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1. HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa u Hayajla MaTEMaTHUECKOTO aHAJIN3a» ABIISETCS OJHUM
U3 HanOoJjee 3HaYMMbIX B IPOrpaMMe CPEIHEro O0IIero 00pa3oBaHus, MOCKOJBKY,
C OJITHOM CTOPOHBI, OH 00eCIeYNBAET MHCTPYMEHTAIBbHYIO 0a3y AJis U3yUEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKkTHOE MBIIIJICHHE O0YYarOIIMUXCSl HA YPOBHE, HEOOXOAUMOM JUIsl OCBOCHMSI
uH(GOPMATUKHU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX AUCLUUIUIMH. B
paMKax IaHHOro y4eOHOro Kypca oOydaroluecss OBJIAJEBAIOT YHHBEPCAIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KOTopas (QOpMyJIupyeT CBOU JOCTH)KEHUS B
MaTeMaTU4ecKoil opme.

VY4eOHbIil Kypc anreOpbl 1 Hayall MaTEMaTUYECKOTO aHaJIu3a 3aKJIabIBa€T OCHOBY
JUIsL YCTIEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKHU, XMUMHUH, OUOJIOTMH, TOHWMAaHUS
OCHOBHBIX TEHJCHIIMIA pa3BUTUSI SKOHOMUKH M OOIIECTBEHHOM KU3HHU, MO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCMOJB30BATh MX JUIS JAJbHEUIIEro 0Opa30oBaHUS U B MOBCEIHEBHOU
XKU3HU. B TO ke BpeMs oOBlajeHHE aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMHU
KOHCTPYKUMSIMU anreOpbl M MAaTeMaTUYeCKOro aHaju3a pa3BUBAaET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, JJOKAa3bIBaTh YTBEPKICHUS
C MOMOUIbI0 MHAYKIIMU U PacCykAaTh JIE€AYKTHUBHO, UCIIOJIb30BATh 00OOIIEHUE U
KOHKpETU3aIMIo, a0CTparupoBaHWE M aHAJOrvi, (OPMHUPYET KpEaTHUBHOE U
KPUTUYECKOE MBIIIJICHUE.

B xoxe wm3ydenumst yueOHOro kypca «AnreOpa M Hadajga MaTEeMaTHYECKOIO
aHalln3a» 00y4Yarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEATbHBIX CUTyaluH,
UHTEpHpPETallUd  TOJYyYCHHBIX  pEUICHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblli Kypc o007aJaeT 3HAYUTENbHBIM BOCHUTATENbHBIM IMOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe Meronuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOIro aHaln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

B crpykType yueOHOro kypca «Anredpa v Hadajga MaTeMAaTUYECKOTO aHAJIN3a»
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-MeTOoAnYecKkue JuHuM: «Yucna u
BbIUKCIEHUS», «DyHKIMU U rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
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MaTeMaTHYeCKOro aHanm3a», «MHoxecTBa ©  Joruka». Bce ocHoBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOydJeHus Ha YPOBHE CpEIHETO O0IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3zieiaMu. J[aHHbIN yaeOHBIiH
KypC SBIISICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX MUCIMIUINH, TAKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
NOJIyYEHHBIE MpPU H3YYEHHHM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayu, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxatenpHO-MeTOUYECKass TUHUS «Hucna ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHAIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUue 3aJaud W OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANbHBIX YKCeN, apu(pMETHUYECKHE ONEpaluy, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

JIluaust «YpaBHEHHUs] U HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpamMMbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrate oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHUS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
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TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKXke 3ajad,
colepKammx mapaMeTphl. lloydeHHbIE YMEHUS IMHPOKO HCIOIB3YIOTCS TIPH
UCCJeNOBAHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPHUKIIATHBIX
3a/lay ¥ 337]a4 Ha HAXOXKJCHUE HauOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi comepkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKMX BBIPAKCHHM, a TAaKXKE BBIPAKCHUM,
collepKaluX CTernmeHn W Jiorapudmel. brarogaps u3ydeHuio anreOpamdecKoro
MaTepHaia IpPOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3hPpeKTuBHbIC
WHCTPYMEHTBI Il PEHICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HaTJISTHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.
CopepkarenpbHO-MeTOAMYECKass  JUHUA «DYyHKIMM W TpaduKm»  TECHO
MeperieTaeTes ¢ JAPYTMMH JIMHUSAMH y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YyUCHUsI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJISl pelieHus 3a7a4 U3 APYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK W C PEIICHHWEM YpaBHCHHMH M HepaBeHCTB. [Ipum 3TOM OoJbllioe BHUMaHUWE
yaensercs (GOPMUPOBAHWIO YMEHHUS BBIpaXaTh (HOPMyJaMU 3aBHCHMOCTH MEXKIY
pa3sTUYHBIMA BEJIMYMHAMH, HCCIICIOBATh TIOJyYCHHBIE (QYHKIIUH, CTPOUTH WX
rpaduku. Matepuai 3Toil copepkaTeaIbHON JIMHUYM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY BEIMUMHAMHU B PA3TUIHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3aIUH, UCTIOJIb30BAHIIO aHATIOTHH.

ConepxarenpHast JnHHAS «Hadama mMaTeMaTHYECKOTO aHaln3a» IT03BOJISICT
CYIIIECTBEHHO PACHIUPHUTHh KPYT KaK MaTeMaTHYECKHX, TaK W MPHUKJIATHBIX 3a/ad,
JOCTYITHBIX OOYYaromuMcsl, TaKk KaK y HHX TOSBISICTCS BO3MOYKHOCTH CTPOWTH
rpaduKky  CIOXKHBIX (YHKIMMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH MUIOMAAn (Puryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TipoiieccoB. JlaHHas coaepikarenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTeMAaTHYECKUX MOJeNiel pealbHBIX CUTYyalluH,
MTO3BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COITUATBHO-
HPKOHOMHUYECKHUX, 3a/Jayax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYE€CKOTO aHan3a
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CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-TOTHIECKOTO M KPEaTUBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UucKyccTBe. OOydaronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

ConepxarenbHO-MeToAuYeCcKas JIMHUS «MHOXECTBa U JIOTUKa» BKJIIOYAET B
ce0sl DBJIEMEHTBHl TEOPUM MHOXKECTB M MAaTEMAaTHYEeCKOM JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEMATHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCLMIUIMHBL W WX NOPWIOKEHHS B eauHoe uenoe. [loatoMy BaxkHO nJaTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MAaT€MAaTHUKHU U HCIOJIb30BATh €ro ISl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MAaTE€MaTUKHM KaK HAayKH CJeAyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYECKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUYECKOTO MBIIIJICHUS.

