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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma mo MareMartuke mjig oOydarommxcs 5—-9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamMme 1o MaTeMaTUKE YUYTEHbI UJEU U IMOJIOKCHUS
KoHuenuuu pa3Butus MmaTeMaTH4eckoro oopazoBanus B Poccuiickoit denepanum.
[IpeameToM MaTeMaTHKU SBISIIOTCA (PyHIaMEHTaJIbHBIE CTPYKTYpPhI HAIIEro MUpa
— MPOCTPAHCTBEHHbIE (DOPMBI U KOJIUYECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIIUX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIbITE, JO JOCTAaTOYHO  CIIOKHBIX,
HEOOXOJMMBIX IS Pa3BUTHS HAYYHBIX W MPUKIATHBIX WJeH). MaTemaTHdecKue
3HaHWs OOECHEeYMBAIOT MOHMMAHWE NPUHLMUIIOB YCTPONCTBA M HCIOJIH30BAHUS
COBPEMEHHOW  TEXHHMKH, BOCIPHUATAE M  HMHTEPHPETALMI0  COLMAIBHOM,
HYKOHOMUYECKOM, TMONIUTUYECKON HHQPOpPMAINH, NAaI0T BO3MOXKHOCTH BBINIOJIHATH
pacyeThl U COCTABIISTH AITOPUTMBI, HAXOAUTh W MPUMEHATH (HOPMYJIIBI, BIIAICTh
MPAKTUIECKUMH TPUEMAMH T€OMETPUYECKUX M3MEPEHUN U TOCTPOCHUM, YUTATh
uH(pOpMaIIO, NMPEJCTaBICHHYIO B BUJE TaOJIMIl, [UarpaMMm U rpadukoB, KUTH B
YCIIOBUSIX HEOIPEACIICHHOCTH U MOHUMATh BEPOSITHOCTHBIA XapakTep CIy4alHBIX
COOBITUH.

N3yuyenue marematvkd (QopMupyeT y oOydaromMxcs MaTeMaTH4YeCKUH CTUITh
MBIIUICHUS, TPOSIBISIIONIMICS B ONPENEICHHBIX yYMCTBEHHBIX  HaBbIKaX.
OOyuaroluecs 0CBanBaIOT TaKUE MPUEMbI U METObI MBILIUICHUS, KaK UHIYKIUS U
JNeAyKIusi, 0000IIeHne M KOHKpETHU3aIus, aHallu3 W CUHTE3, KiacCUpUKAIUSI U
cuctemMaTuzanms, alOcTparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHH, TMpaBuUja UX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXAHHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHS (POPMYJIHpPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXACHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE
MBIILICHHUE. N3yuyenue MaTEMaTUKH o0ecreunBaeT dbopmHpoBaHue
ANITOPUTMHYECKOW KOMITOHEHTHI MBINIICHUS W BOCIIMTAHWE YMEHUH NEWCTBOBATH
M0 3a/JIaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATH
HOBbIE. B mporiecce penienus 3aau — OCHOBOWM y4eOHOH AesITeNbHOCTH Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKAash M TPHUKJIAJHAS CTOPOHBI MBIILICHUS.
OOyueHue maTeMaTHUKe JacT BO3MOKHOCTh Pa3BUBATH y OOYYAIONIUXCS TOYHYIO,
palMoHAIIbHYI0O W HWHPOPMATUBHYIO pe4b, yMEHUE OTOupaTh Hauboiee
MOIXO/ISIIINE SI3bIKOBBIE, CHMBOJMYECKUE, rpaduIecKre CpeICTBA JIJIsl BBIPAKEHUS
CY>KJIEHUW U HATJIATHOTO UX MPECTaBICHUSI.

[Ipn m3yyeHMM MaTeMaTHKH OCYIIECTBISETCS 00Illee 3HAKOMCTBO C METOAaMH
MO3HAHUSA JEHUCTBUTEIBHOCTH, TNPEACTABICHUSIMU O TpeIMeTe U MEeToAax
MaTEeMaTUKH, UX OTJIUYHH OT METOJOB JAPYTMX C€CTECTBECHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTEMaTHKW MJisl PEIICHHs] Hay4HbIX U
NPUKIIAJAHBIX 33]1a4.

[IpuopureTHbIMU HeasiMH OOy4YeHHUs MaremaThuke B 5—9 kiaccax SBISIFOTCS:
dbopMHUpOBaHUE IEHTPAIBHBIX MATEeMATHYECKUX TOHATUNA (YHCIIO, BEJIMYWHA,
reoMeTpuiecKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIIHA),
00eCreurBaIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHMs 00YYarOIINXCS; MMOABEIeHNE O0yUYaOIUXCsl Ha JOCTYITHOM ISl HUX



