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PabGowyas mnporpamma 1m0 yuyeOHoMy mpeaMery «AnreOpa U Hayana
MaTEMaTUYECKOTr0 aHaliM3a» Ha YPOBHE CPEIHEro oOuiero oopa3oBaHUsl COCTaBJICHA B
cootBeTcTBUE ¢ DenepanbHoi padouei nmporpammoit mo marematuke COOQO, a Takxke ¢
HOopMaTuBHO-TIpaBOBbIMU  JokyMeHTamu OOIl COO MAOQOY «'umnHazusa Ne 7
«Cubupckasi», 1 Ha OCHOBe TpeboBaHui K pe3yaprataM ocBoerus OOIl COO,
npeacraBieHHblx B OI'OC COO u XapaKTepUCTUKH IUIAHUPYEMBIX pPE3yJbTaTOB
JyXOBHO-HPABCTBEHHOIO PAa3BHUTHsI, BOCHUTAHUS W COLMAIU3ALMHM OOYyYarOIIMXCA,
MpeICTaBiICHHON B (enepanbHOl MporpaMMe BOCIHUTAHUS M HEMOCPEACTBEHHO
npUMEHsIeTCs TpH peanu3anuu oos3arensHoit yactu OOIT COO.

Paznen 1. HOACHUTEJIBHASA 3AIINCKA

VYuebHbiii Kypc «Anredpa M Hayvajga MaTEMAaTHUYECKOTO aHaliv3ay SBISETCA
OTHUM U3 Hauboyee 3HAYMMBIX B IMPOrpaMMe CpeAaHero oOmiero oOpa3oBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cHeuMBaeT HHCTPYMEHTaJbHYIO 0a3y uis
U3YyYEHHUsI BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C JPYrol CTOPOHBI, (OpMUDPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUIEHHE OOYy4YarolUXCsl HAa YPOBHE, HEOOXOIUMOM JIJIst
OCBOEHHUSI MH(OpPMATUKH, OOLIECTBO3HAHMS, HUCTOPUM, CIOBECHOCTH M JAPYTUX
auciMIUiMH. B pamkax pgaHHOro ydeOHOro Kypca oOOydaroluecsi OBJIaJEeBaOT
YHHUBEpPCAJIbHBIM  SI3bIKOM COBPEMEHHOM Hayku, KoTopas (QOopMyIupyeT CBOU
JOCTHKEHMS B MaTeMaTU4eckon opme.

VY4eOHbIil Kypc anreOpsl U Hayal MaTEeMAaTUYECKOTO aHalW3a 3aKiabIBacT
OCHOBY Il YCIIEUTHOT'O OBJIAZICHUS 3aKOHaMU (PU3UKH, XUMHUHU, OMOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHJICHUUN pPa3BUTHUS SKOHOMUKH U OOLIECTBEHHOM JKHM3HH, I103BOJISIET
OPUEHTHPOBATbCS B COBPEMEHHBIX LU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCMOJIb30BaTh UX JUJIS JajbHEHIIero o0pa3oBaHus U B MOBCETHEBHON KU3HH.
B 1O xe Bpems oBianeHHe aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMU
anreOpbl 1 MaTEMAaTUYECKOTO aHaJu3a Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, [OKa3bIBaThb YTBEPKICHUS C IOMOIIbI0 HMHIYKIUU U
paccykIath  JEAYKTHUBHO,  HCIOJb30BaThb  0000IIEHME WM KOHKPETH3aLUIO,
abCTparupoBaHKe U aHAJOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xome usyueHus ydueOHOro kypca «AnreOpa M Hauyaja MaTEMaTHUYE€CKOTO
aHanu3a» oOydYarouIMecss IOJIy4YaloT HOBBIA OMNBIT PEIICHHS TPUKIATHBIX 3a7ad,
CaMOCTOSITEJIBHOIO IIOCTPOCHUS MAaTEeMaTUYECKUX MOJENEH pEAJIbHBIX CUTYAlUH,
MHTEPIPETALNN TOJYYEHHBIX PEIICHUHN, 3HAKOMATCS C MPUMEPAMU MATEMATUYECKHUX
3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMHUCA MATEMATUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VYyeOHblli Kypc o00sazaeT 3HAYUTENbHBIM BOCIHMTATENbHBIM IOTEHIUATIOM,
KOTOpbI  peanu3yercss Kak 4epe3 ydeOHbIH Marepualn, CHOCOOCTBYIOLIMH
(GOpMHpPOBAHMIO HAYYHOIO MHUPOBO33PEHMS, TaK M dYepe3 creuuuky ydeOHOH
JESTeNIbHOCTH,  TpeOyromel  MpOAODKUTENbHONM  KOHILIEHTpAallMM  BHUMAaHMUS,
CaMOCTOSTEJIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ynbTar.

B ocHoBe MCTOJUKH 06y‘IeHI/I$I anre6pe N HadajlaM MaTeMaTHU4YCCKOI'O aHajIu3a
JICKUT HCHTCHBHOCTHBIﬁ IMPUHIUII 06y‘lCHI/I$I.



B ctpykrype yueOHOro Kypca «Anredpa u Hayajga MaTEMaTUYECKOIO aHAIM3a»
BBIJICJIEHBl  CIEAYIOIIME  COJAEp)KATENbHO-METOoaUYeckue JuHuu: «Yucna wu
BbruncneHus», «DyHkuun u rpadukm», «YpaBHeHHs M HepaBeHCTBa», «Hauama
MAaTeMaTUYECKOTO aHaln3a», «MHOKECTBA U JOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-
METOJIMYECKUE JIMHUU HW3YyYalOTCs Ha MPOTSHKEHUH ABYX JIeT OOydeHHs Ha YpOBHE
cpenHero o6imero o0pa3oBaHMs, €CTECTBEHHO IOMOJHSS APYTr Apyra M IMOCTEIEHHO
HAChIAACh HOBBIMU TEMaMH U pazfaenaMu. JlaHHBIA y4eOHBIM Kypc SIBISETCS
MHTETPAaTUBHBIM, TIOCKOJBKY OOBeauHSET B ce0e COoAep)KaHUE HECKOJIbKUX
MaTEMaTUYECKUX JMCIMIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTEeMaTUYECKUN
aHanu3, TEOpUsT MHOXKECTB, MaTeMaThudeckas Joruka u apyrue. llo mepe toro kak
oOyuaronyecs: oBjaaeBaloT Bc€ Oojiee MMUPOKUM MATEeMaTHYECKUM aIlapaToM, Y HHUX
noclieoBaTeIbHO  (QOPMHUPYETCS M COBEPIICHCTBYETCSI ~ YMEHUE  CTPOUTH
MaTeMaTH4YECKYI0 MOJE/b PEaIbHON CUTYallUH, [IPUMEHATh 3HAHUA, IIOJIyYECHHBIEC IIPU
U3y4YE€HUU Y4YeOHOro Kypca, g PELIEHUS CaMOCTOATEIbHO CHOPMYIUPOBAHHOM
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpbHO-MeTOANYECKAsT JIMHUS «YUucaa W BBIUKUCICHUS» 3aBEpILIACT
dbopMHpOBaHHWE HABBIKOB HCIOJIB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTo Ha ypOBHE OCHOBHOro obmiero oOpaszoBanus. Ha ypoBHe cpemaHero oOriero
oOpa3oBaHusi ocoboe BHUMaHUE yjesieTcss (OPMUPOBAHUIO HABBIKOB pPallMOHATBHBIX
BBIYMCIICHUM, BKJIIOYAIOIIUX B CEOSl MCMOJB30BAHUE PA3IMYHBIX (DOPM 3alucH 4YuCa,
YMEHHE JeJaTh TMPUKUIKY, BBIMOJHITh NPUOIMKEHHBIC BBIUUCICHUS, OICHUBATh
YUCJIOBBIE BBIPAKEHUS, pabOTaTh € MaTeMaTUYECKHUMHU KOHCTAHTaMHU. 3HAKOMBIE
00y4YaroIMMCs MHOKECTBA HATypalbHBIX, IEIbIX, PALIMOHAIIBHBIX U JEHCTBUTEIBHBIX
YHCeJl JOMOJIHAIOTCA MHOKECTBOM KOMIUIEKCHBIX YUCEI. B KaXXI0M U3 3TUX MHOYKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My crelu(puUecKre 3a1aul U omeparuu: ACICHUE
HAIEJI0, OMEPUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEJBIX YHCEJ, 0COObIe CBOMCTBA
palMOHANIBHBIX W HWPPAIMOHATBHBIX YHCEN, apudMETUYECKHUE OIepaluu, a TaKkxke
U3BJICUCHUE KOPHS HATypAIbHOM CTEINIEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapss mocnenoBaTenbHOMY PACIIMPEHUIO KPyra MCIOJIb3yEMbBIX YHUCEI W
3HAKOMCTBY C BO3MOXHOCTSIMM HX NPUMEHEHHUs Uil PELICHUs Pa3JIMYHbIX 3a1a4
dbopMHpyeTCsT TIPENCTABICHHE O EIWHCTBE MAaTeMaTHKW KaKk Hayku W e€ poiu B
MOCTPOCHUU MOJIeNIe pEeaJlbHOTO MHpa, IIUPOKO HCIONB3YIOTCA 0000IIeHHE |
KOHKPETHU3ALIUSL.

Jluaust «YpaBHEHHsI M HEPAaBEHCTBa» pEAU3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs1 Ha YPOBHE CPETHET0 00I11ero oopa3oBaHus, MOCKOJIBKY B KaXXJIOM paszele
[IporpaMMbl NpPEeAyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOydaromuecsi OBJIAJEBAIOT PA3JMYHBIMA METOAAMH PEIICHHUS PpalMOHATBHBIX,
UppaIMOHATIBHBIX, I[MOKA3aTeIbHBIX, JIOTApU(DMUUECKUX H TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPAaBEHCTB W CHUCTEM, a TakKe 3a1ad, COJEp)KalluX MapaMeTphl.
[TomydeHHble yMEHHS IMUPOKO WCIONB3YIOTCS TPH HCCIEAOBAaHUM (YHKIHHA C
TIOMOIIBIO TTPOU3BOIHOM, TPU PEIICHUH MPUKIATHBIX 33/a4 U 3a/1ad Ha HAXOXICHHE
HanOONBIINX W HAUMEHBINIUX 3HAYeHUW (yHKIWU. [[aHHAsS copeprkaTeNlbHAas JHHHS
BKJIIOUAeT B ce0s Takke (HOpMHUpPOBaHHE YMEHUH BBIMOJIHATH Pacy€Thl Mo GopMyiiam,
npeoOpa3oBaHus  PAlMOHANBHBIX, HUPPALUOHATIBHBIX W  TPUTOHOMETPHUECKHUX



BBIPAKEHUN, & TAK)Ke BBIPAXEHHH, COJEpKalUMX CTeneHu M Jiorapudmsl. braronaps
U3YYEHHUIO anreOpamdyeckoro Marepuana MpPOUMCXOJIUT JajbHeillee pa3BUTHE
ITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIUIEHUST 00y4Jaromuxcsi, POpMHUPYIOTCS HABBIKH
JENYKTUBHBIX PacCyKJIeHUI, paboThl ¢ CHMBOJBHBIMH (HOpMaMu, MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBHCUMOCTEM B BHUJE PABEHCTB W HEPaBEHCTB. Anre0Opa
npenaraet 3QPpeKTUBHbIE HHCTPYMEHTHI IS PEIICHUS! MPAKTUIECKUX U €CTECTBEHHO-
HAy4YHbIX 33Ja4, HAIJISIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK 3bIKa HAYKH.

ConepxarenbHo-MeToAMYecKass JUHUS «DyHKIIMM U TpapuKu» TECHO
MepeIIeTaeTCsl C APYrUMU JUHUAMHU y4eOHOr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCIENOBATENBbHOCTh  W3y4YEHHMs  marepuana. M3ydeHue  CTeneHHOW,
MOKa3aTeIbHON, JTOTapuPMUUECKON M TPUTOHOMETPUUYECKUX (PYHKUIUN, UX CBOWCTB U
rpauKoOB, HWCIOIb30BaHWE GYHKIWNA I PEIMICHUs 3a1ad W3 JAPYTuX Y4eOHBIX
MIPEIMETOB U PEAJIbHOM KU3HU TECHO CBS3aHO KAK C MATEMaTUYECKUM aHAJIM30M, TaK U
C pellleHHeM ypaBHEHUW W HepaBeHCTB. [Ipu »TOoM OoJsbllIOE BHUMAaHHE YIEISIETCS
(GbopMUPOBAHUIO yYMEHHUS BbIpakaThb (DOPMyJIaMU 3aBUCHMOCTH MEXIY pPazIWYHbIMU
BEJIMYMHAMH, UCCJIEA0BATh MOJy4YeHHBbIC (DYHKIMH, CTPOUTh MX Tpaduku. Matepuan
OTOW COAEPKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTUEC YMEHHM W HaBBIKOB,
MTO3BOJIAIONINX BBIPAKATh 3aBUCHMOCTH MEXKIY BEIWYMHAMHU B Pa3IudHON (popme:
aHaJIMTUYECKOM, rpaduueckoil u ciioBecHo. Ero m3ydyeHue crocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHWIO M KOHKPETH3allUH,
WCTOJIb30BAaHUIO AHAJIOTHU.

ConepxarenpHass ymHHMS «Hagama wmareMaTWyeckoro aHajimzay IMO3BOJSET
CYIIIECTBEHHO PACHIMPUTh KPYr KaKk MaTEeMaTUYECKHUX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX 00YYaIOIMNUMCSI, TaK KaK Y HUX TOSIBISIETCS BO3MOYKHOCTh CTPOUTH Tpaduku
CIOXHBIX (YHKIIUH, ONpPENeNsATh WX HAWOOJBIINE W HAWMCHBIINE 3HAYCHUS,
BBIYHCIIATH IUIOMAAd (GUTYp W OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPCHHS
nmporeccoB. JlaHHas cojaepkaTenbHAas JUHUS OTKPBIBACT HOBBIC BO3MOKHOCTH
MOCTPOEHUS MaTEMaTHYCCKUX MOJIEICH peanbHBIX CHTYallUd, TO3BOJIIET HAXOIWUTh
HaWjydliee pEIICeHHEe B TPHUKIAJHBIX, B TOM UYHCJIE COIHAIBHO-IKOHOMHUYECKHUX,
3a/1ayax. 3HAKOMCTBO C OCHOBaMHU MaT€MaTUYECKOr0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (hOPMAIIBLHO-JTOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO
YMEHUN pacro3HaBaTh TMPOSIBICHUS 3aKOHOB MATEMATHKH B HAyKe, TEXHHUKE H
uckycctBe. O0ydaronmecs: y3HalOT O BBIJAIOMINXCS Pe3yJIbTaTax, MOJYyYEeHHBIX B X0JI€
Pa3BUTHS MAaTEMaTHUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTeapHO-MEeTOAMYECKass JUHHUS «MHOXECTBa M JIOTHKa» BKIIOYACT B
ceOds DJIEeMEHTHI TEOPMH MHOXKECTB W MaTEMaTHYECKON JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE IPEJCTABICHNUS TPOHU3BIBAIOT BECHh KYpPC IIKOJBHOM MAaTEMAaTHUKUA U
mpeiaraloT  HamboJjee YHUBEPCATbHBIM S3BIK, OOBCIUHSIONIMN BCE Ppa3leibl
MaTeMaTHKM U €€ TPWIOKEHUM, OHHM CBA3BIBAIOT pA3HBIE MaTEMAaTHYECKHE
JOUCLUIUIMHBI U UX MPUJIOKEHUS B eanHOe 1enoe. [loaTomy Ba)kHO 1aTh BO3MOKHOCTh
oOyyaromemMycsi  MMOHUMaTh  TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK  COBPEMEHHOM
MAaTE€MaTHUKH W UCIOJb30BATh €r0 JJIsl BBIPAXKEHUS CBOMX MbICIEH. J[pyruM BaKHBIM
MIPU3HAKOM MAaTEMAaTHKU KaK HAyKH CJEIyeT NMPU3HATHh CBOWCTBEHHYKO €M CTPOTOCTh



00OCHOBaHUN M CJEIOBAHUE OMNPEICIEHHBIM IpaBWJIaM IOCTPOEHUS J10Ka3aTebCTB.
3HaKOMCTBO C OJJIEMEHTaMU MAaTEeMAaTHUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO
JIOTMYECKOTO MBIIUICHHS] O0YYAIOIINXCS, I03BOJIIET UM CTPOUTh CBOM PACCYKIEHUS Ha
OCHOBE JIOTHYECKUX MPaBUi, (OPMHUPYET HABBIKM KPUTHUECKOTO MBILIUICHUS.

B yuebHoM Kkypce «Anrebpa M Hauyajga MaTEMaTUYECKOrO AaHAJIM3a»
OPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJCIHUPOBAHUS, KOTOpPbIE IPU3BAHbI
CrocoOCTBOBATh (POPMHUPOBAHUIO HABBIKOB MOCTPOCHUSI MOJICNICH peabHbIX CUTYaIui,
MCCJIEIOBAHMs 3TUX MOJIEJCH C IMOMOIIBIO ammapara anreOpbl U MaTeMaTHYeCKOTO
aHaJaM3a, MHTEPHPETAlMM TMOJYYEHHBIX pe3yJapTaToB. Takue 3agaHusl BIUIETEHBI B
KaX]IbIl U3 pa3/ieJIOB IPOrpaMMbl, MOCKOJIbKY BECh MaTEpHaNl Y4EOHOI0 Kypca IUPOKO
UCIIONIb3YeTCsl Uil  pelleHus MNPUKIAIHbIX 3anad. [lpy  pemeHun peansbHBIX
MPAKTHYECKHX 3a]1ad 00y4aroluecs: pa3BUBalOT HAOMI0AATEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCIIOJIb30BATh AHAJIOIHMIO, 0000ImaTh U
KOHKPETHU3UPOBATh MpodiemMy. JlearenbHOoCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
OPUKIIAJHBIX 3a]ad OpPraHU3yeTCs B IMPOLECCe M3YYEHHs BCEX TEM Y4YeOHOro Kypca
«Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIA3ay.

Mecto B yueOHOM ILJIaHE

Ha usydenne ydeOHOro Kypca «AnreOpa M Hayajla MaTeMaTHYECKOTO aHAIN3a)
oTBoauTCsA 272 dacoB: B 10 ximacce — 136 gacoB (4 gaca B Hexeno), B 11 kmacce — 136
4yacoB (4 Jaca B HEJIEITIO).

@opMBbI KOHTPOJIS.

Tekylui KOHTPOJIb M IIPOMEXYTOYHAs aTTECTalUs OCYIIECTBISIIOTCS B
cooTBeTcTBUM C «[lonokeHneM 00 OCYyIECTBICHUN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEKYTOUHOM aTTecTalli 00ydaromuxcs, ux Gopmax, IEPUOJUIHOCTU U MOPSIIKE
MIPOBEICHUSD.

Tekymuil KOHTPOJIb OCYIIECTBIISIETCS C 1IE€JIbI0 MPOBEPKU CTEIEHU W KayecTBa
YCBOEHHUSI MaTepHalia B X0JI€ €ro M3yUeHHS B CICIYIOMUX (hopMax: CaMOCTOSTEIbHEBIE,
MPaKTUYECKUE MPOBEPOUYHBIE, TECThI, 3a4€ThI, MPOEKTHI, CAMOOIICHKA.

TemaTudyeckuif KOHTPOJb OCYIIECTBISETCS C TIOMOIIBIO TEMaTUYECKHUX
MIPOBEPOYHBIX PaOOT.

[IpomexyTouHasi arrecTaluusi OCYLIECTBIIETCA C LEJbI0 MPOBEPKU CTENECHU U
KauecTBa YCBOEHHUS MaTepuaia IO pe3yJbTaTaM HW3Y4YeHUs COJACepKaHUus Yy4eOHOTO
MpeaMeTa B CISAYIOMMX (hopmax:

1) CraproBas auarnoctuueckas padora (10 kiacc); BXoaHOH KOHTpoJib 11 kimace
(ceHTsI0pB);

2) 3aIIuTa MPOEKTa IMepe3avyeT TeMaTHIeCKUX MTPOBEPOYHBIX PadOT.

l'ocynapcTBeHHas WTOrOBasi aTTECTalMsl MPOBOJUTCS B COOTBETCTBUU C
3aKOHOaTeJILCTBOM PD.



Pasznen 2. COAEP’KAHUE OBYYEHUA

10 KVIACC
Yucya ¥ BbIYUCIECHUA

Panmonanehpie unciaa. OOBIKHOBEHHBbIE M JECATUYHBIE JPOOH, NPOLEHTHI,
O6eckoHeuHble iepuoandeckue apoou. [Ipumenenue apobdeii v mPOLEHTOB JJIsl PEIICHUS
MIPUKJIAIHBIX 33]1a49 U3 PA3JIMYHBIX OTPACIIEN 3HAHUU U PEAIBHOW KU3HU.

JlelicTBUTENbHBIE  4YMClIa. PanuoHanpHBIE W UPPALMOHAIBHBIE  YHCIA.
ApudmMernueckue onepaiuu ¢ AeMCTBUTEIbHBIMUA YUCIaMU. MOTyJb 1eHCTBUTEILHOTO
qrclia U ero cBoictra. [IpubmkEéHHbIe BRIYUCIICHUS, IPAaBUIIa OKPYTICHUS, TIPUKHIKA
Y OLICHKA PEe3yJIbTaTa BHIYUCIICHUN.

Crenenb ¢ nensiM nokasareneMm. buaom HerotoHa. Mcnosib3oBaHue NOaXoasen
(GopMbl 3amMcHU ACUCTBUTEIBHBIX YHUCEN MJI1 pELIEHUS MPAKTUYECKUX 3anad Hu
IIPEACTABICHUS TaHHBIX.

ApupmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb € palMOHAIBHBIM MOKA3aTeieM © €€ CBOWCTBA, CTEHNEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugpm uwmcna. CpoiictBa norapudma. JlecATuuHble U  HaTypajlbHbIE
Jorapu@Msl.

CuHyc, KOCHHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE NpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHHsI M  YypaBHEHUA-CIEACTBUSA. HepaBeHCTBO, pelieHUE
HEpPABEHCTBA.

OCHOBHBIE METOJbI PEIICHMS LEJIbIX W JAPOOHO-PAlMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOTOWIEHb OT OJHOM II€pEeMEHHOW. JleseHne MHOro4jeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorowieHsl ¢ 1neiabiMu K03 GUIIMEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppauroHaneHbie ypaBHEHHs. OCHOBHBIE METOJBI PEIICHHUS] MPPALMOHATBHBIX
YpaBHEHUN.

Iloka3atenbHble ypaBHEHUs. (OCHOBHBIE METOJBl PELICHHS IOKa3aTeIbHBIX
YpaBHEHUN.

[IpeoOpazoBaHue BbIpaXeHH, COAEpKALTUX JTOTapU(MBbI.

Jlorapupmuueckue ypaBHeHHUs. OCHOBHBIE METObl PEIICHUS JIOTapU(PMUUIECKUX
YpaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpasoBanue
TPUTOHOMETPUYECKUX BbIPAKECHUM. PellleHne TpuroHoMeTpUIEeCKUX YpaBHEHUM.

Pemienne cucreM JIMHEHHBIX ypaBHEHMU. Marpuna CUCTEMbl JIMHEWHBIX
ypaBHeHUH. OnpeaenuTenb MaTpulbl 2X2, ero reoMeTpUYECKU CMBICT U CBOMWCTBA,
BBIYMCIICHHE €0 3HAYEHWs, NPUMEHEHHE ONPENCIIUTENS JUIsl PEUICHUS CUCTEMBI



JVMHEWHBIX ypaBHEHUU. Pelllenre npukiagHpiX 3a1a4 ¢ MOMOIIBI CUCTEMbI JIUHEUHBIX
ypaBHeHuil. HccrnenoBaHue TIOCTPOCHHOW MOZEAM C TOMOILIBK MaTpull H
ONPEACTIUTEIICH.

[ToctpoeHne MaTeMaTUYECKUX MOJECICH PpEAIbHOM CHTYallud C T[OMOIIBIO
YpPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHMM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1ad U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DOyHKUUM U Tpaduku

Oyukuus, crnocodsl 3amaHus QyHkuuu. B3aumHO O0OpaTHBIE  (DYHKIMH.
Komnosumms ¢ynkuuit. ['paduk yHkuun. DneMeHTapHbIe Tpeodpa3oBanus rpadukoB
byHKIMA.

O6nacth omnpeneneHuss W MHOXKECTBO 3HaueHud OGyukuuu. Hymu QyHkium.
[IpoMexyTku 3HaKomocTostHCTBAa. UETHble M Heu€rHble (yHKuuu. llepuonnueckue
¢yakuuu. [IpomMexxyTku MOHOTOHHOCTHM (yHKIMH. MaKCUMyMbl W MHHHUMYMBI
dbynkiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHUs (PYHKIIUU HA TPOMEKYTKE.

JluneliHasg, KBaJpaTHYHas W JpOOHO-NMHEWHas (yHKUUU. OJIEeMEHTapHOE
UCCIIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHass (yHKUMs C HaTypajJbHbIM M ILEJIbIM ToKa3zareneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHs N-0il cTeneHu Kak (QyHKIUU OOpaTHOU CTENEHH C
HaTypaJbHbIM IIOKA3aTEIIEM.

[lokazarenpHass M Jsorapupmuyeckas (yHKIUH, HX CBOHCTBA U TIpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN AJIs peLICHUS] YpaBHEHUI.

TpuroHomerpuyeckas  OKPY>KHOCTb,  ONpPENEIEHUE  TPUTOHOMETPUUYECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEANIbHBIX Mpoleccax U sBICHUAX. [ 'paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hayana mareMaTH4ecKOro aHajausa

ITocimenoBaTenbHOCTH, CIOCOOBI  3aJaHMsA  IIOCJIEJOBaTeNbHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE M OrpaHUYEHHbIE MOCIIEIO0BATEIHHOCTH.
HcTopusi BO3HUKHOBEHUS! MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M reoMeTpuueckas mnporpeccuu. beckoHeyHO yObIBaromas
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TIeoMEeTpUYeCKOn
nporpeccud. JIMHEMHBI U 3KCHOHEHUMAIbHBIA pocT. Yncno e. PopMyna CIIOKHBIX
NpOLIEHTOB. Vcronbs30BaHME IPOTPECCUN ISl PELICHHS PEAIBHBIX 33/1a4 MPUKIIAIHOTO
XapakTepa.