B yueOGHOM kypce «Anrebpa ¥ Hadala MaTeMAaTHYECKOrO0 aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIHPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJENEH peabHBIX
CUTYyalluii, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredopbl U
MaTeMaTUYECKOr0 aHajau3a, WUHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KaXK/bIi U3 pa3AesioB MIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HMCIIONB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pPEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaronIuecss  pa3BHBAIOT
HaOJIOAATeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JearenbHOCTh TO  (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3aaa4
OpraHu3yeTcs B Mpoliecce U3yUeHUs BceX TeM yueOHOTo Kypca « AnreOpa u Havasna
MaTeMaTUYECKOT0 aHAIN3ay.

Ha usyuyenue ydeOHOTO Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHATU3a»
orBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henenmo), B 11 kmacce — 136
yacoB (4 Jaca B HEZEINIO).

Pabouas mporpamma o kypcy anreopsl B 10 — 11 kitaccax opreHTHpOBaHa Ha
UCIOJIb30BAaHUE YUEOHO-METOJUYECKOTO KOMILJIEKTA:
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VY4eOHuk 1151 0611e00pa30BaTENbHBIX YUPEKIeHUI: 0a30BbIN U yIiyOIeHHBIN
ypoBHU. AnumoB III.A. «Anredpa u Hauana MmaTeMaTrudeckoro ananusa. 10-11
kiacce». M., «IIpocsemenue», 2020.

2. COAEP KAHUE YYEBHOI'O ITIPEIMETA
10 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie ymcna. OOBIKHOBEHHBIE U JECSATHYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
pelIeHUs TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUWU U PEANIbHOW KU3HH.

JleficTBUTENBHBIE 4YHMCIA. PalnuMoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omnepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JEUCTBUTEIILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herorona. Hcnonbs3oBanue
NOJXOJAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAIBHBIM II0OKAa3aTENeM U €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTUuHbIE U HATypaJlbHbIE
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METO/IbI PEHICHUS LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTaMHU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI peLIeHus
UPPALMOHATBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX
YPaBHEHHUM.

[Tpeobpa3zoBanue BbIpaX)EHH, CONEPIKALIUX JOrapru(MBbI.
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Jlorapudmmueckue ypaBHEHHUS. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKHUX BBIpaKCHUM. PellleHne TpPUroHOMETPUYECKUX YPaBHEHU .

Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHUE ONPENCIUTENs Il PEUICHUs CUCTEMBI
JUHENHBIX ypaBHEHUM. PemenHue NpUKIagHbIX 331a4 C IOMOIIBIO CHUCTEMBI
JIMHENHBIX YpaBHEHHH. VccienoBanne noCTpOEHHOM MOJENN C ITOMOIIBI MAaTPHUIL
Y OIIPENCIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEaNbHOM CHUTYallMH C ITOMOUIBIO
YpaBHEHUN M HEpABEHCTB. [IprMeHEHHE ypaBHEHUN M HEPABEHCTB K PEUICHUIO
MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTeil HAyKHU U peaibHON KU3HU.

@OyHkuuu U rpadpuku

OyHKus, crnocoObl 3amanus (QyHKIuU. B3auMHO 0OpaTHble (YHKIMH.
Komno3zummss @yukuuii. I'papuk  yHKImu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkumu. Hymu ynkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnpinee u HauMeHblee 3Ha4eHus1 QYHKINHM Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU Kak PyHKIUU 0OpaTHOU CTENEeHN
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
HcTopusi BOZHMKHOBEHHUS MaTEMaTHMUECKOIO aHaJIM3a Kak aHanu3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOILIEH M€OMETPUYECKON
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Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUuu JUIsl PELICHUs pealbHbIX —3aaady
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIMM W HMX cBOWCTBAa. TOUKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHHUs HEpaBeHCTB. l[IpuMeHeHHe CBOIICTB HENpPEpPBIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
(u3nyecKuil CMBICI IPOU3BOIHON. YpaBHEHNE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkmuil.  [IpousBogHass ~ cymMBI,
MPOU3BEJAEHUS, YACTHOT'O U KOMITO3ULIMH (PYHKITUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpanuy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u uenbie yucna. [IpumeHeHue npusHaKkoB ACIUMOCTH IIENbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYecKkas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.
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OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBbHBIX,
UPpaAlMOHATILHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUIECKIX YPAaBHEHUH.

YpaBHEHNUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMU.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM XKU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eoMmerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPAPHUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHH M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIy4dIEero pElIeHUs B
IIPUKIIAIHBIX 3aJadax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TiepBoOOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QPyHKIui. [IpaBuna HaxoxIeHus epBOOOpPa3HbIX.

WNHuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne MHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHbIX
YPaBHCHUM.

3. IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS YYEBHOI'O
NPEJIMETA «(I'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMAaTHIECKIX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh POCCUUCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3iIMyHbIX BUAOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (Gu3nuvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnr W Ppeanu3oBbBIBATH COOCTBEHHBIC IKHU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAHUE BIUSHUS
COI[MATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOMN
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKkTepa 3KOJIOTUYECKUX MPoOiieM, OpUEHTAIUS
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HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cephl 4eITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS Pa3BUTHUS IIUBUIIM3AIIMH, OBJIAJICHUE SI3IKOM MaTEMAaTHUKW U MaTeMaTHYeCKOM
KYJBTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOSKTHYIO
U UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBATh
OmpeieSICHUs] OHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKaiuy,
OCHOBaHMsI /17151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMyIupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U POTUBOPEYMH;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPIKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee OAXOAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMUPOBATH THIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIECIOBAHKE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00BbeKTa, SBJICHUS, TIPOIEcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;
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CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaK¥KE BbIIBUTATH
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH Je(UUUTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPEICTaBICHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMAIIMIO, MPEJCTABIATh €€ B pPa3IMUHBIX (QopMax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS

OO1enne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHHS B YCTHBIX
M THUCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUSI 110 XOJy peIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYYCHHBIN Pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOUN TEMBI,
npoOJieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEIIIeHUS, COIOCTAaBISATh CBOM CYXKJACHUS C CYXKICHUSIMU JPYTUX YYaCTHHUKOB
Jrajora, oOHapy)KMBaTh Pa3IMyue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIHUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (OopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT !

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
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crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pPeuieHHs
MaTeMaTUYECKOHN 3a4a4H;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThl mNpu peleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO 4YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPHUSM, CHOPMYITHUPOBAHHBIM Yy4aCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHUE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yucsia v BBIYMCJICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXECTBa
pPALOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCEI, MOLYJIb JECHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIICHUs MPHUKIAJHBIX 3aJad u3
PAa3IUYHBIX OTPACIIEH 3HAHUM U PEATIbHOU )KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJIHO OMNEpUpOBaTh TMOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASAIIYIO0 (hOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEIT JISl pEIIeHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypajibHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAILHBIM ITOKa3aTeIIeM;
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CcBOOOZIHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUpPOBATh MOHATUIMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH Pa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpeaenuTeNs 2 X 2 sl BBIYUCIEHUS €ro 3HAa4YCHHS,
OPUMEHATh ONPENEIUTENI JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpPUIl W OIPEAEIHTEIEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

CBOOOJHO OMEpUPOBATh MOHATHUSIMHU: HpPPALMOHAIIbHBIC, MOKa3aTeNbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECcKre (HOpMYJIbl JUisl MpeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BbIPAXKCHHUI;

CBOOOJIHO OMNEpUpPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOoAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMU;



ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadyd, HCCIENI0BAThH
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBaHus rpauKoB PyHKINM;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYEHUN PYHKUNHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanydeckre GyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYyMBI U
MUHUMYMbI (pyHKLIMH, HaumOOoJblllee M HauMEHblee 3HAaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENeHHOW (PYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (DYHKIMU OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GyHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPaPUKOB;

cBOOOZHO OMEpUpPOBATh MOHATHIMH: IOKa3aTelbHas M JorapudmMuyeckas
byHKIMHA, UX CBOMCTBA U TrpaduKH, MUCIOIL30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GyHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUx y4eOHBIX MPEIMETOB U pealbHOMN
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MmaTeMaTH4eCcKOro aHAIM3a:

cBOOOMHO OMNEpUPOBATh TOHATUSAMU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKas TPOTPECCHs, TMHSHHBIN U
HKCMOHEHLIUAJIBLHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh TMPOTPECCUU ISl PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OTIEPUPOBATh MOHATUAMU: MOCIEO0BATENILHOCTD, CIIOCOOBI 33 JTaHUS
NOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEIOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;
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cBOOOIHO ONEPUPOBATh MOHITHSIMU: HEMIPEPHIBHBIC (PYHKITMH, TOUKU Pa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

CcBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIMUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TIEpBasi W BTOpPas MPOU3BOJHBIE
byHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEIACHUS, YaCTHOIO U KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHM CMBICT MPOU3BOIHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aniapar JUisl ONMCaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIpPEAEIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHUE
NpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yucia 1 BbIYHCICHHSA:

cBOOO/IHO ONIEpUPOBATh MOHATUSMU: HATYPATIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HAaTypaJIbHBIX U LENBIX YHCEI, UCIIOIb30BATh MPU3HAKU JEIUMOCTH LIEJIBIX YUCET,
HOJ/l m HOK HaTypanbHBIX 4yucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpoBaTh MOHATHEM OCTaTKa [0 MOMAYJIO, 3alMChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
jJorapu(pMUUECKHe HEPAaBEHCTBA, HAXOAUTh UX PEUIEHUS C  IOMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYILIECTBISATH OTOOp KOpPHEW TMpH pEHIeHMH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;
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CBOOOJHO OMEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPHUPOBATh MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarsb palOHAIIBHEIE, UppalOHaJIbHBIE, IIOKa3aTeIIbHBIE,
jgorapu(pMUyUecKue U TPUTOHOMETPUYECKHE YpaBHEHUSI M  HEPABEHCTBA,
coZieprKallre MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBATh pEallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3aJadH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKu:

CTPOUTHh TpaduKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajImu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIEOBaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTpE3KE;

UCIIOIB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlero peleHus B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAJIbHO-OKOHOMUUYECKHUX, 3a7a4ax, JJisl ONPEACICHUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aJaHHOro GopMysioi uin rpadukoM;

CBOOOJHO  ONEpHUpPOBATH MOHATHSMHU: [EpPBOOOpa3Hasi, ONpeneIEHHBIHI
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOIIAAH IUIOCKUX GUTYP U 0OBEMBI TEJ C TOMOUIBIO HHTETpaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha NPUMEPE
cocraBieHus 1 pepeHnaIbHbIX YPaBHEHUM;



ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

peimaTrb NPUKIAJHBIC 3ada4dHd, B TOM YHCIIC COLNUAIIBHO-OKOHOMHYCCKOIO U
(I)I/IBI/I‘ICCKOFO XapakrTepa, CpeaACTBaMu MaTCMAaTHYCCKOTI'O aHaJIN3a.
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4. TEMATNYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA

collection.edu.ru)

VYuu.py (uchi.ru

JIpOOb, IPOLICHTHI;
UPPALMOHATIBHOE U
JNENCTBUTEIIBHOE YHUCIIO; MOYJIb
JIEWCTBUTEIILHOTO YUCIIA;
HCMOJI30BATh 3TH MOHATHUS MPU
IIPOBEJICHUH PACCYKICHUHN U
JI0KA3aTeNIbCTB, TPUMEHSTh
JpOoOH U TIPOLIEHTHI IS PEeIICHUS
MPUKIATHBIX 33724 U3
Pa3IMYHBIX OTpaciell 3HAaHUU U
peanbHOM )xu3HU. MIcnoyib30BaTh
MpUOIMKEHHBIE BBIYHCIICHUS,
MpaBuiia OKPYTJIEHUSI, MIPUKUJIKY
U OLIEHKY pe3yJibTaTa
BbIUMCIeHUH. [IpuMensaTh
pa3IMYHBbIE METO/IBI PELICHUS

10 KUIIACC
KosmuectBo
aKkajaeMmuiec [esiTe IbHOCTH
Ne Tema/pasen KHX YaCOB, 30P u IIOP Buabl yueOHoI 1eTeJIbHOCTH YUHTEISI ¢ Y4eTOM
n/n OTBOJAMMBIX o0yuaroumuxcst padoueii mporpamMMbIl
HA OCBOEHUE BOCIIMTAHUS
TeMBbI
1. | MuoxecTBO 24 DnekTpoHHas hopma Hcnonb30BaTh TEOPETUKO- YcraHnoBneHue
JIEHCTBUTEIIbHBIX YHCET. y4yeOHuKa, resh.edu.ru, MHO>KECTBEHHBIH anmnapar Jjis JIOBEPUTEIBHBIX
MHoOro4ieHsl. . OITMCAHHUS X0/a PELIEHUS OTHOUIEHUH C
PaunoHaneHble ypaBHEHHS Online Test Pad MaTeMaTUYECKUX 33/1a4, a TAaKXKe | 00y4JarouMucs,
1 HepaBeHCTBA. CHCTEMBI EnuHas KoyuIeKIus peanbHBIX MPOIECCOB U SBJICHUH. | CIIOCOOCTBYIOIINX
JIMHENUHBIX YpaBHEHUN U POBBIX OnepupoBarh NOHATUIMMU: MO3UTUBHOMY
00pazoBaTeNbHBIX pauroOHAIIBLHOE YUCIIO, BOCITPUATHIO
pecypcos (school- OecKkOoHeYHas MepruoInYecKas oOy4armumMucs

TpeOoBaHUil U TPOCHO
YUUTENs, IPUBIICUECHUIO
UX BHUMaHHSA K
o0cykaeMoi Ha ypoKe
uH(popMaluuy,
aKTUBU3AIUH UX
IT03HABATEIbHOU
NesITebHOCTH;

