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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo marematuke s oOydaronuxcsi 5—9 kiaccoB pazpaboTrana Ha
ocHoBe ®I'OC OOO. B nporpaMme nmo MaTeMaTHUKE YYTEHBI UJIEU U TTOJIOKECHUS
KoHnenmmu pa3Butust MaTeMaTHIeCKOTO oOpa3oBanus B Poccuiickoit deneparum.

[IpenMeTom MaTeMaTUKU SBJISIOTCS (PyHIAMEHTAIbHBIE CTPYKTYpPbl HAIIEeTo
MUpa — TMPOCTPAHCTBEHHbIE (GOPMBI M KOJUYECTBEHHBIE OTHOILIEHUS (OT
MPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEJACTBEHHOM OMBITE, 10 JAOCTATOYHO
CJIIOXHBIX, HEOOXOJAMMBIX JUJI Pa3BUTHS HAYYHBIX U TPUKIATHBIX HIEH).
MareMatuyeckue 3HaHUSI 00ECIEeUUBAIOT MOHUMAaHUE MPHUHIMIIOB YCTPOMCTBA U
UCIIOJIb30BAHUS COBPEMEHHON TEXHHMKH, BOCIPHUSTHE W HHTEPIPETALHIO
COLIMAJIbHON, SKOHOMHUYECKOH, MOJUTUYECKOW MH(POpMALUH, JAIOT BO3MOXHOCTh
BBITIOJHATH PAaCYEThl M COCTABISTH AITOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYIIBI,
BJIQ/ICTh MPAKTUIECKUMHU MPUEMaMU T€OMETPHUECKUX U3MEPEHUN W MOCTPOCHHIH,

YUTaTh MH()OPMALMIO, IPEICTABICHHYIO B BUIE€ TaOJIUL, JUarpaMM U rpaukos,

KUTh B YCIOBUAX HEONPEAEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep
CIIy4alHBIX COOBITUM.

N3ydenne mateMatuku GopMHUpYET y 00ydaroluxcs MaTeMaTUYECKU CTUIIb
MBILUICHUS, TOPOSBISIOUIMIICS B  ONPENEIEHHBIX YMCTBEHHBIX  HaBBIKAX.
OOyuaromuecs 0OCBauBaIOT TaKUE€ MPUEMBI U METO/bI MBIIIJICHUS, KAaK UHIYKIUS U
AenyKuus, o000IIeHne M KOHKpETH3alusl, aHaIW3 U CHHTE3, KiIacCUPUKaIUs U
cUcTemMarusanus, abcTparupoBaHue M aHanorus. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOUEHHI, TMpaBWia HUX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHsI (POpPMYyIHpPOBATH,
000OCHOBBIBaTh M JIOKA3bIBaThb CYXKJIEHHUSA, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIIICHHUE. N3yuenue MaTeMaTUKU o0ecreynBaeT (dbopmHpoBaHUe
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIUICHUSI M BOCTIUTAHNE YMEHUH 1eHCTBOBATH IO
3a/IaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE.
B mpomecce pemieHust 3amad — OCHOBOW Yy4eOHOW JAESTEIBHOCTH Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAIHASI CTOPOHBI MBIIIJICHUS.

OOyueHne mareMaTuke IAaET BO3MOXKHOCTH pa3BUBaTh Yy OOYYarOIIHUXCS
TOUHYIO0, pPallMOHAIbHYI0 M MH(GOPMAaTUBHYIO peyb, YMEHHE OTOMpaTh Haubosee
MOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUYECKHE, IpaUuecKue CpeAcTBa AJIsi BhIpaKEHUs
CYXICHHUI 1 HArJsAHOTO UX MPEICTaBICHHUS.

[Tpu n3ydyeHnn MaTeMaTHKH OCYILECTBISETCS 00IIee 3HAKOMCTBO C METOJIaMU
NO3HAHUSA JEHUCTBUTEIBHOCTH, TMPEACTaBICHUSIMU O TMpEeAMETe M MEeToJax
MaTeMaTHKH, UX OTJIMYMH OT METOJOB JIPYTMX €CTECTBEHHBIX M T'YMaHUTApPHBIX
HayK, 00 OCOOEHHOCTSIX NMPUMEHEHUS MATEeMaTHKW Jig PEHIeHUS Hay4dHbIX WU
NPUKJIAJHBIX 3a7a4.

[TpuoputeTHbIMH LETSIMH OOy4YEeHHsI MaTeMaTHKe B 5—9 kjaccax SIBISIOTCS:

dbopMupoOBaHUE LEHTPATIbHBIX MAaTEMATUYECKUX MOHATUH (YUCIIO, BEIUYUHA,
reoMeTpudeckas purypa, nepeMeHHas, BEepOsSTHOCTh, PYHKITHS ), 00ECTICUNBAIONITUX
MPEEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh ~ MaT€MaTH4YecKoro  oOpa3oBaHUs



oOydJaronuxcsi; MmoABeAeHUE 00YyYarolMXCs Ha JOCTYIHOM [IJIi HUX YPOBHE K
OCO3HAHUIO B3aWMOCBSI3M MATEMAaTHUKW U OKPYXAIOlEro MHpa, MOHWMAaHUE
MaTEMaTUKH KaK YaCTH OOIIEH KyJIbTyphl YEJIOBEUECTBA,

Pa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yUaromumxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEAOBATEIBCKUX YMEHHUM, KpUTUIHOCTH
MBIIUICHUS, HHTEPECa K N3YICHUIO MAaTEMATHKH;

dbopmupoBanrue (GHYyHKIHOHATBHOM MaTeMaTUYECKOM TpaMOTHOCTU: YMEHHS
pacro3HaBaTh  MPOSIBJICHUS ~ MaTeMaTHYECKUX  MOHATUH,  OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHbIX XU3HEHHBIX CUTYallUsX U MPU U3YUYCHUH JIPYTUX
y4eOHBbIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
(bopMyIHpOBaTh UX HA SI3bIKE MATEMATUKU U CO3/1aBaTh MATEMATHUYECKUE MOJIEIH,
OPUMEHSTh OCBOCHHBIM MaTEeMaTHYECKUW ammapar Jyuisl pelieHus: MpPaKTHUKO-
OPHMEHTHPOBAHHBIX 3a7a4, HWHTEPNPETAPOBATh W OICHHUBATh ITOJTYyYEHHBIC
pE3YNbTATHI.

OcHOBHBIE TUHUH COJIEPKaHUs TMPOTPaMMBbI TI0 MaTeMaTuke B 5—9 Kkiaccax:
«Yucna wu  BbhIUMCHEHUS», «Anredpa» («Anredpandyeckue  BBIPAKEHUD,
«YpaBHEHHSI U HEpaBEHCTBay»), «DyHkiumy», «['eomerpus» («I'eomeTpuueckue
burypsl 1 ux cBoicTBay, «V3MepeHne reoMeTpUIeCKUX BEIMUMHY ), «BeposiTHOCTD
U cratuctukay. JlaHHbIe JIMHUM Pa3BUBAIOTCA NapaJJICNbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYToH, a
B TECHOM KOHTAKTE U B3aUMO/ICHCTBUHU.

ConepxaHue MporpaMMbl MO MaTEMaTHKE, paclpeiesiéHHOe MO Tojam
o0y4eHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM,
MPUHIMIIMAIBHBIM BOMpOcaM oOydaroniecss oOpaajiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHNE MaTEeMaTHUYEeCKUMH TOHSATHSAMH W HaBBIKAMH  OCYIIECTBIISJIOCH
MOCJIEIOBATENIBHO U IOCTYNATENBHO, C COOJIIOIEHUEM IPUHIIMITA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUA BKIIOYAINCH B OOIIYI0 CHCTEMY MaTeMaTHYECKUX MPEICTABICHUIN
oOydJaromnuxcsi, pacmupsiss U yriyossisi e€, oOpa3ys NpOYHbIE MHOKECTBEHHBIC
CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaTuka SBISIETCS O0s3aTEIbHBIM
y4eOHBIM MPEAMETOM Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. B 5-9 knaccax
MaTeMaTuKa TPAJAUIIMOHHO U3y4aeTCs B paMKaX CISAYIOMNUX YICOHBIX KYPCOB: B 5—
6 kmaccax — kypca «Marematuka», B /-9 Kjaccax — KypcoB «Aurebpay,
«I"'eomerpust» u « BEpOATHOCTh U CTATUCTUKAY.

OO0miee YMCIO YACOB, PEKOMEHJOBAaHHBIX [UJISi HW3YYEHUS MAaTEMAaTHKHU
(6a30BBIN ypOBEHB) HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBanusi, — 952 4daca: B 5
kiacce — 170 gacos (5 yacoB B Heneno), B 6 kitacce — 170 yacos (5 wacoB B Heieno),
B 7 knacce — 204 4daca (6 dacoB B Heneno), B 8 kinacce — 204 yaca (6 4acoB B
Hezeno), B 9 kinacce — 204 gaca (6 4acoB B HEZEINIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

W3ydyeHne wMaTeMaTHKH Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHUs
HAIpPAaBIICHO Ha JOCTIKEHHE OOYYaIOIIMMUCA JIMYHOCTHBIX, METANPEAMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOEHUS YUeOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS IMPOrPaMMbl IO MaTE€MaTHKE
XapaKTEepU3yrTCA:
1) maTpmoTHyYecKoe BOCHHTAHME: MPOSBICHUEM HHTEpPeca K MPOIUIOMY H
HACTOSIIIEMY POCCUHCKOM MaTEMATUKH, ICHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM
POCCHUMCKMX MaTEMAaTUKOB M  POCCUMCKOM MAaTeMaTHU4E€CKOM IIKOJIBI, K
WCTIOJIb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;
2) TpakIaHCKoOEe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:
TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH TpaKJJlaHUHA U peau3alluy ero npas,
MPEJCTABICHUEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBIICHUH, MPOLEAYyp TIpakJAaHCKOro OOIIecTBa (HampuMmep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO S3THUYECKUX MPOOJEM, CBS3aHHBIX C
NPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHHM HAyKW, OCO3HAHUEM BaXKHOCTH
MOPaIbHO-3THUYECKUX IPUHIUIIOB B JIEITEIHbHOCTH YUYEHOTO;
3) TpyaoBoe BOCHIHMTAHHWE: YCTAHOBKOM Ha AKTHBHOE Yy4YacTHE B PCIICHUH
NPaKTHYECKUX 3aJa4 MaTEMAaTHYE€CKON HAaNpaBJI€HHOCTH, OCO3HAHHEM Ba)KHOCTHU
MaTeMaTUYECKOro OOpa30BaHMsI Ha MPOTSHKEHUM BCEM KU3HM ISl YCHIEUTHOM
npoheCCUOHAIBHOW ~ JIEATEIbHOCTM U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBEIOOPOM U MOCTPOCHUEM HUHAUBUYTHHOU TPAEKTOPUU 00pa30BaHUS
M OJKU3HEHHBIX TIUIAHOB C Y4Y€TOM JIMYHBIX MHTEPECOB M  OOIIECTBEHHBIX
MOTPEOHOCTEM;
4) »cTeTHYeCcKOe BOCHUTAHHE: CIIOCOOHOCTHIO K OMOIMOHATIBHOMY |
ACTETUYECKOMY BOCTIPUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajJay, PCIICHUN, PACCYKIEHUH, YMEHHUIO BHJCThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) meHHOCTM HAYYHOr0 TWO3HAHMSI: OpHEHTAalMell B JCATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAaY4HBIX MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSI YeJIOBEKa, MPUPOILI U OOIIECTBA, TOHUMAHUEM MaTeMAaTUYECKOM HAyKH
KaK cepbl YeTOBEYECKON JIESITEIHLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIsI
pPa3BUTHUS IIUBWJIM3AIIUMA, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTEeMaTHYEeCKOMN
KYJIBTYpOU KaK CPEeJICTBOM MO3HAHUSI MUPA, OBJIAJICHUEM MIPOCTEUIIIMMU HaBbIKAMU
UCCIIEIOBATEILCKOM JICSITENLHOCTH,
6) ¢usnyeckoe BocnHUTAHUE, (OPMHUPOBAHUE KYJIbTYPbI 310POBbsSl H
IMOLMOHAJIBLHOTO 0JIATOMOJIy4YHsi: TOTOBHOCTHIO MPUMEHSITh MaTeMaTUYECKHUE
3HaHWS B MHTEpPECaxX CBOETO 370POBbS, BEACHHS 3J0POBOr0 o0Opa3a >KU3HU



(310poBO€ MUTaHKE, COATIAHCUPOBAHHBIN PEXKUM 3aHATUI U OTAbIXA, pEryJsipHas
(u3nyeckass akTUBHOCTh), CPOPMUPOBAHHOCTHIO HaBbIKA PEQPIIEKCUH, IPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TaKOTO e MpaBa JAPyroro 4yeaoBeKa;

7) IKOJIOTHYECKOe BOCIIMTAHNE: OPHCHTALIMECH HAa IPUMEHEHUE MaTeMaTUIeCKUX
3HaHUW JJs pelIeHds 3a7ad B OOJIACTH COXPAHHOCTH OKPY>KaIoIleH Cpejpbl,
IUIAHUPOBAHMSI TMOCTYNKOB MW OLIEHKA WX BO3MOXHBIX MOCIEACTBUN JIA
OKpYXKaIoIlled Cpelpl, OCO3HAHUEM TIJI00AJIBHOTO XapakTepa H3KOJOTHYECKUX
npo0JieM U MyTeH UX peleHus;

8) amanTanus K H3MEHSIOIHMCS YCJIOBHSIM COIMAIBHOI M MPUPOIHOM Cpebl:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE YMEHUE
VUHUTBCS Yy JPYTUX JIIOJE€H, NPHOOpETaTb B COBMECTHOM JEATEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA APYTHX;

HE00XOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIie (POPMYIHPOBATH
UJeU, TOHATHS, TMIOTE3bl 00 OOBEKTax U SBJIEHUSAX, B TOM YMHCIE paHEE HE
U3BECTHBIX, OCO3HaBaTh JE(QUIUTH COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATh MPUHHUMAEMBbIE
pelieHuss U JeHCTBUs, (POPMYIUPOBATh W OLEHUBATh PUCKU M TIOCIEICTBUS,
GbopMUPOBATH OBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBO€HHS IpOrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanust y oOyuvaronierocs OyAyT cQpOpMHpPOBaHbI MeETalpeAMETHbBIE
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATENBHBIMU  JICWCTBUSIMH,  YHUBEPCATbHBIMH  KOMMYHUKAaTHBHBIMH
JICUCTBUSIMH U YHUBEPCATHHBIMHU PETYISITUBHBIMU JECHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

BBIBJIITD M XAPAKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUH MEXAYy MOHATHUSAMHU, (OPMYIUPOBATH
onpeaeneHus] MOHATHM, YCTaHABINBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALINH,
OCHOBaHMs 1J1s1 0000IIEHHS U CPABHEHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYIHpPOBaTb W  IPeoOpa3oBbIBATH  CYXKJCHUSA:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,

BBISBJISITH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aNMOCBS3U U IIPOTUBOPEYHS B
(dakTax, AaHHBIX, HAOMIOJEHUSIX U YTBEPXKICHHUSX, MpeuiaraTb KpUTEpPUH MAJis
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;



JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHH;

pazOupaTh JOKa3aTelbCTBA MAaTEeMaTHYECKUX YTBEpP)KICHUM (IpsIMble M OT
MIPOTUBHOI0),  MPOBOJUTH  CAMOCTOSATEIBHO  HECJIOXKHBIE  JOKa3aTeJIbCTBa
MaTeMaTH4eCKUX (HaKTOB, BHICTpAaUBaTh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS,

BBIOMpATh CHOCO0 penieHus y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEILIECHUS, BHIOMPATh HarOoee MOIXO AN ¢ YIETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKme 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK WCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoliIemy,
CaMOCTOSITENIbHO YCTaHaBIMBAaThb HWCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

CaMOCTOSITENIbHO (PopMyIupoBaTh OOOOIIEHUSI U BBIBOABLI IO pe3ysbTaTaM
MPOBEAEHHOIO  HAONIOACHUS, HCCIEAOBAHMS, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOYKHOE pAa3BUTHE IMIpollecca, a TaKXKe BbIABUTATb
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJIAITH  HEJJOCTATOYHOCTh M M30BITOYHOCTHh MH(MOpPMANUU, JIaHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a]auH;

BbIOMpaTh, AaHANM3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(}OpMaIUIO Pa3IUYHbIX BUIOB U (POPM MPECTABICHUS;

BbIOMpaTh QopMy TpeacTaBieHUs HWHOOPMAMK U WUIIOCTPUPOBATH
pelraeMbie 3a/1a4u CXeMaMu, IrarpaMMamMu, HHOU rpauKoi U 1X KOMOUHALIMSIMU;

OLIEHMBATh HAAEKHOCTb HHPOPMALMU [0 KPUTEPHUSIM, MPEAJIOKEHHBIM
yUUTEIEM Wi CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U ()OPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMH U
[IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaThb IMOSICHEHWS [0 XOAY pEIICHUS 3aJayd,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTar;

B XOJle 0OCYX/IE€HHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMON TEMBl,
mpoOJeMbl, pelIaeMol 3a]adyd, BBICKA3bIBATh WJIECH, HAIEJICHHBIC HaA TIOUCK
pElIeHUs, COIMOCTAaBJISATh CBOM CYXKJEHHUSA C CYXICHHSIMH JAPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pa3jMuyve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;



NPEACTABISTh PE3YNbTATHl PELICHUs 3aJa4M, YKCIIEPUMEHTA, UCCIIEIOBAHNU,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajad
pe3eHTAIllMU U 0COOEHHOCTEN ayAUTOPHUY;

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUIYaTbHON
pabOTHI IPU PENICHUH YICOHBIX MATEMATHICCKUX 3a]1a4;

NPUHUMATh 11€71h COBMECTHOM [EATEIHLHOCTH, IUIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOU paboThl, pacnpenessTh BHUIbI pabOT, JOroBapUBaThCA, OOCYKIATh
polLecc U pe3ysbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYkAeHUS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U IPYTHE), BBITIOJIHATH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH
CBOM JICCTBUS C IPYTUMH YJC€HAMHU KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIa/1a
B 00muiA TPOAYKT TIO KpUTEpUSIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aMMOJECHCTBUA.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranm3anmsi: CaMOCTOSITEIBHO COCTaBIIATh IUIAH, AQJITOPUTM PELICHUS
3ajaul (WIK €ro 4acTh), BBIOMpaTh CHOCOO pEIICHUs C Y4ETOM HMMEIOIUXCS
PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb: BJIaJIETh CIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca 1
pe3ynbTaTa peueHusl MaTeMaTUYeCKOM 3aauu;

NpEeABUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELIECHUU 33Ja4H,
BHOCUTh KOPPEKTHBbI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa AEATEIbHOCTH MOCTABJICHHOW LIENU U
YCIOBUSAM, OOBSACHATh NIPUYMHBI JOCTUKEHUS WM HETOCTHXKEHHSI LIeTTH, HAXOAUTh
OLIKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yabTaTHl OCBOSHUS MPOTPAMMBbI TI0O MATEMATHKE MPEACTABICHBI 0
rogaM oOy4yeHHUs B CIEIYIOIIMX pa3jienax MporpaMMbl B paMKaxX OTAEIbHBIX
y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «MaremaTukay», B /-9 kiaccax — KypcoB
«Anrebpay, «['eomerpus», «BeposSTHOCTb U CTATUCTUKAY.



