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COAEPKAHUE YYEBHOI'O IIPEIMETA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJEHHBINA YPOBEHDb) HA
YPOBHE CPEJITHEI'O OBIIEI'O OBPA30OBAHMUSA

10 KJTACC

Yuciia ¥ BBIYUCTICHUA

Pannonanbabeie uncia. OOBIKHOBEHHBbIE U JECATUYHBIE NPOOU, MPOLIEHTHI,
OeckOHeUHble Mepuoandeckue Apoou. Ilpumenenue apoOell U MPOUEHTOB IS
pELICHUS MPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMN U PEATIbHON KU3HMU.

HelictBuTenbHble uncia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu ¢ JIEWCTBUTENbHBIMH  4YuciaMud.  Mojyib
JNENUCTBUTEIBHOIO YUCIa U ero cBoicTBa. [IpnOnmx€HHbIE BHIYMCICHMS, PAaBUIIA
OKPYTJICHHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHUMN.

Crenenp ¢ uensiM nokaszateneMmM. bunom Herotona. Hcnosb3oBaHue
NOJIXOAIIeH POPMBI 3aITUCH IEUCTBUTEIBHBIX YHCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJlbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palnMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm wuymcna. CpoiictBa jorapudma. JlecsiTuuHble U HATypallbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M apKTAaHI'€HC YMCIIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCMIIBHBIE ypaBHEHMS W ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METObI PELICHHS LIEJbIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOrO4YJICHbl OT OJHOW IMEpeMEHHOW. JleneHne MHOro4jaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  ULEJIBIMH
koapunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COIEPKAIINX CTENIEHU U KOPHH.

HppanmonanbHbie YpaBHEHUS. OcHOBHBIE METO/BI peleHns
UPPALMOHAJIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YpPaBHECHUM.
[IpeoOpazoBaHre BRIPAKEHHM, COACPIKAITUX JTOTAPUDMBI.
Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIE METO/IbI perieHus

JorapuMUYECKUX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUI. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.

Pemienue cucreM JIMHEMHBIX ypaBHEHHMM. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. OrnpenenuTens MaTpulbl 2X2, €ro TreoOMETPUYECKHMH CMBICI H
CBOICTBA, BHIYUCJIEHUE €r0 3HAYEHUS, MPUMEHEHHE OMpPENETUTENs ISl PEIICHUS
CHUCTEMbl JIMHEWHBIX ypaBHEHUW. PellleHne NpuKIaIHBIX 3aJad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne NOCTPOEHHOW MOJEIU €
MOMOILBIO MaTPUILL U ONPEIETUTENIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEeallbHOM CHUTyaluHd C IOMOILBIO
yYpaBHEHU U HEpaBeHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 Pa3Iu4HbIX O0JacTeid HAyKM M pealbHOM
KU3HHU.

DYyHKIUU U TPaPUKU

OyHKIMsA, crnocoObl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnoszuums @yskuuit. I'paduk QyHKuuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6unacth ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukmuu. Hymn QyHkiuu.
[TpomexyTku 3HaKOMOCTOsSTHCTBA. YETHBIE M HEeUETHBIC PyHKIIMU. [Tepuoandeckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMHU. MaKCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanbonpiee u HauMeHblee 3Ha4yeHus1 GyHKIMKU HAa POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCIIEIOBAHHUE U TTOCTPOCHUE UX IPa(PHUKOB.

CrenenHas (GyHKIMS ¢ HATypaJbHBIM U IIENbIM Moka3areneM. E€ cBoiicTBa u
rpa¢guk. CpoiicTBa M TpaduK KOpPHS N-OM CTenmeHu Kak (PyHKuum oOpaTHOMU
CTENEHH C HATYPaJbHBIM [MOKA3aTEIEM.

[TokazatenbHast u jorapudmudeckas (yHKIHH, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMA 71 pelIeHUs ypaBHEHUH.

TpuroHomerpuueckass OKpY>KHOCTb, OIPEAECIEHUE TPUTOHOMETPUUECKUX
(GyHKLMIA YUCIOBOIO apryMEeHTA.

OYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEANbHBIX MPOIECCaxX U SIBJICHUSIX.
['pacduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeAOBAaTEIBLHOCTEH. MeTox
MaTeMaTU4ECKOU WUHYKIIHH. MOHOTOHHBIE " OTpaHUYECHHbIC
1oCJIeIOBAaTENbHOCTU. MCTOpHS BO3HUKHOBEHHS MAaTE€MaTHUYECKOrO aHaju3a Kak
aHanM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMeTpUIecKas Iporpeccu. beckoneuHo yObIBaromas
reoMerpudeckas nporpeccus. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKOM
IpOrpeccu. JIMHEMHBIN U YKCIIOHEHIMAIBHBIN pocT. Yucio e. @opmyJia CI0KHBIX



npoueHTOB. Mcnonp30BaHWE TPOTPECCHMU Ui PELICHMS PEajbHbIX —3a]ad
MPUKIIAIHOTO XapaKTepa.

HenpeproiBHble (QyHKIIMH W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB QyHkumii. CBoiicTBa (PYHKIMI HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIi PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMIA 1S pelieHus 3a/1ay.

[lepBas u BTOpas npousBoaHble PyHKIMU. OnpeneneHne, reOMETPUIECKUN 1
(bu3HYeCKUil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (PyHKITUH.

[IpousBoanbie  snemeHTapHbIX  QyHKuMd.  [IpousBomHass ~ CyMMbl,
MPOU3BEJECHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHo:xecTBa U JIOTMKA

MHO)keCTBO, oOmnepanuyu HajJ MHOXKECTBAMU M HMX CBOMCTBA. JlnarpaMmsl
Oiinepa—Benna. [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOTO amnmapara  JiJis
OMMCAHUs PEAJIbHBIX IPOLECCOB W SBICHUM, MPU PEUIEHWU 3a1ad U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KAQ3aTeNIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia ¥ BBIYUCTICHUA

Harypanbubie u nensie yncia. [I[pumeHeHrne Npu3HAKOB JIETUMOCTU LEIbIX
yyces, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHblee ooOimee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anroputma EBkiauaa uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TPUTOHOMETpUYECKas (POpMBbI
3aMUCU KOMIUIEKCHOTO 4Hciia. ApudMETHUYECKHUE OIepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oM cTeneHr M3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET TS PeIICHHs (PU3HMUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHHus U HEPABEHCTBA

Cuctema ¥ COBOKYMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIe/ICTBUSI. PaBHOCWIIbHBIE HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIC METOJIbI  PCIICHHS TOKa3aTelIbHBIX U  JOTapuPMUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEW paluOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(MUUYECKUX YPABHEHHI.



VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/ad M3 Pa3IUYHbIX O0JIacTell HAyKu M pPeaibHON
KU3HHU, THTEPIPETALMS [TOJYyYEHHBIX PE3YJIbTATOB.

DyHKIUU U TPAPUKH

I'paduk xommosunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckne QPyHKITUH, MX CBOWCTBA U TPAPUKH.

['padrueckne meTonbl pelieHus ypaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil HCCIEIOBAHHUS IMPOIECCOB M
3aBUCUMOCTEH, KOTOPHIC BO3HHUKAIOT TMPH PEHICHUW 3a7ad U3 JPYTUX YUeOHBIX
IIPEIMETOB U PEAIbHOM KU3HMU.

Hayana MaTeMaTH4eCcKOro aHAJIM3a

[IpuMeHeHue NMPOU3BOJAHON K MCCIIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTbH U
sKcTpeMyMbl.  Haxoxzaenue  HauOONbIIET0O W HAWUMEHBIIEr0  3HAYEHUU
HEMPEPHIBHON (QYHKIIUHA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXO0XKACHUS HAWJIY4llero pELICHUS B
NPUKIAIHBIX 3a/layax, ISl OMNpENENICHHs] CKOPOCTH U YCKOPEHHs IMpolecca,
3a1aHHOTO (hOPMYJION UK TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBo0oOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoXIeHUs TIepBOOOPA3HBIX.

