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INOACHUTEJIBHAA 3AIINCKA

Y4eOHslii kype «Anredpa 1 Hauama MaTeMaTHIECKOTO aHAIN3ay SBIISIETCS OJHUM U3 HanboJiee 3HaYMMbIX B TIPOrpaMMe CPETHET0 O0IIero
o0pa3oBaHus, MOCKOJIbKY, C OIHON CTOPOHBI, OH 00ecreYnBaeT HHCTPYMEHTAIbHYIO 0a3y IJIsl H3YUEeHHsI BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a
C Ipyroii CTOPOHBI, POPMHUPYET JOTHUECKOE U A0CTPAKTHOE MBILUIEHHE 00yUYaIOIUXCs HA YPOBHE, HEOOXOJUMOM I OCBOCHHUS UH(OPMATUKH,
OOIIeCTBO3HAHUS, HCTOPUH, CIOBECHOCTH M JPYI'MX JAUCHUIUIMH. B pamkax pgaHHoro ydeOHOro kypca oOydarommecsi OBIIa/I€BaIOT
YHHUBEPCATHHBIM SI3IKOM COBPEMEHHOUW HAayKH, KOTOpast OPMYIHpPYET CBOU JOCTHKCHUS B MaTEMaTHIECKOH dopme.

Yu4eOHblii Kypc alireOpsl U Haual MaTEMaTHUYECKOTr0 aHalIu3a 3aKJIabIBaeT OCHOBY JJIsl YCIICIIHOTO OBJIAJCHHS 3aKOHAMU (DU3UKH, XUMUH,
OHOJIOTUY, TOHUMAHUSI OCHOBHBIX TE€HACHIIUN Pa3BUTHSI SKOHOMHKH M OOIIECTBEHHOW XU3HU, MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIIOIB30BATh UX JUIS JajbHEUIero oOpa3oBaHus U B MOBCEIHEBHOM XU3HU. B TO xe
BpeMsi OBJIaJICHUE a0CTPAKTHBIMH M JIOTHYECKU CTPOTUMHU KOHCTPYKIUSAMH aJIreOpbl 1 MaTEMaTHYECKOTO aHAIN3a Pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, IOKA3bIBATh YTBEPKACHUS C MOMOIIBI0O HHAYKIIMU U PacCyXIaTh NEAYKTUBHO, UCIOIb30BATh
0000111eHIe ¥ KOHKPETU3aI1Io, abcTparupoBaHKe U aHAJIOTHIO, (GOPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xone uzyuenus yueOHOro kypca «Anredpa u Havajsa MaTEMaTHYECKOr0 aHAJIM3a» OOYYArONIUECs MOJTY4YaloT HOBBIA OIBIT PEIICHUS
MPUKIIAIHBIX 33724, CAMOCTOSITEILHOTO MOCTPOCHHSI MAaTEMAaTUYECKUX MOJICTICH peaIbHBIX CUTYallui, UHTEPIIPETAIIUHU MTOTYYCHHBIX PEIICHUH,
3HAKOMSATCA C INPUMEpPAMHU MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C BBIIAIOMIMMHUCSH MaT€MAaTHUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

VYuebHbIil Kypc 00Ja7aeT 3HAYUTENIbHBIM BOCIHUTATENIBHBIM TOTEHIIMAIIOM, KOTOPBIA pean3yeTcs Kak uepe3 Y4eOHbId MmaTepuall,
crocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK U Yepe3 Ceu(UKyY yueOHOU AesTeTbHOCTH, TPEOYIOIIEH MPOI0IKUTEIILHON
KOHIIEHTpAllui BHUMAHUs, CAMOCTOSITEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ybTar.

B ocHoBe MeToiukH 00ydyeHus anredpe U HadyajgaM MaTeMaTUYeCcKOro aHaIn3a JIEKUT AeATeIbHOCTHBIN MPUHIIUIT 00y4eHUs.

B cTpykType yuebHOro Kypca «Airedpa U Hayalla MaTEMAaTUYECKOTO aHaJIN3a» BbIAEIEHBI CIEIYIOIINE CONePKATEIbHO-METOANYECKIE
nuHun: «Yucna u Beraucienus», «OyHKIuu u rpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Havana MmaTeMaTnyeckoro ananusay, «MHOKeCTBa U
Joruka». Bce ocHOBHBIE co/iepKaTeIbHO-METOINYECKUE JTMHUHM U3YYal0TCs Ha MPOTSHKEHUH ABYX JIET 00yUeHHUs Ha YPOBHE CPETHETO 0OIIEero
0o0pa3oBaHMs, €CTECTBEHHO JOMOIHSS IPYT JIpyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMHU U pasnenamu. J[aHHbIN ydeOHbIN Kypc SBIseTCS
WHTETPATUBHBIM, TIOCKOJIEKY OOBEAMHSET B ceOe comepKaHue HECKOJIbKIUX MaTEMAaTHYECKUX TUCIUILINH, TAKHX KakK airedpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUl aHaliu3, TeOpUs MHOXECTB, MaTeMaTuuyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromiuecs: OBJIaJeBalOT BCE Oolee
[IMPOKUM MaTEeMaTHYECKHM ammapaToM, Y HUX MOCIEAO0BaTEIbHO (POPMHUpPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MATeMAaTHUUYECKYIO
MOJIeJIb peaTbHOW CHUTyallud, NPUMEHATh 3HAHUSA, TOJYUYEHHBIE MPU H3yYEHUU Y4eOHOTrOo Kypca, g PEIICHUS CaMOCTOSITEIBHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.



ConeprkarenbHO-MeToAuuecKas JTHHUS «Hucna ¥ BBIUMCICHUS» 3aBepiiaeT (HOPMUPOBAHUE HABBIKOB HCIIOIb30BAHMS JICHCTBUTEIBHBIX
qrcel, KOTOpoe OBLJI0O HA4YaTO Ha YPOBHE OCHOBHOTO oOImiero oOpa3oBanus. Ha ypoBHe cpemnero oOrmiero odpazoBaHusi 0co00e BHHUMAaHUE
ynensiercss GOpMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIYHUCICHHH, BKIIOUYAIONINX B ce0s MCIOIH30BAaHUE PA3IMYHBIX (OPM 3aMUCH YUCIA,
yMEHUE JenaTh NPHUKUIKY, BBIIOJHATh HPHOIMKEHHBIC BBIUMCICHUS, OIEHHWBATHh YHCIOBBIC BBIpAKEHHUS, pabOTaTh C MaTEeMaTHUYECKHUMH
KOHCTaHTaMH. 3HAKOMbIC OOYYalOIUMCSI MHOJKECTBAa HATypPaJbHBIX, IEJIbIX, PAllMOHATBHBIX M JICUCTBUTEIIBHBIX YHCET JIOMOJIHSIOTCS
MHO>KECTBOM KOMIUICKCHBIX YHCel. B KaXI0M U3 3TUX MHOKECTB PACCMATPUBAIOTCS CBOMCTBEHHBIC €My CTICIM(PUIECKHE 3214l U OTEPAIIHH:
JICJICHUE HAIeNI0, ONEePHPOBAHUE OCTATKAMHM HAa MHOXECTBE IEJIBIX YHCE, 0COOBbIe CBOWMCTBA PAIMOHAIBHBIX M HUPPALUOHAIBHBIX YHCE,
apudMeTHYECKHE ONEpali, a TaKXe W3BICYCHHE KOpPHSA HATypaJdbHOM CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX uucesd. brmaromaps
MOCIIEA0BATEIbHOMY PACHIMPEHUIO Kpyra MCIONIb3yEeMbIX YHCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX MPUMEHEHHUS Ul PEIICHUS PAa3IUYHBIX
3a7a4 GOPMHPYETCSl MPEJCTABICHUE O €AMHCTBE MAaTEeMaTHKH KaK HayKd M €€ pOJM B MOCTPOSCHHUU MOJENEH pPEabHOTO MHUpa, IIMPOKO
UCTIOJIE3YIOTCST 0000IICHIE U KOHKPETU3AITHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA PEalI3yeTCs Ha MPOTSHXKEHUU BCEro 00yUeHUs Ha yPOBHE CpeHEro 0011ero oopa3oBaHusi, HOCKOIbKY
B Kaxx70M pazjene [Iporpammbl IpeaIycMOTPEHO pelIeHre COOTBETCTBYIOIIMX 3a7au. B pesynbrare oOyuaroiuecs: OBIaIeBAlOT Pa3TUYHBIMU
METOJIaMU PEIICHUS PAIIMOHATBHBIX, UPPAI[HOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPU(DMUICCKUX U TPUTOHOMETPUICCKIX YPaBHEHUI, HEPABCHCTB U
CUCTEM, a TaKXKe 3aJ1ad, COJEPKalINX MmapameTphl. [lomydeHHbIE YMEHHS IIUPOKO HCIIONB3YIOTCS TPU UCCICIOBAHUN (QYHKIIUH C TTOMOIIBIO
MPOU3BOJHOM, MPH PEIICHUH NPUKIATHBIX 3a/ad M 3aJa4 Ha HaXOXKJIEHHE HAuOONbIIMX M HAMMEHbIIWX 3HadeHWi (yHkuuu. JlaHHas
coJiepKaTeNbHast JUHUS BKIIOYAeT B ce0s Takke GOpMUPOBAHUE YMEHUH BBIIIOIHATH Pacu€Thl o (hopMyiiaM, Ipeodpa3oBaHus palliOHAIbHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAXKECHHUH, a TaKKe BBIPAXKEHUHN, COJEpKAIUX CTENEeHU W Jiorapudmbel. brarogaps u3ydeHuio
anreOpanveckoro maTepuajia MPOUCXOJUT JaNbHEHINee pa3BUTHE aJTOPUTMUUYECKOTO W aOCTPAKTHOTO MBIIUICHHUS OO0Yy4Yaromuxcs,
(bopMUPYIOTCS HABBIKU JAETYKTUBHBIX PacCykACHUN, pabOThl C CHUMBOJIBHBIMU (DOpMaMHU, IPEACTABICHUS 3aKOHOMEPHOCTEHN U 3aBUCMOCTEH B
BUJIE PaBEHCTB U HepaBeHCTB. AnreOpa npesiaraeT 3QGeKTUBHbIE HHCTPYMEHTHI 7Sl PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4,
HarJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConeprkarenbHo-MeToanueckas TuHUs «OyHKINUU U TpaQUKu» TECHO TIEPETUIETACTCS ¢ APYTUMU JIMHUSIMU y4eOHOTO Kypca, TOCKOIbKY B
KaKOM-TO CMbICIe 3aJa€T TMOCIeOBaTeIbHOCTh H3yYeHUs Marepuana. V3ydeHHue CTeNneHHOH, MoKa3aTeNnbHON, JIorapuMUYECKON U
TPUTOHOMETPHYECKUX (DYHKIUH, X CBOWCTB U rpad)MKoB, UCTMOIb30BaHUE (YHKIMI AJISl pelIeHus 3a/1ad U3 JPYTUX yu4eOHBIX MPEeIMETOB U
peaTbHOM KU3HH TECHO CBSI3aHO KaK ¢ MaTEMaTHYECKUM aHAITM30M, TaK U C pEIICHUEM YPaBHEHHI U HepaBeHCTB. [Ipu 3ToM G0JbIIIoe BHUMaHU €
yaensercs: (OPMUPOBAHUIO YMEHHsI BBIpaXaTh (OpMyJaMH 3aBHCUMOCTH MEXIY pPa3IUYHBIMH BETUYMHAMH, HCCIEAOBATh IMOJTyYEHHBIE
GyHKINH, CTPOUTH UX Tpaduku. MaTepuan 3Toi cofepKaTenbHON IMHUY HaIlelleH Ha Pa3BUTHE YMEHUN U HABBIKOB, MIO3BOJISIFOIIMX BHIPAXKATh
3aBUCHUMOCTH MEXIY BEIMYUHAMH B PA3IUYHON (opMe: aHaTUTHIECKOH, rpaduueckoil u cioBecHoi. Ero n3ydenne cnocobCTByeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIJICHUS, CITOCOOHOCTH K 0000IICHUIO M KOHKPETHU3AIUH, HCTIOJIb30BaHUIO aHAJIOTHH.