YPOBHE K OCO3HAHHMIO B3aUMOCBSA3M MAaTEMaTUKH M OKPYXKAIOIIET0 MUpa,
NOHMMAaHUE MaTeMaTHUKHU KaK 4YacTh OOUIel KyJbTypbl YEJOBEYECTBA; PAa3BUTHE
WHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00YyYaroluXxcsi, MO3HABATEIbHON
aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIUJICHUS, UHTEpECa K
U3YYEHUIO MaTeMaThku; (opmMupoBaHue (QYHKIUOHAIBHOW MaTeMaTHYeCKOU
IPaMOTHOCTH: YMEHHS paclo3HaBaTh MPOSIBICHUS MaTeMaTHYECKUX IOHSTHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX J>KU3HEHHBIX CHUTYyallUsX U IpH
U3YYEHUU JIPYTUX Y4YEOHBIX NPEIMETOB, NPOSABICHHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTH MX Ha A3BIKE MAaTeMaTUKU M CO37aBaTh
MaTE€MaTUYECKHE MOJIETU, TPUMEHATh OCBOCHHBI MaTeMaTUYECKU anmapar s
pEIIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPHPETUPOBATh U OLICHUBATH
MOJIyYEHHBIE PE3YJILTATHI.

OCHOBHBIE JIMHHM COJEPKaHHUs NPOrpamMMbl MO MaTemaTuke B 5-9 Kiaccax:
«Yucna u  BbIUUCHEHHS», «Anredpa»  («AnreOpanueckue  BBIPAXKEHUSY,
«YpaBHeHHsI W HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («I'eomeTpuueckue
GbuUryphl 1 UX CBONCTBaY,

«M3MepeHune reoMeTpUYECKUX BEIMUUHY), «BeposTHOCTh U cTatucTtukay. JlanHbie
JMHUU PA3BUBAIOTCS TapaJieIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJIHAKO HE HE3aBHCHMMO OJIHA OT JPYroi, a B TECHOM KOHTaKkTe W
B3aUMOJICHCTBHH.

CopeprkaHue nMporpaMMbl IO MaTEMATUKE, paclpepesicHHOE N0 TofgaM o0y4YeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLIUIHUAIBHBIM
BOIIpOocaM  oOywvaromuecs O0Opalalnuch HEOJHOKPATHO, 4YTOOBI OBJIAJICHUE
MaTEMaTUYECKUMH MOHATUSAMHU M HaBBIKAMH OCYILECTBISJIOCH MTOCIEI0BATEIBHO U
MOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIMIIA PEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYIO CUCTEMY MAaTeMaTHYECKUX MPEJCTaBICHUN 00y4Yaromuxcs,
paciupsis ¥ yriayOssis e€, 00pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO marematuka siBIseTCs 00s13aTEIbHBIM YY€OHBIM
OpeIMEeTOM Ha YpPOBHE OCHOBHOro oOmiero obOpasoBanus. B 5-9 knaccax
MaTeMaTHuKa TPAJAUIMOHHO U3YYaeTCsl B paMKax CJIEAYIONUX y4eOHBIX KypCOB: B
5-6 kiaccax — Kypca

«Marematuka», B 7-9 Kkimaccax — KypcoB «AunreOpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKU W Teopuu BeposiTHocTel) u «l'eomerpusi». Ilporpammoin 1o
MaTe€MaTUKEe BBOJAMTCS CAMOCTOSITENbHBIA y4eOHbIl Kypc «BeposTHOCTH u
CTaTUCTHKAY.

OO6miee 4KCIIO YacoB, PEKOMEHAOBAHHBIX i M3Y4eHUs] MaTeMaTuku (0a30BbI
YpPOBEHBb) Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBanus, — 952 yaca: B 5 kiacce —
170 gacoB (5 gacoB B Hegnento), B 6 kiacce — 170 yacoB (5 yacoB B Henel0), B 7
kiacce — 204 gaca (6 yacoB B Hejiel0), B 8 kiacce — 204 yaca (6 4acoB B HEJZIEIIIO),
B 9 kiacce — 204 Jaca (6 4acoB B HEEIIO).



IJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA TPOI'PAMMBI

HO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUSA

N3yyeHne mMareMaTHKyd Ha YpOBHE OCHOBHOTO 00I1ero oOpa3oBaHMs HaNpaBiIeHO
Ha JIOCTHKEHUE OOYYaIOIMMMUCS JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX
o0pa3oBaTeNIbHBIX PE3YJIHTATOB OCBOCHHUS yUeOHOTO MIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  MPOrpaMMbl [0  MaTEMaTHKE
XapaKTepU3yITCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HWHTEpEca K MNPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMATHKH,
LIEHHOCTHbIM OTHOLUIEHWEM K JOCTH)KEHHUSIM POCCHUIICKUX MaTEeMaTUKOB U
POCCHIICKOII MaTEMaTHYECKOM WIKOJIbI, K HMCIOJIb30BAHUIO ATUX JOCTHKEHUN B
JIPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpa:kIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJHEHHIO 00S3aHHOCTEH T'pak/laHWHa U peau3alliu ero npas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHX OCHOBAaX (YHKIIMOHUPOBAHMS Pa3TUUHBIX
CTPYKTYp, SIBIE€HUH, NpPOLEAYyp TIpa)kJIaHCKOro oOIuecTBa (HalpUMeEp, BHIOOPHI,
OIPOCHI), TOTOBHOCTBbIO K OOCYXIEHHUIO OSTHUYECKMX MpPOOJEM, CBSA3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHHI HayKd, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYCHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa AKTUBHOE YyYacTHE B PEIICHHMH MPAKTHYECKUX 3a]ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYATBHON TPACKTOPUH 00pa30BaHUsI M )KM3HEHHBIX IIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  SMOIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUMEHTalUuMel B  JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY  HAy4HbIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEeSATEIbHOCTH, TANOB €€ Pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS IMBUIIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHMEe KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MMPUMEHATh MATEMAaTUYECKNE 3HAHUSI B HHTEPECAX CBOETO 30POBbBS,
BEJICHUS 3J0pOBOro oOpasza KU3HU (30pOBOE THUTAaHHE, COATaHCHPOBAHHBIN
peKUM  3aHATUH W OTAbIXa, peryisipHas  (usnueckas  aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa peduiekcuu, MPU3HAHUEM CBOETO IMpaBa Ha OIIUOKY
Y TaKOTI'0 JK€ IIpaBa IPyroro 4ejioBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHME:

