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COJEPKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uyucia. OOBIKHOBEHHbIE UM JICCSATHUYHBIE APOOH, TMPOIEHTHI,
OeckoHeuHble Tepuogndeckue apobu. llpumenenue npoOel U MNPOUEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUHN U peabHOM )KU3HU.

JlelictBuTenpHble  4yncia. PalMoHanbHBIE W HMppPAlMOHAIBHBIC  YHCIA.
Apudmernueckre  omepari ¢ JCHCTBUTEIBHBIMH  4YuclIaMd.  Momyib
JNEUCTBUTENLHOTO 4YMclia U ero cBoiicTBa. [Ipubmmk€HHbIE BBIYHCICHUS, MpaBuia
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenens ¢ nenbiM nokazareneMm. bunom Hetotona. Mcnosib3oBanue noaxoasien
dbopMBI 3amucu JEUCTBUTEIBHBIX YHCEN JJIsl PEIICHUs] MPAKTUYECKUX 3a7ad U
MPEICTABICHNS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBRA.

CreneHp ¢ pauuMoOHaJbHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JlecsaTUuHble W HaTypalbHbIC
JorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHUHYC U apKTAaHT'€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxxaecTBa v TOKIECTBEHHBIE MPe0Opa3oBaHusl. Y paBHEHHE, KOPEHb YPABHEHUSI.
PaBHOCUIIBHBIE ypaBHEHUS U YypaBHEHUA-cleICTBUS. HepaBeHCTBO, pelieHue
HEpPAaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS IEIbIX U JPOOHO-pAlMOHATILHBIX YPaBHEHUU U
HEPABEHCTB. MHOTOYJIEHBl OT OJHOW TNEepeMEeHHOW. JlelleHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ mneinbiMu Ko3hGuiieHTamMmu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUMN, COJIEPIKAIIUX CTENIEHU M KOPHHU.

HNppaunonansubie ypaBHEHUA. OCHOBHBIE METObI PELICHUS UPPALUOHATIBHBIX
YPaBHECHUM.

[Toka3arenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEeIbHBIX
YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pELIEHUsI JJOTapru(PMUIECKUX
YPaBHEHHUM.

OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JMHEWHBIX ypaBHEHWW. Marpuia CHUCTEMbI JIMHEWHBIX
ypaBHeHUl. OnpeaennuTellb MaTpUIIbl 2X2, €ro TeOMETPUUYECKUIM CMBICII U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHHs, NMPUMEHEHUE OINPENCIHTEN Uil PEUIEHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUN. Perenue npukiagHbIX 3a/1a4 C IOMOLIBIO CUCTEMBI JIMHEUHBIX
ypaBHeHMil. HcciemoBaHne IMOCTPOCHHOM MOJENM C TOMOIIBK MATpUll |
ONPEAECTUTEIICH.

[TocTpoeHne MaTEeMAaTUYECKUX MOJAENEN pPEAIbHOM CHUTyalMd C IOMOIIBIO
YPaBHEHUM M HEPABEHCTB. l[IpuMeHEHME ypaBHEHHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U peasbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoObl 3amaHus (QyHkuud. B3aumMHO o00paTHBIE (QYHKIIHH.
Komnosumuss  ¢ynkumii. ['paduk  ¢dyHKkumu. OneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6usacTh ompeneneHuss U MHOXKECTBO 3HaueHWi (yukuuu. Hymu ¢yHkiuyu.
[TpomexyTku 3HaKomocTtossHCTBa. YETHble W Heu€THble (yHKUMU. [lepuoanueckue
¢ynkunn. IIpoMexyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl W MHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JIuneiiHas, KBaJpaTH4Has U JPOOHO-IMHEWHas QYHKUUHU. ODJIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHass QyHKIUSI C HaTypaJbHBIM W LEIbIM IMOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHU KaK (PYHKIIMU 0OOpaTHOU CTETEHH C
HATypaJbHbIM MOKAa3aTeJIEM.

[TokazatenbHass u Jjorapupmuueckas (GyHKIMHA, UX CBOWCTBA M TpapuUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, ONpEJIEIECHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX Ipolieccax U sBieHusx. I'papuku
pEaIbHBIX 3aBUCUMOCTEMN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl  ITOCJIEAOBaTeNbHOCTENH. MeTon
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE MOCIIEI0BATEILHOCTH.
HcTopusi BO3HUKHOBEHHUS MaTeMAaTUYECKOTO aHallM3a KaK aHajdu3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reomMeTpuyeckas nporpeccuu. beckoHeyHo yObIBaroias
reoMmerpuyeckas mnporpeccusi. CymMma OECKOHEUHO YOBIBAIOUIEH T'€OMETPUYECKOM
nporpeccuy. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Hucimo e. PopMya CIOXKHBIX
IPOLIEHTOB. Mcoap30BaHe TPOTrPECCUH AJIS PEILIEHUS PEATIbHBIX 33124 TPUKIIAJHOTO
XapakTepa.

HenpepbiBHbIE QYHKIIMU U UX CBOWMCTBA. TOUKH pa3pbiBa. ACUMITOTHI IPAPUKOB
¢bynkuumii. CoiicTBa (PyHKIIMH HENpPEpBhIBHBIX Ha OTpe3ke. MeToa MHTEpBaJOB IS



pereHus: HepaBeHCTB. [IpuMeHeHue CBOMCTB HENMPEPhIBHBIX (DYHKIMI AJIs1 peleHus
3a1ad.

[lepBast u BTOpas npousBojaHble PyHKIMHU. OnpenesieHre, reOMETPUUECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTebHON K Ipa@uKy QyHKIIUU.

[IpousBoaHbie AneMeHTapHbIX (GyHKIMHA. [Ipou3BoaHAS CyMMBI, POU3BEICHNUS,
YaCTHOTO ¥ KOMIIO3UITUHU (QyHKITHH.

MHo:xecTBa M JIOTHKA

MHO0»xeCcTBO, Onepaly Hajl MHOXXECTBaMU U UX CBOMCTBA. Jlnarpammel Ditnepa—
Benna. [IpumeHeHne TEOpEeTUKO-MHOKECTBEHHOTO annapara Jijisl ONUCaHUs pEAJIbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCWUIIBHBIE YPABHECHUSL.

11 KIIACC

Yuciia ¥ BBIYUCICHUSA

Harypanbshbie U nensie yucna. [IpuMeHeHuE NPU3HAKOB JEIUMOCTH IIEIBIX
yuces, Haubobiuit 061uit nenurens (qanee — HOJl) n naumensIee ollee KpaTHoe
(manee — HOK), octatkoB mo Mopayito, aaroputMma EBkiuaa s pemieHus 3a1ad B
LEJIbIX YHCIIaX.

Komrmnekcubie uncna. Anredpandeckas ¥ TpUroHoMeTpuyeckas GOpMbl 3arucu
KOMITJIEKCHOTO 4ucia. ApuMeTHyecKkrue omnepanui ¢ KOMIUIEKCHBIMU YHUCJIAMH.
N300pakeHrne KOMIUIEKCHBIX YHUCEIl Ha KOOpIUHATHOM mtockoctu. @opmyna Myaspa.
Kopnu n-o#i cTenenu n3 KOMIJIEKCHOTO yucia. [[puMeHeHne KOMITTIEKCHBIX YU CEN IS
perieHus: GU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucTteMa ¥ COBOKYIMHOCTh YPaBHEHU 1 HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U
CUCTEMBbI-CIIe/ICTBUSI. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT160p KOpHEH  TPUTOHOMETPHYECKMX  YpPaBHEHMA €  IOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEeNbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEIICHHS CHUCTEM U COBOKYMHOCTEH palMOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpuMeHeHuEe ypaBHEHUI, CUCTEM UM HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX
3a/1a4 M 3a/1a4 U3 Pa3IMYHBIX 00JacTel HAyKU U PEAIbHOW KU3HH, MHTEPIpETaIUs
MOJTYYEHHBIX PE3YJIbTaTOB.

DYyHKIUHN U TPAPUKH

['padpux kommosurmu ¢GyHknmii. ['eomeTpuueckue oOpas3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.



TpuronomeTtpuyeckue GyHKIUH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeToAbl peElIEHUS YypaBHEHUN M HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Wcnonp3oBanue rpapukoB (yHKIUH [ MCCIEAOBAHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3HUKAIOT IPU PELIEHUH 3a7ad W3 JAPYruX Y4deOHbIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIM3a

[IpuMeHeHne NpOM3BOJHOM K HMCCIENOBAHHUIO (PYHKUIMH HAa MOHOTOHHOCTb W
sKcTpeMyMbl. HaxoxxaeHne HauOOoJIbIIEro 1 HAUMEHBIIETO 3HAYEHUN HENPEphIBHOU
(YHKIIMM Ha OTpPE3KE.

[IpumeHeHne NOPOU3BOAHOM I HAXOXKJICHMS HAWIYYLIETO pEIICHUS B
IIPUKJIAJIHBIX 3a7a4aX, U1 OIPENEIICHHUs] CKOPOCTH U YCKOPEHHS IPOLIECCa, 3aTaHHOTO
dbopmyoii unu rpaduKoMm.

[TlepBooOpa3Has, OCHOBHOE CBOWMCTBO IepBOOOpa3HbIX. llepBooOpasHbie
arieMeHTapHbIX pyHkuuid. [IpaBuia HaxoxaeHUS TEpBOOOPa3HBIX.

