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MOSCHUTEJIBHASA 3AIINCKA
Y4eOnpiii kypc «MaTemMaTrukay COCTOMT U3 TPEX paseioB: «AnrebOpa M Havasa
MaTEeMaTUYeCKOro aHaiauza», «['eomerpus», « BEpOATHOCTh U CTATHCTHKA»

YueOHbIi KypcC «AJredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN3a» ABJISCTCS
OJIHUM W3 HauboJsiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYaroNIMXcs Ha YpOBHE, HEOOX0IUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KOTopas (OpMYIUpYET CBOU
JTOCTHXKEHHSI B MAaTEMaTUUYECKOI (popMe.

VYuebHblii Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalh3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOILIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OPMUPYET
KPEATUBHOE U KPUTUYECKOE MBIILICHUE.

B xone usydyenusi yuebHOro Kypca «Anrebpa ¥ Hayajsa MaTEMaTUYECKOTO
aHanu3a» oOydYarouIuecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPeallbHbIX CUTYyalWi,
WHTEPIpPETAlUA  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

VYyebHblli Kypc 00JaZjaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crnenuduky ydeOHOU
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayajiaM MaTeMaTUYeCKOro aHaIu3a
JIKUT EATSITbHOCTHBIA MTPUHITUATT OOYICHHUSI.
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MaTeMaTHYeCcKoro aHanusa», «MHoxkecTBa U JOoTWKa». Bce OCHOBHBIC
COJIEPKATEIbHO-METOANUECKUE JMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOyueHusl Ha YpOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3aenaMiu. JlaHHbIH yaeOHbIH
KypC SBIIICTCS WHTETPAaTHBHBIM, TIOCKOJIBKY OOBEIUHSAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIn3, TEOPHUsI MHOKECTB, MaTeMaThueckas Jjoruka u ngpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJCBaIOT BCE OoJiee MMPOKAM MATeMaTUICCKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MATEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MNPUMEHATHh 3HaHUS,
MOJlydYeHHBIE TPH W3YYCHHH Y4eOHOTO Kypca, JUIS PEIICHHS CaMOCTOSTEIBHO
chopMyITMPOBAHHON MAaTEeMAaTUYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JCUCTBUTEIBHBIX UKCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yaensercs  (QOPMUPOBAHUIO  HABBIKOB
paIMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIMIMX B €0 MCIOJIb30BAaHUE PaA3TUYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIE BBIPAXECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMHu. biaromaps mocienoBaTeIbHOMY PaCIIMPEHUIO KPYyTa UCIOJIb3yEeMbIX
YHCEN ¥ 3HAKOMCTBY C BO3MOKHOCTSIMH UX MPUMEHEHHUS ISl PEIICHUS Pa3IMYHBIX
3aja4 (popmupyeTcs MpeaAcTaBiIeHUe O €AMHCTBE MaTeMaTHKU KaK HayKu U €€ poJiu
B MOCTPOEHUU MOJIENEN peasbHOr0 MHpa, UIMPOKO HCIOJIb3YIOTCS 00OOLIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaTU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasnene IlporpamMMmbl MpenycMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJaMHU  PEUICHHUS
paloOHaNIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX YPaBHEHMH, a TakKe 3aJad, COACpKAIIUX MapaMeTphl.
[TosryuyeHHblE yYMEHHS IIMPOKO MCIONB3YIOTCS MPH HCCIEAOBAHUU (YHKIHI C
MTOMOIIIBIO TPOU3BOTHOM, TIPHU PEIIICHUH TPUKIIATHBIX 33]1a4 U 3a]1a4 Ha HAXO0XK/ICHUE
HauOONBIINX ¥ HAMMEHBIINX 3HaYeHU PpyHKuuu. J[aHHas conepikarenbHasi TUHUSL
BKIIIOUaeT B ceOs Takxke (HOpMHpOBAHHE YMEHUW BBIMONHATH PACUYETHl IO
dbopmymnam, npeoOpa3oBaHMUs paIMOHAIIbHBIX, UPpaAHOHATBHBIX u
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oOyuaromuxcsi, (GOpMHUPYIOTCS HABBIKM JACTYKTUBHBIX PAaCCYXICHUU, pabOTHI C
CUMBOJIHBIMU (hOpMaMu, IMPEACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B
BUJIC PaBEHCTB M HEpaBEHCTB. Anrebpa mpeniaraeT 3¢(HeKTUBHbIE HHCTPYMEHTHI
JUISL PpElIEHUs IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsaHO
JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKU.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NEeperyieTaeTCs ¢ APYTMMH JIMHUSMU y4e0HOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIIEI0BATEIbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MoKa3aTelbHOU, Jjorapumudyeckord (QyHKIMHA, WX CBOMCTB H TrpaduKoB,
UCIOJIb30BaHue (DYHKIUHU U pelIeHus 3aJad U3 JAPYruX y4eOHBbIX MPEIMETOB U
peanbHOW >KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYECKUM AHAIMU30M, TaK M C
pelIeHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OoubllIoE BHUMAHUE YJIENsAETCs
(OpMUPOBAHKIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIENOBaTh MOJIY4YEHHbIE (YHKIHUH, CTPOUTh HUX TpapuKu.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUMN U HABBIKOB,
MO3BOJISIOLIMX BBIPAXATh 3aBUCUMOCTH MEXKy BEIMUYMHAMU B paziinyHON (opme:
aHAIMTHYECKOW, Tpaduueckoii W cioBecHOM. Ero wu3ydeHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHasg nuHUs «Hadama mMaTreMaTMdyeckoro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYMHBIX 00y4aromuMcs. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOIo aHajln3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMaTbHO-JIOIMUECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U UCKyccTBE. OOy4daronyecs y3HatT O BbIIAOIMIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpAaXx.

CopeprxarenbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4ecKol JOruku. TeopeTuko-
MHOKECTBEHHbBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIMA BCE Pa3zeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTHYECKUE
JUCLUUIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U HCIIOJIb30BATh €T0 ISl BBIPAKEHUS CBOMX MBICIEH.
JpyruM BaXKHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HaTh
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00y4arouXcsl, MO3BOJSIET UM CTPOUTH CBOH PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBITIIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIoCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEICH peanibHBIX
CUTyalluii, HCCIENOBaHUS OSTUX MOJENeH ¢ MOMOUIbIO ammapara anreOpbl |
MaTEMaTHYECKOr0 aHallh3a, WHTEPIPETAllMd TOJTYYCHHBIX pe3yJIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IbIN U3 pa3fiesioB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca HIMPOKO HMCIIOJB3yeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pEelIEHUH  peaJbHBIX  NPAaKTHMUECKUX  3afad  oOydaroliuecs  pa3BUBAIOT
HaOI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pELICHMs MPHUKIAJHBIX 3ajad
OpraHu3yeTCs B IPOLECCe U3YUEHHs BCEX TEM Y4eOHOro Kypca «AnreOpa 1 Hagyaa
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hayajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).

I'eomeTpus sBiIsIeTCS OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpEAHEr0 00IIETo
oOpa3oBaHUs, TaK Kak OOecleunBacT BO3MOXKHOCTb W3YYEHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIMPAaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIITIEHHE, (HOPMUPYEMOE NPU U3yUSHUH 00YyJIarOIITUMUCS
MOHATUMHBIX OCHOB TI'E€OMETPUHU, MPHU JOKa3aTEIbCTBE TEOPEM M IMOCTPOCHUU
IETOYKH JIOTUYECKUX YTBEPXKJACHUHN MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MpHU
pEIICHUH 33724 €CTeCTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenb ocBOeHUs porpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIBHBIX CIIOCOOHOCTEHN 00yJaroNIuXCs MPU U3YUEHUU
reOMETPUHU, KaK COCTaBJSIONICH TmpeaMeTHod obnactu «MaremaTtuka U
nHpopMaTHKa» yepes odecrnedeHrue BO3MOKHOCTH MIPUOOPETEHUS M UCIIOIb30BaHUS
Oonee TIIyOOKHX T€OMETPUYECKUX 3HAHUM U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOTO NMPOodeCcCHOHANIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
WCIIOJIb30BaHUEM MAaTEeMaTHKH.

[IpuopuTeTHEIME 3aa4yaMu Kypca T€OMETPUM Ha YIUIYOJIEHHOM YPOBHE,
PACIIMPSIONIMMH ¥ YCUIIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:
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pa3HbIE SBJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHIATUITHOTO anmnapara 1o pa3aeiy
«CtepeomeTpus» yaeOHOTO Kypca reOMEeTpHH;

dbopMupoBaHre  yMEHHUS ~ BIAJeTh  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE MX HPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHHE YMEHHUS paclio3HAaBaTh HAa YEPTEXKaxX, MOACIAX U B peaTbHOM
MHUpPE MHOTOTPAHHUKM M Tejla BpAaILEHUs, KOHCTPYMPOBAaTb I'€OMETPUUECKHE
MOJIENH;

(GopMUpOBaHHE NOHHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHMUE MOHUMAHUS POJIM AKCMOMATHKH IPHU
IIPOBEJCHUN PACCYXKICHUM;

(GopMUpOBaHHE YMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
peuIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEIbHBIE PACCYKICHHUS B XO1€
pEIICHUs] CTEPEOMETPUUYECKHX 3a7a4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,
(dbopMHpOBaHHE MPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IPHU
000CHOBaHUY MAaTEMAaTUYECKHUX YTBEPKJICHUN U POJIM AaKCUOMATHUKH B MPOBEICHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIBHBIX M  TBOPYECKHMX
CIIOCOOHOCTEN 00YyUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, MUHTEpECca K U3YUEHUIO TEOMETPHUU;