IIPUBJICYECHHE
BHUMaHUs
oOyJaromuxcs K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3alus
UX pabOTHI C
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palMoOHAIBHBIX U APOOHO-
paLMOHAIBHBIX YPABHEHU; a
TaK)Ke€ METOJ| UHTEPBAJIOB [T
pEIIECHNs HEPABEHCTB.
OnepupoBarh NOHITUSIMHU
MHOTOYJIEH OT OJHOU
IIEPEMEHHOM, €T0 KOPHU;
IIPUMEHATH JEJIEHUE MHOIOWICHA
Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u treopemy Buera
JUIsl peleHus 3a1a4

@YHKIMU U TPadUKHU.
Crenennast GyHKIUSA C
LeJIBIM [TOKa3aTeseM

12

DnekTpoHHas hopma
yueOHuKa, resh.edu.ru,

Online Test Pad

Enunas xoyutekuus
u(poBHIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

VYuu.py (uchi.ru

OnepupoBarh MOHATHSIMHU:
(byHKIUS, CIIOCOOBI 33/ TaHUS
(yHKIIUY; B3aUMHO OOpaTHBIE
(YHKITUU, KOMITO3HIIUS
¢byHKuH, rpaguk GyHKIUY,
00J1acTh ompeeseHus u
MHO>KECTBO 3HaUCHUH (YHKINH,
HYJU QYHKITUH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA; JIMHEHHAS,
KBaJ[paTU4HAas, IPOOHO-TTMHEWHAS
U CTeTeHHas (YHKIUH.
BEIMONHATE d71eMeHTapHbIe
npeoOpa3oBaHus rpaduKkoB
dbyHK1MiA. 3HATh U YMETh
JOKa3bIBaTh YETHOCTD WJIH
HEYETHOCTH (PYHKIIUH,
MePUOJUIHOCTDh (PYHKIIHUH,
HaXOJUTh MPOMEKYTKH
MOHOTOHHOCTHU ()yHKIIHH,
MaKCHMYMBbI 1 MUHUMYMBI
¢yHKIMH, HanboIbIIee U
HauMeHbIIIee 3HaUeHUe
(YHKIMU Ha TPOMEXKYTKE.

MOJIy4aeMOi Ha YpOKe
COLIMATILHO 3HAUYUMOIL
uHpOopMaLuei;

UCTIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOXHOCTEN
coJiepKaHusl y4eOHOTO
nmpeaMeTa yepe3
JIEMOHCTPAIIHIO
oOyyJaromumces
PUMEPOB
OTBE€TCTBCHHOI'O,
IPaXXKIaHCKOTO
TIOBEACHHUS,
NIPOSIBJICHUS
YEJIOBEKOJIIOOUS U
T00pOCepIeYHOCTH,
yepes 1noadop
COOTBETCTBYIOIIUX
TEKCTOB IJI1 YTCHUS.
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DopMynIMpoOBaTh U
WUTIOCTPUPOBATH TpapuuecKku
CBOMCTBA JIUHCHHOM,
KBaJIpaTUYHOM, APOOHO-
JIMHEWMHON U CTENEHHOU
GdbyHkumii. BeipaxaThb
(hopMyIiaMu 3aBHCUMOCTH MEXKITY

BeIUYMHAMH. 3HATh OIIpCACIICHUC

Y CBOMCTBA CTEIICHH C IEJIbIM
MIOKa3aTeJIeM; TIOAX OIS0
(dhopMy 3amucH JIEHCTBUTEIIBHBIX
YHCEJT IS PELICHUS
NPaKTUYCCKUX 3a/1a9 U
IPE/ICTABICHNUS TAHHBIX

Apudmerndeckuii KOpeHb
N-0i CTETIECHMU.
HppauroHanbHble
ypaBHEHUS

15

DnekTpoHHas hopma
y4yeOHuKa, resh.edu.ru,

Online Test Pad

Ennnas xoiuiexknusa
UG POBBIX
00pazoBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

®opmMyJIMpOBaTh, 3AMUCHIBATH B
CUMBOJINYECKOU popme u
HCIIOJIb30BaTh CBOKWCTBA KOPHS
N-oii cTereHu AJIs
npeoOpa3oBaHus BIPAKEHUM.
Haxoauts pemenus
WPPAUOHAIBHBIX YPABHEHHH C
IIOMOUIBIO PABHOCUJIBHBIX
MIEPEXO0I0B WM OCYIIECTBIISAS
npoBepKy KopHel. CTpoUTh
rpaduk GyHKIMHU KOPHS

N-oif cTeneHu Kak oOpaTHOM AJist
(YHKIIUU CTETIEHU C
HaTypaJbHBIM MTOKa3aTelieM

YcranopneHne
JIOBEPUTEIIBHBIX
OTHOIICHUH C
oOyuaronumucs,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPHUSTHIO
oOy4aromumMucs
TpeOoBaHUil U TPOCHO
YUUTENs], IPUBJICUECHUIO
UX BHAMaHHS K
o0cykaaeMol Ha ypoKe
uH(popMaluuy,
aKTUBU3ALMH UX
MMO3HaBaTCIILHOM
JIeATEIIbHOCTH;

IIPUBJICYECHHE
BHUMaHUs
oOyJaromumxcs K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SBJIICHUM, OpraHu3alus
uX paboThI €
MOJIy4aeMoOi Ha ypOKe
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COILIMAIbHO 3HAYNMOM
uHpopmanuei;

UCIIOJIb30BaHUE
BOCTIMTATEIIHLHBIX
BO3MOKHOCTEMN
coJiepKaHusl yueOHOIo
npeaMera yepes
JIEMOHCTPAIIHIO
oOy4aromumcs
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
TIOBEJICHHS,
IIPOSIBIICHUS
YEJIOBEKOIIO0US 1
T00pOCEPIEIHOCTH,
yepes noadop
COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTEHUSL.

4. | [loka3aTenbHast QyHKIIHSL.
[Toka3zarenbHbIE ypaBHEHUS

10

OnekTpoHHas Gopma
ydeOHuka, resh.edu.ru,

Online Test Pad

Ennnas xoiuiexknusa
U POBBIX
00pazoBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

DopMynMpOBATH ONIPEACIICHHE
CTENEHU C PALIMOHATIbHBIM
nokasareiieM. BEImoITHSITE
peoOpazoBaHus YHCIOBBIX
BBIPAYKEHH, COIEPKAINX
CTENEHU C PALIMOHATIbHBIM
nokasareieM. Mcnons30BaTh
1 (pOoBBIE PeCypPCHI IS
MOCTPOEHHUs rpaduka
MOoKa3areabHOU (QYHKITUH U
HU3y4EHUS €€ CBOMCTB.
Haxoauts pemenus
MOKa3aTeJIbHbIX YPaBHCHUHN

