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PABOYAS ITPOI'PAMMA

[Ipenmert (kypc) MaremaTuka (yriiyOia€HHbBIN YPOBEHB)
Kimacc 10-11 xiace
OO611ee KOTUYECTBO YacoB 1Mo yueOHOMY Tuiany 544

Cocrasnena B cootBercTBuu ¢ denepanbHoii pabouelt mporpaMmoii mo MateMaTtuke.

(HauMeHOBaHUE TIPEAMETA)

YueOHuku: 1 Matemaruka: anre6pa 1 Havyaua MaTeMaTUYECKOTO aHaIN3a, TEOMETPHS.

AnreOpa 1 Havyana Marematudeckoro ananusa (B 2 yactsax) 10-11 kmaccsl/ Yacts 1: MopakoBuy
A.T'., Cemenos I1.B.; Yacts 2 Mopnkosuu A.TI'. u apyrue; nox penakuueid Mopakosuua A.T.,
O61mecTBO ¢ orpanndeHHO 0TBeTCTBeHHOCThI0 « 1O MHEMO3UMHA»

2. MaremaTuKka: anreOpa v Havyajga MaTeMaTHIEeCKOTO aHAIN3a, TEOMETPHSL.

I'eomerpust. 10-11 knaccsl: 6a30BbIi 1 yrinyoneHHbIH ypoBHE/ A.B.Iloropenos. - 7-e uzf., nepepad.
u qom. - M.: [Ipocsemenune, 2021

PaccmoTpena Ha 3acenannu MO yunTeneil eCTeCTBEHHO-HAYYHOTO U MAaTEMAaTHYECKOTO IIMKJIIa
(Ha3BaHHE METOJIMIECKOTO OOBETMHEHMS )

[TpoTokon Ne 1 ot «28» aBrycra 2023r.

PykoBogurens MO [Armmymmaa ALK/




OenepanbHass  paboyas  mporpaMma 10 Y4eOHOMY — IpeIMETy
«MaremaTtukay (yriayOiaéHHbBIN YypOBeHb) (IpeaMeTHas oonacts «MareMaTuka u
uHpopMmaTHKa») (Jajee COOTBETCTBEHHO — TMIporpaMma [0 MaTeMaTHKe,
MaTeMaTuKa) BKJIIOYACT MOSACHUTENBHYIO 3alKCKy, COJEp)KaHue OOydeHUs,
IUIAHUPYEeMbIE  Pe3yJbTaTbl  OCBOCHHMA  MPOTPaMMbl IO  MaTeMaTHKE,
TEMAaTUYECKOE TIAaHUPOBAHNUE.

[losicHuTenbHAs 3amMCKa OTpakaeT OONIME LEeA W 3aJadd W3y4YeHUs
MaTEMaTHKH, XapaKTEPUCTUKY MICUXOJOTHUECKHUX MPEATNOCHIIOK K €€ U3y4YEHUIO
00Oy4aroluMuUCs, MECTO B CTPYKType Y4eOHOro IlaHa, a TaKKe MOIXOIbl K
oTOOpY COJEpKaHMs, K ONpPENENCHUI0 IUIAaHUPYEMBIX pE3yJbTaTOB M K
CTPYKTypE TEMAaTUYECKOTO TNIAHUPOBAHUSI.

Copnepxanue 00y4eHUs PAcCKpBIBAET COAEPIKATENbHBIE JIMHUH, KOTOpPbHIE
MpearaloTcsa i 005A3aTeIbHOrO0 HM3YyYEHHsI B Ka)XJOM KJIacce€ Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTPaMMbI IO MaTeMaTHKe
BKJIIOYAIOT JIMYHOCTHBIC, METANpPEIMETHbIE pe3yJbTaThl 3a BECh IEPUOJ
oOyueHHus1 Ha YpOBHE CpEeAHEro oO0IIero oOpa3oBaHMs, a TAKXKe MPEIMETHbIE
JOCTHKEHHUSI 00Yy4aroIerocs 3a KakKplii rog 00yyeHusl.

[MOACHUTEJIBHAA 3AIINCKA

[TporpamMMa no matematruke yriayOiaEHHOTO YPOBHs Ui 0OydYaroluXcsl Ha
YpPOBHE CpeaHero oduiero oopazoBanus pazpadborana Ha ocHoBe I'OC COO ¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHHA, TPEABIBIIEMBIX K
MaTeMaTHYeCKOMy O0Opa30BaHUIO, M TPAAMLMNA POCCUHCKOrO OOpa3oBaHMS.
Peanuszanus nporpaMmel 0 MaTeMaTUKE 00ECTIEYNBAET OBJIAJCHUE KIIFOUEBbIMU
KOMIIETSHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JIJISl CAMOPAa3BUTHS U HEMIPEPHIBHOTO
oOpazoBaHus, LEI0CTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO u
MO3HABATEIBHOTO PAa3BUTHS JIMYHOCTH O0YYAIOUTUXCS.

B nporpamme nmo mareMatuke y4TeHbl Wieu U nojoxkeHus «KoHuenuuu
pa3BUTHS MaTeMaTudeckoro oOpaszoBanuss B Poccuiickoit ®enepanum». B
COOTBETCTBMM C Ha3BAaHWEM KOHIIEMIMM MaTeMaTU4ecKoe oOpa3zoBaHuE
JOJIKHO, B YAaCTHOCTH, pellaTh 3anayy oOecrnedeHus: HeoOXOAMMOIro CTpaHe
qrciia 00y4aroIuxcsi, MaTeMaTuyeckas MOoAroTOBKa KOTOPBIX JOCTATOYHA IS
NPOAOKeHUs 0o0Opa3oBaHHMsl MO pPa3IMYHBIM  HANpPaBJICHUSM, BKIIOYas

ImpenoJgaBaHuce MaTCMaTHKH, MAaTCMAaTHUYCCKUE MCCICAOBAHM, pa60Ty B c<1)epe



UH(OPMAIIMOHHBIX TEXHOJIOTHI U JIPYTUX, a TaKKe 0O0ecredeHusl sl KaXKJI0ro
0o0y4aronierocss BO3MOKHOCTH JIOCTMKEHUST MAaTeMaTWYeCKOM MOATOTOBKH B
COOTBETCTBUH C HEOOXOAUMBIM €My YpoBHEM. IMEHHO Ha pellieHue 3TUX 3a]1a4y
HaleJIeHa MporpaMma 1o MaTeMaTUKe YIiIyOJIEHHOTO YPOBHS.

B snoxy uudposoit Tpanchopmaiuu Bcex chep ueToBeUECKON AesATeIbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0e3 XOopollei
MaTEMaTHYECKON MOATOTOBKH. DTO OOYCIOBJIEHO TE€M, YTO B HAIlU JTHU PACTET
YUCJIO CHEUUAIbHOCTEH, CBS3aHHBIX C HENOCPEJACTBEHHBIM MPHMEHEHUEM
MaTeMaTUKU: U B chepe SIKOHOMUKH, U B OU3HECE, U B TEXHOJOTUYECKUX O0JIACTSX,
U JaXe B T'yMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr oOOydarommxcs, IIs
KOTOPBIX MaTeéMaTHKa CTaHOBUTCS 3HAYUMBIM IpPEAMETOM, (PYHIaMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO pacmmpserci. B Hero BXOOAT HE TOJBKO
oOyuaronuecsi, MJIAHUPYIOUIME 3aHUMATbCsl TBOPUYECKOW UM MCCIIEAOBATEIbCKOM
paboToii B 00JaCTM MaTeMaTUKH, HTHPOPMATUKHU, (PU3UKH, SKOHOMUKH U B APYTHX
00J1acTAX, HO U T€, KOMY MaTeMaTUKa Hy»Ha ISl HCIIOJIb30BaHMS B TpOQeccHsix, He
CBSA3aHHBIX HEITOCPEJICTBEHHO C HEH.

[IpuknagHass 3HAYUMOCTH MaTeMaTHKA OOYCJIOBJIEHa TeM, 4TO e¢
OpeaIMeToM  SIBISIIOTCS  (DyHAAMEHTaJbHble CTPYKTYpbl —HAlIero Mupa:
MIPOCTPAHCTBEHHbBIE ()OPMBI U KOJIMYECTBEHHbIE OTHOLIEHUS, (PYHKIIMOHATbHBIE
3aBUCUMOCTH M KaTErOpUHU HEONPEAENIEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMBbIX
B HEIMOCPEACTBEHHOM OIbITE, J0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX MIJis
pa3BUTHS  HAy4YHBIX M  TEXHOJOTMYECKMX HMJAEeH. be3  KOHKpPETHBIX
MaTeMaTUYECKUX 3HAHWW 3aTPyIHEHO MOHMMAHHE MPUHIUIIOB YCTPOWCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHWKH, BOCIPHUATHE W HMHTEpIIpPETaLUs
Pa3HOOOpa3HOW COIMAIBHON, IKOHOMHYECKOW, MOJUTUYECKONW HWH(MOpMAIIHH,
Manod(pexkTrBHA TOBCEIHEBHAs NpPAaKTUYEeCKas AesATeNbHOCTb. Bo MHOrmx
chepax mpodeccuoHaTbHON JEATEbHOCTU TPEOYIOTCS YMEHHS BBITIOJIHSITH
pacuéThl, COCTABJIATH ANTOPUTMbI, HNPUMEHATH (QOPMYJbl, MPOBOIUTH
reOMETPUYECKHEe U3MEpPEHHs] M  IOCTPOCHMs, YUTaTh, 0OpabaThIBaTh,
UHTEPIPETUPOBATH U MPEACTABISATh HHPOPMALIMIO B BUJIE TaOIUL, TUArpaMM U
rpauKOB, TOHUMATh BEPOATHOCTHBIN XapakTep CIyIaHBIX COOBITHIA.

OAHOBpPEMEHHO C pacliMpeHueM cdep NpUMEHEHHsT MaTEeMaTUKH B
COBpPEMEHHOM OOIIecTBe BCE 0o0Jiee BaXXKHBIM CTAHOBUTCS MAaTeMaTHYECKUI

CTHJIb MBIIJICHUA, HpO)IBHﬂIOHIHﬁCH B OHpeI[eJ'IéHHBIX YMCTBCHHBIX HABBIKAX. B



IpoLEeCcCe U3YUYEHUs] MaTEMATUKH B apceHall NPUEMOB U METOJOB MBbIIUICHUS
YeJIOBEKa €CTECTBEHHBIM O0pa3oM BKIKOYAKOTCA HHAYKIUS W JIEIyKUUs,
0000IIeHNEe M KOHKPETHU3allMs, aHajdu3 W CHUHTE3, KiIacCUpuKauus u
cucTemMarusanus, aOcTparupoBaHue M aHajorus. OOBEKTbl MaTeMaTHYECKHX
YMO3aKI/IIOUCHHI, NpaBWIa MX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX MOCTPOCHUMN, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUs (HOPMYITHPOBATH,
00OCHOBBIBaTh U JIOKa3bIBaTh CYXJIEHHUS, TEM CaMbIM (POPMUPYIOT JIOTHUECKUN
CTWJIb MbIILIEHUS. Beaymias poib NpuHaUIeKUT MaTeEMATUKE B (POPMUPOBAHUU
AITOPUTMUYECKOM  KOMIIOHEHThl ~ MBIIUIEHUS W BOCHUTAHUM  YMEHUU
NENCTBOBAaTh IO 3aJaHHBIM aJrOpUTMaM, COBEPIICHCTBOBaTb H3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpomecce pemieHus 3agad — OCHOBBI JUIA
OpraHu3alud y4eOHOHN NEeATEbHOCTH HAa ypOKax MaTeMaTUKH — Pa3BUBAIOTCS
TBOpUYECKas U MPUKIAIHAS CTOPOHBI MBILIICHUS.

OOyueHue maTemMaTHKe NAa€T BO3MOXXHOCTb pPa3BUBATH y OOYYAIOIIMXCS
TOYHYIO, pallHOHAIBHYIO U UHPOPMATUBHYIO peub, YMEHHUE OTOMpPATh Haubosee
HOJIXOJSAIINE  SA3BIKOBBIE, CHMBOJHMYECKHE, TIpaduyecKkue CpeiacTBa Ui
BBIPAKEHHUSI CYKACHUM U HATJISAHOTO UX MIPEICTABIICHHUS.

HeoOxoauMbIM ~ KOMIIOHEHTOM OOHIeH KyJIbTYpbl B  COBPEMEHHOM
TOJIKOBAaHUM  sBJIAETCS  oOIlee 3HAKOMCTBO C  METOJaMU  IO3HAHUS
JNEHUCTBUTEIBLHOCTH, MPEACTABICHUE O MPEAMETEe M METOJE MaTeMaTHKH, €ro
OTJIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX
OPUMEHEHUS MATEMATHKY JUISl PELICHNS HAYYHBIX U MPUKIAIHBIX 3a7a4. Takum
o0Opa3zoM, MaTeMaTuyeckoe o0pa30BaHKE BHOCHT CBOW BKJIaJ B (pOPMHUpPOBAHUE
oOmiet  KyJabTypsl — 4YenoBeka. VI3yueHume  MaTeMaTWKu  CIIOCOOCTBYET
ACTETUYECKOMY BOCHUTAHUIO YEJIOBEKA, MOHMMAHMIO KPACOThl M H3SLIECTBA
MAaTEMaTUYECKUX  PACCYXKIEHUM, BOCHPUATHIO TIEOMETpUUYECKHX  (popM,
YCBOCHUIO UJIEU CUMMETPHH.

[IpuopureTHbiMu  1ensiMu - oOydenusi matematuke B 10-11 kmaccax
yIiIyOJIEHHOM YPOBHE MTPOJOJIKAKOT OCTAaBAThCS:

dbopMHpOBaHHE LEHTPAIbHBIX MATEMaTUYECKUX MOHATUH  (4Yucio,
BEJIMYMHA, TeoMeTpuueckas ¢urypa, MNepeMeHHasl, BEPOATHOCTh, (YHKIHUA,
MPOU3BOJHAS,  HUHTErpaig),  OOECHeuMBAIOIIMX  IMPEEMCTBEHHOCTh  H
IEPCIEKTUBHOCTh MaTeMAaTUYECKOr0 00pa3oBaHusl 00y4daroIUXCs; MOABEACHNE
oOy4arolmuxcst Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U

Ha



MaTeMaTUKH W OKPYKAOUIEro MHpa, MOHMMAHUIO MATEMAaTUKU KaK 4YacTu
0011Ie¥ KyJIbTYpPhl YEJIOBEUECTBA; PA3BUTHUE HMHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM oOy4aronmxcs, MO3HABATEIbHON aKTUBHOCTH,
UCCIIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, HHTEPECA K U3yUYCHUIO
MaTEeMaTUKH; dbopmupoBaHUe GyHKITMOHATBHON MaTeMaTU4eCKOn
rPaMOTHOCTH: YMEHHUS paclo3HaBaTh MAaTEMAaTHUUYECKUE ACIEKThl B PEabHBIX
KU3HEHHBIX CHUTYyallUsIX M TPU HU3YYEHUU JPYTHUX YUYEOHBIX TIIPEIMETOB,
POSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOPMYITUPOBATh UX Ha SI3bIKE
MaTeMaTUKU U CO3/l1aBaTh MAaTeMaTUYECKHUE MOJIEIU, MPUMEHSTh OCBOCHHBIN
MaTeMaTUYECKHUI amnmapar JJisl pEelIeHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIE PE3YIIbTATHI.

OCHOBHBIMH JIMHUSIMU cojepkaHusi mateMatnku B 10-11 xkmaccax
yrayOn€HHOTO YpOBHS sBIAIOTCS: «Yuciaa ©  BBIYMCICHUS», «Anredpa»
(«AnreOpanyeckue BbIpaXEHUS», «YpaBHEHUS M HepaBeHCTBa»), «Hauana
MaTeMaTU4YecKoro aHanuzay, «l'eometpusi» («['eomerpuyeckue GUTYpHI U HUX
cBOlCcTBa», «M3MepeHHe TreoMeTpUYecKHX BeIWYUH»), «BeposSTHOCTh U
CTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS TMapajuieNibHO, Kaxjaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHAa OT
JIPYroH, a B TECHOM KOHTaKTe M B3auMoaercTBun. Kpome 3Toro, nx o0bequHseT
JOTHYECKass COCTaBIIAIOLIAsA, TPAAUIMOHHO TMPHUCYIIAass MaTeMaTUKE W
MPOHU3BIBAIOIAS BCE MaTEeMaTUYECKHUE KYpPChl U COJCPKATEIIbHBIC JIMHUU.
ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMEHHE OMNEPUPOBATH
NOHATUSMU: ONpPEAEIICHUE, aKCUOMa, TEOpeMa, CJIEICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTelIbCTBO, PAaBHOCWIIbHBIE (POPMYIUPOBKH, YMEHHE (HOPMYIUPOBATH
oOpaTHO€ W TPOTUBOIMOJIOKHOE YTBEPXKJICHHE, TMPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPHI, UCIOIB30BaTh METOJl MATEMAaTUYECKOW UHAYKIUU, MPOBOIUTH
JIOKa3aTeJIbHbIE PACCyXXICHUS MPU PEIICHUH 3aj]lay, OIEHUBATh JOTUYECKYIO
MPaBUWIBHOCTh PACCYXKJICHHI» OTHOCUTCS KO BCEM Y4eOHBIM KypcaMm, a
dbopMHpOBaHUE TOTUYECKUX YMEHUN pactpeieieTCsl 0 BCeM rojam oOydeHus
Ha YPOBHE CPEITHETO O0IIero 00pa3oBaHMsI.

B cootBerctBun ¢ ®I'OC COO Mmarematuka SBISICTCS 00s3aTEIbHBIM
MpeaMETOM Ha JIaHHOM YpoBHE oOpaszoBaHus. Hacrosmedr mporpamMmoi mo
MaTeMaTHKe peaycMaTpUBaeTCs U3YUYECHHE y4eOHOTro npeaMera
«MaremaTtuka» B paMKax TpEX Y4YeOHBIX KypcoB: «Auredpa u Haudana



MaTeMaTHYeCKoTo aHanm3a», «l'eoMmerpusi», «BeposSTHOCTP W CTaTUCTUKAY.
dopMUpOBaHUE JIOTHYECKUX YMEHUU OCYIIECTBISETCS Ha TMPOTSHKEHUU BCEX
JeT oOydeHHsI Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, a JEMEHTHI JIOTUKH
BKJTIOUAIOTCS B COJIEP’KaHNE BCEX HA3BaHHBIX BHIIIEC YICOHBIX KypCOB.

OO0111ee KOJIMYECTBO YacOB, HAIMPABJICHHBIX HA M3yYEHHUE MATEMATHUKHU Ha
yrayosierHoMm ypoBHe — 510: B 10 kiacce — 272 4aca (8 yacoB B Heneno), B 11
Kiacce — 272 4acoB (8 4acoB B HEAEIO).

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHMA
JIMHHOCTHBIE PE3VJIBTATHI

1) TpakmaHCKOTO  BOCHUTAHUS: CHOPMHPOBAHHOCTD  TPAKIAHCKON
MO3ULIMH 00YYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO
oOuiecTBa, MPEACTAaBICHUE O MaTEMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHHM, MpOLEAYp IpakJaHCKOTo o0IiecTBa (BbIOOpPHI,
OMPOCHI U JIPYro€), yMEHUE B3aUMOJEHCTBOBATh C COUMATbHBIMA UHCTUTYTaAMHU
B COOTBETCTBUU C UX (DYHKIMSAMU U HA3HAYEHUEM;

2) MATPUOTHYECKOTO BOCIUTAHHS: CHOPMUPOBAHHOCTH POCCUHCKOU
IPAKIAHCKOM HWIECHTUYHOCTH, YBAXEHUS K MPOLNUIOMY M  HACTOSILIEMY
POCCUMCKOM  MAaTeMaTUKH, LEHHOCTHOE OTHOLIEHHE K  JOCTHKECHUAIM
POCCHUHCKMX MAaTeMaTUKOB M  POCCUMCKOW  MAaTeMaTH4YeCKOW  IIKOJIBI,
HCIIOJIb30BAHUE ATUX JOCTHKEHUM B JIPYTMX HAyKax, TEXHOJOTHUSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOTO  BOCIIMTAHHS:  OCO3HAHUE  JYXOBHBIX
LEHHOCTEH  POCCHUHCKOTO  Hapoaa, C(HOPMHPOBAHHOCTH  HPABCTBEHHOIO
CO3HAHUS, ITUUECKOTO MOBEJEHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
NOCTUKEHUW HAYKU U JIESITEIbHOCTHIO YUEHOT0, OCO3HAHME JINYHOIO BKIIA/IA B
MOCTPOCHUE YCTONYHUBOIO OYIyIIETO;

4) SCTETHYECKOTO BOCHUTAHUS: OSCTECTHYECKOE OTHOIICHUE K MHUpY,
BKJIFOYAsl SCTETHUKY MAaTEeMaTHUECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady,
pELIeHU, pacCyXIECHU, BOCIPUUMYUBOCTD K MATEMAaTHYECKHMM acCHEKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢dwusmueckoro BocmuTaHUA: CPOPMHUPOBAHHOCTH YMEHHS TPUMEHSTH

MAaTeMaTUYCCKUE 3HAHHUA B MHTCpECAX 3I0pOBOro M 0e30macHoro o6pa3a



’KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (370pOBOE MHUTAHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHA M OTAbIXA, peryisipHas (uznyecKas
aKTUBHOCTH), (U3MUYECKOEC COBEPIICHCTBOBAHHWE IPH 3aHATHIX CIOPTUBHO-
03/I0POBUTEIHHON ACSITETHLHOCTHIO;

6) TpymOBOro BOCIHTAHHS: TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH
TPYAOTMIOOMS, HMHTEpPeC K  pasIu4HbIM  cdepaMm  MpodecCHOHATEHOM
JESTENIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHMKOW M €€ MPUIIOKEHUSMHU, yYMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccur W pearn30BBIBATH
COOCTBEHHbIE  JKU3HEHHBIE IIJIaHbl, TOTOBHOCTh U  CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpPa30BaHUIO U CaMOOOPA30BAaHUIO HAa NPOTSIKEHUU BCEl
’KU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH MPAKTHUECKUX 3ajad
MaTeMaTHUYecKoil HampaBieHHocTH; DenepanbHas paboyas mporpamma |
Marematuka. 10—11 kmaccsl (yriyOnEHHBIN YPOBEHD)

7) DKOJOTMYECKOTO BOCIHTAHUS: CHOPMUPOBAHHOCTH 3KOJIOTUYCCKOU
KYJIbTYpbl, MOHUMAaHHUE BIUSHUS COLUAIBHOIKOHOMUYECKUX IPOLECCOB Ha
COCTOSTHUE TPUPOJHOW U COIMAIBHOW CpEAbl, OCO3HAHUE TIO00ATHHOTO
XapakTepa JKOJIOTMYECKUX  MpoOsieM, OpHEHTalus Ha  [pPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM Ui pelieHus 3a7ad B 00J1acTU OKpYKarollel Cpe/ibl,
TUTAHUPOBAHHUE TIOCTYNKOB W OILIGHKH WX BO3MOJXHBIX TIOCIEACTBUN IS
OKpYXarouen cpepl;

8) LeHHOCTH HaydyHOro MO3HAHHS: CHOPMUPOBAHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIECTBEHHOU
NPAaKTHKH, MOHMMAaHHWE MaTeMaTHYeCKOM HayKH Kak c(epbl 4YeloBEeYeCKOU
JEeSITeIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH JUIsS Pa3BUTHSI [IUBUIIM3ALINH,
OBJIaJICHHE S3bIKOM MaTEeMAaTHKU U MaTeMaTHYeCKON KyJIbTYpPOW KaK CPeACTBOM
MO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENIBCKYIO
JesITeIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesymprare wu3ydeHHs MaTeMaTHKH Ha YPOBHE CpEIHET0 OOIIero
oOpazoBanusi y oOydaromierocss OyayT cQOpMHUPOBaHBI TO3HABATEILHBIC
YHUBEpCaJbHble Y4YeOHblEe JEHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe JCHCTBHS, PETYISATHBHBIC YyHHUBEpPCATIbHBIC YyUeOHBIC JCHCTBUS,

COBMECTHAA ACATCIIBHOCTBD.



ITo3HaBaTenbHbIE  yHUBEpcallbHble  y4yeOHble  nelicTBus  ba3oBble
JIOTUYECKUE JCUCTBUS: BBISIBIATh U XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKU
MaTEeMaTUYECKUX OOBEKTOB, TOHATUM, OTHOIIEHUH MEXAYy MOHITHUIMH,
(opMynupOBaTh OIpENEICHUs] MOHITHM, YCTaHAaBIMBAaTh CYLIECTBEHHBIN
MpU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS IJisi 000OIICHNUS U CPAaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHaIN3a; BOCIPHUHUMATH, (POPMYIHPOBATH U MPEoOPa30BHIBATH
CYXIECHMSI: YTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHBIE, YACTHBIE U OOLIHE,
YCIIOBHBIE; BBIABIIATh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MPOTUBOpEYMS B (PaKTaX, JAHHBIX, HAOMIOACHUAX U YTBEPKICHUSX, MIPEAJIaraTh
KPUTEPUU ISl BBISIBICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUH; JIEIaTh BHIBOIbI
C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOYEHHH, YMO3aKIIOUEHUH [0 aHaJOTUHU; HPOBOAUTH
CaMOCTOSITENIbHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPsIMBbIE U OT
NPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPH U
KOHTPOPHUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CY>KJICHHSI M BBIBOJIbI; BEIOMPATH
crnocod pemeHuss ydyeOHOW 3ahaud  (CpaBHMBAaThb HECKOJBKO BAapUaHTOB
peunieHusi, BbIOMpaTh HauOoyiee MNOAXOIAIUNA € YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KpUTEpUEB). ba3oBbie UCCIEN0BATENbCKUE IEUCTBHUS:

UCII0JIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMynupoBaTh  BOMNPOCHI, (UKCUpPYIOLIME MPOTUBOpEUYUEe, Mpodiemy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO IIO3WLHIO, MHEHHE;, IPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN
AKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTAHOBJEHHUIO OCOOEHHOCTEH MAaTeMaTU4ecKoro OOBEKTa, SIBJICHHUS,
npolecca, BBISBJICHUIO 3aBUCUMOCTEN MEXIy OObEKTaMH, SBJICHUSIMHU,
MPOIIECCaMH; CaMOCTOSITENHHO (OPMYIUPOBATh OOOOIICHHS W BBIBOJBI T10
pe3ynbTaTaM  NPOBEAEHHOTO  HAOMIOACHMS, HCCIECJOBAHMS, OLICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0000IIEHHUI;

POTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJIBUTATh
IPEATNOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISIBIISATH Je(DULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BONPOC M JUIsl pEUIeHMs 3aJaud; BbIOMpaTh HHPOpPMAIMI0 U3 HCTOYHUKOB

PAa3JIMYHBIX THUIIOB, AHAJMU3HUPOBATL, CUCTCMATU3NPOBATL U MHTCPHPECTUPOBATDH



MH(POPMALIMIO PA3NIMYHBIX BUIOB M (OpPM MpencTaBiIeHUs; CTPYKTYPUPOBATh
uH(GOPMAILINIO, IPEJCTABIATH €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLIEHUBAaTh HaEKHOCTD UHpOpMaLUU o CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YU€OHBIE JEHCTBUS: BOCIPUHUMATD U
(GopMyTUpOBATh CYXKJIEHUS B COOTBETCTBHH C YCIOBUSIMHU M LIETSIMHU OOIICHHUS,
SACHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
NUCHbMEHHBIX TEKCTaX, JlaBaTh I[IOSCHEHUS 110 XOJy pELIEHUs 3aaayd,
KOMMEHTHPOBATh MOJYYEHHBIH pe3ynbTar; B XOoJe OOCYXIEHHUs 3a/1aBaTb
BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEeMbI, pelaeMoil 3aaaqu,
BbICKA3bIBaTh WJEH, HALICJICHHbIE HA IOMCK pELIECHUS, COMOCTABIATh CBOU
CYXKICHHUSI C CYXKICHUSMH JAPYTUX YYaCTHUKOB Juanora, OOHapy>KUBaTh
pazMyMe M CXOACTBO TMO3MIMI, B KOPpPEeKTHOM (opme QPopMynHpoBaTh
pasHoTacHsi, CBOM BO3PAKEHUS, MPEICTaBISTh PE3yIbTaThl PEIICHUS 3a/1a4H,
HKCIIEPUMEHTA, HCCIEAOBAHUSA, IPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (Qopmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

PerynstuBHbIe yHUBEpCaIbHbIE YUEOHbIE IEHCTBUS

CaMoopraHu3anus: COCTaBIIATh TUIAH, alNTOPUTM pEIICHUS 3a/Jayw,
BBIOMPATh CIIOCOO pelieHus: ¢ YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATH BAapPHAHTHI PEIICHHUH C
y4ETOM HOBOM MH(OPMAIIHUH.

