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IHHOACHUTEJBHASA 3AITUCKA

VY4eOHbiit Kypc «BepoSATHOCTh M CTaTUCTUKA» YIIIYyOIEHHOIO YPOBHS SBIISETCS
OPOJOJKEHUEM U PA3BUTUEM OJHOMMEHHOrO0 Y4eOHOro Kypca yriayOna€éHHOro
YPOBHSI Ha YpPOBHE CpeaHEero oodiiero o0pa3zoBaHus. YUeOHBIH Kypc NMpeaHa3sHadeH
U1l OpMUPOBaHUS Y O0YUAIOITUXCS CTATUCTHYECKON KYJIbTYPhl U IOHUMAHHUS POJIU
TEOPUU BEPOATHOCTEM KaK MATEMaTUYECKOrO0 MHCTPYMEHTA i1 H3Yy4YCHUSA
CIIy4yalHBIX COOBITHH, BEeIWYUH M mporeccoB. [Ipyu m3yueHun kypca odoramaroTcs
Ipe/ICTaBlIeHUsT O0y4YaloIIUXCd O METOJaxX MCCIeIOBaHud W3MEHYMBOIO MHpa,
pa3BUBaETCs TMOHMMAaHWUE 3HAYUMOCTU M OOIIHOCTH MAaTEMAaTHYECKHUX METOJI0B
NO3HAHMS KaK HEOThEMJIEMOW 4YacTU COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HampaBlIeHO Ha 3aKperuieHHe 3HaHWH,
NOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO 0O1Iero 00pa3oBaHusi, U Ha
pa3BUTHE MPEJICTABICHUM O CIIy4YailHBIX BEJIMUMHAX U B3AUMOCBS3SX MEX1Y HUMU Ha
BAKHBIX TPUMEPAX, CIOKEThI KOTOPBIX MOYEPHHYTHI U3 OKpYKaromero mupa. B
pe3ynbrarte y oOy4arommxcs JOJKHO c(OPMUPOBATHCS MPEICTaBlIeHUe 0 Hanbosee
yIOTPEOUTENbHBIX M OOIIMX MaTEeMaTUYECKUX MOJICISAX, HCIOIb3YEeMbIX IS
OTHUCAHUS AHTPOTIOMETPUYECKUX U JeMOTrpauUecKuX BEIUYWH, MOTPEITHOCTEH B
pas3IuyHbIE POJia W3MEPEHUAX, JIUTEIBHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN M MPOIIECCOB B 00IIecTBe. Y 4eOHbIN
Kypc siBusiercss 0a30if JJii OCBOCHHSI BEPOSITHOCTHO-CTATHCTHUECKHX METOJIOB,
HEOOXOJIMMBIX CHEIHATNCTaM HE TOJIbKO MH)KEHEPHBIX CHEIUaTbHOCTEH, HO TaKXKe
COLIMAJIBHBIX M TICUXOJOTHYECKUX, MTOCKOJIBKY COBPEMEHHbIE OOIECTBEHHbIE HAYKH
B 3HAYUTENbLHOM Mepe WHCHOJB3YIOT anmapar aHajlu3a OOJBIINX JIaHHBIX.
LlenTpasibHyt0 4YacTh y4eOHOTO Kypca 3aHUMAaeT OOCYXJEHHE 3aKOHa OOJIBIINX
yucel — (yHIAMEHTAIbHOTO 3aKOHA TMPHUPOJIbI, HMEIOUIETO0 MAaTeMaTUYECKYIO
dbopmanuzanmio.

B coorBercTBHM ¢ yKa3aHHBIMH IEJISIMH B CTPYKType Yy4eOHOTO Kypca
«BeposATHOCT, M CTaTHCTHKA» Ha YriayOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIE
conepxkarenbuble TUHUU: «CiydaifHble COOBITUS U BeposiTHOCTH» U «CiydyaiiHble
BEJIMYMHBI U 3aKOH OOJIBIITUX YUCEI.

[ToMmuMO OCHOBHBIX JIMHUN B Y4YEOHBIM KypC BKJIIOYEHBI SJIEMEHTHI TEOPHUH
rpagoB W TEOPUM MHOXECTB, HEOOXOAUMBIC /I IIOJHOIEHHOTO OCBOCHHSI
MaTepuaiia JaHHOTO YYeOHOro Kypca M CMEXHBIX MAaTeMaTUYeCKUX YYEeOHBIX
KypCOB.

Conepxanue nuHuN «CiydailHbie COOBITHS U BEPOSITHOCTHY CITY>KUT OCHOBOM
st GOpMHUpPOBAHUSL TIPEACTABICHUA O paCHpelesieHud BEPOSITHOCTEH MEXKITy
3HAYEHUSIMU CIIyYalHbIX BEJMYMH. BaXHYIO 4acTh B 3TOM COAEPKATEIBHOU JIMHUU
3aHUMAaeT H3YyYEHHE TEOMETPUYECKOTO U OMHOMHAIBHOTO pACHpPENeNICHH U
3HAKOMCTBO C MX HENPEPBIBHBIMM aHAJOraMH — IOKA3aTEJIbHbIM M HOPMAaJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHbBIMA  BEJIMYMHAMU U
pacrpeneieHus M, aKIEHTUPYIOT BHHMaHHUE OOYyYalollUXCSd Ha ONUCAHUM U
M3YUYCHUU CIyYailHbIX SIBJICHUM C MOMOIIBI0 HENpephiBHbIX (PyHKIMK. OCHOBHOE
BHUMAaHHE yAENSETCS NOKA3aTeIIbHOMY U HOPMAJIBHOMY PaCIpPEICICHUSIM.

B yueGHOM Kypce mnpeaycMaTpuBaeTCsi O3HAKOMUTEIbHOE H3YyYEHHE CBS3U
MEXAY CIIy4YalHbIMM BEJIMYMHAMUA M ONUCAHUE HJTOM CBSI3M C IOMOIIBIO
Ko duimenTa KOPpEISIIUM U €ro BBIOOPOYHOTO aHAJora. OTH DBJIEMEHTHI
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collep KaHMsl pa3BUBAIOT TeMy «JlMarpamMMmbl pacceMBaHUs», U3YYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, 1 BO MHOI'OM ONMPAIOTCS Ha CBEJAEHUS U3 KypCOB
anreopbl ¥ TEOMETPUH.

Emé omuH  odmeMeHT  colepKaHus,  KOTOpPBIM  Mpemiaraercs  Ha
O3HAKOMHUTEIBHOM YPOBHE — IIOCIEJOBATEIBHOCTh CIIYYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIONIUX B €IUHUIY BpeMeHU. O3HAKOMIICHHE C paclpeaesiCHUEM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITMM HOCHT pa3BUBAIONIMI XapakTep H
ABJIETCS AaKTYaJbHBIM Il OyAylIuX aOUTYpUEHTOB, MOCTYNAIOLIMX HAa y4eOHbIE
CHEIUANTbHOCTH, CBSI3aHHBbIE C OOIIECTBEHHBIMHM HAayKaMH, IICUXOJOTMEH H
YIPABIECHUEM.

Ha uzydenue yuebHoro kypca «BeposSTHOCTh M CTATUCTUKA» Ha yriayOJIeHHOM
ypoBHe otBoaAMUTCS 68 "acoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 yaca (1 qac B HEJIENI0).



COAEPKAHUE OBYUYEHUA

10 KVIACC

I'pad, cesazubiii rpad, nmytu B rpade: mukisl U nenu. CteneHb (BaJeHTHOCTH)
BepiuHbl. ['padsl Ha mIockocTu. JlepeBbs.

CnyyaiiHble 2KCIIEPUMEHTHI (OTBITHI) U CIydailHbIe COOBITHS. DJIeMEHTapHbIC
cobObiTs (HMcxonbl). BeposiTHOCTh ciydaitHOro coObITHsA. BiIM30CTh 4YacTOTHI U
BEpPOSTHOCTU COOBITHH. CiydaliHbIe OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
COOBITUSIMU.

Onepanuu Haja COOBITUAMH: TIEpecedeHue, O0O0beUHEHUE, MPOTUBOIOIOKHbBIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

YcCioBHAas BEpPOSTHOCTb. YMHOMXEHUE BEPOATHOCTEW. JlepeBo cirydailHOro
skcriepuMenTa. @opmyna nonHou BepositHocTh. Dopmyna balieca. HeszaBucumbie
COOBITHUS.

bunapHbIil ciy4aiiHblii ONBIT (MCTIBITAHUE), ycleX W Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUN 710 TIepBOro ycrnexa. [lepectaHoBkU U
dakTopuan. Yucno coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX HcTbITaHUN bepHymmu. CinydaifHblii BBIOOP M3 KOHEUHOU
COBOKYITHOCTH.

CnyuaiiHass  BenumuuHa.  PacmnpeneneHue  BeposTHocTed.  [Iuarpamma
pactpenenenusa. Onepauuy Haj CIy4allHBIMU BENIMYMHAMU. BuHapHas ciaydaiiHas
BesnunHa. [Ipumepsl pacrpenesnieHud, B TOM 4YHUCIE€ TE€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KIJACC

CoBmecTHOE pacnpelefieHHe JBYX CIy4dallHbIX BenauuyuH. He3aBucumeble
CIIy4aliHbI€ BEJINYMHBI.

MaremaTnueckoe OXUAAHUE CIy4ailHOM  BENWYUHBI  (pacHpenesieHHs).
[IpuMepbl nOpUMEHEHUsS MaTEMAaTUYECKOro OXHUAAaHUS (CTpaxoBaHHWE, JIOTEpes).
MaremaTudyeckoe OXKHIaHWE OWHAPHOW CIIy4alHOW BENMYMHBI. MareMaThdecKoe
OXXHMJAHUE  CyMMbI  CIyYalHbIX  BEJIMYMH. MaremaTuyeckoe  OXKHUJIaHUE
T€OMETPUYECKOTO M OMHOMHUATILHOTO PaCTIpe/ICICHHIA.

Jlucnepcuss W CTaHJAPTHOE  OTKJIOHEHUE  CIIyYahHOW  BEJIWYMHBI
(pacnpenenenus). Jucnepcusi OMHApHOW Cily4allHOM BeIMYMHBI. MartemaTuieckoe
0’KUJAHUE MPOU3BEACHUS U JUCIIEPCUS CYMMbl HE3ABUCUMBIX CIIYYaWHBIX BEJIUYMH.
Jucnepcust W CTaHAApPTHOE OTKJIOHEHHE OWHOMHUAIBHOTO  paclpeeIcHHs.
Jlucnepcust 1 CTaHAapTHOE OTKJIOHEHHWE T€OMETPUYECKOTO PACTIPEICIICHUS.

HepasenctBo YeOniméBa. Teopema YeOwimeéBa. Teopema bepnymin. 3akoH
Oonmpmmx  4ucen.  BeIOOpOuYHBIMT  MeTON — WcclenoBaHuil.  BeiOopouHsbie
xapakTepucTuku. OLEHHBAaHUE BEPOATHOCTH COOBITUSI MO BBHIOOPOYHBIM JaHHBIM.
[IpoBepka MpocTeNmmx THNOTE3 C MOMOLIBIO U3YYEHHBIX PACTIPEACICHUM.

HenpepsiBHbIe cnydaitHble BennunHbl. [Ipumepbl. @yHKIUSA IIOTHOCTH
BEPOSATHOCTU paclpenesneHus. PaBHOMEpHOE pacnpeiesieHHe W €ro CBOMCTBA.
3agauu, OPUBOAIINE K MOKA3aTEIbHOMY PAaCIpPENeNICHUI0. 3alaud, MPUBOISIINE K

5



HOpPMaJIbHOMY pacrpeneiacHuo. OyHKIUSA IOTHOCTU BEPOSITHOCTH MTOKA3aTEIBHOTO
pacnpeneneHus, QyHKUUS IUIOTHOCTH BEPOSATHOCTH HOPMAJBHOTO pacHpeeieHHUS.
@OyHKIMSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEAECICHHUS.

IlocimenoBaTEILHOCT,  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajauu,
[puBOAsIIME K pacupenenenuto [lyaccona.

KoBapuanuss  nByx  cioyuvailHbix  BenuuuH. KoapduuueHt  auHEiHOM
koppensiuuu.  CoBMecCTHbIE  HAOJIOJEHUS  JBYX  BeIUMYMH.  BbIOOpOUHBIi
ko3 uimeHtT koppendanuu. Paznuume MexIy JIUHEHHOW CBS3bIO U MPUYUHHO-
CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, MeETOJ HauMEHBIINX KBaJIpaToB.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA
YUYEBHOI'O KYPCA «<BEPOATHOCTBb 1
CTATUCTHUKA» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAKJIAHCKON MO3UIUKM OOYUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHUUCKOTO OOINECTBA, MPEACTABICHUE O MATEMAaTHUECKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHHM, TIPOILEAYP
IPaKIaHCKOTO 00I1IecTBa (BEIOOPHI, ONIPOCHI U IPYroe), yMEHUE B3aUMOEHCTBOBATh
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIUSIMHU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKJAHCKOM HIEHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY U HACTOAIIEMY POCCHUUCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUHCKUX MAaTEeMaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BaHUE OTHUX JIOCTHKEHMM B JPYrHX HaykaxX, TEXHOJOTHSIX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHE YXOBHBIX IIEHHOCTEW POCCHUIMCKOTO Hapoaa, chOpPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUSI, ITUUYECKOTO MOBEICHMS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U JIESATEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHHUE YCTONIMBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas DSCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHNUNH, BOCIIPUUMYNBOCTD K
MaTeMaTUYECKHUM aclieKTaM Pa3InuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHUCCKHUE 3HAHUS B HHTEpEcax
3I0pOBOTO M 0Oe30macHOro o0Opasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBBIO (37I0POBOE THUTaHWE, COAJTaHCUPOBAHHBIM PEKUM 3aHATHM W OTIbIXa,
perymsipHast (Qu3nyYecKas aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE TIPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYyIY, OCO3HAHHE IIEHHOCTH TPYIAOIO0Us, HHTEpeC K
pasnu4HBIM cdepam MpoPeCcCHOHAIBHON EeITeTbHOCTH, CBI3aHHBIM C MAaTEMaTHKOMN
U e€ IPIWIOKCHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIN BRIOOp Oymyiien mpodeccun
U pEalIn30BbIBaTh COOCTBEHHbIC KU3HEHHBIE MJIaHbl, TOTOBHOCTh U CIHOCOOHOCTH K
MaTEMaTHIECKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH JKU3HH,
FOTOBHOCTh K AaKTMBHOMY Yy4YacTHIO B PEIICHUM TNPAKTHYECKUX  3aaad
MaTeMaTHYEeCKOW HAIlPaBJICHHOCTH,

