ha OTpE3Ke

12

Haxoxnenne HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM JJIs
HaxO0JKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HaXOXJEHUS HAUJTYYIIIEerO PEIIeHUs B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOT0 (OPMYIION HITH
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
OIIpeIENIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOT0 (OPMYIION HITH
rpaduKom




17 Kommnosumus ¢pyskmmit

18 Komnozunus GpyHkuunit

19 Kommnosumus ¢pyskmmit

20 ['eomerpuueckue 0Opa3sl ypaBHEHUM HA
KOOPJMHATHOM MIOCKOCTH

21 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOMN "

7 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XXIEHHUS EPBOOOPAZHBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (QYHKIIAN.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

2% NHuterpai. I'eoMeTpUYECKUNA CMBICIT
UHTerpaia

7 Brruucnenue onpenenéHHoro HHTerpana
no opmyne Herorona-Jleliouuma

)3 Boruncnenue onpeneiaéHHOro HHTErpaia
o ¢popmyne Hetotona-Jleitbauia

29 [IpuMeHeHue uHTETpaia sl HaXOXKIACHUS
IO IEeH TIIIOCKUX PUTYp

30 [IpuMeHeHue uHTETpaia sl HaXOXKACHUS
00BbEMOB reOMETPUYECKHX Tell

31 [Tpumeps! pemenuit auddepeHInaIbHbIX

YpaBHEHUI




[Tpumepsr pemenuit auddepeHInaTbHbIX

32 .
ypaBHEHHI
MatemaTtuueckoe MOJEIUPOBaHHE

33 peaIbHBIX MPOIECCOB C MOMOIIBIO
mudepeHIMaTbHBIX YpaBHEHUH

34 KonTponpHas padora: "[lepBoodpaszHast u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOMWCTBA U TpapuKu

16 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKIUH, UX
CBOMWCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKINHN, UX
CBOICTBa U TpaduKku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

PemreHne TpUroHOMETpUIECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETPUUECKUX
HEPaBEHCTB

46 Perienue TpuroHoMeTpuUeCcKux
HEpPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonrponsHas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuueckrue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHOBHBIE MCTOJbI pCHICHUSA

37 UppaloOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
MppaLOHAIFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHHS
UppaloOHATLHBIX HEPABEHCTB
61 I'padraeckne MeToABI penieHns
MppalMOHAIBHBIX YPaBHEHUH
6 I'paduueckue MeTObI peLICHUs
UppalOHABHBIX YPaBHEHHH
63 I'padraeckne MeToABI penieHus
MIOKa3aTeNbHBIX YPaBHEHUH
64 I'padraeckne MeToABI penieHns
MIOKa3aTeNbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'padraeckne MeToABI penieHus
Jorapu()MUYECKIX HEPABEHCTB
67 I'paduueckue MeTObI peLICHUs
Jorapu()MUYECKIX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'padraeckne MeToABI penieHus
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUU




70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapUPMHUUECKUX
HEPaBEHCTB

72

KonrtponsHas pabdora: "UppanuoHanbHele,
NoKa3aTeIbHbIE U JOrapu(pMUUIecKHe
HepaBeHCTBA"

73

KomrmekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

74

KomrmekcHbie uncna. AnreOpanyeckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

75

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmerndeckre onepaum ¢
KOMITJIEKCHBIMH YHCIIAMU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCes Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myapa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YU CIIa

80

®opmyna Myapa. KopHu n-oii ctenenu
13 KOMIUIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII OJIA




penieHns GU3NYECKUX U T€OMETPHUUECKHUX
3a1a4

Kontponbnas padota: "KomrmuiekcHbie

82 \
qucna

83 Harypanbnble u niensie yucna

84 HarypanbHbie u 11en1ble yncina

25 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LETIBIX YUCEI

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LETIBIX YUCEI

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix uncen: HOJl u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yrcen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJBIX YKcell: anroput™ EBkimnaa mist
pelieHus 3a/1a4y B UENbIX YHCIIax

9 KonrtponsHas padora: "Teopust nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIEICTBUS

94 Cucrema v COBOKYITHOCTh YpaBHEHUM.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CIIEICTBUS

95 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH palMOHaJIbHBIX YPABHEHHI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW HPpaLlMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMU4IecKux
YpaBHEHUU

[IpumeneHne cucTeM K peiieHuto
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

101 pa3NnuYHBIX 001aCTE HAYKH U PeabHOM
JKU3HU, UHTEPIIPETALIUS TIOJYyUYEHHBIX
pe3yJIbTaToOB

IIpumeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTHUUYECKUX 3ajad U 3a7a4d u3

102 pa3nuYHBIX 001aCTE HAYKH U PeaTbHOM
JKU3HU, UHTEPIIPETALUS IOJyUYEHHBIX
pE3yJIbTaToOB




103

IIpuMeHEHNE HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001acTe HAYKH U PeabHOM
JKA3HU, UHTEPIIpETaLUs [TOJyYEHHBIX
pe3yabTaToOB

104

Kontponbras padota: "Cuctemsr
palluOHAJIbHBIX, UPpPALIMOHATIbHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHUH"

105

PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106

PanmonansHble HEpaBeHCTBA C
rapaMmeTpamu

107

PannoHanpHbIE CUCTEMBI € TApaMETPAMU

108

WppanmoHansHbie ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

109

HppaumnoHaibHbIle CUCTEMBI C
rapameTpamu

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

[TokazarenabHbIE CUCTEMBI C TApaMETpaMu

112

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBa C TapaMeTpamMu

113

Jlorapudmudeckue cCucTeMsI ¢
napameTpamu

114

TpuroHomerpudeckue ypaBHEHUS C
rapameTpamu

115

TpuroHoMeTpuyeCcKrue HEPaBEHCTBA C
napameTpamu




116

TpuronoMeTpuyecKue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYyalllil C MOMOIIbIO YPaBHEHUH C
napameTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIeNIeN peabHbIX
CUTYyallHil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOHGHGﬁ PCATIBbHBIX
CUTYyallHil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