CopnepxatenpHas auHUs «Hadana MareMaTHyecKoro aHajau3ay MO3BOJSET CYIIECTBEHHO PACHIMPUTH KPYr Kak MaTeMaTHYeCKHUX, TaK U
NPUKIIAJHBIX 337124, JOCTYIMHBIX 00yUJaromMUMCs, TaK KaK y HUX MOSBIISAETCS BO3MOXKHOCTh CTPOUTDH IPapUKH CIOKHBIX (DYHKIUN, OTIPEACTITH
UX HauOOJbIINe ¥ HAUMEHBIINE 3HAYCHUS, BEIYUCIATH TUIOMAAN PUryp 1 00BbEMBI TEJI, HAXOJUTh CKOPOCTH M YCKOpEHHsI poueccoB. [lanHas
coJiepKaTenbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHMS MAaTEMaTHUYECKUX MOJIENEH peallbHbIX CUTyallui, M03BOJIET HaXOAUTh
HaWIyylllee pelIeHHue B MPUKIAIHbIX, B TOM YHUCIE COLHAIbHO-I)KOHOMUUYECKHUX, 33a/ja4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4ECKOro aHajIu3a
CIOCOOCTBYET Pa3BUTHIO A0OCTPAKTHOTO, (POPMAIBHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHHS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
NPOSIBJIICHUS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U McKyccTBe. OOyyaromuecs: y3HaloT O BBIIAIOIINXCSA Pe3yNbTaTax, NOJYYeHHBIX B X0/
pa3sBUTHSI MATEMAaTUKU KaK HAyKH, U 00 X aBTOPaX.

CopnepxaTtenbHo-MeToANYeCKast TUHUS «MHOXKECTBAa U JIOTUKa» BKIIOYAeT B Ce€0Sl 3JIEMEHThl TEOPUU MHOXKECTB U MaTeMaTHUECKOU
JOTUKU. TeopeTMKO-MHOKECTBEHHbIE IPEJICTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTMKW U IpeajiararoT Haubosee
YHHUBEPCAJIBHBIH SI3bIK, 00BEIMHSIONINN BCE pa3Aeiibl MATEMAaTHKH U €€ MPUIIOKEHHUH, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKHE JUCIUTUIMHBI U
UX OpUJIOXKEeHUs B enuHoe 1enoe. IloaTomMy BaXHO JaTh BO3MOXKHOCTb OOy4arolleMycs HOHHUMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTUKU U MCIIOJb30BaTh €ro /s BBIPAKEHHsI CBOMX MbICIEH. J[pyruM Ba)kKHbIM PU3HAKOM MaT€MaTHKHU KaK HayKHU ClIEAyeT
NPU3HATH CBOMCTBEHHYIO € CTPOrocTh OOOCHOBAHUH W CIIEOBaHHE OMPEIACIEHHBIM MPAaBUIAM MOCTPOCHHS JOKA3aTEIbCTB. 3HAKOMCTBO C
DIIEMEHTaMH MaTEMAaTHYeCKOH JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHUECKOTO MBIIUICHHUS OOYYaroIIUXCs, IMO3BOJIIET UM CTPOHUTH CBOHM
paccyKIeHHs Ha OCHOBE JIOTHYECKUX MPaBmil, JOPMUPYET HABBIKK KPUTHUECKOTO MBILICHUS.

B yuebHOM Kypce «AnreOpa n Hauana MaTeMaTHYECKOr0 aHAIN3a» MPUCYTCTBYIOT OCHOBBI MATEMaTHUECKOTO MOJIEIIMPOBAHUS, KOTOpBIE
MPU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB MOCTPOEHUSI MOJIETEH pealbHbIX CUTYallUi, UCCIETOBAHMS 3TUX MOJENEN ¢ IOMOIIbIO
anmnapara ajreopsl 1 MaTeMaTHUYECKOIr0 aHAJIW3a, UHTEPIPETAUH MOTYYEHHbBIX pe3yJIbTaToB. Takue 3a/1aHusl BIJICTEHBI B KaXAbIH U3 pa3esioB
IpOTrpaMMbl, OCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIMPOKO UCIONb3YyeTcs JJIs pelIeHus MPUKIaHbIX 3a1a4. [Ipu pemennn peaabHbIX
NPaKTUYECKUX 3aJau oOydaroluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThbcs, UCHOIb30BATh
aHAJIOTHI0, 000011aTh U KOHKPETU3UPOBATH IpobiemMy. JleareabHoCTh 0 (OPMUPOBAHUIO HABBIKOB PEIICHUS TPUKIIAIHBIX 331a4 OPraHUu3yeTCst
B IIPOLIECCE U3yUYEHHS BCEX TEM y4eOHOTo Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHaIn3ay.

Ha u3yuyenue yuebHOTo Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOro aHanu3ay orBoauTcs 272 yaca: B 10 kinacce — 136 yacoB (4 gaca B
Hezento), B 11 kmacce — 136 gacoB (4 4aca B HE/IETIO).

COJAEPKAHUE OBYYEHUSA
10 KUIIACC

Yuciia 1 BLIYUCICHUSA



Panyonanbhele yrcna. OOBIKHOBEHHbBIE U I€CATHUHBIE JPOOHU, IPOLEHTHI, O€CKOHEUHbIe Neproanyeckue aApodu. Ilpumenenue npobdeit u
IIPOLICHTOB JUISl PELICHUs IPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpACiIed 3HAHUM U peallbHOU KU3HU.

JeiicTBuTenpHbIC YKca. PanoHansHble U HppaliMoOHANIbHBIC YUCia. Apu(METHUECKUE OTIepaLlny ¢ NeHCTBUTEIBHBIMU YUcIaMi. MoayIb
JeMCTBUTENIBHOTO YKCia U ero cBoicTBa. [IpnOakEéHHbIE BBIYUCIICHNUS, IPAaBUJIA OKPYIJICHUS, IPUKKJIKA U OLICHKA pe3ysIbTaTa BBIYMCICHUH.

Crenensb ¢ 1enbsiM nokasateneM. bunom Hetorona. Mcnonbs3oBanue noaxoasueil Gopmsl 3anucu JeMCTBUTENBHBIX YUCEN IS PELICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHsb ¢ pallMOHAIBLHBIM ITOKA3aTEIEM U €€ CBOWCTBA, CTENECHD C AEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YN CIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC YHCIIOBOIO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa M TOXKJIECTBEHHBIE ITpeoOpa3oBaHus. YpaBHEHHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHMSI-CIIEICTBUS.
HepaBeHcTBO, pellieHrEe HEpaBEHCTBaA.

OcHOBHBIE METO/IbI PELLIEHNUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHHUH U HepaBeHCTB. MHOrouseHsl OT 0/1HOI nepeMeHHou. Jlenenue
MHOTOYJICHa Ha MHOTOWICH ¢ ocTaTkoM. Teopema be3y. MHorounens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTEIIEHU U KOPHHU.

HppauuonansHble ypaBHeHUs. OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0Ka3aTEeIbHBIX YPAaBHEHHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIUX JorapudMsl.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS JIOTapu(PMUUECKUX YpaBHEHUI.