WNHuterpan. I'eomeTpuueckuil CMBICI MHTETpajia. BeraucieHne onpenenéHHoro
uHTerpaia no gpopmyne Herotona-Jleibnuna.

[TpumeHeHre uHTerpaia A HaXOKIACHUs TUIOIIa el MII0CKUX (uryp u o0bEMOB
Ir€OMETPUYECKUX TEII.

[Ipumepsl  pemenunii  auddepeHanbHbIX  ypaBHeHH. Maremarnueckoe
MOJICJIMPOBAHUE PEATBHBIX MPOLIECCOB C MOMOIIbIO AU(P(epeHIMaTbHBIX YPABHEHHIA.



IDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(OPMUPOBAHHOCTD T'PAKIAHCKOM MO3UIMU OOYYaIOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WJieHa POCCHIICKOro OOIIEeCTBa, MPEACTAaBICHHE O MaTeMaTHYECKUX
OCHOBAaX  (PYHKIIMOHUPOBAHUSI  PA3JIUYHBIX  CTPYKTYp, SBICHHUHA, TPOLEIYP
Ipa’KJaHCKOro o01IecTBa (BHIOOPHI, OMPOCHI U IPYTO€), YMEHHE B3aUMOIEHCTBOBATh C
COIMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIUSIMH W Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
MPOILIJIOMY U HACTOSIIIEMY POCCHUHUCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMAaTHUKOB M POCCHUUCKOW MaTeMaTHYE€CKOM IIKOJIBI,
WCIIOJIb30BAaHUE OTHUX JIOCTHOKCHHUN B JPYTHX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH pPOCCUICKOTO Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, ATUYECKOTO TOBEJCHHS, CBSI3AHHOTO C MPAKTUYECKUM
IPUMEHEHHUEM JOCTHKCHUN HAYKH M JEATEIHHOCTHIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs JCTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTE, 00BEKTOB, 3a/1ay, PEIICHHUH, pacCy ACHUN, BOCOPUUMYHUBOCTh K
MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbBIX BUJIOB HCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M Oe30macHoro obpasza JKHM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0pOBbIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHITHH M OTIbIXA,
peryisipHas (u3uyeckas akTUBHOCTb), (DU3UUYECKOE COBEPILICHCTBOBAHHE MPU
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU TPYIOTIO0US, MHTEPEC K PA3TUIHBIM
chepam mNpodheCCHOHAIBHOM JEATEIbHOCTH, CBSI3AHHBIM C MaTEMaTUKOW u €€
IPUJIOKEHUSMH, YMEHUE COBEpIaTh OCO3HAHHBIM BHIOOp Oymymied mpodeccuu u
peaNn30BBIBaTh COOCTBEHHBIC XKWU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH KU3HH,



TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUU MTPAKTHYECKUX 33714 MaTEMaTUIECKOM
HaIpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKOH  KYJbTYpbl, IOHMMaHWE  BIUSHHS
COITMAIbHO-?PKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHHME IMPUPOJAHOM M COIMAIbHOU
CpeIlbl, 0OCO3HAHUE TJI00ATBPHOTO XapaKTepa YKOJIOTHIECKUX MpoOIIeM, OpUEHTAINs Ha
MPUMEHEHUE MaTEMaTUYECKUX 3HAHUM ISl pelICHUs 3a7a4 B 00JIACTH OKPYKaIoIIeH
Cpelbl, IJIAHUPOBAHHE TOCTYNKOB M OIEHKHM HX BO3MOXHBIX MOCIEACTBUM s
OKpY>Karolen Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, MOHUMAHUE MaTEMaTUYECKOM
HayKH Kak cepbl YeJIOBEUECKON JEATEIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUI Pa3BUTHUS ITUBWIM3AIMU, OBJIAJICHUE SI3IKOM MAaTEMAaTHMKA W MAaTeMaTH4€CKOM
KYJbTYPOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBJISITh M XapPaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTEMaTHYECKHX
O00BEKTOB, TOHSATHM, OTHOIICHUN MEXKIY MOHATUAMH, (GOPMYIUPOBATH OINpPEACICHUS
MOHSATUM, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS JJIS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A,;

BOCIIPUHUMATB, dbopmynrpoBaTh u npeoOpa3oBbIBAThH CYXKIICHUSI:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUUS B
dakTax, JaHHBIX, HAOJIOJEHUSIX M YTBEPXKICHUSX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JeJaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOSATENIBHO JOKAa3aTebCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(OpsiMble U OT MPOTHUBHOIO), BBHICTPAaUBAaTh apryMEHTAIUIO, TPUBOJUTH MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHus: yaeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHusi, BRBIOUpaTh HanboJIee MOAXOIAIINNA ¢ YIETOM CaMOCTOSITEILHO BBIICIICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

WCIIOJB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUA HWHCTPYMEHT [O3HAHUS,
dbopMyIHpOBaTH BOMPOCH], PUKCUPYIOIIUE MPOTUBOpEUNE, MPOOIeMy, YCTaHABINBATh



HUCKOMOE M JaHHoe, (OpMHpPOBATH THUIOTE3Y, APryMEHTHUPOBATH CBOIO MO3HUIIHUIO,
MHEHUE;

IIPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHHUE 110
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHUYecKoro OObEKTa, SBJICHHS, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMU, IIPOIECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATh OOOOIICHHWS W BBIBOABI IO pe3yibTaTam
IIPOBENEHHOTO HAOMIOAEHUS, HCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTb MOTYYEHHBIX
pPE3YyIbTATOB, BHIBOJIOB U 0000IIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKXKE BBIIBUTaTh
MPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIATH AePUIMTHI WH(POPMAILMU, JAHHBIX, HEOOXOIHWMBIX ISl OTBETa Ha
BOIIPOC U JUIsI pELICHUS 33/1a4H;

BBIOMpATh MH(OPMAIUIO W3 HMCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIW3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIIMIO PA3TUYHBIX BUJIOB U PopM
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBAaTh HMH(POpPMALIMIO, MPEACTaBIATH €€ B pas3MYHBIX (opmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh Ha/IEKHOCTh UH(POPMALIMU 110 CAMOCTOSITENIEHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YueOHbIe 1eiiCTBUSA

OO0wmenne:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXKJEHHUS B COOTBETCTBHH C YCIOBUSAMH U
EIAMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10 XO1y PEIICHHS 3a/1a4i, KOMMEHTHUPOBAThH
MOJIYYCHHBIN PE3yNIbTAT;

B XO0J/Ie OOCYXXJEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOUW TEMBI,
pOoOJIEMBI, pelaeMoi 3a/1auu, BRICKA3bIBATh UJICH, HAIICJIICHHBIC HA TMIOWCK PEIICHHMSI,
COTOCTaBIISATh CBOM CYXKJACHHS C CYXICHHSIMH JPYTAX YYaCTHUKOB JIHAJIOTa,
oOHapy>KMBaTh pa3IU4Ke U CXOJICTBO IMO3UIINI, B KOPPEKTHOM popme popMynrpoBaTh
pa3HOTJIacusi, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YNbTAThl PEIICHUS 3aJad, SKCICPUMEHTA, HWCCIICIOBaHUS,
MIPOCKTa, CAMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHHUS C YYETOM 3ajad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
COCTaBJIAITh IUIaH, QITOPUTM pELIEHUsS 3ajaud, BbIOUpaTh COco0 pelIeHus ¢
y4€TOM MMEIOIINXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON pedIeKCUN KaK OCO3HAHHUS COBEPIIAeMbIX
JNEUCTBUA W MBICIHUTEIBHBIX MPOLIECCOB, WX pPE3yJbTaTOB, BIAAETh CIIOCOOAMHU
CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOIECcCa U Pe3ysibTaTa pelIeHUs] MaTeMaTH4eCKOU
3aJlaui;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEUICHUU 3aJa4uH,
BHOCUTH KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IIEJIM U YCIOBUSM, OOBSCHATH MPUYUHbI
JOCTHXKEHUSI WJIM HEJOCTHOXKCHHSI PE3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OLIUMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHOM M WHIMBHUIYAIBHON
paboThI NpU pelIeHnH Y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOMN JIEATEIbHOCTH,
IUIAHUPOBAaTh OPTaHU3alMI0 COBMECTHOM paboOThl, pachpenensirtb BUIbl padoT,
JIOTOBAapUBaThCsA, OOCYXKIaTh MPOLECC W Pe3yabTar padoThl, 0000UIaTh MHEHHUS
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCyxkaeHHs, OOMEH MHEHHUI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIIOJIHATh CBOIKO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YJI€HAMU KOMaH/Ibl, OLIEHUBATh KAYE€CTBO CBOErO BKJIaJa B
oOLIMI MPOYKT MO KPUTEPUAM, CPOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUA.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy o0yuenus B 10 kJacce oOydYaromMiicss TOMYYUT CIEIYIOIINC
MpeAMETHBIE PE3yJIbTAaThI IO OT/ACIIFHBIM TEMaM padodei IporpaMMbl yueOHOTO Kypca
«Anrebpa 1 HaYaJla MaTeMaTHIeCKOTO aHATTU3ay:

Yuciia v BBIYUCTIEHUS

CBOOOJHO OTMEpUPOBaTh TMOHATHUSMH: PANMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas  ApoOb, MPOIEHTHl, HppallMOHAJIbHOE  YHCIIO, MHOXECTBa
pallMOHAJIbHBIX M JICHCTBUTEIIBHBIX YUCEII, MOIYJIb ACHCTBUTEIHLHOTO YUCIIA;

