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IHosicuuTenLHAA 3aNIUCKA

B cBs3u ¢ BBeneHueM (enepanbHOil 00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO OOIIETO
obpazoBanus (Ilpukaz MunucrepcrBa mpocerieHus Poccuiickoit ®@enepannu ot 18.05.2023
Ne370 «OO6 yrtBepxkneHun (enepanbHOM 00pa30BATEIBHOM MPOTPAMMBbI OCHOBHOTO OOIIEro
oOpa3oBaHus»), B pabouyio mporpamMmmy ydeOHOro mpenMera «MaremaThkay, pa3pabOTaHHBIX B
cootBercTBUU ¢ DI'OC OO0 (Ilpukaz MunucrepcTBa o6pa3oBanus u Hayku PD ot 17 nexabps
2010 Nel897 «OO6 yTBepkIeHUH (elepaibHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO ooOmiero oOpazoBanus u [IpumepHoil OCHOBHOHN 00pazoBaTENbHON
nporpammel OO0 (omobpeHa pemieHueM (eaepanbHOro y4eOHO-METOIUIECKOT0 00bEINHEHUS
1o obmiemy oopazoBanuto, mpoTokoi ot 08.04.2015 Ne 1/15) BHECEHBI U3MEHEHUS

1. B MIOSICHUTEIBHYIO 3aMKICKy pabodeil MporpaMMel;

2. B coaeprkanue (mpmioxenue 1 k pabodeit mporpamme).

3. B IUITaHUPYEMbIE Pe3yibTaThl (IpUIIOKeHUE 2 K paboueil mporpaMme)



[Tpunoxenue Nel

Jns wsydenust ydeOHOTO Kypca «BeposSTHOCT H CTaTHUCTHKA» B TEMaTHYECKOE
IUTAaHUPOBaHUE MO «MaTeMaTHuKe)» BHECEHBI U3MEHEHHUS:

7 kiacce

«AJredpa»

- COKpAIIIEHO KOJIMYECTBO YaCOB B pazjeniax: «BrIpakeHHs], TOKIAESCTBA, YPABHEHUS
- Ha 4 yaca Ui BBEJIEHUS Pa3JIeOB MO BEPOSATHOCTH U CTATUCTHKE —

«CnyvaiiHass HW3MEHYMBOCTH» (4 4daca); ydeOHbIH Matepman 1o Temam «CpenHee
apudmernueckoe, pazMax U Moja», «MearaHa Kak CTaTHCTUYECKas XapaKTEpUCTUKa» paszzena
«BvIpaxkeHust, TOXKIECTBA, YpaBHEHHs» Oy/IeT U3ydeH B paMKax ydeOHoro kypca «BeposTHOCTh
U CTaTHUCTUKAY,

«I'eomerpusa»

COKpalCHO KOJIMYCCTBO YaCOB B Pa3aCJIC: «HOBTOpeHI/IC. Pemnienne 3agavd»

Ha 6 yacoB JJis BBEACHHS Pa3/eNioB MO BEPOATHOCTH U CTaTUCTHKE — «BBeneHneB Teopuio
rpadoB» (2 yaca), «CayuyaitHbie COObITHS. BEpOSTHOCTh M YACTOTA CIIy4alHOrO COOBITHSY (2
vaca), «O0o01eHne, cucremaru3arus» (2 Jac).

8 ki1ace

«Anrebpa»

B paznene «CTeneHp ¢ elbIM MoKa3aTelieM. DIEMEHThl CTATUCTUKN» TeMbl YPOKOB «COop
U TPYNIHUPOBKA CTATHCTUYCCKUX JaHHBIX» - 2 4aca, «HarmsigHoe mpencraBiieHue

cratucTrueckoi mHpopMmarmm» - 2 yaca Oyner u3ydeH B y4eOHOM Kypce «BeposTHocTh u
CTaTUCTHUKA», HOBTOMy JOTAaHHBIC TCMbI 3aMCHCHBI HAa TCMbI

«CBoHCTBa CTENEHU C IIEIBIM TTOKazaTesieM» - 2 yaca, «CTaHIapTHBIA BUJT YACIIA»

- 2 4aca;

9 kjaacc

«Anredpa»

B pazzien «IeMeHThl KOMOMHATOPUKH U TEOPHUU BEPOSITHOCTEN» TOOABIEHO 2 Yaca 3a CUeT
COKpaIlleHUs KOJIMYecTBa 4acoB paszzena «[loBropenue» Ha 2 yaca.

B CBSI3M C U3y4eHHEM Kypca «BeposTHOCTh M CTaTUCTHKa» B KAJICHAAPHO- TEMATUYECKOE
IUIaHUpoBaHue Ans 9 kimacca pabOoueil mporpammbl Mo ydeOHOMY mpeamery «MaTtemaTuka
(yueOHslif Kypc «Anredpay») BHECEHbI U3MEHEHUS:

- gno0aBieHbl TEeMbl K YypoKaM pazfena «JeMEeHThl KOMOWHAaTOPUKM U TEOpHUH
BEpPOSITHOCTEM» (y4eOHBI Kypc «Anrebpa») W3 paslenoB Y4eOHOro Kypca

«BeposATHOCTB M CTaTUCTHKAY: «DIEMEHTHI KOMOMHATOPHUKI» 3 Yaca,

«["eomerprueckas BepoSTHOCTE» - 2 daca:, «Mcmeiranust bepHymmm» -3 daca,

«Cnyuaiinas BenuuuHay - 4 gaca, «O0o001menney - 2 yaca:

VYpok Nel33 «Pemenue 3amau Ha nepeuncieHne komOuHanuii. KombuHaTtopHoe npaBuio
ymHoxeHus. [lepectanoBku. @akropuan. CoyeTaHus U YUCIIO COUETaHUN»;

VYpok Nel34 «Tpeyronbauk Ilackans. [Ipaktuyeckas pabota «Bbruncienne BeposiTHOCTEN
C UCIOJIb30BAaHUEM KOMOWHATOPHBIX (PYHKITUI;

VYpok Nel36 «Pemienue 3a1a4 Ha MPUMEHEHUE YMCIIa COUETAaHUI;

VYpok Nel38 «I'eomerpuueckasi BepOosSTHOCTb. CiydyaifHbI BBIOOp TOUKM M3 (UTYpHI Ha
IUIOCKOCTH U3 OTPE3Ka»;

VYpox Nel39 «Cnyuaiinbiif BBIOOp TOUKH U3 (DUTYpHI HA MJIOCKOCTH U3 AYTH OKPYKHOCTHY;

VYpok Nel41 «Pemenue 3amady Ha HAXOXKJICHHUE BEPOSITHOCTEW B ONBITaX.

