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2.1.6. PABOYAsI NPOI'PAMMA VYYEBHOI'O IIPEIMETA «MATEMATHUKA»
(BA30OBbIA YPOBEHD)

Pabouaa npozpamma yuebno2o npeomema «Mamemamuxka)y cocmaeieHa 8
coomeemcmeuu ¢ OI'OC 000 u Deodepanvuoit padoueii nPOPAMMOIN yuedHO20 npeomema
«Mamemamuxa» Dedepanvhoil oopazosamevhou npozpammot 000.

PabGouas mporpamma mo yueOHOMy mpeameTry «Maremaruka» (0a30BBI  ypOBEHB)
(mpenMeTtHast o0acTh «Maremarrka ¥ WHPOpMATHKa») (Janee COOTBETCTBEHHO - MpoTrpaMma IIo
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAeT MOSICHUTEIbHYIO 3allUCKy, CcoJAepkaHHe oOydeHwUs,
IUTAaHUPYEMBIE Pe3yNIbTaThl OCBOEHUS MPOrpaMMbl IO MaTeMaTHKE.

1) HOSACHUTEJIBHAS 3AITMCKA

[Tporpamma mo maremaruke it oOydaromuxcst 5-9 kimaccoB pazpadborana Ha ocHoBe PI'OC
O0OO. B mnporpamMmMe Mo MaTeMaTHKE YYT€Hbl HMAEHM W TIOJOKEHUS KOHIEMUIWUHU PAa3BUTHS
MareMatudeckoro oopasoBanus B Poccuiickoit deneparmm.

[IpenmMeToM MaTeMaTUKHU SBIAIOTCS (yHAAMEHTaJbHBIE CTPYKTYphl HAallero Mupa -
MPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOIICHHS (OT MPOCTEUIINX, YCBAUBA€MbIX B
HEMOCPEJCTBEHHOM OIBITE, A0 JOCTaTOYHO CIIOKHBIX, HEOOXOAUMBIX Ul Pa3BUTHS HAYIHBIX U
MPUKIAIHBIX uei). Maremaruueckue 3HaHUS 00€CIeYrBaIOT MOHUMAaHUE MPUHIUIIOB YCTPONUCTBA
U UCHOJB30BAaHUS COBPEMEHHOW TEXHHUKH, BOCHPUATHE U HMHTEPIPETALHUI0 COLMAIBLHOM,
HSKOHOMMYECKOM, MONUTHYECKOW HWHGOpMaLKK, [Hal0T BO3MOXKHOCTH BBIIIOJIHATH pPacuéThl U
COCTaBJISATh AJITOPUTMBI, HAXOAUTh U MPUMEHATH (GOPMYIIbI, BIAJETh NMPAKTUYECKUMHU MpUEMaMU
reOMETPUYECKUX HM3MEPEHUH U TOCTPOCHUM, uYuTaTh HMH(OpPMALMIO, MPEACTAaBICHHYIO B BUJE
TabJIUL, JUarpaMM U rpaUKoB, KUTh B YCIOBHUSAX HEONPEAEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN
XapakTep CIydalHBIX COOBITHI.

N3ydyenne matematuku GopmupyeT y oOydarolmuxcs MaTeMaTHUYECKUW CTHIJIb MBIIUICHUS,
MPOSIBIIAIOMINNCA B ONPENCIEHHBIX YMCTBEHHBIX HaBblkaX. OOyuwaronipecsi OCBaMBaIOT TaKue
MpUEMBI M METO/IbI MBIIIJICHUS], KAK MHIYKIMS U ASTyKIUs, 0000IIeHre U KOHKPETU3allus, aHallu3 U
CUHTE3, KiacCUpUKaMs W CcHcTeMaTu3anus, abcTtparupoBanue U aHajorus. OOBEKTHI
MaTeMaTHYEeCKUX YMO3aKIIOUEHHUH, TpaBUilia KX KOHCTPYHPOBAaHUS PpACKPBIBAIOT MEXaHU3M
JIOTUYECKHUX TOCTPOCHHH, CIOCOOCTBYIOT BBIPAOOTKE yMeHHs (HOpPMYyIUpOBaTh, 0OOCHOBHIBATH U
JOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JOTHYECKOE MblleHue. V3yueHne MareMaTUKu
obecnieunBaet (HopMHpOBaHHE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIEHUS U BOCIIUTAHUE YMEHUI
NeCTBOBATH 0 3aJJaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mporecce pemenus 3amad - OCHOBOM Y4YEOHOM JIEATEIHPHOCTH Ha YpOKaXx MAaTEMaTHKU -
pa3BHUBAIOTCS TBOPUYECKAs U MPHUKIAIHAS CTOPOHBI MBIIILICHUS.

OOyuenue wmaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh y OOY4YaloOMIUXCS TOYHYIO,
paloHaIbHyl0 U MHGOPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOAXOMSAUINE S3BIKOBBIE,
CUMBOJIMYECKUE, Tpaduyueckue cpeacTBa Uid BBIPAXKEHUS CYXKICHMM W HarIsAHOTO HX
MIPE/ICTaBICHHUS.

[Ipy u3yyeHUM MaTEeMaTHKH OCYILECTBISETCs oOlee 3HAKOMCTBO C METOJaMH TO3HAHMUS
NeUCTBUTENHLHOCTH, MPEACTABICHUSIMH O ITPEIMETE U METO/1aX MaTEMATHKH, UX OTIMYHUU OT METOJI0B
JPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH s
pElIeHNs HayYHBIX U MPUKJIAJHBIX 3a/a4.

Ilpuopumemmnvimu yenamu odyuenusa mamemamuke 6 5-9 Knaccax A6AA0McA:

- (QopmupoBaHME LEHTPAJbHBIX MaTeMaTHYECKUX TOHATUN (YUCIIO, BEIHYMHA,
reoMeTpuueckas  ¢urypa, TMEpeMEHHas, BEPOATHOCTh,  (QYHKIHUA),  0OECIeUYnBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa3oBaHus 00y4aroIIuXCs;

- MojBe/eHNEe O0yYaroImuXcsl Ha JAOCTYITHOM JJisl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U



MaTeMaTHUKd M OKpYXKAIOUIEro MHpa, NMOHMMAaHHME MaTeMaTHKU KaK YacTH oOled KylbTypbl
YeJI0BEYECTBA;

- pa3BUTHE MHTEJUIEKTYaJIbHBIX M  TBOPUYECKUX CHOCOOHOCTEH  oOydarommuxcs,
M03HABATEIbHON aKTUBHOCTH, MUCCIEAOBATEIbCKUX YMEHUN, KPUTHUHOCTH MBIIIJICHUS, HHTEpeca K
M3YYEHUIO MAaTEMaTUKU;

- ¢opmupoBanue (yHKIIMOHATIHLHOW MaTeMaTHUYECKON T'PaMOTHOCTH: YMEHHs pacro3HaBaTh
MIPOSIBIICHUSI MaTeMaTUYECKUX MOHATHM, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallUsiX W TpPH HU3YYEHUU JPYruX Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (GopMynupoBaTh MX Ha S3bIKE MAaTeMAaTUKH M CO3JaBaTh MaTeMaTUYECKUE
MOJENU, TMPUMEHITh OCBOCHHBIM MaTeMaTHYeCKUW ammapaT [js pelieHdus MPaKTHKO-
OpUEHTHUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJyYECHHBIE PE3YIbTATHI.

OcHo8Hble TUHUU COOEPHCaHUs NpocpamMmMbl no mamemamuke 8 5-9 knaccax: «YHucna u
gbluucieHusny, «Ancebpa» («Aneebpauueckue evipadgcenusy, «Ypaenenus u HepaseHcmear),
«Dynkyuuy, «leomempusy («leomempuueckue ueypbr u ux ceoticmea», «HM3mepenue
2eomMempudecKux enuduny), « Beposmmocms u cmamucmuxay.

JlaHHble JMHUM pPa3BUBAIOTCA MapajulebHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM KOHTaKTE U B3aUMOJICHCTBHUHU.

Copep:xaHue mporpamMmbl [0 MaTeMaTHKe, pachpefeNéHHOoe 10 rojaaM oOyueHwus,
CTPYKTYPUPOBAHO TakuUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOIpPOCaM
oOyuaromyecs: 00pallaguch HEOJTHOKPATHO, YTOObI OBJIAJIEHUE MATEeMaTHUYECKUMU MOHATHUSAMH U
HaBbIKAMU OCYIIECTBISIIOCH IOCJIENOBATEIbHO U TOCTYHATeNbHO, C COOMIOJICHWEM MPHUHIIMIIA
MPEEeMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYAINCh B OOILIyI0 CHUCTEMY MaTeMaTHYeCKUX
MpeICTaBICHUI 00yYaroMXCsl, paciupsis U yriryouss e€, 00pa3ys MpOYHble MHOKECTBEHHBIE CBS3ZH.

B cootBerctBuu ¢ ®I'OC OO0 Marematuka sBisieTcs 00s3aTENbHBIM YIEOHBIM MPEIMETOM
Ha ypOBHE OCHOBHOTO 0011ero oopazoBanus. B 5-9 kimaccax maTemaTrka TpaaullmOHHO U3y4aeTCs B
pamKax ciIeAyIoUuX yueOHbIX KypCOB:

B 5-6 kiaccax - kypca «MaremaTuka,

B 7-9 Kiaccax - KypcoB «Anredpay (BKIFOUast JJIEMEHTHI CTATUCTUKU U TEOPUH BEPOSITHOCTEH )
u «['eomeTpus».

[TporpamMmMoii MO MaTeMaTHKE BBOJMTCS CAMOCTOSITENIBHBIN yueOHBIN Kypc «BeposTHOCTh 1
CTaTUCTUKA.

Mecmo yueonozo npeomema «Mamemamukay 6 yueoHom niamne

OO61Iee 9nCIIO YacoB sl M3yYeHUsI MaTeMaTUKH (0a30BbI YPOBEHB) HA YPOBHE OCHOBHOTO
obmero oopazoBanus, - 952 yaca:

B 5 kiacce - 170 gacoB (5 4acoB B HECIIO),

B 6 kiacce - 170 gacoB (5 4acoB B HECIIO),

B 7 kmacce - 204 gaca (6 4acoB B HEJICIIO),

B 8 kimacce - 204 gaca (6 4acoB B HEJICIIO),

B 9 kiacce - 204 gaca (6 yacoB B HEJIEIIO).

2) INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOI'PAMMbBbI YYEBHOI'O
NPEAMETA «MATEMATHUKA» HA YPOBHE OO0

W3yueHne maTeMaTHKH Ha YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHUs HAIpaBiICHO Ha
TOCTIDKEHHE OOYYalONIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
Pe3yIbTaTOB OCBOCHUS YIEOHOTO MIPEMETA.

JIMUHOCTHBIE PE3YJIBTATDI
JIuunocmmusle pe3ynomamul 0C60€HUSA RPOZPAMMBL HO MAHIEMAMUKE 6KTIOUAIOM
1. Ilampuomuueckoe éocnumanue:



- TpOSBIIEHUEM HHTEpeca K MPONUIOMY W HACTOAUIEMY POCCHUMCKOW MaTeMaTHuKH,
LIECHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHMSM pPOCCHHCKMX MaTE€MaTUKOB M  POCCHHUCKOU
MaTeMaTHUYeCKON HIKOJIbI, K UCIOJb30BAHUIO ITUX JAOCTHKEHHH B JPYTUX HayKaX M MPUKIATHBIX
chepax;

2. I'pasicoanckoe u 0yxoeHo-HpascmeeHHoe 60cCnumanue:

TOTOBHOCTBbIO K BBIMOJHEHUIO OOS3aHHOCTEH Tpa<AaHWHA M peau3alliud €ero Ipas,
MpPE/ICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUH,
MPOIIEAYp TPAXIAHCKOTO OOIIeCTBa (HApuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM IMPUMEHEHUEM JTOCTHKEHUIN HayKH, OCOZHAHHUEM
BaYKHOCTHU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3. Tpyooeoe éocnumanue:

- YCTaHOBKOW Ha aKTHMBHOE y4YacTHE B PEIIEHUU MPAKTUYECKUX 3aJa4 MaTeMaTH4YeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4YecKoro oOpa3oBaHUSl Ha MPOTSHKEHUU BCel
XKU3HU JUISl YCHEIIHOW MpoecCUOHANBHON IEeSITeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX yYMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAMBHUAYAIbHON TPaeKTOPHUH 00pa30BaHUS U KUIHEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U 0OIECTBEHHBIX OTPEOHOCTENH;

4. Icmemuueckoe eocnumanue:

- CIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U J3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aJa4, pPEUICHUM, pacCyKICHUIM, YMEHUIO BUIETh MaTeMaTHUeCKWE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5. llennocmu nayunoz2o noznanus:

- OpHEHTalueld B JIEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX IpeACTaBiIeHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UeJIOBEKa, MPUPOAbl U 0OIIecTBa, MOHUMaHUEM
MaTeMaTH4eCKON HayKH Kak cepbl YeTOBEUECKON JeSITEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHS IUBUIM3AIUH, OBJIAJCHUEM SI3bIKOM MaTEeMAaTUKH U MaTEMaTUYECKOM KyJIbTypoil Kak
CpPEICTBOM I[IO3HAHUS MHpa, OBJAJACHHEM TNPOCTEHIIMMU HAaBBIKAMHU HCCIIEOBATEIbCKOMN
NeSITENbHOCTH;

6. @usuueckoe eocnumanue, Gopmuposanue Kyabmypvl 300pP06ba U IMOUYUOHATbHO20
onazononyuus:

- TOTOBHOCTBIO PUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbS, BEICHUS
3I0POBOTO 00pa3za >KU3HU (3A0pPOBOE TNMUTAHHME, COATAHCUPOBAHHBIN PEXUM 3aHATUM W OTIbIXA,
peryasipHas ¢u3nuecKkass aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedieKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa JPYroro 4eJoBeKa;

7. IKonozuueckoe eocnumanue:

OpUEHTAlle Ha MPUMEHEHHEe MaTeMaTHMYeCKHUX 3HAHWW JJI pelIeHHs 3ajad B o0nactu
COXPAaHHOCTH OKpYXKalouleil cpepl, IJIaHUPOBAHMS TIOCTYIIKOB M OIEHKM HUX BO3MOMXHBIX
MOCJIEJICTBUIM JUIsl OKpY)XKAlolled cpenbl, OCO3HAHHEM TIJI00AJbHOTO XapaKTepa 3KOJOTUYECKUX
mpoOJIeM U IyTel WX pelIeHNs,

8. Aoanmayuna Kk usmeHANWUMCA YCIIOBUAM COUUATbHOU U RPUPOOHOIL CPEObL:

- TOTOBHOCTBIO K IGUCTBUSAM B YCIOBHUSIX HEOTPEAEIEHHOCTH, IOBBIICHUIO YPOBHSI

- CBOEWM KOMIIETEHTHOCTH 4Yepe3 NMPAKTUYECKYIO0 AEATEIbHOCTb, B T.4. YMEHHE YUYUTHCA Y
JPYTUX JIoeH, IpruoOpeTaTh B COBMECTHON JIEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMITETEHIIUI
U3 OMbITA APYTHUX;

- HE0OXOIUMOCTBHIO B (POPMHUPOBAHMH HOBBIX 3HAHH, B T.4. GOPMYIUPOBATH UACH, TOHATHUS,
rUN0TEe3bl 00 00bEKTaX U SBJIECHUSX, B T.U. PaHEE HE U3BECTHBIX, 0CO3HABATH JEPHUIIUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;

- CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpeOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh NPUHHMAEMbIE pEUIeHUS U JEUCTBHUS,
(bopMynupOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI



B pezynemame oceoenus npozpammel no mamemamuke Ha ypPO8He OCHOBHO20 00u4ec0
oopazoseanus y ooOyuarowecoca 0yoym cgopmuposansvl memanpeomemmuvlie pe3)ibmamal,
xapakmepusylouwjueca 061a0eHueM YHUBEPCATbHLIMU  NO3HABAMENbHLIMU  OClCGUAMU,
YHUBEPCAIbHBIMU KOMMYHUKAMUBHOIMU OCUCMEUAMU U YHUBEPCATbHBIMU Pe2yIAMUEHbIMU
oelicmeuamu.

YHuBepcanbHbIE TMO3HABATENbHBIC JIEUCTBHS 00ecmeunBaroT (GopMHpOBaHHE 0a30BBIX
KOTHUTHBHBIX TPOILIECCOB OO0yJaromuxcsi (OCBOGHHE METOJOB IMO3HAHUS OKPYXKAIOUIETO MUpA,
MIPUMEHEHHE JIOTUYECKHX, UCCIIEIOBATEIIbCKUX OTIEpaIliii, YMEHUH paboTaTh ¢ nH(popmarmen).