PABOYAS IPOTPAMMA
(ID 1157010)

yueOHOro kypca «MaremaTuka»

JU1s1 oOyJaromuxcst 5-6 Kiaccon

HOACHUTEJBHASA 3AIINCKA

[TpropUTETHBIMU ICIIIMH O0yUEHHS MaTeMaTHKE B 5—6 KjlaccaX sSBIISFOTCS:

e TpoaoDKeHHE (OPMHUPOBAHHMS OCHOBHBIX MAaTEMAaTHYCCKUX ITOHSATHIM
(uncmo, BeIWYMHA, TeOMETpuueckas (urypa), 0oOeCIeYHnBarOIINX
IIPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMaTHYECKOIO0 O0pa3oBaHUs
oOydJarommxcs;

® Pa3BHUTHE HHTEUICKTYaJbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH 00yUYarOIINXCS,
MO03HABATCIIbHON aKTHBHOCTH, HMCCJICIOBATEIIbCKUX YMEHHH, MHTEpeca K
U3YYCHHUIO MAaTEMAaTUKU;

® TI0JBEJICHUC OOYJAIOIIMXCS HA JOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTHUKH U OKPYIKAIOIIETO MUPA;

e (dopmupoBaHue PYHKIIMOHAITBHON MaTeMaTHYECKOW IPAMOTHOCTH: YMCHHS
pacro3HaBaTh MaTEMaTHYECKHE OOBCKTHI B peajJbHBIX KHU3HCHHBIX
CUTyallMsIX, MPUMEHITh OCBOCHHBIC YMEHHS JUIS PCIICHHS IPAKTHKO-
OpUEHTHPOBAHHBIX 3aJia4, HHTCPIPETUPOBATh MOJyUCHHBIC PE3YJIHTAThl U
OILICHUBATh UX HA COOTBETCTBHE MPAKTUICCKOW CUTYAIIHH.

OCHOBHBIC JIMHUHM COJACpPKaHHS Kypca MaTeMaTHKH B 5-6 Kiaccax —
apudmMeTHUYeCcKas ¥ reOMeTpUIeCKas, KOTOPbIE Pa3BUBAIOTCS MapalIeIbHO, KaXKaast
B COOTBETCTBHH C COOCTBEHHOMH JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJ[HA OT JIPYTOM,
a B TECHOM KOHTAKTe M B3aUMOJIcHCTBUH. Takke B Kypce MaTeMaTHKH TPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMH ajreOpbl M OMKMCATEIbHOW CTATUCTHUKH.

W3ydeHnne apuMeTHUECKOro MaTepraia HauMHACTCS CO CHCTEMATHU3alMH U
pPa3BUTHS 3HAHWW O HATypaJIbHBIX UYWCIIAX, MOJTYYCHHBIX HAa ypOBHE HAYaJbHOTO
oOmero oopasoBanus. [Ipy 3TOM COBEPIIICHCTBOBAHUE BBIUHUCIUTCIIBHOW TEXHUKU
(GbopMHpOBaHHE HOBBIX TCOPETUUYCCKUX 3HAHUM CodYeTaeTcs C pPa3BUTHEM
BBIUMCIIUTEILHOW KYJbTYPhl, B YaCTHOCTH C OOYYCHHEM TMPOCTCHUITUM TpHEMaM
MPUKUIKA U OIICHKH PEe3yJIbTaTOB BBIYHCICHUH. V3yueHne HaTypalbHBIX YHUCEI
MpoJoJDKaeTcs B 6 Kiacce 3HAKOMCTBOM C HAYalbHBIMU IOHSATHSAMU TEOPHH
JICIIMMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX M JECATHYHBIX APOOEH OTHECEHO K 5
KJaccy. DTO MEPBBIi dTall B OCBOCHUM JIPOOEH, KOria MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HICSIMH, TIOHATUAMHU TeMbI. [Ipr 3TOM paccMOTpeHHEe OOBIKHOBEHHBIX
Apo0eil B MOJHOM 00BEME NPEAIIECTBYET M3YUYCHHIO ACCATHYHBIX APOOEH, YTO



1[eJIeCO00pa3HO ¢ TOYKU 3PEHMS JIOTMKU HW3JIOKEHHS YUCIIOBOW JIMHUHU, KOT/a
npaBujia JEHCTBUM C IECATUYHBIMHU APOOSIMHU MOKHO 0OOCHOBATh YK€ N3BECTHBIMU
AJITOPUTMAMH BBITIOJTHEHUSI JCHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMH IPOOSMHU PACIIUPUT BO3MOKHOCTH JIJII IOHUMAaHUS 00y4YarOITUMUCS
MPUKJIAIHOTO MPUMEHEHUS HOBOM 3aIlUCH TIPH U3YYEHUH JAPYTUX MPEIMETOB U MPHU
MPaKTUYECKOM HCIoyib30BaHUU. K 6 kiaccy OTHECEH BTOpPOHM 3Tam B M3YYEHHUU
apoOel, Tme TMPOWCXOAUT COBEPIICHCTBOBAHWE HABBIKOB CPaBHCHUS W
npeoOpa3oBaHus JApoOEH, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHUKH BBIYMCICHUM, B TOM 4YHCIE 3HAYCHUM BBIPAKCHUM,
comepKalmmX M OOBIKHOBEHHBIC, W JECATUYHBIC IPOOH, YCTAHOBJICHHE CBS3CH
MEXIy HUMH, PaCCMOTPEHHE TPUEMOB pPEIICHHs 3a/1a4 Ha ipoou. B Havae 6 kinacca
POUCXOJUT 3HAKOMCTBO C MOHSITUEM MPOIEHTA.

Oco0eHHOCTBIO U3yUEHUSI MTOJIOKUTETBHBIX U OTPULIATEIbHBIX YUCEI SIBISETCS
TO, YTO OHHM TaKXE€ MOTYT pacCMaTpUBAThCS B HECKOJIbKO 3TamnoB. B 6 kiacce B
Havaje u3ydeHus Tembl «I1010KuTeNbHbIE U OTPULIATEILHBIC YUCIIA» BBIICIACTCS
noareMa «llenbie 4dmcnay, B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIIATEIbHBIMHU
YucjaaMd M JEUCTBUSIMU C TOJIOKUTEIBHBIMA M OTPUIATEIBHBIMUA YHCIaMU
MIPOUCXOJUT HA OCHOBE COJIEPKATEIBHOIO MOAX04a. DTO MO3BOJIAECT HA JIOCTYITHOM
YPOBHE TMO3HAKOMUTH OOYYalOmMMUXCSI TMPAKTUYECKH CO BCEMU OCHOBHBIMU
MOHATUSMM TEMbI, B TOM 4YHCJI€ U C MpaBWIAMU 3HAKOB IIPU BBINOJHECHUHU
apupMeTudecKux JAeicTBUU. M3ydeHue palMoHAIbHBIX YHCENl Ha JITOM HE
3aKOHYHUTCSA, a OyIeT MPOJOJDKEHO B Kypce alreOpsl 7 Kiiacca.

[Ipu oOy4eHMM pEIICHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCMOIb3YIOTCA
apupmeTrndeckue npueémel pemeHus. [Ipu oTpaboTke BIYUCIUTEILHBIX HABHIKOB B
5—6 KJlaccax paccMaTpUBAIOTCS] TEKCTOBBIC 33/1aud CIAEAYIONIUX BUIOB: 3a/1a4M Ha
JNBIKCHUE, HA 4YacTW, Ha TMOKYNKH, Ha pabOTy U MPOU3BOJUTEIIBHOCTh, Ha
MPOIIEHTHI, HA OTHOLIEHUS U mponopiuu. O0y4Jaromuecs: 3HaKOMSITCSL ¢ TpUEMaMu
peuieHust 3adad MepedopoM BO3MOXKHBIX BapUaHTOB, ydarcsi padoTaTh C
nH(popmanuen, NpeacTaBIeHHON B (opMe TaOJIHI] UK AUArpamM.

B  mporpamme yuebHoro kypca «Marematukay — HpPeAyCMOTPEHO
dbopMHpoBaHUE TMPOIENECBTHUECCKUX alreOpandeckux MpeacTaBieHnil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCIa B 3aBUCHMOCTHM OT MaTEMaTHUYE€CKOTO KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHasi CMMBOJIMKAa IIMPOKO MCIOJIB3YETCS MPEXKIE
BCETO JIJIS 3aIMCH OOIIUX YTBEP KICHU U TIPEIIOKEHUH, (HOPMYJI, B YACTHOCTH JIJIS
BBIYUCJICHUS T€OMETPUUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD) YUCIIA.

B nporpamme ydebHoro kypca «MarTemaTuka» MpeacTaBiIeHA HarsiaHas
reoMeTpusi, HaIpaBJICHHAs Ha pa3BUTHE o0pazHoro MBIIIICHMUS,
MPOCTPAHCTBEHHOT'O BOOOPaKEHUSI, M300pa3UTEIIbHBIX YMEHUN. DTO BaKHBIM dTar
B M3Y4YCHUU T€OMETPUU, KOTOPBIA OCYIIECTBISCTCS Ha HATJISIIHO-TIPAKTUYECKOM
YpOBHE, OMUPAETCS] HAa HAIJBIIHO-00pa3HOe MbIIUIeHne oOydaromuxcs. bombimas
poJib  OTBOJAUTCA  MPAKTUYECKOM  JESATEIbHOCTH, OIbITY, SKCIEPUMEHTY,
MozenupoBanuto. OOydaronmecs 3HaKOMSITCS ¢ TEOMETPUIECKUMU (UTypaMu Ha
MJIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEHIITUMU KOH(PUTYPAITUIMHU, YIaTCs



U300pakaTh MX Ha HEJIMHOBAaHHOM M KieTryaToil Oymare, paccMaTpuBaIOT HX
npocreiiue cBoicTBa. B mporiecce uM3ydeHUs HArJISIAHOW T€OMETPUM 3HAHUSA,
MOJIyYCHHbIE OOYYalOIMMUCS Ha YPOBHE HAYaJbHOrO 0O0IIero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 9—6 Kilaccax HM3ydaeTcsl MHTErpUpOBaHHBIN
npeamer «MareMaTtrukay, KOTOPbIA BKIOYAET apU(PMETUUYECKUH Marepuan H
HarJIAJIHYI0O T€OMETPHUIO, a TakXKe IMPOIEIeBTUUECKUE CBEACHHUS W3 alreOphl,
AJIEMEHTHI JJOTUKH U Hayajia OMUCcaTeIbHOU CTaTUCTUKH.

Ha uzydenne yueOHOro Kypca «Maremaruka» otBoautcs 340 yvacoB: B 5
kiaacce — 170 gacos (5 wacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B HeeIIi0).



COIEPKAHUE OBYYEHUA
5 KUIIACC

HarypaJjbHble 4ncjia u HYJIb

HatypanbHoe uucno. Psg nHarypampHbix uncen. Yumcnmo 0. M3oOpaxkenue
HaTypaJbHBIX YHCEJ TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) IPSIMOIA.

[lo3umonHass cucteMa cuucieHus. PuMmckas Hymepanusi Kak IpuMep
HETO3UI[MOHHOMN CUCTEMBI CUUCIIEHUA. [[ecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YUCEJ, CPAaBHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnoco6bl cpaBHeHus. OKpyTieHUE HATYpaTbHBIX YHUCET.

CrnoxeHre HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Beruntanue
KakK JIelicTBUE, 0OpaTHOE CIIOXKEHHUIO. Y MHOKEHHME HATYpaJIbHBIX YHCENl, CBOMCTBA
HYJIS ¥ €IMHUIIBI TPU YMHOXKEHUH. JleieHne Kak AeicTBue, 00paTHOe YMHOXKEHHUIO.
KomrionenTsl  aedicTBui, CBsA3b MeExAy HuMH. I[IpoBepka pesyinbraTa
apupmeTndeckoro aeiictus. llepeMecTuTenbHOE W CcOYETATENbHOE CBOMCTBA
(3aKOHBI) CJOXKEHHSI M YMHOXEHHUS, paclpeleIuTeIbHOe CBONCTBO (3aKOH)
YMHOEHHS.

Hcnonb3oBanue OyKB AJis1 0003HAUYCHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUMA.

Jenutenu v KpaTHbIE 4HUCla, Pa3JIOKEHUE HA MHOXKHUTENH. [IpocTeie n
coctaBHbIe yucia. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHb ¢ HaTypaJdbHBIM IOKa3aTejeM. 3aluCh YUCIIa B BUJE CyMMBI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKEHHE. BplUMCIeHNE 3HAYEHUN YHMCIOBBIX BBIPAXKEHUN,
MOPAIOK  BBIMOJHEHUS ~ ACUCTBUMUA.  Vcmosb3oBaHWME NOpU  BBIUHUCICHUAX
MEePEMECTUTEILHOTO W COYETaTeJIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUSI W
YMHOEHUSI, pacTpe/IeTUTeIbHOTO0 CBOMCTBA YMHOKEHHUS.

Jpodu

[IpencraBienre o JApoOM Kak CIOCOOE 3alMUCH  YacTH  BEITMYHMHBI.
OO6bikHOBEHHBIE TpoOu. [IpaBuibHBIC U HeTpaBWIbHBIE Apodu. CMmeranHas Apoob,
MIPEICTABJIICHUE CMEIIaHHOW ApoOu B BHJIE HEMPABWIHHOW NPOOU W BBHIJCIICHUE
IO YacTH YHUCiia U3 HempaBuwibHOU npodu. M3o0pakenne npobeii ToukaMu Ha
quCI0BOM npsimoii. OcHOBHOE cBOMCTBO apoou. Cokpamienue apodeit. [Ipupenenue
IpoOu K HOBoMY 3HaMeHaTeto. CpaBHeHHE JIpoOeil.

CnoxeHve W BblYMTaHUE JIpoOeil. YMHOKEHUE U JIeJICHHE ApoOei, B3auMHO
obOpatHble 1podu. HaxoxaeHue 4acTu 1eoro U 11e0ro Mo €ro 4YacTH.

Hecatuunas 3anuch apoOeit. IlpencraBieHue OecITUYHOM IpoOU B BHUIE
0ObIKHOBEHHOU. WM300pakeHHe MAECATUYHBIX JApOoOEH TOUYKaMM Ha YHCIOBOU
npsimoil. CpaBHEHHUE IECATUYHBIX JpOOei.

Apudmernuecknue JEHUCTBUA C JCCATUYHBIMH ApoOsimu. OKpyriieHue
TECATUIHBIX TPOOEH.

Pemrenue TekCTOBBIX 32124



Pemenne TekCTOBBIX 3amad  apu@MeTHUECKMM crnocoboM. Pemenue
JOTUYECKUX 3afady. PemieHue 3amau mepeOOpOM BcCeX BO3MOXKHBIX BapHAHTOB.
Hcnonp30BaHue IpU PELLICHUH 3aa4 TaOJIHUI] U CXEM.

Pemenue 3agad, colepKallMX 3aBUCHMOCTH, CBS3BIBAIOIIME BEIUYMHBL:
CKOpPOCTb, BpE€Ms, pAcCTOSIHUE, [I€Ha, KOJMWYECTBO, CTOUMOCTh. EavHUIIBI
U3MEpEHUS: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKITY
EAVMHUIAMU U3MEPEHUS KaKI0M BEJIMYHHBI.

Pemenne ocHOBHBIX 3a7a4 Ha IpOOH.

[TpencraBienue JaHHBIX B BUJIE TaOJIMII, CTOJIOYATHIX IUArPAMM.

Harnsanas reomerpusi

Harnsigaele mpenctaBieHus o ¢urypax Ha IDJIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4, YTOJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsamon,
OCTPBIW, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUHULBI JIUHBL. JJIMHA TOMaHOW, IEPUMET]P
MHOTOYTOJIbHUKA. MI3MepeHne 1 TOCTPOEHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsgnele npexacraBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBa/IpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTyp.

N3o0paxkenne ¢uryp, B TOM uucie Ha kietdatoil Oymare. IlocTtpoenue
KOH(Urypanuii U3 yacteil mpsiMoil, OKPYKHOCTH Ha HEJIMHOBAHHON U KJIETYATON
Oymare. Mcrnosib30BaHUE CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes MOpPAMOYroJIbHUKA W  MHOTIOYTOJIBHUKOB, COCTaBJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucle (UTYp, U300paKEHHBIX Ha KieT4aToud Oymare.
Enuaunier usmepenns mionaau.

Harnsigable nmpencraBieHus O MPOCTPAHCTBEHHBIX (PUrypax: MpsSMOYTOJIbHBIHI
napauienenunen, — kKy0,  MHororpaHHuku.  M3o0paxkenume — mpocTermmmx
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamuienenunena. Coznanue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKHU, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

OOBEM mpsMOYroJibHOrO mapajienenunena, kyoda. EnuHunmsl usmepeHus
o0BbEMma.

6 KJIACC

HarypaJjbHble ynciia

Apudmernueckne IEHCTBUS C MHOTO3HAYHBIMH HATypajJbHBIMU UYHCIAMHU.
YucioBble  BBIPAKEHUS, TOPSAOK  JACHCTBUH,  HUCIHOJIb30BAaHUE  CKOOOK.
Hcnonp3oBaHue Mpy BEIYUCICHUSIX TEPEMECTUTENBHOTO U COYETATEILHOTO CBOMCTB
CJIOKE€HHUSI U YMHOKEHHUSI, PACIIPEACIUTEIIHOTO CBOMCTBA YMHOXKEHUsI. OKpyTIICHHE
HaTypaJbHbIX YHCEIL.

Jlenutenu u KpaTHbIC YKCia, HAMOOJBINUN OOIMIUN JETUTENh U HAUMEHBIIee
ob1ee kpaTHoe. JlemMMOoCTh CyMMBI U TIpou3BeeHus. [leeHne ¢ oCTaTKOM.