HenpepriBHbIe yHKIIMM U WX CBOWCTBA. TOUYKHM pa3pbiBa. ACUMIITOTH TpaduKoB
¢yukuuid. CBoiicTBa (yHKUUNA HENPEPHIBHBIX Ha OTpe3ke. MeToJ MHTEpBaNOB IS
penieHusi HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENpEepbIBHBIX (DYHKLIMHA JJi1 pelieHus
3azay.

[lepBas u BTOpas mpousBoaHble (GYyHKIMH. OnpeneneHue, TeOMETPUUYECKUN U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKITHH.



[IpousBoanbie anemeHTapHbIX (GyHKUMHA. [Ipon3BomHas cyMMbl, MPOU3BENCHUA,
YaCTHOTO ¥ KOMIO3UIUU (QYHKIUH.

MHoxecTBa M JIOTUKA

MHoO»xecTBO, onepanuy HajJ, MHO)KECTBAMHM M UX CBOMCTBA. J{uarpammsl Dilepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara sl OMUCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYEeCKOro OOBEKTa, CIIEJCTBUE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC
Yuciia ¥ BIYMCICHUSA

HatypanbsHbie u niensie yncna. [[puMeHeHne Npu3HaKkoB AEIUMOCTH LEIbIX YUCEL,
HanOonbIMit oonui aenmutens (nanee — HOJI) nu HauMmenslee obiiee kpatHoe (maee
— HOK), ocrarkoB mo Mopaymro, anroputMa EBkiauaa s pelieHds 3a1ad B IEJIbIX
YHUCIIaX.

Kommniekcuble uncna. AnreOpanyeckas U TPUTOHOMETpUYecKass (DOpPMBbI 3alUCU
KOMIUIEKCHOTO 4Hucia. ApuPMETHUEeCKHe OIepaluy ¢ KOMIUIEKCHBIMH YHCIIaMU.
N300paxkeHne KOMIUIEKCHBIX YHMCENl Ha KOOpAMHATHOU IiockocTu. @opmyna Myaspa.
KopHu N-oii cTeneHn U3 KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMIIEKCHBIX YMCEIT IS
perieHus GU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHNs U HEPaBeHCTBA

Cucrema M COBOKYIIHOCTh YPAaBHEHHW M HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIECTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOLLBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuYeCKuX HEPaBeHCTB.

OcCHOBHBIE METO/IbI pELICHUS TOKA3ATENbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEHIEHUS CUCTEM M COBOKYIIHOCTEH palHOHAIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMTApaMeTpaMu.

IIpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUI0 MATEMaTUYECKUX
3aa4 M 3a7ad U3 Pa3InyHbIX oOJacTell HayKu W pealibHOM >KM3HHM, MHTEPHpEeTarus
MTOJIyYEHHBIX PE3YyJIbTATOB.

DYyHKIUN U TPAPUKHU

I'padpux xommosuuuu QyHkuil. ['eomeTpuueckre o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.

I'paduueckue MeTonbl perieHus: ypaBHeHU U HepaBeHCTB. [ paduueckue MeToabl
penieHus 3aay ¢ napaMmeTrpamu.

Ucnonb3oBanue rpadukoB (YHKIUNA IS UCCIEAOBaHUSA MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHUKAIOT MpPH pEUIeHUHM 3a7ad M3 JAPYTUxX y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.



Hayaja MmaTeMaTH4ecKOro aHajamnsa

[IpuMeHeHre NPOU3BOJHOM K HCCAEAOBAHUIO (PYHKIUMHA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoskJieHne HamOOJIbIIEro W HAaMMEHBILIEro 3HAYEHHH HENpEepbIBHOU
(GYHKIIMHM Ha OTpE3Ke.

IIpumeHeHne TNPOM3BOAHOW JUIA HAXOXKICHMS HAWIy4dllIero pEUIeHUus B
NPUKIIAIHBIX 3a7a4yax, sl ONPEAEIECHUs CKOPOCTU U YCKOPEHUS MIpoliecca, 3aJaHHOTO
dbopmyIion uiau rpauKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO mnepBooOpa3Hbix. IlepBooOpasHbie
aneMeHTapHbIX QyHkumid. [IpaBuia Haxox1eHUs! TEpBOOOPa3HBIX.

HNnTerpan. I'eoMeTpruyecknii CMBICI HWHTETpasia. BeryuciieHHe OInpenenéHHoro
uHTerpana no gpopmysne Hetotona-JIeitonuna.

[IpumeneHne MHTETpaa sl HaXOXKACHUS TUIOMIAIeH MIIOCKUX PUTYyp U 00bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemieHuit  nuddepeHIralIbHbBIX  ypaBHEHUH. Maremarnyeckoe
MOJIEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOIIBIO JU((EepeHIINATbHBIX YPaBHEHUI.

Paszpnen 3. IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ZUIMKM OOYyYarolIerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCHIMCKOr0 OOIIECTBa, MPEICTABICHUE O MaTEMaTHUYECKHX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3JIUYHBIX  CTPYKTYp,  SBJICHHH,  TPOULEIYP
IPpaKJaHCKOTO 0011ecTBa (BBIOOPHI, ONPOCHI M PYroe), yMEHUE B3aUMOJICHCTBOBATh C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKTAHCKON UIACHTUYHOCTH, YBAXKEHUS K
IPOILLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCUUCKUX MAaTEMAaTUKOB M POCCHUMCKOM MAaTeMaTHU4YE€CKOW IIIKOJIBI,
UCIIOJb30BaHUE JTUX JOCTHXKEHUM B JPYTrUX HayKaxX, TEXHOJOTHSIX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHUE IYXOBHBIX IIEHHOCTEH poccHuiickoro Hapona, ChOPMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOrO IIOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESATEIbHOCTbIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs OCTETHKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PELICHUH, pacCyKIACHHH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3jIMYHbIX BUIOB UCKYCCTBA;

10



5) pu3uUecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATHh MaTeMaTHYECKUE 3HAHUS B HMHTEpecax
3I0pOBOTO U 0€30macHOro 00pasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO  (37I0POBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHA M OTIbIXa,
perynspHasi pu3nueckas akTHBHOCTD), GU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITHUIX
CIIOPTHUBHO-03/I0POBUTEIBHON J1€ATENbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IEHHOCTU TPYIOIIO0US, MHTEPEC K Pa3IuYHbIM
chepam TpoeCcCHOHALHON JACSITEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOH U e€
NPWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTUYeCKOMYy O00pa30BaHUIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHHWU BCEW KU3HU,
TOTOBHOCTh K aKTHBHOMY yUYacCTHIO B PEUICHUH MPAKTUYECKUX 3a]a4 MaTeMaTHUYECKON
HAIPaBIEHHOCTH;

7) 3K0J10TMYECKOr0 BOCTIMTAHHUS:

c(hOpPMHUPOBAHHOCTD IKOJIOTHUUECKON KYJIBTYPhl, IOHUMAHKUE BIUSHUS COIIMAIBHO-
HSKOHOMHUYECKUX TMPOILIECCOB HA COCTOSHUE TPUPOJHOW U COLHUAIBHOW CpPEIbI,
OCO3HaHWE TJIOOATBFHOTO XapakTepa »SKOJIOTHYECKUX MpoOsieM, OpHEeHTaIus Ha
MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWW JJI1 PELICHHUsS 3a7ad B 00JIaCTH OKpY’Karolen
Cpenbl, IUIAHUPOBAHWE TIIOCTYNKOB U OIEHKH HMX BO3MOXXHBIX TIOCIEICTBUNA ISt
OKpY>KaloIllel Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTeMaTHYECKON HayKH Kak
cdepbl YeIOBEUECKON 1eATEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH IS Pa3BUTHS
[IUBUJIU3AIIMH, OBJAJCHUE S3bIKOM MAaT€MaTUKH M MaTEeMaTHYEeCKOW KyJIbTypou Kak
CPEICTBOM  TIO3HAHWSI ~ MHUpPA, TOTOBHOCTh  OCYIIECTBISITH  MPOCKTHYIO |
HCCIIEIOBATENLCKYIO ACSTEIbHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue 1eicTBUsA:

BBIABJISITh W XApAaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MATEMATHYECKUX
00BEKTOB, MOHSTHI, OTHOLIEHUH MEXIY MOHATUAMH, (HOPMYIUPOBATH OMPEICICHUS
NOHSTHH, YCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKALUU, OCHOBAHMS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATb, dbopMyIpoBaThH u npeoOpa3oBLIBAThH CYKJICHUS:
YTBEPAUTEIbHbBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;
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BBIABIISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M INPOTHBOpPEYHUS B
(akTax, AAaHHBIX, HAOMIOACHMSX M YTBEPKACHUAX, Ipeagaratb KpUTEPUU JUIs
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUM;

JenaTb BBIBOABI C KCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATEIBHO JOKA3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUMN
(mpsiMble M OT MPOTHUBHOIO), BBICTPAWBATh ApryMEHTALMIO0, IPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 penieHusl yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOMpaTh Haubosiee MOAXOAAIUN C yUETOM CAMOCTOATEIBHO BBIJEIEHHBIX
KPUTEPHUER).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUA WHCTPYMEHT IO3HAHUA,
(opMynIHpOBaTH BOIPOCHI, (PUKCHUPYIOIIKE MPOTUBOPEUYHUE, MPOOJIEMY, YCTAHABIMBATh
HUCKOMOE M JaHHO€, (OpMHpOBaTh TUIOTE3Y, APryMEHTHUPOBATH CBOIO MO3UIIMIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIM 3KCHEPUMEHT, MCCIEIOBAHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4ecKoro oObeKTa, SBIECHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00ObEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (OpMYyJIMpPOBaTh OOOOIIEHHST M BBIBOJABI IO pe3yJibTaTaM
NPOBEAEHHOIO HAOJIOACHUS, UCCIIEI0OBAaHUs, OLICHUBATh JOCTOBEPHOCTh IOIYYEHHBIX
pe3yJbTaToOB, BBIBOJOB M O000IICHUH;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE INIpolLlecca, a TaKXKe BbIIBUTATh
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJISITh J€UIUTHl MHQOpPMAIMM, JAHHBIX, HEOOXOAMMBIX MJii OTBETa Ha
BOIIPOC U JJIA PELICHUS 3a]1auH;

BBIOMpPATh MHGOPMALIMI0 M3 HCTOYHMKOB PAa3JIUYHBIX THIIOB, AHAJIM3UPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHbIX BUAOB U (popm
[PEICTaBIICHNUS;

CTPYKTYpPUpPOBAaTh HH(MOpMAIUIO, NPEJICTaBIsATh €€ B pa3IuyHbBIX (popMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HAaAEKHOCTh MH(GOPMAIMK 10 CAMOCTOATENHbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUS

Oo0wmenue:

BOCIPUHUMATh M (POPMYJIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBUSMU U
HEeJSIMH OOLIEHUS, ICHO, TOYHO, IPaMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS M0 X0y PELICHUS 3aa4l, KOMMEHTHUPOBATH
IIOJIyYCHHBIN PE3YyJIbTAT;
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B XO0Jie¢ OOCYXJIEHHUS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBI,
npo0JieMbl, pelaeMol 3ajaur, BbICKA3bIBATh MJEH, HALIEJICHHbIC HA IOUCK pEIlEHUs,
CONIOCTAaBIATh CBOM CYXACHUS C CYXICHHSAMU JPYIMX YYaCTHHUKOB JHAJIOra,
oOHapyXHBaTh pa3iNyune U CXOACTBO MO3UIINNA, B KOPPEKTHOH popme hopMynnpoBaTh
pa3HOIIAacHsl, CBOM BO3PAXKEHNUS;

IPENCTABIATh PE3YJBTATHl PELICHUS 3aa4M, DKCIIEPUMEHTA, MCCIEHOBaHUS,
IPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS € Y4E€TOM 3ajay
Mpe3eHTAINU U OCOOCHHOCTEH ayIUTOPHUU.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IUJIAH, AJITOPUTM PEIICHUs 3aJayM, BBIOMpATh CHOCOO pPEIICHHs C
Y4ETOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOUNOHAJIbHBIN HHTEJLJIEKT:

BJIQJIETh HaBBIKAMHU IO3HABATEJIbHOM pe(QIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJbTaTOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca W pe3ysibTaTa pPEIICHHs MaTeMaTHYeCKOU
3a/1a4u;

NpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEUICHUU 3aJ]ayH,
BHOCUTh KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJibTaTa IEIU U YCIOBUSM, OOBICHSITH NMPUUYMUHBI
JOCTIDKEHUSI WJIM HEJIOCTHKEHHUS PEe3yJbTAaTOB JESITEIbHOCTH, HAXOJWTHh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MMOHUMAaTh W MCHOJb30BATh NPEUMYLIECTBA KOMAHAHOW WM WHAUBUIYAJIbHON
paboTHI MpU pelIeHUH Y4eOHBIX 3a7ad, MPUHUMATh IIeJIb COBMECTHOM NIEATEeIbHOCTH,
IUIAaHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacmpelneisTb BUIbl padorT,
JIOTOBapUBAThCS, OOCYXKJaTh MPOLECC U pe3yiabTar padoThl, 0000IaTh MHEHHS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TIpynmnoBbIX ¢Gopmax padoTel (0OCyXkAeHUs, OOMEH MHEHHUH,
«MO3TOBBIE MITYPMBD» W WHBIC), BBIIOJHATh CBOI YacTh pabOThl U KOOPJIWHUPOBATH
CBOU JICUCTBUA C APYTMMHU UYJIEHAMH KOMAaHJbI, OLICHHUBATh KAYECTBO CBOETO BKJIAJa B
001U TPOIYKT MO KPUTEPHUIM, CHOPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJCHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy o6yuenuss B 10 kuacce oOydaroImMiCAd MOJYYUT CIIETYIONINE
IpeIMEeTHbIEC Pe3yibTaThl 10 OTAEIbHBIM TeMaM padoueil mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MAaTeMaTUYECKOTO aHATTN3ay:
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Yuciaa 1 BBIYUCTICHUSA:

CBOOOJTHO ~OMEpUPOBATh TMOHSATUSMU: PANMOHATIBLHOE YHUCIO, OeCKOHeYHas
nepuoAnyueckas  ApoOb,  MPOLEHTHl, HMPPAIMOHAIBHOE  YUCIO, MHOXECTBA
PALMOHAIIBHBIX U JECUCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTH IPOOH M MPOLEHTHI [Tl PElIeHHs MPUKIAJAHBIX 3a/1a4d U3 Pa3IUnIHBIX
OTpaciiell 3HaHUHM U pEeajibHOMN KU3HU;

OPUMEHATh TPUOIMKEHHBIE BBIYUCICHUS, MPaBWIIa OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM: CTETEHD C L[EIbIM MTOKa3aTeNIeM, UCTIOIb30BaTh
noaxonsmyto (GopmMy 3anucu JEeWCTBUTENBHBIX YMCEN IS PEUICHUs MPaKTUYECKHUX
3a71a4 U IIPEJACTABJICHUS JAHHBIX;

CBOOOZIHO ONEpUPOBaTh MOHATHEM: AapU(PMETUUYECKHII KOpEeHb HaTypalbHON
CTEIICHH,;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIICHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZIHO ONEpUpOBaTh MOHATHUSAMHU: Jorapum uucia, JECATUUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJHO OIEpUPOBAaTh MOHATUSAMU: CHHYC, KOCHUHYC, TAaHI€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATh TMOHATHAMU: APKCHHYC, APKKOCHHYC M apKTAHTEHC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHATHUAMM: TOXKJECTBO, YpAaBHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHECHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSTh  pa3IMYHbIE METOJBI  PEIICHUS  PAlMOHAIBHBIX W JIPOOHO-
palMOHAIBHBIX YPABHEHUM, IPUMEHITh METOJI HHTEPBAJIOB ISl PELIEHNS] HEPABEHCTB;

CBOOOZIHO ONEpUPOBATH TMOHATUSIMU: MHOTOWIEH OT OJHOW IEepeMEHHOH,
MHOTOWIEH C LEIbIMH KO3(P(PULUMEHTaMHU, KOPHU MHOrOWIEHA, NPUMEHSThH JeJIeHue
MHOT'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera nis pemenus
3a1ad4;

CBOOOJTHO OMEpPUPOBAThH TMOHSATHUSMU: CHUCTEMA JMHEHWHBIX YpaBHEHUU, MaTpUIIa,
ONPENEIIUTENIb MATPULBI 2 X 2 U €r0 TEOMETPUYECKUNA CMBICJ, UCIIOJIb30BaTh CBOMCTBA
omnpeneynuTens 2 X 2 sl BIYKCICHUS €r0 3HAYEHUs, MPUMEHSTh ONPENEIUTENN IS
pELIECHUs] CHUCTEMBI JIMHEWHBIX YPABHEHUN, MOJEIHMPOBATH pEANbHbIC CUTyalUd C
IIOMOLIBIO CUCTEMBI JIMHEHMHBIX YPAaBHEHUM, HCCIEIOBATh IIOCTPOEHHBIE MOJEIU C
MIOMOILBIO MAaTPULL U ONPEICIIUTENEN, UHTEPIPETUPOBATH NTOITYUYECHHBIN PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU AJis IPeoOpa30BaHUsI BhIPAKEHUMH;

BBINIOJIHATh TPEOOpa30BaHUsl YHMCIOBBIX BBIPAKEHUN, COJEPXKAIIUX CTEIEHU C
palMOHATIBHBIM OKA3aTEeIIEM;

MCIIOJIh30BaTh CBOWCTBA JIOTapU(PMOB I MpeoOpa3oBaHUsl JOrapuhMUUECKUX
BBIPAXKCHUMU;
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CBOOOJTHO ONEPUPOBATH TMMOHSATUSMU: HPpPAIMOHANIbHBIE, [IOKAa3aTelIbHbIE U
norapu(MUUYECKHe YpPaBHEHHUS, HAXOJUTh HMX PEIICHHS C TMOMOIIbI0 PaBHOCUIIBHBIX
MIEPEXO0/I0B MIIM OCYIIECTBIISIS IPOBEPKY KOPHEA;

NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHEe (GOpMyssl A TpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YPaBHEHHE, IPUMEHSITh
HeoOxonumble (OpPMYIBI UL PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpPaBHECHUH;

MOJIETTUPOBATh peajbHbIe CUTYallUH Ha SI3BbIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
ypaBHEHUS, HEPABEHCTBA MO YCIOBUIO 3a/Ja4d, UCCIEI0BATh MOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM ammnapara anreOpsl.

DOyHKUUM U Tpaduku:

CBOOOJHO ONEPUPOBATHh MNOHATUSAMU: (YHKLHMS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aUMHO OOpaTHble (YHKLIHMH, KOMIIO3ULMSA (PYyHKUUN, TpadUK (PYyHKUIWHU, BBIIOJIHATH
aJIEMEHTapHbIe peoOpa3zoBaHus rpapuKOB (PYHKIIHII;

CBOOOZIHO ONEpUPOBATH TMOHATUSAMU: OO0JIACTH ONPEIEICHUS M MHOKECTBO
3HaYeHUH QYHKIMH, HYJTH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMepHpoBaTh MOHATHAMH: YETHBIE ©  HEUYETHBIE  (DYHKIIHH,
nepuoandeckne (QYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMHM, MAaKCUMYMBI U
MUHUMYMbl (YHKUMHM, HauOonbllleeé W HauMEHblIee 3HadeHHe (QYHKIUM Ha
IPOMEXYTKE;

cBOOOMHO OINEpUPOBATh TOHATHUSMHU: CTETICHHAs (PYHKIMS C HATypaJbHBIM H
[eNbIM  TIOKa3aTeneM, Tpaduk CcTeneHHOW (YHKIMKM C HATypadbHBIM U IENbIM
nmokasarenieM, rpaduk KOpHA N-OM CTeneHWu Kak (YHKIHH OOpaTHOM CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUpPOBaTh TMOHATUSIMM: JIMHEHHAs, KBaJgpaTUyHas U JAPOOHO-IMHEWHas
(YHKIIMH, BEITIOTHATH dJIEMEHTAPHOE UCCIIeI0OBAHUE M TIOCTPOCHHUE WX TPAPUKOB;

CBOOOMHO OIEpPUPOBATh TMOHATUSMHU: TIOKa3aTeNbHAass W JIOTapupMUIecKas
GbyHKIIMM, WX CBOWCTBA U TpaduKu, HUCIONB30BATh HX TpaduKU I PEHICHUS
YPaBHEHUN;

CBOOOMHO  OMEpUpOBaTh TMOHATHSAMH: TPUTOHOMETPHYECKAas OKPYKHOCTb,
oTpe/ieNieHue TPUTOHOMETPUUECKHUX (YHKITUI YUCIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku GYHKIUN 7SI UCCIETOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH
NP PElICHUH 3334 U3 JPYrHX YYEOHBIX NPEIMETOB W peajlbHOW >KU3HH, BBIpaXaThb
(dopMyaMu 3aBUCUMOCTH MEXKAY BEIHMUNHAMU;

Hauvana maremMaTH4ecKkoro anajiusa:

CBOOOMHO OMEpPHpPOBATh MOHATHAMH: apupMETHYeCKass W TeoMEeTpUdecKas
mporpeccusi, OECKOHEYHO YOBIBAIOIAsi TEOMETpUUYECKasl MPOTPEcCHsi, JIMHEWHBIA U
AKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIIOXKHBIX MPOLIEHTOB, UMETh IMPEACTABICHUE O
KOHCTaHTE;
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UCIIOJIb30BaTh MPOTPECCUU JJIA pElIeHHs pealbHbIX 3a7ady MPUKIATHOTO
XapakTepa;

CBOOOZHO ONEpUPOBATH MOHATHSIMH: TOCIEAOBATEIBHOCTh, CHOCOOBI 3aJaHUs
MOCIIEAOBATEILHOCTEH, MOHOTOHHBIE W  OTPAaHMYCHHBIE  IOCIIEIOBATEIHLHOCTH,
MOHUMATh OCHOBBI 3apO’KJIEHUS MAaTEMaTHYECKOTO aHalIM3a KaK aHajan3a O0eCKOHEYHO
MaJlbIX;

CBOOOJIHO OINEpUPOBaATh MOHSATUSMU: HEMpPEphIBHbIE (YHKIHUHU, TOYKU pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QyHKINHY;

cBOOOZHO OMNEpUpOBAaTh TMOHATHEM: (PYHKLHSA, HENpEepbIBHAS Ha OTpE3KeE,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJIS pPEIICHUS 3a/1a4;

CBOOOJIHO OTEpPUPOBATh MOHATUSAMU: TEepBas U BTOpas MPOU3BOJHBIE (YHKIIUH,
KacareiibHas K rpaduky QyHKIINY;

BBIYHCIIATH MMPOU3BOIHBIC CYMMBI, IPOU3BEICHUS, YACTHOTO W KOMITO3HITMH JIBYX
(GYHKIIUN, 3HATHh MPOU3BOHBIC JIEMEHTAPHBIX (YHKITHA;

UCIIOJIb30BaTh T'€OMETPUYECKUA U (PU3UYECKHM CMBICI MPOU3BOAHONU ISt
penieHus 3a1a4.

MHoKecTBa M JIOTHKA:

cBOOOIHO OTIEPUPOBATH MOHATHUSIMU: MHOKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMHU;

MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBCHHBIN ammapaT Al OMHUCaHWs pealbHBIX
IIPOLIECCOB U SIBIICHUM, TIPY PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OINEpUPOBATh TMOHATHSMU: OIpEAeNieHue, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, I0Ka3aTeIbCTBO, PABHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 KkJjacce o0Oy4aromuics TMOMYYUT CIEAYIONINE
IIpPEeIMETHBIE Pe3yJIbTaThl MO OTACIBHBIM TeMaM pabouel mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHAITN3ay:

Yucia 1 BBIYMCICHUSA:

cBOOOHO OMEpPUPOBATH MOHATHUSAMHU: HATypajdbHOE M IIEJI0€ YHCIIO0, MHOMXECTBA
HATypaJbHBIX U IEIBIX YUCEII, UCTIOJIb30BaTh MPU3HAKU JETUMOCTH 1enbix yucesn, HOJ
u HOK HatypaibHBIX Yyncen Uil pEIICHHs 3a/1a4, TPUMEHSTh anroput™ EBknmnaa;

CBOOOMHO OMepUpOBaTh TMOHATHEM OCTaTKa IO MOJIYJI0, 3alHChIBATh
HATypaJbHBIC YHCJIA B PA3JIMYHBIX IMO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS,

CBOOOMHO OIEpPHpPOBATh TMOHATHSAMHU: KOMIUIEKCHOE YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YHCIa B airedpandeckor u
TPUTOHOMETPUUECKONH (opMe, BBIMOTHATH apU(PMETHUECKHE ONEpalvii C HUMH U
n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: HPPAIMOHAIBHBIC, TIOKa3aTelbHBIC U
norapuMHUUYECKre HEPABEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIBIO PaBHOCUIIBHBIX
IIEPEXOIOB;

OCYUIECTBJISATH OTOOP KOpHEN MPHU pEelICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;
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CBOOOZIHO  ONEpUPOBATH  MOHATUEM  TPUTOHOMETPUUECKOE  HEPAaBEHCTBO,
OPUMEHATh  HEOOXoauMble  (QOpMyJbl  JUJIsi  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OIEpUpPOBaTh MOHSATHSIMHU: CHCTEMa M COBOKYIHOCTh YPaBHEHHH U
HEPaBEHCTB, PABHOCHJIBHBIE CHUCTEMBI U CHUCTEMBI-CIEJACTBUSA, HAXOIUTh PELICHUS
CUCTEMBl M COBOKYITHOCTEH palMOHAJIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

peliaTh paluoHaNbHbBIE, UPPALMOHANIBHBIE, MTOKa3aTeIbHbIC, IOTApU(PMUIECKIE U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAECPKALIUE MOIYJIH U NTapaMETPBhIL;

OPUMEHATh TpaQUUecKUe METOAbl JJI PEIICHHUsS YPaBHEHUM M HEPAaBEHCTB, a
TaKXKe 3a7a4 ¢ MapaMeTpaMu;

MOJIEIMPOBAaTh peajbHbIC CUTYallUH Ha SI3bIKE anreOphl, COCTABIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3aJadyM, MCCIEI0BaTh
MOCTPOEHHBbIE MOJEIHM C MCHOJIb30BAHUEM almapara ajireOpbl, MUHTEPIPETHUPOBATH
NOJIyYECHHBINA PE3YJIbTAT.