WNurterpai. I'eomerpuueckuit CMBICHI VHTErpania. Brruucnenue
onpenenéHHoro uHTerpana mno gopmyne HetotoHa-JIeibuua.

[IpuMeHeHue uWHTerpana g HAaXOXKIACHUS IUIOMaAeH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepst pemenuit auddepeHnmaibHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOLIECCOB C MNOMOIIbI0  AuddepeHnaIbHbIX
YpPaBHEHHUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aHMOJICMICTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PaKITaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHWKHU, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIB30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HaAyKaX, TEXHOJOrusAX, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg A3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUH, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MAaTEMaTUYECKHAM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATTAHCUPOBAHHBIA PEXKUM 3aHITHUN U
OTJIbIXa, peryisipHas Gu3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W Ppeanu3oBBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUIO HA MPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTEMATUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphl, TOHHMAHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MATEMATHYEeCKUX 3HAHUU IS peuieHus 3agad B 00JacTu
OKpY>Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJIEICTBUM JJIsI OKPYKAIOIEN Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEeMaTUYECKOM HayKH Kak c¢epbl 4YeTOBEYECKOH MesTENbHOCTH, ITAloOB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypoll KakK CpPEJICTBOM TO3HAHHS MHUPA,
FOTOBHOCTh OCYUIIECTBIISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATUAMH, (HOpPMyIHpOBATH
OTIpEJICIICHHSI TIOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DHUKAIINH,
OCHOBaHWSI 17151 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyJIHpOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE ¥ OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIE M OOIIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX W YTBEPXKICHUSX, Mpeljiaratb KpUTEPUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JIenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAINIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BEIOWpATh CMOCO0 pemeHnus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB  pEIICHHs, BbIOMpaTh HamOoJee MOAXOMANIMA ¢ y4ETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYHE,  MpoodIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCTIEPUMEHT, HCCIICIOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBIICHHMS, TTPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEIEHHOTO  HAOJIIOJIEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJIYUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH ACHUIINTHI MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIOB, aHATM3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B pPa3IMYHbIX (popMmax,
WTIOCTPUPOBATh TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HeasIMU  OOIIEHUs, SCHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPECHHUS B
YCTHBIX U TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUS 3a7ayH,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yibTaT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXIaeMOM TEMBlI,
npoOJjieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh UJEH, HAIleJIEeHHbIE Ha TIOHMCK
pelIeHus], COMOCTaBJISITh CBOU CYXICHUSA C CYXXICHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMYMe M CXOJCTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyJIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpATh (opMaT BBICTYIUIEHHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE el cTBUSA



Camoopranuzamnus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEIICHUS 33J1a4¥, BRIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YUETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, S)MOLUMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJCTh
crioco0amMu CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHITh MPUUUHBI
JOCTH)KEHUSI WIIM HEIOCTUKEHUSI PE3YIbTAaTOB JAESITEIIbHOCTH, HAXOJIUTh OLIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMecTHAasl 1eATEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAIbHOU
paboThl mMpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSTENHHOCTH, TIJIAHUPOBATh OPraHHU3AIMI0 COBMECTHOW pabOThI, pacrpenesTh
BUJIBI paboOT, JOrOBapuBAThCs, OOCYX AaTh IMPOLIECC M Ppe3yJbTaT padoThHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboTel (0OCyx)aeHUsI, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThHl W
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaH[bl, OLICHUBATh
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kjacce oOyyaromuics MOJYYHT CIIEIYIOLIUE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

CcBOOOIHO OIEpPUPOBaTh MOHATHUSMHU: PAIMOHATIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTENIbHBIX YMCEN, MOYJIb IEHCTBUTEIHLHOTO YHCIIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHbIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIUMCICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY pe3yJbTaTa BbIUNCICHUMN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YMCEN AJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: JIOTapu(dM YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEeHCTBA:

CBOOO/IHO ONEPUPOBATh NOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh PAa3lIMYHBIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPaBEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LEeJbIMM KO3 (UIUMEHTaMH, KOPHM MHOTOYIEHA, IPUMEHATH
JICJICHME MHOTOWIEHA HAa MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ero TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHACICHHUS €r0 3HA4YeHUs,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJIEIIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBI CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTpPULl U OIPEACIUTEIIEH,
WHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIIBHBIM II0KAa3aTeIIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpa3oBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKa3aTelIbHbIE U
Jorapu(MUYECKHE YpaBHEHUS, HAXOAUTh UX PEUICHUS C IIOMOIBI0 PAaBHOCHIIBHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOJIHO ONEpUpPOBaTh MMOHITHEM: TPUTOHOMETPUUECKOE YpPaBHEHHE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJBI  JUJIi  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM armapara ajireOpsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aMMHO O0OpaTHble (QYHKIMH, KOMHIO3UIMUSA (QyHKUMHA, Tpaduk QyHKUIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TpeoOpa3oBaHus rpadukoB (PyHKIUH;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHIMH: 4YETHBIE H HEUETHBIE (QyHKINH,
nepuoanyeckre GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHBbIIEe 3Ha4YeHHe GQYHKIMH Ha
IPOMEKYTKE;

CcBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYPaJbHBIM U
HeibIM ToKaszareneM, rpapuk CTENeHHOW (YHKIMH C HATypaJbHbIM M IEIbIM
nokasaresieM, rpauk KOpHsS n-Od CTENeHH KakK (DyHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKLNH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX TpaUKOB;

CBOOOZIHO OMEpUpOBATh MOHATHSAMH: TOKa3aTelbHas M JorapudmMuyeckas
byHKIIMHA, WX CBOWCTBA W TpapUKH, HUCIOIH30BATh WX TPAPUKHA [JIST PEIICHHUS
YPaBHEHHUI;

CBOOOJHO OMNEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oIpe/ieTieHNe TPUTOHOMETPUUECKUX (QYHKITUI YNCIOBOTO apTyMEHTa;

UCTIIONB30BaTh Tpaduku GyHKIMH Ui HCCIEAOBAHUA MPOIECCOB U
3aBHCUMOCTEH TpU pelICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXK/y BETUUMHAMU;

Hauajia maTeMaTH4eCKOT0 aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATHIAMU: apuPMETHUYECKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIEeHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMH: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIpPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: HENPEpPbIBHbIE (PYHKUUU, TOUYKH
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI rpaduka QyHKINHM;

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKLHMSA, HENpEPbIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH AT pEeLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peleHus 3anad.

MHokecTBa U JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUIAMH: OIpPECICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOJYYUT CIIETYIOUTUE
NpeIMETHbIE PE3yJbTAaThl IO OTACJIBHBIM TeMaM paboyell MporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHSATUSMHU: HATypajlbHOE U 1LEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX M LEJbIX YUCEN, UCIOIb30BaTh NMPU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK nHaTypalbHBIX 4uMcen s pelIeHus 3a1a4, IPUMEHSATh
anroputm EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEepalid ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO ONEPUPOBATH MOHSITUSMU: HUPPALMOHAIBLHBIC, MOKA3aTeJbHbIE U
JorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX MTEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHITh  HEOOXOJIMMble  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEACTBUSI, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABCHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalue MOyJId U IapaMeTpBbl;

MPUMEHSTH TpadUuecKre METOAbI I PEIICHHUs] YPaBHEHUN 1 HEPABEHCTB, a
TaKKe 3ajJlay ¢ napaMeTpamy;

MOJICJIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara ajireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATh TMOHATHUSAMHU: TpapUKU TPUTOHOMETPUUYECKUX
byHKIIH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaXOJUTh HauOOJIbIIee U HAaMMEHBIIIEe 3HaUeHUs (DYHKIIMU HETIPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4lIEero pELICHUS B
MPUKJIAOHBIX, B TOM 4YHUCJIE COLUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICNICHUs] CKOPOCTM W YCKOPEHHs Tpolecca, 3aJlaHHOro (opmyion wuiu
rpagukom;



CBOOOHO OMEpHUPOBATH TOHATHIMH: TEPBOOOpa3Has, ONpPeHeIEHHBIH
WHTETpajl, HAXOJWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIUHA UM BBIYUCIATH
unTerpan no gpopmyne Hetotona-Jleionuna;

HAXOJWTH IJIOMIA/IN TIOCKUX GUTYP U OOBEMBI TENT C TOMOIIHIO0 HHTETPAJIa;

UMETh TPEJCTaBICHUE O MaTEMaTHYCCKOM MOJCIUPOBAHUU Ha TMpUMEpe
coctaBiieHus T PEepeHITNATBHBIX YPAaBHCHHI,

perath TPUKJIaAHBIC 3a7a4d, B TOM YHUCJE COIHMAIBHO-d)KOHOMUYECKOTO U
du3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaIHN3a.