Apoou

OObIKHOBEHHAs P00, OCHOBHOE CBOMCTBO JPOOM, COKpaIlleHue ApOoOeH.
CpaBHeHMe U ynopsilounBaHue Apooeil. Perenune 3a1ay Ha HaX0XKIEHUE YaCTH OT



[EeJIOro M ILENOoro Mo ero vactu. JpoOHoe 4MClIO Kak pe3ysbTaT JesICHUs.
[IpeacraBienue AeCATUYHON TPOOU B BUJE OOBIKHOBEHHOW JIPOOU U BO3MOKHOCTh
IpeCcTaBlIeHUs. OOBIKHOBEHHOW ApOoOU B BHUJIE JECATUYHON. JlecssTuunbie n1podu u
MeTpHuueckasi cuctema Mep. ApudmMeTuueckue TeUCTBHS U YUCIOBBIE BHIPAKEHHUSI C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomienue. [leneHre B JaHHOM OTHOIIEHWH. Macitabd, Opomopius.
[Iprmenenne nponopunii py PELIEHUH 33/1a4.

[lonatre npoueHTa. BeruncieHrne nNpoueHTa OT BEJTUYUHBI U BEJIMYUHBI 110 €€
IpOLIEHTY. BbIpakeHne MpOIEHTOB JECATUYHBIMU ApoOsimMu. PernenHue 3amay Ha
IPOLIEHTHI. BrIpakeHNE OTHOLICHHS BETUYUH B MMPOLECHTAX.

IHonoxuTebHBIE M OTPULIATEIbHBIC YHCJIA

[TonmoxurenbHple U OTpULATENbHBIE 4yncia. Llenble uncna. Moayne uducna,
reOMETpUYECKas MWHTepHperauds Moayis uyucia. HM3o0pakeHue uucenl Ha
KOOpAMHATHOM  mpsAMou. YucnoBble  mpomexyTkn. CpaBHEHHME — YHUCED.
Apudmernueckre 1eHCTBUS C MOJOKUTEIBHBIMA U OTPULIATEbHBIMU YHCIIAMHU.

[IpssMOyToOJIBHAs cucTeMa KOOpPAMHAT Ha INIOCKOCTH. KoopauHaTel TOUKH HA
IUIOCKOCTH, abcuucca u opauHata. [loctpoeHue Touek u puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpa:KeHUS

[TpumeHeHne OYKB JIJIs 3aITMCH MaTEMAaTUYECKUX BBIPAKEHUN U TTPEITIOKECHHM.
CpoiictBa apudmeTH4ecKuX AeUCTBUI. ByKBEHHBIE BBIPAKEHHS M UHUCIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE PAaBEHCTBA, HAXOXKIACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, HopMyITBI IEPUMETPA U TIIOMIAIU MPSIMOYTOJIbHUKA, KBaJpaTa, 00bhEMa
napajijiesienunena u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amay  apudmeTndeckuM cnocobom. Pemienue
Joruyeckux 3ajaad. Pemenne 3anau nepebopoM BceX BOZMOKHBIX BAPUAHTOB.

Pewienne 3agad, coaepKallMX 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIWYHHBIL:
CKOpOCTb, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTS,
IPOU3BOAUTENLHOCTb, BpeMsi, 00BbEM paboThl. EavHMIIBI H3MEpeHHs: Macchl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBS3b MEXKly €IMHULIAMHA U3MEPEHUS
Ka)XI0M BEJIINYNHEI.

Pemienne 3amad, CBS3aHHBIX C OTHOILUEHHWEM, IPONOPLUHAOHAIBHOCTHIO
BEJIMYUH, IPOLICHTAMU; PEILICHNE OCHOBHBIX 3a/1a4 Ha JPOOU U TPOLCHTHI.

OueHka W TPUKUIKA, OKpyrieHue pesyibrara. CocTaBieHue OyKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aJaUU.

[IpencraBieHre MaHHBIX C TOMOINBIO TaOHUI] M auarpamm. Crosiduartbie
JarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTeHHE KPYTrOBBIX AUArpaMM.

Harasignas reomerpus

Harnsinuele npencraBieHus O Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJIbHHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.



B3anMmHOe pacnosioxkeHne [BYX IMpPsSMBIX Ha IJIOCKOCTH, IapajulesibHbIE
npsIMbIE, TIEPIICHIUKYJISPHbIE MpsMble. M3MepeHue paccTOsSHUI: MEXIY ABYMS
TOYKaMH, OT TOYKH J0 MPSAMOU, JJIMHA MapIIpyTa Ha KBAaIPATHOM CETKE.

W3mepeHne W TNOCTPOEHHE YIJIOB C TMOMOIIBK TpaHCcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSMOYTOJIBHBIN, TYIOYTOJIbHBIN,
paBHOOCIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, IIPUMEPBI
YETBIPEXYTOJBHUKOB. [IpsIMOYronpHUK, KBaapaT: UCIOJb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneid. M3o0pakeHue reoMeTpuyecKux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCHOJb30BAHUEM IUPKYJs, JUHEHKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHnus Ha kieTyaton Oymare.

[lepumerp ™MHoroyronpHuka. [lonsTne TUIOmAAM QUTYPBI, E€AUHUIIBI
u3Mepenus mwionaau. [pubnmkEénnoe n3mepenue mwiouaau Guryp, B TOM YUCIIE HA
KkBagpaTtHON ceTke. [IpuOnmkE€HHOE WM3MEpPEeHHE MJIMHBI OKPY>KHOCTH, IUIOLIAJH
Kpyra.

CumMeTpusi: HEeHTpAJIbHAS, OCEBAsA U 3€PKAJIbHAST CHMMETPHH.

[TocTpoeHuEe CUMMETPUUHBIX UTYP.

Harnsanble npeacTaBieHus O IPOCTPAHCTBEHHBIX (QUTYypax: MapaliesenuIie],
KyO, mNpusMa, nupamuaa, KOHYC, IWIIMHAp, map u cdepa. M3o00paxenue
IPOCTPaHCTBEHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOIOIPAHHUKOB, IJIMHApPA U
koHyca. Co31aHue Mojeneld NpOoCTPpaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IUTACTUJIMHA U IPYTUX MAaTEPHAJIOB).

ITonsatne o00bEMa, eauHULBI H3MepeHus o0béma. OO0BEM MNPSAMOYTOJIBHOTO
napajuienenumnena, Kyoa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHS MPOrpaMMbl Yy4€OHOTO Kypca
«MareMaTnka» XapakTepU3yIOTC:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K MPOHUIOMY M  HACTOAIIEMY PpPOCCHUCKOMN
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHKEHUSIM  POCCHUHCKHUX
MAaTEMATUKOB M POCCHUMCKON MAaTeMaTUYECKOW IIKOJIbI, K HCMOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;

2) rpasKAaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00S13aHHOCTEH rpaklaHUHA U Peasiu3alluu €ro
npaB, TNPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOIEAYP TPakJIaHCKOTO O0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKUM NPUMEHEHUEM JIOCTHXKEHUM HAayKH, OCO3HAHHEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX PUHIIUIIOB B I€STEIILHOCTH YYEHOTO;

3) TpyaoBO€e BoCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B pEIICHUH TMPAKTHYECKUX 3a]ad
MAaTEMATUYECKON HAIMPABJICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMATHYECKOTO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH KU3HU Ul YCHEUIHOW MpogecCuOoHaIbHOU
NEATEeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUyAIbHON TPACKTOPHUH 00pa30BaHUs M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETHYECKOMY  BOCHPHITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHUM, PACCYX ICHUN, YMEHHUIO BHJIETbH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSA:

OpPUEHTALIMEX B JIESITEIBHOCTM HAa COBPEMEHHYK) CHUCTEMY Hay4YHBIX
MIPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKA, MPUPOABI U
oO1iecTBa, MOHMMAHUEM MaTEeMaTUYeCKOM HayKu Kak cdepbl YeloBEeUeCKOM
JNEATEIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PA3BUTHUS LIMBUJIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKW M MATEMATHYECKON KYJbTYpOW KaK CPEACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMHU HABBIKAMU HCCIEI0BATEIBCKOM
NEATEIbHOCTH;

6) ¢u3nueckoe BocnMTaHMe, (POPMHUPOBAHHE KYJIbLTYPHI 310POBbS H
IMOIMOHAJIBLHOIO 0JIArONoJTyYns:

TOTOBHOCTBIO MPUMEHSATh MAaTeMaTUYECKHE 3HAHHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHHUS  370pOBOr0  o0Opa3a KU3HM (3I0pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUN U OTAbIXA, peryyispHas (Quanyeckas



aKTUBHOCTH ), COPMUPOBAHHOCTBIO HAaBbIKA pe(hJIeKCHUHU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY U TaKOTO K€ IIpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN HA IPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH JIJIs pEIIeHMs] 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPYXKAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX MOCIEACTBUI JUIsl OKPYKAIOIIEH CPelbl, OCO3HAHUEM I00AIBHOTO
XapaKTepa SKOJOTMYECKUX MTPOOJIEM U IyTEH UX PELICHUS;

8) amanTanus K M3MEHSIIOIMMCS YCJIOBHSAM COLHMAIBHON M NPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSAM B YCJIOBHUAX HEOINPEAEIEHHOCTH, IMOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 OIBITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMynHpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTBI COOCTBEHHBIX 3HAHMA W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTb  CTPECCOBYIO  CHUTyalUlO, BOCIPUHUMATb
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TpPeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBATbH
OpPUHUMAaEMble peIeHUus U AeUCTBUs, (HOPMYJIUPOBaTb M OLEHUBATh PUCKU U
HoCeACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIC YUeOHbIC AeHCTBUA
ba3oBble 1oruyeckue 1eMcTBUA:

® BBIIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMaTUYECKUX
OOBEKTOB, MOHATHHA, OTHOIIEHHH MEXAY TMOHATUAMH, (OPMYIUPOBATH
ONMpEeNeNeHus]  NOHATHH, YCTAaHaBIMBAaThb  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKalumy, OCHOBAaHMS [UIsi OOOOIIEHUS M CpPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATh, (GOPMYJIHPOBaTH M  NPEOOPA3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AMHUYHBIC, YacTHble M OOIIHeE,
YCIIOBHBIE;

® BBIBIATH ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
npotuBopeursi B (akTax, JaHHBIX, HAOJIIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTh KpUTEPUH ISl BHISABICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JeNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUCHHI 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKIACHHUM (MpsSMbIEe U OT
IPOTUBHOI0), MPOBOAMUTH CAaMOCTOSITEJIBHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTpaMBaTh apryMEHTAlUI0, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBL, 00OCHOBBIBATh COOCTBEHHBIE PACCYKIACHMUS;



e BpIOUMpaTh cmoco0 pemieHUs y4eOHOUM 3amayu (CpaBHUBATH HECKOJBKO
BApHAHTOB peElIeHMs, BBHIOMpaTh Hauboiee MNOAXOASAMUNA ¢ Y4IETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregabckue 1eiCTBUSA:

® UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENbCKAA HHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BONPOCHL, (UKCUPYIOIIKE MPOTUBOpPEUHE, MpodIIEeMYy,
CaMOCTOATENIbHO yCTaHABJIMBATH HCKOMOE U JaHHOe, (opMupoBaTh
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

® [POBOJIUTH IO CaMOCTOSATENIbHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTH4YECKOTo 00BEKTa, 3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

® CaMOCTOSITENILHO (POpMyIUpOBaTH 00OOIIEHUS U BBIBOJIBI MO PE3yJbTaTaM
IPOBEAEHHOIO HaOMIOJEHUs, HCCIIEOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHUH;

® [IPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE IIpoliecca, a TAKXKE BBIJBHUraTh
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

® BBIIBISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OPMALIMU, JAHHBIX,
HEOOXOUMBIX JJISl pELICHUS 3a4a4u;

e BHIOMpPATH, AHAIMU3UPOBATH, CHCTEMATH3UPOBATh U HWHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEICTaBICHUS;

e BbIOMpaTh (HOpMYy TpeacTaBlieHUs UWHGOOpPMAMU M WUIIOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JuarpaMmaMu, HWHOW Tpadukod U HX
KOMOMHAIIMSIMU;

® OILICHHWBATh HAAEKHOCTH MHQOpPMAIMM IO KPUTEPUSM, MPEIOKEHHBIM
YUHUTENEM MU CPOPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCaAJIbHbIC YYeOHbIEC 1eHCTBHSA:

® BOCIPUHUMATH U (POPMYIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEJSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M NUCBMEHHBIX TEKCTaX, aBaTh ITOSCHEHUS II0 XOIYy PELICHMS
3a/1a4i, KOMMEHTHPOBATH IT0JyYEHHBIN pe3yJIbTaT;

e B Xo7e 00CYXIIE€HHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaE€MOM TEMBI,
npoOJeMbl, periaeMoi 3ajaun, BbICKa3bIBaTh WJIEU, HAlIEJICHHbIE HA MOUCK
pELIEHHUs], CONTOCTABIISATh CBOU CYKICHUS C CYKICHUSMU JPYTUX YYACTHUKOB
Jvajora, OOHapy>KMBaTh pa3M4Me€ M CXOJICTBO IMO3UIMNA, B KOPPEKTHOM
dbopme hopMyIHpOBaThH Pa3HOIIIACHS, CBOM BO3PAKECHHUS;

® TMIPEICTABIISITh PE3YIBTATHI PEIICHUS 3a/1a4d, SKCIEPUMEHTA, UCCIICIOBAHMS,
POEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUICHUSA C yUETOM 3a/1a4
Npe3eHTAlUU U 0COOEHHOCTEN ayIMTOPHUH;

® I[IOHMMAaTh U HUCMOJIB30BaTh NIPEUMYIIECTBA KOMAHAHOU U MHAMBUAYAJIbHOU
paboThI IPU PEIICHUH YYEOHBIX MAaTEMATUUYECKUX 3a]1aY;



® TIPUHUMATH I1€JIb COBMECTHOM NEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pPabOThI, pacmpenessiTh BHABI padOT, IOTOBAPUBATHCH,
00CYX1aTh MPOIECC U pe3yabTaT PaboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

® y4yacTBOBaTh B TpymHmoBbIX ¢opmax padboTel (0OCyX)IeHus, OOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbI U JPYTHUE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPJAMHHMPOBATH CBOMU JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMIA MPOAYKT MO KPHUTECPHUSM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeiiCTBHS
Camoopranuzamnus:
® CaMOCTOSITEIIBHO COCTAaBJISATH IUIAH, aJITOPUTM pEIICHUs 3amadd (WIH €ro
4acTh), BBIOMpaATh CIIOCOO pEIIeHUS ¢ YUYETOM HMMEIOIIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBAaTb U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ y9ETOM HOBOM MH(GOPMAIIUH.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:
® BIAJETh CITIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U Pe3ysIbTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1auu;
® TIPEABUACTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH TIPH PEIICHUH 33]1a4H,
BHOCHUTh KOPPEKTHUBBI B ACATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJEHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;
® OIICHMBATH COOTBETCTBHE pE3yJIbTaTa JCITCIBHOCTH TOCTABICHHON IEIH H
YCIIOBHUSIM, OOBSCHATh NMPUUYUHBI JOCTHIKCHUS WIIM HEAOCTHDKCHUS IICIIH,
HaXxOJUTh OINOKY, JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K kxoHiy oOydeHuss B 5 kJilacce OOYYalONIIMIICS TMOJYYHUT CIEAYIOIIUE
PEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

[ToHrMaTh ¥ IPaBUIBLHO YHOTPEOSATh TEPMUHBI, CBSI3AaHHBIE C HATYPaIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M YNOPSAOYMBATH HATypajbHbIE 4YHUCIA, CPAaBHUBATH B
IPOCTEUIINX CITydasiX OOBIKHOBEHHbIE JPOOH, 1ECATUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YUCIOBOHM)  MpsAMOM €
COOTBETCTBYIOIIUM €l YHUCIOM M M300pa)kaTh HATypaJlbHbIE YUCJIa TOYKAMHU Ha
KOOPJMHATHOM (YUCIOBOM) MIPSIMOMA.

Breimonuatre apudMeTHuecKue JCUCTBUS C HATypaJbHBIMM YHCJIaAMH, C
OOBIKHOBEHHBIMH JPOOSMHU B MIPOCTEUIIINX CITydasiX.

BbINOMHATH OPOBEPKY, MPUKUJIKY PE3YJIbTAaTa BEIYUCICHUH.

OKpyIJIsSITh HATypaJIbHBIEC YKCIIA.

Pemenne TeKCTOBBIX 33124



Pemarbs TekcTOBBIE 3a1auM apUPMETHUECKMM CIOCOOOM U C IOMOILBIO
OpPraHM30BAaHHOTO KOHEYHOTO repedopa BCceX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3ajmaum, conepikaliye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHUE 3aMMHCH, CXEMBbI, TAOIUIbI, 0003HAYEHUS IPU PEILICHUN
3a1a4.

[lonb30BaTbCd OCHOBHBIMU  €IMHHUIIAMH  W3MEPEHHs: LEHbI, MAaccChl,
paccTOsIHUS, BPEMEHH, CKOPOCTH, BBIPAKAaTh OJHHU E€JUHUIBI BEJIIMYUHBI YeEpe3
IpyrHe.

W3Bnekatb, aHaTM3UPOBaTh, OLICHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
TabJuIle, Ha CTOI0YaTON JuarpaMmme, MHTEPIPETUPOBATh IPECTABICHHBIE JaHHBIE,
UCII0JIB30BATh IaHHBIE IIPU PEUICHUH 3aa4.

Harnsanas reomerpusi

[Tos1b30BaTECSA TEOMETPUUECKUMHU MOHATUAMU: TOUYKA, MPsMasi, OTPE30K, JIyd,
yroJI, MHOIOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTE NpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, HUMEIIUX (PopMy
U3YyYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcronb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIaMH: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJI, BEpIIMHA, CTOPOHA, IUAroHajb, C OKPYXHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxkaTb W3y4EHHBbIE TIE€OMETpUYECKHE (UTYpbl HA HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS U JIMHEUKH.

HaxonuTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOILBIO
JUHENKH, CTPOUTh OTPE3KU 3aJaHHON IJIMHBI;, CTPOUTH OKPYXHOCTh 3aJaHHOTO
panuyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIUIOB MPSAMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOEHUSI, BBIYUCIICHUS TUIOIIAIN U IEPUMETPA.

Bbruncnsate mepuMerp M IUIOWAAb KBajApara, MNPSMOYroJbHUKA, (UTYp,
COCTaBJICHHBIX M3 NPSIMOYTOJIbHUKOB, B TOM uucjie (QUryp, M300paxEHHbIX Ha
KJIeTYaTon Oymare.

[Tonb30BaThCSd OCHOBHBIMHU METPUYECKUMM E€AMHHUIIAMU HU3MEPEHUS JJIMHBI,
IUIOLIAAM; BBIPAXaTh OJTHU €UHUIBI BEJIMYUHBI Yepe3 APyTHe.

Pacnio3naBaTe mapasienenumnen, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo, I'paHb, U3MEPEHHUs, HAXOAUTh H3MEpPEHUs Napalljiesenunena,
KyOa.

Boruncnate 00b€M KyOa, mapaienenunena Mo 3aJaHHbIM H3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

PemaTte HecnOXHbIE 3aJa4dM Ha HM3MEpPEHUE TI'E€OMETPUYECKHX BEJIUYUH B
MIPAKTUYECKUX CUTYaLUSX.

