147. ®depepanbHaa paboyass nporpamma no y4yeGHOMYy npeameTty
"MaTtemaTtuka" (yrnyosneHHbIN YPOBEHb).

147.1. @enepanbHas paboyas mporpamma mo ydeOHomy mpeamery "Matemaruka'
(yriryOsieHHBIH YPOBEHB) (J1ajiee COOTBETCTBEHHO - IIporpamma I0 MaTeMaTHKe, MaTeMaTHKa)
BKJIIOYAET TOSCHUTEIBHYIO 3allUCKy, CoOJepX)aHue OOydYeHHs, IUTAHUPYEeMbIe pe3yJIbTaThl
OCBOCHHS MTPOTPAMMBI [0 MaTEMaTHKE.

147.2. NoAcHUTEeNnbLHaA 3anucka.

147.2.1. TlporpamMmma 1o MaTeMaTHKE YIIIyOJEHHOTO YpOBHs s oOydaromuxcs 7 - 9
KJaccoB pazpabdortana Ha ocHoBe ®I'OC OOO. B mporpamme 1Mo mMareMaTHKE YYTEHBI UICH U
MIOJIOKEHUS KOHIICTIIIUH Pa3BUTHsI MaTeMaTH4ecKoro oopa3zoBanus B Poccuiickoii @eneparum.

147.2.2. IlpenMeToM MaTEMaTUKH SIBISIOTCS (DyHIaMEHTaIbHBIC CTPYKTYPHI HAIIIETO MHUPA -
IPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEUIINX, YCBAUBAEMBIX B
HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHs HAyYHbIX U
OPUKIAIHBIX Hjael). MaTtemaruueckue 3HaHUs OOECHEYMBAIOT IOHMMAaHME IPUHIIUIIOB
YCTPOMCTBA M HCIOJB30BaHUS COBPEMEHHOM TEXHMKH, BOCHPHUATHE U HHTEPIPETALUIO
COLIMAJIbHOM, PKOHOMUYECKOW, MOJUTHUYECKOH HH(POpMAIUH, JAIOT BO3MOYKHOCTH BBIIOJHATH
pacyeTbl U COCTABIATH AITOPUTMBbI, HAXOAUTh U IPUMEHATHh (OPMYJIbL, BJIAJE€Th NPAKTUYECKUMU
preMaMH TeOMETPUIECKUX H3MEPEHHUI U IOCTPOCHUH, YNTATh WH(OPMAIIHIO, TPEICTABICHHYIO
B BHJE TaOiul], AMarpaMM U TrpaduKOB, XHUTb B YCIOBHUSX HEONPENEICHHOCTH U IOHUMATh
BEPOSTHOCTHBIHN XapaKTep CIIydailHbIX COOBITHI.

147.2.3. U3yuyenne marematuku GopMUpYeT y OOyUaIOIIUXCS MATEeMAaTUYECKUW CTUIIb
MBILUIEHUSI, TPOSBISIOLIMIICS B OIpPEAETICHHbIX YMCTBEHHbIX HaBblkax. OOyuaroluecs
OCBaMBAIOT TaKME IPUEMBbl U METOJbl MBIIUICHUS, KaK MHAYKIUS U AENyKLus, 00001eHne u
KOHKpEeTH3alus, aHaJlu3 U CUHTE3, KJIacCU(PHUKalus W CUCTEeMaTu3alus, adCTparupoBaHUE U
a”Hasorusi. OOBEKThl MaTeMaTHYECKHUX YMO3AKJIIOYEHUH, IpaBuja HMX KOHCTPYMPOBAHUS
PacKpbIBalOT MEXAaHMU3M JIOTHUECKHUX IIOCTPOEHMH, CIOCOOCTBYIOT BBIpAaOOTKE yMEHHUS
dbopMynHupoBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CYKJCHMS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MpllvieHHe. M3ydeHne MaTemaTuku —oOecrniedyuBaeT  (OPMHUPOBAHHE  AITOPUTMHUYECKON
KOMIIOHEHTHI MBIIUIEHUS! M BOCIUTAaHUE YMEHUH JEHCTBOBaTh MO 3aJaHHBIM aJIrOpPUTMaM,
COBEpIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mporiecce peieHus 3ajay - OCHOBOU
y4eOHOI NeATeNIbHOCTH Ha YpOKaX MaTeMaTWKH - Pa3BUBAIOTCS TBOpYECKass M INPHUKIaTHAs
CTOPOHBI MBIIIIEHUS.

147.2.4. O6yyeHue MaTeMaTHKe JaeT BO3MOXHOCTbh pa3BUBaTh y 0OYYaIOLIUXCS TOUYHYIO,
palMOHATIbHYI0 U MHGOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOIXOAIINE SA3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CcpelcTBa JUIs BBIPAKEHUS CYXIECHHUM W HaMIAJHOIO MX
IPECTaBICHHUS.

147.2.5. Tlpu u3y4eHHH MaTeMaTHKU OCYIIECTBISETCS O0Illee 3HAKOMCTBO C METOJaMU
MO3HAHUS JICUCTBUTENBHOCTH, TPEACTABICHUSIMU O TPEAMETe M METOJaX MaTEeMaTHKH, HX
OTIIMYMM OT METOJOB JPYTUX €CTeCTBEHHBIX W TyMaHUTapHBIX HayK, 00 OCOOEHHOCTAX
MPUMEHEHUS MAaTEeMAaTHKH ISl pEIICHUSI HAYYHBIX W MPUKIIATHBIX 3a/1a4.

147.2.6. Maremaruueckoe obpazoBanue B Poccuiickoii denepanmu I0MKHO pelarh, B
YaCTHOCTH, 33]]a4i 00eCTieueH sl CTPaHBI BRITYCKHUKAMHU, MaTeMaTHIeCKas IIOATOTOBKA KOTOPBIX
JIOCTaTO4YHa JJIsi TPOJOJDKEHUS O0pa3oBaHMs B  Pa3jIMYHBIX HANpaBIEHUSAX, BKIIOYas
MaTeMaTH4YecKue HCCe0BaHus, paboTy B cdepe NHPOPMALMOHHBIX TEXHOJIOT U, TPENoiaBaHue
MaTeMaTHKH, C OJHOM CTOPOHBI, U MPUMEHEHHE MAaTeMaTHKU B JPYrUX HayKax, B MH)KEHEPHO-



TEXHOJIOTUYECKON M COLMANbHOW cdepe ¢ apyroil croponsl. s obecrieueHHs! AOCTHKEHHS
COOTBETCTBYIOLLIEH 3TUM 3a3JadyaM MaTeMaTU4YeCKOM TOATOTOBKM OOYyYarOUIMXCs, JUIs
YIOBJIETBOPEHHS MX 3allpOCOB M BO3MOXKHOCTEH IpeIHAa3HAa4YeHa IporpamMMma YriayOJIEHHOro
u3ydeHus: MateMatuku. IIporpaMma no mareMaTuke yriyOIeHHOTO ypOBHS JJa€T BO3MOKHOCTh
PACIINPUTH U YIIIyOUTh KPYT U3y4aeMbIX BOIIPOCOB, CO3JaTh O0JIEe LIEIIOCTHOE MPEICTABICHUE O
cUCTeMe MaTeMaTUYeCKUX 3HaHUH, cPOopMUpOBaTh 00Jiee YCTOMUMBBIE U OCO3HAHHBIE YMEHMUS.

147.2.7. [IpuopuTeTHBIMH LEIAMU O0Y4YECHHUsI MaTeMaTHKe B 7 - 9 Kitaccax sBIISIOTCS:

dbopMHpOBaHHE  IICHTPAJIbHBIX  MATEMaTHYECKUX  MOHATUH  (YHMCIO,  BEIUYMHA,
reoMerpuueckas (Gurypa, mepeMeHHas, BEPOSATHOCTh, (QYHKIHSA), 00ECIEeUHBAOIINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHMs 00yJaOIIIXCS;

IIOABCACHUC 06yan01u1/1xcs1 Ha AOCTYIIHOM MJIA HUX YPOBHC K OCO3HAHHIO B3aWMMOCBA3U
MAaTEMAaTUKHU KW OKPYXaromero mMupa, INOHMMaHHUE MaTEeMaTHKHW KaK YacTH O6HI€I>1 KYJBbTYPbI
YCJIO0BCUYCCTBA,

Pa3BUTHC HWHTCIJUICKTYAJIbHBIX n TBOPYCCKHUX CIIOCOOHOCTEMN 06yqa101u14xc>1,
IMO3HABaTCIIbHOM AKTUBHOCTH, HCCJIICA0BATCIBCKUX YMCHHfI, KPUTUYHOCTH MBIIJICHHA, HHTCPECA
K U3YYCHHUIO MAaTCMATUKH,

¢dopmupoBanre (QyHKIIMOHAIBHOW MaTEMAaTUYECKONH I'PaMOTHOCTH: YMEHHUS Paclio3HABATh
IPOSIBJIICHUS] MATEMAaTHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peallbHbIX HKU3HEHHBIX
CUTyallUssX W TPU HW3YYEHUH JPYTUX Y4eOHBIX MPEAMETOB, IPOSBICHHUS 3aBHCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIHPOBaTh UX HA S3bIKE MAaTEeMAaTUKU U CO3/aBaTh MaTeMaTHYeCKHE
MOJEIIA, IIPUMEHATH OCBOCHHBIM MaTeMaTMYEeCKUW ammapar g peuleHUs IPaKTUKO-
OPHUEHTUPOBAHHBIX 3aa4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJIYYCHHBIE PE3YIIbTATHI.

147.2.8. OcHOBHbBIE TUHUU COJIEPKAHUS TPOrPaMMBbI IO MaTeMaTtuke B 7 - 9 kinaccax: "Uucna
u Boluncnenus", "Anrebpa" ("Anredpanueckue BbIpakeHus'", "YpaBHEHUS U HEpaBEHCTBA'),
"Oyukuun", "T'eomerpusa" ("T'eomerpuueckue ¢urypel u ux cBoictBa’, "3mepenue
reomMeTpuueckux BeqnduH"), "BeposTHOCTh M cTatucTHka'. JlaHHBIE JIMHUM pPa3BUBAIOTCA
napajuleJIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOW MPHUPOAOH U TPaAULMSAMH, OJHAKO HE
HE3aBHCHMO OJJHA OT IPYTO, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUH.

147.2.9. Conepxanue mporpaMmbl 0 MaTeMaTHKe, paclpeeIeHHOE 10 roJaM 00ydeHus,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUMIHUAIBHBIM BOIIPOCAM
oOyyJaromuecs: oOpalaiuch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MaTEMAaTUUYECKUMU TOHATUSIMU U
HABBIKAMHU OCYIIECTBISIIOCH MOCIEI0BATENFHO M TOCTYNATeIbHO, ¢ COOMIOEHHUEM MPUHIIUIIA
NpEEeMCTBEHHOCTH, a HOBBIC 3HAHHWA BKIIOYAJIHMCh B 06H1y1-0 CUCTCMY MATECMATHYCCKUX
MPEJICTaBICHUI 00yJaronuxcs, paciupss U yrayomss ee, oOpa3ys MpoYHble MHOXKECTBEHHBIE
CBSI3H.

147.2.10. B cootBercTBuU ¢ ®I'OC OO0 MmaTemaTuka SBISeTCS 0053aTeIbHBIM MPEIMETOM
Ha ypOBHE OCHOBHOT'O OOIIET0 OOpa30oBaHUsA W M3Y4aeTCs Ha YIIIYyOJICHHOM YpOBHE B pamMKax
CIeyIoIUX y4eOHbIX KypcoB: "Anredpa", "'eometpus”, "BeposTHOCTh U cTaTHCTUKA".

147.2.11. O6miee 9rciio 4acoB, PEKOMEHIOBAHHBIX VISl U3y4YEHUS MaTEMAaTUKH, - 816 4acos:
B 7 Kkiacce - 272 vaca (8 yacoB B HeJIeNI0), B 8 Kiiacce - 272 vaca (8 yacoB B HeJleln0), B 9 kitacce
- 272 gaca (8 4acoB B HE/ICIIIO).

147.2.11.1. Bo3MOXHa KOpPPEKTHPOBKAa OOIIEr0 YHWCJIa YacOB, PEKOMEHJIOBAHHBIX JUIS
U3YYEHHUs IpeaMeTa, ¢ YYeTOM HMHJMBHYaJbHOTO IMOAX0/1a 00pa30BaTeIbHbIX OpraHu3aluil K
yIIIyOJIEHHOMY HM3YYEHHUIO MaTeMaTHKH, B pPaMKax COOJIOJICHUS MMTHEHMYECKHMX HOPMAaTHBOB K



HEeJEeNbHOW 00pa3oBaTeIbHON HArpy3Ke.

147.3. OcBoeHHE MAaTeMaTHKU JOJDKHO OOECIeYnBaTh JOCTH)KCHHE HAa YPOBHE OCHOBHOTO
obmero oOpa3oBaHMS JIMYHOCTHBIX, METANpPEIMETHBIX U NPEIMETHBIX 00pa30oBaTEIbHBIX
PE3yIbTATOB.

147.3.1. JIuuHOCTHBIE  pE3yabTaTbl OCBOECHMSI  NpPOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3YIOTCS:

1) naTproTHYECKOE BOCIIUTAHUE:!

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSAIIEMY POCCUUCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHHUI B IPYrUX HAYKaX U MPUKIIATHBIX

chepax;
2) rpaXIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA M peaju3alli ero Impas,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHHUM, MPOIEAYP TPa)kJIaHCKOTO 0OIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:!

YCTaHOBKOM Ha AKTUBHOE YYacTHUE B PEIICHUM MNPAKTUYECKUX 3a7a4 MATEeMaTUYECKOMN
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) OCTCTUYCCKOC BOCIIUTAHUC!

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M JCTETHMYECKOMY BOCHPHUATHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTHU HAYYHOT'O ITO3HAHU:

OpUEHTAlled B JIEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyuHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4YeloBEYECKOH MAeATEeIbHOCTH, ITAllOB €€ pa3BUTUS U
3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIN3ALMU, OBJIAJICHUEM S3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM II03HaHUS MHpA, OBJAJECHUEM HABBIKAMU MCCIIEOBATEIbCKON
JeATEIbHOCTH;

6) ¢dusnyeckoe BOCHUTaHUE, (POPMUPOBAHUE KYIBTYpPHI 370POBbS U SMOIMOHAIBHOTO
OJaronoay4us:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3710POBbSI, BECHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAaHUE, COANTAHCUPOBAHHBIA PEXUM 3aHATHHA U OTIbIXA,
perynspHas (u3nueckas aKTUBHOCTb), C(hOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;



7) SKOJIOTUYECKOE BOCITUTAHUE:

OpHEHTalell Ha MPUMEHEHHE MAaTEeMAaTHYeCKHX 3HAHWM Ui pelleHHs 331a4 B 00JacTu
COXPaHHOCTH OKpYXKarolleld Ccpepl, IUIAHUPOBAaHHUS IIOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpe/bl, OCO3HAaHHEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTeH UX PELLCHUs;

8) aganTarus K U3MEHSIOIMMUMCS YCJIOBUSAM COIUATBHOM U MPUPOTHOM CPEJIbI:

TOTOBHOCTHIO K JICUCTBHUSIM B YCJIOBHUSIX HEOIPEICICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
JIOJIeH, MPUOOPEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;

HEO0X0AUMOCTBI0O B (DOPMUPOBAHMHM HOBBIX 3HAHUH, (HOPMYIUpPOBATH WACH, TOHSITHSA,
TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATH JC(HUIUTHI
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpPeOyIOIIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMble PELICHHUs U JIEHCTBUS,
(dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

147.3.2. B pe3ynbTaTe 0OCBOCHUS MPOrPaMMBI 10 MaTeMaTHUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi y oOyvaromierocss OyayT chopMHpOBaHBl MeTampeaMETHbIE Pe3yJIbTaThl,
XapaKTEePU3YIOLIMECs  OBJIAJICHUEM  YHUBEPCAJIbHBIMU  IO3HABAaTEIbHBIMH  JCHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSMU.

147.3.2.1. YHuBepcalbHbIE IO3HABATEIIbHBIC JEHCTBUS OOECIeYnBalOT (HOPMHUPOBAHHUE
0a30BbIX KOTHUTUBHBIX IIPOLIECCOB 00yUaIOLUXCsl (OCBOGHUE METO/I0B [T03HAHUSI OKPYKAIOIIETO
MHUpa, MNPUMEHEHHE JIOTUYECKUX, MCCIEeOBATENbCKUX ONepanuid, yMeHuil paboTaTh C
uH(popManuen).