KonrponbHas pabdora: "3anaun ¢

120 "
napameTrpamu

121 [ToBTOpenue, o600IIEeH e,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 0600IIEeH e,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 06001IEHNE,

123 cUCTeMaTu3alus 3HaHu|: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

124 [ToBTOpenue, 06001IeHNE,
cucreMaTtu3ainus 3Hanuii: "HepaBencrpa"

125 [ToBTOpenue, 0600IIEH e,
cuctemaTtusanus 3Hanuil: "HepaBencrsa"

126 [ToBTOpenue, 06001IEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001IEHNE,

127 cucrtemaTtusanus 3Hanuil: "[IpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IeHNE,
128 cucreMarusanus 3HaHuil: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,
129 cucreMaru3anus 3HaHuil: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEeHNE,
130 cucrtemaTtusanus 3Hanuil: "Murterpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o600mIEeHNE, |
cucrtemaTtusanus 3Hanui: "OyHkuun"
132 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkunn"
133 [ToBTOpeHue, 0600IIEeH e, |
cucrtemaTtusanus 3Hanuil: "OyHkuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHme, 0600IIEeH e, |
cucTeEMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




PexoMeHanuu no oueHKe 3HAHUNA M YMEHUN yYalIMXCsl 10 MaTeMaTHKe

1. Conepxxanne m oOBeM MaTepuaja, IOJMJIEXKAIIEro IPOBEPKe, ompeaeseTcs mnporpammoii. Ilpu mpoBepke
YCBOCHUSI MaTepHaa HY)KHO BBISIBJIATH MOJIHOTY, MMPOYHOCTh YCBOCHHS YUYalTUMHUCS TCOPHH M YMCHHS MPUMCHSITH €€ Ha
MIPaKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIlUsX.

2. OcHOBHBIMH (OpMaMH TIPOBEPKH 3HAHWKW W YMCHHHM YyYalIUXCS IO MaTEMaTHUKE SBIIAIOTCS IHChbMEHHAs
KOHTPOJIbHAsE paboTa W YCTHBIH ompoc. IIpu omeHKe NMUCBMEHHBIX W YCTHBIX OTBETOB YYHTEIh B IEPBYIO OUYEPEIb
YUYUTHIBACT TIOKA3aHHBIC YUAIIUMUCS 3HAHUS ¥ yMeHUs. OIeHKa 3aBUCHUT TaKKe OT HAJMYMUS U XapaKTepa MOTPEITHOCTEH,
JOMYIIEHHBIX YYaIAMHUCS.

3. Cpeau TOTPEIIHOCTEH BBIACIAIOTCS OMMMOKKM W HemodeThl. [lorpemHocTs cuuTaercs OmMOKOW, €CliM OHa
CBUJICTEIILCTBYET O TOM, YTO YUYCHUK HE OBJIA/I€] OCHOBHBIMU 3HAHUSIMU, YMEHUSIMHU, YKA3aHHBIMHU B ITPOTPaMMeE.

K HenmodyeTam OTHOCSTCSI TOTPEITHOCTH, CBUJIETEILCTBYIONINE O HEIOCTATOYHO MOJHOM HJIM HEIOCTATOYHO MPOYHOM
YCBOCHUU OCHOBHBIX 3HAHUM W yMEHUW WM 00 OTCYTCTBHUU 3HAHUM, HE CUYHUTAIONIUXCS B MPOTPaMMe OCHOBHBIMHU.
HenoueramMu TakXke CUYMTAIOTCS: MOTPEIIHOCTH, KOTOPHIE HE MPHUBEIN K MCKAKEHHIO CMBICIA IMOJTYYEHHOTO YYCHHKOM
3aJIaHMsI MM CITOCO0a €ro BBITIOJIHCHUSI; HEAKKypaTHasl 3aliCh; HEOPEKHOE BBITOTHCHUE YePTEKa.

['panHnIta MeXIy OMTMOKAMU U HEJIOUYETaMH SIBISICTCS B HEKOTOPOH CTENEHH yCIIOBHOM. [Ipy oHMX 00CTOSITEIbCTBAX
JOMYIIEHHAS YYATUMHUCS TTOTPENTHOCTh MOXKET PACCMAaTPUBATHLCSA YUHUTENIEM KaK OITHOKA, B IPYyTrOe BPeMs U MPHU JAPYTHUX
00CTOSITENILCTBAX — KaK HEJ0YeT.

4. 3agaHus A1 YCTHOTO M MUCBMEHHOTO OMPOCa YUYaITUXCsl COCTOST U3 TEOPETUIECKUX BOIIPOCOB U 3a]1ad.

OTBeT Ha TEOPETHUYECKUU BOIMPOC CYHTACTCS OC3yNpeUHbIM, €CIM ITI0 CBOEMY COJIEP)KAHHIO ITOJTHOCTHIO
COOTBETCTBYET BOIIPOCY, COACPKUT BCE HEOOXOTUMBIE TeOpeTUIECKHE (DAKTHI s 000CHOBAHHBIE BHIBOJIBI, a €70 U3JIOKECHHE
Y TUCbMEHHAS 3aITUCh MATEMAaTUYECKUA TPAMOTHBI M OTIMYAIOTCS TTOCIE0BATEIbHOCTHIO i AKKYPAaTHOCTHIO.

Pemenue 3amaun cuurtaercsa Oe3yNpeyHbIM, €CJIM MPABWIBHO BBIOpaH CHOCOO pEIICHHs, CaMO peIlIeHue
COMPOBOXKIACTCSI HEOOXOAUMBIMU OOBSICHEHHUSIMHU, BEPHO BBINOJIHEHBI HY>KHbBIEC BBIUMCICHUS U MIPEoOpa30BaHUsl, OIyUYCH
BEPHBI OTBET, MOCJIEIOBATEIHHO U aKKYPATHO 3alUCAHO PEIICHUE.

