


IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatormuxcss 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNLHOTO CTAHJAPTA CPEIHETO 001Iero 00pa3oBaHus, ¢ yu€TOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPEIBSIBIAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIMNA POCCHHCKOTO
oOpa3oBaHus. Peaymzanusi mporpaMMbl 00SCIICUNBACT OBJIAJICHUE KIFOYCBBIMA KOMITCTCHITUSMH,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, ICJIIOCTHOCTH
O6IIICKy.]'IBTypHOFO, JIMYHOCTHOT'O M NO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}om1/1xc;[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VYu4eOHbIi Kypc «BeposiITHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoJibl. Kypc
npenHa3HayeH uid (GOPMUPOBAHUS y OOYYarOIIMXCsl CTATUCTHUUECKON KYJNbTYPbl U TOHUMaHUS
pOJIN TEOPHHM BEPOSITHOCTEH Kak MaTeMaTHUYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
cOOBITHI, BEMUYMH U npolieccoB. [Ipu n3ydeHnn Kypca oboramarTcs nNpeAcTaBIeHUs yUaluXcs
0 METOJIaX MCCIIE0BaHNS U3MEHYMBOTO MUPA, pa3BUBAETCs IOHUMaHKE 3HAYUMOCTH U OOLTHOCTH
MaTeMaTHYEeCKUX METOJ/OB IMO3HAHUS KaK HEOTHEMJIEMOW 4YacTH COBPEMEHHOTO €CTECTBEHHO-
Hay4YHOTO MHPOBO33PEHHUSI.

CopepxaHue Kypca HalpaBlIEHO Ha 3aKpEIUIEHHWE 3HAHUN, MOJYyYEHHBIX NMPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBbI ¥ HA Pa3BUTHE IPEICTABICHUH O CIIy4allHbIX BEIMYMHAX U B3aUMOCBS3AX
MEXAY HUMH Ha BaKHBIX IIPUMEPAX, CIO’KETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILET0 MUPA.

B cootBeTcTBUM C yKa3aHHBIMH LEJIIMU B CTPYKType yueOHOro kypca «BeposTHOCTh u
CTaTUCTHKa» CpeJHEH INKOJbl Ha 0a30BOM YpPOBHE BBIJECJIEHBl CIEAYIOIIUE OCHOBHbBIE
coaepxatenbHbie JTUHUA: «CiyqaifHble COOBITHS U BEPOSATHOCTH», «CiydaliHble BEJIMYMHBI U
3aKOH OOJIBIINX YHCET.

BaxHyro uacTb Kypca 3aHUMaeT M3y4eHHE T[EOMETPUYECKOro M OMHOMHAIBHOTO
pacnpefesieHuii M 3HAaKOMCTBO € MX HENPEPBIBHBIMU aHAJIOTaMM — II0KAa3aTCNIBHBIM U
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Copnepxxanne nuHuM «CiydaiiHble COOBITHSI M BEPOSATHOCTH» CIY)KUT OCHOBOM ISt
(bopMupoBaHUs IPEICTABICHUH O paclipeIelIeHuU BEPOSTHOCTEN MEX 1y 3HAUCHUSMHU CIy4aifHbIX
BEJIMYMH, a TaKKe 3Ta JMHUA HeoOXoAMMa Kak 0a3a A M3ydeHHs 3aKOHa OOJIbIIUX YUCET —
(GyHIAMEHTAJILHOTO 3aKOHAa, JAEHCTBYIOLIET0 B HPUPOJE M OOLIECTBE U  HMEIOILEro
MaTemartuyeckyro  gopmanmuzanuio. CaMm  3akoH  OOJBIIMX  YHCEN Mpeaiaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popManu3ma.

Temsl, cBsI3aHHBIE C HENPEPBIBHBIMU CIIYy4alHBIMU BEIMYMHAMH, AKLEHTUPYIOT BHUMaHUE
LIKOJIBHUKOB Ha ONMCAHMM M M3YYEHHMH CIy4alHBIX SBJICHUI C IMOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHME YAESAETCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpe/ieieHusM,
IpU OSTOM TMpeNANojaraeTcss O3HAKOMHUTEIbHOE H3ydeHHe MaTepuana 0e3 JI0Ka3aTeslbCTB
IIPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha HU3YUYCHHEC KYypcCa ((BCPOHTHOCTB U CTaTHUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCH 1 gac B
HCACIIO B TCUCHUEC KAaXXI0T'0 roaa O6y‘-ICHI/I$I, Bcero 68 y‘IC6HLIX qacCoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

[IpencraBnenue naHHBIX ¢ NMOMOUIbIO0 Tabmui U auarpamm. CpenHee apudmernyeckoe,
MeraHa, HauOoJIbllee 1 HAMMEHbIIEE 3HaUeHMs, pa3Max, IUCIEPCHsl U CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HAOOPOB.

CrydaiiHple SKCIIEPUMEHTHI (OIBITHI) M CIy4allHbIE COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTrHocTh ciiydaiiHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOATHOCTH COOBITHH.
CrnyyaiiHble OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSAMU. BeposiTHOCTH cOOBITUI
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuy HaJ COOBITHSIMH: IEpecedeHHne, 0ObEIUHEHHE, NMPOTUBOIOJIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUS BEPOSATHOCTEN.

VYcnoBHast BEpOATHOCTb. Y MHOKEHUE BEPOSATHOCTEH. [lepeBo ClydyallHOrO 3KCIEPHUMEHTA.
dopmyra nmoaHOM BepoaTHOCTH. HezaBucumbie COOBITHS.