MPUMEHSATH JPOOH U TIPOIISHTHI JIJIs1 PEIICHUSI MPUKIIAIHBIX 3a/1a4 U3 Pa3InYHBIX
OTpaciiel 3HaHUW U peaIbHON KU3HU;

MPUMEHSTh MPUONIKEHHBIE BBIYUCIICHUS, TIPaBUIa OKPYIJICHHS, TPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCIICHUI;

CBOOOJIHO  ONEPUPOBATH IOHATHEM: CTEIEHh C IIEJBIM  IIOKa3aTeleM,
WCITOJIB30BaTh MOAXOMASIIYI0 (OpMy 3amuch ACHCTBUTEIBHBIX YHCEN JJIS PEIICHUS
MPaKTUYCCKUX 3aJ1a4 U MPEIACTABICHUS TaHHBIX;

CBOOOJTHO OTEpUPOBATh MOHATHEM: apU(PMETHUECKH KOPEHb HATypaJbHOMN
CTEIICHH,

CBOOOTHO OTIIEPUPOBATH IMOHSATHEM: CTCTICHD C PAIMOHABHBIM TTOKA3aTelIeM;



CcBOOOZIHO ONEpUpOBaTh MOHATHSAMM: Jorapudm dYucia, JIECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBAaTh IMOHATHAMM: APKCHHYC, APKKOCHHYC ¥ APKTAHIE€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh IMOHATHUAMH: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOAbl PELICHUS PpAlUOHAIBHBIX M APOOHO-
palMOHAIIBHBIX YPAaBHEHUH, IPUMEHATh METOJ NHTEPBAJIOB JUIsl PEILICHHS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MMOHATUSMH: MHOTOYWIEH OT OJHOM NEpEMEHHOMH,
MHOTOYJIEH C LEJIbIMU KO3(PUIIMEeHTaMu, KOPHH MHOTOYJIEHA, MPUMEHSATh JEICHUE
MHOTOWIEHA Ha MHOT'OUJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera juis perenus
3aj1ay;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUH, MaTpULIa,
ONPEAECTUTENb MATPULBI 2 X 2 U €70 TEOMETPUUYECKUN CMBICII, UCIIOJIb30BATh CBOMCTBA
onpenenuresns 2 X 2 Juisl BBIYUCIECHHS €r0 3HA4E€HMs], IPUMEHATh ONPEACITUTENN IS
pELICHUsT CHUCTEMBbl JIMHEMHBIX YpPaBHEHWM, MOJEIMPOBATH pPEAJbHBIE CUTYallMH C
ITIOMONIBI0 CHUCTEMBI JIMHEHWHBIX YPaBHEHHUH, HUCCIIE0BATH MOCTPOEHHBIE MOJEIU C
ITIOMOIIBIO MaTPHI] ¥ ONIPEIEIUTENIEH, UHTEPIIPETUPOBATH MTOJYUYECHHBIA PE3YyJIbTaT;

UCITI0JIb30BaTh CBOMCTBA JEMCTBUIA C KOPHSAMH IS TPeoOpa30BaHus BbIPAKEHU;

BBINOJHATH NMPEOOPa30BaHMs YUCIOBBIX BBIPAXEHHUM, COIEpKalUX CTEHNEHH C
pPalMOHAIBHBIM IIOKA3aTeJeM;

UCII0JIb30BaTh CBOMCTBA JIorapu(MoB i mpeoOpa3oBaHus JorapupMUIecKux
BBIPAKEHU;

cBOOOIHO ONEpUpPOBATh MOHATUSAMH: HPpPaLMOHANIbHBIE, MOKa3aTeNbHbIE U
JorapupMUUecKrue ypaBHEHHs, HAXOAUTh UX PEIICHUS C MOMOUIbI0 PaBHOCHIIbHBIX
IIEPEX0I0B WIIA OCYILECTBIISAA IPOBEPKY KOPHEM;

IPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMYIbl JUIsl MpeoOpa3zoBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKECHHUI;

CBOOOIHO ~ ONEpUpOBaTh  IOHATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
OPUMEHATh  HeoOXoAumble  (QOpMyJbl A pEUIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUH;

MOJICJIMPOBATh peajbHbIe CUTYAI[UU Ha A3BIKE aJIreOpbI, COCTABISATH BBIPAYKEHUS,
YPaBHEHMS], HEPABEHCTBA M0 YCIOBUIO 3aJ1a4M, UCCIEA0BATh OCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DYyHKIUHN U TPAPUKHU:

CBOOOJHO OIEPUPOBATH MOHATUSMH: (YHKLHMS, CIOCOOBI 3alaHusl (PYHKIHUH,
B3aMMHO 0OpaTHble (PYHKIMH, KOMIO3ULIKA (HYHKUMMA, rpaduK QYHKIIMH, BBITOJHATD
AJIEeMEHTapHbIE PeoOpa3oBaHus rpauKoB HyHKIIHIA;



CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: OOJACTh OINPEICICHUS] U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJIHO OMEpPUPOBATH MOHATUAMU: UETHBIE W HEYETHbIC (PYHKIIHH,
nepuoMyeckue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbI (YHKIMM, HauOoJiblliee W HaUMEHbIlee 3HaueHue GYHKIUU Ha
IIPOMEXKYTKE;

cBOOOZIHO ONEPUPOBATH MOHITUSAMH: CTEMEHHAss (QYHKIHUS C HATYpPaJIbHBIM U
LENBIM TOKa3aTeneM, IpauK CTEeNeHHOW (YHKUMKM C HaTypajdbHBIM M LEJIbIM
nokasareyieM, TpaduK KOpHS N-OM CTENEeHH Kak (PYHKIMHU OOpaTHOW CTENEHU C
HaTypaJIbHbIM II0OKA3aTeNIeM;

OIEpUpOBaTh MOHATUSAMHU: JIMHEWHAs, KBaJpaTU4yHass H JAPOOHO-TUHEHHas
(bYHKIUH, BBITIOTHATE JIEMEHTAPHOE HCCIIEA0BAHUE U MIOCTPOCHUE UX TPAPUKOB;

cBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: IOKa3zaTelbHAass U Jorapudmuueckas
byHKUIMHA, MX CBOWCTBA W TrpaduKH, HUCIOJIb30BaTh HUX TIpaQuKU I pelieHus
YPaBHEHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
OIpEJEICHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJNB30BaTh TIpaduKu  (QYHKIMM [ UCCIENOBaHMS IMPOIECCOB U
3aBHUCHUMOCTEH MpH pEIIeHUH 3aJad U3 JIPYIrUX Y4YeOHbIX IMPEIMETOB U pPeaJbHOU
YKU3HH, BBIpAXXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKy BEIMYMHAMU;

Hayana MaTeMaTH4eCKOro aHajm3a:

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: apu(MeTHUecKass M TreoMeTphuecKas
nporpeccusi, 0eCKOHEYHO yOBIBaOIIasi reoOMEeTpUUecKasi MPOTPEcCHusi, JIMHEWHBIA U
HKCIIOHEHLIMAJIBHBIA pOCT, (pOpMya CIIOXKHBIX MPOIEHTOB, UMETh MPEJICTABICHUE O
KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUM JUISl PELIECHUS pEaNbHBIX 3a4a4 MPHUKIATHOTO
Xapakrepa;

cBOOO/IHO OMEpUPOBATH MOHATHUSAMU: IMOCIEIOBATEIbHOCTh, CIIOCOOBI 3a/aHus
IIOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE W OTPAHUYEHHBIE IIOCIIENOBATEIBHOCTH,
MOHUMATh OCHOBBI 3aPOKJIECHUSI MAaTEMAaTHUYECKOr0 aHAIN3a KaKk aHaJIn3a OECKOHEYHO
MaJbIX;

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HENpepbIBHbIE (DYHKIUHU, TOUKH Pa3pbIBa
rpaduka GyHKIIMHA, ACUMIITOTHI Tpaduka QyHKITNY;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (PYHKIUS, HEOpepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PEIICHUS 3a/a4;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: TIEpBasi U BTOpasi MPOU3BOIHbIE (PYHKIIUH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BENCHUS, YACTHOT'O ¥ KOMITO3ULIMH IBYX
(GyHKUMNA, 3HATh MPOU3BOHBIE 3JIEMEHTAPHBIX (QYHKIUMT;

UCIIOJIb30BaTh TE€OMETPUYECKUI U (U3MUECKUIl CMBICH MPOU3BOAHOW st
peleHus 3aaad.



MHoxkecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpAIlMy HAJl MHOKECTBAMU;

MCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi OMUCAHUS pPeabHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEpUpOBaTh MOHATUSIMU: OIpEACIIeHUe, Teopema, YpaBHEHHeE-
CJIEICTBHE, CBOMCTBO MAaTEMaTUYECKOTr0 OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydaromuiicss MOMYYUT CIEIYIOLINE
MPEIMETHBIE PE3YIbTaThl IO OTJAEIBHBIM TEMaM pabouei MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayalla MAaTEeMaTUYECKOTO aHaTTU3a:

Ywucsia v BBIYMCJICHUS:

CBOOOJ/IHO OINEpPUPOBATH MOHATUSMU: HATYpPaJIbHOE U 1IEJI0€ YUCIIO, MHOXKECTBA
HAaTypaJIbHBIX U LEJbIX YUCEJ, UCIOJIb30BATh MPU3HAKU JETUMOCTU LIEJIBIX YHUCEN,
HOJl u HOK HaTypalbHBIX 4uCEN ISl PEUICHUS 3aJad, MPUMEHSATH AJITOPUTM
EBxnuna;

CBOOOJIHO ONEpPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJIO, 3alKiChIBaTh
HaTypaJIbHBIC YKCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMILJIEKCHBIX YHCEJI, TMPEJCTABISATh KOMIUIEKCHBIE 4YHClIa B alreOpandyeckod u
TPUTOHOMETPHUUECKON (DopMe, BBIMOIHATH apUMETUUYECKUE OMEpallud ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMS 1 HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: HPPAMOHAIBHBIC, IOKAa3aTeIbHBIC U
JorapupMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEIICHHS C TTOMOIIBI0 PABHOCHIBHBIX
MepPeX0/I0B;

OCYIIECTBIISITh OTOOP KOPHEHN MPHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHECHHUS;

CBOOOJHO  OMEpUPOBATh TOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxonumbie  GOpMYyJbl  JUIsi  pEHIeHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUCTEMa U COBOKYIHOCTb YpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHCTEMBI-CJICACTBUS, HAXOJIUTh PEIICHUS
CUCTEMbl M COBOKYIHOCTEW palMOHAJIBHBIX, MPPALMOHAIbHBIX, MOKA3aTEJIbHBIX H
JorapuMUYECKUX YPAaBHCHHUIN U HEPABECHCTB;

pelath paloHalIbHbIC, UppallMOHATIbHbIE, TTOKa3aTeIbHbIe, JOTapu(OMUICCKHIEC
U TPUTOHOMETPUYECKHE YypaBHEHUSI W HEPABEHCTBA, COJACPXKAIIUE MOAYIU H
napaMeTphl;

MPUMEHSTh TpaduiecKkue METOMAbI JJIS PElICHUs ypaBHEHUN M HEPABEHCTB, a
TaKXke 3ajJ1ay ¢ mapaMeTpamu;

MOJIEITUPOBATh PeAIbHBIE CUTYAIIUH Ha SA3BIKE aareOphl, COCTABIISITH BEIPAKEHUS,
yYpaBHEHMS, HEPABEHCTBA M UX CHUCTEMbl IO YCJIOBUIO 3a/Jaud, HCCIIEA0BaTh



IIOCTPOEHHBbIE MOJENM C MCIOJb30BAaHUEM armapara aiareOpbl, MHTEPIpPETUPOBATH
MOJTyYEHHBIN Pe3ybTarT.

DOyHkuuu U rpapuku:

CTPOUTH TpapuKh KOMIIO3ULIMU (PYHKIMA C TIOMOIIBIO 3JIEMEHTAapHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3HUILIUU ABYX (QYHKIUM;

CTPOUTHh T€OMETPUYECKHE 00pa3bl ypaBHEHUI M HEPaBEHCTB HA KOOPIWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPAUKHU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIMM [ MOJAEIUPOBAHUSA M MCCIEAOBAHUS pealbHbIX
IPOLIECCOB.

Hauaja maTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO AJISl UCCIIEAOBaHNUS (DYHKIIMU HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOAUTh HAaWOOJIbIIEE M HAUMEHbIIEE 3HAUCHUS (PYHKIMHM HENPEPHIBHOW Ha
OTpPE3KE;

UCIIONB30BaTh MPOM3BOJHYIO /IS HAxXOXKIACHHS HAWIy4Ilero pemeHus B
MPUKJIATHBIX, B TOM YUCJE COIMATbHO-DKOHOMUYECKHX, 3aa4ax, JJIs OMpPEeIeICHNUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hopMyIIoi win rpadukom;

cBOOO/IHO ONEpUPOBATh NOHITUSIMU: IEPBOOOpa3Has, ONPeAEAEHHBIN HHTETpal,
HaXOAHWTh IEPBOOOpPA3HBIC AIIEMEHTApHBIX (DYHKIMUNA W BBIUMCIATH HMHTETPAl IO
dbopmyne Herotona-JleiiOnuiia;

HAXOAWTh IJIOMIAN TIOCKUX GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaIa;

UMETh TPEJCTABICHUE O MAaTeMaTHYeCKOM MOJEIUPOBAaHUU Ha IpUMEpE
coctaBiieHus U PepeHITNATbHBIX YPaBHEHUN;

pemarty MPHUKIaJHBIE 3aladd, B TOM YHCJIE COIHMAIBHO-DKOHOMHUYECKOTO U
(bu3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.
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2 [TepBooOpasHas 1 UHTETpAI 12 1 https://www.yaklass.ru
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 https:/Avww.vaklass.ru
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmroHansHbIe, TOKa3aTeIbHbIC U 24 1 https:/www.yaklass.ru
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 https://www.yaklass.ru
6 HatypanbHble u 1eble urncia 10 https://www.yaklass.ru
CucreMbl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 https://www.yaklass.ru
ypaBHEHUN
8 3amaqu ¢ mapameTpamMmu 16 1 https://www.yaklass.ru
9 HOBTOPeHI/Ie, 000011IeHHE, CHCTEMATH3ALIMS 16 2 https:/Avww.vaklass.ru
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATUA CTEPEOMETPUH. TOUKa, MpsMasi, INIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHe 006 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHN
Y CJIEACTBHUS U3 HUX.

B3anMmHOE pacnosiokeHHEe TpPSMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
IapajuleNIbHbIE U CKpEIIMBAOIIKecs npsMbie. [Ipu3Haku CKpemmBarOmMMUXCs MPSMBbIX.
[TapannenbHOCTh NPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MapajUICIbHbIE MPSMbIC B
MIPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPSAMBIX, APAIIEIBHOCTD MPSAMOU U IIJIOCKOCTH.
[TapamenbHoe M UEHTpAJIBbHOE MPOEKTUPOBaHUE, M300paxkeHue (uryp. OCHOBHbBIE
CBOMCTBa NapajuieIbHOr0 MpOoeKTUpoBaHus. M300paxenue ¢uryp B napauieibHOU
IIPOEKLIMHU. YTIBl C COHANPABICHHBIMU CTOPOHAMH, YIOJI MEXAY MNPSIMBIMU B
npocTpancTBe. [lapannenbHOCTh IIIOCKOCTEN: MapalIeabHbIe IIJIOCKOCTH, CBOWCTBA
napajuleJIbHBIX I10cKkocTel. [IpocTeiiiue npocTpaHCTBEHHbIE GUTYPHI Ha IIJIOCKOCTH:
TETPa’p, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSMBIC [TApAUICIIbHBIE U NEPIICHANKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIIEHAUKYIIAPHON
10cKOoCcTH. OpTOTOHAIBHOE NpPOEKTHpOBaHUE. [lepneHauKynslp W HaKJIOHHBIE:
PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TIIIOCKOCTH, POEKIUS
burypel  Ha  TIOCKOCThb.  llepmeHIuKyIspHOCTH  IUIOCKOCTEH:  MpHU3HAK
NEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX nepneHIuKysapax.

VYTribl B IPOCTPAHCTBE: YIOJI MEXY NPSIMOU U INIOCKOCTBIO, IByTPAHHBIN YOI,
JIMHEWHBIA YrOJI IBYTPAaHHOTO yria. TpéXrpaHHblii 1 MHOTOIpaHHble yribl. CBOKWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuUKOB, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosapHas
npu3Ma, ImpsiMasi 1 HaKJIOHHAs NPHU3Mbl, OOKOBas M IMOJHAs MOBEPXHOCTb MPU3MBI.
[Tapaienenunen, TpsAMOYTOJbHBIA NapajUIeenune] U ero cBorMcrBa. Kparuaitmme
NyTH Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopeMma [ludaropa. Ilupamuga: n-yronbHas nupamuaa, npaBuibHas M ycedEHHas
nupamuapl. CBoiictBa péOep W OOKOBBIX TpaHEH NPABUIHHOW MHPAMUIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpAaBWUIbHAA IMpU3Ma W NPABUJIbHAS NHUPAMUIA,
npaBuJIbHAs TPEYTroJjbHAs MUPaMUAa U IPABUIbHBINA TETpadip, KyO. [IpencraBnenue o
IIPAaBWJIBHBIX MHOTOTPAHHMKAX: OKTA3IP, JOAEKA AP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, Auaronany, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM M TOJHOM TMOBEPXHOCTH MPSMON MPHU3MBI, IJIOIIAIb



OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM Mpu3Mbl. [Lnomans 60koBoM
MMOBEPXHOCTH M TMOBEPXHOCTH IMPABUJIBHOW MHUPAMUJBI, TEOpeMa O IUIOLAIN
YCEYEHHOM NTUPAMU/IBI.

CumMeTpuss B HPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUU  MPABHIBHBIX
MHOTOTPaHHUKOB. CHMMETpHSI B MPAaBWIBHOM MHOTOTPAHHUKE: CUMMETPUS
MapajuieNenunea, CHUMMETPUS NPABWIBHBIX MPHU3M, CHMMETPHUS IPABUIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B TPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W NPOTHUBOIOJI0KHO HAIPABICHHBIC
BEKTOpBI. PaBeHCTBO BEKTOpPOB. J[EMCTBUS C BEKTOpPAMH: CIIOKCHUE W BBIYATAHUE
BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uuciio. CBOHCTBa
CIOXKEHHUSI BEKTOpoB. (CBOWCTBA YMHOXXEHUS BeKkTOopa Ha uwncio. [loHarue
KOMIUIAHApHBIE BEKTOPHI. lIpuM3HaK KOMIUIaHApPHOCTH TPEX BEKTOPOB. lIpaBuio
napajuienenunena. Teopema O pasiokKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsiMoyronpHas cucrema KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl
BeKTOpa. CBS3b MEXKIY KOOPAMHATAMHU BEKTOPA U KOOPAUHATAMU TOYEK. YTOI MEXKIY
BekTOpamu. CKaJasipHOE NPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsiTHS:  UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
chepudeckasi MoBEepXHOCTh, 00pa3yroIue moBepxHocTel. Tena BpaieHus: HUIuHIp,
KOHYC, yCE4Y€HHBI KOHyC, cdepa, map. BzaumHoe pacnonoxxenue cdepsl U
IJIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe. M3o0paxkeHue Tenm BpalleHUsS Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl 1 mapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJILHOTO MapajuieNienumnesa u caeacTBus u3 He€. O0bEM NpsIMOii M HAKJTIOHHOU
MIPU3MBI, IWJIMHIPA, MUPaMUIBl 1 KoHyca. OO0BEM Mapa v mapoBOro CETMEHTA.