Hoznaeamenvnvie YY/[

YV obyuarowezocs 6yoym cgopmuposanvl credyrouue 6a3osvle nocudeckue Oelcmeus KaxK
yacmo nosnasamenvuvix YV/I:

- BBIABIIATh U XapaKTEPU30BAThb CYLIECTBEHHbIE MPHU3HAKK MaTEeMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUI MEXy MOHATUSAMH, (POPMYJIUPOBATh OINpENEICHUs IOHATUH, yCTaHABIMBATh
CYIIECTBEHHBIH MPU3HAK KIAacCU(PUKALUU, OCHOBAHUS i1 OOOOIIEHHS] U CpaBHEHUS, KPUTEpUU
MIPOBOJMMOTO aHAIH3a;

- BOCIPUHHUMATh, (HOPMYIHUPOBATh M TNPEOOPa3OBBIBATH CYKICHHS: YTBEPAWUTEIbHBIE U
OoTpuLaTeNbHbIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

- BBISIBIIATh MaTE€MaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTHUBOpedHs B (akTax,
JAHHBIX, HAOIIONEHUAX U YTBEP)KJICHUSX, TPEATIaraTb KpUTEPHUH /7S BBISIBICHUS 3aKOHOMEPHOCTEMN
Y MMPOTHUBOPEYHI;

- IPOBOJUTDH BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

- pa3bupaTh 0Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPKACHUN (TpsSMble U OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENILHO HECIIOXKHBIE JJOKA3aTeNIbCTBA MaTeMaTUYeCKUX (PaKkTOB, BHICTpAUBATh
apryMeHTaluio, TMPUBOJUTH NPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

- BRIOMpaTh croco0 pemeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIHKO BapHAHTOB PEIICHUS,
BbIOMpaTh HarboJIee MOIXOIAIMINNA ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

YV obyuarowezocs 6yoym copmuposanvl credyiowue 0a308vie UCCIE008AMENbCKUE
Oelicmeusl Kak yacms yHusepcaivhvlx YV/I:

- HCIIOJIb30BATh BOMPOCH! KaK MCCIEA0BATEIbCKUNH HMHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, CAMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;

- MpPOBOJAWUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIH SKCIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHME IO YCTAHOBJIEHUIO OCOOCHHOCTEl MaTeMaTH4YecKoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTY COOO0i;

- CaMOCTOSITENHHO (popMynHpoBaTh 000OIIEHHS U BBIBOJIBI MO pPe3yibTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIEeI0OBAaHUs, OIICHHBATh JOCTOBEPHOCTh MOJYYEHHBIX DPE3yIbTaTOB, BBIBOJOB U
0000I1IeHMI;

- MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTaTh MPEATNOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

YV obyuarowezocs 6yoym copmuposanvl ymenus pabomams ¢ uH@opmayuel Kax uacmo
VHUBEPCAIbHBIX NO3HABAMEILHBIX Y4eOHbIX OetiCMBULL:

- BBISABJIATh HEJOCTATOYHOCThH M U30BITOYHOCTh MH(GOPMALINK, TaHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a/1a4H;

- BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH uH(pOopMaLNIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

- BeIOMparh ¢GopMmy mnpeacTaBieHUs WHGOOPMALKUU U WIUTIOCTPUPOBATH pEllaeMble 3aauu
cXeMaMu, AuarpaMMaMH, HHOM rpadukoi U MX KOMOUHALUSAMU;

- OLIEHMBATh HAAEKHOCTh MHMOPMALUU MO KPUTEPHSIM, MPEAJIOKEHHBIM YUYHUTEIEM WU



c(OpMyIUPOBAHHBIM CAMOCTOSITEIIHHO.

Kommynuxkamuenwvie YY/{

YV obyuarowecocs 6yoym chopmuposanvl ymerus obujeHus KaKk 4acmv KOMMYHUKAMUBHBIX
YVI:

- BOCHPUHUMATh U (QOPMYIHPOBATH CYKICHHUS B COOTBETCTBUM C YCIOBHUSIMH U LIETISIMU
oOu1eHus, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PEeLISHUS 3a7jaud U MOJTYYeHHBIM pe3ylbTaTaM;

- B X0JIe¢ 0OCYX/JIEeHHsI 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOW TEMBI, MPOOJIEMBI,
pemaeMoi 3ajauM, BBICKA3bIBATh HJIEW, HAlEJEHHblE HAa TMOWUCK pPELICHHS, COMOCTABJIATH CBOU
CYXJCHUS C CYXKICHHUSIMHU JPYrUX YYaCTHUKOB AHaiora, oOHapyKHUBaTh paziMuhe€ U CXOJCTBO
MO3UIUH, B KOPPEKTHOU hopMe GOpMyTUpOBaTh pa3HOTIACHsl, CBOU BO3PAKECHUS;

- TPEICTaBJATH PE3yNbTaThl PEUICHHUS 3aJaud, SKCIEPUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBHICTYIUICHHUS C YYETOM 3aJay MPE3EeHTAllMH U 0cOOeHHOCTEN
ayJTUTOPHUH.

YV obyuarowezocs 6yoym chopmuposanvi ymeHus COmMpyoHuuecmea Kax —uyacme
KommyHuxamusnwvix YVJ/I[:

- MOHMMATh M UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUAYAJIbHON pabOThl Mpu
pelIeHny y4eOHbIX MaTeMaTHUeCKHX 3aay;

- NMPUHUMATh LeJIb COBMECTHOW AEATEIbHOCTH, IJIAHUPOBATh OPTraHMU3ALMIO COBMECTHOMU
paboTHI, pacnpeaeisaTh BUAB pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC M PE3YIbTaT PabOTHI,
000011aTh MHEHHSI HECKOJIbKUX YEJIOBEK;

- y4acTBOBaTh B TPYNMOBBIX GopMax padoThl (0OCYyXaAeHHS, 0OMEH MHEHHUSIMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BBIIOIHITH CBOIO YaCTh pPa0OTHI M KOOPAMHUPOBATH CBOU JEHCTBUS C APYTrUMHU
YJieHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOAYKT MO KPUTEPUAM,
cOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Pezynamuenvie YY/[

YV obyuarowezocs 0yoym cghopmuposamvl ymeHus camoopeaHuzayuu Kak — yacmo
pezynamuenvix YV/{:

- CAMOCTOSITENIHO COCTABJISITh IIJIaH, aJITOPUTM PELIeHuUs 3aauu (MM ero 4acTh), BHIOUpaATh
croco® pemeHUss ¢ y4ETOM HUMEIOUIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BapHAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.

V obyuarowezocs 6yoym cghopmuposanvl ymerus CaMOKOHMPOJisl KAK 4acmb pecyasimueHblx
YVI:

- BJaJeTh croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3ylibTaTa peuieHus
MaTeMaTUUeCKOM 3a/1a9mu;

- TOpPeABUACTb TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPU PELICHUU 337ayd, BHOCUTH
KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HallICHHBIX OLINOOK, BHISBICHHBIX
TPYAHOCTEM;

- OIICHMBAThb COOTBETCTBUE pe3yJbTaTa IESTEIbHOCTH MOCTABICHHOW IENHU M YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WIM HEJOCTMXKEHUS LENH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEJIMETHBIE PE3YJIbTATHBI
[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPaMMBbI 110 MaTeMaTHKE MPEJCTaBICHbI MO roj1aM
0o0y4eHHs B paMKax OTACIBbHBIX Y4eOHBIX KypcoB: B 5-0 Kiaccax - Kypca «Maremaruka», B 7-9
KJ1accax - KypcoB «Anredpay, «I'eomerpus», «BeposTHOCTh M CTATHCTHKAY.
3) COAEP) KAHUE YYEBHOI'O IPEJIMETA «<-MATEMATHUKA»

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA»
5-6 KUVIACC




1) HOSACHUTEJIBHAS 3AITMCKA

Ilpuopumemmnvimu yenamu odyuenua mamemamuxe 6 5-6 Knaccax A6Aa0OmMca:

- MpoJoJKEeHUE (OPMHUPOBAHUS OCHOBHBIX MATEMaTHYECKMX MOHSITHHA (YHCIO, BEIMUYMHA,
reoMeTpuueckas  ¢urypa), 0oOECINEYMBAIOIIMX  NPEEMCTBEHHOCTh W MEPCHEKTUBHOCTH
MaTeMaTHYEeCKOTO 00pa30BaHUsI 00yJaIONTUXCS;

- pa3BUTHE MHTEJUIEKTYaJlbHBIX M  TBOPYECKUX CHOCOOHOCTEH  oOydarommxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHM, HHTEpeca K U3YYEHUIO MaTEMaTUKH;

- MojBe/eHNEe O0yYaroImuXcsl Ha JAOCTYIHOM JJisl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXAIOIIEro MUpa;

- ¢opmupoBanue (HyHKIMOHATHHOW MaTEMaTHUYECKON T'PaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTH4ecKue 0OBEKThI B PEabHBIX )KU3HEHHBIX CUTYALUSIX, IPUMEHSATh OCBOCHHbIE YMEHUS IS
pelleHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, MHTEPIPETHPOBATh IMOJIYYEHHBIE pE3ylbTaTbl U
OILICHUBATh WX HAa COOTBETCTBUE MPAKTUYECKON CUTYaIUH.

OcHo8Hble TUHUU COOepHCaHUsl Kypca mMamemMamuku 8 5-6 Kiaccax - apugmemuyeckas u
2eomempudeckas, Komopwle pazeusalomcs NapaiiesibHo, Kaxrcods 8 COOmeemcmaun ¢ cooOCmeenHol
JIO2UKOU, OOHAKO, He He3a8UCUMO OOHA Oom OpYy20U, a 8 MEeCHOM KOHMAKme U 83aUMOO0elcCmaul.
Taxowce 6 Kypce MamemMamuky nPOUCXOOUM 3HAKOMCMBO C 2NeMeHmamuy aneedpsl U OnuUcamenbHol
CMamucmuxu.

W3ydyeHue apudmeTHUecKoro mMarepuala HauMHAeTCS CO CHCTEMATH3allud W Pa3BUTHUSA
3HAHUW O HATypaJbHBIX YMCIaX, MOJY4YEHHBIX Ha ypOBHE HaualbHOro oduiero oOpazosanus. [Ipu
3TOM COBEPUICHCTBOBAHME BBIYMCIUTEILHOM TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETHUECKUX
3HAHUA COYETAaeTCs C Pa3BUTHEM BBIYMCIUTENIBLHOM KyJIbTYphl, B YaCTHOCTH C OOy4eHUEM
MpocTEeHIINM MpUéMaM NPUKUAKH U OLIEHKH PE3ylbTaTOB BhIUMCICHHMH. V3yueHune HaTypanbHBIX
qrcel IpoA0JIKaeTcsl B 6 Kilacce 3HaKOMCTBOM € HauyaIbHBIMU MOHATHSIMH TEOPUU JETUMOCTH.

Hauano n3ydeHus 0OOBIKHOBEHHBIX M IECATUYHBIX ApOOEi OTHECEHO K 5 Ki1accy. ITO MepBhIN
3Tan B OCBOCHHH Jpo0Oeii, Koria MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMU, TIOHATUSMU TEMBI.
[Ipu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX APOOCi B MOJHOM OOBEME MPEIIIECTBYET H3YUYEHHUIO
JECSITUYHBIX Ipo0ei, 4To 1enecooOpa3Ho ¢ TOUYKH 3PEHUs JIOTUKU M3JI0KEHHUS YHCIOBOM JIMHUHU,
KOr/la MpaBWwiIa ACUCTBUNA C JAECATUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMAaMH BBIMOJIHEHUS ACUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C AECCATUYHBIMU
OpOOSIMU PACIIMPUT BO3MOXKHOCTU JUIsl TOHUMAaHUS OOYYalOIIMMHUCA MPUKIAAHOTO MPUMEHEHHS
HOBOM 3aMMcH MPH U3YYEHUHU APYTUX MPEAMETOB U IPU MPAKTUUECKOM HCTHOIb30BaHUU.

K 6 xnmaccy oTHec&H BTOpOH dTan B M3ydeHUU IPOOEH, T/Ie TPOUCXOUT COBEPIIICHCTBOBAHNE
HABBIKOB CpaBHEHHUS U MpeoOpa3zoBaHus ApoOel, 0CBOEHHE HOBBIX BBIUMCIUTEIbHBIX aTOPUTMOB,
OTTaYMBaHUE TEXHUKU BBIYUCIICHUH, B T.4Y. 3HAYCHUH BBIpAXKEHHM, coAepKalluX 1 0ObIKHOBEHHBIE,
U JeCATUYHBIE POOH, YCTAaHOBJICHHE CBSI3€ MEXly HUMHU, PACCMOTPEHUE TPUEMOB pEILICHUs 3aa4
Ha apobu. B Hauane 6 kgacca MpoUCXOIUT 3HAKOMCTBO C IOHATHEM IPOIEHTA.

Oco0eHHOCThIO U3YYEHHUS MOJIOKUTEIbHBIX U OTPUIATEIBHBIX YUCEIN SBISETCS TO, YTO OHU
TaKkK€ MOTYT paccMaTpUBaThCS B HECKOJIBKO 3TamoB. B 6 kiacce B Havane W3Y4eHHS TEMbl
«[lonoxutenbHple U OTpHULIATEIbHBIE YMCa» BhlIenserca noarema «llenble uncna», B pamkax
KOTOpPOIl 3HAKOMCTBO C OTpPUUATENbHBIMM YHCIAMH U JCUCTBUSMH C TMOJIOKUTEIBHBIMU U
OTpULATENbHBIMU YHCIIAMH ITPOUCXOJIUT Ha OCHOBE COJAEPIKATEIBHOTO MOAX0Aa. DTO MO3BOJSET Ha
JOCTYITHOM YpOBHE IMO3HAKOMUThH OOy4aIOUIUXCs MPAKTUYECKU CO BCEMU OCHOBHBIMH MOHATHUAMU
TE€MbI, B T.4. ¥ C IpaBWJIaMU 3HAKOB IpPH BBINOJHEHUU apupMeTHdeckux neiictsuil. M3yuenue
paInMoHAIBHBIX YHCEN OyIET MPOIOJDKEHO B Kypce airedpsl 7 Kimacca.

[Ipu oOyueHuM pernieHnto TEKCTOBBIX 3a/1a4d B 5-6 Kiaccax MCHOJIB3YIOTCS apu(MeTrndecKkue
npuémsl perieHus. [lpu orpaboTke BBIYMCIUTENBHBIX HaBBIKOB B 5-0 Kiaccax paccMaTpUBAaIOTCS
TEKCTOBBIE 3a/1a4M CJIEAYIOIINX BUAOB: 3a/1aul Ha JIBI)KEHUE, HAa YacTH, Ha MOKYIKU, Ha paboTy U
MIPOM3BOIUTENBHOCTD, Ha MPOIIEHTHI, HA OTHOLIEHUS U mponopuuu. OOyyaronirecs: 3HaKOMATCS C



npuéMaMu pemIeHus 3a/1a4 nepe0opoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTarh ¢ nHGOpMaIlre,
MIPEACTABICHHOUN B (hopMe TAOIHI] HIIA JTUATPAMM.

B mporpamme yueOHOro Kypca «MaremaTuka» MpeaycMOTpeHO (HOpMHUpOBaHHE
MPOMNEAEBTUUECKUX anredpandyeckux MpeacTaBieHui. bykBa Kak CHUMBOJI HEKOTOPOTO 4HCla B
3aBUCHMOCTHM OT MaTEMaTHYeCKOT0 KOHTEKCTa BBOJUTCS MOCTeNeHHO. BykBeHHas CHMBOJIMKa
HIMPOKO UCTIONB3YETCSI MPEXK]IE BCETO IS 3aIMCH OOIIUX YTBEPKICHUHN U NPeAIoKeHuH, popmyi, B
YaCTHOCTH JUIsl BBIYMCIIEHUS TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENSD YHCTA.

B mporpamme yuebHOro kypca «MaremaTuka» IpeAcTaBieHa HarjsiiHas T'€OMETpHs,
HampaBJICHHas Ha pa3BUTHE OOPa3HOrO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHU,
M300pa3uTeIbHBIX YMEHHUH. DTO BaXKHBIN 3TAIl B U3yYE€HUH T€OMETPUHU, KOTOPBIA OCYIIECTBIISETCS HA
HarJITHO-TIPAKTUYECKOM YpPOBHE, OMHPAECTCS Ha HArsiIHO-00pa3HOe MBIIIJICHHE O0yJaromuxcsl.
Bonbiias poib OTBOIUTCS MPAKTUUYECKOU AEATEIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOJICTHPOBAHUIO.
OOyuaromuecs: 3HaKOMATCS C TEOMETPUUYECKUMU (PUTypaMu Ha TUIOCKOCTH U B IIPOCTPAHCTBE, C UX
MPOCTEHIINMU KOH(MUTYpaLUIMH, ydaTcsl n300pakaTh UX Ha HEJIMHOBAaHHOM M KileT4aTod Oymare,
paccMaTpUBaIOT UX MPOCTEHIINE CBOMCTBA. B mporiecce n3ydeHus: HarjasiiHOM TeOMETPUU 3HAHUS,
MOJTy4CHHBIE 00YUJaIONIUMHUCS Ha YPOBHE HaYaIbHOTO OOIIEro 00pa3oBaHus, CHCTEMAaTU3UPYIOTCS U
pacIupsIoTCS.

CornacHo yueOHOMY IUIaHy B 5-6 Kiaccax H3ydaeTcs HHTETPUPOBAHHBIN MpeaMeT
«MaremaTHiKay, KOTOPBIH BKIIIOYaeT apu(pMeTUIeCcKuil MaTeprall U HarJIsHYI0 T€OMETPHUIO, a TAKKe
MPOIEEBTUUECKHUE CBECHUS U3 allreOphl, 2IEMEHTHI JIOTUKU M Hayala ONMCATeIbHOW CTATUCTUKH.

Mecmo yueonozo kypca «Mamemamuka» 6 yueonom niamne

OO61ree 9rCIIo YacoB ISl U3ydeHUs: MaTeMaTukH, - 340 gacoB: B 5 kiacce - 170 gacoB (5 yacoB
B Heneno), B 6 kimacce - 170 gacoB (5 4acoB B HE/IEIO).

2) COAEP KAHUE YYEBHOT O IPEJJIMETA «<MATEMATHUKA)

COJAEP/KAHUE OBYYEHMUA B 5 KJIACCE

HartypaabHble ynciia H HYJIb.

Harypansnoe uncno. Psang natypanpabix uncen. Yucno 0. M3o0pakeHre HaTypabHBIX YnCem
TOYKaMH Ha KOOPJAMHATHOU (YHCIIOBO) MPSMOM.

[To3unnonHasi cucrema cuucieHusa. Pumckas Hymepalus Kak HpUMEp HEMO3ULIHMOHHOU
CUCTEeMBbI cuucieHus. [lecsaTuunas cucremMa CHicieHus.

CpaBHeHHE HaTypaJbHBIX YHCET, CPAaBHEHHWE HATYpaJbHBIX uucend ¢ HylnéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHE HATypallbHbIX YHCET.

