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HOACHUTEJIBHAA 3AIINCKA

Y4aeOHslii Kypc «Anrebpa W Havaga MaTeMaTHYECKOTO aHAIM3a» SIBIISAETCS
OJHUM W3 HamOoJjiee 3HAYMMBIX B MpPOrpaMMe CPEIHEro OO0IIero oOpazoBaHUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECTeUnBaET WHCTPYMEHTAIBHYIO 0a3y I
U3YYCHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpaKkTHOE MBIIIICHHE O0yJYaIoUINXCs Ha YpOBHE, HEOOXOIMMOM
IJI OCBOCHUSI MH(GOPMATHKH, OOIIECTBO3HAHUS, ICTOPHUH, CIIOBECHOCTH M JIPYTHX
IUCIMIUINH. B pamMkax maHHOro y4eOHOTO Kypca OOydYaroIiuecsi OBIIAJEBAIOT
YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HaykH, KoTopas (QopMyIHpyeT CBOU
JTOCTHKCHHS B MaTeMaTHIeCKOi (opMme.

Y4eOHbIi Kypc anreOpsl M Haual MAaTeMaTHYECKOTO aHajdn3a 3aKJIaIbIBacT
OCHOBY JMJIsi YCIEIIHOTO OBJAJCHUS 3aKOHAaMU (HU3UKHA, XUMUH, OHOJIOTHH,
MOHUMaHUsI OCHOBHBIX TCHICHITUI Pa3BUTHUSI SKOHOMHUKH M OOIIECTBEHHOH KU3HH,
MO3BOJIIET OpPUEHTHUPOBATHECS B COBPEMEHHBIX IH(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh WX IJIS NadbHEHINEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpems oBiajgeHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIHMSIMH aireOpbl M MaTEeMaTHYeCKOTO aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3bIBATh
YTBEPKACHHUS C MOMOIIBI0 MHAYKIUU M PacCyX aaTh JCTyKTHBHO, UCIOIb30BaTh
00001IeHHe W KOHKPETH3allMl0, a0CTparupoBaHUEe M aHAJOTUIO, (HOPMHUpPYET
KpEaTHBHOE U KPUTUUYECKOE MBIIIIICHHE.

B xonme m3ydyeHust yueOHOTo Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanmm3a» 00ydYaroIIuecsl MOyYaroT HOBBIH ONBIT PEIIeHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTEMaTHYECKIX MOJICIECH peallbHbIX CUTYalluH,
UHTEPIIPETallid  TOJYYCHHBIX  pEIICHWH, 3HAKOMATCS C  MpUMEpaMHu
MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEW B TMpHpOJNE, HayKe W HCKYCCTBE, C
BBITAIOIIUMUCS] MAaTEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc OO0JajaeT 3HAYUTEITHHBIM BOCHUTATEIHHBIM IOTCHIIUAJTIOM,
KOTOPBI peanu3yercs Kak uepe3 YYeOHbId MaTepual, CIOCOOCTBYIOIMIUI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUs, TaK W Uepe3 CHEHUPHUKY Yy4eOHOI
ACSITENFHOCTH, TPeOyIoUed MPOJODKUTENFHOW  KOHIICHTPAIMM  BHHUMAaHUS,
CaMOCTOSITETFHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IOJyYEHHBIH
pe3ynbTart.

B ocHoBe MeTomuku oOydeHHsT aireOpe M HadallaM MaTeMaTHYECKOIo
aHaM3a JeKUT ACSITeTbHOCTHBIN MPUHIIAIT O0YUYCHHS.

B crpykType ydeOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHalM3a» BBIIETICHBI CICAYIONINE COACPKATEIbHO-METOAMUeCKre TuHUH: «Yncna
U BBIYUCICHUs», «DyHKINN U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hagana
MaTeMaTHYeCKOTo aHanm3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METO/IMYECKUE JIMHUM U3YYaloTCs Ha MPOTSHKEHUU JBYX JET
oOydeHHs] Ha YpPOBHE CpeIHero ooOiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
Apyr JIpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMu U pasjenamu. JlaHHbIH
y4eOHBIM Kypc SBJSIETCS MHTETPATHUBHBIM, IOCKOJIBKY OOBEAMHSIET B cebe
collep)KaHMe HECKOJbKUX MaTeMaTUYeCKUX JMCUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHSI, MaTeMaTUYECKUIl aHaliu3, TEOpUs MHOMXKECTB, MaTeMaTH4ecKas
noruka u gapyrue. Ilo Mepe Toro kak oOydaromiuecsi OBIIaJeBalOT BcE Ooliee
HIMPOKUM MaTeMaTUYECKHUM allapaToM, Y HUX MOCJe0BaTelbHO hopMUpyeTcs u
COBEPILIECHCTBYETCSI yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peabHOM
CUTYalluH, MPUMEHATH 3HAHUS, MOJyYeHHbIE NMPU W3YYEHUH yueOHOro Kypca, AJis
pELICHHs] CAMOCTOSITENBHO CHOPMYIUPOBAHHON MaTEMAaTUUYECKOHN 3a7aul, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

CopepkaTenbHO-MeTOANYECKasT JIMHUA «YHUCIa U BBIYMCICHUS» 3aBEpIIAcT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHMS JACUCTBUTENIBHBIX YHCEI, KOTOPOE OBLIO
HAYyaTo Ha YPOBHE OCHOBHOTO 001Iero oopasoBanusi. Ha ypoBHe cpennero oouero
oOpa3zoBaHusg 0cob0e BHUMaHuE  yaenseTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHAJIbHBIX BBIYHMCICHUN, BKIIIOYAIOIIMX B CE0s HCIIOJIBb30BAaHUE PA3IMYHBIX
dbopM 3amucu yucia, yMEHUE JenaTb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIYKCIICHUS, OLICHMBATh YHUCIIOBBIE BBIPAXEHUS, pabOTaTh C MAaTeMAaTHYECKHUMU
KOHCTaHTaMHU. 3HAaKOMble OOYy4YalolMMCS MHOXECTBAa HATYpalbHBIX, LEJBIX,
palMOHANIBHBIX W JCUCTBUTENBHBIX  YHCEN  JIONOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX 4Hucel. B  KakaoM H3 3THX MHOXECTB pacCMaTpPUBAIOTCS
CBOICTBEHHBbIE €My chenupuyecKre 3aJayd W ONepaluu. JAeJIeHHe Haleo,
ONEpUPOBAHUE OCTATKAMH Ha MHOXECTBE IEJIbIX 4YHCEed, 0coOble CBOICTBa
palMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(pMETHYECKUE ONeparnu, a Takxke
U3BJICUEHUE KOPHS HATYpaJbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCE].
bnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO0 Kpyra HCIOJIb3yeMbIX 4YHUCEel U
3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHUS IJisl PElIEeHUsl pa3IMYHbIX 3a]ady
dbopmupyeTcsi peicTaBleHue O €IMHCTBE MAaTEMAaTUKH KaK HaykKd U €€ poJid B
MOCTPOEHUU MOJIeNIeH peasbHOI0 MHpPA, IIUPOKO HCIONB3YIOTCA 0000IIeHuE U
KOHKpETHU3ALIHS.

Jlunust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUHM BCETO
oOydeHHs] Ha YPOBHE CpeaHEero oOImero oOpa3oBaHUs, IMOCKOIBbKY B KaXKIOM
pasnene IlporpaMMbl TpenycCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3ajnay. B
pe3ynbTate OOydYaloIIMecs OBJAJNEBAIOT PA3IMYHBIMU METOJAMU  pELICHUs
palMOHANIbHBIX, HPPALMOHAIBHBIX, TIOKA3aTEIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUW, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
collepKamux mnapameTpsl. llomydeHHble yMEHUS HIMPOKO HCIONB3YIOTCA MpH
UCCIeI0BAaHUM (DYHKIMHA C TOMOIIBI0 MPOU3BOAHON, NPHU PEIICHUH MPUKIATHBIX



3a/la4y ¥ 3a7]a4 Ha HaxOXJeHUEe HauOONbIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIUU.
JlanHasi conep:kaTesibHasi IMHUS BKIIIOYaeT B ce0s Takke (OpMUPOBaHUE YMEHHUI
BBIMIOJHATHL  pacu€Tel 10  (opmynaM, npeoOpa3oBaHHs  PalMOHAIBHBIX,
UPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKe BBIPAKECHUH,
collepKallluX cTerneHu W Jorapudmsl. brarogaps u3ydeHuro aiareOpanveckoro
Marepuana I[POUCXOAUT  JNaJbHEHIIEEe  pPa3BUTHE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOIO MBIIIIEHUSI OOydaromuxcs, (GOpMHUPYIOTCS HABBIKM JAEIYKTUBHBIX
paccyxieHuii, paboTbl C  CHMBOJBHBIMM  (opmMamu,  TpeJCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCUMOCTEH B BHJI€ PABEHCTB U HEpPaBEHCTB. AnreoOpa
npeanaraetr A(QQGEKTUBHbIE MHCTPYMEHTBHI JUISl PEIIeHUs MPAKTHUYECKUX U
€CTECTBCHHO-HAYy4YHBIX 3a7a4, HarJIsIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
A3bIKa HAYKH.