TEMATUYECKOE ITVIAHUPOBAHUE YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

10 KJIACC
KosmnuectBo JIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3jie/ioB U TeM 4acoB (uudposbie)
n/n NPorpamMmbl o0pa3oBaTe/ibHbIE
Bcero
pecypcsbl

MHOKECTBO JCHCTBUTEIBLHBIX YHCE.
MHorouseHbl. PanimonaabHbIie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

Oynkiuy u rpaduku. CterneHHas

2 (YHKLHUS C LIeTbIM ITOKa3aTeeM 12

3 ApudpmeTnueckuii KOpeHb n-oi 15
ctenenu. MppanuonanbHble ypaBHEHUS

4 [TokazarenpHast PyHKITHSL. 10
IToxa3aTenbHble ypaBHEHUS

5 Jlorapudmudeckas GyHKIus. 18
Jlorapudmuueckue ypaBHEHHS

6 TpuroHomeTpuveckne BRIpaKEHUs U 99
ypaBHEHHUS
ITocnenoBareabHOCTH U IPOTPECCUN 10

HenpepriBabie ¢pynkiun. [IpousBoanas 20



[ToBTOpEHME, 0000IICHNE,

CUCTeMaTH3aIus 3HAHHUHA >
OBIIEE KOJIMYECTBO YACOB I10 136
[MPOIT'PAMME
11 KJIACC
Ne Koauuect
o/ HaumeHoBaHue pa3iesioB u BO YACOB dnekTpoHHbIe (LM pPOBbLIE)
TeM MPOrpamMMbl o0pa3oBaTejbHbIE pecypChl
I Bcero
UccnenoBanue GhyHKIMIA ¢ 99
MOMOIIIBIO TIPOU3BOTHON
[TepBooOpa3Has u uHTETpaI 12
I'padpuxu
TPUTOHOMETPHUUECKHUX
G yHKITHIA. 14
Tpuronomerpudeckue
HEPaBEHCTBA
HppanuoHanbHbie,
MoKa3aTesbHbIC U 24
norapudmuueckue
HEPaBEHCTBA
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COAEPKXAHUE VYYEBHOI'O [IIPEIMETA «CEOMETPUS»
(YIJIAYBJEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM TIOCTPOCHHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue IpsAMBIX B IMPOCTPAHCTBE: IIEpPECEKarOLIMecs,
napajjielbHble W CKpelluBarouiecss mnpsMble. [Ipu3Haku CKpenMBarOIINUXCS
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: MapalielIbHbIC
IpsiIMbI€ B IPOCTPAHCTBE, MAPAJUICILHOCTh TPEX MPSAMBIX, MAPAILIEIbHOCTh MPAMON
u 1ockocth. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBOMCTBa MapaJJICILHOTO NpPOeKTHUpoBaHuUs. M300paxkeHue
¢Guryp B nmapajuieqbHOM MPOEKUUU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMH, YTOJl
MEXKIy NPSAMBIMH B MIPOCTpAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapalielibHbIC
IIJIOCKOCTH, CBOMCTBa NapajuIeNIbHBIX IJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpajJap, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIECHIUKYJISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAUIEIABHBIE W MEPIECHAMKYISPHBIE K ILIOCKOCTH,
NPU3HAK TEPNEHAUKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TeOopeMa O MNpAMOn
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[lepneHANKYJISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEH: MpU3HAK  MEePHEHAUKYISPHOCTH  ABYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIspax.

Yrisl B MPOCTPAHCTBE: YIroJl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'DAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHBII U MHOTOI'PAHHBIE YIJIbIL.
CBoiiCTBa IUIOCKHMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPaHHBIX YTJOB TPEXIPAHHOTO Yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJIa.

MHororpasHHuKHu

Busbl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. IIpu3ma: n-yronbHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3MbI, OOKOBasi U TMOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenurien, MNPsIMOYTOJbHBIM  NApAJUICIENUANE] W  €ro  CBOWCTBA.
Kparyaiimime 1yt Ha TIOBEpXHOCTH MHOTOrpaHHuKa. Teopema Omunepa.
[IpoctpanctBennass teopema I[ludaropa. Ilupammma: n-yroimpHas mnHpaMuaa,



npaBuwibHas W yceu€HHass nupamuiabl. CBoiicTBa péOGep M OOKOBBIX TIpaHEl
IIPaBWJIBHOW mnupamuabl. lIpaBHibHBIE MHOTOIpDAaHHUKM: IIpAaBWIbHAs IpuU3Ma U
IIpaBWJIbHAs IHpaMKJA, IPaBUiIbHAsA TPEYroJibHAas INHUpPaMHUAA M IIPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHHe 3J€MEHTOB MHOIOTPAHHUKOB: péEOpa, IuaroHaiv, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOW IPHU3MBI,
IUIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL.
[Tnomane OOKOBOM NOBEPXHOCTH W TOBEPXHOCTH MPAaBUIBHOW MHpPaMUJIb,
TeopeMa O IUIOMAAU YCEYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPaBUJIBHOM MHOTOIPAaHHHMKE: CUMMETpUS
napajulelIenunea, CUMMETPUS IPABWIBHBIX IMPU3M, CUMMETpPHUsS IIPABUIIBHOU
IIAPAMUJIBL.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTODP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBbIC, COHANPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpLI. lIpuU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHAapHbIM  BekTopaMm. [IpsmoyronpHas  cucrema  KOOpAMHAT B
npocrpaHcTBe. KoopaunaTtel BekTopa. CBs3p MeXIy KOOPAMHATAMM BEKTOpPa M
KOOpAMHATAMHA TOYEK. YTOJI MeXIy Bekropamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsITHS: IWIMHAPWYECKAs IMOBEPXHOCTh, KOHHWYECKAs ITOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3ymoInmue IOBepxXHOCTEeH. Tema BpameHUS:
IWIMHIP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmoioxeHne
chepbl M TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpallleHUsT Ha TUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. CummeTpus cdepbl u
mapa.

O0béM. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TMMapaiesienumena 1 cienctsus u3 He€. OO0béM TpsMod u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MHPaMHUIbl U KOHyca. O0BEM Iapa W MapoBOIo
CETMEHTA.



KomOunanuu Ten BpamieHus U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
MWIMHAP, ONHCAaHHas okojio mwinHapa. llepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue mapa m cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHUK WM TEJO
BpalleHUS.

[1nomans MOBEPXHOCTH LUIMHJpA, KOHyca, momanas chepbl U e€ 4dacteil.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH MOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue momobmsi, roMmoTeTusi. Pemienne 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TeJl BPAIlIEHUS: CEUCHUsI [IUIHHIPA
(mapaJuienbHO M MEPHNEeHAUKYISIPHO OCH), CEUYCHHUS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJSIIME Yepe3 BEPIINHY), CEYEHUS IIapa, METObI TIOCTPOCHUS
CEUEHUM: METOJ CIEJ0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IIEPEHOCA
CEKYyIIeH MIOCKOCTH.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepanuud Haja BekTopamu. BekropHoe
YMHOXEHHUE BeKTOpoB. (CBOICTBA BEKTOPHOIO yMHOXeHUs. [IpsiMmoyrosnbHas
cucTeMa KOOpJAuHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJI TPH PEIICHHUH TeOMETPUUYECKHUX
3asay.

