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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro mpeamera «Anredpa M Havajga MaTeMaTHUYE€CKOTO
aHanu3a» (yriayOJIeHHBIH YpPOBEHb) Ha YPOBHE CpeAHEro oO0miero oOpa3oBaHUs
MOJIHOCTBIO COOTBETCTBYET (eaepanbHOil paboueld mporpamMme y4eOHOTro MpeaMeTa
«Anrebpa ¥ Hayalla MaTeMaTHMYECKOrOo aHalu3ay yriayOJIeHHOro YpOBHS s
oOyuaromuxcss 10 —11 knaccoB. CocraBieHa Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM
ocsoenust ®OIT COO, nmpexactasiaenubix B PI'OC COO, a takxke ¢eaepaibHON paboueit
nporpaMMmbl  BocnuTaHusi, ¢ yuérom KoHuenmuu npernojaBaHusi MaTeMaTUKH B
poccuiickoit (denepanuu (yrBepkaEHHOU pacnopsikeHueM [lpaBurenbctBa Poccuiickoii
@eneparun ot 9 ampens 2016 1. Ne 637-p) M MHOMUIEKUT HENOCPEICTBEHHOMY
NPUMEHEHHIO TIpU peanu3anuu oos3zarensHoit yactu GOIT COO.

Pabouas mporpamma pazpaboTaHa ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUM,
OpEeIbABIAEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, M TPAJAULUNA POCCUICKOTO
oOpazoBanusi. Peamuszamusi mporpaMMbl  OOecCrieYMBAaeT OBJAQJCHHUE  KIFOUEBBIMU
KOMIIETEHITUSIMU, COCTaBIISIOMIMMUA OCHOBY JUIsl CAaMOpa3BUTHUS U  HENPEPHIBHOTO
o0pa3oBaHus, IEJIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO U I103HABATEILHOTO
pPa3BUTHS JTUYHOCTU OOYUYAIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Henun m3yuenus mpenamera «Anredpa W Hayajga MaTeMAaTHYECKOTO aHAIM3a» Ha
YTIIyOJICHHOM YPOBHE B CpeHEN IITKOJIC MPOI0JDKAIOT OCTaBaThCS:
- pa3BUTHE MHTCIUICKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOydJaronuxcs,
MO03HABATEIPHOW aKTUBHOCTH, UCCIICIOBATEIIBCKUX YMECHHH, KPUTHYHOCTH MBIILICHUS,
WHTEpeca K U3yUYCHHIO MAaTEMaTHKH;
- IOJIBeICHUE O0YyJaroIMXcs Ha JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H
MaTEMaTUKA M OKPYXKAIOIIEr0 MHpa, MOHUMAaHWUE MaTEMaTHKA KaK dYacTh oOmei
KYJIbTYPBI YCJIOBEUCCTRA,;
- hopMHUPOBAHUE HAYIHOTO MUPOBO33PCHHS YUAIIMXCs, a TakKe (OPMHUPOBAHKUE KAYEeCTB
MBINIJICHUS,, HEOOXOAMMBIX JIJIsi QJanTallid B COBPEMEHHOM HWH(OPMAIIIOHHOM
o011ecTBe;
- o0ecrieueHrHe BO3MOXKHOCTH HCIIONBH30BAHUS MAaTEMaTUYECKUX 3HAHUW W yMEHHH B
MOBCEIHEBHOW JKM3HM W BO3MOXHOCTH YCIIEITHOTO TPOAODKEHHsS 00pa3oBaHUs I10
CICIUANBHOCTSAM, HE CBS3aHHBIM C TPHUKIAJHBIM HCIIOJIb30BAHUEM MAaTEMATHKH.

OcHOBHBIMHM  3aJayaMM  M3yuyeHus npeamera «Ainrebpa M Hauana
MaTeMaTUYECKOr0 aHAJIN3a» Ha YIIIyOJIEHHOM YPOBHE B CPE/IHEH IIKOJIE SBIISIOTCS:
- (QopMHpOBaHHME IIEHTPATBHBIX MATEeMATUYCCKUX TMOHATHHA (YMCIO, BEJIMYHHA,
reomeTpudeckass (Qurypa, MnepeMeHHasi, BEpOSATHOCTh, (YHKIHS), 00eCrneurnBaroIInuX
PEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHuUs 00yJarOINXCs;
- paclIMpeHue Kpyrosopa ydalluxcs, 3HAKOMsS HX € HMHAYKIUEH U JAeIyKIMeH,
o0oO1IeHneM M KOHKpeTH3allMeW, aHaJu30M U CHHTE30M, Kiaccupukauueidn u
cucTeMaTHu3anueil, abcTparnpoBaHneM, aHaJIOTHEH;
- ¢opmupoBanne (YHKIMOHAIBHOM  MaTeMaTHYeCKOM TIPaMOTHOCTH:  yMEHUS
pacrno3HaBaTh MaT€MaTHYECKHE AacleKThl B pEalbHBIX JKU3HEHHBIX CUTYyalUsX
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U IpU M3YYEHUHU JpYyruX Y4YeOHBIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEpHOCTEH, (opMynupoBaTh KX Ha S3bIKE MAaTeMaTUKd U  CO3/1aBaTh
MAaT€MAaTHYEeCKUE  MOJEIM, IPUMEHATb OCBOCHHBIM  MAaTEeMaTHYECKHM  ammapar
JUISl. PEIICHUS IPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HWHTEPIPETUPOBATh W OLICHUBATh
IIOJIYYEHHBIC PE3YJIbTATHI.

VY4ebHbIll TpenMeT «Anredpa U Hayajla MaTeMaTHYECKOT0 aHalIn3a» SBISETCS OJTHUM U3

HauOoJee 3HAYUMBIX B IIPOrpaMMe CpeHEero o01iero oopa3oBaHus, MOCKOIbKY, C OJTHON
CTOpPOHBI, OH 00€CIEYMBAET MHCTPYMEHTAIIbHYIO 0a3y JUIsl U3yYEHUsI BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (QOPMUPYET JOrMYECKOe U aOCTPaKTHOE
MBIIIJIEHUE O0YyYarolUIMXcsi Ha YpOBHE, HEOOXOAMMOM JJii OCBOCHMS HH(DOpPMATHKH,
0OLIECTBO3HAHUS, UCTOPUU, CIOBECHOCTH M JPYruX IWUCUUIUIMH. B pamkax naHHOTO
y4eOHOro Kypca OOydarolluecs OBIIAJIEBAIOT YHHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOMU
HayKH, KOTopasi pOpMyJIHPYET CBOU JOCTUKEHUS B MaTeMaTHUECKOU (popme.

VY4eOHbIil Kypc ayireOpbl 1 HaYall MAaTEMaTHYECKOT0 aHaIN3a 3aKJIaJbIBAeT OCHOBY
JUISL  YCTEIIHOTO OBJIAJICHUS 3aKOHaMU (U3WKH, XUMHH, OHOJOTHH, TMOHUMaHUs
OCHOBHBIX TEHJICHIIUH pa3BUTHUA SKOHOMUKHM M OOIIECTBEHHOW JKU3HU, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX TU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCIIOJIB30BaTh WX JIJISl JalIbHEHIIero oOpa3oBaHUsl U B TOBCEIHEBHOM >KM3HU. B To ke
BpeMs OBJIaJicHHE a0CTPAaKTHBIMH M JIOTUYECKU CTPOTHUMH KOHCTPYKIMSIMHU ainreOpsl U
MaTeMaTHYeCKOTO  aHajli3a  pa3BUBAaeT YMEHHE  HAxXOJUThb  3aKOHOMEPHOCTH,
000CHOBBIBATh HUCTHUHHOCTb, JIOKA3bIBaTh YTBEPXKICHUS C TIOMOUIBI0 HMHAYKIIMH U
paccyxaatb  JEAYKTMBHO,  HWCIIOJb30BaTh  0000IIEHWE W  KOHKPETU3AIHIO,
abcTparupoBaHUE M aHAJIOTHIO, HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xone n3yuenust yue6HOro Kypca «Anredpa v Hayalla MaTEMaTHIECKOTO aHAIIN3ay
oOyyJarolyecs moJIy4aroT HOBBIM OMBIT PEIIeHUs TPUKIAIHBIX 3a7a4, CAMOCTOSITEILHOTO
MOCTPOEHUSI MATEMATHYECKUX MOJEIIEH pealIbHbIX CHUTyalldid, HWHTEPIpPETaAlUU
MOJIYYEHHBIX PEIICHUM, 3HAKOMSTCS C TPUMEpPaMU MaTEMaTUUECKUX 3aKOHOMEPHOCTEN B
MpUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMaTHUYECKUMU OTKPBITHSIMU U UX
aBTOpPAMU.

Y4eOHbIIT Kypc 00JagaeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTCHIIAATIOM,
KOTOPBI  peanu3yercs Kak 4epe3 y4yeOHBI  marepual, CHoCOOCTBYIOIIMN
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M uepe3 Cheuupuky ydeOHOM
JIEATENbHOCTH, TpeOyrorieit MPOAOJKUTEIBHON KOHIICHTPAIINH BHUMaHWUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJYUEHHBIN pe3ybTar.

B ocHoBe MeTtonuku oOydeHus ainreOpe M HayajgaM MaTEeMaTHYEeCKOTO aHajau3a
JICKUT JACSITEITHHOCTHBIM MPUHIIUI 00 yICHHS.

B cTtpykrype ydeOHOro Kypca «Anredpa W Hauajga MaTeMaTUYECKOTO aHAIU3a»
BBIJICJICHBI CJIEAYIOIINE COACPKATETbHO-METOANYECKUE JIMHUU: «UKCIa U BEIYUCICHUSI,
«DyHkMu U Tpadukuy, «YpaBHEHUS M HepaBeHCTBa», «Hawama maTeMaTHuecKoro
aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOINYECKUE
JUHUM U3YYalOTCsl Ha TPOTSHKEHUHM JBYX JIET OOydeHHUs Ha YPOBHE CpeaHEero oOIIero
00pa3oBaHusi, €CTECTBEHHO JOIOIHSS JIPYr Jpyra U MOCTENEHHO HAChIAACh HOBBIMHU
TeMaMu U pasnenamu. J[aHHbIH y4eOHBIM Kypc SIBISETCS MHTEIPATUBHBIM, MOCKOJBKY
00beIMHSIET B ce0e coliepKaHUe HECKOJbKMX MaTeMAaTHYE€CKUX IUCLMIUIMH, TAaKUX Kak
anredpa, TPUrOHOMETPUS, MAaTEMATHUYECKUN aHAJIU3, TEOPUS] MHOKECTB, MaTeMaTHUYECKast
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noruka u ppyrue. Ilo mepe Toro kak oOydaromiuecs OBJIAAEBalOT BCE Oojiee MIMPOKUM
MaTeMaTHYecKMM  ammaparoM, y HHX  IOocJenoBaTelbHO  (opMupyercs |
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEeMATUYECKYI0O MOJIENb PEaJbHON CHUTYallWH,
NPUMEHSTh 3HAHUS, TOJYYCHHBIE NPU H3YYCHHH YYEOHOTO Kypca, Ui peIICHHUs
CaMOCTOSITETbHO  Cc(hOpMYyIMpPOBAaHHOW  MaTeMaTW4YecKoW  3aJadyd, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOMMYECKass JHHUAA «UWcna W BBIYMCICHHS) 3aBEpIIacT
(dopMHpOoBaHIE HAaBBIKOB MCIIOIB30BaHUS AEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYaTo
Ha YpoBHE OCHOBHOTO 00mIero oopa3osanusi. Ha ypoBHe cpennero oOmero oopa3oBaHus
ocoboe BHMMaHuE yAenseTcss (POpMHUPOBAHUIO HABBIKOB PALMOHAIBHBIX BBIYHCICHUH,
BKJIIOUAIOIINX B Ce0S MCIOJIb30BaHHUE PA3IUYHBIX (OPM 3alUCH YUCIIA, YMEHHE JeaTh
NPUKUAKY, BBITIOJIHATH TPUOMMKEHHBIC BEIYUCICHHS, OIICHUBATh YHCIIOBBIC BBIPAKEHUS,
paboTaTh C MaTeMaTHYEeCKUMU KOHCTaHTaMH. 3HAKOMbIE OOYYaroIMMCS MHOXKECTBa
HATYpaJbHBIX, IIENBIX, PANUOHATBHBIX W JEHCTBUTEIBHBIX YHCET JOMOIHSIIOTCS
MHO)KECTBOM KOMIUIEKCHBIX YHCEN. B KaXIOM M3 3THX MHOXECTB pacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My CHeUU(pHUYECKHEe 3aJaud ¥ ONepaluu: JAeJeHHe Haleo,
ONlEpUpOBAaHME OCTAaTKAaMH Ha MHOXXECTBE IENBIX 4YHCEN, O0coOble CBOMCTBa
pPalMOHATFHBIX W HUPPAIMOHANBHBIX 4YHCEN, apu(MeTHYEeCKHe Omepanud, a TaKKe
U3BJICUCHUE KOPHS HATYpaJlbHOW CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
brarogapss mocienoBaTelbHOMY —pACIIMPEHHIO Kpyra HCIOJNB3YEeMBIX UYHCENl |
3HAKOMCTBY C BO3MOXKHOCTSMH WX TPUMEHEHHWS Ui PEIICHUS Pa3IUYHBIX 3a71ad
dopmupyeTcs TpeACTaBIEHUE O EIUHCTBE MaTeMAaTUKM KaKk HayKd M e€ poiu B
NOCTPOEHUH MOJENEH pealbHOTO MHpa, I[IUPOKO HCIONb3YyIOTCa 00001IeHre U
KOHKPETH3aIHSI.

Jluansa «YpaBHEHHS M HEPABEHCTBa» PEaTM3yeTcsl Ha MPOTSHKESHUH BCETo 00ydeHus
Ha YpOBHE CpeJaHero obiero oOpa3oBaHUs, MOCKOIBKY B KaxkaoM pazzaene IIporpammsl
NPEeyCMOTPEHO peIICHHE COOTBETCTBYIOIIMX 3ajady. B pesynbrare oOydwaromuecs
OBIIQZICBAIOT PA3TUYHBIMA METOJaMHU DEIICHHS pPalMOHATIBHBIX, HPPANNOHATIHHBIX,
MOKa3aTeNbHBIX, JIOTapUPMUUECKUX U TPUTOHOMETPUUECKHX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakkKe 3aJay, coAepXamux mnapaMmerpbl. llomydyeHHBIE yMEHHS IIHPOKO
UCTIONB3YIOTCS TPU MCCIIEOBAaHUN (PYHKIMH C MMOMOIIBIO MPOU3BOJHOMN, MIPHU PEIICHUU
NPUKIAJIHBIX 337a4 W 337a4 Ha HAaXOXJACHWE HAWOOJBIINX W HAUMEHBIIUX 3HAYCHHN
¢ynkuuu. JlaHHas conepikaTelbHas JIMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBAHUE
YMEHUH BBIMONHATH pacu€Tel 1Mo QopmyrnaM, Mpeodpa3oBaHUs PalUOHATIBHBIX,
UppAIMOHAIIBHBIX W TPUTOHOMETPHUYECKUX BBIPAXCHHI, a TaKkKe BBIPAKCHUH,
colepKalluX cTerneHn u Jjorapudmel. brmarogaps wu3ydeHuio anreGpandyeckoro
MaTepualia MPOUCXOAMUT JallbHEelIee pa3BUTHE AaNTOPUTMUYECKOTO U aOCTPaKTHOTO
MBIIIUICHUST 00ydJarommxcs, GOpMUPYIOTCSI HABBIKU JACTYKTUBHBIX PacCyKIACHUN, pabOThI
C CUMBOJBHBIMU (pOpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHUJIC
paBeHCTB W HepaBeHCTB. AnreOpa mnpennaraeT 3(QQeKTHBHbIE HWHCTPYMEHTHI JUIs
pereHus MPAaKTUIECKNX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATISHO JEMOHCTPUPYET CBOH
BO3MO)KHOCTH KaK SI3bIKa HAYKH.

ConepxartenbHo-MeTonndeckass JuHUAA ~ «DyHKIMM ©  TpaQuKW»  TECHO
HeperuieTaeTcsl ¢ APYruMH JHHUAMHA y4eOHOTO Kypca, TOCKOIBKY B KaKOM-TO CMBICIIE
3a7a€T  MOCJIENOBATENbHOCTh  W3yYeHHMs  MaTepuana.  l3yueHuwe  CTemeHHOM,
MOKa3aTeIbHOU, JIOTapUPMHUYECKON U TPUTOHOMETPHUYECKHX (DYHKIMHA, MX CBOMCTB H
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rpadMKoB, UCHOJB30BaHHE (YHKIUN [UISI pEUIeHHA 3aJad U3 JPYrux Y4eOHBIX
IPEIMETOB U PEeaJIbHON XKU3HU TECHO CBSI3aHO KaK ¢ MaTEMATUYECKUM aHAJIU30M, TaK U C
pelIeHHEeM YpaBHEHUMH M HepaBeHCTB. lIpu 3ToM OojplIOE BHUMAHUE YyAENsAETCA
(OpMHpPOBaHUIO YMEHHUS BbIpaxaTb (OpMYyJIamMH 3aBUCUMOCTH MEXIY pPa3IHMYHBIMHU
BEJIMYMHAMM, HCCIIEIOBaTh IOJY4YE€HHblEe (YHKLIMH, CTpPOMTHh HUX Trpaduku. Matepuain
3TOH cozeprKaTeNbHOM JTMHUM HalleJIeH Ha pa3BUTUE YMEHHMH M HaBBIKOB, O3BOJISIOLINX
BBIPAKaTh 3aBUCMMOCTH MEXIYy BEIMYMHAMHU B Pa3InyHOW (opme: aHaIUTHUECKOH,
rpadudeckoit u cioBecHoi. Ero uzyuenue crnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILIUIEHUS], CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3ALlUH, UCIIOJIb30BAaHUIO aHAJIOTUl.

ConepxatenbHas JauHUS «Hagama MaTemaTH4ecKoro aHaiau3a» IO3BOJSET
CYLIECTBEHHO pAaCIIUPUTh KPYr KaK MaTeMaTHMYecKUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYTIHBIX O0YyYalOIIMMCs, TaK KaK y HUX IMOSBIISIETCS BO3MOXKHOCTb CTPOUTDH I'paduKu
CJIOKHBIX (YHKIMH, ONpeNesaTh UX HauOOoJbIINEe U HAUMEHBIINE 3HAaYeHUS, BBIYUCIATh
wiomaau GUryp u oObEMBI Tell, HAXOJUTh CKOPOCTU U YCKOpEHHs mpoleccoB. laHHas
coJiepKaTeNbHas JIMHUS OTKPBIBAET HOBbIE BO3MOKHOCTU MOCTPOEHUS MaTeMaTUYECKHX
MoJiesiell  pealIbHbIX CUTyaluid, MO3BOJSET HAXOAWTh HaWwIydlllee pelieHHe B
OPUKIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX, 3a7adax. 3HAKOMCTBO C
OCHOBaMHM MAaTEMAaTHYECKOIO0 aHalu3a CIOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOIO,
(opMalIbHO-JIOTUYECKOTO UM KPEAaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO yMEHUH
pacro3HaBaTh IPOSBIEHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE U HCKYCCTBE.
OO6yuyaronyecss y3HaIOT O BBIJAIOIIMUXCS pe3yjbTaTaX, MOJYUYEHHBIX B XOJE€ Pa3BUTHUS
MaTeMaTUKU KaK HayKH, 1 00 UX aBTOpax.

ConeprkaTtenbHO-MeTOoInYecKast TUHUS «MHOXeCTBa M JIOTHKa» BKIIIOYAeT B ceOs
AIIEMEHTHI TEOPHUH MHOXECTB M MaT€MaTU4YECKOH JIOTUKH. TeopeTHKO-MHOKECTBEHHbIE
NPEJICTaBICHUSI MPOHU3BIBAIOT BECh KypC UIKOJIBHOM MaTeMaTHUKW M Ipeasiarator
Hanloyiee YHHUBEpPCANbHBIN S3bIK, OOBEAMHSIOIIMN BCE pa3lenbl MaTeMaTHKUd U e
NPWJIOKEHHUI, OHU CBSI3bIBAIOT Pa3HbIE MATEMAaTUYECKUE JUCLUIUIMHBI U UX MPUIOKEHUS
B enuHoe nenoe. [lo3TromMy BaXHO JaTh BO3MOXHOCTh OOY4YaroIEeMycs HOHHMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEeMaTUKHU M MCIOJIb30BaTh €0 IS
BBIPAJKEHUSI CBOUX MbIciaed. JIpyrMM BaKHBIM IIPU3HAKOM MAaTEMAaTHKU KaK HayKu
ClelyeT TpU3HAaTh CBOWCTBEHHYIO €H CTpOrocts OOOCHOBAaHMH M CJel0OBaHHE
ONpeNIeIEHHBIM IpaBWJIaM TOCTPOEHMS JOKa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTU4YECKOM  JIOTUKM  CIHOCOOCTBYET  Pa3BUTHIO  JIOTMYECKOI'O  MBIIIJIEHUS
0o0y4JarImuxcs, MO3BOJIIET UM CTPOUTh CBOM PACCYKJIEHUS HAa OCHOBE JIOTMYECKUX
npaBuil, GOPMHUPYET HABBIKM KPUTHUYECKOT'O MBIIIJICHUS.

