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[NTOACHUTEJIBHAA 3AITNCKA

Paboyas nporpamma yueOHOTO Kypca «BeposaTHOCTh U cTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa cpeaHero obmero oOpaszoBanus, DenepanpHoil paboueit
nporpamMmel cpegHero oOmiero oOpaszoBanust «l'eomerpus. ba3oBelii ypoBeHBY», C y4€TOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaguIMid poccUiickoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCHIEUMBAET OBJIAJCHHE
KIIFOYEBBIMH KOMIIETCHIIMSMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BHTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHS
JTUYHOCTH 00YyJarONUXCsl.

HEJIM U3YYEHUA YYEBHOTI'O KYPCA

VY4eOHbIi Kypc «BeposiITHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW mikoJibl. Kypc
npenHazHayeH uig GOpMUPOBAaHUSA Y OOYYaIOIIUXCSl CTATUCTUYECKOM KYJIbTYpbl U MOHUMaHUS
pOJIM TEOPUHM BEPOSTHOCTEHM KAK MATEMaTUYECKOIO0 MHCTPYMEHTA JUIS M3Y4YEHMS CIIy4allHBIX
cOOBITHI, BeTMUUH U npotieccoB. [Ipu n3yuenuun Kkypca oGoramaroTcs NpeACTaBICHUS YUaluXcs
0 METOJIaX MCCIEe0BaHN U3MEHYMBOIO MUPA, Pa3BUBAETCS TOHUMAaHUE 3HAYUMOCTH U OOIIHOCTH
MaTE€MaTUYECKUX METONOB IO3HAHUS KaK HEOTHEMJIEMOW 4YaCTH COBPEMEHHOIO €CTECTBEHHO-
Hay4YHOTO MUPOBO33PECHHUS.

CognepxaHue Kypca HaIpaBJICHO Ha 3aKPEIUICHWE 3HAHWMN, MOJIyYEHHBIX IIPH H3Yy4CHUH
Kypca OCHOBHOM IIKOJIBbI ¥ HA Pa3BUTHE IPEICTABJICHUH O CIIy4allHbIX BEJIMYMHAX U B3aUMOCBS3AX
MEXAY HUMH Ha BaKHBIX IPUMEPAX, CFO’KETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMH LEJIIMU B CTPYKType yueOHoro kypca «BeposTHOCTh n
CTaTUCTHKa» CpeJHEeH IIKOoJbl Ha 0a30BOM YpPOBHE BBIJICJIEHBl CIEAYIOLIUE OCHOBHbBIE
cojepxarenbHble JUHUU: «CiydaiiHble COOBITHSI U BepOATHOCTH», «CiydailiHble BEIMYUHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro uacTb Kypca 3aHMMAeT M3y4€HHE TIE€OMETPUYECKOro M OMHOMHAIBHOIO
pacnpefesleHuii M 3HAaKOMCTBO € WX HENPEPBIBHBIMU aHAJIOTaMM — IIOKAa3aTCNIBHBIM U
HOPMAaJIbHBIM paclpeAcIcHUsIMU.

Copnepxanne nuHuM «Ciy4aiiHble COOBITHSI UM BEPOSATHOCTH» CIY)KUT OCHOBOM st
(bopMupoBaHUs IPEICTABICHUH O paclipeielIeHUH BEPOSITHOCTENH MEX/1y 3HAUCHUSIMU CITy4ailHbIX
BEJIMYMH, a TaKKe 3Ta JMHUA HeoOXoaMMa Kak 0a3a A M3ydeHHs 3aKoHa OOJbIIUX YUCET —
(GyHIAMEHTAJILHOTO 3aKOHA, JAEHCTBYIOUIET0 B HPUPOJE M OOLIECTBE U  HMEIOILEro
MaTeMatuueckyro  opmanmuzanuio. CaM  3akoH  OONBIIMX  YHMCed Ipejlaraercs B
03HAKOMUTENBHON (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUECKOTO (popMain3ma.

Tewmsl, cBsI3aHHBIE C HEMPEPBIBHBIMU CIIYyYalHBIMU BEIMYMHAMH, aKLIEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha ONMCAHMM WM M3YYEHHMH CIy4alHBIX SBJICHUI C TOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHUE YAENSeTCs MOKa3aTelbHOMY U HOPMAJIbHOMY pacrpeeeHusIM,
IpU OSTOM TMpeNArnojaraeTcs O3HAKOMHUTEIbHOE H3ydeHHe MaTepuana 0e3 JI0Ka3aTeslbCTB
MPUMEHSAEMBIX (DAaKTOB.

®OPMbI YUETA PABOYE ITPOI'PAMMBI BOCITUTAHU A



BocnurarenbHslii noteHuman npeamera «l'eomerpus» peam3yercs 4epes:

— yCTaHaBJIMBAaHUE JOBEPHUTENbHBIX OTHOLICHUHA MEXIY Yy4YUTEIeM M OOydJarolIMMMHCH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO YYaIlIMMHUCS TpeOOBaHMA M TPOCHO
YUUTEJIS;

— TpUBJICYCHHE BHUMAHHS YUAIIUXCsl K 00CYyKIaeMoil Ha ypoke HH(pOpMaIy, aKTUBU3ALUU
MO3HABATEIBHOM JIEATETLHOCTH YUaAIIUXCS,

— TMOOYXKICHHE YydJamuxcs CcoOMogaTh Ha YpPOKEe HOPMBI y4eOHOW JUCHUIUIMHBI U
caMOOpraHu3aIiH;

— TOJUIEPKMBAHKE B KOJIJIEKTUBE YJAIIUXCA IPYKETIOOHYIO, IET0OBYI0 00CTaHOBKY;

— CO3/JaHHE YCJIOBHM Ui CaMOCTOSITENIBHOTO IOMCKa, OTOOpa, OLEHKHM HH(pOpMaluu
YUYAIIUMUCS, UCTIONIB3YS Pa3HOOOpa3Hble HICTOUHHKH,

— (opMupoBaHue y 00yJaronuxcsi KyJIbTyphl 3J0POBOTO M 6€30MacHOr0 00pas3a KHU3HH,

— (opmupoBaHUE FKOJIOTUIECKOIN KYJIbTYpBI TOBEICHHS,

— WHUIMUPOBAHHWE W TOJJICPIKKA HCCIEIOBATEIBCKONW NEATETBHOCTH OOYyJaromuXxcsi B
paMKax peaym3alii IMH WHAUBHYaTBHBIX U TPYIIIOBBIX UCCIIEIOBATEIBCKUX MPOEKTOB,
YTO JTaCT 00YJarONIMMCS BO3MOXKHOCTh MTPHOOPECTH HABBIK CAMOCTOSITEIIHHOTO PEIICHHS
TEOpeTUYeCcKol MpoOIEeMBbl, HaBBIK T'€HEPUPOBaHUS U 0(OpMIIEHUSI COOCTBEHHBIX HJEH,
HaBBIK YBOKUTEIHHOTO OTHOIICHUS K UYy)KUM HJesM, 0(DOPMIIEHHBIM B paboTax Ipyrux
uccienoBaTesielf,  HaBBIK  MYOJUYHOIO  BBICTYIUIGHUS — [eped  ayauTopuel,
apryMEHTHPOBAHMSI U OTCTaWBaHUS CBOECH TOUKH 3pEHUs

— pa3psbKeHue HanpsukEHHONW OOCTaHOBKM B Kilacce; MPUBJIEYCHHE BHUMAHUA y4alllUXcs K
00cyX1aeMoit Ha ypoke HHPOpMaIIHH;

— CO3/JaHHE€ YCJIOBUH i1 pa3BUTHUS TBOPYECTBA U HCCIIEIOBATEIBCKON NESTEbHOCTH
00yJaroIuXcs;

— UHUIMUPOBAHHUE yYaIIUXCS K 0OCYXKIEHUIO, BHICKa3bIBAHUIO CBOETO MHEHUS, BEIPAOOTKE
CBOEr0 OTHOIIEHUS [0 TMOBOAY, IOJIy4aeMOW Ha YpPOKe COLHMAIbHO 3HAYUMOMU
nHpopMaIuu.

MECTO KYPCA B YYEGHOM IIVTAHE

Ha HU3YUYCHHEC KYypcCa ((BCPOHTHOCTB U CTATHCTHKa» Ha 0a30BOM YPOBHE OTBOJUTCA 1 gac B
HCACIIIO B TCUCHHUEC KaXXJ0Io roaa O6y‘leHI/I${, Bcero 68 y‘le6HLIX 4aCoB.



COAEPXAHUME YYEBHOI'O KYPCA
10 KJTACC

[IpencraBienue NaHHBIX C NOMOUIbIO Tabmun U auarpamMMm. CpenHee apudmernyeckoe,
Me/raHa, HauOoJIbllee U HAUMEHbLIEE 3HaYeHU s, pa3Max, TUCIEPCUs U CTaHAAPTHOE OTKJIOHEHNE
YHUCJIOBBIX HAOOPOB.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4allHbIe COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTrHOCTh cilydyaliHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOSTHOCTU COOBITHA.
CnyyaiiHble OIBITH ¢ PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omneparuu Haja COOBITHSIMU: TepeceueHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUsI BEPOSITHOCTEM.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIy4ailHOTO HKCIIEPUMEHTA.
dopmyra moaHOM BepoaTHOCTH. HezaBucuMBbIie COOBITHS.

Kom0OunartopHoe npaBuino ymHoxeHus. [lepectanoBku u ¢aktopuan. Yucao coueTaHuid.
Tpeyronbauk Ilackansa. @opmyna 6unoma HeroToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHMBIX HCHBITAHUH g0 nepBoro ycrexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
bepnynnu.

CnyvaliHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
ITpumeps! pactipeneneHuii, B TOM YKCIIe, TEOMETPHUECKOE U OMHOMUANIBHOE.

11 KJTACC

YUucnoBble XapaKTEPUCTUKU CYYaHBIX BEJIMYUH: MATEMaTUYECKOE 0XKUJIAHUE, TUCTICPCHS
U CTaHJApTHOE OTKJIOHEeHUE. [Ipumepnl npuMeHeHnss MaTeMaTUYeCKOro OKUJIaHKs, B TOM YHCIIE
B 3aJadax M3 TOBCEIHEBHOM >KHM3HU. MaTeMaTHYECKOe OXKHMJIaHWE OWHApHOW ClydyalHOU
BEJIMYMHBI. MaremMaTuyeckoe OXXHUJaHWE CYMMBI CIy4ailHbIX BeJIMYMH. MaremaTtuueckoe
0’KMJIAaHUE U JTUCTIEPCHS TEOMETPUICCKOTO U OMHOMHAIILHOTO pacipeieiIeHUH.

3akoH OOJIBLIMX YHUCENl U €r0 poJib B HayKe, mpupojae U obmiectBe. BoiOopouHblii MeTOx
HCCIIENOBAaHUH.

[IpuMepsl HEenpepbIBHBIX CAy4alHbIX BEIWMYMH. [IOHSATHE O IUIOTHOCTH paclpenesieHHUs.
3ajauu, NOpPUBOIAIIME K HOpPMalbHOMY pacnpeneneHuto. [loHstue o HOpMaabHOM
pacrnpeieIeHuH.



IINTAHUPYEMBIE PE3VIJIBTATDBI
JIMYHOCTHBIE PE3VYJIBTATHI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHUS NPOTpaMMbI yueOHOro mpeamera «MaremaThukay»
XapaKTEPU3YIOTCS:

I'paxraHcko€e BocUTaHKE:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TIO3WIHMH OOYy4alomerocs Kak aKTHBHOTO M
OTBETCTBEHHOTO 4WJIE€HA POCCHUHCKOrO OOIIECTBa, MPEJACTaBICHUEM O MATEMAaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SIBJICHUW, TMPOLEAYpP TPa)JTaHCKOrO oOIIecTBa
(BBIOOpBI, OMPOCHI W TIp.), YMEHHEM B3aWMOJICHCTBOBATh C CONHAIbHBIMA HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM.

[TarpuoTHdeckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKOW MAEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCUHUCKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKCHHSIM POCCUMCKUX
MAaTEMaTUKOB M POCCHICKOW MAaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX JIOCTHKEHUHN B
JIPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAaHUEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; Cc(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TMOBEJCHHS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTIDKCHHM HAyKW W JICSITEIIbHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOMYHMBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

OCTETUYECKUM  OTHOIICHHWEM K  MHpPY, BKJIIOYAasS  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, peUIeHUuH, pPacCY)KICHHH; BOCIPUUMYHMBOCTBHIO K
MaTeMaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B HHTEpECaxX 3J0POBOTO
n Oe3omacHOro oOpasza KU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, PEeryisipHas ¢punyeckas akTUBHOCTH);
(bu3MYECKOTO COBEPIICHCTBOBAHNUS, IIPU 3aHATUSAX CIIOPTUBHO-03JJ0POBUTEIBHON NESTEILHOCTDIO.

TpynoBoe BocnuTaHue:

FOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYIOJIOOHMS; MHTEPECOM K Pa3IUUYHBIM
chepaM npoecCHOHANBHON EATENbHOCTH, CBA3AHHBIM C MAaTEMaTUKON W €€ MPUIOKCHUSIMH,
YMEHHEM COBEpIIaThb OCO3HAHHBIM BHIOOp Oymyiiei mpodeccur U peann3oBbIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHblI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO H
camM000pa30BaHUIO HA MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKUX 33J1a4 MaTEMAaTUYECKOW HaIPaBJIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTMYECKON KyJIbTYpbl, MOHUMAHUEM BIMSIHHS COIUAIBHO-
SKOHOMHUYECKHX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW Cpeibl, OCO3HAHHEM
rJ1006aTBFHOTO XapaKTepa AKOJIOTUYECKUX MpoOIeM; OpUeHTallMel Ha MPUMEHEHNE MaTeMaTHUECKUX
3HAHW [T pelIeHus 3a/1a4 B 0071acTU OKPYXKAIOIIeH cpeibl, TNIaHUPOBAHUS MTOCTYIIKOB U OIIEHKH
MX BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPYKArOUIEH Cpeibl.

lenHOCTH Hay4YHOTO MO3HAHUS:

cOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWEM MaTeMaTH4YeCKOW HAyKH Kak cdepsl
YEJIOBEUYECKON NIeATeNbHOCTH, 3TANoOB €€ Pa3BUTHUA U 3HAYUMOCTU JUIsl PA3BUTHUSL LUBUIIM3ALINY;
OBJIQJICHUEM SI3bIKOM MAaTeMaTHUKU U MAaTEMaTHUYECKOM KyJIbTypOl Kak CPEJCTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO M UCCIEA0BATENIbCKYIO JEATENbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAIIPEJMETHBLIE PE3YJIbTATEI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMBI yIeOHOTO mpeaMera «MaTemaThKa»
XapaKTePU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  NO3HABAMENbHLIMU — OelCmeusimu,
VHUBEPCATbHLIMU —~ KOMMYHUKAMUGHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — PeYIAIMUSHbIMU
oeticmeusimMu.