DOyHKUUM U Tpaduku:

CTPOUTh TpapUKh KOMIO3UUMU (YHKIMA C TOMOILIBIO 3JIEMEHTApHOrO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh F€OMETPUYECKUE 00pa3bl YPaBHEHHU M HEPABEHCTB Ha KOOPJMHATHOMN
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX QYHKIHII;

MPUMEHSATh (PYHKIMU 1711 MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IIPOLIECCOB.

Havana mareMaTH4ecKkoro anajiusa:

UCIIOJb30BaTh MPOU3BOAHYIO JUIsI MCCIEAOBaHUA (PYHKIMH HA MOHOTOHHOCTh M
KCTPEMYMBI;

HaxXoAWTh HauOosblllee W HAUMEHbIIEe 3HAYEHUS (PYHKIMM HENpephIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOAHYIO I HAXOXKIEHUS HaWIy4yllero pelieHus B
OPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX, 3aJayax, g ONpeIeieHUs
CKOPOCTHU Y YCKOPEHHUsI MPOIIECcCa, 3aJaHHOTO (OpMYIION UK TpaduKoM;

CBOOOJIHO OIEpUPOBATh MOHATHUSMU: NMEPBOOOpa3Hasi, ONpeNeIEHHbIA HHTErpal,
HaXOJUTh TEpPBOOOpA3HBIE DJIEMEHTAPHBIX (YHKUUA M BBIYUCISATH HHTErpajl 1o
dbopmyne Herorona-JleliOHuia;

HAXOAUTh IJIOIIAAH IIOCKUX (GUTYp U 0OBEMBI TE C TOMOIIBIO UHTETpaa;

MMETh IMIPEACTABICHHE O MaTeMaTU4YEeCKOM MOJEIMPOBAaHUN Ha MNpUMEpe
cocTaBiieHus 1udepeHInanbHbIX YPaBHEHHUI;

pemiaTh NPUKIAAHBIE 337aud, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOTO U
(pu3nyecKoro xapakrepa, CpeACTBaMH MaTEMaTHYECKOTO aHAIM3a.

Paznen 4. TEMATUYECKOE IINTAHUPOBAHUE
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TemaTuyeckoe TUIAHMPOBAHHE BKJIIOYAET B €e0s KOJMYECTBO aKaJIEMUYECKHX
4acoB, OTBOJMMBIX HA OCBOCHHE KaXJOW TEMbl Yy4eOHOrO mpeaMera, yueOHOro Kypcea,
y4eOHOr0 MOAYJISl M BO3MOXKHOCTH HCIHOJIB30BaHUSI IO 3TOM TEME 3JIEKTPOHHBIX
(uu(ppOBBIX) 00Pa30BATENBHBIX PECYPCOBl, SABIAIOIMMUXCA y4eOHO-METOAMYECKUMHU
Marepuanamu (MyJbTUMEIUUHBIE TPOrPaMMBbl, 3JIEKTPOHHBIE YYEOHUKH U 3a]laYHUKH,
ANIEKTPOHHBIE OWOJMOTEKH, BHUPTYaJbHbIE JIADOPATOPHM, WIPOBBIE MPOrPaAMMBI,
KOJUIEKIMHU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOJIb3YEMBIMU ISl O0YUYEHUS U
BOCIIUTAHUS PAa3JIMYHBIX TPYII MOJb30BATENECH, MPEACTABICHHBIMH B 3JEKTPOHHOM
(undpoBoM) BHIE U peanu3yromuMu quaakTuaeckue BosmoxkHoctu UKT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 0Opa30BaHUHU.

TemaTuveckoe miaanuposanue s 10-x kiaaccos
136 gaca (4 gaca B Hezelmo, Bcero 34 yaca)

Ne TemaTuueckue 0JI0KU, TEMBbI Koumn4yecTBo | JJIeKTPOHHBIE
n/n 4acoB, (undposbie)
OTBOAHMMBIX | 00pa30oBaTe/IbH
HAa OCBOEHNE | ble pecypchbl

TEMbI
O6ako 3HaHUH
https://school.ob
lakoz.ru/material
$/495928
1 MHO3KEeCTBO NeHCTBUTEABHBIX YHCEA. 24 POII
Muoro4aeHsnl. PaliioHaAbHbIE yPABHEHUA U https://resh.edu.r
HEPABEHCTBA. CucreMbl AMHEHHBIX u/
e bubnuoTeka
2 dyukiny u rpaduku. CrenneHHas pyHKIug | 12 LHOK

C LIEABIM IIOKA3aTEAEM

3 ApudmMeTnyecKruil KOpeHb N-Oi CTENeHH. 15
HppairioHasbHbIE YPaBHEHUSA

4 [TokazateabHaa QyHKIUA. [IokazaTeabHbIE 10
ypaBHEHUI
5 Norapudpmuyeckas (QyHKIIHI. 18

AorapudMuyecKre ypaBHEHHUS

1 Mpukas MuHuctepctsa npocsetieHma PO oT 2 asrycta 2022 r. Ne 653 "O6 ytBep»KaeHun deaepanbHOro nepeyHs
3/IEKTPOHHbIX 06pa30BaTeNIbHbIX PECYpPcoB, LOMYWEHHbIX K  MCNO/Mb30BaHWIO NpPWU  peanusauuum  MMetoLwmx
rocyapCTBEHHYIO aKKpeauTaumio obpa3oBaTebHbIX NPOrpamMmmM HavasbHOro obuiero, OCHOBHOro obuiero, cpesHero
obuiero obpasoBaHus"
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https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://resh.edu.ru/
https://resh.edu.ru/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%2C+%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%2C+%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22

Ne TemaTtnueckue 0,10KHM, TEMBI KosauvecTBo | JJIeKTPOHHBbIE
n/n 4acos, (undposbie)
O0TBOAUMBIX Oﬁpa3OBaTeJH)H
HA OCBOEHHE | bIe pecypcehl
TEMbI
6 TpuronomeTpudecKre BbIPasKeHUS U 22
ypaBHEHUS
7 ITocaenoBaTEABHOCTH U IIPOTPECCUU 10
8 HenpepsiBHbIE (pyHK1IIMH. [Ipon3BoaHada 20
9 [ToBTOpEHUE, 0006ILIEHE, CHCTEMATHU3AIIHST 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 136
I[TPOTPAMME
TemaTnueckoe mianuposanme 1is 11-x kiaccon
136 vaca (4 yaca B Henenro, Bcero 136 vaca)
Ne TemaTnueckue 0JI0KHM, TEMBI KosaunvectBo JJIEKTPOHHbIE
n/n 4acoB, (undposbie)
OTBOAUMBIX Oﬁpa?;OBaTeJIbHLIe
HAa OCBOEHHE pecypchbl
TEMBbI
O6nako 3HaHUM
https://school.oblakoz
1 HccaemoBanue (GyHKIIMM C IIOMOIIBIO 23 ru/materials/495928
IIPOU3BOIHOM POIII
2 [TepBooOpasHas ¥ UHTETPaA 12 https://resh.edu.ru/
bubmmoreka [TIOK
3 'padukyu TPUTOHOMETPHUIECKHUX 15
¢dyuknuii. TpuroHomMeTpHUIeCKHe
HepaBeHCTBAa
4 HppaimoHasbHbIE, IOKa3aTeAbBHBIE U 23
Aorapu(pMHUYeCKUe HEPaBEHCTBA
5 KomMmriaekcHbIE UnicAa 10
3] HarypaabHbie U LieAbIE YHCAQ 9
CucreMbl palliOHAABHBIX, 12

HUpPallMOHAABHBIX ITOKa3aTEABHBIX U
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https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://resh.edu.ru/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%2C+%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22

Ne TemaTrnueckue 0J10KHM, TEMBI KosuuecTBo JJIeKTPOHHbIE

n/n 4acos, (undposbie)
OTBOAHUMBIX | OOpa3oBaTejibHbIE
HA OCBOCHUE pecypchbl
TeMBbI

AOTapU(PMUYECKUX YPaBHEHUN

3amayu ¢ napamMeTpamMu 15

[ToBTOpEeHUE, 0600ILIEHNE, 15
cUucTeMaTu3lalus 3HaHuH

OBIIEE KOJIMYECTBO HACOB | 136
[10 ITPOTPAMME

IIpuioxkenue 1 Iloypounoe miiaHupoBanue
[ToypouHoe TuTaHupOBaHKE MO YIeOHOMY IpeaMeTy «Anredpa u Hadaia
MaTeMaTHYECKOTO aHau3a. YTIyOJeHHbIH ypoBeHb» s 10 kinaccos (Ha 2025/2026
yaeOHbIit roa) 136 vacos

Ne i/ KommuectBo KoHTpOAbHbIE
Tema ypoka
qacoB paboTbl
1. CraproBas quarHoctTuueckas paboTa 1 1
5 MHO)€eCTBO, ONEepaIy HaJT 1
MHO>KE€CTBaMHU U MX CBOICTBa
3. Huarpammsl Diinepa-BeHnHa 1
[IpuMeHeHne TeopeTHKO-
4. MHO’KECTBEHHOTO amnrapara Jjis 1
peuieHus 3anaqy
Pannonanehblie yncia. OObIKHOBEHHBIE U
5. JECSITUUHbIE TPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOoOU
Parmonanbhele ynciaa. OOBIKHOBEHHBIE U
6. JeCATUYHbIE ApOOH, IPOLIEHTHI, 1
OecKOHEeYHbIEe IEpUOANYECKHE ApOodH
; [Tpumenenue apoOeil ¥ MPOLEHTOB ISt 1
' pelIeHns IPUKIAIHBIX 3a7a4
g [Ipumenenue apobeii u IPOLEHTOB IS 1
' pelIeHns MPUKIAIHBIX 3a7a4
9 JelictBuTenpHble yncna. PanmonansHbie 1
Y UPPALMOHAJIBHBIE YHCIIa
10 Apudmernueckre onepanum ¢ 1
' JEHUCTBUTENBbHBIMY YUCIIaMU
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11.

12.

Monaynb I€MCTBUTENBHOTO YUCTIA U €T0
CBOMCTBA

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN

13.

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14.

15.

16.

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI pEIIECHUS LEITbIX U
JIPOOHO-paLlMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenue MHOro4wIeHa Ha MHOTOUJIEH ¢
octaTtkoM. Teopema besy

17.

MHOTOYJICHBI C LETBIMH
kodpunuentamu. Teopema Buera

18.
19.

Pemenne cucreM TMHEHHBIX YpaBHEHUI

Pemrenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

20.

Matpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. Onpeenurenb MaTpUIbI
2x2, ero TeOMETpPUYECKUIN CMBICI U
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUCHUS

21.

22.

23.

Onpexnenurens MaTpUILBI 2X2, €r0o
r€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[Ipumenenue onpenenurens s
pELIEHHS CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Pemenue MMPUKJIAAHBIX 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

24.

Pemenune nmpukinaaHbx 3ama4 ¢
TTOMOIIIBIO CUCTEMBI JIMHEMHBIX
ypaBHEHUH

25.

TemaTudeckas nmpoBepoyHas padboTa:
"PanmoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHeHUH"

26.

OyHKIMSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3anMuo oOpaTHbIe PyHKITUN.
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Kommnosumus hyHkmmii

I'padux pyHKIMU. DIEeMEHTapHbIC

27.
npeoOpa3oBanus rpaguKoB QyHKIHUN
OO6nacTh onpeneneHus] © MHOXKECTBO
28. 3HaueHu# Qynkuuu. Hynu GpyHkmm.
[IpomexxyTKH 3HAaK MOCTOSTHCTBA
UeETHbIe 1 HEUETHBIC (PYHKITUH.
29. [Tepuoanueckue ¢pynkiuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIHH
MakcumMyMbl U MUHUMYMBI () YHKITHH.
30. HauOonpliee 1 HauMeHbIIIEe 3HAYEHNE
(GyHKIMH Ha IPOMEKYTKE
31 Jluneitnasi, kBajpaTH4Has U APOOHO-
’ TuHeHas GyHKInn
32 DneMeHTapHOE UCCIIEIOBAHUE U
' HOCTPOEHKE IPAPUKOB STUX PYHKIMIA
3 DJIeMEHTapHOE UCCIEOBAaHUE U
' MoCcTpoeHue rpaduKoB STUX QYHKIUH
34 CreleHb ¢ IeIbIM IToKa3aTelieM. bunom
’ Herotona
35 CreleHsb ¢ eabIM IToKa3aTelieM. buaom
’ HeroTona
CrenenHast GyHKIIUS C HATypaIbHBIM U
36. elbIM noka3ateiieM. E€ cBoiicTBa u
rpaduk
TemaTudeckas npoBepoyHas padora:
37. "Crenennas ¢pynkuus. E€ coiicTBa n
rpacduk"
38 ApudmeTrueckuii KOpeHb HaTypalbHOU
' CTENEHHU U €ro CBOMCTBA
39 Apudmernueckuit KOpeHb HaTypaTbHON
' CTEIICHH U €r0 CBOMCTBa
40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
' coJiepKalluX CTENEeHU U KOPHU
A1 [IpeoOpazoBaHms YUCITOBBIX BHIPAKCHUH,
' COJIEpIKAIINX CTENEHU U KOPHU
42 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
‘ coJiepKalluX CTENEeHU U KOPHU
HppaumnoHanbHble ypaBHEHHUS.
43, OCHOBHBIE METO/IbI pEUICHUS
HpPPALMOHATIbHBIX YPaBHEHUN
a4 HppanuoHanbHbie ypaBHEHUS.

OcHOBHEBIE MCTOJbI pCUHICHUS
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UppalMOHATIBHBIX YpaBHEHUI

45.

HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
UPPaLMOHAIIBHBIX YPaBHEHUI

46.

47.

48.

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
HPPALMOHATIBHBIX YPAaBHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
HPPALMOHAIIBHBIX YPaBHEHUN

49.

50.

51.

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

CaoiicTBa ¥ rpauK KOpHS N-Oi CTeNeHH
Kak (yHKIIMH OOpaTHOM CTETICHH C
HATypaJIbHBIM TOKa3aTelieM

CaoiicTBa ¥ rpaduK KOpHS N-Oi CTENeHH

Kak (yHKIIMH OOpaTHOM CTETICHH C
HATYpaJbHBIM [TOKA3aTeIIEM

52.

Temarnueckas mpoBepoyHas padora:
"CBoiicTBa u rpaduk KOpHS N-0if
creneHu. MpparoHaibHbie ypaBHeHUs"

53.

54,

CreneHb ¢ palluOHAJIBHBIM [T0KA3aTEIEM
" €€ CBOMCTBA
CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM
" e€ CBOMCTBA

55.

CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
" e€ CBOMCTBA

56.

57.

[TokazatenpHas GyHKIMS, €€ CBOMCTBA U
rpaduk

Hcnons3oBanue rpaduka GyHKIUU AT
peuleHus: ypaBHEeHU I

58.

Hcnons3oBanne rpaduka QyHKIIUN 115
pelieHus: ypaBHEeHU I

59.

60.

61.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE
MCTOABI pCHICHUS ITOKAa3aTCIbHBIX
YpaBHEHUU

[TokazaTenbHbie ypaBHeHUA. OCHOBHbBIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUU

[TokazaTenbHbie ypaBHeHUA. OCHOBHbBIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUH

62.

TemaTnueckast mpoBepoyHast pabora:
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"[TokazaTenpHast GyHKIIHS.
[TokazarenbHble ypaBHEHUS"

63. Jlorapudm uucna. CoiicTa norapugpma 1
64. Jlorapudm uucna. CoiicTa Jorapugpma 1
65. Jlorapudwm yucna. CoiicTsa jorapudpma 1
66. JlecATUYHBIE U HaTypaJIbHBIE JTOTapH (MBI 1
67. JlecsiTuuHBIe U HATYpaJIbHbIE TOTapUPMBbI 1
68 [IpeoOpazoBaHue BEIpaKEHUH, 1
' coJepIKaIIKX JIoraprhMbI
69 [IpeobOpazoBanue BhIpaXKEHUH, 1
' COJIepKaLIHX JIOTapU (MBI
20 [IpeoOpazoBaHue BEIpAXKCHUH, 1
' CoJIepKaLIUX JIOrapu(MBI
= Jlorapudmuueckas pyHkuus, eé 1
' CBOMCTBA U rpauK
. Jlorapudmuueckas GyHkuus, eé 1
' CBOMWCTBA U rpauK
Hcnonp3oBanue rpaduka KLU 715
73 1
' peleHus ypaBHEHUH
Hcnons3oBanue rpaguka KIUH IS
74 1
' pElIeHns ypaBHEHUMH
Jlorapudmuueckue ypaBHEHUS.
75. OCHOBHbBIE METO/IbI PEeILICHUS 1
Jorapu(PMUYECKUX YpaBHEHUM
Jlorapudpmmuueckue ypaBHEeHUs.
76. OCHOBHbBIE METO/IbI PEeILICHUS 1
JorapupMHUUECKUX ypaBHEHUN
Jlorapudmuueckre ypaBHEHUS.
77. OcCHOBHBIE METO/BI PELICHUS 1
JorapupMHUUECKUX ypaBHEHUN
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
78 1
' norapu()MHUECKAX YPaBHEHUM
PaBHOCHIIbHBIE TTEPEXOIbI B PEILICHUH
79 1
’ Jorapu(pMHUUECKUX ypaBHEHUN
TemaTudeckas nmpoBepoyHas padboTa:
80. "Jlorapudmuyeckast pyHKIUS. 1
Jlorapudpmuueckue ypaBHeHUs"
g1 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC 1
' YHCIIOBOrO apryMeHTa
Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
82 ’ ’ 1
YHCIIOBOTO apryMeHTa
83. ApKcHHYC, apKKOCUHYC U apKTaHT€HC 1
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YHCIIOBOTO apryMeHTa
24 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
' YHCIIOBOrO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,
85. OIpelICICHUEC TPUTOHOMETPUYICCKUX
(GYHKINN 9MCIOBOTO apryMEeHTa
Tpuronomerpuueckas OKpyKHOCTb,
86. OIpeaeIICHUE TPUTOHOMETPUUECKUX
(GYHKIMN 9UCIOBOTO apryMEeHTa
g7 OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyIbl
g8 OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmyIbl
29 OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmyIbl
% OCHOBHBIE TPUTOHOMETPUYECKHE
' GopMyIbl
91 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
' BBIpOKEHUI
92 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX
' BBIPAKEHUI
93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
' BBIPAXKEHUI
94 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
' BBIpOKEHUI
95 Perienue TpUroHOMETPHUUECKUX
’ ypaBHEHHH
96 Perrenne TpUroHOMETPHUUECKUX
' ypaBHEHHH
97 Perrenne TpUroHOMETPHUYECKUX
' ypaBHEHUH
08 Perienue TpUroHOMETPHUUECKUX
‘ ypaBHEHHH
99 Perrenne TpuroHOMETpHYECKUX
' ypaBHEHHH
100 Perrenne TpuroHOMETpHYECKUX
' ypaBHEHUM
101 Perienue TpUroHOMETpHUECKUX
‘ ypaBHEHHH
TemaTudeckas npoBepoyHas padora:
102. "TpUrOHOMETPUUECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"




IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS

103. nociegoBaTelbHOCTEN. MeTon
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHbIE

104. I10CJIEAOBATECIHPHOCTH. I/ICTOpI/I}I a”Hajin3a
0ECKOHEYHO MaJbIX

105. Apudmernueckas Iporpeccust

106. ['eomeTpuueckas nporpeccust

107, BbeckoneuHo yObIBaromias
reOMETpUYECKast POrpeccus

108, Cymma O0eCKOHEYHO yOBIBArOIICH
Ir€OMETPUYECKON ITPOrPECCUU

100. JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Uucno e. Dopmyia CI0KHBIX IPOLUEHTOB

110 JIMHENHBIN U SKCIOHEHIMAIIBHBIA POCT.

' Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccuu 1uist

111. penieHus peabHbBIX 3a4a49 NPUKIaTHOTO
Xapakrepa

112, Tematuueckast mpoBepoyHas padora:
"[locnenoBarenbHOCTH U Iporpeccun’

113. HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

1 Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB

+ GyHKIMI

115, CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 CgoiicTBa GyHKIIMN HETIPEPHIBHBIX Ha

' OTpe3Ke

17, Metoa UHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB

118, Meroa UHTEpPBAJIOB ISl pELICHUS
HEPaBEHCTB

9 Metoa UHTEPBAJIOB TSI pEIICHUS

1 HEPaBEHCTB

120. [IpuMeHeHne CBOWCTB HEPEPHIBHBIX
GyHKIMA 17151 pelIeHns 3a1a9

11, [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX
GyHKIUH 1715 peleHus 3a1a4

122. [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU

173, Ornpenenenue, reOMETPUUECKUN CMBICTT
MIPOU3BOIHOM

124. Omnpenenenue, GU3NUECKUN CMBICTT
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MPOU3BOIHOMN
175, VYpaBHeHHE KacaTeTbHOU K TpaduKy 1
byHKIIUN
126 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUN
127. [Ipou3BoHbIE 351IeMEHTAPHBIX (DYHKITHI
128. [Tpon3BoHBIE AIIEMEHTAPHBIX (YHKIUN
129, [IpousBoiHast CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI
130, [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI
131, [Tpon3BoaHast CyMMBI, TPOU3BEICHHS, 1
JaCTHOTO ¥ KOMITO3HUIIUU ()yHKITUI
13, Temaruueckast mpoBepoyHasi padora: 1
"IIpousBoanas"
133, [ToBTOpeHue, 06001mEeHNE, 1
cucrtemaTusanus 3HaHuil: "YpaBHenus"
134, [ToBTOpeHue, 06001mEeHNE, 1
cucTeMaTtu3aius 3Hanuii: "OyHxun"
133 [Ipomexyrounas arrecranus 3a Kypc 10
_1 5 ltacca 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
Hroro:
O0111ee KOJIMYECTBO YacOB 136
KonudecTBo 1a60paTOPHBIX U MPAKTUYECKUX paOOT
(9KCKypCHil)
KonudecTBO nMpoBEepOYHBIX U KOHTPOIBHBIX PabOT 1
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[ToypouHoe niaHMpOBaHKE 110 y4eOHOMY MpeAMETY «AsreOpa 1 Hadasa

MaTeMaTHYECKOI'0 aHaln3a. YTiayOieHHbIH ypoBeHb» a1 10 kimaccos (Ha 2026/2027
yueOHbIi rof) 136 yacos

Ne i/mn

Tema ypoka

KomuuecTBO
qacoB

KontponpHbie
paboTHI

1

CTapTOBaH JAUarHoCTHYCCKasd pa60Ta

1

1

Pasznea

MHO0:XecTBO AeCTBUTEJILHBIX YHCEI.
MHuoroujienbl. PanmonajibHblIe
ypaBHeHHs U HepaBeHCTBA. CHcTEeMBbI
JIMHeHbIX ypaBHeHuii (18)

MHOXeCTBO, OIIepaly HaJl MHOKECTBAMU
U X cBOMcCTBA. JIlmarpamMmmsl Dunepa-BeHHa

[IprMmeHenne TeOPETUKO-MHOKECTBEHHOTO
anmnapara Ui pelleHus 3a1a4

Panmonanbsubie unciaa. OOBIKHOBEHHbBIE U
JIECATUYHBIEC TPOOH, TPOIICHTHI,
OECKOHEYHbIE IEPUOIUYECKUE JPOOH

[Tpumenenue apoOeli U MPOIEHTOB IS
pelIEHNS TPUKIIAJHBIX 3a7a4

JlericTBUTENbHBIC Uncaa. PalilnoHaabHbBIC U
vppanuoHaibHbIe yucia. ApupMeTHIeCcKre
onepannu ¢ ACMCTBUTEIbHBIMU YHCIAMU

Moynb JEUCTBUTENBHOIO YHCHA U €70
CBOMCTBA

[Tpubnu>kEHHBIE BRIUMCIICHUS, TIPABUIIA
OKPYIJIEHUSI, IPUKUAKA U OLICHKA
pe3yJibTaTa BBIYUCIECHUN

OCHOBHBIE METOBI PEIICHUS IIETbIX U
IpOOHO-pallMOHANBHBIX YPABHEHUN U
HEPABEHCTB

10

OCHOBHBIE METOBI PEIICHUS IIENIBIX U
IpOOHO-pallMOHANBHBIX YPABHEHUN U
HEPaBEHCTB

11

MHOro4wieHsl OT OJTHOW EPEMEHHOM.
JleneHne MHOTO4JIEHa HA MHOTOWIEH C
ocratkoM. Teopema bezy

12

MHOTOWIEHHI C eNbIMU KOdhDUITHEHTAMH.
Teopema Buera

13

PenieHne cucreM JIMHEWHBIX YPaBHEHUN

14

Marpuia cucTeMsl JIMHENHBIX YPABHEHU .
Onpenenurens MaTpuUbl 2X2, €ero
F€OMETPUYECKUN CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS
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15

OnpenenuTens MaTpULbl 2X2, €ro
Tr€OMETPUYECKUN CMBICII U CBOWCTBA;
BBIYMCIICHUE €TO 3HAYCHUS

16

[Iprmenenne onpeaenuTes 1 peleHns
CHUCTEMBI JJMHEWHBIX YPABHEHHUN

17

Pemienne npukiagHpeIx 3aa4 C HOMOILBIO
CHUCTEMbI JIMHEMHBIX YPABHCHUI

18

Pemienne npukiagHpeIx 3aa4 C HOMOILBIO
CHUCTEMBbI JIMHEMHBIX YPABHCHUN

19

TemaTuueckas npoBepoyHas padboTa 1o
TeMe: "PaloHanbHbIe YpaBHEHUS U
HepaBeHCTBA. CUCTEMBI TUHEHUHBIX
ypaBHEHUN"

Pasznea

®yukuuu ¥ rpaguxu. CreneHHasn
(Gynkums ¢ neabimM nokasaresaem (13)

20

OyHKIMSA, CIOCOOBI 3a1aHUs QYHKIIUU.
B3aumuo oOpatabie pynkiuu. Kommnosunus
byHKIMI

21

['padux byHkIMH. DIeMEeHTapHBIE
npeoOpa3oBaHus rpapuKoB PyHKIMI

22

OO6nacTp onpeaeIeHUs] U MHOYKECTBO
3HaueHud PpyHkuu. Hynu pyHkuun.
[IpomMeXyTKH 3HAK MOCTOSIHCTBA

23

YETubie 1 HEUETHBIC QYHKITUH.
[lepuonuueckue Gyukiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITUH

24

MakcuMyMBbl U MUHUMYMBbI (DYHKITHH.
Haubonbiiee n HauMeHblIee 3HaUCHHE
(YHKIMU HAa TPOMEKYTKE

25

Jluneiinas, kBaJpaTuuHas U APOOHO-
JTuHeNHas QyHKIHUH

26

DIJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TpaUKOB 3TUX (DYHKIHIMA

27

DJIeMeHTapHOE UCCIIeIOBaHUE U
MOCTpoeHne TpaduKoB dTHX PYHKITHI

28

CrerieHb ¢ 1IEJIBIM NOKa3aTejieM. buanoMm
HrroTona

29

CreneHs ¢ 1eabIM noKasareieM. buaom
Herorona

30

CrenenHas GyHKIMS C HATYpaJIbHBIM U
LeJbIM oKa3areiieM. E€ cBolicTBa U

rpaduK

31

CrenenHast pyHKIUS C HATYPaJIbHBIM H
eJIbIM IToKa3areneM. E€ cBoiicTBa u
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rpaduk

32

Temartuueckas npoBepoydHas paboTa 1o
teme: "Crenennas pynkuus. EE€ cBoiicTBa u
rpaduk"

Pasznea

ApupmMeTHYeCKUI KOPEHb N-0# CTeNeHH.
HppaunonajibHble ypaBHEHHUS U
HepaBeHcTBa (17)

33

ApudmMeTnueckuii KOpeHb HaTypalbHON
CTEIIEHU U €Tr0 CBOICTBA

34

ApudmeTnyeckuii KOpeHb HaTypajabHOMN
CTEIIEHU U €TI0 CBOMCTBA

35

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUN,
COAEpKAIIUX CTENEHNU U KOPHU

36

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUN,
COZEpKAIIMX CTEIIEHU U KOPHU

37

IIpeoOpazoBaHms YHCIOBBIX BBIPAKEHUH,
coAepKalliX CTENEHU U KOPHU

38

IIpeoOpazoBaHKs YHCIOBBIX BBIPAKEHUH,
coAepKalliX CTETICHU U KOPHU

39

WppannonaneHbie ypaBHeHHss. OCHOBHBIE
METO/IbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUI

40

NppannonaneHeie ypaBHeHNss. OCHOBHBIE
METO/Ibl PELICHUS UPPALMOHAIBHBIX
YpaBHEHUM

41

NppauunonansHeie ypaBHeHUs.. OCHOBHBIE
METO/IbI PELICHUS UPPALIMOHAIIBHBIX
YpaBHEHUM

42

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUN
MppanOHaJIbHbBIX YPAaBHEHUI

43

PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHUN
MppanOHaIbHbBIX YPAaBHEHUI

44

PaBHOCUIIBHBIE TTEPEXO/IBI B PELICHUU
MppalMOHAIbHBIX YPABHEHUN

45

PaBHOCUIIBHBIE TTEPEXO/IBI B PELLICHUU
MppalMOHAIbHBIX YPABHEHUN

46

PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHUN
MppalMOHaIbHbBIX YPAaBHEHUI

47

CaoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU
Kak (PyHKIIMHU OOpaTHOM CTENEHU C
HaTypaJbHbIM NIOKa3aTEIEM

48

CaoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU
KaK ()YHKIIMH 0OpaTHOW CTENEHH C
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HaTypaJbHbIM OKa3aTeIeM

49 Tematuueckas mpoBepouyHas pabora: 1
"CBolicTBa U TpaduK KOPHS N-0i CTECHICHH.
WppauroHanpHble ypaBHEHUS"

Pasnen | IlokasareabHast PyHKIUS.