CopepxatenbHo-MeToANYeCcKass JUHUA «DyHKIMM U TpaQuKU» TECHO
neperieTaeTcs ¢ JAPYTUMH JIMHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCJIEN0BATEIBHOCTh U3YUEHU MaTepruana. M3yuenue CTeneHHON,
MOKa3aTeNbHOH, Jorapu@MUIECKON U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpauKoOB, UCIOJb30BaHUE (PYHKIUN JJIS pelleHus 3aj1ad U3 JPYrux y4yeOHBIX
IIPEIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk M C pelIeHHeM YypaBHEHUW M HepaBeHCTB. [Ipum »TOoM OoJsbllIOE BHHUMaHHE
ynensiercss (GOpMHUPOBAHUIO YMEHUsSI BbIpaKaTh (OpMYJaMu 3aBUCUMOCTU MEXIY
pa3sTUYHBIMU BEJTUYMHAMH, MCCIEI0BaTh MOJyYeHHbIE (QYHKIWH, CTPOUTH HX
rpaduku. Matepuan 3Tol coJepKaTeabHON JIMHUN HAlEJIeH Ha Pa3BUTHE YMEHUH
Y HAaBBIKOB, IO3BOJIAIOIIUX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznu4HON (opMe: aHANUTHUECKOM, Tpaduyueckoi u cioBecHoOW. Ero uszyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3AIMHU, UCTIOIb30BAHUIO aHATIOTHH.

ConepxartenbHasg nuHUSA «Hadama maTreMaTH4eCcKOro aHajau3a» IO3BOJISET
CYLLIECTBEHHO PACIIMPUTH KPYI KAK MAaT€MaTUYECKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYIHBIX OOyYaromIMMcCsl, TaK KaK Y HUX MOSBIAETCS BO3MOXKHOCTh CTPOHUTH
rpaduku  cHOXHBIX (QYHKUUN, OMpeAeNsaTh HX HauOOoNbIINEe W HAUMEHbIIUE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUTYyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU M
YCKOpeHHsl IpoueccoB. JlaHHas coneprkareiibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTU IIOCTPOCHHUS MAaTEMATHYECKUX MOJEIEH peajbHbIX CUTYyalHi,
[IO3BOJISICT HAXOAUTHh HAWIydlllee pELIeHUWE B IPUKIAIHBIX, B TOM YHCIIE
COIIMAIbHO-3KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CrnocoOCTBYET pa3BUTHIO aOCTPaKkTHOTO, (POPMaIbHO-JIOTUYECKOTO M
KpEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TeXHUKe M HckyccTBe. OOydarouiyecs y3HalT O



BBIIAFOIIMXCS PE3yJIbTaTax, IMOJIYYEHHBIX B XOJAC pPa3BUTHS MATEMAaTHKH Kak
HayKH, ¥ 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKas TUHUS «MHOKECTBa M JIOTHMKa» BKIIIOYACT B
ceOsl DJIEGMEHTBI TCOPUU MHOXKECTB M MaTEMaTHYECKOW JIOTMKU. TeopeTHKo-
MHO>KECTBCHHBIC MPEACTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKH
W TIpeaiaraloT HauboJiee YHUBEPCATbHBIM S3BIK, OOBCIWHSIONIMA BCE pa3Jeibl
MaTeMaTUKH H e¢ TPUIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUE
TUCIUIUIMHBI M WX TPWIOKCHHS B ¢AWHOE Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOYyYaoIIEeMyCs IMOHUMAaTh TCOPETUKO-MHOKECTBEHHBIH  SI3bIK
COBPEMCHHOW MaTeMaTHUKH M HCITOIh30BaTh €T0 IS BBIPAKCHHUS CBOMX MBICIICH.
JlpyriM BakKHBIM TPU3HAKOM MaTeMaTUKH KaK HAyKd CleayeT MpU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPeAeIEHHBIM
mpaBWjIaM  TOCTPOCHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  3JIEMECHTaMH
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIUICHUS
00y4YaroIuxcs, O3BOJISICT UM CTPOUTHh CBOU PACCYKIICHUS HAa OCHOBE JIOTHYECKHX
npaBui1, GOPMUPYET HABBIKH KPUTHYESCKOTO MBIIICHUS.

B yuebHOM Kypce «AnreOpa ¥ Hadajga MaTeMaTHYECKOrO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOTO MOJICTUPOBAHUS, KOTOPHIC IPH3BAHBI
CIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJCICH pEaIbHBIX
CUTyaIluii, HCCIEeNOBAaHUS DJTHUX MOJENeH C TOMOINBI0 ammapara aireOpsl u
MaTEMaTUYECKOTO aHajiu3a, HMHTEPIpPETAlMH TOJyYCeHHBIX pe3yabTaToB. Takwue
3aJIaHUS BIUIETEHBI B KK/IBIA M3 Pa3eIIOB MPOTPaMMBbI, TIOCKOJBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HMCIOJB3YeTCs I PEIICHHS TMPHKIAJAHBIX 3anad. [lpu
pPEIICHWM  pPEabHBIX  MPAaKTHYEeCKUX  3aJad  OOydYaroluecs  pa3BHBAIOT
HAOIOaTeIbHOCTh, yMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCTIONB30BaTh  aHANOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesSaTeNnbHOCT, TI0  (OPMHPOBAHUIO HABBIKOB pEHICHUS TPUKIAIHBIX 3a1ad
OpTraHU3yeTCs B TPOIecCce U3YUCHHSI BCEX TeM Y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTHYECKOTO aHaITN3a».

Ha wusydyenme ydeOHOTO Kypca «AnreOpa W Hayala MaTeMaTHYECKOTO
aHaym3a» otBoautTces B 10 kimacce — 136 yacos (4 yaca B HeZeIio).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yucjaa ¥ BbIYUCITCHUA

Panmonanbabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOIEHTHI,
OeckoHeuHble mnepuoauyeckue npodbu. [IpuMeHeHue apoOelt W MPOIEHTOB IS
pELICHUS IPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIe 3HAHUW U peabHOM KU3HU.

JlelicTBUTENbHBIE 4MCHA. PalMoHanbHbIE W HMPPALMOHAIBHBIC YHCIIA.
ApudmeTnyeckre  omnepanuu ¢ JEWCTBUTEIBHBIMU  YucCIaMU.  MomayJib
JIEHCTBUTENIHLHOTO YUCJIa U €ro cBoiicTBa. [IpuOamxEHHbIE BBIUUCICHUS, TTPABUIIA
OKpYTJICHUS, MPUKHUJIKA U OLIEHKA pe3yibTaTa BEIYUCICHUII.

Crenenp ¢ 1elbIM 1oka3areneM. buaom Hprotona. lcnoiab3oBaHue
noaxoAsAIen GopMbl 3aUCH JEHCTBUTEIIBHBIX YUCEIT JJIS PEIICHUS MPaKTUIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTrnyeckuii KOpeHb HaTypaJIbHOUM CTENEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM I[OKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIECTBUTEIBHBIM MOKA3aTEIEM.

Jlorapudm uyucna. CsoiictBa sorapudma. JlecaTuuHbie W HATypalibHBIC
JorapugpMsl.

Cunyc, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YHUCJIOBOI0 apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxnmecTBa W TOXJIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUA. PaBHOCWIIbHBIE YpaBHEHUS W ypaBHEHUs-cieAcTBUs. HepaBeHCTBO,
pelIeHUE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHUSI IEIBIX U APOOHO-pAllMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrO4YJeHbl OT OJHOW IEPEMEHHOW. JleneHue MHOToWwIeHa Ha
MHOTOWIEH C ocTartkoM. Teopema be3y. MHOrowieHsl ¢  UEIbIMU
kod(ppunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BEIPAKEHUH, COIEPIKAIIUX CTEIIEHH U KOPHH.

HppaunonanbHbie ypaBHECHHUS. OcHoOBHEBIE METObI pelIeHus
HMppalUOHAIBHBIX YPaBHEHUM.