Hcnbitanus. Yenex u Heynada. Cepus UCIIBITAHUH 10 IEPBOTO YCIIEXay;

VYpok Nel43 «Ucnbitanus bepuymnu. BeposTHOCTH COOBITHI B CepuUM HUCHBITAHUIN
bepnysmu. [lpaktuueckas padora «cnbitanus bepnysmim»,

Ypok Nel44 «Penienne npakTHYECKUX U MIPUKIIATHBIX 3a/1a49%;

Ypok Nel46 «CnydaiiHas BeIMYMHA U pacpeelIEHUE BEPOSATHOCTEN»;



VYpok Nel48 «Martematndeckoe 0KUJaHUE U TUCTIEPCUS CIyYailHON BEIIMUUHBDY;

Ypok Nel49 «Maremarnueckoe OXUAAHME M JUCHEPCUS CIy4yailHOW BEJIMYUHBI Kak
TEOPETUYECKOEe CpeHero 3HaueHus. [Ipumepsl. Pelienne npakTHUecKnux U MPUKIAJHbIX 3a1a49»;

Ypok Nel51 «Ilonsitue o 3akoHe Oonblux yncen. M3mepeHue BEpOATHOCTENC ITOMOIIBIO
4acToT»;

VYpox Nel53 «IToBTopenue no Teme Kypca «BeposTHOCTb U cTaTuCTHKa» 7—9 Kiacchl»;

Ypok Nel54 «O06o01IeHre 1 KOHTPOJIb 110 TeMe «BeposITHOCTh M CTATUCTUKAMY.

«I"eomeTtpusi»

VYBenuueHo KOJIMYECTBO 4acoB Mo TemaM: «BekTopb» - 2 yaca, «Metoa koopauHaTt - 1
yac, «COOTHONIIEHHUSI MEXIY CTOPOHAMHU U yriamu TpeyrojibHuka. CKalspHOe NpOU3BEICHHE
BEKTOPOB» - 2 4aca, «JIBmwkeHus» - 1 yac 3a cueT COKpalmleHUsl KOJIMYECTBAa YacOB IO TEMe
«HauanbHble CBeIeHUST U3 CTEPEOMETPHUU - 6 4acoB.

[Tpunoxxenue 2
N3meHeHus1, BHECEHHBIE B IVIAHMPYEMbIe pe3y/ibTaThl padodeid MIpoOrpaMmmbl
1o yueOHomy npeamery «MareMaTuka» B COOTBETCTBUM ¢ (perepaibHOM
padoueil MporpaMMoii OCHOBHOI'O 0011ero o0pa3oBaHusl IMpeaMera
«MaremaTuka»

W3ydyeHne MareMaTHKH Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs HaIIpaBJIIEHO Ha
JOCTH)KEHUE 0o0y4aroIyUMuUCs  JIMYHOCTHBIX, METaNpeIMETHbIX U IPEIMETHBIX
00pa30BaTeNbHbIX PE3YJbTATOB OCBOCHHS Y4EOHOro IpeaMerTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE PE3YIbTAThl OCBOCHUS IIPOIrPAMMEI 11O MATECMATUKE XAPAKTCPU3YIOTCA:

1) nampuomuyeckoe 8ocnumanue: TPOSIBICHUEM HHTEpeca K MPOUUIOMY U
HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, LIECHHOCTHBIM OTHOILIEHUEM K JOCTH>KEHHUSIM POCCHMCKUX
MaTeMaTUKOB M POCCUHCKON MAaTE€MaTUYECKOM IIKOJIbI, K MCMOJIb30BAHUIO 3THX JOCTH)KEHUN B
JIpYTUX HayKax U MPUKIAAHBIX cepax;

2) epasicoanckoe U OYXO8HO-HPABCMBEHHOEe  8OCNUmMAHue: TOTOBHOCTBIO K
BBITIOJIHEHUIO OOS3aHHOCTEN TpaKJaHWHA U peaju3ali €ro IpaB, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOIEAYp
rpaXKAaHCKoro oOIiecTBa (HampuMmep, BBIOOPHI, OIMPOCHI), TOTOBHOCTbIO K OOCYXIECHUIO
THUYECKUX TPOOJIeM, CBS3aHHBIX C TMPAKTUYECKHUM TMPUMEHEHUEM JOCTH)KEHUU HayKH,
OCO3HAHUEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHITUAIIOB B JEATEIHLHOCTH YUCHOTO;

3)  mpyoosoe eocnumanue: YCTAHOBKOW Ha aKTUBHOE ydYacTHe B peEIIEHHH
NPAKTUYECKUX  33Jad  MaTeMaTHU4YeCKOM  HalpaBICHHOCTH,  OCO3HAaHUEM  BaXKHOCTHU
MaTeMaTHYecKoro  oOpa3oBaHUS Ha  MPOTSHKEHUHM  BCEH  JKM3HM  JUIsL  YCIIEIIHOM
pohecCuOHANBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHUEM HWHAMBUAYAIBHOM TPaeKTOpPUM 0Opa30BaHMS U KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX HHTEPECOB NOOIIECTBEHHBIX TOTPEOHOCTEH;

4) acmemuvdeckoe eocnumanue. CIIOCOOHOCTBIO K SMOIHOHAJIIBHOMY n
9CTCTUYCCKOMY BOCIIPUATUIO MATCMATHYCCKUX 06’BCKTOB, 3aaad, peIlIeHPIﬁ, paCCYX(HeHHﬁ,
YMCHUIO BUACTh MATEMAaTHYCCKHUEC 3aKOHOMCPHOCTHU B UCKYCCTBE;

5) YEHHOCMU HAYYHO2O NO3HAHUAL: OPHCHTaHI/ICﬁ B ACATCIBHOCTH HA COBPEMCHHYIO
CUCTEMY HAYUYHBIX HpC}ICTaBHeHI/Iﬁ 00 OCHOBHEBIX 3aKOHOMCPHOCTAX pPasBUTHUA YCIOBCKaA,
npupoabl u" O6IJ_ICCTB3., IMOHUMaHHEM MaTeMaTHYECKOM HAayKH KakK C(I)CpLI YeJIOBEUECKOM
JACATCIIBHOCTH, OTaIlOB e Pa3BUTHUA U 3HAYUMOCTH IJId PA3BUTUA LHUBWIN3allUU, OBJIAJCHHEM
SI3BLIKOM  MaTeMaTHMKH M MaTeMaTH4YecKOH KyJ'ILTypOﬁ Kak CpCIACTBOM TIIO3HAHUA MHpa,
OBJIaICHHUEM HpOCTGfIH.IHMH HaBI)IKaMHHCCHeHOBaTeHLCKOﬁ JACATCIIbHOCTH,

