146. Pabo4yas nporpamma no y4yebHomy npeamety "Martematuka" (6a3oBbiv
YPOBEHb).

[Iporpamma cocraBiieHa ¢ yuyetom dDezpepanbHoil paboyeil mporpamMMbl (ITOTHOCTHIO
B35TO COJEp)KaHHWE MPOrpaMMbl; TPEOOBAaHUSA K pe3ylbTaTaM OCBOEHHUS MPOrPaMMbI; YUHTEIEM
pa3paboTaHO TeMAaTHYECKOE M KaJIeHAapHO-TEeMaTHIeCKOe IIaHUpoBaHue ¢ yuetoMm 1. 32.1. ®I'OC
00O, yTBepxaeHHOTo nprukazoM MunuctepcrBa npocsemenust PO ot 31 mas 2021 1. Ne 287 “O06
YTBEPKACHUU (eaepaIbHOIO roCyAapCTBEHHOI0 00pa30oBaTEIbHOTO CTaHAApTa OCHOBHOI'O OOILETr0
oOpazoBaHus’).

146.1. Pabowas mnporpamma mno yudeOHoMy mnpeamMery "MaremaTtuka" (06a30BbIii ypOBEHB)
(npenMeTtHas oOsiacth "Matematuka u nHpoOpMaTuka'") (ajmee COOTBETCTBEHHO - Iporpamma Io
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAET IMOSICHUTENIbHYIO 3alMCKy, cojepXaHue oOydeHus,
IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHHSI IPOTPaMMBbI IO MaTEMaTHKE.

146.2. NosAcHUTenbHas 3anucka.

146.2.1. TIporpamma 1o MaTeMaTHuke i oOydaromuxces 5 - 9 KilaccoB pa3paboTaHa Ha OCHOBE
OI'OC OOO. B mporpaMmMe 1o MareMaTHKE YYTEHbI UJIEU U MOJOKEHHUSI KOHLENIHMHU PA3BUTUSA
MaTemaTtuueckoro odpasosanus B Poccuiickoit @enepanuuu.

146.2.2. TlpeameToM MaTeMaTHUKU SBISIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYPhI HAIllErO0 MHpa -
MPOCTPAaHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOMICHUS (OT MPOCTEHIINX, yCBaWBaEMBIX B
HEMOCPEJACTBEHHOM OIBITE, J0 JOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX ISl Pa3BUTHS HAYUYHBIX U
MpUKIaJHBIX uael). MaTematnueckue 3HaHUS 00eCleYnBaOT IOHUMAaHUE MIPUHIMIIOB YCTPOHCTBA
U UCIOJb30BAaHUS COBPEMEHHOW TEXHHUKHM, BOCIPUATHE U HHTEPHPETALUIO COLMAIBHOM,
SKOHOMMYECKOM, MOJIUTUYECKOW HWH(GOpMAaLUU, [al0T BO3MOKHOCTh BBIIIOJIHATH pacueTsl U
COCTaBJIATh AJTOPUTMBI, HAXOAUTh U MPUMEHATH (OPMYIIbI, BIAAETh MPAKTUYECKUMH MpUEMaMHU
reOMETPUUYECKUX M3MEPEHUH U TMOCTPOEHUH, yuTaTh HMH(OpMAalLMIO, IMPEICTaBICHHYIO B BHJE
TabJIuL, AUarpaMM U rpaduKoB, )KUTh B YCIOBUSAX HEONPEEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4yalHbIX COOBITHI.

146.2.3. WM3yuenue MareMaTHKu QopMHUpYyeT y OOydYaroImUXCcsl MaTeMaTH4YeCKUH CTHIIb
MBIIICHHUS], TPOSBIISIONIUICS B OMPEICTICHHBIX YMCTBEHHBIX HaBbIKax. OOyyaromuecs 0CBauBaoT
TaKMe MPUEMBbl U METOJIbl MBIIIJICHHS, KaK UHAYKIMS U JeAyKIHs, 00001eHne U KOHKPETU3alus,
aHaJM3 M CHHTE3, Kiaccu(uKalus U cucTeMaTrusanus, adbctparupoBaHue M aHajaorus. OObeKThI
MaTEeMaTHYeCKUX YMO3aKJIIOYeHHM, TMpaBUjia KX KOHCTPYMPOBAHHS PACKPBHIBAIOT MEXaHU3M
JIOTHYECKUX IMOCTPOEHHH, CIOCOOCTBYIOT BBIpAaOOTKE yYMEHHs (OpMyIHpOBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE MbllUIeHHe. M3yueHne MaTeMaTHKu
obecrieunBaeT (OPMHUPOBAHNE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS U BOCIIUTAaHHE YMEHUH
JIeCTBOBATH 110 33JJaHHBIM aJIrOPUTMaM, COBEPLICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH HOBBIE.
B mnpouecce pemieHuss 3amau - OCHOBOM yueOHOHM MAEATENbHOCTH Ha ypOKaX MaTeMaTUKH -
pa3BUBAIOTCS TBOPUECKAS U MIPUKIIAIHASL CTOPOHBI MBIIIIJICHUS.

146.2.4. OOyueHue MareMaTHKe JAaeT BO3MOXKHOCTH DPa3BUBaTh y OOYYAIOUIMXCS TOYHYIO,
paloHaIbHyl0 U MH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubolyiee MOAXONAIINE S3bIKOBBIE,
CUMBOJIMYECKHE, Tpaduyeckue CcpeacTBa Ui BBIPAKEHHUS CYXKIEHHH U HarsIHOTO HX
MIpPE/ICTaBICHHUS.

146.2.5. Tlpm wu3ydyeHWHM MaTEMATHKH OCYIIECTBIIAETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEHCTBUTEIBLHOCTH, MIPEICTABICHUSIMU O MPEAMETE U METOAaX MaTeMaTHKHU, UX OTIMYUU
OT METOJIOB JAPYTMX €CTECTBEHHBIX W TyMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS
MaTEeMaTHKU AJISl PeLICHUS] HAYYHbIX U MPUKIIAIHBIX 3a7ay.

146.2.6. IlpuoputeTHHIMH LIETISIMU O0YUYEHHUS MaTeMaTUKe B 5 - 9 Kitaccax sIBISIFOTCS:

dbopMupoBaHUEe IEHTPAIbHBIX MaTEMaTHUYECKUX MOHATUHN (YUCIIO, BEITUYHMHA, T€OMETpUYecKas
durypa, mepeMeHHas, BEpPOSATHOCTh, (YyHKIHS), OOECIEUYNBAIONINX MPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yYarOIIUXCS;
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nojJBe/ieHue O0yYaromuXcs Ha JOCTYITHOM JUIsi HHX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTEeMaTHUKUd U OKPYKaIoLEro MHpa, NOHMMaHHWE MaTeMaTHKUW KaK 4acTH oOmiell KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE HMHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OO0ydarouuxcs, MO3HABATEIbHOM
aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, HMHTEpPECAa K H3YUECHUIO
MaTeMAaTHUKH;

¢dopmupoBaHrne (QPYHKIMOHATBHOM MaTEeMaTHYECKOM TI'PaMOTHOCTH: YMEHHs paclO3HaBaTh
MPOSIBJICHUSI MAaTEeMAaTUYECKUX TMOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealIbHBIX YKU3HEHHBIX
CUTyallUssX W TPH H3YYCHUH JPYTUX YUEOHBIX TMPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMmynHpoBaTh MX Ha S3bIKE MATEeMAaTUKHM M CO3[aBaTh MaTeMaTUYeCKUe
MOJIETIM, MPHUMEHSTh OCBOEHHBIM MaTeMaTMUeCKUW amnmapaT JUIsl pelIeHuss MPaKTUKO-
OpPUEHTHUPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH U OLIEHUBAThH MOJTyUYEHHBIEC PE3YIbTATHI.

146.2.7. OcHOBHBIE JUHUU COJEPKaHMS ITPOTrpaMMBbl IO MaTeMaTuke B 5 - 9 kiaccax: "Hucna u
Boiuncienus", "Anre6pa" ("AnreOpamyeckue BolpakeHusa", "YpaBHEHHS U HepaBeHCTBA'"),
"Oynkuun", "l'eomerpusa" ("T'eomerpuueckue ¢urypel u wux cBoiictBa", "H3mepenue
reomerpuueckux BenuumH"), "BeposTHOCTh M craTucTuka". JlaHHBIE JIMHUM PA3BHBAIOTCS
NapajulesibHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJHA OT
JpYro#, a B TECHOM KOHTaKTe U B3aUMO/ICHCTBUU.

Conmepxkanue TpOrpaMMBl 10  MaTeMaTHKe, pacmpelesieHHoe Mo rojam  oOydeHws,
CTPYKTYpUPOBAHO TakuUM O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIIHUAIBLHBIM BOIpPOCaM
oOyuaroluecs: o0pallaiuch HEOJHOKPATHO, YTOObI OBJIAJIEHUE MATEeMATHUYECKUMHU IMOHATHSAMH U
HaBBIKAMU OCYILECTBISAIOCH IOCIEI0BAaTEIbHO U MOCTYIMATEeNbHO, C COOJIOACHUWEM IPUHIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYAJINCh B OOILIyI0 CHCTEMY MaTeMaTHYECKHX
NpeJCTaBIeHUH OOyvaromuXcs, paclupsiss M yriayonss ee, oOpa3ys HpOYHbIE MHOXECTBEHHBIE
CBSI3H.

146.2.8. B cootBerctBun ¢ ®I'OC OOO wmartemaruka sBIS€TCS 00S3aTEIbHBIM YYEOHBIM
IpeIMETOM Ha YPOBHE OCHOBHOro obmero obpazoBanus. B 5 - 9 kmaccax maremaruka
TPaJMLIMOHHO M3Yy4yaeTcsl B paMKax CieIyroIMX y4eOHbIX KypcoB: B 5 - 6 Kjaccax - Kypca
"MaremaTuka", B 7 - 9 knaccax - KypcoB "Anredpa" (BKJtOYasl 3J€MEHThl CTAaTUCTUKU U TEOPUHU
BepositHOocTei) u "T'eomerpus”. Ilporpammoil 1Mo maTeMaTHKE BBOJMUTCS CaMOCTOSITEIHHBIN
yueOHbIi kKypc "BeposiTHoCcTh U cTaTHCTHKA".

146.2.9. O61ee uynciao 4yacoB, OTBEIECHHBIX Ui W3Y4YeHHs] MaTeMaTUKu (06a30BbI YpOBEHb) Ha
ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus, - 952 daca: B 5 kiacce - 170 gacoB (5 yacoB B HEJIEN0), B
6 kmacce - 170 gacos (5 4acoB B Hezien0), B 7 kiacce - 170 gacos (5 yacoB B Hefemr0), B 8 Kiracce -
170 gacos (5 wacoB B Hezen0), B 9 kiacce - 170 yacos (5 yacoB B He/lei0).

B 7-9 knaccax Kypc MaTeMaTHKH M3y4aeTcs B paMKax MpeaMeToB «Amiredpay, «I'eomerpus»,
«BeposATHOCT U CTaTUCTUKAY.

146.3. N3yuyeHne MaTeMaTHMKHd Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMsI HAIpPaBJIEHO Ha
JOCTH)KEHHE O0YYaloIUMHCS JMYHOCTHBIX, METalpeIMETHBIX U IMPEIMETHBIX 00pa30BaTEbHBIX
Pe3yJIbTaTOB OCBOEHUS Y4eOHOTO MpeaMeTa.

146.3.1. JInuHOCTHBIE PE3YJILTATHl OCBOCHUS IPOTPAMMBI I10 MATEMATUKE XapaKTEPU3YIOTCS:

1) naTproTHYecKOe BOCIIUTAHUE!

IPOSIBIEHUEM HMHTEpEca K IPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKHU, LIEHHOCTHBIM
OTHOILIICHHEM K JAOCTHXKCHHAM POCCUHNCKMX MATEMAaTUKOB U POCCHMCKONW MaTEMATHYECKOM IIKOJIBI,
K UCTIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;

2) rpax/IaHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealu3allid €ero Ipas,
MpPE/ICTaBJICHUEM O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
IpoIelyp TPakJaHCKOTO 0O0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO



STHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUN HAyKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B I€ATEIILHOCTH YUEHOT0;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YyaCTHE€ B PEUICHWU IMPAKTUYECKUX 3aJad MaTeMaTHYeCKOH
HANpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOTo OOpa30oBaHMSA HA NMPOTSIKEHUU BCEH
KHU3HU JUIsl YCHEIIHOW MpOo(ecCUOHATBHONW JEsATEeIbHOCTH M pa3BUTHEM HEOOXOIAMMBIX YMEHHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIMBHUIYaTbHON TPACKTOPUU 0Opa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3CTEeTUYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHATIBHOMY U 3CTETUYECKOMY BOCIPUATHIO MATEMaTHUECKUX OOBEKTOB,
3ajad, peleHui, pacCyKACHNH, YMEHHIO BUICTh MATEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTU Hay4YHOT'O MO3HAHU:

OpHCHTAIlMe B JEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX NpEICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJOBEKa, MPUPOAbI M 0OLIecTBa, MOHUMAHUEM
MaTeMaTHYeCKOM HayKh Kak c¢epbl 4YeJIOBEYECKOH esTeIbHOCTH, OSTAalloB €€ pa3BUTHSI U
3HaYMMOCTHU I Pa3BUTUS LIMBUJIM3ALMM, OBJIAJEHUEM SI3bIKOM MAaTEeMAaTUKU U MaTeMaTH4eCKOMH
KyJIbTypOil Kak CpEICTBOM IO3HAaHHWsS MHpa, OBJAJEHHEM MPOCTEHIIMMHU  HaBBIKAMU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) ¢usnueckoe BoOcIUTaHUE, (POPMHUPOBAHUE KYJIBTYpPhI 3J0POBbS U HIMOIMOHAILHOTO
ONarononyyus:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 3J0POBBS, BEIACHUS
3JI0pOBOTr0 00pa3a XH3HHU (340pOBOE MHUTaHHE, COAJAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
peryisipHasi Qu3nyeckass aKTUBHOCTh), C)OPMUPOBAHHOCTHIO HaBbIKa peQIeKCHH, NPU3HAHHEM
CBOETO MpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eloBeka,

7) PKOJIOTUYECKOE BOCTTUTAHUE:!

OpHEHTAllMe Ha TNPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWK Ui pelIeHus 3afad B 00JacTh
COXPAaHHOCTH OKpYXaoLIel cpelpl, IUIAHUPOBAHHUS MOCTYNKOB M OIEHKHM HX BO3MOXKHBIX
MOCTICICTBUI 1T OKPYXKArOIIeH Cpelbl, OCO3HAHWEM TJIO0AIhbHOTO XapakTepa 3KOJOTHYECKUX
pobJIeM U myTel UX pereHus;

8) amanTarys K M3MEHSIOUIMMCS YCIOBUSM COITUAIEHON M IPHPOTHON CPEIbl:

TFOTOBHOCTBIO K JEHCTBUSAM B YCIOBHSX HEOINPEIEICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 NMPAKTHUECKYI0 JEATEIIFHOCTh, B TOM YHCIE YMEHHE YYHTHCS y JAPYTHX
Jroel, mpuoOpeTaTh B COBMECTHOW JIeATENbHOCTH HOBbIE 3HAHMSA, HABBIKM M KOMIIETCHLIUU W3
OTIBITA IPYTHX;

HEOOXOMMOCTBI0O B (POPMUPOBAHMM HOBBIX 3HaHWW, B TOM 4ucie (OPMYIHPOBATH HJIEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM YHCJE paHee HEe W3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAI[MI0, BOCHPUHUMATh CTPECCOBYIO CUTYAIHIO KakK
BBI30B, TpeOYyIOIUI KOHTPMEp, KOPPEKTUPOBaTh MpPUHUMAEMble peIIeHUuss U JeicTBus,
(bopMyIHpPOBATH U OIEHUBATH PUCKHU ¥ MTOCIIEACTBUS, (OPMUPOBATH OIIBIT.

146.3.2. B pe3ynbTaTe OCBOCHHs MPOTPaMMBI MO0 MaTeMaTHKe Ha ypOBHE OCHOBHOTO OOIIETo
oOpazoBaHusi y oOyuaromierocss OyayT CcQOpPMHUPOBaHbI METAlpeAMETHbIE  PE3yJbTaThl,
XapaKTepU3yIOMKecs:  OBJAJCHHEM  YHHMBEPCAJbHBIMH  TIO3HABAaTENbHBIMU  JICHCTBHUSMH,
YHUBEpPCAJIbHBIMU KOMMYHHMKaTHUBHBIMH J€MCTBUSAMH M YHHBEPCAJIbHBIMU  PETYJISTUBHBIMU
JEUCTBUSMM.

146.3.2.1. YHuBepcanbHbBIE TTO3HABATEIbHBIC JEHCTBUS 00ecreuynBaloT (opMUpOBaHHe 0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOYydYarOMMXCsl (OCBOCHME METOJOB IO3HAHHS OKpPY>KAIOLIero MUpa,
IIPUMEHEHHE JIOTHYECKHX, UCCIIEA0BATENbCKUX ONepaluid, yMeHui pabotaTh ¢ HHPpOpManuei).