IToka3zarenbHble ypaBHEHHS. OCHOBHBIE METOAbI PEIICHUSA MOKA3aTEIbHBIX

YpPaBHCHUH.
[IpeobOpazoBaHue BRIpAKEHUM, COIEpKAITUX JIOTapU(PMBI.
Jlorapudmuyeckue YpaBHEHUA. OcCHOBHBIE METObI pelIeHust

JorapuMUYECKUX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPUUECKUE (bopMyJIBL. ITpeobpazoBanue
TPUTOHOMETPHUUYECKUX BbIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPaBHEHUIA.



Pemienue cucreM JIMHEMHBIX ypaBHEHHMU. Marpuia CUCTEMBl JIMHEHHBIX
ypaBHeHHH. OmnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYEHUs, IPUMEHEHHUE OINPENCIUTENS I PELICHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHMI. PelleHne NpUKIAIHBIX 3aJad C IOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHONW MOJEIU C
ITOMOIIBIO MATPHI] U ONIPEIETUTENEH.

[locTpoeHne MareMaTUYECKHX MOJENIEH pEeanbHON CUTyallUH C ITOMOIIBIO
ypaBHEHU M HEpaBeHCTB. lIprMeHeHHE ypaBHEHHMII M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKUX 3aJad M 3ajlad M3 pas3fiMyHbIX 00JlacTeld HayKM U peajbHOM
KU3HH.

DyHKIUH U rpaduKu

OyHkius, crnocoObl 3agaHus (QyHkuuH. B3auMHO o00paTHble (QYHKIUH.
Komnosunust ¢yskmuit. I'papuk yHkium. DnemeHTapHble MNpeoOpa3oBaHUs
rpauKoB ¢ yHKIHA.

OO6unacth ompeneiaeHus U MHOXKECTBO 3HaueHUd (ynkumu. Hymu QyHkiuu.
[IpoMesxyTku 3HaKomocTOosIHCTBA. YETHBIE U Heu€THBIe QpyHKIUU. [lepuoanueckue
¢bynkuuu. IlpomMexyTKu MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HauMeHblee 3Ha4eHUs (YHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBajpaTU4Has U APOOHO-IMHEHHas (QyHKIMH. DIeMeHTapHOe
UCCJIeIOBaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U LENbIM MoKazareneM. E€ cBoiicTBa U
rpadux. CpoiicTBa W rpaduk KOpHS N-OM cTeneHu Kak (YyHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[lokazartenbHass U jorapupmuyeckas (yHKIHHM, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpaduxkoB GyHKUUN IS peLICHUs] yPaBHEHHM.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IpoOLlECCaX U SBJICHUSAX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Havyaja MaTeMaTH4€CKOI0 aHAJIN3a

[TocnenoBarenbHOCTH, cMOCOOBI 3aJaHUs  IOCIENOBaTENbHOCTEN. Meron
MaTeMaTU4eCKOn WHIYKLIHH. MoOHOTOHHBIE " OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTH. VICTOpHST BO3HUKHOBEHUSI MAaT€MaTHYECKOrO0 aHAIN3a Kak
aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 TeoMeTprueckasl mporpeccu. beckoneuHo yoObiBaromias
reoMmeTpuyeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
IIPOrpeccuu. JINHENHBIN U 3KCIIOHEHIUAIBHBIN pOCT. Yuncio e. Popmyiia ClI0KHBIX
MpoueHTOB. Mcnonp30BaHWE NPOTPECCHMU UL PEIICHUS peajbHbIX 3a]ad
MIPUKJIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMKM M uX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpaduxoB Qynkiuii. CBoicTBa (GyHKUMNA HENpephIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB JUIl DPELICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMA 111 penieHus 3a/1ay.

[lepBas u BTOopas npousBojHble GyHKMHU. OnpeaeneHue, reOMeTpUIECKU 1
(bu3HYecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky (pyHKIIMH.

[IpousBonHble  aneMeHTapHbIX  QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH () YHKIUH.

MHokecTBa U JIOTHKA

MHo)ecTBO, ollepaliid HaJ MHOXXECTBAMU M UX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — ammapara s
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, INPU PELICHUM 3a1ad U3 APYTrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.



IINTAHAPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA n HAUYAJTA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3MIIMK 00YYAIOIIErocs KaKk aKkTHBHOIO H
OTBETCTBCHHOTO  4YJE€HA  POCCHICKOro  OOIIeCTBa,  MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHHUS Pa3IUYHBIX CTPYKTYpP, SBICHHIA,
OpoLeaAyp TpaXkIaHCKOTo o0IecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICHICTBOBATh C COLMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUAMUA ¥ Ha3HAUYEHUEM;

2) NATPHOTHYECKOT0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh POCCUICKON TPaKIaHCKON HMIAEHTUYHOCTH, YBaKEHHUS K
IPOIIIOMY U HACTOSAIIEMY POCCHHCKOM MAaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
IOCTIDKEHHSIM POCCHIMCKUX MaTEMATHKOB M POCCHHCKOM MaTeMaTHUECKOU MIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTIDKCHHMI B JAPYIHMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHE JTYXOBHBIX I[CHHOCTEH POCCHICKOTO Hapona, chopMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHS, STHYECKOTO IMOBEIEHUS, CBSI3AHHOIO C MPAKTHYECKHM
OpUMEHEHHEM JOCTH)KEHHH HAyKM M JEATEJIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TETHYECKOI0 BOCIIUTAHMS:

HCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYass 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, PEIIeHUH, pacCyKICHHH, BOCIIPUUMUYHUBOCTD
K MaTEMaTHYECKHUM acleKTaM Pa3IuYHbIX BHIOB HCKYCCTBA;

5) pu3HUecKOro BOCIUTAHMS

C(OPMHPOBAHHOCT, YMCHHS IPHMEHAThH MaTEeMaTHYECKHe 3HAHUS B
UHTEpecax 370pOBOro M 6e30MacHOro 00pasa MHU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pOBBIO (30pOBOE MHUTaHHE, COAIAHCHPOBAHHBIM PEKUM 3aHATHH U
OTBIXa, PeryisgpHas (U3uUecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIECHCTBOBAHUE
IPHU 3aHATHIX CIIOPTUBHO-03I0POBUTEILHOMN JEATEIbHOCTHIO;

6) TPy/10BOI0 BOCIIMTAHMA:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTH TPYAOIIO0OHS, HHTEpPEC K
pasimu4yHbIM  chepaM  MPOo(EeCCHOHANBHOM  JEATENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOW W €€ NPHUIOKEHHUSIMH, yYMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oymymeii mpodeccMr M pealn30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,



TOTOBHOCTH M CIOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHHMIO  H
caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUHU IPAKTUYECKHX 3a/1a4 MaTEMAaTHYECKON HAIIPABIEHHOCTH

7) 3KO0JI0rH4€eCKOro BOCIIUTAHHUSA:

C(OPMHPOBAHHOCTh  DKOJOTHYECKON  KyIbTYpHl, IOHUMAHHE BIIUSHHS
COIHATbHO-D)KOHOMHYECKUX TPOILIECCOB HAa COCTOSHHE IPUPOJHOM M COIHAIBHON
Cpeibl, 0CO3HAHME III00aIBHOI0 XapaKTepa SKOJOTHUECKUX MPOOIIeEM, OpUEHTALIUS
HAa [PHMEHCHME MaTeMaTHMYECKHMX 3HAaHWN JUIs pElIeHHs 3amad B 00JacTH
OKpYJKaroIleld Cpeapl, IUIAHUPOBAHME ITOCTYINIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJIEICTBHM [T OKPY KAIOIIEH CPEIBI;

8) IeHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW  NPAKTHKH, IOHUMAaHHE
MaTEMaTUYECKOM HayKd Kak c(epbl YeIOBEYECKON IeATEIIBHOCTH, JTalloB €é
pasBUTHS W 3HAYAMOCTH IS PA3BUTHS LUBUIM3ALNH, OBJIAJICHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOHW KyJIbTypoi KaK CpEICTBOM ITO3HAHHMS MHDA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYI0 W HCCIEAOBATEILCKYIO JESITEIbHOCTD
UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE yUeOHbIe el CTBUS

ba3oBble Jornyeckne aeiicTBUS .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATUSIMHU, (HOPMYJIHPOBATH
ompeieNieHUs TOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIINH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPABHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHHSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

J€JaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUYEHUN 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE€ ¥ OT MPOTHUBHOTO), BBICTPAMBATh apryMEHTAIUIO, IPUBOIUTEH IPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBHIBOJIHI,

BBIOMpaTh Crmoco0 pelieHus ydeOHOW 3amayd  (CpaBHHBAaTh HECKOJBKO
BApDUAHTOB  PEIICHMS, BbIOMpaTh  Haubojee  MOAXOMAUIUA ¢  Yy4ETOM
CaMOCTOSITEJILHO BBIJICICHHBIX KPUTEPHUEB).