OpHUEHTAIIMEN HAa NMPUMEHEHHWE MaTEMAaTHYECKUX 3HAHWUW IJId pEeIIeHUs 3a7ay B
00JIaCTH COXPAaHHOCTH OKPYKAIOMIEH CPeJibl, INIAHUPOBAHUS MMOCTYIIKOB U OIICHKH
WX BO3MOXHBIX ITOCJICACTBHUI JJISI OKPYXKAIOMIEH Cpebl, 0OCO3HAHUEM TI100aIhHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanranus K U3MEHAIOUUMCH YCJIOBUAM COUMAJIBLHOM W MPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSX HEOMPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PEe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHHUE
VUUTBCA y JPYTUX JIIOAEH, MpHOOpeTaTh B COBMECTHOM JEATEIIBHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIMHU U3 OMbITa APYTHUX;

HEO0OXOMMOCThIO B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHUCJIe (OPMYIUPOBATH
WJeu, TOHSTHUS, TUIOTE3bl 00 OOBEKTax M SBICHHUSAX, B TOM 4YHCIIE paHEe HE
M3BECTHBIX, OCO3HABaTh ACHUIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH,
IIJIAHUPOBATh CBOC PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE
peuieHus W JedcTBUS, (OPMyIMpPOBaTh W OLICHUBATh PUCKA M TOCIEACTBUA,
dbopMUpOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTaTe OCBOCHMS TpPOrpaMMbl MO MaTEMAaTMKE HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi y oOyudaromierocsi 0yayT chopMUpOBaHbl METaNpeIMETHBIC
pe3yJIbTaTHI, XapaKTepU3yIoLIUecs OBJIJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMM  JICHCTBUSAMH,  YHUBEPCAJIbHBIMM  KOMMYHUKATUBHBIMU
JIEUCTBUSIMU M YHUBEPCATLHBIMU PETYJISITUBHBIMU JCHCTBUSMU.
ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbI€e AeiicTBHS

ba3oBble JJornyeckue AeMCTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMAaTHUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHHS M CPaBHEHUS, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;
BOCIIPUHUMATh, (GOPMYJIMPOBATH U IPEOOPA30BBIBATh CYKACHUS: YTBEPAUTEIbHbBIC
U OTpHUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TPOTUBOPEUUS B
dakTax, MaHHBIX, HAONIOJACHUSX U YTBEPXKICHUSX, MpeIJiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOJIBI C  MCIIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;



pa3dupaTh JI0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHWHA (MpsAMbIE U OT
IPOTUBHOIO), MPOBOJUTH  CAMOCTOSATENIbHO  HECJOXKHBIE  J0Ka3aTeNIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BbICTpauBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHIOCOO perieHusl yueOHOM 3a1a4uu (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOAAIIMH C YYETOM CAMOCTOATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh  BOIPOCHl KakK HCCIEAOBATEIIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPoOJIeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (HOpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY HECJIOXHBIM IKCIIEPUMEHT,
HEOOJIbIIOE HMCCIEAOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO  (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
IOPOBEJCHHOIO  HAONIONEHHUS, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpoOLECCa, a TaKXKe BBIIBUIaTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAIT ~ HEJOCTAaTOYHOCTh M M30BITOYHOCTH ~ MH(pOpPMaLUHU, JaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATh W  UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (hopMy MpeAcTaBiIeHUS HMHPOPMALMH U WIUIIOCTPUPOBATH pEIlIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALUSIMU;

OLIEHUBATh HAJCKHOCTh MH(OPMALIMU MO KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIEM
WK ¢(HOpPMYITMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXJCHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeNsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W MHCBMEHHBIX TEKCTax, JAaBaTh MOSICHEHUs MO XOIy PELICHMs 3a1aud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOJe¢ OOCYXJEHHs 3a/aBaTh BONPOCHI MO CYHIECTBY OOCYXIAEMOUN TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUS C CYXICHUSIMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3yJbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTA, HCCIECI0BaHU,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
Npe3eHTAlUK U 0COOEHHOCTEN ayIMTOPHUH;