146.3.2.2. VYV oOyuatomerocss OyayT cOpMUPOBaHBI CleAyroIue 0a30BbIe JIOTHUYECKUE
JEeWCTBUS KaK 4aCTh YHUBEPCAJIbHBIX I03HABATEIbHBIX YUCOHBIX AEHCTBHIM:



BBISBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMATUUYECKUX OOBEKTOB, NOHITUH,
OTHOLICHUH MEXAYy MOHATUAMH, (HOPMYJIUPOBATH OIpPECIICHUs] MOHATUH, YyCTaHABIUBATb
CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS i 00O0OLICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH U MpPeoOpa3oBBIBATh CYXKJIEHHUS: YTBEPAUTEIbHBIE U
OTpHLIATEINIbHBIE, €AUHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOpeuHs B (hakrax,
JAHHBIX, HAOIIOIEHUAX U YTBEPKACHUAX, IIpeylaraTb KpUTEPUH [l BBIABICHUS 3aKOHOMEPHOCTEN
U IIPOTUBOPEYUL;

IPOBOJIUTH BBIBOJBI C MCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M MHJIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MaTeMaTHMUYECKUX YTBEPXKICHUH (TMpsMble M OT IPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSITENIHO HECJIOXKHBIE JI0KA3aTeNbCTBA MaTEMaTHUECKUX (PAKTOB, BBHICTPAMBATH
apryMEeHTaluIo, [MPUBOJUTH MHpPUMEPbl M  KOHTPIPUMEPBbI, OOOCHOBBIBaTH COOCTBEHHbIE
paccyx1eHus;

BbIOMpATh croco0 pemieHus y4eOHOM 3a1auM (CpaBHMBATh HECKOJIBKO BAPMAHTOB PELICHMS,
BBIOMPATh HanOOJIee MOIXOASAIIHII C YYETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

146.3.2.3. ¥ obyuaromierocst 6yayT chopMupoBaHbl cieayromiie 6a30Bble UCCIIE0BATENbCKHE
NEHCTBUS KaK 4acTh YHUBEPCAIbHBIX I03HABATEIbHBIX YUEOHBIX JEHCTBUNA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIENI0BATEIbCKUI MHCTPYMEHT IO3HaHUs, (OpMYJIMpPOBATH
BONPOCHI, (PUKCUPYIOLINE MPOTHBOpPEUHE, NMPOOIEMy, CAMOCTOSATENBHO YCTAaHABINBATh UCKOMOE U
JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIHIO, MHEHHE;

MPOBOAMTH 10 CAMOCTOSTEIBHO COCTABJIIEHHOMY IUIAHY HECIJIOKHBIN 3KCIEPUMEHT, HEOOIBIIOE
UCCIIEIOBAaHHE TI0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYecKoro OObBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXIYy COO0Ii;

CaMOCTOSITENIbHO (hOpMyIHpoBaTh OOOOILEHUS M BBIBOJABI IO pe3yjbTaTaM MPOBEACHHOIO
HaOJI0CHUS, UCCIIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJbTAaTOB, BBIBOJOB U
0000IIEHN;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE NPOLECCA, a TAKXKE BBIIBUIaTh NPEATIONOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

146.3.2.4. V oOyuatomerocss 0yayT chopMupoBaHbl yMeHHs paboTaTh ¢ MH(OpMalueil Kak
4acThb YHUBEPCAJIbHBIX MO3HABATEIbHBIX YUEOHBIX NEHCTBHI:

BBISABIISATh HEAOCTATOUYHOCTh M HM30BITOYHOCTh HH(POPMALMHU, ITaHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a/1auH;

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATH3UPOBaTb M  HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpaTh (QOpMy TMpeiacTaBieHUs HHGOpMAIMM M WUIIOCTPUPOBATh pellaeMble 3aJauu
CXeMaMH, AHarpaMMaMu, HHOH rpaduKoil 1 1X KOMOWHAIIHSMHU;

OLICHUBATh HAJAEKHOCTb HH(POPMALMU 10 KPUTEPHUSIM, TNPEAJIOKEHHBIM YUYUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

146.3.2.5. YHuBepcanbHble KOMMYHUKAaTUBHBIE JEHCTBHUS 0OecreurnBaioT c(hOPMHUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YYaOIIUXCSL.

146.3.2.6. Y oOyuatomerocss OynyT chopmupoBaHbl yMEHHS OOIICHUS KaK 4YacTh
YHHMBEPCAJIbHBIX KOMMYHUKATUBHBIX YUE€OHBIX ACHCTBUIL:

BOCIIPHHUMATh U (POPMYITUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHAMHM U LENISIMHU OOIECHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NHUCbMEHHBIX TEKCTax, AaBaTh
MOSICHEHUSI 110 X0y PELICHUS 33a]]au U MOJyYSHHBIM pe3yJIbTaTam;

B X0/I¢ OOCYXICHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOJIEMBI,
pemaeMoi 3a7ayu, BBICKA3bIBaTh HJIEH, HALIEJIEHHBIE HA IOWCK PEIICHHs, COMOCTABISATH CBOU



CYKICHMSI C CYKICHUSMHU JIPYyTMX YYaCTHUKOB AMAiora, oOHapy>XKMBaTh pa3jiMuue U CXOJCTBO
NO3ULMH, B KOPPEKTHOU opme (HopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS;

IPEJICTaBISITh PE3YJIbTAThl PELIECHUS 3aJaud, OSKCIEPUMEHTA, WCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOUMPATh (hOpMaT BBICTYIUIEHHUS C Y4E€TOM 3aJad MPe3eHTalul U 0COOCHHOCTEH
ayJIMTOpPUH.

146.3.2.7. Y oOy4aromerocss Oyayt chopMupoBaHbl yMEHHUS COTPYJAHHYECTBA KaK dYacTh
YHUBEPCAIbHBIX KOMMYHUKATUBHbBIX Y4€OHBIX AEHCTBUMN:

IIOHUMaTh M MCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOW M HMHIUBUAYaJbHOH pabOThl Ipu
peleHnH yueOHbIX MAaTEMaTHUECKUX 3a71ay;

IPUHUMATH 11€JIb COBMECTHOM J€SIT€IbHOCTH, IUTAHUPOBATh OPraHU3ALMI0 COBMECTHON paldoThI,
pacrpenenaTs BBl padoT, JOrOBapUBATHCS, 00CYKAATh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHMSI HECKOJIbKUX YEJIOBEK;

y4acTBOBaTh B TPYNNOBHIX (opMax paboTsl (0OCYyXkaeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
LITYPMBI U JPYTHUE), BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBHS C JPYTUMHU
YJIeHaMU KOMaHJbl, OLEHUMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyIMPOBAHHBIM YYAaCTHUKAMH B3aUMOACHCTBUSL.

146.3.2.8. YHuBepcaJbHBIE PpETYJISATHBHBIE JEHCTBUA oOecnednBaloT  (HOpPMUpPOBAHHE
CMBICJIOBBIX YCTaHOBOK U )KW3HEHHBIX HAaBBIKOB JTUYHOCTH.

146.3.2.9. YV oOyuaromerocss OyayT chOpMHUPOBAHBI YMEHHUS CAMOOPTaHHM3AIMM KaK YacTh
YHHUBEPCAJIbHBIX PETYJIATHUBHBIX YUEOHBIX AEHCTBHIMA:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJIFOPUTM pEIIeHUs 3a7aud (UM €ro 4acThb), BHIOMPATh
CIOCO0 PpEeLIeHHsT C Y4YeTOM HUMEIOIIUXCA PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PELIEHUH C y4eTOM HOBOW MH(OPMALIUH.

146.3.2.10. YV oOyuatomierocs OyayT chopMHUpOBaHbl yMEHHUS CAMOKOHTPOJS KaK 4YacTb
YHUBEPCAJIbHBIX PETYIATUBHBIX YUEOHBIX NEHCTBUI:

BJIAJIETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJI TIpolecca W pe3yjbTaTa pelieHus
MaTeMaTHUYECKOH 3a7auu;

NpEIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpU pPEIIEHWH 3aJladd, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 0OCTOATENbCTB, HAllIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IIOCTABICHHOM ILIEM U  YCIOBHAM,
OOBSACHATh MPUYHMHBI JTOCTHKEHUS WIM HEJAOCTMXKEHUS LENH, HAaXOAUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

146.3.3. IlpenmeTHBIE pe3yabTaThl OCBOCHMS IMPOTpamMMBbl MO MAaTEMAaTHUKE IPEICTABIICHBI 110
rogaM oOy4eHHUs B paMKax OTJEJIbHBIX y4eOHBIX KypcoB: B 5 - 6 Kiaccax - Kypca "MaremaTnka', B
7 - 9 knaccax - kypcos "Anredpa", "I'eometpus”, "BeposaTHOCTb U cTaTUCTUKA".

146.4. depepanbHaa paboyas nporpamma ydebHoro kypca "MartemaTtuka" B 5 - 6
Knaccax (ganee COOTBETCTBEHHO - Mporpamma y4yebHoro kypca "Matematuka", y4ebHbIn
KypcC).

146.4.1. IlosicuuTenbHas 3amucka.

146.4.1.1. [IppopuTeTHBIMU TEIIMU OOYUEHUSI MaTEMaTHKE B 5 - 6 Ki1accax SBJISIFOTCS:

MPOJOKeHHE (POPMHUPOBAHUS OCHOBHBIX MATEMATHUYECKUX TOHSTHHA (YHCIIO, BEIUYHHA,
reoMerpuueckas — ¢urypa), OOECHEYMBAIOMIMX  MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTH
MaTeMaTHYECKOro 00pa3oBaHus 00yYarOIUXCS;

pa3BUTHE HMHTEJUIEKTYaJIbHBIX M TBOPUECKHX CIIOCOOHOCTEH OO0y4arouiuxcs, MO3HAaBaTEIbHOM
AKTUBHOCTH, HCCIICAOBATCIbCKUX yMeHI/II\/'I, HHTCPCCA K U3YUCHUIO MATCMATHUKHU,

noJiBeiIcHuEe OOydYaloIMXCsi Ha JOCTYMHOM JJIsi HUX YpPOBHE K OCO3HAHHUIO B3aUMOCBS3U
MaTEMATHKHU ¥ OKPYKAIOIIETO MHUPA;



dbopmupoBanrne (yHKIMOHATLHOW MAaTEMaTHYEeCKOH TPAMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTHueckue OOBEKThl B peajbHBIX >KU3HEHHBIX CUTYyallUsX, IPUMEHSATh OCBOCHHBIE YMEHUS
JUTSl pelIeHusl MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YyIbTaThl U
OLICHUBATh WX HAa COOTBETCTBUE MPAKTUUYECKOIN CUTYyaIIUH.

146.4.1.2. OcHOBHBIE JIMHUM COJEpPKaHUS Kypca MareMaTuku B S5 - 6 Kjaccax -
apudmeTryeckas U TeOMETpUYECKasi, KOTOpPbIe Pa3BUBAIOTCA MMapalljIeNIbHO, KaXK/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOH, OJIHAKO, HE HE3aBUCMMO OJHA OT JPYroi, a B TECHOM KOHTAKTE M
B3auMo/ieiicTBuu. Takxke B Kypce MaTeMaTUKU IIPOUCXOAUT 3HAKOMCTBO C dJI€MEHTaMU alreOpbl U
OIMCATEJILHON CTaTUCTUKH.

146.4.1.3. HM3ydenwe apudMETHYECKOIO0 MaTepHalla HAYMHAECTCSI CO CHUCTEMaTH3alUud |
pa3BUTHUSL 3HAHWN O HATypaJbHBIX YHCIAX, IMOJYYEHHBIX HAa YPOBHE HAYaJIBbHOTO OOIIETro
oOpazoBanus. [Ipu 3TOM coBepiIEHCTBOBaHNE BHIYUCIUTENLHON TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHMM COYETAETCS C PA3BUTHEM BBIYMCIHUTEIBHOW KYJIbTYPbl, B YaCTHOCTU C
oOydeHHeM NpPOCTEHIINM MpHeMaM MPHUKUIKKA M OLEHKHU Pe3yJbTaTOB BhIYMCIEHUH. M3yuenue
HaTypaJIbHBIX YHCENl MPOAOKACTCS B 6 KjacCce 3HAKOMCTBOM C HAYaJbHBIMU MOHATUSIMH TEOPUU
JEIIMMOCTH.

146.4.1.4. Hauano u3yueHus oObIKHOBEHHBIX U JIECATUYHBIX APOOEi OTHECEHO K 5 Kiaccy. JTO
MEepBBIA 3Tall B OCBOGHUU JIpOOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJIESMU,
noHATUsIMM  TeMbl. llpu 3TOM paccMoTpeHne OOBIKHOBEHHBIX Jpo0Oell B IOJHOM oObeme
MPEIeCTBYET HM3yUYEHUIO NECATUYHBIX IpoOeil, uTo merecooOpa3HO € TOYKU 3PEHUS JIOTHKHU
W3JIOKEHUS YUCJIOBOM JIMHUM, KOT/Ia TpaBWia JEHCTBUM C JECATUYHBIMU APOOSMU MOXKHO
000CHOBATH YK€ M3BECTHBIMU AIITOPUTMAMH BHITIOTHEHUS JIEHCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACHIMPUT BO3MOKHOCTH JUIsl TOHUMAHHUST 00YyYarOIUMHUCS
MPUKJIATHOTO MPUMEHEHUSI HOBOM 3allUCH MPU U3YUYEHUH JIPYTUX MPEAMETOB U MPHU MPAKTHUECKOM
ucronb3oBaHun. K 6 Kiaccy OTHECEH BTOPOM JTam B HW3Y4YEHUH JApoOei, T/ie MPOUCXOIUT
COBEPIIICHCTBOBAaHME HABBIKOB CpaBHEHUS U TMpeoOpa3oBaHUsi ApoOeil, OCBOEHHE HOBBIX
BBIYMCIIUTENIbHBIX AJITOPUTMOB, OTTAUYMBAHUE TEXHUKHU BBIYMCICHUN, B TOM YHUCJE€ 3HAYECHUU
BBIPOKEHHH, COJEPKANIUX U OOBIKHOBEHHBIE, M JIECATUYHBIC IPOOU, YCTAHOBIICHUE CBSI3E€U MEXKITY
HUMH, PACCMOTpPEHHE MPHEMOB peIIeHus 3afad Ha apoOu. B Hawame 6 kimacca MPOMCXOIUT
3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

146.4.1.5. OcoOEHHOCTbIO M3YYEHUS MOJOKUTEIBHBIX M OTPHULATEIBHBIX YUCEN SIBIISETCS TO,
YTO OHHU TAK)KE€ MOTYT paccMaTpUBAThCS B HECKOJIBKO ATAnoB. B 6 kiracce B Hadasie M3y4YeHHS TEMBI
"[lonoxxurtenbHble W OTpUIlaTeNbHbIE uyucia" Beiaensercs noarema "llensle umcna", B pamkax
KOTOPOW 3HAKOMCTBO C OTpPHIIATCIIBHBIMA YHUCIAaMHA € JEHCTBUSAMH C TIOJOXXKUTEIbHBIMH U
OTPULIATENILHBIMU YHCIAaMU MPOUCXOJUT Ha OCHOBE COJEPKATEIBHOI0 MOJIX0/1a. JTO MO3BOJISET HA
JIOCTYITHOM YPOBHE MO3HAKOMHTH OOYYArOITUXCSI TPAKTUYECKH CO BCEMU OCHOBHBIMH TMOHSTHSIMU
TEMbI, B TOM YHCJI€ U C TPaBHJIAMU 3HAKOB MPH BBIMOJHEHUH apUPMETHUYECKUX ICHCTBHIA.
N3yuenune parmoHaIbHBIX Ynces OyJeT MPO0JKEHO B Kypce anreOpnl 7 Kiacca.

146.4.1.6. Ilpu oOyueHHH pEIICHUIO TEKCTOBBIX 3alad B 5 - 6 Kiaccax HCHOIB3YIOTCS
apudMeTHyecKue nmpueMsl pemenus. [Ipu oTpaboTKe BBIYMCIUTEIBHBIX HAaBBIKOB B 5 - 6 Kiaccax
paccMaTpUBalOTCsl TEKCTOBbIE 3aJaud CIACAYIOIIMX BHJIOB: 33/laud Ha JABWUKEHUE, HA 4YacTH, Ha
MOKYIIKK, Ha paboTy W MPOU3BOJIUTEIHLHOCTh, HA MPOICHTHI, HA OTHOIICHUS W TIPOIOPIIHH.
OOyyaromuecss 3HAKOMSTCS C MPUEMaMH pPEIIeHUs 3aaad MepeObopoM BO3MOXKHBIX BapHAHTOB,
ydJarcsi paboTaTh ¢ HH(GOpPMAIHEH, MpeCTaBICHHON B (hOpMe TaOIHI] WIIH TUATPAMM.

146.4.1.7. B mnporpamme yueOHOro kypca "Maremartuka" mnpeaycMOTpeHO (opMupoBaHue
MPOMEAEBTUUECKUX alredpandeckux MpeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOpPOrO 4ucia B
3aBUCUMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO. byKBEHHasi CHMBOJIUKA
HIMPOKO MCIOJB3YETCs MPEKIe BCEro IS 3alucH OOIIMX YTBEPKIACHUM U MpeioxKeHu, hopMyil,
B YACTHOCTH JIJIsl BBIYMCIICHUSI TEOMETPUUECKUX BEJIMUMH, B KAUE€CTBE "'3aMecTUTENs" Yyucia.



146.4.1.8. B mporpamme ydeOHOTO Kypca "Maremaruka" mpecTaBlieHa HATJISIIHAS Te€OMETPHs,
HampaBlIeHHAsT Ha pPa3BUTHE OOPa3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMUS,
M300pa3UTENbHBIX YMEHUH. DTO BaKHBIN 3Tall B U3YYEHUH I'€OMETPUH, KOTOPBIM OCYIIECTBIAETCS
Ha HarJIAIHO-TIPAKTUYECKOM YPOBHE, OMUPAETCS Ha HATISAHOOOpa3HOE MBIIUICHHE 00yYarOIXCS.
Bosbimast posib OTBOIUTCSI MPAKTUYECKON IESATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJICITHMPOBAHUIO.
OObyuaromuecs 3HaKOMSTCSI ¢ TEOMETPUYECKUMH (pUrypaMu Ha MIIOCKOCTU M B MPOCTPAHCTBE, C UX
MPOCTEHIIMMU KOH(UTYpalusMu, ydaTcst H300pakaTh X HA HEJIMHOBAHHOM M KJIEeT4aToi Oymare,
paccMaTpuBaloT UX MpocTeiiire cBoicTBa. B mpoiecce n3ydyeHus HarjsgHOM reOMeTpUH 3HAHMUS,
MOJTyYeHHbIE 00YYaIONIMMUCS Ha YPOBHE HAYaJIbHOTO O0IIEro 00pa3oBaHusl, CUCTEMAaTH3UPYIOTCS U
pacIupsIOTCS.

146.4.1.9. CornacHo yueOHOMY IUIaHy B 5 - 6 Kjaccax M3y4aeTcss HHTETPUPOBAHHBIN MpeIMET
"Matematuka", KOTOPbI BKJIIOYAaeT apu(MeTHUYeCKHil MaTepuan U HArjasAHYyI0 TE€OMETpHUIO, a
TaKXKe TPOIEACBTUYECKIE CBEICHHUS M3 aiureOpbl, 3JEMEHTHl JOTMKH M Hadalla ONHCATeIbHOU
CTaTUCTUKH.

146.4.1.10. OOmiee 4uCIIO YacoB, OTBEACHHBIX ISl M3y4YeHHUS MareMaTukd, - 340 dacoB: B 5
kiacce - 170 gacoB (5 yacoB B Hefenio), B 6 kitacce - 170 gacoB (5 4acoB B HENEIO).

146.4.2. Conep:xanue oOyueHus B 5 Kiacce.

146.4.3. Conep:xanue oOyueHus B 6 kiacce.

146.4.3.1. HatrypanbHble uncia.

Apudpmernueckue J€HCTBUS C MHOTO3HAUHBIMM HATypajJbHBIMM uuciIaMH. YucioBble
BBIPQ)XEHUS, TMOPAJOK JEHCTBUH, MCIONBb30BaHME CKOOOK. Vcronp3oBaHME NpPU BBIYUCIECHHIX
MIEPEMECTUTENBHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHHS M YMHOXKEHHUS, paclpeaeauTeIbHOIO
CBOMCTBAa yMHOXkeHUS. OKpYIJIEHNE HATYPAIBHBIX YHCEN.