¢dopMupoBanue (YyHKIUMOHAIBLHOW IPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHMsI pacno3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEalbHBIX ’KMU3HEHHBIX CUTYAlMSIX W NPU U3YYEHUU JPYTHUX
y4e€OHBIX MPEAMETOB, TMPOSIBIECHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMil, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNH [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 kmaccax sBistorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH
HNOHSTUSAMWY», PEJICBAHTHBIMU T'€OMETPUH HA YIIyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHbIM JMHUSM Y4eOHOro Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH  paclpeiensercss He TOJbKO IO
COJIEP>KATENbHBIM JIMHUSAM, HO U 10 TojaMm oOydenus. Coaepxanue oOpa3oBaHus,
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oOpamaiich HEOAHOKPATHO. OTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCsl, pACIIUPSL U YIIIyOJIss
e€, o0pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN HA YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath  ychmoBus s guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECIeUuTh YriyOJEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIISAIONIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusydyenue yuebHOoro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).

Pabouas nporpamma yueOHOro Kypca «BeposiTHOCTb U CTATUCTHKa» 0a30BOTO
ypoBHs 1 oOyvaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEAHETO OO0IIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHWM, MPEABABISIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOPa3BUTHUsSI U HEMPEPHIBHOIO 0Opa3oBaHUS,
I[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO pa3BUTHUS
JUYHOCTH 00yJarOIIMNXCS.

Y4ueOHblii kKypc «BepoSiTHOCTH M CTATHCTUKA» 0A30BOT0 YPOBHS SIBJISICTCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW Kokl Kypc mpenHasHadeH st popMUpOBaHUS Y OOyYaroIIUXCs
CTAaTUCTUYECKOW KYJIbTYpbl M TOHMMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTHYECKOT0 MHCTPYMEHTA JIJIi M3yYCHUS CIIyYalHBIX COOBITHH, BEIUYHH U
npoueccoB. Ilpu m3yueHum Kypca oOoramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX MCCACAOBAHMS U3MEHUNBOTO MHPA, PA3BUBACTCS TOHUMaHUE 3HAUNMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOM YacTh
COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUS.

ConeprkaHne Kypca HaIllpaBJICHO Ha 3aKperuieHWe 3HAHWH, MOTYYCHHBIX MPU
M3YYEHUU Kypca OCHOBHOMW IIKOJIBI M HA Pa3BUTHE MPEACTABICHUNA O CIy4alHbIX
BEITMYMHAX U B3aUMOCBSI3X MEXKTy HUIMH Ha BaXXHBIX TIPUMEPAX, CFOKEThI KOTOPBIX
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CIICIYIONTUE OCHOBHBIE COJEpKaTenbHble JUHUU: «CllydaifHble COOBITHUS W
BEPOSATHOCTY, «CiydailHble BEIMYMHBI U 3aKOH OOJIBIIUX YHUCEID».

Baxnyio dYacTh Kypca 3aHMMaeT M3y4€HHE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacIpe/ielIeHU U 3HAKOMCTBO € MX HEPEPhIBHBIMU aHAJIOraMu —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEICIICHUSIMU.

Coneprxanue muann «CiydaiiHbIe COOBITHS U BEPOSITHOCTHY CITY>)KHT OCHOBOM
st popMUpOBaHUS TPEACTABICHUNH O PACTIPEICICHHN BEPOSTHOCTEH MEXIY
3HAUYCHUSIMU CIIyYalHBIX BEJIMYMH, & TaKXKe dTa JIMHUS HeoOXoauma Kak 0asza s
U3Y4YEHUS 3aKOHA OOJBIINX Yncesl — PyHIaMEHTaIbHOTO 3aKOHA, IEUCTBYIONIETO B
pUpoie U OOIIECTBE U UMEIOIIETO MaTeMaTuyeckyro dhopmanuzaruio. CaM 3aKoH
OOJIBILIMX 4YHWCENl MpEearaeTcs B O3HAKOMUTENIbHOM (opMe ¢ MUHHUMAaIbHBIM
MCIIOJIB30BaHUEM MaTeMaTUYecKkoro opmMainuima.

TeMbl, CBSI3aHHBIE C  HENPEPHIBHBIMH  CIYYalHBIMH  BEJIWYUMHAMH,
AKIIEHTUPYIOT BHHMAaHUE IIKOJBbHUKOB HAa ONHCAHUU W HM3YYCHUU CIy4YalHBIX
SBJICHUM C TOMOINIBI0O HENMPEPhIBHBIX (PyHKIMNA. OCHOBHOE BHUMAaHUE YACISIETCS
MOKa3aTeIbHOMY M HOPMaJIbHOMY pacIpeleeHUsIM, MPU ATOM MPEAnoaracTcs
03HAaKOMUTEIBLHOE U3yUeHUE MaTepuralia 0e3 10Ka3aTeIbCTB MPUMEHSIEMBbIX (DAKTOB.