Ioka3arejabHble ypaBHeHus (13)

50 CreneHb ¢ palluOHAJIbHBIM TIOKazateneM u | 1
e€ CBOMCTBA

o1 CreneHb ¢ palluOHAJIbHBIM TIOKazareneM u | 1
e€ CBOMCTBA

52 Crenensb ¢ paloHaIbHBIM NTOKa3aTeneM u | 1
€€ CBOMCTBA

53 [TokazarenpHast QyHKIHSI, €€ CBOWCTBA U 1
rpaduk

o4 Hcnonb3oBanue rpaduika GyHKIUA 15 1
pelIeHUs] ypaBHEHUN

55 Hcnonb3oBanue rpaduika GyHKIUA 15 1
pelIeHUs] ypaBHEHUHN

56 IlokazarenbHble ypaBHEHUS. OCHOBHBIE 1
METO/IbI PEIICHHUS TTOKa3aTeTbHBIX
YpaBHEHUI

o7 [Toka3zaTenbHble ypaBHeHHUsI. OCHOBHbBIE 1
METO/IbI PEIICHHUS TOKa3aTeTbHBIX
YpaBHEHUM

58 IToka3arenbHble ypaBHEHHUSI. OCHOBHBIE 1
METO/Ibl PEIICHHUS TOKa3aTeIbHbIX
YpaBHEHUM

59 ITokazarenbHble ypaBHEHHUS. OCHOBHBIE 1
METO/IbI PEIICHHUS TTOKa3aTeTbHBIX
YpaBHEHUI

60 [TokazarenpHble ypaBHEHUS. OCHOBHBIC 1
METO/IbI PEIICHHUS TTOKa3aTeIbHBIX
YpPaBHECHUN

61 TemaTudeckas npoBepoyHasi paboTa 1o 1
teme: "[lokazarenbHas QyHKITHS.
IToka3aTenbHbIE YpAaBHEHUS "

Paznen | Jlorapudmuueckas pyHKuus.
Jlorapugmuueckue ypapuenus (18)

62 Jlorapudm yucna. CoiicTBa jorapudma 1

63 Jlorapudm yucna. CoiicTBa jorapudma 1

64 Jlorapudwm gymncna. CoiicTBa jorapudma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIE JIOTAPU(MBI 1

66 JlecsiTUuHBIE U HATYpaJIbHbIE JIOTapU(PMBbI 1
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67 [IpeoOpa3oBaHue BbIpaXEHHI, COEPIKALUX
jorapu@mbl

68 [Ipeobpa3oBaHue BbIpaXEHHI, COEPIKAIIUX
Jorapu@mol

69 [Ipeobpa3oBaHue BbIpaXEHU, COEPIKAIUX
JorapuMbl

70 Jlorapudmuueckas GyHKIMA, €€ CBOMCTBA U
rpaduk

71 Jlorapudmuueckas GyHKIHMA, €€ CBOMCTBA U
rpaduk

72 Hcnons3oBanue rpaduka pyHKIUN A
pelIeHns YpaBHEHUI

73 Hcnonb3oBanue rpaduika GyHKIUA 15
pelIeHUs] ypaBHEHUHN

74 Jlorapudmuyeckue ypaBHeHusi. OCHOBHBIC
METO/Ibl PEIIECHUs JOrapu(PMUIECKUX
YpaBHEHUM

75 Jlorapudmuyeckue ypaBHeHusi. OCHOBHBIC
METO/IbI PEIICHUs JorapuPMUIecKux
YpaBHEHUI

76 Jlorapupmuueckue ypaBHeHus1. OCHOBHBIE
METO/IbI PEIICHUS JTOTapru(HMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUU
Jorapu(pMHUUECKUX YpaBHEHHM

78 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUU
Jorapu(pMHUECKUX YpaBHEHHM

79 Tematuueckas npoBepouHasi padora:
"Jlorapudmuueckast yHKIUS.
Jlorapupmuyeckue ypaBHeHus"

Pasznen | Tpuronomerpuueckue Bbipaskenus (26)

80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCJIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHCJIOBOTO apryMEHTa

82 ApPKCHUHYC, apKKOCHUHYC U apKTaHT'€HC
YICIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YICIIOBOTO apTyMEHTa

84 ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC
YHCJIOBOTO apryMEHTa

85 ApKCUHYC, apKKOCHUHYC M apKTaHT€HC
YICJIOBOTO apryMeHTa
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86 Tpuronomerpudeckasi OKpy>KHOCTb, 1
OTpeieNIeHUEe TPUTOHOMETPHUIECKHIX
(YHKITMI YUCIOBOTO apryMeHTa

87 Tpuronomerpruueckas OKpy>KHOCTBD, 1
OTpeieNIeHUEe TPUTOHOMETPHUIECKHIX
(YHKIIMI YUCIOBOTO apryMeHTa

88 Tpuronomerpruueckasi OKpy>KHOCTb, 1
ornpeerneHue TPUTOHOMETPUYECKUX
(GYHKIUNA YUCIOBOTO apryMeHTa

89 Tpuronomerpruueckasi OKpy>KHOCTb, 1
OTpeieNIeHUEe TPUTOHOMETPUIECKHIX
(YHKITMI YUCIOBOTO apryMeHTa

90 OcHoBHBIE TpUTOHOMETpUIeckre Gpopmynsl | 1

91 OcHoBHBIE TpUroHoMeTpuueckue popmynsl | 1

92 OcHoBHBIE TpUroHOMEeTpUUeckue hopmyisl | 1

93 OcHoBHBIE TpUroHOMeTpuueckue hopmynsl | 1

94 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX 1
BBIPAKCHUU

95 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHUN

96 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHNN

97 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUU

98 Pemenue Tpuronomerpuyeckux ypaBHenuii | 1

99 Pemmennie TpuroHoMeTpruecKux ypaBHeHHH | 1

100 Pemmennie TpuroHoMeTpruecKux ypaBHeHH | 1

101 PelieHne TpUroHoMeTpuyecKux ypaBHeHuit | 1

102 Pemenue Tpuronomerpuyeckux ypaBHenuii | 1

103 Pemenue Tpuronomerpuyeckux ypaBHenuii | 1

104 Pemenue Tpuronomerpuyeckux ypaBHenuii | 1

105 TemaTuyeckasi KOHTpoJibHas padoTa: 1
"TpUrOHOMETPUUECKUE BBIPAKECHUS U
TPUTOHOMETPUYECKNE YPABHEHUS "

Pasgen | IlocaenoBaTesibHOCTH U nporpeccus (8)

106 ITocienoBaTeNLHOCTH, CITOCOOBI 3aIaHUS 1
rocJjieoBareabHOCTEN. MeTox
MaTEeMaTHYECKON MHIYKIIUU

107 MOHOTOHHBIE U OTPAHUYEHHBIE 1
nocneaoBareabHocTu. Mctopus ananusa
0ECKOHEYHO MaJIbIX

108 Apudmernueckast Iporpeccus. 1

I'eomeTpuueckas nporpeccus. beckoneuno
yOBbIBaIOIIAsI TeOMETPpHYECKasi IPOrpecCust
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109

Cymma OecKOHEYHO yObIBaroIIei
re€OMETPUYECKOI MPOrPEeCcCHH

110 JInHEWHBIN U SKCIOHEHIIUAIIBHBIN POCT.
Hucno e. DopMyna CI0KHBIX TPOIIEHTOB

111 JIMHENHBIN U SKCIIOHEHIIUAIBHBIN POCT.
Yucio e. Dopmyna CIOXKHBIX MTPOLIEHTOB

112 Hcnonb3oBanre Mporpeccuu i perieHusl
peabHBIX 3a]]a4 MPUKIIATHOTO XapaKTepa

113 Tematuueckas npoBepouHas pabora:
"ITocnenoBaTenbHOCTH U MPOTPECCUU "

Pasnen | HenpepbiBHbie pynkuuu. Illpoussoanas
(20)

114 HenpepsiBHbIE (DYHKIIMM U UX CBOICTBA

115 Touka pa3pbeiBa. ACUMIITOTHI TPaPUKOB
byHKIMI

116 CaoiicTBa (pyHKIIMN HEMTPEPHIBHBIX HA
OTpe3Ke

117 CpoiicTBa (yHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

118 Metoa MHTEpPBAJIOB ISl PELIECHUS
HEPABEHCTB

119 MeToa UHTEPBAJIOB J1JIsI PEIICHUS
HEPABEHCTB

120 MeToa UHTEPBAJIOB J1JIsI PEIICHUS
HEPABEHCTB

121 [IprMeHeHnEe CBOWCTB HEMPEPBIBHBIX
(GYHKUMN U1l pelieHus 3a1a4y

122 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX
(GYHKUMNA U1 pelieHus 3a1a4y

123 IlepBas u BTopasi npon3BoiHbIE HYHKIIUU

124 Onpenenenue, reOMETPUIECKUI CMBICI
MIPOU3BOJHOU

125 Omnpenenenue, GU3NIECKUN CMBICI
MIPOU3BOIHOU

126 VYpaBHeHuUe KacaTenbHOH K rpaduky
byHKIIMHN

127 VYpaBHeHuUe KacaTenbHON K rpaduKy
byHKIIMHN

128 [Tpon3BoHBIC P7IEMEHTAPHBIX QYHKITUN

129 [Tpon3BoHBIC PTIEMEHTAPHBIX QYHKITUN

130 [IpousBogHasi CyMMBI, TPOU3BEIACHUS,
YACTHOTO M KOMITO3UIINU (DYHKITHH

131 [IponsBoaHas CymMBbl, IPOU3BEICHMUS,

YACTHOT'O YU KOMIO3UIINH (HYHKITUH
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[ToypouHoe miaHMpOBaHKE 110 Y4eOHOMY MIpeAMETY «AireOpa 1 Havasa

132 [IpousBoaHast CyMMBbI, TPOU3BEACHUS, 1
9YaCTHOTO ¥ KOMIO3UITNU QYHKIIAN
133 Tematuueckas mpoBepoyHas paboTa mo 1
teme: "[IpousBognas”
134 [TpodopuenTtanmoHHbIil ypok 1
135 [TpomexxyTouHas aTTectanus 3a Kypc 10 2 cratlpan
KJacca
Hroro:
OO0111e€ KOJIMYECTBO YaCOB 136
KonmuecTBo 1abopaTopHBIX U MPAKTHUECKUX padboT
(?KCKypcHif)
KonuyecTBO NMpoBEpOUYHBIX U KOHTPOJIBHBIX PabOT 1

MaTeMaTHYECKOTO aHau3a. YTIyOJeHHbIH ypoBeHb» s 11 kinaccos (Ha 2026/2027
yaeOHbIit roa) 136 vaca

Ne i/m | Tema ypoka KosmnuyecrBo KonTponrsHbie
4acoB paboThI
1 IToBTOpEHME 1
1 Bx01HOM KOHTpPOJIBb 1 1
Pazgen | I'pagpuxu TpuroHomerpuveckux GyHKIM.
Tpuronomerprnyeckue HepaBeHCTBA
2 Tpuronomerpuueckue PyHKIIUHU, UX 1
CBOMCTBA U Tpaduku
3 Tpuronomerpuyeckue QpyHKITUHU, UX 1
CBOMCTBA U Trpaduku
4 Tpuronomerpuyeckue QpyHKITUHU, UX 1
CBOMCTBA U rpaduKu
5 Tpuronomerpuueckue pyHKIIUU, KX 1
CBOMCTBA U rpaduku
6 Tpuronomerpuueckue pyHKIIUU, KX 1
CBOMCTBA U rpaduku
7 OT60p KOpHEHN TPUTOHOMETPUIECKUX 1
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
8 OT60p KOpHEHN TPUTOHOMETPUIECKUX 1
YPaBHEHUH C TTIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
9 OT60p KOpHEHN TPUTOHOMETPUUECKHUX 1
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YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

10 OTO0p KOpPHEN TPUTOHOMETPUUECKUX 1
YPaBHEHHU C TOMOIIBIO
TPUTOHOMETPUIECKOU OKPYKHOCTH

12 Pemienue TpuroHoMeTpuyeCcKuX HEpaBeHCTB | 1

12 Pemienue TpuroHoMeTpuyecKuX HepaBeHCTB | 1

13 Pemienue TpuroHoMeTpuyecKuX HepaBeHCTB | 1

14 PemeHne TpuroHoMeTpuyecKux HepaBeHCTB | 1

15-16 | TemaTuueckas npoBepouHas padoTa: 2
"I'paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA.
TpuroHomerpuyeckue HepaBeHCTBA"

Pa3znen | UccaenoBanue PyHKUMH ¢ MIOMOLIbIO
MPOU3BOAHOM

17 [ToBTOpeHue, 0600IIeHHE, CHCTEMATH3AITUS 1
3HaHui: "[Ipon3BoaHas U €€ npuMeHeHue"

18 [Ipumenenre mpou3BOAHOM K UccneaoBanuio | 1
GyHKIIMNA HA MOHOTOHHOCTH M 9KCTPEMYMBI

19 [IpuMeHeHre nporu3BOAHOM K HccneaoBanuio | 1
GyHKIIMNA HA MOHOTOHHOCTH M 9KCTPEMYMBI

21 [IpuMeHeHre npou3BOAHOM K UccneaoBanuio | 1
GyHKIIUNA HA MOHOTOHHOCTH M 9KCTPEMYMBI

22 [Ipumenenre mpou3BOAHOM K UccneaoBanuio | 1
(GyHKIIMNA HA MOHOTOHHOCTH M 9KCTPEMYMBbI

23 [Ipumenenre mpou3BOAHOM K UccneaoBanuio | 1
(GyHKIIMNA HA MOHOTOHHOCTH M 9KCTPEMYMBI

24 Haxoxaenue HanOoabIero u HauMenpiero | 1
3HAYCHUS HEMPEPBIBHOW (DYHKITMU Ha OTPE3KE

25 Haxoxaenue HanOoabIIero u HauMeHpiero | 1
3HAYCHUS HETPEPBIBHOM (PYHKITMU HA OTPE3Ke

26 Haxoxnenue HanOoIbIIEr0 U HAaUMEHbIIEro | 1
3HAYCHUS HETPEPBIBHOM (PYHKITMU Ha OTPE3KE

27 Haxoxnenue HanOoJIbIIEro U HaUMeHbIIero | 1
3HAYCHUS HETIPEPBIBHOM (DYHKITUU HA OTPE3KE

28 Haxoxnenue HanOospIIero u HauMeHpirero | 1
3HAYCHUS HEMPEPBIBHOW (PYHKITMU Ha OTPE3KE

29 Haxoxnenue HanOoJpIIero u HauMeHpirero | 1
3HAYCHUS HEMPEPBIBHOW (PYHKITMU Ha OTPE3KE

30 [IpumeHeHne MPON3BOIHOM SIS HAXOXKIeHUS | 1
HAWJTYUIIIETO PEIICHUS B MPUKIIATHBIX
3aauax

31 IIpumeHeHue Mpor3BOIHOM 1711 HaXOXKaeHus | 1

HanmJ1ydmero pCuiCHusA B IPUKIAAHBIX
3agadax
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32 [IpumeHeHne nporu3BOAHOM i onpeaenenus | 1
CKOPOCTH U YCKOpPEHHS MpoIiecca, 3aJaHHOTO
dbopmyoii unu rpaduKom

33 [TpumeneHnre mpou3BOAHOM 11 onpeaenenus | 1
CKOPOCTH U yCKOpPEHUS MpoIiecca, 3aJaHHOTO
dbopmyoii uimu rpaduKom

34 Komnoszunms dbyskimit 1

35 Komnoszunms dbyskimit 1

36 Komnozunms dhyskimit 1

37 ['eomeTpuueckue o0pa3bl ypaBHEHUHN Ha 1
KOOPJIMHATHOM INIOCKOCTHU

38 ['eomeTpuueckue o0pa3sl ypaBHEHUH Ha 1
KOOPJIMHATHOM INIOCKOCTHU

39-40 | Temaruueckas mpoBepouHas pabdora: 2
"UccnenoBanue GyHKIUNA C TOMOIIBIO
POU3BOJHOMN"

pasnen | IlepBooOpa3Hasi M HHTErpaJ

41 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO 1
epBOOOPa3HbIX

42 [lepBooOpa3HbIE 3JIEMEHTAPHBIX (DYHKIIHIA. 1
[IpaBuia HaXOX/IEHUS TEPBOOOPA3HBIX

43 [TepBooOpa3HbIie JIEMEHTAPHBIX (DYHKIIHIA. 1
[IpaBuna HaXOXACHHS IEPBOOOPAZHBIX

44 Nurerpan. 'eoMeTpuuecKuii CMbICTT 1
WHTErpasa

45 Boruucnenue onpenenéHHoro uaterpagsano | 1
dbopmyne Hotorona-JleliOnuiia

46 Boluucnenue onpenenéHHoro uaterpagsano | 1
dbopmyne Hototona-JleliOnuiia

47 [IprmeHeHue HHTETpAJIa 11 HAXOXKACHUS 1
TUIOMAACH MIOCKUX QUTyp

48 [IpumeHeHue UHTETpaJIa IS HAXOXKACHUS 1
00BEMOB T€OMETPUYECKUX Tl

49 [Tpumeps pemennii nuddepeHmaTbHbIX 1
YpPaBHECHUM

50 [Ipumepsl pemennii tudpepeHanbHbIX 1
YpPaBHECHUM

51 Marematnyeckoe MoieIMpoBaHue pealbHbix | 1
MIPOIIECCOB € MOMOIIBI0 TU(hEepPeHITHATBHBIX
YpPaBHEHUI

52 TemaTudeckas mpoBepoyHasi paboTa: 1
"IlepBooOpaznast u uarerpan"

Pasznen | UppanuoHanbHble, IOKA3aTeJIbHbIC U

JorapumMuyecKkne HepaBeHCTBA
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53

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX
HEPABCHCTB

54 OCHOBHBIE METO/IbI PELIEHUS [TOKA3aTEIbHBIX
HEPABEHCTB

55 OCHOBHBIE METO/IbI PELIEHUS TOKA3ATEIbHBIX
HEPaBEHCTB

56 OCHOBHBIE METOIBI PEIICHUS TTOKAa3aTEIbHBIX
HEPaBEHCTB

57 OCHOBHBIE METO/BI PEIICHUS
Jorapu(MUIECKIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

61 OCHOBHBIE METO/IbI PEIICHUS
UPpallMOHATBHBIX HEPABEHCTB

62 OCHOBHBIE METOBI PELICHUS
MPPAIMOHATFHBIX HEPABEHCTB

63 OCHOBHBIE METOBI PEIICHUS
MPPAIMOHATFHBIX HEPABEHCTB

64 OCHOBHbBIE METO/IbI PEIICHUS
UPpalMOHATBHBIX HEPABEHCTB

65 ['paduueckue MeTo b pereHus
UPPAlMOHATBHBIX YPABHCHHM

66 ['padpuaeckue METOIBI pereHus
MPPAIMOHATILHBIX YPaBHEHUI

67 ['padmyeckue MeTOABI peIICHUS
ITOKA3aTEJIbHBIX YPABHEHUN

68 ['paduueckue MeTo b pereHus
Jorapu(MHUUECKUX YpaBHEHUHN

69 ['paduueckue MeTo b perieHus
Jorapu(pMUUECKUX HEPABEHCTB

70 I'paduyeckue MeToabl perieHus
jorapu(pMUYECKHX HEPABEHCTB

71 I'paduyeckue MeToabl perieHus
MOKa3aTEeNbHBIX U JIOTapu(MUIECKUX
YpPaBHECHUN

72 ['paduaeckue MeTo b peteHus
MOKa3aTeJIbHBIX U JIOTAPU(DMHUIECCKUX
YpaBHEHUH

73 I'paduyeckue MeToabl perieHus

IMOKAa3aTCJIIbHBIX U JIOFapI/I(pMI/I‘ICCKI/IX
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HEPABCHCTB

74 ['padmyeckue MeTOABI peLICHUS
MMOKa3aTeIbHBIX U JIOTApU(HMHUICCKUX
HEPaBEHCTB

75 Tematuueckas npoBepouHasi padbora:
"UppanrioHanbHbIe, IOKa3aTENbHbIE U
JorapupmMuUecKue HepaBeHCTBA"

paznen | KomruiekcHble uncna.