5. Onenka oTBeTa y4alierocsi Mpyu YCTHOM M MUCbMEHHOM OMPOCE MPOBOAMUTCS IO MATHOAIILHON cUcTeMe, T. €. 3a
OTBET BBICTABJISIETCS OJHA M3 OTMETOK: 1 (T10x0), 2 (HEYIOBIETBOPUTENIBHO), 3 (YAOBIETBOPUTENHHO), 4 (XOpOIlo), 5
(OTIIMYHO).



6. YauTenb MOXET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIM OTBET HA BOIMPOC WJIM OPUTHHAIBHOE pPEIICHUE 3a7a4H,
KOTOPBIE CBUACTEILCTBYIOT O BHICOKOM MaTeMAaTHYECKOM Pa3BUTHH YYAIllEroCs; 3a pelieHne 0ojiee CI0XKHON 3aaun WIu
OTBET Ha 00JIee CIOXKHBINA BOMPOC, MPEITOKEHHBIC YUaIeMyCsl JOTIOJTHUTEIHHO MOCIIE BBIMOTHEHUS UM 3aJaHU.

Kpurtepuu ommndok

K rpy0bIiM ommOKkaM OTHOCATCS OIIMOKHU, KOTOpbIe OOHApY)KMBAIOT HE3HAHWE YydaluMmucs ¢Gopmysl, MpaBui,
OCHOBHBIX CBOMCTB, TEOpEM M HEYMEHHE MX MPUMEHSITH, HE3HAHHUE MMPUEMOB PEIICHUS 3a/1ad, a TAaK)KE BBIYUCIUTEIHHBIE
OIMMOKHM, €CJTH OHH HE SIBJISTFOTCST OTTUCKOM;

K Herpy0bIM ommOKamM OTHOCSITCS: MOTEPs] KOPHS MJIM COXPaHEHHUE B OTBETE MOCTOPOHHETO KOPHS; OTOpachIBaHUE
0e3 00BsICHeHUI OHOTO U3 HUX U PABHO3HAYHBIC UM,

K Henoueram OTHOCSTCS: HEpAIMOHAIBLHOE PEIICHWE, OMHCKH, HEJOCTAaTOYHOCTh WJIM OTCYTCTBUE TOSICHEHUH,
000CHOBaHUH B PEIICHUSX

OueHkKa yCTHBIX OTBETOB Y4aIMXCs (B TOM YHCJIE 324€TOB)

OTBET OLICHUBAETCS OMMEMKOIU «3», ECIIN YUCHUK:

v/ IIOJIHO PAaCKpPBLI COJIEpKaHNe MaTepraia B 00beMe, PeyCMOTPEHHOM POrPaMMOil B YIEOHUKOM,

v’ HB3JI0KAJT MaTepHal TPaMOTHBIM SI3BIKOM B OIPEIEICHHON JIOTHYECKON MOCIIEA0BATEILHOCTH, TOYHO HCIIONB3YS
MaTeMaTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

v’ [IPaBUIILHO BBITIOJIHUI PUCYHKH, Y€PTEKH, TpaGUKH, COMYTCTBYIOIINE OTBETY;

v/ IOKa3aj yMeHHe WILTFOCTPUPOBATh TEOPETHUECKHME MOJIOKCHUS KOHKPETHBIMUA MPUMEPAaMH, MPUMEHSATh HX B
HOBOM CHUTYallUH NPH BBINOJHEHUH NPAKTUYECKOTO 3a1aHUS;

v IpPOJEMOHCTPHPOBANl yCBOECHHE paHEe M3YyYCHHBIX COIYTCTBYIOIIMX BOIPOCOB, C(HOPMHPOBAHHOCTH U
YCTOMYMBOCTb UCIOJIb3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

v/ OTBeyal CaMOCTOSITENIbHO 0€3 HaBOISIIMX BOIMPOCOB yUYHTENIs. BO3MOXHBI OJHA - JIBE HETOYHOCTH IIPU
OCBELLEHUH BTOPOCTEIIEHHBIX BOIIPOCOB UM B BBIKJIA/IKAX, KOTOPbIE YUEHUK JIETKO UCIIPABUII 10 3aMEUYAHUIO YUUTEIIA.

OTBeT OIICHUBAETCSI OTMETKOM «4», €ClIM OH YAOBJIETBOPSET B OCHOBHOM TPEeOOBaHUSAM Ha OLEHKY «5», HO IMpH
HTOM UMEET OJWH U3 HEAOCTATKOB:
v’ B U3JIOKCHUH JIOMYIIEHBI HEOObIIHE POOETbI, He MCKAa3UBIINE MATEMATHUECKOE COJEPKAaHNE OTBETA;



v AOMYIICHBI OJHWH — JABAa HCAO0YCTA IIPU OCBCUHICHHMU OCHOBHOI'O COJICPIKaHHA OTBCTA, HCIIPABJICHHBIC 110
3aMCUYAHHUIO YUUTCIIA,

v JAOITYIICHBI omuoOKa uiau 0oJiee ABYX HCAOUYCTOB IIPHU OCBCIICHUH BTOPOCTCIICHHBLIX BOIIPOCOB HUJIM B BLIKJIAJIKaX,
JICTKO MCIIPABJICHHLIC 110 3aMCYaHUIO YUUTCIIA.