B y4yeOHOoM Kypce «Anrebpa u Hayaia MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJAEITUPOBAHUS, KOTOpPbIe TMPHU3BAaHBI CIIOCOOCTBOBATH
(GbOpMHPOBaHUIO HABBIKOB IMOCTPOCHHUS MOJENEH peajbHBIX CUTYyallMil, HCClIeJOBaHUS
TUX MoJeNell ¢ TMOMOIIbI0 ammapara aiaredpbl M MaTeMaTHYeCKOIro aHalu3a,
MHTEPIIPETAMN TOJYYEHHBIX pe3yJibTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIA W3
pa3fenoB MpOrpaMMBI, TIOCKOJNBKY BECh MarepHal y4eOHOTO Kypca IIHPOKO
UCHOJB3yeTC Ul pelleHWs NPUKIaAHbIX 3agad. [lpu  pemeHun peanbHbIX
NPAaKTUYECKUX 337a4 O0yJaromuecs: pa3BUBAIOT HAOIIONATEIBHOCTh, YMEHIE HAXOAWUThH
3aKOHOMEPHOCTH, abCTparupoBaThCsi, MCHOIB30BATh  AHAJIOTHIO, 0000ImaTh |
KOHKPETU3UPOBaTh IMpoOseMy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHHUS



NPUKIAJHBIX 33Ja4 OpPraHu3yercs B IpoLecce HU3Yy4YeHUs BCEX TeM Y4YeOHOro Kypca
«Anrebpa 1 Hayana MaTEMAaTUYECKOTO aHAIIN3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM I1JIAHE
B yueOHOM T1uUlaHe Ha wu3ydeHHe Y4eOHOro Kypca «AnreOpa © Hayana

MaTeMaTUYEeCKOr0 aHanu3a» oTBoauTcs 272 daca: B 10 kimacce — 136 gacoB (4 yaca B
Heneno), B 11 kimacce — 136 gacoB (4 yaca B HeJEIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHBIE M JAECATUYHbIE ApoOU, MPOLEHTHI,
OecKoHeuHble nepuoanyeckue npoou. IlpuMenenne nqpoOeil 1 NpOIEHTOB ISl pEeLICHUS
IPUKJIAIHBIX 33/1a4 U3 PA3IMUHBIX OTPACIIEC 3HAHUHI U pealbHON KU3HU.

JeiictBuTenbHble  4yncna.  PanuMoHanbHBIE M MppalMOHAIBHBIE  YHCIIA.
Apudpmernyeckue onepanuy ¢ ACUCTBUTENbHBIMU YUCIaMUd. Moayib JEHCTBUTENBHOIO
yyciia U ero cBoiictBa. [IpnbnuxEHHbIE BBIYMCIECHUS, IPABUIIA OKPYTJICHUS, IPUKHUIKA U
OLICHKA pe3yJbTaTa BIYUCICHUM.

Crenenp ¢ nensiM nokazareneMm. bunom Herorona. Mcnone3oBanne noaxonsmei
GOopMBbI 3amUCH JEUCTBUTENBHBIX YHMCEN MJI1 pEIICHUs MpaKkTUYeCKUuX 3ahad |
IPEICTABICHUS JAHHBIX.

ApudmeTrnyeckuii KOpeHb HaTypaJIbHOM CTENEHH U €ro CBOMCTBA.

Crenenb C panMOHAIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. JleciTUuHBIE M  HATypaibHbIE
JorapuMel.

CHuHyC, KOCHMHYC, TAaHI'€HC, KOTAaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHEeHUsS] M HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MPEe0Opa3OBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCWIIBHBIE ~ ypaBHEHUsT M  ypaBHEHHs-cilencTBHs. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl pEIICHUS LEIBIX U JIPOOHO-PAllMOHAIBHBIX YpPaBHEHHHA WU
HEpaBEHCTB. MHOIOUYJIEHBI OT OJJHOM MepeMEeHHOM. /leneHne MHOrowieHa Ha MHOTO4YJIEH
c octatkoM. Teopema besy. MHorounens! ¢ nensiMu ko3 duiuentamu. Teopema Buera.

[TpeoOpazoBaHMs YUCIOBBIX BBIPAKEHU, COIEPIKAIINX CTETIEHU U KOPHH.

Hppanunonanbusle ypaBHEHUs. OCHOBHBIE METOJbl PEUICHUS HPPALMOHAIBHBIX
YpaBHEHUU.

[ToxazarenpHple ypaBHEHUs. (OCHOBHBIE METOJbl PpEUIEHUS IOKAa3aTEIbHBIX
YPaBHEHMH.

[TpeoGpazoBanue BoIpakeHH, CoepKaIIUX JIOTapu(MBbI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHUS JOrapu(pMUUECKHX
YPaBHEHMH.

OcHoBHbIE TPUTOHOMETPUUECKUE (bopMyIIBL. [IpeoGpa3zoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUN. PellleHne TpuroHoMeTpuYECKUX ypaBHEHUM.

Pemenne cucremM JMHEHMHBIX YypaBHEHMM. Marpuma CUCTEMBI JIMHEHWHBIX
ypaBHeHu. OmnpenenuTenb MaTpUlbl 2X2, €ero Te€OMETPUYECKHIl CMBICIT U CBOICTBA,
BBIUHCICHUE €r0 3HA4YEHHs, INPUMEHEHUE OIPENCIUTEN I PEIICHUS CHCTEMBbI
JIMHEHHBIX YpaBHCHHU. PeleHne NpuKIIagHBIX 3a7a4 ¢ IOMOIUBI) CHUCTEMBI JIMHEWMHBIX
ypaBHeHu. HccnegoBaHWe TOCTPOEHHOM MOJEIM C  MOMOIIBIO MaTpull U
OIPEIICIIUTENEH.



[TocTpoeHne MaTeMaTUYECKUX MOJENEH peallbHOW CUTyalduH C TOMOUIBIO
YpaBHEHUW W HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMH U HEpPAaBEHCTB K PEIICHUIO
MaTEeMaTHYECKHUX 3a/1a4 1 33a4 U3 pa3INdHbIX 00JIacTell HAyKN U peaibHOU KU3HU.

DyHKUHMU U TPaPUKH

OyHKIMA, CcmocoObl 3amaHus  (QyHKIWA. B3aumHO oOpaTHBIE  (YHKIIHH.
Kommosumus ¢yuaknuit. I'paduk QyHKIMu. DaeMeHTapHbIe TIpeoOpa3oBaHus rpaduKoB
GyHKIUI.

OOGunacte ompezaeneHds W MHOXECTBO 3HaueHUW ¢yHkuuu. Hymu dyskuuu.
[IpomexxyTku 3HaKomocTosHCTBa. Y€THhle M Heu€éTHBble GyHKUMH. [lepumomnueckue
dbynkuun. [IpoMexxyTk MOHOTOHHOCTH PYHKIUU. MaKCUMYMbl U MUHUMYMBI () YHKIIHH.
Haubonpiiee u HauMeHblee 3Ha4eHUs] PYHKIIUU Ha IPOMEKYTKE.

JluneitHasi, KBaapaTH4Has U JpOOHO-IMHEHHas (yHKUUUA. DJeMEHTapHOe
UCCJIEIOBAaHUE U TIOCTPOCHUE UX IPaPUKOB.

CreneHHass (yHKIUS C HaTypaldbHBIM M LEJIbIM TokazareiaeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0¥ cTeneHu Kak (GYHKUIUU OOpaTHOW CTETEeHH C
HATypaJIbHBIM [TOKA3aTEeJIEM.

[TokazarenpHass W jorapu@muueckas (yHKUMHA, UX CBOWCTBA M TIpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIUHN A PEIICHNUS YPaBHEHH.

TpuronoMmerpudeckasi OKpYKHOCTb, ONPEIEICHIE TPUTOHOMETPUUECKUX (YHKITUH
YHCJIOBOTO ApryMEHTA.

OyHKIMOHATIbHBIE 3aBUCUMOCTH B pealbHBIX Mpoueccax U siineHusx. ['paduxu
peanbHbIX 3aBUCUMOCTEH.

Hayana matemaTu4eckoro anajamusa

ITocnenoBaTeIbHOCTH,  CIOCOOBI  3aJaHUs  IIOCJIEAOBATELHOCTEH. MeTon
MaTeMaTU4YEeCKOM WHAYKIMH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIJIEIOBATEIBHOCTH.
HcTopust BOSHUKHOBEHUSI MATEMaTHUECKOT0 aHAJIN3a KaK aHAJIN3a OECKOHEYHO MaJIbIX.

Apudmerrnyeckass M TeOMeTpUUecKas Mporpeccuu. beckoHeuHo yObIBarolas
reomeTpuueckass mporpeccusi. CymMa OECKOHEYHO YOBIBAaIOIIEH T€OMETPUUYECKOU
nporpeccuu. JIMHEWHBIM W SKCIOHEHIUANbHbIA pocT. Yucmo e. dopMyna CIOXKHBIX
IpOLEHTOB. Mcnonp30BaHue NPOrpeccun AJid PELICHUs PEaIbHBIX 3a4ad IPHUKIAJIHOTO
Xapaxrepa.

HenpepbiBHBIE (QYHKIMK M WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMITOTHI rpaduKoOB
¢ynkuuii. CBoiicTBa (YHKIMI HENpPephIBHBIX Ha OTpe3ke. MeToJ HMHTEpBaioB JUIS
pemieHus] HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPHIBHBIX (YHKIMUA IS pELICHUS
3a/1a4.

[lepBas u Bropas mpousBoAHble (QyHKuMU. OmnpeneneHHe, TeOMETPUUYECKUN H
¢du3nvecKuii CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHON K TpaduKy QpyHKIUH.

[TpousBonHble 31eMeHTapHbIX (yHKUMNA. [IpomsBogHas CyMMbl, MpPOU3BEICHUS,
YaCTHOT'O U KOMIO3UIUU QYHKIUH.

MHoxkecTBa U JIOTMKA

MHoXxecTBO, ornepanuu HajJ MHOXECTBAMHU M UX CBoWcTBa. /luarpammel Dilepa—
Benna. [IpuMeHeHHEe TEOPETHMKO-MHOKECTBEHHOI'O amnmnapara JUuisi ONMCAaHUs PEeaIbHBIX
IPOIIECCOB U SIBIICHUH, IPH PEIIEHUH 33/1a4 U3 IPYTHX y4EOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeEMaTHUYECKOIO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUS.
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Yucuaa v BBIYUCTICHUS

Harypanbnbsie u nensie yucna. [[pumeHeHue mpu3HaKoB ACIUMOCTH LETbIX YUCEN,
HanOospImmii obmuit aenutensd (qanee — HOJl) n HamMmeHnbiiee obiee KpaTHOE (fanee —
HOK), octatkoB o moyinto, anroputma EBknna Ais pemieHus 3a/1a4 B 1eJIbIX YUCaX.

KowmrmiekcHpie uncia. AnreOpandeckas U TpUTOHOMETpUueckass (OpMbI 3amucu
KOMIUIEKCHOTO uucia. Apudmernueckue omnepanu ¢ KOMIUIEKCHBIMU —YHCIIAMHU.
N300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOpJAuHATHOU rmiockoctu. dopmyna Myaspa.
KopHu Nn-oil creneHn M3 KOMIUIEKCHOTO 4ucia. [[puMeHeHrne KOMIUIEKCHBIX YUCEN IS
perieHust GU3NYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrema 1 COBOKYNHOCTh YpaBHEHUN W HEpPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CHUCTEMBI-CJIEICTBHS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKHUX ypaBHEHUM c MIOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpui4ecKux HEPaBEeHCTB.

OcCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JTOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHUS UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl pELIEHHUS CHCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UppalMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU()PMUUECKUX YPaBHEHU.

VYpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMH.

[IpuMeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTHUYECKUX
3aa4 W 33/7a4 U3 Pa3MYHBIX O00JacTel HayKu W PEalbHOW KU3HU, WHTEPIPETAIUs
MOJTYYE€HHBIX PE3YyJIbTATOB.

DyHKIMU U TPaPUKH

I'papuk xommosunmu (ynkumit. ['eomerpuueckne 00pa3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIMHU, UX CBOMCTBA U rpapUKU.

['padmueckue MeToAbI pelIeHus] YpaBHEHU 1 HepaBeHCTB. | paduueckue mMeTobl
pelieHus 3a/1a4u ¢ napaMeTpamu.

Hcnonb3oBanue rpaduxoB (QyHKUMI Ui UCCIENOBaHUS  MPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TIPH pEHIeHUH 3a7ad W3 JPYrux Y4eOHBIX
MIPEIMETOB U PEATBHOM KU3HU.

Havana maTtemaTu4eckoro anajamsa

[IpuMeHeHre TPOUZBOAHOM K HCCIEJOBAHMIO (YHKIIMH HAa MOHOTOHHOCTH M
sKkcTpeMyMbl. HaxoxaeHne HauOOJIBIIEr0o M HAMMEHBIIErO0 3HAYEHWH HENpEepbIBHON
(byHKIMK Ha OTpPE3KE.

[IpuMeHeHre TIPOUZBOAHOW IS HAXOXKJCHUSA HAWIYYIIETO pelIeHUs B
MPUKJIAJHBIX 3a/1adax, sl ONpENEJeHUss CKOPOCTH U YCKOPEHUs Ipoliecca, 3aJaHHOrO
bopmyroii unu rpadpuKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO  TepBOoOpasHbiX.  [lepBooOpaszHbIe
arieMeHTapHbIX GyHKIUH. [IpaBuia HaXoxkAeHHs TIEPBOOOPA3HBIX.

WNurerpan. ['eomerpudecknid CMBICI HHTETpana. BeluucieHue onpenes€éHHOro
uHTerpana no ¢opmyine Herorona-Jleitbuuma.

[TpumeHeHre MHTErpana Ajs HaXOXKIEHUS IOl TIOCKUX QUryp u o0bEMOB
r€OMETPUUYECKUX TEll.



[Mpumepsr  pemenuit  nudepeHUUANbHBIX  ypaBHEHMHA. MaremaTHuecKoe
MO/JIJIMPOBAHNE PEATBHBIX MTPOLECCOB C MOMOILBIO AU(PPEepeHIUATBHBIX YPaBHEHUH.

Me:xnpeaMeTHbIe CBSI3M Y4eOHOI0 NpeaMeTa

VY4eOHblil npeamer «AnreOpa M Hayala MaT€MaTUYECKOTO aHaIW3a» JaeT
yyalluMcs HE TOJIBKO CHCTEMY IIPEIMETHBIX 3HaHUM W yMEHUH, HO M SBISETCS
CPEICTBOM HEOOXOAMMBIM B MOBCEAHEBHOM JKU3HM U TPYHOBOM JNESATENBHOCTH, a TAKXKE
BaYKHBIM ISl U3YUYEHUSI CMEXHBIX JUCLUILINH.

Oco0OeHHO SIpKO TIPOCIEKHUBAECTCA B3aUMOCBSI3b Y4YEOHBIX MNpEeaMETOB (U3UKH U
MaTeMaTuKU. B3anMOCBs3b 3TUX HAYK BBIPAXKAETCS BO B3aUMOCBSA3H MX UJEH U METO/0B,
KOTOPYIO MOKHO YCJIIOBHO pa3JIeiuTh Ha TpH BHJA: 1) (u3MKa CTaBUT 3a/la4ydl U CO3JAECT
HEOOXOJUMBbIE JJI1 MX pEIICHUs MaTeMaTHYEeCKHE METOJbl, KOTOphle B JalbHEWIEM
ciyxar 0a3ol U1 pa3BUTUS MaTeMaTHYecKoil Teopuu (Teopust auddepeHIrnanbHOro
ucuncieHus HploToHa Uis pemieHuss 3ajaud O JIBIKEHMM Teil); 2) pa3BuUTas
MaTeMaTH4ecKasi TEOpUsl MCHOJIb3YEeTCs AJisl aHaiu3a (PU3NYECKUX SIBICHHM, YTO 4acTo
IPUBOJIUT K CO3JAAHHMIO HOBOW (PM3MUECKOW TEOpUHU (TEOpHs SJIEKTPOMATHUTHOTO IO
MakcBenia), KOTopas B CBOIO OYepeb IPUBOAUT K PA3BUTHIO (PU3MYECKOW KapTUHBI
Mupa (B JaHHOM MpUMEPE — D3JIEKTPOJUHAMUYECKOM) M K BO3HMKHOBEHHIO HOBBIX
busnueckux nmpobiem (creruanbHas TeOpHUs OTHOCUTEIBHOCTH); 3) (u3nuecKas Teopus
B CBOEM pa3BUTHUHU ONMPACTCS HA MaTeMaTHYECKUM amnmapaT, KOTOpbI pa3BUBaeTcs U
COBEpIIECHCTBYETCS [0 MEpe €ero MHCIoJb30BaHus B (Qusuke (olmas Tteopus
OTHOCUTEJILHOCTH U TEH30PHBII aHalln3, KBAHTOBAsi MEXaHUKAa U MATPUYHOE UCUHCIIEHUE,
AIIEMEHTapHbIEC YaCTHIIbI U TEOPUS TPYIIII).

Tak, B 10 xiacce nmpon3BoIHasE UCIOJB3YETCS IIPU PACCMOTPEHUHM HEKOTOPBIX BOIIPOCOB
anekTpoauHaMuKu. Ho 0coO0eHHO MIMPOKO MaTeMaTHKa HCIONb3yeTcs B Kypce (U3NKU
11 xmacca. DTO BBIpaXKaeTcsi B CHCTEMAaTUYECKOM NPUMEHEHUU NPOWU3BOJHON IpHU
U3y4EHUH KojeOaHui, NCTIOIb30BAHUM U 3aKPETJICHUH CBOWCTB TPUTOHOMETPUUECKUX U
noka3aTenbHOW (DYHKUMH, HCIONIB30BAaHUM HWHTETPUPOBAHUS IMPH pEIICHUH 3ajad
(paanoaKTUBHBIN pacmaji, MOTJIONIEHNE U3TYYEHUH, U T.11.). ITO HE TPOCTOE TPUMEHEHHE
MaTeMaTHUK{, a pa3BUTHE M KOHKpeTu3aluss e€ wuaed M METOJAOB Ha UIMPOKOM
ecTeCTBEHHOHAay4yHOM Marepuaie. Kpome Toro, mpu usydeHUH (U3UKH TPOUCXOIUT
dbopMupoBaHNEe M pa3BUTHE psila MaTeMAaTUYECKUX NpeaMeTHhIX YVY]l Kak B TEXHHUKE
BBIUYMCIIEHUH, TaK U B 00J1acTU rpaUuecKux U aHAIMTUYECKUX YMEHUH.

C nmpyro#t cTOpoHBI, H3yueHHe (U3NKU HEPEAKO CTABUT OMpeAeNEHHBIC 3a/1a4H Tepe
MaTeMaTukoil B cdepe ¢opMupoBaHus paga (U3NUECKHX MOHATUH: CKOPOCTb, CHIIA,
paboTa, MOIIHOCTh U T.I., KOTOPBIE SIBISIIOTCS UCXOAHBIMU JUIsl (POPMHUPOBAHUS TaAKHX
o0LIMX MaTeMaTUYECKUX MOHATUMN, KaK «BEKTOP», «IPOU3BOJHAN», «UHTErpaim» u ap. B
CBSI3M C 3TUM IPU U3YYCHUU MaTeMaTuku u ¢u3uku B 10—11 xiaccax 0cOOEHHO LIEHHBIM
SBIIIETCS UCIIOJIb30BAHKE YUAIIMMUCS AJIEMEHTOB MaTEMaTHYECKOTO aHaIn3a.

KiroueBble TeMbI B MX B3aHMOCBSI3H

ConepkaHue MaHHOTO Y4YeOHOTO TpeIMeTa BKJIIOYaeT CICAYIOIIUE pa3eiibl:
«Anrebpay; «Maremarnueckuii aHanmu3». Pasmen  «MaremaTHYeCKU — aHaAIU3»
MPEJICTABIICH TPEeMs KIFOUEBBIMU TeMaMu: «DJIeMeHTapHble GyHKIum», «[IpousBomanasy»
u «Uuterpan». UV3yueHue CTENMEHHBIX, I[IOKa3aTEIbHBIX, JIOTapUPMHUUECKUX U
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TPUTOHOMETPUYECKUX (YHKIIMN MPOJOIKAET 3HAKOMCTBO YYaIllUXCS C OCHOBHBIMU
AIeMEHTapHbIMH  (YHKIMSAMH, HadaTO€ B OCHOBHOW mmikojie. [lomMuMo oBmageHUs
HETOCPEICTBEHHBIMU YMEHHSIMH PEIIATh COOTBETCTBYIOIIME YPAaBHEHUS M HEPABEHCTBA,
y ydamuxcsi popMUpyeTcsl 3amac TeOMETPUUECKUX MPEICTABICHUH, JISKAIIUX B OCHOBE
0OBSICHEHUS MMPABOMEPHOCTH CTAHIAPTHBIX U IBPUCTHUYCCKUX MPUEMOB PEIICHUS 3a/1ad.
Tembl «IIpousBognas» u «MHTETpam» coaepkaT TPaAUIMOHHO TPYAHBIE BOIPOCHI JIS
IIKOJIbHUKOB, Jaxe IS TeX, KTO BBhIOpan H3ydeHHUE MaTEeMaTUKH Ha YriayOnEéHHOM
YPOBHE, MO3TOMY MX M3JIOKEHHE MPE/IOJaraeT ornopy Ha reOMETPUIECKYIO HarIsiTHOCTh
1 Ha €CTECTBCHHYIO MHTYHUIIUIO yJalluxcs, — 0oJiee ueM Ha CTpOTHe ompeaenceHus. Tem
HE MEHEEe 3HAKOMCTBO C 3THUM MaTepHhalioM AAET MPEJCTABICHUE ydallUMCs 00 O0OImX
uaesx W MeTojgax MareMmarnueckol Hayku. ConaepxaHue pasjaena «Anredpar»
CIOCOOCTBYET MPOJOKEHUIO HM3YyUYEHHUS MHOTOWICHOB C IEIBIMH KO3 (UIIMECHTAMU,
METO/IOB HaXOXJCHHUSI UX pallMOHAJIbHBIX KOpHEW. [IpoucxoauT pa3BUTHE U 3aBEPIICHUE
0a30BbIX 3HaHWM O uyucie. Tema «KomrmiekcHble 4YHCIIa» 3HAKOMUT YYalIUXCs C
MOHATHEM KOMIUIEKCHOTO YHCIIa, MMPaBHJIAMH JICUCTBUN C HUMH, Pa3IuIHBIMH (opMaMHu
3alIMCH KOMIUIEKCHBIX YHCEJI, PEIICHUEM MPOCTEHIINX YPaBHEHUM B MOJI€ KOMIUIEKCHBIX
YHCEJI U 3aBEPIIAET OCHOBHYIO COAEPKATEIBbHYIO JUHUIO Kypca IIKOJbHOW MaTEMaTHUKHU
«Ywucmay.