NOHMMAaTh M HCHOJb30BATh IPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI U PEIICHUH YYEOHBIX MaTEMATUYECKUX 3a/1aY;

NPUHAMATh LEJb COBMECTHOM JIESITENbHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM palOThl, pacrpeaeyiarb BUAbl pabOT, AOTOBapUBAThCS, OOCYKIATh
MpOoILIeCC U PE3YNbTAT PAd0ThI, 00001aTh MHEHUS HECKOJIbKUX JIOJICH;
y4acTBOBAaTh B TPYNMNOBBIX (opMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BBHITIOJIHITH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOM JCHCTBUSA C JAPYTMMHM YJIE€HAMHU KOMAaHJbl, OLIEHMBAaTh Kadye€CTBO CBOETO
BKJIaZla B OOWIMH MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHHUKAMU
B3aUMOJICUCTBUA.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanms:

CaMOCTOATENIbHO COCTAaBJAThH IUIAH, AJITOPUTM PEIICHHS 3a1add (WJIM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIeHHs] C YYETOM HMEIOIIUXCS PECypCcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBAaTb M KOPPEKTHUPOBATh BAapHAHTHl PELICHUMN C
y4€TOM HOBOH MH(OpMAIIIH.

CaMOKOHTPOJIb:

BJA/E€Th CIOCcO0aMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3ysbrara
peuIeHusl MaTEMaTUYECKOM 3a1a4H;

IPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTH IIPU PEIICHHH 33]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABICHHOW LENU U
YCIIOBUSIM, OOBACHSTh PUUHHBI TOCTHKEHUS UM HEJOCTHXKEHHSI LIETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOEHUS MPOrpaMMBbl MO MATEMATHKE IPEACTABIICHBI
o rojaM oOy4yeHHus B CIEAYIOLIMX paslielax MPOrpaMMbl B paMKax OTAENIbHBIX
y4eOHBIX KypcOB: B 5—6 Kiaccax — kypca «MaTtemaTuka», B 7-9 kiaccax — KypcoB
«Anrebpay,

«I"'eomeTpus», «BEpOsSTHOCT U CTATUCTUKAY.

PabGouas nporpamma y4yeoHoro kypca «MaremaTnka»

HOACHUTEJBHAA 3AIINCKA

[IpuopureTHbIMU 1ENIMH OOyYEHHs] MaTeMaTUKe B 5—6 Kiaccax SBISIFOTCS:
npoJoIKeHre (POPMUPOBAHUSI OCHOBHBIX MaTEMATHUYECKHUX MOHATUH (YUCTIO,
BEJIMUMHA, TeoMeTpuuecKkas (Qurypa), oOecCleunBarOlUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00yYarOIINXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEH oOydarouuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIE0BATEIbCKUX YMEHUM, HHTepeca K U3yUYEeHHIO
MaTeMaTUKH;

noJIBeJIcHNEe OOy4aroluxcs Ha JOCTYIIHOM JJii HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYKAIOILIETO MUPA;



dopmupoBanre (YHKIUMOHATBHOM MaTeMaTH4YEeCKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTb MaTEMAaTHYECKHE OOBEKTHl B pEajbHBIX XKU3HEHHBIX CUTYalLUsX,
IIPUMEHATH OCBOCHHBIE YMEHHUS IS PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3aad4,
VMHTEPIPETUPOBATh IOJYYEHHBIE PE3YyJbTAaThl U OLEHUBATH UX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYALUH.