1) Vuusepcanvuvie noznasamenvhuvle Oeticmeus, obecneuusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y4arowmuxcs (0ceoeHue Memooos NO3HAHUSL OKPYHCAIOue20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuet).

bazoBsie lornyeckue ACMCTBUS:

® BBIABIATh M XapaKTEPU30BATh CYNICCTBCHHBIC NPU3HAKKM MATEMaTHYCCKHUX OOBEKTOB,
MOHATHH, OTHOIICHUNW MEKIY MOHATHAMH; (OPMYITHPOBATH OIMPEACICHHS IOHSATHH;
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHUS JIJIsi 0000IEeHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPHHUMATH, (HOPMYJIUPOBATH M IMPEOOPA30BHIBATH CYXKJICHUS: YTBEPIUTCIBHBIE U
OTpHUIATEIIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBIABIIATh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOpEYHsI B (pakTax,
TAHHBIX, HAONIOJICHUSX W YTBEPKICHUAX; IpeJyiaraTh KPUTCPUU IS BBISBICHHS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKITIOUCHHH, YMO3AKITFOUCHUH 110 aHAJIOTHH,

® IIPOBOJUTH CAMOCTOSITEIHHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUM (TTPSIMBIC U
OT TIPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IIPUBOJIUTE MPUMEPHI B KOHTPIIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBIBOJIBI,

e BBIOMpaTh CrmocoO pemieHUs ydeOHOW 3amayu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPHUEB).

bazoBrle uccienoBaTeabckue OeHCTBUS:

® CMOJB30BaThb  BOMPOCHI  KaK  MCCIENOBAaTENbCKUM  MHCTPYMEHT  IO3HAHWS;
(dhopMynupoBaTh BOIPOCHL, (PUKCUPYIOIINE MPOTUBOpEUHe, MpobieMy, YCTaHABJIUBAThH
HCKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH CBOIO MMO3ULIMIO, MHEHHE;

® T[POBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBINA OSKCIIEPUMEHT, HCCIEIOBAaHUE IIO
YCTAHOBJICHHIO OCOOEHHOCTEH MareMaTudyeckoro oOBbeKTa, SBJIEHHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBJICHUSMU, IPOIIECCAMU;

®  CcaMOCTOATEIbHO (GOPMYTUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yIbTaTaM MIPOBEAEHHOTO
HaOIOJICHUS, HMCCIEAOBAHUS, OLICHMBATh JOCTOBEPHOCTh MOJYYEHHBIX DPE3yJbTaTOB,
BBIBOJIOB H 00O0OIIIEHHIA;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEANOI0KECHHS O
€ro Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabota ¢ uadopmanmeii:

®  BBIABIATH AepULINUTH HHPOPMALIUU, JAHHBIX, HEOOXOIMMBIX JJIsl OTBETa HA BOMPOC U TS
pelIeHus 3a/1a4H;

e BbIOMpaTh WHGOPMALMIO W3 KMCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh W WHTEPIPETHPOBATh HMHGPOPMAIUIO Pa3IMYHBIX BHUIOB U (hopm
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HWH(pOpMalMIO, TMPEACTaBIATH €€ B  pa3nuuHbX  (opmax,
WJLTIOCTPUPOBATH TpadudecKH;

® OIEHMBATh HAAEKHOCTH WHPOPMAIMU TIO0 CaAMOCTOSITENFHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanbhvle KOMMYHUKamMueHble Oelucmeuss, 00ecneduusarom c@opmMuposaHHoCmb

COYUANBHBIX HABLIKO8 00YUAOUUXCAL.



Oo01enue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBHUSAMHU M LEISIMH
oOIIeHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
IIMUCBMEHHBIX TEKCTaX, JaBaTh NOSICHEHUsS 110 XOIy PEILEHUs 3aJayd, KOMMEHTUPOBATh
IIOJTY4ECHHBIN pe3ysbTart;

B X0Ji¢ 00CYX/I€HHsI 33[JaBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TE€MBI, IIPOOIEMBI,
pelaeMon 3a1a4yu, BbICKA3bIBAaTh UJIEU, HALIEJICHHbIE HA MOUCK PELIEHHUS; CONOCTABIISTh
CBOM CY)KJICHHSI C CY)KJICHUSAMU JIPYTHX YYACTHUKOB JAMAJIOra, 0OHapY)KMBATh Pa3Iuune U
CXOJICTBO TIO3MIIMH; B KOppekTHOH ¢Qopme ¢dopMyarpoBaTh pasHOTIACUs, CBOU
BO3paXECHMUS;

MIPEJICTABIATh PE3YNbTAThl PELICHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEIOBAHUS, POEKTa;
CaMOCTOSITEJIbHO BbIOMpATh (QoOpMaT BBICTYIUIEHUS C Y4YETOM 3ajad MpPE3CHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHTHOW U WHAWBHYAILHOW paOOTHI TIpH
pelIeHny y4eOHbIX 3ajja4y; IPUHUMATh LeJIb COBMECTHOM NEATENbHOCTH, MJIAHUPOBATH
OpraHM3aIMl0 COBMECTHOW paboOThl, paclpeneisTb BHJBI paldOT, J1OroBapUBaTHCS,
00CYX1aTh MPOIECC U PE3yAbTAT paboThI; 0000IIaTh MHEHHS HECKOIBKUX JIFO/ICH;
y4acTBOBATh B IPYNMNOBBIX opMax paboThl (0OCykaeHusi, 0OMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U UHBIE); BBITIOJHATH CBOIO YaCTh paOOTHI 1 KOOPIMHUPOBATH CBOM JICHCTBHS C
JPYTMMHU 4YJ€HaMH KOMaH/bl; OLIEHUBAaTh KA4eCTBO CBOETO BKIJIAJa B OOIIUNA MPOIYKT MO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

3) Vuusepcanvuvie pecynsmusuvie oeticmsus, obecneuusarom Gopmuposanue cMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTaBIIATh IUIAH, AJTOPUTM pELIEHUs 3aJayd, BBHIOMpPATh CHOCOO pelIeHUus ¢ y4EToM
UMEIOLIUXCA PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJIb:

BIIIETh HABBIKAMH MTO3HABATEJILHOM pedieKcUU KaK 0CO3HAHUS COBEPILIAEMbBIX JEHCTBHI
U MBICIIUTENbHBIX IPOLIECCOB, UX PE3YJAbTAaTOB; BIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IPOIIecca U pe3ysbTaTa PeleHUsl MaTeMaTUYeCcKOi 3a/1a4i;

MpPeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUU 3aJaud, BHOCHUTD
KOPPEKTHUBBI B JIESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa LEINM M YCJIOBHUSIM, OOBACHATH MPHUYUHBI
JTOCTHIKEHHS U HEJIOCTIDKEHUS PEe3y/IbTaTOB JAESITEIbHOCTH, HAXOAUTh OIIUOKY, AaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

B (denepanbHbIX M PErHOHANBHBIX MPOIEAypax OIEHKH KadecTBa O0Opa30oBaHUS
UCTIOJIb3yeTCs MepeUeHb (KOIUPHUKATOP) MPOBEPSAEMBIX TPEOOBAHUH K METANIPEIMETHBIM
pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTENbHOW IMPOTPaMMBI CPEIHETO OOIIEro
oOpa3oBaHusl.

Ilepedyens (koqupukaTop) NpoBepsieMbIX TPEOOBAHMN K MeTANPeIMETHBIM
pe3yJibTaTaM OCBOCHHsSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CPeAHEro 001ero
o0pa3zoBaHus



Kon

npoBepsiemo | IIpoBepsieMbie TpeOOBaHUS K METANIPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOM
ro 00pa30BaTeIbHON MPOrpaMMBbI CPETHETO 00IIero 00pa3oBaHus
TpeOoBaHUs
1 [lo3HaBarenbHbIE yHUBEpCANIbHBIE YueOHBIE AeiicTBUS (nasee - YY)
1.1 bazoBrie tornueckne nercTBUA
111 YcTaHaBiuBaTh CYIIECTBCHHBIH TIPU3HAK WM OCHOBAHHS JIJII CPAaBHCHHS,
o Ki1accuuKaIu u 0000IIeHUs
1.1.2 BEISBIISATE 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SBICHUSIX
CamocTosaTensHO (GOpMYIIMPOBaATh M AKTYAIM3UPOBATH MIPOOJIEMY, pacCMaTPUBATh
€ BCECTOPOHHE;
113 €€ BCECTOpPOHHE;
OTIPEICIIATH IEJIH JACITeILHOCTH, 33aBaTh MapaMeTPhl U KPUTCPUHU UX JTOCTHIKECHUS
114 BHOCHTh KOpPPEKTHBBI B JICATEIBHOCTH, OICHUBATH COOTBETCTBHE PE3YJILTATOB
o IIEJISIM, OI[CHUBATh PUCKH TIOCIIEACTBHM JISATSIIBHOCTH
1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX MPoOJIeM
1.2 Ba3oBeIe ncciiemoBaTebCKue JENCTBUAS
191 Brnanets HaBbIKaMU y4eOHO-HMCCIEIOBATEIHCKON M TMPOEKTHON JCSATEIHHOCTH,
o HaBBIKAMH Pa3pEIIeHuUs MPooIeM
OmnageHre BUAAMU JICATEIBHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
1.2.2 UHTEPIpPETANK, TPEOoOpPa3OBaHUI0 M TPUMEHEHUI0O B PAa3JUYHBIX YYEOHBIX
CUTYaIlUsX, B TOM YHCJIC IIPH CO3JIaHUH YUEOHBIX M COIIMATIBHBIX TIPOCKTOB
123 dopmupoBaHUE HAYYHOTO THIIA MBIIUICHUS, BIAJICHHEC HAYYHOUW TEPMHHOJIOTHCH,
o KJIFOUEBBIMH MTOHATUSIMH U METOIaMHU
BBISBIISTE TPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTyaJM3UPOBATh 3a/]1a4y, BbIJBUIaTh
1.2.4 TUIOTEe3y €€ peIICHUs, HAXOJWUTh apryMEHThl JUIs JOKa3aTelbCTBA CBOUX
YTBEPKJCHUH, 331aBaTh MIApaMETPhl U KPUTCPUH PECIICHHSI
1925 AHaTM3MpOBaTh MOJIYYCHHBIC B XOJC PEUICHHS 3aJa4l Pe3yJbTaThl, KPUTUICCKU
o OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX
126 YMeTh TEepeHOCUTh 3HAHUS B TMIO3HABATENBHYI0 U MPAKTUYECKYI0 00JIacTu

KHU3HCOACATCIIbHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IPCAMCETHBIX 06HaCTCf/'I;




OCYIIECTBIIATH II€JICHANIPABIICHHBII MOUCK MTEPEHOCA CPEICTB U CIIOCOOOB IeHCTBHA
B MPO(EeCCUOHAIBHYIO CPEY

CrocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHHS

1.2.7
MPAKTUYECKHX 3a7a4, IPUMECHEHUIO Pa3IMYHBIX METOJIOB MIO3HAHHUS,
CTaBHUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BaTEIbHON ACATEIBHOCTH
Y )KHU3HCHHBIX CUTYAIIUSX;
CTaBUTH MPOOJIEMBI U 33]1a49H, JIOMYyCKAIOIINE aTbTCPHATHBHBIC PECIICHUS;
BBIJIBUTATh HOBBIC WJICH, TIPeJyIaraTh OPUTHHAIBHBIC TTOXO0/IbI ¥ PEIICHHUS,
pa3zpabaTeiBaTh IUIAH pEHICHUS MPOOJIeMBbl C YYE€TOM aHallM3a HWMEIOITUXCS
MaTepHATBLHBIX U HEMAaTEPHAILHBIX PECYPCOB
1.3 Pabota ¢ undopmariueit
Bragere HaBBIKAMH TIOJNydeHHUS WHQPOPMAIUM W3 HCTOYHUKOB Pa3HBIX THIIOB,
1.3.1 CaMOCTOSITEIBHO ~ OCYIIECTBJISATh ~ MOWCK,  aHaJIW3, CUCTEMaTU3alUui0 |
WHTEPIPETANIO HHPOPMAITIH Pa3THIHBIX BUIOB U (POPM MPEICTABICHUS
CoznaBaTh TEKCTHI B pa3iMYHbIX opMaTax ¢ yu€TOM Ha3HaueHUs HHPOpMaluH U
1.3.2 LIEJIEBOM  ayIMTOPUH, BBIOMpas ONTUMAIbHYIO GOpPMY TIPEACTABICHUS U
BHU3yaIHu3aIiuu
133 OueHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMaIMHu, €€ COOTBETCTBUE
e MIPaBOBBIM U MOPAJIBHO-3THYECKHM HOPMaM
Hcnonb3oBath cpenctBa HHGOPMALIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEelIeHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHHU3allMOHHBIX 3a1ad C
1.34 coOmoieHueM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THTHCHBI,
pecypcocOepexeHus, MPaBOBbIX M AITUYECKUX HOPM, HOPM HHGPOPMAIMOHHOMN
0€301acCHOCTH
135 Brnagers HaBblkamMH pacro3HaBaHHs M 3aIIUTHl MH(OpMarmu, WHGHOPMAIMOHHON
e 0€30I1aCHOCTH JTMYHOCTH
2 KommynukaTtusHele YV /[
2.1 OO6menue
211 Ocy1iecTBiaTh KOMMYHHUKAIIMU BO BceX cdepax >XKWU3HU; BIAAETh Pa3IMYHBIMU
o croco6amMu OOIIEHHsT U B3aUMOICHCTBHSI
212 Pa3BépHyTO U TOTUYHO U3JTaraTh CBOIO TOUKY 3pEHHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX

CpENCTB




2.13

ApPryMeEHTHpOBAaHHO BECTU AUAJIOT

3 Perynsatusneie YV I
3.1 Camoopranuzarus
CaMOCTOSATENBHO OCYIIECTBISATh II03HABATEIbHYIO JESTEIbHOCTb, BBISBIATH
311 npoOIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4d B 00pa30BaTEbHON
NESITEIbHOCTH U KU3HEHHBIX CUTYaLUAX;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM
CaMOCTOSTENBHO COCTaBJIAThH IJIAH PELIEeHUs MpoOieMbl ¢ Y4ETOM HMEIOIIMUXCS
3.1.2 pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW W TPEANOYTECHUMU; NelaTh OCO3HAHHBIM
BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO IMIMPOKOW 3PYAMIIMU B Pa3HBIX
o0macTsx 3HaHUI
3.2 CaMOKOHTPOJTh
321 JlaBaThb OIICHKY HOBBIM CHUTYyallusiM, BHOCUTh KOPPEKTHBBI B JAEATEIbHOCTb,
o OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIIAM
399 Bnagers HaBbIKaMU MO3HABATEIbHOM pedieKcuu Kak OCO3HAHHUS COBEPIIAEMBIX
o JEHCTBUIM U MBICIUTENBHBIX MTPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;
UCIOJIb30BaTh NPUEMBI peduieKCUM JUIs OLIEHKH CUTYyallud, BbIOOpa BEPHOIO
pelIeHus;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUXKEHUIO
OMOIMOHANBLHBIN UHTEIJICKT, MpeINoJIaratoun c(hOpMHUPOBAHHOCTD:
33 CaMOpEryJIMpOBaHUs, BKJIIOYAIONIETO0 CaMOKOHTPOJIb, YMEHHE IMPUHHUMATh

OTBETCTBEHHOCTh 3a CBOE IIOBCACHHUC, CIIOCOOHOCTD aalTUpoOBaTbCA K
OMOIMOHAJIbHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTI>, OBITE OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBALIUH, BKIIFOYAIOILEW CTPEMIIEHUE K IOCTHKEHUIO LIEH U YCIIEXY,
ONTUMMU3M, HWHUIMATUBHOCTb, YMEHHUE [JEHUCTBOBATb, HCXOAA M3 CBOUX
BO3MOJKHOCTEN




I[NPEJAMETHBIE PE3VJIbTATDBI
10 KJTACC

YwurtaTh U CTPOUTH TAOIUIIBI U IUATPAMMEL.