Ba3oBble ucciieqoBaTeIbcKHe AeiicTBHS:

HCTIONb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOOIEeMYy,
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (hOpMHpOBATh THUIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3HIINIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAaHHE
M0 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00beKTa, SIBICHUS, MPoIiecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU,;

CaMOCTOSITENTFHO (HOPMYITHPOBATh OOOOIIEHHS W BBIBOJBI IO Pe3yJbTaTaM
NPOBEAEHHOTO  HAONIONEHUsS, HWCCICNOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TakKe BBIIBUTATH
MPEONI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nnpopmanueii:

BBISIBIISITh JEPUIIUTHl HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsI OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1auH;

BbIOMpaTh WH()OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIMIO pPA3NIUYHBIX BUIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WH(GOPMAIUIO, MPEICTaBIATh €€ B pasIUYHBIX (popmax,
WLTIOCTPUPOBATH TPaPUIECKH;

OLIEHUBATh HaIEKHOCTh uHbOpMaLIUN o CaMOCTOSITEITEHO
chOpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenmue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMU OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS IO XOJy peIIeHHUs 3aJlauu,
KOMMEHTHPOBATH MOJTYUYCHHBIN pe3ybTar;

B X0Ji¢ OOCYXXIICHHS 3aJlaBaTh BOIIPOCHI IO CYILIECTBY OOCYXIIaeMOU TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBAaTh UJCH, HAIlEJICHHbIE Ha TOUCK
pelIeHus, COIMOCTABJISITh CBOM CYXACHHUS C CYXICHUAMH APYTUX YYaCTHUKOB
auainora, oOHapy>XMBaTh Pa3IM4YUE W CXOJCTBO MO3UIMNA, B KOPpPEKTHOU (dopme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS,

MIPECTABIATh PE3YIbTAThI PEIICHUS 3a/Ja4d, YKCIIEPUMEHTA, HCCIICI0OBaHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATh (opMaT BBICTYIUICHUS € Yy4€TOM 3ajad
MIPE3CHTAIIUU U OCOOCHHOCTEHN ayaAUTOPHHU.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHBIC 1eiiCTBUA



Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJiTOPUTM PEILIEHUs 3aJlayi, BRIOUpaTh CIIOCO0 PEIICHHUS C
y4ETOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTHUPOBATh BAPUAHTHI pPELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAJILHBII NHTEJJIEeKT:

BJAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pediieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3YJbTATOB, BIIAJETh
crocobamMu CcaMONPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M pe3ysbTara pelieHus
MaTeMaTU4YecKoH 3a1auu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPHU PEUICHUU 3aJlayH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIaHHBIX,
HaWJEHHBIX OLIUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE Pe3yJIbTaTa LEIN U YCIOBUSIM, OOBIACHITH IPUUUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIAHONW U MHAMBUAYaTbHOU
paboThl MpU pelleHuH Y4eOHbIX 3a7ad, MPUHUMATh IeJdb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3allMi0 COBMECTHOM palOoThl, pachpenessiTh
BUJBI paboOT, JOroBapuBaThbcs, O0OCYX IaTh IMpOLIECC W PE3yJabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B TPYyMIOBBIX (popmax paboThl (0OCYKAeHUS, OOMEH MHCHHH,
«MO3TOBBIC IITYPMBI» H HHBIC), BBINOJHATh CBOK YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOU JCHCTBUS C JPYTMMU 4IE€HAMHU KOMAaHIbl, OIICHUBATh
KauecTBO CBOEro BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM
Y4aCTHUKaMU B3aHUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 10 kiacce oOydaromMiics MOJYYUT CIEIYIONINE
MpeAMETHBIE PEe3ybTaThl MO OTJEIBLHBIM TeMaM pabouel MmporpaMmbl Y4eOHOTO
Kypca «Anre0pa U Hauaja MaTeMaTHYECKOT'0 aHATN3a»:

Yuciia ¥ BBIYUCICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATHUSMH. paAlMOHATIBLHOE YHCIO0, OCCKOHEUYHas
nepuoandecKas JpoOb, TMPOILEHTHl, HPpaAlMOHATBLHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBLHBIX YUCEN, MOYJIb AEHCTBUTEIBHOIO YHCIIA;

MPUMEHATh JpoOM W TPOLEHTHl MJIsd pPEHICHUs TPUKIATHBIX 3aJad M3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU )KU3HHU;

MIPUMEHSTH MPUOTUKEHHBIE BRIUUCIICHUS, TIPABUIa OKPYTJICHHS, IPUKUIKY U
OIIEHKY pe3yJbTaTa BEIYUCICHUM;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IIEJIbIM II0Ka3aTeseM,
MCIOJIB30BaTh MOAXOASIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YUCEN JUISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HATypaibHOM
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAIBHBIM MOKa3aTelNeM;

CBOOOJTHO OMEpPUPOBATHh MOHATUSAMHU. Jiorapudm Uucna, AECITUYHBIE WU
HaTypaJbHbIE JIOTapU MBI,

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU. CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIIOBOI'O apr'yMEHTA,;

OIEPUPOBATH MOHATUIMHU. APKCUHYC, aPKKOCUHYC U apKTAaHI€HC YHCIIOBOT'O
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTHUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCUJIbHBIC YPABHEHHUS U YPaBHEHUsI-CIIEACTBUS, PAaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSATh PA3IMYHbIE METOJbl PEIIEHUS PAUUOHAIBHBIX M JIPOOHO-
pAallMOHAIBHBIX YPAaBHEHUHM, MPUMEHATH METOJ HHTEPBAJIOB JUIS PELICHUS
HEPABEHCTB,;

CBOOOJHO OMNEpPUPOBATH MOHSATHUAMH. MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMU KO3(h(dUIIMEeHTaMH, KOPHU MHOTOWIEHa, MPUMEHSTh
JIeJICHUE MHOTOYIEHAa HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUIS peLleHUs 3a/ay,

CBOOOJHO ONEpHUpPOBaTh TOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpHlla, ONpeNeNuTeNb MAaTpulbl 2 X 2 U €ero TreOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOMCTBA OmpeAenuTeNss 2 X 2 s BBIYUCICHUS €ro 3HaueHus,
[IPUMEHATh ONPENCIUTENIN JUIsl PELIEHUS CUCTEMbl JIMHEHWHBIX YpPaBHEHWU,
MOJIEIIMPOBATH PEAJIbHBIE CUTYallUd C IIOMOLIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCIIE0BAaTh ITOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MAaTPULl U OIPEIEIUTEIEH,
VMHTEPIPETUPOBATH NIOJYYEHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JEHUCTBUHA C KOPHAMM JUIsl TpeoOpa3oBaHUs
BBIPAKCHUN;

BBITIOJIHATH MPE0OPa30BAHUS YHCIIOBBIX BHIPAKEHHH, COJIEPIKAIIUX CTETIEHH C
palMOHAIBHBIM [10Ka3aTelIeM,

UCIIOIb30BaTh CBOMCTBA aorapumMoB JUIsL peoOpazoBaHus
norapuMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEpUPOBATh MOHATUSIMHU. HpPpALMOHAIIbHBIE, TMOKa3aTelIbHbIE U
jorapuMUYECKUE YpaBHEHUS, HAXOAUTh UX PEIICHUS C TOMOILBIO PABHOCUIIBHBIX
[IEpEX0J0B WIIA OCYILECTBIISASI IPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl AJid MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKECHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHSATh  HeoOxoaumble  (OPMYJIbl  JJIi  PEIIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA,

MOJICJIMPOBAaTh peajbHblE CHUTyalldd Ha s3bIKE anreOpbl, COCTaBIATh
BBIPQ)KEHHUS, YpPaBHEHMs, HEpaBEHCTBA IO VYCIOBUIO 3a/layd, MCCIIEeI0BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM allllapara ajnreopsl.