K xoHiy oOydeHuss B 6 KkJiacce OOYYarONIIMICSA TMOJYYHUT CIEAYIOIIUE
pEeIMETHbIE PE3YyJIbTAThI:
Yucaa v BIYMCJICHUS



3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JUYHBIMU BUAAMU YHUCEI U
croco0aMu UX 3aMKcH, MEePEXOUTh (€CIIM 3TO BO3MOXHO) OT OIHOM (hOPMBI 3alucu
4yucia K Ipyrou.

CpaBHUBaTh U yHOPSAJIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrITioTHSITE, coYeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETHUECKUC
JIEUCTBUA C HATYpPaJIbHBIMU U LIEIBIMU YUCIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
IPOOSIMU, TIOJIOXKUTEIbHBIMU U OTPUIIATEIBHBIMU YHCTIAMHU.

BbIuncnsaTh 3HaYEHUS YU CIIOBBIX BBIPAKEHUH, BBIIOJIHATD IPUKHUIKY U OLICHKY
pe3yibTaTa BBIUUCICHUMN, BBITIOJHATH MPE0OPa30BaHUsl YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apH(PMETHUECKUX IEHCTBUH.

COOTHOCUTHP TOYKY Ha KOOPJIAWHATHOW NPSAMONM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pa)kaTh 4YHMCia TOYKAMU Ha KOOPJMHATHOW MPSMOW, HAXOJUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOW TOYKH.

OkpyrisTh LENble Yuclia U JECATUYHBIC JPOOU, HAXOJIUTh MPUOIMKEHUS
YU CEIL.

YucsoBbie 1 OYyKBEHHbIE BbIPAKEHNSI

[TorumaTe U ynoTpebsaTh TEPMUHBI, CBSI3aHHBIE C 3allMChI0 CTETICHU YUCIIA,
HAXOJUTh KBaJIpaT U KyO YHCIA, BBIYUCIATH 3HAYEHUS YHMCIIOBBIX BBIPAKECHUM,
COoAEpKaLIUX CTEIECHHU.

[Tonp30BaThCA MpU3HAKAMM JIETMMOCTH, PACKIAJbIBATh HATYpalbHbIE YHCIIA
HA MPOCTHIE MHOXKHUTEIIH.

[Tonb3oBaThCsA MacITabOM, COCTABIIATH MMPOTIOPIIUU M OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI 1JIs1 0003HAYEHUS YUCEI MPU 3alTUCH MaTeMaTUYECKUX
BBIpAKEHUM, COCTABJISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPOKEHHM, OCYHIECTBJISII  HEOOXOJIWMBIC  IOJCTAHOBKU U
npeodpa3zoBaHusl.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 33124

PemaTte MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4d apUPMETHUYECKUM CIIOCOOOM.

Pemiate 3a1a4m, CBSI3aHHBIE C OTHOLIEHHUEM, TPOTIOPIMOHATBHOCTHIO BEJINYHH,
MPOIICHTAaMHU, PEIIaTh TPU OCHOBHBIC 3a7a4M Ha IPOOU U MPOIEHTHI.

Pemate 3amauu, cojepskaive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOpOCTb, BpeMs, paccrosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCIOIB3YS apuhMETHUECKHUE
NEUCTBUS, OIEHKY, MPUKUAKY, TOJb30BAThCA  E€IUHHUIIAMU  HU3MEPEHUS
COOTBETCTBYIOIIIMX BEJIMYHH.

CocTaBnsaTh OYKBEHHBIC BBIPAKEHUS IO YCIOBHIO 3a]a4H.

W3Bnekats uHpOpMAIUIO, MPEACTABICHHYIO B TaOmuIax, Ha JIMHEWHOM,
CTOJIOYAaTOW WM KPYrOBOM JWarpaMMax, WHTEPHPETUPOBATH MPEICTaBICHHBIC
JNAHHBIE, UCIIOJIB30BATh TAHHBIC MPU PEUICHUN 3a/1a4.



[IpencraBisaTh HHPOPMAIUIO C TTOMOIILIO TAOJIUII, JTUHEHHON U cToNOUYaTON
JIAarpaMm.

Harasignas reomerpust

[IpuBOUTE MpUMEPH OOBEKTOB OKPYKAIOIIETO0 MHpPa, HMEKIMHUX (Gopmy
M3YYCHHBIX TEOMETPUYECKUX IUIOCKHMX M IMPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTyp.

N300pakaTth ¢ TIOMOIIBIO TUPKYJs, JUHEHKH, TPaHCIOPTUpA HAa
HEJIMHOBAHHOW M KJIETYATON OyMare u3y4eHHBIE INTIOCKUE TEOMETPUIECKUE (PUTYPHI
1 KOH(HUTYpalK, CHMMETPUYHBIC (DUTYPHI.

[Tob30BaTHCS TEOMETPUICCKUMH MTOHSATUSIMHU: PABEHCTBO (DUTYP, CAMMETPHSI,
HCII0JIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CUMMETPHUH, LICHTP
CUMMETPHH.

HaxoauTs BETMUKMHBI YTIIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIOPTUPA, CTPOUTH
VIJIbl 33JAHHOM BEJIMYMHBI, TOJIB30BATHCA MPU PEIICHUU 3a7ad IPagyCHON MEpOu
YTJIOB, pPACIIO3HABATh HA YEPTEkKAX OCTPHIM, IPSMOM, pa3BEPHYTHIN U TYTOM YTJIbI.

BpuucasaTh JIMHY JIOMaHOW, MEPUMETP MHOTOYIOJIbHUKA, IOJIb30BAThCS
€MHUIIAMHU U3MEPEHUS JIJIMHBI, BBIPAXKATh OJTHA €IMHULIBI U3MEPEHHUS JUIMHBI Yepe3
Ipyrue.

Haxoauts, ucnosnp3yst 4epTERKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
TOYKaMH, OT TOUKH JI0 PSAMOM, JJIMHY yTH Ha KBAIPATHOMN CETKE.

Beruucnare  mimomank  QUTYp, COCTAaBICHHBIX U3  IPSMOYTOJBHHUKOB,
UCIIOJIb30BaTh pa30HMeHKE Ha MPSIMOYTOJIbHUKH, Ha paBHBIC (DUTYPHI, JOCTPAUBAHUE
110 PSIMOYTOJIbHUKA, TT0JIb30BATHCSA OCHOBHBIMM €IMHULIAMHA U3MEPEHUS TIIOIIA]IH,
BBIPAXXATh OJTHU €IMHUILIBI U3MEPEHUS TUIOMIAIN Yepe3 APYTHE.

Pacno3naBaTh Ha MOJENAX M H300pXKEHUSAX MUPAMUIY, KOHYC, IUJIUHID,
HCIIOJIL30BaTh TEPMUHOJIOTHIO: BEpPIIIMHA, PeOpO, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkaTh Ha KJIeT4aTOM Oymare npsiMOyTroJIbHBIN HmapauieenuIie].

Breruncnars 00bEM MpSIMOYTOJIBHOTO Tapajuiesienunesaa, Kyoa, mojib30BaThCst
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00BhEMA;

Pemate HeCnOXHBIE 3a7a4M HA HAXOXJAEHHUE T€OMETPUUYECKHUX BEIUYMH B
MPAKTUYECKUX CUTYaALIHSIX.



TEMATHYECKOE IIJNTAHUPOBAHHUE

S KUIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB u TeM nupposbie
Ne i/ P KourpoJubnbie | IlpakTHyeckue (uubp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Harypanbnsle uncina. JleicTBus ¢ 43 1 bubnuoreka LIOK
HaTypaJIbHBIMU YU CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. Jluauu Ha 12 5 bubnnorexa IOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bub6mnoreka [IOK
3 OfeikHOBCHAbIE APOOH 48 L https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 H .M 10 1
arasaHas reoMeTpusi. MHOroyroiabHUKN https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 38 1
flecamiiiisie Apodu https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpus. Tena u gpurypsl B 9 1 bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 IT 1 1
OBTOPCHHE i 0000LICHHE 0 https://m.edsoo.ru/7f4131ce
OBILEE KOJIMYECTBO YACOB I10 170 4 4
[TPO'PAMME
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6 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Kounrpoabnbie | Ilpakruueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bub6mnoreka [IOK
1 H 30 1
A1YPAVIbHBIC HHCIA https://m.edso0.ru/7f414736
5 Harnsanuas reomerpust. [Ipsimbie Ha y bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bub6mnoreka [IOK
3 Jlpodu 32 L L https://m.edso0.ru/7f414736
bu6mmoreka [IOK
4 Harnsgnas reomerpusi. Cummerpus 6 1 https://m.edsoo.ru/7fA14736
bu6mmoreka [JOK
° Berpaxeris ¢ Oyxami 0 https://m.edso0.ru/7f414736
5 Harnsanas reomerpusi. @urypsl Ha 14 1 1 bubnnoreka [JOK
IIJIOCKOCTH https://m.edso00.ru/7f414736
bu6mmoreka [JOK
7 [TonoxxurenpHble U OTPULIATENBHBIE YNCIIA 40 1 https://m.edsoo.ru/7f414736
bu6mmoteka [IOK
IT 1
8 PEACTABIICHHE AAHHBIX 6 https://m.edso00.ru/7f414736
9 Harnsgnas reomerpusi. @urypsl B 9 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpeHue, 0600IICHHE, 20 1 bu6mmoreka [IOK
cucTemMaTusanus https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 5 5
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PABOYAS IPOTPAMMA
(ID 1394024)

Y4eOHOro Kypca «AJredpa»

1151 oOygaromuxcst 7-9 kiaccoB

HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBifeTCS OJHHMM U3 OIOPHBIX KypCOB OCHOBHOIO OOILIEro
oOpa3oBaHus: OHa 00€CIeUYnBACT U3YUYCHHUE APYTUX JUCUUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHME HEOOXOIUMO IS
MPOJOIHKEHNUS 00pa30BaHMs M B MIOBCEAHEBHOM KU3HH. Pa3BuTne y oOyuaromumxcs
HAyYHBIX TPEJCTABICHUNA O TPOUCXOXKIACHHM W CYIIHOCTH aire0pandecKux
a0cTpakiuii, cnoco0e OTpakKeHHs] MAaTEMATUYECKOW HAYKOW SIBIEHUN W MIPOLIECCOB
B MpUpOJe U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HH(PPOBOM
obmectBe. M3yuenue anreOpsl obOecrieunBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dbopmynupoBath yrBepxkacHUA. OCBOCHUE Kypca aireOphl 00ecIeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI OOYYaloIIMXCA: OHU HCIONB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PacCyXIeHusi, 0000IIeHre U KOHKpETHU3aIlio, adcTparupoBaHue u
anajornto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIN  O0BEM
CaMOCTOSITENIbHOM  JIeATEIbHOCTH OOYYaIOIIUXCsl, TMOATOMY CaMOCTOSTEIbHOE
pelIeHre 3aa4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINTIA O0yUeHUSI.

B cTpykType nporpammel yaeOHOro Kypca «Anredpa» Ajis OCHOBHOTO O0ILIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHHMAIOT COJIEP’KaTEIbHO-METOUUECKHUE JIMHUU:
«Yucna w BBMHCICHUS», «ANreOpandeckue BBIPOKCHHS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkmuuy. Kaxmas w3 3THX coAepKaTeIbHO-METOIUIECKUX
JUHUN Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUYCHHS Kypca, B3aUMOJICUCTBYS C
IpPYTUMHU €ro JuHusMdA. B Xoxe wu3ydeHws y4eOHOro Kypca OO0ydYaromuMcs
MPUXOJUTCS JIOTUYECKU PACCYKaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ ATUM B mporpaMmy y4eOHOTo Kypca «AnreOpay» BKIIFOUCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pasjelax
MaTeMaTH4YECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEPCAJIILHOTO  MareMarudeckoro s3bika. Comep)kaTenbHOW |
CTPYKTYpHOW OCOOCHHOCTBIO Y4eOHOrOo Kypca «Aunrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.



Conepxanne muHUM «Yucna W BBIYMCIEHUSD CIY)KUT OCHOBOM  JUIs
JaJIbHEHIIEr0 U3Yy4YeHUs] MAaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOydaroumuxcs
JIOTUYECKOr0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAaThCS aJITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIs1 IOBCEHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YMCIE HA YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUSA
CBSI3aHO C pALMOHAIBHBIMU W HUpPpAIlMOHATIBHBIMU YHCIIaMH, (HOPMUPOBAHHEM
MIPEICTABIICHUH O IEUCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOEHUS YNCIOBOM JTMHUU
OTHECEHO K CpeIHEMY O0IIeMy 00pa30BaHHUIO.

CopnepxaHue JByX anreOpandeckux JUHUM — «AJreOpandecKkue BbIpaKEHUs»
U «YpaBHEHMs U HEPABEHCTBa» CIIOCOOCTBYET (OPMUPOBAHMIO Yy OOYyUarOLIMXCS
MaTeMaTUYECKOro amnmnapara, HeOOXOAUMOTo Uil PEHIeHMsS 3a/ad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHusl Y4EOHBIH MaTepualn IPyHNIUPYETCs BOKPYT PAaLMOHAIBHBIX
BBIpaKEHHI. AnreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTHKU Kak s3bIKa JUIs
MOCTPOEHUSI MaTeMaTHYECKUX MOJENEH, ONUCAaHUsl TMPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun 00ydueHus anredpe BXOAAT TaKKe AaJIbHEWIIee pa3BUTHE
QJITOPUTMUYECKOIO MBIIIJIEHUS, HEOOXOIUMOTO, B YaCTHOCTH, JJISl OCBOCHUS Kypca
MHPOPMATUKK, U  OBJAJCHUE HaBBIKAMU  JIEAYKTUBHBIX  PaCCyKJIEHUM.
[IpeoOpa3oBaHre CHUMBOJBHBIX (OpPM CIOCOOCTBYET pPa3BUTUIO BOOOpPAKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue (pyHKIMOHATbHO-Tpa(UUIECKON JIMHUU HAlEICHO Ha MOIy4YeHHE
oOy4JaronMMuUCs 3HaHUM O (PYHKITUSAX KaK Ba)KHEHIIEH MaTeMaTHYeCKOW MOeNu
JUI OTIMCAHUS ¥ UCCIEeI0OBAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
oOuectBe. 3yuenue marepuana cnocoOCTBYET pa3BUTHIO Y 00YUAIOIIUXCS YMEHHUS
WCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaa B (HOpMUPOBAHHE
MPEICTaBICHUA O POJIM MAaTEMATHUKH B PA3BUTHH IIUBUIIM3AINH U KYJIbTYPHI.

CormacHo ydeOHOMY ImaHy B 7—9 Kimaccax wu3ydaeTcss Y4eOHBIA Kypce
«Anrebpa», KOTOPHIH BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3esbl COACpPKaHUS:
«Yucna W BBIUUCICHUS», «ANreOpanyeckue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiiacce —
102 vaca (3 gyaca B Hepenio), B 8 kinacce — 102 vaca (3 yaca B Hezienio), B 9 kiacce
— 102 yaca (3 yaca B HEJICIIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobert k apyrou. [loHATHe panmMOHAIBLHOTO YHCHA, 3alllCh, CpPaBHECHHE,
VOOPSAOYMBAHUE  pAlMOHANBHBIX — 4Hceld. Apudmernyeckue JEHCTBUS C
palMOHAIIBHBIMYA YMCIIamMu. Pelenue 3aaad U3 peaJbHOW NPAKTHKW HA 4acTH, Ha
Ipoowu.

CreneHb C HaTypaJIbHbIM TIOKa3aTeleM: OIpejesieHne, Npeodpa3zoBaHue
BBIP@XKEHUI HAa OCHOBE OIpEIEICHHUs], 3aUCh 0obIIMX yucesn. [IpouenTsl, 3anuce
IPOLEHTOB B BHUJIE ApOoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha
IIPOLICHTHI, pELICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKH.

[IpumMeHeHNE TPU3HAKOB  JEIMMOCTH, PA3JI0KEHHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4ucile TMpsMas U oOparHas
MIPONOPLIMOHAIBHOCTH.

AJuiredOpanvecKue BbIPaKeHUs!

[lepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTumblie
3Ha4YeHUs NepeMEeHHBIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJC
dbopmynbl. Beraucnenus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiia NPeoOpa3oBaHUs CyMM H
IPOU3BE/ICHUH, TPaBUIIa PACKPBITHS CKOOOK Y MIPUBEIEHUS IOJOOHBIX ClIaraeéMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITI0KA3aTEIEM.

OpHounensl 1 MHOrouneHsl. CreneHp MHoOrouieHa. CiokeHue, BbIYUTaHUE,
YMHOEHHUE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBaIpaT CyMMBI
1 kBaapat pasHoctu. opMyna pa3HOCTH KBaaApaToB. Pa3nokeHne MHOTOYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHMs U HEPABECHCTBA

VYpaBHeHHe, KOpPEeHb YypaBHEHHUS, NpaBuia MpeoOpa3oBaHUS YypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YHMCIO KOPHEW JIMHEWUHOTO
ypaBHEHUSI, PEIICHUE IMHEWUHBIX ypaBHEeHUN. COCTaBleHUE YPABHEHUM O YCIOBUIO
3ama4u. Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOLIBI0 YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C ABYMsS MEPEMEHHbIMH U ero rpaduk. Cucrema IByX
JIMHENHBIX YPaBHEHUM C JByMs NEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
croco0oM noAcTaHOBKHU. [IprMepbl pelieHust TEKCTOBBIX 33/1a4 € MOMOILBIO CUCTEM
YpaBHEHUN.

DyHKIMHA

Koopaunara Touku Ha npsAMon. YucoBble TPOMEXKYTKU. PaccTossHne Mexay
IBYMsI TOYKAMU KOOPAMHATHOM IPSIMOM.



[IpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. Alcuucca U opJuMHaTa
TOYKH Ha KOOPJAUHATHOM IMI0cKOCTH. [Ipumepsl rpadgukoB, 3a1aHHbIX GopMyIamMu.
Urenue rpadukoB peasbHbIX 3aBUcUMoOcTel. [lonstue dynkuuu. ['padux pyHkuuu.
CgoiictBa (yukiui. JIunerinas ynkuus, e€ rpaduk. I'paduk dyskmuu y = [x|.
I'paduueckoe perieHre TUHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KJIACC

Yuciaa v BBIYMCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHsatne o0 HppalMOHATLHOM 4YHUCIIE.
JlecsTuaabie IPUOTMKEHUS UPPAITMOHATBHBIX ynces. CBOWCTBA apu(PMETHIESCKIX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAYKECHUM
Y BBIYMCJIEHUSM. J|eCTBUTENIBHBIE YUCTIA.

CreneHb C ENbIM MoKa3zaTeaeM U €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCTA.