OmnepupoBaTh MOHATUAMH: CpeAHEe apu(hMETHUECKOE, MeIMaHa, HauboJIbIIee, HAaMMEHbIIIee
3HAYEHHUE, pa3Max MAaCcCHUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MNOHATUSAMU: CIIy4alHBIM SKCIIEPUMEHT (ONBIT) U CllydyallHOE COObITHE,
AJIEMEHTAapHOE COOBITHE (RJIEMEHTApHBIN MCXOJ) CIIyYallHOTO OIIbITa; HaXOJWUTh BEPOSITHOCTHU B
OTIBITaX C PAaBHOBO3MOKHBIMHU CIy4allHBIMU COOBITHUSIMH, HAXOJUTh U CPAaBHHUBATH BEPOSITHOCTH
COOBITHI B U3YYEHHBIX CITYYalHbBIX SKCIIEPUMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: NepecedeHrue W 0O0bEIMHEHUE NaHHBIX COOBITHH,
coObITHE, NPOTUBOIOJIOXKHOE JAaHHOMY COOBITHIO; TOJB30BaThCS JAuMarpamMmamu Oiiepa u
(bopMyIT0i CII0’KEHHS BEPOSITHOCTEN MPH PEIISHNH 3a/1au.

OnepupoBaTh MOHATHSIMM: YCIOBHAs BEPOSITHOCTb, HE3aBHCHMBIE COOBITHS; HaXOIUTh
BEPOSITHOCTH C MMOMOUIBIO ITPABUJIa YMHOKEHHUS, C TIOMOILBIO JIEpEBa CIYyYaliHOTO OIbITA.

[IpumeHsTh KOMOMHATOPHOE MPABHIIO YMHOKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSIMU: UCTIBITAHUE, HE3aBUCUMbIE UCTIBITAHUS, CEPUS UCIIBITAHUN, YCIIEX
U HeyAaya; HaXOJUTh BEPOATHOCTU COOBITUH B CEPUM HE3aBHCHMBIX HCIBITAHUH JI0 MEPBOTrO
ycrexa; HaXOJUTh BEPOSITHOCTH COOBITUH B cepuu UcnibITaHui beprysm.

OnepupoBaTh NOHIATUSIMU: ClTydaiiHasi BEJIMYMHA, paCIIPEIeIeHe BEPOSATHOCTEH, TMarpamma
pacrpeniesneHusl.

11 KJTACC

CpaBHUBaATh BEPOATHOCTH 3HAYEHUM CIy4allHOW BEIWYMHBI MO PACHPEICICHUIO WIH C
MTOMOIIBIO TUarpaMM.

OnepupoBaTh MOHATHEM MAaTEMaTHUYECKOTO OXHJIAHUSA; TPUBOJUTH MPHUMEPHI, Kak
MPUMEHSETCSI MAaTeMaTU4YeCKOe OXKUJaHHE CIy4yallHOW BENMYHHBI HAXOJIUTh MaTeMaTHUeCKOe
OKHJaHHE 10 TaHHOMY pacipeeiIeHHUIO.

Nmets npencTaBienne o 3aKkoHe OOJIBIIMX YHUCEN.

Nwmerts npencTaBieHne 0 HOPMaJIbLHOM paclpeie/iCHUH.

B denepanbHbIX 1 peruoHanibHBIX MPOLIEypaxX OICHKU KauecTBa 00pa30BaHUS UCIOIb3YeTCS
nepeyeHs (KoauduKaTop) pacnpeaeaeHHbIX M0 KiaccaM MPOBEPseMbIX TpeOOBaHMI K
pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CpEeTHETO 00IIero 00pa3oBaHus
Y DJIEMEHTOB COJICPKAHUS 10 MaTeMaTHUKe

IIpoBepsiemble TPeOOBAHNS K pe3y/IbTATaM OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM

nporpammsbl (10 kiacc)



Konx [IpoBepsieMbie TIpeIMETHBIC PE3yJIbTaThl OCBOSHHS OCHOBHON 00pa3oBaTEBHOM
MIPOBEPSIEMOTO | TIPOTPAMMBI CPEAHETO 00IIero 0Opa3oBaHHUs
pe3ynbrarta
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHSIMHU: PAI[HOHAILHOE U JICHCTBUTEIBHOC YHCII0, OOBIKHOBEHHAS
11 U JIeCTHYHAs! IPOOb, IPOIICHTHI
BbINOAHATE apupMEeTHYECKHE ONEPaIllii C PAllMOHATIBHBIMH U JICHCTBUTEIIbHBIMU
1.2
YHCIaMH
BhINOAHATE TPUOIMKEHHBIC BBIYUCICHHUS, HCIIOJB3Ys [TPaBHIa OKPYTJICHHUS, IEIaTh
13 MPUKKJIKY U OIIEHKY Pe3y/IbTaTa BEIYUCICHHMA




OmnepupoBaTh MOHSATHAMHU: CTEICHb C LEJIBIM TOKa3aTesleM, CTaHaapTHas Gopma

3allucu [[GﬁCTBPITCJIbHOI‘O qucia, KOpCHb HaTypaHLHOﬁ CTCIICHHU, HCIIOJIB30BaTh

1.4 .

MOAXOIALYI0 (POPMY 3aIUCH NIEHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTUICCKIX

3a7a4 ¥ MPEICTaBICHUS TaHHBIX

OmnepupoBaTh MOHATHUSAMH: CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJIBHOTO YIJIA;
1.5 UCIIOJIb30BATh 3aIMCh IPOU3BOJIBHOTO YIIa Yepe3 00paTHbIe TPUTOHOMETPHUYECKHE

GbyHKITIT

2 VYpaBHEHMS U HEPaBEHCTBA

OnepupoBaTh TOHSATHAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
21 panroHanpHOe, HPPAMOHAIBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE

ypaBHEHHE

BeimosHATE  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAXKCHUH U pelIaTh
2.2

TPUTOHOMETPHUCCKUEC YPaBHEHUS

BeimoyHATE  TipeoOpa3oBaHUs  IEJIBIX, PAHOHATIBHBIX M HPPAMAOHATBLHBIX
23 BBIPKEHUH 1 PeIIaTh OCHOBHBIE TUIIBI IIEJTBIX, PAIIMOHAILHBIX U HPPAITMOHATBHBIX

YpaBHEHUI U HEPABEHCTB

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JUISl PEIICHUs MaTeMaTHYeCKUX 3ajad u
24

3a/1a4y U3 pa3IMUHbIX 00J1acTel HAYKU U PEATbHON KU3HHU

MonennpoBaTh peanbHbIe CUTYalluu Ha S3bIKE anreOpbl, COCTABISATh BhIpaXKEHUS,
25 ypaBHEHUs1, HEPABEHCTBA 10 YCIOBUIO 33J]a4H, UCCIIeI0BATh MOCTPOECHHBIE MOJIENN

C MCIOJIb30BaHUEM alllapara ajareopbl

3 OyHKIUU U TpapuKu

OnepupoBaTh NOHATUAMU: (QYHKLHSA, crMOCOObl 3afaHus (GYHKIMH, OO0IacTh
3.1 OTpeeNieHUus] U MHOXECTBO 3HAUCHUU (QYHKUMHU, rpa@uk (QyHKIUH, B3aUMHO

oOpaTHble GyHKINUU

OnepupoBaTh MOHATUSIMHU: YETHOCTh U HEUETHOCTh (YHKUMU, HYITH (YHKIUH,
3.2

MPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBats rpaduku QyHKIUN A pelICHUs] ypaBHEHUI

Crpouth u uuTaTh TpaduKH JIHHEWHON (GYHKIUHM, KBaApAaTUYHOU (PYHKIIUH,
3.4

CTEIIEHHOH (bYHKHHH C ICJBIM ITOKA3aTCJIEM




Hcnonb3oBate rpaduku  (yHKOHMA IS UCCICIOBAHHUS TPOIECCOB U

3aBHCHUMOCTEH IPH PELICHNH 33734 U3 APYruX y4eOHBIX MPEAMETOB U PEalbHOM

3.5 KU3HHU, BRIPKATh (POPMYJIaMU 3aBUCIMOCTH MEXKY BETUIMHAMHI
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh  MOHATHSAMHU:  TOCJIEIOBATCILHOCTh,  apuMmeTHyeckas U
41 reoMeTpHYEecKas MPOrpeccuu
OnepupoBaTb  MOHATUSMHU: OECKOHEUHO  yObIBarouiass reoMeTpuyecKas
4.2 nporpeccus, CcyMmMa 6€CKOHEUHO yObIBaIOIIe reOMETpUUECKON Mporpeccun
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CITIOCOOAMH
Hcnonb3oBaTth cBOMCTBA MOCIEI0BATENBHOCTEN M NMPOTpecCUid Ui pelIeHUs
44 peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHITHSAMHU: MHOKECTBO, OTIEpAIIUU HAJT MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i OMUCAHUS peaTbHBIX
5.2 MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB
OnepupoBaTh MOHATUSAMU: OIIPEEICHHUE, TEOPEMa, CIEACTBHE, J0KA3aTEIbCTBO
5.3
6 Teopust BEpOSITHOCTEN U CTAaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOIUIIBI M THATrPAMMBI
OnepupoBaTh MOHATUSAMU: CpelHee apudmernyeckoe, MeauaHa, HauOoJbIIEe,
6.2 HauMEHbIIIee 3HaYCHHEe, pa3Max MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSAMH: CIyYalHBIA JKCHEPUMEHT (OMBIT) U CiIydailHOE
coObITHE, 3JI€MEHTapHOE COOBITHE (dNIEMEHTAPHBIA MCXOJ1) CIYy4aliHOTO OIBITA;
6.3 HAaXOJWUTh BEPOSITHOCTH B OMNbBITAaX C PAaBHOBO3MOXXHBIMU CIy4alHBIMU

CO6LITI/I$IMI/I, HaxXO0IuTb W CPAaBHHBATb BCPOSATHOCTH COOBITUH B HU3YUYCHHBIX

CHy‘I&ﬁHLIX OKCIICPUMCHTAX




Haxomuth u opMynupoBarh COOBITHS: MepeceueHue U OOBEAMHEHUE JTaHHBIX

COOBITHIA, COOBITHE, MPOTHUBOIOJIIOKHOE JAHHOMY COOBITHIO; IOJIb30BATHCS

6.4 auarpaMmamMu Oisepa 1 GOpPMYIION CIOXKEHHUS BEPOSTHOCTEH MpU pEIICHUU
3az1a4
OnepupoBaTh MOHITHSIMH: YCIOBHAS BEPOSTHOCTh, HE3aBHCHMBIC COOBITHS;
6.5 HAXOJIUTh BEPOSATHOCTH C MOMOIIBIO MPaBUIa YMHOXKEHUS, C TIOMOIIBIO JIepeBa
CIIy4alHOT'O OIIbITa
6.6 [IpuMeHsITP KOMOMHATOPHOE MPABIIIO YMHOKECHUS IIPH PEIICHUH 3a71a4
OnepupoBaTh TOHSATHSMHU: HCIBITAHWE, HE3aBUCHUMBIC WCIBITAHUS, CEpUs
WCTIBITAHUN, YCTIEX W HeyJauda, HaxXOJWUTb BEPOSTHOCTU COOBITUH B CEpUU
6.7 HE3aBHUCHUMBIX UCTIIBITAHHH JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITUIMA
B CEpHUU UCTIbITaHU bepHynu
OnepupoBaTh MOHATUSMU: CITy4aifHas! BEJIUYHHA, pacipeie]ieHue BEPOSTHOCTEH,
08 JMarpaMMa pacripesieeHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, MPSMasi, INIOCKOCTh
[IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMpPU pPELICHUU
72 reoMeTPUUECKHX 32
OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh U NMEPIEHANKYIIPHOCTh MPSIMBIX U
7.3 .
IJI0CKOCTEH
Knaccuduimposate B3auMHOE pacHoJiOKEHUE TMPSMBIX U IUIOCKOCTEH B
7.4
IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JIBYIPAHHBIN Yroj, TpaHU JBYTPAaHHOIO yria, pedpo
75 JNBYTPAaHHOTO YIJla, JUHEWHBIN Yrojl JBYrpaHHOTO Yyrja, TIpajycHas Mepa
JBYTPAHHOTO yTJia
OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBIMYKIBIM W  HEBBIMYKJIBINA
76 MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, TPABUIIbHBII MHOTOTPaHHUK
PacrioznaBath OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIMpaMujaa, MpHU3MAa,
1.7

IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)




7.8

KnaccuduimpoBare MHOTOTPAaHHHUKH, BBHIOWpAas OCHOBaHUS sl KiaccH(pUKAIMH
(BBINYKJIBIE W HEBBIMYKJIblE MHOTOIPAHHUKH, MPABUJIbHBIE MHOTOTPAHHUKH,

IpsIMBIE U HAKJIOHHBIE ITPU3MBI, TApAJUICICITUIIE b))

7.9

OHepI/IpOBaTI) MMOHATUAMU: CCKYIIas MIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSICHATE IMPHUHOUIIBI IOCTPOCHUS CeUeHUI MHOT'OI'PpaHHHUKOB, UCIIOJIB3YSA MCTO

CJIICI0B

7.11

Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTEX U M3 PUCYHKOB IPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY,

CHU3Y

7.12

Pemrate 3aa4i Ha HaXO0XJACHUC TCOMCTPHYCCKUX BCIWYHUH II0 06pasuaM NI
alropurMaM, IHIpPHUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOJAbI IIPU PCHICHUU
CTaHAAPTHBIX MAaTEMAaTUYCCKUX 3a1a4 Ha BBIYUCICHUC paCCTOSIHI/Iﬁ MCXKIY ABYMA
TOYKaMH, OT TOYKH [0 Hp?[MOfI, OT TOYKHM J0 IINIOCKOCTH, MCKOY

CKPCHIUMBAOIIUMHUCS ITPAMBIMUA

7.13

Pemath 3agaum Ha HaxOXJCHHE T'€OMETPUYECKUX BEIUYMH IO OOpas3laM MId
aIropuT™MaM, MPHUMEHSISI U3BECTHbIE AHAIUTUYECKHE METOJbl MNpPHU pELICHUH
CTaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BBIUMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMHUCA TPSIMBIMH, MEXIy TMpPSAMOA U IUIOCKOCTBIO, MEKIY