VYcraHoBneHue
JIOBEPUTEIBHBIX
OTHONIEHUH C
oOyuaronumucs,
CIOCOOCTBYIOLINX
HO3UTUBHOMY
BOCIIPHSITHIO
o0yJarmuMucs
TpeOoBaHUil U TPOCHO
YUUTEIsI, TPUBJICUECHUIO
UX BHUMaHHS K
o0CyXk/1aeMOii Ha ypoKe
nHpopmanuu,
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5. | Jlorapupmuueckas 18 DnekTpoHHas hopma JlaBaTh onpenencHue Jorapudma
dyHKLIH. yueOHuKa, resh.edu.ru, YHCIIa; IeCATUYHOIO U
Jlorapudmudeckue Online Test Pad HaTYpaJIbHOTO noravpmbMa.
ypaBHCHEA Hcnonb3oBatk cBOiiCTBa

Enunas xomnekuus J0rapuQMoB A

M (POBBIX npeobpazoBaHus

00pa3oBaTeNbHBIX norapu(pMHUECKUX BBIPAKECHUH.

pecypcoB (school- Crpouts rpagpux

collection.edu.ru) JorapupmMuuecKor QyHKIIMH KaK

. 00paTHOH K MOKa3aTeIbHON 1

Yau.py (uchi.ru UCITIOJIB30BaTh CBOMCTBA
norapuMuueckoil GyHKIUH IS
pewenus 3anad. Haxoaute
pelieHus JorapupMuIecKux
YpaBHEHUH € MOMOIIBIO
PaBHOCUJIBHBIX TIEPEX0JI0B UITU
OCYIIECTBIISISl TPOBEPKY KOPHEH

6. | TpuroHomerpudeckue 22 OnexkTpoHHas popma JlaBaTh onpenieneHusl CHHYca,

BBIPAYKEHUS U yPABHEHHUS yuebHuKa, resh.edu.ru, KOCHHYCa, TAHTCHCA U

Online Test Pad KOTAHT'€HCA YHCIIOBOTO
apryMeHTa; a Tak)Ke apKCUHYyca,

Enunast komnexmus apKKOCHHYCa U apKTaHI'€HCa

U (GPOBBIX grcna. [IpuMeHsITh OCHOBHBIC

00pa3oBaTeNbHBIX TPUTOHOMETpUYECKHE (HOPMYITBI

pecypcos (school- JUTSI TIpeoOpa3oBaHUs

collection.edu.ru) TPUTOHOMETPUYECKUX

) BbIpakeHUil. [IpumensaTh

Yuu.py (uchi.ru (hopMyIIbI TPUTOHOMETPHUH NS
pelIeH s OCHOBHBIX THTIOB
TPUTOHOMETPUUYECKUX YpaBHEHUH

7. | [locnenoBaTteabHOCTH U 10 OnekTpoHHas ¢popma OnepupoBaTh NOHATUAMMU:
IIPOrpecCUm y4eOHuKa, resh.edu.ru, MOCJIeI0BATEIbHOCTb, CIIOCOOBI

Online Test Pad 3a/laHus OCIIeI0BaTENbHOCTEI;
MOHOTOHHBIE M OTPaHUYCHHBIC

AKTUBU3ALNU UX
II03HABaTEIbHON
JIESITEILHOCTH;

MIPUBJICYCHHE
BHUMaHUs
00yJaromuxcs K
[EHHOCTHOMY aCHeKTy
M3y9aeMbIX Ha ypOKax
SIBJICHUH, OpTaHU3alUs
uX paboThI €
MOJTy4aeMOi Ha ypoKe
COLMAJIBHO 3HAYMMOM
uHpopmanuei;

HCIIOJIb30BaHHUE
BOCITUTATEILHBIX
BO3MOXKHOCTEM
coJiep)aHusl yaeOHOTO
nmpeaMeTa yepes
JIEMOHCTPAIIHIO
oOyJaromumcst
PUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MTOBEJCHUS,
MPOSIBIICHUS
YEJIOBEKOIIO0HS U
T0OpOCEPICIHOCTH,
yepe3 noadop
COOTBETCTBYIOIIHX
TEKCTOB JIJIs1 YTEHHS.
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Ennnasg xomexnusa
u(poBBIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

IOCJICI0BATCILHOCTH;
HCCJICI0BATh
IIOCJICI0BATEILHOCTH Ha
MOHOTOHHOCTh U
OTPAHUYEHHOCTb.

[TonyuaTs ipeicTaBieHune 00
OCHOBHBIX HJCSIX aHAJIM3a
OecKkoHEeYHO MaJlbIX. /laBaTh
ornpezeneHue apuhMEeTUICCKON U
F€OMETPUUYECKON ITPOTPECCHH.
Jloka3pIBaTh CBOMCTRA
apudMeTHYECKON 1
TCOMETPHUYSCKOHN MPOTPECCHH,
HaXOJHUTh CYMMY YJICHOB
IIPOTPECCHUH, & TAKKE CYMMY
4JIeHOB OECKOHEYHO yOBIBaroOIIeH
F€OMETPUYECKON ITPOTPECCUH.
Hcnonb3oBath mporpeccuu Asis
pelIeHus 3a/1a4 MPUKIIATHOTO
xapaktep. [IpumMensts hopmyny
CJIOKHBIX IPOIICHTOB JIJIS
pelleHus 3aa4 U3 pealbHON
MTPAKTUKU

8. | HenpepoiBHBIE QyHKIINH.
IIpousBoHas

20

OnexkTpoHHas popma
yuebnuKa, resh.edu.ru,

Online Test Pad

Enunast kommexmus
1 poBHIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

OnepupoBarh NOHATHAMMU:
(GbyHKIUS HenpepbIBHAS Ha
OTpE3KE, TOUKA pa3pblBa
(GbyHKIIMH, acuMITOTa rpaduka
¢ynkuuu. [IpuMeHsaTs cBOMCTBa
HEMpPEePBhIBHBIX QYHKIUH JUIs
pewenns 3ana4. OnepupoBarhb
MOHATHUSIMU: TIEpBasi U BTOpast
MIPOU3BO/IHBIE (DYHKIINH;
MMOHUMATh (PU3UUECKUIA U
T€OMETPUUYECKUN CMBICIT

YcranosneHue
JIOBEPUTEIIBHBIX
OTHOIICHHUH C
oOyuaronumucs,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPUSTHIO
oOy4armumMucs
TpeOoBaHUil U IPOCHO
YUUTEs], IPUBJICUCHUIO
X BHUMAaHUS K
o0cyk1aeMoi Ha ypOKe
uH(popMaluuy,
aKTUBU3ALMH UX
MMO3HaBaTCIILHOM
JIeATEIIbHOCTH;

IIPUBJICYECHUE
BHUMAaHUs
oOyJaromuxcs K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SBJIICHUM, OpraHu3alus
uX paboTHI €
MOJy4aeMOil Ha ypOKe
COLIMAJIbHO 3HAYUMOM
nHpopmanuei;

HCITIOJIB30BaHHUEC
BOCIIUTATCIbHBIX
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MPOU3BOJHOM; 3aIIMChIBATh
YpaBHEHUE KACATEIbHOM.
Bprauciiate npou3BOAHbBIE