OcHOBHBIE TpUTOHOMeTpUUeckue Qopmynsl. IIpeoOpa3zoBaHue TPUrOHOMETPHUUECKUX BbIpakeHUM. PerieHue TpUTrOHOMETPUYECKHX
YpaBHEHUM.

Pemenne cucreM nuHENHBIX ypaBHEHUM. MaTpuiia cucTeMbl TUHEHHBIX ypaBHEeHUI. OnpeaenuTenb MaTpUIlbl 2X2, ero reoMeTpuIecKuit
CMBICII U CBOWCTBA, BBIYMCICHUE €r0 3HAUEHUS, NPUMEHEHME OIPENEIUTENs I PEIICHUS CHCTEMBbl JIMHEWHBIX YpaBHEHWH. PemieHue
IIPUKIJIAIHBIX 337ja4 C IIOMOILBIO CUCTEMBI TMHENHBIX YpaBHEeHUN. MccienoBanne nocTpOEHHON MOJENN € TIOMOIIBIO MATPUIL] U OIPEAECIIUTENEN.

ITocTpoeHrne maTeMaTHYECKHX MOJENEN peallbHOW CHUTyallMH C IOMOIIBK) YpPaBHEHHWH M HEpaBeHCTB. lIpumeHeHue ypaBHEHHH M
HEPABEHCTB K PEIICHHUI0 MaTeMaTHUECKHUX 3a]a4 U 3a]1a4 U3 pa3IMYHbIX o0JacTeld HayKH U peasibHOM JKHU3HH.

DOyHKUUH U rpaduKu

OynHkims, cnocoObl 3aaaHus QyHKuuMU. B3anmuo oOpartHble QyHkiuu. Kommosumus dyakuuii. I'paduk ¢yHkumu. DneMeHTapHbIe
npeobpazoBanus rpadukoB QyHKIUH.



OO6nacte onpezeneHuss 1 MHOXKecTBO 3HaueHuM ¢yHkuumu. Hymu ¢ynkumu. ITpomexkyTkn 3HaKoOmocTOsHCTBA. UETHBIE W HEUETHBIE
¢ynkuuu. Ilepumognueckue ¢yHkuuu. IIpomMexyTkM MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl M MHUHUMYMBI (QyHKIuH. HambGonbmee u
HaMMEHbIIIee 3HAaYeHUS (PYHKIIUHN Ha TIPOMEKYTKE.

JluneliHas1, KBaJpaTU4Has U IpOOHO-TUHENHHAs PYHKIUHU. DIEMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX Tpa(UKOB.

CreneHHas (QyHKIUS ¢ HaTypaJbHBIM M LieJbIM IoKa3aTeneM. EE cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-OH CTENEHU Kak
(GyHKIMN OOpaTHOM CTENEHH C HATYpAJIbHBIM MTOKA3aTeJIeM.

[Toka3zarenbHas u norapudmMudeckas GyHKINU, UX CBOMCTBA U rpaduku. Vconb3oBanue rpadukoB GYHKIUH IS peIICHHs yPaBHEHHIA.

Tpuronomerpudeckas OKpyKHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOIO apryMeHTa.

@DyHKIMOHANIbHbIE 3aBUCUMOCTH B pealIbHBIX MpoLeccax U ABJICHUAX. [ papuku peasbHbIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOcen0BaTenbHOCTEH. MeTo MaTeMaTHuecKod MHIYKUUU. MOHOTOHHBIE U OTpaHUYEHHBIE
H0CJIEe10BAaTENbHOCTH. MICTOpUS BO3HUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHAIN3a KaK aHaJIN3a OECKOHEUHO MaJlbIX.

Apudmernueckass M reoMmerpuyeckas mnporpeccuu. beckoHeuHo yObIBaromias reoMmerpudeckass nporpeccus. Cymma OECKOHEYHO
yObIBaroLIeil reoMeTpudeckoil nporpeccuu. JINHENHBIN U S3KCIIOHEHIMANBHBIN pocT. Yucno e. @opmyna ciaoHbIX npoueHToB. Vcnonb3oBanue
IPOrPECCUU JIJISl PELICHHS] pealIbHbIX 3a/1a4 MPUKJIIAJHOIO Xapakrepa.

HenpepbiBable ¢yHKIMH U uUX cBoiicTBa. Touku paspbiBa. AcUMNOTOTH IpagukoB (GyHKuui. CBolicTBa (yHKUMN HENpEepbIBHBIX Ha
oTpe3ke. MeToJ1 MHTepBaJIOB AJIs pelIeHus] HepaBeHCTB. [[puMeHeHne CBONCTB HeNPepbIBHBIX (PYHKIMI U1 peleHns 3a1au.

[TepBast u BTOpast mnpou3BoHble PyHKIMU. OnpeaeneHne, reoMeTpuIecKuil 1 PU3NYECKUIl CMBICI TPOU3BOAHON. Y paBHEHHE KacaTeIbHOU
K rpaduky QyHKIUN.

[Tpou3sBoHbIE 51eMeHTapHbIX (yHKUKH. [Ipon3BoaHAas CyMMBI, TPOU3BEIEHHS, YACTHOIO M KOMIIO3UIIUU (YHKIUH.

MmuoxecTBa H JIOTHKA

MHosxecTBO, onepaluy HaJl MHOXECTBaMHM M UX cBoicTBa. uarpammsl Oitnnepa—Benna. IIpumMeHeHue TeopeTHKO-MHOKECTBEHHOTO
anmapara JJisl ONMCaHus PeaJbHBIX MPOIECCOB U SIBJICHUM, IPU PEILIEHUH 337a4 U3 APYTUX Y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, CIIEJICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIE YPAaBHEHHS.

11 KJIACC

Yucia 1 BbIYUCIEHHUA
Harypanbuble u nensie uncna. [IpuMeHeHne MPU3HAKOB JACTUMOCTHU IENBIX YMCEN, HauOonmpiuii obOmmii genurensd (nanee — HOJ) u
HanMeHblInee oomee kpatHoe (manee — HOK), ocratkoB o Mmosyito, anroput™a EBkimia it pemeHus 3a1a4 B IETbIX YUCIIaXx.



KommekcHble yncna. Anredpanyeckas U TPUTOHOMETpHUEcKast (OpMBbl 3allUCU KOMIUIEKCHOTO 4Hciaa. ApupMeTHYecKre oneparnuu ¢
KOMILUIEKCHBIMU uuciaamMu. M300pakeHne KOMIUIEKCHBIX YHUCeN Ha KoopauHaTHOW rmiockoctu. @opmyna Myaspa. Kopuu Nn-oif crenenu u3
KOMILJIEKCHOTO 4ncia. [[puMeHenne KOMITIEKCHBIX YHCEI JJIs pelieHns: GU3NIECKUX U TeOMETPHUECKUX 3ajad.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa ¥ COBOKYIIHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS. PaBHOCHIIBHBIC HEPABEHCTBA.

OT60p KOpHEHl TPUTOHOMETPUYECKUX YpPaBHEHHMI C MOMOLIbI0 TPUTOHOMETPUYECKOW OKPYXKHOCTU. PellleHue TpUroHOMETpHUYECKHX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS [T0KA3aTEeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/bl PEIICHHUS CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX, MPPALMOHAIbHBIX, [OKA3aTEJIbHBIX WU JIOrapU(PMUUYECKUX
YpaBHEHUM.

YpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHHEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTHYECKUX 3a/1a4 U 3aja4y U3 pa3IMyHbIX 00JacTei HayKu U pealbHOH
YKU3HU, UHTEPIIPETaLUs IOJy4YEHHBIX PE3Yy/IbTAaTOB.

DyHKIUH U IpadUKH

I'padux xomnosunuu ¢pyHkuuid. ['eomerpudeckne o0pasbl ypaBHEHHHM U HEPABEHCTB HAa KOOPAMHATHOMN IJIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'padmueckue MeToabl pelIeHUs] ypaBHEHUM U HepaBeHCTB. [’ paduyeckue MeToAbl peleHus 3a1ad ¢ mapaMeTpaMu.

Hcnonp3oBanue rpagukoB GyHKIUN 1715 KCCIIEI0OBAaHUS MTPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BOZHUKAIOT IIPH PELLIEHUH 3a]1a4 U3 APYTUX
y4eOHBIX IPEMETOB U PEANbHOM KU3HHU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre NpON3BOAHOM K HCCIeI0BaHUIO (QYHKIMI HAa MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHne Haubonbliero 1 HauMeHbIIEro
3HauUEHUI HENPEepbIBHON (PYHKIIMK HA OTPE3KE.

[TpuMeHeHne NPOU3BOAHON [UIsl HAXO0XKICHUS HAWIYUIIEro PeIIeHUs B IPUKJIAAHBIX 3aa4ax, U ONpPEAEIeHUs] CKOPOCTH U YCKOPEHHUS
npoliecca, 3aJJaHHOro (OopMyJIoi UK rpauKoMm.

[TepBooOpazHas, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3Hbie a1eMeHTapHbIX GyHKIMI. [IpaBria Haxox/1eHUs 1epBOOOPA3HbIX.

Wuterpan. 'eoMeTpudecknii CMBICT HHTETpasIa. Beraucienue onpeaenéHHoro narerpaia mno ¢popmyne Hetorona-Jleitoaua.

[TpuMeHeHHe MHTETpaa A HAXOXKACHUS IUToLa el MIoCcKuX GUryp u 00bEMOB reOMETPUIECKUX TEJ.