KomOunatopHoe npaBuiio ymHoxeHus. IlepecranoBku u ¢aktopuan. Yuciao coueTaHuid.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii cimydaliHbIi ONBIT (MCHIBITAHKUE), YcIeX U Heynada. HesaBucumble ucnbITaHUS.
Cepusi He3aBUCHMBIX HCHBITAHUH a0 nepBoro ycrexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
beprymn.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
ITpumeps! pacipeneseHuil, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBbie XapaKTEpUCTUKH CIIYIaliHBIX BEJIMUMH: MAaTEMAaTHYECKOE OKHUIAHHE, TUCTICPCHUS
W CTaHJapTHOE OTKJIOHEHHE. [IpumMepsl MpUMEHEHHUSI MAaTEMaTHIECKOTO OKHIaHMS, B TOM YHCIIC
B 3a7adax M3 TOBCEIHECBHOW J>XM3HU. MaTemMaTH4YeCKOe OXKHJaHWE OWHApHOW ClydalHOU
BEJIMYMHBL. MaTeMaTHyeckoe OXHJIAHHE CYMMBI CIyYalHBIX BEJIWYWH. MareMaTuueckoe
0’KMJIAaHUE U JTUCTIEPCHS TEOMETPUICCKOTO U OMHOMHAIILHOTO pacipeieiIeHUH.

3akoH OOJIBIIIMX YKCENI M €r0 POJib B HayKe, MpHUpoJie U oOmecTBe. BEIOOpOUHBIH MeTO
HUCCIIEJOBAHUM.

[IpuMepsl HENMPEPBIBHBIX CIy4alHBIX BeIWYUH. [IOHSATHE O TUIOTHOCTH pacmlpeleiIcHUsI.
3ajauu, NOpPUBOIAIIME K HOpPMalbHOMY pacnpeneneHuto. [loHstue o HOpMaabHOM
pacrpeiesiCHUH.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTO mpeameTra «MareMmarukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

Cc(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOTrO OOIIECTBa, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TpakAaHCKOTo 0O0IIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUMCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUUCKON MaTEMaTHKU, [ICHHOCTHBIM OTHOIIIEHHUEM K JOCTIKEHUSIM POCCUUCKIX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoaa; chHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TIOCTPOEHHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMsSI TPUMEHATh MaTeMaTH4YeCKHe 3HaHUSI B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUSA, IIPHU 3aHSTUAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBII BbIOOP Oyayieil mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camMo000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PELICHUH
MPAaKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIEHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rI00ambHOTO  XapakTepa JKOJIOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHHUA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HAayKH KakK cgepbl



YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3sBUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKU U MATEMATHYECKOH KYJIbTYpOH KaK CPEACTBOM II03HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIEN0BATENIBCKYIO IEATEIbHOCTh UHINBUyaJIbHO
U B IrpYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIBLHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHOIMU — PecYIsAMUGHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECCo8 00YUarwmuxcs (0CoeHue Memooos NO3HAHUS OKPYHCAlowe20 mMupa,
npuMeHeHUe 102U4eCKUX, UCCLe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble 1ornyeckue neicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY MOHATHAMH, (DOPMYITHPOBATH OMPEICICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJCHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHbIC, SMHIYHbIC, YACTHBIC M 00IIHE; YCIIOBHEIC,

® BBISIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKICHHSX; NpeUlarath KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e Je7aTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHUI TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUH (TIPSMbIC
U OT TPOTHBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, TPHUBOAWUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BHIBOJIBI,

e BBIOMpATh CIOCOO pemieHus y4eOHOU 3amayn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOAANINN ¢ yIETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® WUCMOJB30BaTh  BOMPOCHI  KAaK  HUCCIEAOBATCIbCKHMA  WHCTPYMEHT  IO3HAHUS,
(dbopMynHpoBaTh BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHUE, MPOOIEMY, YCTAaHABIUBATh
HUCKOMOE U JIaHHOe, (OPMHPOBATh THUIOTE3y, APTYMEHTHUPOBATh CBOK TMO3HIIHUIO,
MHEHHC;

® TPOBOJUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBAaHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEeKTa, SIBJICHHS, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SIBICHUSMU, TPOIIECCAMU;

e caMOCTOATeNbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPENOIOKEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

® BBIABIATH JeUIUTH WH(MOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;



BbIOMpaTh MH(POPMAIMI0 M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBAaTh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HH(POPMALUIO, TPEACTaBIATH €€ B  pa3uyHbIX (opmax,
WJLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 10 CaMOCTOSITEIBHO C(HOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvuvie KOMMYyHUKamueHbwle Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMU U LIEJISIMU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHMs 3aaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0/ie 00CYX/IeHHUs 337aBaTh BOMPOCHI N0 CYHIECTBY 00CYXAaeMOM TeMbI, POOIEMBbl,
pelaeMoi 3a7auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbIE Ha TIOUCK PEIICHHUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSIMHU JPYTUX YIYACTHUKOB JIMajiora, OOHapyXuBaTh pa3inyue
U CXOACTBO TMO3MIMI; B KOPPEKTHOM ¢opme (opmynupoBaTh pa3HOIJACHS, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yNbTaThl PEHICHUS 3aaud, SKCIEPUMEHTa, UCCIIEOBaHUs, TPOEKTa;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4€TOM 3a/ad IpPE3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMATh U UCTIOJIH30BATh MPEHMYIIECTBA KOMaHTHOW W HHMBHUIYaTIbHON pabOTHI IpH
peleHnr y4eOHBIX 3a/1a4; IPHHUMATh [IEJIb COBMECTHOH NIESATEIbHOCTH, TUIAHUPOBATh
OpraHu3alui0 COBMECTHOW paboOThI, pacmpenessiaTh BHIBI padoT, IOTOBAPHBATHC,
00CyX1aTh MPOIIECC U PE3yJIbTaT pabOThI; 0000IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CykaeHHS, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPAUHUPOBATH CBOH JICHCTBUS
C APYrMMH YWICHaMHU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsIM, C(HOPMYITHUPOBAHHBIM YIYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CmMolClo8blX
YCMAaHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCNIU .

Camoopranuszanmsi:

COCTaBIIATh IUIAH, AITOPUTM pEUICHHUS 3aJayd, BBIOMPATh CIOCOO pelIeHHs C Y4ETOM
HUMEIOILIUXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH I[O3HABATEJIbHOM peQueKCur KaK OCO3HAHUS COBEpIIaeMbIX
JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEccCa M pe3yjbTaTa PELIEHUS MaTeMaTU4YeCKOU
3aJau;

MIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3a]a4H, BHOCUTH
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTW)KEHUS PE3YJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
Yurath U CTPOUTH TAOIULBI U JUArpaMMBbl.

OnepupoBaTh TMOHATHAMH: CpelHee apudMeTHdeckoe, MeauaHa, HauOoJbIllee, HAUMCHBIICE
3HaYEHHE, pa3MaxX MAaCcCHUBa YHUCIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIy4alHbBI JKCHEpUMEHT (OMBIT) W CiydailHOe COOBITHE,
3JIEMEHTapHOE COOBITHE (3JEMEHTAPHBIN MCXOJ) CIYyJallHOTO OIBITA; HAXOJUTh BEPOSTHOCTU B
OTBITaX C PABHOBO3MOKHBIMH CITy4alHBIMU COOBITUSMM, HAXOAUTh U CPABHUBATh BEPOSITHOCTH
COOBITHI B U3YYEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX.

Haxoauts u opMynupoBath cOObITUS: IIepeceueHre U 00beAMHEHNE JaHHBIX COOBITUH, COOBITHE,
MPOTHBOTIONIOKHOE JAHHOMY COOBITHIO; TIOJIB30BATHCA JUarpaMmamu Oiiepa U (GopMynon

CJIOKEHHUSI BEPOATHOCTEN NPH PELICHUU 3aa4.

OHepI/IpOBaTI) MOHATUAMU: YCIOBHasA BCPOATHOCTb, HE3aBUCHUMBIC CO6I)ITI/I$I; HaXO0dUTh
BEPOATHOCTHU C IMIOMOLIBIO ITpaBUjia YMHOXKCHUSA, C IOMOIIBIO ACPEBA CJ'Iy‘I&fIHOFO OIIbITA.

[IpuMeHsITh KOMOMHATOPHOE MPABHIIO YMHOKEHHUS IIPU PELLICHUH 3a]a4.
OnepupoBaTh NOHATUSMHU: UCTIBITAHHE, HE3aBUCHMbIE UCIBITAHUS, CEPUs UCIBITAaHUH, ycrexX U
HeyJa4ya; HaXOJWUTh BEPOSITHOCTU COOBITMH B CEPUM HE3aBUCHUMBIX HCIBITAHUN 10 TEPBOTO

ycrexa; HaXOJUTh BEPOSITHOCTH COOBITUN B CEpUU UCTIBITaHUN bepHyiu.

OHepI/IpOBaTI) INOHATUAMMU: cnyqaﬁHaﬂ BCJIIMYMHA, PpacCIpEaCiICHUC BepOHTHOCTCﬁ, JuarpaMma
pacipeaciICHuA.

11 KJIACC

CpaBHI/IBaTB BCPOATHOCTH 3HAYEHHH cnyqaﬁHoﬁ BCJIMYHMHBI 110 paCIpCaACICHUIO WU C IIOMOIIIbIO
AuarpamMm.

OHepI/IpOBaTB MOHATHEM MATCMATHYCCKOI'O OXXHWIAAHUS,; IIPUBOAUTL ITPHUMCPLBI, KaK IIPUMCHACTCA
MaTeMaTUu4YCCKOC OXHUIaHHC CJ'Iy‘IaI\/’IHOI\/'I BCIIMYHMHBI HaXOJWUTb MAaTCMATHYCCKOC OXHIAAHHUC II0
AaHHOMY pacCIIpCACICHULO.

HmMmeTh MMpEeACTaBJICHUEC O 3aKOHC OOJIBIIIMX YHCE]L.

HmMmeTh MMpEACTaBJICHUEC O HOPMAJILHOM PAaCHpPCACICHNUN.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMB Beero KO;TpOJIbeIe HpﬁaKanecxne 0BpazoBaTEILHbIE
padoThI padoTsl pecypesI
1 [IpencraBnenue TaHHBIX U ONHUCATEIIbHAS 4 bubnnorexa [JOK
CTATUCTHKA https://m.edsoo.ru/e0b7b0f1
2 o3, o & paBAmCCMOETME 3 ! Bubmiorexa LIOK
’ p https://m.eds00.ru/e0b7h0f1
AJIeMEHTAPHBIMHA UCXOIaAMH
3 Omneparuu HaJ| COOBITHSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSTHOCTEH https://m.edsoo.ru/e0Ob7b0fl
4 caymadnars oo, s moHo 6 bumnorexa LIOK
¥ » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHCHUMOCTh COOBITHIA
bu6mmoreka [JOK
5 JMEMEHTH! KOMOHHATO PHIH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocaen0BaTeIbHBIX UCIBITAHUI 3 1 Eubmrorexa OK
P & https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHbIe BEJIMYMHEI U PacIIpeaeICHUs 6 Eubmorexa IOK
i pactipelt https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [JOK
8 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 5 2 https://m.eds00.ru/e0b7b0fl
OBIIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME



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

11 KJIACC

KoJsmnuecTBo 4acos DJIeKTPOHHbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie | IpakTiueckne (undgposrbie)
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 Maremaruueckoe oOXuAaHue CIIydailHON 4 bubnuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
2 Jlucniepcust ¥ CTaHIAPTHOE OTKIOHEHUE 4 1 bubnuorexa [JOK
CIy4ailHOW BEJIIMYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX HHcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 2 bubnuoreka [IOK
(pacmipenienenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> HopmasbHoe pactipezieneris 2 . https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHue, 0600IICHNE 1 19 5 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
HIpoBEpsIEMOro IIpoBepsiembIe Npe/IMeTHbIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
pesyaLTATA 00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
6 Teopust BEpOSTHOCTEH U CTATUCTUKA
6.1 UuTath U CTPOUTH TAOJIHUIIBI U JUArpaMMbl
OnepupoBaTh NOHATUAMHU: cpeAHee apudMeTH4ecKoe, MeuaHa,
6.2 HauOoJbIlIee, HAWMEHBIIEEe 3HAYCHHE, pa3Max MacCHBAa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATUSAMHU: CIy4alHBII JKCHEPUMEHT (OMBIT) H
ClIyJaiiHOe COOBITHE, PJIIEMEHTapHOE COOBITHE (DIEeMEHTApHBIA MCXO.)
6.3 CIIy9alflHOTO  OIBITa; HAXOJUTh BEPOSATHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMHU CITYYaHBIMHU COOBITHSIMU, HAXOTUTh I CPAaBHUBAThH
BEPOSATHOCTH COOBITHH B M3YUYEHHBIX CITYYalHBIX KCIIEPUMEHTaX
Haxomute u popmynupoBaTh COOBITHS: TMepeceueHrne U 00beTMHCHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOTIOJIOKHOE AAHHOMY COOBITHIO;
MOJb30BAThCSl  aUarpaMMamu  Oisiepa W QopmMysold  CIIOKEHUs
BEPOSITHOCTEH MPH pEelIeHUH 3a]1a4
OnepupoBaTh TMOHATUSMHU: YCIOBHas BEPOSATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS;, HAXOUTh BEPOSTHOCTH C MTOMOIIBIO TTPABUIA YMHOXKECHHUSI, C
MOMOIIBIO JepeBa CIy4altHOTO OMBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS MPU PEIICHUH 3aa4
OnepupoBaTh MOHATHUSIMHU: HCIBITAHUE, HE3aBHUCUMbIC HCIIBITAHUS,
6.7 cepus UCHBITAaHUH, ycrex u HeyJaua; HaXO/WTh BEPOATHOCTH COOBITUI
B CEpPUM HE3aBHCHUMBIX HCIBITAHUN /IO TMEpPBOro Yycrexa, HaXoAWUTh
BEPOSITHOCTH COOBITHI B cepuu ucnibiTanuii beprymim
6.8 OHepI/IpOBaTI: MOHATHAMH: CIy4yailHash BeIMYMHA, pacIpeesieHne
BEPOSITHOCTEH, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
HpoBepsIEMoro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATLI 0CBOCHHA 0CHOBHOI
pesyabTaTa o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeIHero o0mero 00pa3oBaHus
5 Teopust BeposITHOCTEN U CTaTUCTHKA
51 CpaBHMBAaTh BEPOSTHOCTH 3HAYEHUH CIlydalHOM BEIUYMHBI IO
pacIpeeseHUI0 MU C TOMOIIBIO JUarpaMm
59 OmnepupoBaTh MOHATHEM MAaTEMAaTU4YECKOTO OXKHJAAHUS, IPUBOIUTH
OpUMEpbl  TOr0, Kak MPHUMEHSETCSl MaTeMaTH4YecKoe OXKUAAHue
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CJIy‘-IafIHOfI BCJINMYHHBI, HAaXOIUTh MATCMAaTHUYCCKOC OXUIAaHUC IIO
JAaHHOMY PaCIpEICIICHUIO

5.3

HmeTsb npencTaBieHe 0 3aKOHE OOJIbIINX YHCE

5.4

NmeTh IMPEACTAaBJICHHUEC O HOPMAJIbHOM pAaCpCACICHUN
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COAECPKAHUSA

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne JaHHBIX C TOMOIIBIO Tabmun wu  guarpamm. Cpennee
apudmernueckoe, MeaWaHa, HAWOOJbIIEE W HAWMEHBIIEE 3HAYCHUS, pa3Max,
JMCTICPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnygaiiHble SKCIIEPUMEHTHI (ONBITBI) U CIy4alHble COOBITHSA. DJeMEHTapHbIE
coObITUs (KMCcX0nbl). BeposTHOCTH ciiydallHOro COOBITHS. Biu3ocTh 4acToThl M
BEPOSITHOCTH coObITHI. CilydaiiHbIe ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObITHsIMH. BeposTHOCTH COOBITUH B  ONBITAX C€  PaBHOBO3MO>KHBIMU
AJIEeMEHTApPHBIMH COOBITUSIMHU

6.3

Omneparuu HajJ COOBITHSIMH: TIepecedeHue, OOBEAMHEHHE, MPOTHBOTIOJIOXKHBIC
coObITus. {narpammsl Diinepa. opmyria ciokeHUs] BEpOSITHOCTEN

6.4

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEpOATHOCTEH. JlepeBo  CilydallHOTO
skcriepuMenTta. dopmyrna mosHOM BeposiTHOCTH. HezaBucruMbie COOBITHS

6.5

KombunaropHoe mnpaBuiio ymHokeHHs. I[lepecranoBku u dakropuan. Yucio
couerannii. TpeyronpHuK [lackans. @opmyna bunoma HeroToHa

6.6

bunapubplii cioydaliHbI OmWBIT (MCIBITAHUE), ycIeX M Heynada. HesaBucumbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCHBITAaHUM 10 mepBoro ycnexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHymn

6.7

Cnyvaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Huarpamma
pacnpenenenusi. [Ipumepbl pacmpeneneHuid, B TOM YHCJIE T€OMETPHYECKOE U
OMHOMHAIHPHOE

11 KJIACC

Kox

IIpoBepsieMblii 3J1IEMEHT COePKAHMS

5

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTUKU CIy4alHBIX BEJIUYMH: MAaTeMaTHUYECKOE OXHJaHHE,
JMCIIepCUs M CTaHIapTHOE OTKJIOHEeHHe. [I[pumepsl npuMeHeHns: MaTeMaTH4eCcKOro
OKUJIaHUs, B TOM YHCJIE B 3a7adax W3 MOBCEIHEBHOM *XH3HU. MaTemaTtudyeckoe
O’KU/laHue OMHApHOM cilyyailHON BeIMUYMHBI. MaTreMaTHuyecKkoe OXKHJIaHHE CyMMbI
CllyyaiHbIX BeIMYMH. MaTremMaTuyeckoe 0XKMJIaHUEe U JUCTIEPCUsl TEOMETPUYECKOTO
1 OMHOMMAJIBHOTO pacIipeieNIeH i