OCHOBHBIE JIMHUM COJEpKaHMS Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmeTrnyeckass U TE€OMETpUYECKas, KOTOpbIE pPa3BUBAIOTCS MapajlieibHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ M B3aUMOACHCTBUHU. Takke B Kypce€ MaTeMaTHUKH
IMPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMH aJreOpbl U ONUCATEIbHOM CTAaTHUCTHKHU.
N3yyenue apu(MeTHUECKOro MaTephajlia HAuYMHAETCS CO CUCTEMAaTU3ALMH U
pa3BUTHs 3HAHWW O HATYpaJbHBIX YHCIIAX, MOJYYEHHBIX HA YPOBHE HA4YaJIbHOTO
obmiero oopazoBanus. [lpu 3TOM COBEpPIICHCTBOBAHUE BBHIYUCIUTEILHON TEXHUKU
U (QOpMHpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCS C pa3BUTUEM
BBIUMCIIUTENbHON KYJIbTYphl, B YaCTHOCTU C OOY4YEHHMEM IMPOCTEHIIMM MHpueMam
IPUKUAJIKA U OLIEHKW PE3YJIbTATOB BBIYMCICHUMN. V3ydeHue HaTypajbHBIX YHCEI
npojoJpkaeTcs B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMM IOHATHSIMH TEOPUU
nenumocTy. Hauano u3ydeHus: 0ObIKHOBEHHBIX U JECATHUUHBIX IpOOEil OTHECEHO K
5 kiaccy. DTO nepBbId ATal B OCBOEHUH JIpo0el, KOrja MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMH, MIOHATUSAMU TeMbI. [Ipu 3TOM paccMoOTpeHne 0OBIKHOBEHHBIX
Ipo0ell B MOJHOM OOBEME MPEIUIECTBYET M3YUYEHHUIO AECATHUYHBIX ApOOEH, 4To
LEJIECO00Pa3HO € TOYKU 3PEHUsSl JIOTMKM H3JI0KE€HUS YHUCIOBOM JIMHUHU, KOTJa
npaBuwia JCUCTBUH € JIECATHYHBIMU JpOOSIMH MOXKHO OOOCHOBAaTh YyXKe
W3BECTHBIMH QJITOPUTMAMM BBITIOJHEHUS JEUCTBUN ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HaKOMCTBO € JIECATUYHBIMHU JPOOSMHU PAaCIIMPUT BO3ZMOMXKHOCTH JJII TOHMMAaHUS
OOy4YarOIIMMUCS MPUKIAJTHOIO TPUMEHEHUSI HOBOW 3alKCH MPU U3YYEHHUH IPYTUX
IIPEAMETOB M INPU MPAKTUYECKOM HCIONb30BaHMU. K 6 Kilaccy OTHECEH BTOpPOM
3Tall B HW3Y4YEHHM Jpo0eil, I/1e MPOUCXOJUT COBEPILIEHCTBOBAHHE HABBIKOB
CpaBHEHHS U TpeoOpa3oBaHUsl JApoOeH, OCBOCHHE HOBBIX BBIUMCIMTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKW BBIYMCICHHH, B TOM 4YHUCJIE€  3HAYEHUU
BBIPXEHUI, COIepKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE APOOU, YCTaHOBJICHHE
CBSI3eH MEXI1y HUMH, paCCMOTPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OC0OEHHOCTBIO M3YUYEHUS MOJOKUTEIbHBIX U OTPULIATENbHBIX YHCEIl SIBISETCS TO,
YTO OHHU TaK)K€ MOT'YT pacCMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kinacce B Havale
uzydeHus: Tembl «llojokUTeNbHbIE UM OTpUIATENIbHBIE YHCIA» BBIICISETCS
noarema «llenpie ymncna», B paMkax KOTOPOW 3HAKOMCTBO C OTPHUIIATEIbHBIMU
YUCIaMH M JACUCTBUSMU C TIOJOKHUTEIbHBIMU W OTPUILATEIbHBIMU YHUCIaMU
MIPOUCXOJNUT HA OCHOBE COJIEPKATEIBHOIO MOJIX0a. JTO MO3BOJSAET HA TOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYyYaIOlIUXCS TMPAKTUYECKH CO BCEMH OCHOBHBIMHU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MpPaBWJIAMH 3HAKOB IPU BBINOJIHEHUHU
apu(pMETHIECKUX JAeUCTBUH. l3ydyeHune panuoHaIBbHBIX YHCENT Ha D3TOM HE
3aKOHUYUTCSA, a OYJIET IPOJOJDKEHO B Kypce anreOpsl 7 Kiacca.



[Ipu oOy4yeHHM pEHIEHHIO TEKCTOBBIX 3aJady B 5—0 Kiaccax HCHOJB3YIOTCS
apumeTnyeckre npuemMsl petieHust. [Ipu orpaboTke BEIYUCTUTENBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1aUd CJIEAYIOIUX BUIOB: 3aJa4d Ha
JBIDKEHUE, HA YacTH, HA TOKYNKHU, HAa pabOTy U MPOU3BOAUTEIBHOCTh, Ha
MPOLICHTHI, HA OTHOILIEHUA U Tipornopimu. OOyJaroumecs 3HaKOMATCS C TpUeMaMu
pelieHust 3adad 1nepedopoM BO3MOXKHBIX BapUAHTOB, y4arcs paboTaTh ¢
uHdopmaIuen, NpeacTaBICHHON B (hopMe TaOIUI] WIIA JUATPAMM.

B mporpamme ydeOHOro kypca «MaremaTuka» MpeaycCMOTPEeHO (OpMHUPOBaHHE
IPOMNEACBTHUECKUX —alreOpanveckux mpejacTaBieHuil. bykBa Kkak CHUMBOI
HEKOTOPOI'0 4YHCJIa B 3aBUCHMOCTH OT MAaTEMAaTHYECKOrO0 KOHTEKCTa BBOIUTCS
NOCTENEHHO. bykBeHHass CMMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEKIE BCEro i
3aldCH  OOIIUX YTBEPXKIACHUM M TpemiokeHuid, (GopMmyn, B YaCTHOCTH s
BBIYHCIICHUS] TEOMETPUUYECKUX BEJIMYUH, B KAYECTBE «3aMECTUTENS» YNCTIA.