76 Kommiekchpie uncna. Anrebpanueckas u
TPUTOHOMETpUYECKasi POPMBI 3aIUCU
KOMITJIEKCHOT'O YHUCJIa

77 Kommiekcubie uncna. AnreOpanueckas u
TpUTOHOMETpHYECKask (hOPMBI 3aAIMKICH
KOMITJIEKCHOT'O YHCJIa

78 ApudmMetrnueckue oneparmm ¢
KOMILJIEKCHBIMU YUCJIAMHU

79 ApudmMernueckue oneparmm ¢
KOMILJIEKCHBIMU YUCJIAMHU

81 N300pakeHre KOMIUIEKCHBIX YUCEIT Ha
KOOPJIMHATHOM TNIOCKOCTH

82 N300paskeHre KOMIUIEKCHBIX YMCENT Ha
KOOPJIMHATHOM TJIOCKOCTHU

83 dopmya Myaspa. Kopau n-oii crenenn us3
KOMILJIEKCHOT'O YHUCJIa

84 ®opmyna Myapa. KopHu n-oii cTenenu u3
KOMILJIEKCHOT'O YHUCJIa

85 [IprMeHeHne KOMITJIEKCHBIX YUCEeIT JJIs
pereHus GU3NIECKUX U TEOMETPUUECKHUX
3aaq

86 Tematuueckas npoBepouHasi padora:
"Komnnekcnsle yncina'

pasaea | HatypajbHble U 1eJible Yncjia

87 HatypanbsHbie u nienble uncna

88 [IprMeHeHne TPU3HAKOB JISTUMOCTH 1IEIIBIX
quCen

89 [IpumeHeHne MPU3HAKOB JIETMMOCTHU 1IEJIbIX
qricel

90 [IpumeHeHne MPU3HAKOB JETUMOCTH LEJTBIX
yucen: HOJ u HOK

91 [IpumeHeHre MPU3HAKOB IETUMOCTH TIEJIBIX
yucen: HOJ u HOK

92 IIprmMeHeHue MPU3HAKOB JICTMMOCTH LIEJIBIX

JUCCJI. OCTATKHU 11O MOOYJIHO
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93

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LICJIbIX
JUCCJI. OCTATKH 11O MOOYJIHO

94

HpI/IMeHCHI/Ie IMPHU3HAKOB ACIIMMOCTH LCJIbIX
YUCCII: aJITOPpUTM EBKJII/II[a JJI pCIICHUA
3aJa4 B OCJIbIX YHUCIax

95

Tematuueckas npoBepouHasi pabdora:
"Teopus nenpix yucen"

Pa3znea

CucremMbl palluOHAIbHBIX,
HPPALMOHAJIBHBIX MOKA3aTEeJIbHbIX U
JOorapu(pMuyecKux ypaBHeHUH

96

Cucrema 1 COBOKYITHOCTh YPABHEHHI.
PaBHOCUIIbHBIE CHCTEMBI I CHCTEMBI-
CIICACTBHUS

97

CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI-
CJIEJICTBHSI

98

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM H
COBOKYITHOCTEW pallMOHAJIBHBIX YPaBHEHUN

99

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM H
COBOKYITHOCTEW UPPaLMOHATIBHBIX
YpaBHEHUI

100

OCHOBHBIE METO/IBI PELICHUS CUCTEM H
COBOKYITHOCTEW IMOKA3aTENIbHBIX YPABHEHHUM

101

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM H
COBOKYITHOCTEU NOKA3aTEJIbHBIX YPABHEHUH

102

OcCHOBHBIE METO/TbI PEIIICHUSI CUCTEM U
COBOKYIHOCTEH JTOrapuhMUIECKIX
YpaBHEHUM

103

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYMHOCTEN JTOrapupMUYECKUX
YpaBHEHUI

104

[IprMeHeHne CUCTEM K PELIEHUIO
MAaTeMaTUYECKUX 3a1a4 U 3a]a4 U3
pa3aMyYHbIX 00JacTel HayKu U pealbHON
KU3HU, UHTEPIPETALUS IT0JyYECHHBIX
pPEe3yJIbTaTOB

105

IIprMeHenne cucTeM K peLIeHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pa3IMYHBIX 00JacTel HAYKH U peajbHOU
YKA3HU, UHTEPIIPETALMS [T0JTYYECHHBIX
pEe3yIbTaTOB

106

[IprMeHeHE HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTel HAyKu U pealbHON
YKU3HU, UHTEPIPETALMS MOJYYEHHBIX
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pEe3yJabTaTOB

107 Tematuueckas npoBepouHasi padbora: 1
"CucTemMbl pallMOHAIIBHBIX, HUPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JOTapu(OMUYECKUX
ypaBHeHUI"

Paznen | 3agauu ¢ napameTpamu

108 ParmonanpHbIe ypaBHEHUS € IMapaMeTpamMu 1

109 ParnmonanpHbie HEpaBEeHCTBA ¢ mapamerpamMu | 1

110 ParmonanpHbIe CUCTEMBI C TTapaMeTpaMu 1

111 HppanroHnanbHble ypaBHEHUS, HepaBeHcTBa ¢ | 1
napaMeTpamu

112 HppanroHanbHble cucTeMbl ¢ napametpamu | 1

113 ITokazarenbHbIe YpaBHEHHS, HEPABEHCTBA C 1
napameTpaMu

114 IToka3arenbHbIE CUCTEMBI C TAPAMETPAMU 1

115 Jlorapudmuyeckue ypaBHeHus1, HepaBeHcTBa | 1
C mapameTpaMu

116 Jlorapupmuueckue cuctemsl ¢ napamerpamu | 1

117 TpUroHOMeTprYeCcKue ypaBHEHHUS C 1
napaMeTpamu

118 TpuronoMeTpruecKkue HEpaBeHCTBA C 1
napameTpaMu

119 [TocTpoenue u nccienoBaHue 1
MaTEMaTUYECKUX MOJIeNIeH peaslbHbIX
CHUTYalllM C MOMOIIBIO YPABHEHUI C
napaMeTpamu

120 [TocTpoenue u uccienoBaHue 1
MaTEeMaTHYECKUX MOJIEIeH pealbHbIX
CUTYyallMH C MOMOILBIO CUCTEM YPaBHEHUH C
napaMeTpamu

121 [TocTtpoenue u uccienoBaHue 1
MaTeMaTUYECKUX MOJCIICH peaTbHBIX
CUTYyalll{ C IOMOIIBIO CUCTEM YPaBHEHUM C
napamMeTpamu

122 TemaTtuueckas mpoBepodHas padota: "3amgaun | 1
C nmapameTrpamu"

Pa3zpnea | IloBTropenue

123 [ToBTOpeHue, 0600I1IeHNE, CUCTEMATHU3AIUS 1
3HaHui: "YpaBHeHUA"

124 IToBTOpeHue, 0600IIeHHE, CHCTEMATH3AITUS 1

3HaHuil: "YpaBHeHus"
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125 [ToBTOpenwue, 0600menune, cucremarn3aus | 1
3HaHuil: "HepaBeHcrBa"

126 [ToBTOpenme, 0600meHNe, cucremarm3arus | 1
3Hanuil: "HepaBeHcTBa"

127 [ToBTOpEeHME, 0600IICHNE, CHCTEMATH3AITUS 1
3HaHuil: "[IpousBoHas u €€ npuMeHeHue"

128 IToBTOpeHue, 0600IIeHNE, CHCTEMATH3AITUS 1
3HaHuil: "[IpousBoaHas u €€ npuMeHeHue"

129 IToBTOpeHue, 0600IIeHNE, CHCTEMATU3aAIIUS 3
3HaHuil: "MHTerpan u ero npumeHexHue"

130 [ToBTOpeHme, 0000MICHNE, cUcTeMaTH3aIus | 3
3HaHui: "OyHKIMN"

131 [Ipodopuentannonnsiii ypok. Iloropenune, |1
0000111eHHe, CUCTEMATH3alHs 3HAHHUIA:
"®yHkuun"

132 [IpomexyTouHas arrectanus 3a Kypc 11 2
KJlacca

Hroro:

OO111ee KOJIMYECTBO YacOB 136
KonuyecTBo 1a60paTOPHBIX U MPAKTUYECKUX paOOT
(9KCKypCHit)

KonuyecTBO MpOBEPOYHBIX U KOHTPOJIBHBIX PadbOT 1

NEPEYEHB (KOJUDPUKATOP) TIPOBEPSIEMBIX TPEFOBAHUM K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSA 1
JIEMEHTOB COAEP KAHUS 11O MATEMATHUKE

IIpoBepsiembie TpeOOBaHMS K pe3yJIbTATAM O0CBOEHHUSI 00pa30oBaTeIbHOM NporpaMmmbl o Mmarematuxe (10
KJI1acc)

Kon [TpoBepsiemMble IpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTebHON
MIPOBEPSEMOT0 MIPOrpaMMBbI CPEAHEro o01Iero 00pa3oBaHus
pe3yabpTaTa
1 Uucna v BBIYNCIIEHUS

OnepupoBaTh  MOHATHSAMH:  palMOHATbHOE W  JEHCTBUTEIHHOE  YHCIIO,

1.1
OOBIKHOBEHHAS U IECATUYHAS IPOOB, MPOIICHTHI
19 BrimoaHAaTE apudMeTHIecKrue onepariy ¢ ParioHaTFHBIMA U JEHCTBUTEIHHBIMA
' qucjaMu
13 BrimonHATE TIpUOIMKEHHBIE BBIYHCICHUS, HWCIONB3YS IpaBUjia OKpPYTJICHUS,

ACJIaTh IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIICHHI

OnepupoBath MOHATHAMU: CTENEHb C IIENBIM TIOKa3aTelleM, CTaHAapTHas Gopma
14 3alMCH ACHCTBUTEILHOTO YHUCIIA, KOPEHb HATYpPAlbHON CTENEHH; MCIIOJIB30BaTh
NOAXONAIIyl0 (GOpMy 3alHMCH  JACHCTBUTENBHBIX  YHCET JUIS  PEIIeHHUs
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IMMPAKTHYCCKHUX 3aaa4 U IMPEACTABICHUA JaHHBIX

OHGpHpOBaTI) MOHATUAMU: CHUHYC, KOCMHYC W TaHIC€HC IPOH3BOJILHOI'O YIJiad,

15 HCITOJIB30BaTh 3aMuch TIPOU3BOJIFHOTO yria gepes obpaTHbIC
TPUTOHOMETpUYECKUE HYHKIUN
2 VYpaBHeHHSs U HEPABEHCTBA
OnepupoBaTh TOHATHUSAMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LENOE,
2.1 paloHaIbHOE, UPPAIMOHAIBEHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHUE
29 BemmonHATe  1peoOpa3oBaHMs TPUTOHOMETPUYECKHX BBIPAKCHUH W pelIaTh
' TPUTOHOMETPUUECKUE YPAaBHEHUS
BemmonaATe  mpeoOpa3zoBaHMs IEBIX, PAlMOHAIBHBIX W HPPAlHOHAIBHBIX
2.3 BBIDOKEHWH W  pelmaTb OCHOBHBIE THUMBI [ENBbIX, PpalHOHAJIbHBIX U
UpPpalOHANBHBIX YPaBHEHHH 1 HEPABEHCTB
24 [TpuMeHATh ypaBHEHHS U HEPAaBEHCTBA LIS PEIICHUS MAaTEMaTH4YeCKUX 3a1ad U
' 3a71a4y U3 Pa3InUHbIX 00JacTell HAyKU M PeabHOM KU3HU
MozenupoBath peanbHbIe CUTYalllu Ha SI3bIKE aareOpbl, COCTABIATH BHIPAKECHUS,
2.5 yYpaBHEHHUS, HEpPaBEHCTBA IO YCJIOBUIO 3aJaud, HCCIEAOBaTh IOCTPOCHHEIC
MOJIEJH C UCTIONH30BAaHHUEM alIapaTa anreopbl
3 OyHKMK U rpaduku
OnepupoBaTh TOHATUAMHU: (YHKIHS, CIIOCOOBI 3agaHusi (YHKIUH, OOJIACTb
3.1 OTIpeJieNIeHUsI 1 MHOXKECTBO 3HaueHW (yHKuuW, rpaduk (yHKIWH, B3aUMHO
oOpatHble pyHKINH
39 OnepupoBaTh MOHATHSIMHU: YETHOCTh M HEYETHOCTh (YHKIWH, HYTU (YHKIUH,
' HPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduky GyHKIWHN U peIeHUs] ypaBHEHHN
34 Crpouth W uuTarh Tpaduky JNWHEHHOW (YHKIMHW, KBaIpaTUYHOU (QYHKIUH,
' CTETIEHHON (PYHKIMH C LIEJIBIM NIOKa3aTesieM
Ucnonw3oBath rpaduku  (QyHKIMHA I8 MCCIEAOBaHUSA  IPOIECCOB U
35 3aBUCHMOCTEH MPH PElICHUH 3aj]ad U3 JPYTruX Y4eOHBIX MPEIMETOB U PEabHOM
YKM3HH, BBIPaXaTh (HOPMyJIaMU 3aBUCHMOCTH MEXK/Ty BEIIMINHAMH
4 Hauana maremaTryeckoro aHaimsa
41 OnepupoBaTh  MOHITUSMH:  TOCJIEJOBAaTENBFHOCTh,  apupMeTHdecKass H
' reoMeTpHruecKas poTrpeccHu
492 OnepupoBaTh  TOHATHAMHU:  OeCKOHEYHO  yObIBaroIlas  reoMeTpHyecKas
' nporpeccusi, cyMma 0ECKOHEUHO YOBIBAIOIIEH reOMeTPHUECKON IPOrpeccun
4.3 3amaBaTh MOC/IEI0BATEILHOCTH PA3IHUYHBIMH CIIOCOOAMHU
44 Hcnonp3oBaTh CBOMCTBA MOCIENOBATENILHOCTEH M IMPOrpecCHil Uil pELICHUS
' peanbHBIX 3a/1a4 MPUKIIATHOTO XapakTepa
5 MHoXxecTBa 1 JIOTHKA
51 OnepupoBaTh MOHITUSMI: MHOXECTBO, ONIEPAIlH HaJl MHOKECTBAMHU
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Hcnonp3oBaTh TCOpeTI/IKO-MHO)KCCTBCHHHﬁ arrmapar [jsi OIHCaHUusA peajibHbIX

5.2 o
MPOLIECCOB U SIBICHUM, TP PELICHUH 3a]1a4 U3 IPYTHUX y4eOHBIX MIPEIMETOB
5.3 OneprupoBaTh NOHATUSAMU: OIPEIEIICHNE, TEOPEMA, CIIeICTBUE, I0OKA3aTeIbCTBO
6 Teopust BepOATHOCTEH U CTATUCTHKA
6.1 YuTaTh U CTPOUTDH TaONHUIBI M JUATPAMMBL
6.2 OrmepupoBaTh MOHATHAMH: CpenHee apupMeTHIeCKOe, MEIMaHa, HauOOJIbIIee,
' HaMMEHbIIIee 3HAYCHUE, Pa3MaX MAaCCHBA YHUCIIOBBIX JAHHBIX
OneprupoBaTh TOHSATHAMH: CIYYalHBIA OKCIEpUMEHT (OMBIT) W CIydaiiHOe
COOBITHE, DIIEMEHTapHOE COOBITHE (dJEMEHTAPHBIA MCXOM) CIyYailHOTO OIBITA;
6.3 HaXOJIUTh BEPOSITHOCTA B OMNBITAX C PAaBHOBO3MOXHBIMH  CIIyYailHBIMU
COOBITHAMH, HAaXOOUTh W CPaBHUBATh BEPOSATHOCTH COOBITHI B HM3yUCHHBIX
CITy4aifHBIX SKCIIEPUMEHTAX
Haxomute u dopMynupoBaTh COOBITHS: TEepeceueHre M OObEeIWHEHHE NaHHBIX
6.4 COOBITHH, COOBITHE, NPOTUBOIIOIOKHOE JaHHOMY COOBITHIO; TIOJB30BaThCS
' auarpamMmmamu Oiiniepa U (QOPMYNO CIIOKEHHST BEPOATHOCTEH TNPH pPEHICHUH
3amaqy
OnepupoBaTh MOHATHSIMU: YCIIOBHAS BEPOSTHOCTh, HE3aBHCUMBIE COOBITHSL
6.5 HaXOAWTH BEPOSTHOCTH C IOMOIIBIO MPaBWJIa YMHOXKEHHUS, C ITOMOIIBIO JIepeBa
CIIy4allHOrO OIbITa
6.6 [TpumeHATs KOMOWHATOPHOE MPABUIIO YMHOXKEHUS TIPY PEUICHUH 33129
OnepupoBaTh MOHATHUSAMH: HCIBITAHHE, HE3aBUCHMBIC WCIIBITAHUS, CEpHs
6.7 WCTIIBITAHUHM, yCIIeX W HEeyJaya, HaXOAWTh BEPOATHOCTH COOBITUH B CEepUU
' HE3aBUCHUMBIX HCIBITAHUH JI0 TIEPBOTO yCIexa, HaXOJUTh BEPOSATHOCTH COOBITHIA
B CepUM UCTbITaHUN bepHyun
6.8 OnepupoBaTh MOHITUSAMU: CIIydaifHas BEMYWHA, PACIpE/ICIIeHUEe BEPOSITHOCTEH,
' JrarpaMMa pacipeecHus
7 I'eomerpus
7.1 OnepupoBath MOHATUSAMU: TOUKA, IPAMAas, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJCTBHS W3 HUX MPH pEIICHUH
' TEOMETPHUYECKUX 3314
73 OnepupoBaTh MOHITUSMU: MAPAIIETFHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX H
' IUIOCKOCTEN
74 Knaccuduiiporath B3aUMHOE pACIIOJNOKEHHE IMPSIMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBatrh MOHATUSMH: JBYTPAHHBIA YTOJI, TPaHU JBYTPAHHOTO yria, pedopo
7.5 JBYIPAHHOTO yTja, JIMHEWHBIH Yros JBYI'PaHHOTO YIijia, TpagycHas Mepa
JBYTPAaHHOTO yTia
76 OnepupoBaTh TMOHATHAMH: MHOTOTPAHHMK, BBIMYKIBIH M HEBBITYKIIBINA
' MHOTOTPaHHUK, 3JIeMEHTHI MHOTOTPaHHUKA, IPABUIIBHBIH MHOTOTPaHHUK
77 Pacno3HaBaTh OCHOBHBIE BHIBl MHOTOTPaHHUKOB (MHpaMuia, NpU3Ma,

MIPSIMOYTOJILHEIH Tapajuiesienure, Ky0)
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7.8

KrnaccugurmpoBaTh MHOTOTpaHHUKY, BHIOMpas OCHOBaHHS JUIA KiaccHUKarum
(BBIITyKJIBIE YW HEBBIMYKIILIE MHOTOTPAaHHUKH, MPAaBUIbHBIE MHOTOTPaHHHKH,
MPSIMBIC ¥ HAKJIOHHBIC TTPU3MBbI, TAPALICIICITUIIC b))

7.9

OHGpHpOBaTI) MOHATUAMU: CEKYyIIas MIOCKOCTh, CCUCHNEC MHOTOTPAaHHUKOB

7.10

OOBACHATD IIPUHIIUIIBI ITIOCTPOCHUA CEUYCHUM MHOT'OI'PaHHUKOB, UCIIOJIB3YSA METO
CJICO0B

7.11

Crpouth ceueHHss MHOTOIPAaHHUKOB METOJOM CIIEOB, BBIIOJHATH (BBIHOCHBIC)
TUIOCKHE YePTEXU U3 PHUCYHKOB MPOCTHIX O0OBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y

7.12

Pemats 3aJa4i Ha HaAXO0XJCHUC TCOMCTPHUYCCKHUX BCJIWYHUH I10 o6pa3uaM NI
ajroputMaM, IMIIpPpUMCHAA MU3BCCTHLBIC AHAJIMTUYCCKUC MCETOABLI IIPpU PCUHICHUU
CTaHAAPTHBIX MAaTEMATHUYCCKUX 3aJla4d Ha BBIYHUCIICHUC paCCTOfIHI/Iﬁ MCEXAY ABYMS
TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MEXKAY
CKpCHINBAIOIIUMHUCA NPAMBIMHA

7.13

Pemate 3amaum Ha HaxoXKAEHHE TEOMETPUYECKUMX BEJIMYMH IO oOpasnaM WM
aNropuT™MaM, IPHUMEHSsI H3BECTHbIE AaHAJUTHUYECKHE METOAbl IpU pPELIeHUH
CTaHIAPTHBIX MAaTEeMAaTHYECKUMX 3aJad HA BBIUUCIEHHE YIJIOB  MEXIY
CKPCLIMBAIOLUIMMUCS MPSIMBIMH, MEXIYy HPSIMOM U IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMM, ABYTPAaHHBIX YTJIOB

7.14

Bbauciate 00beMBbl W IDIOIIAAM TIOBEPXHOCTEH MHOTOIPAaHHUKOB (NpU3Ma,
nupaMyga) ¢ T[PUMCHEHHEM (OPMYJ, BBIYUCIATH COOTHOIICHHS MEXKIY
TUIOIIAIIMU TIOBEPXHOCTEH, 00beMaMu MOJ00HBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATHUAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTb
CUMMETpUH, LEHTP, OCh U INIOCKOCTh CHMMETPHHU (PUTYPBI

7.16

W3Bnekars, mpeoOpa3oBbIBaTh W HUHTEPHPETHPOBaTh  HH(pOpMammo O
MPOCTPAHCTBEHHBIX TEOMETPUUIECKHUX (UTYpax, MPECTaBICHHYIO HA YepTexax U
PUCYHKAX

7.17

[MpumensaTs reomerpuyeckue (akThl Ul PEUICHUS CTEPEOMETPHUESCKHX 3ajad,
NPEANONAraloIiuX HECKOIBKO IIaroB pEIIeHUs, €CIU YCIOBHS TPHMEHEHHS
3aJlaHbl B IBHOU opme

7.18

[lpumenaTs  mpocTeiiiie  MporpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPY PEILIEHUH CTEPEOMETPHUECKUX 3a/1ad

7.19

HpI/IBOI[I/ITL IMPUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTCI7[ B IPUPOAC U KU3HU,
pacCrio3HaBaTh IMMPOABIICHUC 3aKOHOB I'€COMETPHU B UCKYCCTBE

7.20

IIpuMeHATh TMONY4YEHHBIE 3HAHUS HA MPAKTUKE: AHAIMU3UPOBATH pEallbHbBIC
CUTyallud W TPUMEHSTh HU3YYEHHBIE MOHATHUS B MPOLECCE MOHCKAa pEelIeHUs
MaTeMaTH4YeCKd C(HOPMYJIUPOBAHHOW MPOOJIEMBbI, MOJCIUPOBATh pEaIbHbIC
CATyallUM Ha A3bIKE TE€OMETPUM, MCCIEA0OBaTh IOCTPOCHHBIE MOJEIN C
WCIOJb30BaHMUEM T'E€OMETPHUUYECKUX TOHATHI W TEOpEeM, armapara ainreOphl,
pemarh MNpPaKTUYECKHE 33a7adyM, CBA3AHHBIE C HAXOXJICHUEM T'€OMETPUUYECKUX
BEJINYMH

IIpoBepsiemble d1eMeHTHI coaepskanus (10 knacc)

Kon

[IpoBepsemblil 35IEMEHT CoJiepKaHUS
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Yucna ¥ BEIYUCICHUS

Panmonansubie uncina. OOBIKHOBEHHBIC M JICCATUYHBIC APOOH, ITPOIEHTHI, OCCKOHESYHBIC
nepuoAndYecKue poom. ApudMeTHUecKkrne Olepanruy C pPaluOHATHHBIMH YHCIIAMH,

1.1 . .
npeoOpa3oBaHHs YHCIOBBIX BbIpakeHHWH. [IpuMmeHeHne npobeld M MPOLEHTOB IS
peleHns NPUKITaJHbIX 33434 U3 Pa3IUUHbIX OTpaciell 3HaHUH 1 peabHOMN KU3HH
[eiicTButenbHble yrcna. PanyoHanbHble W HppallMOHAJIbHBIC Yucha. ApudmMeTHuecKue
1.2 omepauuu ¢ JeHCTBUTENbHBIMH 4YHciaaMu. lIpuOnwKeHHble BBIYUCICHHSA, NpaBHIIa
OKPYTJIEHUS], IPUKUAKA U OLICHKA Pe3yJIbTaTa BhIYUCICHUH
Crenenb ¢ nensiM nokasateneMm. CtangapTHas GopMa 3amucy JeHCTBUTEIBHOTO YHCIA.
1.3 Hcnonp3oBanue noaxonsiied (GpopMel 3amMCH ACHCTBUTENIBHBIX YHCEN IS PEILEHHS
NPaKTUYECKUX 337a4 U IPEACTaBICHHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypanbHOH creneHu. JlecTBus c apupMETHIECCKUMHU
' KOPHSIMH HaTypaJbHOW CTEHNEHU
15 CuHycC, KOCHHYC U TaHT€HC YMCIIOBOT'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHUCIIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIE MPEOOPa30BaHUS
29 [TpeoOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopmyIibl
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHcTBO, pelieHHe HepaBeHCTBAa. MeTon
' MHTEPBAJIOB
2.4 Penrenue niensix u ApoOHO-paIMOHATIBHBIX YPAaBHEHHI 1 HEPABEHCTB
2.5 Pemenue nppannoHaabHBIX YpaBHEHHH 1 HEPABEHCTB
2.6 Perienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [TpumeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3ajad U 3a/a4 13
' Pa3IMYHBIX 00JIACTEN HAYKU U PeaTbHOM KU3HU
3 OyHKIMH U rpaduKn
31 Oynknust, cnocoObl 3amanus QyHkiuu. ['paduk ¢dyHknmu. Bzammbo oOpaTHBIE
' dhyHKIIIN
32 Obnacte omnpeneneHdus] W MHOXECTBO 3HaueHMH QyHkuuu. Hymum  dyHxomm.
' [MpomexyTkr 3HAKOMTOCTOSHCTBA. YeTHbIE 1 HeueTHbIe (DYHKIIUU
33 CrenenHas QyHKUUSI ¢ HATypalbHBIM M LIEJIBIM IOKa3areneM. Ee cBoiicTBa m rpaduk.
' CaoiicTBa 1 rpadK KOpHS N-0il CTENeHN
34 Tpuronomerpuueckass OKPYXKXHOCTb, ONPEACICHUE TPUTOHOMETPHUYECKUX (YHKUIUH
' YHCIIOBOT'O apryMEHTa
4 Hauana matemaTnyeckoro ananmza
41 [locnenoBarenbHOCTH, crMOCOOBI  3aJaHHs  IOcienoBaTenbHOCTe. MOHOTOHHBIE

IOoCJICA0BAaTCIIbHOCTHU
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4.2

Apudmernueckass W TreoMeTpudecKkas Iporpeccud. beckoHewHO — yObIBaromias
reoMmerpuueckas mporpeccus. CyMMa OECKOHEYHO YOBIBAIOIICH T'€OMETPUYCCKOMN
nporpeccun. opmyria CIOXKHBIX MPOIEHTOB. Vcronbp30BaHUE NPOrPECCUU ISl PEIICHUS
pEaNbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa

MHoOXecTBa U JIOTUKa

5.1

MHoXxecTBO, onepalnuu Haa MHOKecTBaMmHu. Juarpammel Ditnepa - Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO alllapara JJisl ONMCAHUS PEalIbHbIX MPOLIECCOB U SIBJICHU,
MIPH PEIIeHUH 3a/1a4 U3 IPYTHX YIEOHBIX MPEAMETOB

5.2

OHpeI[eJ'ICHI/IC, T€OopeEMa, CICACTBUEC, NOKA3aTCIILCTBO

TeOpI/Iﬂ BCpOHTHOCTeﬁ " CTaTHCTHKA

6.1

IIpencraBieHne MaHHBIX C TIOMOINBIO TaOuwm u auarpamm. Cpemnee apudMeTHIECKOe,
MEauaHa, HaI/I6OHI)IHCC U HAUMCHBIICC 3HAYCHUA, pasMax, JUCHCPCUA U CTAaHAAPTHOC
OTKJIOHECHUE YHCIIOBBIX Ha60p0B

6.2

CrnyuaitHble SKCIIEPUMEHTBHI (OMBITHI) U CIIydalHbIe COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxompl). BeposTHOCTH ciydailHOrO coOBbITHA. BIU30CTh YacTOTBI M BEPOSTHOCTH
coOprtnid. CirydaliHBIE OIBITHI C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHUSMHU.
BeposiTHOCTH COOBITHIA B OITBITaX C PABHOBO3MOXKHBIMH AJIEMEHTaPHBIMH COOBITHAMUA

6.3

Omnepauun Haj cCOOBITUSAMU: IE€pecedeHre, 00beANHEHNE, TPOTUBOIOI0KHBIE COOBITHS.
Huarpammsl Diinepa. @opMyiia ClI0KEHUS BEPOSITHOCTEN

6.4

VcnoBHast ~ BEpOATHOCTh.  YMHOXXEHHE  BeposiTHocTed.  [epeBo  ciaywyaliHOro
skcriepuMenTa. Popmyna moHo# BeposTHOCTH. HezaBucumbie COOBITHS

6.5

KomOunaropHoe npasuiio ymHoxxeHus. [lepectanoBku u ¢akropuan. Yuciao coueTaHui.
Tpeyronpuuk [Mackans. @opmyna 6unoma Herotona