BO3MOKHOCTEN
coJiepaHusl y4eOHOTO
IpeaMeTa yepes

110 TIpOTpamMme

CYMMBI, IPOU3BE/ICHUS, YACTHOIO | AEMOHCTPALIUIO
U cloKHOU (yHKuuu. M3ydats o0yJaromumcs
IPOM3BOJIHBIE 3JIEMEHTaPHBIX IpUMEpPOB
¢bynkuuii. Mcronp3oBath OTBETCTBEHHOIO,
reoOMeTpUUECKUil U GU3NYECKUH | TPakJaHCKOTO
CMBICIT TIPOU3BOTHON /ISt MIOBEJICHHUS,
peleHus 3agay IPOSIBICHUS
YeJI0BEKOII00Us U
J00pOCEPIEUHOCTH,
yepe3 moa0op
COOTBETCTBYIOLINX
TEKCTOB JJISl YTCHHSL.
9. | loBropenue, 0000IIEHNE, 5 OnexkTpoHHas popma [IpuMeHsATh OCHOBHBIC IOHSTHUS | Y CTaHOBIIEHUE
CHCTEMATH3aIHUs 3HAHMIH yuebHuKa, resh.edu.ru, Kypca anreOpbl ¥ Hava JIOBEPHUTETHHBIX
Online Test Pad MATEMaTHYECKOTO  aHalu3a Ui OTHOILIEHHH €
pemieHust 3afad W3 pealbHOW | 0OydYaroIIMMuUCH,
EnuHas xoutekuus KH3HHM M JIPYTHX IIKOJBHBIX | CHOCOOCTBYIOLIMX
U (pPOBBIX MIPEeIMETOB MO3UTUBHOMY
00pa3oBaTeNbHBIX BOCIIPHUSITHIO
pecypcos (school- o0yJarouuMucs
collection.edu.ru) TpeboBaHUH U IPOCHO
) YUUTEIs], IPUBIICYCHUTO
Yu.py (uchi.ru UX BHUMAaHHUS K
0o0cyXTaeMoii Ha ypoKe
uHpOpMaluy,
AKTUBU3AINH UX
MIO3HABATEIbHOM
JIeSITeIIbHOCTH;
OOmiee KOJIMYECTBO YacoB 136
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11 KJIACC
KosanuecrBo
akajseMuyec JlesiTeIbHOCTD
Ne Tema/pasen KHX YaCOB, 30P u LIOP Buabl yueOHoI 1eTeJIbHOCTH YUHTEISI ¢ Y4eTOM
n/n OTBOJAMMBIX o0yuarouuxcst padoueii nporpamMMbl
HA OCBOEHHE BOCIIUTAHUS
TeMbl
1. | UccnenoBanue GpyHKIHM C 22 OnexkTpoHHas popma Ctpouts rpaduk KOMIIO3UITUH YcraHoBneHue
HOMOILBIO IPOU3BOTHON y4yeOHuka, resh.edu.ru, (GyHKLIHMH C TOMOIIIBIO JIOBEPUTEIBbHBIX
Online Test Pad 97EMEHTAPHOIO HCCIIE/I0BAHNA 1 OTHOIICHHUN
CBOWCTB KOMITO3UIUH. ¢ 00y4arommMucs,
EnunHas KoJIeKuus CtpouTth reoOMeTprUIECKUE CIOCOOCTBYIOIIUX
U POBBIX 00pa3bl ypaBHEHUH U HEPABEHCTB | IO3UTUBHOMY
06pa3013aTeJ'n,HHx Ha KOOpI[I/IHaTHOﬁ IIJIOCKOCTH. BOCIIPUATHUIO
pecypcos (school- Hcnonb30BaTh TPOU3BOIHYIO A | 00y4YarOIIUMUCS

collection.edu.ru)

VYuu.py (uchi.ru

HCCIEeIOBaHMs (PYHKIIMM Ha
MOHOTOHHOCTb Y KCTPEMYMBI;
HaxXOINUTh HauOOJIbIIIEE U
HalMEHbIIIee 3HaUeHUs! PYHKIIUU
HEIIPEPBIBHON HA OTPE3KE;
CTPOUTH TpapuKH QYyHKIHMHA Ha
OCHOBAaHMH IIPOBEAEHHOIO
uccinenosanus. Mcmnonb3oBarsb
MIPOU3BOJIHYIO JIJISl HAX0XKJICHUS
HaWIY4IlEero peleHus B
MPUKJIAHBIX, B TOM YHCIIE
COLIMAJIbHOOKOHOMHYECKHUX,
3a/1a4ax, JJs onpeaeneHus
CKOPOCTH M YCKOpPEHUS Ipolecca,
3aIaHHOTO (POPMYIION MITH

TpeOoBaHUH U MPOChO
YUUTENs, IPUBIICUEHUIO
WX BHUMAaHUS

K o0cyx1aemMoit

Ha ypoke nHpopmanuu,
aKTUBU3AIIH

WX TIO3HABATEIbHON
NesITebHOCTH;
MIpHUBJICYCHUE
BHUMAaHUs
o0ydJaronmxcs

K LIEHHOCTHOMY
aCMeKTy N3y4aeMbIX

Ha ypOKax SIBJIICHUU,
OpraHu3aus
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rpaduxom. [Tomygars
IIPEJICTaBICHUE O IPUMEHEHUH
MIPOU3BOJHON B Pa3JIMUHBIX
OTpaciIsIX 3HaHUHI
[TepBooOpasHas u 12 DnexktpoHHas popma OnepupoBarh MOHATUAMU:
MHTErpa y4deOHuka, resh.edu.ru, nepBoOOpa3Has 1 onpeAeaEHHbIHN
Online Test Pad nHrerpai. Haxonurs
IIepBOOOPA3HBIE HIEMEHTAPHBIX
Enunas KojuteKius (yHKIWN ¥ BBIYUACIIATH HHTETPAIT
U(pPOBBIX no ¢popmyine Herorona —
00pazoBaTeNbHBIX Jlentonuna. Haxoauts mutomaau
pecypcoB (school- IUIOCKUX GUTyp U 00BEMBI TET C
collection.edu.ru) MIOMOLIBIO OTIPe/IeIEHHOTO
. MHTETpasla. 3HAKOMUTBCS C
Yau.py (uchi.ru MaTeMaTUYECKUM
MOJIEIMPOBaHUEM Ha IIPUMEPE
g depeHIMATBHBIX ypaBHEHUI.
[Tonydats mpencraBiaeHue 0
3HAUEHUU BBEICHUS MOHATUS
MHTETpaJla B Pa3BUTUU
MaTeMaTHKU
I'paduku 14 OnexkTpoHHas popma Hcnonb3oBate 1uQpoBbIie
TPUTOHOMETPHUYECKHUX y‘~I€6HI/IKa, rESh.EdU.rU, PECYpPChI IJIsI IIOCTPOCHUA
dyHKIHIL. Online Test Pad rpaMKOB TPUTOHOMETPUUYECKUX
Tpuronomerpuueckue (byHKHI:m M H3YHCHHA
Enunas komnexuus UX CBOMCTB. Pemats
HEpaBeHCTRa M (pPOBBIX TPUTOHOMETPHUUECKHE YPAaBHEHUS
00pa3oBaTeNbHBIX Y OCYIIECTBISITH 0TOOp KOpHEH C
pecypcos (school- MOMOIIBIO TPUTOHOMETPHUYECKON
collection.edu.ru) OKpyXHOCTH. [I[puMeHsTh
) (hopMyJIbl TPUTOHOMETPHUH JIJIS
Yau.py (uchi.ru pELIEeHNs] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKHUX
HepaBeHCTB. Mcnonbs3oBaTh