IIJIOCKOCTSAMHU, IBYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOIIAM TMOBEPXHOCTEH MHOTOTPAaHHHMKOB (MPHU3Ma,
nupaMma) C TOpuMeHeHueM (GOopMys, BBIUUCIATH COOTHOILICHHS MEXIY

miomaiasamMun HOBerHOCTCﬁ, 00BéMaMu HO,I[O6HBIX MHOT'OI'PaHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETPUA B IMIPOCTPAHCTBEC, LICHTP, OChb U INJIOCKOCTDH

CUMMCTPHH, UCHTP, OCb U IJIIOCKOCTb CUMMCTpPUU (bHprH

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH  HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, IPEICTABICHHYIO Ha YepTekax U

pUCYHKax




[IpumensTh reomMeTpruecKkue (akThl JUIS PEHICHUS CTEPEOMETPUUYECKUX 3aiad,
717 MIPEIIONArAIOIIMX HECKOJIBKO II1aroB PpEUIEHMs, €CJIM YCIOBUS IPUMEHEHHUS

3aJaHbl B IBHOU opme

[IpuMeHATs  HpoCTEHIIME  NPOrpaMMHBIE  CpPEACTBA M DIEKTPOHHO-
7.18

KOMMYHUKAIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3ada4d

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH,

7.19
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE

[IpuMeHATH NOJIy4EHHBIE 3HAHMWA Ha IPAKTUKE: aAHAIM3UPOBATh PEAJbHBIC
CUTyallUM W TNPHUMEHATh W3Y4YEHHBIE IOHATHS B IIPOLIECCE IOUCKA PEIICHMS
MaTeMaTH4YeCKu CQOPMYIHMPOBAHHON MpPOOJIIEMBbl, MOJEINPOBATH peallbHbIE
720 CUTyallUM Ha S3bIKE T€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHMEM T'€OMETPHUYECKUX MOHSATHM M TeopeMm, amnmapara aireOphl,

peiatb MNMPAaKTHYCCKHUE 3aJadyr, CBA3AaHHBIC C HAXOXJICHUEM T'COMETPUYCCKUX

BCIINYUH

IIpoBepsiemble 3y1eMeHThI copep:xanus (10 kiaacc)

Kon [IpoBepsieMblii 3IEMEHT COJEPKAHUS
1 |1ncma u BBIMHCITCHUS
Panonanbupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, MPOLEHTH, OCCKOHEUHBIE
rnepuoguveckue  ApoOu.  ApudMmeTHueckhe Olepalud C  PalUOHAIBHBIMH  YHCIAMH,
1.1 |npeobpazoBanus 4ucIOBBIX BhIpakeHuil. IIpumeHeHue apoOell M IIPOLEHTOB IS pEIEeHHUs
MIPUKJIAIHBIX 3a][a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUH U peallbHOM KU3HH
JleiicTBuTenpHbIE 4YHCla. PanuoHanbHBle W HppalMoOHalbHbIE 4HcTa. ApudMeTHYecKue
1.2 lonepanuu ¢ neiicTBUTENBHBIME UHCIaMH. IIpHGTIKEHHBIC BHIYHCIICHHUS, IPABUIA OKPYIJICHHS,
[PUKHJIKA U OLICHKA Pe3yJIbTaTa BIYMCICHUI
Crenens ¢ 1enbiM nokazateneM. CranmapTHas ¢opma 3amucu JeHCTBUTENBHOTO 4YHCTA.
1.3 Mcnons3oBanme noxxomsmeil (OPMBI 3amMCH  JGHCTBUTENBHBIX YHCEN JUIA  PELICHHs
MPAKTUYECKHX 33]1a4 U MPEACTABICHUS JAHHBIX
14 ApudmeTnuecKkuil KOpeHb HATypalbHOU cTeneHH. [leiicTBUsS ¢ apudMETHUYECKUMH KOPHSIMU

HaTypaHLHOﬁ CTCIICHU




CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTAaHI'€HC

15
YKCIIOBOTO apryMeHTa

2 YpaBHEHMS U HEPABEHCTBA

2.1 |ToxmecTBa M TOXKJIECTBEHHBIC ITPEOOPA30OBAHUS

9 [IpeoOpa3oBaHre TPUTOHOMETPUUCCKUX BBIpaXKCHWH. (OCHOBHBIE TPHUTOHOMETPHUYECKUE
. bopmyIbl

23 YpaBHEHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo1 HHTEpBaJIOB

2.4 |PemenHue menbix U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB

2.5 |Pemenne npparoOHAIBHBIX YPaBHEHUI U HEPABEHCTB

2.6 |PemeHue TPUTOHOMETPUYCCKHUX YPABHCHHIMA

97 [[puMeHeHre ypaBHEHHWM M HEPaBEHCTB K pPEIICHUI0 MaTeMaTHYECKUX 3aJad W 3aJad U3
- pPa3IUYHBIX 00JIaCTeH HAYKU U PEATbHON KU3HHU

3 OyHKIMH U TpaduKu

31 dyHK1MsA, criocoObl 3amanus Gyakuuu. ['paduk ¢ynkmuu. Bzaumuo oOparabie GyHKIINMA

3.2 OO6mactp ompeneneHUss U MHOXKeCTBO 3HadyeHWM ¢GyHKimu. Hymm dyakoum. I[IpomexyTkn
. 3HAKOMOCTOSIHCTBA. UETHBIEC U HEUETHBIE (DYHKIIUU

33 CrenenHas pyHKIHS ¢ HATYpaJIbHBIM W LIEJBIM ToKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
- 1 rpaduK KOpHS 7-0¥ cTeneHn

34 Tpuronomerpuyeckasi OKpY)XKHOCTb, ONpeAeNICHUE TPUTOHOMETPUUYECKUX (DYHKIUN YHCIOBOTO
- aprymeHra

4 Havana maTemaTnueckoro aHaimsa

a1 [locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUSl  IOCJIENOBATENbHOCTEH. MOHOTOHHBIE  TIO
- CJIEIOBATENIbHO CTU

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHedHO yObIBaromias reoMeTpudeckas

42 nporpeccus. Cymma 6eckoHEUHO yOBIBaroIIe reoMeTprudeckoi mporpeccun. Dopmyra CI0KHbBIX
. Mpo1eHTOB. Mcronb30BaHne NIPOTPECCUH ISl PELLIEHUS PeAJIbHBIX 3a/1a4 MPUKIIATHOTO XapakTepa

5 MHOXeCTBa U JIOTUKA




MHOX€eCTBO, onepaluyu Haj MHoecTBaMmM. Jluarpammbl Oinepa - Benna. Ilpumenenue

3.1  |reopeTHKO-MHOKECTBEHHOTO armapara JUls OINMCAHMS PEAIbHBIX MPOLECCOB M SABJIECHUH, IIPU
pELIeHNH 3a1a4 U3 IPYTUX y4eOHbIX IPEIMETOB
5.2 |Ompenenenue, TeopemMa, CIEICTBUE, TOKA3aTEIHCTBO
6  [Teopus BeposTHOCTEH U CTATUCTUKA
[IpencraBineHne JaHHBIX ¢ TOMOIIBIO Tabnui 1 nuarpamMm. Cpeaaee apudmMeTHIECKOe, MeTHanHa,
6.1 |mamGonbiiee M HaWMeHbIIEE 3HAYCHWS, pasMax, IMCIEPCHS H CTAHZAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB
Cny4aiiHble SKCTIIEpUMEHTHI (OIBITHI) U CITy4aliHbIe COOBITHS. DJIeMEHTapHbIE COOBITUS (MCXOIbI).
BeposTHOCTh cinydaifHOro coObiTus. bin3ocTs 4acToThl U BeposATHOCTH coObITUH. CiydaiiHble
6.2 onbITEl ¢ PABHOBO3MOKHBIMH SIEMEHTAPHBIME COOBITHAMHA. BepOSTHOCTH COOBITHIT B OIBITAX C
[PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Oneparu  HaJ COOBITHSIMHU: TIEpECEUYCHHE, OOBEIWHEHHE, TPOTHUBOTIONOXKHBIC COOBITHS.
- JTnarpammsl Ditiepa. @opmyia CI0KEHHS BEPOSITHOCTEN
6.4 YcnoBHas BEPOATHOCTb. YMHOXEHHE BEpPOSTHOCTEH. JlepeBO CIlydallHOTO SKCIIEpUMEHTA.
. dopmyra moaHO#M BepoaTHOCTH. HezaBucumbIie cOOBITHS
6.5 KomOunaropHoe mnpaBuino ymHokeHHs. [lepectaHoBku u (daktopuan. UYuciao couyeTaHUU.
. Tpeyronpauk [lackans. @opmyna 6maHoma HeroToHa
bunapHBIN clTydallHBIN OMBIT (MCTIBITAHUE), yeIieX U Heynada. HezaBucumbie ucnbitanus. Cepust
6.6 |He3aBMCHMBIX HCIIBITAHMIA 10 TTEpBOTO ycrexa. Cepus He3aBUCHMBIX UCTIBITaHKH Beprymm
Cnyualinas BenmuuuHa. Pacnipenenenue BepositHocteil. Jumarpamma pacnpenenenus. [Ipumepsr
6.7 |pacnpenenennii, B TOM UHCIIE FEOMETPUUYECKOE ¥ OHHOMHATIBHOE
7  [eomerpus
OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
7.1 |lakcmoMaTHYeCKOM IOCTPOCHHH CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPUH H CIIE/ICTBUS M3 HUX
B3auMHOE pacnojioK€HUE NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, NapauleibHble U
7.2

CKPCUIMBAIOIHUECA TIPSAMBIC. HapaJ'IJ'IeJIBHOCTB NpsMBIX U IUNIOCKOCTEHl B MMPOCTPAHCTBE:

IapaJlJICJIbHBIC IPSAMBIC B IIPOCTPAHCTBC,




[MApaJUIENbHOCTh TPEX MPAMBIX, MNAPAUIEIBHOCTh MNPAMOM M IUIOCKOCTU. YIJbBl C
COHAIIPABJICHHBIMA CTOPOHAMH, YroJl MeEXAy IpsMBIMH B npocrpaHcTBe. [lapamienbHOCTH
[JIOCKOCTEN: MapajljIesIbHbIE IUIOCKOCTH, CBOMCTBA MapajUICNIbHBIX ILUIOCKOCTed. IIpocreimmue
[IPOCTPAHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETpajap, KyO, Mapajuielenunes, HOCTPOCHUE

CEUECHUU

7.3

[lepneHIUKYISIPHOCTD NPAMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE IPSIMbIE B IIPOCTPAHCTBE,
[psIMbIE€ TApAJUICIIBHBIE W MEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK INEPHEHAUKYISIPHOCTH
[IPSIMOM U IUIOCKOCTH, TEOPEMA O IPSMOM IEPIEHIUKYISIPHON IIIIOCKOCTH. YTJIbl B IPOCTPAHCTBE:!
YTOJI MEXAY IPSAMOM M IUIOCKOCTBIO, JABYIPAHHBIM YrOJI, JJMHEWHBIA yroj JABYIPAHHOIO YIJIA.
[leprieHIUKYIISIp U HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHHE OT MPSMOU JI0
[JIOCKOCTH, HpPOEKUUs (QUrypbl HAa IUIOCKOCTh. [lepmeHIuKyIsIpHOCTh IUIOCKOCTEM: MpU3HAK

MIEPIEHIUKYISIPHOCTH IBYX IIIOCKOCTEN. Teopema o TpéX nepneHauKysapax

7.4

Tlousitie MHOT'OI'paHHHUKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PaHHHKA, BBIMTYKIIBIC W HCEBBIITYKIIBIC
MHOT'OI'paHHUKU, pa3BépTKa MHOI'OrpaHHHUKa. HpI/ISMaI «-yroJibHad npusma, rpaHd U OCHOBAHUA
[pU3MBI, TpsMas W HAKJIOHHAs MpPHU3MbL, OOKOBass M TOJHAs TOBEPXHOCTh IMPU3MBI.
[Tapannenenunen, NpsaMOYroJibHBIN NapajuleNienunea U ero cBoicrra. [lupamuaa: «-yrojgpHas
MupaMuaa, TpPaHU M OCHOBAaHUE NUPaMUIbl, OOKOBas M TMOJHAs MOBEPXHOCTb MHPAMUJBI,
MpaBWiIbHAsE W yceu€HHas MupamMuaa. OJEMEHThl Npu3Mbl M THpaMufbl. [IpaBuibHbIE
MHOTOTPAaHHUKU: MOHSITHE NMPABUIHLHOIO MHOTOTPaHHHMKA, MpPaBUJIbHAS IpHU3Ma U MpaBUIbHAS
Mupamuia, NpaBuibHas TPEYroyibHAsi MUpaMua U MpaBUJIbHBIN TeTpadap, KyO. [IpencraBnenue
0 MPaBUJIHHBIX MHOTOI'PAHHUKAX: OKTAadp, OJIEKadAp U uKocadap u apyrue CedeHus Mpu3Mbl U

IMApaMHUbI

7.5

CI/IMMeTpI/IH B ITPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIE€MEHTEI

CUMMCTPHH B [TMpaMUIax, IMapaJuICIICIIUIICAAX, IIPaBHUJIbHBIX MHOI'OT'PAaHHUKAaX

7.6

BrlunciaeHue 3I€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHalii, yrJibl. [Inomane OOKOBOM
TIOBECPXHOCTHU MOJTHOM MOBEPXHOCTHU HpﬂMOﬁ IMPU3MBI, IJIOIAAb OCHOBaHHﬁ, TeOpEMa O OOKOBOI

TIOBCPXHOCTU HpHMOﬁ MMPU3MBI. ITnomans




0OKOBOI TOBEPXHOCTH U TIOBEPXHOCTH MPABHIBLHON MHPaMHIBI, TEOPEMa O IJIOMIAIN YCeUEHHON

nupamuabl. [lonstue 06 06péMe. OOBEM UPAMUBI, TPU3MBI

[TonoOHubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXY TUIOMIASIMHI TIOBEPXHOCTEH, 00bEMaMu

1.7
1O 0OHBIX TEJ
IIpoBepsiemble TPeGOBaHNSI K pPe3y/IbTATaM OCBOEHUS OCHOBHOM
o0pa3oBarte/ibHOIi nporpammsl (11 kiace)
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
[MPOBEPSIEMOTO 00pazoBaTesIbHON MPOrpaMMBbl CPETHETO 00IIEr0 00pa30BaHUS
pe3ynbTaTa
1 Uucna v BEIYUCICHUS

OnepupoBaTh TMOHATUSMH: HATypaJbHOE, IIEJI0€ YHWCJIO0; HCIOJIb30BaTh MPU3HAKU

11 NETMMOCTH LEJIBIX YHCENI, Pa3JIOKEHUE YMCiIa Ha MPOCThIE MHOXKUTEIH IS PelIeHUs
3aau

1.2 OrniepupoBaTh MOHITHEM: CTENIEHB C PAIIMOHATBLHBIM TIOKa3aTeleM

13 OnepupoBaTh MOHATUAMHU: JIOTapUM YKcia, JECITUUHBIE U HATYpaJbHbIE JTOTapU(PMbI

2 'YpaBHEHUS 1 HEpaBEHCTBA

[IpuMeHsaTh CBOMCTBA CTEMEHW s MpeoOpa3oBaHUs BBIPAKEHUI, ONEpPUPOBAThH

2.1 MOHSATUSIMU: TIOKAa3aTEIbHOE ypaBHEHHWE U HEPABEHCTBO; peEIIaTb OCHOBHBIC THIIBI
MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB
BoinonHaTe mpeoOpa3oBaHUs BBIPAKEHUHN, COAEp)KaluX Jorapudmel; OnepupoBarth