HpeeMCTBeHHOCTb Mo roxaM M3y4CeHHUus

Bce ximoueBble Tembl y4deOHOro mpenMera «Anredpa W Haudajga aHalu3a»
B3aUMOCBsA3aHbl. Kpome TOro, ocymiecTBiasieTcs NpeeMCTBEHHOCTh 110 roJaM U3y4eHUsI.

NeNe Pa3nen Tema Tema
IlepBblii roa 06yuenunst Bropoii rox o0y4enus
(10 xaacce) (11 kaacce)
1 |YpaBHeHus u [PanyoHaJIbHBIE ypaBHEHUS U |YpaBHEHMS-CIIECICTBH.
HEPAaBEHCTBA |[HEPABEHCTBA. PaBHOCMIIBHOCTB YpaBHEHHUI Ha
IlokasarenbHbIe Y [MHO>KECTBaX.
norapugpmuueckue PaBHOCMIIBHOCTP ~ HEPaBEHCTB Ha
YPaBHEHMSI U HEPABEHCTBA. MHOYECTBaX.
TpuronomeTpruyeckre Meroa NpOMEXKYTKOB  JUIA
YPaBHEHMSI U HEPABEHCTBA. YpaBHEHUH Y HEPABEHCTB.
PaBHOCMIIBHOCTB ypaBHEHUM u
HEpPABEHCTB CUCTEMaM.
2 |Oyskmuu ¥ [[loka3aTenpHast u |[DOyakiun u ux rpaduxu. Ilpenen
ux rpaduku  [rorapupmudeckas GQyHKIUH. |[PYHKIIMU U HETIPEpbIBHOCTh. OOpaTHbIE
TpuroHomerpuieckue (byHKIHH.
byHKIUN YKCIIOBOTO
ApryMeHTa.
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INTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA
N HAUAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJAHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMK OOydYalomerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCHUHCKOTO OOIIecTBa, MPEICTaBICHUE O MaTeMAaTHYECKHUX
OCHOBax ()YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBJICHHIA, MPOIEIYP TPAXKIAHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMHU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAUCHHEM;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKONW HWIECHTUYHOCTH, YBAXKEHUS K
IOpOIUIOMY M HACTOSIIIEMY POCCHUUCKOW MaTeMaTHUKH, IEHHOCTHOE OTHOIICHHE K
JTOCTKEHUSIM POCCUMCKUX MAaTeMAaTHMKOB M POCCHUHCKON MaTeMaTHYeCKOW IIKOJIBI,
WCIIOJI30BAHME ITUX JIOCTIKCHUN B JPYTHX HAayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHHUS, JTHUYECKOTO TIOBEACHMS, CBA3aHHOTO C MPAKTHYECKUM
NPUMCHCHHEM JOCTHDKCHUNW HAyKH WM JEATEIBHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs OCTETUKY MaTeMaTHYCCKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUH, BOCIPUUMYHMBOCTH K
MaTEMaTHYECKUM acTieKTaM Pa3IMYHBIX BUIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMCHHS TMPUMEHATh MaTEMaTHYCCKHWE 3HAHUS B HHTEpecax
3I0poBOro M 0Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHH H  OTIbIXA,
peryinspHas ¢uznueckas akKTUBHOCTB), (DM3HMYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEILHOM JIEATEITHHOCTHIO;

6) TPya10BOI0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYAOIIOOUS, MHTEpEC K Pa3IuIHBIM
chepam TnpodecCHOHANBHON JCATCIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW W e€
NPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHMIO HA TPOTSIKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTMBHOMY yYacCTHIO B PCIICHHUU MPAKTHYECCKUX 33J1a4 MATeMaTHYCCKOH
HATPABJICHHOCTH,

7) 3KOJI0TN4Y€eCKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYPhl, TOHUMaHUE BIUSHUS COLMAIBHO-
HPKOHOMHYECKHX IMPOIIECCOB HA COCTOSIHHE MPUPOJTHON M CONMAIILHON CpPebl, OCO3HAHUE
MIOOATEHOTO  XapaKTepa »HKOJIOTHYECKHX MpoOJeM, OpHEHTAlHs Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HaHWM [ pemieHus 3a7ad B o0JacTH OKpYyXKaroulell cpensl,
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IJIAHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUI JUIsl OKPYKaromei
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HayKd U OOIIECTBEHHOW MPAaKTHKU, TTOHHMMaHHE MaTeMaTHYeCKOW HayKd Kak
cdepbl 4eIOBEUECKON JEesTENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH IJIA Pa3BUTHS
[MBWIN3AIIMY, OBJAJCHUE S3BIKOM MAaTEMAaTHKA U MaTEeMaTUYECKOW KYyJIbTYpOl Kak
CpPEeICTBOM  TIO3HaHUS  MHUpPA, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCJIEIOBATENbCKYIO CSITEIbHOCTh MHAUBHUIYAIBHO U B TPYIIIIE.

METAINIPEJJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AeicTBHUA:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEeMaTHYECKUX
O0BEKTOB, TOHATHUI, OTHOIIEHUN MEXAY MOHATHAMH, (OPMYIUPOBATH OIpPEIEICHUs
NOHATHM, yCTaHAaBIMBAaTh CYUIECTBEHHBIM MPU3HAK KIacCCU(PUKALWUW, OCHOBAHUS JUIS
0000111eHUsI U CPAaBHEHUS], KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPeoOPa30BBIBATh CYXKICHUS: YTBEPAUTEIbHbIE
U OTpULIATENIbHbIE, €AMHUYHbBIE, YACTHbIE U OOILIHE, YCIOBHBIE;

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOpEUHs B
¢akTax, JaHHBIX, HAOTIOACHUAX U YTBEPKIACHUSX, MIPEAJaraTh KpUTEPUH /IS BBISIBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNA;

JienaTth BBIBOABI C  HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JIE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIFOUEHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKa3aTelIbCTBA MATEMAaTHUYECKUX YTBEP)KIECHUMN
(mpsiMblE M OT NPOTHUBHOIO), BBICTPAMBATh APryMEHTAlLlMIO, MPUBOAMTH IMPUMEPHI U
KOHTPIIpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IBI;

BBIOMpATh COCO0 pelieHus ydeOHOU 3a/1auu (CpaBHHMBATh HECKOJIbKO BapHUaHTOB
peleHusi, BbIOMpaTh Hambosiee MOAXOIAMIUNA C Y4ETOM CAMOCTOSTEIBHO BbIJIEICHHBIX
KPUTEPUEB).

ba3soBble ucciieqoBareabcKue AeiCTBHA:

UCIIOJIb30BAaTh  BONPOCHI KAk MCCIIEJOBATEIbCKUN HMHCTPYMEHT IO3HAHUSA,
¢dbopmMynIHpoBaTH BOIPOCH], (PUKCUPYIONIIME MPOTHBOpEUHE, MPOOIEeMYy, YCTaHABINBATH
HCKOMOE U JJaHHOE, (POPMHUPOBAThH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIA 3KCIEPHUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJIGHUIO OCOOCHHOCTEH MaTEeMaTHMYeCKOro OOBEKTa, SABIEHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMU, IBICHUSIMU, MPOLIECCaAMU;

CaMOCTOATENbHO (OpMYyNIHUpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJibTaTaM
NPOBEAEHHOTO HAOIIOACHUSA, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOJTYYEHHBIX
pe3yIbTaTOB, BBIBOJOB U 0000IIECHNU;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKKe BbIIBUraTh
IPEIIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanueii:

BBISIBJIATD €(UIUTH HH(OPMAINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIPOC
U JUIS pellieHus 3a1a4y;
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BBIOMpaTh WH(MOPMAIMIO W3 HMCTOYHUKOB pPAa3IMYHBIX THIIOB, aHAJIW3UPOBATH,
CUCTEMAaTH3UPOBATh W HWHTEPIPETHUPOBATH MH(GOPMALIUIO PA3IUYHBIX BHIOB U (QopMm
IPE/ICTaBICHUS;

CTPYKTYpUpPOBaTh HMH(QOpPMALMIO, MPEACTaBIATH €€ B pas3au4HbIX (opmax,
WUTIOCTPUPOBATH IpaUUecKH;

OIICHMBATh HAJIEKHOCTh HMH(OpPMAIIMHU 1O CaMOCTOATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe y4eOHbIe 1eHCTBUA

Oo0wmenue:

BOCIPUHUMATh U (QOPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBUAMHU U
HeJIIMUA OOIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
IUCBMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS II0 XOAY PELIEHMs 3aJadd, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoA€ OOCYXIEeHHUs 3a7aBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOH TEMBbI,
npoOJemMbl, pellaeMoi 3a7ayu, BbICKa3blBaTh HJIEW, HAIlCJIEHHblE HAa TOUCK PpeIICHu,
CONOCTABJISITh CBOM CYXKIEHUA C CYXKICHHSIMH JPYIMX YYAaCTHUKOB JHAJOra,
oOHapyKuBaTh Pa3IMuue€ U CXOACTBO MO3ULMUH, B KOPPEKTHOU (popMe (popMyIHpOBaTh
pa3HOTIIacusi, CBOU BO3PAXKECHUS;

NPEICTABIATh PE3yJbTaThl pELICHUS 3aJadyM, HKCIEPUMEHTA, HWCCIEI0BaHUs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Yy4€TOM 3ajay
NPE3eHTAMN U OCOOCHHOCTEN ay TUTOPHH.

PerynsiTuBHBIC yHUBEpCaJbHbIe YU4eOHbIC 1eiiCTBUS

Camoopranuszaunmsi:

COCTaBJISITh IIJIaH, AJITOPUTM pEIICHUs 3aJaud, BBIOMPATh CHOCOO peleHus C
y4€TOM MMEIOIIUXCA PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U
KOPPEKTUPOBATh BAPUAHTHI pEeLICHUH ¢ Y4ETOM HOBOW MH(MOpMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHATbHBIH MHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIBbHOM pe(pIeKCHH KaK OCO3HAHUS COBEpPIIAEMbIX
NEHUCTBUH W  MBICAUTENBHBIX MPOIECCOB, HMX pe3yibTaToOB, BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTpOJISI Ipoliecca M pe3yibTaTa PEIICHUS MaTeMaTH4eCKOM
3a]1a4H;

NpPEIBHUIETh TPYAHOCTHU, KOTOpPBIE MOI'YT BO3HHMKHYTHh IIpU pELICHUU 33]a4H,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
Hal/IEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEIH;

OLICHWBATh COOTBETCTBUE peE3yJibTaTa LEIH U YCIOBHUSM, OOBACHATH TNPHUYMUHBI
JOCTUYKEHUSI UM HEJOCTUKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJIbLHOCTD:

INOHMMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHON paOOThI
OpyU peleHud Yy4eOHBIX 3ajad, NPUHUMATh 1E€Jb COBMECTHOW [JEsTEeNbHOCTH,
IUTAHUPOBATh OPTaHU3aI[MI0 COBMECTHOM pabOThl, pachpenensiTh BHIBI padoT,
JIOTOBApUBATBCS, OOCYXAAaTh TPOIECC M pPe3yabTaT paboThl, 0000MAaTh MHEHHUS
HECKOJIBKUX JIFOJIEH;
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y4acTBOBAaTh B TPyNmHoBbIX ¢opmax paboTel (0OCyxkneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOU
NENCTBUS C IPYTMMHU WIEHAMH KOMaH[bl, OLIEHUBATh KaYyeCTBO CBOETO BKJIa/Ja B OOIIMI
HOPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6y4yenus B 10 ki1acce 00y4aronuiics: MOJYYHUT CIEAYIOIINE MPEIMETHBIC
pe3yNbTaThl MO OTJEIBHBIM TeMaM pabouell mporpaMMmbl ydeOHOro Kypca «Anrebpa u
Hayajia MaTeEMaTUYECKOT0 aHAJIN3a»:

Yucaa v BIYUCJICHHUSA:

CBOOOJHO OMEpPUPOBATH TMOHATUAMH: pPAIMOHAJIBLHOE YHUCTO, OeCKOHEeYHas
neproanudeckas ApoOb, MPOLEHTHI, UPPALMOHATIBFHOE YUCIIO, MHOXKECTBA PAaIlHOHATBHBIX
Y JCWCTBUTEIIBHBIX YHCEI, MOJIYJIb JEUCTBUTEIBHOTO YUCTIA;

NPUMEHSITh IPOOU ¥ MPOLEHTHI JUIS PEHICHHs MPUKIAIHBIX 337a4 U3 Pa3TMYHBIX
OTpaciiel 3HaHUM U pPeaIbHOU KU3HU;

NPUMEHATh NPUOTUKEHHBIE BBHIYUCICHUS, TpaBUiia OKPYTJCHHUS, NPUKUAKY U
OILICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOIHO OTEpUPOBATH MOHSATHUEM: CTENICHb C LIEJIbIM MOKA3aTeNIeM, UCIIOIb30BaTh
MOIXOIATYI0 (OPMY 3aMUCH IEHCTBUTEIBHBIX YHCEN JJI PEIICHHs PAKTHUYECKHUX 3a/1a4
Y TIPEJICTABJICHUS TAHHBIX;

CBOOOJHO OIEpPUPOBATh TOHATHEM: apU(PMETHUECKH KOPEeHb HATypalbHOU
CTEIICHU;

CBOOOJIHO OTIEPUPOBATH MOHSITHEM: CTEMIEHb C PAllMOHATIBLHBIM TTOKA3aTeNIeM;

CBOOOJIHO  OMEpUpOBATH TOHATUAMH: JOorapudm uucna, JECATHYHBIE U
HATypaJbHbIC JOTrapu(PMBbI;

CBOOOJHO OMEpPUPOBATH MOHITHSIMH: CHHYC, KOCHHYC, TAaHIEHC, KOTaHTEHC
YUCIIOBOTO apTyMEHTa;

ONEpUPOBATH IMOHATUSAMHU: APKCUHYC, APKKOCMHYC M AapKTaHIN€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEeHCTBA:

CBOOOJIHO OMEpUpPOBATh TMOHATUSAMH: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIEC YPAaBHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUIbLHBIE HEPABEHCTBA,;

OPUMEHATh  Pa3lIMYHbIE METOJbl  PEUICHUS  PAlMOHAIBHBIX M JIpOOHO-
palMOHANTBHBIX YPaBHEHUH, TPUMEHATh METO/I HHTEPBAJIOB JIJIs PEILICHUSI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSMH: MHOTOWIEH OT OJHOM TEPEeMEHHOMH,
MHOTOWIEH C IeJIBIMU KOX(PPUIIMEHTaMH, KOPHM MHOTOWICHA, MPUMEHSThH JeJICHUE
MHOTOWJIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera mis pemeHus
3a/1a4;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTpUIIa,
ONpeIeNUTENb MATPULIBL 2 X 2 U €r0 FeOMETPUYECKUN CMBICI, UCIOJb30BaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIUKCIEHUS €ro 3HAYEHUs, IPUMEHSATHh ONPENEIUTENN IS
pELICHHUS] CUCTEMBI JIMHEMHBIX YPABHECHHH, MOJIEIMPOBATH PpEATbHBIE CUTYalHUH C
MMOMOLIBI0 CHCTEMBI JIMHEMHBIX YpPAaBHEHHMH, HCCIEIOBATh IOCTPOCHHBIE MOJEIU C
MIOMOILIBIO MAaTPUIL ¥ ONPEeIUTENEH, UHTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTaT;

HCIIOJIb30BAaTh CBOMCTBA JEHCTBUI C KOPHSAMHU Il peoOpa30BaHusl BHIPAKEHUN;
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BBITIOJIHATD TPEOOPa30BaHUS YHUCIOBBIX BBIPAKECHHH, COACPXKALINX CTENEHH C
palMOHAIbHBIM [TOKa3aTeNIeM;

UCIIOJIb30BAaTh CBOMCTBa JorapudmoB ais npeoOpazoBaHMs JOrapuPpMHUUECKHX
BBIPA)KCHU;

CBOOOJIHO ~ONEpPUPOBaTH MOHATUAMM: HUpPpALMOHAIbHbBIE, IIOKa3aTelbHbIE MU
aorapu(MUYECKHE YpaBHEHUS, HAXOJIUTh HMX PELIEHUs C IOMOIIBI0 PABHOCHIBHBIX
NEPEXO0/I0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TpPUTOHOMETpHUUYECKHEe (GOpMyJbl Uil IMpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpPUPOBATH MOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, NPUMEHSATH
HeoOxoauMble (OpPMYJbl JJisi PpEUIeHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM;

MOJICJIUPOBATh PeajbHbIE CUTyallUd Ha SI3bIKE ajareOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHMsSI, HEPABEHCTBA MO YCIOBHUIO 3aJadyM, UCCIIEI0BAaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHKUEM amIapaTa ajareopsl.

DOyHKIUH U TPaPUKH:

CBOOOJHO ONEpUPOBATH MOHATHAMHU: (QYHKIUS, CIOCOObI 3ajaHusd (YyHKUUH,
B3aMMHO OOpaTHble (DyHKIMM, KOMIO3uuusa (pyHKuMH, rpaduk (yHKUWU, BBIIOIHATH
alIeMEeHTapHbIe IpeoOpa3zoBaHusl rpadUKoOB (yHKIIHI;

CBOOOJIHO OIEpPUpPOBAaTh TMOHATUSAMH: 00JacTb ONpPEACICHUs U MHOXKECTBO
3HaueHUN QYHKUMHU, HYJIU QYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  ONMEpUpPOBaTh MOHATUSAMHU: UETHBIE U  HEu€THbIE  (DyHKIUH,
nepuoandeckrue (QYHKIUH, MPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMYMbI U
MUHUMYMBI (DYHKIIUH, HAauOOJIbIIee U HAUMEHbLIee 3HaUeHHE (DYHKIIMHM Ha TPOMEKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: CTETIEHHAs! PYHKIUS C HATYPAJIbHBIM U LEJIBIM
nokaszateneM, rpauk CTENeHHOW (DYHKIMU C HATypalbHBIM M IEJBIM I10Ka3aTeleM,
rpaduk KOpHS N-OM cTermeHW Kak (YHKIMH OOpaTHOW CTENEeHH C HaTypalbHBIM
noKasaresem;

OTNIEepUPOBATh MOHATUAMU: JIUHEHHAs!, KBaApAaTUUHAS U IPOOHO-TMHENHHas (PYHKIINH,
BBITOJIHATD 3JIEMEHTAPHOE UCCIIEJIOBAHNE U TOCTPOCHUE X T'PaUKOB;

CBOOOJHO OMEpUpOBaTH MOHATUSAMHU: [OKa3aTelbHass U Jorapupmuyeckas
GbyHKIUYU, UX CBOMCTBA U rpauKU, UCIIOIB30BaTh UX TpadUKH sl pelIeHUs] ypaBHEHUMH;

CBOOOHO  ONEpUPOBATH  MOHATUSAMHU: TPUTOHOMETPHYECKAs  OKPYKHOCTb,
oTpesieJIeHHEe TPUTOHOMETPHUYECKUX (PYHKINN YUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Tpaduku GYHKIUN JUIsl UCCIEIOBAHUS MPOILIECCOB M 3aBUCUMOCTEMN
IOPHU PELIEHUHU 334ad U3 JIPYruX y4eOHBIX NPEAMETOB U PEAIbHON JKU3HH, BBIPAXKaTh
dbopmynamu 3aBUCUMOCTH MEXIY BEIMYMHAMU;

Havana MmaTemMaTH4ecKOro aHajmsa:

CBOOOJHO OMNEpUpOBaTh TMOHATUSIMH: apudmeTnyeckass M TreoMeTpuyecKas
nporpeccus, OECKOHEUHO YOBIBaIOIIasi TEOMETPUYECKasi MPOrPeccHsi, JIMHEHHBIH u
AKCIOHEHIIMAJIBHBI POCT, (pOopMyJa CIIOXKHBIX NPOLEHTOB, UMETh NPEJICTABICHUE O
KOHCTaHTE;

UCIOJIb30BATh IPOrPECCHM Ul PEIIEHUsS pPEAJbHbIX 3aJad  I[PUKIAJHOIO
XapakTepa;
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CBOOOJIHO OIEPHUPOBATH TMOHSATHAMH: TOCIEI0BATENBbHOCTh, CHOCOOBI 3aTaHMs
MOCJIEZI0BATENIbHOCTEW, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEA0BATEILHOCTH, TIOHUMATh
OCHOBBI 3apPOXKACHUS MAaTEMAaTUIECKOT0 aHAIIN3a KaK aHaIn3a OECKOHEUYHO MaJbIX;

CBOOOJHO OMEPHPOBATH IMOHATUSMU: HENPEPHIBHBIE (DYHKIUUA, TOYKH pPa3phIBa
rpaduka QyHKIIMH, aCHMITOTHI Tpadrka QYHKITUH;

CBOOOJHO oOmepupoBaTh TNOHATHEM: (QYHKIUS, HENpepbiBHAs Ha OTpe3Ke,
NPUMEHSITh CBOWCTBA HETIPEPHIBHBIX (DYHKIUN TSI pEIICHHSI 3314,

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: TEpPBas U BTOPasl MPOU3BOAHBIC (DYHKIIHMH,
KacatelbHas K rpaduky QyHKIUH;

BBIYHCIISITH TIPOU3BOIHBIC CYMMBI, MIPOU3BEICHUS, YaCTHOTO M KOMITO3HUIIUHA JABYX
GyHKIUH, 3HATH IPOU3BOTHBIC AJICMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUYECKUN CMBICT MPOU3BOAHON ISl PELICHUS
3ajad.

MHo:xecTBa U JIOTHKA:

CBOOOTHO OTMIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpAIlMU HaJl MHOXECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBINM ammapaT JUisi OMHUCAHUS PeabHBIX
MIPOIIECCOB | SIBJICHHMA, TP PEIICHUH 3a/1a49 U3 IPYTHX YUCOHBIX TIPEIMETOB;

CBOOOIHO OMEPUPOBATH TMOHATHUAMHU: ONpEACNCHHE, Teopema, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MaTeMaTHYEeCKOrO0 OOBEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHBIE
YpaBHEHHsS 1 HEPaBEHCTBA.