OTMeTKa «3)» CTaBUTCS B CIEAYIONINX CIIy4asX:

v’ HEIOJHO WY HEMOCIEN0BATENLHO PACKPHITO COJEPKAHUE MAaTEpPHaa, HO II0Ka3aHo 00lee NOHUMaHUE BOIPOCa
U MIPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIC JIJISl JAJbHEUILIETO YCBOEHUS MPOrPAMMHOI0 MaTepuana (OnpeaeaeHHbIe
«TpeboBaHUSIMHU K MATEMATHYECKOM MOATOTOBKE YUAIIUXCS»);

v\ HMEINCh 3aTPYAHEHUS WIM JOIYINEHbI OIIMOKU B ONPENEIeHUH MMOHATHH, MCIOJIL30BAHMHM MaTeMaTHYECKOM
TEPMUHOJIOTHH, UEPTEkKaX, BbIKIIAJIKaX, UCIPABICHHBIE MOCIIE HECKOIbKUX HABOISIINX BOMPOCOB YUUTENS;

v yUYEHHK He CIPaBHJICA C IPUMEHEHHEM TECOPUH B HOBOW CHTYAIlMU IPH BBINOJHEHHU MPAKTUYECKOTO 3aaHus,
HO BBITIOJTHIUT 3aJJaHUS 00s3aTEILHOTO YPOBHS CJI0KHOCTH TI0 JIAHHOU TEME;

v\ IIpH 3HAHMK TEOPETUYECKOr0 MaTepualla BEISBICHA HEJOCTATOYHAss COPMUPOBAHHOCTH OCHOBHBIX YMEHHH U
HaBEIKOB.

OTMeTKa «2)» CTAaBUTCA B CHEAYIOMIMNX CIIyYasiX:

v/ He pacKphITO OCHOBHOE COJIEp)KaHKHe YIeOHOTO MaTepHraa;

v 00HapyXeHO HE3HAHWE WM HEMOHUMaHWe YYEHHKOM OOJbIledl Win Hanbojice BaKHON YacTH y4eGHOTO
Marepuana,

v/ JomyIieHbl OMIMOKHA B OINPENEIICHAM IOHSTHM, NPH WCIOJB30BAHUK MATEMAaTHYECKOW TEPMHUHOJIOTHH, B
pPUCYHKax, depTexax WU rpadukax, B BbIKJIaJIKaX, KOTOpbIE HE MCIPABIIEHBI MOCIE HECKOJBKUX HABOJSIIMX BOIIPOCOB
YUHTEIIS.

OtrmMmeTka «1» cTaBHUTCS, €CIIN:
v y4eHuK 0OHAPYKHJI [TOJHOE HE3HAHUE U HEMOHUMAHUE U3y9aeMOro y4eOHOro MaTepualla Uik He CMOT OTBETHTh
HU Ha OJIUH W3 MOCTABJICHHBIX BOMPOCOB M0 M3y4YaeMOMY MaTepHay.



OueHka NUCbMEHHBIX (KOHTPOJIbHBIX, CAMOCTOATEIbHBIX) PA00T y4aluxcs

OT1MmeTKa «5» cTaBUTCS, €CIIU:

v’ paboTa BBITOJHEHA TOJHOCTHIO;

v’ B JJOTMYECKHX PACCYKIECHUAX M 00OCHOBAHUH PELIEHUS HET MPOOEIOB U OIIUOOK;

v/ B peIlleHHH HET MaTeMaTHYECKUX OMIMOOK (BO3MOKHA OJ[HA HETOYHOCTb, OIMMCKA, HE SBIIAIOIMIANCS CIIEICTBUEM
HE3HAHUS WM HETIOHUMAaHUs y4eOHOTO MaTepuaa).

OT1MmeTKa «4)» CTaBUTCS, €CIIU:

v’ paboTa BBIIOJIHEHA TOJHOCTHIO, HO 000CHOBAHUS IIAr0B PEIICHUS HEJOCTATOYHBI (€CIH YMEHHE 000CHOBBIBATE
pPacCyXJIeHUS HE SBJILIOCH CIIEIUATBHBIM 0OBEKTOM MPOBEPKH );

v/ JomnylieHa oJHa OMIMOKA WM JBa-TPU HEAOYETa B BBHIKJIAIKAX, PUCYHKAX, YyepTexax Wwin rpadukax (ecid dTH
BU/IbI pa0OTHI HE SBISUTUCH CHEIUATBHBIM 00OBEKTOM IMPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIU:

JOMyIIEeHbl 0osiee OJHOM OIMOKU Wi 0oJjiee ABYX-TPEX HEJAOUYETOB B BBIKJIAJKaX, yepTexax WM rpadukax, HO
yYaIIunics BIIaJieeT 00s3aTEIbHBIMA YMEHUSIMH I10 TIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

v’ JIOIyIIEHBI CYIECTBEHHBIE OIIUOKHM, IIOKA3aBIINE, YTO YUAIIUNCS HE BIAJEET

v’ 00s13aTeNbHBIMU YMEHHUSAMHU 110 JAHHOM TEME B ITOJIHON MEpE.

OtrmMmeTka «1» cTaBUTCS, €CIIH:

paboTa mokasajia MoJIHOE€ OTCYTCTBUE Y Yyualllerocsi 00s3aTeIbHbIX 3HAHUW U YMEHHU MO MpPOBEPSIEMON Teme WU
3HAUWTEIbHAS YaCTh paOOTHI BHITIOJIHEHA HE CAMOCTOSTEIILHO.

OueHka TecToB

OTMmeTKa «5» cTaBUTCS, €Clv: BEpHO BBIMOIHEHO 85% - 100% paboThi.
OT1MmeTKa «4)» CTaBUTCS, €CIIU: BEPHO BBIMOIHEHO 65% - 84% paboThI.
OtmeTka «3» cTaBUTCS, €ClU: BEpHO BINOIHEHO 50% - 64% paboThI.
OTMeTKa «2)» CTaBUTCS, €clv: BEpHO BINMOIHEHO 30% - 49% paboThI.
Otmetka «1» craBuTCS, €ciu: BepHO BhIMOIHEHO 0% - 29% paboThI.