5.2

3aKkoH OOJBIIMX YKCEN U €ro polib B HayKe, Mpupojie u obiiecTBe. BriOopouHbIit
METO]I UCCIIeI0OBAaHUN

5.3

HpI/IMepLI HCTMIPEPBIBHBIX CJ'Iy’-IB.fIHBIX BeauuuH. IloHATHE O IJIOTHOCTH
pacnpeaciiCHu. 38.)13.‘11/1, MNpUBOJAIINEC K HOPMAIIBHOMY PACIIPEACIICHULO. IlonsTue
O HOPMAJIBHOM pacCIipCacICHUN
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IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Bnagenue meronamMu J0Ka3aTenbCTB, ANrOPUTMaMU pEIICHUS 3aj]ady;
yMeHHE (OpMYIHpOBaTH U ONEPUPOBATH MHOHATHUSIMM: OIIpENEICHUE,
akcuoma, TeopeMma, CJEJICTBUE, CBOWCTBO, MpPHU3HAK, J0KA3aTelbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKY; IPUMEHATH UX; YMEHHE (POPMYIUPOBAThH
o0paTHO€ M MPOTUBONOJIOKHOE YTBEPKAECHUE, MPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCMHOJIb30BaTh METOJ MaTeMaTHMYeCKONW WHAYKIUU;
MIPOBOJIUTH JJOKA3aTeNbHbIE PACCYKICHMSI TP PELLICHUH 3a/1a4, OLICHUBATh
JOTUYECKYI0 MpPaBWIBHOCTh pACCYXJECHUW; yMEHHE OIEepUpOBaATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEPALMU HaJ] MHOKECTBAMU;
YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Juis
OTIMCAaHUS PealbHbBIX MPOIECCOB U SIBIICHUHN U MPHU PELISHUH 3ajad, B TOM
YHClie U3 APYruX y4eOHbIX IPEAMETOB; YMEHNE ONIEPUPOBATH TIOHATUSMU:
rpad, cBsI3HBIN rpad, 1epeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
Y ONUCBIBATH rpadpl pa3NIuYHBIMU CIIOCOOaMU; UCIIOIB30BaTh Ipadbl Ipu
pelLIeHUH 3a1a4

YMeHne omnepupoBaTh MOHATHUSMH: HATypajlbHOE YHCIIO, ILEJI0€ YHUCIIO,
CTENEHb C IEIBIM MOKa3aTeIeM, KOPeHb HaTypaJbHOU CTENEeHU, CTENEHB C
palMoHaIBHBIM MMOKA3aTEJIeM, CTETICHb C JCHCTBUTEIBHBIM MMOKa3aTENIEM,
jgorapudM dHCIIa, CHHYC, KOCHHYC M TAHTEHC IMPOU3BOJIBHOTO 4YHCIIA,
OCTaTOK IO MOJYJ0, PAIlMOHAIBHOE YHCII0, UPPAIMOHATIBLHOE YHCIIO,
MHOECTBAa HATypalbHBIX, IEIbIX, PAIMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCEN; yMEHUE UCIIOJb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITUH 001N
JEUTENIb W HaWMEHbIlIee oOIIee KpaTHOE, alropuT™M EBkiuma mpu
pelieHny 3a7a49; 3HAKOMCTBO C Pa3IMYHBIMU TIO3UITMOHHBIMH CHCTEMaMH
CUHMCIICHHMs;  YMEHHE  BBINOJHATH  BBIYKHCIEHHWE  3HAYCHHH U
npeoOpa3oBaHKs  BBIPAKEHUH CO CTENEHAMH U JorapudmMamu,
npeoOpa3oBaHMs JIPOOHO-PAIMOHATBLHBIX BBIpaKCHUM; yYMEHUE
ONEPUPOBATh  IMOHATUSAMH: TIOCICIOBATEIBLHOCTh, apu(pMeTHYCCKas
nporpeccusi, reoMeTpuveckas Mporpeccusi, OECKOHEYHO YyObIBarouias
reoMeTpuuecKas MpOTpeccHs; yMEHHE 3aJaBaTh MOCIEI0BATEIbLHOCTH, B
TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYN; yMEHHE ONEepUpPOBATH
MOHATUSMU: KOMIUIEKCHOE YHCJIO, CONMPSHKEHHBIC KOMIUICKCHBIC YHCIIA,
MOJYNb M apryMEHT KOMIUIEKCHOTO 4Hcia, (hopMa 3aIiUCH KOMIUIEKCHBIX
yrcen (reoOMeTprIecKas, TPUTOHOMETpruYeckas U anredpanueckas); yMeTh
MPOU3BOJIUTH apuPMeTHyecKue AEHCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH IPUMEPHI UCIIOJIB30BAHNS KOMIUIEKCHBIX YUCEN; ONIEPUPOBATH
NOHATUSAMU: MaTpuua 2x2 u  3x3,  onpenenurenb  MaTpHIIbL,
T€OMETPUUECKHUI CMBICIT OTIPEIETUTEINS

YmMmenue OIICpHUPOBATh MOHATUAMHU: pPALUOHAJIBHBIC, HPPAIIMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMETPHUYCCKUC
YpaBHCHHA MW HCPABCHCTBA, HUX CUCTCMbI; YMCHHC OIICPUPOBATH
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MOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE IMpeoOpa3zoBaHUE, YpaBHEHHE,
HCpPaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTb
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peulaTb YpaBHEHUS,
HEPAaBCHCTBA M CHUCTCMbI C IIOMOINBIO PA3JIUYHBIX HpI/IéMOB; peuarb
YpaBHCHHA, HCPABCHCTBA MW CHUCTEMBI C IapaMCTpoOM; IIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUA MATCMATHUYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HAYKU U peaIbHOM JKU3HU