K koniy o0y4yenus B 11 ki1acce 00yyaromuiics MOJIyYHUT CIAEAYIOIINE NPEeIMETHBIE
pe3yNbTaThl MO OTJACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «Anrebpa u
Havajla MaTEMaTHYECKOTO aHaTN3ay:

Yucsia v BIYUCJICHHUS:

CBOOOJTHO OMEPHPOBATH MOHATHSIMH: HATYypajdbHOE W IEJIIO€ YHCIO0, MHOMKECTBA
HATYPaIbHBIX U IEIBIX YKCEN, UCIIOJIb30BaTh MPU3HAKHU JIETUMOCTH 1enbix uncen, HOJJ
u HOK HaTypanbHBIX 4HCeN AJIs PEelIeHus 3a/1a4, MPUMEHSTh anropuTM EBkinna;

cBOOOJIHO OTIEPHPOBATh MOHATHEM OCTATKa IO MOAYIIO, 3aITUCHIBATh HATypaAIbHEIC
YrClia B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOJHO OMEpUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUICKCHBIX YHCEN, TPEACTaBIsATh KOMIUICKCHBIE YHCIIa B anreOpandeckoil u
TPUTOHOMETPUYCCKOW (OopMe, BBHIMOIHATH apu(METHUYSCKHUE OIepalud ¢ HUMH U
M300paXkaTh HA KOOPJAMHATHOMN TIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJHO ONEPUPOBATh TOHATHUSIMH: HPpPAIMOHAJIbHBIC, TIOKA3aTeIbHBIC U
JorapuMUYECKUE HEPAaBEHCTBA, HAXOJUTh WX PEHICHUS C TOMOIIBI0 PaBHOCHIBHBIX
Nepexo0B;

OCYIICCTBIISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHCHUS,

CBOOOTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXomuMble  (OPMYJIBI JIJISi  PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJHO OINEpUPOBATH MOHATHUSMHU: CHCTEMa W COBOKYITHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCWJIbHBIC CHUCTEMBI WM CHCTEMBI-CIICJICTBUS, HAXOIUTh PEIICHUS
CUCTEMBl W COBOKYIHOCTEH pAalMOHAIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTEeIbHBIX U
JorapuMUYECKUX YpaBHEHHUIN U HEPABEHCTB;
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peliaTh pauuoOHaNbHbIE, UppallMOHAJIbHbIE, MTOKa3aTelbHbIE, JIOrapu(pMUIECKUE U
TPUTOHOMETPUYECKHUE YPAaBHEHHS U HEPABEHCTBA, COAEPIKAIIE MOAYIIN U TapaMeTphl;

OPUMEHSTH TpaduyecKre METObI Ui pEelIeHUs] YPAaBHEHUN U HEPABEHCTB, a TaKKe
3a]1a4 ¢ apaMeTpaMu;

MOJIJINPOBATh PEaJbHbIE CUTYallMM Ha SI3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIEIOBATh TOCTPOECHHBIE
MOJIETM C HCIIOJb30BaHUEM ammapaTta aiareOpbl, HWHTEPHPETUPOBATh MOJYYEHHBIN
pe3yabTar.

DOyHKIUH U TPapUKH:

CTPOUTh TpadUKM KOMOO3UMUMU (YHKIMH C TOMOILBIO  3JIEMEHTapHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH JBYX (PYHKIIMIA;

CTPOUTHh TeOMEeTpUYECKHEe O00pa3bl ypaBHEHUIl M HEPaBEHCTB HAa KOOPIUHATHOM
IUIOCKOCTH;

CBOOOJHO OMEpUPOBATh MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHATh PYHKIMU AJI1 MOJCIUPOBAHUS U HCCIIET0BAHUS pPEaIbHBIX IPOIIECCOB.

Havyana MmaTemaTH4ecKoro aHajimsa:

UCIIOJIb30BAaTh MPOU3BOAHYIO ISl MCClIeOBaHUS (YHKIMHM HAa MOHOTOHHOCTH WU
KCTPEMYMBI;

HAXOJUTh HauOosblllee W HaUMEHblee 3HA4eHHUs (PYHKLIUU HENpepbhIBHON Ha
OTpE3KE;

UCIIOJIb30BAaTh TMPOM3BOAHYIO JUISI HAXOXKACHUS HAWIy4dylIero pelIeHuss B
NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHMYECKHUX, 3a7adax, IS OIpeaeieHUs
CKOPOCTH M YCKOPEHHS Tpoliecca, 3a1aHHOTo (hopMysioit uimm rpadukoM;

CBOOOJHO OINEpUPOBATH MOHATUSAMU: MEPBOOOpa3Has, ONpeneNEHHBIM HHTErpal,
HaXOJUTh NEPBOOOPA3HbIE FTEMEHTAPHBIX (DYHKIMI U BBIUUCIATH UHTETpal 1no Gopmymne
Hrrotona-Jlelionmiia;

HAaXO/JUTh TUIOIAAM IUIOCKUX (PUTYp M 0OBEMBI TN C IOMOILBIO HHTETpaa;

UMETh TMpEJCTaBICHHE O MaTeMaTUYeCKOM MOJEIUPOBAaHUM Ha MpHUMeEpe
cocrtapnieHus quddepeHIuaNbHbIX YPaBHEHUH;

pemars MpUKIAAHBIE 33Jaud, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOIO M
¢bu3nueckoro xapakrepa, CpeJICTBaMU MaTEMaTUUYECKOTO aHaIn3a.

BOCHUTATEJbHBIIA KOMIIOHEHT

C yuérom nporpammel Bociutanusit MBOY «CII Nel4y peanuszanusi BOCOUTATEILHOTO
NOTEHIIMAJIA YPOKa OCYIIECTBIIAECTCA 11O CIEAYIOIIUM HallpaBICHUM:

-opraHusaiys paboTsl C 1eThbMH Kak B o(iaiiH, Tak 1 OHIalH popmarTe;

-YCTaHOBJICHHUE JIOBEPUTENIbHBIX OTHOIICHHM MEXAYy YYMTEIEeM M ero Yy4eHHUKami,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIHPHUATHIO y4YallUMHUCS TpeOOBaHUN M TPOCHO
y4uTess, TPUBICYCHUIO WX BHUMAHUS K OOCYXJaeMoil Ha Yypoke HH(OpMaIuH,
aKTUBU3ALMK UX TIO3HABATEIbHOMN JAESTENILHOCTH;

-Mo0YyXJeHNE IIKOJIHLHUKOB COOMIOAATh HAa ypOKE OOIIENPUHSATHIE HOPMBI MOBEACHHUS,
npaBwiIa OOMICHHWS CO CTapmuMu (YYUTEISIMH) M CBEPCTHUKAMHU (IIKOJIHLHUKAMH),
OPUHOUOB y4eOHOW MUCHMIUIMHBI M CaMOOpPTaHHW3alllH, COTJIACHO YCTaBa MIKOJIBI,
[IpaBunaM BHYTPEHHETO pacoOpsAKa IIKOJIbI;

18



-HCTIOTh30BAHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUs y4eOHOTo MpeaMeTa
yepe3 JCMOHCTPAIUIO JCTSIM MPUMEPOB OTBETCTBEHHOT'O, T'PaXKIaHCKOTO IOBEICHUS,
IPOSIBJIEHUSI YETIOBEKOIIOOMS U 100pOCEPIEYHOCTH, YEpe3 MOJ00P COOTBETCTBYIOIINX
TEKCTOB I YTCHHUS, 3374 JJIs PEIICHUS, KSMCOB U JUCKYCCHIA,

-pUMEHEHUE Ha YPOKE MHTCPAKTHBHBIX ()OpM pabOThl YUAIIUXCS: UHTCIICKTYaIbHBIX
urp «YMHHKH M YMHUIBI», BUKTOPHHBI, TECTHUPOBAHUC KEHCBI, CTUMYJIUPYIOIIUX
MO3HABATEIHPHYI0 MOTHBAIIAIO TIKOJIBHUKOB; JHUCKYCCHUW, KOTOPBIC IAIOT YyYaIlHuMCS
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHHUS KOHCTPYKTHBHOTO JUAiora; TPYIITOBOM
paboThl MW pabOTHl B TMapax, KOTOPHIC yd4aT MIKOJIBHUKOB KOMaHAHOW paboTe
B3aMMO/ICHCTBUIO C APYTHMH JIETHMU;

-OJIMMIINA/IBI, 3aHUMATCIbHBIC YPOKH W TSTHUMUHYTKH, YpPOK-IEIOBas Wrpa, ypoK —
MyTeIIeCTBHE, YPOK  MacTep-Kjiacc, ypOK-UCclAeqoBaHWEe HW  Jp.  Y4eOHOo-
pa3BiieKaTeabHbIe MEpOnpHiATHS (KOHKypc-urpa «IIpeaMeTHbI KpOocCBOpI», TYPHHP
«CBOSI Wrpa», BUKTOPWHBI, JIUTEpATypHAss KOMIIO3UIUS, KOHKYPC Ta3eT M PHUCYHKOB,
SKCKYPCHS | JIP.);

-BKJIIOYCHHME B YPOK UIPOBBIX IPOIEAYP, KOTOPBIE IIOMOTAIOT MOAIepKaTh MOTHBAIUIO
JIETeH K MOIYICHHIO 3HAHWNA, HaJJQ)KHBAHUIO TTO3UTHBHBIX MEKIUIHOCTHBIX OTHOIICHUI
B KJIacCe, TIOMOTAIOT YCTAHOBJICHHUIO JOOPOXKEIaTeIbHON aTMoc(ephl BO BpeMs YpOKa;
UHTEIUICKTYaIbHBIX UTP, CTUMYJIMPYIOIIUX IMO3HABATCIIBHYI0 MOTHBAIIMIO ITKOJIBHHKOB.
[TpenMeTHbIe BBIMyCKH 3acemanus kiyba «Urto? I'me? Korma?», OpenuH-puHra, urpa-
MIPOBOKAIIHSI, UTpa-dKCIICPUMEHT, Urpa-JAeMOHCTpaIyS, UTpa-COCTSI3aHUE,
TUIAKTUYECKOTO TeaTpa, IJie IMOJYYCHHbIE Ha YpOKEe 3HAHUS OOBITPBHIBAIOTCS B
TeaTpabHbIX MOCTAHOBKAX;

-opranu3anus 1epcTBa MOTHBUPOBAHHBIX M JPYAMPOBAHHBIX YYAIIUXCS HAJ UX
HEYCIICBAIONIMMH OJTHOKJIACCHUKAMHM, JIAIOIIETO IIKOJbHUKAM COIMAIHO 3HAYMMBII
OTIBIT COTPYTHUYECTBA ¥ B3aUMHOM TTOMOIIIH;

-MHUIIMMPOBAHUE U TOJJIEPKKA HCCIIEI0BATEIbCKON JESATEIBHOCTH IIKOJIBHUKOB B
paMKax peajM3allil UMW WHIUBUAYaTbHBIX M TPYIIOBBIX HCCIEAOBATEILCKHX
MPOEKTOB, MIOMOTAET MPUOOPECTH HABBIK CAMOCTOSTEIHLHOTO PEIICHUS] TEOPETUUYECKOM
npoOaeMbl, opopMileHHs] COOCTBEHHBIX HJICH, HABBIK YBaXKHUTEIBHOT'O OTHOIICHHUS K
qYXKUM HJesIM, 0(OPMIICHHBIM B paboTax JAPYruX MCCIIEI0BATEICH, HAaBbIK ITyOJMYHOTO
BBICTYIUICHHUS TIEpe]l ayAUTOPHCH, apryMEHTHPOBAHUS W OTCTaMBAHUS CBOEH TOUKH
3peHUs;

-co3/laHue TUOKON M OTKPBITOM Cpenbl OOy4YeHHS W BOCHUTAHHS C HWCIOJIb30BAHUEM
raJDKETOB, OTKPBITBIX 00pPa30BaTEIBHBIX PECYPCOB, CHUCTEM YIPABICHUS ITO3BOJISCT
co3aarh ycnoBus it peanusanuu npososriamenabix FOHECKO Benymmx npuHIumnos
obOpazoBanuss XXI Beka: «oOpazoBaHue ISl BceX», «0Opa3oBaHUE Yepe3 BCIO KU3HBY,
o0Opa3oBaHUe «BCET/Ia, BE3/IE U B JII000EC BPEMSI».

VY 00yyaromuxcsi pa3BUBAIOTCS HABBIKU COTPYAHUYECTBA, KOMMYHHKAIIUH, COITUAITBHOMN
OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHUYECKH MBICIIUTH, ONEPATHBHO M KauyeCTBEHHO
pemiaTh MpoOIeMbl; BOCITUTHIBACTCS IICHHOCTHOE OTHOIIIEHUE K MUDY.

HpOGKTHaﬂ ACATCJIbHOCTL B IIKOJIC ABJISICTCA aKTyaJIbHBIM 06p330BaTeJ'IBHBIM
MCTOAOM, OH PC€HIACT OYCHb BAKHBIC y‘IC6HI>Ie OeJan U 3aJa4u. OpFaHI/IBaHI/Iﬂ HpOGKTHOﬁ
JACATCIIBHOCTH B IIKOJIC ITIOMOI'acT BOCIIMTAHHIO CaMOCTOATCIIBHOCTHU, HHUIITMATUBHOCTH,
OTBCTCTBCHHOCTH, ITOBLIICHHUIO MOTHBAllUHU 1 3(1)(1)6KTI/IBHOCTI/I yqe6H0171 JCATCIIBHOCTH.
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B pesynbraTe opraHuzanuu MNPOEKTHOW AESTEIBHOCTH OOydYaromuecs OBIAJACIOT
yMEHHEM NPUHUMATh PEUICHMs, B CUTYallUsX HEONPEICTIEHHOCTH. YUEHUKH IMOIy4yaT
BO3MOKHOCTb Pa3BUBATh CIIOCOOHOCTh K BBHIOOPY HECTAHJAPTHBIX PEIICHUMN, MMOUCKY U
OCYIIECTBJICHUIO HaOO0JIee MPUEMIIEMOTO PEIICHHUS.

YyamuMcs MOXXKHO PEKOMEHJI0BaTh HamucaTh pedeparsl; 3allUTUTh MPOEKT (CIHUCOK
TE€M MOKET OBbITh COOOIIEH 3a paHee, YTOObl YUEHUKH MOTIIU BOCIIOJIB30BATHCS MPABOM
BBIOOpA TEMBI HJTH JIaXKe CYMEIH TPEUIOKHUTh CBOM COOCTBEHHBIC «CBOOOHBICY TEMBbI).
PaGora nax pedeparoM M MPOEKTOM MOKET OBITh CYry0Oo WHAMBHUAYaJIbHOW, HO HE
UCKJIIOYAIOTCS TEMbl, TMpeJHa3HAaYCHHbIC [UJIsl BBIMOJHEHUS HEOOJBIION TpyMIoi
yueHukoB. l[lo pe3ynbraTam paboThl Haa pedepaTtoM UM MPOSKTOM YyYalluMCs
MpeJIaraloT BRICTYIUTH C JOKJIAJ0OM Ha YPOKE WU MPUHSITH Y4acTHE B IUCKYCCUHU WU
mucnyre. Bce 3TO JOMKHO OBITH COOTBETCTBYIOIIUM OOpa30M OILIGHEHO YYHTEJIEM.
[Ipydem oreHKa BBICTABISETCS OJHA 3a BCIO PabOTy, WM HECKOJIBKO, 32 KaXKIYIO
MPOJICNIaHHYIO padoTy.

Hepeqenb TEM HHAUBUAYAJBbHBIX IPOCKTOB 110 NPEAMETY
«A.JIreﬁpa H HAYaAJJa MAaTECMAaTHIECCKOIo aHaJIn3a»

. AnreOpa 1 Hayasia aHajJu3a B YEPHOM METaILTyprun

. Apk(dyHKIIUU B YypaBHEHUSIX U HEPABEHCTBAX

. AcuMnITOTHI TpaUKOB IPOOHO-PAIMOHATIBHON (QYHKIIUU

. BBennenne B Mup ¢akropuanon

. BbIroiHo nu uth B 10717

. Berancnenne HanOoMbIINX M HANMEHBIINX 3HAYCHUH (yHKIINA

. 'pammaTnyeckue HOpMBI COBPEMEHHOTO PYCCKOTO SI3bIKa Ha YPOKaX
MaTeMaTUKH

8. I'paduku BOKpyT Hac

9. 3arpsi3HeHUE OKpYyXKarollel cpeibl: reorpapuiuecKkuii 1 MaTeMaTHIECKUN
acIIeKT

10. 3agaun Ha HanboMbIIEe U HAUMEHBIIIEEe 3HAYCHUE BEJTMUUH U METO/IbI UX
pereHus

11. 3nakomoe u HeusBecTHOE uncio [1u

12. Vicnonp30BaHME UCTOPHUUECKOTO M KPAeBEAUECKOT0 MaTepHaa npu
M3Y4YEHUU MaTeMaTUKU

13. KommuiekcHbI€ Yrciia, HICTOPHUST BOSHUKHOBEHUS

14. KpeauTsl B )KU3HU COBPEMEHHOTO YEJIOBEKA

15. Jlorapudm u ero ucTopus

16. MaremaTtuka B Moelt Oyayuieit npodeccuu

17. PazBuTHne noHATHA "OCCKOHEYHOCTH'" B MaTEMaTHUKE

18. MaremaTuueckue dyaeca u TaiHbI

19. IonsaTHe mepuoauIecKOl PyHKINN

20. ITocTpoenue rpadMKOB CIOKHBIX (DYHKITUN

21. Ilpenensl. HempeprIBHOCTh PyHKIINI

22. [IpumeneHue Mpou3BOJHON K UCCIIEOBAHUIO (DYHKITHIA

23. Pa3zButre noHsATHs "OECKOHEYHOCTh'" B MATEMAaTHKE

24. TpuroHOMeTpUYECKHE YPABHEHUS U CIIOCOOBI UX PELICHUS

NN bW
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMmbl

KoaunuyecTBO 4acoB

Bcero

Kontpo
JIbHBbIE
padoTbI

IIpakTu
yeckue
padoTbI

JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
pecypcsl

MHoxecTBO JIEUCTBUTEIbHBIX YHCEN.
MHorounensl. PanmonanbHble ypaBHEHHUS U
HEpPAaBEHCTBA. Cucremsl JIMHEWHBIX
YPaBHEHHUN

Oynkiun 1 rpapuku. CreneHHas QyHKIUSA ¢
LEJIBIM [TOKa3aTeIeM

24

12

Ypok 15. gerictBuTeNnbHble Yncna - Anrebpa n Havyana
MaTemaTtmMyeckoro aHanmsa - 10 Knacc - Poccuiickas
3/IeKTPOHHaA WwKoaa (resh.edu.ru)

YpokK 11. mHoroyneH p(x) 1 ero KopeHb.
anrebpanyeckoe ypaBHeHue - Anrebpa n Havyasa
MaTemaTuyeckoro aHanmsa - 10 knacc - Poccuiickas
3/IeKTPOHHaA WwKona (resh.edu.ru)

Ypok 10. MHOro4Y/1eHbl OT 0AHOM NepemMeHHON. cxema
ropHepa - Aarebpa 1 Hayana MaTemMaTU4ecKoro
aHaam3a - 10 knacc - Poccuiickan a1eKTpPOHHas WKoaa

(resh.edu.ru)

Ypok 18. cteneHHasa pyHKUMA. APOOHO-AMHEHasA
dyHKUMSA - Anrebpa 1 Havasla MaTemaTUYecKoro
aHanusa - 10 Knacc - Poccuiickas 3/1eKTPOHHas WKoAa

(resh.edu.ru)

Apudmernueckuil KOpeHb N-0i CTEneHH.
WppannonanbHble ypaBHEHUS

15

YpoK 16. apndmeTnyecknin KopeHb HaTypasibHOM
cTeneHu - Anrebpa 1 Hayana maTemMaTUyeckoro
aHaam3a - 10 Kknacc - Poccmiickasa 31eKTPoHHasa WKoaa

(resh.edu.ru)

ITokazarenpHass ¢ynkiusa. I[loka3zarenbHbie
ypaBHEHUSA

10

Ypok 21. nokasatenbHaa GyHKUmMA - Anrebpa 1 Havana
MaTemMaTM4Yeckoro aHaamsa - 10 knacc - Poccuiickan
3/1eKTPOHHaA Wwkona (resh.edu.ru)

YpoK 22. noKasaTenbHble YPAaBHEHWNA. CUCTEMDbI
nokasaTe/ibHbIX YpaBHeHUI - Anrebpa 1 Havana
MaTemMaTM4Yeckoro aHaamsa - 10 knacc - Poccuiickan
3JIEKTPOHHasA WKona (resh.edu.ru)
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https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/

Jlorapudmuueckas byHKIHS.
Jlorapupmuueckre ypaBHEHHS

18

Ypok 26. norapudmmyeckas dyHKUMA - Anrebpa u
Haya/Jla MaTemMaTuyeckoro aHaamsa - 10 knacc -
Poccuinckan 3/1eKTpoHHan wkona (resh.edu.ru)
Ypok 27. norapudmmyeckune ypaBHeHua - Anrebpa u
Haya/Jla MaTemMaTuyeckoro aHaamsa - 10 knacc -
Poccuinckan 3/1eKTpoHHan wkona (resh.edu.ru)

Tpuronomerpudeckue BBIPAKCHUS 51
YPaBHEHHUS

7 [TocnenoBaTeabHOCTH U IPOrPECCUU

22

10

Ypok 40. npeobpasoBaHUe TPUTOHOMETPUYECKUX
BblparKeHut - Anrebpa n Havyasla MaTemaTU4YecKoro
aHanusa - 10 knacc - Poccuiickas 31eKTPoHHas WKona

(resh.edu.ru)

YpokK 7. npeaen nocnenosaresibHoCTU - Anrebpa u
Haya/sla MaTeMaTUyeckoro aHaamsa - 11 knacc -
Poccuiickan anekTpoHHas wkosaa (resh.edu.ru)

8 HenpepsiBuble pynkuuu. [Iponssoanas

20

Ypok 10. onpeaeneHne Npon3BoAHON. PU3NYECKUN
CMbICI NpounsBoaHoM - Aarebpa 1 Hayana
MaTemMaTuyeckoro aHanmsa - 11 knacc - Poccuiickas
3/IeKTPOHHaA WwKona (resh.edu.ru)