Crio’keHne HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJIS MPH CIO0KEHUH. BhlunTanne Kak JeHCTBUE,
oOpaTHOE CJIOXXEHHUIO0. YMHOXXEHHE HATypalbHBIX YHCEJ, CBOWCTBA HYJAS M EAUHULBI TPU
yMHOXeHUU. [{eneHue kak aeiicteue, oOpaTHOe YMHOKEHUIO. KOMITOHEHTHI IEHCTBUMN, CBS3h MEXKTY
Humu. [IpoBepka pesynbrara apudmMeTndeckoro aercTBus. [lepeMecTUTeNbHOE U COUYETATEhbHOE
CBOMCTBA (3aKOHBI) CIIOKEHHUS U YMHOXKEHHUSI, PACIIPEICTUTEIHHOE CBOMCTBO (3aKOH) YMHOKCHHUSI.

Hcnonb3oBanue OykB [uisi 0003HAYEHHs] HEM3BECTHOIO KOMIIOHEHTAa W 3allCH CBOWCTB
apu(METUIECKUX JTCUCTBUH.

JlenuTenu W KpaTHble 4KClia, pa3joKeHHe Ha MHOXkuTenu. [IpocTeie U cocTaBHbIE YMCTA.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHs ¢ HaTYpaJbHBIM MOKa3aTeIeM. 3allMCh YUCIIA B BUJIE CYMMBI Pa3psIHBIX ClIaraeMblX.

UucnoBoe BbIpaKeHHE. BblunClieHHE 3HAYEHWH YHUCIOBBIX BBIPAKEHUN, MOPAIOK
BBITIOJIHEHUS AelicTBU. Mcnonp30BaHue MPU BHIYUCICHUSX IEPEMECTUTEIHLHOTO U COUETATEIHHOTO
CBOMCTB (3aKOHOB) CJIO’KEHHUS U YMHOKEHHUSI, PacTIpeIeIUTEIHOTO CBOMCTBA YMHOXKEHHUSL.

Apoomn.

[IpeacraBnenue o napodu Kak crocode 3amucu 4acTu BeMMYUHBI. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHbIe U HenmpaBuibHbIE ApoOu. CMmemiaHHas ApoOb, MpeACTaBIeHUE CMEIIaHHOW ApoOu B
BUJIE HEMpPaBWIBHON JpoOM U BbIJENEHUE LENOM 4YacTH 4YHCIa W3 HENpaBHILHOM IpoOu.



N3obpaxenue npodeli ToukamMu Ha YUCIOBOU mpsMoil. OCHOBHOE CBOHMCTBO npoOu. CokpalieHue
npo6eit. [IpuBenenue npodu Kk HOBoMY 3HaMeHaTeno. CpaBHEHHE IpoOeH.

CnoxxeHue W BbIUMTaHUE JpoOel. YMHOXKEHWE U JelieHue JpoOeid, B3auMHO-OOpaTHbBIC
npo6u. HaxoxaeHre 4acTu 1enoro U Leoro 1Mo ero YacTH.

Hecstuynas 3amuchk apooeit. [IpeacraBieHue aecaTuuHON ApoOW B BUIE OOBIKHOBEHHOM.
N3obpaxenne ACCATUYHBIX ApOOEH TOYKaMH Ha YUCIOBOM mpsMoi. CpaBHEHHE IECATHYHBIX
npoOei.

ApubdmMeTnueckne TeUCTBUS C ACCATUIHBIMU TPpo0siMu. OKpYTIICHHE IECATUYHBIX IPOOeH.

Pemenne TekcTOBLIX 3a1a4.

Pemenune TekcToBBIX 3amad apupMeTHUYECKUM crocoOoM. PerieHue iornyeckux 3ajau.
Pemenue 3amau mepeOopoM BceX BO3MOXKHBIX BapHaHTOB. Vcrolsib30BaHHE MpPH pEUICHUM 33734
TaOJIUI U CXEM.

Pemenue 3anay, comepkauiyx 3aBUCHMOCTH, CBSI3bIBAIOLINE BEITUYHMHBI: CKOPOCTh, BpeMs,
paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh. EAMHMIIBI W3MepeHHus: Macchl, 00bEMa, LEHBI,
paccTosiHus, BpeMEeHH, CKOPOCTH. CBSA3b MEXAY €AMHUILIAMU U3MEPEHUS KaKI0W BETMUHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUE TaOJIUL, CTOIOYATHIX JHArpamMM.

HaruasHasi reomerpusi.

Harnsgaeie npencraBienus o Gpurypax Ha IJIOCKOCTU: TOYKa, MpsAMas, OTPE30K, Iy, Yro,
JIOMaHasi, MHOTOYT OJIbHHUK, OKPYKHOCTb, KpyT. YT0JI. [IpsAMOiA, OCTpBIid, TYITOW U pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpPUYECKHEe €IUHUIbBI JUIMHBL.  JlIMHA JIOMaHOW, TEPUMETP
MHOTOYToJIbHUKA. I3MepeHne 1 mocTpoeHre yriioB ¢ IOMOIIBIO TPAaHCIOPTHPA.

Harnsagueie nmpencraBieHust o ¢urypax Ha IMJIOCKOCTU: MHOTOYTOJbHHK, MPSIMOYTOJbHUK,
KBaJIpaT, TPEYroJbHUK, O PaBEHCTBE QUTYP.

Nzobpaxenue ¢uryp, B T.4. Ha KieryaTtor Oymare. [loctpoenne KoHpUTypanuii U3 vacren
MPSIMOM, OKPY)KHOCTH Ha HETMHOBAHHOM M KieTuaToi Oymare. Mcrnonb30BaHHE CBOWCTB CTOPOH U
YTJI0B MPSMOYTOJIbHUKA, KBaIpara.

[Tnomaap NpsMOYrojibHUKA U MHOTOYT'OJIbBHUKOB, COCTaBIIEHHBIX U3 MIPSMOYTOJIbHUKOB, B T.4U.
¢buryp, n300pakEHHBIX Ha KJIeT4aTol Oymare. EAMHUITBI H3MEpEeHHS TUTOIIAIH.

Harnsaguele  mpeactaBieHuss O HPOCTPAHCTBEHHBIX — (UIypax:  MPSMOYTOJbHBIN
napajuienenunen, Kydo, MHOrorpaHHuku. M3o0paxenue mpocTeiiinx MHOrOrpaHHUKOB. Pa3BEépTku
kKyba u mapamienenunena. Co3mgaHWe MOJENe MHOTOTPAaHHHUKOB (M3 Oymarw, IpOBOJIOKH,
IUIACTUIIMHA U JPYTUX MAaTepUAIIOB).

O0BEM IPSIMOYTOJIBHOTO TTapajuienenumnena, Kkyoa. Equauier nsmepenus oobéma.

COJAEPKAHUE OBYYEHUA B 6 KJIACCE

HartypaabHble uyncJia.

Apudmernueckue AEHCTBHUS C MHOTO3HAYHBIMH HATypalbHBIMU 4uCIaMd. YHCIOBBIE
BBIPKEHUS, TOPSAOK JEHCTBUM, HCMOJb30BaHUE CKOOOK. Mcmonb3oBaHWE NpU BBIYMCICHUSX
MEPEMECTUTEIBHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHHSI M YMHOXXEHHUSI, paclpeieuTeIbHOTO
cBOMCTBa yMHOXkEHUsI. OKpYTJICHHE HATYpAIbHBIX YUCET.

JlenuTenu u KpaTHbBIE YMCiIa, HAaMOOIbIINI 00NN IeTUTENs U HauMEeHblIee 001ee KpaTHoe.
JenuMocTh CyMMBI M TTpou3BeicHUs. [leneHre ¢ oCTaTKoM.

Apoomn.

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWMCTBO NpoOH, cokpaimieHue apobeii. CpaBHeHHE U
yrnopsijounBanue apoOeii. Pemenue 3a1ay Ha HaX0XACHUE YaCTH OT LEJIOT0 U LIeJIOTO 10 €ro YacTH.
JpoGHoe uncio Kak pe3ynbTaT neiaeHus. [IpencraBienne neciTHIHON IpoOu B BUIE OOBIKHOBEHHOM
IpoOu U BO3MOXKHOCTH IPEJCTaBICHUS OOBIKHOBEHHOW ApoOU B BHJAE AECATUYHON. JlecaTHUHbBIE
apobu M MeTpuyeckas cuctema Mmep. ApudMeTruueckue AEHCTBHS M YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JAPOOSMHU.

Otnomenune. [lenenne B maHHOM oOTHomeHWW. Macmrad, nponopuus. [IpuMeneHue



MPONOPIMHI MTPU PEIICHUH 3a]a4.

[Tonsite mpoueHTa. Boluncienue mpoiueHTa OT BEJIUYUHBI U BEJIMYMHBI 1O €€ MPOLIEHTY.
BripakeHue mpoleHTOB AecATUYHBIMU ApoOsmu. Pemienuwe 3amau Ha NOpolEeHTHL. BripaxkeHue
OTHOIIECHUS BETUYHH B MPOLIEHTAX.

IHosi0xkUTEeNbHBIE U OTPULATEIbHBIE YHCIA.

[TonoxurenpHble U oTpULaTeNbHbIe yncaa. Llensie yncna. Moaynp dncia, reoMmeTpuyeckas
WHTEpIpeTauss Moayias uucia. M3o0pakeHue ducen Ha KOOPAMHATHOW TpsMO. YwWCIOBBIE
npoMexyTkd. CpaBHeHHe 4YHcel. ApUPMETHYECKHe JEHCTBUS C TMOJOKUTEIbHBIMU U
OTpUIIATENIbHBIMU YUCIIaAMHU.

[IpsimoyrosnbpHas cucteMa KOOpAMHAT Ha IIockocTu. KoopauHaThl TOYKM Ha TUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek 1 QUryp Ha KOOPAWHATHOM MIOCKOCTH.

BykBeHHBbIE BbIpasKeHHS.

[IpumeHnenne OyKB IS 3alUCH MaTEMaTHYECKUX BBIPAKECHUU W mpemiokeHuid. CBoiCTBa
apu(METHYECKUX IeHCTBUI. ByKkBEeHHBIC BBIPRKECHHS M YHCIOBBIE IOJCTAHOBKUA. DyKBEHHBIE
paBEHCTBA, HaX0XJACHUE HEM3BECTHOTO KOMIOHEHTa. DopMyIibl, (GOpMYIIbl IEPUMETPA U IUIOIIAIN
MPSIMOYTOJIbHUKA, KBaJlpaTa, 00bEéMa mapasuienenumneaa u Kyoa.

Pemienue TeKCTOBBIX 3a1a4.

Pemenune TekcToBBIX 3amad apupMeTHUYEeCKUM crocoOoM. PerreHue nornyeckux 3ajad.
Pemenue 3agau nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3amay, coaeprKamiux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYHHBI: CKOPOCTb, BpPEMs,
paccrosiHue, 11eHa, KOJMYECTBO, CTOUMOCTb, IPOU3BOAUTEIHLHOCTD, BpeMs, 00bEM paboThl. EnuHuIs!
M3MEpEHUs: Macchl, CTOMMOCTH, PACCTOSHUS, BpEMEHHU, CKOpocTH. CBS3b MEXIy eIUHUIaMU
M3MEpEeHUs KaX 0! BEJIUYUHBI.

Pemenue 3anay, CBA3aHHBIX C OTHOLLIEHUEM, ITPOMOPIIMOHATILHOCTHIO BEJTMYHH, MPOIICHTAMH;
pelIeHre OCHOBHBIX 3aJa4 Ha APOoOU U MPOIICHTHI.

OneHka U MpHUKUAKA, OKpyrieHue pesynbrata. CocTaBieHne OYKBEHHBIX BBIPRXKEHHUH I10
YCIIOBUIO 3a/1a4H.

[IpencraBienne JaHHBIX C TOMOIIBIO TaOMUI U quarpamMm. CtosiGuaTeie JuarpaMMbl: YTEHHE
1 ocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Haruasnasi reomerpusi.

Harnsgaeie npencraBienus o Gpurypax Ha IJIOCKOCTU: TOYKa, MpsAMas, OTPE30K, Iy, Yro,
JIOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacronokeHue JABYX MpSAMBIX Ha IUIOCKOCTH, NapajuleibHble TMpsSMBIE,
MepIeHIUKYIApHbIe TpsiMble. V3MepeHne pacCTOsHUM: MEXIy ABYMS TOYKaMH, OT TOYKH 0
NpSAMOM, IJIMHA MaplIpyTa Ha KBaJpaTHOW CETKE.

W3mepenue W MOCTPOEHHE YIJIOB C IMOMOUIBIO TpaHCIOPTHpA. BUIBl TPEyroJbHUKOB:
OCTPOYTOJIbHBIA,  TPSIMOYTOJIbHBIN,  TYMOYTOJIbHBIA, pPaBHOOCAPEHHBIM, PABHOCTOPOHHHIA.
YeTbIpEXYroMbHUK, MPUMEPhl YETHIPEXYrOJbHUKOB. [IpAMOYrolbHUK, KBaApar: HCIOJIb30BAHUE
CBOWCTB CTOpOH, yIJIOB, auaroHaineil. M3o0pakeHue reomMeTpuyeckux (Guryp Ha HEIWMHOBAHHOU
Oymare ¢ HCIOJb30BAaHUEM LMPKYJs, JHUHEWKH, YroJibHHKa, TpaHcroptupa. Iloctpoenuss Ha
KJIeT4aTou Oymare.

[lepumerp MHOTOyronpHuKka. [loHsTHE Momaan GUrypsl, eIMHUIBI U3MEPEHHUS TJIOUIA/IH.
[IpubmxénHoe u3MepeHue tiomanu ¢Guryp, B T.4. Ha KBagpaTHOW ceTke. [lpubmmkEHHOE
M3MepeHue AIUHbI OKPYKHOCTH, IIOIIAAHN Kpyra.

CuMMeTpus: LIeHTpallbHasl, OCEeBas U 3epKajibHAsi CHMMETPUH.

[TocTpoeHre cuMMETPUUHBIX QUTYP.

Harnsgaeie npeacraBiaeHus 0 MPOCTPAHCTBEHHBIX (DUTypax: Mapajjiesenunes, Kyo, npusma,
nupamMujia, KOHyC, IWIMHADP, map u chepa. M3o0paxenne mpoctpancTBeHHBIX Guryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHUKOB, HUWIMHIpA U KoHyca. Co3aHue Mojesel MpoCTpaHCTBEHHBIX (QUryp
(13 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U IPYTHX MAaTepUAJIOB).
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[Tonsarue o6bEMa, emuHUIIBI H3MEpeHHs 00béMa. OOBEM TPSIMOYTOJILHOTO MapaJlIeIICIIUIIC 1A,
Kyo0a.

3) IPEJMETHBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBbI YUYEBHOI'O
KYPCA «<MATEMATHKA»

5 KJIACC

Ilpeomemmuoie pe3ynvmamaol 0C60eHUA NPOZPAMMBL YUEOHO20 KypCa K KOHUY 00y4eHUs 6 5
Knacce:

Yucia u BIYHCTIEHUS.

[Torumarhb 1 MpaBUIIbHO YOTPEOISATH TEPMUHBI, CBS3aHHBIE C HATypaIbHBIMU
YKcliaMi, OOBIKHOBEHHBIMH U JECTUUHBIMH JIPOOSMHU.

CpaBHUBaTh M YNOPSAJOUMBATH HATypajbHBIE YHCIIA, CPABHHMBATH B MPOCTEHIIMX CIIydasx
0OBIKHOBEHHBIC IPOOH, TECATHUYHBIE APOOH.

CoOOTHOCHUTH TOYKY Ha KOOPJAMHATHOW (YMCIOBOM) MPSMON C COOTBETCTBYIOIIUM €H YHCIIOM
1 n300pakaTh HATYpAJIbHBIC YKCIIa TOYKAMH Ha KOOPJAUHATHON (YUCIIOBOM ) TIPSIMOMA.

BoimonuaTe apudmernyeckue NEHCTBUS C HATypajJbHBIMH YHCIAMHU, C OOBIKHOBEHHBIMU
IpoOsIMU B MPOCTEUIITUX CITydasX.

BoInosiHATE TPOBEPKY, TPUKUAKY PE3yIbTaTa BBIYUCICHUH.

OKpyriaTh HaTypaJlbHbBIE YHCIA.

Pemenue TeKcTOBBIX 3a1a4.

Pemath TekcToBble 3a1aun apUPMETHUECKUM CIHOCOOOM M € MOMOIIbIO OPraHM30BAaHHOTO
KOHEYHOTo nepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pematp 3amaum, copepkaiive 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BpeMs,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMucy, CXeMbl, TaOIUIbl, 0003HAYCHUS MTPU PEIICHUHN 3a/au.

[Tonb30BaThCcsi OCHOBHBIMHU €IMHUIIAMH U3MEPEHUS: L[EHbI, MacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPaXKaTh OJIHU €IMHUIIbI BETUYUHBI Uepe3 Ipyrue.

W3Bnekarb, aHaIM3upoOBaTh, OLIEHHWBATh WH(OPMALMIO, MPEACTAaBICHHYIO B Taliulle, Ha
CTOJIOUATON AMarpaMMe, HHTEPIPETUPOBATH MpPECTaBlICHHbIE JaHHbIE, UCIOIb30BaTh JaHHbBIE MIPU
pEIIeHNH 3a/1ay.

HaruasaHasi reomerpusi.

[lonb3oBaTbcsi TEOMETPUUYECKHMH TIOHSATUSIMHU: TOYKA, IMpsiMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mHpHUMEpPbl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIOMUX (OpMYy H3YUEHHBIX
T€OMETPUUYECKHUX (QUTYP.

Hcnonb30BaTh  TEPMUHOJIOTHIO, CBSA3aHHYIO C  yIJIaMHU: BEpIIMHA, CTOpPOHA; C
MHOTOYTI'OJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, JUAroHalb, C OKPYXHOCTbIO: paJHyC, JHAMETP,
LEHTD.