DyHKIUHN U TPAPUKU:

CBOOOJIHO ONEpPUPOBATH MOHATHAMU: (PYHKIUS, CIIOCOOBI 3aJaHus (PYHKIIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMHIO3ulus GyHKUUMHA, Tpaduk QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIe TpeoOpa3zoBanus rpauKoB PYHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEIETICHHUS U MHOYKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIUH, TPOMEKYTKU 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OINEpUPOBATh TMOHATUSAMHU: UYETHBIE M HEUETHbIE (DYHKIIUH,
nepuoaudeckue (PyHKIIMHM, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMbI U
MUHUMYMBI (DYHKIMM, HaumOoOJblIee M HaUMEHblIee 3HaueHHe (YHKIUM Ha
MIPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: CTENEHHAss (PYHKIMS C HATYypajIbHBIM U
HelabIM ToKa3zarenaeM, rpa@uk CTeneHHOW (YHKIMU C HATypajJbHBIM U LIEJIbIM
nokasarenieM, rpaduk KOpHS N-OM cTerneHu Kak (yHKUMU OOpaTHOM CTENEeHU C
HATypaJbHBIM MOKa3aTeseM,

ONEepUpOBaTh TOHATUSAMU: JUHEHHAs, KBaJpaThuyHas WU JApOOHO-IMHEWHas
(GyHKUMHY, BBIOIHATH 3JIEMEHTAPHOE UCCIEA0BaHUE U MOCTPOCHUE UX IpadUKOB,;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TMOKa3aTeNbHAsT W JorapupmMuyeckas
GbyHKUMH, UX CBOMCTBa M rpaduKH, UCHOJIB30BATh MX TpapUKUA IJs pElIeHUs
YpaBHEHUH;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU. TPUTOHOMETPUYECKAsE OKPYKHOCTh,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (DYHKITUN YMCIOBOTO apryMeHTa,

UCIOJIb30BaTh Tpa@ukd GYHKUMA [O7s8 UCCIENOBaHUSA IMPOLECCOB H
3aBUCUMOCTEH NpH PEIIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB U peabHOM
’KU3HHU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXIYy BETUUMHAMM,

Hauyana maTeMaTH4ecKoOro aHajau3a:

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIOIIasi TeOMETpUUecKas Mporpeccus, TUHEHHBIA U
HKCIIOHEHIIUANBHBIN POCT, opMyna CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCHM I PEUICHUs peajbHBIX 3a/lad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TIOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE TMOCIIEOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apOXACHUS MaTeMaTUYeCKOro aHajlu3a KakK aHaiu3a
0OECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPUPOBATH TOHATUSAMH. HENpPEpbIBHbIE (YHKIUU, TOUKH
paspsiBa rpaduka QyHKIMH, aCUMITOTHI Tpaduka QyHKINH;

CBOOOJTHO OINEpPUPOBATHh TMOHATHEM: (YHKLHUSA, HENpEepbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJIsI pElIeHUs 3a/1ay;

CBOOOJHO OIEpPUPOBATh TOHATUSMU. TEpBasi W BTOpas MNPOU3BOJIHBIC
byHKUMH, KacatenbHas K rpaduKy QyHKINY,

BBIYHCIIATH MIPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YaCTHOTO M KOMITO3HUIIMH
IBYX (DYHKIIMM, 3HATh POU3BOJIHBIE 3JIEMEHTAPHBIX () YHKIIUNA;

UCIOJIb30BaTh T€OMETPUUECKUN U (U3HUECKUN CMBICT MPOU3BOJHOM IS
pelieHus 3a1a4.

MHoxecTBAa M JIOTMKA!

CBOOOJHO  OINEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO, OIEpaluu  Haj
MHOKECTBaMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart AJisi OMUCAHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]a4 U3 JPYrUX y4eOHbIX IPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUAMHM. OIPEACIICHHE, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO O0BEKTA, 0KA3aTEIbCTBO, PABHOCHIbHbIE
yYpaBHEHHS 1 HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB
N HaumeHoBaHue pa3esioB U TeM MPOrpaMMbl Koutpons | Mpakrue | Iaektponnie (unpposkie)
n/n Bcero HbIE CKHe OﬁpaSOBaTeﬂleﬂe pecypcehl
padoTbI padoThi
L Paverammme ypammena n nepssencrss O | 24 ) DIUC Mo osa>
suHElHEIX ypaBHeHii (https://lesson.edu.ru/catalog)
2 Oyukuun u rpaduku. CreneHHas GyHKUIUS € LETbIM 12 1 OI'UC «Most mikona»
HoKa3areneM (https://lesson.edu.ru/catalog)
3 Apudmernueckuil KOpeHb N-0il CTeneHH. 15 1 OI'UC «Most mikona»
HWppauroHaibHble ypaBHEHUsI (https://lesson.edu.ru/catalog)
4 IlokazarensHas ¢ynknus. ITokasarenbHble 10 1 OI'UC «Mos mkona»
YpaBHEHUSI (https://lesson.edu.ru/catalog)
5 Jlorapudmudeckas Gpynkuus. Jlorapupmugeckue 18 1 OTUC «Mos mixona»
YpaBHEHUS (https://lesson.edu.ru/catalog)
6 TpuronomerpuuecKkre BbIpaXKEHHs 1 yPaBHEHUS 22 1 OIHC «Most mona»
(https://lesson.edu.ru/catalog)
7 TlocnenoBaTenbHOCTH U ITPOTPECCHU 10 1 (DFM(_: «Most wikoza»
(https://lesson.edu.ru/catalog
8 Hemnpepriabie dpyrkimm. [Iponssonnas 20 1 ;I;EI[;ISC/ /;(x;ﬂnzgﬁf’z)/)cataloq
9 TloBTOpenue, 06001ICHHE, CHCTEMATH3AIUS 3HAHUH 5 2 ®IUC «Mos mxona»
(https://lesson.edu.ru/catalog
OBILIEE KOJIMYECTBO YACOB 10 TTPOTPAMME 136 10 0



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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IMOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB
Ne aTa JeKTpOoHHbBIE U POBHIE
Tema ypoxa Koutpo | THpakru | [ P uugp
n/n Bcero JIbHBIE YyecKue NU3y4YCHUsA oﬁpaaonaTeﬂbﬂue pecypcehl
padoThI padoThI
1 MHO0x€ecTBO, Onepauy HaJ MHOKECTBAMHU 1 DOI'C «Mos mKoma»
U UX CBOWCTBA (https://lesson.edu.ru/catalog
DOI'C «Mos mKoma»
2 narpamMmsl Ditnepa-Benna 1
Jluarp P (nhttps://lesson.edu.ru/catalog)
3 IIpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 DPI'UC «Mos mikona»
armapara Jisi peleHus 3a1a4 (https://lesson.edu.ru/catalog)
P .06
. al[MOHaJIbHBIC qgcna BIKHOBEHHBIE M . OIYIC «Mos mKona»
eCATHYHBIC APOOH, TPOICHTHI,
A P pot (https://lesson.edu.ru/catalog)
OCCKOHEYHBIC TIEPUOTUUECKUE IPOOH
Parnonaneubie yncina. OOBIKHOBEHHBIE U
5 e: & 1006 otte 1 DOI'C «Mos mKoma»
SITHYHBL H, 11 HTBI,
A P pou (https://lesson.edu.ru/catalog)
OECKOHEUHBIE TIEPUOTUUECKUE IPOOH
6 TIpumenenue apodeit 1 MPOLEHTOB AJIst 1 DI'UC «Mos 1mKomaa»
PpElLeH s IPUKIIA/HbIX 38129 (https://lesson.edu.ru/catalog)
7 IIpumenenue npobeit 1 NPOLEHTOB AJIst 1 DI'C «Mos 1mikoia»
PpELLeH s IPUKJIAJHbIX 33129 (https://lesson.edu.ru/catalog)
8 JeiicTBurensHbIe uncia. PanpionansHbe 1 1 DOI'NC «Most mkoma»
HppaIMOHATBHbIE YHCIIA (https://lesson.edu.ru/catalog
9 Apudmernueckue onepanuy ¢ 1 OI'UC «Mos mkona»

I[eﬁCTBPITeJ'[LHLIMPI quciaMu

(https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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Mopynb AeficTBUTENBHOTO YUCIIA U €70

DI'NC «Mos 1mkoaa»

10 .

CBOMCTBa (https://lesson.edu.ru/catalog
TIpubmmkEéHHBIE BRIYHCICHHS], TPaBUa

u p p OTUC «Most mKkona»

OKPYIJIEHHS, IPUKH/IKA ¥ OLIEHKA

pyr P N (https://lesson.edu.ru/cataloq)
pe3ysbTata BEIYUCICHUH
OCHOBHEIE METO/IbI PELIEHHUS LIEIbIX U

" ¢ p - OI'C «Mos mKona»

JIPOOHO-PAIMOHAIBHBIX YPABHEHUH 1

P P P (nttps://lesson.edu.ru/catalog)
HEPaBCHCTB
OCHOBHBIE METO/IBI PELICHHUS IIEIIBIX U

13 6 P . DI'C «Mos mkoma»

JIPOOHO-PAIIHOHAIBHBIX YPaBHEHUH 1

P P P (https://lesson.edu.ru/catalog)
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELICHHUS IICIIBIX U

" . JbI P I ; DOI'NC «Most mkoma»

JIPOOHO-PAITHOHABHBIX YPABHEHUH 1

P p yp (https://lesson.edu.ru/catalog)
HEpPaBEHCTB
MHoro4jieHbl OT OJHOH IIEPEMEHHOM.

p DOI'C «Most miKoma»
15 Jlenenne MHOrO4JIeHa HA MHOTOYJICH C
(nttps://lesson.edu.ru/catalog)

octatkoM. Teopema besy

16 MHorouseHs! ¢ HeabIMi KOd(QGHUIUEHTaMU. DI'UC «Mos mikona»
Teopema Buera (https://lesson.edu.ru/catalog)

. . DI'UC «Mos mkoma»
17 Perrenne cucteM JIMHEWHBIX YpaBHEHU I
(nhttps://lesson.edu.ru/catalog
o o ®OI'UC «Mos mkoma»
18 Pemenue cucreM JIMHEIHBIX ypaBHEHUH
(https://lesson.edu.ru/catalog
Martpuna cucteMsl JIMHEHHBIX YpaBHEHUH.