AuredpanvecKue BbIPAKEHUS

KBagpaTHbIil TpEXWIEH, Pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckass ApoOb. (OCHOBHOE CBOMCTBO anreOpandeckol JpoOwu.
CnoxxeHue, BBIUMTAHHE, YMHOXKEHUE, JICJICHHE anredpandeckux JapoOei.
ParmonanbHbIe BRIPAKEHUS U UX TPEOOpa30BaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIOSIIMXCA K JMHEWHBIM M KBAaJAPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHU C JABYMS II€peMEHHBIMU. [IpuMepbl pelieHus cucrem
HEJIMHEWHBIX YPaBHEHUMN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue pynkiuu. O61acTh ONpEIETICHUS K MHOKECTBO 3HAUCHUN (DYHKITUH.
CnocoObl 3aanus QyHKIMMA.

I'padpux ¢dynkuuu. Utenue cBoiicTB (yHkiuu mno e€ rpaduky. [Tpumepst
rpadguKoB GYHKIIHMA, OTPAXKAIOIINUX PeaTbHbIC MPOIIECCHI.

@DyHKIUK, OINUCHIBAIOIINE TPSMYI0O W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, uX rpaduxi. Oyukumn Y = X2, y = X3, y = Vx, y=|x|. ['paduueckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BBIYUCJICHUA



PannonansHble yucia, UppalMoOHaIbHbIE YUCIA, KOHEYHbIE U O€CKOHEUHbIE
JecsATUYHbIE ApoOr. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JlecATUYHbIE IpoOu. B3anmMHO 0JHO3HaUYHOE COOTBETCTBHE
MEXKy MHO>KECTBOM JEHCTBUTENBHBIX YACEI U KOOPAUHATHOMN MPSIMOIA.

CpaBHeHHE JIEMCTBUTENbHBIX 4HCeN, apupMeTUYeCKHe JEeUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaIOLIEM MHpE.

[TpubnukEéHHOEe 3HAYEHUE BEJIMYMHBI, TOYHOCTh TpHOIMmxKeHus1. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaToOB BEIYUCICHUI.

YpaBHeHMs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASLIMXCS K JIMHEHWHBIM.

KBaapatHoe ypaBHeHHe. Perienne ypaBHEHHMH, CBOIALIIMXCS K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPEThEU M YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMs NEpPEeMEHHBIMH M ero rpaduk. Pemienuwe cucteM AByX
JMHEWHBIX YPABHEHH C ABYMS IIEPEMEHHBIMU. PellieHre cucTteM IByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM creneHu. ['paduyeckas
UHTEpIIpETaLUsl CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alre0panyeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JTMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckas uHTEpHpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadgux u cpoiictBa. [lapabosa, KoopAUMHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbL.

I'padukn dyskmmit: y =kx, y=kx + b, y=k/x, y=x3 y = Vx, y = [x| u ux
CBOMCTBA.

YucsioBbIe MOCIEI0BATEIBHOCTH M IPOTPECCHHA

[loHsiTHE YMCIIOBON MOCIEAOBATENIBHOCTU. 3aJaHUE IOCIEHOBATEIbHOCTH
peKyppeHTHO# hopmyIoii u Gpopmysoit N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. Popmynbl N-TO 4ieHa
apu(pMETHIECKON 1 TeOMETPUUECKON MTPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne wWieHOB apu(pMETUYECKOH M TEOMETPUUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIOHECHIHAIBHBIM POCT.
CI10%HBIE NPOLIEHTBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIuuHOCTHBIE Ppe3yJabTaThl OCBOCHUS MporpaMMbl ydeOHOro Kypca
«Anrebpa» XapaKTepu3yIlTCs:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K MNPOLIJIOMY M  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, L[EHHOCTHbIM OTHOUIEHHEM K JIOCTHXKCHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCUHCKONM MAaTeMaTHYE€CKOW IIKOJIbI, K MCHOJb30BAHUIO ATHUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;

2) rpasKAaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH rpakIaHUHA U PeaIU3alliu €ro
npaB, TNPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOIEAYP TPakJIaHCKOTO O0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKUM NPUMEHEHUEM JIOCTHXKEHUM HAayKH, OCO3HAHHEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€STEIIBHOCTH YYEHOTO;

3) TpyA0BOE BOCTIMTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE YYaCTHE B pEIICHUHU TMPAKTHYECKUX 3a]ad
MAaTEMATUYECKON HAIPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMATHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU ISl YCHEUTHOW MpogecCuOHaIbHOU
NEATEIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUYAIbHON TPACKTOPUU OOPA30BAHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAJFHOMY UM  3CTETHUYECKOMY BOCHPUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, pEUICHUH, PACCYX ICHUH, YMEHHIO BHJIETbH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSA:

OpPUEHTALIMEX B JIESITEIBHOCTH Ha COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, MPUPOIBI U
o01iecTBa, MOHMMAHWEM MaTEeMaTUYeCKOM Hayku Kak cdepbl UeI0BEeYeCKOU
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTHUS LUBUIIA3ALINM,
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKH M MATEMATUYECKOU KYJbTYpOW KaK CPEICTBOM
MO3HAHUS MHpA, OBJAJCHUEM NPOCTEHUIINMU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢u3nueckoe BocnMTaHMe, (POPMHUPOBAHHE KYJLTYPHI 310POBbSI H
IMOIMOHAJIBLHOIO 0JIArONoJTyYns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATUYECKUE 3HAHUA B HHTEPECaxX CBOETO
3I0pOBbsi, BEJIEHUS 370POBOT0 00pasa KU3HU (310pOBOE MHUTAHUE,



cOQIaHCUPOBAHHBIA PEXKUM 3aHATUH M OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBbIKa pehIeKCUM, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYECKOe BOCTIHTAHHE:

OpUEHTAaIMEN Ha TPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM JJIsl pEelIeHUs 3a]1a4 B
00JIaCTH COXPAHHOCTU OKPYXKAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MMOCJEICTBUM AJI OKpYyKaroueh cpeibl, 0CO3HAHUEM TI100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOIEeM U IMyTeH UX pelIcHus;

8) amanTanusi K W3MEHSIIOIMMMCS YCJIOBHAM CONMAJIBHON M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO EATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrHX JOJed, IpHOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMyIUpOBATH UJEH, MIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyalMlO, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TpPeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBAThH
NpPUHUMAEMbIe PEHICHUs U JEHCTBUA, (HOPMYIUPOBATH U OICHUBATH PUCKU H
MOCJIENICTBUS, (DOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornueckune aeiicTBUS:

® BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHUW MEXIy MOHATHUSAMHU, (DHOPMYITUPOBATH
OTIpEJICNICHNs]  MOHSATWUW, YCTAHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKayu, OCHOBAHUS JIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmynupoBaTh U  NpeoOpPa3OBBIBATH  CYXICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENIbHBIE, €IWHUYHBIC, YacTHbIE W OO0ImIHe,
YCIIOBHBIE;

® BBISBIATh  MATEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTUBOpeYMs B (akTax, TaHHBIX, HAOMIOMCHUAX U YTBEPXKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

e JenaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTUH;

e pa30upaTh MOKA3aTEIbCTBA MATEMATHUECKUX YTBEPXKIAECHUH (TIPSMBIE B OT
MPOTUBHOTO), MPOBOJAUTH CAMOCTOSTEIILHO HECIIOKHBIE JIOKA3aTeIbCTBA



MaTeMaThuyeckux (haKToB, BBICTPAMBATh APryMEHTAIIMIO, MPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

® BBHIOMpPATH CMOCOO pelieHus: ydeOHOM 3aayu (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEUICHMs, BBIOMpaTh Hamboiee NOAXOMANMNA C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

® HCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS,
dbopmyapoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HCKOMOE M JIlaHHOE, (OPMUPOBATH
TUIO0TE3Y, aprYMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

® [POBOJIUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY ILJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKy COOOM;

® CaMOCTOSITENILHO (POpMyIUpPOBaTH 00OOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJIEHUS, HUCCIEIOBaHUs, OILEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHUIA;

® [IPOrHO3MPOBATH BO3MOXHOE PA3BUTHE MPOIECCA, & TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanmei:

® BBISBIATH HEIOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIIUU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

® BHIOMpPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh U WHTEPHPETUPOBATH
UH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpECTaBICHUS;

e BbIOMpaTh (GOPMY MNPEACTABICHUS HMHPOPMALMU M HWIUIFOCTPUPOBATH
peraemMpie 3aladyd CXeMaMH, JIuarpaMMamH, HWHOW Tpaduko U uX
KOMOMHAIIUSIMU;

® OIICHMBATh HAAE&KHOCTh HHQPOPMALMU IO KPUTEPUSIM, MPEIT0KEHHBIM
y4uTeNeM UiIu COPMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC YUeOHbIE 1elCTBUA:

® BOCHPUHUMATH U (HOPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBHUSIMU
U LIeJISIMH OOILIEHHUS, ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUS MO XOAYy PEIICHUs
3a/1a4i, KOMMEHTHPOBATH ITOJy4YECHHBIN pe3yJIbTaT;

® B X0J€ OOCYXKIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIE Ha TIOUCK
pPEILIEHHUsI, COMOCTABIATH CBOM CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3WIIMM, B
KOPPEKTHOU popMe hopMyIMpOoBaTh Pa3HOTIIIACHS, CBOM BO3PAKECHHUS;

® I[IPEACTABIATH  PE3yJbTAaThl  PEUICHUS  3aJadd,  OJKCIIEPUMEHTA,
UCCIIEZIOBAHNS, IPOEKTA, CAMOCTOSATEIHHO BRIOUPATH (POPMAT BBICTYTUIICHHS
c y4€TOM 3a7a4 IPE3eHTALNUN U 0COOCHHOCTEN ayTMTOPUH;



® TIOHUMATh M UCTIOJIH30BAThH MPEUMYIIIECTBA KOMAHHOW U MHANBUIYaTEHON
paboThI MPU PEIICHUH YI€OHBIX MAaTEMAaTHUECKUX 3a7ad;

® TIPUHUMATH I1€Jh COBMECTHOM NEATEILHOCTH, INIAHUPOBATH OPTaHU3AIINIO
COBMECTHOM paloThl, pacmpenenarb BHUAbI pabdOT, JI0roBapUBaThCH,
00CyXJ1aTh TIPOLIECC U PE3YNIbTAT pabOThI, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOJIEH;

® y4yacTBOBaTh B TPyHmoBbIX ¢dopmax padboTel (00CyXkaeHHs, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh paOOTHI
U KOOPAWHHPOBATH CBOM JEHCTBHUS C JPYTUMU UWICHAMH KOMAaH/IBI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1eCTBUS
Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aITOPUTM PEIICHUs 3aAadd (WA €ro
4acTh), BBIOMpATh CIOCOO PEIICHUsS C YYETOM HMMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBAThH
BapHaHThI pEUICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUK.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:
® BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOLECCA U pe3yJIbTaTa
pELIeHUs] MaTEMaTUYECKOM 3aauH;
® [IPEABUJIETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTB IIPY PELIEHUY 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOM LI€JIN U
YCIOBUSIM, OOBSICHATh HMPUYUHBI JOCTHKEHUS WM HEAOCTHIKEHUS LIEJH,
HaXOAUTh OIINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydeHuss B / KJiacce OOYYAIONIIMICA TMOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YJIbTAThI:

Yuciaa v BIYUCICHUSA

BrImoHATh, coYeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETUUECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIIaAMU.

HaxonuTh 3Ha4YeHUsT YUCIOBBIX BBIPAKCHHUH, MPUMEHSIThH Pa3HOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUN, COJAEPIKAIINUX
O0OBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexomuth OT 0AHOW (HOPMBI 3alMUCH YKCeN K Apyrou (mpeoOpa3oBbIBaTh
JECATUYHYIO IpO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUYHYIO IPOOBb).

CpaBHUBAaTh M YIIOPSI0YMBATH PAlMOHAJIbHBIE YHCIIA.

OKpyTasTh YKCIIA.



BBINTONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYUCICHNUN, OLEHKY 3HAYCHHU
YUCJIOBBIX BBIPAXEHUI. BBINOIHATE NEHCTBHSA CO CTENEHSAMHU C HATypaJbHBIMU
IIOKA3aTeIIIMH.

[IpuMEHATh MPU3HAKY JEITMMOCTH, Pa3JIOKECHUE HA MHOYKUTEIN HATYPAJIbHBIX
quced.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOILIEHUEM
BEJIUYMH, IPONOPLUUOHAIBHOCTBIO BEIUYMH, IPOLICHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMMU
paccMaTpuBaEMbIX OOBEKTOB.

AnredOpandeckue BbIPaKeHUsA

Hcnonp30Bath aireOpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATD €€
B IIPOLIECCE OCBOCHUS yUeOHOT0 MaTepHara.

Haxonute 3HaueHusi OyKBEHHBIX BBIPDAKEHUI MpPHU 3aJaHHBIX 3HAYECHUIX
IIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHus LENOro BbIPAKEHUS! B MHOTOWIEH MTPUBEICHUEM
MOJ00HBIX ClaraeMbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHAa HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOUJIEH, TPUMEHSTH (DOPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyILIECTBIATh PA3JIOKEHUE MHOTOWIECHOB HA MHOMHUTEIM C ITOMOILIBIO
BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHTES, TPYIIUPOBKU CIIaraéMbIX, IPUMEHEHUS
(opMyJ1 COKpaIEHHOTO YMHOXKEHHUS.

[TpumensTs npeoOpa3zoBaHUsi MHOTOUJICHOB JUIsSl PELICHUS Pa3IMYHbIX 3a7a4
U3 MaTEMAaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEATIbHON IPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEM C HATypaJIbHBIMHM IOKA3aTEIAMU IS
npeoOpa3oBaHUs BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate JMHENHBIE ypaBHEHHs C OJHOW IMEPEMEHHOM, NPUMEHsSS IpaBHIIA
Iepexoia OT UCXOJHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBusercs
JIX YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKre METOIbl IPHU PEIIEHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map YUCEN, SBISIIOUUXCS PEHICHUEM JIMHEHHOTO
YPAaBHEHHS C IByMS IEPEMEHHBIMH.

CTpouTh B KOOPAUHATHON MIOCKOCTH IpaUK JUHEHHOTO YPAaBHEHHUS C ABYMS
NEPEMEHHBIMH, MOJIb3YSCh TpadUKOM, IPUBOAUTH IPUMEPHI PELLICHUS YPaBHEHHUSL.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
qucie rpaguiecku.

CocTaBnsATh M pellaTh JIMHEMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIOBUIO 3aa4i, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a71a4¥ IIOJIy4YEHHBIN pe3yJIbTar.

DOyHKIMHA



N300pakaTh Ha KOOPAUHATHOMN MPSIMON TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIWHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YUCIOBBIEC TPOMEKYTKH Ha
anreOpanyeckoM S3bIKe.

OTmeuaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TUHEHHBIX GyHKIHH. CTpouTh rpaduk QyHKIMH Y = [X|.

OnuceiBaTh C TMOMOLIBI0 (YHKIIMH HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMs, DPACCTOSHHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
POU3BOIUTEILHOCTD, BpeMsi, 00bEM paboTHI.

HaxonuTs 3HaueHue (HyHKIMU IO 3HAYCHUIO €€ apryMeHTa.

[lonumath Tpaduueckuii cnoco0 MpeaCcTaBICHHS M aHaiu3a WHGPOpPMAIUH,
U3BIIEKATh U MHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyueHus B 8 KJjacce OOy4arolmuMics TMOJYYUT CICAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUSA

Hcnonp30BaTh HadajdbHbBIC IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIIBHBIX
qucell Il CPAaBHEHUS, OKPYTJIEHHS U BBIUMCICHUN, N300pakaTh JEHCTBUTEIbHBIC
YyCjla TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[TpumeHsATh TOHATHE apU(PMETUUYECKOrO0 KBAaJPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHHU, MCIONb3Yys MPU HEOOXOAMMOCTH KaJlbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX KBaJApAaTHbIE KOPHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JIE€CSITHYHBIX
npobeit u crenenert uncia 10.

AJiredpanyecKkue BbIpaKeHUs

[IpyMEHATP TNOHATHE CTENEHW C LENbIM  ITOKA3aTEJEM, BBINOJHAThH
npeoOpazoBaHus BEIpAXKEHHM, COEPKAINX CTENEHHU C IIeJIbIM ITOKa3aTeseM.

BbINONHATE TOXK/IECTBEHHBIE TPEOOPa30BaHUS PAllMOHATIBHBIX BHIPAKEHUHN Ha
OCHOBE MPaBUJI IEHCTBUI HAJl MHOTOUJICHAMHU U alreOpandecKuMu IpoosiMu.

PacxiianpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[TpumensTs npeoOpa3zoBaHUs BbIPAXEHHUM AJIS PEIICHUs pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEAJIBHON IPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Peware nMHENHBIE, KBAaIpaTHBIE YPAaBHEHUS W PallMOHAIBHBIE YpPaBHEHMUS,
CBOJSILIAECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOaANTE MPOCTENUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPABHEHUN PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT clIOBeCHOW (HOPMYITUPOBKM 3adaud K €€ anreOpamdecKou
MOJENN C IIOMOULIBIO COCTAaBJIEHUsS YPAaBHEHUS WIM CHUCTEMBl YPaBHEHMH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H ITOJYyYEHHBIA PE3YJIbTaT.



[TpuMeHsTH CBOWCTBA YHCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OIICHKH, PEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJIHOM NIEPEMEHHOMN U MX CHCTEMBI, IaBaTh IPpauIecKyro
WLTFOCTPAIIMEO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[ToHuMaTh M MCHOJB30BaTh (YHKIIMOHAIbHBIC MOHATHS M S3bIK (TEPMHHBI,
CHUMBOJIMYCCKUEC O00O3HAUYCHHMs), OMPEACIATh 3HAUYeHHE (YHKIMHU I10 3HAYCHHUIO
apryMeHTa, ONPEeIeNIATh CBOWCTBA (PYHKITUH 110 €€ TpaduKy.

Ctpoutb rpadMKu 3JIEMEHTAPHBIX (PYHKIINUH BUJIA:

y=k/x,y =x% y=x3y = |X|, y = VX, OIHCHIBATH CBONCTBA YHCIOBON PYHKIIHH
o e€ rpaduky.

K xoniy oOyueHus B 9 KJjacce 0Oy4arolmuics TMOJYYUT CICAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yuciaa v BHIYMCICHUS

CpaBHUBATH U YIIOPSAOYMUBATH PALIMOHATIBHBIE U HPPALIMOHAIIBHBIC YUCJIA.

BrinonssTs apudMeTuueckue JeHCTBUS ¢ palldOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS ¢ UPPALMOHAIbHBIMU
YU CJIAMHU.

Haxonuts 3Ha4ueHUs CTENEHEN C LETBIMU MOKA3ATEIISIMUA U KOPHEW, BBIYUCIISITh
3HAYEHUS YUCTIOBBIX BHIPAXKECHUM.