N3o6paxaTh M3ydeHHBIEC TEOMETpUUECKHE (PUTYPHI HA HEIMHOBAHHOMW U KJIeTYaTO Oymare ¢
MTOMOIIBIO TUPKYJISL U TUHEHKH.

Haxoautb JJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C MTOMOIIBIO JINHEHKH, CTPOUTH
OTPE3KH 33/1aHHOM IJIMHBI; CTPOUTH OKPYXHOCTbh 3aJaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YITIOB MPSIMOYTOJbHHUKA, KBaJgpaTa IJis UX MOCTPOECHUS,
BBIYHCIICHUS TUIOIIATU U IEPUMETPA.

BoruncnsaTe nepuMerp U IIIOMIAAbL KBaapaTa, MPsIMOYTOJbHHUKA, (PUTYp, COCTaBICHHBIX W3
MIPSIMOYTOJIBHUKOB, B T.4. (PUryp, n300pakEHHBIX Ha KJIETYaTON Oymare.

[Tonb30BaTbcsi OCHOBHBIMU METPUYECKHUMH €IMHUIAMH HM3MEPEHHUs JUIMHBI, IUJIONIA/IU;
BBIPA)KaTh OJTHU €IMHUIIbI BETUYUHBI Uepe3 Ipyrue.

Pacno3naBate mapasuienenumnen, KyO, HCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pPedpo,
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rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHUs apasuieNenumnena, Kyoa.

Boruncnsate 00bEM KyOa, mapamenenurena Mo 3aJaHHbIM H3MEPEHHSIM, I0JIb30BaThCs
€IMHULIAMU U3MEpEHHs 00bEMa.

Pemarh HecloxHbIE 3aJjaud Ha HU3MEpPEHUE T€OMETPUYECKUX BEJIMYMH B MPAKTHYECKUX
CUTYaIUSIX.

6 KJIACC

Ilpeomemmuoie pe3ynvmamaol 0c60eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY 00y4eHus 6 6
Knacce.

Yucsia u BIYHCTIEHUS.

3HaTh U MOHUMATh TEPMHHBI, CBS3aHHBIE C PA3NMYHBIMU BUAAMU YHCET U criocobaMu X
3aMuCH, IEPEXOIUTH (€CITH 3TO BOBMOXKHO) OT OJJHOM (hOPMBI 3aMCH YHUCIIA K IPYTOM.

CpaBHUBaTh M YNOPSAOYMBATH LEJble 4YMCIa, OOBIKHOBEHHbIE M JECATUYHBIE ApoOu,
CpaBHHMBATh YUCJIA OJTHOTO U Pa3HbBIX 3HAKOB.

BoimonHATh, coderass yCTHbIE W NHCbMEHHbIE NpUEMBI, apudmeTrnyeckue IeHCTBUS C
HaTypaJIbHBIMU U LIEJIBIMU YK CIaMU, OOBIKHOBEHHBIMU U AECATUYHBIMU JIPOOSMU, TIOJIOKUTEIbHBIMU
Y OTPULATENIHBIMU YUCIIAMHU.

BbruncnsaTe 3HaYeHMsI YUCIOBBIX BBIPAXKEHHM, BBIMOIHATh MPUKUAKY M OLIEHKY pe3yibTara
BBIYMCIICHUH, BBIMOJIHATH MPeoOpa3OBaHUsS UYHUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOMCTB
apru(pMETUIECKUX JTCUCTBUH.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW MPSAMOW C COOTBETCTBYIOIIUM €A YHUCIOM U
n300paxkaTh YMCiIa TOYKaMH Ha KOOPAMHATHOM MPSAMOM, HaXOJUTh MOTYJb YHCIA.

COOTHOCHUTB TOYKH B MPAMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPAUHATAMHU 3TOU TOUKH.

OKpyrJATh LeJble Yhcia U IeCATUUHbIE IPOO0H, HAXOJUTh MPUOIIMKEHHS YHCE.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHHSI.

[lorumars U ynoTpeOasTh TEPMUHBI, CBA3aHHBIE C 3alKMCHhI0 CTENEHU 4YHCJIAa, HAXOAUTh
KBaJpaT U KyO YuCIIa, BBIYUCISATH 3HAUEHUS YHCIOBBIX BBIPAXKEHUN, COJEPIKAIINX CTETICHU.

[Tonb3oBaThbcst MpU3HAKAMHU JIEIUMOCTH, PAaCKIaJbIBaTh HATypalbHbIE YMCIIA HAa MPOCThIE
MHOKHUTEJIH.

[Tonb3oBaTbes MacITaboOM, COCTABIIATH TPOMOPIUKN U OTHOIICHHUS.

Hcnonb3oBath OykBBI A1l 0003HAYEHUS YHCEN MPH 3allUCU MaTEMaTHUYECKUX BbIPaXKEHUH,
COCTaBJISATh OyKBEHHBbIE BbIpaX€HUS U (OPMYJbl, HAXOAUTHh 3HAYEHUS OYKBEHHBIX BBIPAXKEHUH,
OCYILIECTBJISIS HEOOXOUMBIE TIOJICTAHOBKH U NMPE0Opa30BaHMUSL.

Haxonnute HeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcTOBLIX 3a1a4.

Pemats MHOTOIIaroBeIe TEKCTOBBIE 33a/1a4l apU(PMETHUECKUM CIIOCOOOM.

Pematsb 3a1aun, cBsi3aHHBIE C OTHOILIEHHUEM, TPOTNOPIIMOHANIBHOCTHIO BEIHUNH, MPOIICHTaMHU,
peuaTh Tpy OCHOBHBIE 33/1a4H Ha IPOOH U MPOLIEHTHI.

Pemartp 3amauu, copepkaiive 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMs,
paccrosiHue, 1€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENLHOCTb, BpeMs, 00bEMa pabOTHI,
UCIOJIb3YS apu(MeTHYecKue NeHCTBUS, OLIEHKY, IPUKUIKY, MOJIb30BATHCA €AUHHUIIAMUA U3MEPEHUS
COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsTh OyKBEHHbBIE BBIPAKEHHUS 110 YCIOBHIO 3a1a4H.

N3Bnekaty wHbOpMAIHIO, TIPEACTABICHHYIO B TaOJWIaX, HA JUHEHWHOH, CTOJOYATON WU
KpYroBO# nuarpaMMax, HHTEPIPETUPOBATh Mpe/ICTaBICHHbIE JaHHbIE, UCIOIb30BaTh JaHHbIE MPU
pEIIeHNH 3a/1ay.

[IpeacraBnsaTe nHGOPMAITHIO C TOMOIIBIO TAOJHUII, TMHECHHONW U CTOJIOYATON TUarpaMM.

HaruasaHasi reomerpusi.

[IpuBoauTe mHpuUMEphl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMEIOMUX (OpMYy H3YUYEHHBIX
reOMEeTPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PAaBHBIX U CHMMETPUYHBIX (PUTYP.

N3o6paxaTh C TOMOIIBIO IUPKYJIS, TUHEWKH, TPAHCTIOPTUPA HA HETMHOBAHHOM M KJIETYATOU
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OyMmare u3y4eHHBIC IUTIOCKHE TeoOMETpHIeCKre GUTYPBI U KOHPUTYPAITH, CAMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCs TEOMETPUUECKUMU MOHATUSAMU: PAaBEHCTBO (PUTYP, CHMMETPHS, UCIIOJIb30BATh
TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh CHMMETPHUH, LIEHTP CUMMETPHH.

Haxonuth BenWYMHBI YIJIOB HM3MEPEHHEM C TIOMOIIbIO TPAHCIOPTHPA, CTPOUTH YIJIbl
3aJJaHHOM BEJTMYMHBI, [10JIb30BATHCS IIPU PELLIEHUH 3a/1a4 IPaTyCHON MepOoil yrioB, paclo3HaBaTh Ha
YepTekKax OCTPbIN, MPSIMOU, pa3BEPHYTHIN U TYIOU YIJIbI.

BoruncnsaTe UIMHY JOMaHOHM, NEpPUMETP MHOTOYIOJIbHUKA, TIOJb30BAThCs EIUHUIIAMU
M3MEpEeHUs AJMHBI, BEIpaXKaTh OJHU €UHUIIBI U3MEPEHUS [UIMHBI Yepe3 ApYyrue.

Haxonutb, ucnonb3yst 4epTEXHbIE HHCTPYMEHTHI, PACCTOSIHUS: MEXIY ABYMS TOYKaMH, OT
TOYKH J0 NPAMOM, IJIMHY yTH HA KBAJPaTHOM CETKE.

BoruncnsaTe mioniaap GUryp, COCTaBJIEHHBIX U3 IPSIMOYTOJILHUKOB, UCIIOJB30BaTh pa3oueHne
Ha TMPSAMOYTOJbHUKH, Ha paBHble (UTYpbI, JOCTpaMBaHUE 1O NPSIMOYrOJIbHHUKA, MOJIb30BATHCS
OCHOBHBIMH €IMHHUIIAMHU H3MEPEHHUs IUIOIIAI, BbIpa)kaThb OJHU €IUHUIBI U3MEPEHUs IUIOIIAIU
4yepes apyrue.

Pacnio3naBaTh Ha MOAENSX M M300paXKEHUSX MUPAMUIY, KOHYC, HWJIMHJIpP, UCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, pedpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N3o6paxaTh Ha KIeTYaTON OyMare mpsMOYTOJIbHBIN TTapajuIeeUe]I.

Boruncnsate 00bEM NMPSMOYTOJIBHOTO MapajuieNnenumnesa, Kyda, MmoJib30BaTbCcs OCHOBHBIMU
€IMHULIAMU U3MEpEHHs 00bEMa;

Pemath HeclokHbIE 33jaud Ha HAXOXKJIEHUE T'€OMETPUYECKUX BEJIMYMH B MPAKTUYECKHUX
CUTYaIUSIX.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
7-9 KJIACC

1) MOSACHUTEJIbHASA 3ATIMCKA

Anre0Opa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00IIero oOpa3oBaHMs: OHA
o0ecrieynBaeT M3ydeHHE OPYTUX MUCIHMIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK M T'yMaHHTapPHOTO
IIUKJIOB, €€ OCBOCHHWE HEOOXOIUMO Ui MPOAOJDKEHHsSI 00pa30BaHHUS W B MOBCEIHEBHOW >KH3HH.
PazButne y oOyd4aromuxcs HAy4YHBIX NPEACTABICHHA O TMPOUCXOXKICHHW W  CYIIHOCTH
anreOpandeckux abCcTpakinii, CIOcO0e OTPaKEHUST MAaTEMaTHUYECKOW HAYKOM SIBJICHUH M TIPOIIECCOB
B TIIPUPOJIE U 00IIECTBE, POJIH MATEMATUIECKOTO MOJICIIMPOBAHUS B HAYYHOM ITO3HAHWUU U B TIPAKTUKE
crocoOCTBYeT (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOJUMBIX JUTSI
aJanTaiyd B COBpeMEHHOM IH(poBoM obmiecTBe. M3ydeHne anreOpbl oOecriedymBaeT Pa3BUTHE
YMEHUsSI HaOI0JaTh, CPABHUBATh, HAXOIUTHh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUYHOCTH MBIIIJICHHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOW JICHCTBHSI M BBIBOJBI, (POPMYIHUPOBATH
yrBepkaeHus. OcBoeHHE Kypca aireOpbl 0O0ECHeuMBaeT pPa3BUTHE JIOTUYECKOTO MBIILICHHS
00yJaromuXxcs: OHU HWCHOJB3YIOT ICAyKTHBHBIE M WHIYKTUBHBIC PAcCYXICHHs, 0000IIeHHE H
KOHKPETH3alluIo, adCTparupoBaHue u anajoruto. O0ydeHue anredpe mpenanosaraeT 3HaYuTETbHbIA
00BEM CaMOCTOSATENLHON ACATEIBHOCTH 00YJAIOIIUXCS, TIOATOMY CAMOCTOSITEIILHOE PEIICHUE 3a/1a4
SIBIISICTCS peaT3aliell eI TeIIbHOCTHOTO MPUHITUITA 00 yICHHSI.

B cmpyxmype npoepammel yuebnozo xypca «Aneebpay 011 0CHO8HO2O 00We20 0Opa3o6anus
OCHOBHOE MeCMO 3AHUMAION COOepiHcamenbHo-memooudeckue aunuu: «Hucna u vluucieHus»,
«Anecebpauueckue svipasicenusy, « Ypasnenus u HepaseHcmeay, « DyHKyuuy.

Kaxnas u3 3TuX comepKaTeIbHO-METOANICCKUX JIMHUIA Pa3BUBACTCS HA MPOTSHDKEHUH TPEX
JIeT U3Y4eHHS Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHHUSIMH.

B xonme m3ydeHus yueOHOTO Kypca OOYYaIOMIMMCS TPUXOJHUTCS JIOTHUECKH PaCcCyXIaTh,
HCIIOJIh30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M C 3TUM B Mporpammy y4eOHOTO Kypca
«Anredpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI JIOTHUKH, TIPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOro 00pa3oBaHUSI H CIHOCOOCTBYIOIIME OBJIAJICHUIO OOYYarONIUMHUCS OCHOB
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YHUBEPCAIBLHOTO MaTeMaTH4ecKoro s3bika. CoaepkaTelbHOW W CTPYKTYpHOH OCOOEHHOCTBIO
yueOHOTO Kypca «Anredpay sIBISIETCA €0 HHTETPUPOBAHHBINA XapakTep.

Cooeporcanue nunuu « Hucna u eviuucieHus» CIy>XKUT OCHOBOM TS TATbHEHIIIETO HU3ydeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUYaAIOIIUXCS JIOTMUYECKOT0 MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHSI TOJb30BaThCSl AQITOPUTMAaMM, a TakkKe TMPUOOPETEHHUI0 MPAKTUYECKUX HAaBBIKOB,
HE0OXO0IMMBIX JUIsl TOBCEHEBHOM *KU3HU. Pa3BuTHE NOHATHS O YKCIe HA YPOBHE OCHOBHOTO 00IIIEro
o0pa3oBaHUsl CBS3aHO C pAUUMOHAIBHBIMM W UPPALUOHAIBHBIMU YHUCIAMH, (OPMHUPOBAHUEM
MPEACTABICHUN O NEHCTBUTEIBHOM 4YHCIIE. 3aBEPIICHHE OCBOEHUS YMCIOBOW JMHUU OTHECEHO K
cpenHeMy obieMy oOpa3oBaHHMIO.

Cooepoicanue 08yx aneebopaudeckux munHuil - «Aneebpauieckue golpasdcenusy u « Ypagnenus
u HepaseHcmeay CIOCOOCTBYET (HOPMHUPOBAHHUIO y OOyJarOIIMXCS MaTeMaTH4eCKOro armapara,
HEOOXOIUMOTO JUId peuieHus 3aJad MaTeMaTUKH, CMEXHbIX MPEIMETOB M  MPaKTHKO-
OpPHEHTHPOBAaHHBIX 3amad. Ha ypoBHe ocHOBHOTO o0O0Imero oOpa3oBaHus Y4eOHBIN MaTepHal
IPYNIUPYETCS BOKPYT PALIMOHAIBHBIX BhIpaXKeHHH. AnreOpa AeMOHCTpUPYET 3HaUeHHUEe MaTeMaTUKU
KaK sI3bIKa /7151 IOCTPOCHUS MaTeMaTHUECKUX MO/IENIel, OTIMCAaHUs MTPOLIECCOB U ABJIEHUI peaibHOro
Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakXke JalibHEHIee pa3BUTHE AJITOPUTMHUECKOTO
MBIILJICHHS,, HEOOXOIUMOro, B YaCTHOCTH, AJIsi OCBOCHHMS Kypca HH(OPMATUKH, W OBJAJCHUE
HaBbIKaMU JENyKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHue CHMBOIBHBIX (OPM CHOCOOCTBYET
Pa3BUTUIO BOOOpaKeHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Cooepoicanue  pynkyuonanvHo-epaguyeckori  auHuyu  HAIEIEHO  Ha  MOJIy4YeHUe
00yJaroIMMHUCs 3HAaHUN 0 (DYHKIUAX KaK BOXKHEHUIIEH MaTEeMaTHYECKOW MOJIENU ISl OTIMCAHUS U
HCCIIeIOBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B Ipupoie u oOuiectse. M3yuenue marepuaa
CHOCOOCTBYET pPa3BUTHUIO Yy OOYYAIOIIMXCS YMEHHUS HCIHOJb30BaTh Pa3IMYHbIC BBIPA3UTEIIbHbBIE
CpelcTBa $3bIKa MAaT€MaTUKH - CIOBECHbBIE, CHUMBOJHMYECKHE, rpaduueckue, BHOCUT BKIaJ B
(dbopMupoBaHHE MPEACTABICHUA O POJIM MAaTEMATHKH B Pa3BUTHU LUBUIN3ALUU U KYJIbTYpHI.

Mecmo yueonozo Kypca «Anzeopa» 6 yueobnom niane

OO61ree ynco YacoB JyIsl M3ydeHUs y4eOHOTro Kypca «Anredpay, - 306 qacos:
B 7 kiacce - 102 ygaca (3 yaca B HEZICIIO),

B 8 kiacce - 102 gaca (3 yaca B HEZICIIO),

B 9 kiacce - 102 ygaca (3 yaca B HEZICIIO).

2) COAJEPKAHUE YYEBHOI'O KYPCA «AJI'EBPA»

COJAEPKAHUE OBYYEHUA B 7 KIIACCE

Yucsia u BbIYHCTIEHUS.

JpoOu 0OBIKHOBEHHBIC M IECATUYHBIE, TIEPEXO0T OT OJHOU (POPMBI 3amucu Ipodelt K APyrowu.
[loHsiTHE pAaLMOHANBHOTO 4YHCIA, 3allMCh, CPABHEHHUE, YMOPSIIOYMBAHHE pPALMOHAIBHBIX YHUCEIL.
ApudmMernueckne JeHCTBUS C pallMOHATBLHBIMY YHCIIaMH. Pernenue 3a1aq u3 peasibHON MPaKTUKH Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJleM: OIpeleleHHue, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OITpeJIeICHHUS, 3aiCh O0NbIINX YKcel. [IponeHTsl, 3anuch MpoIeHTOB B BUAE APoOU U Ipodu
B BU/JIE MIPOIIEHTOB. Tpy OCHOBHBIE 3a/1a4K HA MIPOLEHTHI, PELLICHUE 3a/1a4 U3 peaTbHOU MPAKTHKH.