7) 3K0JOrn4eCcKOro BOCIIMTAHMS



c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IOHUMAaHUE  BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIECCOB Ha COCTOSSHUE MPHUPOJHON U COIUATBHOMN
Cpelibl, OCO3HAaHHUE TJI00AIBHOIO XapaKTepa SKOJOTMYECKUX MPoOJIeM, OpUEHTALUS
Ha TMPUMEHEHUWE MAaTeMaTUYeCKUX 3HAHUWU [ penieHus 3agady B o0JacTu
OKpYXKarolenl cpeabl, IUIAaHUPOBAaHUE TIOCTYNKOB U OIIEHKHM HX BO3MOXKHBIX
NOCJICJICTBUH JJIsl OKPY>KAIOIIEeH cpe/ibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOILECTBEHHON MPAKTUKH, TIOHUMaHUE MaTEeMaTHUYEeCKON
HayKH Kak c(epbl 4eIOBEUECKOUN NESITEIHbHOCTH, 3TAMOB €€ Pa3BUTUSA U 3HAYMMOCTHU
JUISL Pa3BUTHUS ITUBUJIM3AINHU, OBJAJEHUE SI3BIKOM MAaTeMAaTHKA M MaTeMaTHYeCKOUN
KyJIbTYpOH Kak CPEJICTBOM TMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACSATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCATbHbIE YUeOHbIE TeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

BBISIBIIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOIIICHUN MEXIY TMOHATUIMHU, (OPMYIUPOBATH OTIPEICIICHHS
MOHSTUHN, YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KiacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUS, KPUTEPUU MPOBOUMOTO aHAJIN3A;

BOCIIPUHHUMATb, dbopMmynupoBaTh U TPeoOpa3oBBIBATh  CYXIACHUS:
yTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOJIOACHUSX M YTBEPKIACHUSAX, MpeAsiaraTb KPUTEPHUH ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MPOTUBOPEYUH;

JienaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO J0KAa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHIM
(mpsiMble U OT MPOTHUBHOTO), BBHICTPAMBATh APTYMEHTAIIMIO, TPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOIBI;

BBIOMpATh CIIOCOO  pelleHHsi y4eOHOil 3agaud  (CpaBHHBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BRHIOUPATh Hanboee MOAXOIAIUNA ¢ YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

UCIIOJIB30BAaTh BOIPOCHl KAK HCCIIEIOBATEIIbCKUM WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCHI, dbukcupyronme - TpPOTUBOpEUHE, npo0diemy,
yCTaHABIMBATh HWCKOMOE M JaHHOE, (OPMHpPOBATH THUIIOTE3Y, aAPTyMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

IPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, HUCCIEIOBaHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro oObEKTa, SABJICHUS, MPOIlECCa,
BBISIBIICHUIO 3aBUCUMOCTEN MEXAY 00bEKTAMU, SIBIICHUSIMU, MPOLECCAMMU;

CaMOCTOATENTHHO (HOPMYTUPOBATH OOOOIICHWS W BBIBOABI 1O Ppe3yJbTaTaM
OpPOBEACHHOTO  HAOJIOJECHUS,  UCCIEAOBaHUSA,  OLEHHUBaTh  JOCTOBEPHOCTh
MOJTyYCHHBIX PE3yIbTAaTOB, BEIBOJIOB M 000OIIICHUH;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE IIpoIlecca, a TaKKe BbIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:



BBISBJIATh A€UUUTHI MHPOPMALMH, JAHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOMPOC U JJIs PELICHUS 3a]a4H;

BbIOMpaTh MHMOPMALUIO U3 MCTOYHUKOB PA3NIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(POPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MIPE/ICTaBIICHUS;

CTPYKTYpUpPOBaTh MHGOPMAILIMIO, MPEACTABIATh €€ B pPa3IMYHbIX (opmax,
WLUTIOCTPUPOBATh IpadUyECKU;

OLICHUBATh HaJEKHOCTD uH(popManuu o CaMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE AeiCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKJACHUS B COOTBETCTBUU C YCJIOBUSMH U
HEeIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHUSI B YCTHBIX
U TMHChbMEHHBIX TEKCTaX, JaBaTh TOSICHEHHMsS II0 XOJAY pCIICHHs 3ajadd,
KOMMEHTHUPOBATh MOJTYUYCHHBIN PE3YJIbTaT;,

B XO0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbl,
poOJIeMBbl, peraeMoi 3a1a4u, BRICKA3bIBaTh UJICU, HAIICIICHHBIC HA TTOMCK PEIICHMUS,
COTIOCTABJISITh CBOU CYXKACHUS C CYXACHUSMH JIPYTUX YYaCTHUKOB JIHAJIOTa,
OoOHapy»XWBaTh pa3Wyue€ U CXOJCTBO TMO3UIMHA, B KOpPpPEeKTHOH dopme
dbopmMynUpoBaTh pa3HOTIACHS, CBOM BO3PAKECHUSI;

MPEACTABIATh PE3yJbTaThl PEIICHUs 3a/Jaud, SKCIIEPUMEHTA, HCCIICAOBAHUS,
IIPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajay
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryiasiTuBHbIC YHUBepCaJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, aJIFOPUTM DEIICHUs 3a/aud, BbIOMpATh CIOCOO pelieHus: ¢
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apIyMEHTUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIa/IETh HABBIKAMHU TO3HABATEIBHOU peIIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJIbTaTOB, BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3yJibTaTa PELICHHUs] MaTEMaTHYECKOM
3a/1a4y;

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INPU PELICHUM 3a7auH,
BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIHUOOK, BRISBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATa LIEIU U YCIOBUSAM, OOBSICHATH MPUYUHBI
JOCTIKEHUST WIM HEJOCTIKCHHS PEe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OILIMOKY,
JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€ITEIbHOCTD:

MOHUMATh W KCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M WHIMBUAYaJIbHOU
paboThI IpH penieHU y4eOHBIX 3a/1a4, MPUHUMATH 1€ COBMECTHOM JCSITEILHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboOThl, pachpenemsiTh BHABI padoT,
JIOTOBApUBAThLCSA, OOCYXKIaTh MpoOLecC M pe3ysibTaT padoThl, 0000IIaTh MHEHHS
HECKOJIBbKUX JIOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (0OCYyX)IeHUS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YI€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/1a B
o0muii  TmpOAYKT MO  KpuTepusiM,  CcHOPMYJIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMMOJICICTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K xonmy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO OINEPUPOBATH MOHATUAMMU: Tpad, MIOCKUN rpad, CBA3HBINA rpad, NyTh
B rpade, uenb, LMUKI, JAEPEeBO, CTENEHb BEPIIMHBI, JAEPEBO CIy4aillHOIO
AKCIEPUMEHTA;

CBOOOJHO ONEPUPOBATh TMOHATHSAMU: CIy4YailHbIA HKCIEPUMEHT (OIBIT),
cily4ailHoe cOOBITHE, 3JEMEHTapHOE CllydailHoe coObITHE (dJIEMEHTapHBIA HCXOJ)
CIIy4ailHOTO  ONBITa, HAXOJUTh  BEPOSATHOCTH  COOBITMM B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaxXoAUTh U (HOPMYIUPOBATH COOBITUS: TMEpecedyeHre, 0ObEeIUHEHUE JaHHbBIX
COOBITHI, COOBITHE, NPOTUBOMOJOXKHOE JaHHOMY, HCIOJIb30BaTh JHArpaMMbl
Diinepa, KOOPAMHATHYIO MPSMYIO U1l PElleHUs 3ajad, IMOJIb30BaThCcs (HOpMYJIoi
CJIOEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH;

ONEPHUPOBATH NOHATUAMU: YCIOBHAS BEPOSITHOCTh, YMHOKEHUE BEPOSTHOCTEM,
HE3aBUCHUMbIE€ COOBITHS, IEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH
COOBITMII C TIOMOIIBIO TIpaBWJIA YMHOXEHHUS, JiepeBa CIy4yaHOTO OIBITA,
UCIIOJIb30BaTh (POPMYIy TOJHOM BEpOSTHOCTH, Qopmyny baiieca mpu perieHuu
3a/lay, OMpeNeNsiTh HE3aBUCHUMOCTh COOBITHI 1O (opMmylie W MO OpraHu3aluu
CJIy4alHOI'O SKCIIEPUMEHTA;

IOPUMEHATh H3Yy4YEHHble KOMOWHATOpHBIE (QOPMYJbl Uil MEPEUUCTICHUS
AJIEMEHTOB MHOKECTB, JIEMEHTAPHBIX COOBITHI CIIy4allHOTO OMbITa, PEIIEHUS 3a1a4
10 TEOPUU BEPOSATHOCTEN;

CBOOOIHO  ONEpUPOBaTh  MOHATUAMU: OWHApHBIA  CIy4YalHBI  OMBIT
(McmbITaHWE), ycllieX W HEyJada, HE3aBUCHMBIC HCIIBITAHUS, CEpUs MHCIIBITAaHUMH,
HaXOJIUTh BEPOSITHOCTU COOBITHI: B CEpUU HCIBITAHUM J0 MEPBOro ycrnexa, B Cepuu
ucnbITaHu bepHymiy, B onbITe, CBSI3aHHOM CO CIy4YailHBIM BBIOOPOM M3 KOHEUHOU
COBOKYITHOCTH;

CcBOOO/IHO ONEpUPOBATh MOHATUSAMM: Ciy4yailHas BEJIUYMHA, pacIpeleeHHe
BEpOSATHOCTEH, Juarpamma pacrpejaeiieHus, OWHapHas cCilydailHas BEJIMYMHA,
reoMeTpuyeckoe, OMHOMUAIbHOE pacIpeieIeHHE.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

ONEpPUPOBATH IOHATUAMU: COBMECTHOE PACIPEACIICHUE [BYX CIy4aiHBIX
BEJIMYUH, HCIIOJIb30BAaTh TAOJHUIly COBMECTHOIO paclpeiesieHUs ABYX CIydyailHBIX
BEJIMYUH JUIS BBIJCICHHUS pPACHpEACICHUS KaXXIOW BEIWYUHBI, OIPEACIICHUS
HE3aBUCHUMOCTH CIIy4alHbIX BEJIMYMH;

CBOOO/IHO OIEpPUPOBATh MOHATHEM MAaTEMaTHUECKOTO OKUIAHHs CIIydailHOM
BEJIMYMHBI (paclpeesieHnsi), MPUMEHATh CBOWCTBA MaTEMaTHYECKOIO OXKHMJIaHUS
OpU pelIeHUM 3a7ad, BBIYUCIATH MaTeMaTHYeCKOe OXKUIaHHEe OMHOMUAJIBHOTO U
r€OMETPUYECKOTO PACIpPENEICHUN;

CBOOOIHO OIEpPUPOBaATh MOHATHSAMH: JUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
CIy4YallHOM BEJIWYWHBI, NPUMEHSATH CBOMCTBA JUCIEPCUU CIIyYalHOM BEJIWYWHBI
(pactpeneneHusi) MpU PEIICHUM 3a7a4, BBIUUCIATH JUCHEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 U OMHOMHAIIBHOTO PACIPEAEICHMUIA;

BBIYUCIIATH BHIOOPOYHBIE XapaKTEPUCTUKH IO JTaHHOW BHIOOPKE M OIICHUBAThH
XApaKTEepPUCTUKU  TE€HEPAIbHOW  COBOKYNHOCTH  JIA@HHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OIIEHUBATH BEPOSTHOCTU COOBITUH M MPOBEPSITH MPOCTEHIINE
CTaTUCTUYECKUE  TUIOTE3bl,  TMOJB3YsICh  W3YYCHHBIMH  PaCIPEICICHUAMMU.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3iaeioB
U TeM MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

KonTpoJbHbie padoThl

OcHoOBHbIE BHIbI IeSITEIbHOCTH oﬁyqamumxca

DneMeHTHI Teopuu TpadoB

Hpel]CTaBJIﬂTI) 0OBEKTHI U CBA3U MCKIY HUMHU C
MOMOUIbIO Tpada, HAXOAUTh IMYTH MEXKTY
BEpLINHAMU

rpada.

BoigensaTh B rpade nenu u MUKIbL.

CTpouTh 1epeBO MO OMMCAHUIO CIYYATHOTO
OTIbITA, OMTUCHIBATD CIy4alHbIE COOBITHS B
TEpMHHAaX JepeBa.

PemaTsp 3amaun ¢ moMotibio rpados

CnydaiiHble OTIBITHI,
cllyyaiHble COOBITHS U
BEPOATHOCTH COOBITUI

BoigenssiTh Ha npuMepax cirydaiiHble COOBITUS B
OTIMCAHHOM CITy4ailHOM OIIbITE.

@ opMyTHPOBATH YCIOBUS MPOBEIACHUS
CIIy4aiflHOTO OIIBbITA.

Haxoauthb BCPOATHOCTH COOBITHH B OIIBITAX C
PaBHOBO3MOKXHBIMH UCXOJdMU.

MOIleJ'[I/IpOBaTb OIIBITBI C PABHOBO3MOXXHBIMU
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AIIEMEHTAPHBIMHU HCXO0JIaMHU B XOJ€ MPAKTHIECKON
paboTsl

Omneparuu Haj
MHOKECTBAMH U
coOpITHsaMH. CIIOKEHUE U
YMHOXEHUE BEPOSITHOCTEM.
VYcnoBHas BEpOSATHOCTD.
He3zaBucumeie coOBITHS

Hcnonb3oBaTh 1uarpammel Diiiepa U CJIOBECHOE
onucaHue coObITUM 111 (GOPMYIUPOBKU U
n300pakeHHs1 00bETMHEHMSI U ITepeceUeHUs
COOBITHI

Pemath 3a5a4u ¢ UCOIb30BaHUEM (POPMYIIBI
CJI0KEHHUSI BEPOSATHOCTEN

PemaTe 3a1auM Ha HAXOXKACHHUE BEPOATHOCTEN
COOBITHI1, B TOM YHCJI€ YCIOBHBIX C TOMOIIBIO

JIepeBa CIy4aliHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITHH 11O
dbopMyIie ¥ 1O OpraHu3aluy CIy4aifHOTO OIbITa

DneMeHTbl KOMOMHATOPUKH

Hcnonb30BaTh MpaBuiio YMHOKEHUS JUTS
MePEUYHCIICHUS COOBITHI B CITy4aifHOM OTIBITE.

IMoab3oBaThCst GopMyIOl B TPEYrOJTHBHUKOM
[Tackanst 1uist onpeiesieHns Yruciia COYeTaHun

Cepun nociea0BaTeIbHbIX
ucneliTanui. McnpiTanus
bepnymu. CinyuaitHsiii
BBIOOD M3 KOHEYHOU
COBOKYITHOCTH

Pa30uBaTh CiI0KHbBIE YIKCIIEPUMEHTHI Ha
OTAEJIbHBIE UCIIBITAHUS.

OcBauBaTh NOHATHSA HUCIBbITAHUEC, CCPUAL
HE3aBUCUMBIX HCITBITAHUH.

IIpuBoANTHL NPpUMePBHI CEpUil HE3ABUCUMBIX
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HUCIILITAHUM.

PemaTe 3a1a4M Ha IOUCK BEPOSITHOCTEN
COOBITHI B CEpUM UCIIBITAHUH JI0 IEPBOTO
yCIexa U BCepUsaX UcnbITaHui bepHyim.