[Tpumepsl pemenuit auddepeHnnanbHbIX  ypaBHEHMA. MareMaTHuecKkoe MOJEIMPOBAHUE PEATbHBIX IPOIECCOB C MOMOIIBIO
muddepeHIaTbHBIX YpaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA VYUYEBHOI'O KYPCA <«AJITEBPA N HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHE) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh TPAKIAAHCKON MO3UIMKU OOYYAIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHICKOrO OOIEeCTBa,
MPEJICTaBICHUE O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUH, IPOIe1yp IPaskIaHCKOTo 00I1ecTBa (BBIOOPHI,
OTIPOCHI U JIPYroe), YMEHUE B3aMO/ICCTBOBATh C COIUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAUYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUICKON T'pakJTaHCKON HAEHTUYHOCTH, YBAKEHUS K MPOILIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMaTHKH,
LEHHOCTHOE OTHOLLIEHHUE K IOCTHKEHUSIM POCCUNCKIX MAaTEMAaTUKOB U POCCUICKON MaTeMaTH4E€CKOM IKOJIbI, UCTIOJIb30BAHUE ITUX JOCTUKEHUN
B JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHME JyXOBHBIX ILEHHOCTEH POCCHHCKOro Hapoaa, C(HOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, STHUYECKOTO IIOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUU HAYKU U JIeATENIbHOCTBIO Y4YEHOr0, OCO3HAHHE JIMYHOIO BKJIa/la B IOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY MATEMaTUYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7au, pEelIeHUH, pacCyKIeHUH,
BOCIIPUMMYHMBOCTb K MATEMaTHYECKUM aCIIEKTaM Pa3JIMUHbIX BUIOB HCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(OpMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUUECKHE 3HaHUS B HHTEpecax 3/10pOBOT0 M 0e30macHoro o0pa3a )KM3HU, OTBETCTBEHHOE
OTHOLIEHHE K CBOEMY 3/I0pOBbIO (310pOBOE MUTaHUE, cOATaHCUPOBAHHBINA PEXKUM 3aHATUN M OTAbIXA, PEryispHas (pu3nyeckass akTUBHOCTb),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03/JOPOBUTENIBHON J€SITEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HAaHUE [IEHHOCTU TPYAOIIOO0MS, HHTEPEC K Pa3IMYHBIM chepam npodheccuoHaTbHON 1eSTeIbHOCTH, CBI3aHHBIM
C MaTeMaTHKOI U €€ NMPUII0KEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCKOMYy O0Opa3oBaHMIO W CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEW KHU3HH, TOTOBHOCTH K
AKTHBHOMY YYaCTHIO B PEILIEHUU MPAKTUUYECKUX 3a/1a4 MaTEeMaTUYECKON HaIIPaBJIEHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTH IKOJOTHYCCKON KYIbTYPhI, IOHUMAHHUE BIUSHUS COMMAIBHO-DPKOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM
U COIMAIBHOM CpEJIbl, OCO3HAHKE TTI00aTHHOT0 XapaKTepa IKOJIOTUUECKUX MPOOIIeM, OPUCHTANINS HA TPUMEHEHHE MATeMATUYECKUX 3SHAHUN JIJIst
pelieHus 3aj1a4 B 00JaCTH OKPYXKAIOIel Cpe/ibl, INTAHUPOBAHKE MMOCTYIKOB U OLEHKH X BO3MOKHBIX MMOCIEACTBUH JIsi OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHON MPAKTHKH,
IIOHUMAHUEC MaTeMaTH‘{eCKOfI HayKI/I KakK C(bepbl I-IE':.HOBG‘-IGCKOI\/JI JACATCIBbHOCTHU, 3TAIIOB eé pa3BI/ITI/I$I 1 3HAYNMOCTH I pa3BI/ITI/I$I OUBHUIIN3allUU,
OBJIQJICHHUE SA3BIKOM MAaTEMAaTUKA U MAaTEMaTU4YECKON KYJbTYPOH KAaK CPEICTBOM IIO3HAHHUS MHUPA, TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO U
HCCJIEI0BATENBCKYIO ICSITEPHOCTh MHAUBUIYAIBHO M B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MATEMaTHYECKMX OOBEKTOB, INOHATHUN, OTHOIIEHWH MEXAY IOHSATUAMH,
(dbopMyIHpOBaTH ONpeAEICHHS TOHSATHIA, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINI, OCHOBAHUS I 00OOIEHHS U CPaBHEHUS,
KPUTEPUU IIPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (POPMyIUpOBaTh U MPEOOPa30OBLIBATh CYKICHUS: YTBEPAUTENIbHbIE U OTPULIATEIIbHBIC, €IMHUYHbIE, YaCTHbIE U OOLIHeE,
YCIIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOpEUMs B (akTax, JaHHBIX, HAOIIOACHUAX M YTBEPKICHUSX,
[peaiaraTb KpUTEPUH IJIS BBIABIICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JleaTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHHUN, YMO3AKIIIOUEHHUH 110 AaHAJIOTHH;

MPOBOAMTH CAaMOCTOSITEIBHO JOKA3aTENbCTBA MATEMAaTHUECKUX YTBEPKACHUM (IIpsIMbIE U OT MPOTUBHOIO), BEICTpauBaTh apryMEHTAIUIO,
PUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOIBI,

BBIOMpATh COCO0 pelleHns yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUs, BEIOMPATh Hanbosiee NOIXOAALINNA ¢ yuéToM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUM MHCTPYMEHT IO3HaHUsS, (POpMYIHpOBaTh BONPOCHL, (PUKCUPYIOLINE IPOTHUBOPEUNE,
npobJeMy, ycTaHaBIMBATh UICKOMOE U IaHHOE, OPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CAMOCTOATENIbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEIOBAaHHWE IO YCTAaHOBJIEHMIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BeKTa, SIBICHUS, ITPOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMU, SBIICHUSMHU, IPOIIECCAMU;



CaMOCTOSITENIbHO (OPMYIHPOBaTH OOOOLIECHUS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO HAONIOIEHUS, HCCIEAOBaHUSA, OLIEHHWBAThH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IICHNIA;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKE BbIABUT'ATb MMPCAITIOJIOXKCHUA O €T0 PAa3BUTUN B HOBBIX YCIIOBUAX.

PabGora ¢ undopmaumeii:

BBISBJIATH J1e(ULUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JUJISl pELICHHUS 3a/1a4H;

BLI6I/IpaTb I/IH(bOpMaI_[I/IIO U3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH, CUCTCMATU3UPOBATL U MHTCPIPCTUPOBATH I/IH(I)OpMaLII/IIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYpUPOBATh HH(OPMALIKIO, TPEICTABIATH €€ B pa3IMUHbIX opMax, WLTIOCTPUPOBATH TpadudecKH;

OILICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

Oo0wmenne:

BOCIIPMHUMATh U (POPMYITUPOBATh CY>KACHUS B COOTBETCTBUH C YCIOBUSAMU M LIEISIMU OOLICHUS, SICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHLBIX TCKCTAX, AaBATh IOSACHCHUA 110 XOAY PCIICHUS 3a/la4, KOMMCHTUPOBATH HOJIyLIeHHI)If/i pE3yiabTar;

B Xo€ OOCYXIEHHs 3a/JaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, IpOOJIEMbI, pelIacMOW 3ajaud, BBICKA3bIBATb WUJCH,
HalleJICHHbIE Ha MOMCK PELICHMs, COIOCTAaBIIATh CBOM CYXICHMS C CYKICHMSMHU JPYI'MX YYAaCTHMKOB JMaiora, oOHapy)XHWBaTh pa3ivyue U
CXO/ICTBO IO3UILIMHA, B KOPPEKTHON (hopme popMyIupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHHUS;

MPEACTABJIATh PE3YJIbTAaThl PCHICHUA 3aaa4u, SOKCIICPUMECHTA, UCCIICIOBAHUSA, IIPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI> q)OpMaT BBICTYIIJICHUA
¢ Y4E€TOM 3ajJa4 MPe3eHTAMN U 0COOEHHOCTEN ay TUTOPUH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IIJIaH, AJITOPUTM pELIEHUs 3a/ladyd, BbIOMpaTh CHOCOO pelIeHHs C y4ETOM HMMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ YIETOM HOBOIM HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIAACTh HABBIKAMHU O3HaBaTeIbHOU pe(l)J'IGKCI/II/I KaK OCO3HaHHA COBEpIIaACMBbIX HeﬁCTBHﬁ 1 MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YIIbTATOB,
BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U Pe3ysibTaTa peleHUs] MaTeMaTHIeCKON 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEUICHUH 3a7aud, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OIIUOOK, BEISIBICHHBIX TPYAHOCTEH;

OLCHUBATb COOTBCTCTBHUE PpE3YyjibTaTa LCIU HW YCIOBUAM, 00BSCHAITH IMPUYUHBI OJOCTHXXCHHUA WM HCAOCTMIKCHUA PE3YIbTAaTOB
NEeSITeIbHOCTH, HaXOUTh OMIMOKY, 1aBaTh OLIEHKY PHUOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIUBUAYAITBHONH pabOTHI MPHU PEUICHUH y4eOHBIX 3a]lady, MPUHUMATH 1ENb
COBMECTHOH JeSITeIbHOCTH, IJIAHUPOBATh OPTaHU3aLUI0 COBMECTHOW pabOTHI, paclpeensiTh BUIbI paboT, TOTOBAPUBATHCS, 00CYKAATh MPOLIECC
U pe3ynbTat paboThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00Cy:kaeHUs, 0OMEH MHEHUH, «MO3TOBBIE IUTYPMbD» U UHBIE), BHITIOIHATH CBOIO YaCTh PabOThI
U KOOPAMHUPOBATh CBOU JIEHCTBHSA C APYTMMH YJICHAMU KOMAaHJbI, OLEHUBATh KAaue€CTBO CBOETO BKJAJa B OOIMIMK MPOIYKT MO KPUTEPHUSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOydaromuics MOJIYyYUT CIEAYIOIIHUE MPEIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TemaM paboueit
porpaMMbl y4eOHOTo Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHATHM3a:

Yucsia v BBIYUCICHUA:

CBO6OI{HO OIICpHUPOBATH MOHATUAMU: PATUOHAIBHOC YHCJIO, OeckoHeuHas nepuoauvcckasd I[p06l), IMPOUCHTHI, UPPALUOHAIBHOC YUCIIO,
MHOXCECTBA pallMOHAJIbHBIX U IIGIZCTBI/ITGJH)HBIX qucel, MoayJib I[CﬁCTBHTCJII)HOFO quciia,

MPUMEHSTh JPOOH U MPOLEHTHI JJIs PEeIICHUs IPUKIIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpacieil 3HaHUI U pearbHOM KU3HU;

MPUMEHSTh MPUOIMKEHHBIE BHIYUCIICHUS, PAaBUJIa OKPYTIICHUS, TPUKUAKY U OLIEHKY pe3yJbTaTa BHIYUCICHUII;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTEIICHB C IEJIBIM TIOKa3aTeJIeM, UCTIOB30BaTh MOAXOIANIYI0 (GOpMY 3aImicH TEHCTBUTEIILHBIX YHCEIT
JJId pECHICHUA MPAKTUYCCKUX 3aaa4 U NPCACTABICHUS JaHHBIX

CBOOOIHO OTIEpUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM MMOKA3aTelNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: Joraprudm yucia, 1ecATUIHbIE U HaTypaibHbIE JIOTapu(pMBlI;

CBO6OI[HO ONneprupoOBaTh NOHATUAMHA: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YUCJIOBOI'0 apryMmeHTa,

OTIEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHHYC M apKTAHT€HC YUCIOBOTO apryMeHTa.

YpaBHeHHsS H HEPABEHCTBA:

CBO60}1HO ONCprUpOBaATH MOHATUAMU: TOXKACCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCWUJIBHBIC YPAaBHCHUA W YPaBHCHHUA-CIICACTBUA,
PaBHOCHUJIBHBIC HCPABCHCTBA,

MPUMEHSTh Pa3jIMYHbIe METOJBI PEUICHHs PAlMOHANBHBIX U JAPOOHO-pallMOHANBHBIX ypaBHEHUH, MPUMEHSATh METOJ] HHTEPBAIOB JUIS
pelleHus HEPABEHCTB;

CBO60}1HO ONECprUpOBaAThH NOHATUAMHA: MHOT'OYJICH OT O)IHOfI HepeMeHHOfI, MHOTOYJICH C LICJIBIMU KOB(b(i)I/IHHeHTaMI/I, KOpHH MHOI'OYJICHA,
MPUMEHSITh JISJICHHE MHOTOYICHa Ha MHOTOYJICH C OCTaTKOM, TeopeMy besy u Teopemy Buera juis perenwus 3a1a4;



CBOOOJHO ONEpUPOBATH MOHITUSIMH: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpHIla, ONPEISIUTEIh MATPUIBI 2 X 2 U €ro TeOMEeTPUYECKUi
CMBICJI, UCIIOJIb30BaTh CBOMCTBA OMpEAETHTENs 2 X 2 Juid BBIYUCICHHUS €r0 3HAYCHUsS, MPUMEHATH ONPENeIUTENN I PEHICHUS CHCTEMBI
JMHEWHBIX YpaBHEHH, MOJICTUPOBATh PEaJIbHBIE CUTYAIlUH C TOMOILBIO CHCTEMBI JIMHEHHBIX YPaBHEHHUN, HCCIIEI0BATH TOCTPOCHHBIE MOJIEIIH C
MOMOIIbIO MaTPUIL U OIIpeIeUTeNeH, MHTEPIPETUPOBAThH MONyUYECHHBINH Pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHusl BhIPAKEHU;

BBITOJIHATH MPEOOPA30BAHMSI YHCIOBBIX BRIPAKEHHH, COEPKALIMX CTETIEHHU C PALlMOHATIBHBIM ITOKa3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJisl MpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: HUPpPAlMOHATBHBIC, MOKa3aTelbHbIEe U Jorapu(Muueckue ypaBHEHHS, HAXOIUTh UX PEUICHUS C
MOMOIIbIO0 PABHOCUIJIBHBIX MEPEX0/I0B WK OCYIIECTBIISISI IPOBEPKY KOPHEN;

NPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI [T TPeoOpa30oBaHUsl TPUTOHOMETPUIECKUX BBIPAKCHUH;

CBOOOJTHO OTEPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE ypaBHEHHE, NMPUMEHATh HEOOXOauMbIe (OPMYIBI JJIsl PElICHUS OCHOBHBIX
TUTIOB TPUTOHOMETPUYECKHUX ypaBHEHUM;

MOJICJIMPOBATh peallbHble CUTYAIlUUd Ha SI3bIKE aNreOpbl, COCTABIATh BBIPAKEHUS, YpAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 3a/ayH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM arIapara ajireopsbl.

DyHKIUHA U TPaPUKH:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: (DYHKIIMS, CIOCOOBI 3a/1aHus (PYHKIIMHU, B3aUMHO 00paTHbIE QYHKIIUU, KOMIO3UIHS GYHKIUHN, Tpaduk
(GyHKIMH, BBITOIHATE dJIEMEHTapHbIE IPpeo0pa3oBaHusi rpauKoB (YHKIIHIA;

CBOOOJTHO OIEPHPOBATH TOHATHSAMU: OONACTh ONpPEACICHHS W MHOXXECTBO 3HAYCHWH (YHKUWH, HYIH (QYHKIUH, TPOMEKYTKU
3HAKOMOCTOSTHCTBA;

CBOOOJTHO OIEPUPOBAThH MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIMH, IepHoJuYecKre (PYHKIIUHN, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIUH,
MaKCUMYMbl U MUHUMYMBbI (DYHKIIMH, HanOoJIbIllee U HaUMEHblIIee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMH: CTETEeHHass (YHKIWS C HATYpaIbHBIM M IENBIM TTOKa3aTeseM, TpaduK CTENeHHOW (YHKIHUU C
HATYpaJbHBIM U IEJIBIM TToKa3aTeseM, Tpaguk KOpHs N-0i cTeneHn Kak (GyHKIMH 00paTHOW CTETIEHU ¢ HATYPaIbHBIM ITOKa3aTeleM;

ONEepUpOBATh TOHATHAMMU: JIMHEHHas, KBaJpaTH4HAs M JPOOHO-TUHEWHas (QYHKLUUHU, BBIIOIHATH 3JIEMEHTAPHOE MHCCIEOBAaHUE U
MOCTPOEHHE UX TPaPUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMU: TIOKA3aTeNIbHAS U JorapudMudecKkas GyHKIINN, KX CBOWCTBA U TpadUKH, HCIIOIB30BaTh UX rpaduku
JUISl peILIEHUs] YPABHEHUH;

CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: TPUTOHOMETPUYECKAss OKPYXHOCTb, ONpEIeNeHHEe TPUTOHOMETPUUYECKUX (DYHKIMH YHCIOBOTO
apryMeHTa;

UCTIONB30BaTh TpaguKy GYHKIUI TS NCCIIEIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH MIPH PEIICHUH 33j1ad U3 APYTHX y4eOHBIX MPEIMETOB U
peabHOM JKU3HHU, BBIpAXKaTh (hOpMYIaMH 3aBUCUMOCTH MEX/Ty BETHNINHAMH,



Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: apUPMeTHUYecKas M TeoMEeTpUYecKas Nporpeccusi, OECKOHEYHO YObIBaroIas reoMeTpuYecKas
nporpeccusi, TMHEHHBINH U 9KCIIOHEHIIUAIBHBINA POCT, OPMYJIa CIIOKHBIX MPOLIEHTOB, HIMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJIHO ONEPHPOBATH MOHATUSAMM: I1OCIEA0BATEIBHOCTb, CIOCOOBI 3aJaHMsl MOCIEI0BaTEIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE
MIOCJIEI0BATEIbHOCTH, IIOHUMATh OCHOBBI 3apO’KJICHUS MAaTEMaTHUECKOTO aHAJIN3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HETPEPhIBHBIE (PYHKIINHU, TOUYKU pa3pbiBa rpaduka GpyHKIMH, aCUMIITOTH rpaduka GyHKINH;

CBOOOJIHO OIepUpOBaTh MOHATHEM: (DYHKIIMSI, HEIPEPbIBHAS HAa OTPE3Ke, MPUMEHATh CBOMCTBA HENPEPHIBHBIX (DYHKLUH A peLIeHus
3ajad4;

CBOOOJTHO OTIEPHPOBATH MOHATHSIMHU: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKIINH, KacaTelbHas K rpaduky QyHKINY;

BBIYUCIISITH IPOU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIINHU ABYX (PYHKIIWH, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIHIA;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLeHUs 3a1au.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATh MOHATUSMU: MHOKECTBO, OIIEpallMU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JUisl ONMMCAHUS PeabHbIX IPOLECCOB M SIBJICHUM, NPU PEIIEHUH 3a/ad U3 JIPYrux
y4eOHBIX IPEMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATHUAMHU: ONpEIENICHUe, TeopeMa, YypaBHEHHE-CIIEACTBUE, CBOMCTBO MaTeMAaTHYECKOIO OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPABHEHUS U HEPABEHCTBA.