147.3.2.2. YV oOyuatomierocs OyAayT cpOpMHpOBaHBI ciexyrouue 0a30Bble JOIMUYECKHE
JENCTBUS KaK 4acTh [103HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA:

BBISIBJIAITh M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKH MAaTeMaTHUYeCKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETICHUS TMOHATHUH,
YCTAQHAaBJIMBATh CYIIECTBEHHBIH MPHU3HAK KJIACCU(PHUKALMK, OCHOBAaHMS JUIsI OOOOIIEHHS WU
CpaBHEHUs, KPUTEPUU ITPOBOMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYITUPOBAaTH U MPeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJIAITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M W NPOTHUBOpEUUs: B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

IMPOBOAWTE BBIBOJBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W MHAYKTUBHBIX
YMOSaKHIOquHﬁ, yMO3€lKJ’IIO‘ICHHfI 110 aHaJIOTHH,

pa3buparh JOKa3aTeNbCTBA MAaTEMAaTHMUECKUX YTBEP)KJIEHUHM (TpsSMble U OT MPOTHUBHOTO),
IPOBOJIUTH  CAaMOCTOATENBHO JIOKA3aTeNbCTBA MaTeMaTWYeCcKUX (akToB, BBICTPAUBATh
apryMEHTalNi0, IPUBOJAUTh IPUMEPHI U KOHTPIIPUMEPHI, PUMEHATh METOJ MaTEMaTU4YECKON



WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh croco0 peleHus: yueOHoH 3a7jaun (CpaBHUBATh HECKOJIbKO BApUAHTOB PEIICHHUS,
BEIOMpaTh HAHOOJIeE TOIXOISIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

147.3.23. 'V  oOywaromerocs Oyayr cpopMHpOBaHBI  cieayromue  0a3oBbIC
HCCJICIOBATEIILCKUE ACHCTBHSI KaK YacTh MMO3HABATEIBHBIX YHUBEPCATbHBIX YICOHBIX ICHCTBHIA:

HCIOJIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUN MHCTPYMEHT MO3HaHUsA, (HOpMyIUpOBaTh
BOTIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABINBATH HCKOMOE U
JaHHoe, (POPMUPOBATh MMIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3ULIUIO, MHEHHUE;

MIPOBOANTH MO CAMOCTOSITENILHO COCTABJICHHOMY IIIaHY SKCIIEPUMEHT, UCCIICIOBAHHE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB MEXKIY
coboii;

CaMoCTOSITENbHO (OPMYIUPOBATh OOOOIIEHHS M BBIBOJBI MO PE3yJbTaTaM MPOBEACHHOTO
HAOJIOZICHUSI, HCCIICIOBAHUA, OJKCIIEPUMEHTA, OLIEHUBATh JIOCTOBEPHOCTb  IMOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLECCA, a4 TAKIKC BBIABUI'ATbH MPCAIIOJIIOKCHHUA O
€TI0 pa3BUTHUHU B HOBBIX YCJIIOBHUAX.

147.3.2.4. Y obyuaromierocs OynyT copMUpoBaHbl yMeHUsI paboTaTh ¢ mHQOpMAauen Kak
YacTh MO3HABATEILHBIX YHUBEPCATbHBIX YUCOHBIX JICHCTBHIA:

BBIABJIATH HEAOCTATOYHOCTDh U M30BITOYHOCTD I/IH(i)OpMaIlI/II/I, JaHHBbIX, H€O6XOZII/IMI>IX JJIA
PCLICHUA 3aa4H;

BEIOMpATh, AHAIU3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH WH(HOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BbIOMpaTh QopMy NIpecTaBiI€HHUS WMH(OPMALUU M WIUIIOCTPUPOBATH pEILIaeMbIe 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OIICHMBATh  HAJEKHOCTh HMHPOpMAIUU TIO  KPUTEPHUSIM, TPEAJIOKEHHBIM  HIA
c(hOpMyIUPOBAHHBIM CAMOCTOSITENTLHO.

147.3.2.5. YHuBEpcanbHbIE KOMMYHUKaTUBHBIE JENCTBUSA o0ecreunBaroT
c(OPMHPOBAHHOCTH COLMANIBHBIX HABBIKOB 00YUYaIOIIMXCS.

147.3.2.6. Y oOyuatomerocsi Oyayr chOpMHpOBaHBI yMEHHUS OOIIEHHUS KaK dYacTh
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YUYEOHBIX NEHCTBHI:

BOCIIpMHUMATbL U q)OpMy.]'II/IpOBaTB CYXKIACHUSA B COOTBETCTBUU C YCIOBUAMU U LCIIIMU
06H_ICHI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHA B YCTHBIX U IMHUCBbMCHHBIX
TEKCTaX, 1aBaThb MOSACHCHUA IO XOAY PCIICHUA 3a4a4U U IMMOJTYUYCHHBIM pPE3YyJibTaTaM,

B XO0/Ie OOCYXJCHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBI,
perraemMoii 3aja4M, BBHICKA3bIBATh WJICH, HAIICJICHHBIC HA TOWCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYKIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh Pa3inyude U CXOJICTBO
MO3UIINIA, B KOPPEKTHOH hopme PopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpEACTABJIATL PE3YJIbTAThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, ITPOCKTA,



CaMOCTOSITENIHO BBIOMPATh (POPMAT BBHICTYIUICHHS C YUETOM 33/a4 NMPEe3eHTAUU U OCOOCHHOCTEN
ayIUTOPHH.

147.3.2.7. Y oOyuatomerocsi OyayT cOpMUPOBAHBI YMEHHUSI COTPYJHUYECTBA KaK YacTh
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX JICHCTBHUI:

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIMBHIYaJIbHOH pabOTHI MpH
pelIeHUH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MPUHUMAaTh IeJb COBMECTHOM JesTEIbHOCTH,
IUITAHUPOBATh OPTaHMU3ALMI0 COBMECTHON pabOThI, paclpeAessaTh BUIbI PadOT, TOrOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3YNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0O0CykIeHHUs, OOMEH MHEHHH, "MO3rOBbIE
IITYPMBI" ¥ MHBIE); BBIIIOJIHATH CBOIO YaCTh PAOOTHI M KOOPAWHUPOBATH CBOM ICHCTBUS C IPYTUMH
YJIeHAMA KOMAaH]Ibl, OLICHUBATh KA4eCTBO pe3yjibTaTa M KAaueCTBO CBOETO BKJIaJa B OOIIUI
pE3yNIbTAT MO0 KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

147.3.2.8. YHuBepcanbHbIE pETYJISITHBHBIE NeHCTBHA oOecneunBaroT (GopMUpOBaHUE
CMBICJIOBBIX YCTaHOBOK M )KH3HEHHBIX HaBBIKOB JINYHOCTH.

147.3.2.9. ¥V obyuatonierocs Oyayt chopMUpOBaHbBl YMEHUSI CAMOOpPTaHU3AIMKN KaK 4acTh
PETYJISTHBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBHIA:

BBISIBJISTH ITPOOJIEMBI JUTSl PEIICHUS B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, OPUSHTUPOBATHCS
B PA3IMYHBIX OAX0aX MIPUHATHSA PEeIIeHUH (MHIUBUAYATbHOE, TPYIIIIOBOE);

CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, ITOPUTM PEILIEHUs 3a/1a4M (MU €ro 4acTb), BEIOUpATh
croco0 pemeHuss € YYEeTOM MMEIOLIUXCA pEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C yUeTOM HOBOI MH(QOpMAIIUH.

147.3.2.10. YV obyuaromerocst OynyTr chopMUpOBaHbl YMEHHUS CaMOKOHTPOJS KakK 4acTh
PETYISITUBHBIX YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUI:

BJaJIeTh CHoco0aMH CaMOIIPOBEPKHM, CAaMOKOHTpOJIA Tpollecca M pe3yibTaTra pelieHus
MaTeMaTU4YecKOH 3a7aun, CAMOMOTHUBAIIMH U PEQIIEKCHH;

npeABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHUKHYTH IpPHU PCHICHUHW 3aJdavdl, BHOCHUTH
KOPPCKTHUBBI B JCATCIBHOCTH Ha OCHOBC HOBBIX 06CTO$[TCJ'II)CTB, HafII[CHHBIX OHII/I6OK,
BBIABJICHHBIX prHHOCTCfI;

OLICHMBAaTh COOTBETCTBHUE pE3yJibTaTa AESTEIbHOCTH IOCTaBICHHON LEIHW WM YCIOBUAM,
OOBSICHATh MPUYUHBI JOCTHIKEHHS HJIM HEJTOCTHKEHHUS 11EIH, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

147.3.2.11. YV obyu4aromierocst 0ynyT chopMHUpOBAHO YMEHHE SMOIIMOHATHHOTO HHTEIJIEKTa
KaK 4acTh PEryJSTUBHBIX YHUBEPCAIBbHBIX YUCOHBIX JEHCTBUMN:

BBIpAXKATh OMOLUU TIPpAU UIYUYCHHUU MATEMATUYCCKUX O0OBEKTOB U (I)aKTOB, JaBaTb
SMOIHOHAJIBHYIO OICHKY PCIICHUA 3a1a4u.

147.3.3. IlpeameTHbIe pe3yabTaThl OCBOSHHS IMPOTrpaMMbl IO MaTeMaTHKe YIriIyOJIeHHOTO
YPOBHS IIPEJICTaBJICHBI 10 roJjaM O0yUeHUs B CIEIYIOMINX pa3jienax MporpaMMbl M0 MaTeMaTHKe
B paMKax OTJENbHBIX Y4eOHBIX KypcoB ansi 7 - 9 kmaccoB: "Anre6pa", "['eomerpus",
"BeposATHOCTB M CTaTUCTHKA'.



PaszButne morumueckux HpeI[CTaBJIeHI/Iﬁ X HAaBBIKOB JIOTHYCCKOI'O MbBIIIJICHUA 06yt1a10u11/1xc;1
OCYIIECTBIIICTCS B paMKaX BCEX HA3BaHHBIX KypCOB Ha MPOTSHKCHUH BCEX JIET OOydYeHHS.
HpeanonaraeTCﬂ, 4YTO BBITYCKHUK 9 xJjracca CMOJXKET CTPOUTHL BBICKA3bIBAHWA W OTPULAHUA
BBICKA3bIBaHUH, PACIO3HABATh MCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS, NPHBOAUTH MPHUMEPHI H
KOHTPIPUMCEPHBI, BBIIIOJIHATL OIICpallii HaAJ BbICKA3bIBAHWUAMHU, CTPOUTH BBICKA3bIBAHUA U
paccyXJIeHHs Ha OCHOBE JIOTHYECKUX MPABWJI, PEIIaTh JIOTHYECKHE 3a/1a4H, HAYIUTCS IPUMEHSTH
METOJI MaTeMaTHYECKOW HMHIYKIIWH, OBJIAZCET MOHATHUAMHU: ONpEAETICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO - M HAYYUTCS HCIOJIb30BaTh X IPH BHIITOJHEHUH YY€OHBIX U BHEYYEOHBIX 3a/1a4.
HpI/I 9TOM BBCJIACHUEC OCHOBHBIX JIOTHYCCKHUX MMOHATHI ¥ OCBOCHHNE OCHOBHBIX CBS3aHHBIX C HUMH
BUJIOB JICSITEIBHOCTH OTHECEHO K Kypcy "BeposiTHOCTB 1 cTaTHCTHKA" M TaK)Ke PacIpeesICHO 110
rojgam o0y4yeHwus.

B pamkax Bcex Tpex KypcoB ocyuiecTBisercs (HOpMUPOBAHHE YMEHHsI BBIOMPATH
NOAXOMSAIIMM  METOA JUIsl PELICHHMS 3aJayd, BBIABIATH I[PUMEPBl  MATEMATHYECKUX
3aKOHOMEPHOCTEH B MpHUpOAE U OOLIECTBEHHOW >KM3HU, PACIO3HABATh IPOSIBICHHUE 3aKOHOB
MaTeMaTUKU B HCKYCCTBE, NPUMEHATh MATEMATUYECKUE 3HAHUS U ONBIT MAaTEMATHYECKOU
JNESTENIbHOCTH B CUTYyallUSX pealbHOM >ku3HH. OOydaromuecs 3HAKOMSTCS C HayYHBIMU
pe3yJibTaTaMu, MOJYYCHHBIMU B XOJIe Pa3BUTHS apUPMETHKH, alreOpbl, TEOMETPUHU, TCOPUU
BEPOSITHOCTH, CTATHUCTHMKM W Yy4YaTCcsd HMX OIMUCHIBAaTh, NPUBOAAT HPUMEPbl MATEMaTUUYECKUX
OTKPBITUIA U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOW HCTOPUH HAYKH.

147.4. ®PepepanbHaa pabo4yas nporpamma y4yeb6Horo Kypca "Anrebpa” Ha
yrny6neHHom ypoBHe B 7 - 9 Knaccax (ganee COOTBETCTBEHHO - mporpamma
y4yebHoro Kypca "Anre6pa", y4e6HbIN KypcC).

147.4.1. IloscuuTenpHas 3ammucKa.

147.4.1.1. AnreOpa sSBISETCS OHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO O0IIIETr0 00pa3oBaHUSI:
OHa o0ecrieuynBaeT WU3Y4YEHHE [JPYIHMX JUCHUIUIMH KaK eCTECTBEHHO-HAY4YHOIO, TaK U
FYMaHUTapHOI'O LIMKIJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJDKEHUs o0pa3oBaHUS U IS
MOBCEIHEBHOM KM3HU. Pa3zBuTHe y 00yJaromuxcs HayqHbIX MIPEICTABICHUN O MPOUCXOKICHUH U
CYIIIHOCTH ayiredpandeckux abCcTpakiinii, Ctoco0e OTpaKEHUs MaTeMaTUUECKOW HAYKOU sIBJICHUHN
U TIPOIIECCOB B MPHUPOAE U OOIIECTBE, POJIU MATEMAaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAuyeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl alaliTallid B COBpeMEHHOM ImdpoBoM oOmiectBe. M3yueHue
anreOpsl o0ecreynBaeT pa3BUTHE YMEHUS HAOJII0AaTh, CPABHUBATH, HAXOJIUThH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeICTBUS, BBIBOJBI, (pOpMyIHpoBaTh yrBepxaeHHs. OcBoeHue Kypca anredpbl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXICHHS, 0000IIEHHE U KOHKpPETU3aIuio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenne anreOpe mpeAnonaraeT 3HAYUTENBHBI O0O0BEM CaMOCTOSTENBHON AESTeTbHOCTH
oOydaromuxcsi, IMO3TOMY CaMOCTOATEIbHOE pelleHHe 3a7ad OoOydaloIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0ydIEeHUSI.

147.4.1.2. B ctpykType mporpammbl yueOHOTro Kypca "Anrebpa" yriryOJIeHHOTO U3ydeHUs
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOANYECKUE JNUHUMU: "Yucna U BBIUUCIECHHS',
"Anrebpanyeckue BbipakeHus", "YpaBHenus u HepaBeHcTBa', "®dynkuun". Kaxnas u3 stux
COJIEpKaTENbHO-METOANYECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3y4EHUs Kypca,
B3aMMOJICICTBYS C IPYTUMU €ro JUHUSAMU. B Xoze u3yueHus kypca o0y4yaroummcs TpuxoauTcs
JIOTUYECKH PacCy’KIaTh, MCIOJIb30BaTh TEOPETHMKO-MHOXKECTBEHHBIN S3bIK. B cBs3u ¢ 3TuUM B
nporpammy yuaeOHOTo Kypca "Anredpa BKIFOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, TTPEICTABIICHHBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4ecKoro oOpa3oBaHUS U CIIOCOOCTBYIOIIUE OBIIAJACHUIO
0o0y4JarolMMHUCS OCHOB YHHBEPCAJIBHOTO MaTeMaThuyeckoro s3bika. CoaepikaTelbHONH U



CTPYKTYPHOH 0COOEHHOCTBIO y4yeOHOro Kypca "Anrebpa" sBiseTcs €ro WHTETPUPOBAHHBIN
Xapaxrep.

147.4.1.3. Conepxanue nuHuy "Yuca v BBIYACIEHUS" CIIY)KMT OCHOBOH JUJIsl lajibHEMILIEro
U3y4eHUS] MATEMaTHKH, CHOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(opMHpPOBaHUIO YMEHHSI MOJIB30BAThCS ANTOPUTMAMHM, & TAK)Ke MPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX /sl TIOBCEJHEBHOW XM3HMU. Pa3BUTHE MOHATHS O YHCIIE Ha ypOBHE
OCHOBHOT'O 00111ero 00pa3oBaHUsl CBS3aHO C PAMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(dopMupOBaHUEM TIPEJCTABICHUI O JEHCTBUTEIFHOM YHCIE. 3aBEpIICHNE OCBOCHHS YHCIOBOU
JIMHUU OTHECEHO K CpelHeMY o01IeMy 00pa30BaHHUIo.

147.4.1.4. Conepxanue AByX aiareOpandeckux JUHUHN - "AnreOpandeckue BhIpAXKEHUA" U
"YpaBHEHHS H HEPABEHCTBA" CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOITUXCS MATEMATUIECKOTO
anmapara, HEOOXOAMMOIro [Uisi peHIeHHs] 3aJad MaTeMaTHKH, CMEXKHBIX IPEJAMETOB U
OKpYXaroliel peanbHOCTH. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHusi y4eOHBIM MaTepHual
TPYNIHUPYETCST BOKPYT palMOHANbHBIX BbIpaKeHUH. AsnreOpa JEeMOHCTpUPYET 3HAUYEHUE
MaTE€MaTUKH KaK f3bIKA JUIsI TTOCTPOCHUS MATEeMAaTHYECKUX MOJEJNeH, OMUCAHUs MPOIECCOB U
ABIIEHUH peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIIICHUS, HEOOXOAUMOro, B YaCTHOCTH, JJIA OCBOEHHUS Kypca
uH(OpPMATUKHU, W OBJIAJICHUE HaABbIKAMHU JACIyKTHUBHBIX paccyxiaeHuid. IIpeoOpazoBanue
CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CIOCOOHOCTEH K MAaTEeMaTHIECKOMY
TBOPYECTBY.