6.6

bunapHbii ciiydaiiHBId  ONBIT (MCTBITAHWE), yCleX ©W Heyjgada. HesaBucumble
ucnbiTanus. Cepus HE3aBUCUMBIX MCIIBITaHUH 70 nepBoro ycnexa. Cepusi He3aBUCHMBIX
WCTIbITaHUN bepHyum

6.7

Cnydaiinas BenmuuuHa. Pacmpenenenme BeposiTHOcTed. Jluarpamma pacmpeencHus.
[Tpumepsl pactipeiesicHuid, B TOM YUCIIC TEOMETPUISCKOE U OMHOMHUATIBHOE

I'eomerpus

7.1

OcCHOBHBIE MOHATHS CTEPEOMETpPHH. Touka, NpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMAaTHYECKOM MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumMHoe pacrosoxeHue NpsMbIX B IPOCTPAHCTBE: NE€PECeKaroIuecs, HapajljieIbHble U
CKpemuBatomiecs: npsiMble. [lapannenbHOCTh IPSAMBIX M ITUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJbHbIE  MpsMBIE B IPOCTPAHCTBE, NAapalIENbHOCTh TPEX  MPAMBIX,
MapauIeIbHOCTh MPSMOM MU IUIOCKOCTH. YTJIBI C COHAIIPABIEHHBIMUA CTOPOHAMH, YTOJ
MEXIy TMpsSMBIMH B TpOCTpaHcTBe. llapamieapHOCTh IUIOCKOCTEW: TapauiesbHbIe
IUIOCKOCTH, CBOMCTBa NapajIeNbHbIX IuIocKocTel. Ilpocreiimme mpocTpaHCTBEHHBIE
(urypsl Ha IIOCKOCTH: TETPa’p, KyO, napayienenume, IOCTPOSHUE CEYeHNH

7.3

[lepnenukyngapHOCT, TPSAMOM M IIJIOCKOCTH: TEPHEHIUKYJIApPHBIE TMpSMbIE B
MIPOCTPAHCTBE, NpAMbIE NapajIeNbHbIE U MEPNEHANKYISPHbIE K IJIOCKOCTH, MPU3HAK
MEPIEHANKYIJIIPHOCTH IPSIMOA M IIOCKOCTH, TEOpPEMa O MPSMOM IMEepHEHAUKYJISIPHOMN
IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: Yroji MEXIY NPsIMOM M IJIOCKOCTHIO, IBYTPaHHBIN
yToJI, TMHEWHBIN yron AByrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: pacCTOSHHUE
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OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOCKIHs (HUTYpBI Ha
IJI0CKOCTh. [lepneHIuKyISIPHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTU NBYX
mIockocTen. TeopeMa o Tpex MepreHIuKyIspax

[lonsiTue MHOrOTrpaHHUKA, OCHOBHBIE O3JEMEHTHI MHOTOTPAaHHUKA, BBIMYKJIBIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHororpaHHuka. Ilpusma: n-yrombHas
MpU3Ma, TPAaHW ¥ OCHOBAHMSI TIPU3MBI, TIpsIMasi 1 HaKJIOHHAs TIPU3MBI, OOKOBAs W ITOTHAS
MOBEPXHOCTh TMPHU3MBL [lapamenenunen, NPSMOYTONBHBIN MapajuIe]enuIies] U €ero
cBoiicTBa. [lupamua: n-yroipHas mupaMuja, TpaHd ¥ OCHOBAaHUE MMUPAMUJIbI, OOKOBas U
MOJTHASl TIOBEPXHOCTh MHPAMH[BI, MPABWIBHAS W yCeUeHHas NHpaMuaa. DJIEMEHTHI
NMpU3MBl W TUpaMuabl. [IpaBWibHBIE MHOTOTPAaHHUKH: TIOHATHE IPaBHILHOTO
MHOTOIPpAaHHMKA, TpaBUIbHAg TMpuU3Ma M TPABWIbHAS MOUPAMHJA, MpaBHIbHAS
TPEeyroibHas MUPaMUa U NPaBUIBHBIA TeTpa’ap, KyO. IlpencraBneHue o mpaBHIBLHBIX
MHOTOT'PaHHHKaX: OKTadp, AoAeKadIp 1 ukocasap. CedeHus MPU3MbI M ITUPAMUIBI

7.4

CumMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
7.5 OneMeHTsl  CUMMETpUM B MNHpaMHJaxX,  Napaulelenunenax,  IpaBUIbHBIX
MHOTOTpaHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pedpa, Auaronanu, yrisl. [Lmomans 60koBo
IIOBEPXHOCTH U MOJHOW MOBEPXHOCTH IPSIMOU ITPU3MBI, ILIOIIA b OCHOBaHU, TEOpeEMa O
7.6 OOKOBOW TOBEPXHOCTH MpPSAMOM Tpu3MBL. [lnomaas OOKOBOH MOBEPXHOCTH U
MOBEPXHOCTH MPaBUJIBHON NHPaMuAbl, TEOpeMa O IUIOMAANW YCEUCHHOW MUPaMHIBL.
[onsitre 06 o6peme. OOBEM MUPAMHUITBL, TTPU3MBI

[lomo6HbIe Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAASMHA TOBEPXHOCTEH,

7.7
00BbEMaMH ITOIOOHBIX TEI

IIpoBepsiemble TpeOOBaHMS K pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI mporpammsbi (11
KJIace)

Kon [IpoBepsiemMble TIPeAMETHBIC PE3YJIbTaThl OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOMN
MIPOBEPSIEMOT0 MPOrpaMMBbI CPETHETO OOIIET0 00pa3oBaHus
pe3ynbraTa
1 Yucna v BEIYHCIICHUS

OHepI/IpOBaTB MOHATHUAMMU: HATYpaJIbHOEC, HEJI0C YUCIIO, UCII0JIb30BaTh NMPHU3HAKHN
1.1 ACIIMMOCTH MCJIBIX YHCEJI, Pa3IOKCHUC YHCiia Ha IIPOCThIC MHOXHTCIN IJId
peuieHu: 3aaa4

1.2 OneprupoBaTh NOHATHUEM: CTENIEHb C PAIIMOHABHBIM MTOKa3aTeeM

13 OnepupoBarh MOHATHIMH: JIOTAPU(PM UHCHA, JCCATHYHBIE W HATypalbHbIC
' JorapuQmel
2 YpaBHeHHS 1 HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHW Ui MPeoOpa3oBaHUs BRIPAKCHUH, ONEPUPOBATDH
2.1 MOHATHSAMU: TTOKA3aTEIbHOE ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI
MOKA3aTENIbHBIX YPaBHEHUI U HEPABEHCTB

BeimonHATe  mpeoOpa3oBaHUs  BBIpRXKEHWH,  coJepiKalux  JIOTaphU(MEI,
2.2 OTIepPUPOBATH MOHITUSMHU: JIOTApUPMHUIECKOE YpaBHEHHE U HEPABEHCTBO; PelliaTh
OCHOBHBIE THIIBI JIOTAPUPMUIECKUX YPAaBHEHUH U HEPABEHCTB

2.3 Haxomuts pemeHust mpoCTEHIINX TPUTOHOMETPUYECKINX HEPABEHCTB
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OneprpoBaTh TOHATHSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH W €€ pelIeHHE;

2.4 N .
HCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH AJIS pEIIeHNUs PAKTHUECKUX 3a]a4
25 Haxomuth pemieHns OPOCTEHIIMX CHUCTEM M COBOKYHNHOCTEH pPALMOHAJIbHBIX
' YpaBHEHUI1 1 HEPABEHCTB
MonenupoBath peajbHble CUTYallMd Ha SI3bIKE ajareOpbl, COCTABISTH BBIPAXKEHUS,
2.6 YpaBHEHHUS, HEPABEHCTBA M CHCTEMBl IO YCJIOBHIO 33/Jayd, HCCIEA0BaTh
MOCTPOCHHBIE MOJICIH C HCIOJIb30BAaHMEM armmapaTa anreopbl
3 OyHKIMH U rpaduKu
OnepupoBaTh  MOHATUAMH:  Iepuoguueckas  (QyHKOMSA,  NIPOMEXYTKH
31 MOHOTOHHOCTM (YHKIMH, TOYKH OKCTpeMyMa (YHKUWH, HauOoubpliee W
' HavMEHbIllee 3HA4YeHUS (QYHKIMU Ha MPOMEXKYTKE, HCIHONb30BaTh HX IS
WcCIeoBaHus (DYHKITHH, 3aJaHHON TpauKoM
OnepupoBaTh MOHATHSMU: TpadUKH MOKA3aTeNbHOW, JOTapu(OMUYECKOW H
3.2 TPUTOHOMETPUIECKUX (PYHKIWH; M300paxaTh UX Ha KOOPIAWHATHON IJIOCKOCTH U
WCIIOJIB30BaTh IJIs1 PEICHHS YPAaBHEHUH U HEPABEHCTB
33 N3ob6paxath Ha KOOPAMHATHOW TUIOCKOCTH TpadWKW ITWHEHHBIX ypaBHEHUH W
' MCIIOJIB30BaTh UX JJIsl PELLICHUSI CUCTEMbI IMHEHHBIX yPaBHEHUH
34 Hcnonp3oBath rpaduku  QYHKIMH A7 WCCIEAOBAaHMSA  IPOLIECCOB U
' 3aBUCUMOCTEH U3 IPYTuX y4eOHBIX JUCLHUILIUH
4 Hauana maremaTtndeckoro anaimsa
OnepupoBaTh MOHITUSMH: HETPEPhIBHAS (QYHKIMS, MPOU3BOAHAS (QYHKIHH;
4.1 UCIIOJIB30BaTh TEOMETPUUECKHUH M (U3MUECKUH CMBICT MPOU3BOAHOM JUIA
peleHus 3a1a4y
492 HaxonuTth mpou3BOIHBIE 3JIEMEHTApHBIX (DYHKIMH, BBIYUCISATH MPOU3BOJHBIC
' CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKITUHA
43 Hcnonb30BaTh NMPOU3BOIHYIO [UI MCCIENOBAaHUA (YHKIMH HA MOHOTOHHOCTH U
' IKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIIEAOBAHHS K IOCTPOCHUIO rPpad)uKoB
44 Hcnonp30BaTh NPOM3BOAHYIO [UIS HAXOKACHUS HAWIy4lllero peleHus B
' MIPUKJIAJHBIX, B TOM YHCIIE COIIMATbHO-I)KOHOMUYECKHX, 3a/1adax
45 OnepupoBaTe  MOHATHSMU:  TEpPBOOOpa3Hasi W MHTErpajl;  [OHWMATh
' TeOMETPUUECKHI U (PU3NYECKUI CMBICT HHTETpaja
46 Haxonute mepBooOpasHble 3JeMEHTapHBIX (YHKIHUH, BBIYUCIATH MHTErpall Io
' dopmyine HeroToHa - JleliOHuIa
47 Pemats mnpuxiagHble 3aaud, B TOM YHCIE COLHMAIBHO-)KOHOMHUYECKOIO H
' (du3nMYecKoro XapakTepa, CpeJICTBAMH MaTEMAaTHIECKOTO aHaJ3a
5 Teopust BEpOSITHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYEHWH CIy4YalHON BENMYMHBI MO PACIIPEIEICHUIO
' WIH C TIOMOILBIO JUarpaMm
OnepupoBaTh TMOHATHEM MaTEMaTHYECKOTO OXKHAAHWS, NPHUBOAWTH TPUMEPHI
52 TOT0, Kak IPUMEHSETCS MaTeMAaTHYECKOE OXHJAHHE CIIydallHOW BEJIWYHUHBI,

HaXoaWUTb MAaTEMATUYCCKOC O KUIAHNE 110 JaHHOMY PaCIpEacICHUIO
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5.3

HNmets MMpEACTaBJICHUE O 3aKOHE OOJIBIIIKX YHCeT

54 HmeTh nipeicTaBlieHHEe O HOPMaIbHOM pPacipeAeIeHu
6 I'eometpus
OmnepupoBaTh TNOHATHSAMHU: IWIMHAPHYECKas IOBEPXHOCTb, 0Opasylomue
6.1 OWIMHIPHYECKOH  MOBEPXHOCTH,  LWIMHAP, KOHMYECKas  MOBEPXHOCTH,
o0pa3yromye KOHUYECKO! MOBEPXHOCTH, KOHYC, chepruieckas OBEPXHOCTD
6.2 Pacno3naBaTh Tena BpameHus (WWIMHAP, KOHYC, cdepa 1 map)
6.3 OOBACHSTH CIIOCOOBI MTOMYYCHUS TEJ BPAICHUS
6.4 Kiraccudummmpoats B3auMHOE pactoyiokeHue chephbl U ITTOCKOCTH
OnepupoBarh MOHITUSMH: LIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOH CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP
6.6 Bbruncnars 00beMbl U TUIOMIAAN TTIOBEPXHOCTEH TeN BPAIICHUS, TEOMETPHIECKUX
’ TeJ ¢ MpUMeHeHNeM (popmy
6.7 OmepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BIIMCAHHBIH B cepy M ONMUCAHHBIA
’ oxo1o ctepsl, cepa, BimcaHHAs] B MHOTOTPAHHUK HJTH TEJIO BPAIEHHS
6.8 BBMHCIAT COOTHOLIEHHS MEXTy IUIOMIAISIMU ITOBEPXHOCTEH M 00beMaMu
' MOTOOHBIX TE
6.9 N3o0pakate u3ydaemble GUIYpbl OT PYKH H C TNPHUMEHEHHEM IIPOCTBIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BEIONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX
' ¢buryp: Buz cBepxy, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJ BPAIICHUS
M3Bnekarb, WHTEPHPETUPOBATH M NPeoOpa3oBBIBaTh  MH(POPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (HUTYypaX, NPEICTABICHHYIO Ha YepTexkax M
pHCYHKax
[IpumeHsTH TeoMeTpuyeckue (akThl I PEHICHUs CTEPEOMETPUYECKHX 3ajad,
6.12 NPEOJIaTalONIuX HECKONBKO IIaroB pEeNIeHUs, €CIU YCJIOBUS MPHUMEHEHUs
3a7aHbl B IBHOU (popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B POCTPAHCTBE
6.14 BoImonHATE AeHCTBUS CI0KEHUSI BEKTOPOB, BEIYMUTAHUS BEKTOPOB M YMHOKEHHS
' BEKTOpPAa Ha YMCIIO0, 00BSICHAThH, KAKUMH CBOHCTBAMH OHH 00J1a/1al0T
6.15 [IpuMeHsTH NpaBMIIO NapaieNenuIie1a IPu CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHAMHU: AEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJyJlb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpa, YTOJl MEXIY
' BEKTOpaMH, CKAISIPHOE  MPOM3BEIEHHE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILJIaHAPHbIE BEKTOPHI
HaxomuTh cymMMy BEKTOPOB W TNPOHM3BEJCHHE BEKTOpa Ha YHCIO, YIoJ MEXIy
6.17 BEKTOpaMHM, CKaJsIPHOE NPOM3BEACHHE, pACKJIAAbIBATG BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3agaBaTh IIOCKOCTD YPaBHEHUEM B ICKAPTOBOM CHCTEME KOOPAMHAT
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6.19

Pemats mpocreiiiye TeoMeTpHuUecKHe 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemiats 3aJa4d Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIICHUN 1 HaX0XICHUC
TCOMCTPHUUICCKHUX BCJIIMYUH I10 o6pa3uaM WK aJIrOpuT™Mam, IMpuMEHIA U3BECCTHBIC
MCTO/JbI IIPpXU PCHICHUU CTAHAAPTHBIX MAaTEMATUYCCKUX 3aaa4d

6.21

HpI/IMeHSITI) HpOCTeﬁIHHe IMporpaMMHBIC CpeacTBa n QJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBEI ITPU PCIICHUN CTEPCOMCTPUUCCKUX 3a1a4

6.22

HpI/IBOI[I/ITL IMPUMEPLI MAaTCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUPOAC U KU3HU,
pacrio3HaBaTh MPOABJIICHUC 3aKOHOB I'COMCTPHU B UCKYCCTBE

6.23

IIpuMeHAT, TONMy4YEHHBIE 3HAHMS Ha MPAKTHKE: aHaJIU3UpPOBaTh peaslbHbIE
CUTyallud M MpPUMEHATh H3yYeHHBIE IOHATUS B TpoOlEcCe IOWCKAa pPEUIeHMS
MaTeMaTH4ecKd C(HOPMYIUPOBAaHHOW TPOOIEMBI, MOJEIHPOBATH pEaIbHbIE
CUTyallUM Ha S3bIKE TE€OMETPHUH, HCCIEN0BaTh IOCTPOCHHBIE MOJACIU C
WCIIOJIb30BaHUEM TEOMETPUYECKUX TMOHATHH W TeopeM, ammapara aireOpsl,
pemaTh NPAaKTHUYECKHE 3al1ayM, CBSI3aHHBIE C HAXOXICHUEM TIE€OMETPHYECKHUX
BEJIMYUH

IIpoBepsiemble 31eMeHTHI coaepskanus (11 knacc)

Kon IIpoBepsieMblii AIEMEHT COACPKAHUS
1 Yucna v BEIYKCIEHUS
11 Hatypanbubie u uenple yncna. IIpu3Haky JeTUMOCTH LEBbIX YHCEI
1.2 CreneHb ¢ pauMOHANBHBIM ITOKa3aTeneM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uncna. JlecsTHuHbIe M HATYpalIbHbIE JOrapu(MBbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpazoBanue BRIpaXKEHHIA, COJEPKAIINX JIOTapU(DMBI
2.2 [MpeoOpazoBanue BEIpaXKEHUH, COJEPIKAIMX CTENICHU C PAMOHAIBLHBIM ITOKa3aTeIeM
2.3 ITpumeps! TPUTOHOMETPHUUECKHUX HEPABEHCTB
2.4 IToka3zarenbHble ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA
26 CI/ICTSMI)I nHHeﬁHquypaBHeHHﬁ. Pentenue mpuKIamHBIX 33724 C MOMOIIBIO CUCTEMBI
JMHEHHBIX ypaBHEHUH
2.7 CHuCTeMbl U COBOKYITHOCTHU PallIOHAILHBIX YPAaBHEHUIH U HEPABEHCTB
28 [IpumeHeHre ypaBHEHH, CUCTEM M HEPaBEHCTB K PEIICHHIO MAaTeMaTHYECKHX 3a/1ad U
3a]1a4 U3 pa3IMYHbIX 00JIacTel HAYKH W peallbHOM JKU3HU
3 OyHKIMY U rpauKu
Oynkuust. Ilepmonmueckne ¢ynkuuu. IIpoMeXyTKH MOHOTOHHOCTH — (DYHKIHH.
3.1 Maxkcumymbl 1 MUHUMYMBI QyHKIMHA. Haubonpiiee 1 HauMeHblIee 3HaUYeHUEe (QPyHKIMN

Ha TIPOMEXYTKE
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3.2

Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpapuKU

3.3 [TokazarenbHas u norapupmuyeckas GyHKINHU, UX CBOWCTBA U Tpaduku
3.4 Hcnonp3oBanue rpadukoB GpyHKIMNA AT pelieHUs] ypaBHEHUH U TUHEHHBIX CUCTEM
Ucnonp3oBanue rpadukoB (YHKIHHA TSI MCCIEIOBAHMS TPOIECCOB M 3aBHCUMOCTEH,
3.5 KOTOpbIe BO3HHKAIOT MPU PELICHUH 3aJad U3 APYTHX Y4eOHBIX MPEAMETOB U peallbHON
KU3HH
4 Hayana matemaTudeckoro ananusa
4.1 HempepriBable pyHKINN. MeTOT MHTEPBAIOB /IS pEIICHUS HEPABEHCTB
4.2 IIponsBogHas Gynkuuu. ['eomerpuyeckuii u HU3MUECKUI CMBICT TIPOM3BOIHOM
43 [MpousBoaHbIE ArIeMeHTapHBIX (GyHKIUHA. DPOpPMYITbI HAXOXKIAESHHUS TPOU3BOJHON CYMMBI,
' MIPOM3BEICHNS U YaCTHOTO (DyHKITHIT
[lpumeHeHne TMPOW3BOMHOM K HCCIENOBaHWIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokmeHue HawmOONBINEr0 W HAWMMEHBIIETO 3HAa4eHUs (YHKIUH Ha
OTpE3Ke
45 [IpumeHeHue NPOM3BOMHON A HAXOXKICHHS HAWJIyHLIETO PELICHUS B MNPHUKIATHBIX
' 3a/avax, sl ONpeeNIeHus] CKOPOCTH TpoIiecca, 3a1aHHOT0 (POpMYIIoi wiTu rpa KoM
4.6 IlepBoobpa3zHas. Tabiuna nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuveckuii u (U3MUECKUI CMBICI. BbluncieHne wHTErpana o
' ¢dopmyne HproToHa - JletiOama
5 Teopust BEpOSITHOCTEH U CTaTUCTHKA
UncnoBble XapaKTEPUCTHUKM CIy4YalHBIX BEJNWYMH: MaTeMaTH4ecKoe OXKUAAHME,
JIUCTIEpCUsl W CTaHAApTHOE OTKJIOHeHHe. [IpuMeprl NMpUMEHEHHS MaTeMaTHYeCKOTo
51 OXMJaHUs, B TOM 4YHMCIIE B 33Jadax W3 IIOBCEIHEBHOH XH3HM. MaTeMaTHyecKoe
' OXKU/JaHue OMHAapHOM cCiyyailHOM BenMuYMHBI. MareMaTHYecKoe OXHUIAHUE CYMMBI
CIIy4alHBIX BENWYMH. MaTeMaTuyeckoe OXHAAHUE W TUCTIEPCUS T€OMETPUYECKOTO H
OMHOMHUAIBHOTO PAaCHpeACICHUH
59 3aKkoH OOJBIIMX YHCENl M €r0 pojib B HayKe, MpUpoje U odmecTBe. BoIOOpOUHBIH MeTo
' HUCCIIEIOBAHNN
IIpumepsl HENPEPBIBHBIX ClIy4YalHbIX BeJW4UH. [IOHATHE O INIOTHOCTH pacIpeneicHusl.
53 3amauy, OPUBOASIIME K HOPMaJbHOMY pacnpeneneHuo. IloHATHe 0 HOpMalbHOM
pacnpenencHuu
6 I'eometpus
Hunmmaapuyeckas MOBEPXHOCTh, 00pa3yroOIIUe UIMHIAPHYECKONH ITOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKON ToBepxHOCTU. LlMauHAp: ocHOBaHUS H OOKOBash MOBEPXHOCTb,
o0pasyromas ¥ 0ch, MJIOLIab OOKOBOW U MOJTHOM MOBEPXHOCTH
Konnueckasi moBepxXHOCTb, 0Opa3yroliie KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMYEeCKOH moBepxHOcTH. KoOHyc: OcHOBaHME M BeplIMHA, OOpasymoomas H OcCh,
' TUTOIIAIb OOKOBOM M MOJTHON MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliye U BBICOTa,
OCHOBaHUS ¥ OOKOBas MOBEPXHOCTh
6.3 Coepa m map: HeHTp, paanyc, AMAMETp, IUIONIAJb MOBepXHOCTH cdeprl. B3anmuoe

pacronoxenue chepbl H IIIOCKOCTH, KacaTellbHask TUIOCKOCTh K cdepe, TUIomaab chepsl
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6.4 N3o0paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BepTka HMIMHIAPA U KOHYCa

6.5 KomOuHanuu Ten BpalieHus W MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OTHMCAHHBIA OKOJIO
' cthepsl, chepa, BrimcaHHass B MHOTOTPAHHUK, WJTH TEIIO BPAIECHHUS

[Monsitue 00 oOwveme. OCHOBHBIE CBOWCTBA O0BEMOB Ten. Teopema 00 oOBeMe
6.6 OPSIMOYTOJILHOTO TMapayvieenuneia U ciaeacTBust u3 Hee. O0ObeM IHIMHAPA, KOHYCA.
O0wem mapa u mwomans chepsl

6.7 ITogo6Hble Tema B mpocTpancTBe. COOTHOIICHHS MEXKIY IUIOMIASIMUA MOBEPXHOCTEH,
' 00BbEMAaMHU ITOOOHBIX TEN

6.8 Ceuennst mwinHApa (MapajuleIbHO H TEPHEHAWKYISIPHO OCH), CEYeHHS KOHyca
' (nmapanienbHOE OCHOBaHUIO U IMPOXOIAIICe Yepe3 BEPIINHY), CCUCHHUS 11apa

Bexkrop Ha miockoctH M B mpoctpaHcTBe. Cllo)KeHHE M BBIYUTAHHE BEKTOPOB.
YMHOXXEHHE BeKTOopa Ha 4YHcio. PasnoxkeHue BEeKTOpa MO0 TpPeM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBmiio mapasuienenumnesna. PemeHue 3agad, CBSI3aHHBIX C MPUMEHEHHEM
MpaBW ICUCTBUM C BEKTOpaMU

6.9

IIpsmoyronpHas cucTeMa KoopauHaT B THpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreiine 3agau B KOOpPAMHATAX. YTrol MexXAy BekTtopamu. CkalsgpHoe
' NPOM3BECHHE BEKTOPOB. BBIUMCICHHME YINOB MEXAY NPSMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ IPU PEIIEHUH T€OMETPUUECKHX 3a/1a4

Ipuioxkenue 2 KoHTPOIbHO-N3MepPHUTEIbHbIE MATEPHAJIbI

10 -11 kuaacc

@opMBbI KOHTPOJIS.

Tekymuidi KOHTPOJIb M IPOMEXKYTOYHAs AaTTECTAalHs OCYIIECTBIISIIOTCS B
cooTBeTcTBUM C «Ilo0%kKeHneM 00 OCYIIECTBICHUHU TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH
Y IPOMEKYTOUHOM aTTecTally 00y4daromuxcs, ux Gopmax, IEPUOJIUIHOCTU U MOPSIIKE
MIPOBEICHUSD.

TCKYIIII/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA C LECJIbIO IIPOBCPKHU CTCIICHW W Ka4CCTBa
YCBOCHUA MaTCpHajia B XO04€ €TI0 U3YUCHHUA B CICAYIOIINX (bopMaxz CaMOCTOATCIIBHBIC,
IMPAKTHUYCCKHUEC ITPOBCPOUHBIC, TCCThI, 3a4YCThI, IIPOCKTLI, CAMOOIICHKA.

WUtoroBeiii  (TeMaTHMYECKU) KOHTPOJb  OCYIIECTBISETCS C  TOMOIIBIO
KOHTPOJIbHBIX PadoT.