6) Qusuueckoe  eocnumanue,  Qopmuposanue  Kyibmypbl — 300p08bs U
IMOYUOHALHO2O — 61a2oNONYy4Us: TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYeCKue 3HAHHUS B



MHTEpecax CBOET0 3JI0pOBbs, BEIEHHUS 3I0pPOBOro o0Opa3a >KU3HU (310pOBOE IHUTAHUE,
cOANaHCUPOBAHHBIM PEXUM 3aHATUH W OTIbIXa, peryispHas Quandeckas aKTHUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHMEM CBOETO IIPpaBa Ha OMIMOKY M TaKOTO K€
IpaBa Jpyroro 4ejoBeKa;

7) 9KONI02UYeCKoe 8ocnumanue; OpUEHTAIe Ha NMPUMEHEHHE MaTeMaTHUYeCKUX
3HaHUHM 7S pelIeHus 3a7ady B OOJACTH COXPAHHOCTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MOCTYKOB ¥ OLIGHKM MX BO3MOXHBIX MOCJIEACTBUN ISl OKpY’KAIOLIEH Cpeapl, OCO3HAHHEM
r7100aTbHOTO XapaKTepa IKOJOTHUECKUX MPOOIIeM U IMyTel UX PEeLIeHHUs;

8) aoanmayus K UBMEHAIWUMCA YCIOBUAM COYUATILHOU U HNPUPOOHOU Cpeobl:
FOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEAEICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO JE€ATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y APYTUX
Jroed, mpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIMU U3
OMbITa JIPYIHX; HEOOXOOUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHW, B TOM YHCIE
dbopMynupoBaTh UJEU, MOHATHUSA, TUIIOTE3bl 00 O0OBEKTaX M SIBICHUSAX, B TOM 4YHCIIE paHee He
M3BECTHBIX, OCO3HABATH JEPHUIIMTHI COOCTBEHHBIX 3HAHWHA W KOMIIETCHTHOCTEH, IUIAHUPOBAThH
CBOC Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOLIUNH KOHTPMEP, KOPPEKTHUPOBATh NPUHUMAEMBIE DPELIEHUS U
neicTBUs, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OcBOeHHS MporpamMmbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi y oOy4aromierocst OyayT cGhOpPMHPOBAHBI METANPEIMETHBIC PE3YJIBTATHI,
XapaKTepU3yIOIIMecss  OBJAJICHHEM  YHHUBEPCAIbHBIMU  TO3HABATENbHBIMH  JEHCTBUSIMU,
VHHUBEPCATHHBIMA KOMMYHUKATHBHBIMU JICUCTBUSIMH W YHUBEPCATBHBIMH PETYJISATUBHBIMH
NEeNCTBUSIMHU.

IloznasamenvHule yHugepcaivhvie yuedOHbvle 0elucmausl
bazoBnle Jornyeckue JICHCTBUL:

®  BBISBIATH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXIy TMOHATUSIMH, (DOPMYyIHUpOBaTH OMpEAEICHUS  TOHSITHM,
YCTaHABIIMBATh CYIIECTBEHHBIN TMpH3HAK KiIacCU(UKAIMM, OCHOBAaHUS [UIsi OOOOIIeHHUS U
CpPaBHEHUS, KPUTEPUHU TPOBOJAMMOTO aHAIIN3a;

®  BOCHPHUHHMMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJICHHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE;

®  BLIIBIATH MaT€MaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M U INPOTUBOpEUUs B
¢akTax, MAaHHBIX, HAaONIOJEHUAX M YTBEPXKAEHUSAX, Npe/Ularath KPUTEpUU MJIs BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

®  JlenaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHJYKTHUBHBIX
YMO3aKII0YEeHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

®  pa3buparh JI0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEpPXKIEHUM (IpsiMble W OT
IPOTHBHOTO), MPOBOJUTH CAMOCTOSITENIFHO HECIOXKHbBIE JIOKa3aTeNbCTBA MaTeMaTHUECKUX
(bakToB, BBICTpAaUBaTh apryMEHTAIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e  BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ajayu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJjiee TOAXOAAUIMM C  y4€TOM CaMOCTOSATEIbHO BBIIEIEHHBIX
KpUTEPUEB).
ba3oBble Mccaen0BaTeNnbCKUE IEHCTBUA:

®  CIOJIb30BAaTh  BOMPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUA,
¢dopMynupoBaTh BOMPOCHI, (PUKCHPYIOLIME MPOTUBOpEUHE, MpPOOIEMy, CaMOCTOSTEIBHO
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, ((OpMHUpPOBATH TUIIOTE3Y, AaPIYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;




®  [IPOBOJUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOKHBIH IKCICPHUMEHT,
HEOOJBIIOE HCCIEIOBAaHWE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIy COOOM;

® caMocCTOsTeNbHO (opmynmpoBaTh 0000mIEHUST ¥ BBIBOABI IO pPe3yabTaTam
MPOBEJCHHOTO  HAONIOJCHHUS, HCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTh  ITOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB M 00OOIICHNUI;

® [IPOTHO3UPOBAaTH BO3MOXHOE pa3BUTHE TMpolecca, a TakkKe BBIIBUTaTh
IIPEJITOJIOKECHHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nadopmarmeii:

L BBISIBJISITH HEAOCTAaTOYHOCTD A H30BITOYHOCTh I/IH(l)OpMaHI/II/I,
I[aHHbIX,HeO6XOI[I/IMBIX I PpCIICHUA 3a0a4u;
o BBI6I/IpaTB, AHAJIM3UPOBATh, CUCTEMATU3UPOBATH u HHTEPIIPETUPOBATH

UH(POPMALIMIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;
e  BpiOupare  (GopMy  IpEICTABICHHS uH(pOopMaIU U
WIIIOCTPUPOBATH peIllaeMble 3a7ayll CXeMaMH, JuarpaMMaMu, UHOHM rpagukoi u ux
KOMOUHAITASIMU;
® OlEHUBaTb  HAASKHOCTH  HMHQOpPMAMM O  KPUTEPHSIM,
MPEIOKEHHBIMYYUTENIEM HITH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KommynukamueHule ynusepcanbhbie yuebnvle 0eticmsus:

BOCIIPUHMMATh U (DOPMYIUpPOBATh CYXKJIEHUS B COOTBETCTBHM C YCIOBUSMHU M LEISAMU
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BbIpaXaTb CBOK TOYKY 3PEHHUSl B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaTb IOACHEHMs IO XOJAy pELIeHMs 3a7ayd, KOMMEHTHPOBaTh IOJyYCHHBIH
pe3yibTar;

B X0Jle 00CYXKJEHUs 3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYKAaeMOM TeMbl, IpOOIeMbI,
pemiaeMoil 3aaauu, BbICKAa3bIBaTh MJIEW, HAllEJIEHHbIE HA MOUCK PEIICHHUS, COMOCTABIIATH CBOU
CYXJIEHUS C CY)KICHHUSMHU JIPYTUX YYaCTHUKOB JHMajora, OOHapyXHBaThb pa3iHMuue U CXOJACTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMyJIHPOBATh Pa3HOIIACHS, CBOM BO3PAXKECHMUS;

IIPECTABIIATh PE3YJIbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTA, MCCIEI0BaHUs, IPOEKTA,
CaMOCTOSITENIbHO ~ BbIOMpaTh (QopMaT BBICTYIUIEHHUS C YY€TOM 3a7ad [pe3eHTaluu M
0COOEHHOCTEH ayTUTOPUH;

MTOHUMATh U UCMOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U MHAWBUIYaJbHOU pabOThI pU
peleHnH y4eOHBIX MaTeMaTH4YeCKMX 3a/ay; MPUHUMAaTh 1€J1b COBMECTHOW JAEATeNbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOW paboThl, paclpeaensiTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yIbTaTPadOThl, 0000IAaTh MHEHHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyHmoBeIX (opmax pabotel (oOcyxneHus, 0OMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbl U JPYTHE), BBINOJIHATH CBOIO YacTh PabOTHI H
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMHU YICHAMH KOMaHJIbI, OIICHUBATH
KaueCTBO CBOErO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHCTBHSI.

PerynsituBubie yHuBepcaibHble yueOHbIe TeiiCTBUS
CﬂMOOpZLlHMS’(lI/;M}l.'

CaMOCTOATCIIBHO COCTAaBJIATHL IUIAH, QJTOpUTM PCHICHUA 3aJdavu (I/IJ'II/I €ro I-IH.CTL),

BbIOMpATh CIOCOO PEIIeHHs C YYETOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELLICHU C Y4€TOM HOBOM MH(OpMAIUH.
Camoxkoumpons:

BJIaJIETh CrIoco0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI Ipoliecca U pe3yibTara peleHus
MaTeMaTHUYECKOH 3a7aun;

MpeBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IMPH PEIIEHUU 3a/layl, BHOCUTh
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTU IMOCTABIEHHOM LIETH U YCJIOBHSIM,
OOBSCHATH MIPUYUHBI JOCTHKCHUS WIIM HEOCTHIKCHHUS 1[EJTH, HAXOIUTh OIINOKY, JaBaTh OIICHKY
IPUOOPETCHHOMY OIIBITY.

INPEJAMETHBIE PE3YJIbTATDBI

Hpel[MeTHHe PE3YyIbTAaThl OCBOCHUSA NPOTrpaMMbl IO MATEMATUKC IMPCACTABJICHBI 110
rojgamM O6yLICHI/I$I B paMKax OTACIBbHBIX yLIe6HBIX KYpCOB:

«Anrebpa», «I'eomerpus», «BeposSTHOCTb U CTATUCTUKAY.
AJITEBPA

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MIPOrpaMMbl y4eOHOTo Kypca K KOHIy oOydeHus B 7
KJ1acce:

Yucna v BEIYMCICHUS

BbimonHATe, coueTass yCTHbIE M NMHUCHbMEHHBIE NMPUEMBI, apu(pMETHUYECKHE ACUCTBUS C
panMOHAIbHBIMU YHCIIAMU.

HaxoauTh 3HaueHUs 4YUCIOBBIX BBIPAKEHHH, MPUMEHATh pPa3HOOOpa3Hble CHOCOOBI U
OpueMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAKCHHUH, COAEpIKAIIMX OOBIKHOBEHHBIC H
JeCATUYHbIE JPOOH.

[lepexoauTh OT OJHON (OPMBI 3aIMCH YUCEN K APYroi (IpeoOpa3oBBIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHAJIBHBIE yncia. OKpYTIATh YnCia.

BBINONMHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BbIYUCICHUN, OLICHKY 3HAYEHHU YMCIIOBBIX
BBIPAKCHUI. BBINIOIHATE AEUCTBUSI CO CTENIEHAMHU C HATypaJIbHBIMH I10KA3aTEIIMU.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3IOKEHUE HA MHOKUATEIN HATypaIbHbIX YUCEI

Pemarp npakTHKO-OpUEHTHUPOBAaHHBIE 3a/layl, CBS3aHHBIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMM, HHTEPIIPETUPOBATH PE3YyJIbTaThl PEIICHUS 3a1a4
C Y4E€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpUBAEMbIX OOBEKTOB.

AnreOpanyecKue BEIPAKCHUS
Hcnonp3oBarth aireOpandeckyrd TEPMUHOJOTHIO M CHMBOJIMKY, TPHUMEHSITh €¢ B
IpoIIecce OCBOCHHS y4eOHOr0 MaTepHara.

HaxomuTh 3HaueHNs OyKBEHHBIX BBIPAXKECHHUM MPU 33JaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BrinonasaTe npeodpa3oBaHus 1EOTO BHIPAKEHUSI B MHOTOWICH TIPUBEIACHUEM MTOA00HBIX
CJIaraeMbIX, PaCKpPBHITHEM CKOOOK.

BBINOMHATE YMHOXKEHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
NPUMEHSTh (POPMYIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcyIiecTBIATh Pa3jioKeHHE MHOTOWICHOB Ha MHOXXHUTEJIHM C MOMOIIBIO BBHIHECEHHUS 3a
CKOOKHU O0IIer0 MHOXHUTEJNSI, TPYNIHUPOBKU CIAaraeMbIX, MPUMEHEHHs] (JOPMYN COKpPaIIEHHOTO
YMHOKEHHS.

[IpumensTh TpeoOpa3oBaHUS MHOTOYJICHOB [UIS pEMICHUS pPa3luYHbIX 3aJad W3
MAaTeMaTUKHU, CMEKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTETNICHEH ¢ HATYpaIbHBIMU MMOKA3aTENsIMU I peoOpa3oBaHus
BBIPAKECHUII.