H3yuats B X0/1e NpakTHYecKOi padoThl C
MCII0JIb30BaHUEM DJIEKTPOHHBIX TaOIHIL
BEPOSITHOCTH COOBITUI B CEPUSIX HE3aBUCUMBIX
WCTIBITAHU I

Cny4aliHble BEJIMYUHBI U

OcBauBaThb NOHATHSA: CTy4aliHAs BEJIUYMHA,
pacmpeneneHue, Tabauia pacupeneacHus,
JarpaMma pacrpeaeacHus.

IIpuBoaUTH MpUMeEPHBI pacIpeeICHU, B TOM
YHClIe TEOMETPUUYECKOTO U OMHOMHUAIBHOTO.

14 i
pacTpeienc s CpaBHUBATD pacnpe/eieHUs CIy4aiHbIX BeJIMYUH
HaxoauTp 3HaueHUsI CyMMBI U IPOU3BEICHUS
CIIy4ailHbIX BEJIMYHUH.
CTpouTh 1 pacno3HaBaTh T€OMETPUUECKOE U
OMHOMHUATIBHOE paclpeieiicHIe
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME

13




11 KJIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxca

3aK0oH OOJIBIIINX YHCEIT

Pa30upats noka3aTesbCcTBa TEOPEM.
OcBauBaThb BHIOOPOYHBIA METOJ UCCIICIOBAHUH, B
TOM YHCJIE B X0JI€ MPAKTHUYECKOU pabOTHI

DeMEHThI MATEMATUYECKON
CTAaTUCTUKH

OcBauBaTh NOHATHSI: TeHEPAIbHAS
COBOKYITHOCTh, BEIOOPKA, BEBIOOPOUYHOE Cpe/lHEe U
BBIOOPOYHAS TUCTICPCHUS.

BopruucasaTh BHIOOPOYHBIC XapaKTEPUCTHKU U Ha
X OCHOBE

OIIEHUBATH XaPaKTEPUCTUKHU T€HEPATTLHON
COBOKYITHOCTH.

OcBauBaTh NOHATHUSI: CTATUCTUYECKAS THIIOTE3A.
OueHuBaTH BEPOSATHOCTH COOBITHI M TIPOBEPSTH
MPOCTEHIIINE TUITOTE3bl HA OCHOBE BEIOOPOYHBIX
JAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUYECKOM paboThl

HenpepbiBHBIE CiyyaliHble
BEJIMYUHBI (pacrpeaesieHus),
MOKa3aTeIbHOe U
HOPMaJIbHOE pacrpeeseHus

3HAKOMHTBCSI C MOHSTHSIMH: HETPEPhIBHAS
CITyJaiiHas BEJIMYMHA, HEIIPEPHIBHOE
pacnpezeneHue, GyHKIUS ITIOTHOCTH
BEPOSITHOCTH.

HaxoauTh BEepOATHOCTH COOBITHI 1O JAaHHOK
byHKIMH

[IJIOTHOCTH.

3HAKOMHUTLCS C NOHATHAMU: [TIOKA3aTEIbHOE
pacmpezieieHue, HOpMalIbHOE pacipe/ieieHue.
BoigeasiTh 110 ONUCAHUIO CITy4YaiiHble BETUYHHBI,
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pacnpeiesieHHbIE TI0 M0Ka3aTeIbHOMY 3aKOHY, 110
HOPMaJIbHOMY 3aKOHY.

Pa3oupartpb npumepsl 3a51a4, TPUBOSAIIUX K
MOKa3aTeIbHOMY PaCIIPEICIICHUIO U K
HOPMAaJIbHOMY pacipeiesICHUIO

Pacnpenenenne Ilyaccona

Bo1easiTh 10 ONMCAHUIO CITYYaHOTO OIbITa
BEJIMYMHBI, paclpeieIeHHbIe 10 3akoHy IlyaccoHa.
Pemath 3a1aun, B TOM YHCIIE B XOJIC
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKITUN AIEKTPOHHBIX

TabIuUI]

CBs3b MEXTY CITy4YallHBIMU
BEITUYMHAMHU

OcBauBaTh NOHATHUS: KOBapualys, ko3dduunent
KOPPEISIUH, THHEHHAsI 3aBHCUMOCTb.

OuneHnBaTh XapakTep CBSI3U MEXIY CITyJailHBIMH
BEJIMYMHAMU, UCXO/I U3 MIPUPOIBI JaAHHBIX U
BBIYHCIICHHBIX XapaKTEPUCTHK.

Hcnonb3oBaTh 1uarpaMMbl pacCeUBaHUs IS
M300paKeHHsI COBMECTHOTO pacCEeHBaHUS TaHHBIX.
HaxoauTh K03 UIIMEHTH OCH THarpaMMbl, B TOM
YHClie B X0/ MPAaKTUYECKON pabOThI €
IPUMEHEHUEM CTaHJAPTHBIX (YHKIUI

O06001IeHne u

CUCTCMAaTHU3alusia 3HAHWUM

11

IoBTOPSITH N3YUEHHOE U BHICTPAMBATH CUCTEMY
3HaHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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IHOYPOYHOE NIVIAHUPOBAHUE

10 KIIACC
Ne Tema ypoka KoaunyecTBo Kontposibhpie | ©OPMEBI M BUIBI KOHTPOIS
n/n 4acoB padoThI
1 I'pad, cBsA3HBII rpad, npeacTaBIeHUE 3a1a4H C 1 Buow KOHMpOs (no
MOMOTIIBIO Tpada dyukyusam 8 yueoHom
5 Crenens (BaneHTHOCTD) BepiiuHbL. [1yTh B rpade. Llenu 1 npoyecce):
Y HHKITBI BxoaHo#t  KOHTPOJIb
3 I'padsr Ha mmockocTH. JlepeBo cirydaiftHOTO ! (Ha TepBBIX ypOKax
JKCIEPUMEHTA MOCJIe aKTyallu3aluu
4 CrnydaifHble SKCIIEPUMEHTHI (OTIBITHI) U CITyJaiiHbIC 1 3HAHHil yJaIluXCs);
COOBITHA. DIIEMEHTapHBIE COOBITHSI (UCXO/IbI) Tekymmii  KOHTPOJIb
BeposTHoCTh ciydaitHOTO coOBITHS. BeposiTHOCTH (Ha KaKI0M YpOKe);
5 COOBITHI1 B OTIBITAX C PABHOBO3MOXHBIMU 1 .
[lepuoauueckuii (1o
3JIEMEHTAPHBIMU COOBITUSIMHU
Mepe  MPOXOKIACHUS
BepositHOCTh cityuaitHoro coObiTusi. BepostHocTu TeMbl, pasziena
6 COOBITHI1 B OTIBITAX C PABHOBO3MOXHBIMU 1 HPOrpaMMBi),
AJIEMEHTAPHBIMU COOBITUSIMHU
- HtoroBeiii (B KOHIIE
[lepeceuenue, 00beMHEHIE MHOYKECTB U COOBITUH,
YeTBEpTH,
7 MIPOTUBOMOJIOKHBIE cOObITHS. DopMyna ClIoKEHHS 1
. MOJIYTOIUsI, HAKaHyHE
BEPOSITHOCTEN
nepeBoja B
8 YcioBHas BEPOATHOCT. Y MHOKEHUE BEPOSTHOCTEN. 1
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Ne Tema ypoka KoaunyecrBo Kontposibhpie | ©OPMEBI M BUIBI KOHTPOJIS
n/n 4yacos padoThI
dopMyIia yCI0BHOUN BEPOATHOCTH CJIEIYIOIIMN KJIacc).
9 VYcnoBHas BEPOSATHOCTb. Y MHOKEHHUE BEPOSITHOCTEM. 1 Budv konmpons (no
dopMyIia yCI0BHON BEPOATHOCTH cnocoby
10 ®dopmyna MOTHONW BEPOATHOCTH 1 83aUMOO0eUCMBUsL
11 ®opmyna baiteca. HezaBucumble coObITHS 1 cybvexkmog  yuednoeo
npoyecca):
12 KomO6unaTtopHoe npasuiio ymHoxkeHus. [lepectaHoBKI 1 poyecca)
u (akTopuan OpoHTaATBHBIN
13 Ywucno coueranuii. Tpeyronpauk [Tackans 1 KOHTPOIIb (0TIPOC);
14 ®opmyna bunoma HeroToHa 1 NHuBuyanbHbIN
15 Kontponbras padota Nel: "I"padsi, BeposaTHOCTH, 1 1 KOHTPOJIb;
n
MHOY>ECTBa, KOMOWHATOPHKA [ pymmoBoit
bunapHbBIN CIyJaitHBIN OMBIT (MCTIBITAHUE), YCIIEX U KOHTPOJIb;
16 Heynada. HezaBucumelie ucnsiranms. Cepust 1
N CaMOKOHTpPOJIB;
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO ycrexa
17 Cepust HE3aBUCUMBIX UCIIBITAHUI JI0 TIEPBOTO yCIexa 1 BsanmoxoHTpOB;
18 Cepus He3aBUCUMBIX UCTIBITaHUK bepHysimn 1 KomOunnpoBaHHBII
19 CrnyyaitHblii BEIOOD U3 KOHEYHOW COBOKYITHOCTH 1 KOHTpPOJIb
20 [IpakTnueckas paboTa ¢ UCIIOIb30BAHUEM AJIEKTPOHHBIX ! Dopmbl KOHMPOTA:
TaOJINILL
HaOmronenue
21 Cnyyaitnas BenuuuHa. Pacnipesnenenre BeposiTHOCTEH. N yauTeeM 3a

Juarpamma pacrnpeaeneHus
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Ne Tema ypoka KoaunyecrBo Kontpoabupie | POPMBI H BUIBI KOHTPOJIS
n/n 4yacos padoThI

29 Omneparuu HaJ CiiydaiHbIMU BenmunHaMmu. [IpumMepst ! OCBOCHHUEM
pacnpenenenuil. bunapHas ciydaiiHas BEJIMYMHA YYaIIUMHUCS

23 I'eomerpuueckoe pacnpeaenenne. buHomuaibHOE 1 COoACpKanuA
pacrpeeneHue 00y4eHUs;

24 MaremaTrnuecKkoe 0)KUJaHUE CIy4ailHON BEJIMYMHBI. 1 Orenka u
CoBmecTHOE pacrpeiefieHue IBYX CIydalHbIX BETHYUH CaMOOIIEHKa
HesaBucnmsle cnyqaitHple BenuanHbl. CBOMCTBA ydalluMHCA  CBOCH

25 MaTeMaTUYECKOTO OKUIaHUsI. MaTeMaTnyecKoe 1 ACATCIIBHOCTH M €C
OKHJaHue OMHApHOM ciTyyailHOM BeTUYHHbI pe3yNbTaToB,

B3anmoornienka
Marematrnueckoe 0XKUIaHNe T€OMETPHIECKOTO U

26 N 1 YYaIUMHUCS IpyT

OMHOMHUAIBHOTO paclpeaeIeHH
Aapyra,

27 Jlucniepcust U cTaHIAPTHOE OTKJIIOHEHHE 1

28 Jucnepcust OnHapHOU ciay4aitHO# BennunHbl. CBOWCTBA 1 IIpoBepoTHbIe  MHMCEMEHHBIC
JCTIEPCUH paboTL;

29 MaremaTruueckoe OXKuJaHue MPOU3BEICHUS U 1 OGyuaromue
JUCTIEPCUSl CyMMBI HE3aBUCUMBIX CITy4alHBIX BEJIMYUH IMCbMEHHBIE Pa0OTHI;

30 [IpakTnueckas paboTa ¢ UCIOIb30BAHUEM IEKTPOHHBIX 1 KOHTpoIIbHEIE
TabIMIL paboTHI;

Jucnepcusi GMHOMUAIBHOTO PACIIPE/ICTICHHUS.
Juarnoctuueckue

31 [IpakTuueckas paboTa ¢ UCIIOIb30BAHUEM AJIEKTPOHHBIX 1 paGoTSL:

2
Ta0IuIL
32 O0o001IeHre U cucTeMaTH3alMs 3HAHUH 1
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n/n

Tema ypoka

KoaundecTBO
JaCcoB

KoHnTtpoJbHbie
padoThbI

(I)OprI H BUABI KOHTPOJIsA

33

KonTtponeHast padota Ne2: "Hcnbitanus beprymm.

CrnyyaiiHble BETUYHHBI U pacnpeaeneHus"

1

34

O00011IeHre U cUcTEMAaTU3aINs 3HAHUN

JIMKTaHTBHI;
TectupoBanue;
3a4eTsl;

Joxnansl, pedepartsl,
coo0IeHus;

PesynpraTl mpoeKTHOW U
HCCIIEN0BATEIbCKOU
JeSITEIbHOCTH Y4aluXcs;

Peduexcust.

Jlost OIICHKH
NOCTHKECHUN
yYanuxcst
MIPUMEHSETCS
nATHOAIIIbHAS
CHCTEMa OllCHUBaHUS.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne Tema ypoka KosinuecTBo Kontpoabupie | POPMBI H BUIBI KOHTPOIS
n/n 4yacos padoThI

1 Hepasencto YebOrimesa. Teopema YeoObImena. ! Buow KOHMPOIs (no
Teopema bepnymiu. 3akoH O0NbIINX YHCEN dyHrkyusaM 8 yuebHoOM

9 Hepasencro YeOnimena. Teopema YeOriena. 1 npoyecce):

Teopema beprymu. 3akoH OOJIBITUX YUCET BXOMHOH  KOHTPOJb

3 Hepasencro YeOnimeBa. Teopema YeOriena. 1 (Ha TmepBBIX YpOKax
Teopema beprymu. 3akoH OOJBITUX YHCET MocJyie  aKkTyajau3aluu

4 Br100pouHBIi METOT MCCIIETOBAHMIA 1 3HAHUH yYanuxcs);

5 [IpakTrueckast paboTa ¢ UCTIOJIB30BAaHUEM DIICKTPOHHBIX 1 Texkymuii  KOHTPOJIb
TaOIHI] (Ha KaXXJI0M ypOKe);
I'enepanbHas COBOKYITHOCTb U CIy4aiiHas BIOOpKA. Tepuomuueckuii (110
3HAKOMCTBO C BBIOOPOYHBIMU XapaKTEPUCTUKAMH. Mepe  MpOXOIKICHUS

6 OneHka cpeJHero 1 AUCIepCUn reHepanbHON 1 TeMBl, pasziena
COBOKYITHOCTH C IOMOIIIbIO BEIOOPOYHBIX HpOrpamMmbI),
XapaKTEePUCTHUK

v HrtoroBeiii (B KOHIIE
I'enepanbHas COBOKYITHOCTb U CIy4aiiHas BIOOpKA.
YeTBEPTH,
3HAKOMCTBO C BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
. MOJIYTOIUsI, HAKaHyHE
7 OrneHka cpefHero 1 AUCIePCUU TeHepaIbHON 1
nepeBojia B
COBOKYITHOCTH C TIOMOIIIbIO BBIOOPOYHBIX .
CJIeTYIOIIMIA KIIACC).
XapaKTEePUCTHK
8 O1ieHUBaHUE BEPOSTHOCTEH COOBITHH 1O BBIOOPKE 1 Buowr konmpona (no
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Cratuctuueckas runoresa. [IpoBepka nmpocreimunx

9 TUIIOTE3 C IOMOIIBIO CBOMCTB U3Y4EHHBIX
pacrpeneneHuin
Cratuctuueckas runoresa. [IpoBepka mpocreimunx

10 TUIIOTE3 C IOMOIIBIO CBOMCTB U3Y4EHHBIX
pacrnpeneneHui

11 [IpakTnueckas paboTa ¢ UCTIOIb30BAHUEM BJIEKTPOHHBIX
Ta0IHIL

12 [IpuMeps! HENPEPBIBHBIX CITYYaiHBIX BETUYMH.
OYHKIUSA TIOTHOCTH BEPOSTHOCTH
PaBHOMepHOE pacnpenenenue. [Ipumeps! 3a1ay,

13 MIPUBOAIINX K MOKA3aTEIbHOMY U K HOPMAJIbHOMY
pacrpeneneHusm

14 @yHKIUSA ITIOTHOCTH BEPOSTHOCTH MOKA3aTEIBHOTO
pacnpeneneHus

15 @yHKIUSA ITIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus
[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX

16 coObITui. [Ipumep 3agauun, MPUBOASIIICH K
pacnpenenenuto Ilyaccona

17 [IpakTuueckas paboTa ¢ UCTOIb30BAHUEM SJIEKTPOHHBIX
TaOJINILL

18 KoBapuanus nByx cinydaiinbix Benuunt. Kosddunuent

KOppEsALUn

cnocoby
83aUMOO0eUCMBUsL
cybvekmos yuebHo2o
npoyecca):

@poHTAIBHBIN
KOHTPOJIb (OTIPOC);

NunuBuyanbHbIA
KOHTPOJIb;

I'pynnosoit
KOHTpOJIb;

CaMOKOHTpOJIB;
B3anMOKOHTpOIIB;

KomOunnpoBaHHbII
KOHTPOJITh

Dopmbl KOHMPOTIA.