YMeHune omnepupoBarh MOHATHSIMH: (QYHKIWSA, YETHOCTh (DYHKIIHH,
MEePUOJUYHOCTh (QYHKLHH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKIMM, SKCTpeMYM (YHKIMM, HauOoJblllee U HaUMEHbIIEe 3HAYCHUS
(GYHKIIMM HAa IPOMEXYTKE, HenpepblBHAs (DYHKIMS, aCUMIITOTHI rpaduka
(GbyHKIMM, TiepBast U BTOpasi MPOU3BOAHAS (DYHKIIUU, TEOMETPUUECKUN U
¢u3znueckuil CMBICI TPOU3BOAHOM, NepBOOOpa3Hasi, OIpeneIEHHbII
MHTErpai; yMEHUE HaxOJUThb aCUMOTOTHI rpaduka (QYHKUHUU; yYMEHHUE
BBIYMCIIATh  NPOU3BOJAHBIE CYMMBbI, IIPOU3BEAEHHUS, YaCTHOIO U
KOMITO3UIIMU (PYHKIUH, HaXOOUTh YpaBHEHUE KacaTelbHON K Trpaduky
(GYHKIMKM; YMEHHE HaxOJIUTh INPOU3BOJHBIE AJIEMEHTApHbBIX (YHKIIHIA;
YMEHHME HCII0JIb30BATh MPOU3BOIHYIO JUIS HWCCIENOBaHUS (PYHKIHMH,
HaxXOoJUTh HaWOOJbIINE M HaWMEHbIIME 3HAYeHUsS (YHKIHM; CTPOUTH
rpauky MHOTOYIEHOB C HCIOJb30BAaHMEM allllapara MaTeMaTHYeCKOIo
aHaJlM3a; NPUMEHSATHh MPOU3BOJHYIO JJIi HAXOXKJEHHUS HaWIydllero
pelieHusl B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMHYECKHX U
(bM3MYEeCKUX 3a/1auax; HaXOAUTh IUIOMAIN U 00BEMBI (PUTYP C TTOMOIIIBIO
UHTErpajja; MPUBOAUTh MPUMEPbl MAaTEMaTHYECKOTO MOJEINPOBAHUS C
noMo1IbIo qudGepeHnanTbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMU, oOpaTHAs GYHKITUS,
KOMMO3UIMs (YHKIUH, JTUHEHHas (QYHKIUSA, KBaapaTU4HAsS (QYHKIUS,
panMoHaibHas (QYHKIHS, CTEIEHHAs (QYHKIHS, TPUTOHOMETPHUYECKHE
(GyHKIMU, OOpaTHBIE TPUTOHOMETPHUECKUE (DYHKIMH, TOKa3aTelbHas U
jgorapupmuueckas QyHKIUH; YMEHHE CTPOUTHh TpaduKd W3yYCHHBIX
(yHKUIMHA,  BBINOJHATH  npeoOpazoBanus  rpadukoB  (QYHKIUH,
UCIIOJIb30BaTh TPAQUKH ISl M3YYEHUS MPOIIECCOB M 3aBUCHMOCTEH, TPU
pelieHNH 3ajad W3 APYrHX YYeOHBIX NMPEIMETOBH 3a7ad U3 PEaTbHOM
KU3HU; BBIpAKATh (OPMYJIaMU 3aBHCUMOCTH MEXIYy BEIHYUHAMU;
UCIIO0JIb30BaTh CBOWCTBA M rpaduku (DyHKIMU Ui pElICHUS YpaBHEHHIA,
HEPaBEHCTB W 3a7a4 C MapaMeTpamu;, H300pa)xkaTh Ha KOOPIAMHATHOMN
TUIOCKOCTH MHOJKECTBA PEIICHUI YPaBHCHU, HEPABCHCTB U X CUCTEM

YMeHue pemaTb TEKCTOBbIE 33/Ja4d pa3HbIX THUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JJOJIM U 4YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBApOB U
yCIYT, HAJIOTH, 3aJlaud U3 00JIacTH yIpaBJIeHUs! IMUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBIATh BBIPAKEHMs, YPaBHEHMs, HEPABEHCTBA M MX
CUCTEMBI II0 YCJIOBHMIO 3aJa4M, MCCIEA0BATH IOJYYEHHOE DEIIECHUE U
OILIGHUBATh MPaBJOINOJOOHOCTh pPE3yNbTAaTOB; YMEHHE MOJIEIUPOBAThH
peajbHbIE CUTYyallMd Ha fA3bIKE MATEMAaTUKU; COCTaBIATb BBIPAXKEHMUS,
YPaBHEHUs1, HEPABEHCTBA U MX CUCTEMBI 10 YCIIOBHIO 33J]a4H, UCCIEN0BATh
MOCTPOEHHBIE  MOJIEIM C  HCIOJIb30BaHUEM  ammapara  ajireOpsl,
WHTEPIPETUPOBATH MOJYUESHHBINH pe3ysIbTaT
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YMeHue onepupoBaTh MOHITHIMH: CpeAHEe apupMETHIEeCKOe, MEIHaHa,
HauOOJbIIIee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, TUCTICPCHsl, CTAaHAaPTHOE
OTKJIOHEHUE YHCIIOBOTO0 HA0Opa; YMEHHE W3BJIIEKATh, HHTEPIPETHPOBATH
uH(GOPMAITHIO, TIPEACTABICHHYIO B TaOMUIaX, HA JUarpaMmax, rpadukax,
OTPaXKarOIIYI0 CBOMCTBA PeabHBIX MPOIECCOB U SBIICHUH; MMPEICTABISATH
UHPOPMAITMI0O C TOMONIBI0 TAONUI[] W JWarpaMM; HCCIEIOBATh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCIIE C NMPUMEHEHHEM TIpauuecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; rpapUeCcKu UCCIICIOBATH COBMECTHBIC
HAOJTIOJICHUS C TTIOMOIIBIO JHArpaMM PaCCEHBAHMSI U JIMHEHHOW PErpecCHH