[IpomexyTouHasi arrecTauusi OCYLIECTBISIETCS C LEJIbIO MPOBEPKUA CTENIEHU U
KauecTBa YCBOEHHWS MaTepuaia IO pe3yJbTaTaM HW3Y4YeHUs COJCpKaHUS y4eOHOTO
MpeaMeTa B CISAYIOMMX (hopmax:

1) CraptoBas auarnoctudeckas padora (10 kmacc); BxomHo# koHTposib 11 kiace
(ceHTsI0pB);

2) 3aIIuTa MPOEKTa Wi Iepe3aveT TeMAaTHIECKUX MTPOBEPOYHBIX padoOT.
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['ocynapcTBeHHas WTOrOBasi aTTECTalMsl TPOBOJUTCS B COOTBETCTBUHU
3aKOHO1aTeJILCTBOM PD.

CrapToBana gMarHoctmyeckas pabora.

CraproBas auarHoctudeckas padora no maremaruke B 10-xkmaccax

Ha3zHaueHue duazHocmuueckoli pabomul

Juarnoctuueckas paboTa MPOBOJUTCS C LEIbIO ONMPEAETICHUS YPOBHS YCBOCHHSI OCHOBHOT'O
o011ero o0pa3oBaHUs U BBISIBICHUS SJIEMEHTOB COJIEPKAaHUS, BbI3BIBAIOIINX HAUOOIBIIIHE
3aTpyJHEHUS.

LlokymeHmol, onpedensiroujue cooeprkaHue ouazHocmuueckoil pabomol

1. denmepasbHBIH rOCyJapCTBEHHBIH 00pa3oBaTeAbHBIH CTaHOAPT
OCHOBHOT'O 00IIeTo00pa30BaHUsl, YTBEPKIAECHHBIH IPUKA30M
MunoOpHayku ot 17.12.2010 No 1897.

2. denmepasbHBIH rOCyJapCTBEHHBIH 00pa3oBaTeAbHBIN CTaHOAPT
cpeaHero o0Ieroodpa3oBaHusl, yTBEPKIAEHHBIN IPHUKA30M
Muno6puayvku ot 06.10.2009 No 413.

3. [IpumepHada ocHOBHasl o0pa3oBaTeAabHas IIporpaMMa OCHOBHOT'O OOIIIETO
obpasoBaHUud, OmoOpeHHasT  pelreHueM  PenepasbHOTO  y4eOHO-
MeTogudeckoro obwvemuHenud (YMO ) mo obireMy o00pa3oBaHUIO
(mpotokoa ot 08.04.2015 Ne 1/15).

4. TlpuMmepHasd OoCHOBHas oOpasoBaTeAbHas MporpaMMa CPeIHEro OOIIEero
obpazoBaHud, oqoOpeHHada perleHueM PenepasbHoro YMO 1o obmemy
obpazoBaHUIO (IPOoTOKOA 0T28.06.2016 No 2/16-3).

Yenosusi npogedeHust ouazHocmuueckoil pabomut

[Tpu mpoBeneHnU AUArHOCTUYECKON pabOThl PEeIyCMaTPUBAETCS CTPOTOE COOI0ICHIE TTOPSAKA
OpraHu3aIy U MPOBEICHUS HE3aBUCUMOMN JUATHOCTUKH. J{OMOIHUTETbHBIE MaTepUaITbl U
000pyI0BaHKE HE UCTIONIB3YIOTCS. OTBETHI yUyaluecs 3auchiBalOT B OJIAaHK TECTHPOBAHMSL.

BpeMs BBITOAHEHUS OUATHOCTUYECKOH paboThI
Ha Bemonaenue Beeit padoTsl orBoauTcs 90 MUHYT.
CopmepsKaHHUe U CTPYKTypa AUATrHOCTHYECKOM paboThl

Huarnoctuueckas padoTa BkItodaeT 13 3amannii: 3 3a1aHus C KPAaTKUM OTBETOM B BUJIE OJTHOM
i QpeI, KOTOpasi COOTBETCTBYET HOMEPY MPABUILHOTO OTBETA, 7 3aIaHUK C KPAaTKUM OTBETOM B
BUJIE YUCIIA, TIOCTIEIOBATEIHPHOCTH (P U 3 3aJITaHUS C Pa3BEPHYTHIM OTBETOM.

B yactu 1 congepxarcs 7 3aganuii u3 Moayns «Anredpa» u 3 3agaHus u3 Moayis «['eomeTpusi».
B uactu 2 3amanus Ne 11 u 12 u3 moayns «AnreOpay, 3ananue Ne 13 u3 moayins «I'eomeTpusi».

54



CucremMa olleHUBaHUS OTIAEABHBIX 3aJaHUN U JUATrHOCTHYECKOM pa60Tr;1 B IIEAOM

Kaxnoe BepHo BeinonaHenHoe 3aganue yacta 1 Ne 1-10 onenuBaercs 1 6aom.
3agaHue CUNTAETCS BBITOJHEHHBIM BEPHO, €CJIM YUEHHK JIaJl OTBET, COBIAAIONINIA C 9TaJOHOM.
3aganus ¢ pa3BepHyThIM 0TBeTOM 4acTh 2 Ne 11-13 omeHuBarOTCS B COOTBETCTBUH C

55



KPUTEPUSIMH.

MakcuManpHBIN 0aJUT 32 KaXKI0€ U3 3aJaHUM cocTaBiisieT 2 Oaia. MakcuMaibHbI 0ajl 3a BCIO

paboty — 16.

[IaaH nrarHOCTHYECKOM paboThl mo maTemaTuke. 10-# Kaacc

No K2C Monyab DJ1IeMeHT Tun MakcuMaJdbHbBIN 0211
co/lep KaHus 3ajlaHus
Apudmernueckue
EHCTBHUS C
Uucna n A
JECATUYHBIMU
126 BBIYMCIICHHUS. pOGAMH
1 o Hpo6u. P ) KO 1
1.34 Apudmernueckue
PanmonanbsHbie N
JEHCTBUS C
qrcna
paloHAIbHBIMU
YHClIaMu
[IpencraBnenue
Crarucruka u nef)HIfmx B BIIE
2 | 81.1 Teopus KO 1
. TaOIUI, AUATPAMM,
BEpOSITHOCTEH
rpauKoB
Yucna n
BBIYUCIICHHS. KBanpatublii KOpeHb
3 | 141 u o P KO 1
JleificTBUTENbHBIE | W3 YHCIA
yucia
Yucna u
BRIEMCICHIA. CremneHs C 1HelbIM
4 | 135 HpoGu. KO 1
MOKa3aTeaemM
ParmonanbsHbie
qucna
ITpumepsl
rpaduyecKkux
Hucnosbie o
5 513 3aBUCHMOCTEH, KO 1
byHKIIUN
OTpaXKaIoIINUX
peanbHbIE MPOLECCHI
I'eomerpus.
I'eomerpuueckue | Ilonsitue o
Gburypsl 1 ux F€OMETPUYECKOM
7.1.5, CBOMCTBA. MeCTe TOYEK.
6 . KO 1
7.2.3 N3mepenue [IpssmoyronbHbIN
T€OMETPUUIECKUX TPEYTOJIbHUK.
BEJIMYMH. Teopema ITucgaropa
TpeyroabHUK
JIMHA OTpe3Ka
T'eomerpns. l};—[J'II/IHa JIOI\F/)IaHOfi
7.5.1, N3mepenune ’
7 IIEpUMETP KO 1
754 TreOMETPUYECKUX
MHOTOYTOJIbHUKA.
BEJIMYMH

Paccrosuue ot
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K3C

Monyab

DJIeMeHT
Co/lep KAHUS

Tun
3alaHus

MakcuMaJbLHBIA 027171

TOYKH JI0 TIPSMOM.
IInomans u ee
CBOICTBA.
IInomann
MPSIMOYTOJIbHUKA

3.1.2

YpaBHeHus u
HEpaBeHCTBA

Jlunelinoe
ypaBHEHUE

KO

154

Yucna n
BBIYHCIICHUSI.
N3mepenus,
MIPUOJTMKCHUSI,
OLIEHKHU

IIponeHTHI.
Haxoxnenue
MPOIIEHTA OT
BEJIMYHHBI U
BCJIIMYHHEI 110 €€
MPOLIEHTY

KO

10

5.1.4,
5.1.5,
5.16

YucioBeie
byHKIMHA

DyHKIMA,
OITHMCHIBAIOIIAS
MPSMYIO
MIPOTMIOPITUOHATBHYIO
3aBUCHMOCTb, €€
rpaduxk.

Jluneitnas QyHKUUs,
ee rpaduk,
reOMEeTPUUYECKUN
CMBICTT

KO3 PHUIIMEHTOB.
OyHKIMA,
OTHCHIBAIOIIAS
obpaTtHO
MIPOMOPITUOHATBHYIO
3aBUCHMOCTb, €€
rpaduk.

I'unepbona

KO

11

3.15

YpaBHeHus

[Ipumeps! pemieHns
YpPaBHEHUH BBICIINX
CTEIEHEN.

Pemenue
YpPaBHEHUU METOJIOM
3aMEHBbI
IIEPEMEHHOM.
Pemenue
YpPaBHEHUU METOJIOM
pa3yoKeHus Ha
MHOKHTEIHN

PO
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12

5.1.11,
5.15

YuciaoBble
byHKIIUN

Hcnonb3oBanue
rpaduKoB PyHKIHIA
JUISL peLIeHUs
YpaBHEHUH U
CUCTEM.

PO
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Ne | KOC Moayanb DJIeMeHT Tun MaxkcumajibHbIN 6aJ11
cojiep:KaHusA 3alaHuA

Jluneiinas GyHkus,
ee rpaduk,
reOMETPUYECKUI
CMBICIT

ko3 ureHToB

Tpaneuusi, cpeansis
JIMHUS TPaneIuu;

paBHOOEpEHHAs
Tpamneuus.
I'eomerpusi. parett
Cymma yriioB
['eomeTpuueckue
7.3.3, BBIITYKJIOTO
burypsl 1 BX
7.3.4, z MHOT'OYTOJIbHUKA.
CBOICTBA. .
13 | 7.2.3, [IpsiMoyToNbHBIM PO 2
N3mepenue
7.2.7, TPEYTOJIbHUK.
reOMETPUYECKIX
7.5.6 Teopema [Tudaropa.
BEJIMYHH.
3aBUCHUMOCTh MEXIY
MHOroyroiasHuKU
BEJTMYMHAMU CTOPOH
U YIJIOB
TPEYroJIbHHKA.

[Lnomane Tpaneunu

CraproBas paboTa Mo maTeMaTHKe.
10-i1 kAaccYACTD 1

1. HaliguTe 3Ha4YeHUE BhIPAKEHUS.

2 5
3,?'T+3,?*T.

2. B rabaune npuBeneHb! padMephbl HITPaAdOB, YCTAHOBAEHHBIE HA TEPPUTOPUU
Poccum ¢ 1 certabpsa 2013 roga, 3a IpeBBIIEHNE MAKCUIMAaAbHO pPa3pelIeHHOH
CKOPOCTH, 3aPUKCHUPOBAHHOE C IIOMOIIBIO CPEACTB aBTOMaTH4YeCKOH (pUKCcalllH.

IIpeBblieHne ckOpocTH (KM/4) 21-40 41-60 61-80 81 u Gonee

Pa3zmep mrpaga (pyo0.) 500 1000 2000 5000

Kakoii mrtpa¢ momkeH 3amiatuTh Biajaesen aBToMoOnIst, 3auKCHpOBaHHAs CKOPOCTh KOTOPOTO
cocraBmia 115 km/4 Ha y4acTKe TOpOTH C MAaKCUMAITbHOU pa3peleHHON CKopocThio 60 km/4?

1) 500 py6.; 2) 1000 py6.; 3) 2000 py6.; 4) 5000 pyo.

3. OmHO U3 YHCeA OTMEYEHO Ha IIPSMOH TOYKOH A.
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V

Kaxkoe a0 uncmno?

1) V41; 2) Va8; 3) V53; 4) V63;

25

1) 502 2) 5%; 3 (3] 4) 50 - 5,

5. Ha rpaduke nmnokazaHo u3aMeHeHUE TeMIlepaTyphbl B IIPOLIECCE pa3orpeBa
JABUTATEAs] AETKOBOTOaBTOMOOMAdA. Ha ropru3oHTaAbHOM OCH OTMEYEHO BpeEMs B
MHHYyTax, IIPOIIEAIIee C MOMEHTA 3aIlyCKa ABUraTeAd, Ha BEPTHUKAABHON OCH —
TeMIlepaTrypa aBuraread B rpaaycax Lleabcua. Onpeneaute 1o rpaduKy, 3a
CKOABKO MUHYT ABUTaTeAb Harpeetcd ¢ 40 no 60 °C.

a0 rf,.-
B0 Jr{ “N—.
70 -
&0
50 P
40
30
20 ,.-""i
10 =P~
] 3=

o1 2 3 4 567 8 9 10N

6. LleHTp OKPY3KHOCTH, OIIMCAHHON 0KO0AO TpeyroabHuKa ABC, aexxuT Ha
cropoHe AB. Hatinuteyroa ABC, ecau yroan BAC pasen 44°. OTBeT maiite B

rpaaycax.

7. IlepuMmeTp KBagpaTa paBeH 24. HalinuTe naomaas 9Toro KBagpara.

8. HaiguTe KOpeHb YypaBHEHUSI:
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9. bBank HauucaseT Ha cyeT 20 IPOLEHTOB rO0BBIX. BKAQ YUK ITOAOKHA HA
cueT 1000 py6. CKOABKO pyOAeii OymeT Ha 3TOM cUYeTe depe3 ABa rofa, €eCAU
HUKaKHX OIlepallfii, KpOMe HAaYUCACHHUS IIPOILIEHTOB, CO CYETOM
IPOBOAUTHCH He Oymer?

10. YcTaHOBHUTE COOTBETCTBUE MEXKAY rpaduKkaMu (PyHKIIUN U (popMysaMH,
KOTOpPbIE UX 3aal0T.

A) Y A/ 5) [ 3 8) YA
1 /I
/ ol "z DF;I / AR \ >y

dy=4-x%4 Jy=2x+ 4

1
Ny=-7
YACTD 2

11. Banumute penieHre U oTBeT x4 = (x — 20)2.

12. ITocTpoiitTe rpadrK PyHKIIUU

_jxX-10x+25 npux=4,
Y= \x-3 npu x < 4.

[Mpu kakux 3uadeHusx K npsimas y = K (X — 5) + 2 umeer ¢ rpadukom Oosiee 0THON TOUKHU?
13. TlepumeTp paBHOOEAPEHHOM Tpanenu paBeH 80 cM, a OAWH U3 YTAOB —
150°. Haligurenaomnaab Tpareluu, eCAU BbICOTA, ONYIIIEHHAd Ha

OCHOBaHHE€, paBHa 6 cM.

OTBETHI K 3aIaHUAM C BLIDOPOM OTBETOB M KPATKUM OTBETOM

Ne Moay.b OTtBer Ne Moayab OtBer
3a/1aHUA 3a/1aHuA

1 Anrebpa 3,7 6 I'eomeTpus 46

2 Anrebpa 2 7 ['eomerpust 36

3 Anrebpa 3 8 Anrebpa 12

4 Anrebpa 1 9 Anrebpa 1440

5 Anrebpa 2 10 ['eomerpust 321

KpHTEepHH OLlEHHBAHHS 3aZlaHHH C pa3BEepPHYTHIM
OTBETOM

3amanue 11
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Pemmmre ypaBHenue X* = (X — 20)2 .

Pertenue:

63



HcxonHoe ypaBHEHHE IPUBOAUTCS K BHAY: (X2 — X + 20)(X? + x — 20) = 0.

VpaBHenue x° — X + 20 = 0 He UMeeT KOpHEii.

Vpasnenue X? + X — 20 = 0 umeet xopuu -5 u 4.

Ortsert: -5; 4.

Bbanasl | Coagep:kanue KpuTepust
2 OOGOCHOBaHHO IMOTY4YEH BEPHBIA OTBET
1 Pemenune noBeneHo A0 KOHIIA, HO IOIMYIEHA OMKMCKA WM OIINOKA BEIYUCIUTEIBHOTO

XapakTepa, ¢ ee y4eTOM JalIbHEeHIINE 1Iard BHIIIOTHEHBI BEPHO
0 Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BhIIIIE
2 MakcumanbHbIi Ga
3amanue 12

Pemienune:
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_ [I‘) -10x+ 25 npu x & 4,

¥ 1z-3

npu x < 4.

IMpu kakux 3uadeHusx K npsimas y = K (X — 5) + 2 umeert ¢ rpadukom 6osiee 0THON TOUKHU?

u A

[ocTponM rpaduk GpyHKIHN y = X — 3 1ipu X < 4 u rpadux Gyskmun y = X2 — 10X + 25 mpu X >

4.

Onpeaenum 3HaYeHUS yrIIoBoro koddduiuenta K, npu koropom npsimas y = K (X — 5) + 2 umeet
¢ rpadgukom OoJiee 0JTHOM 00IIEH TOUKH.

[Mpu k = 1 npsimast y = K (X — 5) + 2 coBnanmaer ¢ mpsimoid y = X — 3.

[Tpu k> 1 mpsimast y =k (x — 5) + 2 nepecekaet rpaduk GyHKIHU B IBYX TOUKAX.

Bo Bcex ocTabHBIX CiTydasx — TOJIBKO ofHa oOrmas Touka. Oteet: K> 1.




banasl | Conep:kaHnue Kputepusi
2 I'padux mocTpoeH BEpHO, BEPHO HalAEHBI HCKOMbIE 3HaUEHUs TapaMeTpa
1 I'padux mOCTpOEH BEPHO, HO UCKOMBIE 3HAYCHHS NTapaMeTpa He HailIeHbl, HaliJCHbI
HEBEPHO WM HE BCE
0 PewreHne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, IIEPEUNUCICHHBIX BBIIIE
2 MaxkcuManbHbIN Oaiin
Banmanue 13

[Tepumetp paBHOOEApEeHHOM Tpamnenuu paBeH 80 cM, a oauH U3 yrioB — 150°. Haligure

ImIomaabTpaneuuu, €CJIM BeICOTA, OIYIICHHAasd Ha OCHOBAaHUE, paBHA 6 cM.

Permmenue:

[Tycteb B paBHOOeApeHHOM Tpanenuu ¢ ocHoBanussMu AD u BC yron B = 150°, a Beicota BK =

6

CM.

B npsimoyronsaom Tpeyronsauke ABK yron A = 30°, 3Haunt, AB=2BK =12 cm .

Torna B paBHoOeapennoii Tpaneun AD + DC = PABCD — (AB + CD) = 80 — 24 = 56 cwm.

SABCD =

AD + BC 56 ;

BK

5 =7'6=168CM'.

Ortser: 168 cMm? .

Bbanabl | Coaep:kaHue KpUTepusi
2 Xop pelieHus BEpHbBIH, BCE €To IIary BHITOTHEHBI TPABIIBLHO, MTOJIYUYEH BEPHBIN
OTBET
1 XoJ1 pelreHus BEpHbBIH, BCE €ro MIard BBITIOTHEHBI IPABHIILHO, HO JIAHBI HEMOJTHBIC
O0O0BSCHEHUS WITH JIONYIIEHA OJHA BEIYMCIUTEIIbHAS OINOKA
0 Pemienune He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, IEPEUUCIICHHBIX BHIIIIE
2 MaxkcuManbHbII 0aiuT

Jst opranM3anum KOHTPOJIA:




Metoaudeckue pekomeHaanum K yaueonuky A. I'. Mepaisika,
J1. A. Homupogckoro, B. b. [TonsikoBa MalOtematuka (yrinyOneHHBI yPOBEHB).
10 — 11 xnacc (KOHTpPOJIbHBIE PaOOTHI)
Peanuzamms tpedoBanuit ®I'OC cpegnero obmero oopa3oBaHus : METOAMYECKOE
nocobue miusa yuurtens / [JI. O. Pocnoga, E. E. AnekceeBa E. B. bymko]; mox pen.
JI. O. Pocnosoit. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 0Opa30BaHUS)
(https://edsoo.ru/mr-matematika/ )
IHocoOue:
e Hagurarop camonoarorosku EI'D ®UIIN https://fipi.ru/navigator-
podgotovki/navigator-ege#ma
e OTKpHBITHIA 0aHK TecTOBBIX 3amannii GUTU
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374
BOAQO/B

Kpurepuu 1 HOpMBI OLIEHKH 3HAHUH, YMEHUN M HaBBIKOB OOYyYarOLIUXCS I10
MaTeMaTHKe
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1. OrieHKa MUCHbMEHHBIX KOHTPOJIBHBIX Pa00T 00yJaIONTUXCs 10 MaTeMaTHKe:
OTBeT OLICHUBACTCS OTMETKOM «5», €CIIH:

— BeITosTHEHO 90% - 100% Bceili paboThI;

— YCTaHOBJICHO UCKOMOE M JIaHOC;

— B JIOTHYECKUX PACCYXKACHUSIX U 000CHOBAHWUHU PENICHHS HET MPOOETIOB U
OIIHOOK;

— B PCIICHUHU HET MaTEMaTHYECKUX OITHOOK (BO3MOKHA OJTHA HETOYHOCTb,
OIIMCKA, KOTOpasi HEe SBJSETCS CIACACTBUEM HE3HAHMSI WIIM HEITOHUMAHUS yIeOHOTO
Marepuaa);

OtmeTKa «4» CTaBUTCS B CICIYIONINX CIydasx:
— BbINIOJIHEHO 70% - 89% Bceil paboThI;

— 000CHOBaHUS IIArOB PEIICHUS HEIOCTATOUHBI (€CITM yMEHHE 00OCHOBBIBATh
paccykJAeHUs HE SIBISIIOCH CIIEIUAIBHBIM 00BEKTOM MPOBEPKH);

— JOMYUIEHBI OJJHA OLIMOKA WUJIM €CTh JIBa — TPU HEIOUETA B BBIKJIAJIKAX,
PUCYHKaX, UepTekax Ui rpapukax (eciau 3T BUuAbl padoT HE SBISUIUCH
CHeUaibHbIM 0OBEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, SCIIH:
— BbINIOJIHEHO 50% - 69% Bceil paboThI;

— JonyuieHo 0osee 0AHOM OMKMOKHM WK 0oJiee ABYX — TPEX HEAOUYETOB B
BBIKJIAJIKaX, UepTekax Wi rpadukax, HO oOyJaromuiics o0ianaer
00s13aTeTbHBIMUA YMEHHUSIMH TI0 TIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, SCIIH:
— BbITIOJTHEHO MeHee 50% Bceil paboThI;

- JIOMYIIEHBI CYIIIECTBEHHBIC OIIMOKH, MOKA3aBIINe, YTO 00yUYarOIIUics He
oOnafaeT 00s3aTeNbHBIMU YMEHHUSIMU TI0 TAHHOM TeMe B TIOJTHOM Mepe.

Otmetka «1» cTaBUTCS, €CIIH:

— paboTa nokasajia HoJHOE OTCYTCTBHE Y 00yUaroUIerocsi 00s3aTeabHbIX
3HAHWKM U YMEHUH TI0 MPOBEPSAEMOM TeMe WM 3HAUMUTEIbHAS YacTh pabOThI
BBITIOJTHEHA HE CAMOCTOATEINIBHO, C UCIIOJIb30BAHNEM TEXHUUECKUX CPEACTB;

— 0Oy4aroIuiicss OTCYTCTBOBAJ 0€3 YBAXKUTEIbHOM MPUUMHBI.
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Y49uTens MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WIIH
OPUTHHAIILHOE PEUICHUE 33a4H, KOTOPbIE CBHICTEILCTBYIOT O BEICOKOM
MaTEMaTHYECKOM Pa3BUTHH 00YYaIOIMIEroCcs; 3a PEeIIeHne 0oJiee CI0KHOM 3aaun
WIN OTBET Ha 00JIee CIIOXKHBIN BOTIPOC, TPEAIOKEHHBIE 00YYaIOIIEMYCs
JOTIOJTHUTEIHHO TIOCIIC BBITOJTHCHUS UM OCHOBHBIX 3aJ[aHHH.

2. OueHka MUCbMEHHBIX TEKYIINX padOT 10 MaTeMaTHKe.

[Ipu olieHKe MOBCETHEBHBIX OOYYAIONIMX PabOT MO0 MaTeMaTHKE yUYUTEIh
PYKOBOJICTBYETCS YKa3aHHBIMU HOpPMaMH OIIEHOK, HO YUUTHIBAET CTEIICHb
CaMOCTOATEILHOCTH BBIMOJHEHUS pabOT yJaluMuUCs, a TaKkKe TO, HACKOJIbKO
3aKperi€éH BHOBb M3y4aeMblil MaTepHall.

O6y‘{aIOIJ_[I/IC IIMCBMCHHBIC pa6OTBI, BBIIIOJIHCHHBIC YHallTUMHCS BIIOJIHC
CaMOCTOATCIBbHO C IIPUMCHCHHUECM PAHCC U3YUYCHHBIX B XOPOIIO 3aKp€HJIéHHI)IX
3H3HPII>1, OLOCHMBAIOTCA TaK K€, KaK 1 KOHTPOJIbHBIC pa6OTBI.

O6yqa}01uI/Ie IIMCBMCHHBIC pa6OTBI, BBIITOJIHCHHBIC BITIOJIHEC CaAMOCTOATCIIBHO, HA
TOJIBKO 4YTO U3YYCHHBIC 1 HCAOCTATOYHO 3aKp€HJIéHHBIe ImpaBujia, MOI'yT
OLICHUBATHCA HAa OJUH oamr BbBIIIC, YEM KOHTPOJIbHBIC pa6OTBI, HO OTMETKa «5» U
B 3TOM CJIy4acC BBICTABJIICTCA TOJIBKO 3a 663YKOpI/13H€HHO BBIITOJIHCHHBIC pa6OTBI.