CaMOKOHTpOJIb: BJIAJI€Th HaBbIKAMHU IIO3HABATEJILHOM pPEeQIEKCUN Kak
OCO3HaHHUSI COBEPIIAEMBIX JCWCTBUIA M MBICIUTENBHBIX IPOIECCOB, MX
pe3yNbTaTOB, BIAJAETh CIIOCOOAMH CAMOIPOBEPKU, CAMOKOHTPOJISI Mpolecca U
pe3yibTaTa pelIeHUs MaTeMaTHYecKOM 3ajJaud; MpeABUAETh TPYIHOCTH,
KOTOpPBbIE MOTYT BO3HUKHYTH TPU PEUICHUH 3a/ladl, BHOCHUTh KOPPEKTHBBHI B
JeSITeIbBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH; OIICHHBATh COOTBETCTBHE pe3ysibTaTra LEIH U
YCIOBUSIM, OOBSICHSITh MMPUYHUHBI TOCTIKEHUS WM HETOCTH)KCHHUS PE3yTbTaTOB
AESTENbHOCTH, HAXOAUTh OIMUOKY, TaBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHast ACSITENHLHOCTH: TOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA
KOMaH/JIHOM W WHAMBHUIYaIbHOM paOOThl NpU pelIeHUH YYEeOHbIX 3ajad,

IMpUHUMAThb [CJIb COBMECTHOM ACATCIIbBHOCTHU, INUIAHUPOBATH OpPIraHU3alnuio



COBMECTHOH pabOTHI, pacipenesiTh BUABI paboT, TOTOBApUBATHCS, 0OCYXKIATh
MpoIecc M pe3yabTar paboThl, 0000IaTh MHEHHS HECKOJbKHX JIIOJICH;
y4acTBOBATh B TPYNIIOBBIX (hopMax padoThl (00CYXAeHUsI, 0OMEH MHEHUH,

«MO3TOBBIE MITYPMBI» W HWHBIC), BBHIIOJHATH CBOK YacTh palbOTHl U
KOOPAWHHUPOBATh CBOW NIEHCTBUS C JPYTMMH WICHAMH KOMAaH[bI, OIICHHWBAThH
KayeCcTBO  CBOETO0  BKIaJAa B  OOMHUHA  MPOAYKT MO  KPUTEPHSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMH B3auMOACHCTBUS. [IpenMeTHbIC pe3yIbTaThl
OCBOCHHS (henepaibHON paboueill MmporpaMMbl IO MaTeMaTHKE MPEACTaBICHBI
no rojaMm OOy4YeHUSs B paMKax OTACJIbHBIX Y4€OHBIX KypCOB B

COOTBCTCTBYIOIIIHX pa3Jiciiax HaCTOHHleﬁ IMporpaMMBlI.

Y4eOHbli Kypc «Auredpa 1 HaYaJIa MATEMATHYECKOI'0 aHAJIM3A.
Yriay0aeHHbI YPOBEHb

HOACHUTEJIBHAS 3AIIMCKA

VYuebnslii Kypc «Anredpa U Hayajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OJIHUM U3 HaubOoJiee 3HAYMMBIX B IpOrpaMMe CpelHero oOiero oOpa3oBaHUs,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH O0ECIEeUUBAET UHCTPYMEHTAIBHYIO 0azy s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTrOoil CTOPOHBI, POPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIUICHHE 00YUYaIOIIUXCsl Ha YPOBHE, HEOOXOIMMOM
JUIL OCBOCHUSI WH(POPMATHUKHU, OOIIECCTBO3HAHUS, HUCTOPHUM, CIOBECHOCTH H
ApYruX JUCHUIUIMH. B paMkax nmaHHOro y4eOHOro Kypca oOydwaromuecs
OBJIAJICBAIOT  YHUBEPCAJIbHBIM  SI3BIKOM  COBPEMEHHOW HAyKH, KOTOpas
dbopMyIUpyET CBOU JOCTUKEHUS B MaTeMaTHu4ecKon (opme.

VYuebHblli Kypc anreOpbl ¥ Ha4all MaTeMaTUYeCKOTO aHaJln3a 3aKJIa/IbIBaeT
OCHOBY Il YCHEIIHOTO OBJIAQJCHUS 3aKkoHaAaMU (U3UKH, XHUMHUH, OWOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJIEHIIMH pa3BUTHS DKOHOMHKHA W OOIIECTBEHHOM
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX IMHUQPPOBBIX |
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BaTh UX JUIS JaJbHEHIIEro
oOpa3oBaHUsI M B TOBCEJHEBHOM JKM3HU. B TO e Bpems OBJaJCHUE
a0CTpaKTHBIMM ¥  JIOTMUECKH CTPOTUMU  KOHCTPYKIMSIMU  aireOpbl U
MaTeMaTUYECKOr0 aHajdu3a pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, IOKA3bIBATh YTBEPKJIEHHUS C TOMOIIBIO UHAYKIUU U
paccykJath JEAyKTUBHO, MCIOJb30BaTh OOOOIIEHHE U KOHKPETU3ALIHUIO,



abcTparupoBaHME€ U aHAJIOTHIO, (QOPMHUPYET KpEAaTHUBHOE M KPUTHUUYECKOE
MBIIIICHHUE.

B xozme m3yuenus yueOHOro Kypca «Anredpa u Havaja MaTeMaTHYECKOTO
aHanu3a» oOydarol[Uecs MOJTY4YaloT HOBBIM ONBIT PEIIEHUs MPUKIATHBIX 3a7ad,
CaMOCTOSATEJIBHOTO IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH PEAIbHBIX CUTYallUM,
UHTEPIPETAlMNA  IOJYYEHHBIX  PEIICHWM, 3HAKOMATCA C  INPUMEpPaMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJAE, HAYKE M HCKYCCTBE, C
BBIJAIOIIUMUCSA MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblll Kypc 00JaAaeT 3HAYUTEIbHBIM BOCIHMTATEIbHBIM MOTEHLIHUAIIOM,
KOTOpPBIM peanu3yeTcsi Kak depe3 Yy4eOHbId Marepuaj, CIOCOOCTBYIOLIUN
(OopMUPOBAaHNIO HAYYHOI'O MHUPOBO33PEHHUS, TaK M uepe3 creuupuky yueOHOoU
NEeATEeNIbHOCTU, TpeOyromel MpOAOIKUTEILHON KOHIICHTPAIlMM BHUMAaHUA,
CaMOCTOSITENIbHOCTH, AaKKYpaTHOCTH M OTBETCTBEHHOCTH 3a IOJIYYEHHBIN
pe3ynbTar.

B ocHoBe MeToanku oOydeHHUs anredpe M HavajaM MaTeMaTHYeCKOro aHaiu3a
JICKUT AESITEIbHOCTHBIN NMPUHIUI 00YUEHHUSL.

B crpykrype yueOHOro kypca «Ainredpa W Havaja MaTEMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBl CIEIYIOUIUE COAEPKATEIBHO-METOANYECKUE JIMHHH:
«Hucna u BeruucneHus», «OyHkuU U rpadukn», «YpaBHEHHS] U HEPABEHCTBAY,
«Havana marematuyeckoro ananmsa», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE
COZIEpPXKATEIBHO-METOIMUECKUE JIMHUM H3Yy4YaroTCsl HAa MPOTSHKEHHHM IBYX JIET
oOyueHHUs1 Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHUsl, €CTECTBEHHO JOTIOJHSIS
IpyT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU M pasjeiaMu. J(aHHbBIN
y4eOHBI KypC SBISIETCA MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
CoJiep)KaHHUE HECKOJbKUX MaTeMAaTUYECKUX IUCIUIUIMH, TaKuX Kak aireopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHAIKU3, TEOPHUs] MHOXKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo Mepe Toro kak oOydvarouiuecsi OBJaAeBalOT BcE OoJiee
HIMPOKUM MATEMaTHYECKHUM alllapaToM, Y HUX IMOCIEI0BaTeIbHO (POPMUPYETCs
U COBEPILICHCTBYETCS YMEHHE CTPOUTHh MAaTEMaTUYECKYI0 MOJEIb pPEaTbHON
CUTYaIINH, TPUMEHSTh 3HAHUS, TOJTYYEHHbIE MPU U3YyYEHUU y4eOHOro Kypca, AJis
pEelIeHUs] CaMOCTOSITeNIbHO C(OpPMYJIUPOBAHHON MaTeMaTU4YecKOM 3ajaud, a
3aT€M MHTEPIIPETUPOBATH CBOW OTBET.

CopeprkarenpHO-MeTOAMYECKasd TUHUA «Hucna ¥ BBIYUCICHUS» 3aBEpLIACT

(¢opMupOBaHHE HABBIKOB HCIOJB30BAaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOE



ObUIO HAYaTO Ha YPOBHE OCHOBHOTO o0IIero oopazoBanus. Ha ypoBHe cpeanero
obmiero obpa3zoBaHusi 0c000€ BHHMaHHUE YAENsAETCS (POPMHUPOBAHUIO HABBHIKOB
palMOHANBHBIX BBIYMCICHHN, BKIIOYAIOMIUX B ce0sl MCIOJIB30BAHUE PA3IMYHBIX
¢opM 3amucu uucia, YyMEHHE NeNaTh NMPUKUAKY, BBITOIHATH MPHOIMKEHHbBIE
BBIYHCIICHUS], OLIEHUBATh YHCIOBBIC BBHIPAXKEHUS, padOTaTh ¢ MaTeMaTUYECKIUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalONIMMCS MHOXECTBa HATypajbHBIX, LEJBIX,
palMOHANBHBIX W JCUCTBUTENBHBIX YHMCET JOIMOJHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 3THX MHOXECTB pPacCMaTpUBAIOTC
CBOWCTBEHHbIE €My cleuu(puyeckue 3ajJauyd M ONepaluu: JeJIeHHEe Halledo,
ONEpUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOObIE CBOWCTBA
palOHAIbHBIX M UPPAIIMOHATIBHBIX YMCeN, apu(pMETHUECKHUE ONIEPALINH, a TAKKE
W3BIICYCHUE KOPHSA HATYPaTbHOW CTETICHW Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapst mocnenoBaTeNbHOMY PacCIIMPEHUIO KPYyra HCHOJIb3YyEMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM MX IPUMEHEHUS JIJIsl PEIICHUs Pa3InyHbIX 3a]a4
dbopMupyeTcsi mpencTaBiICHHE O €AMHCTBE MAaTEeMATUKH KaK HayKd U €€ POl B
MOCTPOEHUM MOJIENIEN PealbHOT0 MHpA, IIMPOKO HCIOJIB3YIOTCS 00001IeHe U
KOHKpETHU3alHsl.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YeTCs] Ha MPOTSHKEHUH BCETO
oOyudeHHusi Ha YPOBHE CpEAHEro o0Iero o0pa3oBaHUs, MOCKOJIbKY B KaXJIOM
paznene Ilporpammbl HpeaycMOTPEHO peIllIeHHEe COOTBETCTBYIOUIMX 3ajad. B
pe3yibTare OO0y4YarolIuecs OBJAAEBAIOT PA3IUYHBIMU METOJAMHU PELICHUS
paloHaIbHBIX, HWPPAIMOHATBHBIX, TMOKA3aTeNbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakXKe 3ajad,
cofiepkanux mnapameTpsl. [lomydeHHbIE YMEHHs IIUPOKO HCIOJB3YIOTCS MPH
MCCIIeIOBaHUH (YHKIMI C TIOMOIIBIO TTPOU3BOAHOMN, MPU PEIICHUN MPUKIATHBIX
3a]1a4 U 3a/1a4 Ha HaXOXKJCHHE HauOOJBbIINX U HAUMEHBIINX 3HAUCHUN (DyHKLUU.
JlanHast cojepskaTenbHas JMHUS BKJIIOYaeT B ce0d Takke (QopMUpOBaHHE
YMEHHI BBIMIOJHATH pacuéThl Mo (opmyrnam, mpeoOpa3oBaHus palliOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaK)K€ BBIPAKCHHIH,
coJiepKalIuX cTerneHu u jorapudmel. brnarogaps uzydeHuro aiaredpanyeckoro
MaTepuanga TMPOUCXOMUT JajbHEHIIee pa3BUTHE  aNTOPUTMHYECKOTO |
abCTPaKTHOTO MBITITICHUST 00yJaroIuXcst, GOPMHUPYIOTCSI HABBIKH JIEAYKTHBHBIX
paccyxaeHuid, paboTbl C  CHMBOJBHBIMH  (OopMaMu, MpPEACTaBICHUA
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEPaBEHCTB. AnreOpa



npennaraet 3(Q(EeKTUBHbIE HMHCTPYMEHTHI [JIsl pEUIEHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISAIHO JIEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeToMYeckass JUHUSA «DyHKIUU HU Tpadukm» TECHO
neperieTaeTcs ¢ JAPYrUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aT MOCIEAOBATENIbHOCTh, HW3Y4YeHUsT Marepuana. V3yudeHue
CTETNICHHOHM, TMOKa3aTeIbHOW, JIOTapU(MUYECKOM U  TPUTOHOMETPUUYECKUX
(GYHKIMI, UX CBOICTB M TpadUKOB, HCIOJb30BaHWE (DYHKUMUNA ISl pELICHHS
3aJa4 U3 JPYruxX y4eOHBIX NPEIMETOB U PEaIbHOM JKM3HM TECHO CBSI3aHO Kak C
MaTEeMaTHYEeCKUM aHAIM30M, TaK U C PEIICHWEM ypaBHEHUU W HepaBeHCTB. [Ipu
3TOM OOJNIBIIIOE BHUMAHHE YACHSICTCA (POPMHUPOBAHUIO YMEHHUS BBIPAXKATh
(GopMylaMu 3aBUCUMOCTH MEXAY pa3IUYHBIMU BEJIWYMHAMH, HCCIEI0BATh
HoJydyeHHble (PYHKIUHU, CTPOUTH UX rpaduku. Marepuan 3TOH cofepKaTeIbHOM
JUHUYM HaleleH Ha pPa3BUTHE YMEHUN U HABBIKOB, MO3BOJSIONINX BBIPAXKATH
3aBHCHUMOCTH MEXIy BEJIMUYMHAMH B pa3IuyHOd (opme: aHATUTHYECKOH,
rpadpuueckoii u ciaoBecHOM. FEro wusyueHue CHocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHHUS, CTIOCOOHOCTH K OOOOIICHUIO U KOHKPETU3AIINH,
WCTIOJIb30BAaHUIO aHAJIOTHM.

CopepxxarenpHas nuHusA «Hadama mMareMaTH4ecKOro aHajun3a» IMO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTEMaTHUECKUX, TaK M MPUKIAIHBIX 3a/1ad,
JOCTYMHBIX O0YyYaroIIMUMCS, TaK KaK y HHUX MOSBISAETCS BO3MOKHOCTb CTPOUTH
rpa@uKy CIOXHBIX (YHKIHHA, OMPEAeNATh MX HauOOJbIINE U HANMEHBIIHE
3HAYeHUS], BBIYUCIATH IJIOMAAN QUTyp U OOBEMBI TeN, HAXOAUTH CKOPOCTH U
yckopeHusi mporeccoB. JlaHHas cojaep)KaTreiabHas JMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHMSI MaTE€MaTHYECKHX MOJIENe peallbHbIX CHUTYyalui,
MO3BOJIIET HAXOIWTh HAWIYy4Illee pEIICHHEe B NPHUKIATHBIX, B TOM YHCIE
COILIMATIbHO-PKOHOMUYECKHUX, 3aJavax. 3HaKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOT0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaTHHO-
JIOTUYECKOTO U KPEaTUBHOTO MBIIIEHUS, POPMUPOBAHNIO YMEHUH paclio3HaBaTh
NpOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecs yY3HAIOT O BBIJAIOIIMXCS pe3yJbTaTax, MOJYUYEHHBIX B XOE
Pa3BUTHS MAaTEMATUKH KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas IMHUSA «MHOKeCTBa U JIOTHUKA) BKJIIOYAET B

ce0s1 DJIEMEHTHI TCOPUN MHOKCCTB U MaTEeMaTHUYECKOM JIOTHKH. TeOpeTI/IKO-



MHOKECTBEHHBIC ~ MPEACTABICHUS MPOHU3BIBAIOT BECh KypC  IIKOJBHOM
MaTEeMaTHKU W TpeAiaraloT Haubosee YHHUBEPCAIbHBIN S3bIK, 00bEIUHSIOMINN
BCE paslenbl MaTeMaTUKd H € TPWIOKCHHHA, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTHYeCKHUEe NUCIUIUITMHBI U WX TPWIOXKEHHs B eauHoe 1ernoe. [loatomy
BAXHO  JaTh  BO3MOXKHOCTH  OOydYalIIeMycsi  MOHHMaTh  TEOPETHUKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHON MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPQKCHHSI CBOUX MBICICH. [IpyrMM BaXKHBIM TNPU3HAKOM MaTEMaTHKH Kak
HayKW CJIeIyeT TpU3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHHUU W
ClIeTOBaHKE OMpeACeNEHHBIM NPAaBHIIaM IMOCTPOSHUS OKA3aTEIbCTB. 3HAKOMCTBO
C JJIEMEHTaMU MaTeMaTUYECKOM JIOTMKU CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO
MBILUIEHUS 00Y4aIOIIUXCsl, TO3BOJISIET UM CTPOUTH CBOU PACCYKJIEHUS HA OCHOBE
JIOTUYECKHUX TIPABUII, POPMUPYET HABBIKM KPUTUIECKOTO MBIIIIJICHHS.

B yuebHOM Kypce «AnreOpa M Hayajga MaTeMAaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMAaTUYECKOTO MOJEIHPOBAHUS, KOTOPBIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB ITOCTPOCHUSI MOJEIEH peaTbHbIX
CUTyallul, MCCIENOBAaHUS AITHX MOJENEed C TOMOIIbIO ammapaTta aiareOpbl M
MaTEeMaTHYECKOTO aHaln3a, WHTEPIpEeTaIli MOJyYeHHBIX pe3ylbTaToB. Takue
3aJaHUsl BIUIETEHBl B K&XIBIA W3 pa3felioB MPOTPaMMbI, TOCKOJBKY BECh
MaTepuan y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS Ul PELIeHUs] MPUKIAIHBIX
3anad. [lpu pemeHnn peanbHbIX MPAKTUYECKUX 3a]a4 O0yUarOlUeCs] pa3BUBAOT
HAOJIO/IaTEIPHOCTh, YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThe,
WCTIOJB30BaTh  AHAJOTHIO, 0000IIaTh W KOHKPETU3UPOBATH  MPOOJIEeMY.
HlesiTenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a/1a4
OpraHmM3yeTcsi B TPOIECCe HM3YyYEHHUs BCEX TeM y4deOHOro Kypca «Anrebpa u
Hayvaja MaTeMaTHYECKOTO aHAJIHM3ay.

Ha wusydenme ydeOHOTO Kypca «AnreOpa M Hadajga MaTEeMaTHUYECKOTO
aHanu3a» orBoautcs 272 yaca: B 10 knacce — 136 yacos (4 yaca B Heneno), B 11

KJ1acce — 136 4acoB (4 yaca B HEJIEITI0).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUA
Paunonansupie yucna. OOBIKHOBEHHbIE M JIECATUYHBIE JIpoOH,
IPOLIEHTHI, OECKOHEUHbIE TMepuoanueckue apodu. I[lpumenenue npobeit u
IIPOLIEHTOB U1l PELIECHUS NPUKJIAAHBIX 3aa4 U3 PAa3IM4YHbIX OTpaciel 3HAaHUHU U
pEATIbHOM KU3HMU.

JlelicTBuTenbHbIle 4Kcia. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHCIIA.
ApudmMernyueckre omnepanud € JCUCTBUTENBHBIMU  4uCIaMU. Moayiib
JEHCTBUTENBLHOTO YMCIIA U €ro cBOMCTBA. [IpubnmxéHHble BEIUMCICHUS, IPAaBUIa
OKPYTJICHHUSI, IPUKUKA U OLICHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ wnenelM mokasatesneM. buHoM Herorona. Hcenons3zoBaHue
noaxoasmed  (GopMmbl  3alUCU  JIEWCTBUTENIbHBIX  YHMCEN i1  PELIEHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp ¢ palUMOHANBHBIM TIOKa3zaTeleM U €€ CBOWMCTBA, CTENEHb C
NIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapubm wuymcma. CpoiictBa Jjorapudma. JlecaTUUHbBIE U HATypajbHBIC
Jorapu@Msl.

CHHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIbHBIE YpaBHEHUS U ypaBHEHMs-CieACTBUs. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U JPOOHO-PALIMOHAIBHBIX YpaBHEHUN
Y HEPaBEHCTB. MHOrowieHbl OT OJHOW NMEpEeMEHHOW. [leneHne MHOrodsieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHoOrouseHsl ¢  LEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUM, COJIEPKAIIMUX CTEIIEHU U KOPHH.

HppanmonanpHbie ypaBHEHUsI. OCHOBHBIE METOMBI PELICHHUS UPPALMOHAIbHBIX

YpPaBHEHUM.



[lokazarenbHble ypaBHEHUsA. OCHOBHBIE METOIBl PEHICHHS IOKa3aTEIbHbIX
YpPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EHH, COIEPIKALUX JOTrapu(MBbI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METOBI peleHus
Jorapu(MHUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PelieHre TpUuroHoMeTpuyeCKuX ypaBHEHUM.

Pemienne cucreMm JMHEHWHBIX ypaBHEHUW. MarTpuila CUCTEMBI JIMHEHMHBIX
ypaBHeHH. Omnpenenurenb MaTpuibl 2X2, €ro TeOMETPUYECKHMH CMBICT U
CBONCTBA, BBIUYNCIICHUE €r0 3HAYECHUS, IPUMEHEHNE ONPENEIIUTEIS ISl PELICHUS
CUCTEMBI JIMHEWHBIX YypaBHEHUW. PeleHue NpUKIaAHBIX 330a4 C MOMOUIBIO
CHUCTEMBl JIMHEWHBIX YypaBHEHUH. lcciienoBaHre NOCTPOCHHOW MOJEIHU C
ITOMOUIBIO MAaTPUI] ¥ ONPEICIIUTEIICH.

[TocTpoeHne MaTeEMAaTUYECKUX MOJIENICH pealbHOW CUTyallUd C MOMOILBIO
YpPaBHEHUN M HEpPABEHCTB. l[puMeHEeHNE ypaBHEHUMN W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7la4 W 3a7a4 W3 Pa3IudHbIX 00JIacTel HAyKHu U pealbHOMU
KU3HH.

DOyHKUMH U TPaPUKH

@OyHKusA, crnocoObl 3anaHus (QyHKUMH. B3aumHO 0OpaTHble (QYHKIMH.
Kommnosumus dynkumii. I'paduk dyHKIMU. DieMeHTapHble TpeoOpa3zoBaHus
rpa@uKoB QyHKIIHA.

OO6unacth onpeneneHuss 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hynmu dyskmmm.
[IpomMexyTkn  3HaKomocTossHCTBA.  YETHble W HE4YE€THble  (YHKIUMU.
[lepuonnueckue pyHkuuu. [TpomMexkyTku MOHOTOHHOCTH (DyHKIIMH. MaKCUMyMBbI
U MUHUMYMbl QyHkiuu. HauOosbllee 1 HauMeHbllee 3HAYCHHUS (DYHKIMM Ha
IIPOMEXKYTKE.

JluneiiHasi, KBajgpaTU4yHas U JPOOHO-JTMHEHHAs QYHKIMH. DJIEMEHTapHOE
HCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

Crenennas QyHKUMS ¢ HATypaJbHBIM M II€JIBIM MOKa3aresieM. E€ cBoiicTBa
u rpaduk. CBoiicTBa W rpaduK KOpHA N-0i CTENeHW Kak (YHKIHH OOpaTHOU
CTEIEHH C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u Jorapudpmuyueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB GyHKIMM 7151 pellieHrs YpaBHEHUH.



TpuroHomerpuueckass OKpPYKHOCTb,  OIPEAECIEHUE TPUTOHOMETPUUYECKHUX
(YHKIIMI YUCIIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PpEAbHBIX MpoLeccax U SBICHUSIX.
['paduku peabHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3afaHus MOCieIoBaTeIbHOCTEH. MeToj
MaTeMaTUYECKOU WHYKIIHH. MoHOTOHHBIE 17} OTPaHUYCHHBIC
MOCJEN0BATENBHOCTH. VICTOpUS BOZHUKHOBEHUSI MATEMATUYECKOTO aHAJIN3a Kak
aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass M reoMeTpudeckas — mIporpeccur.  beckoHeuHO
yObIBatoiasi reometpuyeckas mnporpeccusi. Cymma OeCKOHEYHO YyObIBarowLIeil
reOMETPUYECKON ITporpeccur. JIMHENHbIA U DKCIIOHEHIMAIBHBIN pocT. Yuco e.
@opmysia CIIOXKHBIX IPOLEHTOB. VCHONB30BaHWE MPOTPECCHH ISl PELICHUS
peanbHBIX 3a/1a4 IPUKIIAJHOIO XapakTepa.

HenpepriBHble QyHKIMM U HUX cBoMcTBAa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiuid. CBoilcTBa (QPYHKIIMN HENPEpBIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PEUIEHUs HepaBeHCTB. [IprMeHeHue CBOMCTB HENPEPBIBHBIX
(GyHKUMN U1s1 pelieHus 3a1ay.

[lepBast u BTOpas npousBoAHbIC QyHKIMH. OnpeaecnieHue, TEOMETPUUECKUN U
(u3HUeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K rpaduKy (PyHKIIUH.

[TpousBoaHbIe neMeHTapHbIX (QyHKIMA. [Ipor3BogHAas CyMMBI, TIPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKLIUH.

MHokecTBa M JIOTHKA

MHOXk€eCTBO, omnepanuyd HaJl MHOXXECTBAMM W WX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlprmeHeHHe TEOPETUKO-MHOKECTBEHHOIO —arfmapara JJis
ONMCAHUs PEANbHBIX NPOLIECCOB M SBICHUW, MPU PELICHUU 3a4ad U3 JIPYTHX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBHE,

A0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHUA.