OKpyrJisITh  IEUCTBUTEIBHBIC YMHCIIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIC ¥ KBAJIpaTHBIC YPAaBHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpocTenlne APOOHO-pAllMOHATIHBIE YPABHEHHUS.

Pemate cuctemsl IByX JIMHEWMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMH M
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJISICTCS TMHEHHBIM.

Pemate TekcTOBBIE 3amayu  anreOpandecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUueCcKuX MpeCTaBlIeHn (YCTaHaBIMBATh, UMEET
M YpaBHEHUE WJIM CHUCTEMA YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHeliHbIE HEpPAaBEHCTBA, KBaJApPaTHBIC HEPABEHCTBA, H300pakaTh
peleHre HEpaBEHCTB HA YHCIOBOM MPSMOM, 3alUCHIBATh PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiath  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJpaTHOE HEPABEHCTBO, HW300pa)kaThb pEIICHUE CHUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3aMUChIBATh PEIICHHUE C ITOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3TUYHBIX 3a7a4.

DOyHKIUU

Pacro3naBath (yHKIMM W3y4eHHBIX BHIOB. [l0Ka3pIBaTh CXEMAaTHUUECKH
pAacIoIOKeHUEe Ha KOOPAMHATHOW IJIOCKOCTH TpadukoB QyHKIWH BHma: Y = KX,



y=kx+b, y = k/x, y = ax?+bx + ¢,y = X3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIA
K03 (UIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIUH.

CrpouTh 1 HU300paXkaTh CXEMATUYECKU IpaUKU KBaJpaTHYHBIX (DyHKLUH,
OTHCHIBATh CBOMCTBA KBAPATUYHBIX (PYHKIIHH MO UX TpaduKaM.

Pacnio3naBaTth kBajgpaTHuHyio QyHKIUIO 10 (opMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCIEI0BATEIbHOCTH H POTPEeCCHH

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCHU TIPU Pa3HbBIX
CIoco0ax 3aJaHusl.

BBINONHATE  BBIUMCIACHUS C  HKCIOJNb30BaHHWEM (QopMya N-ro 4jaeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YJIEHBI MOCJIEIOBATEIIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YUCIIOBBIMH IOCJIEOBATEIBHOCTAMHU, B TOM
quCclie 33Ja4d U3 peanbHOM JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Yucna u BeIUUCIICHUS. PalinoHaibHbIC bubmuoreka [JOK
1 25 1
qucia https://m.edso0o.ru/7f415b90
bubmuoreka [JOK
2 AnrebpanyecKkue BRIPOKCHHS 27 1 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 YpaBHCHHS U HCPABCHCTBA 0 https://m.edso0o.ru/7f415b90
bu6nmoreka [JOK
4 K . @ 24 1
OOPAMHATSI H rpaQuicH. PyHKIHH https://m.edso00.ru/7f415b90
bu6mmoteka [IOK
II 1
> OBTOpeHHE ¥ 0000meRHe 6 https://m.edso00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 102 5 0

[TPO'PAMME
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8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoabnubie | IIpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
bubmuoreka [JOK
1 Uwucna u Beranciienus. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTENneHsb C 1eIbIM 7 bubmuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuorexa [IOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBueHus u HepaBeHCTBa. KBajpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CHCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
) .
8 YHKLUH. OCHOBHEIC MOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) | 9
ynkuuH. qucnossie pyniuum https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHHE  0bobmeHHe https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I1O
- 102 5 0

I[TPOIT'PAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3ae/ioB U TeM uuppoBbIe
Ne n/m past Konrpoubusie | Ilpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
1 Uwucna u Beraucienus. JelicTBUTENbHbBIC 9 bubmmoreka [JOK
yucna https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnmnoreka [JOK
OJIHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [JOK
YpPaBHEHUU https://m.edso0o.ru/7f419d08
bubmmoteka [IOK
.H 1 1
4 VpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
° Gymxun 16 1 https://m.edso00.ru/7f419d08
bu6nuoreka [JOK
6 Uucnoble NOCneq0BaTENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 18 1 bu6nunorexa [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYASI [TIPOTPAMMA
(ID 1396128)

yueOHOro kypca «I'eomerpusi»

1151 oOygaromuxcst 7-9 KiaaccoB

HOACHUTEJDBHAA 3AIIUCKA

I'eomeTpuss Kak OJQWH W3 OCHOBHBIX pa3ciIOB IIKOJIBHOM MaTEMaTHKH,
UMEIOUINI CBOEH 11eNbI0 00€CIeYnTh U3YYeHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOLIEHWM M B3aUMHOE DPACIOJIOKEHHE, OIUPAaeTCs Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHUs reOMETpUH Ha YpPOBHE OCHOBHOIO
oO1ero o0pa3oBaHMs 3aKIIOYAETCA B TOM, YTO OOYyYarOLIUHCS YUYUTCS MPOBOJUTH
JIOKa3aTEIbHBIE PACCYXKIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCy IeHuss «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT HPHU3HAKOB,
dbopMyIUpOBaTH OOpPaTHBIC YTBEPIKICHHUS.

Bropoi 1enpl0 u3y4yeHHs TEOMETPHUM SBISAETCS HCIIONb30BAHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWHU KaK MaTEMaTUYECKUX, TaK U MPaKTHUUYECKUX 3ajady,
BCTpEUAIOUIUXCA B peajbHOM ku3HU. OOyyaromuics AOKEH HayYUThCs
OTIpEeECNIUTh T€OMETPUUECKYI0 (DUTYpy, ONMMCaTh CIOBAMHU JaHHBIM YepTEX WM
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO JJINHY
ONTOBOJIOKOHHOTO Kaless uiau TpeOyemble pa3Mephl rapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIUTENbHAS JINHUS B W3yYEHHH T'€OMETPHH.
[Ipu pemieHuu 3a7ad MPaKTUYECKOTO XapakTepa OOy4YaroIIMICs YYUTCS CTPOMUTH
MaTeMaTUYECKUE MOJEIN PpPEAIbHBIX JKU3HEHHBIX CUTyalWld, IPOBOAUTH
BBIYMCJIEHUS U OLICHUBATh aJIEKBATHOCTD MOJYYEHHOT'O pE3yJIbTaTa.

KpailHe BaxHO NOMYEPKUBATH CBA3UM TEOMETPUU C APYTUMHU Y4EOHBIMU
npeIMeTaMu, MOTUBUPOBATh HCIOIb30BaTh OIMpPENEICHHUs] TEOMETPHUUECKUX (PUTYD
U TIOHSTUH, JTEMOHCTPUPOBATH NMPUMEHEHHE IMOJTYYEHHBIX YMEHUW B (PU3UKE |
TEXHHUKE. DTU CBS3M Hambosee SpKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHar» u «Teopema
[Tudaropar.

VYueOubiit kypc «l'eomeTpusi» BKIIOYAET CIAEAYIOIIME OCHOBHBIE Ppa3ieiibl
conepxkanusi: «l'eomerpuueckre Qurypsl M HUX CBOicTBa», «V3Mepenue
FEOMETPUYECKUX BENMYHUHY», «Jl€KapTOBbI KOOPAMHATHI HA IIOCKOCTH,
«BexkTopsb», «IBIKeHUs IIIOCKOCTHY, «[Ipeobpa3oBanus mogodus».



Ha u3ydenue yuedbHoro kypca «['eomerpus» orBoaurcs 204 gaca: B 7 kiacce
— 68 gacos (2 yaca B Heenm0), B 8 kitacce — 68 yacos (2 yaca B Hezeno), B 9 kjacce
— 68 yacoB (2 Jaca B HECIIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YTros. Buibl
yriioB. BepTukanbHble W cMmexHBIE YIUIBL. buccekrpuca yrmna. Jlomanas,
MHOTrOYyroyibHUK. [lapaiineapsHOCTh M NEPIEHINKYIIAPHOCTD MPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE IOCTPOEHUS € IOMOIIBK LUPKYJSI M JIMHEUKUA. TpeyrojbHHK.
Bricota, Mmenuana, OuccekTpuca, UX CBOIMCTBA.

PaBHOOeOpeHHBIE M  PAaBHOCTOPOHHHM  TpeyrojibHUKU. HepaBeHCTBO
TPEYroJbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOTO TpeyroybHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOICTBA ¥ IPU3HAKY NMAPAIIIENBHBIX IPSAMBIX. CyMMa YIJIOB TPEYTOJIbHUKA.
Breminue yriel TpeyrojbHUKA.

[IpssMoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MeAWaHbl NPSIMOYIOJBHOTO
TPEYrOoJbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [Ipu3Haku paBeHCTBA IPAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpSAMOYTOIBHBIN TPEYTONIBHUK € YIJIOM B 30°.

HepaBeHcTBa B IeOMETpUHU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yriie U OOJbLIEH CTOPOHE TPEYroJbHHUKA.
[leprieHIUKYIISIp U HAKJIOHHASL.

['eomeTprueckoe MeCTO TOYEK. bHccekTpuca yriaa H  CEpeauHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa MW JAuamMeTp, HX CBOWCTBa. B3aumHoe
pPAacmoJIOKEHUE OKPY>KHOCTUA W mpsiMor. KacarenbHas M CEKyllas K OKPY>KHOCTH.
OKpyXHOCTb, BIMCaHHAas B YroJ. BrnucaHHas ¥ oONHMCaHHas OKPYKHOCTH
TPEYrOJbHUKA.

8 KJIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmprusHaku U CBOMCTBa. YacTHbIE
CiIydau TapajijieiorpaMMOB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpamemnwmsi, paBHOOOKasi Tpamerusi, €€ CBOWCTBA W TMPU3HAKH.
[IpssmoyromnbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpEMA O MPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHHKa.

[Togobue TpeyroJbHUKOB, Kod(pduuueHT momodus. IlpuzHaku mnomoous
TPEYroiabHUKOB. [IpuMeHenne no1o00us Mpu pelieHur MPaKTUUECKUX 3a/1a4.



CpoiicTBa miomaaed reoMerpudyeckux ¢uryp. Dopmysbl i TUIOMIAAH
TpPEeyroJibHUKa, MapajiesorpaMma, pomOa u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
OJ00HBIX (UTYP.

Boruncnenue miomniaae TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu pemeHUH
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOIO YyIJia MNPSIMOYTOJBHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXEeCTBO. TpuronoMmerpudeckue GyHKIUN
yrioB B 30, 45 u 60°.

BrnricanHble ¥ LIEHTPaJIbHBIE YIJIbI, YTOJI MEXKYy KacaTeIbHOU U XOPAOU. YTJbl
MEXJy XOpJlaMH M CEKyIIUMH. BhucaHHbIE W ONUCAHHBIE YETHIPEXYTOIBHUKHU.
B3aumHoe pacnonokeHue IByX okpyxkHocTeil. Kacanume oxpyxkHocteil. OOmiue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, Tanrenc yrmoB or O mo 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIBI IPUBEICHHUSL.

Pemenue tpeyroapsHuKoOB. Teopema KOCHHYCOB U TeopeMa CUHYycOB. Pemenne
MIPAKTUYECKUX 3a/1a4 C UCITOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [logo0me COOTBETCTBEHHBIX IJICMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIBHOM.

Bektop, aimHa  (MOAynb)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAMPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€paluy HaJ BeKTopaMmH. PaznokeHue BeKTOpa IO JBYM
HEKOJUIMHEApHBIM BekTOopaMm. KoopaunaTel BekTopa. CKaIIpHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHUSI IJIMH U YTJIOB.

JlexkapToBbI KOOPAMHATHI HA INIOCKOCTU. Y PaBHEHUS MIPAMOM U OKPYKHOCTH B
KOOpPJIMHATAX, NIEPECEUCHHE OKPYKHOCTEH W MpsAMBIX. METOJ KOOPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKpYKXHOCTH. [ pagycHas u paguanHas
Mepa yriia, BBIUHUCICHWE JJIMH AYr OKpyXHOcTei. [lnomianb kpyra, cexropa,
CErMeHTa.

JIBKEeHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uryp (dJIeMeHTapHbIC
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHS MPOTrpaMMbl Y4EOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K MPOLIOMY M  HACTOSIIEMY POCCHICKOU
MaTeMaTHUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHJKEHHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCUHCKON MAaTeMaTUYE€CKOW IIKOJIbI, K HMCIOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;

2) rpasKAaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINMOJTHEHUIO 00S3aHHOCTEN Irpak/laHUHA U pealliu3allii ero
npaB, TMPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUHN, MPOLEAYP TPaXIaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKUM NPUMEHEHUEM JIOCTH)KCHUW HAyKH, OCO3HAaHMEM BaKHOCTH
MOPAJIbHO-3TUYECKUX PUHIIUIIOB B I€STEIILHOCTH YYEHOTO;

3) TpyaoBO€e BoCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B pEIICHUH TMPAKTHYECKUX 3a]ad
MAaTEMATUYECKON HAIPABJICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMATHYECKOTO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH KU3HU ISl YCHEUTHOW MpogecCuOHaIbHON
NEATEeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUyAIbHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETHYECKOMY  BOCHPHITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHUM, PACCYX ICHUN, YMEHHUIO BHJIETbH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSA:

OpPUEHTALIMEX B JIESITEIBHOCTM HAa COBPEMEHHYK) CHUCTEMY Hay4YHBIX
MIPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKA, MPUPOABI U
oO1iecTBa, MOHMMAHUEM MaTEeMaTUYeCKOM HayKu Kak cdepbl YeloBEeUeCKOM
JNEATEIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PA3BUTHUS LIMBUJIA3ALINH,
OBJIQJICHUEM SI3IKOM MAT€MAaTUKHW M MATEMATUYECKON KYJbTYpOW KaK CPEACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMHU HABBIKAMU HCCIEI0BATEIBCKOM
NEATEIbHOCTH;

6) ¢u3nueckoe BocnMTaHMe, (POPMHUPOBAHHE KYJIbLTYPHI 310POBbS H
IMOIMOHAJIBLHOIO 0JIArONoJTyYns:

TOTOBHOCTBIO IPUMEHSTh MATEMATHYECKUE 3HAHWS B HHTEpECax CBOETO
3J10pPOBbsI, BEJIEHUS 3[0POBOT0O 00pasa KM3HU (3710pOBOE MHUTAHUE,



cOQIaHCUPOBAHHBIA PEXKHUM 3aHATUH M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBbIKa pehIeKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYECKOe BOCTIHTAHHE:

OpUEHTAaIlMEl Ha TPUMEHEHUE MATEMATUUYECKUX 3HAHUM JJIs pelIeHUs 3a71a4 B
00JIaCTH COXPAHHOCTU OKPYXKAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MMOCJEICTBUM AJI OKpYyKaroueh cpeibl, 0CO3HAHUEM TI100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOIEeM U IMyTeH UX pelIcHus;

8) amanTanusi K M3MEHSIIOIMMCS YCJIOBHSAM COMMAJIBHON M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO EATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrHX JOJed, IpHOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMyIUpOBATH UJEH, IOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJIICHUSIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIMUTBHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMlO0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KakK BbI30B, TpPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbIe pEIICHUs U JCHCTBUSA, (OPMYIUPOBATh W OLIEHUBATh PUCKH U
MOCJIENICTBUS, (DOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble jornueckune aeiicTBUS:

® BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TOHATUM, OTHOIICHUM MEXKIy TMOHATUAMU, (OPMYIHPOBATH
OTpECICHUs]  TIOHSTHM,  YCTAHABIWMBATh  CYIICCTBEHHBIM  MpPHU3HAK
Kiaccu(ukanyu, OCHOBAaHUS JUIsi OOOOINEHUS W CpPaBHEHWS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBHIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHBIC, €JWHUYHBIC, YacCTHbIE U OOIIue,
YCIJIOBHBIE;

® BBISBIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeYrs B (pakTax, AaHHBIX, HAOMIOMCHUAX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH TSI BBISIBIICHHS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

e JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

e pa30upaTh MOKa3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUU (TMPSAMBIE U OT
MPOTUBHOTO), TTPOBOJUTH CAMOCTOSATEIILHO HECIIOKHBIC JOKA3aTeIhCTBA



MaTeMaTU4ecKuX (aKToB, BBICTpAUBATh APTYMEHTAIMIO, MPUBOAMUTD
IPUMEPBI U KOHTPIIPUMEPBL, 00OCHOBBIBATh COOCTBEHHBIE PACCYKACHMUS;

e BHIOMpPATH CMOCOO pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pElIeHMs, BBHIOMpaTh Hauboyiee MNOAXOASAMUNA ¢ YYIETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

® UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKAA MHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BONPOCHL, (UKCUPYIOLIME MPOTUBOpPEYHE, MpodieMy,
CaMOCTOATENIbHO yCTaHABJIMBATh HCKOMOE U JaHHOe, (OpMUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBIICHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEA0BAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKy COOOM;

® CaMOCTOSITENILHO (POpMyIMpOBaTh 0OOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBENEHHOTO HAOMIOACHUS, HCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIECHUIA;

® T[IPOrHO3MPOBATh BO3MOXHOE pA3BUTHE IMpOLECCA, a TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanmei:

® BBISBIATh HEIOCTATOYHOCTh W W3OBITOYHOCTH HWH(OpPMAIUU, HdaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH W WHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEACTaBICHUS;

e BbIOMpaTh (HOpMYy TpeacTaBlieHUs HWHOOpPMAMU M WUIIOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JuarpaMmaMu, HWHOW Trpaduko U HX
KOMOMHAIIMSIMU;

® OIICHMBATh HANEKHOCTh HHGOPMAIMM TI0 KPUTEPUSIM, MPEII0KEHHBIM
y4uTeseM Uiu COPMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

® BOCIPUHUMATH U (HOPMYITUPOBATH CYXKJICHHSI B COOTBETCTBUU C YCIOBUSIMH
U LEJISIMU OOIIEHUS, ICHO, TOUYHO, TPAMOTHO BhIPaXKaTh CBOKO TOUKY 3PCHUS
B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOJIY PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yJIbTaT;

e B x0Ji¢ 00CYXJICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMOU TEMBI,
poOJIeMBbI, perraeMoil 3aa4u, BHICKa3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK
pelIeHUs, COOCTABIATh CBOU CYXKJICHUS C CYKICHUSIMU JPYTUX YUYACTHUKOB
Jyanora, OOHApYKMBATh Pa3IMUMe€ M CXOJCTBO TO3WIMH, B KOPPEKTHOM
dbopme hopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

® [IPEACTABJIATH PE3YJIbTATHl PELICHUS 3a7a4H, YKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MIPOEKTa, CAMOCTOSTEIHLHO BBIOMPATh (hOpPMAT BBICTYILJICHUS C yIETOM 3a/1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayuTOPHUH;



® [IOHUMATh W UCIOJIH30BATH MPEUMYITIECTBA KOMAHAHOW ¥ WHIUBUTYTBHON
paboTHI MPU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

® [IPUHUMATH IIEJTh COBMECTHOHN ACATEIBHOCTH, TJIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOM pabOThl, pacnpenesisTh BHABI padoOT, J10rOBApUBATHCH,
00CYXJ1aTh MPOLECC U pe3ybTaT paboThl, 00001aTh MHEHUSI HECKOJIbKHUX
JIIOJICH;

® y4yacTBOBaTh B TIpynmoBbIX ¢opmax paboTel (0OCyxkaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOIHSATH CBOIO YaCTh paOOTHI
U KOOPIAWHHPOBATH CBOM JECUCTBUS C JPYTUMU 4YJICHAMU KOMAaH/IBI,
OIICHMBATh KAadeCTBO CBOETO BKJIAJa B OOIMMIA MPOAYKT TIO KPHUTECPHUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTaBJIAThH IJIAaH, AITOPUTM PEIIEHUs 3a7auyd (WA €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS] C YYETOM HMMEIOLIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHUPOBAThH
BapHaHThI pEUICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJJIEKT:
® BJAJETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS MpoOIiecca U pe3ysbTara
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;
® [IPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH P PELICHUH 3aa4H,
BHOCUTb KOPPEKTUBBI B JESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBHUE pe3yjIbTaTa JIEATEIbHOCTU MOCTABIECHHOMN LENH U
YCIIOBUSIM, OOBSICHATH NMPUUYUHBI JTOCTMXKEHUS WIM HEIOCTHKEHUS e,
HAXOJUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHily oOyueHus B 7/ KJjacce OOYYalONUHCA TOJYYUT CICAYIOIINC
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE T'e€OMETPUYECKHE (PUTYpBI, ONpPEeACNsITh HUX
B3aMMHOE pPAacCIoJIOKEHHE, H300pakaTb TeOMETpUUYECKHE (UIypbl, BBINOJIHATH
YEPTEXKU IO YCIOBUIO 3a1a4u. I3MEPATH JIMHEVHBIE U YTIIOBBIE BEIUYHUHBI. PemaTth
3a7]a4¥ HA BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyrO0 OIICHKY JMHEHHBIX M VYIJIOBBIX BEJIWYUH MPEAMETOB B
peaqbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl ITUX
0OBEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4EPTEXKHU K TEOMETPUUECKHUM 3a]a4aM.