[IpumeHeHne MPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B T.4. IpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.

AJsiredOpanyeckue BbIpasKeHHs.

[lepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHHUS C MEpPEeMEHHOW. JlomycTuMble 3HaAYEHUA
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEKTy BEIMYMHAMU B BUJIe popMyIbl. Beruncnenus no
dopmynam. [IpeoOpazoBaHrie OYKBEHHBIX BBIPAKEHHI, TOK/IECTBEHHO PABHbBIE BHIPAYKEHUS, TPABHIIA
npeoOpa3oBaHMsl CyMM U MPOU3BEACHUMN, MpaBUjia PACKPBITUS CKOOOK M MPHUBEACHHUS MOI0OHBIX
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CllaraeMblX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnounenbl U MHOrousieHbl. CrerneHb MHOrowieHa. Clo’keHue, BbIUMTAaHHE, YMHOKEHUE
MHOTOWIEHOB. DOpMyIbl COKpalIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3ioxeHre MHOTOUJIEHOB HA MHOKUTEIH.

YpaBHeHNsI M HEPABEHCTBA.

VYpaBHeHHe, KOPEHb ypaBHEHUS, MpaBuiia MpeoOpa3oBaHMsl YpaBHEHHUS, PaBHOCUIHHOCTH
YpaBHEHUU.

JIuneitHoe ypaBHEHUE C OJHOM MEPEMEHHOM, YU CIIO KOPHEN JIMHEHHOTO YPaBHEHUSI, pEIICHUE
JIMHENHBIX ypaBHeHUW. COCTaBIIEHUE YPABHEHUI 1O YCIOBHUIO 3a/1aud. Pernienrne TeKCTOBBIX 3a/1a4 ¢
MOMOIIBIO YPaBHEHHUM.

Jlunelinoe ypaBHeHHE ¢ ABYMs TNEpeMEHHBIMU W ero rpaduk. Cuctema NIBYX JHHEHHBIX
ypaBHEHUW C JBYMsS TepEMEHHBIMHU. PeleHue cucTteM ypaBHEHHH CHOCOOOM TIOJICTAaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3aau ¢ OMOIIBIO CUCTEM YpaBHEHHIA.

D yHKUUMH.

Koopaunara touku Ha npsiMmoii. YUuciaoBbie MpoMexyTKH. PaccTosiHue Mex 1y AByMs TOUKaMHU
KOOPJIMHATHOU MPSIMOMA.

[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AlGcmucca W OpJauHATa TOYKH Ha
KOOpAMHATHOM TuIocKocTu. [lpumepsr rpadukoB, 3amaHHbIX ¢dopmyrnamu. YUreHue rpaduKoB
peanbHBIX 3aBucuMocTel. [lonstre pynkuuu. ['paduk ¢pynkuu. CBoiicTBa

dbyakuuid. Jluneiinas pyaknus, e€ rpaduk. ['paduk dynakuun y = [x|. ['padudeckoe permenue
JIMHEHBIX YPAaBHEHUHN U CHCTEM JIMHEUHBIX YPaBHEHHUM.

COJAEP/KAHUE OBYYEHUA B 8 KJIACCE

Yucsia u BIYHCTIEHUS.

KBagparueiii kopenp u3 uwncna. [lonstne 00 wuppanmoHaabHOM 4Hcie. JlecsThuaHbIe
NpUOIIKEHNUsT UppaloHanbHbIX Yucen. CBoiicTBa apu(MeTHYeCKHX KBaJpaTHBIX KOpHEH U HX
MPUMEHEHHE K MPE0Opa30BaHUIO YHNCIOBBIX BHIPAKEHHUH U BbIYUCICHUAM. [leiicTBUTENbHBIC YKCTIa.

CreneHsb ¢ 1enbIM NMoKasaresneMm U e€ cBoiictBa. CTaHgapTHas 3alMCh YKCIA.

AJiredOpanyeckue BbIpasKeHHsI.

KBanpathblil TpE€xusieH, pa3ioKeHne KBaJpaTHOTo TPEXUIeHa Ha MHOKHUTEIH.

AnrebOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpanyeckoi apobu. CroxeHue,
BBHIUMTAHUE, YMHOXEHHE, JeleHne anreOpanyeckux JpoOeil. PanuoHanbHble BBIpAXKEHHUS U HX
npeoOpazoBaHHUeE.

YpaBHeHNs] M HEPABEHCTBA.

KBagpatHoe ypaBHeHme, ¢Gopmyrna KOpHEW KBaapaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHWH, CBOIAIIUXCS K JUHEHHBIM U KBaapaTHbIM. [Ipocreiimue apoOHO-
paloHaIbHbIe ypaBHEHUS.

I'padmyeckas mHTEpHpeTanrs ypaBHEHUH C ABYMS IMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs MEPEMEHHBIMU. [IpuMepsl pereHns: CUCTEM HETMHEWHBIX YPAaBHEHUN C ABYMS
MePEeMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 anreOpandecKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA W HX CBoHMcTBa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM nepeMeHHON. CHCTEMBbI TMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUM.

[Tonarue ¢ynkmuu. O6nacTh ompeneseHus W MHOXKeCTBO 3HadeHUi (yHKmuu. CriocoOb
3amaHus QyHKITUH.

I'padux pynkimu. Urenne cBoicTB GpyHkumu 1o e€ rpaduxy. [Tpumeps! rpadukoB GyHKIHH,
OTpaXKaroIIUX peanbHbIE IPOIECCHI.
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OyHKIMY, OMUCHIBAIOIIME MPAMYI0 U OOpaTHYIO MPOMOPLUOHANIBHBIE 3aBUCUMOCTH, HX
rpadukn. Oyukimn y = x%, y = x°, y = \x, y = |x|.. Ipadudeckoe pemeHne ypaBHEHHH U CHCTEM
YpaBHEHUU.

COJAEPKAHUE OBYYEHUA B 9 KJIACCE

Yucsia u BIYHCTIEHUS.

PanmonanbHbple 4Kcna, UppalMOHANBHBIE YKCIIa, KOHEUHbIe U OECKOHEYHbIE IEeCSITUYHBIC
npo6u. MHOXKECTBO JIeHCTBUTENIBHBIX YHCEI, IEHCTBUTENIbHbIE YHCIIa KAK OECKOHEUHBIE 1eCATUUHbBIC
npo6u. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXECTBOM JCHCTBUTEIBHBIX YHUCEN U
KOOPJIMHATHOU MPSIMOMA.

CpaBHEHHE NEUCTBUTENBHBIX YHCEN, apu(PMETHYECKUE IACHCTBUSA C JCHCTBUTEIHLHBIMHU
YHCIIaMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO0 MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTh MpHUOMMKeHUA. OKpYIJIeHHE YHUCEll.
[Ipukuaka v olieHKa pe3yJbTaTOB BHIYMCICHUI.

YpaBHeHNs] M HEPABEHCTBA.

JIuneitHoe ypaBHeHue. Penenre ypaBHeHUH, CBOIAIINUXCSA K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOIAIIMUXCSA K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [Ipumepsl perieHuss ypaBHEHUH TpPEThbe M YETBEPTOM CTENEHEH pas3IoKEHHEM Ha
MHOKHUTEJIH.

Pemenne npoOGHO-paniMoOHANBHBIX YpaBHEHUM. PelieHne TeKCTOBBIX 3a/1au are0pandecKum
METO/IOM.

VYpaBHeHHE C ABYMs TMEpEMEHHBIMH M e€ro rpaduk. PemeHue cuctem IBYX JHWHEWHBIX
yYpaBHEHUH C IByMsI IEpEMEHHBIMU. Pelienne cucteM JByX ypaBHEHHH, OJTHO U3 KOTOPBIX TUHEUHOE,
a japyroe - BTOopod crerneHu. ['paduueckas wHTEpHpeTanusi CHUCTEMbl YpaBHEHUH C JBYMS
MePEeMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOW MEpeMEeHHOH. PermieHue cucrteM JIMHEWHBIX
HEpPaBEHCTB ¢ OJHON mnepeMmeHHOW. KBaapaTHbie HepaBeHCTBa. ['paduueckas WHTEpHpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMH.

D yHKUUMH.

Keagparnunas ¢ynkous, e€ rpaduxk u cBoiictBa. I[lapabGosia, KOOpAMHATHI BEPIIMHBI
mapaboJIbl, 0Cb CHMMETPHH TTapadoJIbL.

Ipadukn GyHKIWit: y = kx, y=kx + b, y=k/x, y =x°, y =\x, y = |x| 1 ux cBoiicTBa.

YuciioBble NMOCT€10BATEIbHOCTH H MPOrPeccHH.

[TonsiTe 4YKMCIIOBOWM TOCIEAOBATEIBLHOCTU. 3aJlaHHE MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dhopmyoit u popMyIon n-2o dieHa.

Apudmernueckas ¥ reoMeTpuueckast mporpeccuu. Dopmysisl 7-T0 wieHa apuPMEeTHIECKON 1
reOMETPUUYECKON TPOrpECCHid, CYMMbI MIEPBBIX 7 YICHOB.

N3obpaxenne dieHOB apU(PMETHYECKONM M TEOMETPUUYECKOW MPOrpeccHid TOYKaMU Ha
KOOPJMHATHOM MIIOCKOCTH. JINHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLIEHTHI.

3) IPEJMETHBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA»

7 KJIIACC
Ilpeomemmuoie pe3ynvmamol 0c60eHUA NPOZPAMMBL YUEOHO20 KYypPCA K KOHUY 00y4eHUus ¢ 7
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Knacce.

Yucsia u BIYHCTIEHUS.

BbimonHATh, coderass yCTHbIE U NHCbMEHHbBIE NPUEMBI, apU(pMETHUECKHUe AEHCTBUSA C
paloHaIbHBIMU YHCIIAMHU.

Haxoautb 3HaueHUs YUCIOBBIX BHIPAKEHUH, TPUMEHATh pa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPaKEHUI, COoIepKaluX OObIKHOBEHHBIE U IECATUYHBIE IPOOU.

[TepexomuTs OT omHOWM (HOPMBI 3amuUcH YHUCEN K ApYroil (mpeoOpa3oBBIBATh JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECATHYHYIO
poOBb).

CpaBHUBATH U YHIOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINoNHATE MPUKUAKY M OLICHKY pe3yNbTaTa BBIYMCIEHUH, OLIEHKY 3HAUYE€HUN YHCIIOBBIX
BbIpa)KEeHUI. BBIMONHATE JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh NPU3HAKK JEIMMOCTH, Pa3i0KeHHe Ha MHOYKUTEIN HATYyPaJIbHBIX YHUCE.

PemaTth mnpakTUKO-OPUEHTHPOBAHHBIE 3aJa4yd, CBSI3aHHbIE C OTHOILIEHHEM BEIUYMH,
MPOMOPLHUOHAIBHOCTBIO BEIUYUH, MPOLIEHTaMHU, HHTEPIPETUPOBATh PE3yIbTaThl PELIECHUS 3a7au C
y4€TOM OTpaHUYECHHM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX 0OBEKTOB.

AJiredOpanyeckue BbIpasKeHHs.

Hcnonb3oBath anreOpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Mpoliecce
OCBOCHHS y4EOHOTO MaTepHaa.

Haxoauth 3HaueHus OYKBEHHBIX BBIPaKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.

BrimonHATe mpeoOpazoBaHus LEIO0r0 BBIPAKEHUS B MHOTOWIEH MPUBEIECHHUEM MOJOOHBIX
ClIaraeéMbIX, paCKpbITUEM CKOOOK.

BhInoyHATE YMHOXKEHHE OJTHOYICHA HA MHOTOUWIEH U MHOTOWIEHa Ha MHOTOWJIEH, TPUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3iokeHHE MHOTOWIEHOB Ha MHO>KUTEIH C IIOMOIIBIO BEIHECEHHUS 33 CKOOKHU
0011ero MHOXKHUTES, TPYIITUPOBKH ClIaraeéMbIX, IPUMEHEHUs (GOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh peoOpa3oBaHKsl MHOTOWIECHOB IS pEIICHUs Pa3IMYHbIX 3a7a4 U3 MaTEMaTHUKH,
CMEXHBIX MIPEIMETOB, U3 peaTbHOU MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEH ¢ HATypaJbHBIMHU TMOKa3aTEISIMU IS MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHNsI M HEPABEHCTBA.

Pemate nuHeliHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHsS IMpaBuia Iepexoda OT
MCXOJHOTO YpaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsiTh, ABJIIETCS JIU YUCIIO KOPHEM YPaBHEHHS.
[TpumensTH rpaduueckre METO bl IPH PEHICHUH TUHEWHBIX YPaBHEHUI U UX CHCTEM.

[TopOupath mpuMepsl Map Yucen, SBISIOUUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHHUS C JABYMS
MEePEeMEHHBIMHU.

CtpouTh B KOOpDAWHATHOW TUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucteMbl IByX JIMHEWHBIX ypaBHEHUH C IByMs IEPEMEHHBIMH, B T.4. TpapUUYECKH.

CocraBnaTh W pemiaTh JUHEWHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHHM IO
YCIIOBUIO 3314, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[auM MOJy4YE€HHBIH pe3ylbTaT.

D yHKUUMH.

N3o6paxaTs Ha KOOPAUHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbl, 3aMIUCHIBATH YHCIIOBbIE MPOMEKYTKH Ha alre0pandeckoMm si3bIKe.

OTmeuaTh B KOOPIUHATHON IJIOCKOCTU TOYKH I10 3aJaHHBIM KOOpJMHATAM, CTPOUTH TpaduKu
nuHeWHbIX QyHKIud. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOLIBI0 PYHKIUN W3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUNHAMU: CKOPOCTH,
BpeMsi, pacCTOSIHUE, IeHa, KOJMYECTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM pabOTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.
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[Tonumate rpadudeckuii crocoOd MPEACTABICHHUS W aHaIW3a WHQGOPMAIMH, W3BJICKATh U

MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPpadUKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEH.
8 KVIACC

Ilpeomemmuoie pe3ynvmamaol 0C60eHUA NPOZPAMMBL YUEOHO20 KypCca K KOHUY 00y4eHus ¢ 8
Knacce.

Yucsia u BIYHCTIEHUS.

Hcnonb30BaTh HauyadbHbIE TPEACTABICHUS O MHOXECTBE JI€HCTBUTENBHBIX YHCEN s
CpPaBHEHHUsSI, OKpYIJICHHS W BBIYHCIEHHUM, H300pakaTb JAEWCTBUTEIbHBbIE 4YHCIA TOYKAMHU Ha
KOOPJIMHATHOU MPSIMOMA.

[TpuMeHsTh TOHATHE apUPMETHUECKOTO KBaIPATHOTO KOPHS, HAXOAUTh KBaIpaTHbIE KOPHH,
UCIOJIb3YSl TpPU HEOOXOAUMOCTH KaJIbKYJISTOp, BBIIOJHATH IPEOOpa3oBaHUsl BBIPAKECHHIH,
coJiepKalluX KBaJIpaTHbIE KOPHU, UCTIONb3ys CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OONBIIMX M MalbIX YHMCEI C TOMOIIBIO JECATHUHBIX ApoOeil u
creneHel yucna 10.

AJiredOpanyeckue BbIpasKeHUs.

[IpuMeHSTh TMOHSTHE CTENEHHW C IeJIbIM [0Ka3aTejeM, BBIMOJHATh peoOpazoBaHus
BBIPAKEHUH, COZepKAIINX CTENIEHU C LIETIbIM MTOKa3aTEeIeM.

BbINoNHATE  TOXKIECTBEHHbIE NpeoOpa3oBaHUSl PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
MpaBWJI JCHCTBUIM HaJl MHOTOWIEHAMU U alireOpandecKuMu ApoOsiMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH Ha MHOKUTEIIH.

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUI ISl pEIICHUs Pa3IMYHBIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHNs] M HEPABEHCTBA.

Pemarp nuHeiiHble, KBagpaTHbIE YPAaBHEHUS U PallMOHAIbHBIC YPaBHEHMS, CBOISIIUECS K
HUM, CCTEMBI JIByX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh MNpOCTEUIINE MCCIACAOBAHUS YPABHEHUH M CHUCTEM YpPaBHEHUH, B T.4. C
MPUMEHEHHEM TpapUuecKuX MpeACTaBIeHUN (yCTaHABIIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pellIeHus], €ClIU UMEET, TO CKOJIBKO, U MPOYee).

[TepexoauTh OT c1oBeCHOM (HOPMYITUPOBKH 337291 K €€ anreOpandecKoi MOJIEH C TOMOIIBIO
COCTaBJICHUSI YpaBHEHMSI WMJIM CHCTEMbl YpPaBHEHMH, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJy4YeHHbIN Pe3ynbTar.

[IpyMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJIHOM MEepeMEHHON U UX CUCTEMBI, JaBaTh rpaduuecKyI0 HLTIOCTPAIIMIO MHOKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

D yHKUUMH.

[ToHumarth 1 UCHOIB30BaTh (PYHKIIMOHAIBHBIE MOHITHUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003Ha4YeHUsI), ONpEeAENATh 3HaUeHHe (PYHKIUU MO 3HAUYEHUIO apryMEHTa, ONPEIeNATh CBONCTBA
¢dbyHKIMA 110 €€ TpaduKy.

CtpouTh rpad¥Kn SIeMeHTapHBIX GYHKIMiA Buaa y = k/x, y = x% y =x°, y =\x,

y = |x|, omUCHIBaTh CBOWCTBA YUCIOBOUW (PYHKIIMH TIO €€ rpaduKy.

9 KJIACC

Ilpeomemmuoie pe3ynbmanol 0C60CHUA NPOZPAMMDBL Y4EOHO20 Kypca K KOHUY 00yuenus 6 9
Kacce.