11 KIIACC

Yucaa v BLIYUCJICHUSA
Harypanbnabie u niensie uncia. [IpumMenenne npu3HakoB JACIMMOCTH LIEJbIX

gucen, HanOopmuid oommii nenutens (manee — HOJl) m Hammensbinee oOree



kpatHoe (nmanee — HOK), ocratkoB mo mopaymto, anroputMma EBknupa ans
pelIeHns 3a1a4 B LEJIbIX YMCIIaX.

KommiekcHble uncna. AnreOpanueckas W TPUTOHOMETpUYecKas (OpPMBI
3aliCH KOMIUIEKCHOTO 4ucia. ApupMETHUECKHUe OInepau ¢ KOMIUIEKCHBIMU
yuciamu. M3o00pakeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-0ii cTEneHH U3 KOMIUIEKCHOTO yncia. [Ipumenenue
KOMILJIEKCHBIX YHCEN IS PEIICHHS (PU3HNYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKUX  ypPaBHEHUH  C  IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpUYeCKuX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS MOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONIbl PEIICHHUS CUCTEM W COBOKYIIHOCTEH pallMOHAIbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IpumeHeHne  ypaBHEHMH, CUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3a/ad W 3aJay U3 pa3jMuHbIX 00JIacTell HAayKu U peabHOU
KU3HH, THTEPIPETALHNS IOJTYyUYEHHBIX PE3YIIbTATOB.

@OyHkuuu U rpadpuku

I'padpux xommosuruu Gyuknuii. ['eomeTpudeckue o00pa3bl ypaBHEHUN W
HEPABEHCTB HA KOOPJIAMHATHOM IMIOCKOCTH.

Tpuronomerpruueckre QPyHKIUU, UX CBOMCTBA U TPAPUKHU.

['padrueckne MeTonbl pellIeHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/bI PELICHHS 3a7a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB (YHKIUNA [JIs HCCIETOBAHUS TIPOILIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PELICHUM 3aJad U3 IPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

[Tpumenenne mpou3BOAHON K UCCIEAOBAHHIO (DYHKIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl.  HaxokzneHne  HauOONbIIEr0 M HAWMMEHBIIEro  3HAYEHUH

HENpepbIBHON (QYHKIIMU HA OTPE3KE.



[IpuMeHeHnE NPOU3BOAHON ISl HAXOXKACHUS HAWJIY4IIEro pEHIeHUus B
IMPUKIAIHBIX 3a/a4dax, Uil ONPENENICHHs CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. llepBooOpa3HbIe
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNHuterpan. I'eoMeTpuueckuil CMBICII MHTETpaja. BeluncieHne onpenenéHHOro
uHTerpana no gpopmysne Hetotona-JIeitonuna.

[IpyumeHeHne wuHTErpana i HaXOXKIACHUS IUIOMIAJEeld IUIOCKHX QUryp u
00BEMOB r€OMETPUUECKUX TEJI.

[Ipumepsl pemeHuilt audPepeHInaTbHbIX ypaBHEHH. MaTtemaTuueckoe

MOJICIMPOBAaHUE pPEAbHBIX MPOIECCOB C MMOMOLIBI0 AU(PepeHInanbHbIX
YPaBHEHHUM.
[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA 1  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YITJIYBJIEHHBIN VYPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkIaHCKOr0 BOCHHUTAHHSI: CPOPMHPOBAHHOCTH TI'PaKIAHCKOM
MO3UIMU 00YYaIOIIerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O UJieHA POCCUICKOTO
oO1iecTBa, MPEJACTAaBICHHE O MaTeMAaTHYECKMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP TpakJaHCKOro oOiiecTBa (BBIOOPHI,
OTIPOCHI U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATh C COLUAIBHBIMU UHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NATPHOTHYECKOT0 BOCHHUTAHMA: C(HOPMUPOBAHHOCTH POCCHUCKOM
FPaXJAHCKOM MJACHTUYHOCTH, YBAXKEHHS K TMPOUNUIOMY U  HACTOAIIEMY
POCCUHCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMaTHYECKOM MIKOJbI, HCIOJIb30BAHUE ITUX
JOCTUKEHUN B IPYTHX HayKaX, TEXHOJOTUAX, C(pepax SIKOHOMUKHU;

3) JYXOBHO-HPaBCTBEHHOI'0 BOCIUTAHUSI:

OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza,
c(OPMHUPOBAHHOCT, HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUSA,
CBSI3AHHOIO C  MOPAaKTUYECKUM MPUMEHECHUEM  JIOCTHKEHWW HAyKH W

ACATCIBHOCTBIO y‘{éHOI‘O, OCO3HAaHHC



JUYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYUBOTO OYIYILEro;

4) 3CTeTHYECKOT0 BOCITUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelIeHnH, paccyXIeHuN,
BOCIIPUUMYHMBOCTh K MaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHBbIX BUJIOB MCKYCCTBA;
5) ¢pu3nUecKoro BOCIIUTAHMS

chOpPMHPOBAHHOCT, YMEHHSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro o0pas3a *U3HHU, OTBETCTBEHHOE OTHOILICHUE
K CBOEMY 370pOBbIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITUH U
OT/bIXa, peryJsipHas duznueckas aKTUBHOCTB), ¢dusnueckoe
COBEPILIECHCTBOBAHME npu 3aHATUAX CHOPTUBHO-03/J0POBUTEIHHON
IESITeTbHOCTHIO; 6) TPY10BOTO BOCTIMTAHUS S

TOTOBHOCTh K TpPYyAY, OCO3HAHHWE LIEHHOCTH TPYIOJIO0Us, HHTEpEC K
paznmuyHbiM  cdepaM  MPO(PECCHOHATBHOM  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPUIOKEHUSMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyayuiel mnpodeccun U peanu3oBbIBaTb COOCTBEHHBIE >KM3HEHHBIE ILUIAHBI,
TOTOBHOCTh U  CIIOCOOHOCTh K  MareMaTHU4ecKoMy  OOpa3oBaHHI0 U
caM0o00Opa30BaHUIO Ha MPOTKEHUHU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
y4acTHUIO B PEIICHUH MPAKTUUECKUX 33124 MaTeMAaTHUECKOW HAIIPABICHHOCTH; 7)
JKOJIOTMYECKOI0 BOCIIUTAHMSA:

C(OPMUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYpbl, IOHUMAaHHE BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLUAIIBHOM
Cpenbl, OCO3HaHUWE TIJ00aNbHOTO XapakTepa 3KOJOTHMYECKHX MpoldIiem,
OpUEHTAallMsd Ha NMPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM I pelieHus 3a7ad B
o0jacTu OKpyXXawlleld cpeabl, IJIaHUPOBAHUE TMOCTYNKOB M OLIEHKH UX
BO3MOXHBIX TOCJICIACTBUNA JUISI OKpYXarolled cpenbl; 8) HMeHHOCTH HAYYHOTo
NMO3HAHMA: c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd M OOILIECTBEHHOW TMPaKTHUKH,
MOHMMAaHUE MAaTEMaTH4YEeCKOW HayKd Kak c(epbl UeIOBEYECKOUN AesITeIbHOCTH,
ATanoB €€ pa3BUTHS U 3HAUYUMOCTU [JIsl PAa3BUTUS LMBUIIM3ALMM, OBJIAJICHUE
S3BIKOM MATEeMAaTHKH M MaTEMaTHYeCKOH KyJIbTypOW KaK CPEICTBOM IO3HAHUS
MHpa, TOTOBHOCTh OCYIIECTBIISITb MPOEKTHYO M  HUCCIEN0BATEIBCKYIO

ACATCIIbHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.



METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTesibHbIe YHUBEPCAIbHBIE YUeOHbIe JelicTBUsI ba3oBble jornyeckue
JeficTBHUS: BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIICHUH MEXTY TIOHSTUSIMH,
dbopMyIHpOBaTh ONIPENCICHNUS TOHSITUH, YCTaHABIIUBATH CYITICCTBEHHBII
NpU3HAK KJIacCH(HUKAIINN, OCHOBAHUS JUII 0000IICHUS U CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a; BOCIIPUHUMATh,  (POPMYJIHpPOBATH W
peoOpa3oBbIBATH CYXKICHHUS:

YTBEPAUTENbHBIE U OTPHUIIATENbHBIC, CAMHUYHBIC, YaCTHBIC U 00IIKE, YCIOBHEIC,
BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS B
dakTax, aHHBIX, HAOJIOJCHUSIX U YTBEPKACHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHSI  3aKOHOMEPHOCTEH ¥  MPOTHBOPEYMH; JeNlaTh  BBIBOJBI  C
UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U

WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOYCHHH 10 aHAJIOTUU; IMPOBOIUTH
CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPKIECHUN (TIPSIMbIE U OT
IPOTUBHOIO), BBICTpaMBaTh  apPryMEHTAllUI0, TMPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE CYKIEHHUS M BBIBOJBI; BHIOMPATH
croco6 pemieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh Haubosee MNOAXOIAIUNA C Y4ETOM CaMOCTOSITENBHO BbIIEICHHBIX
KpUTEPHUEB).

Ba3oBble HccienoBaTebCcKHe AeHCTBUSI: HCIOJIb30BaTh BOMPOCH Kak
WCCIIEIOBATENIbCKUI ~ WHCTPYMEHT  TO3HaHUs, (OPMYIUPOBAaTH  BOMPOCHI,
¢ukcupyronme IpoTUBOpEUHEe, MPodeMy, YCTaHAaBIMBATh MCKOMOE M JaHHOE,
(opMupOBaTh TUNOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHE; TPOBOAUTD
CaMOCTOSITENIbHO ~ CIUIAHMPOBAHHBIA ~ JKCIIEPUMEHT,  HCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXAy OOBCKTaMH, SIBICHUAMHU, MPOIECCAMH,
CaMOCTOSTENIFHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
NpOBEACHHOTO HAOMIOACHUS, WCCIEAOBaHUsA, OIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB 1 00OOIICHUI; TPOTHO3UPOBATH BO3MOYKHOE
pPa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTAThH
NPEINONIOKEHUSI O €ro pPa3BUTHM B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISABJIIATDH I[e(l)I/IHI/ITI)I I/IHq)OpMaI_[I/II/I, JaHHBIX, HeO6XOI[I/IMBIX JJIA OTBETA Ha



BONIPOC MW I pEIIECHUs 3aJayud; BbIOMpPAaTh WH(OpPMALUIO W3 HCTOYHUKOB
pPa3JIMYHBIX THUIIOB, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uH(GOPMAIMIO PA3IMYHBIX BUAOB U (OpM MpeACTaBICHUS; CTPYKTYpUpPOBATH
uH(pOpMAIUIO, TPEICTABIATH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATH HaJIEKHOCTD uH(opMaIu 1o CaMOCTOSATENEHO

c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS
OO01menue:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYKJACHHUS B COOTBETCTBUU C YCIOBHSIMHU
U LENsAMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHHS B
YCTHBIX U NHCbMEHHBIX TEKCTaX, JaBATh IOSCHEHUS 110 XOJy PELICHHs 3aJauH,
KOMMEHTHPOBATh MOJYYEHHBI pE3ynbTaT, B XOJE OOCYXIECHHUS 3aJaBaTh
BOIIPOCHI TI0 CYHIECTBY OOCYXAAeMOM TeMbI, IIPOOJIEMBI, peHiaeMod 3aJaud,
BBICKA3bIBaTh WJCH, HAILICJICHHBIE HA IIOMCK PEUICHUS, COIOCTaBISATh CBOHU
CYXKICHHSI C CYXICHHSIMH JpPYTrUX YYacTHMKOB JMajora, OOHapyXUBaTh
pazMyuMe M CXOJICTBO TO3WIMH, B KOpPpeKTHOW (opme QopMynHpoBaTh
Pa3HOIUIACHSI, CBOM BO3PAKECHMSI; NMPEACTABIATh PE3yJbTaThl PEIICHMS 3aJauu,
HKCIIEPUMEHTA, HCCIEIOBAHUSA, NPOEKTa, CAMOCTOSTEIBLHO BbIOMpaTh (QopmaT

BBICTYILJICHUS C YYETOM 3aJ]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PeryiasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranu3anmsi: COCTaBJISATh IUIaH, AQJITOPUTM PENICHUS 3a7ayH,

BBIOMPATH CIIOCOO PEIICHHUS C
y9€TOM  HUMEIONIMXCS ~ PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATh W KOPPEKTUPOBATH BAPUAHTHI PELUICHUHA C YYETOM HOBOU
uHpopManu. CaMOKOHTPOJIb, IMOLUMOHAJIbHBIH UHTEJIEKT:

BIAJCTh HAaBbIKAMU I[IO3HABATENbHOW pedIeKCMd KaKk  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUIA U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TPOIEcca W Pe3ysibTaTa PEeIIeHUs
MAaTEMATUYECKOMN 3aJa4yu; MPEIABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
IpU PEUIEHUHU 3aJa4l, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLCHMBATHL COOTBCTCTBHUC pPE3yJibTaTa HCIIM U YCIOBHUAM, O0OBSACHATH IMPUYNHBL



TOCTHKCHHSI WJTM HEIOCTIDKEHUS PE3yIbTaTOB JEATEIHHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIECHKY mpuobperéHHomMy ombiTy. CoBMecTHasi [1esiTeJbHOCTh:
NOHUMAaTh W WCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAMBHIYaTbHON
paboTBl TpU peUIeHWH Yy4YeOHBIX 3a/Jad, MPUHUMATH IIeIb COBMECTHOM
NeSATEILHOCTH, TUIAHUPOBATh OPTAaHHU3AIIMI0O COBMECTHON pabOThI, pacpeneisaTh
BUIIBI paboOT, IOTOBAapWBATHCS, OOCYXAAaTh MPOIECC W pe3yibTaT padoTHI,
0000mmaTh MHEHHWSI HECKOJBKHX JIIOJICH; y4acTBOBAaTh B TPYIIOBBLIX (HopMax
paboTel (0OCYyXJIeHHs, OOMEH MHEHHUH, «MO3TOBBIC IITYPMbD» U HHBIC),
BBITIOJTHATH CBOIO YacTh pa0OTHl U KOOPAMHUPOBATH CBOM JACHCTBUSA C APYTHUMH
YJICHAMH KOMaH/IbI, OIICHMBATh Ka4eCTBO CBOErO BKJAJla B OOMIMI MPOJIYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K konny oOyuenus B 10 kiacce oOydaromiuiicss MOJYYUT CIEIYIOLIUE
IpPEeIMETHBIE PE3yJbTaThl 1O OTJEIBHBIM TeMaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOro aHajau3a»: Ymncesaa u BbIYMCICHNUS:

CBOOOJTHO OMEPUPOBATH TMOHATHSIMU: PAIMOHAIBLHOE YHUCIIO, OECKOHEUHas
nepuoaudeckas JapoOb, TPOILEHThI, HMPPANMOHAIBHOE YHCJIO, MHOXECTBA
pallMOHAJIBHBIX W JCHUCTBUTEIIBHBIX YHUCEN, MOJAYJb JIECUCTBUTEIBLHOIO YMCIA;
OPUMEHSTH APOOH M MPOIIEHTHI SISl peIICHUS TPUKIAAHBIX 33724 U3
Pa3IUYHBIX OTpacie 3HAHUW W peajbHOW KWU3HH; MPUMEHSTh MPUOTMKEHHBIE

BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

CBOOOJHO OMEpUpPOBaATh IMOHATHUEM: CTENEHb C IEJIbIM [OKa3aTeleM,
WCIIOJIB30BaTh TMOJXOJANTYI0 (OpMy 3amucH JIEWCTBUTENBHBIX YHCEN JJIs
pelieHus] TMPaKTHUYEeCKUX 3aJad M TPEACTABICHUS JaHHBIX; CBOOOIHO
OTIEpUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATYypaTbHOM
CTENEHU; CBOOOJHO ONEPUPOBATH TMOHATUEM: CTENEHb C PaIMOHAIBHBIM

MoKaszarejieM; CBOOOJIHO OIEepUpPOBATh MMOHITHUSMU: Jorapudm ducia,

JIECSITUYHBIC U
HaTypaJibHBIE JIOrapuMbI; CBOOOTHO ONIEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC,

TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTAa; OIEPUPOBATh MOHATHUSAMH: APKCUHYC, APKKOCHHYC H

APKTAHI'CHC YU CJIOBOI'O



apryMeHTa.

YpaBHeHHsT W HepaBeHCTBA: CBOOOJHO OINEPUPOBATH MOHATUSIMHU:

TOJIECTBO, YPAaBHEHHE, HEPABEHCTBO,

PaBHOCWJIbHBIE  YpPaBHEHHMS U YpaBHEHUS-CICACTBUS,  PaBHOCWJIbHbBIC
HEpPABEHCTBA; IPUMEHATh pa3JIMYHbIE METOJbl PEHICHUS pPALMOHAJIBHBIX U
ApOOHO- palMOHANBHBIX ypPaBHEHUH, MPUMEHITh METOJ, HMHTEPBAJIOB s
pelIeHus] HEPaBEHCTB; CBOOOIHO ONEpUPOBATH MOHATUSMU: MHOTOUJIEH OT OJTHOM
NEePEeMEHHOM, MHOTOWIEH C MeJbIMU Kod(hduIMeHTaMi, KOpHM MHOTIOYJIeHa,
MPUMEHSATH JEJIEHHE MHOIOYJI€HAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy besy u
Teopemy Buera s pemieHus 3amad; CBOOOJHO OINEPUPOBATH TMOHATHIMM:
CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIla, OMPEACIUTENs MATPUILI 2 X 2 U €ro
r€OMETPUYECKUI CMBICH, HWCIOJIb30BaTh CBOMCTBA ompeAenurens 2 X 2 s
BBIYMCIICHHS] €r0 3HAYEHUs, TPUMEHATh ONPEICIUTENN ISl PEIIECHUS CUCTEMBI
JUHEWHBIX YpaBHEHUW, MOJEIUPOBATh pPEATbHbIE CHUTYallUd C TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHECHHW, WCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
MOMOILBI0 MAaTpUll W ONpEACNINUTENeH, HWHTEPIPETHPOBATh IOJYyYEHHBIN
pe3ynbTaT; UCIOJIB30BaTh CBOMCTBA ICUCTBUI C KOPHIMHU JIJIsl TpeoOpa3oBaHus

BBIPAKEHUI; BBIOJHATH MPEOOPA30BaHUS YHCIIOBBIX BBIPAXKEHU, COAEPKALIUX

CTEIEHHU C
palMOHAIbHBIM [TOKa3aTeNIeM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX  BBIPAXEHUH; CBOOOJHO  ONEPUPOBATh  IMOHSATUSMHU:
UppalvoHalIbHbIC, MOKa3aTeIbHbIEe U JOrapuMUYECKUE YpPAaBHEHUS, HAXOIUTh
UX PEIICHHS C TOMOIIBI0 PABHOCWIBHBIX I€PEXOJ0B WM OCYLIECTBIISA
IIPOBEPKY KOPHEW;

OPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI AJ1s TpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX  BBIPAKEHUN; CBOOOJHO  ONEPUPOBATH  MOHITHEM:
TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh HEOOXOAUMbIe (QOPMYJIbI IS
pEIIeHNs] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX YPaBHEHHIA, MOJICIUPOBATH
peanbHble CUTYallMM Ha SI3bIKE aJireOpbl, COCTABJIATH BBIPAXKEHUS, YpaBHEHUS,
HEpPaBEHCTBA II0 YCJIOBUIO 3aJadd, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHWEM armapata anreOppl. @OyHknmuum U rpaguku: CcBOOOTHO
OMepupoBaTh MOHATHAMU: (GYHKLHS, CMOCOObI 3afaHusi (YHKUUU, B3aUMHO
oOpatHble (YHKIUU, KOMIO3UIUS (GyHKIUN, rpaduk ¢(yHKIIUH, BBINOJHATH



AJlieMEeHTapHble TpeoOpa3oBaHus rpadukoB (PYHKIMH; CBOOOJHO ONEPUPOBATH
MOHITUSIMH: 00JIACTh OINPENETICHUS U MHOXKECTBO

3HaYeHUH QYHKINH, HyIUd (PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA; CBOOOIHO
OTEpUPOBATh TMOHATHAMH: YETHBIE W HEUYETHBbIE (DYHKUIMH, TMEPHOIUYECKHE
(GYHKIMY, TPOMEKYTKM MOHOTOHHOCTU (DYHKIIMM, MaKCUMyMbl U MUHUMYMBbI
¢byHKIMK, HauOoJiblllee W HaWMEHbIlee 3HaueHUE (YHKIUU HAa TPOMEKYTKE;
CBOOOZHO OMEpUPOBATh MOHATUSAMU: CTEMEHHas (DYHKUUS C HATypalbHBIM H
LEeJbIM TOoKa3zareaeM, rpaduk CTENEeHHON (YHKIUU C HAaTypajdbHBIM M IIEJIBIM
nokaszateneM, rpaguk KOpHs N-Oi CTENeHU Kak (PyHKIHUU OOpaTHOU CTENEHHU C
HATypaJbHBIM TIOKa3aTelieM; ONIepUPOBATh MOHATHIMHU: IMHEHHAs, KBapaTUIHAS
U ApOOHO-TMHENHAs

(YHKIIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHHUE UX TPAPUKOB;
CBOOOMHO OINEpUpPOBATh TOHATHSAMHU: TIOKa3aTeldbHAas M JorapupmMuuecKas
(GyHKIIMM, UX CBOMCTBA M TpadUKH, WCIOJIB30BATh UX TpapUKU JJIsl pErIeHUs
ypaBHEHUH; CBOOOAHO  OMNEpPUPOBATH MOHATHSIMH: TPUTOHOMETpUUYECKas
OKpPY>KHOCTB,

ONpeseNieHue  TPUTOHOMETPUYECKHX  (YHKIUI  YUCIOBOIO  apryMEHTa;
UCTONB30BaTh  rpadukd  GYHKOUNA 71 HCCJIEAOBAaHUS  IPOILIECCOB U
3aBHCHMOCTEH MpU pelIeHnH 3a/1a4 U3 IpYTUX y4eOHBIX MPEAMETOB U peaabHOU
KU3HU, BbIpaXaTh (OPMyJIaMHU 3aBUCUMOCTH MEXIy BEIMYMHAMU,

Havana maTeMaTH4ecKOro aHajimn3a:

CBOOOHO OMEPUPOBATH MOHITUAMU: apu(pMETHUECKass U TeOMETpUUYECKas
nporpeccusi, 0ECKOHEUHO yOBIBAOIIAsl T€OMETPUYECKasl MPOTPECCUsl, TUHEHHBIN
U OKCIIOHEHIMAJIBHBIM  pOCT, (opMyJa CJIOXKHBIX IPOLEHTOB, HUMEThH
NPEICTaBICHHEe O KOHCTaHTE, MWCIIOJIb30BaTh MPOTPECCHU ISl PELICHHUS
pEaTbHBIX 33]1a4 MMPUKIATHOTO
XapakTepa,;

CcBOOOTHO OTIEPUPOBATH MOHATUSIMU: TIOCIEAOBATEIHHOCTD, CIIOCOOBI 3a/1aHMUs
MOCTIEIOBATEIPHOCTEH, MOHOTOHHBIE W OTpPaHUYEHHBIC TOCIEI0BATEIHHOCTH,
MOHMMATh OCHOBBI 3apOXKJIECHUS MaTeMaTUYECKOrOo aHaju3a Kak aHaiu3a
OECKOHEYHO MaJjblX; CBOOOJHO OMNEpPUPOBATh MOHSATHUSIMU: HENPEPHIBHbIC
(GyHKUIHUH, TOYKU
paspeiBa rpaduka (QYHKIUM, acUMOTOThI Trpaduka (QYHKIUH; CBOOOIHO

OIepupoBaTh NOHATHEM: (QYHKIIKS, HEIIPEPHIBHASL HA OTPE3KE,



IPUMEHATh CBOMCTBA HENPEPBIBHBIX (PYHKUMH JUIs pelIeHHs 3ajad; CBOOOJHO

ONEPUPOBATH NOHATUAMMU: IIEPBASI U BTOPASI IPOU3BOIHBIE
dyHKIMH, KacaTenbHast K rpaduky GyHKIUU; BEIYUCISATH MPOU3BOIHBIE CyMMBI,

IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3ULIUH
IBYX (YHKIIMM, 3HATh MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIIHI; HCIOJIb30BATh

TeOMETPUUCCKUN U PU3UYECKUIN CMBICI MPOU3BOTHOM JIs
pelneHns 3aad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpPUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, OINEpalMd  Haj
MHOXXECTBAMH;  HUCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM  ammapar Ui

ONMCAHUs PEaJIbHBIX
IPOLECCOB U SIBJICHWUM, NMPU PELIECHUM 3a7a4 U3 APYTUX YYEOHBIX MPEIMETOB;
CBOOOJHO ONEpUPOBATh IMOHATUSAMH: OIPEHCICHHE, TEOpEMa, YypaBHEHHUE-
CIEeICTBHE,  CBOMCTBO  MAaTeMaTHYeCKOro  OOBEKTa,  JI0Ka3aTelbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kyacce oOydaromuiicsi MOJYYHUT CIIECIYIOIINUE
OpeaIMEeTHbIE Pe3yIbTaThl M0 OTJACIbHBIM TeMaM padouell mporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hauyajla MaTeMaTUYECKOro aHainu3a»: Ymnesaa 1 BbIYMCICHNUS:

CBOOOJIHO OINEpUPOBaTh MOHATUSIMM: HATypaJbHOE M 1LIEJI0€ YHUCIIO,
MHOKECTBA HATYpaJbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MTPU3HAKH JECIUMOCTH
nenbix uucenr, HOJ[ m HOK HaTypanpHbIX uMcen s pelmieHus 3ajad,
OPUMEHATh alropuT™ EBKinaa; cBOOOAHO OmepupoBaTh MOHATHEM OCTaTKa IO
MOZYJIIO, 3aIIUCBIBAThH
HAaTypaJIbHBIE 4YHUCIAa B PA3JIMYHBIX ITO3UIMOHHBIX CHUCTEMAax CUMCIICHMUS;
CBOOOZHO OMNEpPUPOBATh MOHATHUAMU: KOMIUJIEKCHOE 4YHCJIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISIThH KOMIUIEKCHBIE YMCIA B anre0pandyeckoi u
TPUTOHOMETPUUYECKOM (hopMe, BBHIIOIHATH apu(PMETHUECKUE ONIEPALUU ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOMN TJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: UPPAITMOHAIBHBIE, TTOKA3aTeIbHBIC U

JorapuMUUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIbIO
PaBHOCWJIBHBIX TIEPEXOJIOB; OCYIIECTBIATH OTOOpP KOPHEW TMpU pEHICHUH

TPUTOHOMCTPHUICCKOI'O



ypaBHEHUs;  CBOOOJHO  ONEpPUPOBAaTH  IOHATUEM  TPUTOHOMETPUUYECKOE
HEPaBEHCTBO, NPHUMEHATh HEOOXoauMble (OPMYJbl ISl PELIEHHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB; CBOOOJHO ONEPUPOBATH MOHATUSIMU:
CUCTEMA U COBOKYIIHOCTh YPaBHEHHH W HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U
CUCTEMBI-CIICCTBHS, HAXOAWTb PEUIEHUS CUCTEMBI M  COBOKYIIHOCTEU
paloHaJIbHBIX, HMPPAIMOHANBHBIX, [IOKa3aTeIbHBIX U  JOrapupMuUuecKux
YPaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIBHBIE, UppalMOHaJIbHEIE, IIOKA3aTEeIIbHbIE,
norapu(MUYECKHEe U TPUTOHOMETPUYECKHE ypaBHEHHS W HEpPABEHCTBA,
colepKallie MOIYJM W TapameTpbl; NPUMEHATh TIpaUuecKue MEeTONbl s
pelLIeHns YPaBHEHU! U HEPABEHCTB, a
TAaKXKe 3a1a4 C IlapaMeTpaMM; MOJEIUPOBATH PEajbHbIC CUTYallMM Ha S3bIKE
anreOpbl, COCTABIATh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO
YCIIOBHIO 3aJlayd, MCCJIENOBAaTh IIOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM
anmnapara ajareOpbl, HHTEpIPETUPOBATD MOIYYEHHBIH PE3yNbTar.