YpaBHEHHS 1 HEPABESHCTBA

Pemare nuHENHBIE YypaBHEHUS ¢ OJHOW IEPEMEHHOM, MIPUMEHSS MpaBUia Nepexoaa OT
HWCXOJHOTO YpaBHEHUS K PAaBHOCUIBHOMY eMy. [IpoBepsiTh, SBISIETCA JIM YHUCIO KOPHEM
YpaBHECHUS.

[IpuMensaTpy rpaduyueckrie METOIbI MPU PEIICHUU JIMHEHHBIX YPAaBHEHHN HUX CHCTEM.

[TonOupate mpuMepsl Map YKCEN, SIBISIFONIMXCS PEIIeHWEM JHMHEWHOTO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpaduK JITHHEHHOTO YpaBHEHHUS C ABYMS
MepEMEHHBIMH, TIOJIB3YACHh TPadUKOM, PUBOTUTEH TPUMEPHI PEIICHHS YPAaBHECHHS.

Pemate cucTteMbl ABYyX JIMHEWHBIX YPAaBHEHHM C JBYMs IEPEMEHHBIMHU, BTOM YHUCIE




rpaguvecKy.

CocTaBnaTh W pemiarh JIMHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YPaBHEHHH IO
YCIIOBUIO 3aJ]aud, MHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJTY4YEHHBII
pe3ynbTar.

DyHKIMU

N300paxkaTh Ha KOOpAWHATHOM NPSIMONM TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM
KOOpAWHATaM, JIy4yd, OTPE3KH, MHTEPBAJbl, 3alUChIBATh YHUCIOBBIE TPOMEXYTKH Ha
anredpandeckoMm s3bIKe.

OTmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33/JaHHBIM KOOpJIMHATaM, CTPOUTH
rpaduku TuHEeHHbIX QyHKIUH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh ¢ TOMOLIBIO (YHKIUHA W3BECTHBIE 3aBHCHUMOCTH MEXJY BEIMYHMHAMU:
CKOPOCTb, BpeMsi, pacCTOsIHHE, I[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHLHOCTb, BpEMs,
00BEM paboTHI.

Haxoauts 3HaueHune (pyHKIMK IO 3HAYEHUIO €€ apryMEHTa.

[Tonumars rpadudeckuii cnoco0 MpeacTaBieHus U aHanu3a UH(OpMalKuy, U3BICKATh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPA(PHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI YU€OHOTO Kypca K KOHIy 00y4eHus B 8
KJ1acce:

Yuclia ¥ BEIYMCIIEHUS

Hcnonp30BaTh Ha4YaJIbHBIC TIPEICTABICHUS O MHOXKECTBE JICHCTBUTCIBHBIX YHCET IS
CPaBHCHHSI, OKPYIJICHUS W BBIYUCIICHUH, W300paKaTh JCUCTBUTEIbHBIC YHCIA TOYKAMHU HA
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsITh MOHATHE apUPMETHYCCKOTO KBAaJIPATHOTO KOPHS, HAXOJWTh KBaJIPaTHHIC
KOPHH, UCTIONB3Ys MPU HEOOXOAUMOCTH KaJIbKYJISATOP, BHIIOIHATHIIPEOOPa30BaHMs BBIPAKECHHI,
COJIepIKaINX KBaJIpaTHbIC KOPHHU, UCTIONB3YS CBOMCTBA KOPHEH.

Hcnonp30Barh 3anmucu OOJBIIMX M MaJbIX YHUCET C TMOMOIIBIO JCCATHYHBIX IpOOCH H
creneneii yucia 10.

AnreOpanyeckue BLIPAKEHUS

[IpuMeHsITh TOHATHE CTEMEeHH C IENbIM IOKa3aTeleM, BBINOJHATH MpeoOpa3zoBaHUs
BBIPXCHHH, COIEPIKAIUX CTEIICHH C IETBIM TTOKa3aTeJIeM.

BBIONMHATE TOXAECTBEHHBIE MPEOoOpa30BaHMs PAIMOHATBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBHJI ACUCTBUN HAJ MHOTOWIEHAMH U alreOpandecKuMu JIpoOsSMU.

PackiiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOXKHUTEIH.
[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUM A pelIeHHs pa3iIMyHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEalbHON TPAKTHKHU.

YpaBHEHHUS M HEPABEHCTBA

Pemars nuHeliHbIe, KBagpaTHBIE YPABHEHUS U PAlMOHAIIHBIE YPABHEHUS, CBOJSIINECS K
HHUM, CUCTEMBI ABYX YPABHEHUM C IByMs IEPEMEHHBIMU.

[IpoBOaUTH IIpOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCJE C
NpPUMEHEHHEeM TrpauuecKux TMpeAcTaBleHuil (ycTaHaBIMBAaTh, MMEET JIM ypaBHEHUE WIH
CHCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJBKO, U TIpouee).

[Tepexoauth OT cloBeCHOW (OPMYTUPOBKH 3a/ayll K e¢ anreOpanmuyeckonMoaenu ¢
MTOMONIBIO COCTaBJIEHUS YPABHEHUS AN CHUCTEMEI YpaBHEHHI,
MHTEPNPETUPOBATh B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4M MOJYYEHHBIA pe3ynbTaT. [[puMeHsTh
CBOMCTBAa YHMCJIOBBIX HEPABEHCTB JUIS CPABHEHMS, OLIEHKH, PEIIATh JIMHEHHbIC HEPABEHCTBA
C OJTHOM TIEPEMEHHON U UX CHUCTEMBI, TaBaTbrpaduIeCKyIo WJUTIOCTPALINIO MHOKECTBa
pELIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMU
[lonumath W HCHONB30BaTh (DYHKIMOHAIBHBIE TIOHATUS W S3BIK  (TEPMUHBI,

CHMBOJIMYECKHE O0O03HAYCHUS), OMpENEeisaTh 3HaueHHe (YHKIMH TI0 3HAYCHUIO apryMeHTa,
OTIpeIeNIATh CBOMCTBA (DYHKIINHU 1O €€ TpaduKy.




Ctpouts rpaduKu 3JeMEHTApHBIX (YHKIHMA OMUCHIBATH CBONCTBAa YUCIOBOM (PYHKIIMU IO €€
rpaduky.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPAaMMbI YU€OHOI0 Kypca K KOHILy 00y4deHus B 9
KJ1acce:
Yucia ¥ BBIYUCICHUS
CpaBHMBaTh U YIOPSIOYMBATH pPALMOHAIBHBIE W HPPALMOHAIBHBIE 4YHCIA. BBINOIHATH
apudmMeTHIecKre JACUCTBUS C PALIMOHAIBHBIMYI YUCIIAMU,
coyeras YCTHbIE W IIMCbMEHHBIE IIPUCMBI, BBIIOJHATh BBIUMCICHUS C HPPALUOHATbHBIMHU
qHCIIaMHU.