HaOmronenue
yUHUTEeIeM 3a
OCBOCHUEM
yYaIIMHCS
COJIepIKaHUs
0o0yueHus;
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19 CoBMmecTHBIE HAOTIOICHUS IBYX BEIMYUH 1
20 Br160opounsrii k03 GUITHEHT KOPPESIIH 1
21 Paznuune Mex 1y IMHEHHOMN CBSI3BIO M IPUYUHHO-

CJIEICTBEHHOM CBS3bIO 1
22 Jluneiinas perpeccust 1
93 [IpakTnueckas paboTa ¢ UCTIOIb30BAHUEM IEKTPOHHBIX

Ta0IHIL 1
24 [IpencraBneHne JTaHHBIX C TOMOIIBIO TAOIHIT U

JTUarpaMm, orrMcaTebHas CTaTUCTUKA 1
o5 OMNBITH ¢ PAaBHOBO3MOXHBIMH DJIEMEHTAPHBIMHU

COOBITHAMHU 1
26 Brruncnenue BeposTHOCTEH COOBITHI C TPUMEHEHUEM

hopmyn :

Brruucnenue BeposiTHOCTEH COOBITHI C TPUMEHEHUEM
27 rpauIecKuX METOIOB: KOOPAMHATHAS TpsiMasi, IePEBO, 1

Jmarpamma Jidiepa
28 CrnyyaiiHble BETUYUHBI U paclpeaecHus 1
29 MaremaTuyecKoe OKUAaHUE CTy4alHON BEIMYMHbI 1
30 Matematuueckoe OXUIAaHUEe CITydalHON BETUYUHBI 1
31 KontponbHas padota: "BeposTHocTh 1 cTaTucTHKA" 1
39 Brruncnenue BeposiTHOCTEH COOBITUI C MPUMEHEHHEM

(dbopmyn u rpaduIECcKIX METOJIOB 1
33 Brruncnenue BeposiTHOCTEH COOBITUI C TPUMEHEHHEM 1

OncHka 51
CcaMOOILICHKA
YYaIIUMHUCS CBOEH
JIeITECIbHOCTH U €€
pE3YIbTATOB;
BzanmooneHka
YYaIIUMHUCS IpyT
apyra;

[TpoBepouHbIE TIHICEMEHHBIE
paboTHI;

OO6yuaromue
MUCbMEHHBIE PabOTHI;

KonTposibHbie
padoTHI;

Jlmaranoctudeckue
paboTHI;

JIMKTaHTHI;
TectupoBanue;

3aueTsl;

Jloxnazpl, pedepartsl,
CcOoO0OIIEeHNS;
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dbopmyI u TpadUIECKIX METOIOB

34 CrnyyaiiHble BETUYHMHBI U paclpee/ieHusl.

MaremMarrnueckoe 0KUAAHUE CIIydallHOW BEJIMYUHBI

PesynpraTbl NpOEKTHOW U
HCCIIE0BATENIBCKON
JIESITEIbHOCTH Y4aluXcs;

Peduexcust.

Jlost OLICHKH
JOCTIOKCHUIH
yYaIuxcs
MIPUMEHSETCS
MITHOAIIbHAS
CHCTEMa OI[CHUBaHUS.

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

34

23




2.1.6.1. IIpoBepsiemble TpeOOBaAHMS K Pe3yJbTaTaM OCBOECHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl U IPOBepPsieMble 3J1eMEHTBI COIePKAHUSA

B ¢denepanbHpIXx M pernoHaIbHBIX IMPOIEAYypax OICHKH KadecTBa OOpa30BaHUS HCIIOJIB3YETCS TMepedyeHb (KOoau(pUuKaTop)
pacmpe/ieieHHBIX IO KJIaccaM IPOBEPSIEMBIX TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIbHON IMPOTPaMMBI
cpenHero oOmiero oopa3oBaHus U JIEMEHTOB COACPKAHUS 10 MATEMATHKE.

IIpoBepsiembie TpeOOBaHMSA K pPe3yJbTaTAM OCBOCHUSA OCHOBHOM

oOpa3oBaresbHOI nporpammsl (10 kiaacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOM MpOrpaMMbl CpeHEro 001Iero oopazoBaHus
pe3ynbraTta
1 Yucna v BBIYUCICHUS

OHepI/IpOBaTL MNOHATHUAMMA: PaAlHUOHAIIBHOC H HeﬁCTBHTeHBHOG 4uciio,

1.1
OOBIKHOBEHHAs U JIeCATUYHAs! POOb, IPOLIEHTHI

1.2 BeimonHATe  apudmMernyeckue  omepanMd  C  palMOHAJIBHBIMH U
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I[GflCTBI/ITCJIBHBIMPI qucJjiaMu

BbIMonHATE MpUOIKEHHBIE BEIYMCICHUS, CTIOJB3Ys TPAaBUIIa OKPYTJICHHS,

1.3 .
JIeJIaTh NPUKUIKY U OLICHKY PE3YJIbTATa BBIUYNCICHUN
OnepupoBaTh NOHSTHUAMU: CTENEHb C II€JIBIM IOKa3aTesIeM, CTaHIapTHas
14 dbopma 3amucu  ACWCTBUTENBHOIO UHUCIA, KOPEHb HATypallbHON CTENeHH;
HCII0JIb30BaTh MOAXOJALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YHCEN Ul PELIeHUS
MIPAKTUYECKHX 33]1a4 U IIPEICTABIICHUS TaHHBIX
OnepupoBaTh NOHATHSIMH: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YIJa;
1.5 |ucnosb30BaTh 3amMch MPOU3BOJILHOTO YIiia yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIIN
2 VYpaBHEeHUS 1 HEPaBEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, LEINOE,
2.1 |pauuoHanbHOE, UPPALMOHATIBHOE YPaBHEHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHE
29 BeinonHaTe npeoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAXKEHUH M pelaTh
' TPUTOHOMETPUUECKUE YPABHEHUS
BbimonsaTe mpeoOpa3oBaHus LENbIX, palMOHAIbHBIX M HPPALMOHAIBHBIX
2.3 |BbIpaXEHUH U pelaTb OCHOBHBIE TUIIBI LIEJbIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
24 [IpumeHATh ypaBHEHHS M HEPABEHCTBA AJIS PELLIEHUS MAaTEMAaTUYECKUX 3a/1a4
' U 337124 U3 pa3IMYHbIX 001acTe HayKu U pealbHOM KU3HU
2.5 MojenupoBaTh peajbHbIE CHUTyalld Ha s3bIKe aireOpbl, COCTABIATH
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BbBIpAKCHHA, YPABHCHHA, HCPABCHCTBA II0 YCJIOBHIO 3aJa4yMd, HUCCICIAOBATH
MMOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM allliapara anre6pLI

3 OyHKIMH U TpapuKH
OmnepupoBaTh NOHATHAME: (YHKIHUS, cOCOOBI 3a1aHus (QyHKIMH, 00JIacTh
3.1 |ompenmeneHuss W MHOXECTBO 3HAaueHHWH (QYHKIWH, TpaduK (QYHKIUH, B3aHMMHO
oOpaTHble PYHKINUU
39 OnepupoBaTh NOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A pelIeHUs] ypaBHEHUI
34 Crpoutb U yuTaTh rpaduKu JMHEHHON (YHKIMH, KBaapaTUIHOU (QyHKIUH,
CTENEHHON (YHKIUH C LEJIBIM MT0Ka3aTeleM
Hcnonw3oBate rpaduku QyHKOUE A8 HCCIENOBaHUS IPOLIECCOB U
3.5 |3aBucHMOCTEH NpHU PEIICHWH 3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB M PEabHOM
KHU3HU, BEIpAXaTh (POPMYyJIaMH 3aBUCUMOCTU MEXAY BETMUNHAMMU
4 Hauana maTemaTtuyeckoro aHanusa
41 OnepupoBaTb IMOHATUSAMH: IIOCIEAOBATEIBHOCTb, apudMeTHUecKass MU
' reoMeTpUIecKasi Iporpeccuu
492 OmnepupoBaTb MOHATUAMHU: OECKOHEYHO YyObIBarollas TreoMeTpuyecKas
' nporpeccus, CyMma 0€CKOHEYHO yObIBaroIel TeOMETPUYECKON POrpecCuu
4.3 3ajaBaTh NOCIEIOBATEIBHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
4.4 Hcnonb30BaTh CBOMCTBA MOCIEN0BATENBHOCTEN U IPOrPECCUI JUISl PELLIEHUS
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peanbHBIX 33/1a4 MPUKIAJIHOTO XapaKTepa

5 MHoxecTBa 1 JIOTuKa
5.1 OrniepupoBaTh NOHITHSAMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU
Hcrnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIN  ammapar Ui OMHCaHUs
5.2  |peanbHBIX MPOILECCOB W SBICHHWHA, TPHU PEUNICHUM 3a1a4 W3 JPYTUX YIeOHBIX
MIPEIMETOB
53 OnepupoBaTh  TMOHATHUSAMHU:  OTpEICICHUE,  TEOpeMa,  CICICTBUE,
' JTI0Ka3aTeJIbCTBO
6 Teopust BEposSITHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaThb  NOHATUAMM:  cpefHee  apudMeTHyeckoe,  MeauaHa,
' HauOoJbIlIee, HAaMEHbIIee 3HaYeHHEe, pa3MaX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSMH: CIYYalHBIA SKCIEPUMEHT (OTBIT) U ClydyaliHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (SJIEMEHTApHBIH HCXOJ) CIy4ailHOrO OIBITa;
6.3 |HAXOIUTH BEPOSITHOCTH B OINbBITAX C PABHOBO3MOXXHBIMU CIYYalHBIMU COOBITUSIMU,
HaXOJUTb M CpPaBHUBATh BEPOATHOCTU COOBITMM B H3YYEHHBIX CIy4YalHBIX
AKCIIEPUMEHTAX
Haxomute u ¢dopMmynupoBath coOBITHS: IepecedeHre U OO0beIuHEHUE
6.4 |nmaHHBIX COOBITHIA, COOBITHE, IPOTHUBOIOIOKHOE JAHHOMY COOBITHIO; MOJIb30BAThCA
nuarpamMmamu Jitiepa u popMyIoi ciokeHHs BEpOSITHOCTEH NP pellieHnH 3a1a4
6.5 OnepupoBaTh MOHITUSAMHU: YCIOBHAsS BEPOATHOCTh, HE3aBUCHUMbIE COOBITHS;

HaxOJUThb BCPOATHOCTU C IOMOLIBIO IIpaBUJIa YMHOKCHH:, C IIOMOIIBIO JCpEBa
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CIIy4alHOT'O OIIbITa

6.6 [TpuMeHsTh KOMOMHATOPHOE TPABUIIO YMHOYKECHUS TIPH PEILICHUH 33124
OnepupoBaTh MOHATHSMH: HCIBITAHWE, HE3aBUCHUMbBIE HUCIBITAHUS, CEPHs
6.7 WCTIBITAaHWH, yCHeX M HeyJada; HaxOIWTh BEPOATHOCTH COOBITHH B CEpUU
' HE3aBHCHMBIX MCIIBITAHUH /10 TIEPBOTO ycIieXa, HaXOJUTh BEPOSITHOCTU COOBITHI B
cepuM ucnelTaHnii beprymm
6.8 OnepupoBaTb  MOHATUSMHU:  CiIydyailHas  BEJIMYMHA, paclpeiesieHue
' BEPOSITHOCTEH, IMarpaMmma pacnpeaesieHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJICTBHMSI U3 HUX IPU PELICHUU
) reOMETPUUYECKUX 3a]a4
73 OnepupoBaTh MOHATHAMU: MapaJUIEIbHOCTh M IEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccupunupoBaTb B3aMMHOE paclOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh HOHATHSAMM: JABYTPAHHBIM YToJ, TpaHU JBYTPAHHOIO Yria,
7.5 |pebpo ABYrpaHHOTO yIja, JMHEHHBIH Yo JBYIpaHHOIO yrija, rpagycHas Mepa
JBYI'PAHHOTO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIN

MHOTOTI'paHHHUK, 3JICMCHTBI MHOTOT'PaAHHUKA, HpaBPIJ'ILHLIfI MHOT'OT'paHHUK
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1.7

Pacnio3HaBaTte OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IUpamuaa, NpU3Ma,
MPSIMOYTOJIbHBIN Hapajuieenunes, Kyo)

7.8

KnaccupunupoBaTh ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHUS IS
Kinaccuukanuy  (BBIMYKIBIE W HEBBITYKJIbIE MHOTOTPAaHHHUKH, IPAaBHIIbHBIC
MHOTOTPAaHHUKH, IPSIMbIE U HAaKJIOHHbIE IPU3MBI, TApaJLJICIIETIUIIE IbI)

7.9

OHGpI/IpOBaTB MOHATUAMU: CCKYyIIas MIOCKOCTb, CCHCHHUEC MHOTOT'PAHHHUKOB

7.10

OOBSICHATE IMPUHIMUIIBI ITOCTPOCHUS CeueHU MHOT'OIpaHHUKOB, HCIIOJIB3Ys
METOA CIIEAOB

7.11

Crpouthb cedyeHHMs] MHOTOIPAaHHUKOB METOJIOM  CJI€JOB, BBIMOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BUL
CBEpXY, COOKY, CHU3Y