Ypok 14. reomeTprUYeCcKnii CMbIC/1 MPOU3BOAHOM -
Anrebpa 1 Haya/la MaTemaTU4yecKoro aHaamsa - 11
Knacc - Poccuniickan anekTpoHHas wkoaa (resh.edu.ru)

[ToBTOpeHue, oOoOIIeHNE, CHUCTEMATH3AIUS
3HAHUM

YpokK 22. noKasaTe/ibHble YPaBHEHWUSA. CUCTEMbI
NnoKa3aTe/ibHbIX YpaBHeHW - Aarebpa 1 Hayana
MaTemaTuyeckoro aHanusa - 10 Knacc - Poccuiickas
3/1eKTPOHHaA Wwkona (resh.edu.ru)

Ypok 47. meToabl peleHns TOUrOHOMETPUYECKUX
ypaBHeHuM - Anrebpa 1 Havyasla MaTemMaTUYecKoro
aHanusa - 10 Knacc - Poccuiickas 3/1eKTPOHHas LWKoAa

(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

136

10
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https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/

11 KJIACC

KoaunuyecTBO 4acoB

Ne JuieKkTpOoHHbIE (HU(poOBbIE

HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Komrpon | IHpakrud P (undp )

n/m Bcero  bHBIE ecKue o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI

YpoK 19. peweHune 33434 C MTOMOLLbIO
Uccnenosanue byHKIMI C IIOMOIILIO 29 1 npoussoaHol - Aiirebpa 1 Havyana
HpOHSBOI[HOﬁ MaTemMaTM4yecKkoro aHaamsa - 11 knacc -
Poccuinckan anekTpoHHas wkona (resh.edu.ru)

YpoK 21. nepsoobpasHan - Aarebpa 1 Hayana
MaTemaTMyeckoro aHanamsa - 11 knacc -
Poccuinckan anekTpoHHas wkona (resh.edu.ru)
2 [TepBooOpasHas u uHTErpa 12 1 YpOK 24. Bbl4MCAEHME NAOLLAAEN C MOMOLLBIO
nHTerpanos - Aarebpa 1 Hayana
MaTeMaTM4ecKoro aHaamsa - 11 kaacc -
Poccuinckan anekTpoHHas wkona (resh.edu.ru)

YpoK 1. 06a1acTb onpeaeneHns U MHOMKeCTBO
3HAaYEHWUM TPUTOHOMETPUYECKUX PYHKLIUI -
Anrebpa 1 Ha4yaaa MmaTeMaTUYecKoro aHain3a -
11 Kknacc - PoccuiMcKas 31eKTPOHHas LWKoaa

(resh.edu.ru)

I'paduxu TPUTOHOMETPUYECKUX (GyHKIMH. 14 1
TpuronoMerpuueckre HEPaBEeHCTBA

Ypok 23. nokasarte/bHble HePaBEHCTBA -
Anrebpa 1 Hayasia MaTeMaTUYECKOro aHaAM3a -
10 knacc - Poccuinckan sneKkTpoHHadA WKoa
HppauunonaneHsle, IMOKa3aTeIbHbIE 51 24 1 (resh.edu.ru)

norapuMUYecKre HePaBeHCTBA Ypok 28. norapudmmyeckmne HepaBeHCTBa -
Anrebpa 1 Hayana maTeMaTU4eCcKoro aHaamns3a -
10 knacc - Poccuinckan sneKkTpoHHad WKosa

(resh.edu.ru)

Ypok 38. onpegeneHme KOMNJEKCHOro YMcna.
5 KomMmruiekcurie yncia 10 1 OEeNCTBUA C KOMMIEKCHbIMM Ynciaamu - Anrebpa
M Hayasla MaTeMaTUYeCcKoro aHaamnsa - 11 Kaacc -
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https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/

Poccuiickas anekTpoHHas wkona (resh.edu.ru)

Buaeoypoku - Poccuiickaa 3/1IeKTpoHHas LWKoaa

6 Harypanbnblie u nienble yucia 10 1 resh.edu.ru)
YpOK 22. NoKasaTe/bHble YPABHEHUA. CUCTEMDbI
NnoKasaTeNbHbIX YpaBHEeHWUM - Anrebpa 1 Havana
MaTemMaTMyeckoro aHaamsa - 10 knacc -

7 Cucremsl paurOHAJIbHBIX, UPPALUOHAIBHBIX 12 1 Poccuiickan aniekTpoHHas wkosa (resh.edu.ru)

MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX YpaBHEHHHA Ypok 20. nppaumoHasbHble YpaBHeHUA U

HepaBeHcTBa - Aarebpa n Havana
MaTemMaTMyeckoro aHaamsa - 10 knacc -
Poccuiickan aneKkTpoHHas Wwkona (resh.edu.ru)
YpOK 46. ypaBHEHUA M HEPABEHCTBA C ABYMA
nepemeHHbIMM C NapameTpamu - Anrebpa u

8 3aza4yu ¢ napameTpamu 16 1
Haya/jla MaTeMaTMYecKoro aHaamsa - 11 knacc -
Poccuiickan aneKkTpoHHas Wwkona (resh.edu.ru)
Ypok 16. akcTpemymbl dyHKUUM - Anrebpa u
Haya/jla MaTeMaTMYecKoro aHaamsa - 11 knacc -
Poccuinckan anekTpoHHas wkona (resh.edu.ru)
Ypok 19. peweHune 33434 C NOMOLLbIO
npoussoAHo - Anrebpa 1 Havyana

9 [ToBTOpEeHme, 06001IeHNE, cCUCTeMaTH3allks 3HAHUN 16 2 MaTeMaTHYecKoro aHanmsa - 11 knacc -
Poccuitckan anekTpoHHas wkona (resh.edu.ru)
Bnaeoypoku - Poccninckan 31eKTpoHHas WKoa
(resh.edu.ru)
Bnaeoypoku - Poccninckan 31eKTpoHHas WKoa
(resh.edu.ru)

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/tv-program/archive/696
https://resh.edu.ru/tv-program/archive/696
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/tv-program/archive/672
https://resh.edu.ru/tv-program/archive/672
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/tv-program/archive/409

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoaudecTBO 4acoB

Jrj;ln Tema ypoka Beero Kourpoubnbie IIpakTHyeck Jara uzyyenus
padoThI ue padboThbl

1 MH?)KGCTBO, Omepaluy HajJ MHOXKECTBAMU M UX 1
CBOIiCTBa

2 Huarpammbl Ditniepa-Benna 1

3 [Ipumenenue TEOPETUKO-MHOXKECTBEHHOI'O 1
amnmapara JJisl peleHus 3aaa4
Paunonaneupie  unciaa.  OOBIKHOBEHHBIE U

4 JNECATHYHBIC JpOOU, MPOILEHTHI, OECKOHEYHBIE 1
NePUOANYECKHE TPOoH
Paunonaneubie  unciaa.  OOBIKHOBEHHBIE U

3) NeCATUYHBIE JpOOH, IMPOLEHTHI, OECKOHEYHBIE 1
nepUoANYecKue Ipoou

6 [Tpumenenue qpobeit U MPOLEHTOB ISl PELLICHHS 1
MPUKIAIHBIX 3a7a4

7 [Tpumenenue qpobeit U MPOLEHTOB ISl PELLICHHS 1
MPUKIAIHBIX 3a7a4

8 JewicTBuTenbHble 4Yucia. PalpoHanbHBIE | 1
MPpALMOHATIbHBIE YHCIIa

9 ApUI/I(I)MeTI/I‘IeCKI/Ie ornepanuu c 1
JEHCTBUTEIbHBIMU YUCIIAMH

10 Moynb A€HCTBUTEIBHOTO YHCIIA U €70 CBOMCTBA 1
[Tpubmxénnbie BBIUMCIICHMUS, npaBuiia

11 OKpYIJICHUS, NPUKHIKA U OLEHKa pe3yibTara 1
BBIYHCIICHUN

12 OCHOBHBIE METO/IbI pElIeHUs LENbIX U JIPOOHO- 1

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB
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OCHOBHBIE METOJIBI PEIICHHS IENIBIX B JIPOOHO-

13 palMoHATBHBIX YPAaBHEHUH U HEPABEHCTB

14 OcHOBHBIE METObI pelIeHus LEbIX U IpoOHO-
paloHaIbHBIX YPAaBHEHHUI U HEPABEHCTB
MHorouieHsl OT OJHOW INepeMeHHOH. JleneHue

15 MHOTOWIEHA Ha MHOTOWIEH C  OCTAaTKOM.
Teopema bezy

16 MHorounensl ¢ 1enbIMH KO3 (dUIUEHTaMH.
Teopema Buera

17 Pemienne cucreM TMHENHBIX YPABHEHUI

18 Pemenue cucreM TMHEWHBIX ypaBHEHUN
Marpuna cucTteMbl JIMHEHHBIX  ypaBHEHUH.

19 Onpenenurens } MaTPHIIBI 2X2, } ero
reOMEeTPUYECKUN CMBICT u CBOICTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Ornpenenurens MaTPHIIBI 2X2, ero

20 reOMEeTPUYECKUN CMBICT u CBOICTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21 [Ipumenenue _OmpefeuTens Ui pelleHus
CHCTEMBI JIMHEHHBIX YpaBHEHHUH

29 Pemenne NPUKTAIHBIX 337184 C  MOMOLIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHHA

23 Pemenne NPUKTAIHBIX 337184 C  MOMOLIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHHA
Kontponbnas pabora: "PanmoHanbpHble

24 ypaBHEHHs U HepaBeHCTBa. CHCTEMBbl JTMHEHHBIX
ypaBHeHUH"

o5 DyHKIUS, COcO0bI 3a1anus GyHKIUHA. B3anumuo
oOpartHble pyHkuuu. Komnosunus ¢pyHkunit

2 I'padux ¢GyHKIMN. DneMeHTapHbIe

npeobpazoBanus rpadukoB QyHKIUN
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Oo0nacTe OIIPECACIICHUA U MHOXECTBO 3HAYCHHI

27 ¢ynkunu. Hynu ¢ynkuuu. [IpomexxyTku 3HaK
HOCTOSIHCTBA
Yérusle n HeuéTHble QyHKUMU. [lepuoauueckue

28 byHKInn. [IpomexyTku MOHOTOHHOCTH
byHKIUA
MakcumMymMbl M MHHUMYMbl  (DYHKLUH.

29 Haubonbuiee 1 HanMeHblIee 3HAYCHUE (PYHKIIUU
Ha NIPOMEXKYTKE

30 Jlunelinas, KBagpaTU4Has M APOOHO-TMHENHHas
byHKITIN

31 DJeMeHTapHOE WCCIEeIOBaHUE M IOCTPOCHHE
rpaduxoB 3Tux GyHKIUN

30 DJeMeHTapHOE WCCIEeIOBaHUE M IOCTPOCHHE
rpaduxoB 3Tux GyHKIUN

33 Crenenb C 1enplM  IOKa3zareneM. bunHom
Herorona

34 Cremenp C 1LeabIM  IOKa3aTesneM. buHoM
Herorona

35 CreneHHass (DyHKIMS C HaTypajJbHBIM U II€JIBIM
nokazareneM. E€ cBolicTBa u rpaguk

36 KonTponbnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa U rpapuk"

37 ApI/I(bMeTflquKHﬁ KOpPEHb HATYPAJIIBHON CTEIIEHU
U €ro CBOWCTBA

18 ApmbMeTflquKHﬁ KOPEHb HaTypaJbHOH CTETEHU
U €T0 CBOWCTBA

39 [TpeobGpa3zoBanus YHCIIOBBIX BBIpAKECHUH,
COJIepKALINX CTEIIEHH U KOPHU

40 [IpeobpazoBanus YHCIIOBBIX BBIpa)KEHU,

COJIEpXKAINX CTETIEHH U KOPHU
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41

42

[TpeobpazoBanus YHCIIOBBIX BBIpKCHUIA,
COJIepKalNX CTENEHU U KOPHU
Wppaunonanbubie YpaBHEHUS. OcHoBHbIE
METO/Ibl PEIICHUS] UPPALIMOHATILHBIX YPaBHEHHM

43

44

HppaunonanbHbie YpaBHEHUSI. OcHOBHbIE
METO/Ibl PEILIEHUS UPPALMOHAIBHBIX YPABHEHUM
Wppaunonanbubie YpaBHEHUS. OcHoBHbIE
METO/Ibl PELICHHS UPPALMOHAIBHBIX YPABHEHUI

45

46

47

PaBHOCHIIBHBIE [epPEXO0bl B peLieHnn
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE [epPEXObl B peLieHnn
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE IIEPEXOBI B penieHun
VPPALMOHAIIBHBIX YPABHEHUN

48

49

50

51

PaBHOCHIIBHBIE [EepPEX OBl B peLieHnn
MPPALMOHAIBHBIX YPABHEHUN

CpotictBa U TpaduK KOpHS N-OW CTENEHU Kak
GbyHKIIMM 0OpaTHON CTENEeHH C HaTypaibHBIM
IIOKa3aTeseM

CgoiicTBa U rpaduk KOpHS N-OH CTENEHH Kak
GbyHKIIMM 0OpaTHOW CTENEeHU C HaTypalbHBIM
MoKa3aresiem

KonrponsHas pabota: "CBoiictBa u rpaduk
KOpHA N-oM  creneHu.  HMppauuoHainbHbIE
ypaBHeHHUA"

52

53

Crenenp c palMoOHalbHBIM IIOKa3aTelleM M €€
CBOMCTBA
CreneHp C panMOHAIBHBIM IIOKa3aTeleM M €€
CBOMCTBA

54

CreneHb C palMOHAIBHBIM IOKa3aTeleM M e€
CBOMCTBA
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55 [TokazaTenpHas GyHKIMSI, €€ CBOKWCTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUU Ui PELICHUs 1
ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIUN IS pEIICHHUs 1
ypaBHEHU I

58 [Toka3arenbHble ypaBHEHHUs. OCHOBHBIE METOJIbI 1
pelIeHHs TOKa3aTeNIbHBIX YpaBHEHHHA

59 [loka3zarenbHble ypaBHeHUs. OCHOBHBIE METOJIbI 1
pelLIeHMs TOKa3aTeIbHbIX YPaBHEHUN

60 [lokaszarenbHble ypaBHeHUs. OCHOBHbBIE METOJIbI 1
pelLIeHMs TOKa3aTeIbHbIX YPaBHEHUN

61 KonTponbhas pabora: "[lTokazatenbHas 1
¢ynkuus. [TokazarenpHbie ypaBHeHus"

62 Jlorapudm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

64 Jlorapudwm yucia. CBoricTBa orapudma 1

65 JlecsiTuuHbIe U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMBbI 1

67 [TpeoOpa3oBanue  BBIpaKEHHH, colaepKalux 1
aorapudmbl

68 [IpeoGpa3oBanue  BBIpaXKEHHUH, COAEpKAIIUX 1
JorapuQmbl

69 [IpeoOpa3oBanue  BBIpaKEHHM, colaepKalux 1
jorapudmsl

70 Jlorapudmuueckas ¢yHKuusa, €€ CBOHCTBA U 1
rpadux

71 Jlorapudmuueckas ¢yHkuus, e€ cBOHCTBA U 1
rpadux
Hcnonb3oBanue rpaduka yHKIUHN IS peIIeHHUs

72 . 1
ypaBHEHHA

73 Hcnonp3oBanue rpaduka GyHKINUU I pelIeHus 1
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ypaBHEHU I

Jlorapudmuueckue  ypaBHeHus.  OCHOBHbIE

4 METO/bI peIIeHUs JJorapu(PMUIECKUX YpaBHEHHMA .

75 Jlorapupmuueckue  ypaBHeHHS.  OCHOBHBIE 1
METO/IbI pellieH!s JJorapu(pMUUECKUX YpaBHEHHH

76 Jlorapupmuueckue  ypaBHeHMs.  OCHOBHbIE 1
METO/bI peIIeHUs JJorapu(hMUIECKUX YPaBHEHHHA

77 PaBHOCHIIBHBIE ~ Tepexoabl B pEIICHUH 1
JOrapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE ~ Tepexombl B pEHICHUH 1
JorapupMHUUECKUX ypaBHEHUH

79 Kontponbnas  paborta:  "Jlorapudpmuueckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHUs"

80 Cunyc, KOCHMHYC, TaHIT€HC M  KOTAHTCHC 1
YHCIIOBOTO apryMEHTa

81 CuHyc, KOCHMHYC, TaHIM€HC M  KOTAaHICHC 1
YHCIIOBOTO apryMEHTa

82 APKCHHYC, apKKOCHHYC W apKTaHT€HC YHCIOBOTO 1
apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YHCIOBOTO 1
apryMeHTa
Tpuronomerpuueckas OKPY’>KHOCTBb,

84 onpejesieHue TPUTOHOMETPUYECKUX (YHKIIHH 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKPY>KHOCTBb,

85 onpejieieHue TPUTOHOMETPUYECKUX (PYHKIIHMH 1
YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (OPMYITBI 1
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90 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

91 Hpe06pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIp)KEHUI

92 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

93 Hpe06pa30vBaHHe TPUTOHOMETPUUYECKUX 1
BbIp)KEHUI

94 Pemenne TpUroHOMEeTpUUECKUX ypaBHEHUHN 1

95 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

100 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

101 KoHTponbHass pabora: "TpI/Il"OHOMeTpI/I‘IeCKI/I"e 1
BBIPKEHUS U TPUTOHOMETPUIECKHE YPaBHEHHUS
[TocnenoBarenbHOCTH, CTIIOCOOBI 3aJaHHS

102 NoCJIeA0BaTENbHOCTEN. MeTo MareMaTH4ecKon 1
WHTYKITH
MOHOTOHHBIE " OTpaHUYCHHBIC

103 IIOCJIE0BATEIBHOCTH. Hcropus aHaJIn3a 1
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 ['eomeTpryeckast IpoOTrpeccHst 1

106 beckoneuno  yObiBaromass — reomeTpuuecKas 1
nporpeccust

107 Cymma ?eCKOHeqHO yObIBaro1Iei 1
reOMEeTPUYECKON Mporpeccuu

108 JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Huclo e. 1

dopmyiia CIOKHBIX TPOLIEHTOB
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JIMHEHBIN 1 SKCIIOHEHIIMAIBHBIN pocT. Huco e.

109 1
Dopmyiia CIOKHBIX TPOLIEHTOB

110 Hcnonp3oBaHue mporpeccuu s peIIeHUs 1
peasibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas pabora: "IlociemoBareabHOCTH | 1
nporpeccun"

112 HenpeprsiBHBIC QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB QyHKIUN 1

114 CpotlicTBa (hyHKIMIT HEPEPHIBHBIX Ha OTPE3Ke 1

115 CaotlicTBa (hyHKIMIT HEPEPHIBHBIX HAa OTPE3Ke 1

116 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

117 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

118 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

119 [IpumeHeHre CBOWCTB HENPEPHIBHBIX (PYHKIIMA 1
JUISL pEeUICHUS 3314

120 [IpumeHeHre CBOWCTB HENPEPHIBHBIX (PYHKIIMA 1
JUTSL pEIIeHNUs 3a1a4

121 [IepBas u BTOpast npou3BOAHbBIE PYHKIIMH 1

199 OnpeneHeHHve, T€OMETPUUECKHI CMBICIT 1
IPOM3BOIHOM

123 Onpenenenue, GU3NUECKUN CMBICT IPOU3BOJHON 1

124 YpaBHeHUe KacaTelbHOU K TpaguKy QyHKINU 1

125 YpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

126 [Tpou3BoHbIE AIIEeMEHTAPHBIX (HYHKIIHN 1

127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN 1

198 [Tpon3BomHAsT CyMMBI, POU3BENEHUS, YACTHOTO 1
Y KOMITO3UIIMU (PYHKIHUH

129 [IpousBosHas CyMMBbl, TPOM3BEACHUS, YACTHOTO 1
Y KOMIO3UIMH (PyHKINN

130 [Tpon3BomHAsT CyMMBI, POMU3BENEHUS, YACTHOTO 1
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Y KOMIO3UINH (PYHKIUN

131 Kontposbnas padora: "[IponsBognas” 1 1
[ToBTopenne, o0000mICeHHE, CHCTEMaTHU3AIMS
132 o g 1
3HaHuM: "YpaBHeHUs
[ToBTOpenue, o00oOOImICHHE, CHUCTEMATH3AIUS
133 o " 1
3HaHui: "OyHKIUU
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Wroroas KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, o00OOImICHHE, CHUCTEMATH3AIUS 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KIIACC

KoaudecTBO 9acoB

Ne IIpakTH4uec
Tema ypoka KoHnTtpoJibHbie p Jara usyuenust
n/n Bcero KHe
padoTshI
padoThI
IIpumenenre npous3BOAHON K HCCIIEIOBAHUIO
1 N 1
(yHKIHMI HAa MOHOTOHHOCTD U OKCTPEMYMBI
2 [IpumeHeHne Tpou3BOIHON K HCCIIEIOBAHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
IIpumenenre npou3BOAHON K HCCIIENOBAHUIO
3 N 1
(GyHKIIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI
4 [IpumeHeHne Tpou3BOIHON K HCCIICIOBAHUIO 1
(GyHKIIMH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
5 [IpumeHeHune Tpou3BOIHON K HCCIIEIOBAHUIO 1
(GyHKIIMH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
IIpumenenre npou3BOIHON K HCCIIEIOBAHUIO
6 N 1
(GyHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxnenne HanOOIBIIETO U HAUMEHBIIIETO 1
3HAYEHHS HEMPEPHIBHOMN (PYHKIIMU HA OTPE3KE
8 Haxoxnenue HamOOIBIIEr0 ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
9 Haxoxnenne HanOOIBIIETO U HAUMEHBIIIETO 1
3HAYEHMS HEMPEPHIBHOM (PYHKIIMU HA OTPE3KE
10 Haxoxnenue HanOOBIIEr0 ¥ HAUMEHBIIIETO 1
3HAaYEHUS HEMPEPHIBHON (PYHKIINU HA OTpE3Ke
11 Haxoxnenue HamOOIBIIEr0 ¥ HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIINU HA OTpE3Ke
12 Haxoxnenne HanOOIBIIETO U HAUMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (DYHKIIUN HA OTPE3KE
13 [IpumeHeHre TpOU3BOIHOM NIJII HAXOXKICHUS 1
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HauJIyd1ero pEeICHUA B IIPUKIAIHBIX
3agadax