Yucyaa ¥ BLIYHCIEHUS.

CpaBHHBATH U YIIOPSAI0YNBATH PAIIMOHATBHBIC U UPPAIIMOHAIILHBIC YHCTIA.

BreimonasaTe apudmMerndeckue ACHCTBUS C pallMOHAIBLHBIMU YHCIIAMH, COYeTas YCTHBIC U
MMUCbMEHHBIC IPUEMBI, BBITIOTHATH BEIYMCIICHUS C UPPAIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3Ha4eHHs CTENEHEH C LEeNbIMH MMOKa3aTesIMH U KOPHEH, BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKCHUMN.
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OKpyriaTh AeMCTBUTEIbHBIEC YUCTIA, BBIMOIHITH MPUKHUIKY pe3yIbTaTa BEIYUCICHHA, OLIEHKY
YHCIIOBBIX BBIPAXKECHUH.

YpaBHeHNsI M HEPABEHCTBA.

Pemarth nuHeliHbIe U KBaJpaTHbIE YpaBHEHUS, YpaBHEHUs, CBOAAIIMECS K HUM, IIpOCTeHine
IpOOHO-pallMOHAIBHBIE YPaBHEHHUS.

Pemarh cuctembl IBYyX JUHEHHBIX ypaBHEHUI € JBYMsI NMEPEMEHHBIMH M CUCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemath TekcTOBBIE 3a71aUn AIreOpanvdeckuM CII0COOOM C MOMOIIBIO0 COCTABICHHS YpaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpPEMEHHBIMH.

[IpoBoauTh mNpoCTEHIIME HMCCIACAOBAHUS YPABHEHHH M CHUCTEM YpaBHEHHM, B T.4. C
MPUMEHEHHEM TpapUuecKux NMpeACTaBlIeHUN (yCTaHABIMBATh, UMEET JM YpaBHEHHE WM CHCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U MPOYee).

Pemars nuHelHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peEIICHHE
HEPaBEHCTB Ha YHCIJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0O CHMBOJIOB.

Pemath cucTeMbl TMHEIHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE

KBaJIpaTHOE HEPABEHCTBO, N300pakaTh pelIeHre CUCTEMbl HEPABEHCTB Ha YHCIOBOU MPSMOI,
3aMuChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

D yHKUUMH.

PacnioznaBath (hyHKIMH U3yYEHHBIX BUIOB.

[Toka3piBaTh CXEMaTUYECKH pACIIOJIOKEHHE Ha KOOPAMHATHON IUIOCKOCTH TIpaduKoB
dymkimit Buma: y =kx, y=hkx + b, y=k/x, y=ax’ + bx + ¢, y = x>, y =\x,

y = |x| B 3aBUCUMOCTH OT 3HaAUYCHUI KOI(PPHUITMEHTOB; ONMCHIBATH CBOMCTBA (DYHKIIUA.

Crpouts u u300pakaTb CxeMaTH4YeCKH TrpapuKd KBaJpaTUYHBIX (YHKIMMA, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITUH 1O UX TpaduKam.

Pacnio3naBath KBaJpaTHUHYIO QYHKLHIO 1O (hopMyJie, MPUBOAUTH MPUMEPHI KBaJAPaTHUHBIX
GyHKIMN U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YuciioBble NMOCT€10BATEIbLHOCTH H MPOrPeccHH.

Pacnio3naBaTh apuMeTHUECKyl0 U T€OMETPUYECKYI0 MPOrpPecCUr MpH PasHbIX CHocoOax
3a/laHusl.

BbINONHATE BBIUKCIEHHUSI C HCHOJb30BaHUWEM (GOpMYyT N-TO 4ieHa apu@MeTHYecKoll u
reOMETPUUYECKON TPOrpeCCUii, CYMMbI MIEPBBIX I YIECHOB.

N306paxaTh 4ieHbl NOCIeI0BaTEeIbHOCTH TOUKaMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemarp 3amaun, CBS3aHHBIE C YHCIOBBIMU IOCIEAOBATEIBHOCTSIMH, B T.4. 3aJadd U3
peanbHOM XU3HU (C UCTIOIB30BAHUEM KaTBKYISATOPA, ITU(PPOBBIX TEXHOJIOTHA).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
7-9 KIIACC

1) MIOSACHUTEJIbHAS 3AIINCKA

['eoMeTpusi KaKk OJWH W3 OCHOBHBIX Pa3/ENIOB IIKOJIBHOW MaTEMATHKHU, UMEIOIIUN CBOEH
LEeTBI0 O00ECIeYNTh HW3YYCHHE CBOWCTB U pa3MepoB (Uryp, WX OTHOIICHUH U B3aMMHOE
pacIoyio’KeHHe, OIMUPACTCS Ha JIOTHYECKYH0, JOKa3aTelbHYI JIMHHIO. LleHHOCTh wu3ydeHus
T€OMETPUHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOyJaroUTUHCS
YYUTCSI TIPOBOJUTH JOKA3aTENIbHBIE pPACCYXACHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYCHHS,
JIOKa3bIBaTh WMCTHUHHBIC YTBEPXKICHUS UM CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, IPOBOJUTH
PacCyXKJIEHUSI «OT MPOTHUBHOTO», OTJIWYATh CBOWCTBA OT MPHU3HAKOB, (GOPMYJIMPOBATH OOpaTHBIC
YTBEPKICHHSI.

Llenvio uzyuenusa zeomempuu SBISCTCS UCTIOIB30BaHNE €€ KaK MHCTPYMEHTA TP PEIICHUA
KaK MAaTeMaTHYeCKUX, TaK W TMPAKTHYECKUX 3a7ad, BCTPEUAIOIMIMXCS B PEAIBHON IKU3HM.
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OOyuaromuiics OJKEH HAay4UThCS OMPENeNsTh TeOMETPUYECcKylo (UTypy, OMHCHIBATH CIOBaMU
4epTé&X WIM PUCYHOK, HAWTH IUIOIIA[b 3€MENIbHOTO y4YacTKa, PacCYUTaTb HEOOXOAUMYIO JUTMHY
OTITOBOJIOKOHHOTO Kabest min TpedyeMble pa3Mepsl rapaxa 1 aBromoowmis. [Ipu pemennu 3agayu
MPAKTUYECKOr0 XapakTepa OOydarolUHCs yYUTCS CTPOUTh MaTeMaTHUYECKHE MOJEIN PealbHbIX
KU3HEHHBIX CUTYAaIlUi, TPOBOJUTH BHIYMCIICHUS U OLIEHUBATH MOJYYECHHBIN pe3yibTar.

Yuebuwiii kypc «'eomempusy sxnrouaem ciredyloujue 0CHOBHbIE PA30eilbl COOEPHCAHUA!

«["eomeTpudeckue GUTyphl U KX CBOUCTBAY,

«3Mepenne reoMeTpuYeCcKuX BETUUUH,

«JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTHY,

«BekTops»,

«/IBMKEHHS TIIOCKOCTHY,

«IIpeobpazoBanust Moa00US.

Baoiceno  noouépkusame  ceazu  ceomempuu ¢ Opy2umu  yueOHbIMU — HpeoMemami,
MOMUBUPOBAMb  UCNONIL308AMb  ONpeOeNeHUs — 2eoMempudyeckux — Queyp U NOHAMUL,
0eMOHCmMpUpPO8ams NpUMeHeHue NOAYYeHHbIX YMeHUll 6 (u3uke u mexHuxe. ITU CBSI3U Hambojee
SpKO BUAHBI B TeMax «BekTopb», « TpUroHOMETpHUYECKHE COOTHOLIEHU», «MeTol KOOpAUHAT» U
«Teopema ITudaropar.

Mecmo yueonozo npeomema «I'eomempusny, ¢ yueonom niane

O6mree yncio yacoB It u3ydeHus yaeoHoro kypca «I'eomerpus», - 204 gaca:
B 7 kiyacce - 68 yacoB (2 yaca B HEJIENIO),

B 8 kiacce - 68 yacoB (2 yaca B HEJIENIO),

B 9 kiacce - 68 yacoB (2 4yaca B HEZIETIO).

2) COAEPKAHUE YYEBHOTI'O KYPCA «'EOMETPUS»

COJAEP/KAHUE OBYYEHUA B 7 KIIACCE

Hauvanbnubie moHATHS TeomeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yrojd. Buasl yrios.
Beptukanbasie U cMexHble yribl. buccekrpuca yrina. Jlomanas, MHOroyroiasHuk. [lapanneasHoCTb
U TEPIEeHIUKYISIPHOCT IPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMmeTpuu. [IpumMepsl ciMMeTpu B
OKPYKaIOILIEM MUDE.

OCHOBHBIE MOCTPOEHUS C MOMOIIBIO LIUPKYJA U JIUHEHKHU. TpeyroasHuk. BeicoTa, Mmeaunana,
OmcceKTpuca, MX CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyroapHUKa.

CpoiicTBA W TpU3HAKH PABHOOEAPEHHOTO TpeyrojibHWKa. [Ipu3HaKu paBeHCTBa
TPEYroJbHUKOB.

CBolicTBa U MPU3HAKHU MapasuIebHBIX TPsAMbIX. CymMMa yriioB TpeyrojabHUKa. BHelHUE yriibl
TpEeYroJbHUKa.

[IpsamoyronpHbli  TpeyrojJbHUK. CBOMCTBO MeIMAaHBI MTPSMOYTOJBHOTO TPEYrOJbHHKA,
npoBeNEHHOW K  TumoTeHy3e. [lpu3Haku paBeHCTBA  MPSMOYIOJIBHBIX  TPEYTOJHHUKOB.
[IpssMOyroabHBIN TPEYTrOJbHUK € YoM B 30°.

HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIEeM yriie U OOoJIbLICH CTOpOHE TpeyrojdbHuKa. [leprneHnauKyasp u HakJIOHHAsL.

I'eoMmeTpuueckoe MecTo ToueK. buccekTpurca yriia u cepeAMHHbIN NEPIEHIUKYIAP K OTPE3KY
KaK reOMETpUYECKHe MeCTa TOYEK.

OKpyXHOCTb U KPYT, XOpJla U TUAMETP, UX CBOMCTBA. B3anmMHOE pacnonokeHne OKpyKHOCTH
u npsimoi. KacarenbHas 1 cexyias K oKpy>kHOCTH. OKpY>KHOCTh, BOUCAHHAs B yroJ. Bnucanuas u
OTHCaHHAsl OKPY>KHOCTHU TPEYroJIbHUKA.
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COJAEP)KAHUE OBYYEHUA B 8 KJIACCE

UYeteipéxyronbHuku. IlapamnenorpamMm, €ro mnpu3HaKM W CBOMCTBA. YacTHbIe ciy4yau
napajuieJiorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBajapaT), MX MPU3HAKA M CBOWCTBA. Tpamenus,
paBHOOOKas Tparneuus, e€ cBoWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meron ynBoenusi menuanbl. LleHTpansHas cummerpusa. Teopema @Daneca u Teopema o
MPOMOPLHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{enTp macc TpeyrojibHuUKA.

[Tonobue TpeyronbHUKOB, KO3pduimeHt momaodus. [IpusHaku mogoOus TPEYroJIbLHUKOB.
[Ipumenenue nmogoOUst P PELICHUH MPAKTUUECKUX 3a7a4.

CpoiicTBa miomaneii reoMeTpudeckux ¢uryp. @opMynbl Ui TUIOMIAAM TPEYTrOJbHUKA,
napajuiesorpamMmma, pom0a u tpanenuu. OTHOIIEHUE TUIOMAeH Mo100HBIX QUTyp.

Brruncnenue mioimaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn NMpakTHIECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO Yrjla MpsIMOYTOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIAECTBO. Tpuronomerpuueckue ¢hynkiuu yrios B 30°, 45° u 60°.

Brnucannbsie M UEHTpalbHBIC YIUIBI, YTOJ MEXAY KacaTeIbHOW M XOpIOMl. YTJIbl MEXIy
XOp/JAaMU U CeKylIIMMU. BrimcanHble U onmucaHHble YeThIPEXYrodbHUKU. B3aumHoe pacnososkeHue
IBYX OKpykHOCcTel. Kacanue okpyxHocteit. O01ue KkacateabHbIe K IBYM OKPYKHOCTSIM.

COJAEP/KAHUE OBYYEHUA B 9 KJIACCE

Cunyc, kocunyc, TanreHc yrio oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenue tpeyronsHukoB. Teopema KOCUHYCOB U TeOpeMa CHHYCOB. Pernienne npakTuaeckux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoowus. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpou3BeNEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIIHUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, mimHa (MOAynb) BEKTOpa, COHAIPAaBIIEHHbIE BEKTOPHI, MPOTHUBOMOJIOMKHO
HanpaBJICHHbIE BEKTOPHL, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpally HaJ
BeKTOpamu. Pa3zjoxeHue BekTOopa Mo JBYM HEKOJUIMHEApHBIM BekTOopaMm. KoopauHatel BekTOpa.
CkansipHO€ MpOoU3BeIeHNE BEKTOPOB, MPUMEHEHHUE JIJIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBbI KOOPAWHATHI HA TUIOCKOCTU. Y paBHEHUS MPSIMOU U OKPYKHOCTH B KOOpJAMHATAX,
nepeceyeHre OKpyKHOCTe! U IpsIMbIX. MeTOo1 KOOpAWHAT U ero MpUMEHEHHE.

[IpaBunbHbIe MHOTOYTOJBHUKU. [[nnHa okpyxHocTu. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHUE ITMH OyT OKpykHOcTel. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBUKEeHHsI TJIOCKOCTH U BHYTPEHHHE CUMMETpPUHU GUTYp (3JIeMEHTapHbIE MPEICTaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

3) IPEJMETHBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS»

7 KJIIACC

Ilpeomemmusie pe3ynvmamaol 0c60eHUA NPOZPAMMBL YUEOHO20 KYypPCA K KOHUY 00y4eHus ¢ 7
Knacce.

Pacrio3naBaTh u3ydeHHBIE TreOMETpUYECKHe (UTYpBl, ONpEAeNsiTh HUX B3aUMHOE
pacnojiokeHue, U300pakaTb T€OMETPUUYECKUE (PUTYPBI, BHIMOIHATh YEPTEXKH MO YCIOBHUIO 3a/1a4H.
W3mepsaATh TUHEIHbIE W YIJIOBbIE BEIWYMHBI. PemiaTe 3aiauv Ha BBIYMCICHHWE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

[IpoBoauTh TpyOyIO OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B PeaIbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuate pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BEIUYHHBI.
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CTpouthb 4epTekH K T€OMETPUUECKUM 3a/1adaM.

[Tonb3oBaThCs MpU3HAKaMU PABEHCTBA TPEYTOJILHUKOB, HCIIOJIB30BATh MIPU3HAKK U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PELICHUH 3a/1a4.

[TpoBOIUTH TOTHYECKHE PACCYKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaTbcsl MpU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEIHaHbl, MPOBEAEHHOW K THUIOTEHY3€ NPSIMOYTOJbHOIO TPEYrojbHUKA, B  pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Omnpenenars napayuieIbHOCTh MPSMBIX C MOMOLIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMU
cekymas. OnpenensTh MapajieIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM IO TOUEK APYTroul mpsIMOH.

Pemrate 3agaun Ha KieT4yaToi Oymare.

[IpoBOaUTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE U OyKBEHHBIE 3HAUEHUS YIJIOB B
reOMETPUUYECKUX 3aJ]auyax C UCIHOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB,
CBOJCTB YrjoB, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapallIeNIbHBIX MPSIMBIX ceKyliel. Pemars
MPaKTUYECKUE 3a/1a4 Ha HAX0XJACHUE YIJIOB.

Brnaznerp moHsATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh OMpPEeNaTh OMCCEKTPUCY yIiia U
CepeMHHBIN MEPIEHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKUE MECTa TOUEeK.

dopmynHpoBaTh OMpEIENEeHUsI OKPY)KHOCTH M Kpyra, XOpAbl M JuaMeTpa OKPYKHOCTH,
MOJIb30BAThCSl UX CBOMCTBaAMU. Y METh MPUMEHSATH AT CBOMCTBA MPU PEUICHUM 3a]1a4.

Bnagerp MmoHSATHEM OMUCAHHOW OKOJIO TPEYroJibHUKAa OKPY)KHOCTH, YMETh HaXOJWUTh €&
ueHtp. [lonb3oBarbea pakramMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJibHUKA IMEpPEeceKaroTcsl B
OJIHO TOUKE, M O TOM, YTO CEpEeIUHHBIE MEPIEHANKYIISIPhI K CTOPOHAM TPEYT0JIbHUKA EPECEKat0OTCs
B OJHOMU TOYKE.

Brnanerp moHATHEM ~ KacaTEIbHOW K  OKPY)KHOCTH, TIOJIb30BaThCAd TEOPEMOM O
MEPIEeHIUKYIIPHOCTH KacaTelbHON U pajuyca, MPOBEAEHHOTO K TOUKE KacaHUs.

[Tonb3oBaTbcst  MPOCTEMIIUMH  TE€OMETPUYECKUMHU  HEpPaBEHCTBAMH, IOHUMAaTh  MX
MPAKTUYECKHUI CMBICTT.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TIOCTPOSHHS C TOMOIIBIO IUPKYIISI U TUHEHKU.

8 KVIACC

Ilpeomemmuoie pe3ynvmamaol 0c60eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY 00y4eHus ¢ 8
Knacce.

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX OJJIEMEHTHI, MOJIb30BaThCS HX
CBOMCTBaMHM MU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKH MEpEcCeueHusl MeMaH TPEYrojJbHUKa (IIEHTpa Macc) B pelIeHUN
3azad.