147.4.1.5. Conepxkanne (QpyHKIHOHATBHO-Tpa)UICCKOW JIMHUM HAIEJICHO Ha TMOJydeHUE
00y4aromuMHUCs 3HaAHUH 0 PYHKIUAX KaK BXKHEUIIIEH MaTeMaTUYeCKONW MOJICIIH [Tl OTIMCAHHS U
UCCIICIOBAaHUS PAa3HOOOPA3HBIX TPOLIECCOB M SIBICHUH B Tpupoae W odmiectBe. M3ydeHue
Marepuajia CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHUS WCIIOJIB30BaTh pa3IHYHBIC
BBIPA3UTEILHBIC CPEACTBA SA3bIKA MATEMATHKH - CIIOBECHOTO, CUMBOJUYECKOTO, TpaduIecKoro,
BHOCHUT BKJIaJ] B (QOPMUPOBAHHE TIPEACTABICHUH O PO MATEMATUKU B PA3BUTHH [TUBUIIN3AIIUH U
KYJIBbTYpBI.

147.4.1.6. YrnyOneHHbI Kypc anreOpbl XapakTepU3yeTcss M3yYeHHEM JIOMOJIHUTEIBHOTO
TEOPETUYECKOro armnapara U CBSI3aHHBIX C HUM METOJOB pelleHHs 3afad. Anredpa sBisercs
A3BIKOM JUUIsl ONHUCAHMS OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXHMT OCHOBOM MaTeMaTH4ecKOoro
MozenrpoBanus. Ilpu 3ToM camMu OOBEKTHl MAaT€MaTHYECKHUX YMO3AKIOUYEHUW U MPUHSTHIE B
anreOpe MpaBuiia X KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUI 0OOCHOBBIBATH
U JOKa3bplBaTh CYKJEHHUS, DPAa3BUBAIOT MAaTEMaTHYECKYI0 MHTYHMIMIO, KpPaTKO M HAarJsiHO
PACKpBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOSHUH U ydaT UX MPUMEHEHHI0. TeM caMmbIM anredpa
3aHMMAeT OJHO W3 BEAYIIMX MECT B (OPMUPOBAHMU HAYYHO-TEOPETUYECKOTO MBIIUICHUS
oOyJaromuxcs.

147.4.1.7. CornacHo yuyeOHOMY IU1aHy B 7 - 9 Kilaccax uszydaercst yueOHblIil kypc "Anredpa",
KOTOPBII BKIJIIOYAET CIEYIOLIMEe OCHOBHBIE pa3fenbl cojepxaHus: "Uucna u BblUMCIEHUs",
"Anrebpanueckue Belpaxkenus ", "YpaBHeHUs U HepaBeHCTBa", "OyHKIUN".

147.4.1.8. Bo3MokHa KOPpPEKTHPOBKA OOINEro YWCiIa YacoB, PEKOMEHIOBAHHBIX s
U3YYCHHUS YYeOHOro Kypca, C Yy4eTOM HWHAMBUAYAIBHOTO TIOJIXOJa 00pa30BaTeIbHBIX
OpraHm3alii K yriyOJeHHOMY HM3YyYEHHUIO anreOpbl, B paMKax COONOJIEHUS THMTHEHUYECKHX
HOPMAaTHBOB K HEJIEIbHOW 00pa30BaTeIbHON HArpy3Ke.

147.4.1.8. OOmiee 4uCiIO YacoB, PEKOMEHIOBAHHBIX JUIS HM3y4eHHs Y4eOHOro Kypca
"Anrebpa", - 408 gacos: B 7 kiacce - 136 dacoB (4 yaca B Hezen0), B 8 kinacce - 136 gacos (4
gaca B He/Iel0), B 9 kiacce - 136 yacoB (4 yaca B HEJEIIO).



147.4.2. Coneprxanue oOyueHus B 7 KJlacce.
147.4.2.1. Yncna v BEIYUCIECHUS.

Pammonansueie uncina. CpaBHEHHE, YMOPSAOYMBAHWE M apU(METHUECKUE NEHCTBUS C
paloHaIbHBIMU YKcaaMu. YncnoBas npsmMas, MOLyJIb YHUCIIA.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeJeM W €€ CBOWCTBA. 3alKCh YHUCIa B JCCATUYHOU
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemenne TeKCTOBBIX 3a1au apupMeTHYeCKHM criocoOoM. Pemienue 3amad w3 peanbHOM
MPAaKTUKKA Ha YacTd, Ha ApoOM, Ha MPOLEHTHI, TPUMEHEHHWE OTHOIICHWNH M MPOMOPLUUN MHpU
peLlIeHUHN 3aj1a4, pelIeHe 3a1a4 Ha IBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JemumocTs nenbix yuceil. CBOMCTBa ACIUMOCTH.

[Ipocteie u coctaBHbIC yKMCia. YeTHbIE U HeUeTHbIe uncia. [IpusHaku nenumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. Ilpu3Haku AEIUMOCTA CyMMBbI U MPOU3BEACHUS LEIbIX YUCEN MPU PEUICHUU
3a/1a4 C MPAKTUYECKUM COJCP>KAHUEM.

HaubGonpmmii oOmumii AenuTeNns ¥ HaUMEHbIIee o0Illee KpaTHOe ABYX uucen. B3anmHo
npocteie uncia. Anroputm EBkiuga.

Jlenenue ¢ ocraTkoM. ApudMeTndeckne onepannuy Hajl OCTaTKaMH.
147.4.2.2. Anrebpanyeckre BbIpaKEeHHUsI.

Belpakenue ¢ nepeMeHHbIMHU. 3HA4YCHHME BBIpaXEHHsS ¢ IepeMeHHbIMU. [Ipencrasienue
3aBHCUMOCTH MEX/1y BETUYMHAMH B BUJE (POPMYIIBL.

ToxnmectBo.  ToxaecTBeHHbIE  MpeoOpa3oBaHUs  AIreOpPaMuecCKUX  BBIPAKCHHM.
JlokazaTenbCTBO TOXKJIECTB.

O,Z[HO‘IJ'IGHBI. OI[HO‘IJ'IGH CTaHAapTHOTO BHUA. CrerneHb OJHOYJICHA.

MHuorounensl. MHorounen crangaptHoro Buja. CreneHb MHorouseHa. CloxeHHe,
BBIUUTAHUE, YMHOXXEHHME M JieleHue MHorowieHoB. IIpeoOpa3oBaHue 1enoro BBIpaKEHHS B
MHorowieH. Kopau MHOrouseHa.

@opMyIbl COKpPALICHHOIO YMHOXKEHHsA: KBaApaT CyMMBl M KBaapaT pPa3HOCTU IBYX
BbIpaXEHHUM, KyO0 CyMMbl M KyO pa3HOCTH JIBYX BBIPp@KEHUMN, Pa3HOCTb KBaJpaToOB JBYX
BBIpa)KEHUI, MPOU3BEIEHNE PA3HOCTU U CYMMBI JIBYX BBIPQKEHH, CyMMa M Pa3HOCTb KyOOB JABYX
BBIPAKCHUI.

PaznoxeHne MHOroujeHa Ha MHOXWUTENU. BblHeceHHe 0OIIEero MHOXHUTENS 32 CKOOKH.
Merton rpynnupoBKH.

147.4.2.3. YpaBHEHMs U HEPABEHCTBA.
VYpaBHenue ¢ oaHoil mepemeHHoW. Kopenb ypaBHeHusa. CBOMCTBa ypaBHEHUW C OIHOMN
NEPEMEHHOI. PaBHOCUIIBHOCTh ypaBHEHMH. YpaBHEHUE KaK MaTeMaTUUYECKas MOJIENb pEaIbHON

CUTYallHUH.

JInneliHOE ypaBHEHHME C OJHOM NEepeMEeHHOW. UHMCIIO KOpHEH JIMHEHHOrO ypaBHEHWS.
Pemienne TEKCTOBBIX 3a7ady C MOMOIIBIK JIMHEWHBIX ypaBHEHWW. JIMHEilHOe ypaBHEHUE,



cozieprKaliee 3HaK MOIYJIS.

VpaBHeHue ¢ JByMsl IepeMeHHbIMU. ['papuk JUHEHHOro ypaBHEHMs C JIByMs
nepeMeHHbIMA. CHCTEMBI JIMHEHHBIX ypaBHEHH ¢ ABYMS NepeMeHHbIMH. |'paduueckuii meron
pEILIEHUs] CUCTEMBI JITMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. Perienne cucreM JIMHEHHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMU METOJIOM IIO/ICTAHOBKU U METOJIOM cllokeHus. Cucrema aByx
JMHEMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU KaK MOJIEJIb PEaIbHONU CUTYaLlUN.

147.4.2.4. ®yHKUUH.

Koopaunata Touku Ha mnpsmol. YucinoBble NpOMEXYTKH. PaccrosHue Mexny IByms
TOYKaMHU KOOPAMHATHOU IIPSIMOM.

[IpsimoyronbHasg cucrema KoopaMHAT. AGcuucca UM OpJMHAaTa TOYKM HAa KOOPIMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX Gopmyiaamu. YreHHe TrpadUKOB peaTbHBIX
3aBHCHUMOCTEM.

@OyHKIIMOHAIBHBIE 3aBUCHMOCTH MeXay BennmuuHamu. [lonstue dynxnun. OyHKIHUS Kak
MaTeMaTHuYecKasi MOjelb peajabHoro mpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
¢ynkuuu. Crioco0s! 3ananus Gpyaxmun. I'paduk pynkuuun. [ToHATHS MakcCUMyMa U MHHAMYMa,
BO3PaCTaHMs U YObIBAaHMs Ha IIpUMeEpax peajbHbIX 3aBUCUMOCTEH.

Jluneiinast ¢yHkums, ee cBoiictBa. ['paduk nuHeiHo# ¢yHkumu. [padux QyHKIHH

y = |X | . Kycouno-3anannsie GpyHkuuu.
147.4.3. Conepxanue oOyueHus B 8 Kiacce.
147.4.3.1. Yncaa ¥ BEIYUCICHUA.

KBagpatHble KOopHU. ApudMeTHUecKUuil KBaJpaTHBIH KOpeHb M ero cBoicTBa. IlonsaTue
UppaluoHaIbHOr0 uucia. JlefcTBus ¢ uppanuoHambHbIMM uuciaMmu. CBoiicTBa JEHCTBUH C
MppalMOHAIBHBIMU yciiaMu. CpaBHEHHE NPPALlMOHAIBHBIX YHCEI.

Hpe)ICTaBJ'IeHI/ISI O paClIMPCHHUAX YUCIIOBBIX MHOXKCCTB. MHoxecTBa HaTypaJbHbIX, HEJbIX,
padnOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YUCCII. CpaBHeHI/Ie yucel. YuciaoBbie IMPOMCIKYTKHU.

HeiictBus ¢ octatkamu. Octatku cteneHell. [IpuMeHeHne ocTaTkoB K pelIeHNI0 YpaBHEHU I
B LIEJIBIX YUCJIAX U TEKCTOBBIX 3a/a4.

Pa3mepsl 00HEKTOB OKPYIKAIOIIETO MUPA, JJIUTEIILHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CraHgapTHBIN BUI YHCTIA.

147.4.3.2. Anre6panyecKkre BbIpaKeHHUs.

Anrebpanueckas 1poOb. [lomycTumble 3HAUE€HUS! TEPEMEHHBIX B JAPOOHO-PALMOHATBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CioxeHne, BhlUUTaHUE, YMHOKEHNE
U JlefieHue anredpandeckux qpodeit. Boiaenenue 1enoii yactu anredpandeckoit 1poou.

Panmonanehbie  BblpaxkeHus.  ToXJecTBeHHble  MpeoOpa3oBaHUs  pallMOHAJBHBIX
BBIPAKCHU.

JlorycTuMble 3HA4YEHUS MEPEMEHHBIX B BBIPAXKEHUSX, COAEpXKallUX apudmeTuyeckue
KBaJpaTHble  KOpHU.  TOXXAECTBEHHBbIE  MpeoOpa3oBaHUS  BBIPAKEHHM,  CoOJAepXKallux
apu@meTnyecKrue KBaJpaTHbIE KOPHHU.



CreneHb ¢ 11eNbIM ITOKa3aTelleM U ee cBoiicTBa. [IpeoOpa3zoBaHue BEIpaXEHUH, COIEPIKAIIUX
CTCIICHH.

147.4.3.3. YpaBHEeHUs U HEPABEHCTBA.

KBanpatHoe ypaBHenue. @Dopmyna KOpHEH KBagpaTHOro ypaBHeHMsA. KosmuectBo
JICHCTBUTEIIBHBIX KOpHEH KBaJApaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHuUs, CBOIUMBIE K
JIMHEHHBIM YPAaBHEHUAM WIH K KBaJpaTHBIM ypaBHeHUsAM. KBaspaTHOE ypaBHEHHE C TapaMETPOM.
Pemienne TeKCTOBBIX 3a/1a4 € IIOMOLIBIO KBAJPATHBIX YPAaBHEHUM.

JlpobHO-paninoHabHble  ypaBHEHHsS. PemieHue IpoOHO-pallMOHANBHBIX — YpaBHEHHIA.
Pemienne TEKCTOBBIX 3a7ad C IMOMOIIBI0 JAPOOHO-pAlMOHANBHEIX ypaBHeHUH. ['paduueckas
MHTEPIpPETALMS YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBeHCTBO C HepeMeHHOﬁ. CTpOFI/IC N HCCTPOI'C HCPABCHCTBA. CnoxeHue u YMHOXCHUC
YHUCJIOBBIX HCPABCHCTB. OHGHI/IBaHI/Ie 3HAYCHUA BbIPpAXKCHUA. I[OKa?;aTCJH)CTBO HCPAaBCHCTB.

IlonssiTiE O pelleHuH HEPaBEHCTBA C OJHOM TEpeMEHHOU. MHOXECTBO penieHUI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEepaBEeHCTBO C OJHOM MEPEeMEHHOM M MHOXKECTBa €ro peuieHuil. Permienue
JMHENHBIX HEPABEHCTB C OJHOU rnepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pelenne TeKCTOBBIX 3a/a4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

147.4.3.4. ®yHKUUH.
OO6nacte ompeneneHuss © MHOKECTBO 3HaueHUi (yHkiuu. CriocoObl 3amaHust QyHKIHA.
I'paduk dbynkuu. Ytenue cBoiictB ¢yHkiuu mno ee rpaduky. [Ipumeps! rpaduxos GyHKIuUi,

OTpaXKaromux pCaJIbHbIC MPOLCCCHI.

JIuneitnast pyHkuusa. OyHKIUHN, ONUCHIBAIOIINE IPSIMYIO U 00OpPaTHYIO MPONOPLUOHATIbHbIE
3aBUCUMOCTH, X TpapUKH.
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cBoiictBa. Kycouno-3aiannbie pyHKINU.
147.4.4. Conepxanue o0ydeHus B 9 knacce.
147.4.4.1. Yucna v BEIYUCIECHUS.

Kopenb n-ii crenenn u ero cBoiicTBa. CTeneHb C palMOHAIBHBIM IOKA3aTelieM U €€
CBOICTBA.

147.4.4.2. AnreGpanyecKkre BbIpaKeHHUs.

ToxnecTBeHHbIE TIpeoOpa3OBaHUsl BBIPAKEHUH, COAEpXKAIIUX KOPEHb n-i CTETNeHH.
ToxxnecTBeHHBIE TIPEOOPA30BAaHUS BBIPAKEHUM, COJEPXKAIMUX CTETNeHh C PAIMOHAIBLHBIM
MOKA3aTeJIEM.

KBagparuslii TpexwieH. KopHu KBagpaTHOro TtpexwieHa. PasimokeHue KBaJIpaTHOTO



TpeX4JeHa Ha JIMHEWUHbIE MHOKHUTEIIH.
147.4.4.3. YpaBHEeHUs 1 HEPABECHCTBA.

bukBanpatHeie  ypaBHeHuMs.  IlpuMmepsl  NpPUMEHEHMHM  METOAOB  PABHOCHWIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, TPaPUIECKOTO METO/Ia TP PEIICHUH YpaBHEHUN 3- u
4-ii cTenieHeN.

Pemenue npoOHO-pallMOHANBHBIX YPaBHEHUH.

Pemenne cucrem ypaBHeHUN C JByMs IIEpEMEHHBIMU. PerieHue MpOCTEHIINX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JAByMs HepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHCTEMbl
HEJIMHEWHBIX YPaBHEHMH C ABYMs nepeMeHHbIMU. CuUcCTeMa JABYX HEJIMHEWHBIX YPaBHEHMH C
JBYMsI IEPEMEHHBIMU KAaK MOJEJIb PEAIbHOM CUTYalLUH.

Uucnossle HEpaBeHCTBA. PellieHne TMHENHbBIX HepaBeHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBa C OJHON IepeMeHHOH. PereHue KBaJgpaTHBIX HEPaBEHCTB
rpaguuecKUM METOJOM M METOJOM HWHTEPBAIOB. METOJ WHTEPBAIOB JUIS PallMOHAIBHBIX
HepaBeHCTB. [IpocTeiire HepaBeHCTBA ¢ TApaMeTPOM.