[IpumeneHre TpoU3BOIHON Uil HAXOXKICHUS

14 HaWJydliero pemieHduss B MPUKIATHBIX 1
3aauax
[IpumeneHnne npou3BOIHOM JUJISL ONPEIETICHUS

15 CKOPOCTH M YCKOPEHHS Tpoliecca, 3alaHHOTO 1
dhopmyIoit wiu rpadhukoM
[IpumeHeHne npoOU3BOIHOM JIJIsl ONIPEAETICHUS

16 CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOrO 1
dbopMmyItoit wiu rpadukoM

17 Kommosurus ¢hyHKIMi 1

18 Komnosurus dbyHkimit 1

19 Komnosurus dbyHkimit 1

20 FeOMeTqueCIEHe o0pa3bl ypaBHEHUH Ha 1
KOOPJIUHATHON TUIOCKOCTH

21 FGOMeTpI/IIIGCIfI/IC o0pa3bl ypaBHEHUH Ha 1
KOOPJIUHATHON TUIOCKOCTH

29 KonrponsHast ~ pabota: "HccnenoBanue 1
(GYHKIMH ¢ TOMOIIBIO TPOU3BOJHON"

23 ITepBooOpazHas, OCHOBHOE CBOMCTBO 1
epBOOOPA3HBIX

24 [TepBooOpasHble dIEMEHTAPHBIX  (DYHKIIHIA. 1
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbie dMEeMEHTApHBIX (DYHKIUH. 1
[TpaBwita HaX0XICHUS TIEPBOOOPA3HBIX

26 WHrerpai. I'eomerpuuecknii CMBICII 1
WHTErpasa

97 Brruncnenue omnpenenéHHOro WHTETpaia o 1
dhopmyne HeroTona-Jleitonuma

28 Brruucnenune ompenenéHHOr0 WHTErpaiga o 1
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dhopmyne HeroTona-Jlelionuma

HpI/IMeHCHI/Ie HHTCrpaia A HaXO0XIACHUA

29 .
TUIOMIA/IeH TUTOCKHUX (PUTYP

30 [IpumeHenne wuHTETrpana Ui HAXOMXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumepsr  pemenuit  auddepeHnnanTbHBIX
YpPaBHEHUU

32 [Tpumepsr  pemennii  auddepeHnnanbHbIX
ypaBHEHUH
MareMaTHuecKkoe MOACTUPOBAHHUE PEATbHBIX

33 MPOIIECCOB C MOMOIIBIO AU hepeHIInaTbHBIX
YpaBHEHUU

34 Kontponbnas pabora: "llepBooOpaznas u
uHTerpan

35 Tpuronomerpuyeckue byHKIUY, ux
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue byHKIHH, 170
CBOMCTBA U TpapuKu

37 Tpuronomerpuueckue byHKIHY, ux
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue byHKIHY, ux
CBOMCTBA U rpaduKu

39 Tpuronomerpuveckne byHKIHH, 170
CBOHCTBA U TpapUKu
Ot6op KOpHel TPUTOHOMETPUUYECKUX

40 ypaBHEHHI c MOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
Ot6op KOpHel TPUTOHOMETPUUYECKUX

41 YpaBHEHUU c ITOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

42 Ot6op KOpHEH TPUTOHOMETPUUECKUX
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ypaBHEHHI c MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Ot6op KOpHEH TPUTOHOMETPUYECKUX

43 ypaBHEHUM c MMOMOIIILIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemrenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
KontposbHas pabora: "I'padpuknu

48 TPUTOHOMETPUUYECKUX GyHKIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHbBIE METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
HEPaBEHCTB

50 OCHOBHBIE METOJIBI PEHICHHUS TTOKA3aTEIBHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/Ibl PEIICHHUs TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTENbHBIX 1
HEPaBEHCTB

53 OcHOBHBIE METObI perreHus 1
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METO/bI pelieHus 1
Jorapu(MUIECKUX HEPABEHCTB

55 OcHOBHBIE METObI perreHus 1
norapuMHUYECKUX HEPABEHCTB

56 OcHOBHBIE METO/bI pelieHus 1
JoTapu(PMUIECKUX HEPABEHCTB

57 OcHOBHBIE METOTBI pelreHus 1
HppallMOHALHBIX HEPABEHCTB

58 OcHOBHBIE METOTBI peneHHs 1
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HppairuoOHaAJIbHBIX HCPABCHCTB

59 OcHOBHBIE METO/bI peLeHus
UppalMOHATLHBIX HEPABEHCTB

60 OcHOBHBIE METObI peneHus
UppalMOHAIbHBIX HEPABEHCTB

61 I'padpuueckue MeTOIbl peLeHUs
UppaIMOHAFHBIX YPAaBHEHHH

62 I'paduueckue METO/IbL pelieHus
UppalMOHAIBHBIX YPaBHEHHH

63 I'paduueckue METObI peneHus
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'padpuueckue METO/bI peLeHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue METObI peneHus
Jorapu(MUUECKUX ypaBHEHUN

66 I'padpuueckue METO/bI peLeHus
norapuMUIECKUX HEPABEHCTB

67 I'paduueckue METOTBI pemeHHs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padpuueckue METObI peLeHus

68 ITOKa3aTeIbHBIX " JorapupMUUECKUX
YpaBHEHUI
I'paduueckue METO/TBI pemeHHs

69 ITOKa3aTeIbHBIX " JorapupMHUUECKUX
YpaBHEHUI
I'paduueckue METOTBI pemeHus

70 II0Ka3aTeIbHBIX " JorapupMHUUECKUX
HEPaBEHCTB
I'paduueckue METOTBI pemeHus

71 [IOKa3aTeIbHBIX u JorapupMHUECKUX
HEPaBEHCTB
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KontponbHas pabora: "HppaumoHaiabHEIE,

72 MOKa3aTeJIbHbIC u norapu)MUIECKHe 1
HepaBeHCTBA"
KommiekcHpie uymcna. AnreOpanyeckas W

73 TPUTOHOMETPUYECKAS (bopmbI 3anucu 1
KOMILJIEKCHOT'O YHCIIA
KommiekcHpie uymcima. Anrebpandeckas u

74 TPUTOHOMETPUYECKAS (bopmbI 3aIucu 1
KOMILJIEKCHOT'O YHCIIa

75 Apudmernueckue ornepanuu c 1
KOMIUIEKCHBIMHU YHCIIAMHU

76 Apudmernaeckne orepanuu c 1
KOMILIEKCHBIMHU YU CJIaMHU

77 I/I306pa>1<eHHeu KOMIUICKCHBIX ~ YHCeNI  Ha 1
KOOPAMHATHOH MJIOCKOCTU

78 I/Iso6pa>1<eHI/Iev KOMIUICKCHBIX ~ 4YHCeJl Ha 1
KOOPJAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oil creneHu u3 1
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu n-oii crenenn us 1
KOMILIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX — YUCEN IS

81 pemieHust (PU3MUECKUX U TEOMETPUUYECKHX 1
3a1a4

82 KontponbHas pabora: "KommiekcHble ynca" 1

83 HarypanbHble u niensle yucna 1

84 HarypanbHble u niensie yucna 1

85 [IpuMeHeHHe TPU3HAKOB JEIMMOCTU IIENBIX 1
qucen

86 [IpuMeHeHre TPU3HAKOB JEITMMOCTH IENBIX 1

YHUCCJI
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87

88

[IpuMeHeHHe MPU3HAKOB JEIMMOCTH IIEJIBIX
gucen: HOJl u HOK

[IpuMeHeHne NPU3HAKOB JEIMMOCTU LIEJIbIX
yucen: HOJl u HOK

89

90

HpI/IMeHCHI/Ie IMPU3HAKOB JOCIMMOCTU LEIIBIX
YHUCCII: OCTATKH 110 MOAYJIIO
HpI/IMeHeHI/Ie MMPU3HAKOB JCJIMMOCTU LECJIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

91

HpI/IMeHeHI/IC IIPU3HAKOB ACIUMOCTHU LECJIbIX
YUCCII: aAJIIOpUTM EBknupa s PCIICHUA
3aJa4 B LICJIbIX YHCJIaX

92

Kontponbnast pabGorta: "Teopusi 1emnbix
yucen"

93

Cucrema nu COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHUIIBHEIC CHCTCMBI u CHUCTCMBI-
CIICACTBHA

94

Cucrema nu COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHUIIBHEIC CHCTCMBI u CHCTCMBI-
CICOCTBUA

95

96

97

98

OCHOBHBIE METOABI pEUICHHUS] CUCTEM H
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUIN

OcCHOBHBIE METO/ABl PpEHIEHUs] CUCTEM U
COBOKYITHOCTEH UPPALMOHAIILHBIX
YpaBHEHUI

OCHOBHBIE METOABI pEUIEHHs] CUCTEM H
COBOKYITHOCTEH IMOKA3aTENbHBIX YPABHEHUI

OCHOBHBIE METOJIBl pEIIEHUS CHCTEM H
COBOKYITHOCTEH IMOKA3aTEIbHBIX YPABHEHUI

99

OCHOBHBIE METOABI pEUIEHHS] CUCTEM H
COBOKYITHOCTEH JorapupMuUEcKux
ypaBHEHUH
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100

OCHOBHBIE METOJbl PpEIICHUS CUCTEM U
COBOKYITHOCTEN JOrapuPpMHUECKIX
ypaBHEHUU

101

[Ipumenenue CUCTEM K pEIICHUI0
MaTeMaTMYeCKUX  3aJad M 3a7ad U3
pasIMUYHBIX OOJIacTeld HAayKdu W peaTbHOU
KU3HH, HWHTEpIpeTalus MOJTYYEHHBIX
pE3yNIbTaTOB

102

[Ipumenenue CUCTEM K pEIICHUIO
MaTeMaTMYeCKUX 3aJad W 3a7ad U3
pa3nMYHBIX 00JacTeil HayKd H pealbHOMN
KU3HH, WHTEPIpETALIHS MOJTYYCHHBIX
pE3yNbTaTOB

103

[IpumeHeHne HEpPaBEHCTB K  PEIICHUIO
MaTeMaTMYeCKUX 3a7ad W 3a7ad U3
pa3nUYHBIX 00JacTeil HayKd H pealbHOMN
KU3HH, WHTEPIpETALHS MOJTYYCHHBIX
pe3yIabTaTOB

104

KonTponsHas pabora: "CucreMbl
palOHaJIbHBIX, MPPALMOHATIbHBIX
MTOKa3aTeIbHBIX u Jorapu(PMUUECKUX
ypaBHeHuin"

105

PanunoHansHBIE YpaBHCHHU C I[TapaMCTpaMn

106

PanunoHansHBIE HCEPABCHCTBA C ITapaMEeTpaMu

107

PanmoHanbHBIE CHCTEMEI C ImapamMeTpaMmu

108
109
110

111
112

WppannoHaibHble ypaBHEHHsI, HEPAaBEHCTBA C
napameTpamu

HppanmoHanbHbIe CUCTEMBI C ITApaMeTpaMu

IlokazarenbHble YpaBHEHMs, HEPAaBEHCTBA C
napameTpamu

[Toka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU
Jlorapudmuueckue ypaBHEHHs, HEPABEHCTBA

R e L e e =
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C mapameTpaMu

113 JlorapudMuueckue CHCTEMBbI C TapaMeTpamMu
114 Tpuronomerpuueckue ypaBHEHUS c
napameTrpamu
115 Tpuronomerpudeckue HEpaBEHCTBA c
rapamMeTpamMmu
116 Tpuronomerpuueckue CHCTEMBI c
napameTrpamu
[TocTpoenue u HCCIICIOBAHUC
117 MaTeMaTUYECKUX Mojeek pEeaTBbHBIX
CUTyallUii C IIOMOIIBKD  YpaBHEHUH ¢
napameTpamu
[Toctpoenue " HCCIIEIOBAHUE
MaTeMaTUYECKUX MoJeeh €aJIbHBIX
118 . .
CUTYyalluil ¢ TIOMOIIBIO CHCTEM YpaBHEHHH C
rapameTpamMmu
[TocTpoenue u HCCIICIOBAHUC
119 MaTeMaTUYECKUX Mojeei peaTbHBIX
CUTyalluil ¢ TIOMOIIbIO CHCTEM YypaBHEHHI ¢
rapameTpamMmu
120 KonTponbHas paborta: "3amaun c
napaMerpamu”
[ToBTOpeHue, 0000IIEHHE, CHCTEMaTHU3aAIIHS
121 ~. N n
3HaHuii: "YpaBHEHUS
[ToBTOpeHue, 0000IIEHHE, CHCTEMaTHU3aAIIHS
122 4 n n
3HaHuii: "YpaBHEHUS
IToBTOpeHue, 0000IIEHNE, CHUCTEMATHA3AIMI
123 v ’ ’ &N
3HaHui: "YpaBHeHus. CucTeMbl ypaBHEHUH
194 [ToBTOpeHne, 000O0IIEHHE, CUCTEMATHU3AIHS
3HaHuii: "HepaBencrna"
125 [ToBTOpenune, 0000IMIEHNE, CHUCTEeMAaTH3AIUS
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3HaHuii: "HepaBencrpa"

[ToBTOpeHue, 000OIIEHNE, CHCTEeMAaTH3aAIUS

126 3HaHuii: "HepaBeHncrna" .
197 [ToBTOpeHMe, 0000IICHHE, CUCTEMATHU3AIIHS 1
3HaHuii: "lIpousBoaHas u e€ npumeHenue"
128 [ToBTOpeHune, 0000IIEHHE, CHCTEeMAaTH3aAIUS 1
3HaHui: "l[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpeHUe, 0000IICHHE, CUCTEMATHU3AIIHS 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"
130 [ToBTOpEeHME, 0000IICHNUE, CUCTEMATH3AIIHS 1
3HaHuii: "MHTEerpan u ero npuMeneHue"
131 [ToBTOpenue, o6o0OIIeHHE, CUCTEeMATHU3AIH 1
3HaHui: "Oyakun"
139 [ToBTOpeHME, 0000IICHHUE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
133 [ToBTOpenue, o60OIIeHHE, CUCTEeMATHU3AIH 1
3HaHui: "Oyakun"
134 Wrorosas koHTpoJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNe, CHUCTEMATHU3AIUs 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

1. II.A. Anumos, FO.M. Komsrun, M.B. TkaueBa, H.B. ®enoposa, M.1. lllaGynuH.
Anrebpa u Hayajga MaTeMaTHYECKOTO aHaim3a (0a30BBIM U YIIIyOJIeHHBIN ypoBeHB), 10-
11 kmaccel. Yueonuk. - 11-e uzn., crep. - Mocksa : [IpocBemenue, 2023.;

2. M.U. Illabynmn, M.B. TkaueBa, H.E. ®emopoBa. Anrebpa u Haydana
MaTeMaTH4ecKoro aHainusa. Junaktuyeckue marepuansl K yueouuky LI.A. AnumoBa u
np. 10-11 xmacc. Mocksa. «IIpocBemienuey.

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. AnekcanapoBa JI.A. AnreOpa W Hadaja MareMaTH4ecKoro aHaimsa. 11 kimacc.
CamocTosaTenbHble padbOThI IS ydaluxcst o01meo0pa3oBaTENbHbIX YUPEKICHHM.

2. I'mm36ypr B.M. Anrebpa w Hayama MaremMaTmdeckoro aHamm3a. 11 xmace.
KonTponpabie paboThl s yyanmxcs o011eo0pa3oBaTenbHbIX YUpEKIeHUN (0a30BbIi
YPOBEHb).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1. Poccuiickas anektponHas 1mkosa https://resh.edu.ru/

2. Meroauka nmpenoiaBaHus MaTEMAaTUKU — [3JIEKTPOHHBIA pecypc|, — PeKUM JIOCTyMa:
http://methmath.chat.ru.

3. IlyreBoautens «B Mupe Haykn» s MIKOJIBHUKOB [AJIEKTPOHHBIA pecypc|, — pexuM
noctyma: http://www.uic.ssu.samara.ru

4. DNeKTpOHHAsl XPECTOMATHUS 0 METOJUKE MPENOAABAHUS MaTEMAaTUKH [3JI€KTPOHHBIN
pecypc], — pexxum pocrymna: http://fmi.asf.ru.

5. DnexktpoHHas  OuOnwoTreka y4eOHMKOB W METOJUWYECKHX  MaTepHaliOB
http://window.edu.ru/

6. Marepuansl mo marematuke B EauHOlN Kojutekunu mUQPOBBIX 00pa3oBaTEIbHBIX
pecypcos http://www.math.ru

7. Marematuka. Illkoma. Bynymee. Caiit yuutens wmarematuku A.B. IlleBkuna
http://school.msu.ru

8. bubauoreka 1{OK https://m.edsoo.ru/7f415fdc

9. Caiit misg noarotoku k EI'D Pemry EI'D: https://ege.sdamgia.ru/

10. Caiit Anasl Mankosoii http://ege-study.ru

11. Bunmeokypc c¢ Teopmedd u mupaktukoi https://4ege.ru/video-matematika/50912-
videouroki-po-matematike.html
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CucremMa OlleHUBAaHUS HA YPOKAX MaTeMaTuKHU B ycaoBusax ®I'OC

B cucremMe OLEHKHM  JOCTWKEHHUS IUIAHMPYEMBIX  pE3YJIbTaroB  OCBOCHMS
oOpazoBarenbHOM porpaMmsbl B ycioBusix @I'OC opueHTHpyeT 00pa30oBaTeIbHBIN MpoIece
Ha JYXOBHO-HPAaBCTBEHHOE pPa3BUTHE M BOCIUTaHUE OOy4arolUXCs, JOCTHKEHUE HMU
IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHHUS COJIEPKaHUS yueOHOTo npeaMera u (GOpMUPOBAHUE Y
HUX YHUBEPCAJIbHBIX YYEOHBIX AEHCTBUH.

[To TpeboBanusim @T'OC umerotT MecTo ObITh TPU IPYIIIBI PE3YIBTATOB 0OPAa30BAHUS:

-JINYHOCTHBIE

-MeTalpeAMETHbIE

-IpEMETHBIE, KOTOPBIE MOJIEXKAT OLICHKE.

JIM4HOCTHBIE pe3yNabTaTbl B COOTBETCTBMM C TpeboBaHussMu CraHgapra HeE MOAJeXar
UTOroBOoM oreHke. OObEKTOM OLIEHKH MEeTarnpeAMETHBIX pe3yabTaTtoB ciyxkar Y Y]I. OueHka
K€ IPEIMETHBIX PE3YyJIbTaTOB - 3TO OLEHKA IUIAHMPYEMBIX DPE3YJIbTaTOB IO IPEIMETY.
[ToaTOMy 00BEKTOM OLIEHKH MPEAMETHBIX PE3YJIBTATOB CIYKUT CIOCOOHOCTh O0YYarOLIUXCs
pemarh yueOHO-TI03HABATENIbHbIE U YYeOHO-TIPAaKTUUECKHE 3a]1auu.

CucremMa KOHTPOJS CTaBUT Ba)KHBIE COLMAJIBHBIE 3a/a4M: Pa3BUTh Y IIKOJBHHUKOB
YMEHHE TPOBEPATh U KOHTPOJIUPOBATh ce0sl, KPUTUUECKU OLIEHUBATh CBOIO JIEATEIBHOCTD,
yCTaHaBIMBAaTh ONIMOKM M HAXOAWUTh NMYTH UX ycTpaHeHUs. OLEHKa M OTMETKa JIOJIKHBI
(uKCHpOBaTh JOCTUKECHUS yUEHHKA.

Buibl oneHnBaHus:

-cTapToBasi nuarHocthka. OCyIIECTBISIETCS B Hayaje roja WM Mepel HU3y4eHHEM
HOBBIX KPYIIHBIX Pa3/eJioB;

-TeKyIllee OLIEHUBaHHE, TECHO CBA3aHHOE C MIPOLECCOM O0YUEHHS;

-UTOroBoe olleHuBaHue. [lpeamnonaraeT KOMIUIEKCHYIO MPOBEPKY 0Opa3oBaTeNIbHbBIX
PE3yabTATOB B KOHLIE yUeOHOW YETBEPTU U yueOHOTO roa.

B mexywiem oyenueanuu ucnonv3yromes cieoyowiue memoovl:

-Ha0JIofIeHne, CaMOOIIeHKa, CaMOaHajdM3 M METO[bl, OCHOBAaHHBIE Ha aHaJU3e
MMCbMEHHBIX OTBETOB U Pa0OT ydalluxcs;

-yCTHasE JUaJloTMU4YecKass /MOHOJOTHMYecKas peyb, NHUChMEHHas CaMOCTOSTeNbHas
pabota, CIIOBapHBI JUKTAHT, TECTOBbIE 3a/1aHus, TOKIA], TBOpUYeCcKas paboTa, MPOEKT.

Hmoz060e oyenusanue Ha KoHel yueOHOTO rofia MPOBOJUTCS C TOMOIIBIO HTOTOBBIX
MIPOBEPOYHBIX PA0OT MO MpeaMETaM U KOMIUIEKCHON paboThl HA MEXIPEAMETHON OCHOBE.

B 3aBHCHUMOCTH oT TOT0, KTO OCYLIECTBIISET IIPOBEPKY
pE3yAbTATOB EATEIBHOCTH  YyYalllUXcs, BBIICIAIOT  CJIEAYKOIIME  TpU  THIA
KOHTPOJIS: 6HeuwtHuil (OCYIIECTBISIETCS.  YUYUTEJIeM  HaJ  JIESITENbHOCTBIO  YUYEHHKA),
63aumHblil (OCYIIECTBIISIETCS. YYEHUKOM HaJl EATENbHOCTHIO TOBAPUIIA), CAMOKOHMPONb
(ocymiecTBIA€TCS YUEHUKOM HaJl COOCTBEHHOM JIESTENBHOCTHIO).