7.12

Pemate 3aaa4i Ha HAXO0XACHHUEC TrCOMCTPHUICCKUX BCIINYHH I10 o6pa3uaM U1
alropurMaM, IpHUMCHAA MW3BCCTHBIC AaHAJIUTUYCCKUC MCETOAbI IIpH PCIICHHUU
CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJa4 Ha BBIYHMCIICHHUC paCCTOHHI/Iﬁ MCXKIY ABYM:
TOYKaMMH, OT TOYKH [0 HpHMOI;'I, OT TOYKHM OO0 ILUIOCKOCTH, MCXKIY
CKpCHIUBAOITUMHUCS ITPAMBIMHA

7.13

Pemate 3aa4d Ha HAXO0XACHUEC TrCOMCTPHUICCKUX BCIINYHH I10 o6pa3uaM U1
ajropurMaM, IpPHUMCHAA H3BCCTHBIC aHAJIUTUYCCKUC METOAbI IIpH PCIICHHUU
CTaHAAPTHBIX MaTCMAaTHYCCKHUX 3aJa4 Ha BBIYHCIICHHUEC YIJoB MCKOY
CKpCHIMBAKOINHUMHUCA  MPAMBIMH, MCKAY HpHMOﬁ U  IUIOCKOCTBIO, MCKIY
IIOCKOCTSAMMU, ABYI'PDAHHBIX YI'JIOB

7.14

Brruncigts 00beMBI 1 Iiomanaun HOBerHOCTCﬁ MHOT'OI'PaHHUKOB (an3Ma,
HI/IpaMI/II[a) C IPUMCHCHHUECM (1)OpMy'J'I, BBIYUCIISATH COOTHOIICHUA MEKAY ILIIOIIAIsIMHA
HOBerHOCTeﬁ, o0beMaMu HOI[06HBIX MHOT'OT'PaHHHUKOB
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7.15

OnepupoBaTh MNOHATUSAMHU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUU (PHUTYPBI

7.16

W3Bnekath, mnpeoOpa3oBbIBaTh ¥ HWHTEPIPETHPOBATH HHMOPMAIMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEICTaBICHHYI0 Ha YepTexax U
PUCYHKaAxX

7.17

[IpumensTs reomerpuueckue (akTbl A7 PEUICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEOJIaraoliiX HECKOJIBKO IIaroB PEUIeHMs], €ClIU YCIOBUS MPUMEHEHUS
3aJlaHbl B ABHOU (opMme

7.18

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA UM DIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIEHNN CTEPEOMETPUUECKHX 3a]1a4

7.19

[IpuBOoUTE NpUMEpHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H
JKU3HH, PACIIO3HABATH IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpumeHsTh MOJlydeHHBIE 3HAHWSA Ha NPAKTHKE: aHAIM3UPOBATH pealbHbIC
CUTyalldd U TPUMEHATh W3YUYCHHbIE TIIOHSATUS B IIpOIECCe IOMCKA pEeUIeHUs
MaTeMaTH4ecku CcGhOPMYIUPOBAHHON  MpOOJIEMbI, MOJEIUPOBATH  pealibHbIE
CUTyalldd Ha s3bIKE TEOMETPHH, KCCIEA0BaTh IOCTPOCHHBIE MOJIENH C
WCII0JIb30BAHUEM T'€OMETPUUYECKUX MOHSATUI U TeopeM, amnmaparta ajredpsl, peiaTh
MPaKTUYECKUE 3a/1a4M, CBSI3aHHBIEC C HAXOKICHUEM I'€OMETPUUYECKUX BETHUNH
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IIpoBepsiembie djieMeHThI cogepkanus (10 kiacc)

Kon [IpoBepsieMbIil 2IIEMEHT COACPKAHUS
1 Yucna v BBIYMCICHUS
Pammonaneupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TIPOIICHTHI,
11 OCCKOHEYHBIC TEPHOIUYECKUE ApoOu. ApuMETHUYECKHe Orepanud C pPalHoOHATLHBIMU
' YUCJIaMH, PeoOpa3oBaHMs YUCIOBBIX BhIpakeHH. [Ipumenenne aqpoOeit u MpomeHToB I
pEILIEeHHs TPUKIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciael 3HAHUW U peATbHOM KU3HU
HevictButenbHble  yuciaa.  PanuoHanbHble W HpPpAlMOHAIBHBIE — YHCTIA.
1.2 |Apudmerndeckue omnepamnuu ¢ ISHCTBUTEIBHBIMUA YUCIaMH. [IpuOnmkeHHbIe BBIYMCIICHHUSI,
MpaBUJIa OKPYIJICHUS], IPUKUKA U OLICHKA PE3YJIbTATa BEIUUCICHUI
Crenens c¢ nenbiM mnokazatesneM. CrangaptHas (opma 3amucH JeHCTBUTEIBHOTO
1.3 |uucna. Ucnonb3oBanue noaxoasiiei popmbl 3aNIMCH IEHCTBUTENILHBIX YUCEN AJIS PEIeHUs
MPAKTUYECKHX 33J1a4 U IIPEICTABIICHUS TaHHBIX
14 ApubdMeTnuecknii KOpeHb HATypadbHOW cTeneHu. J[eHcTBUs ¢ apupMETHYECKUMHU
' KOPHSIMHU HATYpaJIbHOW CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHMCIIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEpaBEHCTBA
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2.1

ToxnecTBa U TOKIECTBEHHbIE IIPEOOPA30BAHUS

29 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYITBI

23 VYpaBHeHue, KopeHb YypaBHeHUsA. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB

24 Pemrenune nensIx U ApoOHO-pAITMOHANBHBIX YPaBHEHUH U HEPABEHCTB

2.5 Pemrenne nppaiiMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6 Pemenune TpuroHoMeTprueCcKUX ypaBHEHHM

27 [TpumMeHeHre ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MaTEMAaTUYESCKHUX 3a7a4 W 3a/1a4
' 13 pa3IU4HbIX 00JacTel HAyKH U peallbHOM JKU3HU
3 OyHKIUU U TpaguKu

31 OyHkuysa, crnocodbl 3amanus (Gyakumu. ['paduk Gynknuu. B3aumuo oOpaTHbIC
' byHKIMN

39 OOGnacte onpeneneHus M MHOXECTBO 3HaueHMM ¢yHkuuu. Hymun dyHkuun.
' IIpoMexyTKH 3HaKOMOCTOSIHCTBA. UeTHbIEe M HeUeTHbIE (QYHKIUH

33 CreneHHass (yHKUMS € HaTypalbHbIM M ILelbIM IOKa3areneM. Ee cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0if cTeneHn

34 Tpuronomerpudeckass OKpyXHOCTb, OIpEJEIEHUEe TPUTOHOMETPUUECKUX (YHKLUI
' YHCIIOBOTO apryMeHTa
4 Hauana MmaTemaTtuueckoro aHaiamsa
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ITocienoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCIIE€NOBATEILHOCTEH. MOHOTOHHEIC

4.1
OCJIENOBATEILHOCTH
Apudmernueckas W TeOMETpUYECKas MPOTrpeccHr. becKOHEeYHO YOBIBaroImas
42 reomeTpuueckass mporpeccusi. CymMMa O€CKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
) nporpeccuu. Popmyna CIOXKHBIX MPOIEHTOB. Vcronp30BaHUe MPOTPECCUU ISl PEIICHHS
peanbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoOKecTBO, oOIepalMd HaJl MHOkecTBamu. [luarpammel Oiliepa - BeHna.
5.1 |IIpumeHeHne TEOPETUKO-MHOKECTBEHHOTO arrapara Jyisi ONMCaHusl peaTbHBIX MPOIIECCOB U
SIBJICHHH, TIPU PEIICHUH 33/1a4 U3 IPYrUX YICOHBIX TIPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne AaHHBIX C TOMOmbBI Tabmunm wu  guarpamm.  CpemHee
6.1 |apudmernyeckoe, MenraHa, HauOOJbIIECE U HAUMEHbBIIIEE 3HAUCHUS, pa3Max, ITUCIIEPCUS H
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnydaifHple SKCIIEpUMEHTHI (OMBITBI) M CIOy4alHbIE COOBITHS. DJeMEHTapHbBIC
6.2 coObITUA (MCX0b1). BEeposATHOCTD clydaliHOTO COOBITHS. BAM30CTh YaCTOTHI M BEPOSITHOCTH
) coObITuid. Ciy4ailHple ONBITHI C PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMU  COOBITUSIMH.
BeposTHOCTH COOBITHH B OMBITaX C PABHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITUSIMH
6.3 Oneparuun  HaJ COOBITHSIMHU: TepeceYCHUE, OOBECIUHECHHE, IPOTHUBOIIOJIOKHBIC
' coObrtus. Quarpammel Diinepa. @opmyria CioKeHUs BEPOATHOCTEH
6.4 YcnoBHas  BEpPOSTHOCTb. YMHOXEHHME  BEPOATHOCTEH. JlepeBo  ciy4alHOro
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skcniepuMenTa. Popmyrna MmoTHoH BeposTHOCTH. HezaBucuMBbIe COOBITHS

6.5

KombOunatoproe mnpaBwio ymHoxeHHUs. IlepecranoBkum u ¢akropuan. Ywucmo
couetanuil. Tpeyronapauk Ilackans. ®opmyna Ounoma HetoTona

6.6

bunapHplii ciyyaliHplii ONBIT (MCHBITAHWE), ycnex W Heydada. HeszaBucumbie
ucnelTanusd. Cepusi HE3aBUCUMBIX UCHBITAaHUN 10 nepBoro ycnexa. Cepus He3aBUCHMBIX
ucnsiTaHui beprymim

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenne BeposiTHocTel. J(marpamma pacrpeeneHus.
[IpuMmeps! pacripeieieHnid, B TOM YHCIIe TEOMETPUIECKOE U OMHOMHAIIEHOE

I'eomerpus

7.1

OcHOBHBIC TOHATHS CTepeoMeTpuH. Todka, TpsMas, IIOCKOCTh, MPOCTPAHCTRBO.
[MonsiTne 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CIICICTBUS U3 HUX

7.2

B3aumHoe  pacnosokeHne ~MpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajulesibHble M CKpeluBaronuecs npsmbie. [lapamiensHOCTh NpSAMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE: MapauleNibHbIe MpPSMbIE B MPOCTPAHCTBE, MApaUIENBbHOCTb TPEX MPSIMBIX,
MapajuiebHOCTh MPAMON M IUIOCKOCTU. YTIBl C COHANpaBICHHBIMU CTOPOHAMH, YIroJl
MEXAy MpsMBIMM B TMpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEH: mapasuieibHble
IUIOCKOCTH, CBOWMCTBA MapajieNIbHbIX IIOCKOCcTei. [lpocreiinme mpocTpaHCTBEHHbBIE
(burypsl Ha IIOCKOCTH: TETPadp, KyO, mapasuieJenune, NoCTPOCHNE CeUeHU

7.3

[leprieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: NEPHEHIUKYJSPHbIE MpsiMble B
IPOCTPAHCTBE, MpsIMblE MapajuleibHble U MEPNEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEePIEHANKYIAPHOCTH MNpPSMOM M IIOCKOCTH, TEOpeMa O NPSMOM NepHeHAUKYISIPHON
IUIOCKOCTHU. YTJbl B IPOCTPAHCTBE: YTOJl MEX/y NMPSIMON U MJIOCKOCTBIO, IBYIPaHHbIN yroJ,
JIMHENHBINA yroJl AByrpaHHoOro yria. IleprneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
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70 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 ITUIOCKOCTH, MPOEKUHUs (PUTyphl HA IIOCKOCTb.
[lepneHIUKYISPHOCT IUIOCKOCTEH: NPHU3HAK INEPIEHIUKYISPHOCTH JBYX INIOCKOCTEH.
Teopema o0 Tpex neprneHauKyIsIpax

7.4

[loHATHE MHOIOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA, BBIIIYKJIbIE H
HEBBIITYKJIbIE MHOTIOIDaHHUKH, pa3BEepPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas npusma,
IPaHW ¥ OCHOBAaHMWS MPU3MBI, MpsMas U HAKJIOHHAs MpU3MbI, OOKOBass M IOJIHAs
MIOBEPXHOCTh Ipu3Mbl. [lapamutenenunen, nNpsMOYroiabHBIM Iapajulelenunes; U €ro
cBoiictBa. [lupamuna: n-yroinpHas nupamuja, TpaHU U OCHOBAaHUE MUpaMHJIbl, OOKOBas U
MOJIHAsl IOBEPXHOCTh MUPAaMUbI, IpaBUIbHAS U YCEUEHHAs MUpaMuaa. JJIEMEHThI TPU3MBI
n nupamuabl. [IpaBHIBHBIE MHOTOIPAHHUKH: TOHATHE IPaBUJIBHOTO MHOTOIPAHHMKA,
MpaBUJIbHAS TNPU3MA W IpaBUJIbHAs NUPaMHUAA, NPaBUJIbHAS TPEYrOJibHAs NHUpaMUa M
MpaBWIbHBIN TeTpa3ap, KyO. [IpencraBieHue o MpaBUIIBHBIX MHOTOTpaHHHUKAX: OKTadJp,
noJjiekasap u ukocas CeueHus NpU3Mbl U MHPaAMHU/IbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSMOM, TIIOCKOCTH.
DneMeHTbl CHMMETPUH B TUpaMUax, Napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHUKAX

7.6

Boruncnenue »1meMeHTOB MHOTOIPAaHHUKOB: pebpa, auaroHanu, yrisl. [lnomanb
OOKOBOM TMOBEPXHOCTH M TOJHOW TMOBEPXHOCTHU MPSMOW TPHU3MBI, IUIONMIAb OCHOBAaHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH HpsIMOM mpu3Mbl. I[lnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABWIBHOM MUpaMUJIBI, TeOopeMa O IUIOMAAN YCEUEHHON MUpaMHIbL.
[Tonsarue 06 o6beme. OObEeM MUPaMHUIBI, IPU3MBI

7.7

[TonpoGHble Tena B mpocTpancTBe. COOTHOIICHUS MEXIY MIIOMAASIMH TTOBEPXHOCTEH,
o0BbeMaMH ITOJO0OHBIX TET
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IIpoBepsiemblie TPeOOBaHMS K Pe3yJbTaTAM OCBOCHUS OCHOBHOM

oOpa3zoBaresbHOM nporpammsl (11 kiacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YAbTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOTrpaMMBbI CPETHETO 00IIEeT0 00pa30BaAHUS
pe3ynbpTraTta
1 Umucna 1 BIYUCIICHUS
OnepupoBaTh MOHATHSAMHU: HAaTypaJbHOE, II€JI0€ YHCIO; HCIO0JIb30BaTh
1.1 |mpu3HaKu IENMMOCTH LENbIX YHCEN, Pa3IoKeHUE YKCIia Ha MPOCThIe MHOXKUTENN IS
pelieHus 3aaa4y
1.2 OnepupoBaTh MOHATUEM: CTEIICHD C PAllMOHATILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIoTapudM dYHCIa, NECATUYHBIE M HATypalbHbIC
' sorapudmsl
2 YpaBHEHHS 1 HEPABEHCTBA
[IpumensaTh  cBoiicTBa  cTemeHW Ui MpeoOpa3oBaHUS  BBIPAKEHUH,
2.1 |omepupoBaTh MOHATUSMHU: TIOKa3aTeIbHOE YpaBHEHHE W HEPABEHCTBO; pelIaTh