Jenutenu m KpaTHbIE Yncia, HAUOOJBIIUNA OOUIUI NIETUTENh U HaUMEHbIIee 001ee KpaTHOE.
JlenuMocCTh CyMMBI U TIPOU3BeIeHUS. JleneHne ¢ ocTaTKoM.

146.4.3.2. [Ipo0du.

OObIKHOBEHHasi JpoOb, OCHOBHOE CBOWCTBO JApoOu, cokpaimieHue 1apodeil. CpaBHeHHE U
ynopsaounBanue JIpobel. Pemienue 3agauy Ha HaXOXKJICHHME 4YacTH OT LEJIOr0 M IeJIOro MO €ro
yacTu. [[poOHoe umcno kak pe3ynbrar aeneHus. [IpencraBieHue AecITHUHOW ApOOW B BHJIE
OOBIKHOBEHHOH ApOOH U BO3MOXKHOCTh NPEACTABICHUsI OOBIKHOBEHHOW JIpoOU B BUJE JIECITUYHOM.
JlecsiTuunbple OpoOM M MeTpHuYecKas cucreMa Mmep. ApudMeTHdecKHe [eHCTBUS U YHCIIOBBIE
BBIPQXEHUS C OOBIKHOBEHHBIMHU U JIECATUYHBIMH JAPOOSMHU.

OtHowenue. Jlenenue B JaHHOM oTHouIeHHH. Macmital, nponopuus. [IpuMmenenue nponopuuit
IIPY pELIECHNN 3a]au.

[TonsiTue mponeHta. BplunciieHne MpoleHTa OT BEIMYMHBI M BEIUYMHBI MO €€ MPOLEHTY.
BripaxkeHue NpOLEHTOB JECATHUYHBIMU Jpo0sMu. Pemienue 3amad Ha NpouLeHTH. BripaxkeHue
OTHOIIICHUS BEJTMYMH B MPOLEHTAX.

146.4.3.3. [lonoxxurenbHble U OTPULIATEIbHBIEC YHCTIA.

[TonoxxurenbHble M OTpULaTeNbHble Yucna. Llensle uncina. Moayns uucia, reomMeTpudeckas
UHTEepOpeTanus Moayis uucia. M3o0paxeHue yucea Ha KOOPAMHATHOM mpsiMod. YuciioBble
npoMexyTku. CpaBHeHue uucen. Apudmernyeckue JeHCTBUS €  TMOJOXKHUTEIBHBIMH U
OTPULATEIBHBIMH YUCIIAMHU.

[IpsamoyronbHas cucTteMa KOOPAMHAT Ha IUIOCKOCTH. KoopaumHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IJIOCKOCTH.

146.4.3.4. bykBeHHbIE BBIPOKEHUS.

[IpumeHenune OyKB AJIsl 3alKMCH MaTEeMAaTUYECKUX BBIpOXEHUH M mpeiokeHuil. CBoiicTBa
apru(METHYECKUX JEeUCTBUI. ByKBEeHHBIC BBIPDAKCHHS W YHCIOBBIC IOACTAHOBKU. DyKBEHHBIC
paBeHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMITIOHEHTa. DOpMyIIbl, (GOPMYIIBI IEPUMETPa U TUIOLIAAN
IpsIMOYTOJIbHUKA, KBajipaTa, 00beMa napajuiesenunea u Kyoa.



146.4.3.5. Pemienuie TEKCTOBBIX 3a/au.

Pemenne TekcToBbIX 3agau apuMETHUECKUM crocoboMm. PemieHue Jsormdyeckux 3ajaad.
Pemenue 3aa4 nepe6bopoM BCex BO3MOKHBIX BapUAHTOB.

Pemenne 3anmay, copepalluX 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIWYMHBI. CKOPOCTb, BpPEM,
paccTosiHUE, II€HA, KOJMYECTBO, CTOMMOCTb, IPOH3BOIUTEIBHOCTb, BpeMs, 00BbeM palOTHI.
EnvHMIBI M3MEpPEHMs: MAacChl, CTOMMOCTH, PAacCTOSIHMS, BpPEMEHH, CKOpPOCTH. CBS3b MexAay
€IMHULIAMU U3MEPEHUS KaXK10M BETMUUHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOLICHHEM, IIPONOPLUOHAIBHOCTBIO BEJIWYUH, IPOLICHTAMU;
pelIeHre OCHOBHBIX 33/7a4 Ha JpOoOU U MPOIEHTHI.

OneHka M TNpHUKHAKA, OKpyrjieHue pesynbrata. CocTaBieHHe OYKBEHHBIX BBIPQKEHUH IIO
YCIIOBUIO 3aJIa4H.

[IpencraBiaenue JaHHBIX C IOMOIIBIO TabauIl U quarpamm. CtonduaTbie AUMarpaMMbl: YTEHHUE U
nocTpoeHue. YTeHue KpyroBbIX AUarpaMmm.

146.4.3.6. Harnsiqnas reometpus.

Harnsannele npeacraBieHus o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacnosnoxkeHue JByX IpSAMBIX Ha IUIOCKOCTH, MapajuleJibHbIE  MpPSIMBIE,
NEPIEHIUKYIJISIpHbIE TpsiMble. M3MepeHue pacCTOSHUM: MEXAY IByMs TOYKaMH, OT TOYKH J0
MPsIMOM, JJIMHA MapuIpyTa Ha KBaJlpaTHOM CETKeE.

W3mepeHne U IOCTPOCHHME YIVIOB C IIOMOILBIO TpPaHCHOpPTUpAa. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIN,  MpPSIMOYTOJIbHBIN,  TYNOYTOJbHBIM, paBHOOEIPEHHBIN, PaBHOCTOPOHHUHU.
YeTbIpexXyroapHUK, IMPUMEPBI YETBIPEXYTOJbHUKOB. lIpsMOYrosbHUK, KBaapaT: HCIOJIb30BaHHE
CBOMCTB CTOpOH, yTJIOB, AuaroHaineil. M3o0paxeHne reoMerpuueckux (puryp Ha HEITMHOBAHHOMN
Oymare ¢ HCIOJIb30BaHUEM ILMPKYJs, JUHEWKH, YroibHUKA, TpaHcrmopTupa. I[loctpoeHus Ha
KJIeTyaToi Oymare.

[lepumerp MHoroyrosbHuka. lloHdaTne mmomanu (Uryphl, €IWHUIBI U3MEPEHUS IJIOLIAAHN.
[TpubnuxeHHoe n3MepeHue miouanu Guryp, B TOM 4uciie Ha KBaJpaTHoOU ceTke. [IpubmmkenHoe
U3MEpEeHUe JUTMHBI OKPY>KHOCTH, IJIOLIAAN KpyTa.

CuMMeTpHs: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsiiaele mpencTaBieHUss O MPOCTPAHCTBEHHBIX (PUrypax: mapajulenenumnesa, KyO, nmpusma,
nupamMmia, KOHyC, HWIMHIp, map u cdepa. M3o0paxenne npocTpaHcTBEHHBIX Quryp. [Ipumepst
pa3BepTOK MHOTOTPAaHHUKOB, IIMIMHJpA U KOoHyca. Co3gaHue Mojeneil mpocTpaHCTBEHHBIX QUTyp
(13 Oymaru, IpoOBOJIOKH, TUTACTHIIMHA U JPYTHUX MATEPHUAJIOB).

[Tonsitue obvema, enuHHUIBI U3MepeHuss oobeMa. OObeM MPSMOYTOJBHOIO MapajlieNenumnesa,
KyOa.

146.4.4. IIpenmeTHble pe3yiabTaThl OCBOSHHS MTPOrpaMMbl yueOHOro Kypca "MaremaTuka'.

146.4.4.1. IlpeameTHble pe3ybTaThl OCBOSHHS POrpaMMBbl Y4eOHOTO Kypca K KOHILy 0OydeHus
B 5 Kiacce.

146.4.4.1.1. Yucna v BBIYUCICHHUS.

[ToHumMaTh M TPaBUIBHO YMOTPEOSATh TEPMHHBI, CBS3aHHbIE C HATypaJbHBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTh W YNOPSIOYMBATH HATypajbHbIE 4YMCIA, CPAaBHUBATh B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSAMON C COOTBETCTBYIOIIMM € YHCIIOM U
n300pakaTh HATYpaJIbHBIC YUCIIA TOYKAMH Ha KOOPJAMHATHOM (YMCIIOBOM ) TIPSIMOMA.

Bomonsate apudmMernueckue AEHCTBUS C HATYypaJbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH
ApoOsSMU B IPOCTEHIINX CITydasiX.

BhINoHATE TPOBEPKY, IPUKUIKY PE3YJIHTATA BEIUMCICHUH.

OKpyrasaTh HATYpAJIBHBIC YHCIIA.



146.4.4.1.2. PeuieHue TEKCTOBBIX 3a/1a4.

Pemate TekcroBble 3amaud apupMETHYECKHMM CIHOCOOOM U C TOMOIIBI0 OPraHM30BAHHOTO
KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pemars 3amaum, coxepkamue 3aBHCHMOCTH, CBSI3BIBAIOLIME BEJIMYMHBL: CKOPOCTb, BpPEMH,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCT.

Mcnonb30BaTh KpaTKye 3alMCH, CXEMbI, TAOIUIbl, 0003HAYEHUS IPU PEIICHUH 3a/1a4.

ITonb30BaTbCcsl OCHOBHBIMU CIMHMIIAMU HM3MEPEHMS: LIEHBI, MAacChl, PACCTOSHMS, BPEMEHHU,
CKOPOCTH, BBIPAYKaTh OJJHU €IMHULbI BEIUYUHBI YEPE3 APYTHUE.

W3BnekaTp, aHaIM3UpPOBATh, OLICHUBATh HH(OPMAIUIO, NPEACTABICHHYIO B TaOiuie, Ha
cTosI04aTol AuarpamMMme, HHTEPIPETUPOBATh MPEACTaBICHHbIE JaHHbIE, UCIIOJIb30BaTh JAHHBIE IPU
penieHuu 3anay.

146.4.4.1.3. HarnsigHas reoMeTpus.

Ilonb30BaTbCcsl TIEOMETPUYECKMMH IMOHATHAMM: TOYKa, IpsAMas, OTPE30K, JIyd, YroJ,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[lpuBoMTE TpPUMEpPHI OOBEKTOB OKPYKAIOMIETO MHUpPA, HUMEIIMUX (GOpMy H3yUEHHBIX
reoOMeTpHUECcKuX Guryp.

Hcnonbs30BaTh  TEPMHUHOJIOTHIO,  CBSA3aHHYK0 € yINIAMH:  BEpIIMHA, CTOpOHA; €
MHOIOYT'OJIbHUKAMHU: YTOJI, BEpLIMHA, CTOPOHA, IUAroHajlb, C OKPY>KHOCTBIO: PaguycC, IHaMETP,
LIEHTD.

N300pakaTh M3ydyeHHbIE reoMeTpuueckue (Urypbl Ha HEIMHOBAHHOM M KieTdyaTod Oymare c
ITOMOILBIO HUPKYJISI U IMHEUKH.

Haxoautb UIMHBI OTPE3KOB HENMOCPEACTBEHHBIM M3MEPEHUEM C IOMOUIBbIO JIMHEHKH, CTPOUTH
OTPE3KH 3aIaHHOM JUIMHBIL; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YTJIOB NPSMOYTOJbHHUKA, KBajpara I UX IMOCTPOCHHS,
BBIYMCIICHHS TUIOLIAIN U IIEpUMETPA.

Boruncnate nepuMerp M IUIOLIaAb KBajpaTa, NpSMOYTOJIbHHMKA, (UTYp, COCTABIEHHBIX U3
PSIMOYT'OJIbHUKOB, B TOM 4Hciie (pUryp, H300pakeHHBIX Ha KJIeT4aTol Oymare.

ITonb30BaTbCsl OCHOBHBIMM METPUYECKUMHU E€AVMHULAMU HW3MEPEHMs JUIMHBI, ILUIOIIAJH;
BBIPAXKaTh OJJHU €INHUIIbI BETUYHUHBI UEPE3 IPYTHE.

PacnioznaBate mapannenenunes, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEpILMHA, peOpo, rpaHb,
M3MEpEeHUs, HaXOAUTh U3MEpPEHHs Mapasuienenumnena, Kyoa.

Boruncnsate 00beM KyOa, mnapamienenunena Mo 3aJaHHBIM H3MEpPEHUsM, IMO0JIb30BaThCS
eIMHUIIAMU U3MEPEHUs 0ObeMa.

Pemate HeclOXKHBIE 3aJa4yM Ha HM3MEPEHUE TIE€OMETPUYECKUX BEIUYMH B IPAKTUYECKHUX
CUTyaLUsIX.

146.4.4.2. IlpeameTHble pe3ybTaThl OCBOSHHS IPOrpaMMbl Y4eOHOTO Kypca K KOHILy 0OydeHus
B 6 KJacce.

146.4.4.2.1. Yncna v BBIYUCICHHUS.

3HaTh M TMOHMMATh TEPMHUHBI, CBSI3aHHBIE C PANIMYHBIMH BHJAMH YHUCET M CIIOCOOaMHU MX
3aMucHy, NepexXoUTh (€CIH 3TO BO3MOXHO) OT OJTHOM (POPMBI 3alKCH YKcia K IPYTOi.

CpaBHMBaTh M YNOPAAOYMBATH II€JIbIe 4YHUCIA, OOBIKHOBEHHBIE W JECATHYHBIE JIPOOH,
CPAaBHUBATH YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

BbImonHATh, couyeTas YCTHbIE M NUCHMEHHBIE IPHEMBI, apU(PMETHUYECKUE JEHCTBUSA C
HaTypaJbHBIMM M  ILEJIbIMH  4YHMCIAMH, OOBIKHOBEHHBIMH U  JECATHYHBIMH  JpoOsAMH,
MI0JIO)KUTEIIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

BblYMCIATh 3HAYCHMSI YMCIIOBBIX BBIPAKEHUH, BBINOJIHATH NPUKUIKY M OLEHKY pe3yibTara
BBIUUCIICHUM, BBIMOJIHATh TPE0oOpa3OBaHMsl UYHCIOBBIX BBIPRXEHWH HA OCHOBE CBOWCTB
apru(pMETHYECKUX JCHCTBUMN.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOIl ¢ COOTBETCTBYIOLIUM € YMCIIOM U M300pa)kaTb
4KCJIa TOYKaMU Ha KOOPAWHATHOW MPSIMOM, HAXOAUTh MOAYJIb YUCIIA.



CoOTHOCUTH TOUKH B IPSMOYT'OJIBHOM CHCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKHU.

OKpyIJIATh LIEJble YUCIIa U JECATUYHbIE JPOOU, HAXOAUTh IPUOJIMKEHUS YUCell.

146.4.4.2.2. UncnoBble 1 OyKBEHHBIC BBIPAKCHHS.

[ToHumaTth ¥ ynoTpeOssTh TEPMHUHBI, CBSI3aHHbIE C 3aIIMChIO CTEIIEHH YMCIIA, HAXOAUTh KBaJapaT
1 KyO 4ncIia, BBIYUCIATH 3HAYCHUS YUCIOBBIX BBIPAKCHHM, COAECPIKAINX CTECIICHH.

[Tosmp30BaTbesd IpU3HAKaMU JEIUMOCTH, PAaCKIaAbIBaTh HATypaJbHBIE YHUCIIa Ha IIPOCTHIE
MHOKUTEIH.

[Tonp3oBaTbess MacITaboOM, COCTABIIATh MPONIOPLUU U OTHOILICHHSL.

Hcnonb3oBate OYKBBI Ui 0003HAUEHHS] YMCEN NPH 3aIMHCH MaTEMAaTUYECKUX BBIPaKEHUH,
COCTaBJIATh OYKBEHHbIE BBIPAKEHUS U (POPMYJIbl, HAXOJUTh 3HAUYEHUS OYKBEHHBIX BbIPAXKECHUH,
OCYIIECTBIISASI HEOOXOAMMbIE IIOJICTAHOBKY U PeoOpa3oBaHMsL.

HaxonuTbs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

146.4.4.2.3. Pemenue TEKCTOBBIX 3a/1a4.

Pemate MHOTOIIArOBBIE TEKCTOBBIE 337a4l ApU(PMETUUECKUM CIIOCOOOM.

Pemwats 3amaum, CBA3aHHBIE C OTHOIICHHWEM, IIPONOPLUOHAIBHOCTBIO BEIWYHUH, IIPOLICHTAMM,
pelaTh TpU OCHOBHBIE 33/1a41 Ha IpOOU U MPOLIEHTHI.

Pemwate 3amaum, coxepikaimye 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYMHBI. CKOPOCTb, BpPEM,
paccTosiHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, HPOU3BOJUTENIBLHOCTh, BpeMs, 00beMa pPadoTHl,
UCTIONB3Ys apu(METHUECKUE NEHCTBUSA, OLEHKY, MPUKUAKY, TTOIb30BAThCS SAMHULIAMHI W3MEPECHUS
COOTBETCTBYIOIMX BEJINYMH.

CoctaBnsiTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3a]auu.

W3Bnekath MH(pOpMAIMIO, MPEICTABICHHYI0 B TaOJMIax, Ha JMHEHHOM, cToNOYaTOd WiIH
KpyroBO# nuarpamMmax, MHTEPIpPETUPOBAThH MPE/ICTaBICHHbIE JaHHbIE, UCIOIb30BaTh AAHHbBIE NpU
pEelIeHnN 3a1ad.

[TpencraBisTh MHPOPMALIHIO C TOMOLIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

146.4.4.2.4. HarnsimHas reOMeTpus.

[TpuBoANTE TpUMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpPA, HUMEIMUX (GOpMy H3yUEHHBIX
Tr€OMETPUYECKUX IIJIOCKMX M IMPOCTPAHCTBEHHBIX (UIYp, NPUMEPhl PaBHBIX U CHMMETPHUYHBIX
uryp.

N300paxaTh ¢ NOMOIIbIO LIMPKYJISl, JTUHEWKH, TPAHCIIOPTHPA HAa HEJIMHOBAaHHOW M KJIETYaTOM
Oymare M3y4YeHHbIE IUIOCKHE reoMeTpudeckrue GUrypbl 1 KOHPUTypalun, CHMMETPUYHbIE (DUTYPBHI.