B mporpamme yueOHOoro kypca «MaremaTuka» MpeAcTaBieHa HarjsaHas
reoOMeTpus, HallpaBJICHHAs HAa  pas3BUTHE o0Opa3Horo MBIIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3yYECHHH T€OMETPHM, KOTOPBIM OCYILIECTBIISIETCS HA HAIISIHO-IIPAKTUYECKOM
YpOBHE, ONUPAETCs Ha HarJisigHO-00pa3HOE MbIIIeHHEe oOydaromuxcs. bombias
pOJIb  OTBOAUTCSA  INPAKTUYECKOW  JESATEIIBHOCTH, ONBITY, JKCIIEPUMEHTY,
MozieapoBaHuto. O0yyaronirecs: 3HaKOMATCS ¢ T€OMETPUYECKUMU (purypamu Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(PUTYpaUUsSIMHU, ydaTcs
U300pakaTh MX Ha HEJIMHOBAHHOW M KIIeTYaTOM Oymare, paccCMaTpuBalOT HX
IIPOCTENIINE CBOMCTBA. B mponecce u3ydeHUs HaArJBSIAHOW T€OMETPUM 3HAHUSA,
MOJTyYEHHbIE OOY4YarOIIMMHUCS Ha YpOBHE HayajdbHOIro o0O0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kj1accax u3y4aeTcsi MHTErPUPOBAHHBINA IPEAMET
«Marematukay, KOTOPbIA BKJIIOYAeT apu(METHUECKH MaTepual M HarsaHYIo
T€OMETPHUIO, a TAKXKE MPOTEIEBTUUECKIE CBEACHUS U3 alNreOpbl, 3JIEMEHTHI JTIOTHUKU
Y Hayaja OMucaTeIbHON CTaTUCTUKHU.

B pamkax peanuzamnuu mporpamMmbl mpodecCHOHATBPHOTO MUHUMYyMa ypok Ne74
UMeeT NMPOPOPUEHTALNOHHYIO HAITPABIEHHOCTD.

OO111ee YuciIo YacoB, pEKOMEHIOBAHHBIX ISl U3yUeHUs] MaTeMaThku, — 340 4acos:
B 5 kiacce — 170 yvacoB (5 vacoB B Henento), B 6 kiacce — 170 vacoB (5 yacoB B
HEJICITIO).

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

5 kiace

Hamypansvnsie uucna u nyno

HatypanbHoe umncno. Pan watypanbhbix umucen. Yucno 0. U3o0paxkenue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[lo3unmonHas cucremMa cuuciaeHus. PumMckas Hymepauus Kak IIpuMep
HEIO3ULMOHHON CUCTEMBI CUUCIIEHNUs. [lecaTuuHas cucteMa CUUCIICHHUS.



CpaBHeHHE HATypaJbHBIX YMCEJI, CPABHEHUE HATYypaJbHBIX YUCEN C HYJIEM.
CnocoObl cpaBHeHusl. OKpyTrieHue HATypaIbHbIX YHCEIL.

CrnokeHne HaTypaJibHbIX YHMCEN; CBOMCTBO HYJISl IPU CIOKEHUU. Bbruntanue
KaK JeiicTBUE, 00paTHOE CIOKEHUIO. Y MHOKEHUE HAaTypaJIbHbIX YMCEN; CBOMCTBA
HYJId W €IUHUIBI NpU yMHOXeHuUu. JlemeHue Kak JeiicTBue, oOpaTHOE
yMHOKeHHI0. KOMIIOHEHTHI AeMCTBUH, CBs3b MeXay HUMH. [IpoBepka pesynbpTaTa
apumerndyeckoro naeiictusa. llepeMecTuTenbHOoe M couyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPaCHpeAeUTEIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB [t 0003HAUYECHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aMKUCH
CBOMCTB apu(METUIECKUX JTCHUCTBHUH.

Jenutenu W KpaTHbIE 4YHWCIA, Pa3lIOKEHHME Ha MHOXuTenu. IIpocTeie u
cocTtaBHble yucna. [Ipuznaku neammoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ 0OCTaTKOM.

CreneHb ¢ HaTypaJbHbIM II0OKAa3aTeJIEM. 3aliCh 4YUCIA B BHUAE CYMMBI
pa3psSIAHBIX CIAracMbIX.

UucnoBoe BbIpakeHUE. BbluncIeHHE 3HAYEHUN YHCIOBBIX BBIPAXKEHUU;
MOPSIAOK  BBIMIOJHEHUs — JelcTBUU.  Mcmonp3oBaHME  TPU  BBIYMCIEHUSAX
MEPEMECTUTEIBHOTO W COYETAaTEIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUSA U
YMHOXEHUSI, pacCIpeICIUTEIbHOIO CBOMCTBA YMHOKEHUS.

Jlpoou
[IpencraBienre o JApoOM Kak crocoOe 3aluCh  4YacTH  BEJIIMYUHBL.