Haxonuth 3HaueHus cTeneHel ¢ 1eIbIMU MOKa3aTeasIMU U KOPHEH, BBIYUCIISTh 3HAYECHUS
YUCJIOBBIX BBIPAKEHUM.

OprTJ'IHTB HeﬁCTBHTeHBHBIC qucia, BBIIIOJHATHE INPUKUAKY pE3yiibTaTa BBI‘II/ICJICHPII;'I,
OLICHKY YHCJIOBBIX Bpra)KeHHfI.

YpaBHEHUs U HEPABEHCTBA

Pemarp snuHElHBIE W KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHMS, CBOJALIMECS K HUM,
npocTerime APoOHO-PAMOHAIBHBIC YPAaBHEHUSI.

Pemarp cucreMbl IByX JIMHEHHBIX YPAaBHEHUH C JABYMs IIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUM, B KOTOPHIX OJHO YPaBHEHUE HE SIBJISETCS JIMHEHHBIM.

Pemate TekcTOBbIE 3amaud  aireOpanyeckUM CIIOCOOOM C IIOMOIIbIO COCTaBIJICHMS
YPaBHEHHUS WIHM CUCTEMBI ABYX YPaBHEHUI C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHeHHeM TIpaduuecKux IMpeAcTaBleHul (ycTaHaBIMBaTh, HMMEET JIM YpaBHEHHE WM
CUCTEMA YPaBHEHUU pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).

Pemate nMHeliHBbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh peIllIEeHUE
HEPAaBEHCTB Ha YHMCJIOBOU MPSIMOM, 3allMChIBATh PEIIEHUE C IOMOILbIO CUMBOJIOB.

Pemarp cuctembl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAOIIUE
KBaJI[paTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHUE CHCTEMbl HEPABEHCTB HAa UYMCIIOBOM MpPSMOIi,
3alMChIBAaTh PELICHHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3INYHbIX 3aAa4. DYHKINH

Pacnio3HaBaTh (QYHKIMM H3Yy4eHHBIX BHJIOB. Iloka3bIBaTh CXeMAaTHYECKH DPACHOJIOXKEHHE Ha
KOOPJMHATHON TUIOCKOCTU TpauKoB (YHKIHUM B 3aBUCUMOCTH OT 3HA4Y€HHU KOA()PHUITUEHTOB,
ONMCHIBATh CBOWCTBA (QYHKIUH.

Crtpouth 1 M300paXkaTb CXEMaTHYECKU T'papUKU KBaJApPaTUYHBIX (DYHKIMH, OMHMCHIBATH
CBOICTBa KBaIpaTUUHBIX (QPYHKIUH MO UX rpaukam.

Pacnio3HaBath  KBajipaTHMuyHyl0 GYyHKIHMIO 10 ¢dopMmysie, NPUBOAUTH TNPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

YucnoBble OCIEI0BATEIBHOCTH U IPOTPECCUH

Pacnio3znaBath apuMeTHUECKYI0 M TE€OMETPUUYECKYIO MPOTPECCUH MPH Pa3HbIX CIOco0ax
3a/laHusl.

BbINONMHATE BBIYUCIIEHUS C KCIIOJIb30BaHUEM (OpMyNl N-ro ujeHa apuMeTudeckol u
TEOMETPUUECKOMN MPOTPECCHM, CyMMBI IIEPBBIX N UJIECHOB.

N3006paxaTh 4ieHbl IOCIeA0BaTEIbHOCTH TOUKaMU Ha KOOPAUHATHOUIIIIOCKOCTH.

Pemarp 3anaum, cBA3aHHBIE C YMCIOBBIMU IOCIEA0BATENBHOCTAMY, B TOM YUCIE 3a/1a4H
13 peajbHOM XKU3HU (C UCTIOIB30BAaHUEM KaJIbKYIATOPA, ITU(POBBIX TEXHOJIOTHI).

I'EOMETPUA

Hpe,Z[MCTHLIe PE3YIbTAaThl OCBOCHHA NPOTPpAMMBI qu6HOFO KypcCa K KOHIIY 06y‘-ICHI/I${ B/
KJacce:

Pacno3naBaTh W3y4d€HHbIE Te€OMETpUYeCKHe (UTYphI, OMNPEAEHsITh HUX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTh TeoMEeTpUYecKue (QUryphl, BBIIOJIHATDH
YepTeXKU IO YCIOBHIO 3anaud. W3MmepsTh JUHEHHBIE W YTIJIOBBIE BEJIUYUHBI.



PemaTte 3a7aum Ha BBIYKCIICHUE JJIMH OTPE3KOB W BEIMYUH YTJIOB.Jlenars rpyoyo
OLICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH IPEAMETOB B PEAIbHOM KU3HU, pa3MEPOB IPUPOIHBIX
00beKTOB. Pa3znuuars pasmepsl 3TUX 0OBEKTOB 10 MOPSAAKY BEJIMYUHBI.

Ctpoutp 4epTeKH K FEOMETPUUECKUM 3a]1adaM.

Ilosnp30BaTbcsd NpPU3HAKAMM PABEHCTBA TPEYrOJIbHUKOB, HCIOJIB30BaTh IPHU3HAKU U
CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3a]1a4.

IIpoBOAUTD JTOTUYECKUE PACCYKACHUS C NUCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

Ilosnp30BaTbcsd NpHU3HAKAMU PABEHCTBA IPSAMOYIOJIbHBIX TPEYrOJbHUKOB, CBONCTBOM
MEAMaHbl, IPOBEACHHOM K TUIIOTEHY3€ MpPSAMOYIOJIbHOIO TPEYrOJbHUKA, B PELICHUU
TFEOMETPUYECKUX 3a]au.

OmnpenensaTh MapauieNbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IOMOLIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYrou MPSMOM.

Pemiate 3a1aum Ha KeT4aToi Oymare.

[IpoBOIUTH BBIUMCIIEHUS W HAXOJUTh 4YMUCJIOBblE M OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKUX  3aJadaXx C  HCIOJIb30BAHMEM CYMMBl  yIJIOB  TPEYTrOJIBHUKOB U
MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX NpPU MEPECeUEHUM [JBYX NapajljiebHbIX
IPSAMBIX CEKyIel. Pemare npakTuyeckue 3ajau Ha HaX0KJICHHUE YIIIOB.

Brnaners moHsTHEM IeOMETPUYECKOI0 MecTa TOYeK. YMEThb ONpeAessTh OMCCEKTpUCY
yIJIa ¥ CEPEIMHHBIN IEPIEHAUKYIISP K OTPE3KY KaK F€OMETPUYECKHEMECTA TOUEK.