[Tonb30BaThbCA TEOMETPUUYECKUMH TMOHATHSMH: PaBEHCTBO (UIYpP, CUMMETPHS, HCIIOJIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTe BEIMUYMHBI YIVIOB U3MEPEHUEM C IMIOMOUIBIO TPAHCHOPTHPA, CTPOUTH YIJIbl 3aJaHHON
BEJIMYMHBI, II0JIb30BATbCA IIPU pEIIEHWH 3aJad IpagyCHOM MepoH yIJoB, paclo3HaBaThb Ha
YepTekKax OCTPHIM, MPAMON, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BeluncnaTe UIMHY JIOMaHOH, NEpUMETP MHOIOYTOJbHHMKA, II0Jb30BaThCS  €AMHHUIIAMH
M3MEpEHUS AJTUHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS UIMHBI Yepe3 ApyTue.

HaxoauTe, Mcnonb3ys 4epTeKHblE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY IBYMs TOYKaMH, OT
TOYKH J0 NMPSAMOM, JUINHY IIyTH HA KBAJPATHON CETKE.

Boruncnare miomane GUryp, COCTaBIEHHBIX U3 MPSAMOYTOJILHUKOB, MCIIOJIB30BaTh pa3oueHue
Ha TMPSAMOYTOJbHUKU, Ha paBHble (UTYpHl, JTOCTpaMBaHUE 10 MPSIMOYTOJIbHHMKA, MOJB30BaThCS
OCHOBHBIMM €IMHHULIAMU HM3MEPEHUs IUIOIIAIH, BbIpAXKaTb OJHU €IUHUIBI MU3MEPEHHUS IUIOIIAIN
qyepes JpyTHe.

Pacno3naBate Ha MOJENAX M HM300paXECHUSAX NHPaAMHIy, KOHYC, IWJIMHIAP, HCIOIb30BaTh
TE€PMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHUE, PA3BEPTKA.

N300paxkaTh Ha KJIeTYaTol Oymare npsMOYTOJIbHBIN Napajieienue.

Bbruuciate 00beM NPSIMOYIOJBHOIO Mapajulelenunena, Ky0a, MOib30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEpPEHUs 00beMa;



Pemate HecnoXHBIE 3aJa4u Ha HAXOXKIACHUC TI'COMCTPUYCCKHUX BCIWYMH B IMPAKTUYCCKHUX
CUuTyaluix.

146.5. ®egepanbHan pabo4yas nporpamma y4yebHoro kypca "Anre6pa" B 7 - 9
Knaccax (pnanee COOTBETCTBEHHO - nporpamma Yy4vebHoro Kypca "Anrebpa”,
y4eOHbIN KypC).

146.5.1. IloscHuTenbHas 3anucKa.

146.5.1.1. Anrebpa sBJISETCS] OTHUM M3 OTIOPHBIX KypCOB OCHOBHOTO OOIIIEro 00pa3oBaHus: OHA
obecrieynBaeT M3y4YeHHUE APYTHX IUCIMILUIMH, KaK €CTECTBEHHO-HAayYHOTO, TaK U T'yMaHHUTAPHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIs MPOAOJLKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW >KU3HU.
Pa3Butie y oOydarooliuxcsi Hay4yHbIX MPEJCTABIEHUNH O MPOUCXOKICHUUM M CYLUIHOCTH
anrebpanvecknx adCTpakinii, CIocoOe OTpaKEHUSI MATEMAaTUYECKOM HayKOH SIBJICHHI U MPOLIECCOB
B NpUpOJE U OOIECTBE, POJUM MaTEeMaTHYECKOIO0 MOJECIMPOBAHMS B HAYyYHOM IIO3HAHWU U B
MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUSI M KadeCTB MBIIUICHUS,
HEOOXOJMMBIX Ui aJanTallid B COBpeMEeHHOM mmdpoBom oOmiecte. M3ydenue anreOpbl
o0ecrieurBaeT pa3BUTHE yYMEHHUs HaOI0IaTh, CPaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHS W
BBIBOJIBI, (hopMynHupoBaTh yTBepkAeHHs. OcBoeHHE Kypca anreOpbl oOecriedrBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYyYaromMUXCs: OHU HCIOJNB3YIOT JACAYKTHBHBIE W WHIYKTUBHBIC
paccyxaeHus, 00001IeHne 1 KOHKPETU3allnIo, abcTparupoBanue u anajgoruto. O0ydyenue aiaredpe
MpeIoiaraeT 3HauMUTENbHBIH O0OBEM CAMOCTOATEIBHOM JEATENbHOCTH OO0YYaroUIMXcs, MO3TOMY
CaMOCTOSITENIbHOE PEIICHUE 3a/1a4 ABISETCS peaau3aluenl 1eaTeIbHOCTHOTO IPUHIUIA 00yUeHHS.

146.5.1.2. B cTtpykType mporpammbl yueOHOro kypca "AunreOpa" ajii OCHOBHOTO OOILEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJep)KaTeIbHO-MeToAuYeckue JuHuM: "Yucna u
Bbuncienus", "Anredpandeckue Beipaxkenus'", "YpaBHeHus u HepaBeHcTBa", "@yHkiun". Kaxnas
U3 ATUX COAEpKATeIbHO-METOJINYECKUX JHHHUM Pa3BUBAETCS Ha MPOTSHKEHUU TpeX JIET U3y4eHUs
Kypca, B3aUMOJICHCTBYS € JpyrMMU €ro JMHMAMU. B Xozme wu3ydeHuss ydeOHOro Kypca
o0y4aroluMcsl MPUXOJUTCSI JOTHUYECKH pacCykAaTh, HCIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3u ¢ 3THUM B mporpamMmy yueOHOro kypca "AnreOpa" BKIIOUYEHBl HEKOTOPBIE OCHOBBI
JIOTUKH, TPEICTABIEHHbIE BO BCEX OCHOBHBIX pa3[enax MaTeMaTH4eckoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJaJ€HHIO O0yUYarOIIMMUCS OCHOB YHMBEPCAJIHHOI'O MAaTEMAaTUYECKOIO S3bIKA.
ConepxarenbHOH W CTPYKTYpPHOH OCOOCHHOCTBIO YyueOHOro Kypca "AnreOpa" sBisieTcs €ro
WHTETPUPOBAHHBIN XapakTep.

146.5.1.3. Conepxxanue JuHUM "Yncna W BBIYUCICHUA" CIIYKUT OCHOBOM [JIsl JAJIbHEHIIErO
M3y4EHUs] MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO y OOYYalOMIMXCSl JIOTMYECKOIO MBIIUICHUS,
(OpMHPOBAHUIO YMEHHMSI MOJIb30BATHCA AITOPUTMAMM, a TaKXKe MPUOOPETEHUI0 MPAKTHUECKUX
HaBBIKOB, HEOOXOAMMBIX ISl MOBCEJHEBHOM >XU3HU. Pa3BUTHE MOHATUS O YHUCIE Ha YPOBHE
OCHOBHOTO 0O01Iero 00pa30oBaHUS CBSI3aHO C PALMOHAIBHBIMH W HMPPALMOHAIBHBIMH YHCIAMHU,
(dbopMHpOBaHHEM NPEACTABICHUNA O JAECHCTBUTEIBHOM YHMCIE. 3aBEpIIEHHE OCBOCHUS YHCIIOBOM
JIUHUW OTHECEHO K CpeHeMy o0IIeMy 00pa30BaHHUIo.

146.5.1.4. Copepxanue AByX aireOpanyeckux JWHUN - "AnreOpandeckue BbIpakeHHS" H
"VpaBHEeHHS U HEpaBEHCTBA" CHOCOOCTBYET (DOPMHUPOBAHHMIO y OOYYAIOIIMXCS MATEeMAaTHYECKOTO
amnmapara, He0OXOJUMOI0 Ui PELICHHs 3a/ad MaTEeMAaTUKH, CMEXKHBIX MPEAMETOB M INPaKTHKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHE OCHOBHOTO o00ImIero oOpa3oBaHusi Y4eOHBIH MaTepual
TPYNIUPYETCST BOKPYT pAallMOHAJIBHBIX BBIpAXKEHUH. Ajredpa JIEMOHCTPUPYET 3HA4YCHHE
MaTEeMaTUKU KakK S3bIKa JUIsl MOCTPOCHMSI MaTEeMaTHUYeCKUX MOJeNel, OMHCaHMs MPOLECCOB U
SABJICHUN peanbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe NalibHEHIee pa3BUTHE
QITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJIsi OCBOCHMsSI Kypca HH(GOPMaTUKH,
U OBIIQJICHUE HAaBBIKAMHU JEAYKTUBHBIX paccyxaeHuil. I[IpeoOpazoBaHue CUMBOJIBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.



146.5.1.5. Conepxxanue (HyHKIMOHAIBLHO-TPAPUUECKONH JMHUHM HAIECJICHO Ha IIOJyYCHUE
o0y4aroluMuUCcs 3HaHUN 0 (PYHKIMIX KaK BaKHEHIeH MaTeMaTUYeCKON MOJENU ISl ONUCAaHUS U
MCCIICIOBAHMS Pa3HOOOpa3HBIX TPOLIECCOB W SABICHWHA B MNpUpone U olmecTBe. M3ydeHue
MaTepuaiga CrocoOCTBYeT pa3BUTHIO Yy OOYy4alolIMXCs YMEHHs HCIOJIb30BaTh pa3InyHbIC
BBIpa3UTENIbHBIEC CPEACTBA A3bIKA MATEMATHKH - CJIOBECHBIE, CHMBOJIMYECKUE, Tpaduyeckie, BHOCUT
BKJIaJ B (OpPMUPOBAHME TNPEACTABICHUNH O pOJIM MATeMAaTUKU B Pa3BUTHUM IUBWIM3ALUH U
KYJBTYPBI.

146.5.1.6. CornacHo y4yeOHOMY IiaHy B 7 - 9 kiaccax m3ydaeTrcs yueOHbIM Kypc "Anrebpa",
KOTOpBIM BKJIIOUAET CJEAYIOUIME OCHOBHBIE pas3feiibl conaepkaHus: "Uucia v BblUMCICHUS',
"Anrebpanyeckue BeipaxkeHus", "YpaBHeHus u HepaBeHcTBa", "dyHkIun".

146.5.1.7. O61ee 4nciao 9acoB, OTBEACHHBIX IS M3ydeHUsl yuyeOHoro Kypca "Anredpa”, - 255
yacoB: B 7 kiacce - 85 yacos (2,5 yaca B Henmenmo), B 8 kiacce - 85 yacos (2,5 gaca B Hezeno), B 9
kiacce - 85 wacos (2,5 yaca B Hezeno).

146.5.2. Conepxanue oOydeHus B 7 Kiacce.

146.5.2.1. Yucna u BEIYUCIICHUS.

Jpobu 0ObIKHOBEHHBIE U ACCSITUYHBIC, MEPEXod OT OAHOHM (opmbl 3amucu Apobdei K APYroi.
[loHsiTHE paLMOHAIBHOTO 4YHCIA, 3alUCh, CPABHEHUE, YNOPSJA0YMBAHME PALUOHAIBHBIX YHUCEIL.
Apubmerndeckre IEHCTBUS C pallMOHAIbHBIMU YKciamMu. Pemenue 3a1au U3 peaabHOM MPaKTUKU
Ha YacTH, Ha IpoOHu.

Crernenb ¢ HaTYpaJIbHBIM MOKa3aTeIeM: ONpeesieHue, Mpeodpa3oBaHre BhIPAXKEHUN Ha OCHOBE
orpeseneHus, 3anuch O00abIKX yucen. [IpoueHThl, 3anuch NPOIEHTOB B BUJIE IpoOU U Apolu B
BH/JIE NIPOLIEHTOB. Tpu OCHOBHBIE 33/1a4i Ha MPOLIEHTHI, pEICHUE 3a]1a4 U3 PEaIbHON MTPAKTUKH.

[TpyMeHeHre TPU3HAKOB IEIMMOCTH, pa3I0KEHNE Ha MHOKMTEIN HATypaJIbHBIX YHCEN.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpMast U 00paTHAs MPOMOPIHOHAIBHOCTH.

146.5.2.2. Anrebpanyeckue BbIpaKEHHUS.

IlepemMeHHbIE, YUCIOBOE 3HAYEHHUE BBIPAXKEHUS C TMEpeMEeHHOW. JlomycTuMble 3HaYEHHS
nepeMmeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXIy BeIUYMHAMH B BHJE (Gopmysbl. Berancnenus
no ¢opmynaMm. IIpeobpazoBaHne OyKBEHHBIX BBIPAXKEHHMH, TOXKJIECTBEHHO PaBHbIE BBIPAKEHUS,
MpaBWiia MpeoOpa3oBaHus CyMM W TPOW3BENEHUM, MpaBuja PACKPBITUS CKOOOK W TPUBEICHUS
MOAOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaIbHBIM MOKA3aTEIEM.

Opnouwnensl U MHorowieHbl. CreneHb MHorouseHa. CrokeHue, BBIYMTAHHE, YMHOXKEHHE
MHOTrouWwiIeHOB. DOpMyJibl COKpAIIEeHHOTO YMHOKEHHMs: KBaJpaT CyMMBI M KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

146.5.2.3. YpaBHEHUsI U HEPABEHCTBA.

VYpaBHeHHe, KOpEHb ypaBHEHHS, IpaBWia MpeoOpa3oBaHUs YpaBHEHHS, PaBHOCHUIBLHOCTH
YPaBHEHHUH.

JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JINHEWHOrO0 YpaBHEHMs, PEIICHHE
JMMHEWHBIX ypaBHeHU. CocTaBlieHUE YpaBHEHUH 0 YCIOBUIO 3a7aul. PellleHrne TeKCTOBBIX 331 C
MMOMOIIBIO YPABHEHHI.

JluneitHoe ypaBHEHUE C JByMs TepeMeHHbIMH U ero rpaduk. Cucrema IBYX JIMHEWHBIX
ypaBHEHUN C JBYMs TepEMEHHBIMHU. PelieHue cucteM ypaBHEHUH CIOCOOOM TIOJICTAHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3a7a4 € TOMOIIbIO CUCTEM YpaBHEHHH.

146.5.2.4. ®yHKIMM.

Koopaunara Touku Ha npsimold. YncinoBble MpOMeEXKyTKU. PaccTosHne Mexay IByMs TOUKAMH
KOOPJMHATHOU MPSIMOMA.

[TpstmoyToNbHAST cHcTeMa KOOPAMHAT, OCH U . AOCIUcca U OpJUHATa TOYKH Ha KOOPIUHATHON
mockocTd. I[lpumepsl rpadukoB, 3amaHHbIX dopmyiaamu. UteHwe TpaduKoB peaTbHBIX
3apucumocteit. [lonstue pynkmun. I'paduk Qynkmun. CoiictBa ¢yHkumid. JIuneitHas QyHKuus,



ee rpaduk. ['padux dpynkmnum . I'padudeckoe penieHrne TMHEHHBIX YPAaBHEHUH M CHCTEM JTHHEHHBIX
YpPaBHEHU.

146.5.3. Coneprxanue oOydeHus B 8 Kiacce.

146.5.3.1. Yucna 1 BBIYUCIICHHUS.

KBagpaTtHelii kopeHb u3 uucia. lloHatne 00 wuppanuoHATBHOM 4YHcle. JlecsTHYHBIC
NpUOIMKEHNs UppalMOHAIBHBIX yucen. CBoiicTBa apudMeTHUecKuX KBaApaTHBIX KOPHEH M HMX
IpUMEHEHHE K IPeo0pa30BaHHUIO YUCIOBBIX BHIPAKEHUH U BHIYMCICHUSAM. JleCTBUTEIbHBIC YUCIIA.

CreneHs ¢ 1eJIbIM IT0Ka3aTeaeM U ee cBolicTBa. CTaHJapTHas 3alKUCh YHCIIA.

146.5.3.2. AnreOpanyeckue BbIpaKEHHUS.

KBazpaTHblil TpeX4sIcH, pa3ioXKeHUe KBaAPaTHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anreOpandeckoil qpoou. CiokeHue, BEIYUTAHUE,
YMHOXEHUE, JefieHne anreopanyeckux Apooeil. PanyonanbHblie BeIpakeHHs U UX IpeoOpa3oBaHue.

146.5.3.3. YpaBHEeHUsI U HEPABEHCTBA.

KBanpatHoe ypaBHeHMe, hopMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenune
YpaBHEHHH, CBOAAIIMXCSA K JIMHEHHBIM W KBaapaTHeIM. [Ipocteiimme apoOHO-palnoHaIbHbIE
YPaBHEHHUSI.

I'padmueckass uHTEpnperanuss ypaBHEHHH C JByMs IEPEMEHHbIMH WU CHUCTEM JIMHEWHBIX
YPaBHEHUH C JBYMsl IIepeMEeHHbIMU. [IprMepsl peleHus cucTeM HEITMHENHBIX YPaBHEHUN C ABYMs
IIEPEMEHHBIMH.

Penienune TeKcTOBBIX 3a/1a4 aJIreOpanyeckuM CocoOoM.

YucnoBsle HEPAaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM IepeMEeHHOM. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHENHbIE HEpAaBEHCTBA ¢ OJHOM mepeMeHHOW. CHCTeMBl JTMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOI.

146.5.3.4. ®yHKIMH.

[Honstne ¢ynxuuu. OO6IacTb oOmNpeAeNeHUuss U MHOXKECTBO 3HaueHuM ¢(yHKuuu. CrnocoOsl
3aaHusl QyHKIHUI.

I'padux ¢pynkuuu. Yrenue cBoiicTB ¢yHKIMHU 1o ee rpaduky. [Ipumeps! rpagukoB QyHKIH,
OTPaXKaIOIIUX peabHbIE MPOIECCHI.

@DyHKIUY, ONUCBHIBAIOLINE MNPSIMYI0 U OOpaTHYIO HPONOPLUOHANbHbIE 3aBUCUMOCTH, HX
rpaduku. OyHKIMY , , , . ['paduueckoe penieHre ypaBHEHUM U CUCTEM YPaBHEHUH.

146.5.4. Conepxanue oOyueHus B 9 kinacce.

146.5.4.1. Yucna v BBIYUCIIEHUS.

ParnmonanbHbIe yKcna, UppallMOHAIbHBIEC YHCIIa, KOHEUHbIE U OECKOHEUHbIE IeCATHUHBIE APOOH.
MHOX€eCTBO JEUCTBUTEIbHBIX YHCEN, JIEHCTBUTENIbHBIE 4YMCIa KaKk OECKOHEYHbIE JeCATUYHBIE
napoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXIYy MHOXECTBOM JCHCTBUTENBHBIX YHCET MU
KOOPIMHATHON IPSIMOIA.

CpaBHeHUE IeHCTBUTEIBHBIX YKCell, apupMeTHYECKHe TeHCTBUS C NEHCTBUTENbHBIMU YHCIAMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTEILHOCTD IPOLIECCOB B OKPY>KAIOLIEM MHpE.

[TpubnmxeHHoe 3HaUeHUE BEJIMYMHBI, TOYHOCTh MpuoOImkenus. Okpyriaenue uucen. [Tpukuaka
U OLIEHKA Pe3yJIbTaTOB BHIYMCIICHUH.