@yHKIMH W rpauKH: CTPOUTHh TpadUKKM KOMMO3UIUU (QYHKIHUI C

IIOMOILBIO DJIEMEHTAPHOIO
UCCIENOBAaHUSI M CBOMCTB  KOMIIO3MLIMM  JBYX  (YHKLUMI;  CTPOUTh
reoMeTpuyeckue oOpa3bl YpaBHEHH W HEPAaBEeHCTB HAa KOOPAMHATHOMN
IUIOCKOCTH; CBOOOTHO OMEPUPOBATH MOHITUIMU: TPAPUKH TPUTOHOMETPUUECKHUX
(GyHKUUN; TPUMEHATh (PYHKIIMU 1J11 MOAEIIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havyajna MmaTeMaTH4eCKOro aHaJIN3a:

MCITIOJIb30BaTh IPOU3BOIHYIO JJIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMbI; HAaXOIUTh HaWOOJbIIee W HaUMEHbIlee 3HAYeHHs (DyHKUIUU

HENPEPHIBHOMN Ha
OTPE3KE; UCIIOIB30BaTh MPOU3BOAHYIO JUISl HAX0XKACHUS HAUITYUIlIEro PEeIIeHUs B
NPUKIAIHBIX, B TOM YHUCJE COLUMAJIbHO-DKOHOMHUYECKMX, 3aaadax, i
OTIpe/IeNICHUs] CKOPOCTH M YCKOPEHHUS Mpolecca, 3aJaHHOro (OopMyJol WM
rpadukom;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TEpBOOOpa3Hasi, ONpeAeIEHHBINA
MHTETpall, HaXOIUTh IMEPBOOOpPa3HbIE SJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH

uHterpan mno ¢dopmyne HprooToHa-JIelOHUIIA;, HAXOIWUTh IUIOMIAANA TUIOCKHX



buryp U 0O0BEMBI TeJl C TOMOIIBIO HWHTErpajga; HUMETh IPEICTaBICHUE O

MaTeMaTHYeCKOM MOJEIMPOBAHUU HA IPUMEPE

coctapiieHUs U PepeHalbHbIX ypaBHEHUH; pellaTh MPUKIaJAHbIE 33/Ja4H, B
TOM YHCJIE€ COLIMAIBHO-DPKOHOMHYECKOTO U

(u3uUecKoro xapakrepa, CpeICTBAMU MaTeMaTHYECKOTO aHAIN3a.
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Bcero Pa0O0ThI PaooThI pecypcnl
MHoxecTBO JIEUCTBUTEIbHBIX YHCEN. https://myschool.edu.ru/
1 Muorowiensl. PalimoHanbHble ypaBHEHUSI U 24
HEpPABEHCTBA. Cucremsl JIMHENHBIX 1
YpaBHEHUU
Oynkiun u rpaduku. CrenenHas GyHKIUs C https://myschool.edu.ru/
2 L[eJIbIM TIOKa3aTesIeM 12 1
Apudmerndeckuii KOpeHb N-0if CTETICHHU. https://myschool.edu.ru/
3 WppaumonanbHble ypaBHEHUS 15 1
[TokazarenpHas pynkuus. [lokazarenbHbie https://myschool.edu.ru/
4 ypaBHEHUS 10 1
. Jlorapudmuueckast GyHKIIHS. 18 L https://myschool.edu.ru/
Jlorapudmuueckue ypaBHEHUS
TpuronomeTpuueckue BoIpaXeHUs U https://myschool.edu.ru/
6 ypaBHEHUS 22 1
ITocnenoBaTeanbHOCTH U POrPECCUN 10 1 https://myschool.edu.ru/
HenpepsiBable pynkiuu. [IponszBoanas 20 1 https://myschool.edu.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS https://myschool.edu.ru/
9 3HaHUHN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanue pa3aejioB U TEM K()]-[Tpo_]]],]-[[,[e HpaKTﬂquKﬂe (Ill/[(l)pOBbIe)
n/n HpOrpaMMsl Bceero padoThI padoThI obpasoBaTelbHbIe
pecypcsbl
HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO https://myschool.edu.ru/
1 MPOU3BOAHOMN 22 1
2 [TepBooOpasHas 1 MHTETpa 12 1 https://myschool.edu.ru/
I'padbvukn  TpUTrOHOMETPUYECKUX  (DYHKIIHIA. https://myschool.edu.ru/
3 TpuronomeTrpruyeckue HepaBeHCTBA 14 1
HppaumnonanesHsle, I10Ka3aTeJIbHbIC u https://myschool.edu.ru/
4 norapupMHUUECKUE HEPABEHCTBA 24 1
5 KomriekcHsie yncna 10 1 https://myschool.edu.ru/
6 HatypanbHble u 1iebie uncna 10 1 https://myschool.edu.ru/
7 Cucrempl pallMOHaNbHBIX, UPPALIUOHATBHBIX https://myschool.edu.ru/
MTOKa3aTeIbHbBIX u JorapupMUIecKux 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTpamu 16 1 https://myschool.edu.ru/
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT https://myschool.edu.ru/
9 3HaHUHN 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0



https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
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HOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne KonrTpoabubie | IlpakTuueckue Jlara mupposkie
/i Tema ypoka p p p6 THHaecKH m3ydenusi = 00pasoBaTe/bHbIe
Bcero pa OThbI pa OThbI pecprLI

MHO0X€eCTBO, ornepanuu Hajg https://myschool.edu.ru/

1 MHO’KECTBAMHU U UX CBOMCTBA 1
Juarpammsbl Diinepa-Benna 1 https://myschool.edu.ru/
[Ipumenenue TEOPETUKO- https://myschool.edu.ru/
MHO’KECTBEHHOI'0 amrmapara Jjis 1
penieHus 3ana4y

4 Panmonansabie yncna. OOLIKHOBEHHEIE U https://myschool.edu.ru/
JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH

5 Parnmonansable yncina. OOBIKHOBEHHEIE U https://myschool.edu.ru/
JECSTUYHBIE TPOOH, TIPOLICHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE 1podu

6 [Ipumenenue npoOell W MPOIEHTOB IS https://myschool.edu.ru/
perieHust MPUKJIaAHBIX 3a7a9 1

- [Ipumenenue npoOGell W MPOLEHTOB JUIS https://myschool.edu.ru/
perieHust TPUKJIATHBIX 3a7a9 1

8 JleficTBUTENBbHBIEC YKClia. PalioHaabHbIe https://myschool.edu.ru/
Y MppAallMOHAJIbHBIE YnCTia 1

9 Apudmerrueckue ornepanum ¢ https://myschool.edu.ru/
IEHCTBUTEIbHBIMU YACIAMHU 1
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10

Mopynp JEMCTBUTEIBLHOTO YKCIIA U €r0

https://myschool.edu.

ru/

CBOMCTBA

11

[TpubnuxEHHBIC BBHIYMCICHUS, TPaBUIIA
OKpYIVICHMS, IpPUKHIKA M  OLEHKa
pe3yJibTaTa BBIYMCIEHUN

https://myschool.edu.

ru/

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

https://myschool.edu.

ru/

13

OcCHOBHBIE METOIbI PELICHUS IENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

https://myschool.edu.

ru/

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

https://myschool.edu.

ru/

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

https://myschool.edu.

ru/

16

MHorouneHsl c LETBIMU
koapdunmentamu. Teopema Bueta

https://myschool.edu.

ru/

17

Pemenne cucreM TMHEHHBIX YpaBHEHUN

https://myschool.edu.

ru/

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

https://myschool.edu.

ru/

19

Marpuna CHUCTEMBI JIMHENHBIX
ypaBHeHui. OmpenenauTens MaTpULbI
2x2, ero reoMeTpu4ecKUil CMBICI U
CBOMCTBA; BHIYMCIIEHUE €TO 3HAUYEHUS

https://myschool.edu.

ru/
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20

Ornpenenurens MaTPUILBI 2X2, €r0
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

https://myschool.edu.

ru/

21

[IpuMeHneHnue onpeaenuTens as

https://myschool.edu.

ru/

pEIIeHUs CUCTEMbI JIMHEWHBIX YpaBHEHUN

22

Pemenue npukinaaHeIX 3agad c
IIOMOILBI0 CUCTEMBI JIMHEHHbIX
ypaBHEHUH

https://myschool.edu.

ru/

23

Pemenne npukiaagHelX 3axad ¢
[IOMOILbI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUH

https://myschool.edu.

ru/

24

KontponbHas pabora: "PanuoHaiabHbIC
ypaBHEHUs1 M HepaBeHCTBa. CHUCTEMBI
JIMHENHBIX YpaBHEHHUN"

https://myschool.edu.

ru/

25

OyHKIHS, CIOCOOBI 3a1aHus QYHKITHH.

B3anmuo oOparHble ¢byHKIUY.
Komnozunus ¢pyHkimit

https://myschool.edu.

ru/

26

I'padux byHKIMN. OnemMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIMN

https://myschool.edu.

ru/

27

OO6mactp ompeneseHuss 1 MHOXKECTBO
3HaueHu ¢yHkuuu. Hymu Qynkuumu.
[IpoMexyTKH 3HaK OCTOSIHCTBA

https://myschool.edu.

ru/

28

YérHble 1 HeYETHBIE (PYHKITHH.
[lepuoanueckue GyHKINU.

[IpoMexyTKH MOHOTOHHOCTU (PYHKIIUU

https://myschool.edu.

ru/
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29

MakcuMyMbl 1 MHUHUMYMBI () YHKIIHU.
Haubonpiiee u HauMeHbIlIee 3HAYECHUE
(GyHKIMU Ha TPOMEXKYTKE

https://myschool.edu.

ru/

Jluneiinas, kBaapaTuyHas U JpoOHO-

https://myschool.edu.

ru/

30 TUHEWHas QYHKIUH
31 DneMeHTapHOE MCCIICIOBAHNE U https://myschool.edu.ru/
ocTpoeHue rpadukoB STUX QYHKIUH
32 DJIeMEeHTapHOe HCCIeI0BaHHE u https://myschool.edu.ru/
nocTpoeHue rpadukoB STUX GyHKIUN
33 Crenens c 1eNbIM NIOKa3aTeneM. bunom https://myschool.edu.ru/
HrroTona
34 Crenens c 1eNbIM NIOKa3aTeneM. bunom https://myschool.edu.ru/
HrroTona
35 CrenenHast QyHKIIUS C HATypaJIbHBIM U https://myschool.edu.ru/
LIeJIBIM TToKa3aresieM. E€ cBolicTBa u
rpaduk
Kontponbnas padota: "Crenennas https://myschool.edu.ru/
36 ¢ynkus. E€ cBoiictBa u rpaguk”
ApudpmeTrueckuii KOpeHb HaTypajbHOU https://myschool.edu.ru/
37 CTENEHU U €ro CBOMCTBA
ApudmeTrueckuii KOpeHb HaTypajbHOU https://myschool.edu.ru/
38 CTEIEHU U €ro CBOMCTBA
39 [TpeobpazoBanus YHCIIOBBIX https://myschool.edu.ru/

BBIPXKEHM, COJIEpPKAIINX CTEIEHH U
KOpHU
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40

[IpeobpazoBanus YHCIIOBBIX
BBIpa)KeHI/If/'I, coAcpiKalux CTCIICHU U
KOpHHU

https://myschool.edu.

ru/

41

[Ipeobpa3zoBanus YHCIIOBBIX
BBIpQXEHUH, COAepk allUX CTENeHU U
KOpHH

https://myschool.edu.

ru/

42

WppauunonanbHuple  ypaBHEHHUSI.
OcHOBHBIE METOJbl  pelICHUs
UppalMOHATIBHBIX YPaBHEHUI

https://myschool.edu.

ru/

43

Uppanmonanbuple  ypaBHEHHS.
OcHOBHBIE METOJBI  pEelICHUs
UppalMOHATIBHBIX YPaBHEHUI

https://myschool.edu.

ru/

44

HppaunoHanbHble  ypaBHEHUS.
OCHOBHBIE METOJbl  pEIlEHUs
MPPALMOHAIIBHBIX YPABHEHUN

https://myschool.edu.

ru/

45

PaBHOCWIIBHBIE TIEpEXOABI B pELICHUU
MPPALMOHAIIBHBIX YPABHEHUN

https://myschool.edu.

ru/

46

PaBHOCWIIBHBIE TIEpEXOABI B pELICHUU
MPPALMOHAIIBHBIX YPABHEHUN

https://myschool.edu.

ru/

47

PaBHOCUIIBHBIE TIEpEXOABl B PELIEHUHU
UppaloHaIbHBIX YPaBHEHHH

https://myschool.edu.

ru/

48

PaBHOCWIIBHBIE TIEpEXOABl B PELICHUU
UppalMoOHAIBbHBIX YPAaBHEHHH

https://myschool.edu.

ru/

49

CoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaTypaJIbHBIM IOKa3aTeleM

https://myschool.edu.

ru/
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50

CaoiicTBa 1 TpaduK KOpHS N-0i CTENEHH
Kak (yHKIMH OOpaTHOM CTEMEeHH C
HaTypaJIbHBIM IOKa3aTelleM

https://myschool.edu

.ru/

51 Kontponbnas pabora: "CBoiicTBa H https://myschool.edu.ru/
rpaduk  KOpHA N-OM  CTEHEHH.
HppanuonaibHbie ypaBHEHUA"

52 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U https://myschool.edu.ru/
e€ CBOICTBa

£3 Crenenb ¢ pallMOHAIBHBIM [1OKA3aTENEM U https://myschool.edu.ru/
e€ CBOICTBa

54 CTteneHb C pallMOHAILHBIM TTOKa3aTeeM https://myschool.edu.ru/
" €€ CBOMCTBA
[TokazarenbHas pyHKIMS, €€ CBOWCTBA U https://myschool.edu.ru/

95 rpaduk

56 Hcnonb3oBanue rpaduka (GyHKIMM is https://myschool.edu.ru/
peuieHus: ypaBHEHU N

7 Vcnonb3oBanue rpaduka (yHKIMH s https://myschool.edu.ru/

5 peuieHus: ypaBHEeHU I

58 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE https://myschool.edu.ru/
METO/IbI PEIICHHS TTOKA3aTEeIbHBIX
YpaBHEHUU

59 IlokazarenbHble ypaBHEHUA. OCHOBHBIE https://myschool.edu.ru/

METO/bI PEIICHNS TTOKA3aTEIbHbBIX
ypaBHEHUU
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60

ITokazarenbHble ypaBHEeHUS. OCHOBHbIE
MCTOAbI pCIICHUS TOKA3aTCIbHBIX
YpaBHEHUU

https://myschool.edu.ru/

Konrponsnas padora: "[lokazaTenbHast

https://myschool.edu.ru/

61 ¢ynknus. [TokasarensHbie ypaBHEHUS"
62 Jlorapudm yucna. CoiicTsa jorapudpma https://myschool.edu.ru/
63 Jlorapudm umncna. CoiicTBa jJorapudpma https://myschool.edu.ru/
64 Jlorapudwm uucna. CoiicTa norapugpma https://myschool.edu.ru/
65 JlecATUUHBIE U HATypaJlbHbIE JTOrapr(pMbl https://myschool.edu.ru/
66 JlecATUUHBIE U HaTypaJibHbIE JTOrapr(pMbl https://myschool.edu.ru/
[IpeobpaszoBanue BBIPAYKCHU, https://myschool.edu.ru/
67 COJIepKaLIHUX JIOrapU(MBI
68 [IpeoOpazoBaHme BEIpaXKCHUH, https://myschool.edu.ru/
coJieprKaliux Jorapudmol
60 [TpeobpazoBanue BBIPAKEHHIA, https://myschool.edu.ru/
coJieprKaliux Jorapudmol
Jlorapudmuueckas QyHkuus, e€ cBoiicTBa https://myschool.edu.ru/
70 u rpaduk
Jlorapudmuueckas GyHkuus, e€ cBoiicTBa https://myschool.edu.ru/
1 u rpaduk
29 Hcnonb3oBanue rpaduka (yHKIMH IS https://myschool.edu.ru/
peleHus ypaBHEeHUH
23 Hcnonb3oBanue rpaduka (GyHKIMM Ui https://myschool.edu.ru/

peuieHust ypaBHEHHI
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74

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
norapu)MUIECKUX ypaBHEHUI

https://myschool.edu.

ru/

75

Jlorapudmuueckue ypaBHEHUS.
OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX ypaBHEHUI

https://myschool.edu

.ru/

76

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIE METOBI PEIICHUS
JorapuMUIECKUX ypaBHECHUI

https://myschool.edu.

ru/

77

PaBHOCUIIbHBIE TEpeXOAbl B PELICHUH
norapu()MUYECKUX ypaBHEHUI

https://myschool.edu.

ru/

78

PaBHOCUIIbHBIE TEpeXOAbl B PELICHUH
norapu()MUYECKUX ypaBHEHUN

https://myschool.edu.

ru/

79

KonTponbnas padora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmuueckue ypaBHeHus"

https://myschool.edu.

ru/

80

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC

https://myschool.edu.

ru/

YUCJIOBOT'O apryMeHTa

81

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

https://myschool.edu.

ru/

82

ApKCHHYC, apKKOCMHYC M apKTaHIEHC
YHUCJIOBOI'O apryMeHTa

https://myschool.edu.

ru/

83

ApKCHHYC, apKKOCHMHYC M apKTaHI€HC
YKCIIOBOTO apryMeHTa

https://myschool.edu.

ru/
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84 Tpuronomerpuueckass OKpYKHOCTb, https://myschool.edu.ru/
ONpElEeIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMN 9UCIOBOTO apryMEeHTa
85 Tpuronomerpuueckass OKpPYKHOCTb, https://myschool.edu.ru/
ONpEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIMN 9MCIOBOTO apryMEeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE https://myschool.edu.ru/
bopMmyIbl
OCHOBHBIE TPUTOHOMETPUUECKHE https://myschool.edu.ru/
87 P P
(bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKHE https://myschool.edu.ru/
88 Tp Tp
(bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKUE https://myschool.edu.ru/
89 (bopMyIIbI
90 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX https://myschool.edu.ru/
BBIPa)KCHU I
o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX https://myschool.edu.ru/
BBIPa)KCHU I
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX https://myschool.edu.ru/
92 BBIPA)KCHUIN
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://myschool.edu.ru/
BBIPAKECHUIN
04 PelreHne TpUroHOMETpUYECKUX https://myschool.edu.ru/
ypaBHEHUU
o5 PelreHne TpUroHOMETpUYECKUX https://myschool.edu.ru/

ypaBHEHUH
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Pemrenne TpuroHOMeTpU4ECKUX

https://myschool.edu.

ru/

96 YPaBHEHUU

Pemienue TpuroHoMeTpUYECKUX https://myschool.edu.ru/
97 ypaBHEHUI
03 Pemrenne TpuroHOMETpUYECKUX https://myschool.edu.ru/

YpaBHEHUU
99 Pemrenne TpuroHOMeTpu4ECKUX https://myschool.edu.ru/

YpaBHEHUU

Pemrenne TpuroHoMeTpu4eCKuX https://myschool.edu.ru/
100 YpPaBHEHUU

Kontposnbnas pabora: https://myschool.edu.ru/
101 "TpUrOHOMETPUUYECKHUE BBIPAKEHUS U

TPUTOHOMETPUYECKHE ypaBHEHUA"

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus https://myschool.edu.ru/
102 rnocueaoBaresbHoCTe. MeTon

MaTEMaTHYECKON MHAYKLIUU

MOHOTOHHBIE U OTPAHUYEHHBIE https://myschool.edu.ru/
103 nocieaoBarenbHoCTU. Mcropus ananusa

0ECKOHEUHO MaJIbIX
104 Apudmernueckas nmporpeccus https://myschool.edu.ru/
105 I'eomeTpuueckas mporpeccust https://myschool.edu.ru/
106 beckoneuno yOBIBaro1ast https://myschool.edu.ru/

reoOMeTpHUUECKasl IPOrpeccust
107 CymMma 6eckoHeuHO yObIBaroIei https://myschool.edu.ru/

FCOMeTqueCKOﬁ nporpeccuu
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JIMHENHBIN U SKCIOHEHIMAIIbHBINA POCT.

https://myschool.edu.ru/

108
Yucio e. Dopmyna ClI0KHBIX IPOLUEHTOB
109 JIMHEWHBIN U SKCIIOHEHIIMAIBHBIN POCT. https://myschool.edu.ru/
Yucio e. Dopmyina ClI0KHBIX IPOLUEHTOB
Hcnons3oBanue nporpeccun 1uist https://myschool.edu.ru/
110 peuIeHus pealibHbIX 3a]a4 IPUKIIAHOTO
XapakTepa
11 KoHntposbHas pabora: https://myschool.edu.ru/
"[locnenoBarenbHOCTH U TIporpeccun’
112 HenpepbiBHble GYHKIIUU U UX CBOWCTBA https://myschool.edu.ru/
Touka pa3pbeiBa. ACUMITOTHI rpad)KOB https://myschool.edu.ru/
113 byrKmit
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA https://myschool.edu.ru/
OTpe3Ke
115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA https://myschool.edu.ru/
OTpE3Ke
Meto1 HHTEPBAIOB JJIS PEIICHUS https://myschool.edu.ru/
116 HEPaBEHCTB
Meto1 HHTEPBAIOB JJIS PEIICHUS https://myschool.edu.ru/
117 HEPAaBEHCTB
Meto1 HHTEPBAIOB JJISI PEIICHUS https://myschool.edu.ru/
118 HEPaBEHCTB
1 IIpuMeHeHHEe  CBOWCTB  HENPEPBIBHBIX https://myschool.edu.ru/
19 GbyHKIUH 175 penieHus 3aaa4
120 [IpuMeHeHHEe  CBOWCTB  HENPEPBIBHBIX https://myschool.edu.ru/

GbyHKIUHN 1715 petieHus 3a1a4
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[lepBast u BTOpast Npou3BOIHBIC PYHKIIUU

https://myschool.edu.ru/

121
29 Onpenenenue, reOMETPUUECKUNA CMBICIT https://myschool.edu.ru/
1 MPOU3BOAHOMN
123 Onpenenenue, GU3NIECKUN CMBICIT https://myschool.edu.ru/
IIPOU3BOHOMN
VYpaBHeHHE KacaTeIbHOU K TpaduKy https://myschool.edu.ru/
124 byHKIHR
195 VYpaBHeHHE KacaTelbHOU K rpaduKy https://myschool.edu.ru/
byHKIIUN
126 [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKIINUN https://myschool.edu.ru/
127 [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKIINUN https://myschool.edu.ru/
19 [IpousBogHas CyMMbl, IpPOU3BEICHUS, https://myschool.edu.ru/
8 YaCTHOTO ¥ KOMITO3UIIMU (QyHKIUH
129 [IpousBogHass CcyMMbl, TPOU3BEICHHS, https://myschool.edu.ru/
YaCTHOT'O U KOMITO3UIMU (QYHKINN
IIpousBogHas CyMMbl, IIPOU3BEICHU, https://myschool.edu.ru/
130 YaCTHOTO U KOMITO3UIMU (QYHKINH
131 Konrtponsnas padora: "[IpousBoanas” https://myschool.edu.ru/
132 [ToBTOpenue, 06001IEHNE, https://myschool.edu.ru/
cucTemarusanus 3HaHui: "YpaBHeHus"
[ToBTOpeHue, 00o06mieHue, https://myschool.edu.ru/
133 cucrtemaTtusanus 3Hanui: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa https://myschool.edu.ru/
135 HToroBasi KOHTpOJIbHASA paboTa https://myschool.edu.ru/
136 [ToBTOpeHwUe, 00o0m1eHue, https://myschool.edu.ru/

CHCTeMaTHu3alus 3HaHUH



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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11 KJTACC

Ne KounyecTBO 4acoB Hara DJIeKTPOHHBbIE
n/ Bece | Kontpoas | Ipakrhuec | H3Y4eH — uupposbie
T | Tema ypoka ro HbIe kue padorpr| M4 0bpazoBaTebH
padoTsI ble pecypchl

IIpumeHeHue https://myschool.e
MPOU3BOAHON K du.ru/
HCCIIEJOBAaHUIO

1 byHKuni 1
MOHOTOHHOCTb
U 3KCTPEMYMBbI
IIpumeneHue https://myschool.e
MIPOU3BOIHON K du.ru/
HCCIIEJOBAaHUIO

9 byHKIni 1
MOHOTOHHOCTh
U DKCTPEMYMBI
[Ipumenenue https://myschool.e
MPOU3BOAHON K du.ru/
UCCIIEJOBAHUIO

3 byHKUInH 1
MOHOTOHHOCTb
U DKCTPEMYMBI
[Ipumenenune https://myschool.e
MIPOU3BOIHON K du.ru/
UCCIIEJOBAHUIO

4 byHKUInH 1
MOHOTOHHOCTh
U IKCTPEMYMBI
IIpumeHeHue https://myschool.e
MIPOU3BOTHON K du.ru/
UCCIIETOBAaHUIO

5 byHKIHIT 1
MOHOTOHHOCTh
U IKCTPEMYMBI
[IpumeHenne https://myschool.e
MIPOU3BOTHON K du.ru/
UCCIIETOBAaHUIO

5 byHKIUH 1
MOHOTOHHOCTb
U 3KCTPEMYMBI
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Haxoxnenue
HauOOJIBIIEr0 U
HAUMCHBIIIETO
3HAYCHUS
HEIPEPBIBHON

GyHKIIUY Ha
OTpe3Ke

https://myschool.e

du.ru/

Haxoxnenue
HauOOJIBIIEr0 U
HAaUMEHBIIIETO
3HAUYEHUS
HEeMpPephIBHOU

byHKIIUN Ha
OTpe3Ke

https://myschool.e

du.ru/

Haxoxnenue
HauOOJIBIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIMMA HA
OTpe3Ke
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du.ru/
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Haxoxnenne
HauOOJIBIIEr0 U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIMMA HA
OTpe3Ke

https://myschool.e

du.ru/
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Haxoxnaenue
HaHOOJIBIIIETO U
HauMEHBIIIETO
3HAUCHUSA
HEIPEPBIBHON

byHKIIMHA HA
OTpe3Ke

https://myschool.e

du.ru/
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Haxoxnenue
HauOOJIBIIEr0 U
HAauMEHBIIIETO
3HAYECHUS
HEMPEpPhIBHOU