OCHOBHBIC THIIbI ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB
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BoeimonnATe  mpeoOpazoBaHMs  BBIPAKEHHH, COAEPXKAIIMX  JIOrapu(MBbl;

2.2 OTICPUPOBATH TOHATHAMH: JOTapu(MUYECKOEC YpaBHEHUE W HEPABEHCTBO; PEIIaTh
OCHOBHBIC THIIBI JIOTAPHU(PMHUUECKUX YPABHCHHUI U HEPABCHCTB
2.3 Haxonuth perieHus mpoCcTeHIIMX TPUTOHOMETPUICCKIX HEPABCHCTB
24 OnepupoBaTh MOHATHUSAMHU: CHUCTEMa JMHEHHBIX ypaBHEHUH W €€ peEIICHUE;
' WCI0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJIsl PEIICHUS TPAKTHYSCKUX 3124
25 HaxomuTe pemieHus npoCcTeMIINX CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX
) YpaBHEHUN U HEPABEHCTB
MojienpoBaTh pealbHBIE CHTYyallMd Ha S3bIKE ainreOphl, COCTaBIIATH
2.6 BBIPKCHUS, YPABHCHHS, HEPABCHCTBA U CHCTEMBI 10 YCIOBHUIO 33J[aud, UCCIICIOBATh
MTOCTPOCHHBIE MOJICNTN C UCTIOJh30BAHUEM aIlliapara aareopbl
3 OyHKIUU U TpapuKu
OnepupoBaTh  TOHATHSAMHU:  TepUoAMYECKas  (YHKIHUS, MPOMEKYTKH
31 MOHOTOHHOCTH ()YHKITUH, TOUKH IKCTpeMyMa (DyHKIMHU, HanOOJIbIlIee ¥ HAUMEHbIIICE
) 3Ha4YCHHS (PYHKIIMU HA MPOMEXKYTKE; UCIIOJIb30BaTh UX IS MCCIICIOBAaHUS (DYHKIIUH,
3a/IaHHOM rpauKOM
OnepupoBaTh TOHATHAMHU: TpaHUKH MMOKa3aTEIbHOM, JOrapuMUUYECKON U
3.2 TPUTOHOMETPUYECKUX (YHKIMN;, M300pakaThb MX Ha KOOPAWHATHOM IUIOCKOCTH H
WCII0JIb30BATh IS PEIICHUS] YPaBHEHHU U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTU TpadUKu JIMHEWHBIX YPaBHEHHUH U
) WCIOJIb30BATh UX YIS PEIICHUS CUCTEMbI JIMHEHHBIX YpaBHEHHH
3.4 Hcnonw3oBate rpadguku GYHKOMM 178 HMCCIENOBAaHUS  IPOLECCOB U
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3aBUCUMOCTEHN U3 IPYruX y4E€OHbIX IUCLHUILUIMH

4 Hauana maTtemMatnueckoro anaiamsa
OnepupoBaTh TOHSATHSMHU: HENPEphIBHAS (YHKIHS, MPOU3BOJHAS (DYHKIUH;
4.1 |ucnonb30BaTh T€OMETPUUYECKUN U (U3NYECKUN CMBICT MPOU3BOJHOMN I pelleHUs
3a/1a4

4.9 Haxonuth mpou3BoHbIE AJIEMEHTAPHBIX (YHKIUN, BEIYUCIISTH MPOU3BOIHBIE
' CYMMBI, IPOU3BEICHUSI, YACTHOTO (HYHKIIUIA

43 Hcnonp30BaTh MPOU3BOIHYIO JIJIs1 UCCIIENOBAHUS (YHKITMM HA MOHOTOHHOCTh
' 1 OKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl UCCIEAOBAHUS K MIOCTPOCHUIO TPa(hUKOB

44 Hcnons30BaTh MPOW3BOIHYIO I HAXOXKJICHUS HAWIYUYIIEro pEIIeHUs B
' MPUKJIAIHBIX, B TOM YHCJI€ COLUATbHO-I)KOHOMUYECKHX, 3aauax

45 OnepupoBaTh MOHATUSMHU: TepBooOpa3Has MW  HMHTErpaj; IOHHUMATh
' FEOMETPUUCCKHUIN M (PU3MUECKHI CMBICT HHTETpajia

16 Haxonutb nepBooOpa3Hbie 371eMEHTApHBIX (QYHKIUH, BEIYUCIISITh MHTETPAJ MO
' dhopmyne Herotona - JleitOaua

47 Pemats npuknaaHble 3a7add, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOTO M
' (bu3nUecKoro xapakTepa, CpecTBaMi MaTeMaTHYECKOTO aHaIn3a
5 Teopus BepossTHOCTEH U CTaTUCTUKA

51 CpaBHMBaTh  BEpPOSTHOCTH  3HAYEHUW  CIIy4ailHOM  BEJIIMYMHBI 11O
' pacnpeeNieHUI0 WIH C MOMOUIBIO JHarpaMM

5.2 OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OKHUJIAHUS, PUBOJUTH IPUMEPHI
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TOI'0, KaK IMPUMCHACTCA MAaTCMATHUYCCKOC OXKUJAHUC CJIy‘-IElfIHOfI BCJIIMYMHBI, HAXOIUTH
MaTEMaTHYCCKOC OKNAAaHUEC 10 JaHHOMY PACIIPCACICHUIO

5.3 Nmets npencTaBieHne o 3aK0HE OOJIBIINX YHCEN
5.4 HNmets npencraBieHre 0 HOPMaJIbHOM PaCHpeeIICHHN
6 I'eomerpus
OmnepupoBaTh MOHATHAMH: IMUIMHAPHYECKAsT TIOBEPXHOCTh, O0Opa3yromue
6.1 |UIMHAPUYECKON MOBEPXHOCTH, IHMIMHIP, KOHMYECKAs MOBEPXHOCTh, 00pa3yromune
KOHUYECKOW MOBEPXHOCTH, KOHYC, cheprueckasi IoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAIICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
6.5 |cerMeHTa, IIApPOBOW CIIOHM, OCHOBAaHHWE IAPOBOTO CJOS, BBICOTA ILAPOBOTO CIIOS,
IaPOBOM CEKTOP
6.6 Bbuucnare  00beMBl M IUIOIIAAM  [OBEPXHOCTEH  TeJl  BpallleHHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
6.7 OnepupoBaTh MOHATUAMHU: MHOTOI'PaHHMK, BIIMCAHHBII B chepy U OMUCAHHBIN
' OKO0JIO cdepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK UJIH TEJIO BPAILlEHUS
6.8 BbIuncnare COOTHOLIEHHUST MEXIY IJIOLIAAIMU MOBEPXHOCTEH M 00BbEeMaMu

HOJOOHBIX Te
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N3o0paxate u3yyaemble (UTYpbl OT PYKH U C TNPUMEHEHHEM IIPOCTHIX

6.9
YEepPTEIKHBIX HHCTPYMEHTOB
6.10 BEIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' ¢buryp: Bug cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TEJI BPALICHUS
W3BnekaTh, WHTEPIPETHPOBATH U TPEOOPa3OBBIBATH HH(POPMAIIUIO O
6.11 |mpoCTpaHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TPEACTAaBICHHYIO Ha dYepTekax |
pUCYHKaX
[TpumMensTh reoMeTprdeckre (HaKThl ISl PEIICHUST CTEPEOMETPUIECKUX 3a/1ad,
6.12 |mpenrmoJiararoIuX HECKOJBKO IIarOB PEIICHUS, €CITH YCIIOBHUS TPUMEHEHHS 3a/IaHBI B
SBHOM (opMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoInonHATe  OEMCTBUS  CIIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
' YMHOKEHHS BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHU 00JIaat0T
6.15 [IpuMeHsTh MpaBWIIO ApAIJICIICIIUIIEIA IPU CIIOKEHUH BEKTOPOB
OnepupoBaTh NMOHATUSAMU: JAEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
6.1 |MOAYTb BEKTOpA, pPABCHCTBO BCKTOPOB, KOOD/MHATBI BEKTOPA, YION MEKIy
' BEKTOpaMH, CKaJIIpHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHbIE M KOMIUIAHAPHBIC
BEKTOPBI
Haxonuth cymMmy BEKTOPOB U MPOU3BEICHHE BEKTOpa Ha YHCIO, YTOJ MEXKIY
6.17 |BekTOpamH, CKaJIsipHO€ TPOU3BEINCHHE, PACKIAAbIBaTh BEKTOp IO  ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHHEM B JICKapTOBOM CHCTEME KOOPAMHAT
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Pemrate HpOCTCfIH.IPIC rCOMECTPHUYCCKUC 3aJla4id Ha HNPUMCHCHHC BCKTOPHO-

6.19
KOOPJIMHATHOTO METO/Ia
Pemath 3agaun Ha JI0KAa3aTeNbCTBO MATEMaTHYECKUX OTHOUICHUN U
6.20 |HaxOoXJEeHHE TeOMETPUUYECKHX BEIWYHMH IO 00paslaM WM ajJropuTMaM, MpUMEHSS
M3BECTHBIC METO/IbI P PELICHUH CTAHIAAPTHBIX MATEMATUYCCKUX 314
6.21 [IpuMenAT,  mpocTEdIIME NOPOrpaMMHBIE  CPEACTBA M DIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIC CHCTEMBbI IIPU PEIICHUN CTEPEOMETPUUCCKHX 33124
6.22 [MpuBOIUTE TPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TMPHUPOJEC M
' ’KHM3HH, PACIIO3HABATH MPOSIBIICHNAE 3aKOHOB T€OMETPUH B UCKYCCTBE
[MpuMeHATh TOJyYCHHbIC 3HAHUS Ha TPAKTHKE: aHATU3UPOBATH PEaTbHBIC
CUTyalldM W TPUMEHSATh HW3y4YCHHBIC TIOHSATUS B TMPOIECCE IMOWCKA pEIICHHS
603 |MaTEMaTHUECKH copMyIHpPOBaHHOM MPOOIEMBI, MOICIUPOBATH PEANBHBIC CUTYAIlMN

Ha SI3bIKE TE€OMETPHUM, HCCIENOBAaTh IOCTPOCHHBIE MOJETH C HCIOJIb30BAHUEM
reOMETPUYECKUX TMOHATHUH W TeopeM, ammapara anreOpbl, pemarbh MpaKTHYecKue
3a/1auM, CBSI3aHHbIE C HAXOKJCHHUEM F€OMETPUUECKUX BEIMYMH

IIpoBepsiembie d1eMeHThI coaepkanus (11 kiace)

Kon

[IpoBepsieMblil 37IEMEHT coIepKaHUs

1

Yucna v BRIYMCICHUS

1.1

HaTypaJ'ILHLIC n OCJIbIC YKClia. HpI/I3HaKI/I JACITUMOCTH LCIIBIX YHUCECI
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1.2

Crenenb ¢ pallMOHaJIbHBIM MOKa3aresaeM. CBOWCTBA CTENIEHU

1.3 Jlorapudm uyucna. [lecaTHaHbIe U HATYpAIbHBIE JOTAPHUPMBI
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 [IpeoOpa3oBanHue BbIpaKEHUH, CoAepKALIUX JIOTapU(PMbI
2.2 [IpeoOpazoBanne BRIpaKEHHA, COACPIKAIINX CTEIIEHH C PAallIOHAIBHBIM TIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toxa3aTenpHBIC YpaBHEHHS H HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CI/ICTCME:I JIMHEHHEBIX vypaBHeHHI;'I. Pemienne mnpuknaaHbIX 3aga4 € [MOMOIIBIO
CHCTEMBI JIMHEHHBIX YPABHEHUIN
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB
o8 [IpuMeHeHre ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a/1a4
U 337124 U3 pa3IMuHbIX 001aCTeil HayKH U pealbHOM KU3HU
3 OyHKIUU U TpapuKu
Oyukius. [lepuonnyeckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYyHKIMH.
3.1 MaxkcuMymbl 1 MUHUMYMBI pyHKIIMU. Hanbonbliiee 1 HauMeHblllee 3HaYeHUEe (PYHKIUU Ha
IIPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu
3.3 IToxa3zaTenbHas u norapudmuyeckas GyHKINU, X CBOUCTBA U TpapUKH
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3.4 Hcnons3oBanue rpagukoB (GyHKIUH 111 pelIeHus] ypaBHEHHH U JIMHEHHBIX CHCTEM
Hcnonb3oBanne rpadukoB  (QYHKOUHA  JUISI  WCCIEAOBAHHUS  IPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PEIICHUN 33/1a4 U3 JIPYTHX y4eOHBIX MIPEIMETOB U
peanbHOM KU3HU
4 Hagana maTemaTnueckoro aHaimsa
4.1 HenpepriBHble (pyHKIIMN. MeToa MHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpruueckuii v GpU3MUECKUI CMBICT POU3BOIHOMN
43 [IpousBonHbie 3neMeHTapHBIX GYHKIUH. DOpMyNbl HaXO0XJIEHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMMA
44 [IpumeHeHre mNPOU3BOJHOW K HCCIENOBaHUIO (QYHKIMM HAa MOHOTOHHOCTh H
' sKcTpeMyMbl. HaxoxeHne HauOoJIbIero 1 HaMMEHbIIEro 3HaUeHNUs (PyHKLUU Ha OTPE3Ke
45 IIpumeHeHre TPOU3BOJHON AJIsl HAXOKICHUS HAWITYYIIErOo PEIICHUS B IPUKIIAJIHBIX
' 3ajaydax, AJs ONpelesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTo (OpMyIIoi UK rpadukom
4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reoMmerpuyeckiii U gpusnueckuil cmpicia. Beruncnenue nHTerpaia mno
' dhopmyne Herotona - JleitOauma
5 Teopus BeposTHOCTEN U CTaTUCTUKA
UucnoBple XapaKTEPUCTHKU CIIy4alHBIX BEJIMYMH: MAaTEMaTUYECKOE O0XKHMJAHUE,
51 JUCIEpCUsl W CTaHAApTHOE OTKJIOHeHue. llpumepbl NpUMEHEHHs MaTeMaTU4eCcKOro

O0XXHJIaHMS, B TOM YHCJIE B 33Jadyax U3 MOBCEAHEBHOM >KM3HU. MaTeMaTuuecKoe OXKHJIaHNe
OMHApHOM cny4yailHOW BeNWYMHBL. MareMaTH4eckoe OXKHMIAHHUE CYMMBI CIy4ailHBIX
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BECIMUMH. MaTeMaTHuecKoe OKHUAaHHUC U JUCIICPCUA T'COMETPUUYCCKOI0 U 6I/IHOMI/IaJIBHOI‘O
pacrpeneneHuin