146.5.4.2. YpaBHEHUsI U HEPABEHCTBA.

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTHOe
ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUW TPEThbEd M YETBEPTOM CTENEHEH pas3jioKeHHEM Ha
MHOKUTEIH.

Pemenue apoOHO-palMOHAIIBHBIX YypaBHEHUW. PelieHre TEeKCTOBBIX 3a7ad anre0pandecKum
METOJIOM.

VYpaBHeHHEe ¢ JAByMs IMEpeMEHHbIMH U ero rpadpuk. Pemenue cucreM [BYyX JHMHEHHBIX
YpaBHEHUl ¢ JByMs IE€pEMEHHbIMHU. PelieHne cucrteM [JBYyX YpaBHEHMiI, OJHO M3 KOTOPBIX



JMHEWHOe, a JOpyroe - BTOPOW cremeHH. ['paduueckas MHTEPIIPETALUs CUCTEMbl YpaBHEHHUH ¢
JBYMSI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PeleHune cuCTEM JIMHEHHBIX
HEpaBeHCTB C OAHOM mnepemeHHOW. KBaapatueie HepaBeHcTBa. ['padmuueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

146.5.4.3. OyHKIWMMU.

KBanparnunas gpynkmwms, ee rpaduk u cBoiicta. [lapaboia, KOOpAMHATHI BEPIIMHBI TTApa0OIIbI,
0Cb CUMMETpPUH apaldoJIbl.

I'pa¢uku pysknuu: , ,,,,, 1 ©X CBOHCTBA.

146.5.4.4. YucioBble MOCIEI0BATEIIbHOCTH U IIPOTPECCHUH.

[lonsiTie YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJlaHue TOCIIEeOBATEILHOCTH PEKYPPEHTHON
dbopMyIoit u popMyII0ii N-ro wieHa.

Apudmerndeckas 1 reomerpuueckas nporpeccuud. Gopmyssl n-ro wieHa apuHMETHUECKOW |
F€OMETPUYECKON MTPOrPeECCUil, CYMMBbI IEPBBIX N YJICHOB.

N300pakeHre YieHOB apu(METHUECKOW U TeOMETPUYECKOH TPOTpecCHii TOYKaMH Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIUAIbHBIA pOCT. CII0AKHBIE POLEHTHI.

146.5.5. IlpenqmeTHBIE pe3yabTaThl OCBOSHUS IPOTpaMMBbl yueOHoro Kypca "Anredpa'.

146.5.5.1. IlpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILy 0OydeHus
B 7 KJacce.

146.5.5.1.1. Yucna v BIYUCIEHUS.

BoimonHATe, coderas YCTHblIE M IHCbMEHHBIE INpUEMBbl, apudmernyeckue JEHCTBUS C
palMOHAIBHBIMH YHCIAMHU.

HaxoauTh 3HaueHusl YMCIOBBIX BBIPAXKEHUN, MPUMEHATh Pa3HOOOpPAa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPaXKEHHM, COIepKaLUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[TepexoanuTh OT OJJHOM (POPMBI 3aIMCH YUCEN K APYroi (MpeoOpa3oBbIBATh AECATHUHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO AECSITHUYHYIO
IpoOBb).

CpaBHUBATh U YIIOPSAI0OUNBATH PAllMOHAIBHBIE YUCIIA.

OKpyriarh uncna.

BBINONMHATE MPUKUIKY W OLEHKY pe3yJibTaTa BbIUMCICHHUM, OLEHKY 3HAu€HUN YHCIIOBBIX
BbIpaKEHUI. BBIMOTHATH JEHCTBUS CO CTENEHSMHU C HATypaJbHBIMU MTOKA3aTEIISIMH.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HAaTypaJIbHBIX YHCEI.

Pemate NpakTMKO-OPUEHTHPOBAHHBIE 3a/add, CBSA3aHHBIE C OTHOILIEHWEM BEJIWYMH,
MPOIMOPLHUOHAILHOCTBIO BEJIMYMH, MTPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyIbTaThl PEIIECHHUS 3a7au C
yU€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMBbIX OOBEKTOB.

146.5.5.1.2. AnreOpanueckue BHIpaKEHUSI.

Hcnonb3oBath anreOpanyeckyto TEPMHMHOJIOTHUIO U CHUMBOJHUKY, NMPHUMEHSATh €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKCHUN MTPH 33/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAKEHHS B MHOTOWIEH TNPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOIOYJIEHAa Ha MHOI'OYJIEH, IPUMEHSTh
(dbopMyIIBI KBaJpaTa CyMMBI M KBaJpaTa pasHOCTH.

OcCy1IecTBISATh Pa3iokeHUEe MHOTOWIEHOB HA MHOXKUTEIN C MOMOIIbIO BHIHECEHUS 332 CKOOKHU
00I1Iero MHOKUTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYJT COKPAILICHHOTO YMHOXECHHUS.

[TpumensTh npeoOpa3oBaHUs MHOTOWIEHOB JUIsl PEHICHUs Pa3iMyYHbIX 3aJad W3 MaTeMaTHKU,
CMEXKHBIX [IPEIMETOB, U3 pEabHON IPAKTUKH.



Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMH IIOKA3aTeNIIMU ISl MpeoOpa3oBaHus
BBIPAYKECHHUIA.

146.5.5.1.3. YpaBHEeHUs 1 HEPABEHCTBA.

Pemate nuHelHble ypaBHEHHsS C OJHOW IIEPEMEHHOM, NpUMEHssI IpaBWiIa Iepexoaa oT
HCXOJHOTO YPaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIIE€TCS JIM YUCIO KOPHEM YpaBHEHMUSL.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U X CUCTEM.

[TonOupars mpuMepsl map YUCeN, SBISIOMIMXCS PELUICHHEM JUHEHHOTO ypaBHEHHS C JBYMs
[IEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHON IUIOCKOCTH TpaUK JTUHEWHOTO YpaBHEHHS C JBYMS NEPEMEHHBIMH,
HO0JIB3YSICh I'pa)uKOM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHUS.

Pemate cuctembl BYX JIMHEMHBIX YpaBHEHUH C JBYMS I[EPEMEHHBIMM, B TOM 4YHCIIE
rpauIecCKy.

CocraBisTh U pelaTh JIMHEHHOE ypaBHEHUE WIW CUCTEMY JIMHEWHBIX YPAaBHEHUHN MO yCIOBHUIO
3aJjauu, UHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJ1aui IOJYUYEHHBIH pe3ysbTar.

146.5.5.1.4. ®yukum.

N300pakaThb Ha KOOPAMHATHOW HPSMOM TOYKH, COOTBETCTBYIOIME 33JaHHBIM KOOpIMHATaM,
JIy4H, OTPE3KU, HHTEPBaJIbl, 3alIUCHIBATH YMCIIOBBIE IPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAWHATaM, CTPOUThH rpaduku
TuHEUHBIX QyHKIUH. CTpouTh rpaduk QyHKINH .

OnuceiBaTh ¢ MOMOIIBIO (PYHKUMH M3BECTHbIE 3aBHCHUMOCTU MEXIY BEIMUYMHAMM: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpEMS, 00BEM pabOTHI.

Haxonuth 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crmoco0® TMpeACTaBICHUS W aHadu3a WH(OpMaIuu, HU3BJIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPaQUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

146.5.5.2. IlpeameTHble pe3ybTaThl OCBOSHHS IPOrpaMMBbl Y4E€OHOTO Kypca K KOHILy 0OydeHus
B 8 KJ1acce.

146.5.5.2.1. Uncna 1 BBIYUCIICHUS.

Hcnonp30BaTh HavajdbHblE NPEJICTABICHHUS O MHOXECTBE JEHCTBUTENBHBIX 4YHCEN s
CPaBHEHMsI, OKPYIJIEHHs M BBIYMCICHMH, H300pakaTb JAEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPIMHATHOMN IIPSIMOIA.

[TpuMeHATh TOHATHE apuU(METHUYECKOrO KBAJAPAaTHOTO KOPHS, HAXOAMWTh KBaJpaTHblE KOPHH,
UCIONIb3Ysl TpU HEOOXOAMMOCTH KalbKyJATOp, BBINOJHATH MPeoOpa3oBaHUsl BbIPAKEHUIH,
COJIEpIKalMX KBaJIpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIINX M MajbIX YUCEI C MMOMOUIBIO JAECATUYHBIX Opo0eil u crenenei
gucina 10.

146.5.5.2.2. AnreOpanueckue BHIpaKEHUSI.

[TprMeHSTH MOHATHE CTENEHH C IIETBIM TI0Ka3aTeNIeM, BBIIOIHATH IPeoOpa30oBaHus BBIPAKEHHH,
COJIEp>KalINX CTETIEHU C LENbIM MOKa3aTeJIeM.

BBINOAHATE TOXIECTBEHHBIE MPe0Opa30BaHUs PALlMOHAIBHBIX BBIPRKEHUI Ha OCHOBE MPaBUII
JeMCTBUI HaJl MHOTOWIEHaMH U alireOpandyeckuMH JIpOoOsiMHU.

PackiiagpiBaTh KBasipaTHBIN TPEXUYIEH HA MHOKUTENH.

[TpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUN AJIS peUIeHMs] pa3IUYHbIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 pEabHON IPAKTHKHU.

146.5.5.2.3. YpaBHEHHS U HEPABEHCTBA.

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PALMOHAIBHBIE YPAaBHEHHUS, CBOISALIUECS K HUM,
CHCTEMBI IBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMHU.

IIpoBOAUTE IPOCTEHINNE HCCICAOBAHUSA YPABHEHUNW M CUCTEM YypPAaBHEHUM, B TOM YHCIE C
IPUMEHEHHEM IpaUuecKuX MpeacTaBlIeHUl (YyCTaHABIMBATh, UMEET JIM YPABHEHUE WM CHUCTEMa
YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexoauTs OT CIIOBECHOM (HPOPMYITUPOBKHU 334a4H K €€ alreOpandeckoil MOAEIH ¢ MOMOIIBIO
COCTABJICHUs] YpPaBHEHMs] WJIM CHCTEMbl YpPaBHEHUH, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4¥ OJTYUYECHHBINH pe3yIbTar.

[TpuMeHATH CBOWMCTBA YHMCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKM, pelllaTh JHMHEHWHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M UX CHCTEMbI, JaBaTh TIpapUUeCcKyl0 HIUIIOCTPALUIO
MHOYECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

146.5.5.2.4. ®yukuuu.

[TonumaTh ¥ HCHONB30BaTh (YHKIMOHAIbHBIC MOHATHUS M A3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHHS), ONPEACNATh 3HaAYCHHE (YHKIMU O 3HAYCHUIO apryMEHTa, OINpPEIeNsATh CBOWCTBA
GbyHKIMH 110 ee Tpaduky.

CrpouTsb rpaduku dJIeMeHTApHBIX (YHKIUN BUIA:

» 55 »» OIINCHIBATH CBOMCTBA YUCIOBOM (DYHKILIUU 110 €€ TpaduKy.

146.5.5.3. IlpenMeTHBIE PE3yIbTATHI OCBOCHUS POTPAMMBI YY€OHOTO Kypca K KOHILy OOy4YeHHUs
B 9 KJacce.

146.5.5.3.1. Uucna 1 BIYUCIICHUS.

CpaBHMBATh U yHOPSI0YMBATh pallMOHAIbHbIE M HPPAL[MOHAJIbHBIE YHCIIA.

Bemonsate apudmMernueckue ACHCTBUS C pAlMOHAIBHBIMHA YHCIAMH, COYETas YCTHBIE H
MUCbMEHHBIE IPUEMBI, BHIIIOIHATH BEIUUCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxonuTe 3HaYeHHs CTeNeHeW C WENbIMH IOKa3aTeNIIMH W KOPHEW, BBIUUCIATH 3HAYCHHS
YHCIIOBBIX BBIPAKEHUI.

OKpyTJIsATh NEHCTBUTEIBHBIC YHCIA, BBHIOJIHATh MPUKUAKY pe3yJIbTaTa BBIYMCICHUH, OIEHKY
YHCIIOBBIX BBIPAKEHUI.

146.5.5.3.2. YpaBHEeHUs 1 HEPABEHCTBA.

Pemate nuHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YpaBHEHHs, CBOJAIIMECS K HUM, MpOCTeHIIMe
IpOOHO-paLlMOHAJIbHBIE YPABHEHHUS.

Pemate cucrembl ABYX JMHEWHBIX YPaBHEHUH C JBYMS TIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OIHO YPaBHEHHE HE SIBIIAETCS IMHEWHBIM.

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABIICHUS YpaBHEHHS
WIN CUCTEMBI JBYX YPaBHEHUH € IByMsI IEpPEMEHHBIMU.

IIpoBOINTE TPOCTEHIINE HCCIEAOBAHUS YPABHEHUNW M CUCTEM YypPAaBHEHUH, B TOM YHCIE C
IpUMEHEHHEM IpaUuecKuX MpeacTaBieHull (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpOoUee).

Pemate nuHeiHbIe HEpaBEHCTBA, KBAJAPAaTHBIC HEPABEHCTBA, N300paXkaTh pellleHHe HEpaBEHCTB
Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEIICHHE C TOMOIIBI CHUMBOJIOB.

Pemate cucteMbl JMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPaBEHCTB, BKIIOYAIOIINE KBaJpPaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHHWE CUCTEMBbI HEPABEHCTB HA YHCJIOBOM NPSMOMW, 3alHCHIBATH
peleHye ¢ MOMOIIbI0 CHMBOJIOB.

Hcronp30BaTh HEpaBEHCTBA TPH PEIICHUH Pa3IMIHBIX 33]1ad.

146.5.5.3.3. ®yHK1MM.

Pacro3HaBaTh (yHKIMHM W3Y4YeHHBIX BUAOB. [loKa3pIBaTh CXEMATHUECKH DPACIOJIOKEHHE Ha
KOOPAMHATHOH MJIOCKOCTU TpaduKoB (PyHKIMI BUA:

s s 555> B3aBUCUMOCTH OT 3HAYCHHUHA KOI(PPHUIIMEHTOB, ONMMMCHIBATH CBOMCTBA (DyHKITHA.

CrtpouTts 1 n300paXkaTh CXeMaTHUECKU TpaQUKH KBaIPATUIHBIX (DYHKIIMHA, OMTUCHIBATH CBOMCTBA
KBaJPAaTUYHBIX (PYHKIIUH 1O KX TpaduKam.

Pacno3naBare KkBaapaTHyHylo (QYHKIHIO 1O (opMysie, IPUBOAUTH NMPUMEPHl KBAJAPaTUYHBIX
GbyHKIMA U3 peabHON KU3HU, (PU3UKH, TECOMETPHUH.

146.5.5.3.4. UucnoBsle noCaeA0BaTENbHOCTH U IIPOTPECCUHN.

Pacnio3HaBaTh apu(MeTHUECKyl0 M TE€OMETPUUYECKYIO HPOTPEcCMU IpH pPa3HbIX Crocodax
3aJJaHUA.



BBINOAHATE BBIYUCICHHS C KCIOJIB30BaHHEM (OPMYT N-TO wWieHa apupMETHYECKOH WU
TrE€OMETPUUYECKOM MPOTrPECCU, CYyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbl INOCIEAOBATEIbHOCTH TOYKAMHM HA KOOPIMHATHOW IUIOCKOCTH. Pemars
3a/la4M, CBA3aHHBIC C YHCIOBBIMU IIOCIEAOBATEIBHOCTSAMHU, B TOM 4YHCIE 3aJa4d W3 peaJbHON
KHU3HH (C UCTIOJIB30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTHIA).

146.6. PepepanbHaa pabo4yas nporpamma y4yebHoro Kypca "leomeTpusa" B 7 - 9
Knaccax (panee COOTBeTCTBEHHO - nporpamma y4yebHoro Kypca "leomeTtpusa",
y4eOHbIN Kypc).

146.6.1. IloscauTenbHas 3anucka.

146.6.1.1. T'eomeTpusi KaKk OJMH M3 OCHOBHBIX Pa3/I€NIOB IIKOJIHHOM MaTEMaTHKH, UMEIOIIUN
CBOEH Lielbl0 00eCeunTh U3yueHHE CBOWCTB M pa3MepoB (UIyp, MX OTHOIIEHUI U B3aMMHOE
pacrnojoKeHue, OINupaeTcs Ha JIOTUYECKYl0, J0Ka3aTelbHYH JHMHUIO. LleHHOCTh u3ydeHus
reOMETPUM Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs 3aKJIIOYAETCs B TOM, YTO OOyyaromuics
YUYUTCS HPOBOAMUTH JOKA3aTENIbHbIE PACCYXAECHUS, CTPOUTb JIOTUMECKHE YMO3aKIIOUEHHUS,
JI0Ka3bIBaTh HCTUHHBIE YTBEPXKIEHUS U CTPOMTb KOHTPIPUMEPBl K JIOXKHBIM, IPOBOAMUTH
paccyxaeHus "OT MPOTUBHOTO", OTIMYATh CBOWCTBA OT NMPHU3HAKOB, (OPMYJIHMPOBaTH OOpaTHBIC
YTBEP)KICHHUS.

146.6.1.2. llenpto u3yueHUss reOMETPUM SIBISETCS UCIOJIb30BAaHUE €€ KAaK MHCTPYMEHTa Mpu
pelIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAKTUUECKUX 3a]ay, BCTPEUAIOLIMXCS B pEaIbHON KHU3HH.
OOyyaromuiics OJKEH HAayUUThCS ONPENENSITh T'€OMETPUUYECKYIO (DUTYpy, OMHUCHIBATH CIIOBAaMU
YepTeK WIM PUCYHOK, HAWTH IJIONIA b 3€MEJIBHOTO YYacCTKa, pPacCuuTaThb HEOOXOIUMYIO JIUHY
OIITOBOJIOKOHHOT'O Ka0ess win TpeOyemble pa3Mepbl rapaxa Juist aBTomoouis. [Ipu pemennn 3amgay
MPAKTUYECKOr0 XapakTepa OOYyYaroIUMCs YYUTCS CTPOMTh MaTeMaTHUECKHE MOJIENH PeabHbIX
KU3HEHHBIX CUTYalUil, IPOBOAUTH BHIYMCIECHUS U OLIEHUBATh MOJTYUYEHHBIN pe3ysIbTar.

BaxxHo mojguepkuBaTh CBSI3U F€OMETPUM C JIPYTUMH y4eOHBIMU IpeIMeTaMH, MOTHBHUPOBATH
UCMOJIb30BaTh ONPEICICHUS T€OMETPUUECKUX (UTYp U MOHATHHA, NEMOHCTPUPOBATh NPUMEHEHHE
MOJTYYEHHBIX YMEHHM B (U3HKE U TEXHUKE. DTH CBSI3W Hanbosee IpKko BUAHBI B TeMax "Bekropsr”,
"Tpuronomerpudeckue cootHomenus", "Meroa koopaunat" u "Teopema [Iugaropa".