YMeHHne onepupoBaTh NOHATHAMH: CIy4alHBIA OMNBIT M CIIy4ailHOE
cOOBbITHE, BEPOSTHOCTb CIy4ailHOTO COOBITUS; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCHOJB30BAaHUEM TIpapUUECKUX METOJO0B; HPHUMEHSThH
(GopMyIbl CIOXKEHUS U YMHOXKEHHUS BEpOsiTHOCTEH, (hopMylly MOJHOMN
BepOosITHOCTH, hopmyny bepHymiu, koMOuHaTOpHBIE PAKTBHI U (POPMYIIBI;
OIICHUBAaTh BEPOSATHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEpUPOBAThH
MOHATUSMM: CllydailHas BeJNWYMHA, paclpelelieHue BepOsTHOCTEH,
MaTeMaTH4ecKoe OXHUAaHue, IUCIEepCHs M CTaHJapTHOE OTKIOHEHHE
ClIydailHOM BelMMYuHBL, (QYHKIMM pachupefesieHuss U IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO PAaCIpeAeIeHUI; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX paclpe/leIeHHUI s pelieHus 3a1a4;
3HAKOMCTBO C MOHSITUSMMU: 3aKOH OOJIBIINX YHCEN, METO/bI BBIOOPOUHBIX
HCCIIEIOBAaHUN; YMEHHE IPUBOIAWUTH IPUMEPBHI MPOSIBICHUA 3aKOHA
OONBIIMX YHUCENT B MPUPOJHBIX M OOLICCTBEHHBIX SIBJICHUSAX; YMEHHE
OIIEpUPOBAThH MOHATUAMU: COUYETAaHUE, TIEPECTAaHOBKA, YMCIO COYETAHMM,
YHCIO  NEepecTaHoBOK; OuHOM HblOTOHA; yMeHHE  NPUMEHATH
KOMOMHATOpHbIE (DAaKThl M PACCYXKACHUS I peIleHHs 3aJa4; OLCHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIIATh BEPOSITHOCTHYIO MOJIEINb U
MHTEPIPETUPOBATH MOJTYYCHHBIN Pe3yJIbTaT

YMeHue omnepupoBaTh IOHSATUSMHU: TOYKa, TMpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJIa, IUIOCKUN YOI, IBYPAHHbII
yroJi, TPEXTPAaHHBIM Yo, CKPELMBAOIIUECS MPsIMble, TapaUIeTbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MPSIMBIMU,
yroil MEXIY HpsIMOW U IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTAMH,
paccTosiHie OT TOYKU JO TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH,
paccTosiHie MeXAy IUIOCKOCTAMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a/1a4 M3y4yeHHbIe (aKThl U TEOPEMbI INIAHUMETPUHU; YMEHHUE OLIEHUBATH
pa3Mepbl 0OBEKTOB OKPYXAIOIIEr0 MHpa; CTPOUTh MaTeMaTHUeCKUe
MOJIETM C TMOMOUIBI0 TE€OMETPUUECKUX TOHATUH M BEJIWYHMH, peliaTh
CBSI3aHHbBIC C HUMU IPAKTHUYECKUE 3324

10

YMeHue onepupoBaTh MOHATUAMU: IUIOMIAAL (UTYphl, 00BEM (UTYpHI,
MHOTOI'PAaHHMK, NMPaBUJIbHBIH MHOTOTPAHHUK, CEUE€HHE MHOTOTpaHHMKA,
KyO, mapajuienenumnes, MNpu3Ma, NUpamuaa, ¢GUrypa U TOBEPXHOCTb
BpallleHHs, LWIUHIpP, KOHYyC, Iap, cdepa, miomans chepsl, MiIomaIs
MOBEPXHOCTU NHUPAMUJbI, MPHU3MBI, KOHyca, IWINHApa, 00bEM KyOa,
HPSMOYTOJIBHOTO Mapajuiesienunesa, MUPaMUIbl, MPU3MBbl, IUIMHIPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYECHMs KOHYCa M LMIMHIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE I1apa, IUIOCKOCTb,
Kacatomasicsi  cdepbl, IWIMHIPA, KOHYCA; YMEHUE CTPOUTh CEUYCHHE




16

MHOTOI'paHHUKA, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAILEHUs, UX CEYEHUS, B TOM YHUCJIE C IIOMOLIBIO dJIEKTPOHHBIX CPELCTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (PHUTYP, CAMOCTOSTEIHLHO
(hopMynHpOBAaTh ONpeaeTICHHs U3y4aeMbIX (PUTYP, BBIABUTATh THIIOTE3BI O
CBOMCTBAX M TPU3HAKAX TEOMETPHUECKUX (Uryp, 0OOCHOBBIBATHIIN
OTpOBEpraTh HWX; yMEHHE MPOBOAUTH KIACCH(UKAUIO QUTyp 10
pa3IUYHbIM IpPU3HAKAM, BBIIOJHATH HEOOXOIUMBbIE JIONOJHUTENIbHBIE
IIOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSTHSAMH: JIBIKEGHHE B  IPOCTPAHCTBE,
napajyiebHBIA MEPEHOC, CUMMETPHUS Ha TJIOCKOCTH M B NPOCTPAHCTBE,
MOBOpPOT, THpeoOpa3zoBaHue NOJO0US, MOAO0OHBIE (UTYpBI; yMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (PUTYPHI, B TOM 4YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIB30BATh T€OMETPUIECKIE OTHOIICHUS ITPH
pelIeHNH 3a/1a4; HAXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI011a/1b, 00BbEM) NP PELIEHUH 3a]1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB U
W3 peaNlbHOW JKU3HW; YMEHHE BBIYHCISATH T€OMETPHUYECKHE BEINIHHBI
(mmHA, yroi, miomank, 00BEM, IUIOMIAIP MOBEPXHOCTH), HCIIONIB3YS
M3ydeHHbIe (OPMYIBI U METOJBI, B TOM YHCIE: TUIOMIAh MOBEPXHOCTH
MMpaMH/Ibl, TPU3MBI, KOHYCa, IWINHIPA, IIomaas chepsl; 00bEM Kyoa,
MPSIMOYTOJIPHOTO  MMapajuIeNenuIie/ia, MUPAMUIbBL, TPU3MBI, IHIWHApPA,
KOHYCa, I1apa; yMEHUE HAXOIUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX PHUTYp