OObikHOBEHHBIE ApoOu. IIpaBuibHBIE W HempaBuiibHblE ApoOu. CmelraHHas
Ipo0b; TPEACTABICHHE CMEIIAHHON JApoOM B BHJAE HENPAaBUIBHON apoOu u
BBIJICJICHUE 1I€JI0M YaCTH YMCJIa U3 HEeNpaBWIbHOW npodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpalieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CrnoxeHre W BbIUMTAHHE OpoOei. YMHOKEHUE U JiefieHue ApoOeil; B3auMHO-
obOpatHble qpodu. HaxoxkaeHne 4acTy 11eI0T0 U IEJI0T0 0 €ro YacTH.

Hecstuunas 3anuck apob6eit. IlpencraBrneHue AecATUYHOW ApoOH B BUIE
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX JApoOei TOYKAaMHU HA YHCIOBOU
npsimoii. CpaBHEHUE NECSITHUHBIX TPOOEH.

Apudmernueckre JEHCTBUS C JECITHUYHBIMU JpoOsimu. OKpyTJieHHE
JECATUYHBIX ApOoOeH.

Pewenue mexcmoguix 3a0au

Pemenne TekcTOBBIX 3adady  apudMeTHyeckuM crnocodboM. Pemienue
JIOTUYECKUX 3afad. Pemenue 3agad nepeOOpoM BCEX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBanue Npu pelieHuu 3aa4 Ta0IUI] U CXEM.

Pemenue 3anad, coaepxkamyx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYHHBIL:
CKOPOCTb, BpEMs, PACCTOSHME; LI€HA, KOJUYECTBO, CTOMMOCTb. EIMHUIBI
U3MEpPEHMs: MaccChl, O00bEMA, IIEHBI; PAcCTOSHUS, BpeMEHH, CKOpocTH. CBA3b
MEXIYy €IMHULAMU U3MEPEHUS KaXI0W BEIMYUHBI.



Pellienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.
[IpencraBieHre TaHHBIX B BUJE TAOJIHII, CTOIOYATHIX JUATPAMM.

Haznaonaa zeomempus

Harnsinuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JyY, YTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. IIpsmoi,
OCTpPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JlnvHa oTpe3ka, METPUYECKHE €IWHULIBI JJIMHBI. J[JTMHA JTOMAaHOW, NEPUMETP
MHOTOYTOJIbHUKA. VI3MepeHne U MOCTPOEHUE YIIIOB C IOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele mpeacraBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o6paxkenne ¢uryp, B ToM 4Ymcie Ha Kierdaton Oymare. Iloctpoenue
KOHUTYypaluii U3 yacTel MpsAMOH, OKPYKHOCTH Ha HETMHOBAHHON W KJIETYATON
Oymare. Micnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Inomanes NpPSAMOYrOJIBHMKA W  MHOIOYTOJBHUKOB, COCTaBICHHBIX W3
IpSIMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, n3o0pak€HHbIX Ha KJIET4aToil Oymare.
EnvHUIBI H3MEpEeHHS IUTOIIA/IH.

Harnsgable npeacTaBieHust 0 NPOCTPAHCTBEHHBIX (PUTypax: IpsSMOYTOJIbHBIHI
napajuienenunen, — Kyo, — MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx
MHOrorpaHHukoB. Pa3Béprkum kyOa u mnapamuienenunena. CosnaHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp. ).

O0BEM MPSAMOYTOJBHOTO Mapajuienenunena, kyoa. EnuHuibl uU3MepeHus
o0BEMa.

6 xkiacc

Hamypanvnwie uucna

Apudmernueckre MEHCTBUS ¢ MHOTO3HAYHBIMU HATYpPaJIbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HMCIOJb30BaHHE  CKOOOK.
Hcnonb30BaHWE TIpU  BBIYUCICHUSAX IEPEMECTUTEIBHOTO M COYETATEIbHOTO
CBOWCTB CJIOKEHHSI U YMHOXEHHUSI, PACHPEACIUTEIBHOIO CBOWCTBA YMHOMKCHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu M KpaTHbIE YKCIIa; HAUOOJBIIUNA OOIIUNA ETUTENIh 1 HAMMEHBIIIEE
obmee kpaTHoe. JleTMMOCTh CYMMBI U TPOU3BEIeHU. J{efleHrne ¢ ocTaTKoM.

Jlpoou
OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHUE IpoOei.

CpaBHEHHE W yHOpsAIOYMBaHKE ApoOcii. Permenue 3a1au Ha HaXOXKACHUE YacCTH OT
IIEJOT0 W TeNoro Mo ero 4vactu. J[poOHoe dYWciao Kak pe3yiabTaT JIeJICHUS.
[IpencraBienue AeCATUUHON IpoOU B BUE OOBIKHOBEHHOW JAPOOU M BO3MOXKHOCTh
MIPEICTABIICHUS] OOBIKHOBEHHOW APOOH B BHJIE ACCATUYHOU. JlecaTruunbie npodu u
MeTpruUeckasi cucremMa Mep. ApudMeTHIEeCKHEe JSHCTBUS U YUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH M JICCITUIHBIMH JIPOOSIMH.



OtHomenue. JleneHne B JaHHOM OTHOLIEHHMU. MacmTad, NOpPONOpIHS.
[IpuMeHeHne MPONOpLUH P PELICHUN 3a4a4.