146.6.1.3. VYueOubrit kypc "I'eomerpusa" BKIIOUAET CHEAYIONIME OCHOBHBIC pPa3Jeiibl
cogepxkanus: "['eomerpudeckue ¢purypsl 1 ux cpoictra", "MizMepenne reoMeTpuyecKiuX BEITUYUH",
"JlekapToBbI KOOpAMHATHI Ha TiockocTH", "Bekropsl", "JIBmkenus miockoctu", "[IpeoOpazoBanus
nojobus".

146.6.1.4. Obmiee ynciio 4acoB, OTBEACHHBIX JJIA U3ydeHUs yueOHoro kypca "['eomerpus", -
204 gaca: B 7 kiacce - 68 yacoB (2 yaca B HeJIelN0), B 8 kiacce - 68 yacoB (2 yaca B Hezieno), B 9
KJ1acce - 68 gacoB (2 yaca B HEJIETIO).

146.6.2. Coneprxanue oOydeHus B 7 Kiacce.

HauanpHbple mnoHsATHS reoMmeTpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprukanbsHble u cMexHBbIe yIibl. buccekrpuca yrna. Jlomanas, MHoroyrosnsHuk. IlapannensHocTs
U TIEPIIEHIUKYISIPHOCTD MPSIMbIX.

Cummerpuunblie ¢urypbl. OCHOBHBIE CBOICTBa oceBOil cuMMmeTpuu. IIpumepsl cUMMETpUH B
OKpY KaroIleM MHUpe.

OcHOBHBIE ITOCTPOEHHMSI C MOMOILBIO LMPKYJIS U JMHEWKHU. TpeyroapHuk. Beicora, meanaHna,
OMCCeKTpHuca, MX CBOWCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U IPU3HAKU paBHOOEIPEHHOTO TpeyroyibHUKa. [Ipr3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NMPU3HAKKU NapajuienbHbIX OpsMbIX. CyMMa YIVIOB TpeyrojbHUKa. BHemHue yrisl
TPEyTOJIbHUKA.



[TpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO MeAMAaHbl IPSIMOYTOJBHOIO  TPEYrOJbHUKA,
IPOBEJEHHOW K rumoTeHy3e. [Ipu3Haku paBeHCTBA  MPSMOYIOJIBHBIX — TPEYrOJbHHUKOB.
[IpsiMmoyronbHBIN TPEyroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYroOJIbHUKA, HEPAaBEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJIbIIeM yriie U 00JbIIei cTOpOHE TpeyroiabHUKA. [leprneHIuKyIsap 1 HAKIOHHAS.

['eomerpuueckoe mMecTo To4ek. buccekTpuca yria v cepeAMHHBIA MEPHEHIUKYISAP K OTPE3KY
KaK F€OMETPUUYECKHE MECTA TOYEK.

OKpyKHOCTb M KpPYT, XOpJia U IMaMeTp, UX CBOHCTBA. B3aumHoe pacnonoxkeHue oKpy>KHOCTU U
npsimoid. KacatenbHas U cexyiias K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCaHHas B yroi. BrnucanHas u
OIMCaHHAsA OKPY>KHOCTHU TPEYTOJIbHUKA.

146.6.3. Conep:xanue oOydeHus B 8 Kiacce.

YetpipexyronbHuku. [lapamienorpamm, ero mnpu3Haku W cBoiicTBa. YacTHble ciyyau
napajuiesorpaMmMoB (IpsIMOYTOJIBHUK, POMO, KBajapaT), MX MpU3HAKU MU CBoMcTBa. Tparenus,
paBHOOOKas Tpanenus, ee CBocTBa U pu3Haku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenus Meauasbl. lleHTpanbHas cummerpusa. Teopema aneca u Teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyroiabHUKOB, KkKodhduuueHt mnomobus. IlpusHaku mnOAO0US TPEYTrONBHUKOB.
[Ipumenenue mo1o0Ust P peLIeHUH IPAKTUUYECKUX 3a/1au.

CpoiicTBa 1uromaaei reomerpudeckux ¢uryp. DPopmynbl Ui IUIOIIAAM TPEyrojbHHKA,
napajuiesorpamma, pom0a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUryp.

Brruucnenue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn npakTHYECKUX 3ajau.

CuHyC, KOCHMHYC, TAaHI€HC OCTpOro yria MpsIMOYIOJIbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnucanHbIe 1 HEHTpaNbHBIE YIUIBI, YTOI MEXAY KacaTeIbHON U XOPJAOM. YTIIbI MEXAY XOpJIaMHU
U CEeKylIMMHU. BnucaHHbBIE M ONMCAHHBIE YETHIPEXYTOJBHUKH. B3auMHOE pacmonoxeHue ABYX
okpykHocTel. Kacanue okpysxHocteid. OO0Iue KacaTenbHbIe K IBYM OKPYKHOCTSIM.

146.6.4. Coneprxanue oOyueHus B 9 kinacce.

Cunyc, kocunyc, tauresc yrios oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®opMyJIbl TPUBEICHHUS.

Pemenne TpeyronbHHKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PelieHune mpakTH4YeCKHX
3aJ1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobusi. [logobue coOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 NpOU3BENEHUM OTPE3KOB XOpZ, TEOPEMBI O MPOM3BEIEHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, ammHa (MOAyJb) BEKTOpa, COHAINpPABICHHBIE  BEKTOPHI, IPOTHUBOINOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3noxeHue BeKkTOpa IO ABYM HEKOJUIMHEApHBIM BekTOpaM. KoopauHatel BeKTOpA.
CkansipHO€ pOU3BeIeHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXOKACHHUS JJIUH U yTJIOB.

JlexapToBbl KOOpJIMHATBHl Ha IUIOCKOCTU. YPAaBHEHUS NPSIMOM M OKPYKHOCTH B KOOpAMHATAX,
nepeceyeHne OKpy>KHOCTEeH U IpsIMbIX. MeTo1 KOOpAMHAT U €ro IpUMEHEHHE.

[IpaBusibHBIE MHOTOYTONBHHUKH. J[MHA oKpyxHOCTU. ['pagycHas M paauaHHas Mmepa yria,
BBIUMCIICHHUE JUIMH AyT OKpykHOcTell. [1nomans kpyra, cekropa, CerMeHTa.

JIBIKEHUS! TUIOCKOCTH M BHYTPEHHHE CUMMETpHH (GUryp (3JIEMEHTapHbIe MpPEACTaBICHUSN).
[TapannensHbiii iepenoc. [1oBopoT.

146.6.5. [IpenmeTHbIe pe3yabTaThl OCBOCHHS MTPOrpaMMbl yueOHOro Kypca "I'eomerpus".

146.6.5.1. [IpeameTHBIC pE3yIbTATHI OCBOECHHUS MPOTPAMMBbI Y4EOHOTO Kypca

K KOHILy 00y4yeHus B 7 Kiacce.



Pacnio3naBate n3y4eHHBIE reOMETpUIECKUEe (PUTYPBI, OTIPENENATh UX B3aUMHOE PACIIONIOKEHHE,
n300paxkaTb TeOMETpUYECKHe (QUIypbl, BBIMOJIHATH YEPTEXKH IO YCIOBHIO 3amaud. M3mepsaTh
JUHEIHbIE W YIJIOBBbIE BEIWYMHBL. Pemiate 3ajauyd Ha BBIYMCIEHUE JUIMH OTPE3KOB M BEIMYMH
YIJIOB.

[TpoBoauTH TpyOyr0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYMH MPEAMETOB B PEATbHOMN KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUNHBL.

Ctpoutb 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

[Tonb30oBaTbcs NMpHU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, MCIIOJIB30BaTh NPU3HAKA U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3a7a4.

IIpoBONUTH TOTMUYECKHE PACCYKIECHHS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEACHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/a4.

OnpenensaTh napamieabHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEKyIlasl.
Onpenenars napajieIbHOCTb MPSIMBIX C IIOMOILBIO PaBEHCTBA PACCTOSHUN OT TOYEK OAHOM IPSAMON
110 TOYEK APYrOU MPSAMOM.

Pemarts 3amaun Ha kiieT4aroii Oymare.

[IpoBoAMTH BBIYMCIACHUS W HAXOAUTh YHUCIOBble M OyKBEHHbIE 3HAYEHUS YIVIOB B
F€OMETPUYECKHUX 33Jauyax C UCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIOJbHUKOB U MHOTOYI'OJIbHUKOB,
CBOMCTB yTJI0B, 00pa30BaHHBIX MpPU NEPECEUCHNUN ABYX MapajlIeNbHBIX MPSAMBIX ceKyllel. PemaTh
MIPAaKTUYECKUE 33]]a4H Ha HAXO0XKJICHHUE YIJIOB.

Brageth moHATHEM reOMETPUYECKOrO0 MECTa TOYEK. YMETh ONpeAeNsiTh OMCCEKTPUCY yTIia U
CEpEAVHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

@opMyIupOBaTh OMNPEIEIICHUs OKPYXKHOCTH W Kpyra, XOpJbl M JuUaMeTpa OKPY>KHOCTH,
II0JIB30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWCTBA IIPH PEIIECHUH 3a]au.

Bragers nmoHsATHEM ONMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
[Tonb3oBaTbesd pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIOB TPEYrOJbHUKA NEPECEKAlOTCs B OJHOMN
TOYKE, U O TOM, YTO CEpEAUHHBIC NMEPINEHAMKYJAPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B
OJTHOH TOUYKE.

Bnagerp  moHATHMEM ~— KacaTeabHOM K OKPY)KHOCTH,  IIOJIB30BATbCA ~ TEOPEMOM O
MEePIEeHIUKYISIPHOCTH KacaTelbHON U pajuyca, IPOBEJIEHHOIO K TOUKE KacaHus.

[Tosp30BaThCsA MPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMHU, IIOHUMATh MX NPAKTHUECKUN
CMBICII.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJISA U JIMHEHKU.

146.6.5.2. IlpeameTHble pe3ybTaThl OCBOSHHS IPOrpaMMBbl Y4eOHOTO Kypca K KOHILy 0OydeHus
B 8 KJacce.

Pacno3HaBaTh OCHOBHBIE BHUIBl UYETHIPEXYTOJbHUKOB, MX OJJIEMEHTHI, IOJb30BaThC HX
CBOMCTBAMH TP PELIEHUH F€OMETPUUECKUX 3aa4.

[TpyMeHsTh CBOMCTBA TOYKM NEpECcEeYeHHs] MEIUaH TPEyroyibHHKa (LEHTpa Macc) B pEIIeHUU
3az1ad.

Bnaners nmousTHeM cpenHed JMHUM TPEYToJbHUKA U Tpamelyy, MPUMEHSITh UX CBOWCTBA NpPHU
pemieHnn reomeTpuueckux 3anad. [lomb3oBatbea  Teopemoi  @Pameca U TeOpeMoM O
MPOMOPLHOHANIBHBIX OTPE3KAaX, MPUMEHSATh UX IS PeLIeHUS IPAKTUUECKUX 3a/1a4.

[TpuMeHATH PU3HAKK OO0 TPEYTOJIBHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1ad.

[Tonmp3oBatbes Teopemoit [ludaropa mas penieHUs TE€OMETPUYECKUX U TMPAKTUYCCKUX 3a]ad.
CrpouTh MaTeMaTU4eCcKyl0 MOJIEIb B IPAKTHUECKUX 3a/1a4aX, CAMOCTOSTENBHO MPOBOIUTh YEPTEK
Y HaXxOJIUTh COOTBETCTBYIOIIME JJIUHBI.

Brnagerp NOHATHAMH CHHYyCa, KOCHHyCa M TaHIEHCa OCTPOro YyIVla MpsIMOYIOJbHOTO
TpeyronbHuKa. [101p30BaThCA STUMHU MOHATUAMM ISl PEILICHUS IPAKTUYECKUX 3a4a4.



Borancnare (pa3auuHbIME CIIOCO0aMM) IUIOIIAAb TPEYTOJIBHUKA M TUIOIAJd MHOTOYTOJBHBIX
¢buryp (mosb3ysich, Iae HEOO0XOAMMO, KalbKyaiaTopoM). [IpuMeHATh IOSyYyeHHbIE yMEHHUS B
[IPAKTUYECKUX 3ajauax.

Bnagers NOHATHAMH BIIMCAHHOIO M LEHTPAIBHOIO YIUIA, UCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMu (CEeKyIHMMHU) U yIile MEXIy KacaTeJIbHOM U XOpAoH IpH pelIeHUH
rE€OMETPUUYECKUX 3a/a4.

Bragerp NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHHUKA, IPUMEHSATH CBOMCTBA OIMCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a1a4.

[TpyuMeHsTh MOIyUYEHHBIE 3HAHUS HA MPAKTUKE - CTPOUTH MATEMaTUYECKUE MOJENH JUIS 3aj1ad
peanbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOLIME BBIUMCIEHUS C IMPUMEHEHHEM NOoJ00us U
TPUTOHOMETPHH (I10JIb3YACh, TJI€ HEOOXOAUMO, KaIbKYJIATOPOM).

146.6.5.3. IlpenmeTHbIe pe3yabTaThl OCBOEHUS IPOTrPaMMBbl y4eOHOIO Kypca K KOHILy O0y4YeHus
B 9 Kkiacce.

3HaTh TPUTOHOMETpUYECKHE (YHKLIMU OCTPHIX YIVIOB, HaXOAMTh C MX IOMOIIbIO Pa3IUYHbIE
AJIEMEHTHl MPSMOYTOJBHOTO TpeyroibHUKa ("pelieHue MNpsIMOYTOJbHBIX TPEYrOJIbHUKOB").
HaxonuTsb (¢ HOMOIIBIO KAJIBKYJISTOPA) JUIMHBL U YIJIbI JJ11 HETAOJIMYHbIX 3HAUCHUH.

[Tons3oBatbest popMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIIECTBOM JUISI
HaXO0X/IECHUs COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB I HAaXOXKJIEHUS pPa3IMUHBIX 3JIEMEHTOB
TpeyroyibHuKa ("'pelieHne TpeyrojlbHUKOB"), IPUMEHATh UX IPU PEIIEHUU FeOMETPUUECKUX 3a/1ay.

Brnagers mnoHsTHSAMH TNpeoOpa3oBaHUs MMOA00MS, COOTBETCTBEHHBIX 3JEMEHTOB IOJI0OOHBIX
¢uryp. Ilonb3oBaThcs cBOiCTBaMU MOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U
HaXOJUTh YIibl y NMoA0OHBIX Quryp. IlpumeHsTh cBoiicTBa moj00Ms B MPaKTHYECKHX 3ajayax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYDP B OKPYIKAIOIIEM MHpE.

[Tonb30BaTbcs TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpA, O MPOM3BEICHUH OTPE3KOB
CEKYIIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbess BEKTOpaMH, MOHUMAaTh UX F€OMETPUYECKHNA M (U3NYECKUN CMBICI, TPUMEHSThH
UX B PpEIICHUH TeOMETPUYECKMX MU (Pu3ndeckux 3anad. [IpUMeHSTh CKalspHOE MpOU3BEIECHUE
BEKTOPOB JUIsl HAXOKICHMS UIMH U YTJIOB.

[Tonb30BaThCs METOJIOM KOOPJIMHAT Ha IMJIOCKOCTH, IPUMEHSATh €r0 B PEIIEHUH T€OMETPHUUECKHUX
U IPAKTUYECKUX 3a7ad.

Bnagerp NOHATHUAMU TNPaBUIBHOIO MHOTOYTOJBHMKA, JJIUHBI OKPY)XHOCTH, HJUHBI JIyTU
OKPY’XKHOCTM M paJMaHHOM Mephl yria, yMETb BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrem.
[IprMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPH) CHUMMETpUU (UTYp, MPUMEHSATh JBHKEHHUS IIJIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[TpyMeHsTh MOTy4YEHHBIE 3HAHUS HA MPAKTUKE - CTPOUTH MATEMaTUYECKHE MOJENH U 3ajad
peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C MPUMEHEHHEM MOJ00Ms U
TPUTOHOMETPHUECKUX (PYHKIMHU (TI0JIB3YACH, I71€ HEOOXOIUMO, KAIBKYJIATOPOM).

146.7. PepepanbHaa paboyas nporpamma y4ebHoro kKypca "BeposiTHOCTb u
cTatucTmka" B 7 - 9 Knaccax (ganee COOTBETCTBEHHO - NporpamMma y4ye6HoOro Kypca
"BepoATHOCTb U CTaTUCTUKA", Y4eOHbLIN KypcC).

146.7.1. IlosicHuTenpHAs 3alIMCKAa.

146.7.1.1. B coBpemeHHOM LU(POBOM MHUpPE BEPOSTHOCTb M CTATHUCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKM 3pPEHUS MPAKTUUYECKHX NPHIOKCHUH, TaK M WX POJIU B
o0pa3oBaHNH, HEOOXOIMMOM KaXJIOMy 4deloBeKy. BospacraeT uucno npodeccuii, mpu OBIaJACHUU
KOTOPBIMH TpeOyeTcst Xxopoias 6a30Basi MOJATOTOBKA B 00JIACTH BEPOSITHOCTH U CTAaTUCTUKH, TaKas
MOJrOTOBKA BaKHA IS NPOJAOIDKCHHMS O00pa3oBaHUs W JUIA YCHEIIHOH MNpogecCHOHATbHON
Kapbephl.



Kaxx1ip1i1 yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOLIUXCS Y HEro JaHHBIX. A
Uis 0OOOCHOBAaHHOTO NPUHATHS PEHICHHs] B YCIOBUSAX HEAOCTaTKa WM M30bITKa HHGOpMaluu
HEOOXOMMO B TOM 4YHCIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MBIIICHHE.