Buewinuit konmpons

B nporiecce npoBepku yuuTeneM 3HAHUA U YMEHUH y4YalIuXcs BbIACISAIOT CIEAYIOLUE
KOMITIOHEHTBI: 1) yTOUYHEHME MLened H3y4eHHMs AAHHOIO OTpe3ka ydeOHOro marepuana
Y YCTAHOBJICHHE KOHKPETHOTO COJEPKaHUS MPOBEPKH; 2) pa3IUUHbIe CIIOCOOBI BHIPAKCHHUS
PE3yAbTATOB MPOBEPKH: OLEHKA M OTMETKA; 3) BHIOOpP BUAOB, (GOpM, CIIOCOOOB U CPEACTB
MIPOBEPKH, COOTBETCTBYIOIIMX IIOCTABIECHHBIM LIEJISM.

Ouenka u ommemxa

[Ipouecc KOHTPOJA 3HAHWMM © YMEHMM YYallUXCsl CBA3aH C OLEHKOW H
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orMeTkoil. Crieryer pa3inuyarh 3TH MOHATHS.

Oyenka -3TO Tmpolecc, JAeHUCTBUE (AEATEIBHOCTh) OLEHMBAHHUSA, KOTOpOE
OCYILECTBIISIETCSI YEJIOBEKOM. B 3aBHCHMOCTM OT THNA HPOBEPKH, OLIEHKA OBbIBaeT MO0
BHEIIHEH, TMO0 BHYTpPEHHEH (caMoolieHKa). Besikas olieHKa BbIpa)XaeT ypOBEHb BhIPAKEHHS
PE3yABTATOB yUYEOHOU JEATENbHOCTH YUYEHHUKA MPOBEPSIEMBIM MapaMeTpaM 3TUX JEHCTBHIA,
CJIeZIOBaTENbHO, JOJDKHA CYLIECTBOBAThH IIKaJla 3TOI0 COOTBETCTBUS, KOTOpas MOXKET OBbITh
OMHapHOHM (BBIIOJHWI - HE BBINOJHMUI) WM Oosiee CIOKHOM, BBIpakarouleics B BUAE
OanbHON MIKajabl OTMETOK. [Ipu 3TOM ommemka BBICTyIaeT KaK BHEIIHEE BbIPaKEHUE
OLICHKH.

OneHka M OTMETKa OINpPENENAIOTCA 3HAHUSAMH M YMEHHUSAMM YYEHHKa, KOTOPBIE OH
IoKa3aJl B Ipouecce KOHTpois. OOHMM M3 IOKa3zaresed, IO KOTOPOMY YYHUTEIb UMEET
BO3MOKHOCTb CYIUTbH O 3HAHMSIX U YMEHUSAX YUYEHUKA, CIIyXKaT nOZpeutHoCmu, JOYIEHHbIE
UM Ipu paboTe CO CpelCcTBAaMH KOHTPOJIA, MpeIoKeHHBIMU yuuteneM. [lorpemHocTu
JEJIAT Ha OwuUOKU U Hedouembi.

Ouwubka - 3T0 TOTPEIIHOCTh, CBUAETEIBCTBYIOIAS O TOM, YTO YYEHUK HE OBIAJCI
TeMH 3HAaHUAMHU U YMEHHUSAMH (CB3aHHBIMM C KOHTPOJIMPYEMBIM pa3lesioM, TeMOM),
KOTOPBIE OIPENETIEHBI TPOrPAMMON IO MATEMATHUKE JJIsl CPEHEN IIKOJIBI.

Heoouemom cUUTAIOT NMOTPEIIHOCTD, YKa3bIBAIOIIYIO MO0 HAa HEJOCTATOYHO IOJIHOE,
MPOYHOE YCBOECHHWE OCHOBHBIX 3HAHUI M yMEHM, 1100 HAa OTCYTCTBUE 3HAHUM, KOTOPBIE
IIPOrpaMMOMl HE OTHOCATCA K OCHOBHBIM. K HenoueTaM OTHOCAT TakKe HEAKKypaTHOCTb
IIPU 3aIIUCH pelIeHus, HEOPEKHOE BHIMOJIHEHUE YepTexka P PeIIeHNH 3a4a41 U T.11.

IIpu omeHke MUCBMEHHBIX PadoOT MO MaTeMaTHMKe pPa3jIMyYalOT rpyOble OLIMOKH,
OLIMOKH U HEJIOYETHI.

['pyObiMH  cumTatoTCsi OIIMOKM, CBSI3aHHBIE C BONPOCAaMH, BKJIIOYCHHBIMH B
OO6pa3oBatenbHble CTAaHAAPTHI, a TAKXKE MOKA3bIBAIOIINE, YTO YYEHHK HE YCBOMJ BOIPOCHI
M3YYEHHBIX HOBbIX TeM, oTHeceHHble Crannapramu OOO u COO k yuciy 00s3aTenbHbIX
JUIE YCBOGHHUSI BCEMHU YyueHUKaMHu. Tak, K rpyObIM OTHOCATCS OIIMOKU B BBIYHCICHHUSX,
CBUJICTENIbCTBYIOIIME O HE3HAHUM TaONMMIbl CIOKEHUS WIM TaOMUIbl YMHOXEHHUS,
CBSA3aHHBIC C HE3HAHMEM QJITOPUTMA NMMCbMEHHOIO CIOXEHUS U BBIYUTAHUS, YMHOKEHUS U
JIeNIeHUs] Ha OJHO- WIM JBY3HAuHOE YMCJIO, OUIMOKM, CBHETENbCTBYIOIIME O HE3HAHWUU
OCHOBHBIX (POpPMYJ, NMPABWJI U SIBHOM HEYMEHHM UX MPHUMEHSTb, O HE3HAHWU NPUEMOB
pelneHus 3a1a4, AHAJIOTUYHBIX PaHEE U3YYEHHBIM.

[Ipumepamu HerpyObIX OIIMOOK SIBISIOTCA: OIIMOKHM, CBSA3aHHBIE C HEIOCTAaTOYHO
MOJHBIM  YCBOGHHMEM  TeKylero y4eOHOro  marepuana, HE  BIOJIHE  TOYHO
c(OpMYIIMPOBAaHHBIA BOMPOC WM MOSCHEHWE IPHU PEHICHWH 33Ja4d, HETOYHOCTH IMpH
BBITTOJIHEHUU T€OMETPUUECKHUX ITOCTPOEHUM.

Henoueramu cunrarorcs HEpalMOHaJIbHbIE 3anmucu npu BBIUHCIICHUSX,
HEpalMOHAJIbHbIE MPUEMBl BBIYUCICHUH, peoOpa3oBaHUi M pelIeHuil 3a1ad, HeOpexHoe
BBITIOJTHEHUE YEPTEXKENW U CXEM, OT/IeJIbHbIEC MOIPEITHOCTU B (POPMYITUPOBKE MOSCHEHUS UITU
oTBeTa B 3a7a4ye. K HegoueTaM MOXKHO OTHECTH M ApyTrue HeIOCTaTKU paboThl, BHI3BAHHbBIE
HE/IOCTaTOYHBIM BHHMAaHHUEM Yy4YallluXCs, HAIpUMEp: HEMOJIHOE COKpalleHue Apoded mim
YJICHOB OTHOILIEHUS; OOpalleHWe CMEUIaHHBIX YHCeI B HENPaBWIbHYIO ApoOb mpu
CIIOKEHUU W BBIYMTAHWUM; NMPONYCK HAUMEHOBAHUM; MPOMYCK YUCET B IPOMEKYTOUHBIX
3amucsX; TMepecTaHoBKa LU(p TpH 3amucHu  YWCeN;, OINMOKHW, JOMyIIEHHBIE NpHU
NepenyCchbIBaHNH, U T.II.

Ounenka mnUCbMEHHOH PpadoTbl 1O BBINOJIHEHUI0 BbIYHMCIUTEIbHBIX 3adaHUH U
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ajredpanyeckux npeodpa3oBaHuii

Ouenka «5» cTaBuTCs 32 0€3yKOPU3HEHHOE BBIIOJIHEHUE MTMCbMEHHOM paboThI, T.€.:

a) €CIIi pellleHue BCeX MPUMEPOB BEPHOE;

0) eciiu Bce ACUCTBUSA U MPe0Opa30BaHUs BHITIOJIHEHBI MPABUIBHO, 0€3 OMIMOOK; BCEe

3aIMCH XO/1a PEIICHHSI PACTIONIOKEHBI TTOCIIEA0BATEIBHO, a TAKKE

c/ieflaHa IPOBEpKa PEIIeHUs B T€X CIydasix, KOrja 3To TpedyeTcs.

Ouenka «4» cTaBUTCS 32 pabOTY, B KOTOPOU JOMyIIeHa oHa (He rpy0as) ommoKa Win
JBa-TPH HEAOYETA.

Ouenka «3» CTaBUTCS B CIEIYIONINX CIyYasx:

a) ecnu B paboTe mMeeTcs ojnHa rpybas omuOka w He Oojiee OAHOW HE TpyoOou
OIITNOKMU;

0) Ip1 HAJIMYUK OHOM TPyOOi OIIMOKH U OTHOTO-/IBYX HEJOYETOB;

B) IIpU OTCYTCTBUU TPYOBbIX OIMMOOK, HO MPH HAIUYHH OT JIBYX 1O 4YeThipex (He
IpyOBIX) OIIHOOK;

T') IpY HAJIMYUH JIBYX HE TPyObIX OIKUOOK U He OoJiee TpeX HEI0UETOB;

1) IPU OTCYTCTBUH OLITUOOK, HO MPU HAJIMYUU YEThIpEeX U Oojiee HeJ0UETOB;

€) €CIIi HEBEPHO BBITIOJHEHO He 0oJiee MOJIOBHHBI 00beMa BCeil paboThI.

Ouenka «2» cTaBUTCS, KOTJIa YMCJIO OLIMOOK MPEBOCXOAUT HOPMY, HpPU KOTOPOM
MOXET OBITh BBICTABJICHA MOJIOKHUTEIbHAS OI[CHKA, WITH

€CJIM MPABUIILHO BBITIOJIHEHO MEHEE MOJIOBUHBI BCEH pabOTHI.

Ouenka «1» cTaBUTCS, €CJIM YYCHUK COBCEM HE BBITIOIHUI PaboTy.

[Ipumeuanue. Ouenka «5» MOXET ObITh MOCTABICHA, HECMOTPSI HA HAJMYUE OJTHOTO-
JIBYX HEJIOUETOB, €CITU YUYEHUK Tl

OpUTHHAIILHOE pEIlIeHHWEe 3aJlaHui, CBUJCTEIBCTBYIONIEE O €ro  XOpOIIeM
MaTeMaTH4eCKOM Pa3BUTHH.
Ouenka nMcbMeHHOM padoThl HA pellleHNe TEKCTOBBIX 32124

Onenka «5» cTaBUTCS B TOM Ciydae, KOIza 3ajiaua perieHa MpaBuiibHO: X0 PEeIIeHUs
3aJa4l BepeH, Bce JeMCcTBUA U peoOpa3oBaHus

BHITIOJIHEHBI BEPHO W paIlMOHAJBHO; B 3a/aue, pemaeMold C BOMPOCAMH WIIH
MOSICHEHHUSIMU K JICCTBUSM, JIaHbI TOUHBIE U NTPABUJILHBIC

(bopMyITHUpOBKH; B 3ajaye, pelIaeMoil C MOMOUIbI0 ypaBHEHMS, JaHbI HEOOXOIUMBIE
MOSICHEHUST; 3aIFCH MTPABIIIBLHBI, PACTIOIOKECHBI

MOCIIEZIOBATENIbHO, JaH BEPHBIH W HWCUEPNBIBAIONINA OTBET Ha BONPOCHI 3a/1auu;
cleNlaHa IpoBepKa pelieHus (B TeX Cirydasix, Korua 3To Tpedyercs).

Ounenka «4» CTaBUTCS B TOM Cllydae, €CJIM NpHU MPaBHJIBHOM XOJ€ PEIICHHUs 3a/1a4u
JIOTyIIeHA O/IHA He TpyOas omnOKa WK JBa-TPH HEJJ0YETA.

Ounenka «3» CTaBUTCA B TOM CIlIydae, €CIIU X0 PEIIeHUs MPAaBUIICH, HO JOMYIICHBI:

a) oqHa rpy0as ommbOka u He 0oJiee OIHOM He TPYOOi;

0) onHa rpy0as ommbka u He OoJee ABYX HEJOUYETOB;

B) TPU-YETHIPE HE TPyObIC OMIMOKH MTPH OTCYTCTBUH HEJA0YETOB;

T') AOMYIIEHO He OoJiee IByX HE rpyObIX OIIMOOK M TPEX HEIOYETOB;

1) 6osee Tpex HeJJOYETOB MPU OTCYTCTBUU OLIHOOK.

Omnenka «2» CTaBUTCS B TOM cllydae, KOrJa YMCII0 OMHUOOK MPEBOCXOAUT HOPMY, IPH
KOTOPOW MOXET OBITh BBICTABJICHA TOJIOKUTEIbHAS OIICHKA.

Ounenka «1» cTaBUTCS B TOM CJy4ae, €ClId YYCHUK He BBIMOJHUI HU OIHOTO 33/1aHUs
padoTHL.
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[Ipumevanus:

1. Ouenka «5» MoxkeT OBITh IMOCTaBJICHAa HECMOTpPS Ha HAJIWYUE ONUCKU WIH
HEJ0YEeTa, €CJIM YYEHUK JJajl OPUTMHAIIBHOE PEIICHHUE, CBUAETEIbCTBYIOLIEE O €r0 XOPOILIEM
MaTeMaTu4eCKOM Pa3BUTHH.

2. [MosoxuTeIbHAS OEHKA «3» MOXKET OBITh BHICTABJICHA YUYCHUKY, BBHIITOJIHUBIIEMY
paboTy He MOJHOCTHIO, €CU OH 0e30IMO0YHO BBIMOJIHII OoJiee MOJIOBHHBI 00BeMa Bcel
paboTHI.

OuneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX PA0OT M0 MaTeMaTHKe

[TuceMenHas paboTa 1Mo MareMaTHKe, MOJIeKalasi OLIEHUBAHUIO, MOXKET COCTOSTh U3
3a/a4 1 IpuMepoB (KOMOMHUpOBaHHAas pabora). B TakoM ciyuae mpemnojaBaTellb cHayana
JaeT MPEABAPUTEIBHYIO OLIEHKY Ka)KJI0il 4acTH padoThl, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH
CJIEIYIOILIAM:

a) ecnu 00e yactu pabOTHI OLIEHEHBI OJIMHAKOBO, TO 3Ta OILIEHKA JOJKHA OBITH OOIIeH
JUTSL BCeil pabOTHI B 1IETIOM;

0) ecaM OLEHKU YacTel pa3HATCSA Ha ONMH Oalll, HAIPUMEp, NaHbl OUEHKU «5» U «4»
Wik «4» 1 «3» U T. 1., TO 3a paboTy B IIEJIOM, KaK

MPaBUIIO, CTABUTCS OAJIJI, OIEHUBAIOIINN OCHOBHYIO YacCTh palOOThI;

B) €CIIM OJHA 4YacTh palOTHl oleHeHa OamioM «5», a apyras — OamioM «3», TO
MpernoaaBareab MOXKET OLEHUTh TaKyto padoTy B IIEJIOM

6aroM «4» Mpu yCIIOBUH, YTO OIEHKA «5» MOCTaBJIEHA 32 OCHOBHYIO YacTh PaOOTHI;

T') eClii OJHA W3 YacTel paboThl OlleHEeHa OaioM «5» uiu «4»,a napyras — OanaoMm
«2» nnu «1», To penogaBarenb MOXKET OLEHUTh

BCIO paboTy 6amtom «3» IpH YCIOBHUH, YTO BBICIIAS U3 JIBYX JaHHBIX

OIICHOK MTOCTaBJIEHa 32 OCHOBHYIO YacTh paOOTHI.

[Tpumeuanue. OCHOBHOM CUMTAETCS Ta YAaCTh PabOTHI, KOTOpask BKJIIOUAET OOIBIINMN 110
0o0beMy WM HauboJiee BaXKHBIN 10 3HAUEHUIO MaTepHall IO U3y4aeMbIM TEMaM POrPaMMBbl.
Ounenka TeKylMX NUCbMEHHBIX padoT

[Ipn olleHKe TOBCEIHEBHBIX OOydJaromux paboT [0 MareMaTHKe y4YUTeNb
PYKOBOJACTBYETCS ~ yKa3aHHBIMH  HOPMaMH  OIICHOK, HO  YYUTBHIBA€T  CTEICHb
CaMOCTOSITEIIBHOCTH BBITIOJIHEHUSI PabOT yJaIuMuUcH.

OOy4aromue  MUCBMEHHBIE  pa0OThl,  BBIOJIHEHHBIE  YYallUMHUCS  BIIOJHE
CaMOCTOSITENIbHO C NMPUMEHEHHWEM DaHEE W3YYEHHBIX M XOPOULIO 3aKPEIJIEHHBIX 3HAHUH,
OLICHMBAIOTCS TaK )K€, KaK U KOHTPOJIbHbIE paOOTBHI.

OOyuaromue MNHChbMEHHBbIE pPaOOThI, BBITIOJIHEHHBIE BIIOJIHE CaMOCTOSITENILHO, Ha
TOJIBKO 4YTO HM3YYEHHbIE M HEAOCTAaTOYHO 3aKpPEIJICHHbIE MpaBujia, MOTYT OLEHUBAThCS
MeEHee CTpOro.

[TuceMeHHbIe pabOTHI, BHITIOJHEHHBIC B KJIacCE C IPEIBAPUTEILHBIM Pa300pOM UX TOT
PYKOBOJICTBOM YUHUTEJIS, OLIEHUBAIOTCS O0Jiee CTporo.

JlomaniHie nHCbMEHHBbIE pabOThl OLEHMBAIOTCS TaK ke, KaK KiaccHas paboTa
o0yyJarouiero xapaxkrepa.

YCTHBIE OTBETHI yUallUXCSl.

OuneHkKa yCTHBIX OTBETOB.

a) OTBeT olleHMBaeTCsl 0TMETKOM “5”, ecinu ydaruics:

1) MOJHOCTBIO pacCKpbUI COAEpKAHHME Marepuana B OObeMe, IMPeayCMOTPEHHOM
MPOrpaMMOi U Y4EOHUKOM;

2) M3JO0XKWI Marepuana TPaMOTHBIM S3bIKOM, TOYHO HCIIONB3ysd MaTeMaTHYeCKYIO
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TEPMHUHOJIOTHIO U CUMBOJIMKY, B OPEICICHHOMN JIOTHYECKOM MOCIIeI0BATEILHOCTH;

3) mpaBWJIBHO BBIMOJIHWI PUCYHKH, YEPTEKH, TPaPUKU, COTYTCTBYIOIINE OTBETY;

4) moka3zaj yMeHHe WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMH, TPUMEHSTh
B HOBOM CUTYaIlMU TIPU BBIMIOJHEHUH NMPAKTHUYECKOTO 3aaHUs;

5) TpOAEMOHCTPUPOBAT YCBOCHHE paHEE H3YYEHHBIX COMYTCTBYIOLIUX BOMPOCOB,
c(hOpPMUPOBAHHOCTh U YCTOMYHBOCTH MCIIOIB3yEMbIX ITPU OTBETE YMEHUI U HABHIKOB;

6) oTBeuasi CaMOCTOSITEIHHO, 6€3 HABOSIINX BOIIPOCOB YUUTEJIS.

Bo3MoxHBI 1-2 HETOYHOCTHM TpPU OCBEUIEHWH BTOPOCTENEHHBIX BOMPOCOB WJIU B
BBIKJIQJIKaX, KOTOPbIE€ YUEHHUK JIETKO UCIIPABUII ITOCIIE 3aMEYaHUS yUUTEIIS.

0) OTBeT oOlEHUBAeTC OTMETKOM “4” eciu yIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSM Ha OLEHKY “5”, HO MPU 3TOM UMEET OJUH U3 HEJIOUETOB:

1) B u3noxkeHuu JOMylieHbl HEOOIbIINE MPOOeNbl, HE UCKA3UBLIME MAaTEMATUYECKOE
coJiep>KaHUE OTBETA;

2) pomymieHsl 1-2 HemoueTa MpU OCBEIIEHWUM OCHOBHOIO COZEpKaHHUS OTBETA,
WCIIpaBJICHHBIE TIOCJIEC 3aMEUYaHusl YUUTEIS,

3) nmomyiieHsl ommOKa Wik 0oJiee IByX HEIOYETOB MPHU OCBEIIEHUH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIJIKAX, JIETKO UCIIPABICHHBIE MOCIIEC 3aMEUAHUS YUUTEIIS.

B) OTBeT OLleHUBaETCH OTMeTKOM “3”, ecnu:

1) HemosHO PpAcKpBITO CoOAEpKaHWE Marepuaia (COACp)KaHHE  M3JI0KEHO
(dbparMeHTapHO, HE BCErJa MOCIe0BaTeIbHO), HO MOKa3aHo ollee MOHUMaHKue BONpoca U
MIPOJIEMOHCTPUPOBAHbl YMEHHUS, IOCTAaTOYHBIE JJI aJbHEUIIErO YCBOCHHUS POIPaMMBbI;

2) UMeNUCh 3aTPYIHEHHUS] WU JOMYIIEHbl OIIMUOKH B OINPEIACICHUU TOHITUH,
WCIIOIb30BAaHUM MAaTE€MATUYECKONM TEPMHUHOJIOTHH, YEpTEXaX, BBIKIIAJIKAX, UCIPABICHHBIE
MOCJIE HECKOJIBKUX HABOMSIIMX BOIIPOCOB YUUTEIIS;

3) y4YeHUK HE CHOpaBUJICA C TMPUMEHEHHUEM TEOPUU B HOBOW CHUTyallud TMpHU
BBITIOJTHCHU U TTPAKTUYECKOTO 3aJIaHNUs, HO BBITIOJIHIII 00sI3aTEIbHOE 3a/I1aHHE.

r) OTBeT OlleHUBAETCS OTMETKOM “2”, eciu:

1) HE pacKphITO cofepkaHre yueOHOTO MaTepuarna;

2) oOHapyXeHO HE3HaHHME WIM HE TMOHHMMaHHWE YYEHUKOM Oojblled min Haumbosee
Ba)KHOM 4acCTH y4eOHOTO Marepuaia;

3) ogomymeHbl OMMOKK B ONPEACNIEHWHW TIOHSTHUS, TPH  HCIOJIH30BAHUU
MaTeMaTU4YeCKOM TEPMHUHOJIOTHH, B PUCYHKax, YepTexax WM Tpadukax, B BBIKIAJKaX,
KOTOPBIC HE UCTIPABIICHBI MTOCIIE HECKOJIBKUX HABOSIIIMX BOMIPOCOB YUUTEIIS.