2.2 MOHITUSIMU: JIOTApU(PMUUECKOE ypaBHEHHUE W HEPABEHCTBO; PELIaTh OCHOBHBIC THUIIBI
norapuMUUECKUX YpaBHEHUI U HEPABEHCTB

2.3 HaxoauTh perieHus mpoCcTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHHM U €€ pellIeHNe; HCTI0Ib30BaTh

24 CUCTEMY JIMHEWHBIX ypaBHEHUH ISl PeLICHHs MPAaKTUYECKUX 3a]a4

95 Haxonuth pelieHust NpoCTEHIINX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUN

1 HCPABCHCTB




MOI[GHI/IPOBEITB PCAJIBbHBIC CUTyallUM Ha SA3bIKC aJIFerLI, COCTaBJIATb BbIPAKCHUA,

2.6 YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBMIO 33Ja4H, UCCIENA0BATh IOCTPOCHHBIE
MOJIENIM C MCIIOJIb30BAHUEM allllapara ajnreopsl
3 DyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMU: NEpUOAMYECKas (DYHKUHSA, MPOMEKYTKH MOHOTOHHOCTHU
31 (GyHKIMH, TOYKH SKCTpeMyMmMa (GyHKIWW, HauOOJblllee W HAMMEHBIIEEe 3HAYCHUS
. (yHKIMU HA MPOMEXKYTKE; MCIIOJIb30BaTh UX U MCCIENOBaHUS (PYHKIHHU, 3aJaHHON
rpaduKom
OnepupoBaTh MOHATHSAMH: TIpa@UKd  TOKa3aTeNbHOM, JorapudmMuyeckoil u
3.2 TPUTOHOMETPUUECKUX (YHKIMM; H300pakaTb MX Ha KOOPAMHATHOM IUIOCKOCTH H
MCII0JIb30BATh ISl PEILICHUS] YPAaBHEHUM U HEPABEHCTB
MN300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaQUKd JIMHEHHBIX YpaBHEHUH W
3.3 MCII0JIb30BATh UX ISl PEIICHUS CUCTEMbI TMHEWHBIX ypaBHEHUI
34 Vcnonb3oBath rpaduku GyHKUUN ISl MCCIIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEN U3
. Npyrux y4eOHbIX AUCIUILIIUH
4 Hauana MaTeMaTn4eckoro aHanusa
OnepupoBaTb MOHATUSAMH: HENpPEpbIBHAS  (YHKUUS, MPOU3BOAHAS  (DYHKUIMH;
4.1 HCIIOJIb30BaTh TEOMETPUYECCKUN W (DU3WUYECKUN CMBICT TPOU3BOJHON ISl PEIICHHS
3a1a4
42 HaxoauTe npou3BOHBIE IEMEHTAPHBIX (DYHKIMH, BHIUUCIATH IPOU3BOIHBIE CYMMBI,
. POM3BEACHUS, YACTHOTO (PyHKIIMH
lcnonb30BaTh MPOU3BOJIHYIO Il HUCCIEIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh M
4.3 HKCTPEMYMBI, IPUMEHATh PE3YNIbTaThl UCCIEI0BAHUS K IOCTPOEHUIO IPahuKoB
44 Vcnonb30BaTh MPOU3BOHYIO JUI HAXOKJCHUS HAWTYULIETO PELICHHs B IPUKIIAAHBIX, B
. TOM YHCJIE COLIMAIBbHO-3KOHOMUYECKHUX, 3ajjayax
45 OnepupoBaTh MOHATUAMH: IEpBOOOpa3Hast U UHTErpajl; IOHUMATh T€OMETPUUECKUI U
. (u3nYecKuit CMBICI HHTETpaja
46 HaxonuTh nepBooOpa3Hble 31eMeHTapHbIX (GYHKIUH, BEIYUCIATH HHTETpaj o popmyiie

Hreroroua - JleiiOaumna




Pemrate MNPUKJIAAHBIC 3ada4u, B TOM YHUCIC COLUAJIBHO-DKOHOMHWYCCKOIO H

4.7
($U3NIEeCcKOro Xapakrepa, CpeACTBAMU MaTeMaTHYECKOTO aHAIN3a
) Teopust BEposATHOCTEW U CTaTUCTUKA
51 CpaBHUBATh BEPOATHOCTH 3HAYEHUH CIy4aliHON BEIMUYMHBI 10 PACIPEIEIICHUIO WIH
. C TIOMOUIBIO THarpaMm
OmnepupoBaTh NOHATHEM MATEMAaTHYECKOTO OKUAAHUS, IPHUBOJUTH IPUMEPHI TOTO,
5.2 KaK TPUMEHSETCS MaTeMaTHYeCKOe OXKHMJAHHWE CIyJailHON BEIMYUHBI, HAXOAUTh
. MaTeMaTHIeCKOe O’KUaHUE TI0 JTaHHOMY PacIpeesIeHUI0
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PaclpeesICHUN
6 I'eomerpus
OnepupoBaTh  MOHATHUSAMH: [HJIMHIPUYECKAass IOBEPXHOCTh,  OOpa3yrolue
6.1 MWIAHIPUIECKOH MOBEPXHOCTH, IMIIMHAP, KOHUYECKasi TOBEPXHOCTh, 00pa3yromue
. KOHUYECKOW MOBEPXHOCTH, KOHYC, cheprueckasi ToBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TTOJTYICHHUSI TEJT BpaIICHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIapoOBOM CJIOH, OCHOBAaHWE ILIAPOBOTO CJOS, BBHICOTA IIAPOBOIO CIIOS,
IaPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U IIJIOMIAAU IOBEPXHOCTEH Tel BpallleHHs], TeOMETPUIECKUX TeT
. ¢ mpuMeHeHueM Gpopmy
OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK, BIIMCAHHBIN B chepy U OMHCAHHBII OKOJIO
6.7 cdepsl, cdepa, BIUCaAaHHAS] B MHOTOI'PaHHUK WJIH TEJIO BPAICHUS
6.8 BbIluncnaTe COOTHOLIEHHS MEXIy IUIOIIAJsIMU TOBEPXHOCTEM U oO0bEMamMu
. MOI0OHBIX TEJN
6.9 N306paxats nzyyaemble (GUTYpbl OT PyKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX

MHCTPYMEHTOB




BbinosiHATE (BBIHOCHBIE) IIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX

6.10 duryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHUS TeJ BPAIEHHs
W3BnekaTb, HMHTEPIPETUPOBATL M IPeoOpa3oBbIBaTh  MHOOPMALMIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, NPEACTABICHHYIO HA YEPTEXKAX M
PHCYHKaX
[IpuMeHsATh reoMeTpudecKkhe (DaKThl IS PELIEHHS CTEPEOMETPHYECKHX 3aj1ad,
6.12 IPEINOIAralolMX HECKOIBKO [IATOB PEIEHUS, €CIU YCIOBHS IPHMEHEHUS 3a1aHbI
B sIBHOU hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE IEHCTBHS CIOKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOKEHHS
6.14 BEKTOpa Ha YKCJI0, OOBSICHATh, KAKAMH CBOMCTBAMH OHHU 00J1a1af0T
6.15 [Ip¥MEHATE IPaBUIIO NApAIIENENHUIIENA ITPU CIIOKEHUH BEKTOPOB
OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAMHATEI B HPOCTPAHCTBE, BEKTOD,
6.16 MOZyJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIroJd MEKIY
. BEKTOPAaMH, CKAJIIPHOE MPOU3BEIECHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI
Haxoauth cymMMy BEKTOPOB W TPOM3BEICHUE BEKTOPA HA YHCIIO, YrOJ MEKIY
6.17 BEKTOPaMH, CKaIIpHOE IIPOM3BENEHUE, pPACKIaAbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3aaBaTh II0CKOCTh YPABHEHUEM B JIEKAPTOBOU CHCTEME KOOPAUHAT
6.10 Pemiath TpoCTEHIIME TIEOMETPUYECKUE 3aJa4yd Ha [PUMEHEHHE BEKTOPHO-
. KOOPIMHATHOTO METO/1a
Pemrarh 3a1a4u Ha J0Ka3aTEIbLCTBO MATEMATHYECKUX OTHOIIEHUH M HAXOXKICHUE
6.20 reOMETPUYECKUX BEIMYHMH 0 00pasiaM WM aIropuTMaM, NPUMEHSS U3BECTHBIE
. METO/IbI IIPU PELICHUH CTAHIAPTHBIX MATEMATHYECKHX 3a1a4
6.1 [IpuMeHAT, ~ MPOCTEHINME  MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
. KOMMYHHUKAIIMOHHBIE CUCTEMBI [P PEIIEHUH CTEPEOMETPUYUECKHUX 3a/1a4
6.2 [IpUBOAMTH TPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U HKU3HU,
. pacro3HaBaTh NPOSIBJIEHHE 3aKOHOB IEOMETPUM B UCKYCCTBE
6.23 [Ip¥MeHATh TIOAyYEHHbIE 3HAHHMS Ha NPAKTUKE: AaHAJIM3UPOBATh PpealbHbIE

CUTyallM W TPUMCHATH HW3YVYCHHBIC TIOHATHA B TIPONUCCCC TIOMCKA PECHICHUA




IIpoBepsiemble 3s1eMeHTHI coep:xanus (11 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Hucia 1 BBIYUCIICHUS
1.1  |HarypanbHble u uenblie yncna. [I[pu3Haku 1eIMMOCTH 1ENIbIX YUCcel
1.2 |Crenens ¢ panMOHaNLHBIM NOKa3aTeaeM. CBOKWCTBA CTEIEHH
1.3  |[lorapudm uucna. JlecaTuunbie U HaTypaJbHbIE JOTrapUPMBbI
2 YpaBHEHMS U HEPABEHCTBA
21  [IpeobpazoBanue BhIPAXKEHUH, COACPIKAILUX JIOTapUPMBI
59 [IpeoOGpa3zoBaHre BEIPAXKEHUI, COAEPKAITUX CTENEHU C PAllMOHATBHBIM
nokazarejemM
2.3  [[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4  [llokazarenbHble YpaBHEHUS U HEPABEHCTBA
2.5 |Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHUN. PellleHre npuKiIaIHbIX 3a7a4 C MTOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUHN
2.7  |CucteMbl M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUIN U HEPABEHCTB
28 [IpumeHenne  ypaBHEHHH, CHUCTEM U  HEPaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJ71a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTeil HAyKu U peasibHON
3 DyHKIIUK U TpadUKU
Oynknus. Ilepuonnueckue ¢GyHkmuu. IIpoMeXyTKH MOHOTOHHOCTH
31 |pymkumm. MakcuMyMbl M MHHHMYMBI (yHKOuH. Haubonpmee u
HauMeHbIIIee 3HaueHNEe QYyHKIIMU HA TPOMEKYTKE
3.2  |Tpuronomerpudeckue GyHKIIUH, UX CBOWCTBA U TpapuKH




3.3

[loxa3aTenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH

Vcnonib3oBanue rpadukoB (GyHKIUH 1715 pelieHUs] YpaBHCHHUI U TMHEWHBIX CUCTEM

3.4
Vcnonp3oBanne rpadukoB GYHKIUN UIsT HMCCIEIOBAHUS IIPOLIECCOB W 3aBUCHMOCTEH,
3.5 KOTOPbIE BOHUKAIOT [IPH PEIICHUH 3aJa4d U3 APYruX yUeOHbIX IPEAMETOB U peaJIbHOM KU3HU
4 Havana maTemaTHueckoro anaimsa
4.1 HenpepriBHble QyHKIIMU. MeToa MHTEPBAJIOB /7Sl pEILIEHHs] HEPAaBEHCTB
49 [IpousBonHas ¢pyHkuuu. ['eomerpruueckuii u GpU3MYECKUI CMBICT POU3BOIHOMN
43 [IpousBosiHbIe 31eMEHTApHBIX (PYHKUIHUNA. DOpMyIbl HAXOXKAECHUS IPOU3BOJHOM CYMMBI,
[POU3BEACHUS U YACTHOTO (PYHKLINN
[IpuMeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH U IKCTPEMYMBI.
4.4 HaxoxaeHre HanboJbIIero 1 HaMMEHbBILIEro 3HaYeHHs] PYHKLIUU Ha OTPE3Ke
[IpuMeHEeHNe TPOU3BOIHON [T HAX0KACHUS HAWIy4lIero PEHICHUs B IPUKIIAJHBIX 3a/1a4aX,
4.5 1UIs1 OTIPENIENIEHUs] CKOPOCTH ITpoliecca, 3alaHHOro (opMyIol Hiu rpapukom
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpudeckuii M pusnyeckuii cMbici. Beuucienue nnterpaia no gopmyie
Herotona - Jleitbnuna
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucioBble XapaKTEPUCTUKH CIIyYalHBIX BEJIUYHMH: MATEMaTUYECKOE 0’KUJIAaHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHUE. [IpuMephl IPUMEHEHN MATEMATUYECKOTO O'KUJAHMSI, B TOM YHUCIIE
51 B 3aJjayax M3 IOBCEIHEBHOW >XM3HU. MaTemaTuueckoe OKuJaHue OMHApHOW CiydaiHOM
BEJIMYMHBL. MareMaTnyeckoe OXUIAHUE CyMMBbl CIIydalHBIX BEIWYMH. MaTemaTudeckoe
OKUJIaHUE U JUCIIEPCUS TEOMETPUYECKOI0 U OMHOMHAIILHOTO pacipe/esieH
50 3akoH OOJIBIIMX YHCENl W €ro pojib B HayKe, NMpHpojae U obmecTBe. BbriOopouHblil MeTox

HcclieJOBaHUN




5.3

[IpuMeppl  HENpPEpBIBHBIX  CIydalHbIX BeaWuyuH. [loHsATHE O IUIOTHOCTH
pacrpeneneHus. 3a1adu, IPUBOIAILINE K HOPMAIbHOMY pacnpenencHuto. Ilonsatue o

HOPMaJIbHOM pacipeielieHuu

['eomeTpus

6.1

[L{nnrHapryeckas NOBEPXHOCTh, 00pa3yIonie HWIMHIPUUECKON TOBEPXHOCTH, OCh
MIAHAPUIECKON moBepxHOCTH. LlwmHap: ocHOBaHHMSI U OOKOBasi MOBEPXHOCTB,

00pasyromas 1 ocCkh, IO s OOKOBOM ¥ MOJIHON MOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yrolne KOHUUYECKON MOBEPXHOCTH, OCh M BEPILINHA
KOHHYECKOoM moBepxHOCTH. KoHyc: ocHOBaHHMe W BepiiMHa, oOpasyromias U OcCh,
MJ1011a/1b OOKOBOW M TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue u

BbICOTAa, OCHOBAHHUA 1 OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, IIoIIa b MOBepXHOCTH cdepbl. Banmuoe

pacrojio’keHue cdepbl U IIOCKOCTH, KacaTellbHasi IJIOCKOCTh K cdepe, IMionanb

cepbl

6.4

M300pakeHue Ten BpallleHus Ha II0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomOuHammm Tein BpamieHuss ¥ MHOTOTPAHHMKOB. MHOTOTpaHHHK, OTHCAHHBIN

oKoJI0 ceprl, chepa, BMcaHHAsi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsatue 00 o0bEéMe. OcCHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuIesenuIie/ia u ciieAcTBrs 3 He€. O0BEM numMHApa, KOHYyCA.