3. OneHka TOManTHUuX MACHhbMEHHBIX Pa0OT MO0 MaTeMAaTHKE.
OueHuBarOTCs Tak ke, Kak KJIaccHasi padoTa 00y4arolero xapakrepa.
4. O11eHKa YCTHBIX OTBETOB O0YYAIOIIHUXCS IO MAaTEMaTHKE:

OTBET OLIEHUBAETCS OTMETKOU «5», €CIIN YUEHUK:

— CaMOCTOSITEJIbHO YCTAaHOBUJI HCKOMOE M IAHHOE, MOJTHO PACKPBLI
coJiep kaHre MaTepuaia B o0beMe, PeayCMOTPEHHOM MTPOrpaMMoOi U y4eOHUKOM;

— H3JI0KWJI MaTCpUaJl I'PaAMOTHBIM A3BIKOM, TOYHO MCITIOJIb3Ys
MAaTCMAaTUICCKYIO TCPMHUHOJIOTUIO U CUMBOJINKY, B onpez[eneHHoﬁ JIOTUYECKOM
IIOCJICA0BATCIIbHOCTH,

— MIPaBUJILHO BBIIOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMyTCTBYIOIIHE
OTBETY;

— MOKa3aJl yMEHUE WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU TPUMEPAMH,
IPUMEHATH €€ B HOBOM CUTYallMH NP BHIMOJIHEHUH MTPAKTUUYECKOTO 3a/IaHuUs;

— MIPOJIEMOHCTPHUPOBAII 3HAHUE TEOPUHU PAHEE U3YUEHHBIX COIMYTCTBYIOIIUX
TeM, C(OOPMUPOBAHHOCTh U YCTOMYMBOCTH UCIOJIB3YEMBIX IPU OTBETE YMEHUN U
HAaBBIKOB;
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— OoTBCYaJI CaMOCTOATCIIBHO, oe3 HaBO/SIIIUX BOIIPOCOB YUUTCIIA,

- BO3MOKHBI OHa — AB€ HECTOYHOCTH IIPHU OCBCIICHUEC BTOPOCTCIICHHBIX
BOIIPOCOB MJIM B BBIKJIaJIKAX, KOTOPBIC YUCHHK JICTKO UCIIPABUII ITOCJIC 3aMCUaHUA
YUUTCILIA.

OTBeT OLIECHUBAETCA OTMETKOM «4», €CIIM OTBET YUEHHUKA YIOBIETBOPSIET B
OCHOBHOM TPeOOBAaHMSM Ha OLEHKY «5», HO IIPU 3TOM UMEET OJIMH U3
HEJIOCTaTKOB:

- B U3JIOKCHHHU OOITYIICHBI HEOOIbIINE HpO6€JIBI, HC UCKa3UBIIICC
MATEMATHYICCKOC COACPIKAHNC OTBCTA,

— AOIIYHICHBI OAWH — IBd HCAOUYCTA IIPU OCBCIICHUHN OCHOBHOTI'O COACPIKAHNA
OTBCTA, UCIIPABJICHHBIC IMOCJIC 3aMCUYAaHUS YUHUTCIIA,

— AOITYIICHBI omunOKa miIm 0oJee ABYX HCAOUYCTOB IIPpH OCBCIICHUN
BTOPOCTCIICHHBLIX BOIIPOCOB MJIM B BBIKJIAJIKAX, JICTKO MCITPABJICHHLIC ITIOCJIC
3aMCUaHus yIUTCIIA.

OtMmeTKa «3» cTaBUTCA B CIICAYIOIIUX ClIydasax:

— HEIOJIHO PACKPBITO COEPKaHUE MaTepraia (ColepKaHne U3I0KEHO
(¢parMeHTapHO, HE BCEr/la OCIEA0BaTEIbHO), HO MIOKAa3aHO o0lIee MOHUMaHHUe
BOIIPOCA ¥ IPOJIEMOHCTPUPOBAHBI YMEHHUSI, IOCTATOYHBIE U1 YCBOCHUS
porpaMMHOro matepuana (onpeaenensl « TpeboBaHUsIMU K MAaTEMaTHYECKOM
HOJIFOTOBKE 00YYaOIIMXCs» B HACTOALLEH MporpaMmme 1o MaTeMaTUKe);

— HMCIIMCH 3aTPYAHCHHA U JOITYIICHDBI OIIIMOKH B OIMpCACIICHUHA
MaTEeMaTU4YECKOM TCPMHUHOJOTHH, YCPTCIKAX, BBIKIIAJKAX, HCIIPABJICHHBIC ITOCJIC
HCCKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTCIIA,

— YYEHUK HE CIPABUJIICA C IPUMEHEHUEM TEOPUU B HOBOW CUTYallMU IPH
BBIMIOJTHEHUH MTPAKTUUECKOIO 3a/IaHuUsl, HO BBITIOJIHUI 3aJaHHsI 00513aTEIbHOTO
YPOBHS CJI0KHOCTH MO TAaHHOW TEME;

— IIpu 10CTATOYHOM 3HAHHUH TCOPCTHUUCCKOI'O MaTCpHalia BEIABJICHA
HCOO0CTAaTO4YHAasA C(I)OpMI/IpOBaHHOCTB OCHOBHBIX YMCHI/Iﬁ 1 HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIONIUX CIy4dasx:
— HE PACKPBITO OCHOBHOE COJIepKaHNe YI4eOHOTo MaTepurara;

— OoOHapyXeHO HEe3HAHUE YUCHUKOM OOJIbIICH MM HanboJiee BaXKHOM 4acTH
y4eOHOro MaTepHuana;
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— JOTYIIEHBI OIITMOKU B OTIPEICTICHIUH MIOHITHMA, IPY UCTIOJIb30BAHUHT
MaTEeMaTUYECKOM TEPMHUHOJIOTUHU, B PUCYHKAX, YEPTEKaX WIH rpapukax, B
BBIKJIAJIKAX, KOTOPHIEC HE UCIIPABJICHBI MOCTIE HECKOJIBKUX HABOIAIIUX BOIIPOCOB
YUUTEJIS.

OrmMmeTka «1» cTaBHUTCS, SCIIH:

— YYEHUK OOHApYy>KWJI MOJTHOE HE3HAHUE U HETIOHUMAaHUE U3y4aeMOoro
y4eOHOro MaTepuaa Ui He CMOT OTBETUTh HU Ha OJIUH U3 MOCTaBICHHBIX
BOITPOCOB I10 U3yYEHHOMY MaTepHally.

5. OueHka MaTeMaTHYECKUX IUKTAaHTOB.

«5» - 100% npaBUIBHBIX OTBETOB

«4» - 70 — 99% mpaBHIIbHBIX OTBETOB

«3» - 50 — 69% npaBUITBHBIX OTBETOB

«2» - 0 — 49% npaBUIBHBIX OTBETOB

6. O1leHKa pa3HOYPOBHEBBIX TECTOB:

«5» - 86 — 100% mpaBUIBHBIX OTBETOB

«4» - 61 — 85% mpaBMIIbHBIX OTBETOB

«3» - 45 — 60% npaBUITBHBIX OTBETOB

«2» - 0 — 44% npaBUIBHBIX OTBETOB

7. O1ieHKa CTapTOBOW TUArHOCTUYECKOU pabOThI (BXOHON KOHTPOJIb):
«3aueT»/«5» - 86 — 100% npaBHIIbHBIX OTBETOB
«3auer»/«4» - 61 — 85% mpaBUIBHBIX OTBETOB
«3auer» - 42 — 60% npaBUIBHBIX OTBETOB

«uezayeT» - 0 — 44% mpaBUIILHBIX OTBETOB

OO6mast kaccuguKamms OnmoOK:

[Tpu olieHKe 3HAHWN, YMEHUH ¥ HABBIKOB, O0YYAOIIMXCS CIACAYET YUUTHIBATH BCE
omnOku (TpyObie U HETPyObIC) U HETOUYETHI.

['pyObIMH CUMTAIOTCS OIIMOKH:
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— HC3HAaHHC OIPCACIICHUSA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, ITpaBUJjI, OCHOBHBIX
MOJI0XKEHU I TCOPHUH,

— He3HaH#e (GopMYJI, OOIIETTPUHATHIX CHMBOJIOB 0003HAYEHUH BEJTUYHH,
CAMHUI] X U3MEPEHUS,;

— HE3HAHUE BEJIMYMH U €IUHUI] UX €AUHUIl U3MEPEHUS,
- HEYMEHHE BBIICJIUTH B OTBETE IJIaBHOE; OMPEACIISITh HCKOMOE U JIAaHHOE;
- HEYMEHHE MPUMEHSTh 3HAHUSI, AITOPUTMBI JIJIs1 pEIICHUS 3a/1a4;

- HEYMEHHE JIeJIaTh BHIBOJBI U 00OOIIECHHUS;

— HEYMEHHE YUTATh U CTPOUTH IpadUKu;

— HCYMCHHC I10JIb30BATHCA IICPBOUCTOYHHUKAMU, y‘I€6HI/IKOM n
CIIpaBOYHHUKaAMMU,

— HOTEPsl KOPHS WM COXPaHEHHE TOCTOPOHHETO KOPHS;
— oTOpacbiBaHuE 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

— BBIUHCIIUTENbHBIC OMMOKHU, €CIIM OHU HE SIBJISIFOTCS ONUCKOM;
— JIOTUYECKUE OIIHOKH.

K HerpyObIM ommbKaMm ciaeayeT OTHECTH:

— HETOYHOCTH (DOPMYJIMPOBOK, ONIpEICTICHUN, TIOHIATHH, TEOPHIA, BRI3BAHHAS
HEMOJIHOTOW 0XBaTa OCHOBHBIX NMPHU3HAKOB OMPEACIISIEMOTO MOHATHUS WA 3aMEHOM
OJIHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTECIEHHBIMU;

— HETOYHOCTH Tpaduka;

— HEpallMOHAJIbHBIA METO/] PEIICHUS 3a1a41 WUJIU HEI0CTAaTOYHO
MPOJYMaHHBIN IJIaH OTBETA (HApYLIEHUE JIOTHKHU, TOAMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU);

— HEepalMOHAJIbHBIE METO/IbI pabOThI CO CIPABOYHOM U JPYTOM IUTEPATypOid;
— HEYMEHHUE pellaTh 3a/1a4H, BHIIIOJIHATD 3aJaHUs B OOIIEM BH/IE.
Henoueramu siBnsgrorcs:

— HEpalMOHAJIbHbIE MPUEMbI BEIYUCIICHUHN U TPE0Opa30BaHuUi;

— HEOpEeKHOE BBIMOJIHEHHE 3aMUCeH, YepTekeH, CXeM, rpapuKoB.
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IIpuioxkenue 3 Tembl HHAUBUAYAJIBbHBIX H TPYNIIOBBIX POEKTOB
ANTOpUTMBI pelIeHUs] TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM YPaBHEHUM.
Benukue maTeMaTHKU APEBHOCTH
Benukoe uckycctBo u xu3nb Jxeponamo Kapaano.

['eoMeTpuyeckre MOJIENM B €CTECTBO3HAHUH.

['eomeTpus EBknmnaa kak nepsas HayyHas CUCTEMA.

['eometpus JlobaueBckoro

['eomeTpHsi MHOTOTPaHHUKOB

['padrueckuii MeTo1 peieHuss TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB.
['padrueckuii mOaX0/ K PEIICHUIO HEKOTOPBIX TPUTOHOMETPUUECKUX YPaBHEHUH.
['paduiku anemMeHTapHbIX PYHKIMI B pUCYHKAX

JnodaHTOBBI ypaBHEHUSI.

JnodaHTOBBI ypaBHEHUSI.

3araikvu upaMuibl

3aragodHble rpaUKu TPUTOHOMETPUYECKUX (DYHKIIHMA.

3a1ayr Ha IPOU3BOIHYIO.

3ameyaresibHbIE HEPABEHCTBA, UX 0OOCHOBAHME U NIPUMEHEHNE. Benukue
MaTEMaTHUKHU U UX

BEJIUKHE TEOPEMBI.

3ameyvaresbHbIe MAaTEMAaTUYECKNUE KPUBbBIE: PO3bI U CIIUPAIIH.

30J10Tast MPONOPLIMS

HuTepakTuBHbIE TECTHI IO TeMe «[Ipon3BogHas GyHKIMI.
HppanuoHansHble anredpandeckue 3a1auu.

Hcnonb3oBanue rpadukoB GyHKINNA IS peISHUs 3a/1a4.

HccnenoBanue rpaduka TPUTOHOMETPHUUECKOU (PYHKITUN

Kacarenbnbie k rpadukaM QyHKIUI 1 UX ypaBHEHUS.

KacarenbHble K TPUTOHOMETPUYECKUM (QYHKIUSIM.

KpacuBble 3a/1aun B MaTEMaTUKe

K HepaBencTBy MuTprHOBHYA.

KoMriekcHble U TUIIEPKOMILIEKCHBIE YU CIIA.

JloGauesckuit H.U. «KonepHuk reometpun»

Marematuka u guinocodpus

MeTtonbl nocTpoeHus rpaUKOB TPUTOHOMETPUUYECKUX (QYHKLIUM.
Mertonbl peneHuss TPUrOHOMETPUIECKUX YPABHEHU M

Meton MaremMaTnueckor MHIYKITMU Kak 3(HEKTUBHBIN METO]T JOKA3aTeIhCTBA
TUIOTE3.

HaxoxaeHue 3HaueHus TPUTOHOMETPUUYECKUX €IUHULL, HAX0XKACHHUE IUIOIIA N
TPEYrOJIbHHKA,

JIBAKEHUS.

HecTtannapTtabie criocoObl pereHusi TPUrOHOMETPUUECKUX YpaBHEHU N
OO6beMbl 1 TIIOLAAN TOBEPXHOCTEN MPAaBUIbHBIX MHOTOIPAHHUKOB U Tell
BpalleHUs

[lepnoIMYHOCTH TPUTOHOMETPUYECKUX (PYHKIUH.

[ToBepXHOCTH MHOTOI'PaHHUKOB

[TocTpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX HYHKIIUN
[TocTpoenue rpauKoB CIOKHBIX (HYHKIIHM.
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[TocTpoenue rpakoB TPUTOHOMETPUUYECKUX (DYHKIIMMA.

IIpunoxenne 4 Y4eOHO-MeTOANYECKOE O0ecniedeHne (MeTOAUYECKHE U
yueOHbIe T0co0Hsl, MeAUAPECYPChI)

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUUIA YYHEHUKA

Marematuka: anredpa 1 Hadala MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anre6pa ¥ HadaJla MaTeMaTUYecKoro aHaiausa (B 2 yactax), 10 kimacce/ Yacthb
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue;
noA penakierd Mopakosuua A.I'., O61IeCTBO C OrpaHUYEHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

Marematuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHAJIU3a, TEOMETPHS.
Anrebpa u Havasla MaTeMaTHYECKOro aHanu3a (B 2 gactsax), 11 kimacc/ Yacte
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue;
noA penakueid Mopakosuua A.I"., O01IECTBO C OrpaHUYEHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOANYECKUE MATEPUAJIBI 1A YUUTEJIA

Marematuka (yriyOsieHHbIH ypoBeHb). Peanuzarusi tpeboBanuii @I'OC
cpeaHero oduiero oopa3oBaHus : METoiUUeckoe rnocooue st yuurens / [JI.
O. Pocinosa, E. E. Anekceesa E. B. bynko]; nox pexn. JI. O. Pocnosoit. — M.

e Maremaruka. Anredpa 1 HayaJla MaTeMaTHYecKoro aHanusa, 10 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penaxiuei
[Toponwsckoro B.E., O61iecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
snarenbekuid neHTp «BEHTAHA-T'PA®y; AkiimonepHoe o011ecTBO
«M3parensctBO «IIpocBenieHne»

e Maremaruka. Anrebpa 1 HayaJla MaTeMaTHYeCKOro aHanumsa, 11 kmacc/
Mep3znsax A.I'., Homuposcknii [[.A., [Tonskos B.M.; nox penakuuei
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111€CTBO
«M3parensctBO «IIpocBenieHne»

MU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI M1 PECYPCBI CETU

NMHTEPHET

- https://resh.edu.ru/;

- https://www.yaklass.ru/;

- https://uchi.ru/;
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- https://education.yandex.ru/

Oouako 3uanuit https://school.oblakoz.ru/materials/495928
PO https://resh.edu.ru/

buomuoreka [IOK

MaTtepuajibHO-TEXHHYECKHE YCJI0BHUS peajn3alu NporpaMmbl 1o

MaTEMaTHKE:
OCH&HIGHI/IG KaOWHETa MaTeMaTHUKH
HanmeHnoBaHue ‘ CocraB u MMPCAHA3HAYCHUC O60py,I[0BaHI/I}I

MO,Z[YJIB: TCXHHYCCKHUC CPCACTBA O6y‘I€HI/I51

Crneunamu3upoBanHbiil | CrienHaTM3UpOBaHHbBIN MPOrPaMMHO-aIapaTHBIN

IIPOTPaMMHO- komiuiekc (CITAK) siBiisieTcst cocTaBHOM 4acThiO
anrapaTHbIN MH()OPMaATMOHHO-00pa30BaTENbHON CPEIbI
KOMIUIEKC Ileflarora 00pa30BaTENbHOIO YUpEkKACHUS, 00€CIIEUNBAET PEILICHNE

npodeCCUOHANIBHBIX 33J1a4 TeJlarora ¢ NpUMEHEHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTH.
CITAK nomxeHn o0ecrieunBaTh CETEBOE B3aUMOICHCTBUE
BCEX YYaCTHUKOB 00pa3oBaTesIbHOIO npoiiecca. Bee
texuuueckue cpeactBa CITAK momxHbI OBITH
CKOMMYTHPOBaHbI MEXIY COOOH.

CIlIAK exntouaem:

1 [TepcoHabHBIN UM MOOUIIBHBIN KOMIIBIOTEP
(HOYTOYK) ¢ IpenyCTaHOBJIEHHBIM ITPOrPaMMHBIM
obecrnieueHuEM

2 NnTepakTUBHOE 000pYAOBaHUE

2.1. aTepakTrBHAs JOCKA

2.2. IIpoeKkTop MyIbTUMEIUIHBINI

2.3. Busyanuzatop uudgpooii

3 Ob6opynoBaHue ISl TECTUPOBAHUS KaueCTBA 3HAHUM
00yJaroIMXCcs

4 KonupoBaJlbHO-MHOKUTENbHAS TEXHUKA

4.1. ITeuaTHO€, KONTUPOBAIBLHOE, CKAHUPYIOITUE
YCTpPOMCTBA

5 [Ipouee obopynoBanue BKirO9aeT Goto - u (Kim)
BUJICOTEXHUKY, TAPHUTYPY, YCTPOMCTBA /ISl KOMMYTAIIMU
000py10BaHUSI.

CneunamusupoBannbiil | CITAK siBnsiercs cocTaBHOM 4acThio MH(GOPMAIIMOHHO-

MpOTrpaMMHO- 00pa3oBaTeIbHON Cpeibl 00Pa30BATEIIHLHOTO
anmapaTHBINA yapeXKACHUS, 00SCIICUNBAET peIIeHnEe yueOHO-
KOMITJIEKC MO3HABATEILHBIX 33/1a4, O0YYAIOIINXCS C TPUMEHEHUEM
oOyuJaromerocs UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

(MKT). CITAK nomken obecrieunBaTh CETEBOE
B3aMMOJICHCTBHE BCEX YIACTHIUKOB 00Pa30BaATEIHLHOTO
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npouecca. Bee rexunueckue cpeacrsa CITAK nomxHsl
OBITh CKOMMYTHPOBAHBI MEXKIY COOOIA.

Moynb: 1abopaTOpHOE M JIEMOHCTPAIIMOHHOE 000PYA0BaHUE

Y4eOHast TeXHUKA MoskeT ObITh TpeIcTaBlIeHa HAOOpaMU KOHCTPYKTOPOB,
JUIS1 OTPaOOTKH POOOTOTEXHUKH,

PAKTHYECKUX TPEHAKEPAMHU U TIP., MPeAHA3HAYCHHBIMH JIJISI

JICHCTBUI M HABBIKOB, | MOJACIHUPOBAHUS, TEXHUIECKOTO TBOPUECTBA U MPOCKTHOU
IPOSKTUPOBAHUS U JeSTEIIbHOCTH, OTPAOOTKN NMPAKTHUECKUX HABBIKOB B
KOHCTPYHPOBAHUS o0yacTu 6€30MaCHOCTH KU3HEIECATETBHOCTH, TPYIOBBIX

HAaBBIKOB H IID.

Mopynb: HarJisIHbIe TOCOOUS

Harnsgasie mocobust | MoryT ObITh IIpe/ICTaBICHBI Y4eOHON TEXHUKOM,

o0ecreynBaoIe BU3yallbHO- 3BYKOBOE MPEACTABICHHUE
00BbEKTa U3yUEHHUS.

Harnsaasie mocoOust BKITIOYAOT:

DnekTpoHHBIE 00pa3oBaTenbHbie pecypchl (DOP), a
TaKXe TPAAUIIMOHHBIE:

00bEMHBIE TTOCOOUS - MaKeThl, MOJIEIH, U T.1.;
IJIOCKOCTHBIE TTOCOOUS - TaOIUIIbI, KAPTUHBI,
dboTorpaduu, KapThl, CXEMbI, YEPTEIKHU U T.II.

COBOKYHHOCTB KOMIIJICKTOB OCHAIIICHUA KaOMHEeTa MaTEMAaTHKH 00eCIIeUMBaeT
603MOIHCHOCMIb:

(GyHKUIHOHUPOBaHUS cOOTBETCTBYIOMIIEH TpeboBanusimM @I'OC COO
nH(pOpMAIIMOHHO-00pa30BaTEIHHOM Cpeibl 00pa30BaATEIHLHOIO YUPEIKICHHUS;
peanu3anuu B MOJHOM 00beME OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM
OCHOBHOT'O 00111eT0 00pa30BaHusl, OpraHU3alUU MPOCKTHOM 1eATeTLHOCTH,
MOJIETTMPOBAHUS M TEXHUUECKOI'O TBOPUYECTBA 00YUAIOLTNXCS;
UCIIOJIb30BaHUSI COBPEMEHHBIX 00pa30BaTEIbHBIX BHEYPOUHOU
nesitenbHOCTH (0OpazoBaTenbHas miatdopma «Uchi.rux»);

aKTUBHOTO MPUMEHEHHUsI 00pa30BaTEIbHBIX HHHOPMAITMOHHO-
KOMMYHUKaIMOHHBIX TexHoyoruit (AUC «BupTyanbHblil KaOMHET»
MaTEeMaTHKH);

0e30MacHOro JIOCTYIAa K MeYaTHBIM U 3JIEKTPOHHBIM 00pa30BaTEIbHbBIM
pecypcam, pacioiOKEHHBIM B OTKPBITOM JIOCTYIIE U (WIK) B (heiepaibHbIX U
PErMOHANIbHBIX LIEHTPaxX UH-POPMaMOHHO-00pa30BaTEIbHBIX PECYPCOB;

6 971IeKmpPOHHOU hopme:
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yOpaBisATh 00pa30BaTEIbHBIM MPOIIECCOM,

CO3/1aBaTh U PEIAKTUPOBATH JIEKTPOHHBIC TAOIUIIbI, TEKCTHI U
MpE3CHTAIUY;

WHJIMBUAYAJIBHO U KOJUJIEKTUBHO (MHOTOIMOJIB30BaTEIBCKUN PEXIM)
CO3/aBaTh U PEIAKTUPOBATh NHTEPAKTUBHBIC yUeOHBIC MaTEPUAIBI,
oOpa3oBaTenbHbIE PECYypPChl, TBOPUYECKHUE PAOOTHI CO CTATUYECKUMHU H
JTUHAMAYECKUMH TEKCTOBBIMH O0OBHEKTAMU;

pa3MemaTh, CHCTEMAaTU3UPOBATh U XPAaHUTh MaTepUabl 00pa30BaTEILHOTO




npoiiecca («obmaunbie» Texnooruu, Google-auck, Yandex-auck, Mail-
00J1aKo»;

IPOBOJAUTH MOHUTOPHUHT M PUKCUPOBATH X0 YU€OHOTO mpoiiecca u
PE3yNIbTaThl OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOMN POrpaMMbl 00IIIETO
oOpa3oBaHus;

MIPOBOIUTH PA3IUYHbBIC BUILI U (POPMBI KOHTPOJISI 3HAHUH, YMEHHUNA U
HaBBIKOB,

OCYIIECTBIIATH aanTUBHYIO (AudPepeHITMPOBAHHYIO) ITOJTOTOBKY K
TOCy/IapCTBCHHOM (MTOTOBOI) aTTECTAIINH;

OCYIIIECTBIATH B3aUMOJICHCTBHE MEX]Ty YIACTHUKAMH YIeOHOTO MpoIiecca,
B TOM qUcTaHIMOHHOE (TIocpenacTBoM Tutatdopmbl «I MUC DnexTponHas
IK0JIa» U TIaT(Gopmbl «PernoHaTbHON CHUCTEMBI TUCTAHIIMOHHOTO
o0Opa3oBaHUs)

Ilepeuens 3nekmponnbIX 00paA306amMEIbHHIX PECYPCOB:
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https://school.nso.ru/online-edu bubnmnoTeka «Mos mKoIa»
https://resh.edu.ru POIII

https://skysmart.ru Cxaii cmapt

https://www.yaklass.ru/ 51 Kiracc

https://fioco.ru/ ®M1OKO

http://fipi.ru/ ®UITA

http://www.math.ru MaTtepuass! mo MaremaTuke B EqnHO# KoJUIeKIUu
U(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB

http://www.mccme.ru Best anemenTapHas maremaTtuka: CpeaHss
MaTeMaTHYecKas HHTePHET-IIKOJIa

http://www.bymath.net T'azeta «Marematukay M3aaTenbckoro qoma
«IlepBoe cenTsOps» http://mat.1september.ru
https://sdamgia.ru/ moAroToBKa K TECTUPOBAHUIO

http://www.uztest.ru 3amaun o reomeTpun: HHOOPMAITHOHHO-TIOUCKOBAs
cucTema

http://zadachi.mccme.ru MaTepHeT-IpoeKT

«3amaun» http://www.problems.ru KommnbsrorepHast MaTeMaTHKa B IIKOJIC
http://edu.of.ru/computermath MaremaTika B « OTKPBITOM KOJIICIKE
http://www shevkin.ru Marematuueckue 3tioabl: SD-rpaduka, anumanus u
BU3YyaJIU3aI[Usl MATEMaTHYECKUX CHOKETOB

http://www mathedu.ru MexmyHapoHbie KoHpepeHiun «MareMaTHKa.
Kommwrorep. O6pa3oBanue» http://www.mce.su

http://eqworld.ipmnet.ru HayuHo-niomynsipHbIi pr3nKo-MaTeMaTHIeCKUui
*KypHai «KBaHT»

http://www.exponenta.ru ITopraix Allmath.ru — Bcst MaTematrka B ogHOM
MECTe

http://www.math-on-line.com MaTtemaTndyeckue OJIMMITHAIBI IS
IIKOJIbHUKOB

http://www.olimpiada.ru MaremaTndeckue OJIMMITHAIBI U OJIMMITHAHBIE
3aJ1aun
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