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

HpOBGpﬂEMLIe NnMpeaAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂbHOﬁ NnporpamMmasl CpeaHETO 0611161"0 oﬁpa3()BaH1/m

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsI U AECATUYHAS IPOOb, IPOIICHTHI

1.2

BomonsasaTe  apudmernyeckue — ONepaldd ¢ palMOHAIBHBIMU U
JEHCTBUTEIILHBIMU YUCIIAMU

1.3

BoinmonHATe npuOnnkEHHBIE BEIUKCICHHS, UCIIONIB3YS MTPaBUiIa OKPYTJICHNUS,
JieNIaTh TPUKUAKY U OLICHKY pe3yJbTaTa BHIYMCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENEHb C LIEJbIM IMOKa3aTejleM, CTaHAapTHas
dopMa 3ammcu JEHCTBUTEILHOTO 4YHCIA, KOPEHb HATYPaJbHOW CTEICHHU;
WCITOJIH30BaTh MOAXOAANIYI0 (POpMy 3amuch ACHUCTBUTEIBHBIX YHCEN IS
pellIeHHs TPAKTUYECKUX 3a7a4 U IIPEACTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC IPOU3BOJIBHOTO YIJIa;
UCTONB30BaTh  3alMCh  MPOU3BOJBHOIO  yriia  4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATHUAMHU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LIEJIOE,
paloHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BrImonsaTh npeobpa3zoBaHus TPUTOHOMETPUUYECKHX BBIPAXKEHUI M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BoimonHATe mpeoOpa3oBaHus 1IENbIX, pallMOHAIbHBIX U HPPalMOHATBHBIX
BBIDOXKEHUM W peuiaTh OCHOBHBIE THUIIBI LEJBIX, PAlUOHAIBHBIX W
VPPALMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB

24

[IpumeHsTh ypaBHEHHS M HEpPAaBEHCTBA Ui PEIICHUsS MaTeMaTHYeCKHX
3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

2.5

MopnenupoBaTh peanbHbIE CHUTYallUd Ha S3bIKE aireOpbl, COCTABIATH
BbIpaXXCHUS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBMIO 3aJlauyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIU C HCTIOIb30BAHUEM allliapara anreopsl

OyHKIMH U TpaduKh

3.1

OnepupoBaTh MOHATHAMU: (DYHKIIHS, CTIOCOOBI 3aaHus GyHKIIUH, 00JIacTh
OTIpeNleJICHUsT W MHOXKECTBO 3HaueHWW GyHKIuH, Tpaduk GyHKIHH,




B3aUMHO 0OpaTHbIe (YyHKINU

OnepupoBaTb MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU

32 (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku PyHKITUN T pelIeHUsT ypaBHEHUH
34 Crpouth U yuTaTh rpaduKu JTUHEHHON (YHKINHU, KBaJPAaTUIHON (YHKLINH,
CTETNIeHHON (DYHKITUH C LIEIBIM TTOKa3aTeIeM
Hcnonws3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS TPOLECCOB U
3.5 3aBUCUMOCTEH TpHU PEIICHWH 3aJad U3 JPYTUX YYEOHBIX MPEIMETOB H
peaNbHOM KU3HU, BRIpAKATh GOPMYTIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU
4 Havana maremaTnueckoro aHanunsa
41 OnepupoBaTh TOHATUSMHU: T[OCIEAOBATEIBHOCTh, apudmeTHyecKas u
' reoOMeTpUYECcKasi MPOrpeccuu
47 OnepupoBaTh TOHATUAMHU: OECKOHEYHO YyObIBalomass TeoMeTpuyecKas
’ nporpeccusi, cyMMma 6eCKOHEYHO yOBbIBAIOIIEH reOMETPUUECKON POrpeccuu
4.3 3anaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA TMOCJIENOBATEIBHOCTEM M MOPOTPECCHUid s
' pelIeHus: pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTuKa
5.1 OnepupoBaTh NOHATUSMU: MHOXKECTBO, ONl€paIlMy HaJ MHOKECTBAMH
Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONMCaHus
5.2 peaIbHBIX IPOLECCOB U SIBICHUHN, NMPU PEIICHUH 3a7a4 U3 JPYruX y4eOHbIX
IpEeIMETOB
53 OnepupoBaThb  MOHSATUSAMH:  ONpENETICHUE,  TEOpema,  CIEICTBHE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTarTa
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMHU: HATypajbHOE, LIEJI0€ YHUCIO; HCIOIb30BAThH
1.1 NPU3HAKK JEIMMOCTUA LEIbIX YHUCEN, pa3JIoKEHUE YHCIIa Ha MPOCTHIC
MHO>KUTENH [Tl pelIeHuUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHb C PAllMOHATBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHU: Jorapudm yucina, JeCITHUHbIE U HATypajbHbIC
’ JorapUQMBbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBa CTENEHHM [UII MPEeoOpa3OBaHUS  BBIPAKECHUH,




ONCpHUpOBaTh MOHATUAMHU: IIOKA3ATCIBHOC YPABHCHUC W HCPABCHCTBO,
peiiaTb OCHOBHBIC THIIbI ITIOKa3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoemonsaaTe  mpeoOpa3oBaHUS  BBIPAKEHHM, COJAEPXKALIUX JIOTapH(MBI;
OTIEpPUPOBATH MOHATUAMU: JIOTapu(PMUUYECKOe ypaBHEHHE M HEpPaBEHCTBO;
pemaTh OCHOBHBIE THIIbI JOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

HaxoauTts perieHus npocTeHIMnX TPUTOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUU M €€ PEILEHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELICHUS MPAKTUYECKUX
3aj1a4

2.5

Haxonuts perienys NpocTeUINX CUCTEM U COBOKYITHOCTEN paliOHAJIbHBIX
YPaBHEHUM U HEPABEHCTB