Pemenne TeKCTOBBIX 3a7a4 C MIOMOIIbIO HEPABCHCTB, CUCTCM HCPABCHCTB.

HepasenctBo ¢ aByms nepeMeHHbIMH. PellleHHe HepaBEeHCTBA € ABYMS IIEPEMEHHBIMHU.
CucreMbl HEpaBEHCTB € IByMsI IEPEMEHHBIMU. " paduueckuii METO pelIeHHsI CUCTEM HEPABEHCTB
C ABYMsI IIEPEMECHHBIMMU.

147.4.4.4. ®yHKUIUH.

Oynkius. CoiicTBa GyHKIMN: HYIH (GYHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIUH,
POMEXYTKH BO3pAaCTaHMs U yObIBaHUS (PYHKIIMH, YETHBIC U HEUETHBIE (PYHKIIUH, HanOoIIbIIee U
HalMEHbIIIee 3HaUeHUS (PYHKIUH.

KBanpartuunas ¢pyHkuus u ee cBoiicTBa. Vcnonb3oBaHue CBOWCTB KBaAPAaTUYHON (QYHKIIUU

Ui pemieHust 3aaad. [loctpoenue rpaduka kBaapatuuHod ¢(yHkiuu. ITonmoxkenue rpaguka
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KBaJPaTHYHON (YHKIMK B 3aBUCHUMOCTH OT ee Kod(punuentos. ['paduxu pynkiuin Y = aX
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y =a(x-m)® y y = a(x-m)° +n. Mocrpoerne rpadukor (GyHKIHMHA C MOMOIMIBIO

npeoOpa3oBaHUM.

JpoGHo-nuneitHas ¢pynkuus. MccnenoBanue GyHKIMHA.

n
®yukuus Y = X' ¢ HaTypadbHBIM MOKa3aTeeM N U €€ rpaduk.
147.4.4.5. YucnoBble NOCIEA0BATENBHOCTH U IPOTPECCUMU.

ITonsTne YU CIIOBON IIOCJIEI0BATEILHOCTH. Koneunsie u OecKOHEeUHbIe
NoCIeA0BaTeNnbHOCTH. OrpaHHyYeHHas IOCIENO0BAaTEIIBHOCTb. MOHOTOHHO — BO3PACTAOLIAs
(yObIBaromas) mociuenoBaTeabHOCTh. CrOCOOBI 3a/laHus MOCIEA0BATEILHOCTH: OMMCATENbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YJIeHA, PEKYPPEHTHBIH.

Apudmerndeckas U reomeTpuueckas nporpeccuu. CBoiCTBa YICHOB apu(PMETHUECKON U
reoOMEeTpUUYecKor mporpeccuit. DopMysbsl n-ro uyieHa apuMETHYECKOW U TeOMETPUUECKOU
nporpeccuii. @opMysabl CyMMBI TMEpPBBIX N YICHOB apHU(PMETHUECKOH U T'eOMETPHUYECKOM



nporpeccuil. 3a1auu Ha MPOILEHTHI, 0AHKOBCKUE BKJIA/IbI, KPETUTHI.

IIpencraBneHne O CXOAMMOCTH IIOCJIEOBATEIIBHOCTH, O CYMMHUPOBAaHUU OECKOHEYHO
yOBIBAIOLIEH Nr€OMETPUUECKON ITPOIPECCUH.

Merton MmaremaTuueckoil mHAYKIMH. [IpocTeiiue npumepsl.
147.4.5. IlpenmeTHBIC pe3yIbTATHl OCBOSHUS IIPOTpaMMBbI yaeOHOro Kypca "Anredpa'.

147.4.5.1. TlpenMeTHble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

147.4.5.1.1. Yucna ¥ BLIYUCIIEHUS.
Pammonanbueie yucna.

[TepexoauTh OT OJHOM (HOPMBI 3alMCH YKCEN K JApYyrou (mpeoOpa3oBbIBaTh JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YaCTHOCTH B OCCKOHCUHYIO
JIECATHYHYIO IPOOB).

Hcmonn30BaTh IOHATHS MHOKECTBA HATypaJIbHBIX YHUCCJI, MHOXCCTBAa ULCJbIX YHCCI,
MHOXXECTBa pPAaOWOHAJIIbHBIX YHUCCI IIpH PCHICHHM 3a7a4, IIPOBCACHHH paCCY)KI[CHI/Iﬁ nu
J0Ka3aTCIbCTB.

IToHnMaTh U OOBSICHATH CMBICI TO3ULIMOHHON 3aIIMCH HATYPaJIbHOIO YUCIIA.
CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

BLIHOJ'IHHTB, CcoucCTasd YCTHBIC W INHNCBMCHHBIC IIPUCMBI, apI/I(bMeTI/I‘IeCKI/Ie I[CﬁCTBPIH C
panuoOHaJIbHBIMK YHCJIaMH, HCIIOJIb30BATh CBOMCTBA 4YHCEI H ImpaBujia IIGfICTBHfI, IMPUECMBbL
palnOHaJIbHBIX BBIYMCIJICHUM.

BremoaHATE I[GflCTBPI?I CO CTCIICHAMHU C HATYpaJIbHBIMU ITOKA3aTCIISIMU.

HaxoauTs 3Hau€Hus YUCIIOBBIX BBIPAXKEHHUM, COAEPKAIINX PAMOHAIBHBIC YNCIIA U CTETIEHU
C HaTypaJIbHbIM IOKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIe CIIOCOOBI M NMPUEMBl BBIYMCIEHUS,
COCTaBJIAITh U OLICHUBATH YHCJIOBBIE BBIPDAKEHUS MPU PELICHUH NPAKTHYECKUX 3a/1ad U 3a4ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

OxpyryTh yncia ¢ 3aJaHHOW TOYHOCTBIO, & TAKXKE 110 CMBICITY IIPAKTUYECKON CUTYaluH,
BBIIIOJIHATh NPUKHUJIKY W OLEHKY pe3yjibTaTa BBIYMCIICHMH, OLICHKY 3HAYEHWHW YHCIIOBBIX
BBIPAKECHUM, B TOM YHUCJIE [IPU PEILICHUU NIPAKTUYECKUX 3a1a4.

Pemate TekcToBBIC 3aaun apuOMETHUECKUM CIIOCOOOM, MCTOB30BaTh TaOIUIIBI, CXEMBI,
YEPTEXKH, APYTUe CPEACTBA MPEACTABICHHUS JAHHBIX [IPU PELICHUH 3a/1a4.

Pemrats MMPAKTUKO-OPUCHTHUPOBAHHBLIC 3aJa4yd, CBA3aHHBIC C OTHOLICHUEM BCJIIMYHMH,
MpONnOpUHUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMHU, UHTCPIIPECTUPOBATL PC3YJIbTAThHI PCIICHUA 3a1a4
C y4y€TOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpruBaACMBbIX 00BEKTOB.

J1enmuMOocCTb.

Jloka3pIBaTh M NPUMEHATH MPU PEIICHUU 3a7a4 MPU3HAKKU JEeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku 1€TUMOCTH CyMMbI U TPOU3BEJICHUS LIETbIX YUCEL.



PaCK.HaI[BIBaTB Ha MHOKUTCJIM HATYPAJIbHBIC YMUCJIA.
OHepI/IpOBaTB IMOHATHUAMU: YETHOC YHUCII0, HEYETHOC YHCJI0, B3AUMHO IIPOCTHIC YKUCJIA.

Haxomute Hambonpimuii OoOmUE 1enuTenh W HAaUMEHbIIEe o0Ilee KpaTHOEe Yucen |
UCTIOJIB30BAaTh MX MU PEIICHUH 33]1a4, IPUMEHSTh AITOpUTM EBKIHA.

OrnepupoBarh MOHSATUEM OCTAaTKA IO MOYJIIO, IPUMEHSTh CBOMCTBA CPABHEHUH 110 MOJTYJIIO.
147.4.5.1.2. Anre6pandeckue BbIpaKEHHUS.
Bripaxkenusi ¢ nepeMeHHBIMH.

Hcrnosnp30BaTh are0panvecKyro TEPMUHOJIOTHIO H CHMBOJIUKY, IIPHMEHSTh €€ B IpoLecce
OCBOCHHS y4eOHOTO MaTepuania.

HaXO,I[I/ITB 3HA4YCHHUA 6YKBCHHI>IX BI)Ipa)KCHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.

Hcmonn30BaTh IMOHATHE TOXACCTBA, BbIIIOJHATE TOXICCTBCHHBIC Hpeo6paaoBaH1/m
BLIpa)KeHHﬁ, JOKa3bIBATb TOXIACCTBA.

MHOTrOYJIEHEI.

BeinonHATe npeoOpa3zoBaHus LENOTr0 BbIPaKEHUSI B MHOTOWIEH HPUBEICHUEM IMOJOOHBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbimonuaTe pgelcTBUS  (ClIOKEHHE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWICHAMH, TPUMEHATh (POPMYIIBI COKPALICHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KB3JpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM 4HUCIE JUIf
YIPOLIEHUS BBIYMCIICHUM.

OcCyIeCcTBIATh pPa30OKEHNE MHOTOYJICHOB HAa MHOXHTEIM C IMOMOUIbIO BBIHECEHHS 3a
CKOOKHM O0ILEro MHOXHUTEINS, TPYNIHUPOBKU CllaraéMbIX, NPUMEHAS (OPMYIIbI COKPAIEHHOTO
YMHOKCHHS.

HpI/IMeHHTB HpeO6p330BaHI/I$I MHOI'OYWJICHOB I PCIICHUA pPa3IMYHbIX 3ada4d U3
MaTCMAaTUKH, CMCKHbBIX IIPCAMETOB, U3 peaJ'IBHOI\/’I IMPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEW ¢ HATYpaJbHBIMU MOKa3aTeIsIMU Ui MpeoOpa3oBaHUs
BBIPAKECHUI.

147.4.5.1.3. YpaBHEHUs 1 HEPABEHCTBA.

Pemiate sMHEVHBIE YpaBHEHHs C OJHOW INEPEMEHHOM, IIPUMEHSAS MpPaBWIA IEpEeXoAa OT
HCXOJHOIO YpPaBHEHHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SBIAETCA M YHUCIO KOPHEM
YpaBHEHU.

[TonOupats mpuMepsl ap YUCe, SBISIOIMINUXCS PEIIEHUEM JINHEHHOTO YPaBHEHUS C IBYMsI
[IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C JBYMs
NEePEMEHHBIMH, TIOJIb3YACh I'paUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemrate cucteMbl NBYX JMHEWHBIX YpaBHEHWH C JBYMS TIEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.



CocraBnarh M peliaTh JMHEWMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIOBUIO 3a/la4M, WHTEPIPETHUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJadud IOJy4YCHHBIN
pe3yibTar.

147.4.5.1.4. ®yHxkuum.
Koopaunats! u rpaduku.

I/I3o6pa>1<aTb Ha KOOpHHHaTHOfI HpHMOfI TOYKH, COOTBETCTBYIOIIHUE  3aJaHHBIM
KoopauHaraMm, Jiydd, OTPC3KH, HWHTCPBAJIbl, 3allUCbIBATh YHCJIOBBIC IIPOMCKYTKH Ha
aﬂre6paI/I‘I€CKOM SA3BIKE.

OTMeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPMHATAM.
O YHKIUH.
Ctpoutb rpaduKy JIMHEHHBIX (QYHKIINH.

OnuceIBaTh C IIOMOIIBIO (I)YHKLII/Iﬁ HU3BCCTHLBIC 3aBUCUMOCTU MCIKY BEIIMYNHAMU: CKOPOCTh,
BpEMs, paCcCTOAHHUE, ICHA, KOJIMYCCTBO, CTOUMOCTD, ITPOU3BOANTCIIbHOCTL, BPEMA, 00BeM pa6OTI)I.

Haxoauts 3HaueHue (I)YHKI_[I/II/I 110 3HAYCHHIO €€ apryMEHTaA.

[Tonumare rpadudeckuii crioco0 MPEICTABICHUS W aHain3a WHPOPMAIUHU, W3BICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBath cBOMCcTBA (DYHKIMIA Ul aHATM3a TPAPUKOB PEAIbHBIX 3aBUCUMOCTEH (HYIIH
(GyHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IPOMEKYTKH BO3PACTaHMUS U YObIBAHMS
(GyHKIIMM, HanOoJbIIee U HAUMEHbIlIee 3HaUeHUsI (PyHKLUN).

Hcnonb3oBath rpaduku Asss UCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, MPU pElICHUU
3a/1a4 U3 JIPYyruX y4eOHBIX MPEAMETOB U peaTbHOM KU3HHU.

147.4.5.2. TlpeameTHble pe3yiabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

147.4.5.2.1. Yucna ¥ BEIYUCIIEHUS.
HppaunoHanbHbIe YnCiIa.
[ToHnMaTh 1 UCMIONB30BATh MPEACTABICHUS O PACIIUPEHUH YHCIOBBIX MHOMXECTB.

OnepupoBaTh MOHATUSAMHU: KBaJpPaTHBI KOPEHb, apu(METHUYECKHI KBaJpaTHBIM KOpEHD,
UPPALMOHAIBHOE YHUCJIO, HaXOJIUTh, OLIEHUBATh KBAJPATHBIE KOPHH, UCIOJIb3Ysd IIpU
HEOOXOJUMOCTH  KaJbKYJISTOP, BBIIOJHATH MPEoOpa3oBaHMsI BBIPAXEHHUM, CoJepKalux
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnons30BaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, H300paxkaTh ACHCTBHUTEIbHBIC YHCIAa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOM.

Hcnonp30oBath 3amucu OONBIIMX UM MallBIX YHCEI C NOMOIIBIO ACCATHUYHBIX I[pO6CI>'I n
CTEIIEHEW dYHca 10, 3alMCbIBaTb M OKPYIJIATH YHCJIOBBIC 3HAUCHUA PCAJIbHBIX BCIWYHWH C
HCIOJIb30BAHHUEM PA3HBIX CUCTCM HSMCPGHHﬁ.



J1enmuMOocCTb.

OHepI/IpOBaTB IOHATHEM OCTATKa I10 MOAYJIIO, IPUMCHATDH CBOICTBa CpaBHeHI/Iﬁ 110 MOYJIHO,
HaxXOoJUuTh OCTATKU CYMMBI U ITPOU3BCACHUA 110 JAHHOMY MOJYJIIO.

147.4.5.2.2. AnrebpandecKkue BbIpaKEHUS.

JpoOHO-palnoHAEHBIC BEIPAKEHUS.

Haxomuth nonycTumbie 3HaUEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BHIPAKEHUSX.
[TpuMeHSITh OCHOBHOE CBOMCTBO PAllMOHAIBHON IPOOH.

BbimonHsITh mpuBeneHHe anreOpandeckux apodeil K o0IeMy 3HAMEHATEN0, CI0KEHHE,
YMHOXEHHE, JISICHHUE alreOpanveckux ApoOeii.

BrmonasaTh TOXACCTBCHHBIC HpeO6paSOBaHI/I$I PadrOHAJIbHBIX BBIpa)I(CHPII;'I.

[IpumensTs npeoOpa3zoBaHus BIPAXKEHUN JIJIsl pELICHUS pa3JInYHbIX 3a7a4 U3 MAaTEMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Crenenn.

HpI/IMeHHTB INOHATHUC CTCIICHH C NIOCJIbIM II0KAa3aTCJIICM, BbIIIOIHATH npeo6pa30BaHH;1
BLIpB,)KGHHfI, CoACpIKaIMX CTCIICHU C ICJIbIM ITOKA3aTCIICM.

WppatmonanbHble BHIPAKEHUS.

Haxomuth pgomycTUMble 3HAU€HUS TIEPEMEHHBIX B  BBIPAKEHMSIX, COACpPKALIUX
apudmMeTHyecKre KBaJpaTHbIe KOPHHU.

BoinonHsATe npeobpazoBaHus UppallMOHATIbHBIX BBIPAKEHUHN, UCIIOIb3YsI CBOMCTBA KOPHEH.
147.4.5.2.3. YpaBHEHUS U HEPABEHCTBA.

Pemate kBagpaTHbIEC ypaBHEHUS.

Pemate 1poOGHO-paliMoHaIbHBIE YPaBHEHUS.

Pemrate inHEMHBIE ypaBHEHHSI C lTapaMeTPaMH, HECIIOKHBIE CHCTEMBbI IMHEVUHBIX YPABHEHUHN
C IapaMeTPaMH.

[IpoBoauTh MCCNEAOBaHNS YPAaBHEHUM M CUCTEM YPAaBHEHHI, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKkux NpeAcTaBiIeHui (yCTaHABIUBaTh, UMEET JIM YpaBHEHHE WU CHCTeMa ypaBHEHUH
pELIeHHUs], ECIIU UMEET, TO CKOJIbKO, U ITPOYee).

[lepexoauTh OT CIOBECHON (QOPMYIUPOBKM 3a7auyd K ee anreOpanyeckod MOJeNnu C
MOMOUIbIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MOJyUYEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLICHKH, PEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBI, JaBaTh TIpa(UUYEcKyl0 WILTIOCTPAILIUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CHCTEMBbI HEPABEHCTB.