O0BEM 11apa 1 TIomaas chepbl

6.7

HOI[O6HBI€ TCJia B IIPOCTPAHCTBC. CooTHOIEHUS MCXKAY IJIoIaasIMHn HOBerHOCTCﬁ,

00BEMaMHU ITOJOOHBIX TET

6.8

Ceuenust nminHApa (mapauieIbHO M MEPIEHIUKYISPHO OCH), CEUEHHUs KOHyca

(mapannenbHOe OCHOBAHUIO U MPOXOSIee Yepe3 BEPIIUHY), CEUCHHUS 1apa

6.9

BGKTOp Ha IIIOCKOCTH W B IIPOCTPAHCTBC. CnoxeHne W BBIYHTAHHE BCKTOPOB.
YMHOXXEHUE BCKTOpPa Ha 4UCJIO. Paznoxenue BCKTOpa II0 TpCM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiiCaCIrumIicaa. Pemenue 3a1a4, CBA3aHHbIX C IPUMCHCHUECM

MpaBUJI ICMCTBUNA C BEKTOPAMU

6.10

HpﬂMOYTOJILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCfIH.IHG 3aauu B KOOpJAWHAaTax. Vron MCKAY BCKTOpaMHU. CKaJ'IHpHOC
IIPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MEXKAY MPSAMBIMU U IIJIOCKOCTSIAMMU.

KOOpHHHaTHO-BeKTOpHLIﬁ MCTOI ITPHU PCHICHUU I'COMECTPHUYICCKUX 3a1a4




Komudukaropsr Tpedoannii k [ A

Jlns mpoBenieHUsl €MHOTO TOCYJapCTBEHHOIO SK3aMeHa nmo marematuke (manee - EI'D mo marematuke)
UCIOJIb3YeTCs MepeueHb (KOau(pUKaTOp) MPOBEPSIEMbIX TPEOOBAHUN K pe3y/IbTaTaM OCBOSHUS OCHOBHOM

00pa3oBaTeNIbHOM MPOrPaMMBbI CPETHETO 00IIEro 00pa30BaHUs U HIIEMEHTOB COICPIKAHMUSI.

[Ipu mposenpennun EI'D mo maremaTtuke 0a30BOro YpoBHSI M3 mepeuHs (KoaupukaTopa) BBHIOMPAIOTCS

MO3UIIMH, COOTBETCTBYIOIINE (enepatbHOi pabodel mporpaMMe 1o MaTeMaTrke (0a30BbIi YPOBEHB)

HpOBepﬂeMble Ha EI'D nmo maremaTuke TpeﬁoBaHl’lﬂ K pe3yJjbTaTaM OCBOCHUSA OCHOBHOI

o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

Kon [IpoBepsiemble TpeOOBaHUs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHON MporpaMMbl CpeHEero 001Iero oopazoBaHus
TpeboBaHUS
1

Brnanenne Meromamu 0Ka3aTeNbCTB, AJITOPUTMAMH PEUICHUS 3a/1ad; yMEHUE
(dbopMynupoBaTh U ONEPUPOBATH MOHATHAMU: OIpENEIeHNEe, aKCUOMa, Teopema,
CJIEJICTBUE, CBOICTBO, MPU3HAK, 10KAa3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKHY;
NPUMEHSATh HX; yMeHue (opMynHpoBaTh OOpaTHOE U MPOTHBOIOJIOKHOE
yTBEpXJACHHUE, MPHUBOIUTH HpPUMEPbl U KOHTPIPHUMEPHI, HCIOJb30BaTh METO]
MaTeMaTH4YeCKOW MHAYKIMH; IPOBOJUTH JIOKAa3aTeJbHBIE PACCYKIEHUS IpU
pelIeHUH 3aJad, OLIEHUBATh JOTMYECKYI MPaBHJIBHOCTh PACCYKJIECHUMN; yMEHUE
OTepUpOBaTh  MOHATHUSMH: MHOXKECTBO, TOJMHOXECTBO, OINEpallid  HaJ
MHO>KECTBAMHU; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
OTIMCAHHUS PEATbHBIX MPOIIECCOB U SIBICHUH U MIPH PEIICHUH 3a7a4, B TOM YHUCIIE U3
JIPYTrUxX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHAMU: Tpad, CBI3HBIN
rpad, gepeBo, LUK, rpad HA MIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBAThH rpadbl

Pa3IMIHbIMHA CHOCOGaMI/I; HCIIOJIB30BAaTh l"pa(l)]':»l IIpu pCHICHUH 3a1a4

YmMmenue ONICpUPOBATh MMOHATHAMUA: HATYpPAJIIbHOC YUCIIO, EJIOC YUCIIO, CTCIICHL C
LEJIBIM ITOKA34aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHb C pallHOHAJIbHBIM
IIOKa3aTcJICM, CTCIICHD C e CTBUTEIIbHBIM IIOKa3aTcJICM, J'IOl“apI/I(I)M qucia, CHHYC,

KOCHUHYC U TAHT'CHC




[IPOM3BOJIBHOTO ~ YHUCJA, OCTaTOK IO MOAYJIO, palMOHaIbHOE YHCIIO,
UppaIMOHAILHOE YHCJIO0, MHOXKECTBA HATYpalbHBIX, LENBIX, PAIHOHAIbHBIX,
JCWCTBUTENFHBIX YHCET; YMEHHE WCIIOJIb30BaTh MPH3HAKH  JEITUMOCTH,
HaMMEHbIIMKA OOMMK JEeTUTEeNh W HAaWMEHbIIee oOlnee KpaTHOE, aJrOpUTM
EBknmpa mpu permeHuu 3agad; 3HAKOMCTBO C Pa3jIMYHBIMU TO3UIIMOHHBIMH
CHCTEMaMH CUHUCIICHHUS; YMEHHE BBINIOJHATH BBIYHCICHHWE 3HAYCHUH W
npeoOpa3oBaHMsl BBIPAKEHUN CO CTENEHSMHU U jorapudmMamu, npeodpazoBaHus
JIpOOHO-PAIMOHANIBHBIX ~ BBIPAKEHH; YMEHHE OINEpUpOBaTh TMOHATHSIMHU:
MOCJIEI0BATENIbHOCTh,  apudmMeTnyeckass  OporpeccHsi,  reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBAIOIlasi F€OMETpUYEcKasl MpPOTrpeccHs; yMEHUe
3a/laBaTh IOCJEOBATEIbHOCTH, B TOM YHCIE C MOMOUIbIO PEKYPPEHTHBIX
dbopmynn; yMEHHE OTIEpUPOBATH MOHITUSIMHU: KOMIDIEKCHOE YHCIIO, COTIPSIKEHHBIC
KOMIIJIEKCHBIE YMCia, MOIY/Ib U apryMEHT KOMIUIEKCHOTO Yncia, ¢popMma 3amnucu
KOMILJIEKCHBIX qucel (reometpuyeckas, TPUTOHOMETpHYECKas u
anreOpandeckas); yMeTh NPOHU3BOIUTH  apu(PMETHUYECKHUE JCHCTBUA C
KOMILJIEKCHBIMH YHCJIaMH; TPUBOIUTH MPUMEPHI UCIOJB30BAHUS KOMITJIEKCHBIX
YHUCEN; ONEPUPOBATH MOHATUAMU: MaTpHUIA 2X2 U 3X3, ONPEICTUTEh MAaTPHUIIBI,

FeOMeTpI/ILIeCKI/Iﬁ CMEICII OITPEACTIUTEIA

VYmenune OIICPHUPOBATH HOHATHUAMMU: paloroOHAJIbHBIC, HpparuOHaJIbHBIC,
IIOKAa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘leCKI/IC, TPUTOHOMECTPUYCCKHUE
YpaBHCHHA MW HCEPABCHCTBA, UX CHUCTCMbI; YMCHHC OICPUPOBATL MNMOHATUAMMU:
TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUE, HCEPABCHCTBO,
CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHIIbHOCTDb ypaBHeHHﬁ, HCPAaBCHCTB H
CUCTCM; YMCHUC PpCHIATb YPABHCHUS, HCPABCHCTBA M CHUCTCMBI C IMOMOMIBIO
Ppa3JINYHBIX HpI/IéMOB; peuiatb YpaBHCHHA, HCEPABCHCTBA U CHUCTEMBI C
NapaMeTpoM; IMMPUMCHATH YpPaBHCHUA, HCPABCHCTBA, UX CUCTEMbI AJId PCUICHUA
MAaTEeMAaTUUCCKUX 3a/lad U 3aJa4 U3 PA3JIMIHBIX obOmacren HAayKHu U peaHLHOﬁ

KH3HH

YMeHue  omnepupoBaTh  HNOHATHAMM:  (QyHKIMS, YETHOCTH  (YHKIUH,
NEPUOANIHOCTD (DYHKIIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,

OKCTPEMYM (bYHKLII/II/I, HanOOoJIbIIIee U HAMMEHBIIIEEe 3HAUCHHMS




(GyHKIMU Ha TPOMEXKYTKE, HEmpepbiBHAas (YHKLHUSA, aCUMITOTHI Tpaduka
¢GbyHKUMU, TepBas U BTOpas MpPOW3BOJIHAs (DYHKIMHM, TEOMETPHUYECKHA U
(bu3nvYecKuil CMBICI TPOU3BOIHOM, TepBOOOpa3HAs, ONPeACTIEHHBIN HHTETpaT;
YMEHUE HaXOJUTh AaCHMITOTHI Tpaduka (YHKIUH, YMEHHE BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, TPOM3BEACHUS, YaCTHOTO W KOMIO3MIWU (DYyHKIHIA,
HAXOJUTh ypaBHEHUE KacaTelIbHON K rpaduky (yHKIHWH; YMEHHE HAXOAUTh
IPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKINI; yMEHUE NCTIOIB30BATh MPOU3BOIHYIO
JUId  HUCCleAOBaHMUS (YHKIMH, HAXOJUTh HAaWOOJbIIME M HaUMEHbILNE
3HaueHus (QYHKUMHA; CTPOUTh TpadUKd MHOTOUWIEHOB C HCHOJIb30BAaHHEM
anmapata MaTEeMaTHUYeCKOTO aHallu3a; MPUMEHSTh I[POU3BOJHYIO IS
HaX0XJACHUS HAUTYYILIEero pelleHns B MPUKIIAJAHBIX, B TOM YHCJE COLUAIbHO-
SKOHOMMUYECKUX U (PU3MUECKUX 3aja4ax; HaX0UTh IUIOMIaA1 U 00bEMBI QUTYp
C TOMOINBIO HHTErpaia; MPHUBOJUTH MPUMEPbl  MaTEMaTUYECKOTO

MOJIETUPOBAHUS C TOMOIIBIO (D hepeHIINATBbHBIX YpaBHEHUI

YMeHune omnepupoBaTh MOHATHSAMHU: Tpaduk (GyHKIUH, oOpaTHas (GyHKIHS,
KOMMO3UIMsA (QYHKIWH, nuHEHHas QyHKOMs, KBajpaTuyHas (QYyHKIUA,
panMoHanmbHas  (QYHKIUS, CTENeHHas (YyHKOHs, TPUTOHOMETPHUYECKHE
¢GyHKIIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIUH, IOKa3aTelibHAs |
norapupmMudeckas GyHKIINH; yMEHUE CTPOUTH TpadUKu U3ydeHHBIX QYHKITUH,
BBITOJIHATH TPeoOpa3oBaHus rpadukoB (yHKIUH, UCTIOIB30BATh rpaduKy ISt
U3yUYCHHS MPOIECCOB M 3aBHCUMOCTEH, NPU PEIICHWH 3a1a4 U3 APYrHx
Y4EOHBIX MPEJAMETOB M 3aJad M3 PEaJIbHOW KH3HH, BBIpaXaTh (HOpMyJIaMu
3aBHCUMOCTH MEXJy BEJIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA W TpaduKu
GyHKUMA Ui pelieHusl YpaBHEHUI, HEPaBCHCTB M 3aj7ay C IapaMeTpamy,
n300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMmenue peuiaTh TCKCTOBLIC 3aJa4X PA3HBIX TUIIOB (B TOM YUCJIC HAa IPOLICHTEI,
J0JIN 1 4aCTH, Ha IBHXKXCHHC, pa60Ty, CTOMMOCTBH TOBApOB U YCJIYT, HAJIOTH,
3agadud U3 o0iactu YIIpaBJICHHUA JIMYHBIMHU U CEMEUHBIMU (I)I/IHaHCElMI/I);

COCTAaBJIATH BBIPAKCHUA, YPABHCHU,




HEPaBEHCTBA U HX CHCTEMBbl IO YCIIOBUIO 3a/aud, MCCIEJOBATH IIOJy4EHHOE
peleHre 1 OIEHUBATH MPABIONOIOOHOCTh PE3y/IbTaTOB; YMEHHE MOJAEIHPOBATH
peaJIbHbIE CUTYallMU Ha S3bIKE MAaTEMATHUKH; COCTaBJISATh BHIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBAa M MX CHCTEMbI 10 YCJIOBHIO 3aJayd, MCCIEAOBATH IOCTPOECHHBIE
MOJIENIU C MCIIOJIb30BAaHUEM arlrapara ajareOpbl, HHTEPIPETUPOBATH MOJIyYEHHBIN

pe3yabTaTt

YMeHue omnepupoBaTh MOHATHSIMHM: CcpenHee apudMeTudyeckoe, MeAUaHa,
HauOoJblllee M HauMEHblllee 3HAueHUus, pa3Max, JIUCHepCus, CTaHIAapTHOE
OTKJIOHEHHE YHMCJIOBOTO Habopa; yMeHHe W3BJIEKaTh, HWHTEPIPETHPOBATH
nHpopMalnio, TPEACTABICHHYI0O B TaOIuIaXx, Ha JAMarpaMmax, Trpadukax,
OTpaXKalollyl0 CBOMCTBa peaJbHbIX NPOIECCOB U SBJICHUN; MPEICTaBIATh
nH(pOPMalLIMIO C TIOMOIIBIO TAaOMUI[ W JUarpamm; HCCIIEOBaTh CTATHUCTUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM IpadUyecKuX METOJO0B U AJIEKTPOHHBIX
CpeACTB; rpaduyecku HcCCIeNoBaThb COBMECTHbIC HAOIIOAEHUS C TOMOUIbIO