2.6

MonenupoBaTh pealbHblE CHTyallud Ha s3bIKe aureOpbl, COCTaBISATh
BBIpQXCHUS, YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayd,
UCCJIEIOBATH MMOCTPOCHHBIE MOJIENIH C UCTIOIB30BaHUEM arrapara anreopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTh MOHATUSAMHU: TEpPHOAMYECKAss (QYHKUUSA, TNPOMEKYTKU
MOHOTOHHOCTH (DYHKLIMH, TOYKH SKCTpeMyMa (yHKIUH, HauOojblliee U
HalMEHbIIIee 3HaYeHUs (DYHKIMM Ha MPOMEXKYTKE;, HCIIOJIB30BaTh MX IS
uccnenoBaHus QyHKINH, 3aJJaHHOM rpadukom

3.2

OnepupoBaTh NOHATUSAMH: T'padUKU MMOKA3aTEIBbHON, JTorapu(pMUIEeCKOl U
TPUTOHOMETPUUYECKUX (PYHKUMH; H300pakaTb HMX HA KOOPIAMHATHOU
IUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs YPaBHEHHUI 1 HEPaBEHCTB

3.3

N300pakaTh Ha KOOPAUHATHON TUIOCKOCTU TpaWKW JIMHEWHBIX YpaBHCHUM
U UCTIOJIb30BaTh UX JJIS PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUI

3.4

Hcnonp3oBate Tpaguku (QyHKIUA Ui HCCIeNOBaHMUA NPOIECCOB U
3aBUCUMOCTEH U3 APyruxX yueOHBIX TUCIUILINH

Hauana maTemaTuueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIMS, TPOU3BOIHAS (QYHKIUY;
HCIIOJIH30BaTh T€OMETPUYCCKUNA M (PU3NUYECKHI CMBICI TPOU3BOAHOM IS
pelieHus 3a1a4y

4.2

HaxomuTe  mpou3BOAHBIE  DIIEMEHTAPHBIX  (YHKIMH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (QYHKIIMN
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Hcnonp3oBaTh  NMPOM3BOAHYIO  JUIs  HCCIeNOBaHMA  (YHKIHMHM  HA
MOHOTOHHOCTb U 3KCTPEMYMBI, NMPUMEHATh PE3yJIbTaThl MCCIECIOBAHUS K
MOCTPOCHHIO TPa(hUKOB

44

Hcmons30BaTh IMPOU3BOAHYIO JJIsI HAXOXACHHUA HAWITYydIICrO PCUHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIIC COONUAJIbHO-O0KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MOHATUSMHU: TiepBooOpa3Has U MHTErpaj; IOHUMATh
TEOMETPUUYECKHUI ¥ (PU3HUECKUI CMBICT HHTErpajia

4.6

HaxonuTte nepBooOpa3Hble 3IEMEHTAPHBIX (DYHKIIHHA, BEIYUCIATh HHTErpall
no ¢popmyne Hetorona — JleliOHuma




4.7

Pemratn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLHUAIIbHO-9KOHOMHWYCCKOIo U
(GU3NIECKOTo XapakTepa, CpeJCTBAMHU MaTEMAaTHYECKOTO aHaJI3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BEIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOH, MPOLIEHTHI,
L1 OCCKOHEYHBIC TIEPHOUUYECKUE APOOH. ApUPMETHUUECKHUE OTIEPALUH C PAITMOHATHHBIMH
’ YUCIaMH, TpeoOpa30BaHUs YHCIOBBIX BhIpakeHU. [IpuMeneHune apooeit u mpoIeHToB
JUISl peLIEHUs NIPUKIIAIHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIeH 3HAHUI U peaaIbHOMN )KU3HU
JleiicTBuTensHbIe yncia. PainoHanbHbIe 1 HPpAMOHAIBHEIE Yncia. ApupMETHICCKIE
1.2 omepan C JEHCTBUTEIBHBIMU YuciaamMH. [IpuOnmkéHHBIE BBIYUCIICHHS, IpaBUia
OKpPYTJICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crernens ¢ 1enbiM nokaszarenem. Ctannaptaas Gpopma 3amucu JeHCTBUTENIEHOTO YnCIa.
1.3 Hcnonb3oBanue moaxonsiie Gopmbl 3amucu ACHCTBUTEIBHBIX YHUCET IS PEIICHHUS
MpaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOH cTerneHu. JlelicTBus ¢ apupMeTHdecKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
’ ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
2 [IpeoOpazoBanre TPUTOHOMETPUYECKHUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUIECKIE
' hopmyJIbI
73 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' HUHTEPBAJIIOB
2.4 Pemenue uenbix u JpoOHO-palliOHAIbHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenue nppauroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a7a4 U 3a7a4 U3
' pa3nuyHbIX 00JacTeil HayKH U peaIbHOM KU3HU
3 DOyHKINUH U TPaPUKH
31 OyHKIUs, cnocoObl 3amaHus ¢QyHKuuu. ['paduk dyHkuuu. B3aumuO oOpaTHBIC
’ byHKIIH
39 OOnactp ompeneneHUss W MHOXKECTBO 3HadeHuWd QyHkuun. Hymm ¢yHkmmu.
' [TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (PYHKIIMH
33 CrenenHas (GyHKIMS C HaTypaJbHBIM U IIEJIBIM MMOKa3aTeneM. E€ cBolicTBa u rpaduk.