J/IBUKeHNsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OTtoOpakenus. JIBMKeHUS M PaBEHCTBO (HUTYP.
OO6mme cBoiicTBa JBWKEHWH. Buael JIBMKEHUN: TapauIebHBIA IEpPEHOC,
HEHTpAJIbHAsI CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBINH YPOBEHB) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh T'PAKIAHCKON MO3UIMHM O0YYaIOIIErocsl KaKk aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUHCKOrO OOIIECTBA, NPEICTABIEHUE O MaTEMATHYECKHUX
OCHOBaX  (YHKIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SIBICHHH, MpOLEIyp
rpaXKJaHCKOro o011ecTBa (BbIOOPHI, ONMPOCHI U APYTO€), YMEHHE B3aUMOJIeHCTBOBATh
C COIIMATIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX (QYHKIIUSIMU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HISHTUYHOCTH, YBaXKEHHUS K
OPOLUIOMY M HACTOSIIEMY POCCHUHCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSAM POCCUHCKMX MATEMATHKOB M POCCUHCKOM MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE J3THUX JOCTHKEHUH B JIpYTMX HayKax, TEXHOJOIHsIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX ILIEHHOCTEH POCCUHCKOTO Hapoia, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO NOBEJECHHUS, CBS3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTHXKEHUM HAYyKW U JIEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE JTUYHOIO
BKJIaJ[a B IOCTPOCHHE YCTOWYMBOTO Oy IyIIEro;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJa4, PELICHUN, pacCy ACHUI, BOCOPUMMYHUBOCTh K
MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA;

5) puzuyeckoe BocMTaAHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHSITh MaTEMaTHUECKUE 3HAHUS B MHTEpEcax
310poBOrO0 M Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0pOBbIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH W OTAbIXA,
peryisipHas (Qusnueckas aKTHUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHUE IMpHU
3aHATHUSAX CIIOPTUBHO-0310POBUTENIBHON JAESATENBHOCTHIO;

6) TpynoBoe BocnuTaHUE:

TFOTOBHOCTH K TPYy, OCO3HaHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K Pa3INYHbIM
chepam mnpodeccuOHANbHOM JEATENbHOCTH, CBSA3aHHBIM C MaTEeMaTUKOW M €€
NPUTIOKEHUSIMU, YMEHHUE COBEpILIATh OCO3HAHHBIM BbIOOp Oyayuied mpodeccuu u
pealin30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHbl, TOTOBHOCTb M CHOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUIO U CaMOOOpPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HH,



FOTOBHOCTh K AKTMBHOMY YYacCTHIO B  PCIICHUM MPAKTUYECKUX  3a7ay
MaTeMaTU4eCKOW HaNpaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TMOHUMAHUE  BIUSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHOM
Cpelibl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPoOIIeM, OpUCHTAIIHS Ha
NPUMEHEHUE MaTEeMAaTHYEeCKUX 3HAHHUM TSI PEIICHUsI 3a/1a4 B 00JIACTH OKPYIKaIOIIEH
cpedbl, IJIAHUPOBAHUE IOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX IOCIEICTBUN IS
OKPY>KaroIleH Cpeibl;

8) neHHOCTH HAYYHOI'O NNO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTeMaTHYEeCKOM
HayKH Kak chepbl 4eJIOBEUECKOM AeATEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUUMOCTH
JUIS. pa3BUTUSI LIMBUJIU3AIMHU, OBJIAJICHUE S3BIKOM MAaTEMATHUKU W MaTEeMaTHUYeCKOM
KYyJbTYpPOU KaKk CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIATh IPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eificTBUS

Ba3oBble Jiornyeckue AeicTBUA:

BBISIBJISIT M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MAaTEMaTUYECKHUX
OOBEKTOB, MOHATHI, OTHOUICHUH MEXAY MOHATUAMHU, (OPMYIUPOBATH ONPEACICHUS
HNOHATUMN, YCTaHABIUBATh CYLECTBEHHBIN MPHU3HAK KJIACCU(UKALUN, OCHOBAHUS IJIs
0000LIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOJMMOIO aHAJIN34;

BOCIIPUHUMAT, dopMynaupoBaTh M OpeoOpa3oBBIBaTh  CYXKIACHHS:
yTBEpAUTENbHbIE U OTPULIATENIbHbIC, EIMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUMS B
(dakTax, MaHHBIX, HAOMIOJCHUSX M YTBEPXKICHUSX, Mpeajaratb KpUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JieNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAE€AYKTHUBHBIX M
UHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

IPOBOJUTH CaMOCTOSITENIBHO JTOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOIO), BBHICTPAWBaTh apryMEHTAIMIO, PUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBI;

BbIOMpaTh crmocod pemieHuss ydyeOHOM 3anaun  (CpaBHMBATh HECKOJIBKO
BAapHAHTOB PEILECHUs, BHIOMpPATh HanboJee MOAXOMSAIMNNA ¢ YYETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebcKkue 1eiCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK WCCICMOBATEILCKAN WHCTPYMEHT ITO3HAHUS,
dbopMynpoBaTh BOITPOCHI, bukcupyromme MIPOTUBOPEYHE, npobiemy,
yCTaHaBJIMBaTh UCKOMOE U JIaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO
TIO3UIINI0, MHCHHE,

IPOBOIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEI0BAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTU4ecKoro OObeKTa, SBJICHHS, IMpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHHWS ¥ BBIBOJBI IO pe3yJbTaTaM
NPOBEIEHHOTO  HAONIONIEHUsA,  MCCIEIOBaHUS,  OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIEecca, a TakKe BBIIBUTATDH
MIPETOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISBIIAATh JIePUIIUMTHI MH(POpPMAIIMK, JaHHBIX, HEOOXOIWMBIX JJII OTBETa Ha
BOTIPOC U JUIS PEIICHUs 3aa49u;

BbIOMpATh WH(GOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIW3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIIMIO PA3TUYHBIX BUJIOB U (OpM
NPeCTABIICHNUS;

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, MPEJCTABIATh €€ B pazNuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduuecKy;

OIICHUBATh HaJE&KHOCTD uHbOpMaIuu o CaMOCTOSITETTLHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIe YHHBEpPCAJIbHbIE YUeOHbIE AelCTBHS

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBHU C YCIOBHSMHU U
IEISIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
MUCBMEHHBIX ~ TEKCTaX, [aBaThb TMOSCHEHHWS TI0 XOAYy pEIICHHWS 3aJ1ayw,
KOMMEHTHPOBATH TOJTyYCHHBINA PE3YIbTAT;

B XOJ¢ OOCYXXJICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
POOJIEMBI, pelIacMo 3aJ1auu, BBICKA3bIBaTh UJICH, HAIICJIICHHBIC HA ITOUCK PEIICHHSI,
COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHUSIMH JPYyTHX YYaCTHUKOB JHAJIOTa,
oOHapyXWBaTh pa3IU4We W CXOJCTBO TO3WIMH, B KOPPEKTHOW Qopme
(bopMyIIHMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIATh PE3yNbTAThl PEIICHUS 3a7adM, SKCIIEPUMEHTAa, HCCIICIOBAHUA,
IIPOCKTA, CAMOCTOSATENIBHO BHIOMpPAaTh (OpMAT BBICTYIUICHHS ¢ Y4Y€TOM 3ajad
IIPE3EHTAIM U 0COOCHHOCTEH ay IUTOPHH.