MMeHHO TO3TOMYy OCTpO BCTaJla HEOOXOMMMOCTh C(HOPMHUPOBATH Yy  OOYYArOIIMXCS
(GYHKIIMOHATBHYIO TPaMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B KaueCTBE HEOTHEMIIEMOM COCTaBIISIOLIEH
yMEHHE BOCHPHHHMATh ¥ KPUTUYECKH aHAIM3UPOBaTh HH(DOPMAIHIO, MPEICTAaBICHHYIO B
pa3nuuHbIX (opmax, MOHHMMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pPEaJbHBIX IPOLECCOB H
3aBUCUMOCTEH, MPOU3BOIUTDH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IpPUHLHUIIAMHU cOOpa, aHAIM3a U MPEACTaBICHUS
JAHHBIX W3 Pa3jIMYHBIX CcQep KHU3HU OO0IIecTBAa M TOCyJapCTBa MPUOOMACT OOYYArOMIMXCS K
OOIIeCTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOMHATOPUKHM PAa3BUBACT HABBIKM OpraHU3aI[uU
nepebopa W TOJCUeTa YMCIa BApPUAHTOB, B TOM YHCIIE B NMPUKIAJHBIX 3a/adax. 3HAKOMCTBO C
OCHOBaMU Teopuu rpados co3gaeT MaTeMaTHuecKuil pyHaaMeHT i1 GOpMUPOBAHMS KOMITETEHIIUI
B oOnactu WHMOPMATUKHA W HMUQPPOBBIX TEXHOJOTUU. [IpW M3ydeHWH CTATUCTUKH U BEPOSTHOCTH
oOoramfaroTcsl MpeAcTaBleHUsT O0y4yaroUMXcsd O COBPEMEHHOH KapTHHE MHpa M METOJaxX €ero
uccae0BaHus, (POPMUPYETCS TOHUMAHUE POJIM CTATUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOM
nH(OPMAIIUY U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

146.7.1.2. B cooTBeTCTBUM C JAaHHBIMHU IEISIMH B CTPYKType HpOrpamMMmbl y4eOHOro Kypca
"BepossTHOCTP M CTAaTUCTUKA" OCHOBHOTO 0OIIEro oOpa3oBaHMs BBIACICHBI CIEAYIONIUE
coziepkaTesibHO-MeToAnueckue Juaun: "l[lpeacraBiieHre JaHHBIX W ONMCATeNbHAs CTAaTUCTUKA',
"BepositHOCTB", "DnemMenThl KoMOuHaTopuku", "BBeaenue B Teoputo rpados".

Conepxanne yuann "[IpeacTaBieHue JaHHBIX U OMUCATEIbHAs CTAaTUCTUKA" CIY)KHUT OCHOBOM
Ui OPMUPOBAHUS HABBIKOB PabOTHI ¢ MH(GOPMAIIME: OT UTEHUSI U UHTEepIIpeTaluu nHpopmanuu,
Mpe/ICTaBIeHHON B TaOiMIlax, Ha JUarpaMmax U rpaukax, 10 coopa, NpeiCTaBlICHUs U aHATU3a
JAHHBIX C WCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHus. Pabotas c
JaHHBIMU, OOydYarolyecs YydaTcsi CUMTHIBATh W UHTEPIPETUPOBATh JaHHBIC, BBIIBUTATD,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, PAa3MBIILIIATE HaJ (aKTOpaMu,
BBI3BIBAIOIIMMHI M3MEHYHBOCTh, U OIEHUBATh WX BIMSHHE HAa pPacCMaTpUBAE€MbIE BEIMYMHBI U
MIPOLIECCHI.

NHTyuTUBHOE MPEACTAaBICHUE O CIIy4ailHOM M3MEHUYMBOCTHU, UCCIEIOBAaHUE 3aKOHOMEPHOCTEHN U
TEHJICHIIUA CTAHOBHUTCSI MOTUBHUPYIOIICH OCHOBOW JJIsi M3yUEHUSI TEOPUH BeposTHOCTEH. bombioe
3HAUYE€HHE UMEIOT PAKTUUYECKUE 3aJaHus], B YACTHOCTHU OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS Kak Mepa MpaBaONoOAo0us ciiydalHOro coObiTus. I[lpu
M3yYeHUN Y4eOHOro Kypca oOydaroniuecss 3HAKOMATCS C MPOCTEUIIUMH METOJIaMH BBIYHCIICHUS
BEPOSITHOCTEN B CIy4YalHBIX SKCIEPUMEHTaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOAaMH,
BEPOSITHOCTHBIMHM 3aKOHAMHU, ITO3BOJISIIOIIMMH CTaBUTh W peIIaTh OoJiee CIOXKHBIE 3amadu. B
y4eOHBIH KypC BXOJSAT HadallbHbIE MPEJCTABICHUS O CIYYalHBIX BEIMYMHAX M WX YHUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C MHOXECTBAMH U
OCHOBHBIMH OTIE€pAIlMsIMUA HaJl MHOXECTBAMHU, PACCMATPUBAIOTCS TMPUMEPHI MPUMEHEHHS IS
pelieHus 3aJad, a TaKKe HCIONB30BaHMUS B JPYTUX MATeMaTUYeCKUX KypcaX H Y4eOHBIX
npeaMeTax.

146.7.1.3. B 7 - 9 xnaccax u3yyaercs yueOHbIH Kypc "BeposSTHOCTh U CTaTUCTHKA'", B KOTOPBIN
BXogaT paszzaensl: "llpencraBieHue aHHBIX M OmNMcaTeabHas crtaTucTthka', "BeposTHocTs',
"OnemenTsl KoMOUHaTOpukH", "BBeaeHnue B Teoputo rpados".

146.7.1.4. OOmiee yuciI0 4acoB, OTBEICHHBIX I M3y4YeHHUs yueOHOro Kypca "BeposTHOCTh u
craructuka", - 51 yac: B 7 kiacce - 17 gacos (0,5 uaca B Heneno), B 8 kinacce - 17 gacos (0,5 gaca
B Henenmo), B 9 kimacce - 17 gacos (0,5 yaca B Henenmo).



146.7.2. Coneprxanue oOydeHus B 7 Kiacce.

[IpencraBieHne NaHHBIX B BHJIE TAOJIUL, AUAarpaMM, rpa@uKoB. 3anojJHEeHUEe Tabiul, YTEeHUE U
MOCTPOCHHUE AMarpaMM (CTOJOMKOBBIX (CTOJNIOYATHIX) U KPYTroBbIX). UTeHue rpadukoB peanbHBIX
nporeccoB. V3Bnedenne uHGopMauu U3 JuarpaMm M TabiuL, UCIOJIb30BaHUE U MHTEPIIpETaLUs]
JAHHbIX.

OnucarenbHast CTaTUCTHKA: CpeqHee apu(pMeTHdeckoe, MeauaHa, pa3sMmax, HauOoipliee U
HaMMEHbIIee 3HAaYeHUsI Ha0opa YMCIOBBIX AaHHBIX. [IpuMepsl ciiyyailHON H3MEHYHBOCTH.

Ciy4aiiHeIii SKCHIEpUMEHT (OMBIT) W CciaydaiiHoe coObiTHe. BeposTHocTh W uactoTa. Poib
MAJIOBEPOSITHBIX M TPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpuponae u B oOmiectBe. Moneta u
UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHBL. Yuciao pedep M cymMMapHas CTEIICHb BEpPIIHH.
[Ipencrasnenue o cesizHocTH rpada. Lenu u nuxiel. [Tyt B rpadgax. O6xox rpada (3iinepoB myTh).
[IpencraBnenne 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

146.7.3. Conepxanue oOyueHus B § Kiacce.

[IpencraBieHne faHHBIX B BUJE TAOIUII, JHAarpaMm, rpaukoB.

MHOXKeCTBO, D2JEMEHT MHOXECTBA, IOAMHOXECTBO. Omnepanuu HaJl MHOXKECTBAMU!
oObeaUHEeHNE, TmepecedyeHue, gonoidHenue. CBOHCTBa  omepanuid  HaJl  MHOXKECTBAMH:
[IEPEMECTUTENBHOE,  COYETaTEbHOE,  pacCHpeleNUTeNbHOe,  BKIOUeHUs.  Mcrosb3oBaHue
rpauyecKoro mpeCcTaBiICHUs] MHOXKECTB Ul OIMCAHUS PEabHBIX IMPOLIECCOB U SBJIEHUH, Hpu
pEelIeHnN 3aau.

W3mepeHnune paccenBaHus JaHHBIX. Jlucriepcusi M CTaHAAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.
JlnarpamMma pacceuBaHMsL.

DOnemMeHTapHble cOObITUSL ciay4aiiHoro ombita. CiydaiiHple coObITHsA. BeposiTHOCTH COOBITHIA.
OnbITEl ¢ paBHOBO3MOXKHBIMU 3JI€MEHTapHbIMU COOBITUSAMHU. CiydaiiHblii BeIOOp. CBSI3b MEXAY
MaJIOBEPOSTHBIMH U MPAKTUYECKHU IOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOLIECTBE U HAYKeE.

JepeBo. CBolicTBa AepeBbEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAHUE BUCSUEN BEPIIMHBI, CBSI3b
MEXJy YMCIOM BepuIMH M uucioM pebep. [IpaBuno ymHokeHus. PemeHue 3amad ¢ MOMOIIbIO
rpados.

[TpotuBononoxHsle coObITUA. Junarpamma OJitnepa. OO0beqUHEHUE U NEpeceueHue COOBITHI.
HecoBmecTHble coObiTus. DOpMysia CIIOKEHUS BEPOSITHOCTEH. YcIOBHasg BeposITHOCTh. [IpaBuio
ymHOeHus. HezaBucumble coObiTus. IlpencraBinenue skcrnepuMeHTa B BHE JepeBa. Perienue
3aJlay Ha HaXOXJEHHE BEPOSTHOCTEN C MOMOILBIO JepeBa CIy4yallHOro HKCIEpPUMEHTa, Juarpamm
Dlinepa.

146.7.4. Conepxanue oOydenus B 9 kiacce.

[lpencraBieHre AaHHBIX B BHUAE TaOiMll, AMarpamM, rpaduKoOB, MHTEPIIPETALUS JaHHBIX.
UreHue u nocTpoeHue Tadiull, JuarpamMmm, rpadukoB 10 pealbHbIM JaHHbBIM.

[TepectanoBku u paxropuan. Coueranus u yncio coyetanuil. TpeyronsHuk Ilackans. Pemenne
3aJ1a4 ¢ UCIOJIb30BaHNEM KOMOUHATOPUKH.

['eomerpuueckast BeposATHOCTb. CiaydalHbId BbIOOp TOYKM M3 (UIyphl Ha IUIOCKOCTH, W3
OTpe3Ka U U3 JYTU OKPY>KHOCTH.

Hcneitanne. Ycenex u Heynada. Cepust ucnelTaHui 10 neporo ycrexa. Cepust ucnbplTaHui
bepnymu. BepositHocTH coObITHI B cepun ucnbiTaHuil bepuynu.

CrnyualiHas BelIMUMHA M PpacHpEleICHHE BEpPOATHOCTEM. MaremaTuueckoe OXUAAHUE U
mucnepcus. lIpuMepsl MaTeMaTHMYECKOro OXHMIAHUS KaK TEOPETUYECKOTO CPENHEr0o 3HAYCHUS
BEJIMYMHBI. MaTreMaTH4eCcKoe OKUJAHUE M JUCIEPCHUs CIydyalHOW BEIWYMHBI "YHCIO YCIEXOB B
cepuu ucnbiTanui beprynmm".

[TonsiTue o 3akoHe OONBIIMX 4YMcels. V3mepeHHe BepOATHOCTEH ¢ MOMOIIbIO0 4acToT. Ponb u
3HAQYCHHE 3aKOHA OOJIBIITMX YHCEN B TIPUPOJIE U OOIIIECTBE.

146.7.5. TlpeameTHble pe3yNbTaThl OCBOEHHS IMpOrpamMMbl yueOHOTro Kypca "BeposTtHocTh U
CTaTHCTHKA".



146.7.5.1. IlpenmeTHBIE PE3yIAbTAThl OCBOCHUS IPOTPAMMBI Y4€OHOTO Kypca K KOHILy O0y4YeHHUs
B 7 KJacce.

Uwurars nHGOpPMAIHUIO, IPEICTABICHHYIO B Ta0JIMIIAaX, HA AUArpaMMax, MPeICTaBIsaTh JaHHBIC B
BHJIC TaOJHI, CTPOUTH JUArpaMMmbl (CTOJOMKOBBIE (CTOJOYATHIE) M KPYroBbIE) IO MacCHBaM
3HA4YCHMI.

OnuceIBaTh U MHTEPIIPETUPOBATH peabHbIC YUCIOBBIC JaHHbIE, MIPEICTAaBICHHbIC B TaOIUIaX,
Ha JuarpaMmMax, rpadukax.

Hcnonp3oBaTh AN ONUCAHUS  JITAHHBIX  CTATUCTHMYECKHE  XapaKTEPUCTUKHU:  CpelHee
apudmernyeckoe, MeaAraHa, HaMOOJIbIIICEe U HANMEHBIIIEE 3HAYCHUS, pa3Max.

HmeThs mpeacTaBieHue O CllydalHON M3MEHUYMBOCTH Ha MpUMEpax IeH, PU3NYECKUX BEITUYHH,
AHTPOIIOMETPUYECKUX JTAHHBIX, UMETh MPEJICTABIIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

146.7.5.2. IlpeameTHble pe3ylbTaThl OCBOCHHS POrpaMMbl Y4eOHOTO Kypca K KOHILy 0OydeHus
B 8 KJacce.

W3Bnekaty u mpeoOpa3oBbIBaTh MH(YOPMAIIHIO, MPEACTABICHHYIO B BHJIE TaOIUIl, AUATPAMM,
rpaduKoB, IPEICTABIIATH TaHHBIC B BUJIE TAOJHII, JUarpamMm, rpaduKos.

OnuceiBaTh JaHHBIE C MOMOINBIO CTATUCTHYECKHUX IOKa3aTeliel: CpPeIHUX 3HAUCHUN U Mep
pacceuBanus (pa3max, JUCIIEPCHS U CTAaHIAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHUW M YACTOTHI COOBITHIL, B TOM 4YHCIE MO pe3yibTaTaM
M3MEPEHHI 1 HAOJIOICHUH.

Haxoauth BEpOSITHOCTH CIy4yailHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH SJIEMEHTApPHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.

Hcnonk3oBath rpadguueckre MOJENN: AEPEBO CIYYaHOTO SKCIIEpUMEHTA, AUarpaMMbl Diinepa,
YUCJIOBAs MpsiMasi.

OnepupoBaTh MOHATHSAMH: MHOXECTBO, IOJMHOXECTBO, BBIMOJHATH ONEpallUd  HaJ
MHOXECTBaMHU: OOBEAMHEHUE, TEPECCUCHHE, JIOMOJIHEHHUE, MEePEYUCHISATh AJIEMEHTh MHOXKECTB,
MIPUMEHSITh CBOHCTBA MHOXECTB.

Hcnonk3oBath rpaduueckoe mpeacTaBIeHUe MHOKECTB M CBSI3eH MEXAY HUMHU JIJIsl OTHUCAHUS
MIPOIIECCOB U SIBJICHH, B TOM YHCJIE MPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MIPEAMETOB U KYypPCOB.

146.7.5.3. IlpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILy 00ydeHus
B 9 Kiacce.

W3Bnekats U mpeoOpa3oBbIBaTh MHPOPMAIIHIO, IPEICTABICHHYIO B Pa3jIMYHbIX HCTOYHHKAX B
BHJIC TAOJHII, TUarpaMm, rpaduKoB, MPEJACTABIATh JaHHBIC B BUE TaOIUII, AHArpaMM, TpaduKoB.

Pematp 3amaum oOpraHu3oBaHHBIM MEPeOOPOM BAPUAHTOB, a TaKXKE C HCIOJIH30BAHHEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonk30BaTh onucaTeNbHbIE XapaKTEPUCTUKH JJIi MACCUBOB YMCJIOBBIX JAHHBIX, B TOM YHCIIE
CpeIHME 3HAYCHUS U MEPHI PACCEHBAHUS.

HaxomuTh 4acTOTHI 3HAYEHWI W YaCTOTHI COOBITHS, B TOM YHCIIe TOJB3YSACh pe3yibTaTaMu
MIPOBEACHHBIX U3MEPECHUIA U HAOJIOICHUH.

HaxomuTh BEpOSATHOCTU CIIyYalHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHUCIIEC B OMBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, B CEPUSAX HUCHBITAHWUH JI0 TEPBOrO ycIiexa, B
cepusiX UcnbITaHui bepHyun.

NmeTs peacTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSATHOCTEM.

HmeTs mpencTaBieHUE O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTU B
CIIy4aiiHOM U3MEHYHMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOE U OOLIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE MATEMATHKA, 5 KITACC

KonunuectBo yacos LleneBrie
OPUCHTHUPHI
pe3yabTaTOB
DHeKTpOHHEIC BOCIIMTaHHUS Ha
HanmenoBanue ypOBHE
Ne Kontpo = Ilpaktnu  (uudposbie)
/1 PAs/CIIOn M TeM Bcero JIbHBIE €CKU € o0Opa3oBaTelbHbIC HATaIbHOTo
POrPaMMBbI paGoTE! paGoTE! pecypes o0rmiero
o0pazoBaHus
(mporpamma
BOCITMTAHUS
MBOY «COIl
No 50%)
Ilennoctu
bubnuorexa [JOK HAy4YHOTO
HarypanbHbie
ancna w HyIH 58 1 https://m.edsoo.ru/7f41 MO3HAHUS
5b90 OcTeTndecKoe
BOCITUTaHHE
IlennocTtu
Bu6nnoreka [IOK HAYYHOT'O
Hpobu 55 1 https://m.edsoo.ru/7f41 MTO3HAHUS
5b90 DcTeTnYecKoe
BOCITUTaHUE
Ilennoctu
Pemenune bu6mmoreka [IOK Hay4YHOT'O
TEKCTOBBIX 3a1a4 30 1 https://m.edsoo.ru/7f41 MMO3HAHHUS
5b90 DcTeTHYecKoe
BOCITUTAaHUE
Ilennoctu
Harnsgnas bubnnoreka [JOK HAy4YHOTO
reoOMeTpus 17 1 https://m.edsoo.ru/7f41 TTO3HAHUS
5b90 DcTeTHYecKoe
BOCITUTAaHUE
Ilennoctu
HNTorosoe bubnunoreka HOK Hay4qHOI'O
HOBTOpEHHE 10 1 https://m.edsoo.ru/7f41 TTO3HAHUS
5b90 DcTeTHYECKOE
BOCITMTaHUE
OBULIEE
KOJIMYECTBO
YACOB I1IO 170 > 0

YYEGHOMY IUVIAHY
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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TEMATHUYECKOE INTAHUPOBAHUE MATEMATHUKA, 6 KITACC