JluarpaMM pacCeuBaHUs U JUHEWMHOU perpeccuu

YMeHHne omnepupoBaTh MOHATHSAMU: CIYYalHBIM OMBIT M CIy4allHOE COOBITHE,
BEPOSITHOCTh  CIIy4alHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM TpaUuecKuX METOJO0B; MPUMEHATh (OPMYIIbI CIIOKEHHUS U
YMHO>KEHUSI BEPOSITHOCTEH, opMyiTy MOJTHOU BeposiTHOCTH, (popmyny beprymnu,
KOMOUHaATOpHbIE (DaKTHI U (HOPMYIIBI; OLIECHUBATH BEPOSTHOCTH PEabHBIX COOBITHIA;
YMEHHE ONEpUpOBaTh TMOHATUSMHU: CiydailHas BEJIMYMHA, paclpeieleHue
BEpPOSITHOCTEH, MaTeMaTHYeCcKOe OXHJaHue, JUCHepCUs U CTaHJapTHOE
OTKJIOHEHUE CIy4alHOW BEJIMYMHBI, (DYHKIMM pacrpelneieHus] U IUIOTHOCTH
PaBHOMEpPHOTO, IMOKa3aTEJIbHOTO W HOPMAJIBHOIO paclpeiesieHui; yMeHHe
WCIIOJb30BAaTh CBOMCTBAa M3YyYEHHBIX pACIpENEICHUN N peuieHus 3ajady;
3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIUX YHCEN, METOJbl BBIOOPOYHBIX
WCCIIeIOBAaHUI; YMEHHE TPUBOIUTH PUMEPHI MIPOSIBIICHUS 3aKOHA OOJIBIITUX YHCET
B TMPHPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIMEPHPOBATh MOHATHIMHU:
coueTaHue, IEepPeCTaHOBKA, YHUCIO COYETAHHM, YHCIO TEPeCcTaHOBOK, OWHOM

HBIOTOHa; YMCHUC IIPUMCHSATDH KOM6I/IHaTOpHBIe (baKTLI U PpacCyXICHUA I




YMeHue onepupoBaTh MOHATHAMU: TOYKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJIA, INIOCKUW YroJj, ABYIPAHHBIA YroJj, TPEXIPaHHBIN
yroj, CKpEIIMBAIOIIMECS IpsMBIC, MapaJUICIbHOCTh W IMEPIEHIUKYISPHOCTD
NpSIMBIX M IUIOCKOCTEH, Yroia MEXAYy NIpsIMBIMHM, YroJl MEXKIy IpsSAMOA H
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PAacCTOSHME OT TOYKH JIO IUIOCKOCTH,
paccTosiHHE MEXAy MPSAMBIMH, pPAacCTOSHUE MEXAY IUIOCKOCTSIMHM; YMEHHE
WCII0JIb30BaTh MPU PEIICHUH 3aJad W3y4eHHbIe (aKThl U TEOPEMbI IIAaHUMETPHH;
YMEHHE OLEHHBAThb pa3Mepbl OOBEKTOB OKpPYKAIOLIErO0 MHpa; CTPOUTH
MaT€MaTHYECKUE MOJIEIN C IOMOINBK) T€OMETPUYECKUX IOHATHM W BEIUYMH,

peliaTh CBA3aHHBIC C HUMU IMTPAKTUYCCKUE 3a]a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb QUIYpPBl, O00BEM  (QUrypHL,
MHOTOI'PAaHHHUK, MPaBWIbHBI MHOTOTPaHHUK, CEYEHUE MHOTIOIpaHHHKA, KYyO,
napajiesienune 1, npyu3Ma, nupamuaa, Gurypa u HoBepXHOCThb BPALCHUs, LUIUHP,
KOHYC, 11ap, cdepa, miomaasb chepsl, MIO0Ma1b TOBEPXHOCTH MUPAMUIbI, IPU3MBL,
KOHYca, IWINHApa, 00bEM Ky0a, MPsIMOYroJIbHOTO Mapajuleenuiesaa, NupaMupl,
IIPU3MBI, LUIMHAPA, KOHYCA, I1apa, pa3BEPTKa MOBEPXHOCTU, CEYEHUsI KOHYyca U
LWIMHApA, NapayielibHble OCH HWJIM OCHOBaHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacatomiasicss  cepbl, LMIMHIpA, KOHyca; YMEHHME CTPOMTb  CEUYEHHE
MHOTOI'PaHHHUKA, 1300pa)kaTb MHOTOTPaHHUKH, (PUT'YpbI U TIOBEPXHOCTH BpPALLlCHUS,
UX CEYEHHUs, B TOM YHCJIE C IIOMOLIBIO IEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh
CBOICTBA reOMETPUYECKUX (PUTYP, CAMOCTOSATENIHLHO (OPMYIIMPOBATH OIIPECICHUS
u3yyaeMmblX (Uryp, BbIABMraTb THUIOTE3bl O CBOHCTBaX W  IpPHU3HAKAX
reoMEeTpUYECcKuX (GUryp, 000CHOBBIBATh WIIM ONPOBEPraTh UX; yMEHHE MPOBOIUTh
KJIaccu(uKauo (GUryp Mo pa3iIMyHbIM MpPU3HAKaM, BBIMOJIHATH HEOOXOIMMBbIE

AOIIOJITHUTCIIbHBIC TTIOCTPOCHUA
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YMeHue onepupoBaTh MOHATHSAMU: IBW)KEHUE B MPOCTPAHCTBE, MapauleIbHBIN
NepeHoc, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IMPEOOpazoBaHHE
nojoous, MoJ00HbIE (GUTYPHI; YMEHHE pACIIO3HABATh paBHBIE W T0JIOOHBIC
Gurypel, B TOM 4HCIE€ B MPHPOJIE, HCKYCCTBE, APXHUTEKTYpE; HCIIOIH30BATH
reOMETPUYECKNE OTHOIICHHUS NMPH PEUICHWH 3a]ad; HaXOJUTh T'€OMETPHUECKHUE
BEJMYMHBI (IJIMHA, YroJi, IUIOWadb, O0OBEM) NpU pEHIeHUH 3a7ad U3 JIPYrux
y4eOHBIX TIPEAMETOB U U3 PEATbHOM KU3HU; yMEHUE BBIYUCISATH T€OMETPUYECKHE
BEJIMYUHBI (IJTMHA, YroJl, TUIOIab, 00BEM, TUIOMAAb TIOBEPXHOCTH), UCTIONB3YS
n3ydeHHbIE POPMYITBI U METO/IBI, B TOM YHCIIC: TUIOIA/(b TIOBEPXHOCTH MTUPAMUIBI,
MPU3MBI, KOHYyCa, MWJIWHIpA, Miomans cheprl; 00bEM Kyba, MPSIMOYrOIHLHOTO
napajieNienunena, MAPaMUIbl, TPU3MBL, IMIMHIPA, KOHYca, IIapa; yMEHHE

HaXOJUTh OTHOILIIEHUE 00BEMOB MOI00HBIX QUTYD
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YMeHue onepupoBaTh MOHITUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOP,
KOOpJIMHAThl TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YHMCIO, pa3joKeHUE BEKTopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE,
BEKTOpPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpaMH; yMEHHE HCIOJIb30BaTh
BEKTOPHBIN M KOOPIUHATHBIN METO/ JJIsl PELICHUS FTEOMETPUUECKUX 3a/1a4 U 3324

Apyrux y‘le6HI>IX npeaMcETOB
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YMmeHue BbIOMpaTh MOAXOSIIMI METOJ Ul pelIeHus 3a/Ja4yd; IOHUMaHHe
3HaYMMOCTHM MaTEeMaTUKU B U3yYEHUU IPUPOJHBIX U OOIIECTBEHHBIX MIPOLIECCOB U
SIBJICHU; YMEHHE PACIIO3HABATh IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKU B UCKYCCTBE,
YMEHHE IPUBOJUTH IPUMEPBI MATEMaTUUECKNUX OTKPBITHI POCCUICKON 1 MUPOBOM

MaTeMaTu4eCKOi HAayKHn




Hepe'{eHL IJIEMECHTOB COACPKaHUA, IIPOBEPACMBIX HA EI'D o matemaTuke

Kon [IpoBepsieMbIl 2IIEMEHT COACPKAHUS
1 [Hucna u BerumCICHUS
1.1 |HarypanbHble u 1einble yncia. [Ipu3sHaky 1e1MMoCTH HEebIX YUCem
1.2
Parmonanbabie  yncina. OOBIKHOBEHHBIE M JECATHYHBIE APOOHM, MPOIEHTHI, OECKOHEUHbIE
1.3 . . .
ApupMeTHUECKI KOpEeHb HATypalbHON cTerneHHu. JleWcTBUS C apu(METHUYECKUMH KOPHIMH
1.4 .
CreneHb ¢ 1enbIM nokasaresneM. CTeneHb ¢ paluoHaIBHBIM Mmoka3aTeneM. CBOMCTBA CTETIeHN
1.5
CuHyc, KOCHHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
1.6 Plorapudm uncna. JlecaTHYHBIC 1 HATYPAIbHbIC JIOrapH(pMBbI
1.7 . .
JlelicTBUTENbHBIE YHCTA. ApUPMETHYeCKHe OIepalud C JCHCTBUTEIBHBIMHA  YUCIIAMH.
1.8 [IpeobpasoBanue BEIpaXKCHUN
1.9 [KomruiekcHbIe YncIa
2  |YpaBHEHUS M HEPaBEHCTBA
51 [Hembie 1 NpOOHO-PALHOHABHEIC yPABHCHHS
2.2 |HppammoHaibHbIC YPABHCHUS
2.3 [TpuroHOMeTpHUYECKHE ypaBHECHHUSI
2.4 [loka3arenbHbIE U JIOTApU(DMHUIESCKUE YPABHEHUS
2.5 [enbie u 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6 |MppamumoHanbHbIC HEPAaBEHCTBA
2.7 [loka3arenpHbIC U JIOTapU(PMHUYECKHE HEPABEHCTBA
2.8 [TpuroHomeTpuuyecKre HEPaBEHCTBA
2.9 |Cucrembl U COBOKYIHOCTH YpPaBHEHHMI U HEPAaBEHCTB
2.10 |YpaBHeHHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 |Marpuua cucteMsl JTMHEHHbIX ypaBHeHUH. OnpenenuTelib MaTpULIbl
3  |®ynkuuu u rpadpuku
3.1 .
Dynkiys, cnocoOsl 3aaanus GyHkuuu. ['paduk Gynkuu. Bzanmuo obpatnslie pyHKun. YETHBIE
2.5 [Henble u qpoOHO-palMOHAIbHBIE HEPABEHCTBA
2.6 |MppanuoHanbHble HEPAaBEHCTBA




2.6

VppannoHaJbHbIE HEPABEHCTBA

2.7 [[loxa3zaTenbHBIC U JOTAPUPMHUUECKIE HEPABEHCTBA

2.8 |TpuroHoMmerpuyecKkne HEpaBEHCTBA

2.9 |CucteMsl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB

2.10 |YpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 |Martpura cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeneanTeah MaTPHIIbI

3 DyHKIMU U TpaduKu

3.1 ,
DyHkuus, cnocoos! 3aganus GpyHkuu. ['padux ynkuuu. Bzanmuo o6patusie GpyHKIMKN. YETHBIE
1 Heu€THble PpyHKIMU. [lepuoanueckue pyHkuuu

3.2 .
OO6nacTh ompeaereHUs] U MHOXKeCTBO 3HaueHuidl QynHkuuu. Hymu ¢ynknun. I[Ipomexytku
3HAKOMOCTOSTHCTBA. [[pOMEXYTKH MOHOTOHHOCTH (DYHKITMH. MaKCUMyMBbI I MUHUMYMBI (D)YHKITUH.

3.3 . .
CreneHHast GyHKIUS C HATypaJIbHBIM U IIETIBIM TToKa3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa H
rpaduk KOpHS H-Oi CTETICHH

3.4 (Tpuronomerpuieckue GyHKIUU, UX CBOMCTBA U TpaduKu

3.5 [[loka3arenpHas u jgorapudmMuyeckas PyHKIIMH, UX CBOMCTBA U rpaduKH

3.6 . . .
Touku paspeiBa. AcuMnToThl rpagukoB pyHkuuid. CBolicTBa QyHKIMIA, HEIPEPBIBHBIX HA OTPE3KE

3.7 [[locnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IIOCIEI0BATEIBHOCTEN

3.8 |Apudmerrnueckas 1 reoMmerpuyeckas nporpeccuu. Gopmyia Ci0XKHbBIX IPOLIEHTOB

4 |Hayana MaTeMaTH4yecKOIro aHaJIu3a

4.1 [[Ipowussognas ¢ynkuuu. [IpousBoHBIE 2IeMEHTAPHBIX DYHKIUI

4.2 . .
[IpuMeHeHre MPOM3BOAHOM K MCCIelOBaHHMI0 (YHKUMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.

4.3 [lepBooOpa3nas. MuTerpan

5 |MHoOXecTBa U JOTMKa
5.1 |MHoxecTBo, onepaliiy Hajl MHOKecTBaMu. [{narpammsl Ditnnepa - Benna
5.2 |loruka
6 |BeposTHOCTb M CTaTHCTHKA
6.1 |OmnucarenbHast CTaTUCTHKA
6.2 [BeposaTHOCTh




6.3 [KomOunatopuka
7 [leomerpus
7.1 |®urypsl Ha IIOCKOCTH
7.2 [[IpsiMble U TUTOCKOCTH B IIPOCTPAHCTBE
7.3 |MHOTrOrpaHHHUKH
7.4 [Tena u MOBEPXHOCTH BpAIICHUS
7.5 |KoopauHAThI U BEKTOPBI




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmmuecTBo yacos ONEeKTPOHHBIE
Nen/m | HammeHoBaHHeE pa3/iesioB U TEM ITPOTPAMMBI Kontponbhsie | [TpaKTHuecKue (mdposrie)
Bcero 00pazoBaTesbHbIC
paboThI paboThl pecypehI
1 [IpencraBnenne JaHHBIX U OTIHCATEIbHAS 4 BuGmiorexa LIOK
CTaTHCTHKA
CrnyyaiiHble OTIBITHI U CIIydaliHble COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMU 3 1 bubnuoreka [IOK
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparyn Havn COOBITHSIMH, CIIOKEHHE 3 BuGmiorexa [IOK
BEPOSITHOCTEH
YcnoBHast BEpOATHOCTH, ACPEBO
4 CITy4aitHOTO OTbITa, (hOpPMYIIa MOJTHOM 6 bubmuorexa [JOK
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 DeMeHThl KOMOWHATOPUKH 4 bubnuoreka [JOK
6 Cepuu 1ocien0BaTeIbHbIX UCTIBITAHUN 3 1 bu6mmoreka [JOK
7 CrnydaifHple BEIMYMHBI M pacIipeaesICHUs 6 bubnuoreka [JOK
8 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUT 5 2 bu6mmoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIIACC

KosmmuectBo yacos ONEeKTPOHHBIE
HaumenoBanue paszienoB u Tem U(ppOBBIC
Ne /it P KoHTponbHbIC [TpakTrueckue (macpp )
MIPOTpaMMBbI Bcero 00pa3zoBaTesbHbIC
paboThl paboThl
pecypchl
1 MaremaTu4yecKoe OKUAaHUE CITy4allHON 4 Butmorexa LIOK
BEJTMYUHBI
) }lncnevpcnf[ U CTaH/IapTHOE OTKJIOHEHHE 4 1 BuGmiorexa LIOK
CIIydaifHOH BEJIMYUHBI
3 3aKoH OOJIBIINX YHCET 3 1 bubnmoreka [JOK
4 HenpepsiBHBIE ClTydaliHbIE BETUYMHBI 5 Bu6morexa LIOK
(pacmipenenenwsi)
5 HopmanwsHoe pacnipeneneHus 2 1 bubnuorexa [JOK
II 606
6 OBTOPEHHE, 000 meHI:Ie 1 19 2 bu6nuoreka IIOK
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




I[TOYPOYHOE IIJIAHMPOBAHUE

10 KJITACC
KosmmuecTBo yacos ONEeKTPOHHBIE
[Hara uu(ppoBbIe
Ne /it Tema ypoxka Kontponsnsie | I[IpakTueckue
Bcero u3y4yeHusi | oOpa3oBaTeIbHBIC
paboThl paboThl
pecypchl
1 [IpencraBnenune TaHHBIX C TOMOLIBIO 1 bubnuoreka
TaOJIUI] ¥ TUarpamMmm [HOK
bubnuoteka
2 Cpenree apudmernyeckoe, MeTiaHa 1 110K
3 HawuGomnpiree n HanMeHbIIIee 3HAYCHUS, 1 bubnmmoreka
pa3Max, JUCIepcus HOK
CrangapTHOE OTKIIOHEHHE YHUCIIOBBIX Bbubanorexa
4 1
HabOpPOB [HOK
Cny4aliHble SKCIEPUMEHTHI (OTIBITHI) U
i 5 p ( ) Bbubanorexa
5 CITyJailHbIe COOBITHS. DJIeMEHTapHbBIC 1 10K
COOBITHS (MCXO/IBI)
BeposTHOCTB city4aitHOTO COOBITHSI.
5 BeposTHOCTH COOBITHI B OMBITAX C 1 bubnuoTeka
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU [HOK
COOBITHUAMHU
7 BeposTHOCTE cllyualiHOTO COOBITHSI. 1 1 bubnuoreka
[IpakTuueckas pabora HOK
Onepanuu Haj COOBITUSIMU: TIEpeceUeHue,
. bubnnoreka
8 00BeINHEHNE COOBITHH, 1 110K

IIPOTUBOIIOJIOKHBIC CO OBITHS




Omnepanyu HajJ COOBITUSIMH: TIEpECeUCHHE,

00beInHEHNE COOBITHH, bubnnoreka
9
MIPOTUBOIOJIOKHBIE COOBITHS. [{narpammel [HOK
Ditnepa
10 dopmyna cI0KEHHs BEPOSATHOCTEH bubmorexa
[HOK
bubnuoreka
11 VYcnoBHas BEPOSATHOCTD. LIOK
12 YMHOK€EHNE BEPOSTHOCTEH. bubmorexa
[HOK
13 JlepeBo CiTydaliHOTO 3KCTIEpUMEHTA bubmmorexa
[HOK
14 ®opMmyIa MoJIHOM BEPOATHOCTH bubmorexa
[HOK
15 [Ipumenenne GopmMys MOTHON bubnuoteka
BEPOSITHOCTH [HOK
dopmyiia MOJHOK BEPOATHOCTH. bubnuoteka
16
HeszaBucumbie coObITHS HOK
17 KontponbHas padoTa EI/IOGSIJEHOTeKa
bubnuoreka
18 KoMOuHaTopHOE IPaBUIIO YMHOKEHUS
I[HOK
19 [TepecTanoBKH U aKkTOpHAI bubamorexa
I[HOK
. bubnnoreka
20 Yucno coueranuii 110K
21 Tpeyronsauk [Tackans. @opmyna OuHOMa bubnuoreka

Hrrotona

[MOK




bunapHbIi ciydaliHbII ONBIT (MCIBITAHUE),

29 ycnex u Heyaada. HesaBucumele bubnuoreka
ucneiTanus. Cepusi HE3aBUCUMBIX [HOK
WCTBITAHUI IO IEPBOTO yCIexa
23 Cepust HE3aBUCUMBIX HCIIBITAHUM bubnuoreka
bepnymim [HOK
Cepust HE3aBUCUMBIX HUCTIBITAHUMN.
bubnuoreka
24 [IpakTnueckas paboTa ¢ UCTIOIb30BAaHUEM LIOK
AIEKTPOHHBIX TAOJIHIL
. bubnuoreka
25 CrydaiiHasi BelTMIHHA
[HOK
26 Pacnipenenenue BeposTHOCTEN. bubnuoreka
Jwnarpamma pacnpeneneHus HOK
97 CyMMa 1 NpOU3BEIECHUE CITyYalHbIX bubnuoteka
BEJINYHH HOK
28 CyMMa 1 pOU3BEJECHUE CITyYalHbIX bubnuoteka
BEJINYHH HOK
29 [Ipumepsl pacnpeneneHuii, B TOM 4UCie bubnuoteka
r€OMETPUUECKOE U OMHOMHAIIBHOE [HOK
30 [Ipumepsl pacnpenesneHuii, B TOM 4UCie bubnuoteka
r€OMETPUUECKOE U OMHOMHAIIBHOE [HOK
31 [ToBTOpEHUE, 0000IICHNE 1 bubGanoreka
CUCTEMATHU3aIUA 3HAHUHI LHOK
39 [ToBTOpEHUE, 0000IICHNE 1 bubGanoreka
CHCTeMAaTHu3alus 3HaHUM HOK
bubnnoreka
33 HTorosas koHTpoJbHas paboTa

[MOK




34 [ToBTOpenue, o6o0IICHNE U 1 bubnuoreka
cHCTeMaTHu3alus 3HaHuH HOK
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIIACC

KousmnuectBo yacos ONEeKTPOHHBIE
[Hara uu(poBbIe
Ne /it Tema ypoxka Kontponsnsie | I[IpakTueckue
Bcero U3y4deHusi | oOpa3oBaTeIbHBIC
paboThl paboThl
pecypchl
[ToBTOpeHnue, o6o0IICHNE,
1 cucremarusanus 3HaHui. CiyyaiiHbie 1 bubnuoreka
OIIBITHI U BEPOATHOCTH CIy4alHbIX [HOK
COOBITHH.
[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
g bubnuoreka
2 OTIBITHI M BEPOSTHOCTHU CITyJaiHBIX 1 10K
cooOpIThii. Cepun HE3aBUCUMBIX
WCIIBITAHUN
[ToBTOpeHue, o6o0IICHNE,
cucrtemaTtusanus 3Hanuii. CioydaiiHbie
g bubanorexa
3 OTIBITHI U BEPOSTHOCTH CITy4alHBIX 1 10K
coOpITuii. Cepun HE3aBUCUMBIX
WCIIBITAHUN
[ToBTOpEeHUE, 0600IICHNE,
cucreMaru3anus 3HaHuil. CiydaiiHble
g bubGanoreka
4 OTIBITHI U BEPOSTHOCTHU CITy4alHBIX 1 10K
coObIThii. Cepuu HE3aBUCUMBIX
WCTIBITAHUN
5 [IpuMepsl npuMeHEHHsT MaTEMATUYECKOTO 1 bubnnoreka
OKUJaHUS (CTpaxoBaHUE, JOTepesl) HOK
5 MareMatnueckoe 0)XKUAAHNE CYMMBI 1 bubnnoreka
CIIy4ailHBIX BEJIMYUH [HOK




MareMaTH4eCKOe OXKHUIaHHE

bubnnoreka
7 r€OMETPUYECKOTO U OMHOMHAIILHOTO 10K
pacrpeneneHuin
MaremaTtrudecKkoe OKUIaHue
bubnuoreka
8 T€OMETPUYECKOTO U OMHOMHAIILHOTO 10K
pacrpeneneHuin
bubnuoreka
9 Jucnepcus U cTaHAAPTHOE OTKJIIOHEHUE 10K
bubnuoreka
10 Jucnepcus U cTaHAAPTHOE OTKJIIOHEHUE LIOK
11 Jlucniepcuu TeOMETPUIECKOTO 1 bubnuoreka
OMHOMHAIFHOTO PACTIPEICIICHHS HOK
12 [IpakTnueckas paboTa ¢ UCIIOIb30BAHHEM bubnuoreka
ANIEKTPOHHBIX TAOJIHUIL [HOK
bubnuoreka
13 3aK0H OOJBIINX YHCE.
LHOK
14 3akoH O00JbIIMX yucen. BeibopouHbIit bubnuoteka
METOJ UCCIENOBaHUN HOK
15 [IpakTrueckas paboTa ¢ UCHOJIb30BaHUEM bubnuoreka
AIIEKTPOHHBIX TAOJIHUII [HOK
bubnuoreka
16 Hrtoropas koHTpoOJIbHAs paboTa
LHOK
[Ipumepbl HEMPEPHIBHBIX CIy4alHBIX
bubnuoreka
17 Benu4MH. OYHKIINA IJIOTHOCTH 10K
pacnpeneneHus
IIpumepsl HENIPEPHIBHBIX CIYYaMHBIX
PHMEp pep i bubnuoreka
18 BeJIMUMH. PaBHOMEpHOE pacrnpesiesieHne U LIOK

€r0 CBOMCTBa




3agauu, IpUBOIAIINE K HOPMAJILHOMY

bubnuoreka
19 pacnpenenenuto. OyHKIUS MIIOTHOCTH U 10K
CBOMCTBA HOPMAJIBHOTO pacIpeaesICHUs
20 [IpakTrdeckas paboTa ¢ UCIIOIH30BAaHHEM bubnnoreka
AIEKTPOHHBIX TAOJIHII HOK
[ToBTOpEHUe, 0600MIICHNE U
. bubnnoreka
21 cHCcTeMaTu3anus 3Hanui. OnucarenpHas OK
CTaTHUCTHKA H
[ToBTOpEeHue, 0600IICHNE U
o bubnnoreka
22 cHCcTeMaTu3anus 3Hanui. OnucarenpHas OK
CTaTHUCTHKA H
[ToBTOpEeHUE, 0600IIEHNE 1
23 cucremMaTu3anus 3HaHuN. OTBITHI C bubnnoreka
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU [HOK
COOBITHSIMH
[ToBTOpEeHuEe, 0600IICHNE 1
24 cucreMatu3anys 3HaHui. OIIBITHI C Bbubanorexa
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU [HOK
COOBITHSIMH
[ToBTOpEeHME, 060OIIEHNE 1
cHCcTeMaTu3anys 3HaHui. Berauciaenue
o5 BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM bubanoreka
¢dbopmyn u rpaduIeCcKIX METOIOB HOK
(koopauHaTHAs MpsAMast, 1EPEBO,
nuarpamma Jiepa)
[ToBTOpEHue, 06001mEeHNE U
26 cucTeMaTru3aius 3HaHui. Beraucienue bubanoreka
BEPOSATHOCTEH COOBITUI C MPUMEHEHHEM [HOK

dbopmyn u rpadUIECKIX METOIOB




(koopauHaTHas OpsiMasi, AEpeBo,
auarpaMmma Jusepa)

[ToBTOpEHUe, 0600MIICHNE U
cucreMaru3anusd 3HaHu. Beluncienue

7 BEPOSATHOCTEH COOBITHI C IPUMEHEHNEM bubnuoreka
(bopmyn 1 TpadUUECKUX METOIOB [HOK
(koopaMHaTHas psMasi, 1epeBo,
auarpaMma Jumepa)

[ToBTOpEeHue, 0600IICHNE U
cUcTeMaTu3alus 3HaHuil. Beruucnenue

28 BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM bubnuoreka
(dbopmyn u rpaduIECcKUX METOJIOB [HOK
(KoopaMHAaTHas TpsMasi, JepeBo,
auarpaMma Jumepa)

[ToBTOpEeHuEe, 0600IICHNE 1
N . Bbubanorexa

29 cucteMaruzarus 3Hanuid. CiryqaifHpie 10K
BEJIMYMHBI U pacrpeesieHus
[ToBTOpEeHUE, 0600IICHNE 1

. . bubanorexa

30 cuctemarusaius 3HaHui. Ciyyaiinbie OK
BEJIMYMHBI U pacrpeiesieHus i
[ToBTOpEHME, 0000IIEHNE 1

31 CUCTeMaTH3aIlHs 3HAaHHH. bubnuoreka
MareMarnueckoe 0)XKUAAHUE CITy4YallHOU LHOK
BEITUYHMHBI
[ToBTOpEHUE, 0000IICHNE 1

39 cUCTEMaTHU3aIus 3HAaHUM. bubnnoreka
MareMatnyeckoe 0XKUAAHUE CIIydalHOU [HOK

BCIINYHNHBI




bubmmoreka

33 Hrorosas KoHTpoJbHAs padoTa 1 LOK
34 [ToBTOpenue, o6o0IIeHNE U 1 bubnuoreka
CUCTEMAaTH3alIMs 3HAHUI HOK
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

Briconxuit 1.P., fAmenko U.B. Ilox pen. Amenko .B. Maremaruka. BeposiTHOCT 1

craructuka: 10-11 xmaccer: yueOHuk: B 2 4. - M.: [IpocBemienue

METOJNYECKUE MATEPUAJIbI JIJIS YUUTEJIA

1. N.P.Beicoukuii "Kpyxok no teopun BepositHocTer uist 8-11 kmaccos". 2017 roa.

2. V.P.Beicoukuit "3amaun u KOHTposibHBIE paboThl st 10 kmacca". 2019 ron.

3. Beposarnocts. KomObunatopuxka. [lpaktudeckue 3anauu /U.P. Boiconkumii, U.B. fAmenxo.

- M.: IIpocsemienue, 2020

[MN®POBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

1. bubmnoreka [JOK

2. Poccuiickas 3JIeKTpOHHAS 1TKOJIa

3. SAKnacc

4. Cait JlabopaTopuu Teopuu BeposiTHocTel u cratuctukn MIIM110 «BepostHOCTh B
mkoJie». - Pecype mocryma: Hrp://piiab.tecre.ru/\erOcal

5. Caiit «BeposSITHOCTh M CTaTHCTUKA B IIKOJIEHOM KypCe MaTeMaTHKH: YYCOHUK,
METOIMYECKOE OCOOUE TSl YUUTENs M Ha0op HU(POBBIX PECYPCOB, BUPTYaAIbHBIC
nabopaToOpHH JUTsE MOJICITUPOBAHHMS CITy4aiHBIX OTIBITOB, COOBITHIA U BenanHy //KoHKypC
HO®IIK "Pa3paboTtka MHHOBaIMOHHBIX yueOHO-MeToquuecknx KomiuiekcoB (MYMK) st
cucteMbl o01ero oopazosanus”. - Pecypc noctyna: 13[1p://iicbool-
collecnon.eclu.ru/calalo§/rubr/Sececba0-3192-11 cllI-M 11 -0800200c9a66/107406/
6. Teopus BeposiTHOCTEN M MaTeMaTudeckasl CTATUCTHKA. MeToAnuecKue MaTepuansbl. -

Pecypc nocryna: bup://raler-109.m/raler/leor yer.lur