147.4.5.2.4. ®yukuum.



[ToHUMAaTh U UCTIOJIH30BATH (YHKIIMOHATBHBIC TIOHSATHS U A3bIK (TEPMUHBI, CAMBOJIMYCCKHEC
0003HaYeHHsI), ONPEACIATh 3HaYeHUE (PYHKIIMU M0 3HAYCHHIO apTyMEHTa, OMPEeesITh CBOWCTBA
GbyHKIMH 10 ee rpaduky.

. 2 3 \/— _ k _
Crpouts rpadpuxu ¢pymkumit Y = X, Y =X |y =X, Y = ;, y = |X|,
OIKMCKLIBATH CBOMCTBA YMCIOBON (QYHKLUH 110 €€ rpaduky.

147.4.5.3. TlpeameTHble pe3yabTaThl OCBOCHHUS IMPOrpaMMBblI Y4eOHOTO Kypca K KOHILY
o0ydeHus B 9 Kiacce.

147.4.5.3.1. Yucna v BEIYUCIIEHUS.

OHepI/IpOBaTB MNOHATHUAMHA: KOPCHb n-u CTCIICHU, CTCIICHL C pallMOHAJIBHBIM ITOKAa3aTCJIEM,
HaxXoJuTb KOPCHb n-u CTCIICHU, CTCICHb C palWOHAJIbHBIM II0KA3aTCIICM, HCIOJB3Yyd IIpU
H606XOI[I/IMOCTI/I KaJIBKYJIATOP, IPUMCHATH CBOMCTBa KOPH: n-u CTCIICHHU, CTCIICHU C
PalrOHAJIbHBIM ITOKA3aTCIICM.

Hcnonb30BaTh NOHATHE MHOXECTBA JEHCTBUTEIbHBIX YHCEN IPU pELICHWH 3ajad,
IIPOBEJICHUH PACCYXACHUM U JOKa3aTeJIbCTB.

CpaBHI/IBaTB " ymopsaa041uBaTb HeﬁCTBHTeHBHLIe quciia, OKpYyIisiTh HeﬁCTBHTCHLHBIC qucia,
BBITIOJIHATD IPUKUAKY PE3yJibTaTa BBIHHCJIGHI/Iﬁ, OLCHKY YMCJIOBBIX Bblpa)KeHHfI.

147.4.5.3.2. AnreOpanyecKue BbIpaKCHUSI.

OHGpI/IpOBaTI) IMOHATHUCM KBaJApPaTHOIO TPEXYWJICHA, HAXOJAUTb KOPHHU KBaApPaTHOI'O
TPCXUICHA.

PackiagpiBaTh KBaApaTHBIN TPEXUJIEH HA JTUHEUHBIE MHOKHUTENH.
147.4.5.3.3. YpaBHEHUs U HEPABEHCTBA.

Pemarp nuHelHble U KBaJpaTHbIE YpaBHEHMsSI, ypaBHEHUS, CBOJSIIMECS K HUM, TpOOHO-
paloOHaIbHBIE YPABHCHUS.

Pemate HecnoXHBIE KBaAPATHBIE YPABHEHUS C TAPAMETPOM.

Pemate JMHENHBIE HEPAaBEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, MWCIIOIb30BaTh METOJ
MHTEPBAJIOB, U300pa)kaTh pellIeHUE HEPAaBEHCTB Ha YHMCIIOBOM MPSMOM, 3alKMCHIBATh PELIEHUE C
IIOMOILBIO CUMBOJIOB.

Pemate cucreMsl IByX JIMHEMHBIX YPAaBHEHHMU C JBYMs IIEPEMEHHBIMU M CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBIIACTCS JINHEHHBIM.

Pemate HecoKHBIE CUCTEMBI HETMHENHBIX YPABHEHUN C TApaMETPOM.

[TpuMeHATH METOABI PABHOCHIIBHBIX TPe0Opa3oBaHuil, 3aMEeHbI TEPeMEHHOH, rpaduuecKoro
METO/1a IPY PEIICHUH YpaBHEHUN 3-1 U 4-1 CTENeHEN.

Pemiates cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE KBAIPATHOE
HEPaBEHCTBO, M300paKaTh PEIICHUE CHCTEMbl HEPAaBEHCTB HAa YMCJIIOBOW MPSMOM, 3aIllMCHIBATH
pELIEeHNE C IOMOIBIO CHMBOJIOB.



Pemarn YpaBHCHU:, HCPABCHCTBA U UX CUCTCMbI, B TOM YHCJIC C OTPAaHUYCHUSAMU, HAITPUMCD,
B IICJIBIX YHCJIaX.

[IpoBoaUTH UCCIIEI0BaHUS YPABHEHUH U CUCTEM YPAaBHEHHI, B TOM YHUCJIE C IPUMEHEHUEM
rpaduueckux mpencTaBieHHU (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CUCTEMa ypaBHEHUN
pELlIeHus, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp TekcToBBIE 3amauM anreOpauecKUM CIIOCOOOM C TIOMOIIBbIO COCTaBIICHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnons3oBaTh YpaBHCHHs, HEPABCHCTBA U UX CUCTEMBI JJI1 COCTAaBJICHUA MaTeMaTH4eCKOM
MOACIN peaHBHOfI CUTyalluu WJIA HpI/IKHaI[HOfI 3ala4i, HWHTCPIPCTUPOBATL IIOJIYYCHHBLIC
PE3YIbTaThl B 3aIJaHHOM KOHTCKCTE.

147.4.5.3.4. YucnoBele OCIEA0BATEILHOCTU U IPOTPECCUH.

OnepupoBaTh MOHATUAMHU: 3aBUCUMOCTb, (yHKUMA, Trpaduk (QyHKIUM, MpsMast
IPONOPLUMOHAIBHOCTD, JIMHEHHAass (yHKUMsA, oOpaTHas MNPONOPLHMOHAIBHOCTh, Hapadoia,
runep0osia, KyCOYHO-3a1aHHask QyHKLUS.

HccnenoBath (yHKIMIO MO ee TrpaduKy, YCTaHABIMBATH CBOWCTBA (DyHKIWH: 00JIACTH
OTpE/ICTICHUS, MHOXECTBO 3HAYCHWH, HYIM (YHKIHH, MOPOMEXYTKH 3HAKOIOCTOSHCTBA,
IMPOMECIKYTKH BO3paCTaHHA U Y6I)IBaHI/I$I, YETHOCTb W HEYCTHOCTD, HanOOJbIlIeE U HAaUMEHBIIIEE
3HAYCHHMSI, ACHMIITOTHI.

PacrnioznaBaTh KBaJpaTu4yHyIo QyHKIUIO 10 (OpMyJie, IPUBOAUTH IPUMEPBI KBaPATUUHBIX
GyHKUUH U3 peallbHON KU3HU, GU3UKU, TEOMETPHUU.

Onpenenste MOJIOKECHHE Tpapuka KBaIpaTHUYHOW (QYHKIMKM B 3aBUCUMOCTH OT €€
KO3 PHUITUEHTOB.

Crpouts rpaduk KBaJpaTUUYHON (YHKIIMU, ONUCHIBATh CBOMCTBA KBAJPAaTUYHONW (QYHKIUU
1o ee rpauky.

Hcnonb30Bath cBOMCTBA KBaAPATUYHON (QYHKIIMH [T pEIICHUS 3a/1a4.

Ha npuMepe KBaapaTH4HO# GyHKIMK cTpouTh Tpaduk Gynkuun Y = af (kx + b) + ¢

¢ moMomIBIo peobpasosanuii rpaduka Gyakmun Y = f(x).

WnnmroctpupoBaTh ¢ MOMOIIBI0 TpaguKa peaibHyl0 3aBHCHUMOCTh WM MPOIECC MO HX
XapaKTePUCTHKAM.

147.4.5.3.5. Apucdmernyeckas 1 reoMeTpruuecKasi IpOTrPECCUH.

OmnepupoBaTh MOHATHSAMHU: MOCIEAOBATEIBHOCTh, apudMeTHYecKkass M TeOMEeTpHUYecKas
IPOTPECCHU.

3amaBaTh TOCIEOBAaTENIBHOCTH pPa3sHBIMU CHOCOOAMM: OIUCATEIbHBIM, TAOIUYHBIM, C
MOMOIIbIO (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBINONHATE BBIYUCIEHUS C HCIOJIb30BaHMEM (OpMYT N-ro wieHa apupMeTHYecKod u
T€OMETPUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)i(aTB YJICHBI ITOCJICEA0BATCIIbHOCTH TOYKAaMHM Ha KOOp,Z[HHElTHOﬁ IIJIOCKOCTH.



Pemiate 3ada4yu, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJIICAOBATCIBHOCTAMU, B TOM YHUCJIC 3aJa4YU U3
peaNbHOM KU3HU (C UCTIOIB30BAHUEM KAJIbKYIIATOPA, TU(PPOBBIX TEXHOJIOTHIA).

PaCHOBHaBaTB nu HpI/IBOIII/ITB HpI/IMepr KOHCYHBIX U 6CCKOH6‘-IHBIX HOCJIGIIOBElTGJIBHOCTGfI,
OTPaHUYECHHBIX IMOCJICIOBATEILHOCTEM, MOHOTOHHO BO3pacTaIOIIMNX (YOBIBaIOIINX)
OCJIEI0OBATENHHOCTEM.

Hmers mpencTaBieHHE O CXOAMMOCTH IIOCIIEOBAaTEIbHOCTH, YMETh HAaXOIUThb CYMMY
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOrPECCHH.

HpI/IMeHHTB METOJ MaTeMaTH4eCKOM WHAYKOWHA IIPpHU pEIICHUHN 3a/1a4.

147.5. ®epepanbHaa paboyas nporpamma y4yebHoro kypca "leomeTpua" Ha
yrnyoneHHom ypoBHe B 7 - 9 Knaccax (ganee COOTBETCTBEHHO - mporpamma
y4yebHoro Kypca "NeomeTpusa”, yuebHbIN Kypc).

147.5.1. [logcauTenpHad 3aKiCcKa.

147.5.1.1. 'eoMmeTpus Kak OJIMH U3 OCHOBHBIX Pa3/ieJIOB IKOJbHON MaTEMaTUKU, UMEIOLIHN
CBOEH IIeJIbI0 00ECIICYUTh M3yYEHUE CBOMCTB U pa3MepoB (PUTYp, UX OTHOIICHUNH M B3aHMHOE
pacmojoXKeHue, OMUpAeTCs Ha JIOTHMYECKYIO, OKa3aTeNbHYIO IUHUIO. LleHHOCTh u3yueHus
TEOMETPHH Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUs 3aKITF0YACTCS B TOM, YTO OOYJArOIIUNACS
YUUTCS TPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyxaeHus "OT IPOTUBHOrO", OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpaTHBIE
yrBepxkaeHus. Ocoboe 3HavYeHWE JO0Ka3aTelbHas JTUHHUS MUMEET Ui YIIyOJEHHOTO H3y4YeHHUs
MaTeMAaTHKHU.

147.5.1.2. Lenbto u3ydyeHus reOMETPUH SBIISETCS UCIOIb30BAaHUE €€ KAK MHCTPYMEHTA MpU
pELIeHUH KaK MaTeMaTHYECKHX, TaK ¥ MPAKTUUECKHX 33]a4, BCTPEUAIOIIUXCS B pEeabHOM KHU3HU.
OOyuaronuiicst TOJHKEH HAYUYUTHCS ONPENIENIATh TEOMETPUIECKYIO (PUTYpPY, OTMCHIBATH CIIOBAMHU
YepTekK WM PUCYHOK, HAUTH IUIOIIAb 3€MEJIbHOTO Y4acTKa, PACCUUTHIBATH HEOOXOUMYIO JJTUHY
OTITOBOJIOKOHHOTO Kalens mim TpeOyemble pa3Mmepsl rapaxka st apromoomis. [Ipu pemennn
3aa4 MPaKTHYECKOro XapakTepa OOy4aroOIIMHUCS YYHUTCS CTPOMTh MaTeMaTHUeCKHUEe MOJENU
peaTbHBIX KU3HEHHBIX CUTYAIM, TIPOBOINTH BEIYHCIICHUS M OIICHUBATH MTOJTyYEHHBIN Pe3yibTaT.

147.5.1.3. OcobeHHOCTh y4yeOHOro Kypca YriayOJIeHHOTO M3Y4eHHUS T€OMETPHHM COCTOMT B
TOM, 4TO OOyYarolUecsi HE MPOCTO 3HAKOMSTCS C ONPEIEICHHBIMH MOHSTHUSIMH, a YBEPEHHO
oBJIaieBat0T UMH. CyIEeCTBYIOLIME TEMBbI IPOrpaMMbl 0a30BOT0 Kypca Fr€OMETPHUH W3Yy4YaroTCs Ha
OoJiee TIIyOOKOM YpPOBHE, a OOydaroIIHMecs: MPUOOpPETal0T yMEHHS, TOMOTAIOIINE UM YBEPEHHO
NPUMEHATHh CBOM 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX MpeIMeTax, MpexJie BCero
¢uszuke u MHPOpPMATHKE, a TaKXK€ IOJb30BAaThCSA MOJYUYEHHBIMM 3HAHUSMH IpU pPELICHUU
NPaKTUYECKHX 3a/1a4.

147.5.1.4. CornacHo yueOHOMY IJ1aHy B 7 - 9 Kilaccax M3y4aercs yriiyOJIeHHbIN yueOHbIN
Kkypc "['eomerpus", KOTOPBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3zienbl coaepxanus: "Hauana
reomerpun", "Tpeyroasauku", "OkpyxHocTs", "UerbipexyroapHuku", "Ilonodue", "DneMeHTsI
tpuronomerpun”, "Ilnomanu"”, a taxxke "Merox xoopaunat", "Bekropsl", "I[IpeobpazoBanus
IUIOCKOCTH .

147.5.1.5. OOmiee 4ucio YacoB, PEKOMEHIOBAHHBIX JUIS HM3y4eHHs Y4YeOHOro Kypca
"T'eomerpus", - 306 gacos: B 7 kiacce - 102 gaca (3 gaca B Heaeno0), B 8 kiacce - 102 gaca (3 yaca
B HeJeno), B 9 kiracce - 102 vaca (3 yaca B HeJemio).



147.5.1.5.1. Bo3Mo)KHa KOpPPEKTHPOBKA OOIIEr0 4YMCIIa YacoB, PEKOMEHJOBAaHHBIX IS
U3ydeHus ydeOHOro Kypca, C Yy4YeTOM HHIMBHIYaJbHOTO MOJXOJa 00pa30BaTEbHBIX
OpraHu3alyili K yriayOJIeHHOMY M3YyYEHHIO T€OMETPUH, B paMKaX COOJIOACHUS TMTMEHHMYECKUX
HOPMaTHBOB K HEIEIbHOW 00pa30BaTEIbHON HAarpy3Ke.

147.5.2. Coneprxanue oOyueHus B 7 Kjlacce.
147.5.2.1. Hauana reomeTpuu.

I/ICTOpI/IH BO3HHUKHOBCHUSA U PA3BUTHUA TCOMCTPHUHU. HauanbHble IOHATHS TCOMCTPHHU. TO‘IKa,
npsmasd, OTpe30K, JIyd. ITonsarue 06 AKCHUOMCE, TCOPEME, NOKA3aTCIIBCTBE, OIIPCACICHNN.

B3aumHoe pacnonokeHue To4YeKk Ha MpsiMoil. M3MepeHue MJIMHBI OTPE3Ka, PACCTOSHUE
MEX1y TOUKaAMHU.

[Tonymnockocte u yros. Buasl yrinoB. M3mepenue BenuuuH yrioB. BepTukanbHble U
cMexHble yribl. [lapannenbHble M NEpHEHIUKYISpHbIE TpsiMble. PaccTosHMe OT TOYKH A0
npsmoid. buccekrpuca yria.

Jlomanas. Buner nomasbix. JlnimHa < nomaHoil.  MuoroyronbHuku.  [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBHUYHbIE TPEICTABIEHUS O PAaBEHCTBE (DUTYD, UX PACIIONIOKEHUH, CAMMETPUU.
IIpocreiimme nocrpoenus. UHCTpyMEHTHI 111 U3BMEPEHUN U ITIOCTPOCHUH.
147.5.2.2. TpeyrojabHUKH.

Bunsl TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpEHHBIE, paBHOCTOPOHHUE. MennaHa, OUCCeKTprca U BbICOTA TPEYTrOJbHUKA.

PaBeHncTBO TpeyronbHHKOB. lIepBelii M BTOpPOM IpU3HAKA PABEHCTBA TPEYTrOJbHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM M UX cBoicTBa. IIpu3Hak paBHOOEAPEHHOIO TPEYroJbHUKA.
Tpetnil npu3HaK paBEHCTBA TPEYTOJIBHUKOB.

CooTHoLIEHNsT MEXIY CTOPOHAMM M YIJIaMU TPEYyrojbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaseHncTBO 0 1yIMHE TOMaHOM.

Cummerpuunsle purypsl. OCHOBHBIE CBOMCTBa oceBol cumMmeTpuu. [Ipumeps! cummerpun
B OKPY’KaroIlleM MUpE.