KonnuectBo yacos LleneBrie
OPUCHTHUPHI
pe3yabTaTOB
BOCITMTaHUS Ha
DJIEKTPOHHBIE
HaumenoBanue YPOBHE
Ne Koutpo = Ilpaktnu  (umdposbie)
pa3aciioB U TEM Bcer Ha4YaJIbHOI'O
/1 JIbHBIC €CKH € o0Opa3oBaTeNbHbIC
POTPaMMBbI 0 5 5 VDL o01iero
padoThI padoThI peCyp 06pazoBans
(mporpamma
BOCITUTAHUS
MBOY «COIlI
No 50%)
Ilennoctu
Yucna u bubnmoreka [JOK HAy4YHOTO
BBIYMCIICHUS 101 1 https://m.edsoo.ru/7f41 TMO3HAHUSA
5b90 DCcTeTHYecKoe
BOCITHTaHUE
YuciaoBele H Ilennoctu
OyKBeHHEIC bubnunoreka LIOK HayqHOTO
BHIPAKCHHUA. 6 1 https://m.edsoo.ru/7f41 1IO3HAHNA
Brlpaxenus ¢
5b90 DcTeTHYEeCcKoe
OykBaMu B
BOCITHTaHUE
Ilennoctu
p bubnnorexa [JOK HAy4YHOTO
cHICHHIC 14 1 https://m.edsoo.ru/7f41 TTO3HAHUS
TEKCTOBBIX 33J1a4
5b90 DCTeTHYeCcKoe
BOCITMTaHUE
Ilennoctu
Harnsgnas bubnuoreka [JOK HAy4YHOTO
reoMeTpus 29 1 https://m.edsoo.ru/7f41 TTO3HAHUS
5b90 DcTeTnYecKoe
BOCITMTaHUE
Hrorosoe 20
MMOBTOPEHHE.
OBUIEE
KOJIMYECTBO
170 5 0
YACOB IIO

YYEGHOMY IUVIAHY



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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TEMATHUYECKOE IINTAHMPOBAHUE AJITEBPA, 7 KIIACC

KonnuectBo yacos LleneBrie
OPUCHTHUPHI
pe3yabTaTOB
BOCITMTaHUS Ha
DJIEKTPOHHBIE
HaumenoBanue YPOBHE
Ne Koutpo = Ilpaktnu  (umdposbie)
pa3ziesIoB U TEM Ha4vajgbHOTO
/1 Bcero = nbHBIC ECKH € 06pazoBaTeNbHbIE
POTPaMMBbI 5 5 VDL o01iero
padoThI padoThI peCyp 06pazoBans
(mporpamma
BOCITUTAHUS
MBOY «COIlI
No 50%)
Ilennoctu
bubnuorexa [JOK HAy4YHOTO
Yucna u
25 1 https://m.edsoo.ru/7f41 MO3HAHUS
BBIYHCIICHHUSI.
5b90 OcTeTndecKoe
BOCITHTaHUE
Ilennoctu
bubnnorexa [JOK Hay4HOTO
Anrebpanyecku
- aIZKeHmI 20 1 https://m.edsoo.ru/7f41 MO3HAHUS
P 5b90 DcTeTnYecKoe
BOCITHTaHUE
Ilennoctu
bubnnorexa [JOK Hay4HOI'0
YpaBHeHUS U
HeDABCHCTEA 18 1 https://m.edsoo.ru/7f41 MO3HAHUS
P 5b90 DcTeTndecKoe
BOCITMTaHUE
Ilennoctu
bubnnoreka [JOK Hay4HOI'O
OyHKIIUU 18 1 https://m.edsoo.ru/7f41 MTO3HAHUS
5b90 DcTeTHYecKoe
BOCITMTaHUE
Ilennoctu
Mrorosoe bu6mmorexa [IOK Hay49HOTO
HOBTODCHIE 4 1 https://m.edsoo.ru/7f41 TO3HAHUS
p 5b90 DCcTeTHYecKoe
BOCITUTAHUE
OBIIEE
KOJIMYECTBO
85 5} 0
YACOB IIO

YYEGHOMY IUVIAHY



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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TEMATUYECKOE IINTAHUPOBAHUE I'EOMETPH A, 7 KIIACC

KonnuectBo yacos LleneBrie
OPUEHTHUPBI
pe3yJIbTaTOB
BOCITUTAHUS HA
DJIEKTPOHHBIE
HaumenoBanue YPOBHE
Ne Kourpon  Ilpaktnu = (uudpossre)
Pa3aciioB U TEM Bcer Ha4aJIbHOT'O
/1 bHBIC eCKHue o0Opa3oBaTeNbHbIC
POTPaMMBbI 0 5 5 VDL o01iero
padoThI padoThI peCyp 06pazoBans
(mporpamma
BOCIIUTAHUS
MBOY «COIlI
Ne 50»)
. Ilennoctu
[Ipocreiimme
bubnuorexa [JOK Hay4HOI'0
reoMeTpUUYECKue
(DUTYpBL 1 HX 14 https://m.edsoo.ru/7f41 = mo3HaHusA
uy P Seze DCTETHUECKOE
CBOMCTBA.
BOCITUTAHUE
Ilennoctu
bubnnorexa [JOK HAy4YHOTO
TpeyronbHUKN 22 1 https://m.edsoo.ru/7f41 = mo3HaAHUA
5e2e DCTeTHYECKoe
BOCITUTAHUE
Ilennoctu
ITapautenpHbIe
bubnnorexa [JOK HAy4YHOTO
npsiMbIE, CyMMa
14 1 https://m.edsoo.ru/7f41  mo3HaHuUsA
YIJIOB
Se2e DCTEeTUUECKOe
TPEYroJIbHUKA
BOCITUTAHUE
Ilennoctu
OKpyX HOCTb U
bubnnoreka [JOK Hay4HOI'O
KpyT, XopJa u
HAMETD. HX 14 1 https://m.edsoo.ru/7f41 = mo3HaHuUsA
8 . b Seze DcTeTHYecKoe
CBOMCTBA.
BOCITUTAHUE
Ilennoctu
Hay4HOT'O
Hrorosoe bu6mmorexa [IOK y
4 1 https://m.edsoo.ru/7f41 = mo3HaHuUsA
MOBTOPEHUE
Se2e DCTeTUYecKoe
BOCIIUTaHUE
OBUIEE
KOJIMYECTBO
68 4 0
YACOB I10

YYEGHOMY IUVIAHY
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BEPOATHOCTD u CTATUCTUKA, 7 KITACC

KommuectBo wacoB DIJIEKTPOHHBIE
No HaumeHnoBaHue
(tmudpoBsIe)
n/ pa3zieoB U TEM Kontponbusle  IIpaktnueckue
Bcero o0Opa3oBaTenbHbIC
i1 IIPOrpaMMEbI paboThI paboThI
pecypcbl
bu6nuoreka [JOK
IIpencraBnenue
3 https://m.edsoo.ru/7f415fd
JaHHBIX. c
bubmuorexa [JOK
OnucarenbHas
3 https://m.edsoo.ru/7f415fd
CTaTUCTHKA. c
. bubmuorexa [JOK
Crny4aitHas
2 https://m.edsoo.ru/7f415fd
W3MEHYUBOCTb. c
bubnnoreka IIOK
BBenenue B
2 https://m.edsoo.ru/7f415fd
Teopuio rpados. c
BepositHOCTh 1
bu6nuoreka [IOK
JacToTa
. 4 https://m.edsoo.ru/7f415fd
CITy4aitHOTO c
COOBITHA. =
O06o001eHue, bubmuorexa [JOK
CHCTEMAaTH3aIUs 3 1 https://m.edsoo.ru/7f415fd
3HAHUH. C
OBIIEE
KOJIMYECTBO 17 1
YACOB IIO
YYEBHOMY IIVIAHY
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TEMATHUYECKOE INTAHMPOBAHUE AJII'EGPA, 8 KIIACC

No
/o

Haumenosaunue
pa3nenoB U TEM
MIPOTPAMMBI

KonunuecTBO 4YacoB Bcero

Bcer

KonTpon
bHBIC
paboThI

[IpakTu
€CKue
paboThI

ONEeKTPOHHBIE
(tmudpoBsIe)
o0Opa3oBaTenbHbIC

pecypcbl

IleneBrie
OpPUEHTHUPHI
pe3yIbTaTOB
BOCIHUTAHUS Ha
ypOBHE
HAYaJIbHOTO
o01iero
o0OpazoBaHHs
(mporpamma
BOCIUTAHUSA
MBOY «COII
No 50%)

Yuciaa u
BBIYUCJICHUS.

19

https://m.edsoo.ru/

7f417af8

Ilennoctu
Hay4YHOTO
ITO3HAHUS
DcTeTHYECKOe
BOCIIUTAHUE

AnreOpanyecku
€ BBIPKEHUS

19

https://m.edsoo.ru/

7f417af8

Ilennoctu
HAy4YHOTO
MO3HAHUS
DcTeTHYecKoe
BOCIIUTaHUE

YpaBHeHUS U
HEpaBEHCTBA

30

https://m.edsoo.ru/

7f417af8

Ilernoctu
HAYYHOTO
IMO3HAHUS
DcTeTHYECKOe
BOCIIUTAHUE

DOyHKIMU

12

https://m.edsoo.ru/

7f417af8

Ilennoctu
HAy4HOTO
MMO3HAHUS

ICTETUUECKOE
BOCIIMTAHHUC

HTorosoe
MOBTOPEHUE

https://m.edsoo.ru/

7f417af8

Ilennoctu
HAy4HOTO

IIO3HAHUA
DcTeTHYecKoe
BOCIIUTAHHUE

OBILIEE
KOJIMYECTB
O YACOB I10
YUEBHOMY
TUIAHY

85
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TEMATHUYECKOE INTAHUPOBAHUE ' EOMETPHU A, 8 KITACC

Ne HaunmenoBanu KoanuecTBo yacoB Bcero 20P IleneBrie
n/m | e pasnenoB uTeM | Beero OpPHUEHTHUPHI
IPOrpamMMBbI pe3yIbTaToOB
BOCTIMTaHHS Ha
Kontpon | Ilpaktuu YPOBHE
HAYaJILHOTO
bHBIC ECKHUe obwero
paboThI paboThl
oOpa3oBaHwMs
(mporpamma
BOCIIUTaHHUSI
MBOY «COLI Ne
50»)
1 | Yersipexyronpau | 17 9 1 https://m.edsoo.ru/7f4 | Ilennoctu
KU 17e18 HAy4YHOT'O
TIO3HAHUS
DCTEeTUYECKOe
BOCITUTAHHE
2 Teopema daneca | 164 1 https://m.edsoo.ru/7f4 | IlenHoctn
U TeOpema o 17e18 HAYYHOTO
MIPOITOPIIUOHATBH MIO3HAHUS
BIX OTpe3Kax, DcTeTndeckoe
10T00HbBIE BOCTIUTAHHE
TPEYTOJIbHUKU
3 CaoiicTBa 1149 1 https://m.edsoo.ru/7f4 | llennoctu
[IoIaaen 17e18 HAYYHOTO
TEOMETPHYCCKUX MIO3HAHUS
duryp.
DCTeTUYeCcKoe
BOCIIUTAHHE
4 Teopema 16 4 1 https://m.edsoo.ru/7f4 | Ilennoctu
[Tudaropa u 17e18 HAy4YHOTO
Havaja TIO3HAHWS
TPUTOHOMETPHH.
DCTeTUYECKOe
BOCIIMTAHHE
5 Brucanusie u 8 1 https://m.edsoo.ru/7f4 | llennoctn
LIEHTpaJIbHbIE 17e18 HAy4YHOTO
YTJIBI, YTOJI TIO3HAHUS
MEXy DcreTndeckoe
KacaTeJIbHOU U BOCIIUTaHHE
XOPJIOH.
OBILEE 68 5
KOJIMYECTBO
YACOB I10
YYEBHOMY

[IJTAHY
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BEPOJATHOCTD U CTATUCTHUKA, 8 KITACC

No HaumenoBanue pa3ziesioB U TeM KonnuectBo 20P

n/n MIPOTPAMMBI 4aCOB BCETO

1. IToBTOpeHue kypea 7 kiacca 1 https://m.edsoo.ru/7f417fb2
2. OmnucarenbHas CTaTHCTUKA 2 https://m.edsoo.ru/7f417fb2
3. MHoskecTBa 3 https://m.edsoo.ru/7f417th2
4, BeposTHOCTD CIIy4aliHOrO COOBITHS 4 https://m.edsoo.ru/7f417fb2
5. Benenue B Teopuro rpados 3 https://m.edsoo.ru/7f417fb2
6. Ciyuaiinble coObITHS 3 https://m.edsoo.ru/7f417fb2
7. O060011eH1e, cUCTEMaTH3alUsl 3HAHHH 1 https://m.edsoo.ru/7f417fb2

OBHIEE KOJIMYECTBO YACOB 17 gacoB
11O YYEEHOMY ITJIAHY

TEMATHUYECKOE INIAHMPOBAHUE AJII'EBPA, 9 KJIIACC

No HaumenoBanue KosinyectBo yacoB DJeKTPOHHBIC LleneBbie
paznena (Tembl) Bcero oOpa3oBaTebHbIE OpPUEHTHUPHI
pecypcesl pe3yJIbTaToB
BOCIIUTAHHUS  Ha
Kontpon | Ilpaktuu
ypoBHE  001IIeT0
bHBIC ECKHUe
o0OpazoBaHus
paboThI paboThI
(mporpamma
BOCTIHUTAHUS
MBOY «COII Ne
50»)
1 Yucna n 6 1 bubnuorexal [OK Llennoctu
BBIYHCIICHHUS https://m.edsoo.ru/7 | Hay1HOTO
419d08 IIO3HAHUA
DCTeTUUeCcKoe
BOCIIMTAHUE
5 YpaBHeHus u 20 1 Bubmmoreka [JOK | Llennoctn
HEPaBEHCTBA. https://m.edsoo.ru/7 | HaYIHOTO
VpaBHEHUS £419d08 TTO3HAHMA
DCTeTUYECKOoe
BOCIIMTAHHE
3 VpaABHEHIS 1 10 1 Bubmuorexa LIOK | Hennocrn
Hep https://m.edsoo.ru/7 | HaY1HOTO
paBEHCTBA 419008 O3HAHISL
Hepapencrsa DCcTeTnYecKoe
BOCIIUTAHHE
12 1 Bu6muorexa [IOK | Hernoctn
4 PyHKUHH HAYYHOTO
https://m.edsoo.ru/7 | Hay
419d08 TIO3HaHUA
DCTEeTUYECKOoe
BOCITMTAHHE
5 q 15 1 Bu6mioreka IIOK | Lennoctn
UCJIOBEIC HAYSHOTO
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MocJe10BaTesb https://m.edsoo0.ru/7 | TO3HaHHA
HOCTH U 419d08 OcreTnyeckoe
MIPOrPECCUu BOCITUTAHUE

6 [ToBTOpEHwue, 22 1 Bu6inoreka IJOK | LlerHocTr
0bobmenue, https://m.edsoo.ru/7 | HAY1HOTO
CcHUCTEMaTU3aIUs £419d08 MIO3HAHHUS
3HAHUMN - DcTeTHYeCcKoe

BOCITUTaHUE
OBLIEE 85
KOJIMYECTBO
YACOB 110
YYEBHOMY
ITJIAHY
I'EOMETPHA, 9 KJIACC
Ne HaunmenoBanue KonnuecTBO 4acoB BCEro DJICKTPOHHBIC LleneBrie
/11 pasnenoB u TeM | Bcero o0Opa3oBaTeNbHbIC OpPHUEHTHUPHI
IIPOrpaMMBbI pecypchl pe3yJIbTaToB
BOCIIUTAHUS Ha
Kontpon | Ilpaktuu
ypoBHE  001IIeT0
bHbIC ceKme o0OpazoBaHus
paboThI paboThI
(mporpamma
BOCIIUTAHUS
MBOY «COI Ne
50»)

1. | Tpuronomerpus. | 16 1 https://m.edsoo.ru/ | Hernoctu
TeopeMmsbl 7f417¢e18 HAY4YHOTO
KOCHUHYCOB " MTO3HAHUS
CHUHYCOB.

Pemienue
TPEYTOJIBbHUKOB

2. | IlpaBunbHBIC 8 1 https://m.edsoo.ru/ | Hennoctu
MHOTOYTOJIbHUK 7f417e18 HAYYHOTO
nu ITIO3HAHUA

3. | HexaproBst 10 1 https://m.edsoo.ru/ | LexnHocrn
KOOpJIMHATHI Ha 7f417¢e18 HAYYHOTO
TUTIOCKOCTH MTO3HAHUS

4. | Bexropst 15 1 https://m.edsoo.ru/ | Hennoctu

7f417e18 Hay4HOIO
ITO3HAHUA
DcTeTHYecKoe
BOCIIUTAHUC

5. | 'eomerpuyeckue | 11 1 https://m.edsoo.ru/ | Hennoctu

mpeoOpa3oBaHUS 7f417e18 Hay4YHOTO

JIBukeHue - MMO3HAHUS
MJIO0CKOCTH OcreTndeckoe
BOCITUTAHUE

6 | [loBropenwue, 8 1 https://m.edsoo.ru/ | Hennoctu
00o001eHue, 7f417e18 Hay4YHOTO
CHCTEeMaTH3aI1sI TTO3HAHMSI
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3HAHUU DCTeTUYecKoe
BOCIIMTAHUE
OBIIEE 68 6
KOJIMYECTBO
YACOB I1O
YYEBHOMY
I[JIAHY
BEPOATHOCTDb 1 CTATUCTHUKA 9 KIIACC
Ne HaumenoBanue Komnuec ONEeKTpPOHHBIE IleneBbie OPHUEHTHUPBHI
paszesna (Tembl) TBO oOpa3oBaTelbHbIC pe3yNbTaTOB  BOCIMTAaHUS Ha
4acoB pecypchl ypoBHE  00mIero oOpa3oBaHUS
(mporpamma Bocniutanuss MbOY
«COI Ne 50»)
[ToBTOpenue kypca 8 | 2 bubnmnoreka LlenHOCTH HAYYHOTO MMO3HAHUS
1 KJ1acca. IHOK https://m.edsoo.ru/
7f41a302
DNeMEeHThI 3 Bubnrorexa LleHHOCTH HAYYHOTO MMO3HAHUS
2| xomGunaTopuK. IIOK https://m.edso0.ru/
IIpencrasnenue 7f41a302
JAHHBIX B BUJIC
TaOJIUII, AUarpamm,
rpagukos,
UHTEPIIpEeTalUs
JTAHHBIX.
FeomerTpuu |3 Bubmnorexa [leHHOCTH HAYYHOTO MO3HAHUS
3 e CKasl LIOK https://m.edsoo.ru/
BepoSsSTHO-C 7f41a302
T b
Cepus uctipITaHUN 4 BubmuoTeka [leHHOCTM HayYHOTO MO3HAHUS
4 | Beprymm. [TOK https://m.edsoo.ru/
MconweTaunwuda 7f41a302
bepasyaamn.
Crnyuaiinbie 5 Bubmnoreka [leHHOCTH HAYYHOTO MO3HAHUS
> | pemraum. Cryuaiinas LIOK https://m.edsoo.ru/
BEINMHA U 7f41a302 Bubaunoreka
pacnpenenesnue [HOK
BEPOSATHOCTEH.
OBILEE 17
KOJIMYECTBO
YACOB I10
YUYEBHOMY
I[TJIAHY
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https://www.google.com/url?q=https://m.edsoo.ru/7f41a302&sa=D&source=editors&ust=1694932204865874&usg=AOvVaw1g2lF3QRLH4RVduR1Q_mVy