PerJIﬂTI/IBHbIe YHUBEPCAIBHBIC yqeﬁnble IleﬁCTBHSI



Camoopranusanus:

COCTaBJIATh IUIaH, QITOPUTM DPELIEHUs 3aJaud, BHIOMpaATh CHOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YUETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJVIEKT:

BJa/IeTh HaBBIKAMH MMO3HABATEIbHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JICUCTBUM W MBICIUTENBHBIX TMPOIECCOB, MX pPE3yJbTaTOB, BJIAJETh CIOCOOaMHU
CaMOITPOBEPKH, CaMOKOHTpPOJIS IIPOLIECCa U pe3yJibTaTa PEIICHUS MATEeMaTHYECKON
3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPU DPEIICHUM 3aJ1a4H,
BHOCHTb KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBACHITH MPUUUHBI
JOCTHXKEHUS WM HEIOCTHXKEHMSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEJILHOCTD:

NOHUMATh M HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHOM W HWHAWBHUAYAJIBHOU
paboThI MIPU pelIeHUH y4eOHbIX 3a]a4, TPUHUMATh 11eJIb COBMECTHOU JIESITEIbHOCTH,
IUTAHUPOBATh OpPraHU3aIMil0 COBMECTHOM paloThl, paclpelneisTh BUJbI padoT,
JIOTOBAapUBAThCA, OOCYXKJaTh MpOLECC M PE3yJabTaT paboThl, 0000IaTh MHEHUS
HECKOJIBbKHX JIFOICH;

y4acTBOBaTh B TPYMNMOBBIX (GopMax paboTel (0OCYXKIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITOJIHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH
CBOU JICEUCTBUSA C APYTMMH YJIEHAMH KOMAaH/bl, OLEHUBATh KA4YECTBO CBOETO BKJIA/JA B
o0mmii  TPOAYKT MO  KpUTepHusM,  CHOPMYJIHMPOBAHHBIM  y49aCTHUKAMU
B3aNMOJICCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyyaromuiics HayqIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUH TIPU
pelIeHnH 3a7a4 U MPOBEJICHUN MAaTEeMAaTHYECKUX PACCyKIACHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PEUICHUU
r€OMETPUYECKHUX 33/1a4;

e KJIAacCU(PUIUPOBATh B3aUMHOE PACIOJOKEHHE TMPSAMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C YTJIAMHA B TIPOCTPAHCTBE:
MEKly IPSIMBIMU B IMIPOCTPAHCTBE, MEXKY MPSAMOU U ITOCKOCTHIO;

e CBOOOJIHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pAacCliO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (MpU3Ma,
nupamua, NpsSMOYTOIBHBIN MapasuieNenumnes], Kyo);

e KJIacCU(PUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHUA  JUId
KJ1accuuKaIuu;

e CBOOOJHO  ONEpPUPOBATH  TMOHATHUSIMHU, CBSI3aHHBIMU C  CEUYCHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATH MAPAIJIEIBHOE, LIEHTPAILHOE U OPTOTOHAJIBLHOE MPOCKTUPOBAHUE
¢buryp Ha TUIOCKOCTb, BBITIOJIHATH U300pakeHus GUTYp Ha TUIOCKOCTH;

e CTPOUTHh CEYEHHS MHOTOTPAHHUKOB pAa3JIMYHBIMH METOJAMH, BBIIOJIHSTh
(BBIHOCHBIC) IJIOCKHE YEPTEk U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IUIOLIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuia),
reOMETPUYECKUX TeJl C TPUMEHEHUuEM HopmyIT;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUMMETPUS B POCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TNIOCKOCTh CHUMMETPUU (UTYPHI,

e CBOOOJHO OIEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIMNOJIHATH ACHUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd  Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOILIECHUU W
HaXO0XXJICHUE TEOMETPUYECKUX BEJIMYMH, TPUMEHSSI U3BECTHBIE METOJIbI TIPU
pelIeHNd MaTEeMaTUYeCKUX 3a/1ady TMOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEHIIME MPOrpaMMHBIE CpEACTBA M  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e W3BJICKaTh, TMPEOOPa3OBBIBATH W HMHTEPIPETUPOBATh HWH(MOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, TMpeJCTaBIECHHYIO Ha
yeprexax U pUcyHKax;

e TMPUMEHATH MOJYUCHHBIC 3HAHUS HAa IPAKTUKE: CPABHUBAThH U aHAJIU3UPOBATH
peajbHbIE CUTyallud, MPUMEHSATh MU3YUYEHHBIEC MOHATHUS B MPOLECCE MOUCKA
pEelIeHHs] MaTeMaTU4ecKu C(HOPMYIUPOBAHHONW MPOOJIIEMBI, MOJESITHPOBATH
peajbHbIE CUTyallMM Ha S3bIKE TE€OMETPUM, HCCIEAOBaTh IMOCTPOCHHBIE
MOJIEJIM C UCIIOJb30BAaHUEM T'€OMETPUUECKUX MOHSITUH M TEOpEM, ammapara
anreOpbl, peliaTh MPAaKTUYECKUE 3a/ladyd, CBA3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUNUMH;

e WMETh MpPEACTaBICHHS OO0 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM 4acTH (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss HayqIuTCs:



CBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOH U  CchEepudeckol TOBEPXHOCTSMHU, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

ONIEPUPOBATh MOHITHIMH, CBSI3aHHBIMH C TEIaMH BPAIICHUS: LHUIHHIPOM,
KOHyCOM, c(hepoii U mapowm;

pacro3HaBaTh Tejia BpalleHus (LWINHAP, KOHYC, cepa U map) U OObICHITD
CHIO0COOBI MOTYYCHHsI TEJ BPaICHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;
BBIUKCIIATh BEJIIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpAIlEHUS,
O0OBEMBI M IUIOUIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpalleHUS,
reOMETPUYECKUX TeJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBSI3aHHBIMH C KOMOMHALMSMU Tel
BpallleHUs] U MHOTOIPAaHHUKOB: MHOTOTPaHHUK, BIMCaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOMCaHHAS B MHOTOTPAHHUK WIIA TEJIO
BpaIllCHUS;

BBIUMCIISITh COOTHOUICHHUS] MEXIY IUIOLIAAsIMU MOBEPXHOCTEN M 00bEMaMu
IMOJOOHBIX TE;

M300pakaTh U3ydyaemble (PUTypbl, BBIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU
U3 PHUCYHKOB TPOCTHIX OOBEMHBIX (QUIYp: BUA CBEpXy, COOKYy, CHHU3Y,
CTPOUTH CEUYECHHUSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBaTh HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, TNPEJCTaBICHHYIO Ha
yeprexax U pUcyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEPALUU HAJ BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOIl cUcTeMe KOOPAUHAT;
pernaTh reoMeTPUUECKUE 3aJja4il Ha BBIYMCICHUE YTJIIOB MEXY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUNA OT TOYKH /IO IJIOCKOCTH, B IEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/A IPU PEIICHHH;

CBOOOIHO ONEpUPOBATH TMOHSATUSIMHU, CBA3AHHBIMH C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh M300paK€HUSI MHOTOTPAHHMKOB U TEJN BpaIlleHUs TMpHU
napajjieIbHOM  TMEpeHoce,  IEHTPAIbHOM  CHUMMETPHH,  3€pKaJTbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTh CEYEHUS] MHOTOIPAaHHHUKOB M TeJl BpPAlICHWs: CEUYCHHS LWIMHIpA
(mapaJuienbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs] KOHyca (MapaiyieiabHbIe
OCHOBAHMIO M MIPOXOISAIIUE YepEe3 BEPILIUHY ), CEUCHHUS 1I1apa;

UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUM: METOJ CIEeAO0B, METO]
BHYTPEHHETO POEKTUPOBAHHUS, METO/1 IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeOMeTpuYeckue (aKkThbl JUIsI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJAararlliuX HECKOJbKO IIAaroB pELICHMs, €CIU YCIOBUS
NPUMEHEHUS 33]IaHbl B IBHOM U HESIBHOM (opMe;

pemaTe 3aJadyd  Ha JI0Ka3aTelIbCTBO MAaTEMAaTHYECKMX OTHOLIEHHW U
HaXO0XXJECHUE F€OMETPUUECKUX BEIUYNH;