Brnazners nonsiTueM cpegHei JMHUY TPEYrobHUKA U TPANeIK, TPUMEHATh UX CBOWCTBA MpHU
pelieHnn  reomeTrpuueckux 3amad. llomb3oBatbesi  Teopemoi @Dajeca W TEOpEMOM O
MPOMOPLHUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEIleHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHSTh MPU3HAKY [10100US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonws3oBatbest Teopemoit [Iudaropa s pemieHns TeOMETPUUECKUX U TPAKTUYECKHUX 3a/1ad.
CtpouTh MaTeMaTUYECKyI0 MOJIEb B MPAKTHUECKUX 3a/1a4aX, CaMOCTOATEIbHO MPOBOJIUTH YEPTEK
Y HaXOAUThb COOTBETCTBYIOLINE AJTUHBI.

Bnagerp moHATHMSMU CHHYca, KOCHMHYCa M TaHTE€HCAa OCTpPOro Yyrja MpsMOYTOJbHOIO
TpeyrojbHuKka. [101p30BaThCS ITUMU MOHITUSIMU JUI PEIICHUS] TPAKTUYECKHUX 3a/1au.

Boruncnsate (pa3audHbIME ClIocO0aMu ) TUIOIIA/lb TPEYroJIbHUKA U TUIOIIA I MHOTOYTOJIbHBIX
¢buryp (monb3ysach, Tae HEOOXOIUMO, KambKyIsATOpoM). [IpUMEHSTh MOJydeHHbIE YMEHHs B
MPAKTUYECKUX 33a4ax.

Bnagerp MNOHATHAMM BIHCAHHOTO W LIEHTPAJIBHOTO YIjia, HCIHOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yriax MeXIy XopAaMu (CeKyIIMMH) U yIiie MEeXIy KacaTeabHOM U XOpAoH mpu
pELICeHUH T€OMETPUUECKUX 3a/1a4.
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Brnazgerp moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTH CBOICTBA

OTHMCAHHOTO YETHIPEXYTOIbHHUKA MPU PELICHUH 3a/1a4.

[TpuMeHsTH MoJydeHHbIEC 3HAHUS HA IPAKTHUKE - CTPOUTH MAaTEeMAaTUYECKUE MOACIH JUIs 33124
peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUA C MPUMEHEHHEM MOJ00US U
TPUTOHOMETPHUH (TIOJB3YSCh, Te HEOOX0IUMO, KATBKYISTOPOM).

9 KJIACC

Ilpeomemmuoie pe3ynvmamaol 0c60eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY 00yueHus 6 9
Knacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTD C UX MOMOIIBIO PA3IUYHbIE
AIIEMEHTHl MPSAMOYTOJIBHOTO TPEYroJbHUKA («pEHIeHHE MPSMOYTOJbHBIX TPEYTOJIHLHUKOBY).
HaxoauTtsb (¢ moOMONIbIO KaNbKYyISTOPA) AIMHBI U YIIIbI JJIs1 HETAOIMYHBIX 3HAYSHHH.

[Tonb3oBarbes popmynaMu NMPUBEIEHHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUYECKUMU BETMUYUHAMHU.

Hcnonb30BaTh T€OpPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOXKJEHHUS Pa3UYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pellIeHne TPEYroJbHUKOBY), IPUMEHSTh UX MPU PEIICHHUH FT€OMETPHUUECKUX 3aa4.

Bnaners monsTusMU mpeoOpa3zoBaHUsl MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [lonb3oBaThcsi CBOMCTBaMHU MOJO0US MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUTHIIBI U
HaXOJUTh YIiibl y Mono0HbIX ¢uryp. I[IpumensTs cBoiicTBa monoOus B MPAKTHUECKUX 3ajaydax.
YMeTh NpUBOAUTH NMPUMEPHI MOAOOHBIX (PUTYP B OKPY)KAIOLIEM MUDE.

[Tonb3oBaTbcst TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpZ, O MPOU3BEICHUH OTPE3KOB
CEeKYIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThbCs BEKTOPaMU, MOHUMATh UX T€OMETPUUECKHM U PU3NYECKHIT CMBICT, TPUMEHSTD
UX B PEUICHUH TeOMETPUYECKHX U (u3ndeckux 3anad. [IpuMeHsTh CKalsipHOE MpPOU3BEICHUE
BEKTOPOB ISl HAXOXKACHUS JUTHH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAWMHAT HA IJIOCKOCTH, MPUMEHSITh €ro B pEIHIeHUU
reOMETPUYECKUX U MPAKTUUYECKHUX 3a/1ay.

Bnagerp MOHATUSMHU TPaBUILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI JyTd
OKPY>KHOCTH M PaJMaHHOM MEepHI yIiia, yMETh BBIYUCIATH IUIOMIA s Kpyra u ero yacteil. [IpumeHsaTh
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aadax.

Haxoguth ocu (MM LEHTpb) CUMMETpUHU GUTYp, NPUMEHSATH IBUKEHUS IJIOCKOCTH B
MPOCTEUIINX CITydasiX.

[TpuMeHsTH MoJlydeHHbIE 3HAHUS HA IPAKTHUKE - CTPOUTH MAaTEMAaTUYECKUE MOACIH IS 33124
peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUA C MPUMEHEHHEM MOJ00US U
TPUTOHOMETPUICCKUX (PYHKITUHN (TTOIB3YSICh, T/I€ HEOOXOAMMO, KAIbKYISATOPOM).

PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7-9 KIIACCBbI

5) NOACHUTEJIbHAS 3AIIMCKA

B coBpemenHOM muppoBOM MHpPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE OOJIBITYIO
3HaYMMOCTh, KaK C TOYKH 3PCHHUS NMPAKTUYECKUX TMPHIOKEHHUH, TaK M MX POJIU B OOpa3OBaHMH,
HEOOXOIMMOM KaXJIOMYy ueloBeKy. Bospacraer umcino mpodeccuii, mpu OBIAJACHUH KOTOPBIMHU
TpeOyeTcst Xxopomasi 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTHKH, TaKas TIOATOTOBKA
Ba)KHA JUTS TIPOJIOJDKCHUST 00pa30BaHMs U JIJISl YCIICITHOW TPO(eCCHOHATBHOMN Kaphephl.

Kaxp1ii 4enoBek MoCTOSIHHO PUHIUMAET PELICHNs] HA OCHOBE MMEIOIIMXCS Y HETO JTAHHBIX.
A s 000CHOBaHHOTO TPHHSTHS PEIICHUS B YCIOBHSX HEAOCTaTKa WM M30BITKa WHPOPMALIUU
HE00XOIMMO B T.4. XOPOIIO CHOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATHCTUICCKOE MBIIIUICHUE.

Iens uzyuenue Kypca — copMHUpOBaTH Y 00yJarONINXCs QYHKIIMOHAIBHYIO TPAMOTHOCTb,
BKIIIOYAIONIYI0 B CceOs B KauecTBE HEOTHEMIIEMOW COCTAaBJISIONICH yMEHHE BOCHPUHUMATH W
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KPUTHYECKH aHaJIM3UPOBaTh MH(POPMAIMIO, MPEACTABICHHYI0 B PAa3IMYHBIX (opmax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHUX peaJbHBIX MPOLECCOB M 3aBUCHUMOCTEH, MPOU3BOJUTH
MpOCTENIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU IIPUHIIMIIAaMU cOOpa, aHalIn3a U MPEeCTaBICHUS
JAHHBIX W3 Pa3IMYHBIX cdep XKU3HM OOIecTBa M TOCYAAapCTBa MPUOOIIACT OO0YyJaIONUXCS K
oOlIeCTBEHHBIM HHTEpecaM. M3yueHne OCHOB KOMOMHATOPHUKHM Pa3BUBAET HABBIKM OpraHU3alluu
nepebopa u moAcuyéTa 4yuciaa BapUAaHTOB, B T.4. B MPUKJIAAHBIX 33/a4aX. 3HAKOMCTBO C OCHOBaMU
Teopuu rpadoB co3maéT MaTeMaTudecKuid PyHaIamMeHT 11t GopMUpOBaHUS KOMIIETCHIIMNA B 001acTH
nHpopMaTuKu U HUPPOBBIX TexHOJOTUH. [Ipy N3ydeHnH CTaTUCTUKH U BEPOSTHOCTU 00OTalaroTcs
Mpe/icTaBiIeHUs] OOy4JaIOUIUXCSd O COBPEMEHHOW KapTMHE MHUpa M METOoJaxX €ro HCCIEOBaHMUS,
dbopmMupyeTcsi MOHUMaHUE POJIU CTATUCTHKHU KaK MCTOYHMKA COLIMAJIBHO 3HAYMMON MH(pOpManuu 1
3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B coomsemcmeuu ¢ oanmeivu yenamu 6 cmpykmype HpoOcpaAMMbl YUeOHO20 Kypca
«Bepoamunocmv u cmamucmuka» OCHO8HO20 00wWe20 00pazosanusi vl0eleHbl Cledyioujue
co0epaHcamenbHO-MemooudeckKue TUHUL:

«[IpeacraBneHune NaHHBIX U OMKCATENIbHASA CTATUCTUKAY,

«BepoATHOCTBY,

«DneMeHThl KOMOMHATOPUKN,

«BBeznenue B Teoputo rpadoB.

Copepxanne muauu «llpencraBieHne MaHHBIX W ONHCATEIbHAs CTATHUCTHKA» CIYXKUT
OCHOBOI s (hOpMUPOBAaHUSI HABBIKOB pabOThl ¢ MHOpMaIueil: OT YTEHHs U HHTepHpeTaruu
nH(popMaIu, TpeICTaBICHHON B TaOJIMIIaX, HA TUarpaMMax u rpadukax, 10 cOopa, mpeIcTaBIeHUs
U aHajau3a JaHHBIX C HCHOJB30BAHMEM CTATUCTHUECKHUX XAPAKTEPUCTUK CPEIHUX U PACCEHBAHMS.
Paboras ¢ nanHpiMH, OOyJaronIrecs: y4aTcsi CUNThIBaTh U HHTEPIPETUPOBATh JaHHbBIC, BBIJBUTATb,
apryMEHTHUPOBAaTh W KPUTHKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBILUIATh Hal ¢aKTopamu,
BBI3BIBAIONIMMH W3MEHYMBOCTb, U OLEHMBATh WX BJIMSHUE HA pacCMaTpUBacMble BEITUYMHBI U
MIPOLIECCHI.

NuTyuTnBHOE  mOpeAcTaBiIe€HHWE O  CIy4alHOM  M3MEHYMBOCTH,  HCCIIEIOBaHUE
3aKOHOMEPHOCTEH M TEHACHIMWA CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOW UIsI M3YYEHUS TEOPUHU
BeposiTHOCTeH. bosbiioe 3HadeHHEe MMEIOT TNPAKTUYECKHE 3aJaHMs, B YaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMHU.

[TonaTre BEpOSATHOCTH BBOAMTCS KaK Mepa MpaBAomonoous ciydailHoro coOwitus. [lpu
M3Y4YeHUU Y4eOHOTo Kypca oOydaromuecs 3HAKOMSTCS € MPOCTEHIIMMU METOJaMU BBIYMCIICHUS
BEPOSITHOCTEN B CIIydallHBIX 3KCIIEPUMEHTaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HCXOJaMU,
BEPOSITHOCTHBIMU 3aKOHAaMH, IO3BOJISIONIMMH CTaBUTh U pemaTh OoJiee CIOXKHbIE 3adadu. B
yueOHBI KypC BXOJAT HayallbHbIE MPEJICTABJICHUS O CIy4alHBIX BEJIMYMHAX W HUX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax yueGHOro Kypca OCYHIECTBIISETCS 3HAKOMCTBO OOYYarOIIMXCsl ¢ MHOXKECTBAMH U
OCHOBHBIMH OIEpallMIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS TMPUMEPHl NPUMEHEHUs s
pelIeHus 3a/1a4, a TAK)Ke UCIOIb30BaHUS B IPYTUX MaTeMaTHYECKUX Kypcax U ydeOHbIX IpeaMeTax.

Mecmo yuebdnozo npeomema «Bepoamnocmes u cmamucmuxka) 6 y4eoOHom niamne

OO6111ee YrcITo YacoB sl U3Y4eHHs yaeOHOTO Kypca «BeposTHOCTB 1 cTaTucTHKaY - 102 yaca:
B 7 knacce — 34 gaca (1 gac B Henenio),

B 8 kiacce — 34 vaca (1 gac B Henenio),

B 9 knacce — 34 gaca (1 gac B Henenmo).

2) COIJEPKAHUE YYEBHOI'O IIPEJMETA «BEPOATHOCTD H
CTATHCTHKA»
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COAEP)KAHUE OBYYEHMUS B 7 KJIACCE

[IpencraBneHne JaHHBIX B BHJIE TAOJUII, TUarpaMM, rpaukoB. 3anoTHEHNE TaOIUI], YTCHUE
Y TIOCTPOEHUE ArarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBbiX). UTeHne rpaduKoB peaabHbIX
nporeccoB. V3BiedeHne MHPOPMALIUN U3 TUArpaMM W TaOJIUIl, HCIIOJIb30BAaHUE W MHTEPIIPETALIUS
JTAHHBIX.

OnwmcatenpHasi CTaTUCTHKA: CpeaHee apu(MeTHdeckoe, MeAnaHa, pa3Max, HauOoJbllee |
HaMMCEHBIIIee 3HAYCHUST HA0opa YMCIIOBBIX JaHHBIX. [IprMephl ciTy4aliHOW H3MEHYHBOCTH.

CrnydaiiHBI SKCIIEPUMEHT (OMBIT) M cllydailHoe coObiTue. BepostHOCTh M vactota. Posb
MaJIOBEPOSITHBIX M TPAKTUYECKH JIOCTOBEPHBIX COOBITHI B TpHponae W B oOmiectBe. MoHeTa U
UTpaIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmnHbl. Yncno pédep u cymMmmapHasi CTEIeHb BEPIIUH.
[Ipencranenue o cBsizHocTy rpada. Llenun u nuknel. [Tytu B rpadax. O6xox rpada (iepoB myTh).
[IpencraBnenune 06 opueHTHpOBaHHOM Tpade. Pemenne 3aaad ¢ momompo rpados.

COJAEP)KAHUE OBYYEHUA B 8 KJIACCE

[IpencraBienue qaHHBIX B BUAE TaOIUL, UarpamMm, rpaQuKoB.

MHOK€ecTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Onepauud HaJl MHOKECTBAMU:
oO0bemuHeHUe, TmepecedeHue, gomoiaHeHue. CBoWcTBa  omepanuii  HajJ  MHOYXECTBAMU:
MEepPEeMECTUTENbHOE,  COYeTaTelbHOE,  paclpeleNuTeNbHOoe,  BKIOUYeHHd.  Mcmonp3oBaHue
rpauyecKoro MpeicTaBiICHUs] MHOXKECTB JUIS OMKCAHUS pPEANbHBIX IMPOILIECCOB U SIBICHUHN, MpU
pEIIeHNH 3a/1ay.

W3mepenue paccemBaHusa JaHHBIX. Jlucriepcusi M CTaHJApTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. [lnarpamma paccerBaHHUsI.

DneMeHTapHbIE COOBITHS CllydaiiHOTO ombITa. CiydaitHeie cOObITHS. BeposTHOCTH COOBITHH.
OmBITEI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHAMHU. CiydaifHblii BbIOOp. CBsI3b MEXKIY
MaJIOBEPOSITHBIMU M MPAKTUYECKHU TIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa ACPEBbEB: €IUHCTBEHHOCTh IyTH, CYIIIECTBOBAHWE BUCSYEH BEPIIUHBI,
CBSI3b MEX]y YMCIIOM BEpIIUH U unciaoM péodep. [IpaBuno ymHoxkeHus. Pemenue 3agad ¢ moMoUIbI0
rpados.

[TpoTuBomonoxubie coObITHA. [[uarpamma Ditnepa. O0beuHEHNE U IEpeceUeHUuEe COOBITHH.
HecoBmecTHbie coObiTHs. DopMyrna CIIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEpOATHOCTH. [IpaBuio
ymHokeHus. HezaBucumele coObiTus. [Ipeacrapnenue skcnepuMenTa B B AepeBa. Pemienue 3amau
Ha HaXOKJICHHE BEPOSTHOCTEN C MOMOIIBIO JE€pPEeBa CIY4alHOTO AKCIEPUMEHTA, AMarpaMm Diliiepa.

COJAEP/KAHUE OBYYEHUA B 9 KJIACCE

[IpencraBnenue NaHHBIX B BUJE TaONHIl, TUarpamm, rpa@ukoB, MHTEPHpPETALUs JaHHBIX.
UreHue u noctpoeHue Tadiuil, Juarpamm, rpadukoB 1Mo peaibHbIM JaHHBIM.

[TepectanoBku u dakropuan. CodyeTaHuss W YUCIO coueTaHud. TpeyrompHUK Ilackars.
Pemenue 3aaay ¢ ucmosib30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckas BeposiTHOCTh. CiydaiiHbIN BBIOOp TOYKM M3 (PUTYpHl HAa IUIOCKOCTH, W3
OTpe3Ka U U3 Iyr'¥l OKPY>KHOCTH.

UcnwiTanue. Ycenex u Heygada. Cepust MCIIBITAaHUN 10 TIepBOro ycrnexa. Cepusi UCTIbITAHUN
bepnymu. BepostHocTu coObITHil B cepun ucnibiTaHuid bepHyu.

CnyvaliHasi BETMYMHA W pacHpelesieHue BEposATHOCTEe. MaremaThueckoe OXKHAAHUE M
mucnepcusi. [IpuMepsl MareMaTH4eCKOrO OXKHUIAHUS KaK TEOPETUYECKOTO CPEAHEr0 3HAYEHHUS
BEJMYMHBIL. MaTemMaTH4ecKoe OKHUJaHHe U TUCTEPCHUS CIIydalHON BEJIMYUHBI «UHCIO YCIEXOB B
cepuu UcHbITaHUN bepHym.