147.5.2.3. [TapannensHble npsiMele. Cymma yriloB MHOTOYTOJIbHUKA.

[TapamienpHOCTh NPSIMBIX, MCTOPUYECKHE CBEIAEHUS O IocTynare EBkimma m o poau
Jlo6aueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPHU3HAKU MapauledbHbBIX
npsMbix. Cymma yriioB TpeyrojapHuKa. BHemHue yriael TpeyroipHuka. Cymma BHYTPEHHUX YTII0B
MHOT'OYTOJIbHUKA U CYMMa BHEIIHUX YIJIOB BBITYKJIOIO MHOI'OYI'OJIbHHUKA.

147.5.2.4. I[IpsMOyTOJIBHBIE TPEYTOIEHUKH.
IIpu3Haku paBeHCTBAa MPSIMOYIOJBHBIX TPEYrOJIbBHUKOB. llepneHaukyissp U HakJIOHHas.
CBOICTBO MeIMaHbl NPSIMOYIOJBHOTO  TPEYrOJIbHHMKA, MPOBEJCHHOM K THIIOTEHY3E.

[TpstMOyTONBHBIN TPEYTOJIBHUK € yriioM B 30°.

147.5.2.5. OKpy>XHOCTb.



[ToHsATHS OKPY>KHOCTH U KpyTa. DIEMEHThI OKPY>KHOCTH M Kpyra: LIEHTp, paauyc, TuaMeTp,
Xopaa, X cBOMCTBa. B3auMHOe pacnosniokeHrne OKpyKHOCTU 1 ipsiMoi. KacaTenbHast u cekyias
K OKpy>kHOCTU. OKpY>KHOCTB, BIUCaHHas B yroii. [Ipocreliine nocTpoeHus ¢ MOMOIIbIO LIUPKYJIs
Y JIMHEUKHU.

147.5.2.6. 'eomeTpuyecKie MecTa TOYCK.

[loHATHE O reoMeTpuuecKoM MecTe Touek. lIpumepbl reoMeTpuuecKux MeCT TOYeK Ha
IUIOCKOCTH. buccekTpurca yria u cepeIuHHbIA NEPIEHIUKYISAP K OTPE3Ky KaK T€OMETPUUYECKUE
MecTa Toyek. OnucaHHas OKPYKHOCTh TPEYrOJIbHHUKA, €€ LIEHTP. MeTo]l reOMeTpUYECKUX MECT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

147.5.2.7. IlocTpoeHus ¢ MOMOILBIO IUPKYJIA U JIMHEHKH.

Hctopuueckue cenenusi. OOOCHOBAaHUSI NMPOCTEHIINX NOCTPOCHMH, STambl 3a1aud Ha
HOCTPOCHMSI, PELICHUE 33/1a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTMHEHKOM.

147.5.3. Coneprxanue oOyueHus B § Kiiacce.
147.5.3.1. YeTbIpeXyroJabHUKH.

[lapannenorpamm, ero npusHaku H cBoicTBa. IIpsiMoyronbHuMK, pomO, KBajpar, HX
npu3Haku W cBoictBa. Tpameuus. PaBHoOenpeHHas Tpamenus, €€ CBOMCTBa W IPU3HAKH.
[TpstmoyronbHast Tpaneuust. CpeaHsis JIMHUS Tparenuy.

Cpez[H;m JIMHUA TPEYroJIbHUKA. MeTton YABOCHUA MCEAWAHbI TPCYTOJIbHUKA. TeopeMa (6]
NEpeCCUYCHNUN MCIUAaH TPCYTrOJIbHHKA.

Teopema ®Daneca, Teopema O MPOMOPLUOHAIBHBIX OTpe3kax. Teopema Bapunbona st
MIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

[lenTpanbHO-CHMMETPUYHBIE (DUTYPHI.
147.5.3.2. ITonoOue.

[Tonobue TpeyronbHUKOB, KoddduimeHT noaobus. [IpusHaku momodust TPeyroabHUKOB.
[TpumeHeHne T0100US TIPH PEIICHUN TEOMETPUUYECKUX U MPAKTUICCKHX 3a71ad.

147.5.3.3. IImomans.

[Tonsitue o mmomanu. CBolicTBa momaneid reoMmerpudeckux ¢uryp. [Ipocteitmme
dopMynbl Ui IUIOIIAAM TPEYrolbHUKA, Mapajuiesorpamma, pomba u Tpaneuuu. [lnmomamm
no100HbIX (puryp. OTHOIIEHKE TUIOIAIel TPEYT OJIbHUKOB.

147.5.3.4. Teopema ITudaropa.
Teopema I[Tudaropa. [Ipumenenue Teopemsl [Indaropa npu pemeHnn NpakKTHUECKUX 3a/1a4.
147.5.3.5. DneMeHThl TPUTOHOMETPHH.

CuHyC, KOCHUHYC, TaHI€HC W KOTAHI€HC OCTPOr0 yrja MPsSMOYTOJbHOTO TPEYTOJIbHHKA.
Tpuronomerpuueckue Qynkuuu yrinoB B 30°, 45° u 60°. IlponopuuoHaibHbBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

147.5.3.6. YTIIBI U YETBHIPEXYTOJIBHUKH, CBS3aHHBIE C OKPY’KHOCTBIO.



BrnucanHble W LIEHTpalIbHBIE YIJIbI, YIOJ MEXAY KacaTeJIbHOM U XOpHOH. YTIIIBI MEXKIY
XOpJaMM M CEKyIUMMH. DBnucaHHbBIE ¥ ONMCAHHBIE OKPY)KHOCTH TpPEYTOJIBHMKA U
4eTbIpexXyroJpHuKU. CBOICTBA W MPU3HAKM BIIMCAHHOIO YETHIPEXYroJbHUKA. B3auMmHoe
pacrioyio’)keHre AByX OKpykHocTed. Kacanue okpyxHocTteil. OOmmMe kacaTeiabHble K JBYM
OKPY’KHOCTSIM.

147.5.4. Coneprxanue oOy4yeHus B 9 Kiacce.
147.5.4.1. Peluenue TpeyrojbHUKOB.

Cunyc, kocunyc, TaHreHc yrioB ot 0° go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
ToxaecTBo. Dopmynsl npuBeneHus. Perienue TpeyroibHUKoB. TeopeMa KOCUHYCOB U T€OpeMa
CHUHYCOB. PellleHne mpakTHYecKHX 3aJay C HCIOJIb30BAHMEM TEOPEMbl KOCHHYCOB M TE€OPEMBI
cuHycoB. Pemienue 3aa4 reoMeTpUueCKOM ONTUKH.

Tpuronomerpuueckue GopMyIibl Ui IUIOIAAN TPEYrojdbHHUKA, MapajiesorpaMma, pomoa,
tpaneuun. @opmyia ['epona. @opmyrna mIONIaaAH BBITYKIOTO YETHIPEXYTOJBHUKA.

147.5.4.2. [Tonobue TpeyroabHUKOB.

Xopapl U 1M0A00HBIE TPEYrOJbHUKHA B OKPYKHOCTHU. Teopema o0 mpOU3BENEHUU OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEIECHUU OTPE3KOB CEKYyLIMX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Npu pelIeHnH reomeTpudeckux 3aaad. Teopemsl UeBbl u Menenas. Ilonarue o
TOMOTETHH.

147.5.4.3. Meroa koopauHaT.

YpaBHeHHE MPSAMON Ha TUIOCKOCTH. YTIOBOW KOX(PGUIMEHT U CBOOOIHBIA 4IEH, HX
reoMeTpHUeCKuid cMbICH. [lapayienbHOCTh M TEPICHIUKYIAPHOCTh TPSIMBIX (Yepe3 yrioBOH
kod(duieHr).

VYpaBHeHHE OKpyXHOCTH. HaxokIeHHe Iepece4eHul OKPYKHOCTEM M TPSIMBIX B
koopauHarax. dopmyna paccTOssHUSA OT TOYKM A0 npsmol. Ilnomanes mapamienorpamMmma B
KOOpJMHATax, MOHATHE 00 OpPUEHTHMPOBAaHHOHN miom@aau. [IpumeHeHne MeToja KOOpAWHAT B
[IPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

147.5.4.4. BexTopsl.

Bekropsl Ha mimockocTu. Cl0KE€HHE U BBIUUTAHHE BEKTOPOB - MPABHJIA TPEYrOJbHHKA U
napajuiejorpaMma. YMHOXEHHE BekTopa Ha uucio. KoopaunaTel BekTopa. CloxeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHUCIIO B KOOpAMHATaX. [[puMeHeHne BEKTOpoB B
dusHKe, EHTpP Macc.

[Tonstne o Oasuce (Ha miIOCKOCTH). PasnmokeHuss BekTopoB Mo Oazucy. CkanspHoe
MPOU3BE/IEHNE BEKTOPOB, TEOMETPUUYECKUIN CMBICT W BBIPAKEHUE B JIEKAPTOBBIX KOOPJAMHATAX.
JuCcTpuOyTUBHOCTD CKaNSipHOTO Tpou3BeneHusi. CKalsipHOEe MPOU3BECHHE U MPOCIHPOBAHUE.
[IpuMeHeHne CKaIsIpHOTO MPOU3BEACHHUS BEKTOPOB JUIsI HaXOXKICHUS JUTMH U yriioB. Pemenue
F€OMETPUUYECKHX 3a/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEACHHUS.

147.5.4.5. lnuHa OKPY>KHOCTH U TUJIOIIAAb KpyTa.

[IpaBunbHbIE MHOTOYTONIBHUKH. J[iInHA OKpyXHOCTU. ['panycHas u paguaHHas mepa yria,
BBIUMCIICHHE JJIMH AYr OkpyxkHocteil. Ilmomans kpyra, cekropa, cermMeHnra. Mcropuueckue
CBEICHHSI 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KPyTa.



147.5.4.6. JIBy>keHUS INIOCKOCTH.

Lentpanpuas cummerpus. LlenTpansHo-cumMerpuunble ¢urypsl. IloBopor. Oceas
cummeTpus. PUrypbl, CHMMETPUUHBIE OTHOCUTEIBHO HEKOTOPOH ocu. [lapaiensHblii nepeHoc.

Ilonarue nBuxeHus U ero cpoicTBa. PaBeHcTBO ¢uryp. IlposiBieHHs cuMMETpUHM B
IpUpOJE, JKUBOIMCH, CKYyIbNType, apxurTekrype. Kommosuuuum nBrmxeHuil (mpocreiiue
npuMepsl). [IpumeHeHne B reoMeTpu4eckux 3a1aqax.

147.5.5. IlpenMeTHbIe pe3yJbTaThl OCBOCHMS MporpaMmbl yueOHoro kypca "['eometpus".

147.5.5.1. IlpenMeTHble pe3yabTaThl OCBOCHHUS TMPOrPaMMbl Yy4E€OHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacnio3HaBaTh M3y4eHHBIE TIE€OMETpPUUYECKHE (UIYpbl, ONpEleNATh MX B3aUMHOE
pacronio’keHue, n300pakaTb TeOMETPHUECKUE (PUTYPBHI, BBIIOIHATH YEPTEIKHU 1O YCIOBHIO 33/1a4H.
W3MepsATh NTMHEHWHBIE U YIJIOBBIE BEIMYMHBI. PeliaTe 3ajaud Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

[IpoBOANUTHE NPUKUAKY U OLEHKY JIMHEWHBIX U YIVIOBBIX BEIUMYMH IIPEAMETOB B PEaIbHOMN
KHU3HH, pa3MEpoOB MPUPOAHBIX O00BEKTOB. Pa3muuare pasmepsl 3THX OOBEKTOB IO MOPSAKY
BEJIMYUHBI.

CTpouTh 4epTeKU K FT€OMETPUUECKUM 3a/ladaM.

ITonp30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

HpOBO,I[I/ITb JIOTUYCCKUEC PACCYKACHUSA C UCIIOJIB30BAHUEM I'COMETPUICCKUX TCOPEM.

[Tonp30BaTbcsl NpPU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKUX 3a1a4.

OnpenensaTs napaieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IpsIMOiA.

Pemate 3amaun Ha kieT4yaroi Oymare.

HpOBOI[I/ITI) BBIYHMCJICHUA MW HAXOJHUTb 4YHCIIOBBIC H 6YKBCHHLIC 3HAYCHHUA YIJIOB B
TCOMETPHUICCKUX 3aJavdax C UCIIOJIb30BAHUEM CYMMEI YIJIOB TPCYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB,
CBOICTB YTJI0B, O6pa3OBaHHLIX IIpU NEPECCUCHUH IBYX MAPAJUICIIbHBIX ITPAMBIX CCKYH_IGI‘/JI. Pemats
MPAKTUYCCKUC 3ala41 Ha HAXOKACHUEC YIJIOB.

Bnagers mnonsitTuem 'reomerpuueckoe wmecto Touek" (mamee - I'MT). Omnpenensarts
OMCCEKTPHUCY yTJIa U CEPEeINHHBIN MEePIEeHNKYISp K oTpe3ky kKak [ MT. Ilonb30BaThCs MOHATHEM
I'MT npu noka3arenbCcTBe Fr€OMETPUUECKUX YTBEPIKACHUM U MPU PEIICHUH 3a]au.

@opMyIHMpOBaTh ONPEEICHUS OKPY)KHOCTH M KpPyra, XOpAbl U JHAMETPAa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMH. ¥ METh JJOKa3bIBATh U IPUMEHATH 3TH CBOUCTBA IIPU PELLICHUN
3a/1ay.

Bnagers moHATHEM OINMCAaHHOM OKOJIO TPCYroJIbHUKA OKPYKHOCTHU, YMCTb HAaXOJUTH €€



neHTp. JlokaspIBaTh M WCHOJB30BaTh (PaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHUKA
IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPHEHAMKYISAPBl K CTOpPOHAM
TPEYroJbHUKA IEPECEKAIOTCS B OHON TOUKE.

Bnagerp nmoHsTHEM KacaTedbHOW K  OKPYXXHOCTH, IIOJb30BaTbCsl TEOPEMOl O
NEePHEHANKYISIPHOCTH KacaTelbHOM U pajuyca, MPOBEAECHHOTO K TOouke kacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KAacaTeIbHBIX K OKPYKHOCTHU, TPOBEIECHHBIX U3 OJHON TOUKH, U MPUMEHSThH
ATO B PEUICHUU T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTb M IPUMEHATH IPOCTEHIINE TI'E€OMETPUYECKHE HEPAaBEHCTBA, IOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

HpOBO,I[I/ITB OCHOBHBIC 'TCOMETPHUYCCKUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYJIIA U JIMHCHKH.

147.5.5.2. TlpeameTrHble pe3yabTaThl OCBOCHHUS IMPOrpaMMBblI Y4eOHOTO Kypca K KOHILY
0o0ydeHus B 8 Kiacce.

Pacnio3HaBaTe OCHOBHBIE BH[Ibl YETBIPEXYTOJIBHUKOB, UX J3JIEMEHTHI, II0JIb30BATHCS HX
CBOMCTBAMM IIpU PEIIEHUHM TIEOMETPUYECKUX 3anady. Pasnuyare Ipu3HaKM U CBOWCTBA
napajienorpaMMa, pomM0a M HpSIMOYTOJBHHKA, JTOKA3bIBaTh MX W YBEPEHHO NPUMEHSTH TPHU
PELICHUU T€OMETPUYECKUX 3a1ay.

Hcnons3oBaTh CBOMCTBA TOYKHM TEPECEUCHMs] MEIWAH TPEyroibHUKa (LIEHTpa Macc) B
pELIEHNUH 3a/1a4.

Biagets nonATHEM CpelHEW JIMHUM TPEYTrOJIbHUKA U TPAIEelU, IPUMEHATh UX CBOMCTBA
IpU pELICHUH TIeoMeTpuyeckux 3anad. HMcmomb3oBate Teopemy Dameca u TeopeMy o
IIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX U1 PEUICHUS IPAKTUYECKHUX 3a4a4.

Pacnio3naBatsh HCHTPAJIbHO-CUMMCTPHUYHBIC (1)I/Il“ypbl W HCIOJb30BaTh MX CBOMCTBA IIpu
PCIICHUH 3a1a4.

Brnanets noHATUSAME 10J100US TPEYTOJIBHUKOB, KO3 puiimenTa mogodus, cooTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX TPEYroJIbHUKOB. MIMeTh npencTaBieHne o npeodpa3oBaHUM MOAO0MS U O
noao0HbIX (urypax. Ilomp3oBaTbes NpU3HAKaMU MOA00US TPEYroJAbHUKOB MpPU pEILICHUU
reoMeTpuueckux 3ajaay. JlokasplBaTh W TNPUMEHSATh OTHOILIEHHS MPOIMOPLHUOHAIBHOCTH B
OPSMOYTOJIbHBIX TpeyrojbHHUKax. [I[puMeHsATh mogobue B MpakTHYECKUX 3aauax.