KoMOuHanuu Ttenm BpamieHus W MHOTOTpaHHWKOB. [Ipu3ma, BIMcaHHas B
UJIMHAP, ONMKcaHHas okoJio ruinnHapa. [lepeceuenue cepol u mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepol mnockocThio. [loHSITHE MHOTOIrpaHHHUKA, OTUCAHHOTO OKOJIO
cdepsl, chepsl, BOMCAHHOW B MHOTOTPAHHUK HUJTM TEJIO BPAIICHUS.

[lnomanps MOBEPXHOCTH IMJIMHApPA, KOHyca, IUlomanb chepbl U e€ dYacTe.
[lonobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB, TIUIOMIAJEH TMOBEPXHOCTEH
nonoOHbix ¢uryp. IIpeoOpazoBanue mnomoOus, romorerus. Pemienue 3amad Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKIX METOIOB.

[TocTpoeHne ceyeHW MHOTOTPAHHUKOB W TEJ BpAIICHUS: CCUCHUS ITWIMHIpA
(mapauienTbHO U NEPIEHANKYIISIPHO OCH ), CEUEHHUS KOHYca (TTapajuiesibHbie OCHOBaHUIO
U IPOXOJIAIINE YePe3 BEPIINHY ), CEUCHHUSI Iapa, METOJIbI TOCTPOEHUS CEUCHUI: METOT
CJIENIOB, METOJI BHYTPEHHETO IPOSKTHUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH.



BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTopsr B mpoctpancTBe. Onepariuu Haa BeKTopaMmu. BekTopHOe yMHOKEHUE
BekTOpOB. CBOICTBA BEKTOPHOTO YMHOXKeHUS. [IpssMoyToapHas cucteMa KOOpArNHAT B
npoctpancTBe. Koopaunatel BekTopa. PaznokeHue BekTopa 1o 0asucy.
KooprHaTHO-BEKTOPHBIN METO MPU PEIICHUH T€OMETPUUECKHUX 3a/1ay.

JIBU:KEHUS B TPOCTPAHCTBE

JIBwxenus npoctpadncTBa. OtoOpakeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
O6mue cBoiicTBa JABWXKEHWM. Buasl JIBIKEHUWI: NapaUleIbHBIA  TEPEHOC,
LHEHTpaJIbHAsl CHUMMETpHS, 3€pKajdbHasi CHUMMETpPHs, IOBOPOT BOKPYT TMPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00yYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBA, MPEICTABICHNE O MAaTeMAaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpa’kJaHCKOro o01ecTBa (BRIOOPHI, OMPOCHI M IPYTO€), YMEHHE B3aUMOICHCTBOBATh C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBHUHM C UX (QYHKUUSIMHU U Ha3HAUCHHUEM;

2) naTpMOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBaXKEHUS K
MPOIIOMY U HACTOAIIEMY POCCHUICKOW MaTeMaTUKH, IEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MAaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE HJTHUX JIOCTHKEHUM B JPYrHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM POCCHUUCKOro Hapoja, cHOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEICHHUS, CBS3AHHOTO C MPAKTUYECKHUM
MIPUMEHEHUEM JIOCTHKEHHI HAyKH U JIESITEIbHOCTBIO YUEHOTO0, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHHWE K MHpPY, BKJIIOYAs HCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSITh MaTeMAaTUUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M Oe30macHoro obpasza JKHM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3JIOPOBOE IIMTAaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M OTJIbIXa,
peryispHas (usnueckas aKTHUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE TMIPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU TPYIOTIO0MS, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATBHOU JEATEIHHOCTH, CBA3aHHBIM C MaTEeMaTUKOW U €
MPUJIOKEHUSIMA, YMEHHE COBEPIATh OCO3HAHHBIM BHIOOp Oyayiiel npodeccun u
pear30BbBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HM,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIIEHUU MTPAKTHUYECKUX 33714 MaTEMAaTUYECKOI
HaIpPaBJICHHOCTH;



7) 3Kk0JI0rH4YecKoe BOCIIUTAHHE:

cOPMHPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, IMOHUMAHUE  BIIHSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUATBHOU
Cpe/bl, OCO3HAHKE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MpoOIeM, OpUCHTAITUS Ha
MPUMEHEHUE MaTEeMaTUUCCKUX 3HAHUM IS PEIICHHS 3a7a4d B 00JaCTH OKpY KaroIiei
Cpelbl, IJIAHUPOBAHHE TOCTYNKOB U OIEHKH KX BO3MOXHBIX MOCIEACTBUM s
OKPYKaIOUIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIECCTBEHHOM MPAKTHUKH, TOHUMAHUE MaTeMaTHYECKON
HAyKW Kak c(ephbl YEITOBEUECKOW NEATeTLHOCTH, ITAIlOB €€ Pa3BUTHS U 3HAYMMOCTU
JJIS. pa3BUTHS LIMBUJIU3AIMU, OBJIAJICHUE S3bIKOM MAaTeMAaTUKU U MaTEMaTHYECKOMN
KYJBTYPOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEIILHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIISAITH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC NPU3HAKM MaTEMaTUYECKHUX
O0OBEKTOB, MOHATUHN, OTHOIICHUN MEXy MOHATHUSAMU, (OPMYIUPOBATH OIMpPEACIICHUS
MOHSTUH, YCTaHABIUBATH CYIECTBEHHBIA MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS JJIs
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCTIPUHUMATh, dopMynupoBaTh W TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, AMHIUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBIIAITH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, MpeAaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

Jienath BBIBOJBI C MCIOJb30BAaHHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUCHH 110 aHAJIOTHH;

IPOBOJANUTH CaMOCTOSITEIBHO JOKAa3aTENbCTBA MAaTEMaTHUYECKUX YTBEPKIACHUN
(mpsiMBIE ¥ OT TPOTUBHOTO), BRICTPAWBATh apTyMEHTAIMIO, TPUBOJANTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOJIBL;

BBIOMPATH CIIOCOO perieHus: yaeOHoM 3a1aun (CpaBHUBATh HECKOJIHKO BApUAHTOB
peleHus1, BBIOUpaTh HaubosIee MOAXOIAUINHN ¢ yUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX
KPUTEPHUEB).

Ba3oBbIe uccieaoBareabCKHe AeiicTBUA:

UCTIONIb30BaTh BOIPOCH KaK HCCIENOBATEIbCKUA WHCTPYMEHT IMO3HAHMUS,
dbopMyIMpOBaThH BOMPOCH, PUKCHUPYIOIINE TPOTHBOPEUHE, MPOOIEMy, yCTaHABINBATh
UCKOMOE M JaHHOe, (OpPMHpOBATh THIIOTE3y, apTyMEHTHUPOBATh CBOKO IO3ULHIO,
MHEHHE;



MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OObeKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENHLHO (POPMYIHPOBaTH OOOOIIEHHUS] U BBIBOABI MO pe3yibTaTam
MPOBEIEHHOTO HAOMIOACHUS, HCCIIEIOBAHUS, OLICHUBAThH JOCTOBEPHOCTD MOTYUYEHHBIX
PE3yNIBTaTOB, BRIBOJOB M 00OOIICHUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakXKe BbBIIBUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh I€PUIIUTHI MHGOPMAIIMK, JAHHBIX, HEOOXOIMMBIX JUIsI OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMALIMIO W3 MCTOYHUKOB PA3TUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMAaTHU3UPOBaTh U MHTEPIPETUPOBATh UH(POPMALIMIO PA3INYHBIX BUAOB U (OpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HHGOPMAIMIO, NPEACTaBIATh €€ B pPAa3IUUYHBIX (PopMax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLIEHWBATh HAIEKHOCTh MH(OPMAIIUHU TI0 CAMOCTOSITENIEHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTAX, aBATh MOSICHEHUS 110 XO1y PEIICHMS 3a/1a4i, KOMMEHTHUPOBATh
MOJIyYeHHBIA PE3yNbTarT;

B XOJie OOCYXXIEHHMsS 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJIaeMOH TEMBlI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UAEH, HALIEJICHHbIC HA MIOMCK PEIICHHUS,
CONOCTAaBIISATh CBOM CYXACHHUS C CYXKICHHUAMM JPYTUX YYaCTHHUKOB JIHAJIOTa,
oOHapy>KMBaTh pa3aIu4Ke U CXOJICTBO MO3UIIHI, B KOPPEKTHON (popMe popMyInpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3YNbTAThl PELICHUs 33a4d, SKCIEPHMEHTA, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOUpPAaTh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISATh ITUIAH, QJITOPUTM pEIIeHUs 3aJlaud, BbIOMpaATh CHOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:



BJIa/IETh HaBbIKAMH [MO3HABATENbHON pedIEKCUN KaK OCO3HAHHUS COBEpLIAEMBIX
JNEHUCTBUM U MBICTUTENBHBIX MPOIECCOB, MX pPE3yJIbTaTOB, BJIaJETh CHOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PELIEHUST MATEMAaTHYECKOU
3a/1a4u;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUM 3aJayH,
BHOCUTH KOPPEKTUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITh MPUUUHBI
JOCTUKEHUSI WM HEIOCTH)KEHUS PE3YJbTAaTOB JEATEIbHOCTH, HAXOJIUTh OILIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJb30BAaTh NPEHMYIIECTBA KOMAaHIHON M WHIUBUIYaTbHOU
paboThI NpU pelIeHnH Y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHON JIEATENbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pacnpenensarth BUIbl padoT,
JIOTOBapuBaThes, OOCYKIaTh HPOLECC U pe3yibTaT padoThl, 0000IIaTh MHEHUs
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYykIeHUs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIIOJIHATH CBOK YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMAaH/]Ibl, OLICHUBATh KA4E€CTBO CBOEIO BKJIAJa B
OO MPOYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOIHO ONIEPUPOBATH OCHOBHBIMU IMOHATUSMHU CTEPEOMETPUH MTPHU PELLICHUH
3aJ1a4y ¥ POBEJCHUN MAaTEMaTUYECKUX PACCYKICHMIA;

e TMPUMEHATH AKCUOMBbI CTEPEOMETPUM W CIEACTBUS M3 HUX NPHU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIAacCU(PUUUPOBATh B3aWUMHOE PACMOJOKEHHE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEXAY MPSAMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOM U IIIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOAHO pacHo3HaBaThb OCHOBHBIE€ BHUABl MHOTOIPAaHHUKOB (IIpuU3Ma,
NUpaMuja, MPSIMOYTOJIbHBINA apauieNnenunesn, Kyo);

e KJacCUUIMPOBATH  MHOTOTPAaHHUKH,  BbIOMpass  OCHOBaHUS  JUIs
KJ1accuuKaIuu;

e CBOOOJHO  ONEpUpPOBaTh  MOHATHUSIMH, CBSI3aHHBIMU C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH MAPAIETBbHOE, HEHTPAIBHOE U OPTOTOHAIBHOE IPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIOJIHATD U300pakeHUs! GUTYp Ha MIOCKOCTH;



CTPOUTH CEUEHHSI MHOTOIPAHHUKOB Pa3JWYHbIMU METOJAMH, BBINOJIHIThH
(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (QUTYP: BU
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATH IO TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, TUPaMUIa),
Tr€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, IIEHTP, OCh ¥ TUNIOCKOCTh CHUMMETPHUH (QUTYPHI,
CBOOOJIHO OMNEPUPOBATh MOHSATUAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pelarb 3ajJadyd  Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaX0XX/ICHUE T€OMETPUUYECKUX BEJIMYHMH, TPUMEHSSI U3BECTHBIE METOJIbI TIPU
pELIEHNH MAaTEMATHYECKUX 3a7ad TOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI02KHOCTU;

NPUMEHTh MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1ad;
U3BJIEKAaTh, MPEOOPa30BbIBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETpUUYECKUX (Urypax, TMPeJACTaBICHHYI0 Ha
yepTekKax U pUCyHKax;

MPUMEHSITh MTOJYyUYCHHbBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHATU3UPOBATH
pealibHbIe CUTYallMM, MPUMEHSATh MU3Y4YCHHBIE MOHATHUS B MPOIECCE MOUCKA
pelIeHUs] MaTeMaTU4YeCKH CPOPMYIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATH
pealibHble CHUTYyallMM Ha SI3bIKE T€OMETPHUM, HCCIEAOBATHh IOCTPOEHHBIE
MOJEIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHIATUH M TEOpEM, ammapara
anreOpbl, peliaTh MPAKTUYECKUE 3a/laud, CBSI3aHHBIE C HAXOXJICHHEM
reOMETPUYECKUX BEJIMYMH;

UMETh TIPEJACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJIHO OMEPUPOBATh TOHATUSMHU, CBS3aHHBIMH C IHJIMHAPUYIECKOM,
KOHMYECKOW © cepudeckoid TMOBEPXHOCTIMHU, OOBACHITH CHOCOOBI
HOJTyYEHUS;

ONEPUPOBATh MOHITHAMH, CBS3aHHBIMH C TEJIaMH BPALLEHUS: LUIUHAPOM,
KOHYCOM, c(epoit U 1mapowm;

pacno3HaBaTh Tena BpalieHus (MUIMHIAP, KOHYC, cdepa U 1ap) U 0ObSICHATh
CIIOCOOBI MOTYYEHUS TEN BPAILICHUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISATH BETMUMHBI 2JIEMEHTOB MHOTOTPAHHUKOB U TE€J BpallleHus, 00bEMBI
M TUIONIAJM  TOBEPXHOCTEH MHOTOTPAHHMKOB W TN  BpaIICHUS,
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT;



CBOOOJTHO OIEPUPOBATH MMOHATUAMM, CBSI3AHHBIMU C KOMOMHAIMSMU TeJ
BpalieHNUs] ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHHWK, BIUCAaHHBIM B cdepy u
OMMHMCAaHHBIA OKOJIO cephl, chepa, BNHCAaHHAS B MHOTOTPAHHHWK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIEHUS MEXY IUIOIAASMU MMOBEPXHOCTEH U 00BbEMaMu
IIOJOOHBIX TEN;

M300pakaTh u3ydyaeMble (DUTYPHI, BHITIONHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKU
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUCHMSI TeJl BpaIllCHHUS;

U3BJIEKaTh, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (urypax, TpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh TJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh TEOMETPUYECKUE 3aa4ll Ha BBIYMCIICHUE YTJIOB MEXIY MPSIMBIMHA U
MJIOCKOCTSIMH, BBIUUCIICHUE PACCTOSIHUM OT TOYKHU JI0 TUNIOCKOCTH, B 1I€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUH;

CBOOOJTHO OMEPUPOBATH TMOHSTHUSIMH, CBSI3aHHBIMH C JBUKCHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB MW TEJI BpalleHUS IIpHU
MapaJyIeIbHOM  TIEPEHOCE,  LEHTPAIBbHOM  CHUMMETPUM,  3€pKaJbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHHUS MHOTOTPAHHUKOB WM TEJl BpAIICHUS: CEYCHHS IMJIMHIpa
(mapaysienbHO U MEPHEHAUKYISIPHO OCH), C€YEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHUIO M TIPOXOASAIINE YePe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJB30BaTh METOJAbl TOCTPOCHHSI CEUEHMIl: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIIEH MIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHMUS;

MIPUMEHSTH TeOMETpUUYECKHE (DaKThI IJIs1 PEIICHUS CTEPEOMETPUUISCKIX 3a71a4,
MPENOJIaraloIIuX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemarh 3aJadyd  Ha J0Ka3aTeIhCTBO MATEMATHUYECKHX OTHOIICHWH U
HaXO0XKJICHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHATh TPOTPaAaMMHBIC CpPEJICTBA M DJICKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHSTH TIOJTyYCHHbBIC 3HAHUS HA TIPAKTUKE: CPAaBHUBATh, AHATTU3UPOBATH U
OIICHUBATh PeabHbIC CUTYAINH, TPUMEHSATh U3yUYCHHBIC TIOHATUSI, TCOPEMBI,
CBOMCTBA B IPOIIECCE MOMCKA PEIIEHUs MaTeMaTH4YecKu chOopMyIUPOBAHHOM
npoOJieMbl, MOJACIMPOBATh pEAJIbHbIE CUTYyallUM Ha S3bIKE T'€OMETPHH,
WCCJIEIOBATh TOCTPOCHHBIE MOJENIU C HCIOJB30BAHUEM T'€OMETPUUYECKHUX



MOHITUH U TCOPEM, alllapara aJIre6pI>1, peuiatb MPAKTHUYCCKHUC 3aaayu,
CBA3AHHBIC C HAXOXKJICHUCM I'COMCTPUICCKUX BCIIMYNH,

HMCTb NPCACTABIICHUA 00 OCHOBHBIX JTamax pasBUTHUA TCOMCTPHUH KakK
COCTaBHOU YacTH q)YHﬂaMGHTa Pa3BUTHUA TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1 https://www.yaklass.ru
2 BsaumHoe pacrnonoxenue npsiMbix B 6 1 https:/Avww.vaklass.ru
MIPOCTPAHCTBE
3 [TapamenpHOCTh IPSIMBIX U IJIOCKOCTEN B 8 https:/Awww.vaklass.ru
MIPOCTPAHCTBE
4 HepHeHHHIfyMpHOCTB HPAMBIX H 25 1 https://www.yaklass.ru
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBI U paccTOSHUS 16 https://www.yaklass.ru
6 MHororpanHuku 7 https://www.yaklass.ru
7 BekTops! B mpocTpaHcTBE 12 https://www.yaklass.ru
3 HOBTOPGHI/IG, 0000111eHIE U CUCTEMATH3AIUS 5 5 https:/www.yaklass.ru
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne ni/mm pad Konrpoubnbie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmuTHyeckasi reOMEeTpHs 15 1 https://www.yaklass.ru
2 Hosropenre, 0606meHPUIe " 15 1 https://www.yaklass.ru
CHUCTEMaTHU3aIlUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 https://www.yaklass.ru
4 Tena Bpamenus 24 1 https://www.yaklass.ru
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1 https://www. yaklass.ru
KPYTJBIX TEJ
6 JIBrokeHUs 5 1 https://www.yaklass.ru
7 Hosropere, 0606meHIfe 1 17 2 https://www.yaklass.ru
CUCTeMaTH3aIusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0


https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

PABOYAS ITIPOTPAMMA
(ID 877932)

yueOHoro npeamera «BeposiTHOCTb M CTATHCTHKA. YTJIYy0JICHHBII YPOBEHb)

115 ooyuarommxcst 10-11 kmaccoB



COJEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3nbI Tpad, myTtn B rpade: mukiasl U nenu. CTeneHb (BaJCHTHOCTD)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyualiHble SKCIIEPUMEHTHI (OMBIThI) U CIy4ailHble COOBITHA. DJIeMEHTapHbIE
coObITHsl (Mcxozabl). BeposiTHOCTH ciiydailHOro coObiTusd. binM3ocTh 4YacToThl U
BEpOATHOCTH cOObITH. CiydailHble OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanu HajJ COOBITUAMM: TEepecedyeHre, o0beIUHEHUE, MPOTHUBOMOIOKHbIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEH.