IIPUMEHATH IPOrPaMMHBIC CPEACTBA M JJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH IOJIYyYECHHBIC 3HAHWS HA IPAKTUKE: CPaBHUBATH, aHAJIU3UPOBATH
U OLECHUBATh pEAIbHBIC CUTYyallUW, IPUMEHATb W3YYCHHbIC [OHATHUS,
TEOPEMBI, CBOMCTBA B IPOLECCE IIOMCKA pEIICHWS MaTeMaTHYECKU
c(opMyJIMPOBaHHON MpOOIEMbl, MOAEIUPOBATh peajbHbIE CHUTyallMd Ha
A3BIKE T'€OMETPUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C HUCIOJIB30BAHUEM
r€OMETPUYECKUX TOHATUH W TEOopeM, anmnapara anreOpbl, pelaTh
IIPAKTUYECKUE 3a1auM, CBSI3aHHBIE C HAXO0XIACHUEM TIE€OMETPUYCCKUX
BEJINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUA TE€OMETPUU Kak
COCTaBHOM 4acTH (GyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHYECKOE INJIAHUPOBAHUE YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJJHEI'O
OBHIEI'O OBPA3OBAHUS
10 KJIACC
KoimuecTBo DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM 4yacoB (undposbie)
n/n NPOrpaMMsbI oOpa3oBaTe/ibHbIE
Bcero
pecypcsbl

BBenenue B crepeomMeTpuio 23

BzaumHoe PacCIioJIOKCHHUEC IPSAMBIX B

MIPOCTPAHCTBE °
[MapanenbHOCTh MPSMBIX M IIIOCKOCTEH g
B IIPOCTPAHCTBE

[eprieHAUKYIAPHOCTH MPSAMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE

Vil U paccTostHUS 16

MHororpaHHuKu 7




7 Bexkrops! B mpocTpaHcTBe 12

[ToBTOpeHue, 0600IIEHNE U

8 . 5
CUCTEMAaTH3alNsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
11 KJIACC
KoanyecTBo DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM 4acoB (undposbie)
NPOrpamMMblI o0pa3oBaTebHbIC
Bcero pecypebi
1 AHanuTuyeckas reoMeTpus 15
5 [ToBTOpEHwUe, 060611.ICHI:I€ u 15
cUCTeMaTH3alusl 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17
Tena BpaieHus 24
5 [Tnomany moBepXxHOCTH U 0OBEMBI 9
KPYTJIBIX TEJ
6 JBxeHus 5
; [ToBTOpenue, 06061ueH1:1€ " 17
cUCTeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

COJEPXKXAHME VYYEBHOI'O IIPEIMETA «BEPOATHOCTD H
CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUS

10 KJIACC

I'pad, cBsa3ublil Tpad, mytu B rpade: nukibl U nenu. CreneHb (BaJ€HTHOCTD)
BepuuHbl. ['padsl Ha mockoctu. [lepebs.

CrnydaifHple SKCTIEPUMEHTHI (OTBITHI) M CIIy4YalHbIE COOBITHS. DJIeMEHTapHBIC
coObITust (ucxozsl). BepositHocTh ciywaitHOoro coObiTus. bBin3ocTh 4YacToThl U
BEpOSITHOCTUA cOObITHI. Cily4aiiHbI€ OMBITHI C PABHOBO3MOXHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMU.



Omneparmuu HaJl COOBITHSIMH: TIEpeceUeHue, 0ObEIMHECHHUE, TPOTUBOIOJIOKHBIC
coObITus. J{uarpammel Ditepa. @opMyiia COKEHHs] BEPOSITHOCTEH.

YcnoBHass BEpPOATHOCTb. YMHOKEHHUE BEPOSTHOCTEW. JlepeBo cCilydyamHOro
skcriepumenTa. @opmyna nonHoM BeposaTrHocTu. Dopmyna baiieca. HesaBucumbie
COOBITHSI.

bunapHbIil cinydailHblil onBIT (MCHBITaHUE), ycnex U Heynada. HezaBucumble
ucnbiTanua. Ceprsi HE3aBUCUMBIX MCIBITAHUN JI0 MEPBOTO ycnexa. llepecranoBku n
dakropuan. Yucno coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCHMBIX HcnbITaHuN bepHymnu. CioydyaiiHblii BEIOOP M3 KOHEUHOU
COBOKYITHOCTH.

Cnywaiinas  BenmunHa.  Pacnpenenenme  BepostHocTed.  Jlmarpamma
pacnpenenenua. Onepanuu HajJ ClIydalHbIMM BeIMYMHaMU. buHapHas cinydaiiHas
BennuuHa. [lpumepbl pacnpeneneHud, B TOM 4YHCJIE€ TIE€OMETPUYECKOE H
OMHOMMAJIBHOE.

11 KJIACC

CoBMecTHOE pacnpeAesieHue JABYX CIy4YaWHbIX BeauuuH. HeszaBucumbie
CIIy4YalHbIC BEJTUYUHBL.

MareMaTru4yeckoe  OXHIAHUE CIIydYallHOW  BEJIMYMHBI  (pacmpejeeHus).
[Ipumepsl TNpUMEHEHHs] MaTEMaTHYECKOTO OXHUAaHMS (CTpaxoBaHUE, JOTEpes).
Marematuyeckoe OKHMJaHWE OWHApPHOW CiaydyalHOM BeIMYMHBL. MaTtemaTudeckoe
OXXUJAHHE  CyYMMbl  CIIy4YalHBIX  BEJIMYMH. MaTreMaTu4yecKoe  OXKHIaHUE
FEOMETPUYECKOT0 U OMHOMHAILHOTO pacipeaeICHU.

Hucnepcus u CTaHIAPTHOE OTKJIOHCHUE  CIIy4YallHOM  BEJIWYWHBI
(pactipenenenus). Jucnepcus OWHApHOW CiydalHOM BeNMMYMHBI. Maremartuueckoe
0’KMJIAHUE MPOU3BEACHUSA U AUCIEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX BEIUYMH.
Hucniepcusi ¥ CTaHAQPTHOE  OTKJIOHEHHE OMHOMHMAJIBHOTO  pacrhpeicsieHusl.
Jlucnepcus u CTaHIapTHOE OTKIOHEHHE TEOMETPUUYECKOTO PACTIPEAECIIEHUS.

HepaBenctBo YeOwnrméBa. Teopema UeobniméBa. Teopema bepuynnu. 3akon
OOJIBIINX yHcell. Bri6opounbIit METO]T HUCCIIeIOBAaHUMH. Bri6opounbie
xapakTepucTuku. OIleHUBaHUE BEPOSITHOCTH COOBITHS IO BBIOOPOUHBIM JaHHBIM.
[IpoBepka mpoCTENIINX TUITOTE3 C MTIOMOIIBIO U3YUYEHHBIX PACIIPEICICHUM.

HenpepriBHble ciydaiiHble BenuuuHbl. [Ipumeppl. @DyHKUUS IIOTHOCTH
BEPOATHOCTU pacIpeencHus. PaBHOMEpHOE paclpelelieHue M €ro CBOWCTBA.
3ajaun, NPUBOIAIINE K MOKA3aTEIbHOMY pAacCHpelIeNICHUI0. 3a/1add, MPUBOISAIINE K
HOpMaJIbHOMY pacnpenesieHn0. OyHKIUSA MIIOTHOCTH BEPOSTHOCTU MOKA3aTEIbHOTO
pacripeneneHus, (QyHKIUS TJIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO pacIpejeicHusl.
@yHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHHUS.



[locnenoBarenbHOCT, ~ OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajmauw,
npuBOAIINE K pacupeneneHuto [lyaccona.