GbyHKIMHA HA
OTpe3Ke

https://myschool.e

du.ru/

13

[IpumeHenue

https://myschool.e

MIPOU3BOIHOM
IUIS HAaXO0XKIECHUS
HAWTYYIIEro
pelIcHus B
MPUKJIATHBIX
3aJadax

du.ru/

14

[Ipumenenune
MIPOU3BOIHOMN
JUISL HAX 0K ICHUS
HAWIYYIIETO
pelieHus B
MPUKIIATHBIX
3aJadax

https://myschool.e
du.ru/

15

IIpumeHeHune
MIPOU3BOJHOMN
JUISL OLIPENENICHUS
CKOPOCTH H
YCKOpEHUs
mpotecca,
3a/1aHHOTO
bopmyoi unu
rpadpukom

https://myschool.e
du.ru/

16

IIpumeneHne
MIPOU3BOAHOMN
JUTSL OIIPEIeIICHUS
CKOPOCTH H
YCKOpEHUs
nporecca,
3a/1aHHOTO
dbopmyoit umu
rpadpukom

https://myschool.e

du.ru/
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Kommosumus https://myschool.e
17 byHKIUH du.ru/
Komnoszurust https://myschool.e
18 byHKIII du.ru/
Kommosunus https://myschool.e
19 byHKIUI du.ru/
['eomeTpuueckun https://myschool.e
e o0pasbl du.ru/
20 ypaBHEHUU HA
KOOPJMHATHOM
MIJIOCKOCTH
I'eomerpuueckun https://myschool.e
21 e 00passl du.ru/
YpaBHEHUH Ha
KOOpPJMHATHON
IJIOCKOCTH
KonTposbnas https://myschool.e
pabora: du.ru/
"UccnenoBanue
22 yHKumii ¢
MOMOILBIO
MPOU3BOJHOMN"
[TepBooOpazHas, https://myschool.e
OCHOBHOE du.ru/
23 CBOWCTBO
epBOOOPA3HBIX
[TepBooOpaznbie https://myschool.e
3JIEMEHTAPHBIX du.ru/
byHKUINH.
24 | TlIpasuna
HaXO0XKJICHUS
epBOOOPA3HBIX
[TepBooOpazubie https://myschool.e
3JIEMEHTapPHBIX du.ru/
GyHKIIHIA.
25 [TpaBuia
HAXO0XKJICHUS

epBOOOPA3HBIX
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Nurerpanrn. https://myschool.e
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26 W CMBICH
WHTEerpasa
Beruucnenue https://myschool.e
OonpeaeaEHHOTO du.ru/
WHTErpajia mo
27 popmyie
HproTona-
JletiOHmma
Brruucnenue https://myschool.e
28 onpeaeEHHOro du.ru/
WHTEerpajia 1o
dbopmyre
Herotona-
JleliOHMIIA
[Ipumenenne https://myschool.e
29 WHTETpaa JUIst du.ru/
HaX 0K ICHUS
Iomanaeu
TJIOCKHX
$uryp
IIpumenenne https://myschool.e
MHTEerpana as du.ru/
HaXO0KJICHUS
30 00BEMOB
F€OMETPUUYECKHUX
Tel
ITpumepsr https://myschool.e
peleHui du.ru/
31 g depeHranb
HBIX YpaBHEHUU
ITpumepsr https://myschool.e
peleHui du.ru/
32 g depeHranb

HBIX YpaBHEHUH
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Maremarnuecko https://myschool.e
e du.ru/
MOJIEJTMPOBaHUE
peaJIbHBIX
33 IIPOLIECCOB C
MIOMOIIbIO
muddepeHmanb
HBIX YPaBHEHUU
KonTponbhas https://myschool.e
34 pabora: du.ru/
"IlepBoobOpazHas
u uHTerpan”
Tpuronomerpud https://myschool.e
eckue QyHKIUH, du.ru/
35 UX CBOICTBA U
rpaduku
Tpuronomerpuy https://myschool.e
eckue GpyHKIUM, du.ru/
36 UX CBOMCTBA U
rpaduku
37 Tpuronomerpuu https://myschool.e
eckue QyHKIIHIH, du.ru/
UX CBOMCTBA U
rpaduxu
Tpuronomerpuy https://myschool.e
eckre QyHKIUH, du.ru/
38 UX CBOMCTBA U
rpaduxu
Tpuronomerpuu https://myschool.e
eckre QyHKIUH, du.ru/
39 UX CBOMCTBA U
rpaduxu
Ot60p KOpHEH https://myschool.e
TPUTOHOMETPUY du.ru/
€CKUX
YpaBHEHUH ¢
40 IIOMOIIBIO
TPUTOHOMETPUY
€CKOH

OKPY>KHOCTH
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Ot60p KOpHEH
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€CKUX

ypaBHEHHUH C
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41 IIOMOII[BI0
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€CKOM
OKPY>KHOCTH
OTt60p KOpHEH https://myschool.e
TPUTOHOMETPHY du.ru/
€CKHUX
YpaBHEHUH ¢
42 MTOMOIIIBIO
TPUTOHOMETPHUY
€CKOM
OKPY>KHOCTH
OTt60p KOpHE https://myschool.e
TPUTOHOMETPHY du.ru/
€CKHX
YpaBHEHUH ¢
43 MOMOILIBIO
TPUTOHOMETPUY
€CKOM
OKPY>KHOCTH
44 Pemenue https://myschool.e
TPUTOHOMETPUY du.ru/
€CKHX
HEPaBEHCTB
Pemienne https://myschool.e
TPUTOHOMETPUY du.ru/
45 €CKHX
HEPaBEHCTB
Pemienne https://myschool.e
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46 €CKHX
HEPaBEHCTB
Pemienne https://myschool.e
TPUTOHOMETPUY du.ru/
47 €CKUX

HEPaBEHCTB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Kontponbnas https://myschool.e

pabora: du.ru/

"I'padpukn

TPUTOHOMETPHUY
48 eCKHX (pyHKITH.

Tpuronomerpud

€CKHe

HepaBeHCTBA"

OcHOBHBIE https://myschool.e
49 METObI du.ru/

pelieHus

IMOKa3aTelIbHbIX

HEPaBEHCTB
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50 METOJIbI du.ru/
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OcHOBHBIE https://myschool.e
51 METOJIBI du.ru/

peleHus
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HEPABEHCTB

OcHOBHBIC https://myschool.e
52 METOJIBI du.ru/

peleHus

MOKa3aTelIbHbIX

HEPABEHCTB

OcHOBHBIC https://myschool.e
53 METO/IbI du.ru/

pereHus

JorapupmMHUEcK
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OcHOBHBIE https://myschool.e
54 METO/IBI du.ru/

pereHus

JorapupmMHUUEcK

HUX HCPABCHCTB
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Y4eOHblii kypc «I'eomerpus. Yriy0JeHHbIH YPOBEHb)

HOACHUTEJBHASA 3AIINCKA

["'eoMeTpust siBIsIeTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK OOECIeYMBaeT BO3MOXKHOCTh M3YYCHHS JUCITUIUIMH

eCTCCTBeHHO-HaquOﬁ HaImpaBJICHHOCTH W MPCIAMCTOB T'yYMAHUTAPHOI'0 IIHUKIJIA.



[lockonpky  jornyeckoe  MbluieHHE,  (GopMHpyeMOe  IpU  HU3YyUYEHUH
00Oy4aroIMMUCS MOHATUHUHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IOCTPOEHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PEIIEHUU I€OMETPUYECKUX
3a1a4, yMEHHUE BBIIBUTaTb U ONPOBEpPraTh T'MIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCSL MIPU PELIEHUM 3aJ1ad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3amad.

[lenb ocBoeHUs mporpamMmbl yaeOHOTO Kypca «I'eomeTpusi» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHANBUAYAIbHBIX CIHOCOOHOCTEH O0OydYalomUXCs MpU
U3yYEHUU T€OMETPUHU, KaK COCTaBJISAIOUIEH mpeaMeTHON obnactu «Marematuka u
nHpopmaTka»  uepe3  oOecriedyeHue  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKHX 3HaHUM U JIEUCTBUIA,
CHELU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX JJISl YCHEIIHOTO IpOo(heCCUOHATIBHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCTHOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3ajjauaMy Kypca T'€OMETpPUM Ha YIUIyOJEHHOM YPOBHE,
pacIIMpsIOUIMMH W YCHJIMBAIOUIMMH Kypc 0a30BOTO YpOBHS, SIBJISIOTCS:
pacuIMpeHre NpeACTaBICHHS O TEOMETPUN KaK YaCTHU MUPOBOU KYJIbTYpPbI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBSI3U T'€OMETPUM C OKPYKAIOIIUM MHUPOM;
(opMHpoOBaHKE MPEICTABICHUS O MIPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJENSAX, NO3BOJISIIOUIMX ONMMCBIBATh U U3y4aTh Pa3HbIEC SBIICHUS
OKPYAIOILEro MUpa, 3HaHUE IMOHATUIHOTO arapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHue YMEHHUS BJIAJICTh OCHOBHBIMU IIOHATHSMHU O
IPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMH CBOMCTBaMU, 3HAHUE TEOPEM,
(GopMy 1 yMEHUE UX TPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HaXOUTh

HECTaHJapTHBIE CIIOCOOBI perieHus 3a/1a4; (OPMUPOBAHNE YMEHHUS PACIIO3HABATh
Ha YepTexkax, MOJIEISAX U B PEaJJbHOM MUPE MHOTOTPAaHHUKHU U TEJIAa BPAILICHHUS,
KOHCTPYUPOBATh T€OMETPUYECKUE MOJENN; (HOPMHUPOBAHHE TOHUMAHUS
BO3MO>KHOCTH aKCHOMATHYECKOT0 MIOCTPOEHUS MATEMATUYECKUX TEOPUH,
(opMupOBaHKE TOHUMAaHUS POJIM AKCUOMATUKU MIPH MIPOBEJICHUU PACCyKICHUI;
(opMupOBaHrE YMEHHUS BIaJ€Th METOJIaMH J1I0Ka3aTeIbCTB U aJITOPUTMOB
pEelIeHNs], YMEHHS UX IPUMEHSATh, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOI€
pELIEHNs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMHpoOBaHUE TMPEACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB

npy 0OOCHOBAHUM MAaTeMaTUYECKUX YTBEPKACHHUM U POJIM aKCHOMATUKH B

IIPOBEJCHNHN EIYKTUBHBIX PACCY)KACHNUN; Pa3BUTHE U COBEpLICHCTBOBAHNE

WHTEJJIEKTYaJIbHBIX " TBOPUYECKHUX CIIOCOOHOCTEN 00yJarouuxcs,

ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH



MBIIJICHHS], MHTEpeca K N3YUEHHIO Te€OMETpUH; (GopMupoBaHre GyHKIIMOHATHLHON
I'PAMOTHOCTH, PEIIEBAHTHON I'€OMETPUH:

YMEHHUSl PACloO3HABATHb TMPOSBJICHUS TIE€OMETPUYECKUX MOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX KU3HCHHBIX CUTYaIUSX W MPU H3YUYCHUH IPYTHX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYyallMi, HCCIEAOBaHUS MOCTPOCHHBIX MOJIENeH,
UHTEPIPETALUU TOJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIepXKaTeIbHBIMHA TUHUSMH Y4eOHOTO Kypca «['eomeTpus» B
10-11 kmaccax sBnsitorcs: «lIpsMblie U MIOCKOCTH B IPOCTPAHCTBE,
«MHuororpannukn», «Tema BpameHus», «BekToppl W  KOOpAMHATHI B
MPOCTPAHCTBEY, «/{BIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHUE «yMETh OINEPUPOBATH
MOHSATUSIMIY, PEJIEBAHTHBIMU T€OMETPUU Ha YyriayO0aEéHHOM ypoBHE oOydeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTENIbHBIM JIMHUAM Yy4e€0HOTO Kypca, a
(opMupoBaHHE JIOTUYECKMX YMEHUH pachnpefensercsi He TOJbKO IO
coJiep KaTeNbHBIM JUHUSAM, HO U 10 rojgaM odydeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTarTaM OcBoeHUs1 DenepayibHOM padoyeit
POrpaMMbl, paclpeNeEHHbIM MO ToJaM OOy4YeHHS, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4ToOBI KO BCEM OCHOBHBIM, MPUHIIMIIAATBLHBIM BOIPOCAM 00YyUaroIIUecs
oOpamjaJiuch ~ HEOJTHOKPAaTHO. OJTO  TMO3BOJSET OPraHu3oBaTh  OBJAJICHHE
reOMETPUUECKUMU MOHITHSIMH M HaBBIKAMHU MTOCIIEIOBATEIFHO M MOCTYMATENBHO, C
cOOJI0/IeHUeM MPUHIIMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPEJICTABICHUM O0YYarOINXCs, PACIIUpPsIs U yriyOuss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus g auddepeHruanuu  00y4deHus, IMOCTPOCHUS
UHAMBUIYAbHBIX ~ 00pa30BaTeIbHBIX MPOTpaMM, OOECHEeUYUTh YIIIyOIEHHOE
U3Y4YEHUE TEOMETPUHU KaK COCTaBIIstOUIed ydeOHoro mpenmera «MareMaTukay;
MOATOTOBUTH OOYYAIONIUXCS K MPOJODKCHHUIO M3YyYEHUS MAaTEMaTUKH C y4ETOM
BbIOOpa Oyayiel npodeccuu, odecrneunBasl MPEeMCTBEHHOCTh MEXKY OOIIUM U
npodecCUOHAILHBIM 00pa30BaHKUEM.

Ha wusydenue ydeObHOTO Kypca «l'eomerpus» Ha yriayOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIII0).

COJIEP KXAHUE OBYUEHUSA



10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATUS  cTepeomeTpuH. Touka, mpsmas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3auMHOE pAacmosio)KeHHE MpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroLuecs,
napaJyieNibHble M CKpeIlMBaromuecs npsmble. lIpu3Haku CKpelmuBarommxcs
npsAMbIX. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAIIIIEIbHBIE
MPSIMBIE B IIPOCTPAHCTBE, NAPAUIEIIBHOCTD TPEX MPSAMBIX, IAPATUICIBHOCTD NPSIMOU
1 1uockocTd. [lapanienbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300pa)KeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlieIbHOr0 MNpOeKTUpoBaHus. 300pakeHue
¢Guryp B mapayjiebHOW MPOEKIHMH. YTJbl C COHANPABICHHBIMA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMHU B IIPOCTPAHCTBE. llapauienbHOCTD IIIOCKOCTEN: MapallieabHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
MPOCTPAHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadJp, MapajlieJenunes,
MMOCTPOCHUE CEYCHHUI.

[leprieHIUKYISIPHOCTh NPSMOM U IUIOCKOCTH: MEPHEHAUKYISPHBIE MTPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHBIE W NEPHEHAUKYISAPHBIE K IIJIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOpemMa O MpPsIMOu
MIEPIICHIUKYIJISIPHOU IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHAUKYISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MPOEKUUss  (QUrypbl Ha  IJIOCKOCTb.
IleprieHIMKYISAPHOCTh  IIOCKOCTEW: IPU3HAK  INEPIEHAMKYISPHOCTH  JABYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

Yriael B IPOCTPAHCTBE: Yrod MEXKAY NPSIMOM M IIJIOCKOCTBIO, IBYI'PaHHBIN
yIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriia. TpEXrpaHHbId U MHOIOTPAHHBIE YIJIBI.
CBolicTBa IJIOCKHUX YTJI0B MHOTOTPaHHOTO yriia. CBOMCTBA IIIOCKUX U IBYTPAaHHBIX
YIJIOB TPEXTPAHHOIO yrila. Teopembl KOCMHYCOB M CHHYCOB IS TPEXTPAHHOIO
yTJIa.

MHororpaHHuKH

Buzapsl MHOTOrpaHHUKOB, pa3BEpPTKAa MHOrorpaHsHuka. Ilpusma: n-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHAas PpU3Mbl, OOKOBasl M IMOJIHAS TTIOBEPXHOCTH MPU3MBI.
[Tapamuienenunesn, NOpsAMOYTOJbHBIM — MHapajuleJIEIANIEl W €ro  CBOWCTBA.

Kparyaiimime mnyTd Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Dilnepa.



[IpoctpanctBenHas Tteopema Iludaropa. Ilupammpa: n-yroiapHas mnUpamuja,
npaBuibHasi W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHEH
OpaBWIbHOW NHMpaMujbl. lIpaBuiibHBIE MHOTOTpaHHUKH: NPAaBWIbHAS NpHU3Ma U
OpaBWiIbHAas IUpamMuAa, IPABWIbHAs TPEyroyibHas IUpamMuAa M IPABUIbHBIN
Terpa’ap, KyO. IlpeacraBieHre O MNpaBWIBHBIX MHOTOIPaHHUKAaX: OKTa’3p,
JOEKAdIP U UKOCADIP.

BrluncneHre 37eMEHTOB MHOTOTPAHHUKOB: pE&Opa, OMAroHaau, YIJbl.
[Inomans OGOKOBOW TOBEPXHOCTH M TOJHOM TMOBEPXHOCTH TMPSMOM TMPU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHON MUPaMU/IBI.

CummeTpus B MPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MPABUIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B TNPABWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
napaJuIeNIeNuIe1a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHUMMETPHS IPaBUIBHOU
OUPAMUJIBIL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JJINHA HEHYJIEBOTO
BEKTOpPa, BEKTOPbl KOJUIMHEApHBIE, COHANPABIECHHBIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBeHCTBO BEKTOPOB. J[€MCTBUSI C BEKTOPaMU: CIIOKEHHE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoicTBa CII0KEHUS! BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpPA Ha YHCJIO.
[lonsiTue KOMIUTaHAapHbIE BEKTOPHI. [IpHM3HAK KOMILTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pa3loKEeHUHM BEKTOpa MO TPEM
HEKOMILJIAaHApHBIM ~ BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpaHcTBe. KoopaumHatel BekTopa. CBs3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpAMHATAMHA TOYEK. YTOJN MeExXay BekropamMu. CKaISIpHOE MNpPOU3BEICHUE
BEKTOPOB.

11 KJTACC

Tena Bpamenust

[ToHsTHA: UWIUHAPUYECKAsT TOBEPXHOCTh, KOHHUYECKAs TOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpaszywmue ToBepXHOCTeH. Tema BpamieHUs:
UJIUHAP, KOHYC, YCEUYEHHBIM KOHyC, cdepa, map. B3aumHoe pacmosiokeHue
cheppl M IUJIOCKOCTH, KacaTeidbHasi IUIOCKOCTh K cdepe. M3o0paxenue Tten



BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHapa u koHyca. CumMmerpust chepsl U
niapa.

O0béM. OcHOBHbIE cBoHMcTBa 00bEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIBHOTO Tapayienenunena u ciaeAcTBus u3 He€. O0bEM mpsMor u
HAKJIOHHOM NpU3MBbl, WINHAPA, MUpaMUIbl U KoHyca. O0BEM I1apa U IIapoOBOTO
CErMEHTA.

KomOuHanuu Ten BpallleHHss M MHOTOrpaHHUKOB. llpu3ma, BhnucaHHas B
IWIMHIpP, ONHUCaHHas oOKojo uwinHapa. Ilepeceuenne cdepel u 1mapa c
mockocThio. Kacanune mapa u chepbl m1ockocTeio. [oHSATHE MHOrOrpaHHUKa,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJO
BpAIlICHMSL.

[Tnomanp MOBEPXHOCTH LMJIMHAPA, KOHYCa, IUIOMAAs chepbl U €€ JacTew.
[lonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOLIAAEH MOBEPXHOCTEM
nono0HeIX ¢uryp. IlpeoOpazoBanue mnomobusi, romorerusa. Pemenue 3amad Ha
MJIOCKOCTH C UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceuyeHnii MHOTOTPaHHUKOB M TEJ BPAIICHUS: CEYEHUs LIIUHIpA
(mapajuilenbHO W MEPHEHAUKYISIPHO OCH), CEYEHHUsS KOHyca (TapasuiesibHbIC
OCHOBAHMIO M ITPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUs 1Iapa, METOJIbI TOCTPOEHUS
CEUYEHMII: METOJ CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYIIEH TTIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpancTBe. Omnepanuu Haj BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpPOB. (CBOMCTBAa BEKTOPHOTO YMHOXEHMSA. [IpsmoyronbHas
cucTeMa KoopAMHaT B npocTtpancTBe. KoopauHatel BekTopa. Pa3noxkeHne Bekropa
no 6asucy. KoopAHMHATHO-BEKTOPHBIM METOJ MpPU PEUICHHUH T'€OMETPUUYECKUX
3aaad4.

J{BHKeHNs B IPOCTPAHCTBE

JBrxenus mpoctpaHcTBa. OToOpaxeHus. J[BMXKEHHS M PaBEHCTBO (UTYP.
OO6mue cBoMcTBa JBWXEHUWA. Buapl ABWKEHUM: mMapalliebHbIA TEpPEeHoC,
LEHTpaJIbHASI CAMMETPHSI, 3€pKabHasi CHMMETPHS], IOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIbTATDI

1) rpakaaHckoe BocHUTaHWe: CPOPMHPOBAHHOCTH  T'PAXKITAHCKOM
MO3UIMK 00yYarolerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JI€Ha POCCUHCKOIO
oOliecTBa, NpPEICTaBIEHUE O MAaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPakJaHCKOTO oO0IIecTBa (BBIOOPHI,
OMPOCHI U JIPYTO€), YMEHHE B3aMMOJIEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

2) maTpuoTHyYeckoe BOCHMUTaHHMe: C(HOPMUPOBAHHOCTh POCCHUCKOM
rPaXJAHCKOM UACHTUYHOCTH, YBAXXECHUS K IIPOLLIIOMY U HACTOSIIIEMY POCCUKUCKOU
MAaTeMaTUKH, [IECHHOCTHOE OTHOLIEHNE K TOCTVKEHHUSIM POCCHUMCKHX MAaTeMaTHUKOB
U POCCHUMCKOW MaTEMATHYECKOM IIKOJbI, HMCIIOJIb30BAHUE ITUX JOCTHKECHHU B
JIPYTUX HayKax, TEXHOJOTHUSX, CPepax IKOHOMUKY;

3) AYXOBHO-HPABCTBEHHOE€  BOCHHUTAHHE:  OCO3HAHHME  JYXOBHBIX
[IEHHOCTEN POCCUICKOr0 Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOT0 MOBEAECHHUS, CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHHEM JTOCTHKECHUI
HayKH U JESITEIbHOCTHIO YYEHOTO, OCOZHAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO Oy yiero; 4)

3CTEeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas SCTETHUKY MATEMAaTHYECKUX
3aKOHOMEpPHOCTEHN, 0OBEKTOB, 3a7a4, pEUICHUH, pacCyAeHU, BOCOPUUMYHUBOCTb
K MaTeMaTHYeCKMM AacIeKTaM pa3IM4YHbIX BHJOB HCKYCCTBa; 5) (u3uueckoe
BOCIIMTAHHE:

chOpPMHPOBAHHOCTh, yYMEHUS TMPUMEHATh MaTEMaTHYECKWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370pOBbIO (3710pOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUUA U
OTIbIXa, peryisipHas (pu3ndeckass akTUBHOCTD), (DU3NYECKOE COBEPIICHCTBOBAHHE
0Py  3aHATUSX CIIOPTHBHO-03JI0POBUTEILHON JICATEILHOCTBIO; 6) TpyaoBoe
BOCIIMTAHHE:

TOTOBHOCTh K TPYHdy, OCO3HAHUE LIEHHOCTU TPYIOJO0Us, HHTEpeC K
paznuuyHbiM  cPepaM  NMPOPECCUOHAIBHOM  ACSATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOWM W €€ MPUIIOKCHUSIMH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymerr mpodeccun © peann3oBbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,

T'OTOBHOCTb )41 CITOCOOHOCTh K MaTeMaTU4YCCKOMY 06p330BaHI/IIO )41



caM0o00pa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYECKO€e BOCTIUTAHHE:

cOPMHUPOBAHHOCTh  DKOJIOTMUECKOM  KYJIbTYpbl, TOHMMAHHUE BIUSHUS
COIMAJIbHO-PKOHOMUYECKUX TMPOIECCOB HA COCTOSHUE MPUPOJHON U COLMAIBHOM
Cpelbl, OCO3HaHHE TTI00aIBHOrO XapakTepa 3KOJOTHYECKUX MPoOIeM, OpUEHTAIIHS
HAa TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHMM I pelieHus 3agady B 00JacTH
OKpYXalolllel Ccpe/bl, TUIAHUPOBAHUE IIOCTYNKOB U OLIEHKH HX BO3MOXKHBIX
MOCIICACTBUM IS OKpY’)KafoImield cpenbl; 8) HMeHHOCTH HAYYHOI0 TO3HAHWSI:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MAaTEMaTUYECKOW HAyKu
Kak c(epbl 4eIOBEUECKON AEATEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIs
pa3BUTUSI LUBWIM3ALMK, OBJAJCHUE S3bIKOM MATEMaTUKH W MaTEeMaTHYEeCKON
KyJIbTypOd Kak CpEICTBOM TIO3HAHHMS MHPA, TOTOBHOCTb OCYUIECTBIATH
IMPOEKTHYIO U HCCIEN0BATENBCKYIO IESITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIe HeiicTBUA ba3oBble Joruvyeckue
NEeMCTBUSA: BBISIBIATD U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU
MaTeMaTHYeCKUX OOBbEKTOB, MOHSITHH, OTHOLICHUH MEXIY MTOHATHUSMU,
(dbopMynIupoBaTh ONpeesieHUs] HOHATUHN, YCTaHABINBATh CYIlIE€CTBEHHBIH
MPU3HAK KJIacCU(pUKALIMKI, OCHOBAHUS Ui 0000LIEHUS U CPABHEHUS, KPUTEPHUH
IPOBOAMMOIO aHAJIW3a; BOCIPUHUMATh,  (POPMYJIMpPOBaTh U
peo0pa3oBbIBATh CYKICHHS: YTBEPIAUTEIbHBIE U OTPULIATEIBHBIE,

€IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHbBIE; BBIBIATh MATEMAaTHUECKUE
3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOpEUUs B (haKkTax, JaHHbBIX,
HAOJIOICHUSAX U YTBEPKICHUSIX, IPEeIaraTb KPUTEPUHU ISl BBISIBICHUS
3aKOHOMEPHOCTEN M IPOTUBOPEUMM; AEJIaTh BBIBOBI C UCIIOJIb30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX U

VHIYKTUBHBIX YMO3AaKJIIOYEHUM, YMO3AKIIOYEHUN 110 aHAJOTHH; NPOBOJIUTH
CaMOCTOSTENIbHO J0Ka3aTeIbCTBA MATEeMaTHUYECKUX YTBEpPXKIACHUHN (IpsIMble U OT
OPOTUBHOIO),  BBICTpaWBaThb  APTYMEHTALIMIO, MPUBOJUTH  NPHUMEPHl U
KOHTPIIPUMEPBI, 00OOCHOBBIBaTh COOCTBEHHBIE CYXKJIEHUS W BBIBOJBI; BBIOMPATH

croco0 peuieHus: yueOHOW 3ajauu (CpaBHUBATh HECKOJIbKO BAapUAHTOB PEILICHUS,



BbIOMpaTh HamOoJlee MOAXOAANUMN C YYETOM CaMOCTOSATEIHHO BBIICICHHBIX
KPUTEPHUEB).
Bba3oBble uccienoBarebckue AeiCTBUS:

UCTIOJTb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MIO3HAHMS,
GopMynupoBaTh  BOMPOCH,  (PUKCHpYIOIIME  TPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (POpMHUpPOBATH TUIIOTE3y, apTyMEHTHPOBATH
CBOIO TMO3UIUIO, MHEHHE; TMPOBOAUTH CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM
HKCIIEPUMEHT, UCCIIEJIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
o0BeKTa, SBICHUS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH,
ABJICHUSIMU, MPOLIECCAMHU; CaMOCTOSATENbHO (OPMYJIUPOBaTH O00OIICHUA WU
BBIBOJIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIEIOBAHUSA, OIICHUBATD
JOCTOBEPHOCTh  MOJIYYEHHBIX  pPE3yJIbTaTOB, BBIBOJOB H  0000IIEHUN;
IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOILIECCa, a TAK)KE BbIIBUTATh
OPEINONIOKEHUSI O €ro pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:
BBISBJIATH 1e(DUIINTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX /I OTBETA Ha
BOMPOC U JJIs pEeUIeHHs 3aJayd; BbIOMpPaTh HHPOPMALUI0O M3 HCTOYHHKOB
pa3INYHBIX THIIOB, aHAJM3UPOBATh, CHCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH
MHPOpPMAIIMIO Pa3IMYHBIX BHUJIOB M (OPM MPEACTABICHUS; CTPYKTYpUPOBATh
uH(pOpPMAITUIO, TPEICTABIIATH €€ B pAa3IMYHBIX (hopMax,
WUTIOCTPUPOBATH TpadUuecKy;
OLICHUBATh HaAEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIEHO

c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKkaTHBHBIE YHHBepcalbHble yueOHbIe AeiicTBus O0menue:
BOCIIPUHUMATh U (OPMYIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSMH U
LEeISIMH  OOILLEHUS, SCHO, TOYHO, IPAMOTHO BBbIpaXaTh CBOIO TOUYKY 3pEHHS B
YCTHBIX W NHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEUICHUS 3a/layd,
KOMMEHTHUPOBATh MOJIYYEHHBIN pe3ysbTaT; B X0/ie 00CYKIE€HUS 3a7aBaTh BOMPOCHI
[0 CYHIECTBY OOCY>KJaeMOM TeMbl, MPOOJIEeMbl, PEIIaeMON 3a/lau, BbICKA3bIBAThH
UJEU, HaLEJICHHbIE HAa TIOMCK pEIIEHMs, COMNOCTaBIATh CBOM CYXIECHHS C
CYXACHHUSIMHU JPYTUX YYACTHUKOB JIMAOra, OOHApYKMBATh pa3jNyue U CXOJCTBO
NO3UIMH, B KOPPEKTHON (hopme (PopMyIMpoBaTh pa3HOTIacHs, CBOM BO3PAKEHUS;

NpCACTABIATL PE3YJIbTATBI PCHICHWA 3addadd, OJSKCICPUMCHTA, HWCCICAOBAHUA,



POEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMarT BBICTYIUICHUS C Y4ETOM 3ajad
Mpe3eHTAIU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEpPCaJbHbIe yueOHble AeiicTBuss CamMoopraHu3amusi:

COCTaBIISITh IUIAH, AJITOPUTM PEIICHHUS 3a]]a4H, BEIOUPATh CIIOCO0 PEIIeHHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHUPOBAaTh BapHAHThl PEIICHWH C Y4ETOM HOBOH HH(OpPMAIIH.
CaMOKOHTPOJIb, SMOIIHOHAJILHBIA HHTEJIEKT:

BIAJCTh  HaBbIKAMHU  IIO3HABATEIbHOW  pEeQIEKCHU  KaK  OCO3HAHHS
COBEPIIIACMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BIAJICThH
criocobaMm CaMOTIPOBEPKH, CAMOKOHTPOJS TMpoIlecca M pe3ysibTara pelIeHHs
MaTEMaTUYECKON 3aJadyu; MPEIBUIIETh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH
MIPU PEIICHUN 3a/Jadd, BHOCUTh KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, JTaHHBIX, HAWJACHHBIX OIMMOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIU U YCJIOBHUSIM, OOBSICHSATH MPUYUHBI
JOCT)KEHUS WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JCSITEIIbHOCTH, HAXOJIUTh OLIUOKY,
JaBaTh OLICHKY MPHOOpeTEHHOMY OMbITY. CoBMecTHAsl 1esITeJIbHOCTh: TTOHUMATh
W WCIOJIb30BaTh IMPEUMYIIECTBA KOMAHAHOW W WHIWBHUIyAIbHOW pPaOOTHI TIPH
pemieHny y4eOHbIX 3ajad, MPUHUMATh 1I€Jb COBMECTHOM JESITEIBHOCTH,
MJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOM pabOTHI, pacmlpenensaTh BHUIBI padoT,
JIOTOBapUBAThCS, OOCYXKJaTh MPOIECC W Pe3yibTaT padOThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH; Y4acTBOBaTh B TPYMNMOBBIX (opmax paboTel (oOcyxaeHus,
0OMEH MHEHUH, «MO3rOBbIC IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JAPYTMMH 4YICHAMH KOMAaHJBI, OICHHUBATH
KauyeCcTBO CBOETO BKJIAJa B OOIIHMH MPOIYKT MO KPUTEPHUAM, CHOPMYIHPOBAHHBIM

Y4aCTHUKaMHU BSaI/IMOI[eI)'ICTBI/IH.

HPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:
CBOOOJTHO OMEPHPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TPU PEIICHUH
3a/1a4 ¥ MPOBEJICHUN MaTEMaTUUECKUX PACCYKICHUM;
MPUMEHSTh AKCUOMbBbI CTEPEOMETPUM U CIEACTBUS W3 HUX NPU PEUICHUU

reOMCTPHUUICCKHUX 3a1a4;



KJIACCU(PUIMPOBATh B3aMMHOE pACIOJOKEHUE TMPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B POCTPAHCTBE, MPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

CBOOOJHO OIEpUPOBATh MOHATHSAMH, CBS3aHHBIMU C yrjaMd B NPOCTPAHCTBE:
MEKy IPSIMBIMU B IIPOCTPAHCTBE, MEXKAY MPSMOU U INIOCKOCTBIO;

CBO6OI[HO OIncpupoBaThb NMMOHATHAMU, CBA3AHHBIMU C MHOI'OI'PaHHUKAMMN,



CBOOOJHO pacHo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJaccu(UIUpoOBaTh MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHSA IS
KIaccu(ukanuu;

CBOOOJHO  OMEpPHPOBATh  IMOHATHUAMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBIMOJIHATE  TMApajlIeNIbHOE, [EHTPAJIbHOE u OpPTOTOHAJIEHOE
IpOeKTHpOBaHUE (GUTYP Ha IUIOCKOCTb, BBIOJHATH M300pakeHus (Guryp
HAa IJIOCKOCTH;

CTPOUTH CEUYCHUS MHOTOTPAaHHHKOB PAa3IMYHBIMU METO/JaMH, BBITOJIHATH
(BBIHOCHBIC) TNIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  TUIOMIAJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpHU3Ma,
nupamMuia), FreOMETPUIECKUX TeJ ¢ PUMEHEHUEM POpPMYIL;

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHHM, LIEHTP, OCb U IIJIOCKOCTh CHUMMETPHUH
durype:;

CBOOOIHO ONEpUPOBATH MOHATHIMH, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpAMHATAaM B TPOCTPAHCTBE;

BBITOJIHATH ICHCTBHSI HAJl BEKTOPAMHU;

pemaTh 3aJadd Ha JOKa3aTeNbCTBO MAaTEMATHYECKHX OTHOIICHUH U
HAXOXKJCHUE TCOMETPUYCCKUX BEIUYMH, TPUMEHSSI M3BECTHBIC METOJIbI
IpU PEIICHUN MaTeMaTHYECKHUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJI0)KHOCTH;

NPUMEHATH TPOCTEHIIME TMpPOTpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IPY PEIICHUN CTEPEOMETPUIECKHX 3a/1a4;
U3BIIEKaTh, MPEOOPa3OBBIBATE W HWHTEPIPETHPOBATH HWHGPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTypaxX, NPEICTABICHHYIO Ha
YepTeKax U PUCYHKAX;

NPUMEHSTh TOJyYEeHHbIE 3HAHUS HA TMPAKTHUKE: CpPaBHUBATh W
aHATM3UPOBATh pPEAbHBIC CUTYAIUH, MPUMEHSTh M3yYCHHBIC MOHITHS B
npolecce IMOMCKAa  pelleHUs MaTeMaThdeckd  CchOpMyIHMpPOBAHHOM

HpO6HeMBI, MOJCIUPOBATh PCAJIbHBIC CUTyAllMHW Ha A3BIKC I'COMCTPUM,



UCCJIEIOBATh MMOCTPOCHHBIE MOJENN C HUCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara anreOpbl, peliaTh NpakTHYeCKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEJIUYMH;

« HMETh NPEJCTaBJICHUS 00 OCHOBHBIX ATalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaronuiicss HAyquTCs:

CBOOO/IHO ONEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOMH,
KOHMYECKOH M c(hepudeckod TMOBEPXHOCTSIMH, OOBSACHATH CIOCOOBI
HOJIY4CHHUS;

« ONEpPUPOBATH MOHATUSAMU, CBA3AHHBIMU C TE€JIAMU BPAIICHUS: LIMJIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

« pacno3HaBaTh Te€ja BpameHus (UWIMHAP, KOHyc, cdepa U 1ap) H
OOBSCHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS;

KJaccuPUIMPOBATh B3aUMHOE PACIIONIOKEHUE C(PEephl U TIIIOCKOCTH;

BBIYUCIISATh BEJIUYHMHBI 3JEMEHTOB MHOTOIPAaHHHUKOB W TEJ BpAILCHHUS,
OOBEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalICHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;

« CcBOOOJHO ONEPUPOBATH MOHATUSMHM, CBSI3AHHBIMU C KOMOMHALIMSIMU TeEN
BpallleHuss U MHOTOTPAHHUKOB: MHOTOTpaHHHUK, BIIUCaHHBIA B cdepy U
OINKCaHHBIA OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalCHUS;

BBIYUCIATH COOTHOUIEHUS! MEXKY ITUIOLIAIASIMU MOBEPXHOCTEW U 00bEMaMU
IMOTOOHBIX TENT;

« u300paxkaTb H3y4yaeMble (QUIYypbl, BBINOIHATH (BBIHOCHBIE) IIOCKHE
YepTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYEHMS TEJl BPALLICHUS;

« W3BJEKaTh, MHTEPHPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypaxX, NpPEJICTaBICHHYIO Ha
YEpTE)Kax U PUCYHKAX;

« CBOOOIHO ONEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

*  BBINOJIHATH ONEpPaAllMU HaJ BEKTOPaMHU;

* 3aJaBaThb IINIOCKOCTb YPaBHCHHCM B I[CK&pTOBOﬁ CUCTCME KOOpPAHHAT,



pelaTh reOMETPUYECKHUE 3aa4i HA BBIYMCIICHUE YTIIOB MEKY IPSIMBIMU
Y TUIOCKOCTSIMH, BBIYHCIICHUE PACCTOSHUM OT TOYKH 10 IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOAA IPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMU, CBA3AHHBIMU C JIBJKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh M300pa)KEHUS MHOTOTPAHHUKOB ¥ TN BpAIICHUS TIpU
[apajuleIbHOM — NIEPEHOCE, ILEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYECHUSI MHOTI'OTPAHHUKOB W TEJI BPAILCHUS: CEUCHUS LUIIMH]IpA
(mapauienbHO U MEPIEeHIMKYJIISIPHO OCH), CEUCHUs KOHYyca (TapaluiesibHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPe3 BEPIINHY), CCUCHUS 11apa;
HCIOJIb30BaTh METOJBI IIOCTPOCHMSI CEYEHHM: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IEPEHOCA CEKYIIEH IUIOCKOCTH;

A0Ka3bIBaTb TCOMCTPHUICCKUC YTBCPIKICHUAA,

IMPUMEHSTh TeoMeTpudeckre (PaKThl I PEIICHHS CTEPEOMETPUUYSCKHUX
3a7a4, MOPEANONAralollnX HECKOJBKO IIaroB PEUICHUS, €CIU YCIOBUSA
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

peuaTe 3aJa4d Ha J0KA3aTeJbCTBO MAaTEMATHYECKHMX OTHOUIEHHM |
HAXO0XJIECHUE TEOMETPUUYECKUX BEJINYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHbBIC
CHUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKHUX 3a]1a4;

MPUMEHATh  TOJYYEHHbIE  3HAHWS  HA  NPAKTUKE:  CPAaBHUBAT,
AHAIM3UPOBATh U OLIEHUBATH PEAJIbHBIE CUTYAL[MH, IPUMEHSATh N3YUYCHHBIC
MOHATHS, TEOPEMbI, CBOMCTBA B IMPOIECCE TMOUCKA  PEIICHUSA
MaTteMaTH4ecku  ChOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pEalIbHBIE CHUTYallMd Ha SI3bIKE T'€OMETPUM, HCCIENOBATH IMOCTPOCHHBIC
MOJIEJIN C UCITOJb30BAaHUEM I'€OMETPUYECKUX MMOHSATUN U TEOPEM, alliapara
anreOphl, pemiaTh MPaKTUYECKHE 3aJadM, CBSI3aHHBICE C HAXOXKIECHUEM
r€OMETPUYECKUX BEJINYMH;

UMETh TPEACTaBJICHUs] 00 OCHOBHBIX JTamax pPa3BUTHSI F€OMETPUU Kak

COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kourpoubnublie | IlpakTHyeckue 6
n/n NPOrpamMMsl GOTEI aGoTLL o0pa3oBaTe/ibHbIE
Bcero pa P pecypcnl
1 BBenenue B crepeoMeTpuio 23 1 https://myschool.edu.ru/
B3anMHOe pacnonokeHue npsmsIx B https://myschool.edu.ru/
2 IIPOCTPAHCTBE 6 1
[TapamenpHOCTB IPSIMBIX U IUNIOCKOCTEH B https://myschool.edu.ru/
3 IIPOCTPAHCTBE 8
[lepneHUKyYISIPHOCTD NPSAMBIX U INIOCKOCTEN https://myschool.edu.ru/
4 B [IPOCTPAHCTBE 25
5 VYTl ¥ paccTosHUA 16 1 https://myschool.edu.ru/
6 MHoOrorpanHuku 7 1 https://myschool.edu.ru/
7 Bexkrtops! B mpocTpaHcTBe 12 https://myschool.edu.ru/
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS https://myschool.edu.ru/
8 3HAHUMH 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
11 KITACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM K I (uudposbie)
Ne i/m EpOrpaMME! 06HTp0J11)HbIe pﬁaKanecKne 0GpazoBaTeIbHEIe
Bceero PpaooThsl Pa00ThI pecypesl
1 AHanutuyeckas reoMeTpus 15 1 https://myschool.edu.ru/
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[ToBTOpEHHUE, 00001meHne 51 https://myschool.edu.ru/
2 CUCTEMaTU3alus 3HAHUU 15 1
OOBEM MHOTOTpaHHUKA 17 https://myschool.edu.ru/
Tena BpaieHus 24 1 https://myschool.edu.ru/
[Tnomanay moBepXHOCTH U 0OBEMBI KPYTIIBIX https://myschool.edu.ru/
5 Ten 9 1
6 JBrokeHus 5 1 https://myschool.edu.ru/
[ToBTOpeHME, 0600IICHNE 1 https://myschool.edu.ru/
! CUCTEMAaTH3alMsl 3HAaHUU 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
HOYPOYHOE INTAHUPOBAHHME 10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne K n Jlarta uudgposbie
wn | Temaypoka ;’;OTTI::M’HI’W ;’;KTquCKHe wsyuennst | 00pazoBaTeNBHbIE
Bcero p PaooTel pecypcbl
1 OcHoBHbIE NpaBUiIa N300pakeHUs Ha https://myschool.edu.ru/
PUCYHKE IIJIOCKOCTH, ITAPaUIEIBbHBIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka
[TonsTns CTEPEOMETPUU: TOYKA, https://myschool.edu.ru/
2 npsiMasi,  IUIOCKOCTb,  ITPOCTPAHCTBO.
OcHOBHBIE TpaBHJIa H300pakeHUs Ha 1

PUCYHKE TUJIOCKOCTH, MapajiedbHbIX
NpsAIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
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[TonsTus: nepecexarouiyecs MIOCKOCTH,
IepeceKaroImecs npsMasi U IIOCKOCTb;
IIOJIYTIPOCTPAHCTBO

https://myschool.edu.

ru/

[TonsTHS: epeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 IiIoCKOCTh;
IIOJIYTIPOCTPAHCTBO

https://myschool.edu.

ru/

MHororpaHHuKH, n300pakeHne
MPOCTEHIITNX HPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIHNX 00BEKTOB

https://myschool.edu.

ru/

MHororpaHHuKH, n300paxeHue
MIPOCTEUIINX [IPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOMHNX 00HEKTOB

https://myschool.edu.

ru/

AXCHOMEI CTCPCOMECTPUHU U IICPBLIC

https://myschool.edu.

ru/

CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

https://myschool.edu.

ru/

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICOCTBUA N3 HUX. CnocoObl 3adaHusA
MpsAMBIX U ILIOCKOCTEHN B IIPOCTPAHCTBC.
O06o3HaueHUS MpAMBIX U IIOCKOCTEN

https://myschool.edu.

ru/

10

N300paxenune ceueHunit nupamuabl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux
pé6pa. N3o0pakeHune nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpammBanne nocTpOeHHBIX CEYEHUI

Pa3HbIMU [IBETaMU

https://myschool.edu.

ru/
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11

N300pakeHune ceueHuil mupaMusl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOAAT Yepe3 UX
pé6pa. N3o0pakeHune nepecedeHus
IIOJTyYEHHBIX TUIOCKOCTEH.
PackpamnBanue NocTpOEHHBIX CEYEHUN

Pa3sHbIMU LIBETAMU

https://myschool.edu.ru/

12

N3o0pakeHne ceueHnit mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TIPOXOIAT Yepe3 X
peopa. M3o0pakeHne epecedcHusI
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CEYCHUN

Pa3sHbIMU LIBETAMU

https://myschool.edu.ru/

13

N300paxkeHre  CeueHW  MUPaMUJIBI,
Ky0a W TpPHU3MBI, KOTOpBIC MPOXOMIST
yepe3 ux  péopa.  M3obOpaxenue
nepeceyeHus MOJyYEHHBIX TIOCKOCTEH.

https://myschool.edu.ru/

PaCKpaH_II/IBaHI/IC MMOCTPOCHHBIX CEUYCHHUI
Pa3HbIMHU [IBETaMU

14

MeTton ClIeaoB oA IMOCTPOCHUMA CEe4YECHUI

https://myschool.edu.ru/

15

Meton cienoB Uisl NMOCTPOEHUS
ceueHuil. CBolicTBa mepecedeHU
MPSIMBIX U IIJIOCKOCTEN

https://myschool.edu.ru/

16

Meron cmemoB Ui TOCTPOCHUS
ceueHuil. CBoiicTBa mepeceyeHuit
NPSIMBIX U IJIOCKOCTEN

https://myschool.edu.ru/
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17

[ToctpoeHue ceueHuii B mupamuje,
Kybe mo TpéM Toukam Ha pé&Opax.
Cozanue BBIHOCHBIX 4YEpTEXEH H
3aIKCh IIAaroB MOCTPOCHUS

https://myschool.edu.ru/

18

[Toctpoenue ceueHuwii B mupamue,
KyOe mo TpéM Toukam Ha pEOpax.
Co3aHve BBIHOCHBIX 4YEpTEXKEU U
3aMuch I1aroB MOCTPOCHUS

https://myschool.edu.ru/

19

ITocTpoeHne cedyeHuil B NHUpaMU/IE,
Kybe mo TpéM Toukam Ha pEOpax.
Co3naHue BBIHOCHBIX 4YepTeXKeHd u
3aMuch MIaroB MOCTPOCHUS

https://myschool.edu.ru/

20

[ToctpoeHue cedeHuii B mupamuje,
KyOe mo TpéM Toukam Ha pEOpax.
CoznaHue BBIHOCHBIX YEpTEXKEU MU
3aIlMCh IIAroB MOCTPOCHUS

https://myschool.edu.ru/

21

[ToBTOopenue mianumerpuun: Teopema o
MIPOIOPLIUOHANIBHEIX OTPE3KaxX.

https://myschool.edu.ru/

ITonoGue TpeyroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
TJITAHUMETPUH U CTEPEOMETPUH

https://myschool.edu.ru/

23

Kontponbras padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://myschool.edu.ru/
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24

B3anMHOE pacmnosiokeHue MNpsMbIX B
IIPOCTPAHCTBE. CkpemuBaromuecs
npsMsble. [Ipu3Haku CKpemmBaromuxcs
npsMbIX. IlapamienbHble HpsiMble B
IIPOCTPAHCTBE

https://myschool.edu.ru/

25

Teopema o cyiecTBOBaHUH U
€MHCTBEHHOCTH IPSIMOM MapajuieIbHON
JTAHHOW MPSMOM, IPOXOASIIeH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIel Ha
JaHHOM npsMoi. Jlemma o nepeceyenun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

https://myschool.edu.ru/

26

[TapamtensHOCTB Tpex NpsMbIX. TeopeMa
0 TpE€X mapaJuIeNIbHBIX NpsAMbIX. Teopema
0 CKpELIMBAOIINXCS MPSIMBIX

https://myschool.edu.ru/

27

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
(buryp B napauieIbHON TPOEKITUN

https://myschool.edu.ru/

28

[lenTpansHass  mpoekuus.  Yrom ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJI

MCKAY NPSAMBIMHA

https://myschool.edu.ru/
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29

3amaun HA 10Ka3aTeabCTBO U
HCCIENOBAHUE, CBA3aHHLIE C
PacroJIOKEHUEM MPSMBIX B

MIPOCTPAHCTBE

https://myschool.edu.ru/

30

[ToHsiTUsA: MapanaeaIbHOCTh MPSIMOM 1
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IJIOCKOCTH

https://myschool.edu.ru/

31

I'eomerpuueckue 3a71a4u Ha
BBIYMCIICHUE u JOKa3aTeNIbCTBO,
CBSA3aHHBIC C [apaJUIEIbHOCTBIO
MPSAMBIX U IIIOCKOCTEN B TPOCTPAHCTBE

https://myschool.edu.ru/

32

IloctpoeHne ceuyeHus, NPOXOASILETO
yepe3 JaHHYK IPSIMYI0 Ha 4epTexe U
[apaJuIeJIbHOTO APYrou mnpsMon. Pacyér
OTHOILUEHUH

https://myschool.edu.ru/

33

[TapannensHast npoeKUUs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHMI KyOa 1
napauienenumnena. CeoncTaa
napajuieJienunes1a u Npu3Mbl

https://myschool.edu.ru/

34

[TapannensHele 1uiockoctu. IIpu3Haku
NapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

https://myschool.edu.ru/

35

TeopeMa 0 TMapalICJIbHOCTH H
CANHCTBCHHOCTHU IIJIOCKOCTH,
HpOXO,[[SIH.ICfI qepe3 TOUKY, HC

https://myschool.edu.ru/
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MIPUHAJICHKALLYIO TAHHOMN TIJIOCKOCTH U
CIIEACTBUS U3 HEE

36

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU IEPECEUCHUHU JIBYX MapaLIeIbHbBIX
IIJIOCKOCTEN TPeThen

https://myschool.edu.

ru/

37

CaoiicTBa napaJuieIbHbIX MJIOCKOCTEM:
00 oTpe3kax mapasuieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEX]TY MapaieIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUSHUH MPSIMO ¢
JBYMsI MTapaJIJICIbHBIMU TIOCKOCTSMH

https://myschool.edu

.ru/

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

https://myschool.edu.

ru/

39

[ToBTOpEHue: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://myschool.edu.

ru/

40

CaoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaiesnenunena

https://myschool.edu.

ru/

41

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajieJenuIe e

https://myschool.edu.

ru/

42

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IJIOCKOCTH

https://myschool.edu.

ru/

43

IlepnieH IUKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

https://myschool.edu.

ru/

44

Teopema o CylieCTBOBaHUU U

https://myschool.edu.

ru/
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€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIEH

yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K INIOCKOCTH

[In1OCKOCTH M NEpPIEHIUKYISPHBIE WM https://myschool.edu.ru/
45 IIpsIMbIE B MHOTOTpaHHHUKAX
16 [lmockocT W TEPHEHAMKYISIPHBIE UM https://myschool.edu.ru/
IIPSIMbIE B MHOTOTPaHHHUKAX
47 [lepneHUKyIsp ¥ HAKJIOHHAS. https://myschool.edu.ru/
[TocTpoenue neprneHauKkyspa U3 TOUKU
Ha IPAMYIO
48 [IeprienaAuKymsAp U HaKJIOHHAS. https://myschool.edu.ru/
ITocTpoeHue nepneHuKysapa U3 TOYKU
Ha IPAMYIO
19 Teopema 0 TpEX neprneHANKYIIpax https://myschool.edu.ru/
(npsimast 1 oOpaTHast)
5 Teopema o TpEX neprneHANKyIsIpax https://myschool.edu.ru/
(npsimast 1 oOpaTHast)
Yron Mexay CKpenBarOmuMHUCs https://myschool.edu.ru/
51 PSIMBIMU
52 ITouck nepneHIuKyIAPHBIX NMPAMBIX C https://myschool.edu.ru/
IIOMOUIBIO NEPIEHIUKYISPHBIX
IIJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE https://myschool.edu.ru/
54 ITocTtpoenue cedeHuil Kyba, MpU3MBI, https://myschool.edu.ru/

HpaBHHBHOﬁ nupaMubl € IMOMOIIBIO
OpTOFOHaHBHOﬁ IpOCKINHU
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55

[loctpoenune ceueHuil Kkyba, HIpPU3MBL,
[IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO

https://myschool.edu.

ru/

OPTOTrOHAJILHOM MPOEKIINH

56

Cummetpust B MPOCTPAHCTBE
OTHOCHUTENBHO IUIOoCKOCTH. Ilnockoctu
CUMMETPHU B MHOTOTPaHHUKAX

https://myschool.edu.

ru/

57

[Ipu3Hak nepHneHANKYJIAPHOCTH IIPSIMOM
U IJIOCKOCTH KakK CII€JCTBUE CUMMETPUU

https://myschool.edu.

ru/

58

[IpaBunbHBIE MHOrOrpaHHukH. Pacdér
PAacCTOSIHUM OT TOYKH O IIJIOCKOCTH

https://myschool.edu.

ru/

59

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacyér
pacCTOsIHUM OT TOYKH JO MJIOCKOCTH

https://myschool.edu.

ru/

60

CriocoObl ONYCTUTH IMEPIEHAUKYIISAPHI:
CUMMCTpPUA, CABUI TOYKHU 110
MapajuIeIbHON IPSIMOU

https://myschool.edu.

ru/

61

CaBur 1o HenmapauIeIbHOM IIPSIMOH,
U3MEHEHUE PACCTOSHUN

https://myschool.edu.

ru/

62

KonrtponsHas padora "B3anmuoe
PacroJI0KEHUE NPSMBIX U IUIOCKOCTEN B
nmpocTpaHcTae”

https://myschool.edu.

ru/

63

IloBTOpEHME: Yyrom Mexay NpsSMbIMHU Ha
IJI0CKOCTH, TPUTOHOMETPHUS B
MIPOM3BOJIFHOM TPEYTrOJIbHHUKE, TEOpeMa
KOCHHYCOB

https://myschool.edu.

ru/
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64

IToBTOpEHuUE: yroi MEXKIY
CKpCHIMBAKOIIUMUCA TPAMBIMHU B
IIPOCTPAHCTBE

https://myschool.edu.

ru/

65

I'eomeTpruueckue METOIbl BBIYMCICHUS
yria MEXIY HPSIMBIMU B
MHOI'OTPaHHHUKAX

https://myschool.edu.