19 Omnpepenurens MaTpULbl 2X2, ero OI'UC «Mos 1ikomna»
TeOMETPHYECKHIA CMBICII U CBOMCTBA; (https://lesson.edu.ru/catalog
BLIYKCIIEHUE €r0 3HAYECHUs

20 OnpenenuTesnb MaTPUIBI 2X2, ero DOI'UC «Mos mkona»



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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TEOMETPUIECKUI CMBICI U CBOWCTBA,
BBIUMCIICHHUE €T0 3HAUYCHUS

(https://lesson.edu.ru/catalog)

IIpumenenne onpeaenuTens Ui peleHUs

DI'NC «Mos mikoaa»

21
CHCTEMBI JIMHCHHBIX ypaBHEHHI (https://lesson.edu.ru/catalog)
29 Pemenne npukiaaHpIx 3a1a4 ¢ TOMOIIBIO DI'C «Mos 1mKoia»
CHCTEMbI JIMHEHHBIX YpaBHEHHUIT (https://lesson.edu.ru/catalog)
23 Pemenne npukiaIHbIX 3a/1a4 ¢ TIOMOIIBIO DI'C «Mos 1ikoja»
CHCTEMBI JIMHEHHBIX YpaBHEHU (https://lesson.edu.ru/catalog)
K 6ora: "P
y O:TpeonLHaﬂ ;;a ao::a ; zméorzazbﬂme OIHC Mos mKonar
BHEHUS U HepaBeHCTBA. CHCTEMBI
P B p o (https://lesson.edu.ru/catalog)
JIUHEHHBIX YPaBHCHHI
] .
| S, croobu semmm by SIUC Mox uoma
MMH THEI kiun. Kommosuius
N P YHIH . (https://lesson.edu.ru/catalog)
dhyHKIUMI
26 I'paduk QpyHKIMU. DEMEHTapHbIE OI'UC «Mos mikona»
npeobpa3oBanust rpaduKoB QyHKIHI (https://lesson.edu.ru/catalog
06
| S
VHICHITH, TEYIIH QY. (https://lesson.edu.ru/catalog
[TpomexyTKH 3HAK MOCTOSHCTBA
Ye & .
| e mestrie d. SIUC Mox uoma
HOIMYECKH KIMH. MEXYTKU
PHOR Y P vt (https://lesson.edu.ru/catalog
MOHOTOHHOCTH (DYHKITHH
Makc .
KCHMYMBI I MUHUMYMBI (QYHKIHH OIHC Mos mxoxa»
29 HauGoblee 1 HauMeHbIIee 3HaYeHHe
(nttps://lesson.edu.ru/catalog)
(hYyHKIIMM HA IPOMEXKYTKE
30 Jluneiinas, kBagpaTuuHas U JpoOHO- DI'C «Mos 1mkoia»
nuHeiHas QyHKUUU (https://lesson.edu.ru/catalog)
31 DneMeHTapHOE UCCIICIOBAaHNE U DI'IC «Mos 1koia»



https://lesson.edu.ru/catalog
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MOCTPOCHHE TPAaUKOB STHX (YHKIHH

(https://lesson.edu.ru/catalog)

DneMeHTapHOEe UCCIIEAOBAaHHE U

DI'NC «Mos 1mkoaa»

32 HOoCTpOeHHE rpaMKOB ITUX GYHKIHIT (https://lesson.edu.ru/catalog)
33 CreneHb ¢ 1ebIM IoKa3aTejieM. bunom DI'UC «Mos 1mKoaa»
Hetorona (https://lesson.edu.ru/catalog)
34 CreneHsp ¢ LEeJIbIM [ToKa3aTeneM. buaoMm DI'IC «Mos 1koja»
Hetorona (https://lesson.edu.ru/catalog)
CreneHHast QpyHKIHSA C I.-'IaTyp“aJ'ILHBIM u OIYIC «Mos mKona»
35 HeJbIM rokasarenieM. E€ coiicTBa n
(https://lesson.edu.ru/catalog
rpadux
36 KonrponpHas padota: "CreneHHas OI'UC «Mos mxona»
¢dyukunst. E€ coiicta u rpaduk” (https://lesson.edu.ru/catalog
37 Apudmernueckuit KOpeHb HaTypaabHON OI'UC «Mos mkona»
CTCIIEHH H ero CBOMCTBA (https://lesson.edu.ru/catalog
38 ApudmeTHuecKuii KOpeHb HaTYpaIbHO N OI'NC «Mos mkona»
CTENEHH ¥ €Tr0 CBOMCTBA (https://lesson.edu.ru/catalog)
39 [TpeoOpa3oBaHust YUCIOBBIX BHIPAKEHHI, DOI'NC «Most mkoma»
COJIepYKAIUX CTEIICHH ¥ KOPHU (https://lesson.edu.ru/catalog)
40 IIpeo6pazoBaHms YHCIOBBIX BHIPaXKCHUH, OI'UC «Mos mixona»
COZIEPYKAIIUX CTETICHH ¥ KOPHU (https://lesson.edu.ru/catalog)
a1 IIpeo6pa3zoBaHus YHCIOBBIX BBIPaXKCHUH, OI'UC «Mos mkona»
COZIepIKAIUX CTEHCHH M KOPHU (https://lesson.edu.ru/catalog)
HWppatronanbHsle ypaBHeHHs. OCHOBHbBIC
42 M(Ie)fozlbl peuieHus IZ}l))palll/IOHaﬂbeIX OIUC «Most mkona»
N (https://lesson.edu.ru/cataloq)
ypaBHEHUI
HWppanmonansHele ypaBHeHH. OCHOBHBIE OIYIC «Mos mKona»
43 METOJIbI PEIICHUS HPPaHOHATBHBIX

ypaBHEHUI

(https://lesson.edu.ru/catalog)
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Hppaunonansusie ypaBHeHHs. OCHOBHBIE

DI'NC «Mos 1mikoaa»

44 METOE! p?meHM HPPALHOHATBHEIX (https://lesson.edu.ru/catalog
YpaBHEHHIA
45 PaBHOCHIIBHBIE IIEPEXO/IBI B PEIIEHHU OI'UC «Mos mkona»
UpPAIMOHAJIbHBIX YPaBHEHHU (https://lesson.edu.ru/catalog
6 PaBHOCHIIBHBIE TIEpEXO/IBI B PELICHUN OI'UC «Mos mikona»
UPPALMOHAJIbHBIX YPABHEHHI (https://lesson.edu.ru/catalog
47 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT DOI'NC «Most mkoma»
MPPAIMOHATBHBIX YPaBHEHHIA (https://lesson.edu.ru/catalog)
48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIIEHUN OI'UC «Mos mixona»
HPPALOHATBHBIX YPaBHEHHMIT (https://lesson.edu.ru/catalog)
CaoiicTBa 1 TpaduK KOpHS N-0i1 cTeneHn
49 Kak q)yHKuH:Ip ogl)oaTHo;I) CTETIEeHH C OIUC «Most oz
(https://lesson.edu.ru/catalog)
HaTypaJbHBIM MOKa3aTeJIeM
CaoticTBa 1 rpaduK KOpHS N-0if cTeneHn
50 KaK Q)yﬂxumr[p 06(1])Z)aTH0f/'II) CTEIEHH C OIHC «Most mkona»
(https://lesson.edu.ru/catalog)
HaTypaJbHbIM [OKa3aTeJIeM
KonrponbHas padota: "CBolicTBa 1 rpaduk
51 KOpHiI{) n-oit CTEHGHI/I. I/IppaHI/IOHaJILHEIG(b PIHUC «Most ukona»
" (https://lesson.edu.ru/catalog)
YpaBHEHUS
59 Crenenp ¢ paMOHAIBHBIM ITOKa3aTeNeM U DI'MC «Mos mikoja»
e cBoiicTBa (https://lesson.edu.ru/catalog)
53 CreneHb ¢ pallnOHAIBHBIM ITOKa3aTeNeM U DI'MC «Mos mikoa»
eé cBoiicTBa (https://lesson.edu.ru/catalog
54 CreneHs ¢ palMOHAIBHBIM [T0Ka3aTeneM U DI'C «Mos 1mkoa»
eé cBoiicTBa (https://lesson.edu.ru/catalog
55 [MoxasatenbHas GyHKIHS, e€ CBOWCTBA U DI'C «Mos 1koja»

rpadux

(https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
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Hcnonp3oBanue rpaduka GyHKIUH I