[Tonp30BaTbCsd NpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCHOJIb30BaTh
PU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/au.



[IpoBOAUTH JOTUYECKUE PACCYKICHUS C UCIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOpEM.

[Tonp30BaThCA MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOVMCTBOM MEAMAHBI, IPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUY F'€OMETPUYECKUX 3a/1a4.

OnpenensiTe NapayiebHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yeT
¢ HUMU cekymasa. OnpenensiTh napauieIbHOCTh MPSMBIX C MTOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTrOM MPSAMOM.

Pemiats 3a1aumn Ha KjieTyaTol Oymare.

[IpoBOANTH BBIUKUCICHUS K HAXOAUTh YACIOBBIEC U OYKBEHHBIC 3HAUEHUS YTIIOB
B F€OMETPUYECKHUX 3aJadax C HCIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpU MEPECEYCHUH ABYX
IapaJuIeIbHBIX MPAMBIX CEKYIIEeH. Pelars npakTuyecKue 3a1aur Ha HaXO0XKICHUE
YIJIOB.

Brnagers NOHATHEM TE€OMETPUUECKOIO MeCTa TOYEK. YMEThb OIPEHesaTh
OMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPIEHANKYIISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

DopMynMpPOBaTh OMPEACICHUS OKPYKHOCTH WU Kpyra, XOpAbl M AUaMeTpa
OKPYHOCTH, TTOJIb30BaThCS UX CBOMCTBAMHU. Y METh MMPUMEHSTH 3TH CBOMCTBA MPHU
pelIeHnY 3a1a4.

Brnagete MoOHSATHEM OINMCAHHOM OKOJIO TPEYTOJIbHHKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonmp3oBaThea ¢akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, UYTO CEPEIAUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA [EPECEKAIOTCS B OJHOU TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
NEPIIEHANKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEIEHHOTO K TOUKE KaCaHMUS.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMHU HEPABEHCTBAMM, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOLIBIO LIUPKYJIA U
JIMHEUKH.

K xonmy oOyueHuss B 8 kJjacce OOYYaIOIIMICS MOJYYHUT CICAYIOIINE
IpeIMETHBIC PEe3yIbTaThI:

Pacro3naBaTh OCHOBHBIE BHIBl YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MIOJTb30BaTHCS X CBOMCTBAMHU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[TpuMeHATh CBOWMCTBAa TOYKM IEpPECEUEHUs MEIWaH TPEeyrojbHUKa (IEHTpa
MAacc) B peIlIEHUH 3a/1ay.

Brnamers moHsATHEM CpeHEN TMHUM TPEYTrOJIbHUKA U TPAICIIUU, TPUMEHSITH UX
CBOWCTBA IIPU PELICHUU I'eoMeTpruYecKux 3a1ad. Ilons3oBarscsa teopemon Paneca
U TEOpPEMON O MPOMOPIHOHAIBHBIX OTpe3KaxX, MPUMEHATh HMX I pPEeLICHHS
MPAKTUYECKHX 3a]1ad.

[TpumensTh MpU3HAKK MOJ00US TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.



ITonb3oBatbess Teopemoit Iludaropa mnsg pemieHuss TeOMETPUUYECKUX MU
NpaKTHYECKUX 3a1a4y. CTpOUTh MAaTEMATUYECKYIO MOIEIIb B TPAKTUYECKUX 3aadax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JITIUHBI.

Bnagerp mNOHATHSMM CHHYcCAa, KOCHMHYyca U TaHI€HCa OCTPOro yria
MPSAMOYTOJIBHOTO TPeyrojbHUKa. 110J1b30BaThCA 3TUMH MOHATUSAMU I PELICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHbiMH CIOCO0aMH) IUIOLIAAb TPEYTOJbHUKA U IUIOIIAIH
MHOTOYTOJIbHBIX ~ (puryp (mosb3yschb, TJ€ HEOOXOIUMO, KaJbKyJIATOPOM).
[IpyMeHSTH OJIyY€HHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Bnanerp MOHATHSAMM BIMCAaHHOTO M LEHTPAJIBHOTO YIJIA, MCIIONb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJaX, yriax MEXIy XOpAaMH (CEKYLUIUMH) U yIIIe MEXIy
KacaTeJIbHOM U XOPI0M NPH PELIEHUH F'€OMETPUYECKUX 3a4ad.

Bnanete MoHATHEM OMMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PEILECHUU 33]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN IS 33/1a4 peaibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C IpUMEHEHUWEM TMOoA00Us W TPUTOHOMETPUHU (IMONB3YSCh, IZE€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoniy oOyuenus B 9 KJjacce OOy4arOmUHCA TOJIYYUT CICAYIOIINAC
IPEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (QPYHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHl NPSIMOYTOJBHOTO TPEYroJibHUKA («pEIIeHUe
IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KaNbKYJIATOPa) ATUHBI
Y YTJIbI JIJ1s1 HETaOJIUYHBIX 3HAYSHUH.

[Tonb30Batbes hopmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUJII HAXOXJIECHHUSI COOTHOIIEHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXO0KJICHUS Pa3IM4HbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEyroJAbHUKOBY»), MPUMEHITh HUX MpHU
pELIeHUH TeOMETPUYECKUX 3aay.

Bnagets noHsTussMU npeoOpazoBaHus 0100MS, COOTBETCTBEHHBIX DJIEMEHTOB
nono6HbIx ¢uryp. Ilonb3oBaThcsi cBOMCTBaMM MOJAO0MS MPOM3BOJBHBIX (DUTyp,
YMETh BBIYMCIATH JJIMHBI U HAXOJWUTh YIJIbl y MoJn00HBIX (uryp. [IpumMeHsTsh
CBOMCTBa MOAOOMS B MPAKTHUYECKUX 3a/Jadax. YMeTb NPUBOAMUTH MPUMEPHI
no1I00HBIX (UTYP B OKPYIKAIOIIEM MUPE.

[Tonbp30BaThCA TEOPEMAMU O MPOU3BENECHUH OTPE3KOB XOPJ, O IPOU3BEACHUHN
OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpPaMH, MOHUMATh WX TEOMETPUYECKUN W (pu3nyeckuid
CMBICJ, TIPUMEHSATh HMX B PEHICHHMM TE€OMETPUYECKMX U (U3MUYECKUX 3ajad.
[IpuMeHATh CKaJIIpHOE MMPOU3BEIECHUE BEKTOPOB JJI1 HAXOKAEHUS JUIUH U YTJIOB.

[Tosp30BaTHCS METOAOM KOOPJMHAT HA IIIOCKOCTH, IPUMEHSTH €T0 B PEILICHUN
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.



Bnanets MOHATUSIMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPYXKHOCTH W PaJWaHHON MEphl yria, YMETh BBIYUCIATH ILUIOIIAb
Kpyra u ero yacteil. [[puMeHsaTh noydeHHble YMEHHUS B IPAKTUYECKHUX 3a/1a4aX.

Haxonute ocu (MaM LEHTPHI) CUMMETPUU (QUTYP, MPUMEHATH IBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOJydYeHHBbIE 3HAHHUSA HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIENIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C NpUMEHEHUEM TMOJ00US U TPUTOHOMETPUYECKUX (YHKIMM (MMOJIB3YSICh, Tl
HEO0OXO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne i/ P Kourpoububie | IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
[Ipocreiimme reomeTpuueckue GUrypsl U
1 I/If cBoiicTBa. M3me erime reOMj; I/I}‘,-IIEDCKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bubmuoreka [JOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapamienpHbIe IpsIMBIE, CYMMa YIJIOB 14 1 bubnuoreka [IOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U KpyT. [ 'eomeTpruyeckue 14 1 bubnuoreka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 I1 000 4 1
OBTOPCHIE, OOODIICHHE SHatHH https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO YACOB I1O 68 4 0
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
. bubnuorexa [JOK
1 HeTbipexyroabHKir 12 1 https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOA0OHBIE 15 1 bubmmorexa [JOK
poriopht P - 1A https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe mOJfbHHKOB u f\lleoro OJiJI;IHHI)IX ¢bur 14 1 bubmmorexa [JOK
peyr o YP- https://m.eds00.ru/7f417e18
[Tnomanu nono6HbIX huryp
4 Teopema I[Iugaropa u Hauana 10 1 bubmmnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpYXHOCTH. BrimcanHele u
5 OINMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmuoreka [IOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuotexa [JOK
6 IT 000 4 1
OBTOPEHHUE, ODODIICHUE SHAMIH https://m.edso00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3/iesioB H TeM uudpoBbIie
Ne ni/mm P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bu6nuoreka [IOK
cuHYyCOB. Pelienue TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeobpa3zoBanue nonodus. Metpuueckue 10 1 bubnmoreka [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
bubmmoteka [IOK
1
4 JlexapToBBI KOOPIMHATHI HA TUIOCKOCTH 9 https://m.edsoo.ru/7fA1a12¢
IIpa € MHOTOYTO . a
ORPYIKHOC ot Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bubmmoteka [IOK
6 HBwiKeHis I10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 7 9 bu6nuorexa [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYASI TIPOTPAMMA
(ID 396128)

yueOHOro Kypca «BeposiTHOCTh M CTATHCTHKA

1151 oOygaromuxcst 7-9 kiaccoB

HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM LH(POBOM MHUpE BEPOATHOCTb M CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbh, KaK C TOUKHU 3PEHUS MIPAKTUUECKUX MPUIIOKESHHH, TaK U
X POl B 00pa30BaHMU, HEOOXOAMMOM KaXJIOMYy ueloBeKy. Bo3pacraer umcio
npodeccuii, mpu OBIAJICHUA KOTOPBIMU TpeOyeTcst Xopolias 6a30Basi MOArOTOBKA B
o0JacTu BEPOSATHOCTU M CTATHCTUKH, Takasl MOATOTOBKA BayKHA JUISI IPOAOHKECHHUS
00pa3oBaHUs U JUIsl YCIIEITHOM MPO(PECCUOHAIBHON Kapbephl.

Kaxxapiii yenoBek MOCTOSTHHO TPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A J1711 000CHOBAaHHOTO MPUHATHUS PEIICHNUS B YCIOBHUAX HEIOCTATKa
WM M30bITKAa MHQPOPMAIIMH HEOOXOJIUMO B TOM YHCJIE XOpOIIo c(hOPMHUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTHUECKOE MBIIIUICHHUE.

MeHHO 1O03TOMYy OCTpPO BCTaja HEOOXOIUMOCTh CGhOPMHpPOBATH Yy
oOyuaromuxcsi GyHKIIMOHATBFHYIO TPaMOTHOCTh, BKJITIOYAIONIYIO B ce0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTAaBJISIONICH  yMEHHE  BOCHPUHHMATh M KPUTHYECKH
aHAJIM3UPOBATh WHPOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHbIX (opmax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pealbHbIX TPOIECCOB M 3aBHUCHMOCTEM,
MIPOM3BOUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypc€ ¢ OCHOBHBIMU MPUHIIUIIAMH cOOpa, aHAJIU3a U
MPEICTaBICHUS JAHHBIX W3 Pa3IMYHbIX cep KU3HU OOIIecTBa W TOCyAapcTBa
nmpuoOmaeT oOydJarommxcss K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKH Pa3BUBAET HABBIKM OpPraHU3AIMK Tepedopa M MoAcdYEéTa 4yucia
BapUAHTOB, B TOM YHUCJI€ B MPUKJIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3maét MaremMaTrudeckuil GyHaaMeHT aJist GopMUpOBaHMS KOMIIETEHITUHN B
o0nacTu UHPOPMATUKU U TUMPOBBIX TeXHOJOTUH. [IpU M3y4eHUM CTAaTUCTUKHU U
BEPOSATHOCTH OOOTAIAIOTCSl TMPEACTABICHUSI OOYy4YaIOUUXCS O COBPEMEHHOM
KapTHHE MHpa W METOJaX €ro HcciefoBaHusA, (HOpPMUPYETCSs MOHMMAHUE POJIH
CTAaTHCTUKH KaK UCTOYHUKA COIMATBHO 3HAYUMOW HH(POPMAIINH U 3aKIIabIBAIOTCS
OCHOBBI BEpOSITHOCTHOTO MBITIIICHUSI.

B cooTBeTCTBUM C JAHHBIMHU IIEJISIMU B CTPYKTYPE IPOrpaMMbl y4eOHOTO Kypca
«BeposiTHOCTP W CTaTHCTHKAa» OCHOBHOTO OOIIEro 0Opa3oBaHUs BbIACICHBI
CIeyIOIINe colep)KaTeabHO-MeToauuYeckne JuHuu: «lIpeacraBnenue AaHHBIX U



omnucaTellbHasl CTAaTUCTHKa», «BeposTHOCTHY, «DJIEMEHThl KOMOWHATOPUKHY,
«BBenenue B Teopuro rpadony.

Conepxxanue nuHuu «lIpencraBieHue TaHHBIX U ONUCATENIbHAS CTATUCTUKA
CIIy’KUT OCHOBOU J1J1s1 (pOPMHUPOBAHHUS HABBIKOB PabOThI ¢ MH(GOPMAIIMEH: OT YTCHHUS
U MHTEpHpeTauud uH(opMaluu, MpeiCcTaBICHHON B Ta0IuIaX, Ha JuarpaMmax u
rpadukax, 10 cOopa, MpPEICTaBICHUS M aHalu3a JIaHHBIX C MCMOJIb30BAHUEM
CTATUCTUYECKUX XApAaKTEPUCTUK CPEIHHUX W pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaromiecsi y4yaTcsi CUHMTBIBATh M WHTEPIPETHPOBATH JaHHBIC, BbHIJIBUTATh,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEUINE THUIOTE3bl, Pa3MbIIUISATh Hak
(dakTopamu, BBI3BIBAIOIIMMH W3MEHUMBOCTb, W OIIEHHMBATh MX BIHMSHUE Ha
paccMaTpUBaEMbI€ BEJIMUKHBI U TTPOLIECCHI.

NHTYyUTHBHOE MPEICTABICHUE O CIy4allHOM M3MEHUYHMBOCTH, MCCIICIOBAHHE
3aKOHOMEPHOCTEW W TEHACHIIMA CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM ISt
M3YUYCHHS TEOPUU BEPOSTHOCTEW. bojblioe 3HaYeHHWE HMMEIOT MPAKTUUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMHU.

[loHaTHE BEpPOSTHOCTH BBOAUTCSA KaK Mepa MpaBAoONofoOusi CIydyaiHOTO
coObitusi. Ilpu wm3ydeHunm ydeOHOro Kypca oOOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMHU METOJAMHU BBIYMCIIEHUS] BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>XHBIMHU 3JIEMEHTAPHBIMU HMCXOJIAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oosee clokHble 3amadu. B ydueOHbIN Kypc
BXOJST HAYAJIbHBIE NPEACTABICHUS O CIyYallHBIX BEIMYMHAX M WX YHUCIOBBIX
XapaKTepUCTHKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaloOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMH OTEpAIUsIMHU HaJlT MHOXKECTBAMH, PacCCMaTpPUBAIOTCS
MpUMEpHI NIPUMEHEHUS JIJIsl PELICHUs 3ajlad, a TaK)Ke MCMOJIb30BAaHUS B JIPYTHX
MaTeMaTUYECKUX KypcaX U YYEOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBINM Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPbIN BXOJAT pa3aeinsbl: «[IpeacraBieHrne fTaHHBIX M OMUCATENbHAS] CTATUCTUKAY,
«BeposTHOCTBY, «DeMEHThl KOMOUHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha uzyuenune yuebHoro kypca «BepoaTHOCTh M cTaTUCTHKa» oTBOaUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hefenio), B 8 kiacce — 34 vaca (1 gac B Hezeno),
B 9 ximacce — 34 yaca (1 gac B Hezenio).



COIEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUJE TAOJUII, qUarpaMm, rpadukoB. 3amoIHCHHUE
Ta0NWI], YTCHWE U TIOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyToBbIX). UTeHne rpadmkoB peanbHBIX TporieccoB. M3Bneuenne nuopmaium us3
TUarpaMM U TaOJIHII, UCTIOIH30BAHNE U MHTEPIPETAIINS TAHHBIX.

OnucarenbHasi CTaTHCTHKA: CpelHEe apU(PMETHUYECKOe, MEeIuaHa, pa3max,
HauOoJbIIEE W HAWMEHbBIIEE 3HAUYCHUST HA0Opa YHMCIOBBIX MaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHbIN JKCIIEpUMEHT (OMBIT) W clly4aiiHoe coObiTue. BepostHOCTh U
yacToTa. Pojib MaJIOBEpPOSITHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHIA B MPUPO/IE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmmHbl. Ywucio pédep U cymmapHas
creneHb BepmuH. [IpencraBnenue o csizHoctu rpada. lenu u nukiel. I[lytu B
rpadax. O6xon rpada (diiepoB myth). lIpeacraBienue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1a4y ¢ HoMOLIBIO TPpadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUJE TaOIMII, AMArPAMM, TpauKOB.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBA, IMOAMHOXKecTBO. Omnepamuu  Hax
MHO’KECTBaMU: 00beIUHEHHE, IEpecedeHre, fonojHeHne. CBoNCTBa onepanuii Haj
MHOXXECTBAMHU:  NEPEMECTUTEIIBHOE,  COYETATEeIbHOE,  PacClpeAeIUTEIbHOE,
BKJItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpencTaBiICHUsT MHOXECTB JIf
OMMCAaHUs PeANbHBIX MPOLIECCOB U SBJICHUM, TPU PELICHUU 3a/1a4.