ru/

66

JByrpanHbiil yroia. CBOMCTBO JIMHEHHBIX
yIJI0B ABYIPAHHOI'O yria

https://myschool.edu.

ru/

67

[lepnieniuKynsipHbIC IUIOCKOCTH.
CBoiicTBa B3aMMHO TEPIIEHIUKYISPHBIX
IJIOCKOCTEH

https://myschool.edu.

ru/

68

[Ipu3Hak  mepHEHAUKYISAPHOCTH
IJIOCKOCTEM; Teopema O IpsAMOM
IepecedyeHuss JBYX IUIOCKOCTEH
IIEPIEHIUKYIAPHBIX TpeTben
IUIOCKOCTH

https://myschool.edu.

ru/

69

[IpsiMoyroibHBI  mapajienenunesn;
KyO; U3MepeHus, CBOIICTBa
IIPSIMOYTOJIBHOTO NTapaJuleIIenuIe1a

https://myschool.edu.

ru/

70

Teopema o nuaroHanu MpsSMOYTOJILHOTO
napajiesIenuIe1a v CIeJCTBUE U3 Heé

https://myschool.edu.

ru/

71

CrepeoMeTprieCKHE U MTPUKJIIAIHbIE
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pPacIoI0KEHUEM NPSIMBIX U TIIOCKOCTH

https://myschool.edu.

ru/

72

HOBTOpCHI/ICI CKpPCIIMBAIOIINECCA
MpsAMBIC, TAPAJUICIIBHBIC TNIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'paHHUKaX

https://myschool.edu.

ru/
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73

[lapa mnapamuienbHBIX IUIOCKOCTEH Ha
CKPEUIMBAIOIINXCSA MPSIMBIX, PACCTOSIHUE
MEXy CKPEIIMBAIOMIMMUCS NPSIMBIMU B
MPOCTHIX CUTYAIHIX

https://myschool.edu.

ru/

74

Paccrosinue oT TOYKM /0 IUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

https://myschool.edu.

ru/

75

Brrunciienue pacCTosTHUN MEXITY

https://myschool.edu.

ru/

CKpPELIMBAIOIIMMUCS IPSAMBIMU €
IIOMOILIBIO NEPIEHANKYIIIPHON
IJIOCKOCTH

76

TpéxrpaHHblid yroiy, HEPaBEHCTBA IS
TpEXTPaHHBIX YIJIOB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB H
CUHYCOB JUI TPEXTPAHHOIO yrila

https://myschool.edu.

ru/

77

DneMeHTHI CPePUIEeCKON TeOMETPHH:

IrcoAC3NYCCKHUEC JTMHHUHN Ha 3emite

https://myschool.edu.

ru/

78

Kontponbnas padota "Yribl u
paccrosiHus"

https://myschool.edu.

ru/

79

CucreMaTu3aius 3HaHUH

"MHOrorpaHHyK 1 €ro 3J1€MeHTHI"

https://myschool.edu.

ru/

80

[Iupamupa. Bunsl nupamun. [IpasunsHas
nupamuaa

https://myschool.edu.

ru/

81

[Tpusma. Ilpsimast 1 HaKIOHHASI IPU3MBI.
[IpaBunbHas npu3Ma

https://myschool.edu.

ru/

82

[IpssMo#t napainenenunes,
pSAMOYTOJIBHBIN Mapasuienenunesn, Kyo

https://myschool.edu.

ru/
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Beinykieie MHOrorpanHuku. Teopema

https://myschool.edu.ru/

83 Ditnepa 1
84 Brinykibsie MHOrorpanHuku. Teopema https://myschool.edu.ru/
Ditnepa. [IpaBuibHbIE u 1
MOJIYTPABUIIbHBIE MHOTOTPAaHHUKHU
85 Kontposnbnas padota "MHororpaHHuku" L https://myschool.edu.ru/
ITonsiTe BekTOpa HA TIOCKOCTH U B https://myschool.edu.ru/
86 MIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1 https://myschool.edu.ru/
88 Pa3nocTh BekTOpOB 1 https://myschool.edu.ru/
89 [IpaBuio mapamienenurena 1 https://myschool.edu.ru/
90 YMHOKEHHE BEKTOPa Ha YUCIIO 1 https://myschool.edu.ru/
91 Pasnoxxenue Bekropa 1o 6azucy Tpéx https://myschool.edu.ru/
BEKTOPOB, HE JIEXKAIIUX B OJJHOU 1
IJI0CKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 https://myschool.edu.ru/
Beruncnenue yria Mexxay BEKTOpaMu B https://myschool.edu.ru/
93 IIPOCTPAHCTBE 1
94 [Ipocreiimme 3aga4n ¢ BEKTOPaMH 1 https://myschool.edu.ru/
95 [Ipocreiimme 3aga4n ¢ BEKTOPaMH 1 https://myschool.edu.ru/
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 https://myschool.edu.ru/
97 [Ipocreiimue 3ana4n ¢ BEKTOpaMH 1 https://myschool.edu.ru/
98 O00011IEHNE U CUCTEMATU3ALUs 3HAHUN 1 https://myschool.edu.ru/
99 O06o0011eHe U cucTeMaTu3alus 3HaHUN 1 https://myschool.edu.ru/
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MMOBEPXHOCTEN

https://myschool.e

du.ru/
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80 KonTtponbHas https://myschool.e
pabora du.ru/
"[Tnomann
MMOBEPXHOCTU U
00BEMBI
Kpyribix Ten"

JBrxeHus https://myschool.e
MPOCTPAHCTBA. du.ru/
OTtobpaxeHusl.

JBro>xkeHus u

PaBEHCTBO

81 ¢uryp. O6mme
CBOICTBA
NBIKCHUHU
Bunasr https://myschool.e
JIBYDKCHUH: du.ru/
MapaieabHbIA
TepeHoc,

LIEHTpaIbHAas
CUMMETpHS,

82 3epKaJbHast

CUMMETpHUS,

MTOBOPOT BOKPYT

psAMON

[Ipeo6pazoBanu https://myschool.e
i O 00MSI. du.ru/

83 [Ipsamas u
cdepa Diinepa
I'eomeTpuuecku https://myschool.e
€ 3aJ1aYM Ha du.ru/

84 MIPUMEHEHHE
JIBKEHUS
KonTposbnas https://myschool.e
paborta du.ru/

85 "Bekropsl B

pocTpaHcTBe"
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86

Oo6o61aromiee

noBtopenue 11
MMOHSATHH U
METO/IOB Kypca
reomerpun 10—
11 knaccos,
cHUcTeMaTH3alu
s1 3HAHUM:

https://myschool.e

du.ru/

"TTapannenbHoC
Th IIPAMBIX U
IIJIOCKOCTEN B
npocTtpascTae”

87

Oo6ob61mmaroiee

noBTopenue 11
MIOHATHHI U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
CUCTEMAaTH3aLH
sl 3HAHUM:
"BexTopsl B
npocTtpaHcTse”

https://myschool.e

du.ru/
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Oo6o061mmaroiee

noBTopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
cucTeMaTtu3aiu
sl 3HAHUM:
"BexTopsl B
npoctpaHcTse”

https://myschool.e

du.ru/
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89

OO06o6maroee
noBropenue 11
MMOHSATHH "
METO/IOB Kypca
reomerpuu 10—
11 KJIaCCOB,
CHCTEMAaTHU3allH
1 3HAHHI:
"O0beM

MHOI'OrpaHHHUKa

https://myschool.e

du.ru/
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Oo6o061mmaroee

noBTopenue 11
MMOHATHH U
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
cHCTeMaTu3amu
sl 3HAHUH:

https://myschool.e

du.ru/

"O0bem

MHOT'OT'paHHHUKa

91

O06o0maroree

noBTopenue 11
MOHATHUH u
METO/IOB Kypca
reomerpun 10—
11 KJIaCCOB,
cHCTeMaTH3aIn
s 3HAHUM:
"ITnomamu
MMOBEPXHOCTU U
00BEMBI
KpyTJbIX Ten"

https://myschool.e

du.ru/
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Oo6o061maroiee

noBropenue 11
TIOHSTUI u
METOJIOB Kypca
reomerpun 10—
11 KJIacCOB,

https://myschool.e

du.ru/

cHcTeMaTh3amnu
92 I 3HAHW:
"ITnomanu
MOBEPXHOCTU U
00BEMBI
KpyTJbIx Ten"
HNrorosas https://myschool.e
93 KOHTPOJIbHAS du.ru/
pabora
HNrorosas https://myschool.e
94 KOHTPOJIbHAS du.ru/
paborta
IToBTOpEHME, https://myschool.e
00001IEHHE U du.ru/
95 CHCTEMAaTHU3allH
sI 3BHaHUM
Hctopus https://myschool.e
pa3BUTHS du.ru/
CTEpPEOMETPUH
96 KaKk HayKu |
e€ poap B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX

TEXHOJIOTUH
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97

Ucrtopus
pa3BUTHUSA
CTEpPEOMETpUU
KaK HayKH U e€
poOJIb B
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

https://myschool.e

du.ru/

98

Uctopus
pa3BUTHUSA
CTEpPEOMETpUU
KakK HayKH U eé
poJib B
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

https://myschool.e

du.ru/

99

Hcropus
pa3BUTHSA
CTEpEOMETPUN
KAaK HayKU U €€
poib B
pa3BUTUN
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://myschool.e

du.ru/

100

Hcropus
pa3BUTHA
CTEpPEOMETPUN
KaK HayKH U eé
poJIb B
pa3BUTUN
COBPEMEHHBIX
WH)XXECHEPHBIX U
KOMIIBIOTEPHBIX

https://myschool.e

du.ru/

TEXHOJIOTUH
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Ucrtopus https://myschool.e
pa3BUTHS du.ru/
CTEpEOMETPUHU
KaK HayKH U e€
poJib B
pa3BUTHH

101 COBPEMEHHBIX 1
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Ucrtopus https://myschool.e
pa3BUTHSA du.ru/
CTEPEOMETPUHU
KaK HayKu U e€
poib B
pa3BUTUHU

102 COBPEMEHHBIX 1
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102 8 0

Y4eOHblil Kypc «BepoSITHOCTh M CTATUCTUKA. YTJIy0JICHHbIH YPOBEHb)»

HOACHUTEJBHASA 3AIINCKA

VY4eOHbiii Kypc «BeposTHOCTb W CTAaTUCTHUKa» YIIyOJIEHHOTO YPOBHS
ABIIIETCS TMPOJOJDKEHMEM U pa3BUTHEM OJHOMMEHHOTOo Y4YeOHOro Kypca
yrayOaEHHOTO YPOBHS Ha YPOBHE CPEIHEro o0uIero oopa3zoBaHusi. YUeOHbIN Kypc
npenHa3HavyeH sl OpMUPOBAHUS Y 00YHAIOIIUXCS CTATUCTUYECKOW KYJIbTYPhI U
IIOHMMAHUSA POJIM TEOPUU BEPOATHOCTEM KaK MAaTEMaTUYECKOr0 MHCTPYMEHTA IS
U3YUYEHHUs CIy4alHBIX COOBITHM, BETWYMH U TpolreccoB. [Ipu u3ydeHum kypca
oOoraujaroTcsi NPEACTaBICHUA OOYYalOIIMXCS O METOAAX  MCCIIEJOBAHMS

HU3MCHYMBOI'O MHpPA, PpPasBUBACTCA IMOHUMAHHC 3HAYUMOCTH U O6IIIHOCTI/I
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MaTeMaTHYECKUX METOJOB ITO3HAHUS KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmepxanne y4eOHOTO Kypca HaIpaBICHO Ha 3aKpeIuIieHHe 3HaHWI,
MOJIyYEHHBIX MPHU U3YYCHHH Kypca Ha yPOBHE OCHOBHOTO O0IIEro o0pa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHHUN O CIyYallHBIX BEJIWYMHAX U B3aUMOCBS3IX MEXKIY
HUMH Ha BaXXHBIX NPUMEpPAX, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOILIETO
Mupa. B pesynbrare y oOydaromuxcs JOHKHO CPOPMHUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U 00X MAaTEMATUYECKUX MOJIETSIX, UCTIOIb3yEeMbIX
Ui~ ONUCAHWS  aHTPONOMETPUYECKUX M JAeMOorpaUyecKux  BEJIMYUH,
MOTPEUIHOCTE B pa3JIMYHbIE poAa H3MEPEHUSX, IJIUTENbHOCTH OE€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUI U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBisieTcss 0a30d JJIsl OCBOEHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIIEHUATNCTaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIIBHOCTEN, HO TAKXE COLUUAIBHBIX M IICUXOJOTUYECKUX, THOCKOJIBKY
COBpPEMEHHbBIE OOIIECTBEHHbIE HAYKH B 3HAUMTEIBHONW MEpEe UCIOJIb3YIOT anmapar
aHaiM3a OOJBIIMX JaHHBIX. LleHTpanabHyl0 dYacTh y4yeOHOro Kypca 3aHUMaeT
o0CyX/IeHHE 3aKOoHa OOJIbIIUX YHucel — (PyHIaMEHTaJIbHOrO 3aKOHA MPUPOJIBI,
MMEIOIIEr0 MaTeMaTHIECKyI0 (hOpMalIU3alHIoO.

B cooTBeTCTBMM € yKa3aHHBIMU MLEJISIMH B CTPYKTYpe Y4eOHOro Kypca
«BepodTHOCTh M CTAaTUCTHKA» Ha YIUIYOJIEHHOM YpPOBHE BBIIEJIEHBI OCHOBHBIE
coJiepkatenbHble TUHUN: «Ciay4aiiHble cOOBITHSI U BepOsiTHOCTU» U «CiryyaliHbIe
BEJIMUMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMuMO OCHOBHBIX JIMHHM B y4€OHBIM KypC BKJIIOYEHBI JIEMEHTHI TEOPUU
rpagoB M TEOpPUUM MHOXKECTB, HEOOXOIUMBIE I MOJHOLIEHHOTO OCBOCHHS
MaTepuaia JaHHOTO Y4eOHOTO Kypca U CMEXHBIX MaTeMaTHYeCKHX Y4eOHBIX
KYpCOB.

Copnepxanne auHUM «CiydailHble COOBITUSL W BEPOSTHOCTH»  CIY>KHUT
OCHOBOW 71 (pOpMHUPOBAHUS TPEACTABICHUN O paclpeelICHUH BEPOSTHOCTEH
MEKly 3HAYCHUSAMHU CIIy4alHbIX BEIUYUH. BaXHYIO 4acTh B 3TOM COAEPKATEIBHOU
JMHUY 3aHUMAeT U3y4YeHHE reOMETPUUECKOr0 1 OMHOMUATILHOTO PACTIPEAETICHUN U
3HAKOMCTBO C HMX HEMPEPBIBHBIMU aHAJOTaMH — IOKAa3aTeJIbHbIM U HOPMaJbHBIM
pacrpeneneHusMu.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaliHBIMM BEJIMYMHAMU U

pacupeaciiCHUusAMAN, AKOCHTUPYIOT BHHMAHUC O6y‘-IaIOIHI/IXC$I Ha OIHMCAHHMHN H



U3YyYEHUU CIy4yalHBIX SIBICHUN C MOMOIIBIO HENpephIBHBIX (QyHKUIUNA. OCHOBHOE
BHHMAaHHE YJEJSETCS OKA3aTeIbHOMY U HOPMaJIbHOMY PaclpeeICHUSIM.

B ydeOHOM Kypce mpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YyYEHHE CBSA3U
MEXIy CIy4allHbIMM BEJIMYMHAMM M OIMCAaHWE JTOM CBS3M C IOMOIIBIO
KO3(pPUIMEHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHAIOra. OTHU 3JIEMEHTHI
CoZlepKaHUs pa3BUBAIOT TeMY «/lnarpammel paccenBaHUA», U3yYECHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHHsA, ¥ BO MHOTOM OIMPAIOTCS Ha CBEACHUS U3
KypCOB aire0pbl 1 TCOMETPHH.

Emé€ omuH d2meMeHT  coAep:KaHWs, KOTOpPBIM  Mpeiaraetcs  Ha
O03HAKOMUTEIBHOM YpPOBHE — TIOCIIEOBATENIbHOCTDh CIIYYailHbIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOIINX B €IMHUILY BpeMeHU. O3HAKOMIIEHUE C PacIpeieIeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUI HOCUT Pa3BHBAIOLIUN XapakTep H
ABJISIETCSI AKTYaJbHBIM ISl OyAylIMX aOUTYpPUEHTOB, MOCTYMAIOIINX HAa y4eOHbIE
CHELMAJIbHOCTH, CBSI3aHHBIE C OOILIECTBEHHBIMU HayKaMH, IICUXOJOTHEH W
YIPaBJICHUEM.

Ha wu3yuenue yuebOHOro Kkypca «BeposSTHOCTP M cTaTuCTHKa» Ha
yrayOJeHHOM ypoBHE oTBojauTcs 68 yacoB: B 10 kmacce — 34 wyaca (1 gac B
Heneno), B 11 wmacce — 34 wgaca (I wac B Hemeno).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

['pad, cBsa3HbIM Tpad), myTu B rpade: mukisl U 1enu. CTeneHsb (BaJICHTHOCTS )
BepmuHbL [ padsl Ha TTOoCcKOCTH. JlepeBbsi.

CryyaitHble SKCIIEpUMEHTHI (OTIBITHI) U CIIydaliHbIe COOBITHS. DIeMEHTapHbIC
coObITHsl (MCX0nbI). BeposSTHOCTh CydallHOTO COOBITHA. BIM30CTh 4YaCTOTHI H
BEPOSITHOCTU COObITUI. CirydalfHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Omnepatuu HaJ| COOBITUAMMU: TIEpECEUCHHE, O0BEAMHEHUE, TPOTUBOIIOIOKHBIC
coObITus. J{uarpammel Ditiepa. @opMyiia CI0KEHHSI BEPOSATHOCTEH.

VYciloBHass BEpPOSATHOCTb. YMHOKEHUE BEPOSTHOCTEU. JlepeBO ciay4alHOro
skcriepumenTa. @opmyia nonHoi BepositHocTh. @opmyina baiteca. HezaBucumeblie
COOBITHSI.

buHapHbIil ciy4aiiHblid ONBIT (MCOBITAHUE), YCIEX U Heyaada. HezaBucumele
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 10 MEpBOTO ycnexa. [lepectaHoBKH
u (Qakropuan. Yucno coueranuit. TpeyrompHuk Ilackams. dopmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHUMBIX ucnbiTanuii  bepuymnu. CroyuaiiHbiii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnydvaitHas  BennuumHa. Pacrmpenenenue  BepositHocTel.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIy4ailHBIMU BeJIMUYMHAMU. buHapHas ciydaiiHas
BesuuHa. IIpuMepsl pacrpeneneHuil, B TOM 4YHCIE TI'E€OMETPUYECKOE U
OMHOMUAIBHOE.

11 KJTIACC

CoBMeCTHOE paclnpefeneHle JBYyX CIy4alHbIX BelIMYMH. HeszaBucumele
CIIy4alHbIC BEJIMYHHBI.

MaremaTuyeckoe OXUJAHUE CIIy4allHOM BEJIWYMHBI (pacmpencsieHust).
[Tpumepsl TpUMEHEHHS MATEMAaTHIECKOTO OXKUIaHUs (CTpaXOBaHUE, JIOTEPEs).
MatemaTtnueckoe oxujgaHue OMHApPHON Cily4yallHOM BeIMuYMHBI. Martematuueckoe
O)KMJAHUE CYMMBI CIy4YaWHBIX BEIMYMH. MaremMaTH4ecKoe  OKHJaHHE

reoOMCTpUICCKOIoO U OMHOMHUAILHOT'O pacnpeﬂeneﬂnﬁ.



Jucnepcuss UM CTaHJAPTHOE  OTKJIOHEHHME  CIy4YallHOM  BEJIMYHHBI
(pactipenenenust). Jlucnepcust OMHAPHOW CITy9aifHOW BETWYMHBL. MaTeMaTHYeCKOe
OKHJIaHUE TIPOU3BEICHUS M JHUCIEPCUS CYMMBl HE3aBUCHUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHWE  OMHOMMAIBHOTO
pacupenenenus. Jlucnepcuss W CTaHAAPTHOE OTKIOHEHHE TI€OMETPUYECKOro
pacnpeneneHusl.

HepaBenctBo UeoOniméBa. Teopema YeObméBa. Teopema bepuymnu. 3akoH
OonpmMx  uyncen.  BwiOopouHbii  MeTOn — uccienoBaHuil.  BwiOopouHbie
XapakTepucTUKU. OLEHUBAHUE BEPOSTHOCTH COOBITHS MO BBIOOPOYHBIM JaHHBIM.
[IpoBepka mpocTEHIIMX TUIIOTE3 C MOMOUIBIO U3YYEHHBIX pacupeieICHUN.

HenpepbiBHbIE citydaiiHple BesqnuyuHbl. [Ipumepsl. @yHKIUSA IJIOTHOCTH
BEPOSITHOCTH pacnpenesneHus. PaBHOMepHOE pachpelesieHue U €ro CBOMCTBA.
3aiayu, NpUBOASILIKE K MTOKAa3aTEIIbHOMY pacipeleIeHUI0. 3a1aun, MPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeNbHOTO pacnpeesieHus, GyHKUIUS MJIOTHOCTH BEPOSTHOCTH HOPMaJIbHOTO
pactpenenenusa. OyHKIUA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PaCTIPEIECIICHHUS.

[TocnenoBaTtenbHOCTh  OAMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH.  3ajgauu,
MpUBOASIINE K pactipeaenenuto [lyaccona.

KoBapuanusa naByx ciyyailHbIX BenuuuH. KoadduuueHt JuHeWHON
koppessauud. CoBMecTHble  HAOJMIOJEHUS  JBYX  BEJIMYMH. BbIOOpPOYHBIi
Kod(ppunmeHT Koppenauuu. Paznmuune Mexay JTUHEHHOW CBS3BI0O M IPUYHMHHO-

CJIEICTBEHHOU CBA3bIO. JIMHENHas perpeccus, METOJ HAUMEHBIIMX KBaJpaTOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOAATHOCTH U CTATUCTUKA» (YTJTYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakgaHCKOro BOCHHTAHUSI: CHOPMHUPOBAHHOCTh T'PAXKITAHCKOM
MO3UIMK 00YyYalolerocss Kak aKTUBHOTO W OTBETCTBEHHOI'O WI€HA POCCUHCKOTO
oOlIecTBa, NpPEACTAaBIEHUE O MaTeMaTHYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBJIICHUW, MPOLEAYp TPa)XAaHCKOTO oOIiecTBa (BBIOOPHI,
OIIPOCHI U APYroe), yMEHHE B3aUMOJCHCTBOBATh C COLMAIBLHBIMA MHCTUTYTaMU B
COOTBETCTBHUM C UX PYHKLIMSIMU U HA3HAYCHHUEM;

2) TATPHOTHYECKOTO0 BOCIHTAHHS: CPOPMUPOBAHHOCTh POCCHICKOI
IPAKIAHCKON UACHTUYHOCTH, YBAKECHMS K MPOLIJIOMY U HACTOSIIEMY POCCUNUCKOU
MAaTeMaTUKH, [IECHHOCTHOE OTHOLIEHNE K JTOCTHKEHHUSM POCCUMCKUX MATEMATHUKOB
U POCCHUMCKOM MaTEeMAaTUYECKOM IIKOJbI, HCIIOIb30BAHUE JTUX JOCTHKCHUU B
APYTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMUKH;

3) IYXOBHO-HPAaBCTBEHHOT0 BOCIHTAHMSI: OCO3HAHHE  JyXOBHBIX
LIEHHOCTEH pPOCCUICKOr0 Hapoja, cPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOT0 MOBEJECHHUS, CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUI
HAYKU U IEITEIBHOCTBIO YYEHOI0, OCO3HAHUE
JUYHOTO BKJIAJa B MOCTPOCHHUE YCTOHYMBOTO Oy aymero; 4)

3CTETUYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILICHUE K MHPY, BKIIOYasg JICTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aja4, pEeUICHUH, pacCyAeHUH, BOCOPUUMYHUBOCTD
K MaTeMaTHYCCKMM AacCIeKTaM pa3iIM4YHbIX BUIOB HUCKYCCTBA; 5) ()H3MYECKOro
BOCIIUTAHUA:

C(OPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHe 3HaHUs B
MHTEpecax 310pOBOro 1 0€30MacHOro oopasa )KM3HU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 30pOBbIO (30pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, PEryJsipHasl (pu3nYecKass aKTUBHOCTH), (PU3NUYECKOE COBEPILIEHCTBOBAHHE
OpU  3aHSATHSIX CIIOPTUBHO-030POBUTEILHONW JIEATENbHOCTBIO; 6) TPYya0BOIO

BOCIIMTAHHUA:



TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IIEHHOCTH TPYIOIIOOWs, HHTEpeC K
pasnmuyHbIM  cepaMm  MPOGECCHOHATBHOW  JEATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW M €€ TPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOD
Oymymieit mpodeccun ¥ pealn30BBIBaTH COOCTBCHHBIC JKU3HECHHBIC IUTAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO W
caM0OOpa30BaHUIO Ha TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTH K AaKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUICCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSI:

cOPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TIOHUMAaHHUE BIUSHUS
COIMAJIBHO-DPKOHOMHYECKUX TMPOILIECCOB Ha COCTOSIHUE MPHUPOIHOM U COIUATBHOM
Cpelibl, OCO3HAHUE II00ATBHOTO XapaKTepa IKOJIOTMUECKUX POo0IeM, OpueHTalUs
Ha TIPUMCHCHHE MAaTeMAaTHYEeCKUX 3HAHWH [JI1 pemeHWs 3amad B 00JacTH
OKPYXKAIOMIeH Cpeabl, TUTAHUPOBAHWE IIOCTYIIKOB M OIICHKH WX BO3MOJKHBIX
HOCJICACTBUIA U OKpPYXKAIoIIeH cpelbl; 8) HMEeHHOCTH HAYYHOIo MO3HAHHSI:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOU MPAKTHKH, TOHUMAaHUE MAaTEMAaTHICCKON HAYKH
Kak cepbl YeJIOBEUECKON NEeITeIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAUUMOCTH JIS
Pa3BUTHS LMBWIM3AIMHN, OBJIAJICHUE S3BIKOM MaTeMaTHKA M MaTEeMaTHYECKOM
KyJIbTypOll KaK CpEICTBOM TIIO3HAHWS MHpa, TOTOBHOCTh OCYIIECTBIISTH

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIC YHHBEpPCcaJIbHbIe yueOHbIe AeiicTBUA ba3oBblie Joruyeckue
JAeHCTBUA: BBIABIITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOLICHUH MEXIY NOHATHSIMU,
(dbopMynHpoOBaTh ONpEIeTICHUS TOHATUH, YCTaHABIMBATH CYIIECTBEHHBIHI
MPU3HAK KJacCU(pUKAIINN, OCHOBAHUS JIJIsl 0000IIEHNS U CPaBHEHUS, KpUTEPUHU
IPOBOJUMMOTO aHAIN3a; BOCIPUHUMATh,  (QOpPMYyJIHpOBaTH U
npeoOpa3oBbIBATH CYXKICHMUS:

YTBEPAUTENbHBIE U OTpULATENIbHbIC, €AUHUYHbIC, YACTHbIE U OOIIUE, YCIOBHBIE,
BBISIBJIITD MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IIPOTUBOPEYMS B
(dakTax, NaHHBIX, HAOMIOJAEHUSX WU YTBEPXKICHMSX, Npenjararb KpUTEpUU IJis
BBIBJICHUSA  3aKOHOMEPHOCTEHM M NPOTUBOPEYMH;  J€1aTh  BBIBOJIBI  C