Ha n3yuenue kypca «BepositHocTh U cTaTuctrka» B 10 knacce orBoautcs 1 dac B
HeJento, Bcero 34 yueOHbIX 4acoB.
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COJAEPXKXAHUE OBYUYEHUA

Yuciia 1 BBIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHneHue npodei U MPOLEHTOB IS
pelIeHus NPUKIaJAHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWM U PEaNbHOU KU3HH.

JlelicTBuTenbHbIE 4ucla. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckne  onepanuu € JCUCTBUTEIBHBIMH  4HCIaMd.  Moayib
JNEHCTBUTENBHOIO Ynciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYMCIIECHUS, TPABUIIA
OKPYIJICHHs], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTAaBICHUS JTaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajJbHOW CTENEHH U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuyHbIE M HATypaJIbHbIE
JorapuMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-ClIeICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauronansHbie ypaBHEHHUSI. OcHOBHBIE METO/IbI penieHus
UPpALMOHATBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBl PEIICHUS IMOKAa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pmMUUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHE bopMyIbI. [Tpeobpa3zoBanue
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BBIYKCIICHHE €r0 3HAY€HUs, IPUMEHEHHUE ONPENEIUTENs I PEUICHUS CUCTEMBI
JVHENHBIX ypaBHEHUW. PelleHne npukiagHbpiX 3a7ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHILL
Y OIIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOZENEN PEeaIbHONM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIprmeHeHHMe ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMA, CcrMocoObl 3amaHus GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIMH.
Kommnosumms pyukiuii. I'paduk  QyHkiuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MHUHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IIeJIbIM Toka3ateneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduK KOpHS N-0if CTENEHU KaK (PyHKIIMKA OOpaTHOM CTETEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[lokazatenbHass U Jjorapupmuyeckass (yHKUIHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GyHKIUNA YUCITIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIEccaXx M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajain3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4YeCKOM MHAYKIUH. MOHOTOHHBIE M OTPaHUYEHHBIE TTOCIEI0BATEILHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
IIPOIPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrpecCHH A PELICHUS peajbHbIX 3a/1ad
IPUKJIAJHOIO XapaKTepa.
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WHTEPBAJIOB JUIsl PELICHUs HEpaBeHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
byHKIUMI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTPUIECKUn U
(¢u3nyeCKuil CMBICI MPOU3BOIHOMN. YpaBHEHHUE KacaTeIbHOM K rpapuKy QyHKIHH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpous3BogHass ~ cymMBl,
MIPOM3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IIpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOI'O — ammapara s
ONMCAHUs peaJbHBbIX IIPOLECCOB U SABJICHUM, NPU PELICHUU 3a1ad U3 IAPYIUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIEC YPABHEHUS.

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Todyka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue IMpsSMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajulesibHble M CKpelmBaromuecss npsmbie. [Ipu3Haku CKpelMBarOMMUXCA
npsAMbIX. [lapamnenbHOCTh IPSAMBIX M INIOCKOCTENW B MMPOCTPAHCTBE: NapalIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKEeHUE
¢uryp. OcHOBHbIE CBONCTBa MapajyIeIbHOIO MPOEKTUpoBaHus. IM3o00pakeHue
buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBOWCTBA HapajijIeabHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajlap, Napajulesenure],
MMOCTPOEHUE CCUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MTPSMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJIICIBHBIE W MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHOe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, TPOEKIUS GUTYPBI HA TUIOCKOCTh. [leprneHIuKyIsspHOCTb
IUIOCKOCTEW: NMPU3HAK NEPIEHIUKYIAPHOCTH IBYX IIOCKOCTe. Teopema o Tpéx
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CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHU

Buapsl MHOrorpaHHuUKOB, pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenumenr, TpsAMOYTOJIbHBIM NTapaJlICTCUNE U €ro cBolicTBa. KpaTuaiime
NyTH Ha TMOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMujia, MpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEel MNpaBUIBLHOM NUPaMUIbL.
[IpaBwiibHBIE MHOTOTPAHHUKH: MpaBUJIbHAs MpHU3Ma W MpaBWIbHAs NUpaMHUJA,
npaBUJIbHAs TPEYTOJIbHAS NUpaMUAa U paBUIIbHBIN TETpasap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOACKAdAP U UKOCAAP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IJI0LIAAb OCHOBaHUH, TeoOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ Inomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW TMHPAMUJIbI, TEOPEMA O
IJIOIIAIA YCEYEHHOW TUPAMHUIBL.