BeiBomuTh M ucnonbp30BaTh Inpocrednine (GopMysbl Ui IUIOMIAJM TPEYrojJbHUKA,
napaujienorpaMma, pomOa M Tpameuud. BblauMchsaTh (pa3luyHbBIMM croco0amMu) IIIOIIAIb
TPEyrojibHMKa ¥ IUIOIAQAM MHOTOYroJIbHbIX (Guryp (mosb3yach, TIle HE0O0XOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHUE IUIOMIAAeH MOJOOHBIX (GUTYp U NPUMEHATHh MPU pEIICHUH
3az1a4. [IpuMeHsTh NoTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

ITonp30BaThCA TeopeMoﬁ Hn(baropa IJId pCIICHUA TCOMETPUUCCKUX U MTPAKTUYCCKUX 3a1a4.
CTpOI/ITB MAaTEMAaTUYCCKYI0O MOJCJIIb B IMPAKTUYCCKHUX 3aJadax, CaMOCTOATCIIBHO ITPOBOAWUTH
YCPTECIK U HAXOAUTH COOTBCTCTBYIOIIUC NJIUHBI.

BirageTs noHsTHEM BOIMCAaHHOTO M EHTPAJIBHOIO yIJla, YIila MEX/1y KacaTeJIbHOU U XOPI0H,
OIIMCAaHHOM M BIIMCAaHHON OKPYKHOCTH TPEYIOJIbHMKA U YETBIPEXYIOJIbHUKA, MPUMEHATH HX
CBOMCTBA IIPU PELICHUH 33a4.

HpI/IMCHHTB IMMOJITYYCHHBIC 3HAHUWSA Ha MPAKTUKE - CTPOUTH MATCMATHYCCKUC MOACIIN IJISA
3aga4 peam)HofI JKU3HH U IPOBOJUTHE COOTBETCTBYIOIIMUEC BHIYHUCICHUA C MIPUMCHCHUEM HO)IO6I/I$[



U TPUTOHOMETPHH (II0JIB3YSACH, 1€ HE0OX0AUMO, KAIbKYIATOPOM).

147.5.5.3. IlpenMeTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbl Yy4E€OHOTO Kypca K KOHILY
00yueHus B 9 Kiacce.

3HaTh TPUTOHOMETPHYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAaXOJHWTh C MX TOMOIIBIO
pa3jMyYHblE  JIEMEHThl  IPSIMOYTOJIBHOIO  TpeyrojbHuka ("pelieHue  npsMOYroOJbHBIX
TpeyroyibHUKOB"). HaxoauTh (¢ MOMOIIBIO KadbKYJISITOPA) JUTMHBI M YIJIBI JJIS HETAOJIUYHBIX
3HAYEHU.

ITons30BaThCsA (bOpMy.]'IaMI/I IPUBCACHNA X OCHOBHBIM TPUI'OHOMCTPHYECCKHUM TOXIECTBOM
JJIA HaXOXKICHU A COOTHOIICHUM MCXKAY TPUTOHOMCTPUYCCKUMHA BCIMUYNHAMU.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHSATh UX U HaXOXKICHHS
pa3jMuYHBIX 3JEMEHTOB TpeyrojbHUKa ("pellleHue TpEeyrojbHUKOB"), TMpU  PpELICHUU
reoMeTpuYecKuX 3aj1ad. [IpuMeHsTh noydeHHble 3HaHUs NP PELLICHUH IPAKTUYECKUX 3a/1a4.

[IpuMeHATH TPUTOHOMETPHIO B 33/1a4ax HA HAXOXKIACHWE IUIOLIAJH, BBIBOAWTH U BIAJIEThH
TPUTOHOMETPUUYECKUMH (popMyliaMH /sl TUIOLIAAM TPEYrojbHUKA, Mapajuiejorpamma, poMoa,
Tparenuy, BBIBOIUTh M NMPUMEHATH (hopmyny ['epona u (opmyny [uisi TUIOMAAN BBITYKIOTO
YETBIPEXYrOJIbHUKA.

HmeTh MMpEACTAaBJICHUEC O TOMOTCTUH, IPUMCHATH B IPAKTHYCCKUX CUTYalIHUAX.
Hcnonb3oBath TCOPCMbI Yennl 1 Menenas IIpHu pCHICHHUHA 3aaa4.

Hcnons3oBath TeOpeMBbl O BIMCAHHBIX yrilaX, yrilax MEXAy XOpAaMH (CeKyIIMMHU) U YIJie
MEXIy KacaTeJIbHOM U XOPIOH P PELICHUH T'eOMETPUUECKUX 3a1a4. /Joka3biBaTh U IPUMEHSTh
TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O MPOU3BEAECHUHU OTPE3KOB CEKYIIMX, O KBaapaTe
KacaTeJbHOM.

Bnagers moHsTHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHWEM NpSIMON Ha
IUIOCKOCTH. BnasieTh MOHATHSMHU YIIIOBOTO K03(duimeHTa u cBOOOAHOTO uileHa, MOHUMAaTh UX
FEOMETPUUECKUN CMBICI U CBSI3b YIVIOBOrO Kod((uLMEHTa ¢ BO3pacTaHUEM U YObIBaHUEM
JUHEHHOW (QyHKUIMM. YMeTh pemaTh METOAOM KOOpPAMHAT 3aJaud, CBS3aHHbBIE C
MapaJUIEIIbHOCTBIO U MEPHEHIUKYISIPHOCTBIO MPSMBIX, IIEPECEUCHUEM MPAMBIX, HAXOXKICHUEM
TOYEK IIEPECCUCHHUS.

BbiBoNTh M BIIaZieTh ypaBHEHHMEM OKpYKHOCTU. Mcmosib3oBaTh MeTOA KOOpAMHAT MJIs
HaXO0XKJICHUS NIepeceueHl OKpy>KHOCTeH 1 MpsAMbIX. Biaaners GpopMmynamu paccTOsIHUS OT TOUKH
JI0 TIPSIMOH, IIJIOLIA/IM MapajieliorpaMMa B KOOpJAUHAaTaX, UMETh MOHATHE 00 OpUEHTHUPOBAHHOU
wiomanu. [lonp30BaTbecs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro NpU PEIIEHUU
FEOMETPUUECKUX M TNpPaKTHUYeCKUX 3ajnad. lIpuMeHATh MeToJ] KOOpAuHAT B MPAKTHUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a1adax.

Brnaznets nonatuem BekTopa. YMETh CKJIaIbIBaTh U BBIUNTATh BEKTOPHI, YMHOXKATh Ha YHUCJIO,
BIAJETh MpaBWIaMH TpPEYrojbHMKa M  MapajuieiorpaMma. BrnaneTth NpakTHYeCKUMHU
UHTEPIIPETAlIUSIMA  BEKTOPOB. YBEPEHHO II0JIb30BaThCid KOOpAMHATaMU BekTopa. Braners
CJIOKEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA Ha YMCIIO B KOOpAMHATAX.

Nmets mpencraBnenune o 6a3uce (Ha TUIOCKOCTH). PackimanpiBaTh BEKTOpPHI MO 0Oas3ucy.
PacknagpiBaTh BEKTOPHI CHII C TOMOIIBIO MTPOCIUPOBAHUS i TPUTOHOMETPUIECKUX COOTHOIIICHHIA.
[TpyMeHsTh MoTy4eHHbIe 3HaHHSI B MPOCTEUIINX (PU3HUECKUX 3aa4ax.



Bitagets NOHATHEM CKaJISAPHOIO NMPOU3BEIECHUS BEKTOPOB, [IOHUMATh €r0 F€OMETPUYECKUN
CMBICI M YBEPEHHO IIOJb30BaTbCSA €r0 BBIPAKCHUEM B JEKAPTOBBIX KOOpIMHATaX. 3HATh
TUCTPHUOYTUBHOCTh CKAJISIPHOTO NPOM3BEACHUS U €r0 CBA3b C MpoenupoBaHueM. [IpuMeHSTH
CKaJISIPHOE IIPOU3BEJICHUE BEKTOPOB U1 HAXOXKICHUS JJIWH U yIJoB. Pemars reomeTpudyeckue
3a7a4d C IOMOILIBI0 CKAaJAPHOIO Ipou3BeAeHHUdA. lIcronb3oBaTh CKaaspHOE IPOU3BEACHHE
BEKTOPOB B a/ireOpanyeckux U (pu3nueckux 3agadax.

BJIaI[GTB IMOHATHUAMU IMPABUIIBHOI'O MHOI'OYT'OJIBHUKA, NJIHWHBI OKPYXHOCTH, HJIMHBI OYTI'U
OKPYXHOCTH H paﬂHaHHOﬁ MCpPhbI yrjia, BBIYUCIIATH INIOINAJb Kpyra U €ro gacted. [lonnmarn

cMbich ynciaa 7% . TIpuMeHsTh TOJyYeHHbIE YMEHHS NIPU PEIICHUH MIPAKTUYECKUX 3a/1a4. 3HATh
UCTOPUYECKHE CBEJICHUSI 00 M3MEPECHHH JTMHBI OKPY>KHOCTH U TUIOIIAINA KpyTa.

HNmeTh npeacTaBJICHUC O Hp606pa3OBaHI/II/I IIJIOCKOCTH, O IABHMXXCHHAX. HaXOI[I/ITI) ocCH,
OCHTPBI CUMMCTpPHUU (1)I/Il“yp, OCHTPBI IIOBOPOTA, HAXOAUTH KOMIIO3UIIUU HpOCTefILHPIX
Hp606pa3OBaHHﬁ. HpI/IMeHﬂTB JABUXXCHUS INIOCKOCTH IIPHU PEIICHNHU I'COMCTPUUCCKUX 3aday.

[IpuMeHsTh MONTY4YEHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MaTEeMaTHUYECKHE MOJAEIU JJIs
3ajlay peajgbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHHEM O00uUs
Y TPUTOHOMETPUYECKUX (PYHKIUH (T0Ib3YACh, I'71€ HEO0X0UMO, KaJIbKYJIATOPOM).

147.6. PepepanbHaa paboyas nporpamma y4ebHoro Kypca "BeposTHOCTb U
CTaTUCTUKA" Ha yrnyb6neHHOM ypoBHe B 7 - 9 knaccax (gnanee cooTBeTCTBEHHO -
nporpamma y4yeb6Horo Kypca "BepoATHOCTb U cTaTUCTUKA", y4eOHbIN KypC).

147.6.1. IloscuuTenpHas 3aImmcKa.

147.6.1.1. B coBpeMeHHOM LIU(PPOBOM MHUPE BEPOATHOCTb U CTATHUCTUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTh KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIOKEHHH, TaK M HUX POJIU B
00pa3oBaHUM, HEOOXOMMOM KaXXIOMY 4eloBeKy. Bo3pacraer uuciio npodeccuit, mpu OBIageHAN
KOTOPBIMH TpeOyeTcs Xopolas 6a30Basi OArOTOBKA B 00J1aCTH BEPOSTHOCTH U CTATUCTHKH, TaKas
MOATOTOBKA Ba)KHA JUIsl MPOJOJKEHUs OOpa3oBaHUS W MJis YCHEIIHOW MPOoQecCHOHATBHON
KapbephbI.

Kaxxp1ii yenoBek MOCTOSIHHO MPUHUMAET PEIICHNs Ha OCHOBE UMEIOIUXCSl Y HErO JaHHBIX.
Jl1s 060CHOBAHHOTO HPUHATHS PELICHHUS B YCIOBHUSX HEIOCTaTKa MM M30bITKa MH(OpMaIUU
HEOOXOJUMO B TOM YHUCJIE XOpOouOo CHOPMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE
MbllIeHHe. VIMEHHO MO3TOMYy BO3HHKJIA HEOOXOIUMOCTh (OpMHUPOBaTH y OOYydarOLIMXCS
(GYHKIIMOHAJIBHYIO TPAMOTHOCTh, BKJIIOUAIOLIYI0 B ce0si yMEHUE BOCHPUHMMATh M KPUTHUYECKU
aHaTM3UpoBaTh MHGOpPMAIMIO, NPEACTABICHHYIO B pPa3iW4HbIX (opmax, MOHUMATh
BEPOATHOCTHBIM XapaKTep MHOTHUX pEaJbHBIX IPOLIECCOB W 3aBUCUMOCTEH, IPOU3BOJIUTH
IIPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM IPUHIIUIIAMU cOOpa, aHaJIN3a U PECTABICHUS
JAHHBIX W3 Pa3IMUYHBIX cep *KHU3HU OOIIecTBa M TrOCyAapcTBa MpUOOIIaeT o0ydyaromuxcs K
oOlIeCTBEHHBIM HHTEpecaM. M3yueHne 0CHOB KOMOMHATOPUKY pa3BUBAET HABBIKM OpraHU3alluu
nepebopa U MojcyeTa Yuciia BApUaHTOB, B TOM YHCIE B MPHUKIAIHBIX 3a/a4ax. 3HAKOMCTBO C
OCHOBaMHU Teopuu rpadoB co3/laeT MaTeMaTH4ecKUuil QyHIaMeHT i  (QopMHUpOBaHUS
KOMIIETEHIIMH B 0071acTH HHPOPMATUKU U IIU(PPOBBIX TeXHONMOTHH. [Ipn n3ydeHUn CTaTUCTUKU U
BEPOATHOCTH OOOTalIatoTCsl MpeICTaBiIeHHUs] OOydYarolUXCsi O COBPEMEHHOW KapTWHE MHpa U
METO/ax €ro HccienoBaHus, (HOpMUpPYETCSs MOHMMAHHE POJM CTATUCTUKH KaK HCTOYHHKA
COLIMAJILHO 3HAYMMOM MH(OPMALIUY U 3aKJIAJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIEHUSI.

147.6.1.2. B cOOTBETCTBUH C JaHHBIMU LIEJISIMU B CTPYKTYpE MPOrpaMMbl yueOHOTo Kypca



"BeposiITHOCT, M cTaTUCTHKA" OCHOBHOTO oO0IIero oOpa3oBaHUsi Ha YIrIyOJIEHHOM YpOBHE
BBbIJIETICHBl CIIEAYIOIINE COjepKaTeabHO-MeTonuyeckue nunuu: "lIpeacraBieHue AaHHBIX U
onucatenbHas cratuctuka”, "BepostHocTs", "DnemMenTsl KoMOuHaTopuku', "BBeaenune B Teopuio
rpados", "MuoxectBa", "Jloruka".

Conepxxanne nuauu "llpeactraBieHue MaHHBIX W ONMUCATENbHAs CTATUCTUKA" CIYXKUT
OCHOBOI 111 POpMHUPOBAHUS HABBIKOB PadOTHI ¢ MH(OpPMALMEN: OT YTEHUS U HUHTEPIpPETALUU
uH(pOpMaIlMK, TPEJICTABICHHONH B Ta0iuiax, Ha amarpaMMmax u rpadukax, 10 cOopa,
MPEJICTABICHUS U aHAIN3a IaHHBIX C UCIOJIb30BAaHUEM CTATUCTHUYECKHUX XapaKTEPUCTUK CPEIHUX
U paccewBaHus. PaboTast ¢ maHHBIME, OOydaromuecss y4arcs CYMTHIBATH M WHTEPIPETHPOBATH
JaHHbIE, BBIBUTATh, ApIYMEHTHUPOBATh U KPUTHUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MbIIUIATH HaJl
(dakTopaMu, BBI3BIBAIONIMMH W3MEHYMBOCTh, W OIICHHBATh WX BIIMSHHE HAa PacCMaTpHUBACMbIE
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE  NpENCTaBIEHHE O  CIy4YalWHOM  M3MEHYMBOCTH,  HUCCIICIOBAHHE
3aKOHOMEPHOCTEW M TEHACHLUN CTAHOBHUTCS MOTHBHMPYIOIIEH OCHOBOH NIl U3YyYEHUS TCOPUHU
BepOﬂTHOCTefI. Bonpioe 3HaueHHWE WMEIOT MPAKTUYCCKUC 3adaHuA, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHATHE BEpOSITHOCTH BBOJAMTCS Kak Mepa IpaBrononoOust ciydaitHoro coObitus. [Ipu
U3y4eHHH y4eOHOro Kypca o0y4aroIuecs: 3HaKOMATCS ¢ MPOCTEHITMMH METO/IaMH BBIUMCIICHUS
BEPOSITHOCTEN B CIy4alHBIX SKCIEPUMEHTAX ¢ PABHOBO3MOKHBIMM 3JIEMEHTAPHBIMHU HCXOJIAMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pellaTh Oojee cloxHble 3afauu. B
yueOHBIH KypC BXOJAST HayallbHbIE MPEACTABICHUS O CIy4YaillHbIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca oCyIllecTBIsSETCSl 3HAKOMCTBO O0YYarOIMXCsl C MHOYKECTBAMH U
OCHOBHBIMH OTEpalUsIMU HaJl MHOXKECTBAMHU, pacCMaTPUBAIOTCS MIPUMEPHI TPUMEHEHUs TpadoB
U DJIEMEHTOB TEOPHUH MHOXECTB JUIsl PEUICHUs 3a/ady, a TaKKe MCIOJIb30BAHHUS B JPYTUX
MaTeMaTHUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

147.6.1.3. B 7 - 9 knaccax u3ydaercss y4eOHBIH Kypc "BeposTHocTh M cratuctuka', B
KOTOpbI  BXxoaar paszzgensl: "llpencraBieHue [aHHBIX M ONUcCaTeNbHas CTaTHCTHKA',
"BepositHoCcTh", "DnemenTsl KoMOMHaTopuku'", "BBenenue B Teoputo rpados”, "MHuoxecTtBa" u
HJ‘I n

oruka".