UX paboTHI

C MOJIy4aeMOi Ha YpOKe
COLMAJIbHO 3HAYMMOM
nHpopmanue;
WHUIIUUPOBAHUE

U TO/IJICPIKKA
HCCIIEI0OBATEIIbCKOM
JeSITeIbHOCTH
00yyJaromuxcs;
NpUMEHEHHE Ha YPOKe
MHTEPAaKTUBHBIX (popM
paboThI

¢ 00y4arOUMHUCS:
UHTEJUICKTYaJIbHBIX
UTP, CTUMYJIUPYIOIIHUX
NI03HABATEJIbHYIO
MOTHBAIIHIO
oOyJaromuxcs;
UCTIOJIb30BaHME
BOCTIHTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOro
npeaMeTa qyepe3
JIEMOHCTPAIIHIO
oOydJaromuMces
IpPUMEpPOB
OTBETCTBEHHOTO,
TPaXXTaHCKOTO
MTOBE/ICHUS,
MPOSIBIICHUS
YEJIIOBEKOJTFOOHS

U 100pOCepaeUHOCTH,
yepes oaodop
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uupoBBIE PECYPCHI IS
IOCTPOEHUS U UCCIIEOBAHUS

rpaduKoB PyHKIHHA

WppaunonanbHsie, 24 DnekTpoHHas hopma [Ipumensats cBolcTBa
mokKasaTrejbHEIE U y“IGGHI/IKa, rESh.edU.rU, MOKa3aTeILHON U
JorapuMuuecKue Online Test Pad norapupMuueckon GpyHKIUH K
HEPABEHCTRA pELIEHUIO NMOKa3aTeIbHbIX U
Enunas KoJuIeKIus Jorapu(pMHUECKUX HEPABEHCTB.
M (ppPOBBIX O60cHOBATh PABHOCHIIBHOCTD
00pa3oBaTeNbHBIX HEPEX0/I0B.
pecypcos (school- Pemiate uppanmonanbHbie U
collection.edu.ru) KOMOWHHPOBaHHBIC HEPABCHCTRBA,
) C TIOMOIIBIO PABHOCUITBHBIX
VYuu.py (uchi.ru MEPEXOI0B.
Ucnons3zoBars rpaduueckue
METOJIbI U CBOMCTBA BXOJAIIUX B
ypaBHEHUE UM HEPABEHCTBO
GyHKIUHN 1715 penieHus 3a1a4u
KommuiekcHsle uncna 10 OnekTpoHHas popma OnepupoBarh NOHATHAMHU:

ydeOHuka, resh.edu.ru,
Online Test Pad

Ennnas xoiuiexkusa
UG POBBIX
00pazoBaTebHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

KOMIIJICKCHOC YHCJIO U

MHOKECTBO KOMIIJICKCHBIX YHUCCII.

[IpencraBiasaTh KOMIUIEKCHBIE
yuclia B airedpandeckon

U TPUTOHOMETPHUECKOH (hopMe.
BoinonusaTe apudmernyeckue
ornepauuu ¢ HUMH. M300paxkaThb
KOMIUJIEKCHBIE YHCIa Ha
KOOPJAMHATHOMN ITUIOCKOCTH.
[Ipumensts popmyny Myaspa u
10JIy4aTh IPEICTaBICHUE O
KOpHSIX N-OM CTETEHU U3
KOMIUIEKCHOTO YHUCIIA.
3HAKOMUTBCS C MPUMEPaAMU
IIPUMEHEHHSI KOMIIJIEKCHBIX

COOTBCTCTBYIOIIIHUX
TEKCTOB IJIsI UTCHHA.

VYcraHoBieHue
JIOBEPUTEITbHBIX
OTHONIECHUM

¢ 00y4aroIIMMUCS,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPHUSTHUIO
o0yJarouMucs
TpeOOBaHUN | MPOCKO
YUUTEISI, TIPUBIICYCHUIO
UX BHUMaHUS

K 00Cy>KIaeMoit

Ha ypoke HH(OpMaIHH,
AKTUBH3AINH

UX MMO3HaBaTEIbHOU
NeSTEIIbHOCTH;
MIPUBJICYCHHE
BHUMAaHUS
o0OyJaromuxcs

K IICHHOCTHOMY
ACTIEKTY U3Y4aeMbIX

Ha ypOKax sIBJICHH,
OpTraHHU3aIHs

UX paboThI

C TIOJy4yaeMol Ha ypOKe
COILIMAILHO 3HAUYNMOU
uHpopMaLuei;
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YUCCII AJid pCUICHUA
TCOMETPHUICCKUX U (bI/I?)I/ILIeCKI/IX
3aaad

pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

. aTypaJbHbBIEC U IIEeIbIe JEKTPOHHas opMa HepUPOBATH MOHATHIMU:
6 H 10 One One
qrcia y4deOHuKa, resh.edu.ru, HaATYpaJbHOE U LEJI0E YHUCIIO,
. MHOXECTBO HaTypaJbHbIX U
Online Test Pad P
LeJNbIX uncel. Vcrnonp30BaTh
EnuHas xoutekuus HPU3HAKU AETUMOCTH LEJIbIX
U (GPOBBIX YHCeN; OCTATKU 110 MOJYJIIO;
00pazoBaTebHBIX HO/I n HOK natypanbHbIX
pecypcos (school- yrcen, anroput™ EBkiuma st
collection.edu.ru) peleHus 3a1a4. 3anuchiBaTh
v hi HaTypaJbHbIC YKCIIa B
m.py (uchi.ru Pa3JIMYHBIX TO3ULUOHHBIX
CHCTEMaxX CUHCIICHUS
. MCTEMBI PallMOHABHBIX JIEKTPOHHas opma HIEPUPOBATH MOHATHIMU:
7 C , 12 3 O
MPPAIMOHATBHBIX yueOHuKa, resh.edu.ru, CHCTEMa M COBOKYITHOCTb
[IOKa3aTeJIbHBIX U Online Test Pad YPaBHCHUHU U HCPABCHCTB,
pelIeHe CUCTEMBI WITH
J0rapuPpMHUECKUX
. Enunas xomnekuus COBOKYIIHOCTHU; PAaBHOCUJIbHBIE
ypaBHEHUH
UG POBBIX CHCTEMBI U CHCTEMBI-CIIC/ICTBUSI.
00pa3oBaTeNbHBIX Haxonuts pemenus cucreM u