CuMmmeTprss B HPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPUsS NPaBUIBHOU
MTAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [IJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApHbIE, COHANPABJICHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUNTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
[loHATHEe KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXIAy KOOpAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

BeposiTHOCTH M CTATHCTHKA

[IpencraBnenne MAaHHBIX C TOMOILIBIO Tabnuu W guarpamm. CpeaHee
apu(MeTHYecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIee 3HAYEHHUS, pa3Max,

e
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BEPOATHOCTH cOoObITHI. Cy4aiiHbIe OMBITHI C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTHU  COOBITUH B OMBITaX C  PAaBHOBO3MOXHBIMU
AJIIEMEHTaPHBIMU COOBITUSIMHU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTO
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaroprnoe npaBusio ymHoxeHus. [lepectanoBku u gaxropuan. Yucmo
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposAtHocte.  /lmarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

4 ™\

o OOKYMEHT NOANMUCAH
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMEerocss Kak akTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, IPECTABICHNE O MATEMATHUECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, CPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIuTaHHE:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€SATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYJly, OCO3HaHUE LIEHHOCTU TPYyHOdIO0Us, HHTEpec K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeid mpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,

e
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c(OPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMATBLHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY’Karoliel cpelibl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM NMPAKTUKK, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

BBISIBJIAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMAaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOLIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpe/ieNICHUs TIOHATHH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS /J1s1 0000UIECHUS U CpPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHANIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpeJjaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh APTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpATh HanOoJIee MOAXOASIMINN C YUETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCCIIEOBATEIbCKUI MHCTPYMEHT IO3HAHUS,
do hTIOANY Cbl, (QUKCUPYIOLIME  IPOTHBOpEYME,  MpodIEMY,

SJIEKTPOHHOU NOANMUACHIO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpMHpPOBATH TMIOTE3y, apryMEHTHPOBATH
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IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00BbEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAYy 0ObEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
IPENOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH JeUUIUTH MHPOpPMALMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH NHPOPMALUIO Pa3INYHBIX BUJOB U (OpM
IIPE/ICTABIICHHUS];

CTPYKTYPUPOBAaTh MH(POpPMALIUIO, MPEJACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLICHHBATh HaAEKHOCTD uH(popmauu o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JCHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOIy pEUIeHus 3aJauyu,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABISATH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me M CXOICTBO MO3UIMUN, B KOPPEKTHOU (opme
bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEHN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHblIe y4eOHbIC 1eHCTBUS
Camoopranusanms:
LIEHUs 33aJa4l, BBIOMpPATh COCOO PEIICHUs C

O yudFOKY MO AREN eé'y COB U COPCTBEHHBIX BO3MOXHOCTEH, apIryMEHTHPOBATh

SHEKTPOHHOM no %
KOPPEKTUPOBATH apI/IaHTBI pelieHui ¢ y4€ToM HOBOM HH(POPMAIIHIH.
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BJa/JeTh HABBIKAMU  MO3HABATEIbHOW  peQuieKCHH KaK  OCO3HAaHUsA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7ayuH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M WHAMBUAYaJIbHOU
paboThl TpHU peleHuH Y4eOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIIOJIHATH CBOIO YaCTh Pa0OThI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOWMHA TPOAYKT MO KpPUTEPUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

Yucia ¥ BbIYHCICHHSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHUCIO, MHOXECTBA
PalMOHAIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATH JpOOM W TMPOLEHTHI JJIsl pPELICHUS MPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUN U PEaJbHOM KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJIHO OMNEpUPOBATh TMOHSATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIANTYI0 (OPMY 3allMCH JEHCTBUTENIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;
ueM: apu(MeTHYeCKUil KOpEeHb HaTypaJlbHOM

O cTORBKYMEHT NOANNUCAH

INEKTPOHHOM NOAMNCHIO , ,
CBOOOJHO OIT I/IpOBaTI) IIOHATHEM: CTCIICHL C paHI/IOHaJ'H)HBIM II0Ka3aTcJICEM,
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CBOOOJHO OINEPUPOBATH MOHATUSAMU: JIOTapudM UHKCIa, ACCATHUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOOJIHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHTEHC
YHUCJIOBOTO apTyMEHTA;

ONEepUPOBaTh MOHATUAMH: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPABHEHUS U YPABHEHUSI-CIIE/ICTBUSI, PABHOCUJILHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4HbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JIPOOHO-
paIMOHAIBHBIX yPAaBHCHHWH, NPHUMEHAThH METOJ HWHTEPBAJIOB I PEIICHUS
HEPaBEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHATUSIMU: MHOIOWIEH OT OJHOH INEepeMEHHOH,
MHOTOWIEH C LEJIbIMUA KOd(PPUImeHTaMu, KOpHU MHOTOUJIEHA, IPUMEHSITH JICTICHUE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTKoM, TeopeMy besy m Teopemy Buera nms
peleHus 3a1adq;

CBOOOIHO ONEpUPOBAaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpHIla, OMpPENETUTENh MATPUILl 2 X 2 M ero TEOMETPUYECKUU CMBICI,
UCITIOJIb30BaTh CBOMCTBA OMpeNeNuTeNss 2 X 2 g BBIYUCICHHS €ro 3HAa4YeHUs,
OPUMEHATH ONPEACTUTENN NI PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHHH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MOMOUIbI0 MaTpUll U OIpeAeTuTENeH,
MHTEPIPETUPOBATH TOJYUCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UJIsi TNpeoOpa3oBaHMs
BBIPAKEHN;

BBITIOJTHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COEPIKAIINX CTETICHU C
paIMOHAIBLHBIM TTOKA3aTeNIeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHuUs
Jorapu(pMHUYECKUX BBIPKCHHIA,

cBOOOIHO OMEpUPOBATh MOHATHUSAMHU: HPPANMOHANBHBIE, TIOKA3aTENbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PAaBHOCHIIBHBIX
NEPEX0/I0B UM OCYIIECTBIISS IPOBEPKY KOPHEN;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUCCKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxommmble  (HOPMYIBI TSI PEMICHHWS OCHOBHBIX  THIIOB

e
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MOJICJIMPOBATh pEaJbHbIE CUTYallMM Ha $3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIEI0BATh
MIOCTPOCHHBIE MOJIEIIU C MCIIOJIb30BAHUEM armapara ainreopsl.

DOyHKUMH U TPaPUKH:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKLHMS, CIIOCOOBI 3aAaHUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus ¢GyHKiuH, Trpaduk QyHKIUH,
BBITNIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEINEICHUS U MHOKECTBO
3HaYeHUN QPYHKINHU, HYIU QYHKIIMH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA,

CBOOO/IHO OINEpUPOBaTh MNOHATHSAMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanydeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYyMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HATypaJbHBIM U IIEJIBIM
nokasaresieM, rpauk KOpHsS N-OW CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM MOKa3aTeJeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHas, KBaJpaTHUYHas U JAPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE MCCIIEA0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTbD,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHMA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroOIIasi reoMeTpuuecKasi Mporpeccus, JUHEHHbIA U
HKCIIOHEHIUATIBHBIN poCT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JI PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NIOCIEN0BATEIBHOCTD, CIIOCOOBI 3a/JaHUS
NOCJIEOBATENBHOCTE, MOHOTOHHBIE M OTPAaHWYEHHBIE IOCIEAOBATEIBHOCTH,

e
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cBOOOHO ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIC (DYHKITUHU, TOUKH Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIA [T peLIeHNs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: TIepBas M BTOpas IMPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIHIH,

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, NIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (YHKIUH, 3HATh POU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;

UCTIOJIb30BaTh TEOMETPUYECKUA M (U3NYECKUN CMBICT MPOU3BOJHOM s
pelieHus 3a1ad.

MHuo:xecTBa H JIOTHKA:

CBOOOMHO  OMEpPHpPOBATh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO’KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 3314 U3 IPYTHX yUYECOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAeICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

Freometpua

° CBO6OI[HO OIIcpupoOBaTb OCHOBHBIMU IIOHATHAMHU CTCPCOMCTPUH IIpHU
PELICHUH 3a1a4 U IPOBEICHUN MATEMATUYECKUX PACCYKIACHUM;

e IIPUMCHATH AKCHOMBI CTCPCOMCTPHU M CJIICACTBHUA M3 HHUX IIPH PCHICHHUHN
reOMETPUYECKUX 3a/aY;

e KJacCU(UIMPOBATH B3aMMHOE PACIOJIOKEHHUE NPSIMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

o CBO6OI[HO OIICPHUPOBATH INOHATUAMU, CBsA3aHHbBIMHA C yriiaMu B
MIPOCTPAHCTBE: MEXAY IMPSAMBIMA B NPOCTPAHCTBE, MEXAY MPSIMOU U
MJI0CKOCTBIO;

° CBO6OJIHO OIICpupoOBaThb NMOHATHAMHU, CBA3AHHBIMU C MHOI'OI'PaHHUKAMMU,

° CBO60)1HO paciio3HaBaTb OCHOBHLIC BHJLBI MHOI'OI'PaHHHWKOB (npmMa,
nupamMua, NPSMOYTOIBHBIN Mapauiesenunes, Kyo0);

e KJacCU(UIIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBaHUSA IS
KJ1accu(ukanuu;

° CBO60)1HO OIICPUPOBATDH ITOHATUAMU, CBsA3aHHbBIMHA C CCUCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e CTPOUTL CCUHCHUA MHOI'OI'PAHHWKOB PA3JIMYHBIMU MCTOAAdMH, BBIIIOJIHATDH

e
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e BBIUWCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpHU3Ma,
nupamMua), TCOMETPUIECKUX TENI ¢ TPUMEHEHUEM (HOPMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCb ¥ IJIOCKOCTh CAMMETPHH, IIEHTP, OCh U MIIOCKOCTh CHMMETPUU PUTYPBI;

e BBINOJHATH JICUCTBUS Ha/l BEKTOPAMHU,

e pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMaTHMYECKUX OTHOUICHUW U
Hax0X/ICHUE T€OMETPUYECKUX BETUUYNH, TPUMEHSISI U3BECTHBIC METOIbI ITPU
pelIeHu MaTEeMaTUYeCKUX 3a/lad MOBBIIMIEHHOTO M BBICOKOTO YpPOBHS
CJIOHOCTH;