CaoticTBa U rpaduK KOPHSI 71-OU CTETICHH
34 TpuronomeTrpuyeckass OKPYKHOCTb, OINpEIENIEHUE TPUTOHOMETPUYECKUX (DYHKIMI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro aHanunsa
41 [MocnenoBarenpbHOCTH, CHOCOOBI 3afaHHs  IOCIENOBATeNbHOCTEH. MOHOTOHHBIC
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroIas
47 reomerpuueckas mnporpeccus. Cymma OECKOHEUYHO YOBIBAIOMIEH T€OMETPHUYECKOM
’ nporpeccuu. Dopmyna CIOXKHBIX MPOIEHTOB. Vcrnonb3oBaHuE MpOrpeccuu IJis
pelIeHus pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHOXeCTBa U JIOTuKa
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPEeTUKO-MHOKECTBEHHOTO —anmapara JJjisi OMNHCAaHUsl pPeaIbHbIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX yIeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Uucna u BBIYUCTIECHUS
1.1 HarypanbsHble 1 nenbie yucna. [Ipu3Haku 1eIMMOCTH LETbIX YUCEeN
1.2 Crenens ¢ pallMOHAIbHBIM Moka3areneM. CBoOMCTBa CTEIEHU
1.3 Jlorapudm uuncna. JlecaTuunbie 1 HATypaabHBIEC JTOTApU(MBI
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPKAIIMUX JTOTapHUPMbI
2.2 [IpeoOpazoBanue BEIpaXEHUH, COAECPIKAIINX CTEIIEHHU C PAI[MOHATBLHBIM MTOKa3aTeIeM
2.3 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUS 1 HEPABEHCTBA
6 Cuctembl TUHEWHBIX YpaBHEHUN. Pelllenrne npukIiagHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHEWHBIX YPaBHCHHIA
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a/1ad
’ W 33J1a4 U3 Pa3TUIHBIX 00JaCTel HAYKU U PeaIbHOM KU3HU
3 @OyHKUIUHU U TpaduKu
Oynaknus. [lepuogumyeckue ¢yHkinun. [IpomMexyTKH MOHOTOHHOCTH (YHKIIWH.
3.1 MakcumymMbl ¥ MUHUMYMBI (GyHKIUU. HaunOonbiiee M HauMMeHbIEE 3HAYEHUE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpaduKn
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[oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu

3.4 Hcnonb3oBanue rpadukoB PYHKITUN JUIsI pEIICHUS] YpaBHECHUHN U JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB PyHKIHA 71 MCCIEAOBAHUS ITPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPHU PELIEHUH 3a4ad M3 JPYrHMX Y4YeOHBIX NPEIMETOB U
peaTbHOM )KU3HU
4 Hauana maTremaTuyeckoro anamuza
4.1 HenpepsiBable hyHKIIMU. MeTO MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [Ipon3BogHbIe 3MeMEHTapHBIX (yHKIUHA. DOpMysbl HAXO0XIACHHUS IMPOU3BOIHON
’ CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKUMH
[IpumeHneHne MPOM3BOMHON K WCCIENOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxneHne HanOOJbLIEro M HaMMEHbIEro 3HaueHus (QyHKUUU Ha
OTpE3Ke
[IpuMeHeHre nMPOu3BOIHOMN JJI HAXOXK/ICHUSI HAWIYYILIEr0 PEUICHUsI B MPUKIIATHBIX
4.5 3ajadax, JUIs ONpEeNieHHs CKOpPOCTH Tpollecca, 3aJaHHOro QopMmynoil win
rpagukoM
4.6 [lepBooGpasnas. Tabnuma nepBooOpa3HbIX
47 WuTerpan, ero reomeTpudeckuii U GU3MYECKUN CMBICH. Brruncienne nHTErpaia mno

dbopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnanenne Mertomamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICTCHHE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHPOBATH
o0paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEP)KICHUE, TPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTW4YecKOW HHIYKIUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXIEHHUIl; yMEHHE OIepHpOBATh
HOHATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE UCMOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYrUX y4eOHBIX MPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

VYMeHue omnepupoBaTh MOHATHSAMHU: HATypaJbHOE YHCIO, II€JI0€ YHCIIO,
CTETIEHb C IIeTIbIM IOKa3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKa3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM ITOKAa3aTeleM,
JorapuM YHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXXECTBA HATypaJbHBIX, MLENbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
YHCel; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IIui
JIeTUTeNh W HauMeHbllee oOmiee KpaTHoe, anroputM EBkimmpma mnpu
pelIeHUH 337a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMU
CUHMCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHHE 3HAYCHUH U TpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpasoBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; YMEHHE  ONEPHPOBATh  IOHSITHUSAMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAss T€OMETPUYECKasi IMPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCHA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucHM  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U alreOpanyeckas),; yMeThb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
NPUBOJIUTH MPUMEPHI UCIIONIb30BaHHS KOMIUIEKCHBIX YHCEIN; ONMEepPUpPOBATh
HNOHATUSMM:  MaTpupa 2xX2  wm  3x3, omnpenenuTenb  MaTpULbl,

TEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MOHATUSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
NoKa3aTebHbIC, CTENEHHBIE, JOrapu(pMHUUYECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHUE OIEpUPOBATH
HNOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YMEHHME pelaTb ypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOLIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C [AapaMeTpOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBI I PEIICHHS MAaTEeMATHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTD (DYHKIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUUHM, HauOOJbIllee W HAUMEHbIIEEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEpbIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpasl MPOU3BOAHAS (YHKIIUH, TEOMETPUUYCCKUI U
bu3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeacIEHHBIN
WHTETPAJI; YMEHHE HAaXOIUTh ACHUMMTOTHI rpaduka (QyHKIUH;, YMEHUE
BBIYUCIISAT  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMMO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOAHBIC 3JIEMEHTApHBIX (YHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYHKIHIA,
HAXOIUTh HAWOONBIINE W HAWMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIB30BAaHUEM arllapara MaTeMaTHYecKOro
aHalM3a; MPHUMEHATh TPOM3BOTHYIO [UISI HAXOXICHHUS HAMITY4IlIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, HNpUBOAWUTL HNPUMCEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoInbio AuddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (yHKIIHS,
KOMITO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKLIMSA, CTeneHHas (QYHKIMA, TPUTOHOMETPHUYECKHUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuydeckass (QyHKIIMH; YMEHHE CTPOUTh TpadUKu H3yUYCHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIMOJIb30BaTh TPaUKKU Il W3y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, Ipu
peleHnn 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 337134 U3 pPEalbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpauKH (QYHKIUH JUId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPAaBIECHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTABISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCJIOBUIO 3aJlayd, HUCCJENOBATh IOJYYEHHOE pEUIeHUuE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTaTOB; YMEHHUE MOJEIUPOBAThH
peajbHble CUTyallud Ha $S3bIKE MATEMATHKH; COCTaBIIATH BbIPaXKCHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  aureOpsl,