K kxoHny oOyuenuss B 11 kiacce oOyyarouuiics HOJYYUT CIEAYIOIIME MpEeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueit
IporpaMMbl yueOHOTo Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOro aHaIu3an:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: HATYPAJIBHOE U 1I€JI0€ YUCIIO, MHOXKECTBA HATYpPAJIbHBIX U IIEJIBIX YHMCEJ, UCII0JIb30BATh MPU3HAKU
nenumocTH nensix uncen, HOJ u HOK HatypanbHbIX uncen Juisl pelieHus 3a1a4, IpUMeHsITh anroput™ EBkinuaa;

CBOOOJTHO ONMEpHpPOBaTh MOHATHUEM OCTATKa MO MOJYJIO, 3alHMChIBaTh HATypajbHbIE YHCJIAa B PA3JIMYHBIX MO3MIMOHHBIX CHCTEMax
CUMCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YMCIO U MHOXKECTBO KOMITJIEKCHBIX YHCEN, MPEICTaBIsATh KOMIUIEKCHbIE YHUClla B
anredpandeckoi U TPUrOHOMETpUYECKOi (hopMe, BHIMOIHATH apu(METHUECKHE OTIepallii C HUMHU U U300pakaTh Ha KOOPIAUHATHON TJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATUAMU: HPpALMOHATbHbIE, TIOKa3aTelbHble U JIorapu(MUUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHHS C
MOMOIIbIO0 PABHOCUIJIBHBIX I1EPEXO/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHUN TPUTOHOMETPUYECKOTO YPaBHEHNUS;



CBOOOJIHO OIEpUPOBATh HMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOAUMbIE (OPMYIbI Ui PEIIEHUs] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIIEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB, PABHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-CIICICTBUS,
HaXOJUTh PELICHUs CUCTEMbl U COBOKYIHOCTEH PpalMOHAIBbHBIX, MPPALUOHAIBHBIX, OKA3aTENbHbIX W JIOrapu(pMHUUECKUX YpPaBHEHUH U
HEPABCHCTB;

pemarh paluuoHalbHbIC, HPPALMOHAIBHBIC, MOKA3aTeNbHbIE, JOorapu(MUUIECKUe U TPUTOHOMETPUYECKHUE YpaBHEHHS W HEPABEHCTBA,
coJepaKale MOyJIU U apaMeTPhl;

IPUMEHSATH rpauuecKrue METO/Ibl Ul PELICHNs YpaBHEHUI 1 HEPABEHCTB, a TAKXKE 33/1a4 ¢ IapaMeTpamy;

MOJICJIUPOBATh peajibHble CUTYallMU Ha SI3bIKE aureOphl, COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO
3a/1a4M, UCCIIEI0BaTh OCTPOSHHBIE MOJIENH C UCIIOJIB30BaHUEM aliapaTa aare0pbl, MHTEPIPETUPOBATh MOJIyYEHHBIN Pe3yJIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH I'papUKH KOMIO3ULIUHU (PYHKIHUI C TOMOILBIO 3JIEMEHTAPHOI0 UCCIIEI0OBAHUS M CBOMCTB KOMIIO3ULIMY JIBYX (DYHKLIUH;

CTPOUTH FeoMeTpHueckue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKN TPUTOHOMETPUIECKUX (DYHKITHIA;

NPUMEHATH QYHKIMH 11 MOACTUPOBAHUS U HCCIEIOBAHUS PEATBHBIX MPOIIECCOB.

Hauana maTeMaTH4eCKOI0o aHAJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEJOBAHUS (PYHKLIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO JJIsl HAX0K/IEHUS HAWIY4IIEero pelieHtsl B IPUKIAIHBIX, B TOM YUCII€ COLUAIbHO-IKOHOMUYECKUX, 3a/1a4aXx,
JUIS OTIpENIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 334aHHOr0 (HhopMyol Wiin rpaduKoM;

CBOOOJTHO ONEpPHPOBATh MOHATUAMM: MEPBOOOPA3Has, ONpPENeIEHHBIN UHTErpall, HAXOIUTh MEPBOOOPA3HbIE TEMEHTAPHBIX (GYHKUUN U
BBIUUCIIATH UHTErpai no popmyine Hetorona-Jleitbnuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (GUTYp U 00BEMBI TEN ¢ TOMOIIBIO UHTETpaIa;

UMETb MPE/CTaBICHUE O MaTEMaTHUECKOM MOJICIMPOBAHUH Ha IIpUMeEpe COCTaBIeHUS AU PepeHINaTbHbIX YpaBHEHUH;

pewiath NPUKIATHBIE 337aud, B TOM YHCJE COLHATIbHO-IKOHOMHUYECKOTO0 M (PU3MUECKOro XapakTepa, CpeACTBAMH MaTeMaTHYeCKOro
aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3nenoB u Tem KomngecTBo yacos DJIEKTPOHHBIE JleqaTebHOCTh YUUTENS C
/o IIPOrpaMMbl Beero | Konrponbubie | Ilpaktnaeckne | (1iudpoBbIe) Y4€TOM NPOTPAMMBbI
paboret paboTbl o0Opa3oBaTebHbIC BOCITUTAHHUS IIKOJIbI
pecypcbl

1 MHOX€eCTBO JIEHCTBUTCIILHBIX 24 1 https://resh.edu.ru/ YcTaHoBAEHWE A0BEepPUTENbHbIX
yrcell. MHOTrO4JIEHEI. https://www.yaklass.ru/ OTHOLLEHUIA MexKay
PanmonansHbie ypaBHEHHS 1 neaarormyecknum paboTHUKOM
HepaBeHcTBa. CUCTEMBI IMHEHHBIX n obyyarolmmmcs,
YpaBHEHUU CNocobCTBYOLLNX

NO3UTUBHOMY BOCMPUATUIO
obyyatowmmmnca TpeboBaHU K
npocbb negarormMyeckoro
paboTHUKa.

MobyKaeHne obyyatowmxcs
cobo4aTth Ha YPOKe HOpMbI
noseaeHua, Npasuaa obLeHnn
CO CBEPCTHMKAMU U
neparoramm,
COOTBETCTBYHOLLME YKAAAY
LUKO/IbI.

MpuBneyeHe BHUMAHUA
LUKO/IbHUKOB K LLEHHOCTHOMY
acneKTy M3y4aemblX Ha ypoKax
TEPMUHOB, OpraHn3aLma Ux
paboTbl ¢ Nosiy4aemoit Ha
YPOKe CoLUManbHO 3HAYNMON
nHbopmauuen.

YCTaHOBKa Ha aKTUBHOE
yyacTue B peLleHum
NMPaKTUYECKMX 33aY.




UHUUMmMpoBaHue
BbICKA3blBaHMA y4aLWMMmUCA
CBOEro MHEHMs No NoBoAy
HOBOW TeMbI, BbIPabOTKK
CBOErO K HEN OTHOLWEHKA.
Ucnonb3oBaHue
BOCMMUTATENbHbIX
BO3MOXHOCTEN cogepKaHumA
y4yebHoro npeameTa yepes
OEMOHCTPALMIO AeTAM
NPUMepPOB OTBETCTBEHHOIO,
rpa*k4aHCKOro noBeaeHus,
NpoABAEHNA YENOBEKONOOUSA U
fobpocepaeyHocTH, yepes
noab0p COOTBETCTBYHOLLMX
TEKCTOB A1 YTeHUA, 33434 ANA
pelweHuns, NpobaemMHbIX
CUTYyaumin pna obeyaeHus B
Knacce.

Oynkiun u rpaguku. CteneHHas
(GYHKIUSA C LIETBIM MTOKa3aTeleM

12
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YcTaHOBKa Ha aKTMBHOE
y4yacTue B pelueHnn
NpaKTUYeCKMX 3a4au.
Mcnonb3oBaHue
BOCMMTATENbHbIX
BO3MOXHOCTEN COAEPIKAHNA
yyebHoro npegmeTa yepes
OEeMOHCTpaLuio obyyarowmmes
NPUMepOB OTBETCTBEHHOIO,
rpaxgaHCKOro noBefeHus,
NpoABAEHNA YENOBEKONOOUSA U
nobpocepaeyHocTH, Yepes
noabop COOTBETCTBYHOLLMX
TEKCTOB A/1A UTEHMA, 3a4a4 ANA
peleHuns, NpobaemHbIX




cuUTyaumii ana obeykaeHua B
Knacce.

dopmnpoBaHMe y yvaLmxca
CNOoCcoB6HOCTU K OpraHmM3aumum
cBoel yyebHoM aeaTelbHOCTH
nocpeacTBOM OCBOEHMA
JINYHOCTHbIX, NO3HABaTE/bHbIX,
pPerynaTMBHbIX U
KOMMYHUKaTUBHbIX
YHMBEPCA/IbHbIX y4eOHbIX
aencresnn; popmmposaHme
KY/IbTYPbl BbIYUCAEHWNA.
MpuBneyeHne BHUMaHMUA
LUKOJIbHUKOB K LLEHHOCTHOMY
aCMeKTYy U3y4yaemblx Ha ypoKax
TEPMWHOB, OpPraHn3aLma nx
paboTbl C No/ly4aemoit Ha
YPOKe coLManbHO 3HaYUMOM
nHpopmauuen.

Apudmernueckuit KopeHb n-oi

crenenu. MppannoHanpHble
ypaBHEHUSA

15
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UHnunmposaHue
BbICKa3bIBaHWA yYalwmmmcs
CBOEro MHeHMA Mo nosoay
HOBOM TEMbI, BbIPabOTKM
CBOEro K HEW OTHOLLEHUSA.
MpuBnevyeHne BHMUMaHUA
LUKOJIbHUKOB K LLEHHOCTHOMY
ACMEKTY U3y4yaemMblX Ha yPOKax
TEPMUHOB, OpraHn3aLma Ux
paboTbl C Noly4aemoit Ha
YPOKe coumanbHO 3HaYMMOM
nHbopmauuen.