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
BEKTOp, KOOPAMHATHI TOYKHU, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YMCIIO, pa3joKeHHe BeKTopa Mo Oas3ucy,
CKaJs[pHOE TMPOU3BEACHUE, BEKTOPHOE MPOMU3BEACHHUE, YOI MEXAY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIN METOJ
JUIS pelIeHHs TeOMETPUYECKUX 3a/1a4 U 3a]1a4 IPYruX y4eOHBIX TPEIMETOB

13

YMeHnue BbIOMpATh MOAXOAAIIUN METO AJISl PeLICHUS 33a/1a4l; TOHUMaHue
3HAYUMOCTH MaTE€MaTHUKUW B HU3YUYEHUU NPUPOJHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHMI; yMEHHE pAaclo3HaBaTh IMPOSIBICHHE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPHI MAaTEMATHUECKUX
OTKPBITUI POCCUHCKON U MUPOBOM MAaTEMAaTUYECKON HAYKU
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HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kox
1 Yucna v BIYKCICHUS
1.1 | HarypaibHble u uensle yncna. [lpu3Haku 1e11MMOCTH LENIbIX YUCET
1.2 Panmonanenabie uncia. OOBIKHOBEHHBIE W JIECSTHYHBIC JPOOHW, TIPOIICHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
1.3 | Apudmernueckuii KOpeHb HATYpabHOH cTeneHu. JlelicTBHsI ¢ apu(hMeTHICCKIMHI
KOPHSIMHU HATYPAITbHOU CTETICHH
1.4 Crenenp ¢ menbiM MokazaTesieM. CTeneHb € PalMOHAIBHBIM TIOKa3aTelieM.
CBoiicTBa cTENEHU
1.5 | CuHyc, KOCMHYC M TaHTE€HC YHCJOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apTyMEHTa
1.6 | Jlorapudm uncna. JleciTuaHbIe H HATYpaTbHBIE JTOTApUPMBI
1.7 | [MeiicTBuTenpHble 4yuchaa. Apu@METHYECKHE OIEpalud C JeHCTBUTENbHBIMU
gucnaMu. [IpuOnvkEHHBIE BBIYHCICHUS, TPABWIA OKPYIJICHUS, NPUKUAKA W
OIICHKA PEe3yJIbTaTa BHIYUCICHUN
1.8 | IIpeoOpa3oBaH¥ue BEIpaOKEHUH
1.9 | KommnekcHble yncna
2 YpaBHEHHUs 1 HEPABCHCTBA
2.1 | llensie u npoOHO-paIIMOHATILHBIC YPAaBHECHHS
2.2 | HppamnmoHaibHbIe YPaBHCHHS
2.3 | TpuroHomeTpu4ecKkue ypaBHCHHUs
2.4 | Tloka3arenpHbIe U JIOTapu(PMUIECKUE YPAaBHCHHS
2.5 | Lensie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 | HppamnmoHnaibHbIe HEPABEHCTBA
2.7 | Tloka3arenbHbIC U JIOTapU(PMHUICCKHE HEPABEHCTBA
2.8 | Tpuronomerpuueckre HepaBEHCTBA
2.9 | Cuctembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 | Marpuia cucteMbl TMHEHHBIX ypaBHEeHUH. OnpeenuTelb MaTPHIIbI
3 OyHKIMH U TpaduKH
3.1 | ®ynkuus, cnocoOwl 3amanus ¢ynkuuu. I'paduk dyHkuuu. B3aumHo oOparHbie
¢byukiun. Yeraople u Heu€THble dyHkuuu. [lepuonndeckue QyHkumu
3.2 | OO6nacte ompeneneHUss M MHOXECTBO 3HaueHMH ¢(yHkuuu. Hynu ¢ynkuumu.
[IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIHUU.
MakcuMymMbl 1 MUHUMYMbl QyHKIuU. Haunbonblliee ¥ HauMeHbIlIee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
3.3 | Crenennass ¢yHKUMsS C HATypalbHBIM U IEIbIM MOKa3zareneMm. EE cBoiicTBan
rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 | Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U rpaduKu
3.5 | [Iloka3arenbHas u sorapudpmuyeckas GyHKLUUHU, UX CBOMCTBA U rpaduku
3.6 | Toukm paspeiBa. AcumMnToThl rpadukoB ¢GyHkimid. CpoiicTBa (QyHKIMA,
HEMPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIEJOBATEIbHOCTEH
3.8 | Apudmerndeckas u reoMmerpuueckas nporpeccun. Dopmya CI0KHBIX IPOLIEHTOB
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Hauama MmaTemMaTuueckoro aHaimsa

[TpousBoanas ¢ynkuu. [Tpon3BoaHbIe AIeMEHTAPHBIX (HYHKIHUN

[IpumeHeHre TPOM3BOTHONW K HCCIEAOBAaHHIO (DYHKIMH HA MOHOTOHHOCTh M
SKCTpeMyMbl. HaxosxieHre HanOobIero ¥ HaMMEHBIIETO 3HAaYeHUsS PYHKIIMH Ha

OTpEe3Ke

4.3 | TlepBooOpa3nas. MuaTerpan
S) MHo>x€ecTBa U JIOTHKA
5.1 | MHoxecTBO, onepainuu HaJ MHOKecTBamu. Jlnarpammel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OnwucarenbHas CTATUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | ®urypsl Ha IUIOCKOCTH
7.2 | TlpsiMbIe W MJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHoOrOrpaHHHUKH
7.4 | Tenau MOBEpXHOCTH BpallleHUS
7.5 | KoopauHaTel ¥ BEKTOPbI