DI'NC «Mos 1mkoaa»

56
peLICHHST YPaBHEHHUI (https://lesson.edu.ru/catalog)
57 Hcnons3oBanue rpaduka GyHKIUH I OI'NC «Mos mxona»
peliieHUs] ypaBHEHHI (https://lesson.edu.ru/catalog)
I .0
58 ;)K:SaTeJ:)HebIe yp&z)B:aZl;l/l;I CHOBHBIC DBIUC «Mos IIKONa»
METOAbL HICHUA IT ' TCJIIBbHBIX
ABLP . (https://lesson.edu.ru/cataloq)
YpaBHEHUH
IT .O
59 werous pewcum noxmtcr @IUC Mo nrrora>
At pe (https://lesson.edu.ru/catalog)
ypaBHEHUH
I .
60 ;)K:SaTCJ;LH:IC ypa()BHai};H: OcHOBHBIE D®IUC «Mos KoNa»
METOAbI TICHUSA IIOK ' TCIIBHBIX
AP N (https://lesson.edu.ru/catalog)
YpaBHEHUU
61 KonrponbpHas pabota: "IlokazaTensHas OI'UC «Mos mkona»
¢Gyukuus. [TokasaresbHble ypaBHEHHS" (https://lesson.edu.ru/catalog)
OI'NC «Mos mkona»
62 JI . Caoii
orapugs tncra. Cpoficrsa norapupma (https://lesson.edu.ru/catalog
DOI'NC «Most mkoma»
63 JI . Coii
orapugpw wmeaa. CpoficTsa norapuua (https://lesson.edu.ru/catalog
OI'MC «Most mkoma»
64 Jlora cia. CBoiicTBa jora a
rapugw mcna. CBoicTBa Toraph (https://lesson.edu.ru/catalog
65 Jlec S e norapid OI'NC «Most mkona»
SITUYHBIC U HAT BbHBIC JIOTaPpU(PMBbI
P p (https://lesson.edu.ru/catalog)
66 Jlec S e norapud OI'NC «Mos mkona»
ATUYHBIC U HAT bHBIC JIOTapUu(PMbI
P P (https://lesson.edu.ru/catalog)
67 TIpeoOpa3zoBanue BRIpaKCHHUH, COAEPIKALIUX DOI'NC «Mos mkoma»
JorapuQpMBI (https://lesson.edu.ru/catalog)
68 [TpeoOpa3oBaHue BBIpaXKEHHH, COIepKAIINX DOI'NC «Most mkoma»
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norapugmsl

(https://lesson.edu.ru/catalog)

TIpeoOpaszoBanue BIpayKeHHUH, COACPIKALINX

DI'NC «Mos 1mkoaa»

69
norapudmer (https://lesson.edu.ru/catalog)

70 Jlorapudmudeckas GpyHKus, e€ cBolicTBa U OI'UC «Mos mkona»
rpaduk (https://lesson.edu.ru/catalog)

71 Jlorapupmuueckas GpyHkuus, e€ CBOWCTBa U OI'NC «Mos mkona»
rpaduk (https://lesson.edu.ru/catalog

7 Hcnons3oBanue rpaduka GyHKIAU I DOI'NC «Most mkoma»
peleHns ypaBHEHMI (https://lesson.edu.ru/catalog

73 Hcnons3oBanue rpaduka GyHKIUH I OI'UC «Mos mixona»
pelieHnst ypaBHEeHHI (https://lesson.edu.ru/catalog
Jlorapumudeckue ypaBHeHHs. OCHOBHBIE OIUC «Mos mKona»

74 METO/IbI PEIICHHS JIOTapU(PMUIECKIX (https://lesson.edu.ru/catalog)
ypaBHEHUH ’ R
Jlorapudmudeckue ypaBHeHHsE. OCHOBHBIE OIYAC «Mos LKona

75 METO/bI PEILCHNS JIOTapU(PMIUECKUX (https://lesson.edu.ru/catalog)
yYpaBHEHUH ’ R

o Hzrzpnd)hémqeecxne (})’p:BH;HI/IS{.e(C)CHOBHLIC OIYAC «Mos LKona
METO/IbI PEUICHHS JIOTAPU(PMUIECCKIX

At P N P (https://lesson.edu.ru/catalog)
YpaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUU OI'UC «Mos mxona»
JOTapU(PMIUECKIX ypAaBHEHHH (https://lesson.edu.ru/catalog)

78 PaBHOCHIIBHBIE IIEPEXO/IBI B PEIIEHHU OI'UC «Mos mkona»
J0rapupMHIECKUX ypaBHEHHI (https://lesson.edu.ru/catalog)

79 Konrponbhast padora: "Jlorapupmudeckas OI'NC «Mos mkona»
¢ynknus. JlorapupMuueckne ypaBHEeHUS'" (https://lesson.edu.ru/catalog)

80 CuHyc, KOCHHYC, TAaHT€HC W KOTaHTeHC DI'C «Mos mikosa»

YHUCJIOBOI'O aprymMeHTa

(https://lesson.edu.ru/catalog
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CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC

DI'NC «Mos 1mikoaa»

81
YHCIIOBOTO apryMeHTa (https://lesson.edu.ru/catalog

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC OI'NC «Most mkoma»
YHUCIOBOTO apryMeHTa (https://lesson.edu.ru/catalog

83 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC DI'UC «Mos mikona»
YHCIIOBOrO ApryMEHTa (https://lesson.edu.ru/catalog)
TpuroHoMeTpH4ecKasi OKPYKHOCTB, OIYIC «Mos mKona»

84 OIIpe/IeNICHUE TPHTOHOMETPHISCKUX (https://lesson.edu.ru/catalog)
(QYHKIHI YMCIOBOIO apryMeHTa ’ R
Tpuronomerpuueckas OKpyKHOCTb, DIHC «Most mKoxas

85 OIIpe/ieNICHHe TPUTOHOMETPHYECKUX (https://lesson.edu.ru/catalog)
(yHKIHIT 9HCIOBOTO aprymMeHTa ' T

OI'MC «Most mkona»

86 OCHOBHBIE TPHTOHOMETPUUECKUE (HOPMYIIBI (https://lesson.edu.ru/catalog)
DI'UC «Mos mikona»

87 OCHOBHBIE TPUrOHOMETpUYECKUE HOpMyIIbI (https://lesson.edu.ru/catalog)
DI'UC «Mos mikona»

88 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYJIBI (https://lesson.edu.ru/catalog)

89 Octo . oHOME eckrie o OI'MC «Most mkoma»

HOBHBIC TPUT'OHOM! HNYCCKH MYIJIbI
p P PMY. (https://lesson.edu.ru/catalog

90 IIpeo6paszoBanne TPUTOHOMETPHIECKHX OI'UC «Mos mxona»
BBIPKCHUI (https://lesson.edu.ru/catalog

91 IIpeo6pazoBaHue TPUTOHOMETPHUECKHX OI'UC «Mos mkona»
BBIPOKEHHUIT (https://lesson.edu.ru/catalog

92 TIpeoOpa3zoBaHue TPUTOHOMETPUUECKHUX OI'NC «Mos mkona»
BBIPKEHUI (https://lesson.edu.ru/catalog)

93 [Tpeobpa3oBaHie TPUTOHOMETPHUIECKUX DOI'NC «Most mkoma»

BBIpaXCHHUN

(https://lesson.edu.ru/catalog)
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DOI'NC «Mos mikoaa»