e IMPUMEHATh MPOCTEHIINE MPOTPAMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e U3BJEKaTh, MPEOOPA3OBBIBATH W MHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJCTaBICHHYIO0 Ha
4yepTekKax U pUCYHKaXx;

e IMPUMEHATH TIOJyYCHHbIE 3HAHMS Ha TMPaKTUKE: CpaBHUBATH U
aHaJIU3UPOBATh PeajbHbIE CUTYyalldd, MPUMEHSITh U3y4YCHHBIC MOHSTUS B
mpoliecce TMOWCKa pEHIeHUs MaTeMaTU4ecku  CcPOopMyTupOBaHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHbIE CUTyallUd Ha SI3bIKE T€OMETPHH,
UCCIIEI0OBATh MMOCTPOCHHBIE MOJIENUA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUM W TEOpeM, ammapara ajareOpbl, peniath MPaKTUUECKUE 3aJlauu,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUYECKUX BEJIMUNH;

e UMETh MpPEACTABICHUS 00 OCHOBHBIX JdTanax pPa3BUTHUA TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

BeposiTHOCTH M CTATUCTUKA

YuTaTh U CTPOUTH TAOJIUIIBI U TAATPAMMBI.

OnepupoBaTh NOHATUIAMU: CpeIHEE apu(PpmeTHyecKkoe, MeMana, HanboJIbIIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSIMU: CIYyYalHBINA 3KCIEPUMEHT (ONBIT) U CIydailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIM HMCXOMA) CIy4alHOTO OIbITa;
HaXOJIUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOXHBIMU CITyYallHBIMU COOBITHSIMU,
HAaXOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUHA B HW3YUYEHHBIX CIyYalHBIX
HKCIIEPUMEHTAX.

Haxonuthb u ¢popMynupoBaTh COOBITHS: TIEPECEUCHNE U OOBEMHEHUE TAHHBIX
COOBITHUM, COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO; TI0JIb30BaThCS
quarpaMMmamu Jisepa u GopMyIioi clioKeHUs] BEpOSITHOCTEN IPU pElIeHUH 3a/ay.

OnepupoBaTh MOHSATUSMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHSI,

e

O

HaAaXOOIUTHh BEPOATHOCTHU C IIOMO E}O IIpaBujIa YMHOXCHHUI, C ITOMOULIIBHO cpcBa
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OnepupoBaTh MOHSATUSMHU: HCHBITAHUE, HE3aBUCHUMBIC HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJdada; HaXOAWUTh BEPOSITHOCTH COOBITHH B Cepuu
HE3aBUCHUMBIX UCIBITAHUHN JI0 MIEPBOTO yCIIeXa; HAXOJIUTh BEPOSITHOCTUA COOBITUN B
CepUM UCTIbITAaHUN bepHyIun.

OnepupoBaTh  NOHATUSIMH:  CIy4yalHasT  BEJIMYMHA,  paCIpEICIICHUE
BEPOSATHOCTEN, TarpaMMa paclpeeICHuUs.
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TEMATUYECKOE IINTAHUPOBAHUE
Asredpa U HaAYAJIA MATEMATHYECKOI0 AHAJIHU3A

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaniint HpakTuecku o0pa3oBaTte/ibHbIC
e padoThlI e padoThl pecypest
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
| Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpaduku. CreneHHas GyHKIHS C 12 1
LIEJIBIM ITOKa3aTeIeM
3 Apudmernuecknii KOpeHb N-0if CTENICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudgmuueckast pyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BoIpaXXeHUs U ” 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 5 )
4 3HAaHUU N

Q YMRHTITIORAHEOR ACOB 11O
SBEERNHY noAmmC 136 10 0
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Ffreometpua

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NMPOrpamMMbl

1 BBenenue B crepeoMeTpuio

B3anMHOe pacnosnokeHue npsmsIx B
IIPOCTPAHCTBE

[TapamenpHOCTH IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE

VYTriasl v paccTosiHUA
MHororpaHHuKH
BexkTops! B mpocTpaHCcTBE
[ToBTOpenue, 0000IIEeHNE U CUCTeMaTH3alHs
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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Bcero

KoauuecTBO 4acoB

13

13

13
26

14

102

KonTpoabHbie
padoThI

duekTpoHHbIe (LM POBbLIE)
o0pa3oBaTesbHbIE pecypchl



BepoatHocT
bu
CTaTUCTUKA

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMMmblI

HpeI[CTaBJ'IeHI/Ie JaHHBIX U OIIKMCAaTCJIbHaA
CTaTUCTHKA

CiyyaliHbl€ ONBITHI U CIIyYaliHbIE
COOBITHS, OTBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTApHBIMU UCXOJJaMU

Onepanuu HaJ COOBITHUSME, CIIOKEHUE
BEPOSATHOCTEM

VYciioBHas BEpOATHOCTD, JEPEBO
CIIy4aifHOT'O OTbITa, (hOpMyIIa MOJIHOMN
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKH

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CrnyyaiiHble BeIMYMHBI U PacIpeieNeHHs