147.6.1.4. OOmiee YMCIO 4YacOB, PEKOMEHIOBAHHBIX JUIsI HU3y4YeHHUs Y4eOHOTO Kypca
"BeposiTHOCTB U cTatucTuka", - 102 yaca: B 7 knacce - 34 yaca (1 yac B Hezeno), B 8 kiacce - 34
yaca (1 gac B Heneno), B 9 kiacce - 34 gaca (1 4ac B Hezemio).

147.6.1.4.1 Bo3MoxHa KOppPEKTHPOBKAa OOIEro 4Yucia YacoB, PEKOMEHJIOBAHHBIX s
uU3ydeHuss y4eOHOro Kypca, C YyYE€TOM HWHIWBHAYAJIBHOTO TIOJX0/a O00pa30BaTEIbHBIX
OpraHu3ayili K yrayOJeHHOMY M3YYE€HHIO BEPOSTHOCTU U CTAaTUCTHUKHU, B paMKax COOIIOJIEHUS
TUTUEHUYECKUX HOPMATHUBOB K HEJIEIbHON 00pa30BaTebHON HArpy3Ke.

147.6.2. Coneprxanue oOyueHus B 7 Kiacce.

[IpencraBienure naHHBIX B BHAE TaONMUL, OuarpaMM. 3amojiHEHHE TaOiull, YTEHHE U
MOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX auarpamMm. UteHue rpaukoB pealbHbIX
nporueccos. M3pnedyenne nHpopmaum u3 AuarpamMm U TabJInll, UCTIOIb30BaHUE U UHTEPIpeTaIs
JTAaHHBIX.

OrnucarenpHas CTaTHCTHKA: cpeaHee apudMeTHdeckoe, MeIrana, pa3Max, HauboJbiiee u
HauMEHbIIIee 3HAYCHHsI, KBAPTUIIH, CPEeIHEE TAPMOHUYECKOE, CPeTHEE TAPMOHUYECKOE YHCTIOBBIX



NaHHBIX.

[Ipumepsl cnydyalHOW W3MEHYMBOCTH IIPH HM3MEPEHUSIX, B MAacCOBOM IIPOU3BOJCTBE,
TEHJACHIMU U Ccily4yailHble KojeOaHus, TIpYNIUPOBKA JAHHBIX, IPEACTaBICHUE Cly4yailHOU
M3MEHYHMBOCTH C MIOMOIIBIO AUArpaMM, 4YacTOThI 3HAYEHUM, CTATUCTUYECKAsl yCTOMYUBOCTb.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Unciao pedep 1 cyMmMapHasi CTETIEHb BEPIIKH.
[Tonsitue o cBsa3HbIX rpadax. [lyru B rpadax. Lenu u mukiael. O6xox rpada (ditnepoB myTsh).
[TonsiTue 06 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢ momouipio rpados.

yTBep}K,I[eHI/IH N BBICKA3bIBaHU. OTpI/IL[aHI/IC YTBCPKIACHNA, YCIOBHBIC YTBCPIKICHUA,
O6paTHBI€ " paBHOCHUJIBHBIC YTBCPIXKIACHUA, HCO6XOI[I/IMBIC U JOCTAaTOYHBIC YCJIOBU, CBOICTBa U
IMIPHU3HAKHU. HpOTI/IBOHOJ'IO)KHBIC YTBCPKACHUS, 10KA3aTCIbCTBA OT IIPOTUBHOI'O.

CrayvaiiHplii SKCHepuMeHT (OIBIT) M CciydailHoe coObiTHe. BeposTHOocTh M uacToTa
ciydaifHoro coObITusi. Posib ManoBepOsATHBIX U MPAKTUUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B 00IIECTBE.

147.6.3. Conepxanue oOyueHus B 8 Kiacce.

MHo3ecTBO U OJAMHOKeCTBO. [IprMepsl MHOXKECTB B OKpYy:katoiieM mupe. Ilepeceuenue u
o0bemHeHne MHOXKeCTB. Jluarpammsl Ditniepa. UncnoBble MHOXKecTBa. [Ipumepsl MHOXKECTB U3
KypcoB anreOppl W TeoMmeTpud. llepedmcieHne SJIEMEHTOB MHOXXECTB C IOMOIIBIO
OpPraHU30BaHHOTIO Nepedopa U npaBuiIa yMHOKEHUs. PopMyIna BKIOYEHUS -UCKITIOUCHHMSL.

DOneMmeHTapHbIe  COOBITHS.  BepostHocTH — cioydallHBIX — coObiTmid.  ONBITBI €
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUAMU. CydaifHbIN BBIOOD.

I/I3M€p€HI/I€ pacc€ruBaHrs 4YHUCJIIOBOIro MacCCHUBaA. I[I/ICHCpCI/IFI U CTaHAAPTHOC OTKJIOHCHHC
YHCJIOBOTI'O Ha60pa. CpoiicTBa JUCTICPCHUH MW CTAHAAPTHOI'O OTKJIOHCHHA. I[I/Ial"paMMH
pacCcC€ruBaHuA IBYX Ha6J'IIOI[a€MI)IX BeauumH. JInHeiiHas CBI3b Ha AuarpaMMme pacCC€rBaHUs.

Hepeso. [lepeBo ciydaiiHOro skcrnepumenTa. CBONCTBA AEPEBBEB: €AUHCTBEHHOCTD IyTH,
CBSI3b MEXJy YHCIIOM BEpUIMH U yucioM pebdep. [lonstue o mnockux rpadax. Pemenue 3anau c
IIOMOUIBIO 1EPEBLEB.

Jlornueckue coro3sl "U" u "NJIN". CBsi3b MEX Ty TOTHYECKUMU COIO3aMU U ONIEPALIUSIMHU HAJl
MHOXecTBaMU. Vcroap30BaHne IOTHYECKUX COIO30B B anreodpe.

CrnyuaiiHple COOBITHSI KaK MHOXECTBa 3JIEMEHTapHbIX coObITHH. IIpoTHBOIOIOKHBIE
coObITus. Onepanuu Hajg coObITusMU. PopMyra CI0XKEeHUs! BEPOSITHOCTEH.

[IpaBuo yMHOXKEHUS BEPOSITHOCTEN. Y CIIOBHAs BEPOSITHOCTH. [IpeacTaBienue cirydaifHOro
HKCIIEpUMEHTA B BHJIE iepeBa. He3aBrcruMble COOBITHS.

147.6.4. Conepxanue o0ydeHus B 9 kinacce.

Kombunatopaoe npaBuio ymHoxkeHus. [lepecranoBku u ¢dakropuan. Yucno coueTanut u
TpeyrosbHUK [lackans. CoicrtBa umcen coderanumii. bunom Herootona. Pemenne 3amau ¢
UCIOJIb30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckass BepossTHOCTh. Ciy4ailHbI BBIOOp TOYKM M3 (UIyphl Ha IJIOCKOCTH, U3
OTpE3Ka, U3 IyTU OKPYKHOCTH.



Hcneiranns. Yenex u Heyaauda. Cepust CIbITaHUM 10 nepBoro ycnexa. Cepust UCIIBITaHUI
bepunymnu. BepositHoctu coObituii B cepun ucnbiTanuid bepuymnu. Criy4aiiHbelii BBIOOp U3
KOHEYHOI'0 MHOKECTBA.

CiyyaliHasi BeJIMYMHA U paclpenesieHne BeposiTHOCTel. [Ipumepsl ciiydallHbIX BEJIWYHH.
Baxnble pacnpeneneHusi - YUCIO MOMBITOK B CEPUM UCMBITAHUN JO MEPBOrO ycrexa U YUCIO
YCIIEXOB B CepUU UCTbITaHUI bepHyn (reoMmeTprueckoe 1 OMHOMHAIILHOE PacIIpeIeTICHus).

MareMaTnueckoe OKHUJaHNE CIIy4aiiHOW BeINYUHbl. PU3HUECKUI CMBICII MAaTEMAaTUYECKOIO
oxkunanus. [Ipumepsl UCTIOIB30BaHUA MAaTEeMaTUYECKOTO OXKUJIaHus. Jlucnepcuss U CTaHAapTHOE
OTKJIOHEHHE CiIydailHOM BenuuuHbl. CBOMCTBA MaTEMaTUYECKOTO OXUJAHUA W JUCIIEPCHUU.
MaremaTuyeckoe OKUJIaHUE U JUCIIEPCUsI U3YUEHHBIX pacipeaeaeHUuin.

Hepaencto YeObimeBa. 3akoH OONBIINX Yncell. MaTeMaTn4eckue OCHOBaHUS U3MEPEHUS
BEpOSATHOCTEH. Poiib 1 3HaueHHe 3akoHa OOJIBIINX YKCE B HAyKe, B IPUPOJIE U OOLIECTBE, B TOM
YHCIIe B COLMOJIOTHYECKUX 00CIEeIOBAaHUSIX U B U3MEPCHHUSX.

147.6.5. IlpenmeTHbIE pe3yIbTaTHl OCBOSHUS IPOrpaMMBbl yueOHOTo Kypca "BeposiTHOCTh 1
cTaTucTUKa'.

147.6.5.1. IlpenMeTHble pe3ynbTaThl OCBOEHHUS HpPOrpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yurate uHbOpMaIMIO, MPEICTAaBICHHYI0 B TaOlWIaX, Ha AWarpaMMmax, MpPeACTaBIAThH
JAaHHBIE B BHUJE TaOJIUIl, CTPOUTH CTOJIOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE TUATPAMMBI I10
MaccHBaM 3HAYCHUIA.

OnuceiBaTh W HHTEPIPETHPOBATH peajbHbIC YUCIOBBIC JIaHHBIC, IPEICTABIICHHBIC B
Tabluuax, Ha AuarpaMMmax, rpagukax.

Hcmons3oBaTh IJI1 ONMUCAaHUA JAaHHBIX CTATUCTHYCCKUC XAPAKTCPUCTHUKHU: CPEAHECC
apI/I(i)MCTI/I‘ICCKOC, MECHaHa, HanOOJIbIIICe U HAMMEHBIIIEE 3HA4YCHUA, pa3Max, KBapTUIIHA.

Nwmetps mpezncTaBieHue O JIOTUYECKUX YTBEPKACHHUSIX M BBICKA3bIBAHUSAX, YMETh CTPOUTH
OTpHIIaHusi, (GOPMYIUPOBATh YCIOBHBIE YTBEPXKAEHHUS NpPU pEIIEHHM 3a/a4y, B TOM 4YHCIE M3
JIPYTUX y4eOHBIX KypCOB, UMETh IIPEJICTABICHUE O TEOPEMAX-CBOMCTBAX U TeOpeMax-IIpU3HaKax,
0 HEOOXOAUMBIX M JOCTATOUHBIX YCIOBHUSX, O METO/E JOKa3aTeIbCTBA OT IPOTUBHOTO.

Nmets npeacTaBieHue 0 CIry4aiHOM U3MEHYMBOCTH HA IPUMEpaxX Pe3yIbTaTOB H3MEPEHUH,
IeH, (U3NYEeCKUX BEJIMYMH, AHTPOIOMETPUYECKUX JAHHBIX, HMETb NPEACTaBICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonws30Barh 171 ONMCAaHUA JAHHBIX YaCTOTHI 3HAYEHUH, TPYIIIIUPOBATh JaHHbBIE, CTPOUTH
TUCTOTPaMMBbI IPYNIMPOBAHHBIX JTAHHBIX.

Hcnonb3oBarh rpadpl sl pemieHus 3a1ad, UMETh MPEICTaBICHHE O TePMUHAX TEOPHUU
rpadoB: BepinHa, pedpo, 1eMb, UK, TyTh B rpade, UMeTh IpeacTaBieHne 00 00xoe rpada u
00 OpHUEHTUPOBAHHBIX Tpadax.

147.6.5.2. IlpenmeTHble pe3ysbTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 8 Kiacce.

OHepI/IpOBaTI) MOHATHUAMKU MHOXECTBA, IIOAMHOXKCCTBA, BBIIOJHATE OIICpallid HaQ
MHOXKXECTBaAMU: O6’LC,[[I/IHCHI/IC, nepeceucHuce, MEPCUUCIIATH OJICMCHTBI MHOKECTB C



UCTIOJIb30BaHUEM OPTaHU30BAaHHOTO Mepedopa 1 KOMOMHATOPHOTO MPaBHIa YMHOKCHUS.

HaXO,I[I/ITB BCPOATHOCTH CquaﬁHBIX COOBITHH B Cﬂy‘laﬁHBIX OIIbITax, 3Hasi BCPOATHOCTH
SJICMCHTApPHBIX CO6BITHﬁ, B TOM YHUCJIC B ONbITax C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU
CO6HTI/I${MI/I, HUMCETDH ITOHATHUE O CJ'Iy‘I&fIHOM BBIGOpe.

OnuceiBaTh JaHHBIE C IIOMOILIBIO CPEIHUX 3HAUEHUN M MEp pacceuBaHus (qucrepcus U
CTaHJApTHOE OTKJIOHEHHE). YMEeThb CTPOUTb U HHTEPIPETUPOBATh JUATPAMMbl PACCEHMBAHMUA,
MMETh NPECTABICHUE O CBA3M MEKy HAa0JI0JaeMbIMHU BETUYUHAMHU.

Nwmets mpencraBieHue o 1epeBe, 0 BepUIMHAaX U pedpax JepeBa, UCIOJIb30BaHUU JIEPEBHEB
IIPU PELIEHNH 33/1a4 B TEOPUU BEPOSITHOCTEH, B APYTUX yUEOHBIX MATEMAaTUUECKUX Kypcax U 3a7a4
U3 IpYTUx y4eOHBIX MPEeIMETOB.

OmnepupoBarh NOHATHEM COOBITHS KaK MHOXKECTBA AJIEMEHTAPHBIX COOBITHH CITyd4aifHOTO
OIBITA, BBIIOJHATH ONEPALUU HAJ COOBITUAMHU, UCIOIb30BATh IPU PEIICHUH 3a]a4 AUarpaMmbl
Diinepa, YMCIOBYIO MPSAMYIO, IPUMEHSTH (YOPMYITY CIIOKEHHS BEPOSITHOCTEH.

ITonb3oBaThes IMpaBUJIOM  YMHOXKCHUIA BepOHTHOCTCﬁ, HCIIOJIBb30BaTh JACPCBO  AJIA
MNpeaACTaBJICHUA cnyqaﬁHoro OllblTa HOpHU PCIICHHUMU  3ajady. OHGpI/IpOBaTI) IIOHATHEM
HE3aBHCUMOCTH COOBITHH.

147.6.5.3. IlpenmeTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl y4eOHOro Kypca K KOHIlY
oOyuenus B 9 kiacce.

[Tonp30BaTbcss KOMOMHATOPHBIM MPAaBUIIOM YMHOKEHUS, HAXOJIUThH YUCIIO MEPECTaHOBOK,
YHCJIO COYETAHUM, MI0JIb30BAThCS TPEYroabHUKOM llackans npu pemenuu 3agad, B TOM 4HCIIE Ha
BBIUMCJIEHUE BEPOSITHOCTEN COOBITHI.

Vcnonb30BaTh NOHATHE FEOMETPHUUECKOM BEPOATHOCTH, HAXOAUTh BEPOSTHOCTH COOBITUI B
OMbITaX, CBA3AHHBIX CO CIy4ailHBIM BBIOOPOM TOYEK M3 IUIOCKOM (PUryphl, OTpe3Ka, JJIMHBI
OKPY>KHOCTH.

HaXOI[I/ITI) BCPOATHOCTHU COOBITHUH B OIIbITax, CBA3aHHBIX C UCIBITAHUAMHU A0 JOCTHIKCHHA
MEpBOro ycClricxa, B CCpUAX HUCIBITAaHUN EepHyHHI/I.

Nwmets npesacTaBneHne o cay4yailHbIX BETUYMHAX U PaclO3HABaTh Cly4yailHble BEJIMYMHBI B
ABJICHUSAX OKPYXKAIOIIETr0 MUpa, OIIEpUPOBATh MOHATUEM ''pacCIIpeieIEHUE BEPOSITHOCTEN". Y METh
CTPOUTH paclpe/ieleHHsl BEPOSITHOCTEN 3HAUEHUH CIydallHbIX BEJIMYMH B U3YUYEHHBIX OIbITAX.

Haxomute Marematuueckoe OXHUAAHUE M JUCIEPCUI0 CIy4alHONM BEIUYMHBI 10
pacIpenesieHHI0, NPUMEHATh YHUCIOBBIE XapPaKTEPUCTHUKH M3YYEHHBIX PpACIPENECICHUN IIpH
peLICHUH 3a/1ay.

I/IMGTI) Hpe)]CTaBJ'IeHI/IC O 3aKOHEC CJ'IyIIaI\/'IHI)IX YJHUCCJI KaK O HpOfIBJ’IeHI/II/I 3aKOHOMepHOCTI/I B
CJlydyaliHOW HM3MEHYHMBOCTH, TOHHUMATh MaTeMaTH4ecKoe OOOCHOBaHUE OJIM30CTH YACTOTHI U
BEPOSITHOCTH COOBITHsA. VMIMeTh TpejcTaBiIeHHEe O POJIM 3aKOHA OOJBIIMX YHCET B MPUPOAE U
oO1IecTBe.
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