3aKkoH OOJBIIMX YHCENl M €ro poJib B HayKe, Ipupoje U obmiectBe. BriGopouHbIit

5.2 .
METO/1 UCCIIEIOBAHUM
[IpuMepsl  HENpepbIBHBIX  CiydalWHbIX BenuuuH. [loHATHE O  MIOTHOCTH
5.3 pacnpezneneHus. 3ajaud, NPUBOJAALIME K HOpMalbHOMY pacnpenenenuto. [lonstue o
HOPMaJIbHOM pacnpezeieHuu
6 I'eomerpust
Hunmuaapudeckasi OBEPXHOCTh, 00pa3yroNue MWIMHAPUIECKON MOBEPXHOCTH, OCh
6.1 MWIMHAPUYECKON moBepxHOCTH. [lunmwHIp: ocHOBaHMs W OOKOBas TOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TIIONAAh OOKOBOW U MOJTHON TTOBEPXHOCTH
Konunueckas moBepXHOCTb, 00pa3yrome KOHMYECKOH MOBEPXHOCTH, OCh U BEpILINHA
6.2 KOHHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME M BepuInHa, 00pa3yrolas U OCbh, TUIOIIAb
' OOKOBOW M TIOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue U BhICOTa, OCHOBAHUS U
OOKOBAas TIOBEPXHOCTH
6.3 Cdepa u map: neHrp, paauyc, AuaMeTp, IIONMIas HOBEPXHOCTH cdepbl. B3aumuoe
' pacnoJiokeHue cdepsl U MI0CKOCTH, KacaTeabHasl INIOCKOCTh K chepe, mionaab chepsl
6.4 N3o00paxkenue Ten BpaleHus Ha MIOCKOCTU. Pa3BepTka nuiIuHApa U KOHyca
6.5 KoMOunaruu Tten BpamieHUST ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIKCAHHBIH
' okoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BpallleHUs
6.6 [Tonsitne 06 obweme. OcHOBHBIE CBoOiicTBa 00beMOB Tel. Teopema 00 oObeme

IpAMOYT'OJIBHOTO IMapajiiejienmIiea u CJICACTBUA U3 HEC. O0beM HUJIMHAPA, KOHYCA. O0beM
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mrapa ¥ miomazib chepsl

6.7

[TooOHbIe Tena B npocTpancTBe. COOTHOMICHHS MEX/Ty TUIOMIAIMHU TOBEPXHOCTEH,
o0BbeMaMHU IO J0OHBIX TENT

6.8

Ceuenusa umiauHApa (MapauieTbHO W TMEPIECHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

Bextop Ha miockocty U B mpocTpaHcTBe. (CloKe€HHME M BbIUMTAHUE BEKTOPOB.
YMHOXKEHHME BEKTOpa Ha 4ucio. PasnokeHwe BekTopa IO TpPeM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBwio mnapamnenenunena. Pemenue 3amad, CBSA3aHHBIX C NPUMEHEHHEM
MpaBUJI JCMUCTBUIN C BEKTOpaMU

6.10

[IpsimoyronpHast cucTeMa KOOpAWMHAT B MOpocTpaHcTBE. KoopawHaThl BEKTOpA.
[Ipocreiimme 3agaun B KOOpAUHATAX. YTOJ MEXAY BeKTOpamu. CKalsIipHOE MPOU3BEICHUE
BEKTOPOB. BrluncieHue yrioB Mexay NpsAMBIMU U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN
METO/I IPH PEILIEHUU T€OMETPUUECKUX 3a4a4
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2.1.6.2. IIposepsiembie Ha EI'D no maTtemaTuke TpeOGOBaHMs K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHero 001ero
oOpa3oBanus u IlepeueHs 3j1eMEeHTOB copepkaHusi, npoBepsieMbix HA EI'J mo
MaTeMaTHKe

g mpoBefeHHs] €AMHOTO TIOCYJapCTBEHHOTO 3K3aMeHa Mo MaremaTuke (nanee - EI'D mo mareMaTuke) HCIOJIb3yeTcs
nepeveHs (KoaudukaTop) mpoBepsIeMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTPAMMBI CPETHETO
obmero oOpa3oBaHUs W JJIEMEHTOB cojepkanus. [Ipu mpoBemenun EI'D mo marematmke 0a30BOTO YpPOBHS M3 TIEPEUHS
(komudukaTopa) BEIOMPAIOTCS MO3UIMH, COOTBETCTBYIONINE (hefepanbHON paboueil mporpaMMme o MaTeMatuke (6a30BbIi ypOBEHb)

IIpoBepsiembie Ha EI'D 1o maremaTuke TpedOBaHus
K pe3yJbTaTaM 0CBOCHUS OCHOBHOM 00Pa30BaATEJIbHOM MPOrPAMMbI

cpeaHero o01ero oopazoBaHus
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Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEr0o 00pa30BaHUS

1

Brnanenne meromaMu MOKa3aTeNnbCTB, AITOPUTMAMHU PEUICHHS 33/1a4; YMEHHE
(dbopMynmHpoBaTh M ONEPHPOBATH TOHATHSAMH: OIpENIEICHHE, aKCHOMa, TeopeMma,
CIIEZICTBHE, CBOWMCTBO, IPH3HAK, JOKa3aTENbCTBO, PABHOCHIIBHBIE (DOPMYIHPOBKH;
NPUMEHATh UX; YMeHue (GOopMyaupoBaTb OOpaTHOE U MPOTUBOIOJIOKHOE
YTBEp)KJICHHE, TIPUBOJIUTH TMPUMEPHl W KOHTPIPHUMEPHI, HCIOIB30BATh METOJ
MaTeMaTUYeCKOH MHIYKIUHU; TIPOBOINTH JI0Ka3aTeIbHbIE PACCYXKICHUS TPH PEUICHUN
3a7a4, OIEHHUBAThH JIOTHYECKYIO MPABHIIBHOCTh PACCYKICHHIA; YMEHHE OTIEPUPOBATH
MOHATHUSMHU: MHOKECTBO, TOJMHOKECTBO, OIEPAIlMM HajJ MHOXXECTBAMH; YMEHHE
WCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaTr I ONWCAaHHWS PpeaTbHBIX
MPOIIECCOB W SIBIICHWH W TPH PEUICHWW 3ajad, B TOM YHCIEe M3 APYIHX Y4eOHBIX
MPEIMETOB; YMEHHUE OIEPHPOBATH MOHATUSAMH: Tpad, CBSA3HBINA rpad, AEpPeBO, UK,
rpad Ha MJIOCKOCTH; YMEHHE 3aJ1aBaTh M OMMCHIBATh T'padbl pa3IMUHBIMH CIIOCO0AMU;
MCIO0JIb30BaTh Ipadbl PU pElICHUN 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMH: HATypajJbHOE YHCIO, LEJ0e YHCIIO,
CTeNEeHb C IIeJIbIM [OKa3aTeleM, KOPEHb HaTypajJbHOM CTENeHH, CTENeHb C
paloHaIbHBIM MOKa3aTeNleM, CTENeHb C JeHCTBUTEIbHBIM IOKa3aTelieM, Jorapudm
YHClia, CUHYC, KOCHMHYC M TaHTE€HC IMPOU3BOJBLHOTO YHCIA, OCTAaTOK IO MOJYIIIO,
paloHaIbHOE YHCIIO, MPPAMOHAIBHOE YHUCIIO, MHOXKECTBAa HATYpPAIbHBIX, IEJNbIX,
palMoOHaNbHBIX, JCUCTBUTENBHBIX 4YHCEN; YMEHHE HKCIOJb30BaTh IPU3HAKU
JeMMOCTH, HAaWMEHBIINM OOIMNA JenuTeNnb M HauMEHblIee o0Ilee KpaTHOe,
anroput™ EBKinaa npu pemeHnn 3ajay; 3HAKOMCTBO € Pa3IMYHBIMU MMO3UIIUOHHBIMU
CUCTEeMaMH  CUUCJICHHS; YMEHHE BBIIOJHATh  BBIUMCICHHE 3HAYEHUH U
npeoOpa3oBaHusl BBIPAKEHUH CO CTENeHsAMH U Jorapudmamu, mnpeoOpa3zoBaHUs
IpOOHO-PAllMOHANBHBIX ~ BBIPAKEHUN;  yMEHHUE  ONEpUPOBATh  TOHATHUSMU:
MOCJIEIOBATENIFHOCTh, apu(MeTnyeckas MpOTpeccHsi, TeOMETPUYecKast MPOTpPeccus,
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OCCKOHEYHO  yOBIBaromass TEOMETpHUYECKass NPOTrpeccusi; yMEHHE 3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIE C IOMOIIBI0 PEKYPPEHTHBIX (HOPMYI; yMEHHE
OTIEPHPOBATH TOHATHIMHU: KOMIUIEKCHOE YMCIIO, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJYJAb W apryMEHT KOMIUIEKCHOTO dYHWcia, (hopMa 3almuch KOMIUICKCHBIX YHCEI
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAas WU anredpanyeckas); yMETb INPOU3BOAUTH
apupMeTHUECKHe JEWCTBUS C KOMIUICKCHBIMH YHCIAMH;, TPUBOJUTH TPHUMEPHI
WCTIOJIb30BAHUST KOMIUIEKCHBIX YHCENI; OTIEPUPOBATh MOHATUSAME: MaTpuia 2 X 2 u 3 X
3, oTIpeneNuTeNb MaTPHIIbI, FTEOMETPHIECKUI CMBICIT OMIPEICTUTENS

YMenune OINCpHUpOBaTh INOHATUAMM: paluOHAJIbHBIC, HppaliOHAJIBHEBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(i)MI/IIIeCKI/Ie, TPUTOHOMECTPUYCCKHUEC YPAaBHCHUA U
HCpaBCHCTBA, HUX CHUCTEMBI; YMCHHC OICPUPOBATHL TOHATUAMHU: TOKIACCTBO,
TOXX/IECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHUE, HEPABEHCTBO, CHCTEMa YpPaBHEHUU H
HEPaBCHCTB, PAaBHOCHUJIBHOCTDH ypaBHeHHﬁ, HCPABCHCTB U CHUCTEM; YMCHUC pPCIIATH
YpaBHCHHA, HCPABCHCTBA W CHUCTCMbI C IIOMOIIBIO PA3IMYHBIX HNPHUEMOB; pPCIIATH
ypaBHEHHUS, HEPABEHCTBA U CHUCTEMbl C TapaMeTpPOM; HIPHUMEHSTHh YpaBHEHUS,
HEpaBEHCTBAa, WX CHCTEMbl JJS pPEUICHUS MaTeMaTH4YeCKHX 3aJad U 3a1ad u3
pa3IUYHBIX 00JIaCTEH HAYKU U PEATbHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSMHU:  (YHKIUS, YETHOCTh  (DYHKIIHH,
MEePUOJUYHOCTh (DYHKIIMH, OTPAaHHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTH (YHKIIHH,
9KCcTpeMyM (yHKIMM, HauOosblllee W HaUMEHblIee 3HaYeHUs (QyHKIUM Ha
MIPOMEXYTKE, HempepblBHAs (DYHKIUS, acUMNTOTHI Tpaduka (QyHKIUH, MepBas U
BTOpass NpoOU3BOJHAs  (YHKIUH, TEOMETpPUUYECKUH U  (U3UYECKUH  CMBICI
MIPOM3BOJIHOM, TepBOOOpa3Has, ONpeACTCHHBIA WHTErpaj; yMEHHE HaXOJIUTh
acUMNTOTHl Tpaduka GYHKIMH, YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEACHUSA, YACTHOTO M KOMIO3UIMHU (YHKIMHA, HAXOAUTh YpaBHEHHE
KacaTelnbHOU K rpaduky QYHKIUHU; YMEHHE HAXOAUTH MPOU3BOJHBIC dJIEMEHTAPHBIX
(GyHKIMI; yMEHUE WCIONIb30BaTh MPOU3BOAHYIO MM HCCIeAoBaHHsS (DyHKIHH,
HaxXOJUTh HaWOONBIINE W HAMMEHbIIUE 3HAueHUs (QYHKIMA; CTPOUTh Tpaduku
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MHOTOWJIEHOB C MCIIOJb30BaHUEM allapaTa MaTeMaTHYeCKOIo aHaJlu3a; IPUMEHSThH
MIPOU3BOJIHYIO JUISl HAXOXKJEHUSI HAUIYUILIEro PELICHUsl B IPUKIIAHBIX, B TOM YHUCIIE
COLIMAIBHO-PKOHOMHUYECKUX M (PU3MUECKUX 3a/1a4ax; HAXOIUTh IUIOMAAA U 0OBEMBI
buryp ¢ TOMOIIBIO HWHTETpaia; MPUBOJUTH TMPUMEPHl  MaTEMaTUYECKOTO
MOJEIIUPOBAHUS C IOMOIIBIO U (HEepeHIINATBHBIX YPaBHEHUM

YMeHue onepupoBath MOHATHAMM: Tpaduk (QyHKUMH, oOpaTHass (YHKIMS,
KOMIIO3uLusl GYHKUUHN, IMHEHHas QYHKUUS, KBaJpaTuyHas QpyHKIHUS, palluOHAIbHAs
¢yHKIMS, CcTeneHHass (YHKUMs, TpUTOHOMeTpudeckue (yHKIUH, oOpaTHbIe
TpUrOHOMETpHUUecKne (YHKIMHU, TOKa3aTeslbHas W Jorapudmuueckas (QyHKIUU;
YyMEHHE CTpPOUTh TpaduKd U3YYEHHBIX (YHKIHM, BBIIOJHATH MpeoOpa3oBaHUs
rpadgukoB GYHKIMM, HCMONb30BaTh TpaduKd [ HU3Y4YEHUS MPOIECCOB H
3aBUCHUMOCTEH, NMpH pelIeHWH 3a7ad U3 APYruxX Y4eOHBIX MpeAMEeTOB M 3a1ad U3
peasibHOM JKM3HM; BbIpaxaTb (OpMyJaMu 3aBHUCHUMOCTH MEXAy BeIMYWHAMU;
WCIO0JIb30BaTh CBOMCTBA U Tpaduku QYHKIMI sl pelieHnsl ypaBHEHUH, HEPAaBEHCTB
U 3aJad C MapaMeTpaMy; HU300pakaTb Ha KOOPAMHATHOH IUIOCKOCTH MHOXECTBa
pellIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/Jaddl pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JIOJIW U YacTH, Ha JABWXKEHUE, paboTy, CTOMMOCTh TOBApOB U YCIYT,
HaJOTH, 3aJaud U3 OO0JIACTU YNpPaBIICHUS JIMYHBIMU M CEeMEHHBIMU (UHAHCAMM);
COCTaBIISAITh BBIPOKEHUS, ypPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBUIO
3a/lauM, HCCIEeNOBaTh IMOJNYyYEHHOE pelIeHHe W OICHUBATh MPaBJIONOJ00HOCTh
pe3yNbTaTOB; YMEHHE MOJEIUPOBATh peajbHble CUTyallUM Ha SI3bIKE MAaTeMaTUKU;
COCTaBIISAITh BBIPOKEHUS, ypaBHEHUS, HEPABEHCTBA U HX CHUCTEMbI IO YCIOBHIO
3a/lauM, UCCIE0BaTh MOCTPOCHHBIE MOJEIH C HUCIOJIb30BAHUEM armapaTa anreOpsl,
WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue OIICPHUPOBATh IMOHATHAMU: CPCIAHCC apHQ)MeTqucxoe, MCAHaHa,
HaWOoOJIblllee W HaWMCHbBIIIEE 3HAYCHHUA, padMax, HAUCIEPCUA, CTAHAAPTHOC
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OTKJIOHEHHE  YHCIIOBOIO  Habopa; yMEHHE U3BJIEKaTh, HWHTEPIPETHPOBATH
nH(QOpMaLMIO, TPEACTABICHHYIO B TaOmWIaX, Ha JauarpamMmax, rpadukax,
OTPaXKaIoIY0 CBOMCTBA pEAJbHBIX IMPOLECCOB M  SBICHUH; NPEACTABIATH
I/IH(bOpMaIII/IIO C IIOMOIIIBIO Ta6JII/III U JuarpamMm; HCCICAOBATb CTAaTUCTUYCCKHC
JaHHBIC, B TOM 4YHCJIC C IPUMCHCHHUEM rpa(bnqecxnx MCTOAOB U OJJICKTPOHHBIX
CPEICTB; rpaUUECKu UCCIIEeI0BATh COBMECTHBIE HAOMIOAEHHS € MOMOIIBIO TUarpaMm
paccenBaHus U JINHEWHON perpeccun