[Tonsatue o 3akoHe OONBIMX YKcelNl. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO 4acToT. Posb u
3HAYCHHE 3aKOHA OOJIBIITUX YHCEN B IPUPOJC M OOIIECTBE.
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3) IPEJMETHBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KJIIACC

Ilpeomemmunie pe3ynvmamaol 0c60eHUA NPOZPAMMBL YUEOHO20 KypPCa K KOHUY 00y4eHus ¢ 7
Knacce

Yurats HHGOPMAIHIO, TPEICTABICHHYIO B TAOIUIAX, HA IMarpaMMax, MpeCTaBIIATh JaHHbIE
B BHUJC TaOJHIl, CTPOUTH AMArpaMMbl (CTOJOMKOBBIC (CTOJIOYATHIC) M KPYroBbIE) IO MacCCHBaM
3HA4YEHMII.

OnuceiBaTh ¥ HMHTEPHPETUPOBATH pealbHbIE YHUCIOBbIE [aHHbIE, IpEACTABICHHbIE B
Ta0nuIax, Ha qUarpaMmax, rpapukax.

Hcnonb3oBath Ui OMHCAHUSA JaHHBIX CTAaTUCTHUYECKHUE XapaKTEPUCTUKU: Cpe/Hee
apudmernyeckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIee 3HAaUeHUS, pa3Max.

Nmetp mpencraBieHue O CaydailHOW HM3MEHUMBOCTHM Ha MpUMEpax IeH, (pu3ndeckux
BEJIMYMH, aHTPOTIOMETPUUECKUX JTAHHBIX, HUMETh MIPEJICTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH.

8 KVIACC

Ilpeomemmuoie pe3ynvmamaol 0C60eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY 00y4eHus ¢ 8
Knacce

W3Bnekars u npeoOpa3oBbIBaTh HH(OPMALINIO, TPEICTABICHHYIO B BHIE€ TaOIUII, AUAarPaMM,
rpaduKOB, IPEACTABISITH JAHHBIC B BUE TAOIHII, TUarpaMm, rpaduKoB.

OnuceiBaTh aHHBIE C MOMOMIBIO CTATUCTUYECKUX IMOKa3aTesei: CpeHUX 3HaYeHU U Mep
pacceuBaHmus (pa3Max, TUCIIEPCHUs U CTaHAAPTHOE OTKIOHCHHE).

Haxoauth 4acTOThl YMCIOBBIX 3HAUYEHWH M YACTOTHI COOBITHH, B T.4. MO pe3ysbTaTam
W3MEPEHUH 1 HaOI0ICHUH.

Haxoautb BeposITHOCTH CIydalHBIX COOBITHII B ONbITaX, 3Hasi BEPOSATHOCTU JIEMEHTAPHBIX
COOBITHIA, B T.4. B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaguueckue MOJENH: JEPEBO CIy4ailHOTO AKCHEPUMEHTa, Iuarpammbl
Dilnepa, ynucaoBas npsimast.

OnepupoBaTh MOHSATUSMHU: MHOXECTBO, MOJMHOKECTBO, BBIMIOJHATH OIEpaluy HaJ
MHO>KECTBAMHU: OOBEIUHEHHE, IepeceueHue, IOMOTHEHHE, MEPEUUCIsITh DJIEMEHTHl MHOXKECTB,
MPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduueckoe npeacTaBIeHue MHOXKECTB U CBSI3€H MEX Ay HUMU /1711 OTTMCAHUS
MIPOLIECCOB U ABJICHUH, B T.Y. TP PEIICHUH 3a]a4 U3 IPYTUxX

9 KJIACC

Ilpeomemmuoie pe3ynvmamaol 0c60eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHUY 00y4eHus ¢ 9
Knacce.

W3Bnekars u npeoOpa3oBbIBaTh MHPOPMAIIHIO, TPEICTABICHHYIO B Pa3IMYHbIX HCTOYHHUKAX
B BHJIC TaOJIHII, AMarpamMmm, rpaduKoB, MPECTABIATh JaHHBIE B BUJIE TAaOIUII, AHArpaMM, rpaduKkoB.

Pemarp 3amaun opraHM30BaHHBIM MEpeOOPOM BapUAHTOB, a TAKXKE C HCIOJIb30BaHHEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb30BaTh onucaTeNbHble XapaKTEPUCTUKU I MAacCUBOB YHCIIOBBIX JaHHBIX, B T.4.
CpeIHUe 3HAUCHUS U MEpbl pacCeUBaHUSI.

Haxoauth 9acToThl 3HAYEHHM W YacTOThl COOBITHS, B T.4. MOJB3YSICh pe3ylbTaTaMHu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUA.

Haxonutbh BepOSITHOCTH CilydallHBIX COOBITHH B M3y4EHHBIX ONBITAaX, B T.4. B OIbITaxX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpPHUSX HCIBITAHUN IO MEPBOrO ycrmexa, B
CepusIX UCIbITaHUN bepHymn.

HNmets npencraBienHue o CIyd4aiHOM BETUYUHE U O PACHPEICIICHUN BEPOATHOCTEM.

HmeTps mpencTaBieHHe O 3aKOHE OOJBIIMX YHMCET KaK O MPOSBIECHUU 3aKOHOMEPHOCTU B
CIIydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIACC MATEMATHKA
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue
Ne n (uudgposbie)
w/n pa3aeJioB U TeM Beero ; KoHTpoabHbIe ; PaKTHUYeCKue 0Bpaz0BaTEIbHBIE
NporpamMmMbl padoThbI padoThbI pecypesi
1 HaTypUan bHBIC 43 1 bubmuorexa IJOK
ancna.  Jledcreus ¢ https://m.edsoo.ru/7f4131ce
HaTypaJbHBIMU YHCIAMU
) Hamﬂi}laﬂ 12 ) bubmuorexa IJOK
TCOMCTpHA. — JIHHUH ~ Ha https://m.edsoo.ru/7f4131ce
TIJIOCKOCTHU
3 OOBIKHOBEHHBIC 48 1 bubmuorexa IJOK
npoou https://m.edsoo.ru/7f413 1 ce
4 Harsipgas 10 1 bubmuorexa IJOK
FCOMCTPHA. https://m.edsoo.ru/7f4131ce
MHOroyroJbHIKH
5 JlecsiTuunbie 33 1 bubnmoreka [JOK
npoou https://m.edsoo.ru/7f413 1ce
6 Harnﬁﬂ}}aa 9 1 bubmuorexa IJOK
TCOMCTPHA. cia H https://m.edsoo.ru/7f4131ce
(GUTypHI B IPOCTPAHCTBE
7 IloBTOpenne u 10 1 bu6mmoreka LIOK
00001IeHIE https://m.edsoo.ru/7f413 1ce
OBIIEE KOJIMYECTBO 170 4 4
YACOB I10 I[TPOTPAMME
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6 KIACC MATEMATHKA

KoimmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne . K n (undposbie)
u/n pa3jaeiioB U Te Beero OHTPOJILHbIE ; PaKTHUYeCKue 0Gpa3oBaTETbHbIC
MporpaMMal padoThI padoThI pecypebi
1 HatypanbHbie 30 1 bu6mmoreka [IOK
4qucia https://m.edsoo.ru/7f414736
) Harnﬂlglaﬂ 7 bubmuorexa IJOK
TCOMCTPHA. PAMBIC  Ha https://m.edsoo.ru/7f414736
TIJIOCKOCTHU
bubmuoreka IJOK
3 Jpotu 32 ! ! https://m.edsoo.ru/7f414736
4 Harnsnnas 6 1 bubmuorexa IJOK
reoMerpusi. CUMMeTpust https://m.edsoo.ru/7f414736
5 Bripaxkenus C 6 bu6mmoreka [IOK
OyKBamMu https://m.edsoo.ru/7f414736
6 Harnsl)glaﬂ 14 1 1 bubmuorexa IJOK
TCOMCTPHA. UIYpeL  Ha https://m.edsoo.ru/7f414736
TIJIOCKOCTHU
7 [TonoxurenvHbie U 40 1 bubmmoreka [{JOK
OTpHULIATEIBHBIE YUCIIA https://m.edsoo.ru/7f414736
3 IIpencraBnenue 6 1 bu6mmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f414736
9 Harnﬁﬂgaa 9 1 bubmuoreka IJOK
TCOMCTPHA. UIYpeL B https://m.edsoo.ru/7f414736
MIPOCTPAHCTBE
IToBTOpEHUE
’ bubmuorexa IJOK
10 obobmenue, 20 I https://m.edsoo.ru/7f414736
cCUCTEMaTH3aIus
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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7 KIIACC AJITEBPA

KoJsmuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne B " Tem K n (uudposbie)
u/n Eaiiezil . Beero ; OHTPOJILHbIE ; PaKTHYeCKue 0Gpa3oBaTETbHbIC
porp PaooTnI PaooTbI pecypebl
Yucna u
1 BBIYUCIICHUS 25 1 Bubmiorexa LJOK
: https://m.edsoo.ru/7f415b90
PanmonanbHbie yncina
) Anrebpanyeckue 27 1 bu6mmoreka [IOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubmmoreka [{JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatet wu 24 1 bubmuoreka IJOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 IloBTOpenne u 6 1 bu6mmoreka [IOK
00001IeHNe https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOT'PAMME
8 KIIACC AJITEBPA
KoJsnuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHnue
Ne B " TeM K n (undposbie)
u/n anieﬂ(l)w . e Beero ; OHTPOJILHbIE ; PaKTHYeCKHUe 0Gpa3oBaTETbHbIC
porpa PaooTbI PaooTbI pecypebl
Yucna u bubnmoreka
1 BBIYMCIICHUSI. 15 [HOK
KBanpaTHsle KOpHH https://m.edsoo.ru/7f417af8
Yucna u bubnmoreka
2 BboluncieHusi. CreneHn ¢ 7 HOK
LIEJIBIM TTOKA3aTeNIeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue 5 1 bubnmoreka
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BBIPAYKEHUSI. HOK
KBagparHslii TpéXxuieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue bubnmoreka
4 BBIPAYKEHUSI. 15 HOK
Anrebpandeckast ApoOb https://m.edsoo.ru/7f417af8
VYpaBueHnus u bubnmoreka
5 HEpPaBEHCTBA. 15 HOK
KBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u bubnmoreka
6 HepaBeHcTBa. CHcTeMbl 13 HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
VYpaBHeHnus u bubnmoreka
7 HEPaBEHCTBA. 12 HOK
HepaBeHncrtBa https://m.edsoo.ru/7f417af8
DVHKLI bubmmoreka
8 o YHICIUTH. 5 IIOK
CHOBHDIC TIOHATHA https://m.edsoo.ru/7f417af8
DVHKLI bubmmoreka
9 q YHICIUTH. 9 IIOK
MCIIOBBIE (YHKIH https://m.edsoo.ru/7f417af8
Hosroperne bubmmoreka
10 o P 6 LIOK
ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102
YACOB I10 [TIPOT'PAMME
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9 KITIACC AJITEBPA

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue
Ne K n (undposbie)
u/n pas3aenoB U Beero OHTPOJILHbIE ; PaKTHYeCKue 0Gpa3oBaTETbHbIC
MporpaMMal padoThI padoThbI pecype
Yucna
1 BBIUHCIICHUS 9 bubmorexa LHOK
N ) https://m.edsoo.ru/7f419d08
JlelicTBUTENbHBIC YKCIIA
YpaBHeHust
) HEPaBEHCTBA. 14 1 bu6mmoreka [IOK
VYpaBHEeHHUsT C  OJHOU https://m.edsoo.ru/7f419d08
MIEPEMEHHO N
3 VpaBHeHém 14 1 bubmunoreka IJOK
HCpABCHCTRA.  LHCTCMBI https://m.edsoo.ru/7f419d08
ypaBHEHUM
4 Y PaBHEHMS 16 1 bubmnorexa IJOK
HCpaBCHCTBA. https://m.edsoo.ru/7f419d08
HepaBeHncrtpa
bubmuoreka IJOK
3 DyHKIHH 16 1 https://m.edsoo.ru/7f419d08
6 UucnoBrie 15 1 bubmuoreka IJOK
MOCJICIOBATEIBHOCTH https://m.edsoo.ru/7f419d08
7 606 Hostopenue, 18 1 bubmunoreka IJOK
0bODIIeHHE, . https://m.edso00.ru/7f419d08
CHUCTEeMaTH3aIvsI 3HAHUI
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME
7 KJACC T'EOMETPUSA
Ne n/m KoaunuyecTBO 4acoB
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HaumeHoBaHue pa3iesioB U TeM

DJIEeKTPOHHbIE

MpPOrpaMmabl Beero Koutpoabubie | IlpakTuyeckue | (undpposbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
[IpocTeitmue reomeTpuueckue GUrypsl u
1 I/If cBoiicTBa. M3me elime FGOMS")I‘ I/I}‘,-II;CKI/IX 14 bubmmorexa OK
' p p https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubmuorexa [JOK
22 1
2 TpeyrombHiicn https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble npsiMble, CyMMa YTJI0B 14 | bu6mmoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U KpyrT. I 'eomeTpruueckue 14 | bu6mmoreka [JOK
IOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bubmuorexa [JOK
i 4 1
> losropenne, obobmenme sHannii https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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8 KNACCT'EOMETPUA

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
bubmuorexa [JOK
& 12 1
! HerbipexyromeHHK https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 I Of[O HOHAJIBHBIX 0Tp €3Kax, MoJ00HbIE 15 1 bubmmorexa OK
poTiopht P > 1HOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomans. Haxoxnenue niomanen
3 Tpe HIOJ?I)HI/IKOB u f\[/IHOFO onHIinllx ¢bur 14 1 bubmmorexa OK
peyr yr b https://m.edsoo.ru/7f417e18
[Tnommaay mogoOHBIX Guryp
4 Teopema [Iudaropa u Hauana 10 | bu6mmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTH. BriicanHeie u
ONMCAHHBIE YETBIPEXYTOJIbHUKH. bu6mmoreka [IOK
5 13 1
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmmoreka [JOK
6 lostopenne, 0bodmenne sHanui 4 ! https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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9 KIACCT'EOMETPUA

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 | bu6mmoreka [IOK
CHUHYCOB. PenieHne TpeyrojJbHIKOB https://m.edsoo.ru/7f41al2c
) [Tpeob6pazoBanue mogobus. Merpuueckue 10 | bu6mmoreka [JOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexrope! 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH 9 1 bubmorexa [TOK
P pA https://m.edsoo.ru/7f41al2c
I1 € MHOI'OYI'O . a
, | e |
Py Tom Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mmonianen
bubmuorexa [JOK
6 Jlpusicerus miockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6ob1IICHUE, 7 ) bubmuorexa [JOK
cUCTEeMaTU3alrs 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[MPOI'PAMME
7 KJIACC BEPOSITHOCTBb U CTATUCTHKA
Ne HaumeHoBaHue KoJsnuecTBO 4yacoB DJIeKTPOHHbIE
n/n pas3aenoB U TeM (undposbie)
NPOrpaMMBI Bcero KoHTpoJibHbIE IIpakTH4eckue 0BPA30BATETBHBIE
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padoThI padoThI pecypcsl
[IpencraBnenue Bubmiorexa
I AHHBIX 7 HOK
A https://m.edsoo.ru/7f415fdc
OnucarennHast Bubmmorexa
2 CTAaTHUCTHUKA 8 LHOK
https://m.edsoo.ru/7f415fdc
Corvaaiinas Bubnuoreka
3 I/ISMCH‘-II/IB(})]:TI) 6 LHOK
https://m.edsoo.ru/7f415fdc
BEeleHme s Bubnuoreka
4 TEOPHIO T al([bOB : LHOK
p p https://m.edsoo.ru/7f415fdc
BepositHocTs 1 bubmmoreka
5 4acToTa CIIy4yalHOTO 4 HOK
CcOOBITUS https://m.edsoo.ru/7f415fdc
Bubnuoreka
6 CI/ICTeMz?T?IZSHLG: leiélHI/Iﬁ > LHOK
a https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME

36



8 KNIACC BEPOATHOCTDb U CTATUCTHUKA

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue
Ne n (uudgposbie)
u/n pas3aenoB " TeM Beero KourtpoJbHbie ; PaKTHYeCKHUe 06paz0OBATEbHEIe
NporpaMmel padoThI padoThbI pecypebi
TToBTODCHIE Bubnuoreka
1 : OBTOD 4 LIOK
Kypea [ xjacea https://m.edsoo.ru/7f417{b2
OmnucarensHast Bubnuoreka
2 CTaTUCTHKA. 4 [HOK
PaccenBanue naHHBIX https://m.edsoo.ru/7f417{b2
Bubnuoreka
3 MHoxecTBa 4 [HOK
https://m.edsoo.ru/7f417{b2
BepoSTHOCTE Bubnuoreka
4 LocP 5 6 1 [IOK
CIyHaHHOTO CODRITHA https://m.edsoo.ru/7f417{b2
BEeeHe s Bubnuoreka
5 e 4 IIOK
TeopHio rpagos https://m.edsoo.ru/7f417{b2
CoIvaaiHbe Bubnuoreka
6 . i 8 IIOK
COOBITHA https://m.edsoo.ru/7f417{b2
Bubnuoreka
7 O0001menue, } 4 ) 110K
CHCTOMATH3AIMA SHAHMH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO 34 ) 1
YACOB I10 ITPOTPAMME

37



9 KNIACC BEPOATHOCTDb U CTATUCTHUKA

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue (undposbie)
KoHTpoJbHbIE IIpakTHYeckue
n/n pa3es0B M TeM NPOrPaMMbl Bcero 5 5 o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecype
1 [ToBTOpenue kypca 8 4 bu6mmoreka [JOK
KJ1acca https://m.edsoo.ru/7f41a302
) DNeMEeHThI 4 1 bubnmorexa [JOK
KOMOWHATOPHUKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bu6mmoreka [JOK
BEPOSATHOCTH https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Hcnnrranus beprysmm 6 ! https://m.edsoo.ru/7f41a302
5 CrnyuvaitHast Bel1MuuHa 6 bubmoreka LHOK
https://m.edsoo.ru/7f41a302
6 O06o0meHue, 10 1 bubmuoreka [IOK
KOHTPOIJIb https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I1O0 34 1 2
I[TPOIT'PAMME
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