DopMyIMpOBaTh ONPEIEIICHUS OKPYKHOCTH U KpYyra, XOpAbl U JIUaMeTpa OKPY>KHOCTH,
II0JIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3T CBOMCTBA IIPU PELICHUM 3a]a4.

Bnagers moHATHEM ONMCAHHON OKOJIO TPEYTOJIBHMKA OKPYXKHOCTH, YMETh HaXOJUTh €€
LEHTP.

ITonp3oBaTbes akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA MEPECeKaroTCs B
OJIHOW TO4YKE, MU O TOM, YTO CEPEAUHHBIE NEPIEHAMKYJIAPbl K CTOPOHAM TPEYTrOJIbHUKA
IIEPECEKAIOTCS B OAHOM TOYKE.

Brmagers 1moHATMEM KacaTelIbHOM K OKPY)KHOCTH, IIOJIb30BaTbCid TEOPEMOU O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U pasinyca, IPOBEACHHOIO K TOUKE KaCaHUs.

[lonb30BaTbcs MPOCTEUIIMMH T€OMETPUYECKUMHU HEPABEHCTBAMM, IOHUMATh HX
IIPAKTUYECKUHA CMBICHI. [IpOBOIMTH OCHOBHBIE TE€OMETPUYECKHE ITOCTPOCHHSI C IOMOIIBIO
LUPKYJIS U JIMHENKU.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMbI y4eOHOTO Kypca K KOHITy 0OydeHus B 8
KJ1acce:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BaThCS WX
CBOMCTBAMH IIPY PEIICHUH I'€OMETPUYECKHUX 3a1a4.

[IpumeHsTh CBOWCTBA TOYKM IE€PECEUEHUS MEAMAH TpeyrojbHUKa (LIEHTpa Macc) B
pelIeHnN 3aay.

Brnaners noHaTHeM cpeiHel TMHUU TPEYTOJIbHUKA U Tpamneluy, IPUMEHATh UX CBOMCTBA
IIPY PEIIEHUU T€OMETPUYECKUX 3a/1ay.

[Tone3oBatbecst Teopemorn Dajeca W TeopeMOll O NPONOPLHOHAIBHBIX OTpPE3Kax,
OPUMEHATh X JUISL pELIeHUs MpakTHYecKuX 3aaad. I[IpuMeHsATh NpU3HAKU TOJ00MS
TPEYTOJIbBHUKOB B PEIIEHUH F€OMETPUUYECKHX 3a/1a4.

ITonp3oBatbess Teopemoil [ludaropa ans perieHdss Te€OMETPUUYECKHX U MPaKTHYECKUX
3ama4. CTpOUTh MaTEMaTUYECKYI0 MOJIENb B IPAKTUUYECKHMX 3aJadax, CAMOCTOSTEIbHO JENaTh
4epTEK U HAXOAUTH COOTBETCTBYIOILNE AJIUHBL.

Bragete moHATHSAME CHMHYCAa, KOCMHYCa M TaHI€HCa OCTPOro yria MNpsIMOYIOJBHOIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMHU NOHATHUSAMH U1 PEILIEHUS TPAKTUYECKUX 3a/ad.

Boruncnsate  (pa3niuyHbIMEH - crioco0amMH) — IUIOIIAAL  TPEYroJdbHUKA W IJIOLIAAU
MHOTOYTOJIBHBIX (PUTYD (TOTB3YACH, II€ HEOOX0AUMO, KAIBKYISATOPOM).

[IpuMeHsTh MONydeHHblE YMEHMsI B MpPaKTUYECKHX 3ajadax. Bragerb MOHATHUSMU
BIIMCAHHOI'O U LIEHTPAJIBHOIO YIJIa, UCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, YIJIax MEXIy



XopaaMu (CeKyIMMHU) U yrjie MeXIy KacaTelbHOM M XOpAOH IpU PEeleHUH MeOMEeTPUYECKUX
3a1ad.

Brnaners moHATHEM OMMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOMCTBA OMMCAHHOTO
YeTBIPEXYrOJIbHUKA NP PELICHUN 3a71a4.

[IpuMeHATH MoJydyeHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHUYECKUE MOAEIH JUIs
3a[a4 peaqbHON KU3HU U MIPOBOJIUTH COOTBETCTBYIOUINE BHIYUCICHUS C IPUMEHEHHUEM MOI00MS
U TPUTOHOMETPHH (II0JIb3YACH, I1Ie HEOOXOAUMO, KAJIbKYIATOPOM).

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MIPOrpaMMbl y4eOHOTo Kypca K KOHIy oOydeHus B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAWTh C HUX MOMOIIBIO
pasinyHble  BJEMEHThl  MPSMOYTOJBHOIO  TPEYrOJIbHUKA  («peleHHE  MPSMOYTOJbHBIX
TPEYroJbHUKOB»). HaxomuTh (C MOMOIIbIO KaJbKYJISATOPA) JUIMHBI M YIJIBI I HETAOIMYHBIX
3HAYCHUH.

[Tonp30Batbes popMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOKAECTBOM
JUIS HAXOXKJICHUS COOTHOIIEHUI MEXy TPUTOHOMETPHUECKUMH BEJTMUNHAMM.

Hcnonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUuEe TPEYroJbHUKOBY»), NMPUMEHATh MX IPU PELIEHUH TeOMETPUUYECKUX
3ajad.

Bnaners noHATHSAMH IIpeoOpa3oBaHUs  MOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX  ¢uryp. Ilomp3oBarbcsi CBOWCTBAMH TOAOOHMS TPOU3BOJNBHBIX (QHUTYP, YMETbH
BBIYUCIIATh JUIMHBl M HAXOIUTh YIJIbl y MOA0OHBIX ¢uryp. [IpumensaTs cBoiicTBa momoOust B
NPaKTUYECKUX 3a7adax. YMETh MPHUBOAUTH MPUMEPHI MOAOOHBIX (DUTYP B OKPYKAIOIIEM MHpE.
[Tonp3oBaTbcss TeopeMaMu O MPOU3BEACHHUU OTPE3KOB XOpHA, O IPOU3BEIEHUH OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTelbHOM.

ITonp30BaTbcs BEKTOpaMM, IMOHMMAaTh HMX TE€OMETPUYECKMM W (U3NYECKUHA CMBICI,
OPUMEHATh MX B PEUICHHH TEOMETPUYECKHX M (pu3mueckux 3amad. lIpuMeHsTh CcKalspHOE
IIPOM3BECHUE BEKTOPOB JUIsl HAXOXKJCHUS JJIUH U YTJIOB.