O0001IeHUE U CUCTEMATU3ALINS 3HAHUM

S

O

OE&%I&Q{IHBIE%E%R&IACOB I10 YIPOTPAMME

3NEKTPOHHOW MNOAMNUCHIO
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KoaudecTBO 9acoB

Bcero

34

KonTposabHbie
padoThI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

bub6nmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bubnuoreka [{OK
https://m.edsoo.ru/e0b7b0f1

bubnunoreka LIOK
https://m.edsoo.ru/e0b7b0f1

bubnuoreka [{OK
https://m.edsoo.ru/e0b7b0f1

bubnmorexa LIOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoteka IIOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

but6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremartuka. Anredpa v Hayajga MaTeMaTHYeCKOro aHallu3a; YIIIyOJIeHHOE
oboyuenne, 10 kmacc/ Mepamsak A.I'., Homuposckwuii J[.A., [Tomsko B.M.; mon
penaxiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
WN3narensckuii ientp « BEHTAHA-I'PA®y»; AkuinonepHoe 00111eCTBO
«M3narensctBO «IIpocBemeHue»

* Marematuka. Anre6pa 1 Hayajaa MaTeMaTHYECKOT0 aHallu3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepzmsik A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakuueit [logonbckoro B.E., OO01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznatensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«M3narensctBo «IIpocBenieHue)

e JI. C. Aranacss, B. @. byry3os, C. b. Kagomies. ['eomerpust 10-11

KJIacChl, 0a30BbIN U yriayOneHHbIH ypoBeHb. M. [IpcBemienue 2021

METOIANYECKHUE MATEPHUAJIBI I YUUTEJIA

Mep3snsik A. I'., ITononckuii B. b., SAxup M. C., byuko E. B. Maremaruka:
pabouune nporpammsbl 7-11 kiacchl ¢ yriyoJICHHBIM U3y4EeHUEM MaTeMaTUKu. M.:
Benpana- I'pad. 2017

byuko E. B.. Mep3msix A. I'., Homuposckuii . A., ITononckuii B. b. u ap.

/F T Martemaruka. AJreopa i Hadaia MeTeMaTHIecKkoro aHaimmsa 11 kmacc:
O OOKYMEHT NOoANMMUCAH

%‘iﬁﬁ%ﬁ&@ HELdBieb . BenTaria- I'pad
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Mepsnsik A. I'.. [Tononckuii B. b., Pabunosuu E. M., SIxkup M. C. Maremaruxka:
anredpa U Hayajla MaTeMaTH4ecKoro aHanusa. ugakruueckue Mmarepuaisi 11
kiacc. M.: Benpana- ['pad. 2017

3uB b. I'., l'onpauy B. A. Jlugaktudeckue Matepuaisl 1o anreope. 10-11 kmacc.
YePo-na-Hese [lerpormud C.-ITerepOypr 2005

Mepznsik A. I'.. [lononckuii B. b., Pabunosuu E. M., fAkup M. C. MaTematuka:
anredpa ¥ Hayajaa MaTeMaTH4ecKoro aHanusa. Junakrnueckue marepuaist 10
kiacc. M.: Benpana- ['pad. 2017

byuxo E. B.. Mep3mnsik A. I'., Homuposckuii [1. A., [Tononckuii B. b. u np.
Marematuka. Anrebpa u Hayajla MaTeMaTuyeckoro ananuza 10 kiacc:
MeTtoaudeckoe nocooue. M. Benrana- ['pad

Bypmuctposa T. A.. IIporpamMmsl 0011e00pa30BaTeIbHbBIX YUPEKACHUIA.
I'eomerpus 10-11 kimaccel. M. «lIpocsemenue» 2011

Sposenko B. A. Iloypounsie pa3padotku no reometpun, Mocksa «Bako» 2006.
3uB b.I'. lunaktnueckue marepuaisl o reometpun 11 11 kimacca. —M.:[Ipoda,
2004.

N. JI. bpoackuii, O. C. MemaBkuHa, BepositHocTh 1 ctatuctuka 10-11 kimaccer.
M. Uza. "Apkru'" 2009

E. . Kynpuenko, T. @. Cepreesa, MeTtonuueckue MaTepuaisl 10 00y4eHIO

Kypcy "BeposiTHOCTh M cTathcTuKa B 7-11 kiaccax" niig megaroros,

e
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obpazoBanue” 2008

B. A. BynbrueB BepositHocTh u ctatuctrka 10-11 CamocTosiTenbHbie U

KOHTpPOJIbHBIE paboTa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. O6pa3oBareiabHbIN pecypc HHTEpHETa — MaTEMaTHKa
http://www.alleng.ru/edu/math7.htm

2. Pemry EI'D. OGpa3oBarenbHbIi HOpTai s HOJATOTOBKH K AK3aMEHY
https://ege.sdamgia.ru/

3. ®UIIN

http://www fipi.ru/

5. THO®OYPOK

https://infourok.ru/
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