N3mepenne paccerBaHus AaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlMarpaMma pacceuBaHus.

OneMeHTapHble COOBITHS ciydailHOro onbita. ChaydaiiHble CcOOBITHS.
BepositHoct  coObiTuii.  OnBITBI €  PaBHOBO3MOXKHBIMH  JIEMEHTapHBIMU
coOpiTusaMU. CiydaitHbiii BEIOOp. CBSA3b MEXKIY MaJOBEPOATHBIMU U MPAKTHUECKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIC, OOIIIECTBE U HAYKE.

HepeBo. CBOMCTBA IEPEBHEB: €NMHCTBEHHOCTH ITyTH, CYILIECTBOBAHUE BUCSYEH
BEPILUHBI, CBA3b MEXKIY YUCIOM BEpPUIMH U yucioM pédep. [IpaBuio yMHOXKEHUS.
Pemenne 3amau ¢ momoipio rpagos.

[IpotuBomnomnoxkueie coObiTud. Juarpamma Oiinepa. OObenuHeHHEe U
nepeceuenue coObiThil. HecoBmecTHbie  coObiTusi. @opMmyna  CIOXKEHUSA
BEPOATHOCTEU. YCJIOBHAs BepoOSATHOCTh. lIpaBuino ymuHoxenus. HesaBucumblie
coObrTus. IlpencraBneHue skcrnepuMeHTa B BHIE JepeBa. PermieHue 3agady Ha
HAXOXKJEHUE BEPOSTHOCTEH C IIOMOINBIO JIepeBa CIy4alHOro JSKCIEPUMEHTA,
nyarpamm Jitiepa.



9 KVIACC

[IpencraBienne JaHHBIX B BHAE TaOmMUI, Juarpamm™m, Tpa@UKoB,
MHTEPIIpETalns JaHHBIX. YTEHNE U TOCTPOEHUE Talull, AUarpaMM, rpaduKoB 1O
pEeaIbHBIM JAHHBIM.

[TepectanoBku u (akTopuan. CodeTaHUs U YUCIO COUYECTAHHWMA. TPEyroIbHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIOIb30BaHUEM KOMOUHATOPUKHU.

['eomeTrprueckass BeposITHOCTb. CiydailHbI BbIOOp TOYKM U3 (Urypbl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepus ucneITanuil 1o nepsoro ycnexa. Cepus
ucnbiTanuil bepnym. BeposatHocTu coOBITHII B ceprr UCTIBITAaHUI bepHyIuin.

CnydaiiHass BEJIMYMHA W PACIHpENETeHUE BEpPOSATHOCTEW. MaremaTudyeckoe
oXuaaHue W gucnepcusa. lIpumepel  MareMaTHYECKOro  OKHMIAHUSA KAk
TEOPETUYECKOTO0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4ecKoe OKHIAHUE U
IUCIIEPCHs  CIyYallHOM BEJNMYHMHBI «YHCIIO YCIIEXOB B CEPUM HCIBITAHUHI
bepnymamy.

[Tonsitue o 3akoHe OonblIMX yuces. M3mepeHue BEpOATHOCTEN C MOMOIIBIO
yacToT. Posb 1 3HaueHune 3aKkoHa OOJIBIIMX YHMCEN B IPUPOE U OOLIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHS MPOrpaMMbl Yy4€OHOTO Kypca
«BeposATHOCTh U CTaTUCTHUKA» XapaKTEPUIYIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K MPOHUIOMY M  HACTOAIIEMY PpPOCCHUCKOMN
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHKEHUSIM  POCCHUHCKHUX
MAaTEMATUKOB M POCCHUMCKON MAaTeMaTUYECKOW IIKOJIbI, K HCMOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;

2) rpasKAaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00S13aHHOCTEH rpaklaHUHA U pPeasiu3alluu €ro
npaB, TNPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOIEAYP TPakJIaHCKOTO O0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTHYECKUM NPUMEHEHUEM JIOCTHXKEHUM HAayKH, OCO3HAHHEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX PUHIIUIIOB B I€STEIILHOCTH YYEHOTO;

3) TpyA0BOE BOCTIMTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTUE€ B PEIIEHWH MNPAKTUYECKUX 3aj]ad
MAaTEMATUYECKON HAIMPABICHHOCTH, OCO3HAHUEM BAaXXHOCTH MATEMATHYECKOTO
o0pa3oBaHMs HAa MPOTSHKEHUH BCEH KM3HU Uil YCIEHOW mpodeccruoHanbHOU
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHIUBUYAIbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAIBFHOMY W  3CTETHUYECKOMY BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHUN, YMEHHUIO BHUJICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSA:

OpPUEHTALIME B JIESITEIBHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKA, IPUPOIBI U
oO1ecTBa, MOHMMAHWEM MaTeMaTUYeCKOM HayKu Kak cdepbl YeloBEeUeCKOM
NEATEIbHOCTH, 3TANlOB €€ Pa3BUTUS UM 3HAYMMOCTH ISl PA3BUTHUS IIUBWIM3AIUU,
OBJIQJICHUEM SI3IKOM MATEMaTHKH U MATEMATHUYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MNPOCTEHIIMMHU HABBIKAMU MCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢u3nueckoe BocnMTaHMe, (POPMHUPOBAHHE KYJIbLTYPHI 310POBbS H
IMOIMOHAJIBLHOIO 0JIArONoJTyYns:

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKHE 3HAHHUS B HMHTEPECAX CBOETO
3I0pPOBbsI, BEJIEHUS 3[J0POBOTr0 00pa3a *U3HU (370pOBOE MUTAHUE,



COQIAaHCUPOBAHHBIA PEXHUM 3aHATUH UM OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTB), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYECKOe BOCTIHTAHHE:

OpUEHTAaIlMEN Ha TPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM JJIsI pEelIeHUs 3a71a4 B
00JIaCTH COXPAHHOCTH OKPY’KaIOILIEH Cpeibl, NIAHUPOBAHUS OCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MOCJEACTBUI ISl OKPY>KAIOIIEH Cpelibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOIEeM U IMyTeH UX pelIcHus;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHSAM CONMAJIbHOW M NPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrHX JOJed, IpHOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMyIUpOBATH UJEH, MIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIMUTBHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATb
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMbIe pEIICHUS U JCHCTBUSA, (OPMYIUPOBATh W OLICHUBATh PUCKH U
MOCJIENICTBUS, (DOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckune aeiicTBUS:

® BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TMOHATHA, OTHOIICHHM MEXAY TMOHATUAMH, (OPMYIUPOBATH
OTIpENICICHUs]  TIOHSATHH, YCTAHABIMBATh  CYIIECTBEHHBIH  TPHU3HAK
Kiaccu(uKanyu, OCHOBAaHUS Il OOOOINEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHBIC, €JWHUYHBIC, YacCTHbIE U OOIIue,
YCIJIOBHBIE;

® BBISBIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurs B (akTax, MAaHHBIX, HAOMIOJCHUSAX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH TSI BRISIBIICHHS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

e JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e pa30upaTh MOKa3aTEIbCTBA MAaTEMATHUECKUX YTBEPKIACHUHN (MPSMBIE U OT
MPOTUBHOTO), TTPOBOJUTH CAMOCTOSATEIILHO HECIIOKHBIC JOKA3aTeIhCTBA



MaTeMaTU4ecKuX (aKToB, BBICTpAUBATh APTYMEHTAIMIO, MPUBOAMUTD
IPUMEPBI U KOHTPIIPUMEPBL, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BHIOMpPATH CMOCOO pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pElIeHMs, BBHIOMpaTh Hauboyiee MNOAXOASAMUNA ¢ YYIETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

® HCIOJIb30BaTh BOIPOCHI KaK HMCCIIEIOBATENbCKAA HHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BONPOCHL, (UKCUPYIOLIME MPOTUBOpPEYHE, MpodeMy,
CaMOCTOATENIbHO yCTaHABJIMBATh HUCKOMOE U JaHHOe, (OpMUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

® [POBOJIUTH IO CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKy COOOM;

® CaMOCTOSITENILHO (POpMyIUpoOBaTh 0OOOIIEHUS W BBIBOJBI MO pe3ysbTaTaM
NPOBENEHHOTO HAOMIOACHUS, HCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000O0IIECHUIA;

® T[IPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IMPOLECCA, a TAKKE BBIIBHUIATH
MPEANOJIOAKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanmei:

® BBISBIATh HEIOCTATOYHOCTh W W3OBITOYHOCTH HWH(OpPMAIUU, HdaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH W WHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEACTaBICHUS;

e BbIOMpaTh (HOpMYy TpeAcTaBlieHUs UWHGOOPMAMU M WUIIOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JuarpaMmaMu, HWHOW Trpaduko U HX
KOMOMHAIIMSIMU;

® OIICHMBATh HANEKHOCTH HMHGOPMAIMU TI0 KPUTEPUSM, TMPEII0KEHHBIM
y4uTeseM Uiu COPMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

® BOCIPUHUMATH U (HOPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSIMH
U 1IeJISIMU OOIICHUS, SICHO, TOUHO, TPAMOTHO BhIpakaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX M NUCBMEHHBIX TEKCTAaX, /aBaTh MOSICHEHUS MO XOJy PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIyYEHHBIN PE3yJIbTaT;

e B x0Ji¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbI, perraeMoil 3aa4u, BHICKa3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK
pelIeHUSs], COOCTABIISITH CBOU CYXKICHHUS C CYKICHUSIMU JPYTUX YIACTHUKOB
nyanora, OOHApY>KHBaTh Pa3IMUUE€ M CXOJCTBO IMO3UIMH, B KOPPEKTHOM
dbopme hopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

® [IPEACTABJIATH PE3YJIbTATHl PELICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIIEJOBAHNUS,
MIPOEKTA, CAMOCTOSITEIHHO BBIOMPATh (hOpMAT BHICTYIUICHHS C YUETOM 33724
MIPE3EHTAIUN U OCOOEHHOCTEH ayuTOPHUH;



® TIOHUMATh M UCIIOJIH30BATH MPEUMYIIECTBA KOMAHHOW ¥ WHIUBUyTBHON
paboTHI MPU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

® TIPUHUMATH II€JTh COBMECTHOHN ACATEIHHOCTH, MJIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboThl, pacnpenessTh BHIbBI paboOT, 10roBapUBaThCH,
00CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

® y4yacTBOBaTh B TIpyHmoBbIX ¢opmax padboTel (00CyXKaeHHs, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHUE), BEITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOW JCHCTBUS C JPYTUMH YWICHAMH KOMAaHJIbI,
OIICHMBATh KAadyeCTBO CBOETO BKJAJa B OOMIMA TPOAYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

Pel"yJISITI/IBH])Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTaBJIAThH IJIAaH, AIrOPUTM PELIEHUs 3adaud (W €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS] C YYETOM HMMEIOLIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHUPOBAThH
BapHaHThI pEUICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJJIEKT:
® BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peneHns MaTeEMaTHIECKOM 3a1auu;
® [IPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELICHUU 33/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBHUE pe3yjIbTaTa JIEATEIbHOCTU MOCTABIECHHOMN LENH U
YCIIOBUSIM, OOBSICHATHh NMPUUYUHBI JTOCTHOKEHUS WIM HEJIOCTHKEHUS e,
HAXOJUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHily oOyueHus B 7/ KJjacce OOYYalONUHCA TOJYYUT CICAYIOIINC
peIMEeTHbIE PEe3yIbTaThI:

Yurate wuHpOpManmio, TPENCTaBICHHYIO B TaOluIax, Ha Juarpammax,
NPEICTABISATh JaHHbIE B BHUAC TaOJHUI, CTPOUTH IUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBble) IO MACCUBaM 3HAYEHUHU.

OnucelBaTh W  HMHTEPIPETUPOBATH  peEalbHBIE  YHCIOBBIE  JIaHHBIC,
MIpEICTaBJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

Hcnonp30BaTh 1711 OMUCAHUS JTAaHHBIX CTAaTHUCTHYECKUE XapaKTEPHUCTHUKU:
cpenHee apupMeTHUecKoe, MeauaHa, HauOoiblllee M HauMEHbIee 3HAYCHMUS,
pa3Max.



NmeTes mpencraBieHWE O CilIydYallHOM W3MEHYMBOCTH HA TpUMEpax IIEH,
(bU3UYECKUX BEJIIMYHUH, aHTPOIOMETPUUYECKUX JIaHHBIX, UMETh IPEJICTABICHUE O
CTAaTUCTUYECKOW YCTOMYHUBOCTH.

K xoniy oOyuenus B 8 KJjacce OOYy4arOMUHCA TOJTYYUT CICAYIOIINAC
MPEAMETHBIE PE3YIIBTATHI:

W3BnekaTh M mpeoOpa3oBbIBaTh HHGOPMAIMIO, MPEACTABICHHYIO B BHJIEC
Tabyull, JuarpamMm, rpaduKoB, MPEJCTaBIATh JaHHBIE B BUJE TAOJIUII, THAarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C IIOMOIUBIK) CTATHUCTUYECKHMX I10KA3ATENE: CPEIHMX
3HAUYCHUN U MEp paccerMBaHus (pa3max, JUCIEPCUs U CTAHJAPTHOE OTKIIOHEHHE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUN U YAaCTOTHI COOBITHI, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPEHUI U HAOII0ICHUM.

HaxonuTh BEpOSTHOCTH CIydalHBIX COOBITMM B ONBITAX, 3HAsl BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4HCJIE€ B OIbITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp3oBaTh rpaduueckue MOAEIU: JEPEBO CIy4ailHOrO 3KCIEpUMEHTA,
JuarpaMMbl DWJiepa, YuciaoBas npsmasi.

OnepupoBarh IOHATHAMHM: MHOYKECTBO, ITOJAMHOYKECTBO,  BBINOJHSATH
omepaluy HaJ MHOXECTBaMHU: OOBEIMHEHHUE, [EepeceueHue, JONOJHEHHE,
MEPEUHCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpadrueckoe NpeICTaBIEHUE MHOKECTB U CBS3€H MEKy HUMU
JUTSl OTIMCAHMSI TPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE€ MPU PELIECHUU 3a/1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 KJjacce o0Oy4arolmuics TMOJYYUT CICAYIONINE
[IPEAMETHBIE PE3YJIbTATHI:

N3Bnekath 1 mpeoOpa3zoBbIBaTh HH(DOPMAIIHIO, MPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHHMKAX B BUJAE TAaOJMI], 1Uarpamm, rpaMkoB, MPEACTABIATh TaHHBIE B BUJIE
Ta0JIHILL, JUarpaMm, rpaQuKoB.

PemaTte 3amauud OpraHu3oBaHHBIM TepeOOpPOM BapHAHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKHU IS MACCUBOB YMCIIOBBIX
JNAHHBIX, B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PAaCCEUBAHUSI.

HaxoauTs 4acTOThl 3HaYEHUI M 4acTOTHl COOBITHSI, B TOM YHUCIIE MOJIb3YSICh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHHUM U HAOTIOICHUH.

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUN B M3YyUYEHHBIX ONBITAX, B TOM
YHUCJI€ B OMNbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
VICTIBITAHUU 10 IIEPBOT0 yCIIEXa, B CEPUAX UCIIBITAHUN bepHyiu.

NmMeTp npencraBiieHWE O CIy4alHOW BEJIWYMHE W O PacHpeleiieHUU
BEPOSTHOCTEM.



NmMeTr mpencraBieHue O 3akoHE OONBIIMX YHCET KakK O IPOSIBICHUM
3aKOHOMEPHOCTH B CIIy4alHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHUCEIT B
IPUPO/JIC U OOIIIECTBE.



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM ungposbie
Ne i/ P KourpoJusbnbie | Ilpakrnyeckue (1uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
L Hpencrancrie AamHEX ! 2 https://m.edsoo.ru/7f415fdc
bub6mnoreka [IOK
2 1
Omncateibhas CraTuetiia 8 https://m.edsoo.ru/7f415fdc
. bu6mmoreka [{OK
3 6 1
Catysaiiias H3MCHHHBOCTD https://m.edsoo.ru/7f415fdc
bu6mmoteka [IOK
4 B 4
BE/ICHHE B TCODHIO rpagos https://m.edsoo.ru/7f415fdc
BeposTHOCTB 1 YyacToTa Cl1y4alHOTrO bubnuoreka [JOK
5 4 1
COOBITUA https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
6 06006 5 2
ODILCHHC, CHCTCMATHIAMMI SHAHHMH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5

[TPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe Pa3/iesioB H TeM nudpoBbIe
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
L Hosropenne kypea 7 inacea 4 https://m.edsoo.ru/7f417fb2
5 OmnucaTenbHas CTaTUCTUKA. PaccenBanue 4 bubmuoreka [JOK
JTaHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [{OK
4 BeposiTHOCTB cily4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
bu6mmoreka [IOK
B 4
> BEACHHE B TEOPHIO rpaghos https://m.edsoo.ru/7f417fb2
N bubmuoreka [JOK
6 Cryuaiirpie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
7 O0001Ienre, cCHCTEMAaTHU3aIIUs 3HAHUH 4 2 htts://m.edsoo.ru/7FA17fb2
OBUIEE KOJIMYECTBO YACOB I10 34 9 1

[TPOTPAMME
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9 KJIACC

KoanuyecTBO Yyacos DJIeKTPOHHbIE
HauMeHnoBaHue pa3/iejioB U TeEM muppoBbIe
Ne ni/mm P KourpoJubnbie | IIpakTHyeckue (upp )
MPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnnorexa [JOK
! losropenne kypca 8 inacca 4 https://m.edsoo.ru/7f41a302
bubnnorexa [JOK
2 IICMEHTEI KOMOHHATOPHKH 4 L https://m.edsoo.ru/7f41a302
3 T'eoMmeTprueckast BEpOITHOCTH 4 buGmorexa HOK
p p https://m.edsoo.ru/7f41a302
bu6nuorexa [JOK
4 Herrrasis beprym 6 . https://m.edsoo.ru/7f41a302
N bubmmorexa [JOK
5 6
Catydaiinas penmnna https://m.edsoo.ru/7f41a302
bu6nuorexa [JOK
6 Obobmennue, KoHTpO, 10 . https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

		2023-11-07T13:54:00+0400
	‎00b3966ef330edb1e9
	Шипилин К.Ф.