COBOKYITHOCTEM LEIBIX
palMOHABHBIX,
HppaIoOHATBHBIX,
MOKa3aTeNbHBIX U
norapu(pMUIECKUX YpaBHEHUHN U
HepaBeHCTB. [IpuMeHsTH
CHCTEMBI yPaBHEHUH K PEIICHUIO
TEKCTOBBIX 3aJa4 U3 Pa3INYHbIX
oOyactel 3HaHUN U peanbHON
KHU3HHU; HHTEPIPETUPOBATh
MOJTyYEHHBIE PELICHHUS.
Hcnonp3oBath UQPPOBBIE

PUMEHECHUE HA YPOKE
MHTEPAKTUBHBIX (popm
paboThI ¢
00y4arIuMucs:
WHTEIICKTYaTbHBIX
UTp, CTUMYJIUPYIOIIUX
M03HABATEIIBHYIO
MOTHBAIIHIO
00yyJaromuxcs;
YcraHoBneHue
JIOBEPUTEITBHBIX
OTHOILIEHUH C
o0ydJaronmmucs,
CIOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCTIPUSTHIO
o0yJarouuMucs
TpeboBaHul 1 TPOCchO
YUUTEISI, TPUBJICUCHUTIO
UX BHUMaHUSA K
0o0cyXTaeMoii Ha ypoKe
uHpOpMaluy,
AKTUBH3AIH HX
MO03HABATEIILHOMN
JeSITCIIBHOCTH;
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pecypcbl
3ajauu ¢ mapameTpamu 16 DnekTpoHHas ¢hopma Bri6upats cioco6 pemieHus VYcraHoBneHue
yueOHuKa, resh.edu.ru, paIMoOHaIbHBIX, JIOBEPUTEITbHBIX
Online Test Pad UPpalMOHATIbHBIX, OTHOUICHUH C
MOKa3aTeIbHbIX, o0yJaromuMucs,
EnnHas KojuleKnus Jorapu(pMUUECKUX U CIOCOOCTBYIOLIUX
(G POBBIX TPUTOHOMETPUYECKHX YPABHEHUH | TO3UTUBHOMY
00pa3oBaTenbHbIX Y HEPaBEHCTB, COJEPIKAIINX BOCTIPHUSTHUIO
pecypcos (school- MOZYJIM U IapaMeTPBhl. oOyuaromumucs
collection.edu.ru) [IpumensTs rpaduueckue u TpeOoBaHUil U MPOCHO
. AQHATTUTHYECKHE METOBI YUUTEIs], IPUBICYCHUIO
Yau.py (uchi.ru JUISL pEIIeHUs] YpaBHEHUH U UX BHUMAaHUSA K
HEpaBEHCTB C TTapaMeTPaMH, 00CyX/1aeMOl Ha ypOKe
a TaKKe uccienoBanue QyHkuuii | nHbopManuuy,
METO/IaMH MaTeMaTHYECKOTO AKTUBU3AINH UX
aHayu3a. MO3HABATEIIbHOM
CTtpouTs 1 BccaenoBaTh NeSITeTbHOCTH;
MaTeMaTHYeCKue MOEIH
peaTbHBIX CUTYAIHH C TIOMOIIHIO
ypaBHEHMI, HEPaBEHCTB
Y CHCTEM C TapaMeTpamMu
[ToBTOpenue, o6o0IIEeHNE, 16 OnexkTpoHHas popma MopenupoBaTh peabHble IpUMEHEHHE Ha ypOoKe

CHCTeMaTHU3allus 3HaHUN

yueOHuKa, resh.edu.ru,
Online Test Pad

Enunast kommexmus
1 poBHIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

Yuu.py (uchi.ru

CUTyallu Ha A3BbIKC anre6pbl,
COCTaBJISITh BBIPAXKCHMUSI,
YpaBHCHHs, HCPABECHCTBA U UX
CUCTEMBI I10 YCIIOBHIO 3aJa4H,
UCCIIEI0BATh IOCTPOEHHBIE
MOJIETIH C UCIIOJIb30BAHUEM
anmnapara ajireopsl,
MHTEPIPETUPOBATH TOTYyUEHHBIN
pe3yibTar.

[TpumensaTh QyHKIMH 15
MO/JICIMPOBAHUS U UCCIIEOBAHMS
PCATBHBIX MPOLCCCOB.

UHTEPAaKTUBHBIX (POpM
paboThI €
00yJaroIUMUCS:
MHTEJUIEKTYaIbHbBIX
UTP, CTUMYJTHPYIOIITIX
MIO3HABATENBbHYIO
MOTHBAITUIO
o0yJaromuxcs;
WCTIOJIh30BaHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHusl y4eOHOTro




,ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

Pemarn MMPpUKIAAHBIC 3a/1a4U, B
TOM YHCIIe
COIMATIbHOIKOHOMHYECKOTO U
¢bu3MUeCcKOro Xapaxkrepa,
CpeAcTBaMu anreOpbl U
MaTEeMaTHYECKOT0 aHAIN3a

nmpeaMeTa yepes
JIEMOHCTPALINIO
oOyJaromumcest
IpUMEpPOB
OTBECTCTBCHHOT'O,
IPa)XIaHCKOTO
MOBEACHUS,
MPOSIBIICHUS
YEJIOBEKOJIIOOUS U
T00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB IJI1 YTCHUSL.

OOwiee KOJIMYECTBO YacoB
110 IPOrpaMMme

136




ﬂ,OKyMEHT noanucaH 3}'IeKTpOHH0171 noanucoblo.

noAINnuChH
O6wuii ctatyc noanucu:

CepTtudukar:

Bnapeneu:

Uspartenb:

CpoK peiicTBuA:

Aarta v sBpemsa co3gaHua M.

JOKYMEHT NOANMUCAH 3JEKTPOHHON NOANUCHIO

A HOJJIMHHOCTDb JOKYMEHTA ITIOATBEPK/JEHA.
w ITPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

Moanuce BepHa

65E65D7BE282D7A124605A5EFC520A42

RU, Kemeposckan obnactb, HoBoky3Heuk, ANMPEKTOP, MYHULUMNANBbHOE
BOAXETHOE OBLLLEOEPA3OBATE/IBHOE YYPEXAEHWE "CPEOHAA
OBLLEOBPA3OBATE/IbHAA LLIKOJIA Ne 18", 06039392154, 421800956577,
sh18nvkz@yandex.ru, TaTbAHa AneKcaHAPOBHA, YAUTYLWKUHA, YAUTYLWKMHA
TaTbAHa AneKkcaHApOBHaA

KasHaueincTtBo Poccuun, KasHauelicteo Poccmu, RU, r. MocKkBa, BosbLioi
31aTOYCTUHCKKUIA Nepeynok, 4. 6, ctpoeHune 1, 1047797019830, 7710568760, 77
Mockea, uc_fk@roskazna.ru
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