YcTaHOBKa Ha aKTMBHOE
yyacTue B pelueHun
NpaKTUYeCKMX 3a4au.




MobyKaeHne obyvatoLmxca
co61t04aTb Ha YPOKe HOPMbl
noBeAeHun, Nnpasunia obLeHus
CO CBEPCTHMKaMM U
negaroramu,
COOTBETCTBYHOLLME YKNAAY
LUKObI.

[TokazarenpHast PyHKIIHS.
[Toka3zaTenbHbIE ypaBHEHUS

10
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Mcnonb3osaHne
BOCNUTATE/IbHbIX
BO3MOXHOCTENM cogepKaHumaA
y4yebHoro npeameTa yepes
OEMOHCTPALUIO AeTAM
NPUMepPOB OTBETCTBEHHOIO,
rpak4aHCKOro noBeaeHus,
NposiBAEHUA YenoBeKontobua n
nobpocepaeyHocTn, Yyepes
noabop COOTBETCTBYHOLLMNX
TEKCTOB A1 YTeHMA, 33434 ANn
pelweHns, NPobaeMHbIX
CUTyaumin gns obeyRaeHuaA B
Knacce.

YcTaHOBKa Ha aKTUBHOEe
y4yacTue B peleHnmn
NPaKTUYECKUX 3a4a4.

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUs

18
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YcTaHOBKa Ha aKTUBHOE
y4yacTue B pelleHum
NPaKTUYECKUX 3a4a4.
Ucnonb3oBaHue
BOCMUTaTENbHbIX
BO3MOXKHOCTEM cogepiKaHuma
yyebHoro npegmeTa yepes
OEeMOHCTpaLuio obyyarowmmes
NPMMEpPOB OTBETCTBEHHOTO,
rPa*K4aHCKOro NoBeaeHus,
NposiBAEHNA YenoBeKontobua n




nobpocepaeyHocTu, yepes
noabop COOTBETCTBYHOLLMX
TEKCTOB /151 YTeHMA, 33434 Ans
pelweHus, npobaemHbIxX
cuUTYyaumn ana obeyKaeHus B
Knacce.

dopmnpoBaHMe y yvaLmxca
CNoCcobHOCTU K OpraHmM3aumum
cBoel yyebHoM aeaTelbHOCTH
nocpeacTBOM OCBOEHMA
JNINYHOCTHbIX, MO3HaBaTe/bHbIX,
PerynaTuBHbIX U
KOMMYHUKaTUBHbIX
YHUBEpPCANbHbIX y4ebHbIX
AencTesmn; popmmposaHme
KY/IbTYPbl BbIMUCNEHWIA.
MpuBneyeHne BHUMaHUA
LUKOJIbHUKOB K LLEHHOCTHOMY
aCMeKTYy U3y4yaemblx Ha ypoKax
TEPMWHOB, OpraHn3aLma nx
paboTbl C No/ly4aemoit Ha
YPOKe coLManbHO 3HaYUMOM
MHpopmaume.

TpuroHomeTpuuecKue BbIPaKEHUS
U ypaBHEHUSA

22
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YCTaHOBKA Ha aKTUBHOE
yyacTue B pellueHnn
NpaKTUYecKnx 3agad.
UHUUumMpoBaHue
BbICKa3bIBaHUA yYalmmumncs
CBOEro MHeHus Nno NoBoAay
HOBOW TeMbI, BbIPabOTKK
CBOEro K Hel OTHOLLEeHUS.
MpuBneyeHne BHUMaHMUA
LUKOJIbHUKOB K LLEHHOCTHOMY
aCMeKTy U3yyaembix Ha ypoKax
TEPMWHOB, OpraHn3aLma nx




paboTbl ¢ Nony4aemomn Ha
YPOKe coumanbHO 3HaUMMOM
nHbopmauuen.

MNobyxaeHne obyyatowmxca
cobntoaaTb Ha ypoKe HOPMbI
noBeAeHun, Nnpasunia obLeHns
CO CBEPCTHMKaMM U
negaroramu,
COOTBETCTBYIOLLME YKNAAY
LUKObI.

Ncnonb3oBaHue
BOCMMTATENbHbIX
BO3MOHOCTEN COAEpPIKaHUS
y4ebHoro npeameTa yepes
AEMOHCTPALMIO AeTAM
NPUMEepPOB OTBETCTBEHHOTO,
rpaxgaHCKOro noBeaeHus,
NpoABAEHNA YENOBEKONOOUSA U
fobpocepaeyHocTH, yepes
noab0p COOTBETCTBYHOLLMX
TEKCTOB AJ/1A UTEeHMA, 3a4a4 A1
peleHuns, NpobaemMHbIX
CUTyaunin gns obeyRaeHua B
Knacce.

TlocnenoBaTenbLHOCTH U
MPOrpeccuun

10
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YCTaHOBKa Ha aKTUBHOE
y4yacTue B peLlleHum
NPaKTUYEeCKUX 3a4a4.
Mcnonb3oBaHune
BOCNMUTaTENbHbIX
BO3MOXKHOCTEM cogepKaHuma
yyebHoro npegmeTa yepes
OEMOHCTPAUMIO AeTAM
NPMMEpPOB OTBETCTBEHHOTO,
rpa*k4aHCKoro noseaeHus,
NposBAEHNA YenoBeKontobua n




nobpocepaeyHocTu, yepes
noabop COOTBETCTBYHOLLMX
TEKCTOB ANf YTeHUA, 3a4a4 ANns
pelweHus, npobaemHbIxX
cuUTYyaumn ana obeyKaeHus B
Knacce.

HenpepbiBHbIe QyHKITNH.
[IpousBognas
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YCTaHOBKA Ha aKTUBHOE
y4yacTue B pelleHumn
NPaKTUYECKMX 3a4aM.
Mcnonb3oBaHue
BOCMNMTATENbHbIX
BO3MOXHOCTEM cogepKaHuma
y4yebHoro npeameTa yepes
OEMOHCTPALMIO AeTAM
NPMMEpPOB OTBETCTBEHHOTO,
rPa*k4aHCKOro noBeaeHus,
NposiBAEHUA YenoBeKontobua n
nobpocepaeyHocTn, yepes
noabop COOTBETCTBYHOLLMNX
TEKCTOB A/151 YTeHMA, 33434 Ans
peleHns, NPobaeMHbIX
CUTyaumin gns obeyKaeHua B
Knacce.

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHUH
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YCcTaHOBKa Ha aKTUBHOE
yyacTue B peLleHum
NpaKTUYecKnx 3agad.
dopmmpoBaHmMe y yyalmxcs
CNOCOBHOCTM K OpraHusaumm
cBoel y4yebHoOM AeaTeNnbHOCTH
nocpesCcTBOM OCBOEHMUS
JINYHOCTHBIX, MO3HABATE/bHbIX,
PerynaTuBHbIX U
KOMMYHWKATUBHbIX
YHMBEPCA/bHbIX y4ebHbIX




OencTenii; bopmmpoBaHue
KY/IbTYPbl BbIYMCIEHWUN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3nenos U TeM
IIPOrpamMMBl

KommuectBo gyacos

Bcero

KontpossHsie
paboThI

IIpakTuueckue
paboTsl

DIJIEKTPOHHBIE
(unpoBrie)
o0Opa3oBaTeNbHbIC

pecypcsl

LeAatenbHocTb yumTens ¢
Yy4YeToM NPorpammbl
BOCMMTaHMA LKObI

Uccnenoanne GpyHKIMiA ¢
TIOMOIIIBIO TTPOM3BOTHON

22
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YcTtaHoBneHWe
00BEepUTEbHbIX
OTHOLLEHUIA MeXKay
neaarormyeckum
paboTHMKOM U
obyuvatowmmmcs,
CNocobCTBYHOLLMX
NO3UTUBHOMY BOCMPUATUIO
obyuatowmmmcs
TpeboBaHUI U Npocbb
neaarorMyeckoro
paboTHMKa.

MobyxaeHue
obyuatowmxca cobnogato
Ha ypoKe HOpMbI
nosegeHus, npasuna
06LLeHMA co cBEPCTHUKaMM
W negaroramu,
COOTBETCTBYHOLLME YKNALY
LIKOJIbI.

MpvBneyeHe BHUMAHUA
LUKO/IbHUKOB K
LLEHHOCTHOMY acneKTy
M3y4Yaemblx Ha ypoKax




TEPMMUHOB, OPraHn3aLmaA Ux
paboTbl C Noly4aemoit Ha
YPOKe counanbHo
3HauMmom nHopmaumei.
YcTaHOBKa Ha aKTUBHOE
y4yactue B peleHunmn
NPaKTUYECKUX 33434.
UHUuumnpoBsaHue
BbICKA3bIBaHMA y4aLLMMUCA
CBOEro MHeHWs Nno NoBoAay
HOBOM TEeMbI, BbIPabOTKM
CBOErO0 K HEelN OTHOLWEHWA.
Mcnonb3oBaHue
BOCMMUTATENbHbIX
BO3MOXXHOCTEMN
copepraHus yyebHoro
npeameTa yepes
AEMOHCTPALMIO AeTAM
npumepos
OTBETCTBEHHOTO,
rpaxgaHCKoro noseaeHus,
npoasaeHnn
yesloBeKONOOMUA U
nobpocepneyHocTn, Yyepes
nonbop COOTBETCTBYHOLLMX
TEKCTOB AJ/18 YTeHuA, 3a4au
ONA peleHus,
NpPobAeMHbIX CUTYaUMi
ana obecyxaeHua B Knacce.