YcnoBHass BEpPOSTHOCTb. YMHOXXEHHE BEPOSATHOCTEH. JlepeBo cCirydallHOTO
skcriepuMmenTa. Gopmyna nomHou BepositHOcTH. Popmyna baiteca. HezaBucumele
COOBITHS.

bunapHbIil cinyyallHbIN ONBIT (MCHBITAHUE), ycnex W Heyaada. HesaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HCHBITAHUI 10 nepBoro ycnexa. [lepectaHoBku u
dbaxropuain. Yucno couetanuid. TpeyronpHuk [lackans. @opmyna 6uHoma HeroToHa.

Cepust He3aBUCHMBIX HcnbITaHu bepHymum. CinyyaiiHblil BEIOOp M3 KOHEUHOMR
COBOKYITHOCTH.

CnydaitHas ~ BenuuuHa.  PacnpeneneHue  BepositTHocTel.  Jlmarpamma
pacnpenenenus. Onepanuu HajJ CIy4yallHbIMH BeJIWMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl  pacmpeneneHui, B TOM 4YHCIE TE€OMETPUYECKOE H

OMHOMUAJILHOE.
11 KNIACC

CoBmecTHOE pacrmpeneneHue JByX CIy4daWHbIX BennuuH. HesaBucumeble
CIIy4ailHbIE€ BEJIMYUHBI.

Marematnyeckoe oxugaHue caydyailHol BenunHbl (pacnpeneneHus). [Ipumeps
MPUMEHEHUSI MATEMAaTHUECKOTO OKUIaHuUs (CTpaxoBaHue, IoTepes). Maremarnueckoe
OXXKHMJIaHWE OWHApPHOM CllydailHOM BeNWYMHBI. MaTeMaTUueCKOEe OXKHUJIAHHE CYMMBI
CIyYallHbIX  BEJIMYMH. MaTeMaTu4ecKkoe  OXHUIAHUE  TE€OMETPUYECKOrO U
OMHOMMAJILHOTO pacHpe/ieTICHUH.

Jucnepcus ¥ CTaHIAPTHOE  OTKIIOHEHUE  CIIyYallHOM  BEJIMYHHBI
(pactipenenenusi). Jlucnepcus OMHApPHOW CiIy4ailHOW BeNMWYMHBI. MareMaTtudeckoe
OXXKUJAHUE TTPOU3BEICHUS U JUCIEPCUSI CYMMBbI HE3aBUCUMBIX CIYyYalHBIX BEJIUYMH.
Jucnepcus ¥ cTaHIapTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacipeaenenus. Jucnepeus
Y CTAaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEICIICHUS.

HepaBenctBo YeOwniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OonpMX ynces. BeiOopouHsblii MeTo HccienoBaHui. BiIOOpoUHbIE XapaKTEPUCTHKH.
OneHMBaHUE BEPOSTHOCTH COOBITHS 10 BBIOOPOYHBIM AaHHBIM. I[IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YUEHHBIX pACTIPEACTICHHUI.



HemnpepbiBHbIE ciyyakiHble BequuuHbl. [Ipumepsl. DyHKIHS IUIOTHOCTH
BEPOSITHOCTH pacnpeiesieHuss. PABHOMepHOE pacipeiesieHue U ero CBOMCTBA. 3a1auH,
NPUBOJSIINE K TIOKA3aTeIbHOMY paclpelesieHur0. 3aJadyd, MNOpPUBOASAIINE K
HOpPMaJbHOMY pacnpeaesieHnto. OyHKIMS MIOTHOCTH BEPOSTHOCTU MOKA3aTEIbHOTO
pacnpenenenus, GyHKUUS TJIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO paclpeeieHUs.
@yHKIMS TVIOTHOCTA U CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocnenoBaTeIbHOCTh,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanus nByx ciydailHbix BeauuuH. KoapuimenT tuHeitHONW KOppesini.
CoBMecTHbIE HAOMIOACHUS ABYX BEJIMUMH. BHIOOpOUHBINA KOAPPUIIUEHT KOPPEIALIUU.
Paznuuue Mexny JIMHEMHON CBS3bI0 M IPUYMHHO-CIIEACTBEHHON CBA3bIO. JIMHelHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» (YTJIYBJEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00yYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBA, MPEICTABICHNE O MAaTeMAaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
Ipa’KJaHCKOro o01IecTBa (BRIOOPHI, OMIPOCHI U IPYTO€), YMEHHUE B3aUMO/ICHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBHUHM C UX (QYHKUUSIMHU U Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBaXKEHUS K
MPOILIOMY U HACTOAIIEMY POCCHUICKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MAaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE HJTHUX JIOCTHKEHUM B JPYrHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCUHCKOrOo Hapoja, cHopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEICHHUS, CBS3AHHOTO C MPAKTUYECKHUM
MIPUMEHEHUEM JIOCTHKEHHI HAyKH U JIESITEIbHOCTBIO YUEHOTO0, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYas HCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSITh MaTEeMAaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M Oe30macHoro obpasza JKHM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3JIOPOBOE IIMTAaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M OTJIbIXa,
peryispHas (usnueckas aKTHUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE TMIPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU TPYIOTIO0MS, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATBHOU JEATEIHHOCTH, CBA3aHHBIM C MaTEeMaTUKOW U €
MPUJIOKEHUSIMUA, YMEHHUE COBEpIAaTh OCO3HAHHBIN BbIOOp Oynayiied mpodeccun u
pear30BhIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HM,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIIEHUU MTPAKTHUYECKUX 33714 MaTEMAaTUYECKOI
HaIpPaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIUTAHUS

cOPMHPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, IMOHUMAHUE  BIIHSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUATBHOU
Cpe/bl, OCO3HAHKE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MpoOIeM, OpUCHTAITUS Ha
MPUMEHEHUE MaTEMaTUUECKUX 3HAHUM IS pellIeHUs 3a7ad B 00JaCTH OKpY KaroIen
Cpelbl, IJIAHUPOBAHHE TOCTYNKOB U OIEHKH KX BO3MOXHBIX MOCIEACTBUM s
OKPYKaIOUIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTeMaTHYECKON
HAyKW Kak c(ephbl YEITOBEUECKOW NEATeTLHOCTH, ITAIlOB €€ Pa3BUTHS U 3HAYMMOCTU
JJIS. pa3BUTHS LIMBUJIU3AIMU, OBJIAJICHUE S3bIKOM MAaTeMAaTUKU U MaTEMaTHYECKOMN
KYJBTYPOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEIILHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIISAITH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC NPU3HAKM MaTEMaTUYECKHUX
O0OBEKTOB, MOHATUH, OTHOIICHUN MEXy MOHATUSIMH, (OPMYIUPOBATH ONpPEICICHUS
MOHSTUH, YCTaHABIUBATH CYIECTBEHHBIA MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS JJIs
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCTIPUHUMATh, dopMynupoBaTh W TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIINE, YCIOBHBIE;

BBISIBIIAITH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, MpeAaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

Jienath BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JACIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUCHH 110 aHAJIOTHH;

IPOBOJANUTH CaMOCTOSITEIBHO JOKAa3aTENbCTBA MAaTEMaTHUYECKUX YTBEPKIACHUN
(mpsiMBIE ¥ OT TPOTUBHOTO), BRICTPAWBATh apTyMEHTAIMIO, TPUBOJANTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BBIBOBI;

BBIOMPATH CIIOCOO perieHus: yaeOHoM 3a1aun (CpaBHUBATh HECKOJIHKO BApUAHTOB
peleHus1, BBIOUpaTh HaubosIee MOAXOIAUINHN ¢ yUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX
KPUTEPHUEB).