94 P i
CHICHNUEC TPUTOHOMETPUYECKUX YPAaBHCHUN (https://lesson.edu.ru/catalog)
95 Pemmerue oHOME cc ABHCHI DI'NC «Mos mikoaa»
IMICHHUC TPUTOHOMETPHUYCCKUX BHCHHUU
p P » (https://lesson.edu.ru/catalog)
96 Pemenne OHOME €CcK aBHEHUIA PIUC «Most mkona»
INCHHUC TPUTOHOMETPHY X BHCHHUU
P P P (https://lesson.edu.ru/catalog)
97 Pemenue TpUrOHOMETPUYECKUX aBHEHMI PIUC «Most mxona»
P P P (https://lesson.edu.ru/catalog)
98 Pemenne OHOME ec aBHEHUI OIHUC «Most mkona»
IICHHUC TPUTOHOMETPHYCCKUX BHCHHUU
P P M (https://lesson.edu.ru/catalog
99 Pemmerue oHOME cc ABHEHI DI'NC «Mos mkoaa»
IICHHUC TPUTOHOMETPHUYCCKUX BHCHHUU
P P P (https://lesson.edu.ru/catalog
100 Pemenne OHOME €CK aBHECHUI ®IUC «Most mkona»
IMICHHUC TPUTOHOMECTPHY X BHCHHUU
P P P (https://lesson.edu.ru/catalog
'I'<0HTp0J'H>Ha$I pabora: BIHC «Most mKona»
101 TpuroHoMeTpHUYECKUE BHIPAKEHUS U
" (https://lesson.edu.ru/catalog)
TPUTOHOMETPUIECCKHUE YPABHCHUS
II , 0
OCIICZ[OBaTeJ'ILHOCTI/IN CIIOCOOHKI 3aJIaHUA DOIUC «Most 1Koma»
102 nocieaoBarenbHocTe. Metos
. (https://lesson.edu.ru/catalog)
MaTeMaTU4€CKOU UHAYKIIUU
MOHOTOHHBIE U OrpaHU4YCHHBIC D®IUC «Mos KoNa»
103 MoCJIeA0BaTeNbHOCTH. McTopus aHamm3a
(https://lesson.edu.ru/catalog)
OECKOHEUHO MaJIbIX
OI'NC «Mos mkona»
104 Aj
pHueTIeCKas nporpecci (https://lesson.edu.ru/catalog)
105 I'eomeTpuueckas mporpeccust PIUC «Most mkona»
P porp (https://lesson.edu.ru/catalog)
106 BeckoHeuHO yObIBatoIIas reoMeTpudecKast OI'UC «Mos mikoa»
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Hporpeccus

(https://lesson.edu.ru/catalog)

CymMa OecKOHEYHO yObIBaromeit

DI'NC «Mos 1mkoaa»

107 TeOMETPHIECKON MIPOrPecCHit (https://lesson.edu.ru/catalog
108 JIuHeHbI 1 3KCITOHEHIUAIBHBIN POCT. DI'UC «Mos 1mKoaa»
Yucio e. DopMyiia CI0KHBIX IPOLEHTOB (https://lesson.edu.ru/catalog
109 JIuHe bl 1 3KCITOHEHIUAIBHBIA POCT. DI'C «Mos 1ikosa»
Yucio e. DopMyita CI0KHBIX IPOLECHTOB (https://lesson.edu.ru/catalog
110 Hcnonp3oBanre IpOrpeccuu I penieHHst DOI'NC «Most mkoma»
peaNBHBIX 3a/1a4 MTPUKJIATHOTO XapaKkrepa (https://lesson.edu.ru/catalog)
111 Kourtponbhas padora: OI'NC «Most mkoma»
"TlocnenoBaTenbHOCTH U IPOrpeccuu’ (https://lesson.edu.ru/catalog)
112 HenpepsiBHbIe QpyHKIIUY U X CBOWCTBA (DH/I? «Modt wikosa>
(https://lesson.edu.ru/catalog)
113 Touxa pa3pbiBa. ACUMITOTHI TpaduKOB DI'UC «Mos mikona»
(dyHKIHI (https://lesson.edu.ru/catalog)
114 CBoiicTBa QyHKIHMI HEMTPEPHIBHBIX HA OI'NC «Mos mkona»
oTpesKe (https://lesson.edu.ru/catalog)
115 CBolicTBa (h)yHKIUI HENPEPHIBHBIX Ha OI'UC «Mos mxona»
oTpe3ke (https://lesson.edu.ru/catalog)
116 Merton uHTEpBAJIOB IS PELICHUS DOI'UC «Mos 1mKomaa»
HEPABCHCTB (https://lesson.edu.ru/catalog
117 Merton uHTEpBAJIOB I PELICHUS DI'UC «Mos 1mKomaa»
HEPaBEHCTB (https://lesson.edu.ru/catalog
118 Merton nHTEpBAJIOB VISl PELICHUS DI'C «Mos 1kojia»
HEPaBEHCTB (https://lesson.edu.ru/catalog
119 IIpumMeHeHne CBOIICTB HENMPEPBIBHBIX OI'UC «Mos mixona»

(GyHKUIUHA 11 peneHus 3axad

(https://lesson.edu.ru/catalog)



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

IIpumeneHne CBOICTB HENMPEPBIBHBIX

DI'NC «Mos 1mkoaa»

120
(hYHKIHMI TS penenust 3a1a4 (https://lesson.edu.ru/catalog)
121 Hepsa opa o350 e OI'MIC «Most mkoma»
Basi U BTOPAasi IPOU3BOTHBI KIUU
P past TP A i (https://lesson.edu.ru/catalog)
122 Onpenenenue, reoMeTPUIECKHH CMBICIT DI'UC «Mos mikona»
NPOM3BOJIHOM (https://lesson.edu.ru/catalog)
123 Onpenenenne, GU3NIECKHH CMBICIT DI'C «Mos 1ikoja»
MPON3BOIHOMN (https://lesson.edu.ru/catalog)
124 YpaBHeHHE KacaTeIbHON K rpaguKy DOI'NC «Most mkoma»
dyHKIT (https://lesson.edu.ru/catalog)
125 YpaBHEeHHE KacaTelbHOH K rpaduxy OI'UC «Mos mikona»
GyHKIT (https://lesson.edu.ru/catalog
o DI'UC «Mos mikona»
126 TIpou3BoaHBIC ANIEMEHTAPHBIX (DYHKIH (https://lesson.edu.ru/catalog
. PI'UC «Mos mikosa»
127 TIpousBoHbIE dJIeMEHTAPHBIX HYHKIIHUI (https://lesson.edu.ru/catalog
128 KonrtpossHas padora: "TIponsBoaHas” OI'UC «Most 1ikosa»
ITpoMexkyToYHast aTTeCTaIHs. (https://lesson.edu.ru/catalog)
129 IIponsBogHas CyMMBI, TPOU3BEACHNUS, DOI'NC «Mos 1mkoaa»
YaCTHOTO W KOMITO3UIIUH (DYHKITHIA (https://lesson.edu.ru/catalog)
130 IIpounsBoaHas cymMBbl, IPOU3BENECHUS, OI'UC «Mos mkona»
YAaCTHOTO U KOMIO3ULIUK (QyHKIHI (https://lesson.edu.ru/catalog)
131 IIpousBoaHas cymMbl, IPOU3BEEHUS, OI'UC «Mos mkona»
YACTHOrO U KOMIO3UIMU QYHKIMI (https://lesson.edu.ru/catalog)
132 TloBTOpenue, 06001IeHHE, CHCTEMATH3AIIHS DI'IC «Mos 1ikoja»
3HaHwit: "YpasHenus" (https://lesson.edu.ru/catalog)
133 IloBTOpenue, 06o0mEeHNE, CHCTEMATH3AIHS OI'UC «Mos mkona»
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3HaHuil: "OyHKIMH"

(https://lesson.edu.ru/catalog)

DI'NC «Mos mkoaa»

134 u 1 1
3 TOrOBa KOHTPOIbHaA pagoTa (https://lesson.edu.ru/catalog
DOI'C «Most miKoma»
135 u 6 1 1
TOroBas KOHTPOTLHA paboTa (https://lesson.edu.ru/catalog
TloBTOpenue, 06001IeHHE, CHCTEMATH3AIHS DI'C «Mos 1mikoja»
136 . 1
3HAHUH (https://lesson.edu.ru/catalog
OBIIEE KOJIMYECTBO YACOB I10 136 10

IMPOI'PAMME



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Anrebpa n Hayasia MareMaruueckoro anammsa 10-11

(Astopsr: III.A.Anmumos, 10.M.Koasrun, M.B.Tkauesa, H.E.®enoposa, M.U.111abynun)

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJA

[Toypounsie pa3paboTKH 1Mo anredpe u Havaam aHanusa (A.H. Pypykun)

https://t.me/zanimmath

https://edsoo.ru/mrmatematika/2/

https://edsoo.ru/mr-matematika/

http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/;

https://fg.resh.edu.ru/

https://lesson.edu.ru/catalog

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

®T'UC «Mos mikomaa» (https://lesson.edu.ru/catalog)

https://t.me/zanimmath

https://edsoo.ru/mrmatematika/2/

https://edsoo.ru/mr-matematika/

http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/;

https://fg.resh.edu.ru/

https://lesson.edu.ru/catalog
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