I'pa¢guk KOHTPOIBLHBIX padoT 1o ajredpe U Hayajgam anaau3a A 10-11 kiaacca

Tema KOHTPOJILHOM padoThI \ Hara
10 kaace
KonTtponpnas paGora Nel "PamumonanbHble ypaBHEHUS M HEpaBEHCTBA. 10.10.2023
Cuctembl TMHEWHBIX YpaBHEHUN"
Kontponpsnas pabora No2 "Crenennast pynkuusi. E€ cBoiicTBa u rpagux" 07.11.2023
Koutponsnas pab6ora Ne3 "CpoiictBa u rpaduk kopHs n-oit cremenu. | 05.12.2023

WppanmonaibHble ypaBHEHUS"

Kontponsnas pabora Ne4 "IlokazarenmpHast ¢ynkius. Ilokazatensubie | 25.12.2023
ypaBHeHuUs"
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KonTponbsHas pabora Ne5 "Jlorapupmuueckas ¢byakmms. | 06.02.2024
Jlorapudmudeckue ypaBHEHUS "
KonrponpHass pabora Ne6 "Tpuronomerpuueckue BoipakeHus u | 18.03.2024
TPUTOHOMETPUYECKUE ypaBHEHUS"
KonrponbHas pabora N7 "[lociaegoBaTeIbHOCTH M IPOTPECCHU" 09.04.2024
Kontponbnas pabora Ne8 "[IponsBonnas" 14.05.2024
Wrorosas KoHTpoibHas pabora Ne9 20.05.2024
Bcero 9
11 kaacc
Kontponenass pabora Nel "HccnemoBanme ¢ynkmuii ¢ momomsio | 09.10.2023
IPOU3BOAHOI"
KonTponsHas padora Ne2 "IlepBoobpa3Has u unrerpan’ 06.11.2023
Koutponpnas pabora Ne3 "I'paduku TpUroHOMETpHUYECKHX (HYHKIIUU. 29.11.2023
Tpuronomerpuueckie HepaBeHcTBA"
KontponsHass pabora Ned "HppamumonansHbie, ToKa3arenpHbie u | 22.01.2024
JorapupMuUecKiue HepaBeHcTna"
KonTponpsnas padbora No5 "KommnekcHbie uncna" 07.02.2024
Kontponsnas pabora Ne6 "Teopust nensix uncen" 26.02.2024
Kontponsnas padora Ne7 "Cucrembl panoHalbHbIX, UppanuoHanbHbix | 18.03.2024
MOKAa3aTeIbHBIX U JIOTapu(pMUUECKNX ypaBHEHHIA"
Kontponbnas padbora Ne8 "3agaun ¢ mapamerpamu" 22.04.2024
WroroBas kouTposabHas pabota Ne9 20.05.2024
Bcero 9

OueHo4YHbIE MAaTEePHUAJIBI
10 xaacc

KonTponeHas pabora Ne 1
1o reme «PalMoHallbHbIe YPABHEHHS 1 HEPABCHCTBA»

Bapmuanrt 1

Nel. Pemure ypaBHEHHE:
2¢x+3 x-3 =
x*-2x +2x
No2. PenrnTe HepaBEeHCTRO:
D (x+7Max=-D(x+8)<
2) (x=12HB-x)(x=-6) =0;
8 =22 _ £y,

x—-4 x Y- — 4x

Ne3. Peniure cucTeMy HEPaBEHCTR!
x*+x-220

x+2g0;
x—4

Nod. Pentute ypaBHEHHE:
x2+6x-2- —zsi =
x“+ 6x
Ne5. VhopocTure BelpasKeHHUE:
x*+ 8 8x%-1
-2+ 4x 4x*+2x+1

x*-8

x*+ 2x%+ dx

. 778x"'+ 1 -
Ndax®-2x+1

)
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KounTpoasHas padora: «Crenennan dyuxknus. EE coiicta u rpadpux»

1. Hailiure 3Hauenne BbIpayKenus:

By 3) ‘\‘/6~2\/~5ﬂ-(/€+2\f§;

g1z’
2) 4162 -8; 4) ;1/108—54\/5'\/5*\/5'

2. Haiinure Haubonbllee ¥ HauMeHbIIee 3HAUYeHUs QYHKOUK
y = x 3 — 3 na npomesxyrtke [-3; —2].
3. YupocTuTe BhIparKeHue:

1) ®ab; 3) §(a+9)®, ecnim a<-9;

2) Y4a3¥a ; 4) 3(a+9)®. .
. ITocTpoitre rpadur GyHKIUA Y = %/(x -4)8 + (§/x =1} ) .
5. BHecuTe MHOMKUTEND 10/ 3HAK KODHSA:

1) (@+6)Ya+5;
2) 4-n)¥n-2.
6. YupocTtuTe BeIparxKeHue .
[ fa ., _Ha ],(4-%)_ Ya
Ya-16 4a-8Ya+16 28/a 8a +4

7. OnpejenuTe KOJUYECTBO KOpDHeH ypaBHeHUs (X — a)§x -
— 2) = 0 B 3aBUCUMOCTH OT 3HAUEHUSA IlapamMeTpa d.

»

Konrpoabnas padora: «CeoiicTBa 1 rpadHK KOpPHSI N-0ii CTEeNeHH.
HppaunoHaibHble YPABHEHHS

) =g
1. ITocrpoiire rpad®uk QyHKIUN y= (( x2 -1 )_% )
2. Yaopocrure BbIpa>keHue:

17 1
1) a18 :q 12

2) (ad) 04 .(a-5)02:(q-07)6;

2.9

4 3 11

3) (a17b14 ) .
3. Coxparure ApobGs:

5
a—9ab
V=3
a6 —9
1 ES
a3 —9b6 |
2) 4=
a6 + 3b12
1 i 1 8%
4x4 —4x8y6 +y3
3) T X 1 1

ZxTyE = x§y§-
4. PeniuTe ypaBHEHUE!:
1) (x—DJx2 -5 =2x—2;

2) Jx+6 —Jx-2=2;
3) J1-—x +Y1+x =2.

5. PemuTe HEPaABEHCTBO:
1) J 3—-2x < x;

2) J5x—6 > x.



KonTpoabHnas padora Ned "[lokazarenbHas gynknus. [lokazareabHble ypaBHenus'

TMokasaTtenbHasa QyHKUWA
Bapmnanr 1

Al. Kakas ¢yHKUHA ABIACTCA BO3paCTAOIISH?

5 X
1. y=02" 2. y=3" 3._1-=[—] 4.y=2""
6
A2. Haitaute 061acTs sHaucHua Gynknan vy =3 —6.
1. (—ooto0). 2. (040 ). 3. [ 6:+2). 4. (—6:+0).
1

A3. Pemmte ypasnenne 81-3" =—

1.-2. 2-6. 3.2 4.3.
A4, Pemmte HepaBeHcTBO 8 27 s,
1. (—o:2). 2. (0740). 3. [3;+:=':]. 4. (—:6).

AS5. Onpenennte HaHOOIBINEE H3 THCEI.

3" 4y 3Y
1.] — 2| = 3.1 4 —1.
4 3 4
Bl. pemnte ypaBHeHHE 9% +2.3" —7=0.
2.2% -7-10" +5-5" < 0.
21+21+3 -9
B3. Pemmute cHeTEMY YpaBHEHHI l 38
o

3x*-10+3

B2. pemmute HepaBeHCTBO

=1

Cl. Pemmute ypaBHeHHE |.t‘ -3

2.5

C2. Pemmte ypasrenne (x—0.5) 7~ <1

KonTpoannasa pabora mo aaredpe
no teme: «Torapadpymugeckan gynaknns», 10 krace
Bapnanr 1
1. Borumciants:

1) g, 16 .5 e 3) og,135-log, 20 +2bg, 6

l x
2. B oaHoit cHeTeMe KOOPAWHAT CXeMaTHIECKH TOCTPOUTE rpadukn pyHKImi y = log , x uy = (Z]
n /

3. Haiita obnacTh onpenenenna Gpynxiun y = logs (x2 — 13x + 12)
4. Pemmute HepaBEHCTBO H YKAKHTE BCE €TI0 IICTBIC pelicHus  logsx > logs(5 —x)
5. Pemure HepaBeHcTBO:

a) log,(x-35) »-1 6) log,(x - 2)+log,(x -8) <2

3

6. Pemmre ypapHeHHe:

a)logs(2x —1)=2 G8) loga(x-2)+logax=3 B) bglzx+3bglx+2=0
2 z
" g, x log,yv=2,
7. PemuTe cHcTEMY YpaBHEHHH : :
x-2y=12
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Konrpoasuas padora: « Tpuronomerpuieckue BoIpaxKeHHs H
TPHIOHOMETPHYECKHE YPABHEHHS

1. Pemnre ypasHeHHe:
1) 4cos?x +4sinx —1=0;
2) 3sin23x - 2,5sin6x +1 = 0;
3) sin9x + sin8x + sinTx = 0;

_sin2x¥ _ _ooo8x;
1+sinx

5) sinbx + \/Ecosﬁx = —-2cos8x.

2. Peuinre HepaBeHCTBO:

1) ctg(?x + %J > —g;

2) sinx(tgx-1) > 0.
3. Brruncaure arccos(cosl2).

4. IIpn KaKuUX 3HAYEHUSX napamMeTpa a ypaBHeHHe sinlx -
—(a+ 3)sinx + 2a + 2 = 0 umeer pemeHus?

KonTtpoabHas padora «IlocienoBareJbHOCTH U IPOrPecCHm

Bapuanr 1
1. Hanunmure epBslil, TPHAATEI H COTHIH YIeHE] IOCIe 0BATEIbHOCTH, eCIIH

In—-6
10

ee n-i wieH 3agaerca popMmynod x, =

2n+30

2. HCCJIBI[}’ﬁTe IMOCIICTOBATEIIFHOCTE X, = Ha OrpaHHYeHHOCTE

H Ha MOHOTOHHOCTE.

1 2
2n+2 . 6 limx 6x+9'

3. Brmaucnure: a) hmni -
n=e 3pT +6n+12 =3 x* —3x

4. Tlonk3yACk onpesielieHHeM, BEIBeIHTe (hopMyTy 1u(epeHIHpOBaHHA

1
GyHKIEH y=—.

KonTpoabHas padora «IIpousBoaHas)
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1 BapnanT

1). Hafimite mpon3BoaHy0 §yHKIIHIL
a). y=x'; 6). v=4;

€. v= 2 ; 2). y=3x+2;

0). y=2cosx—4x.

2). Halimite yToa, KOTOPEI 00pa3yeT ¢ MOJ0KHTETb-
HBIM JIY9IOM OCH aOcIIIce KacaTellbHaA K IpaduKy

10

YHKITII ;-:';_D—%Jr_\-\ﬁ—z B TOuUKe X = I.

3). IIpaMonnHEIIHOE IBIDKEHIE TOYUKI OMIICEIBASTCA 3a-
KOHOM s=r1" —2¢ . Haiinure ee CKOpPOCTH B MOMEHT Bpe-
MeHH t=3c.

4). Nana QyHKImI y=x —3x" +4,

Haiinnre:

a). TIpoMesKyTKH BO3pacTaHIA I YOBIBaHIIA (yHKLIIIL,
6). TOUKII 3KCTpeMyMa;

¢). Hanbomneiee 11 HaNMeHbIIee 3HAYeHIs (PYHKIIN Ha
oTpeske [-L4].

Hrorosasi koHTpOJILHAs padoTa

1 papmaHT

( \
1). Jana dyHKINA f£(x)= %sin{ 4_x-—F—; J CocTaBHTE
L,

ypaBHEeHIe KacaTellbHOI K rpaQIKy B TOUKe ¢ adbcmiic-

" T
COH x= E . YCI‘BHDBII’IE, E KaKIIX TOUKAX IIPOMEKYTEA

[0; 7] xacaTembHas K TpadlIKy JaHHOIT (yHKIIIH COCTAR-
nseT ¢ ockroOxyron 609,
2). Pemte ypaBHeHIe:
_ L2 X
cigyx—siny = 2sin” E
3). VopocTiTe BEIpaKeHIIe:
a). cos4x —sin4x-crg2x ;
1+ctglx-ctgx
tex +ctgx
4). TToctpoiite rpaduK (YHKIIIN ¢ ITOITHEIM HCCIeI0BA-

6).

HieM QyHKI V =2x +3x" -1



11 knace
Konrtpoabnas padora Nel "UccaenoBanne pyHKumii ¢ mnoMomb0 Npon3BoaHON"

KPP Tewma: «Ilccnedosanue gynkyuu ¢ NOMOWLIO NPOU3EOOHOIL A—-10
1 RapuaHT

3
1. Jlana pymxmms Y= X +3x+1
1) Ucenenyiite yHKIHIO U NOCTPOHTE €& rpadHuk.
2) Hatinure Hanbonplice ¥ HAaMMCEHBIICE 3HAUCHAS (PYHKIUH Ha oTpeske [0; 3]
3) Hammmure ypaBHEHHE KacaTelIbHOH K rpaduky 3Toi (YHKIHH B TOYKe ¢ abciuccoi x- = 2.
4) IocTpoiTe 3Ty KacaTelbHYH.

KontpoabHnas padora Ne2 "IlepBooOpa3nasi u uarerpana"

IlepBooOpaznasn n nETErpa
Bapuant 1

1. Haiijiure oOmuii Buj1 iepBooOpasubix juist pyaximu  f(x) -
a) f(x)==5  6) f(x)= sin% .

2. Haitaute nepoobpasuyto ans pyukmus f(x) =3x* —1 | rpaduk KoTOpoit mpoXoIuT
uepes Touky M (1;-1)
3. Beramcaure uHTErpa:
0 H
a) I(4x3 —l)dx; 6)_|.cos 2xdx

3

6

,
4. Haiijiure mnoma/is GUrypel, OTpaHUUCHHOM THHUAMH  y =0x—x" U y=x+4.

5. Haitmure miomaas GUIYPEL, OTpAaHHIEHHON THHHAMA ¥ =X +1 m y=3—x.

5
6. Ioctpoiite rpadukn pyukimit ¥ =—, ¥=0-x_  Bpruuciure mwiomais GUrypsl,
] - )

OfpaHWIGHHOfI ITHMH JJTHHHAMH.

Konrtpoasnas padora Ne3 "I'paduku TpuronHoMeTpuueckux QpyHKIHIA.
Tpuronomerpuyeckue HepaBeHcTsa'
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Bapuanr 1

1. ITeHTD OKPY>KHOCTH €IUHIYHOTO PAAIYCa COBIAAAeT ¢ HAYaJIOM KO-
opaunat nnockoctu xOy. Ilpunagnexar nu ayre P,P,, rae

P,(-5F), P,(5), rowsm My(-1; 0), M,y(0; -1, M, (¥3; -1},

2
-

6 6

3. Beruncaure ctg (¢ — 3n), sin (¢ + 2n), tg (t — ©t), ecam cos (¢ + 2n) =

__12 3n

2. Brluucnaure: sin BE; cos (405°); tg (—M); ctg %

4. PeinuTe HepaBeHCTBO: a) cos t > %; 6) sint < %

5. ITocrpoitre rpadux GyHKIUN ¥ = sin (x - %) + 1.

6. UccnenyiiTe GyHKIMIO HA YETHOCTh U TIEPHOAUYHOCTD; YKAXKH-
Te OCHOBHO# TepHoJi, eCIU OH CYIIECTBYeT:
a) y =sinx + cos x; 6) y = x? + |sin x|.

7. CpaBHuTE uucna a = cos 6, b = cos 7.

8. Pemure nepasenctso |x — 27| < cos x — 1.

KonTtpoabHas pa6ora Ne4 "HppaunoHnajbHble, NOKa3aTeJbHbIe U JJorapugmMudeckne
HepaBeHCTBA'"

I eapuanm

Pemiure HepaBeuctso (1—3).

3x—-5
1. a) 2 < %; 6) (0,2)* < -0,2; B) (%J > 4;

r)log, x > 2; n)logy,(x+2)>-1; e) 4*"?-13.4% > 12.

9 3
B) lg°x - 1gx-2<0; r)log), x+2log,  x—3>0.

2. a) [l] —6-[1] >-9; 6)3:-9°-10-3"+3 2> 0;

1 4,
3. a) CEa?S o, 6) 9"~ 2.3+ L > 0;
3 —log, x 9*-2.3"+2
x
B) (2-+3)*-4.|—L _| +1<o0.
) ( ) {2+J§]
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I3

KonTpoasHnas padora Ne5 "KomniiekcHbie ynciaa'
BapuanTt 1

JlaHBl KOMIIIEKCHBIE 9Hcaa: 2 — 2 — 31, 2 = [ + 1, 23 = —1 — i. Beramcmirre:
a)z; + 2z, 0)zy +23; BYZy — 2y, T)Zy —Z3. H)Zy Z9. €)Z3° Zs.

Bemumconre: a)(2-0)(2+0)-(3-20)+7; 6)(1+1)*
5 1 1 5—i
Haiitn 9acTHOe KOMIUIEKCHEIX TIICeI: a) —; 0)—:; B)—.
L 1+t 1+2

HPE',E[CTHBIITL CIIeIVIOIIIE KOMIIICKCHEIE TIICIIA B Tp]I]."DHOMETpII‘-IECKGﬁI tbOpME‘Z

a) -3: 6) -i: B) 1+ i r)—1 + iv3.

Han KOOpPIIHATEI TOUKH M, Ilsoﬁpaiﬁammeﬁ KOMIITIEKCHOS JHCIIO
5i—-2 . 8i—3
3i+1 2—1

PE]I[IITE }J’paBHEHIIH B KOMIINIEKCHEBIX YIICIIAX.
a)x? —4x+8=0; o) x> +ix+6=0.

KounrpoubHas padora Ne6 "Teopus nenbix yucena"

1. Pemmre B HeIbIX 9ncaaX ypaBHCHHE
(a) 2541=n* (b)) 2*+7=2n"
2. Pemmre B HaTypasbHBIX UMciax ypasaenme 1!+ 2! + ... +nl = k2.

3. Pemmre B mennIx 9ucjaax ypaBHEHHE % + % + % =1.

4, (a) HpH KaKHuX HaTypaJIbHBIX 7@ ypaBHEHHEC : ! = Low i uneeT eIJHHCTBEHHOE
J mn a b
penieHrie B HaTypaJibHbIX ‘{I’ICJIaX?
1 1 1
8} . T 3 i = =
(b) Pemure B HATYpPAIBHBIX YHCJIAX YPABHEHHE == g 2

5. Pemmre B meabix unciax ypasuenne a’ + b% + ¢ + d? = 2abed.

6. Pemmre B HaTypaJIbHBIX unCIaxX ypaBHenue a’ = b®.

7. (a) Pemmre B HaTypaIbLHLIX UHCTaX ypasHenne 2 + y? = 22,

(b) Hokaxure, uro ypasuenne r* + y* = 2% He umeeT penrenuii B HATYPaIBHBIX

THUCJIaX.

KounrpoJsbHas padora Ne7 "CucreMbl paiMOHAIbHBIX, HPPALIHNOHAJBHBIX
NMOKA3aTeJbHBIX M Jorapu(pmuyecknx ypapHeHui'
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I e6apuanm

Pemure cucremy ypaBHeHH# (1—4).

2x -3y =95 L8 +6x+3y =9
i Y -"_+2_y 2.2 2x+y
3*+2 2 =090 (12.183%+¥ 413 =13%"%,
+2_=6
3cosx +siny = 0,5 Jr-3 Jy+1
3 : 4. -
2cosx — siny = 2. 3 __ 2 _o
Jxr-38 Jy+1

KontpoabHnas padora Ne8 '"3agaum ¢ napamerpamu'

éapuanm

1. Haiigure Bce 3HaAUYEHHUA a, IPHA KAXXAOM U3 KOTOPHIX Ji0boe
MeMCTBUTENbHOE YUCJIO X ABISAETCHA PelIeHHeM HepaBeHCTBAa

x2+(2a+1)x—az > 0.

2. Hannn‘re BCEe 3HAYEHUSA @, IPU KaXJIOM U3 KOTOPhIX ypasB-
HeHne x°+(a +1)x +9 =0 uMMeeT IBa PABIMYHHX KODHS,
Gonpmnx 2.

3. Hailinure Bce 3HAYEeHMA @, NMPHU KAXAOM M3 KOTOPBIX He
HMeeT pPelleHUH CHCTeMa HEPABEHCTB

x?-(6a-4)x+9a*-12a 20
|4x — 5a| < 2.

4. HaiiguTe Bce 3HAYEHHUS Q, NPHU KaXKIOM M3 KOTODBIX OXMH
U3 KODHEed ypaBHEHHSHA x%- (8a - 2)x-i-2a —a — 3 =0 noao-
JKHUTEJIbHBIN, & IPYIoM 3aKJIIOYEeH MEeXIy qyucaamu —2 u —1.

HUTorosasi KOHTpoOIbHas1 padora Ne9

K.P. A-10
Tema: «MTorosasg koHTponabHasA paboTay

KP. Tema: «Ilmocoeas konmponenas paéoma» A-10
1 BapranT

flx|=(x=1F2x+4)

2| \ )
2. PermiTe yparHeHHe 2cos |0,5m+x/—3cosx=0

2
X

1. Hccnenyiire GyHKIIIO H 1OCTpoliTe e rpaduk.

T VKaXKUTE JIBa KOPHS, MEHBIIHE TL.

2]

|
3. Penmite HepaBeHCTRO: \x—2|

2
4. Harmmmre ypaBHeHHE KacaTellbHOI K rpaduky QyHKIIN _V—O,SX —2x B TOYKE
¢ abcimccoit x- = 4.

H/3. 5. PenmTe HepaBeHCTBO g 3x<y3

|x%+1)[x*=5x+6]<0 sin>>0
H/3. 6. JIoOKaxHUTE, 4TO €CIIH X +1f|x X+0/<U 10 2