[Tonp30BaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTHU, IIPUMCHATHL CIro B

pEIICHUU T'€OMETPUUCCKUX U MNPAKTUUYCCKHUX 3aJ1a4.Biagers MOHATUAMU IPaBUIBHOTO
MHOT'OYI'OJIbHUKA, JUIMHBI OKPYXXHOCTHU, IJIMHBI JAYTH OKPY>KHOCTH U paJUaHHON MEphl yIJa,
YMETh BBIUMCIATH IUIOWAAb Kpyra M ero uvactel. IlpuMeHsATh mnonydeHHbIE YMEHHUS B
IIPAKTUYECKUX 3a7a4dax.

HaxomuTh ocu (MM LEHTPHI) CUMMETPUHU (PUTYp, MPUMEHSTHh ABH)KEHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEeMAaTUYECKUE MOJEIH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOUINE BBIYUCICHUS C IPUMEHEHHUEM 0100
Y TPUTOHOMETPUYECKUX (PYHKUUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).

BEPOATHOCTDB U CTATUCTUKA

IIpenmeTHble pe3yabTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOTo Kypca K KOHIy oOydeHus B 7
KJ1acce:

Yurath uH(pOpMAIMIO, NPEACTABICHHYIO B TaOMUIaX, Ha JAMarpamMmax, IMpeJCTaBIsATh
JIaHHBIE B BHJIC TAOJIMIl, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBHIE) IO
MaccuBaM 3HAYECHUH.

OnucelBaTh M HHTEPIPETUPOBATH pEANbHbIE YHCIOBBIE JaHHBIC, NPEACTABICHHBIE B
TabNuiax, Ha AuarpaMMax, rpaukax.

Wcnonp30BaTh AJi1 ONUCAaHUS JIAHHBIX CTATHUCTUYECKHE XapaKTEPUCTUKU: CpeaHee
apudmMeTHuecKoe, MeluaHa, HauOoJbIIee 1 HAaMMEHbIIee 3HAUYCHHSI, Pa3Max.

WmeTs mpencTaBieHHe O CIy4alHONM M3MEHYMBOCTHM Ha MIpUMepax LeH, (U3HYECKUX
BEJIMYMH, AaHTPONOMETPUYECKUX JAHHBIX, HMEThb INPEICTABICHHE O CTAaTUCTUYECKOU
YCTONYUBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS TPOrpaMMbl y4eOHOro Kypca K KOHIy 0OydeHus B 8
KJ1acce:



W3Bnexkatp W mpeoOpa3oBbiBaTh WH(OOpPMAIMIO, TPEICTABICHHYIO B BHJE TaOJHII,
arpaMmm, rpauKoB, PEICTABIATh JaHHbIC B BUJIE TAONHUL, TUarpaMMm, TpaKoB.

OnuceiBaTh JaHHBIE C MOMOUILIO CTATUCTHUECKUX IOKa3aTesel: CPeIHUX 3HAYCHUH U
Mep paccenBaHus (pa3max, AUCIEPCHS U CTAaHAAPTHOE OTKIIOHEHHE).

HaxomuTh 4YacTOThl YMCIOBBIX 3HAUYEHUH M YACTOThl COOBITUH, B TOM YHCIE IIO
pe3yinbTaTaM HW3MEpeHWid W HaOmroAcHuid. HaxoauTh BEpOSTHOCTHU CIYYalHBIX COOBITUN B
OMbITaX, 3Has BEPOATHOCTH DJIEMEHTAPHBIX COOBITHIl, B TOM 4HCIE B OIbITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBarh rpaduueckue MOAETH: NEPEBO CIYYAHHOrO SKCIIEPUMEHTA, JHUarpaMMBbl
DOlinepa, ynciaoBas mnpsmasl.

OnepupoBarh MOHATHSAMH: MHOXECTBO, MOJMHOKECTBO, BBIMNOJIHATH OINEPAllMU HaJ
MHO’KECTBaMU: OOBEANHEHUE, NIEPECEUEHUE, TOMOIHEHHUE, NEPEUUCIIITh 3JIEMEHTbI MHOXECTB,
MPUMEHSTH CBOIICTBA MHOKECTB.

Hcnonp3oBare Tpaduueckoe NpPEeACTABICHWE MHOXECTB M CBA3CH MEXIy HUMH JUIs
OMMCAHUS TPOIIECCOB U SIBJICHUN, B TOM 4YHCIIE MPU PEHICHUU 3aJad U3 JAPYruX Y4eOHBIX
IIPEIMETOB U KYPCOB.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTPAMMBI YY4EOHOTO Kypca K KOHILY

oOyuernmss B 9 KJiacce:lspiekath U peoOpa3oBbIBaTh MHPOPMALMIO, TPEICTABICHHYIO B
Pa3TUYHBIX UCTOYHUKAX B BUAC TAOJUIl, qUarpamm, rpadukoB, IPEICTABISATh JaHHBIC B BHIE
Ta0IMII, TUuarpamMmm, rpauKoB.

Pemarp 3amaun OpraHW30BaHHBIM TIEpeOOPOM BAPHAHTOB, & TAKXKE C MCIIOJIH30BAHUEM
KOMOHMHATOPHBIX MTPABHII U METOOB.

Hcnonb3oBath onucaTenbHbIE XapaKTEPUCTUKHU JJII MACCUBOB YHCJIOBBIX JIaHHBIX, B TOM
YHCIIE CPEAHUE 3HAYEHUSI U MEPHI pACCEUBAHUSI.

Haxomuth 4YacToThl 3HAYEHWW M YACTOTHI COOBITHS, B TOM 4YHCJIE TOJIB3YSCh
pe3yJibTaTaMu TPOBEACHHBIX U3MEPEHUH U HAOIIOICHUH.

HaxomuTh BEpOSITHOCTH CIy4ailHBIX COOBITHII B WM3YYEHHBIX OIMbBITaX, B TOM YHCIE B
OMBITaX C PABHOBO3MOKHBIMHU 2JIEMEHTAPHBIMHU COOBITUSIMU, B CEPUSX HCIBITAHUN O TIEPBOTO
ycnexa, B Cepusix UCIbITaHui bepHysm.

NmeTts nipeacraBiieHUE O CIIy4allHOW BEJTMYMHE U O PACIIPEAETICHUH BEPOSITHOCTEM.

Nmeth npencTaBieHue o 3aKOHE OOJBIITUX YMCET KaK O MPOSBICHUH 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJIE U OOIIECTBE.
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