YMeHue onepupoBaTh NOHATUSIMM: CIy4ailHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIIyYalHOTO  COOBITHSA; YMEHHE BBIYUCIATH  BEPOSITHOCTh  C
WCIOJIb30BaHUEM TIpaUUYECKUX METOJOB; MPUMEHSTh (DOPMYNIBI CIOXKEHUS H
YMHOJKEHHUSI BEpOSITHOCTEH, (PopMynny MOJHON BepoATHOCTH, (hopmyny beprysiu,
KOMOMHATOpHBIE (DAKTBI U (POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA,
YyMEHHE ONEepUpOBaTh MOHATUSAMHU: CilydailHass BEJIMYMHA, paclpeaereHue
BEPOSITHOCTEHM, MaTeMaTHYecKoe OXKHUAaHue, JUCIEPCUsl U CTaHAAPTHOE OTKIOHEHHE
CllydallHOM BEJIMYMHBI, (YHKUHUU pacHpelesieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTEIbHOTO W HOPMAJIBHOIO PaCHpeNesCHU; YMEHHE HMCIO0JIb30BaTh CBOMCTBA
M3YYEHHBIX PACHPENEICHUN I PEIIeHUs 3a7ad; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJIBIINX YHCET, METO/Ibl BBIOOPOYHBIX UCCIIEI0OBAaHUI; YMEHHUE PUBOAUTH PUMEPDI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEN B MPUPOJIHBIX U OOLICCTBEHHBIX SBICHUSIX;
YMEHUE ONEPUPOBATH IMOHATUAMM: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHWH,
YHCIIO MEePECTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHbBIE (PaKThI
U pacCyKICHHsI Ul PEIleHusl 3a/ay; OLEHUBATh BEPOSITHOCTH pEANbHBIX COOBITHH;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U UHTEPIIPETUPOBATH ITOJTYyYEHHBIN PE3yabTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, MPSIMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUN yroJj, ABYTPaHHBII Yo, TpeXrpaHHbIi yro,
CKpPELIMBAIOIIMECS TpPsMbIE, MapauIeIbHOCTh U IMEPIEHAUKYISIPHOCTh MNPSAMBIX U
IJIOCKOCTEN, Yrojl MEXAY NPSIMBIMH, YroJl MEXKAY MNPSMOM M INIOCKOCTBIO, YrOJ
MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY
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IPSIMBIMU, PACCTOSHUE MEXKIY INIOCKOCTSAMHM; YMEHHUE HCIIOIb30BaTh IPU PELICHUU
3a/1a4 M3Yy4eHHbIEe (DaKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHUE OLEHUBATh pa3Mepbl
O00BEKTOB OKpPYKAIOIIET0 MHpPA; CTPOUTh MAaTEMAaTUYECKHE MOJIENH C MOMOIIBIO
F€OMETPUYECKUX IOHATUM M BEJIMYMH, PEIIATh CBA3AHHBIE C HUMHU IIPAKTUYECKHE
3a1a4u

10

YMeHue omnepupoBaTh MNOHATUSAMU: IUlOHIanb (GUIYpbl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, TIPAaBWJIBHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KyO,
napaiesienurel, Ipru3Ma, TupamMuIa, GUrypa u MOBEPXHOCTh BPAIICHUS, [IHIHHID,
KOHYC, map, cdepa, mwiomaas chepsl, TUIONaab MOBEPXHOCTH MUPAMUJIbI, TPU3MBI,
KOHYCa, IWIMHIpPA, 00beM KyOa, MpsIMOYrOJHHOTO TMapauielieluIieaa, MTHPaMHUIbL,
MPHU3MBI, IWJIMHAPA, KOHYyca, IIapa, pa3BepTKa IOBEPXHOCTH, CEUCHHsS KOHyca H
WIMHIpA, TapajyiebHble OCH WM OCHOBAHMIO, CEYCHHE MIapa, TUIOCKOCTb,
Kacaromasicsi cepbl, MWIHHPA, KOHYCa; YMEHHE CTPOUTHh CEYCHWE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPBI 1 TIOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM
YyHyCclie C TIOMOIIBIO JJIGKTPOHHBIX CpPEIACTB; YMEHHE MPHUMEHSTh CBOMCTBa
reoMeTpHUecKUX (pUryp, caMocToaTeabHO GOPMYIUPOBATH OMPEIEICHUS N3Y4aeMbIX
¢buryp, BBIABUTaTh TUIIOTE3bl O CBOMCTBAaX M TNpHU3HAKAX TreoMeTpuyecKux Guryp,
000CHOBBIBATH WJIM OMPOBEPraTh MX; YMEHUE MPOBOJUTH KiIacCHPUKANHIO GUTYp TIO
Pa3IMYHbBIM MPU3HAKAM, BBITIOJIHATH HEOOXOAUMBIE TOTIOJTHUTENbHBIE TOCTPOCHHUS

11

YMeHue  omnepupoBaTh ~ NOHATHUSMHU:  JIBIDKGHHME B IPOCTPAHCTBE,
MapajuieIbHbI TIEPEHOC, CUMMETPUS Ha TUIOCKOCTH W B TMPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue MOA0OMUsS, MOAO0OHBIE (UTYPHI, YMEHHE pacllO3HaBaTh PaBHBIE H
moA00HbIe (PUTYPHI, B TOM YHCIIE B PUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh
F€OMETPUYCCKHE OTHOIICHHUS TP PEHICHUW 3a]ad; HaxXOJUTh T'€OMETPUUYCCKUC
BEITUYMHBI (IUIMHA, YTOJI, MJIOLAab, 00BEM) IPU PEIICHUH 3a7a4 U3 IPYTHX Y4eOHBIX
MPEeIMETOB M U3 PeaJbHOW KU3HH, YMEHHE BBIUUCIATH F€OMETPHUYECKHUE BEIMYUHBI
(nmuHA, yromi, IUIomIaab, 0O0BEM, IUJIOMIA/b TMOBEPXHOCTH), HCIOJB3YS W3yYCHHBIE
¢bopMynbl U METOJBI, B TOM YHCJE: IJIOUIaJb MOBEPXHOCTU MUPAMUJIBI, MPHU3MBI,
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KOHyca, UWIMHApa, TIUomans  cdepbl; 00beM  Kyda,  MPSIMOYrOJBLHOTO
napaJuiesienure/a, MUpaMu/Ibl, PU3MBbI, IUIMHIPA, KOHYCA, [1apa; YMEHUE HAXOUTh
OTHOIIIEHHE 00BEMOB TMOAOOHBIX QUTYP

12

YMeHHe onepupoBaTh IMOHATUAMH: HIPSIMOYIOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIACHUE
BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTOpa IO 0a3ucy, CKaIApHOE NPOU3BEJICHHE,
BEKTOPHOE MPOM3BEACHHE, YroJl MEXKIYy BEKTOPAMM; YMEHHE HCIOJIb30BAThH
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEUICHUS TE€OMETPUYECKUX 3a1ad M 3ajad
JIPYrux y4eOHbIX IPEIMETOB

13

YMeHue BbIOMpPATh MOIXOISAIIMNA METOJ JUld PELIeHUs 3aJayd; MOHUMaHHE
3HAYUMOCTH MAaTE€MaTUKU B M3Yy4EHHM NPUPOJHBIX M OOLIECTBEHHBIX IMPOILIECCOB U
ABJICHWI; YMEHHE pacCIO3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MATHKH B HCKYCCTBE,
YMEHHE MPUBOJIUTH MPUMEPBI MATEMATHYECKUX OTKPBITHM POCCUMCKON M MHUPOBOM
MaTeMaTHYECKON HAYKH

IlepeyeHb 3JIEMEHTOB COAepPKaHus, poBepsieMbix HA EI'D

0o MaTEMATHUKE

Kon

[IpoBepsieMblii 37IeMEHT coJIep>KaHus

Yucaa ¥ BEIYUCICHUS
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11

HarypanbsHble u nensie yncna. [Ipu3Haku JenMMOoCTH HEIIbIX YUCE

1.2 Paumonaneupie uyuciaa. OOBIKHOBEHHBIE M JACCSATHYHBIC JApPOOU, TPOLEHTHI,
OECKOHEUYHBIC MTEPHOIUICCKHUE TPOOH

1.3 ApupmeTruecKnii KOpeHb HATYpaIbHOU cTeneHu. J{eHCcTBHs ¢ apu(MEeTHIECKUMHU
KOPHSIMH HATYPaTbHOU CTETICHH

1.4 Crenenp ¢ 1enbiM TokazareneM. CTeneHb € palMOHAIBHBIM TOKa3aTeleM.
CBoiicTBa cTeneHn

15 CuHyC, KOCHHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapU(HMBI

1.7 JlefictBuTenbHble 4YKcla. ApU(METHUYECKHE OIepanud ¢ JeHCTBUTEIbHBIMU
yucnamu. [lpuGnkeHHble BBIYUCICHUS, MpPaBUIA OKPYTJIEHUS, NMPUKUIKA M OICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBaHue BeIpaKeHUH

1.9 KommuiekcHbie uncia

2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIOHATbHBIC YPABHEHHS

2.2 WppanmonansHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHUS
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[Toxa3zaTenbHbIC U JOTapUPMHUUECKIE YPABHEHUS

2.5 [enbie u 1poOHO-paIIOHATBHBIC HEPABEHCTBA

2.6 WppanmonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U TOrapupMUUECKre HEPAaBEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuna cucTeMbl JIMHEWHBIX YpaBHEHNH. ONpeaenTens MaTpULbI

3 OyHKIMU U TpapuKu

3.1 OyHKIUA, crocoObl 3ananus GyHknuu. ['paduk ¢ynkiuu. Bzaumao oOpaTHbIe
¢dbyakuun. YetHsie u HeueTHbIC PyHKIMH. [leproaudeckue GyHKIIUNA

3.2 OOGmactp ompeAeneHUss WU MHOXKECTBO 3HaueHmd GyHkumu. Hymu dyHKImm.
[IpomexyTku 3HaKONMOCTOAHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (DyHKIHMH. MakcCUMyMBbI
u MuHUMYMbl GyHkuuu. HawuGonpiiee u HauMeHblllee 3HaYeHHE (QYHKIUU Ha
MIPOMEXKYTKE

3.3 CrenenHas ¢yHKUMS C HaTypalbHBIM M LENbIM MoKa3areneMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-0¥ cTeneHn

3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu

3.5 IToxa3zaTenbHas u norapudmuyeckas GyHKINUU, UX CBOUCTBA U TpapUKH
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3.6

Touku paspbBa. Acumnrtorel TrpadukoB ¢(ynkumid. CpoiicTBa  (QyHKIMIA,
HETPEPHIBHBIX HA OTPE3KE

3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudpmernueckass ©  TreoMeTpuueckas mporpeccun. Dopmyna  CIOKHBIX
MIPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipou3BoiHbIE F€MEHTAPHBIX (PYHKIMN
4.2 [IpumeHenne MpoU3BOJHOM K HCCIEAOBaHHIO (DYHKIUH Ha MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxaeHue HamOoONbIIEro M HAaUMEHBIIETo 3HA4YeHWs (QYHKUIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. Jlnarpammsl Diisepa - Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunaTtopuka
7 I'eomerpus
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7.1

@urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopaunats! 1 BEKTOpEI

YUYEBHO-METOJNYECKOE OBECIEYEHUE OGPA30BATEJABHOI'O
MPOLIECCA

1.

Marematuka. AnreOpa v Hadasia MaTeMaTuueckoro ananusa, 10 kimace/ Mep3msak A.I'., HomupoBckuii

I.A., ITonsxoB B.M.; mox penakiueii [Togonbckoro B.E., O6mecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO

Nznarensckuii nentp «BEHTAHA-I'PA®y; AkninonepHoe obmectBo «M3aaTensctBo «IIpocBemnieHne»
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2. Marematuka. Anre6pa 1 Hayana MaTeMaTH4ecKoro ananusa, 11 knacc/ Mepsmsik A.I'., HomupoBckuii
H.A., TlonsaxoB B.M.; nox penaxiueit [Togonsckoro B.E., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO

Wznarensckuii uentp «BEHTAHA-I'PA®»; Axunonepnoe obmectBo «M3narensctBo «IIpocBemenney

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA
1. Marematnka: anreOpa v Hayajla MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u Hadana
MaTeMaTUYECKOTO aHaju3a: JUJaKTHIecKue MaTepuansl: 10 kiacc: mocodue uisl yqamuxcs
obmeo6pazoBarenbHbiX opranuzaiuii / A.I'. Mepansk, B.b. ITononckuit, E.M. Pabunosuu, M. C. Skup. —
M.: Benrana-I'pad, 2019 — 176¢.
2. Maremaruka: anredpa U Hadaisa MaTeMaTHUECKOTO aHalln3a, TeoMeTpus. Anredpa U Hadana
MaTeMaTUYECKOTO aHaju3a: JUIAKTHIeCKue MaTepuabl: 11 kiacc: mocobue isl yaamuxcs

obmeo6pa3oBarenbHbIX opranu3aiuii / A.I'. Mepansk, B.b. ITononckuit, E.M. Pabunosuu, M. C. Skup. —

M.: Benrana-I'pad, 2019 — 176¢.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. https://resh.edu.ru - TocynapcTenHas oOpa3oBarenbHas matdpopma «Poccuiickast FIeKTpOHHAS IITKOJIAY.

2. www.school-collection.edu.ru — xosutekius 00pa3oBaTeIbHBIX PECYPCOB
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3.

https://www.yaklass.ru
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