HUCIIOJIBb30BAHUCM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U



MHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIOYEHUM IO aHAJIOIMM; IIPOBOAMTH
CaMOCTOSITENIFHO JI0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (MIpsIMbIe U OT
OPOTUBHOIO),  BBICTPaMBAaThb  apryMEHTAlMI0, TNPUBOAMTH  IPUMEPH U
KOHTPIIPUMEPBI, 0OOCHOBBIBaTb COOCTBEHHBIEC CYKIEHHUS U BBIBOJIbI; BbIOHMpAThH
cnoco0 pemeHus: y4eOHOW 3aJayu (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHMS,
BbIOMpaTh HauboJiee MOAXOAAIIUMNA C YYETOM CaMOCTOSITEIBHO BBIICIECHHBIX
KPUTEPUER).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCIIONIb30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUM HHCTPYMEHT TMO3HAHUA,
(GopMynupoBaTh  BONPOCH,  (PUKCHpYyIOIIME  IPOTHUBOpEUHE,  Mpodiemy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (POPMHUPOBATH THUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO TMO3WIMIO, MHEHHE; MPOBOAUTh CAMOCTOSITENIHO CIUIAHWPOBAHHBIN
HKCIIEPUMEHT, UCCIIEJOBAHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTUYeCKOro
0o0BbEKTa, SIBJIEHUS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH,
ABJICHUSIMU, TIPOIIECCAMH; CAMOCTOATEIbHO (OpMyNIHpoBaTh O0000OLIEHUS U
BBIBOJIBI TI0 pe3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS, UCCIEIOBAHUSA, OIICHUBATD
JOCTOBEPHOCTh ~ IOJIYyYEHHBIX  PE3YyJbTaTOB, BBIBOJOB U  00OOIIEHUI;
MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATh
OPEINONIOKEHUS O €ro pa3BUTHM B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH 1e(DUIINTHI MH(GOPMAIIMH, TaHHBIX, HEOOXOAUMBIX IS OTBETA Ha
BOTMIPOC W /IS pEUIeHHs 3a/Jadyd; BBHIOMpATh HHPOPMAIMIO M3 HCTOYHHUKOB
pa3jINyYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPIPETHUPOBATH
MHPOPMAIIMIO Pa3IMYHBIX BUIOB U (OPM MPEACTABIEHUS; CTPYKTYpUPOBAThH
uH(pOpMAIUIO, TPEICTABIATH €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpauuecK;
OLIEHUBATh HaAEKHOCTD uH(pOopMaluu o CaMOCTOSITEITEHO

chOpPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKkaTHBHBIE YHHBepcalbHble yueOHbIe AeiicTBus O0menue:
BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMU U
LEeISIMH  OOILLEHUS, SCHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHS B
YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOJy pEIICHUs 3a/Jaud,
KOMMEHTHPOBATh IOJYyUYEHHBIH pe3ysbTaT; B X0A€ 0OCYKIEHHs 3a1aBaTh BOIIPOCHI

M0 CYIIECTBY OOCYXKJIaeéMOW TEMBI, MPOOJIEMBI, PEIIaeMON 3a/1au, BHICKA3bIBAThH



UJCY, HALEJICHHbBIE Ha IIOUCK PEIICHMs, COIOCTABISATh CBOM CYXKICHUS C
CYKJEHUSMH JPYTUX YYaCTHHKOB JUaora, OOHapy>KMBaTh Pa3IMuuie U CXOJACTBO
HO3UIIMM, B KOPPEKTHOU (hopme (HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAXKECHMUS;
IPEACTABIATh PE3YyJbTaThl PEIICHHUs 3aJadyd, JKCIIEPUMEHTA, HCCIECIO0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBHIOMpPATh (OpMaT BBICTYIUICHHS C Y4E€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIC YHUBepcaJbHbIe y4eOHbIe AeiicTBusa CaMoopraHusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEILEHUs 3aJaul, BEIOUpaTh CIIOCOO pEelIeHUs ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBaTh BapHaHThl pEIIEHUH C Y4ETOM HOBOM HH(pOpMAIHH.
CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJICKT:

BJAa/J€Th  HAaBBIKAMU  [I03HABATEIbHOW  pe(IeKCMHu KaK  OCO3HaHHUSA
COBEPIIAEMBIX JCHCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJbTATOB, BIAJETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL MpoLecca W pe3ysibTara pPElIeHHs
MaTeMaTUYeCKOM 3aJlay; NPEIBHUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
IOpYU PELIECHUM 3a/1a4d, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB, JAaHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pE3yJbTaTa L€ U YCIOBHUSAM, OOBSCHATH NPUYUHBI
JOCTUKEHHSI WIIN HEJOCTUKEHHS pPe3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLIEHKY NpUoOpeTéHHOMY onbITy. COBMeCTHAsl AeATeJIbHOCTh: TIOHUMAaTh
M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIAMBUIYATbHOM pabOThHl TpH
pemieHuy y4eOHbIX 3a]ady, NOPUHUMATh LeJdb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOW paboOThl, pacnpeaensiTh BUIbl padoT,
JIOTOBApUBATHCS, OOCYXKJaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHHS
HECKOJIBKHUX JIIOJIEW; y4acTBOBATh B TPYMNNOBBIX (PopMax padboThl (0OCyxkaeHMUs,
0OMEH MHEHUH, «MO3TOBBIE IUITYPMbD» U MHBIE), BHIIIOJIHATH CBOIO YaCTh paOOTHI U
KOOPJIMHHUPOBAaTh CBOM [JEHUCTBHUS C JAPYTMMHM YIEHaMH KOMaH/bl, OLIEHHUBATh
KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOILYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM

YU4aCTHUKaMHU BSaHMOﬂCﬁCTBHH.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss HayquTCs:



CBOOOJIHO ONEPHUPOBATH MOHATHUSAMU: T'pad, TIOCKUN Tpad, CBI3HBIA Tpad,
myTh B Tpade, Iemb, UK, IEPEBO, CTEICHb BEPIIWHBI, JEPEBO CIYYAHOTO
AKCIIEPUMEHTa; CBOOOJHO OINEpUPOBATh MOHSTUSIMHU: CIIy4YailHBI SKCHEPUMEHT
(ombIT), cyyaliHOE COOBITHE, dJIEMEHTApPHOE CIydailHOe COObITHE (IJIEMEHTAPHBIM
MCXOJl) CIIy9aifHOTO OIBITa, HAXOJIUTh BEPOSTHOCTH COOBITHH B OIBITaX C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU; HAXOIUTh U (HOPMYIUPOBATH
COOBITUSI:  TepecedyeHue, OOBEIWHECHHE  JIaHHBIX  COOBITHH,  COOBITHE,
IIPOTHUBOIIOJIOAKHOE JTAHHOMY, UCIOJIb30BaTh JUarpaMMbl Jiliepa, KOOPAUHATHYIO
MPSAMYIO IS PEIICHUS 3a/1ad, MOJIh30BaThCA (POPMYIION CIIOKEHHUS BEPOSTHOCTCH
JUTSL BEPOSITHOCTEH JABYX M TPEX CIyYalHBIX COOBITUM; ONEPUPOBAThH MOHSATHUSIMHU:
YCIIOBHAsE BEPOSITHOCTb, YMHOXXEHHE BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYy4alHOTO SKCIIEPUMEHTA, HAXOIUTh BEPOSITHOCTA COOBITHI C MIOMOIIIBIO
MpaBujIa YMHOKEHUS, JepeBa CIIy4aifHOTO OIBITa, UCIIOJIB30BaTh (hOPMYITY TTOTHOM
BeposiTHocTH, opmyny baiteca npu pemienun 3amad, onpeaeisiTh HE3aBUCUMOCTD
coObITHI 1O (OpMYJIE B TTO OPTAHHU3AIUN CIIYIaifHOTO YKCTICPUMEHTA; TPUMEHSTh
M3y4eHHBIE KOMOMHATOPHBIE (POPMYIIBI TSI TIEPEUUCIICHHS DJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUI CIy4aHOTO OMbITA, PEIICHUS 3aJad 10 TEOPHUH
BEPOSTHOCTEN;

CBOOOJHO  OMEPUPOBATH TMOHATUSMU: OWHAPHBIA  CIy4YaWHBIA  OIBIT
(ucmpiTaHKE), yCIeX W HEynada, HE3aBUCUMBIC WCIIBITAHUS, CEPHUS HCIBITAHUM,
HaXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUU HUCIBITAHUH JO TEPBOTO yCrexXa, B
CepUM HCTbITAaHUN bepHyIu, B OmbITE, CBA3aHHOM CO CIy4YailHbIM BBIOOpOM U3
KOHEYHOM COBOKYMHOCTH;, CBOOOJIHO OIEPUPOBATH TMOHSATUSAMU: CIydaiHas
BEJTMYMHA, PACTIPEICIICHIE BEPOSTHOCTEH, TUarpaMMa pacrpeaesieHrs, OnHapHast
cilydaiiHas BETMYMHA, TeOMETpUYecKoe, OMHOMUANbHOE pacnpenencHne. K KoHIry
11 knacca oOyyarouuiicss HAYYUTCS:

OTIEpUPOBATh TMOHATUSIMH: COBMECTHOE pACIpEICICHUE IBYX CIydalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOIHILy COBMECTHOTO pacHpenesieHusl IBYX CIydalHbIX
BEITUYMH [JIS1 BBIICTICHUS PACTIPEICICHHUS KaXJA0W BEIUYHHBI, OIPEIACICHUS
HE3aBUCUMOCTH  CIIy9allHBIX BEJIMYHMH, CBOOOJHO OICPUPOBATH IOHATHEM
MaTEeMaTUYECKOTO OKUJAHUS CIIyYailHOW BETUYHHBI (pacrpeaesieHus ), IPUMEHSTh
CBOWCTBA MAaTEMAaTHYECKOTO OXHUJAHUS TP PEIICHUU 3a/]a4, BBIYUCISATH
MaTEMaTUYECKOe 0KHUJAaHre OMHOMHAIBHOTO U T€OMETPUUECKOTO paCIpeesICHUN;
CBOOOJTHO OINEpUPOBATh MOHATUSAMHU: JTUCIEPCHUS, CTaHAAPTHOE OTKJIOHEHHE

CIIy4YallHOW BEJWYMHBI, IIPUMEHSATh CBOWCTBA AUCIEPCUU CIyYaWHOW BEIMYMHBI



(pactipesienieHusi) MpU PEIICHUH 33a7a4, BBIYUCIATH JUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE TE€OMETPHYECKOr0 M OMHOMHUAJIBHOTO pPACHpPEIEICHUI; BBIYUCIATH
BBIOOPOUHBIE XapAKTEPUCTUKHU MO JAHHOW BBIOOPKE M OIICHUBATh XapaKTEPUCTUKU
reHEpaIbHOM  COBOKYIMHOCTH JaHHBIX 110 BBIOOPOYHBIM XapaKTEPUCTUKAM.
OrneHnBaTh BEPOATHOCTH COOBITUHA M TPOBEPSATH MPOCTEHIINE CTATUCTUYECKHE

T'AIIOTC3bI, ITOJIB3YACh N3YYCHHBIMU PACIIPCACIICHUAMMU.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHHe pa31e/ioB U TeM (uu¢pposbie)
Ne i/ KonTpoabubie | Ilpakruueckue
NPOrpamMMbl G . o0pa3oBaTe/ibHbIE
Bcero Pa0oo0ThI Pa00ThI pecypcnl
1 DneMeHTHI Teopuu rpados 3 https://myschool.edu.ru/
5 CrnyJaliHble ONBITHI, CIIydailHbIe COOBITHS U https://myschool.edu.ru/
BEPOSITHOCTH COOBITUM 3
Ornepanuu HaJy MHOKECTBAMH M COOBITHSIMHU. https://myschool.edu.ru/
3 CrnoxxeHue 1 yMHOKEHUE BEPOSITHOCTEH. 5
VYcnosHas BeposTHOCTh. He3aBucumbie
coObITHS
DneMeHTbl KOMOMHATOPUKH 4 1 https://myschool.edu.ru/
5 Cepun mocneaoBaTeNbHbIX  UCIBITAHUM. https://myschool.edu.ru/
Wcnbitanusa beprymmu. Ciydaiinbiii BbIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Kontpoabusbie | IlpakTuueckue 6
NPOrpamMmbl A6OTLL a6oTLL o0pa3oBaTe/bHbIE
Bcero P P pecypebl
1 3aKoH OOJBIINX YHCET ) https://myschool.edu.ru/
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CITy4alHbIE COOBITHS.

DnemMeHTapHbIe COOBITHSI (MCXOIbI)

DNeMEHTBl MaTEMATUYECKON CTaTUCTUKU 6 https://myschool.edu.ru/
HenpepbiBHBIE Cly4ailHbIE BEIMYHHBI https://myschool.edu.ru/
(pactipenenieHusi), ToOKa3aTelbHOE | 4
HOPMAaJIbHOE pacrpeaeieHus
Pacnpenenenue Ilyaccona https://myschool.edu.ru/
CBs13b MeX1y Clly4allHBIMM BEJTMYMHAMHU https://myschool.edu.ru/
O06001IeHrne U cucTeMaTu3alus 3HAaHUK 11 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 1 0
MMOYPOYHOE IIVTAHUPOBAHHE 10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Jlata uudposbie
New/n | Tema ypoka KOﬁHTpOJIbeIe HpﬁaKaneCKne Wiyuenms | 00pasoBaTeTbHBIE
padoTbI padoTbI pecypesi
I'pad, cBsas3ublli rpad, npencraBieHue https://myschool.edu.ru/
1 3a/1a4u ¢ TOMOIIBIO Tpada
Crenenp (BaJIGHTHOCTb) BEPILUHBI. https://myschool.edu.ru/
2 [TyTs B rpade. Llenu u nukis!
I'paper  ©HA  minockoctu.  [lepeBo https://myschool.edu.ru/
3 CIIy4alHOTO DKCIIEpUMEHTA
4 CrnyuaiiHble SKCIEPUMEHTHI (OTIBITHI) U https://myschool.edu.ru/
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BepositTHOCTh cityyaiiHOTO COOBITHS.
BepositHOCTH COOBITHII B OmNBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

https://myschool.edu.

ru/

BeposTHOCTh CITydaifHOTO COOBITHSA.
BeposiTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
COOBITUSIMU

https://myschool.edu.

ru/

[lepeceuenue, o0beAHEeHne
MHO>KECTB u COOBITHIA,
MIPOTUBOIMOJIOKHBIE COOBITHSI.
dopmyna CI0KEeHUs BEPOSITHOCTEH

https://myschool.edu.

ru/

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
BeposiTHOCTe. Dopmyna ycaoBHON
BEPOSATHOCTH

https://myschool.edu.

ru/

YcnoBHas BEPOATHOCTb. Y MHOXKECHHUE
BeposiTHOCTEW. DopMmyiia  yCI0BHOMN
BEPOSITHOCTU

https://myschool.edu.

ru/

10

dopmyiia MOJHOK BEPOATHOCTH

https://myschool.edu.

ru/

11

®opmyina baiieca. HezaBucrumblie
COOBITHS

https://myschool.edu.

ru/

12

KOM6I/IHaTOpHOC MMpaBHUJIO0O YMHOKCHU.

[lepecTanoBku u paxkropuan

https://myschool.edu.

ru/

13

Yucno couerannii. TpeyroibHUK
[Tackains

https://myschool.edu

.ru/
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14

®opmyna bunoma Herotona

https://myschool.edu.

ru/

15

Kontponsnast padora Nel: "I'padsr,
BEPOSITHOCTH, MHOJKECTBA,
KoMOuHaTopuka'

https://myschool.edu.

ru/

16

bunapHbIi cy4aliHBIN OIBIT

(ucmpITaHKE), yCIIEX W HEyIava.
HeszaBucumele ucnbitanus. Cepust
HE3aBUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO
ycmexa

https://myschool.edu.

ru/

17

CepI/m HE3aBUCHMBIX MCITBITAHUN a0
IIEpBOro ycClricxa

https://myschool.edu.

ru/

18

Cepusi He3aBUCUMBIX HUCIIBITAHUN
bepnymn

https://myschool.edu.

ru/

19

Crnyyvaiinplil BBIOOp M3 KOHEYHOI

https://myschool.edu.

ru/

COBOKYITHOCTH

20

[TpakTrueckas pabota c
UCIIONIb30BAaHUEM  DIIEKTPOHHBIX
TadJIMUIL

https://myschool.edu.

ru/

21

Crnyyvaiinasi BeTM4MHA.
Pacripenenenue BeposiTHOCTEN.
Juarpamma pacripenieneHus

https://myschool.edu.

ru/

22

Oneparun Hax CITy4alHbIMHU
BenuuuHamu. [Tpumepst

pactpeneneHnii. bunapHas cirydaiiHas
BCJIMUHNHA

https://myschool.edu.

ru/
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23

I'eomerprueckoe pacrpencieHue.
buHomMuanbHOE pacnpeneneHue

https://myschool.edu.

ru/

24

Maremartuyeckoe OKUJIaHHE
ciay4daitHoil BenuuuHbl. COBMECTHOE
pacrpeieieHue JIByX CIy4aillHbIX
BEJIMYUH

https://myschool.edu.

ru/

25

HezaBucumbie cnyqap”lele BCJINYHHBI.

CBolicTBa MaTEMaTHYECKOTO
oXugaHusg. MaTteMaTH4yecKkoe
OXXHJaHue OMHAPHOU cIydaitHOM
BEJTMYUHBI

https://myschool.edu.

ru/

26

Maremaruueckoe OXXHJIaHHUE
T€OMETPUUYECKOTO0 U OMHOMHUAIBLHOTO
pacnpeneneHui

https://myschool.edu.

ru/

27

Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE

https://myschool.edu.

ru/

28

Jucnepcust OMHapHOU citydaiiHON

https://myschool.edu.

ru/

BenuunHbL. CBOHCTBA AUCTICpCUHU

29

Maremarnueckoe oXUIaHUE
MPOU3BEIAECHHUS U TUCIIEPCUS CYMMBbI
HE3aBHCUMBIX CIIyYalHbBIX BEJIMYUH

https://myschool.edu.

ru/

30

[IpakTuyeckas pabota c
UCIIONIb30BAaHUEM  DJIEKTPOHHBIX
TadJIULL

https://myschool.edu.

ru/
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Hucnepcus OMHOMHAIBHOTO
pacupenenenus. IIpaktuueckas

https://myschool.edu.ru/

31 1
pabora ¢  HCIOJB30BAHHEM
AIIEKTPOHHBIX TAOIIHUIL
. O0o001IeHNe U CHCTeMaTU3alus 3HaHUH ) https://myschool.edu.ru/
33 KonTponpHas padorta No2: https://myschool.edu.ru/
"Ucneitanus bepnymnu. Ciyuaiinble 1
BEJIMYMHBI U pacrpenencHus"
3 O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUH 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 3

I[TPOT'PAMME
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11 KIIACC

Ne KoanuecTBo yacoB Hara DJIeKTPOHHbBIE
n/ Bee | Komtpoan | IMpaktmue | 43Y4e | uudposbie
n Tema ypoka ro —_ CKHE HHUSA o0pa3oBaTejibH
padoThI paboThI bl€ pecypChbl
HepasenctBo https://myschool.
YeOnImena. edu.ru/
Teopema
YeOnImena.
Teopema
1 Bepuy. 1
3aKkoH
OOIBIIMX YHCET
HepapenctBo https://myschool.
YeOrlIeBa. edu.ru/
Teopema
YeOrlIeBa.
Teopema
2 BepHysuy. 1
3akoH
OOJIBIINX YHCEIT
HepasenctBo https://myschool.
YeObIIeRBa. edu.ru/
Teopema
YeOpIIeRBa.
Teopema
3 BepHym. 1
3akoH
OOJIBIIINX YHCEIT
4 Bri6opounsrii 1 https://myschool.
METO edu.ru/
HCCIIeI0BaHUM
[TpakTnueckas https://myschool.
5 pabora c edu.ru/
HCIOJIL30BaHUE 1
M
AIIEKTPOHHBIX

TadJIMLL
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I'enepanbHas

https://myschool.

COBOKYITHOCTb
U Ccly4aitHas
BBIOOpKA.
3HaKOMCTBO C
BbIOOPOYHBIMU
XapaKTEePUCTUK
amu. OueHka
CpEIHEro 1
JUCIIEPCUN
TE€HEpaJIbHOM
COBOKYITHOCTH
C TIOMOIIIbIO
BbIOOPOYHBIX
XapaKTEePUCTHUK

edu.ru/

I'enepanbHas
COBOKYITHOCTb
Y CIy4daitHas
BBIOOpKA.
3HaKOMCTBO C
BbIOOPOYHBIMU
XapaKTePUCTHK
amu. O1leHka
CpPEIHETO U
JUCIIEpCUU
reHepaIbHOU
COBOKYITHOCTH
C TIOMOIIIBIO
BBIOOPOYHBIX
XapaKTEpUCTHUK

https://myschool.
edu.ru/

OueHnBaHue
BEPOSATHOCTEM
COOBITHIA TIO
BEIOOpKE

https://myschool.

edu.ru/
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Craructuuecka
s TUIIOTE3A.
IIpoBepka
MPOCTEUILINX
TUIIOTE3 €

MOMOIIbIO
CBOICTB
M3YYEHHBIX
pacrpeneneHuit

https://myschool.

edu.ru/

10

CratucTuuecka

https://myschool.

sl TUTIOTE3Aa.
[IpoBepka
MPOCTEUIIINX
THUIIOTE3 C
IIOMOIIIBIO
CBOICTB
M3Y4YEHHBIX
pacnpeneneHuin

edu.ru/

11

[IpakTuueckas
pabora c
HCIIOJIb30BaHUE
M 3JIEKTPOHHBIX
TabIuUIL

https://myschool.

edu.ru/

12

ITpumepsl
HEIPEPBIBHBIX
CIIy4aHBIX
BEIINYMH.

DyHKIUA
IJIOTHOCTHU
BEPOSATHOCTH

https://myschool.

edu.ru/

13

PaBHOMEpHOE
pacpeneneHue

IIpumepsl
3ajad,
IIPUBOAIINX K
[I0Ka3aTEIbHOM
YU K

HOPMAaJIbHOMY
pacnpeneneHus
M

https://myschool.

edu.ru/
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OyHKIUA https://myschool.
IUIOTHOCTH edu.ru/
BEPOSITHOCTH
14 [I0Ka3aTeIbHOT
0
pacripeaeseHus
DyHKIUA https://myschool.
15 IIJIOTHOCTH edu.ru/
BEPOSITHOCTH
HOPMAaJIbHOTO
pacripeaeseHus
16 ITocnenosarenn https://myschool.
HOCTb edu.ru/
OJMHOYHBIX
HE3aBUCUMBIX
COOBITHH.
[Ipumep
3aJ1a4H,
MIPUBOJISIIIICH K
pacnpeneneHu
10 [lyaccona
IIpaxTnueckas https://myschool.
17 paborta c edu.ru/
HCIOJIL30BAHUE
M
AJIIEKTPOHHBIX
TaOJIHI]
KoBapuanus https://myschool.
IBYX edu.ru/
CITyYalHBIX
18 BEJIUYMH.
Koapdpuument
KOppeJsLUU
19 CoBMeECTHBIE https://myschool.
HaOIIOAEHUS edu.ru/
JIBYX BEJIMYUH
20 Bri6opounsrit https://myschool.
KodpurmeHT edu.ru/

KOPpEJSALHH
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Paznmuune https://myschool.

MEXIY edu.ru
21 JUMHEHHON

CBSI3BIO U

MPUYUHHO-

CIIEICTBEHHOU

CBSI3BIO

JIuHeiliHas https://myschool.
22 perpeccus edu.ru/

[IpakTnueckas https://myschool.
23 pabora c edu.ru/

HCITOJIb30BaHNE

M

3JIEKTPOHHBIX

TadJIMUIL

IIpencraBnenue https://myschool.
24 JAHHBIX C edu.ru/

ITOMOIIILIO

Ta0IUI U

JUarpaMm,

omnucaTelIbHas

CTaTUCTHUKA

OTMBITEI C https://myschool.
25 PaBHOBO3MOXH edu.ru/

BIMH

AJIeMEHTapHBIM

U COOBITHSIMU

Brruucnenue https://myschool.
26 BEPOSITHOCTEN edu.ru/

COOBITHI C

MPUMEHEHUEM

dopmyn
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Brraucnenne https://myschool.
BEPOSATHOCTEN edu.ru/
COOBITHI C
MIPUMEHEHUEM
rpaduueckux
METOJIOB:
27 KOOpAWHaTHAas
npsiMas,
JIepEBO,
JarpaMmma
Ditnepa
28 Crnyuaiinble https://myschool.
BEJIMYHUHBI U edu.ru/
pacrpeneneHust
Maremartndaeck https://myschool.
0€ OKHJaHHUE edu.ru/
29 ClIy4aiHOMI
BEJINYHMHBI
MaremaTudeck https://myschool.
o¢ OXKHMJIaHHue edu.ru/
30 CiIy4aiHOMI
BCITUYMHBI
KonTponbHas https://myschool.
paborta: edu.ru/
31 "BeposiTHOCTB
U cTaTUCTHKA"
32 Brruucnenue https://myschool.
BEPOSATHOCTEM edu.ru/
COOBITHI C
MIPUMEHEHUEM
bopmyn u
rpaduueckux
METOIOB
Brrunciaenue https://myschool.
BEPOSATHOCTEM edu.ru/
33 COOBITHIA C
MPUMEHEHUEM
dbopmyn u
rpaduueckux

METOJ0B
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Crnyuaiinbie https://myschool.
BEJIMYHUHBI U edu.ru/
pacrpeneneHust
34 Maremaruueck 1

0€ 0XHUJIaHuE
CIIy4aiiHOMN
BEJIMYUHBI

OBIIEE

KOJIMYECTBO 34 1 0

YACOBIIO

I[TPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYEHUKA

1. Maremaruka: anreOpa u Hayajla MaTeMaTHYECKOTO aHallu3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTudeckoro aHainusa (B 2 yactsax) 10 kmacc (0a30BbIi U yriTyOJIEeHHBIH
ypoBHu)/ Yacts 1: Mopakosuu A.I'., Cemenos I[1.B.; Hacts 2 Mopakosuu A.I'. u apyrue;
non penakuueir Mopakosuda A.I'., OOmiecTBoO ¢ orpaHMYeHHON O0TBETCTBEHHOCTHIO «O1]

MHEMO3HNHA», 2020

2. Maremaruka: anredpa 1 Hauajaa MaTeMaTHYECKOro aHalln3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTudeckoro aHaiusa (B 2 yactsax) 11 kmacc (60a30Bbli U yriTyOJIEHHBIH
ypoBHu)/ Yacts 1: Mopakosuu A.I'., CemenoB I1.B.; Hacts 2 Mopakosuu A.I'. u apyrue;
noa penakuuet Mopakosuda A.I'., O01mecTBoO ¢ orpaHUYEHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3H1HA», 2020

3. Maremaruka: anredpa u Hadaa MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.

I'eomerpust. 10-11 knaccsl: 6a30BbIi 1 yrinyoneHHbIi ypoBHu/ JI.C. ATaHacsH u nip. - 7-€

u31., nepepabd. u goim. - M.: [Ipocsemenune, 2019
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METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://cdn.catalog.prosv.ru/attachment/00ece198af3179d6fced4c1d612¢c53362f

0484eeb6.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://educont.ru/
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