KoBapuanust 1Byx ciayuyaiiHbix BennuuH. KoaguuneHT nuHeiiHol Koppensuun.
CoBMecTHbIE HAOMIOAEHUS JBYX BEIUUMH. BbIOOpOUHBINA KO3 GULUHUEHT KOPPENALIHH.
Paznuuune Mexny TMHENHON CBS3bI0 M IIPUYMHHO-CIEACTBEHHON CBA3BIO. JIMHEMHas
perpeccusi, METO/1 HAMMEHBIINX KBaJAPaTOB.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMS YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJTHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:kaIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIIMH OOYUYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOIECTBA, MPEICTABICHUE O MAaTEMaTHYSCKUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHUW, TPOLECAYP
IPaKIaHCKOT0 00IecTBa (BBIOOPHI, ONPOCHI U APYroe), YMEHUE B3aHUMOJICHCTBOBATH
C COIIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIIUSIMU U HA3HAYCHUEM;

2) IaTPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKJIAHCKOW HICHTUYHOCTH, YBaXKCHUS K
IPOILJIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB M POCCUHMCKONM MAaTEMAaTUUYECKOMW IIKOJIbI,
UCIIOIb30BaHUE JTUX JIOCTHXKEHMM B JPYyrMX HayKaxX, TEXHOJIOTHsX, cdepax
SKOHOMMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUs, ATUYECKOTO TOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMXKEHHUN HAYKH U JIEATEIIbHOCTHIO YUEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYUBOTO OYIyIIIETo;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a7a4, PEIICHUMN, pacCyKJIECHUM, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3nyHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMCHITh MaTeMaTHUYCCKHE 3HAHHUS B MHTEpecax
3I0POBOTO M 0O€30IMacHOr0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE THUTAaHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHA M OT/ABIXA,



perynsipHas (u3uUecKas AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE TMPHU
3aHATHUSIX CIIOPTUBHO-03I0POBUTEIIBHON JEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY1y, OCO3HAHHUE IICHHOCTH TPYAOTIO0MS, HHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHAIBHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW u e
NPWIOKEHUSIMHA, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymiel mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTEeMaTUYECKOMY 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B  PCIICHUH TMPAKTHUYECKUX  3ajad
MaTEeMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJbTYpbl, TOHWMAaHHUE  BIUSHUS
COLIMAJIbHO-DPKOHOMHYECKUX TPOIECCOB Ha COCTOSHUE MPUPOJHON U COIMAIbHOU
cpenbl, OCO3HAHKE TII00AILHOTO XapaKkTepa AKOJOTUUECKUX ITPoOIeM, OpUEHTAaIIUSI Ha
NIPUMEHEHUE MAaTEeMAaTHYECCKUX 3HAHWM JUTsl PEIICHHS 3a/1a9 B 00JIACTH OKPY KAFOIICH
Cpenbl, TUIAHUPOBAHUE TMOCTYNKOB M OILIEHKH WX BO3MOXHBIX TOCICACTBUN s
OKPY>KaloIlel Cpebl;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUE MaTeMaTHYECKOM
HAyKW Kak chephl YEIOBEUECKOU NEATEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUTSL Pa3BUTHS IMBHWIM3AIMHN, OBJIQJICHHUE S3HIKOM MATEMAaTUKH W MaTeMaTHYEeCKOU
KyJIbTYpOI KaK CpeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITh IPOEKTHYIO U
UCCIICIOBATEIBCKYIO ICATeIbHOCTh MHANBUAYAIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIbBTATBI

Ilo3HaBaTeIbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUS

ba3zoBble 1ornyeckue aAeicTBu:

BBISIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKA MAaTEMaTHYECKHX
00BEKTOB, MOHATUH, OTHOIIEHUN MEXAYy MOHATUSAMHU, GOPMYIUPOBATH OMpEAeICHUs
NOHSTHUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJACCU(DHUKALMU, OCHOBAHUS IJIs
000011IEeHNS U CPAaBHEHHUSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (dopmynupoBaTh " npeoOpazoBbIBATH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U MIPOTUBOPEUHS B
(dakTax, MaHHBIX, HAOMIOJCHUSIX M YTBEPKIACHUSX, MpeAjaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;



JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUCHH 110 aHAIOTHH;

IIPOBOJIUTH CaMOCTOSITEIPHO JO0Ka3aTeIbCTBA MAaTEMaTHYECKHX yTBEPKIACHHMA
(mpsiMbIe ¥ OT MPOTHUBHOTO), BBHICTPAaWBaTh apTyMEHTAIWIO, TPUBOANTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOWpATh Ccrmoco® pemieHuss y4eOHOM 3amayu  (CpaBHUBATh  HECKOJIBKO
BAapHAHTOB PEIICHHUs, BHIOMpPATh HanboJee MOAXOMSAIMNNA ¢ YIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

UCTIONb30BaTh BOIMPOCH KaK HCCIENOBATENIbCKU WHCTPYMEHT TMO3HAHMUS,
dbopmynrupoBaTh BOIIPOCHI, bukcupyromue IPOTUBOPEYHE, npobiemy,
yCTaHaBIMBATh HCKOMOE U JIaHHOE, (JOPMUPOBATH IMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
TIO3UIINI0, MHCHHE;

MIPOBOIUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTW4ecKoro OOBEKTa, SIBICHHA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSTENILHO (POPMYIHpPOBaTH OOOOIICHHS W BBIBOABI IO pe3yjbTaTaMm
NpOBEAEHHOTO  HAONIONEHWsS,  WCCIEJOBAaHMS,  OICHWBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IICHNUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TakKe BBIIBUTATH
IPEONI0KEHHUS O €0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ nundpopmaunmeii:

BBISIBJISITh IepUIIMTEI MHPOpPMAIUH, JTAHHBIX, HEOOXOIWMBIX ISl OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1a49H;

BbIOMpaTh MH(GOPMALIMIO W3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIW3HPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (HOpM
IPEICTaBJICHNUS,

CTPYKTYypUpOBaTh HWH(GOPMAIIMIO, TPEICTaBISATh €€ B pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaAEKHOCTD uHbOopMauu o CaMOCTOSITETTLHO
chOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIe JeHCTBUS

OO0menue:

BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIIOBUSAMH U
HEISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BhIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX  TEKCTaX, JlaBaTh IIOACHEHUS 1O XOJy peIIeHus 3ajadd,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3ybTarT;



B XOJ€ OOCYXXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTAE€MOW TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UACH, HAllEJICHHbIC HA MIOUMCK PELICHMUS,
CONOCTAaBIIATh CBOM CYXICHUS C CYXICHHUAMM JPYTHX YYaCTHHUKOB JHAJIOTA,
oOHapyXMBaTh pa3Ju4le U CXOJACTBO TMO3UIMH, B KOPPEKTHOH Qopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

IPEACTABIATh PE3YyJbTAThl PELICHUA 3aJayd, SKCIIEPUMEHTA, HUCCIENOBaHUs,
IPOEKTa, CAMOCTOSATENBHO BBIOMpaATh (OpMaT BBICTYIUIEHUS C YYETOM 3adad
Ipe3eHTalnU U 0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHMBepCcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3aJlay, BbIOMpATh CIOCO0 perieHus: ¢
y4€TOM HMMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII NHTEJLJIEKT:

BJIAJICTh HaBbIKAMU MO3HABATEIHHOUN pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIbHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U Pe3ysibTaTa PEelIeHUs] MaTeMaTHUYecKOu
3a/1auu;

NpEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPH PEIICHUU 3aJ]1ayH,
BHOCUTH KOPPEKTUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUAM, OOBACHATH MPUUUHBI
JOCTHXKEHUS WM HEIOCTHXKEHHSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONM M WHIUBUYaTbHOU
paboThI MIPU pelIeHUH y4eOHbIX 3a]a4, IPUHUMATh LI€JIb COBMECTHOU JESITEIbHOCTH,
IUTAaHUPOBATh OPTaHHU3aIMI0 COBMECTHOM paboOThl, pacmupeiensiTb BUIbl pPadoT,
JIOTOBAPUBATHCA, OOCYXKJATh MPOIECC W Pe3yabTaT paldoThl, 0000IaTh MHEHUS
HECKOJIbKUX JTIOJIEH;

y4acTBOBaTh B TPYNINOBBIX (opMax padoThl (00CYKIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBINOIHATh CBOIO YaCTh Pa0OThl U KOOPJUHUPOBATH
CBOU JICUCTBUA C APYTUMH WICHAMH KOMaHbl, OLIEHUBATh KAYE€CTBO CBOETO BKJIA/IA B
oOmuii  TPOAYKT MO  KpUTEpwsiM,  CHOPMyITHpPOBAHHBIM  YYaCTHUKAMH
B3aMMOJICCTBUSL.