Ba3oBbIe uccieaoBareabCKHe AeiicTBUA:

UCTIONIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUM WHCTPYMEHT TMO3HAHMS,
dbopMyIMpOBaThH BOMPOCH, PUKCHUPYIOIINE TPOTHBOPEUHE, MPOOIEMy, yCTaHABINBATh
UCKOMOE M JaHHOe, (OpPMHpOBATh THIIOTE3y, apTyMEHTHUPOBATh CBOKO IO3ULHIO,
MHEHHE;



MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYecKoro OObeKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENHLHO (POPMYIHPOBaTH OOOOIIEHHUS] U BBIBOABI MO pe3yibTaTam
MPOBEIEHHOTO HAOMIOACHUS, HCCIIEIOBAHUS, OLICHUBAThH JOCTOBEPHOCTD MOTYUYEHHBIX
PE3yNIBTaTOB, BEIBOJOB M 00OOIIECHUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakXKe BbBIIBUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh I€PUIIUTHI MHGOPMAIIMK, JAHHBIX, HEOOXOIMMBIX JUIsI OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(OPMALUIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMAaTHU3UPOBaTh U MHTEPIPETUPOBATh UH(POPMALIMIO PA3INYHBIX BUAOB U (OpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HHGOPMAIMIO, NPEACTaBIATh €€ B pPAa3IUUYHBIX (PopMax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLIEHMWBATh HAIEKHOCTh HH(GOPMAITUH TI0 CAMOCTOSITENEHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS 110 XO1y PEIICHMS 3a1a4i, KOMMEHTHUPOBATh
MOJIyYeHHBIA PE3yNbTarT;

B XOJie OOCYXIEHHUS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBblI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UAEH, HALIEJICHHbIC HA MIOMCK PEIICHHUS,
CONOCTAaBIISATh CBOM CYXKJACHHUS C CYXKICHUAMM JPYTUX YYaCTHUKOB JIMAJIOTa,
oOHapy>KMBaTh pa3aIu4Ke U CXOJICTBO MMO3UIIHI, B KOPPEKTHOHM popme popMynrpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3YNbTAThl PELICHUs 33a4d, SKCIEPHMEHTA, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPaTh (OpPMAT BBICTYIUIGHMST € Y4€TOM 3ajad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISATh ITUIAH, QJITOPUTM pEIIeHUs 3aJlaud, BbIOMpaATh CHOCOO pelIeHUs C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI NHTE/JIEKT:



BJIa/IETh HaBbIKAMH [MO3HABATENbHON pedIEKCUN KaK OCO3HAHHUS COBEpLIAEMBIX
JNEHUCTBUM U MBICTUTENBHBIX MPOIECCOB, MX pPE3yJIbTaTOB, BJIaJETh CHOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PEUICHUS MATEMAaTHYECKOU
3a/1a4u;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUM 3a]a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITh MPUUUHBI
JOCTHKEHUSI WM HEJIOCTH)KEHUS PE3YJIbTATOB JEATEIBbHOCTH, HaXOAWUTh OIIHOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

NOHMMAaTh M HCIOJb30BaTh NPEHMYIIECTBA KOMAHIHONM M WHIUBUIYAIbHOU
paboThI NpU pelIeHnH Y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHON JIEATENbHOCTH,
IUIAHUPOBAaTh OPTaHU3alMI0 COBMECTHOM paboOThl, pacnpenenarh BUIbl padoT,
JIOTOBapuBaThes, OOCYKIaTh HPOLECC U pe3yibTaT padoThl, 0000IIaTh MHEHUs
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCykAeHHs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIOJIHATh CBOKO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMAaH/]Ibl, OLICHUBATh KA4E€CTBO CBOEIO BKJIAJa B
oOLIUI MPOYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOTHO OTEpUPOBATh MOHATUAMHU: Tpad, TUIOCKHM Tpad, CBA3HBIN rpad, MyTh
B rpade, 11enb, LUK, 1ePEeBO, CTENEHb BEPIINHBI, IEPEBO CIYYailHOrO SKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBaTh MOHATHUSAMHU: CIyYalHbIA SKCHEPUMEHT (OINBIT),
CllydyallHO€ COOBITHE, AJIEMEHTApHOE CIydailHOE€ COOBbITHE (PJIEMEHTAPHBIA HCXO.)
CIIy4ailHOr0 OMbITa, HAXOJIUTh BEPOSITHOCTUA COOBITUH B OIBITaAX C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (DOPMYIMPOBATh COOBITHS: IEepeceueHHue, OO0BbEIUHCHHE ITaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY, HCIIOJIB30BATh JUarpaMMbl Jujepa,
KOOPJIMHATHYIO MPSMYIO JUIsl PEIICHHs 3a7a4, MOJIb30BaAThCS (POPMYJION CIIOKEHUS
BEPOATHOCTEH I BEPOSITHOCTEH JIBYX U TPEX CIy4yalHBIX COOBITUH;

OIEpUPOBATh MOHATHUAMM: YCIOBHASI BEPOSTHOCTb, YMHOKEHHE BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHS, IEPEBO CIYYaHOIO IKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTU
COOBITUI C TIOMOIIBIO TMpaBUjia YMHOXKEHHUS, JIepeBa CIIy4ailHOrO OIBITA,
UCI0JIb30BaTh (POPMYITY MOJHOM BeposATHOCTH, (hopmyny baileca npu pemenun 3aaay,
OTPEAENATh HE3aBUCUMOCTh COOBITHI 1O (hopMyJie M MO OpraHU3alH CIy4ailHOTrO
IKCIIEPUMEHTA;



OPUMEHATh M3yYEHHblE KOMOMHATOpHbIE (OPMYJBl JJIsl IEPEUUCTICHMUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4allHOTO OMbITA, PEIICHUS 3a7a4
10 TEOPUH BEPOSITHOCTEM;

CBOOOJ/IHO OIEPUPOBATh MOHATUSAMU: OMHAPHBIN CITy4ailHbII ONBIT (UCIBITAHUE),
ycmex M HeyJada, HE3aBHUCHMBIC WCIBITaHUS, CEPHUsl MCHBITAHWM, HAaXOIWUTh
BEPOSITHOCTH COOBITUI: B CEpPUU UCIIBITAHUI 10 IEPBOr0 YCIIEXa, B CEPUU UCIBITAHUN
bepHyiy, B OMbITE, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: CiIydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JAMarpaMma pacrpeiesieHusi, OuHapHas ciyyailHas BeJIMYMHA,
reOMEeTpUYECKOe, ONHOMUAIILHOE PACTIpEACTICHUE.

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:

ONEPUPOBATh TMOHATUAMM: COBMECTHOE pACIPEIEICHUE [BYX CIIyYalHBIX
BEJIMYMH, MCIOJb30BaTh TAOJUIy COBMECTHOTO pacCIpelieieHMs] JBYX CIIydalHbIX
BEJIMYMH JUIs BBIJCJICHUS pACIpPENENCHUs. KaXJAOW BEJIMYUHBI, OIPEIEICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEPUPOBATH MOHITHEM MATEMATHYECKOTO OXXHIAHMS CIy4alHOU
BEJIMYUHBI (pacnpeneseHus1), IPUMEHATh CBOMCTBA MATEMATHUYECKOTO OKHUJIaHUS MPU
pelIeHUH 3a/ay, BBIUUCIATH MaTEMATUYECKOE OXUAAHWE OWHOMMAIBHOTO MU
r€OMETPUYECKOIO PACIIpEIEICHUN;

CBOOOJHO ONEpUPOBATh IMOHATUAMH: JTUCHEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YalHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCHM CIyYaHOM BEIUYUHBI
(pactipenenieHus) TpH PEIICHUH 3a]1ad, BBIYMCISATH JUCHEPCHUI0 M CTaHIApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHUI;

BBIUUCIISATh BBIOOPOUHBIE XapaKTEPUCTUKU IO JaHHOM BbIOOpKE M OLIEHHWBATH
XapaKTEPUCTUKUA  TE€HEPAIbHOW  COBOKYIHOCTHM  JAHHBIX MO  BBIOOPOYHBIM
xapakrepucTukaM. OILIeHMBaTh BEPOATHOCTU COOBITHMM W MPOBEPATH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YACHh U3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoannbie IIpakruueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl

1 DneMeHTH Teopun rpados 3 https://www.yaklass.ru
CrnyyaiiHble OMBITHI, CTy4ailHbIe COOBITHS U

2 i . Y 3 https://www.yaklass.ru
BEPOSTHOCTH COOBITUI
Omneparuu HaJ MHOKECTBAMHU U
coObrTusiMu. CIIO’KEHUE M YMHOKEHUE

3 . M 5 1 https://www.yaklass.ru
BEPOSTHOCTEH. Y CIIOBHASI BEPOSTHOCTD.
HesaBucumebie coOBITHS

4 DneMeHThl KOMOMHATOPUKH 5 1 https://www.yaklass.ru
Cepun mocie1oBaTeIbHbIX UCIIBITAHUH.

5 Ucnbrtanus bepuymu. CiydaiiHpiii BHIOOP 4 1 https://www.yaklass.ru
13 KOHEYHON COBOKYITHOCTH

6 CrnyuaiiHble BEIMUUHBI U PACTIPENETICHUS 14 1 1 https://www.yaklass.ru

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne /it HanmeHnoBaHue pa3ae/ioB U TeM Kourponsupie  pakrudecie (uudposBbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecype
1 3aKoH OOJIBIINX YHCET 5 1 https://www.yaklass.ru
2 DNeMEeHThI MaTeMaTHYECKON CTaTUCTHUKU 6 1 https://www.yaklass.ru
HenpepriBHbIe CllydaiiHbIe BETUYHMHBI
3 (pactpenenenus), moKa3aTelbHOE U 4 https://www.yaklass.ru
HOpPMaJbHOE pacrpeaeneHus
4 Pacnpenenenue Ilyaccona 2 1 https://www.yaklass.ru
5 CBs13p MEX1ly ClIydallHBIMH BEJTMYUHAMU 6 1 https://www.yaklass.ru
6 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 11 1 https://www.yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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