[TepBooOpazHas u uHTErpa
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YcTaHOBKa Ha aKTUBHOE
y4yacTue B peLlleHumn
NPaKTUYECKNX 3aau.
Mcnonb3oBaHune
BOCNUTaTENbHbIX
BO3MOMKHOCTEM




copepKaHua yuebHoro
npeameTa yepes
OEMOHCTPaLLMIO
obyuvatowmmcea npumepos
OTBETCTBEHHOTIO,
rpa*k4aHCKOro NoBeaeHus,
nponsaeHnn
YyenoBeKoNOOMUA U
nobpocepaeyHocTn, Yyepes
noabop COOTBETCTBYHOLLMX
TEKCTOB A/18 YTeHuA, 3a4au
ONA peleHus,
NpobeMHbIX CUTYaL i
Ana obecyRaeHna B Knacce.
dopmupoBaHue y
yyaLmxca cnocobHOCTH K
opraHm3sauumn ceoei
y4ebHOM AeaTenbHOCTH
nocpeacTBOM OCBOEHMSA
JINYHOCTHbIX,
NO3HaBaTe/NbHbIX,
PErynsTUBHbLIX U
KOMMYHMKaTUBHbIX
YHUBEPCANbHbIX y4ebHbIX
OencTenin; popmmnposaHue
KYNbTYpPbl BbIMUCNEHWIA.

['paduku TPUrOHOMETPUUECKUX
¢ynkuuii. Tpuronomerpuueckue
HEPABEHCTBA
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MNpuBnevyeHne BHUMaHUA
LUKONIbHMKOB K
LEHHOCTHOMY acrneKTy
M3y4aemMblX Ha YPOKax
TEPMUHOB, OPraHU3aLma nx
paboTbl C Noly4aemoit Ha
YPOKe coLmanbHO
3HauYMMol nHpopmaumen.




YCTaHOBKa Ha akTMBHOE
y4yactue B peleHumn
NPaKTUYECKUX 334a4.
UHUuumnpoBsaHue
BbICKA3bIBaHMA y4YaLLMMUCA
CBOEro MHEHMs No NoBoAy
HOBOW TeMbI, BbIPabOTKK
CBOErO K HEeN OTHOLWEHKA.

WppanuoHanpHble, IOKa3aTENIbHbBIE U
norapuMuyecKre HepaBeHCTBA

24
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YCTaHOBKa Ha aKTUBHOE
y4yacTue B pelueHumn
NpaKTUYECKNX 3aau.
MNobyxaeHne
obyyatowmxcs cobnoagatb
Ha YPOKe HOPMbI
noBegeHUA, Npasuna
06LWeHns co CBEPCTHMKaMMU
W neparoramu,
COOTBETCTBYIOLWMNE YKNAAY
LWKOAbI.

Mcnonb3oBaHue
BOCNMUTaTENbHbIX
BO3MOMKHOCTEM
cofieprkaHus yuyebHoro
npegmeTa yepes
OEMOHCTPALUIO AeTAM
npumepos
OTBETCTBEHHOrO,
rpa*k4aHCKOro noBeaeHus,
npossneHnn
yenosekontobmsa n
nobpocepaeyHocTn, yepes
noabop COOTBETCTBYHOLLMX
TEKCTOB ANA YTeHUA, 3a4a4
ONA pelenuns,




NpPobAEMHbIX CUTYaLLU
Ansa obeyKaeHus B Knacce.

KommnekcHble uncia
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dopmupoBaHue y
yyalmxca cnocobHoCcTH K
OopraHusauum ceoem
y4yebHol aeAaTenbHOCTH
nocpeacTBOM OCBOEHMA
JINYHOCTHbIX,
No3HaBaTe/NbHbIX,
PerynaTMBHbIX U
KOMMYHUKaTUBHbIX
YHMBEPCA/IbHbIX y4eOHbIX
aencresnn; popmmposaHme
KY/IbTYPbl BbIYUCAEHWNIA.
MpuBneyeHne BHUMaHUA
LUKO/IbHUKOB K
LeHHOCTHOMY acnekKTy
M3y4yaemblx Ha ypoKax
TEPMWHOB, OpPraHn3aLma nx
paboTbl C No/ly4aemoit Ha
YPOKe coumanbHo
3HauYMMoM MHPopmaumen.
YcTaHOBKa Ha aKTUBHOEe
y4yactue B peleHumn
NPaKTUYECKUX 334au.
UHUUumMpoBaHue
BbICKA3bIBaHMA y4YaLLMMUCA
CBOEro MHeHWs Nno NoeoAay
HOBOW TeMbI, BbIPabOTKK
CBOEro K Hel OTHOLWEeHWA.

HatypanbeHble u 11e51b1e ynciia
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MpvBneyeHe BHUMAHUA
LUKOJ/IbHUKOB K
LLEHHOCTHOMY acneKTy
M3y4Yaemblx Ha ypoKax
TEPMUHOB, OPraHM3aLms Ux




paboTbl ¢ Nony4Yaemomn Ha
YPOKe counanbHo
3HauYMmom nHdopmaumei.
YCTaHOBKA Ha aKTUBHOE
y4yacTue B pelueHumn
NpaKkTUYEeCKNX 3aaau.
UHUuumnpoBsaHue
BbICKa3blBaHMA yyallMmmCA
CBOEro MHeHu1A no nosoay
HOBOM TEeMbI, BbIPabOTKM
CBOErO0 K HEelN OTHOLWEHWA.
MNobyxaeHne
obyuatowmxca cobnoaatb
Ha YpOKe HOpMbl
nosefeHusn, npasuaa
06LWeHns co CBEPCTHMKaMMU
W neparoramu,
COOTBETCTBYIOWME YKNaay
LUKOAbI.

Mcnonb3oBaHue
BOCMMTATE/IbHbIX
BO3MOXHOCTeMN
coaepKaHua yuebHoro
npegmeTa yepes
OEMOHCTPALMIO AeTAM
npumepos
OTBETCTBEHHOrO,
rpa*k4aHCKOro noBeaeHus,
nposBAeHUs
yesioBeKoNO6UA U
nobpocepaeyHocTn, yepes
noabop COOTBETCTBYHOLLMNX
TEKCTOB A/15 YTeHun, 3aaau
ONs peleHus,




NpPobAEMHbIX CUTYaLLU
Ansa obeyKaeHus B Knacce.

Cucremsbl palunOHAJIbHbIX,

UPPALMOHATIBHBIX MMOKA3aTEIbHBIX U
jgorapu(pMUUECKUX ypaBHEHHM

12
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YcTaHOBKa Ha aKTUBHOE
y4yacTue B pelleHumn
NPaKTU4YeCKnX 3agad.
Mcnonb3oBaHue
BOCNUTATE/IbHbIX
BO3MOKHOCTEMN
coaepKaHua yuebHoro
npeameTa yepes
AEeMOHCTPaUMIO AETAM
npMmepos
OTBETCTBEHHOrO,
rpa*K4aHCKoOro noBeaeHus,
nposAsneHnn
yenoseKkonobmsa n
nobpocepaeyHocTn, yepes
noabop COOTBETCTBYHOLLMNX
TEKCTOB ANA YTeHUA, 3a4a4
ONA pelenuns,
NPob6AEMHbIX CUTYaLUA
Ons obeyXaeHMA B Knacce.

3agauu ¢ mapaMeTpaMu
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YcTaHOBKa Ha aKTUBHOE
y4yacTue B pelleHumn
NpaKTUYECKNX 3aau.
Ucnonb3oBaHue
BOCNUTATE/IbHbIX
BO3MOKHOCTEMN
cofeprkaHua yyebHoro
npeameTa vyepes
OEMOHCTPAUMIO AeTAM
npMmepos
OTBETCTBEHHOrO,
rPa*K4aHCKOro NoBeaeHus,
nposseHnn




yenioBeKkontobus u
nobpocepaeyHocTn, yepes
noabop COOTBETCTBYHOLLMX
TEKCTOB A/151 YTeHMA, 3a4a4
ANA pelenuns,
nNpob6eMHbIX CUTyauui
ana obcyxaeHuns B Knacce.

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3anys 3HaHUI
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YcTaHOBKa Ha aKTUBHOE
y4yactue B peleHunmn
NPaKTUYECKUX 33434.
Ucnonb3oBaHue
BOCMMTATENbHbIX
BO3MOXHOCTEMN
coaepyKaHua yyebHoro
npeameTa yepes
AEMOHCTPALMIO AeTAM
npumepos
OTBETCTBEHHOTO,
rpaxgaHCKoro noseaeHus,
npoasaeHnn
YyenosekonoOUA U
fobpocepaeyHocTH, yepes
noAb0p COOTBETCTBYHOLLMX
TEKCTOB AJ/18 YTeHuA, 3a4au
ONA peleHus,
NpPobAEMHbIX CUTYaLUMiA
Ans obcyKaeHnaA B Knacce.
dopmupoBaHue y
yyaLmxca cnocobHOCTU K
opraHu3auumn ceoei
y4yebHol geatenbHOCTU
nocpeacTBOM OCBOEHMSA
JIMYHOCTHbIX,
No3HaBaTe/NbHbIX,
PErynsTUBHbIX U




KOMMYHMKaTUBHbIX
YHMBEPCANbHbIX y4eOHbIX
OencTenin; popmmnposaHue
KY/IbTYPbl BbIMMCAEHWIA.

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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