INPEAMETHBIE PE3YJIBTATBI



K koHniy 10 kiacca o0yvaromuics HayYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU: T'pad, TUIOCKUM rpad, CBA3HBINA Tpad, myTh
B rpade, LieMb, UKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIYyUYailHOIO SKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATh MOHATUSAMHU: CIyYalHBIA SKCHEPUMEHT (OIBIT),
CIy4ailHOE€ COOBITHE, PJIEMEHTApHOE CIydailHoe COObITHE (DJIEMEHTApHBIM HCXO)
CIIy4ailHOTO  OIbITa, HAXOAUTb  BEPOSITHOCTH  COOBITUM B  ONBITax ¢
PAaBHOBO3MOYHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaxXOJUTh U (HOPMYIHPOBATH COOBITHS: IEepeceueHHue, OO0BbEAMHEHHUE ITaHHBIX
COOBITUH, COOBITHE, NPOTUBOMNOJIOKHOE JAHHOMY, MCIOIb30BaTh JUarpamMmbl
Diinepa, KOOPAMHATHYIO MPSAMYIO JJIsl PElIeHHUs 3a/Jay, MOJIb30BaThCsid (QopMysion
CJIOYKEHUSI BEPOSITHOCTEN JIJIsl BEPOATHOCTEN ABYX U TPEX CIAy4YalHBIX COOBITU;

OIIEPUPOBATH MOHATUSAMMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHUE BEPOSATHOCTEH,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYyYalHOIO SKCIEPUMEHTA, HAXOIUTh BEPOSATHOCTU
COOBITUI C TIOMOIIBIO TMpaBUiia YMHOXKEHHUS, JI€peBa CIIy4ailHOro OIbITa,
UCTIONBb30BaTh (GOpMyINly TOJHOW BeposaTHOCTH, (opmyrny baileca mpu permenun
3aja4, OMNpEAENsATh HE3aBUCUMOCTb COOBITHUH 1O (opMysie U MO OpraHu3aluu
CIIy4allHOT'O 3KCIIEPUMEHTA;

OPUMEHATh M3YYCHHbIE KOMOMHATOpPHBIE (QOpPMYNbl JJId HEpeuUuciIeHus
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIIy4allHOTO OIBITA, PEIICHUs 3a]a4
II0 TEOPUHU BEPOSITHOCTEM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: OMHAPHBIN CIIyYailHBIA ONBIT (MCITBITAHUE),
yCIleX W HEyJaya, HE3aBUCUMBIC WCIIBITAHMS, CEpUs MWCIBITAHUN, HAaXOAUTh
BEPOSATHOCTU COOBITHI: B CEpUU UCHIBITAHUI J10 IEPBOTO YCIIeXa, B CEPUM UCIIBITAHUN
bepuymnu, B oOmbITe, CBA3aHHOM CO CIy4YallHbIM BBIOOPOM U3 KOHEYHOMU
COBOKYITHOCTH;

CcBOOO/ZIHO ONEpUPOBATh MMOHATHAMU: CilydailHas BEJIMYMHA, pacIpelieleHHe
BEpOSATHOCTEH, JAMarpaMMa pacrpejeseHusi, OuHapHas ciayvyailHas BeJIMYMHA,
reoMeTpuyeckoe, OMHOMUAJIBLHOE pacIipesiesieHue.

K koniy 11 kiaacca oOyvaromuiics HayYuTCs:

ONEPUPOBATh NOHATHAMHU: COBMECTHOE pACHPENEIICHHE JBYX CIy4alHBIX
BEJIMYMH, HMCIOJb30BaTh TAOJUIy COBMECTHOIO pAacCHpenesieHus NBYX CIy4YalHbIX
BEJIMYMH JUISL BBIJEJICHHUS pACIPENEICHUs] KaXIOW BEJIMYMHBI, ONPEIEICHUS
HE3aBUCUMOCTH CIIy4YaiHbIX BEINYNH;

CBOOOJHO ONEPUPOBATH MOHITHEM MATEMAaTHYECKOrO OXHUAAHMS CIy4alHOU
BEJIMYMHBI (pacnpeieseHus1), IPUMEHATh CBOMCTBA MATEMATUUYECKOT0 OKUIAHUS TIPU
pelIeHnr 3a/ad, BBIYUCIATh MAaTEMaTUYEeCKOE OXHUJaHWe OWHOMHAIBHOTO M
r€OMETPUYECKOTO PacpeIeIeHUN;

CBOOOJHO OMNEPHUPOBATH MOHATUSIMU: JIUCIEPCHUSl, CTAHJIAPTHOE OTKJIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCHH CIy4alHOM BEIUYMHBI



(pactipenenieHrs) TpH PELICHUH 3a/1ad, BBIYUCIATH JUCIEPCUI0 M CTaHJApPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 M1 OMHOMHAIILHOTO paclpe/lelIeHUI;

BBIUUCIISITh BBIOOPOUYHBIE XAapPaKTEPUCTUKU IO JAaHHOM BBIOOPKE M OLIEHHWBATH
XapaKTEPUCTUKU  TE€HEPAJIbHOM  COBOKYNHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OILIEHMBaTh BEPOATHOCTU COOBITHMM W MPOBEPATH MNPOCTEHIIHE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUAMU.

TEMATHUYECKOE IIJTAHUPOBAHHUE YYEBHOI'O KYPCA
«BEPOSAITHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

10 KJIACC
KoanyecTtBo  DJIeKTpPOHHBbIE
No 1/ HanmeHoBaHMe pa3jeioB U TeM 4acoB (uudposbie)
g NPOrpaMMbl o0pa3oBaTejbHbIE
Bcero
pecypcsbl
1 DneMeHTHl Teopuu rpados 3
5 Ciy4aiiHbIe OTIBITHI, CITy9aiiHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Omnepanuu HaJ MHOXKECTBAMH U
3 coObITHsIMH. CI0KEHHE U YMHOKEHUE 5
BEPOSATHOCTEN. Y CIIOBHASL BEPOSTHOCT.
He3zaBucumsle coObITHs
4 DneMeHTHl KOMOMHATOPUKU 4
Cepun mociIeI0BaTENBHBIX UCITBITAHUH.
5 Ucnbitanus beprymm. CryqdaiftHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CnyualiHble BEIMUMHBI U paclpeieIeHUsS 14
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



11 KIIACC

KoanuyectBo DJICKTPOHHBIE
No 11/ HaunMeHnoBaHue pa3jeiioB U TeM 4acoB (uudpossbie)
gt NMPOrpamMMbl o0pa3oBaTe/bHbIE
Bcero
pecypcbl

3aKoH OOJBIINX YHCET 5

DJIEeMEHTHI MaTeMaTUYECKON 6

CTaTUCTUKU

HemnpepbiBHbIE CiTy4aiiHbIE BEJIUYUHBI

(pactipeenenust), moka3aTeIbHOE U 4

HOpPMAaJIbHOE PacIpeieIcHUs

Pacnpenenenue [lyaccona 2

CBs13b MeX1y ClTy4YallHBIMU 5

BEJIMYMHAMU

O06o001IeHre U cHCTeMaTU3alus 1

3HaAHUHI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