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeqHee apuMeTHIecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B Ta0JIMIIaX, Ha Iuarpammax, rpadukax,
OTPaXXarolLlyt0 CBOMCTBA PEANbHBIX MPOLECCOB U SIBICHUM; MPEACTABIIATh
uHpopMaIMi0 C TOMOIIBID TabNWUIl ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEIOBaTh COBMECTHBIE

HaOJIIOIEHNUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U TUHEWHON perpeccuu

YMeHue OmnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIIy4alHOE

cOOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIOIB30BaHUEM TpapUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OPMYIy ITOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAHUE, IUCIEPCUs] M CTaHAApTHOE OTKIOHCHHE
CllydaliHOW  BEJIMYMHBI, (YHKIMHU  paclpelesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAIBHOTO paclpeelieHni; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeieHUN I PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METO/ABI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
ONIEpPUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIO  TEPecTaHoBOK; OmHOM  HplOoTOHa; yMeHWe  TIPUMEHSTH
KOMOMHATOpHBbIE (aKThl U PAcCyKICHUS JUISl PEHICHUs 33a]ad; OL[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABISATh BEPOATHOCTHYIO MOJEND U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHSATUSMH: TOUYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUYHUHA YIJIa, JIOCKHUI yroi, 1ByTpaHHbIN
yroJ, TpEXTPaHHBIA YIroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yroil MEXIy MpsIMbIMU,
Yroja MeXAy MpsSMONM U IUJIOCKOCTBbIO, YTrOJ MEXIy IUIOCKOCTSIMH,
paccTosiHhe OT TOYKM JI0 IIJIOCKOCTH, PACcCTOSHUE MEXIY HpSIMbIMHU,
paccTOsTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUH
3aJa4 U3y4yeHHble (DAKTHl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEIM C TIOMOIIbI0 TEOMETPUYECKHX TMOHATUA U BEJIIWYUH, pEellaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, Napaenenure], npu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlIeHMs, HWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM Kyoa,
NpSMOYTOJIBHOTO Tapaulelenunesa, NHPaMUAbl, HPU3MBI, LOWIMHAPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYca M LMIMHIPA,

napamiCibHbIE OCH HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHMKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYyphl U MOBEPXHOCTHU
BpAIeHUs, UX CEUEHHUS, B TOM YHCII€ C MTOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTyp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpeeNeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATH TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pa3IUYHBIM TPU3HAKaM, BBIIOJHATHE HEOOXOIUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIJKEHHE B IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CHMMETPHsSl Ha IUIOCKOCTH M B INIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOAO0OUS, TOM00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHBIC W MONOOHBIE (UTYpPHI, B TOM HYHCIIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUUECKUE OTHOILICHHS TIPU
pelIeHnN 3a/ad; HAaXOAWTh TE€OMETPHYECKHE BEIMYUHBI (IJIMHA, YTOI,
Iomaab, 00bEM) pU PELICHUH 33734 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 PETbHON >KW3HU; YMEHHE BBIYHCIATH TCOMETPHUYECKHE BEINYHHBI
(MHa, yroij, MJOMIAAb, OO0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HMOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouiaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ IapaJUIesieTuNeaa, MUPAMUIBL, [PU3MBIL, LIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOO0HBIX (QUTYP
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YMeHue onepupoBaTh NOHATHUAMMU: NMPSAMOYIOJbHAas CUCTEMa KOOpAUHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPAHWHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa HA YHCIO, pa3IoKEHUE BEKTOpa Mo Oasucy,
CKAJIPHOE MPOM3BEACHUE, BEKTOPHOE MPOMU3BEIACHUE, YIOJI MEXKIY
BEKTOpAaMHU; YMEHHUE HCMOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISI peIlIeHUs TeOMETPUUYECKUX 3aa4 U 334 APYTuX y4eOHbIX IPEIMETOB
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YMenue BBI6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3a/la4; IOHUMAHUC
SHAYUMOCTH MATEMATUKHU B HU3YUCHHH IPUPOJHBIX H O6H_ICCTBCHHBIX
mponeccoB u HBHGHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUC MMPHUBOJUTH IMPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMAaTHUYECKOW HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Yucna ¥ BEIUHCIIEHUA

1.1

HaTypaanble H O CIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Panmonanbubie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, MPOICHTHI,

h2 OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JleHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ 1enbM nokaszaresieMm. CTeneHb ¢ pallMoHaIbHBIM MTOKa3aTesneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaabHBIC JTOTApU(MBI
JelictButenbHple  4ucina. ApupMETHYECKHE OIepandd ¢ JICUCTBUTECIBHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUIa OKPYTICHUS, TPUKUIKA U OL[EHKa
pe3yJibTaTa BIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATHHBIC YPaBHEHUS
2.2 Uppanmonanbubie ypaBHEHUs
2.3 TpuronHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Ilenwie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA
2.6 HppanuroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 @OyHKUIUHU U TpaduKu




Oynkuusi, cnocoObl 3anaHus ¢yHkuuu. ['padux dynknumn. B3aumao oOparHbie

> ¢bynakun. YétHeie u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
OOnactp ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MUHUMYMbI (pyHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
(GYHKIIUN Ha IPOMEXKYTKE
313 CrenenHass (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynkuuii. CsoiictBa  QyHKIHIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XKHBIX MPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHnenne NTPOU3BOAHOW K HCCICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxkienrne HanOOJbIIEro U HAaUMEHbILEro 3HaueHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTucTHKa
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpALLEHUS
7.5 Koopaunatsl 1 BEKTOpbI
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