[Tonatne mporeHTa. BriunciieHre mporeHTa OT BEIMYUHBI U BEIMYUHBI 110 €€
MPOLIEHTY. BhIpakeHre MpOUEHTOB JECATUYHBIMU JIpoOsmu. PerieHue 3amad Ha
MPOIIEHTHI. BbIpa)k€HWE OTHOLICHHS BEJIWYMH B NpouleHTax. [lomokuTenbHble U
OTPHULIATENBHBIE YHCIIA

Ilonoscumenvuvie u ompuyamenvHvle Yuca.

Lenpie yucna. Mopaysip 4mciia, T€OMETpPUYECKass HHTEpPOpETauus MOIYJSA
yucna. U3o0paxeHue yncen Ha KOOPAUHATHOU MPsAMOM. YHCI0BBIE TPOMEXKYTKH.

CpaBHenue uncen. ApupMeTHUECKHE NEUCTBUSA C TMOJOXKUTEIbHBIMU U
OTPULIATENBHBIMHU YU CIIAMM.

[IpssMoyroJIbHAs cucTeMa KOOPAMHAT Ha IJIOCKOCTU. KoopamHaTel TOUkHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJUHATHON
IIJIOCKOCTH.

bykeennvie evipasicenusn

[Ipumenenune OykB JUIsi  3allUCH  MAaTEMAaTHUYECKUX  BBIPAXKEHUU U
npemyioxkennii. CBoicTBa apupmMeTHYeCKuX AeiCTBUN. BykBEeHHBIE BBIpAXKEHUS U
YUCJIOBBIE II0JICTAHOBKU. DYyKBEHHBIE paBEHCTBA, HAXOXICHUE HEU3BECTHOIO
KOMIoHeHTa. Dopmysibl; GopMysabl HepuMeTpa U IUIOHMIAAU MPSIMOYTOJIbHUKA,
KBaJpaTa, o0bEMa mapasienenumneaa u Kyoa.

Pewienue mexkcmosuix 3aoau

Pemenne TekcTOBBIX 3adad  apupMeTHYeCKUM crnocodoM. Pemenue
JIOTUYECKUX 3aj]1au. PelieHue 3a1a4 nepedopoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemienue 3amay, coaep)Kallux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIUYUHBI:
CKOpOCTb, BpeMs, pacCcTOsIHUE; 1IcHA, KOJHUYECTBO, CTOMMOCTB;
MIPOU3BOJIUTEIIBHOCTh, BpeMs, 00BEM paboThl. EQWHUIBI H3MEpEeHHs: MAacChI,
CTOMMOCTH; PpACCTOSIHMS, BpPEMEHHM, CKOpoCcTH. CBSI3b MEXIYy €JAUHUILIAMU
M3MEPEHUS KaX0l BEIIMUUHBI.

Pemienve 3agay, CBSI3aHHBIX C OTHOILIEHHUEM, MPOMNOPIUOHATBLHOCTHIO
BEJIMYMH, MTPOIIEHTAMHM; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

O1eHKa ¥ MIPUKKUIKA, OKPYTJICHHE pe3yJibTaTa.

CocrapiieHue OYKBEHHBIX BBIPAYKEHUM 11O YCIOBUIO 3aa4H.

[IpencraBieHre MaHHBIX C MOMOIIBIO Tabmuil u guarpamm. CrosiOuartbie
JarpaMMBbl: YTEHHE U MOCTpoeHUe. UTeHNE KPYTOBBIX JUArPaMM.

Haznaonan zeomempus

Harnsinaele mpencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.



B3auMHOe pacrnosokeHHe JBYX HPSIMbIX Ha IUIOCKOCTH, MHapaliesIbHbIE
npsIMbIE, TMEPICHAUKYIISIPHbIE MpsMble. M3MepeHue paccTOsSHUN: MEXIY IBYMS
TOYKAaMH, OT TOUYKH 0 OPSIMOM; JUIMHA MapIIpyTa Ha KBaJpaTHOM CETKeE.

WN3mepeHne W TOCTPOCHHE YIVIOB C IMOMOLIBIO TpaHcHopTupa. Bunubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYNOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, MIPUMEPHI
YETBIPEXYTOIBHUKOB. [[pSIMOYTrOIbHUK, KBaAPAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuuecKkux (Uryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LHUPKYJS, JHHEHKH, YTrOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha keTuaToi Oymare.

[lepumerp wHoOroyrosbHuka. [loHsTne twomanu GUrypsl; €IUHULBI
u3MepeHus miomanu. [IpubnmxéHHoe n3MepeHune miomaan Guryp, B TOM YUCTE
Ha KBaJpaTHOU ceTke. [TpubmmxénHoe n3MepeHue JIIMHbI OKPYKHOCTH, IJIOIIA N
Kpyra.

CuMmmeTpurs: LEHTpallbHAsA, OCEBasl M 3epKalibHass cumMmeTpuu. Iloctpoenue
CUMMETPUYHBIX QUTYD.

Harnsigueie MIPEACTABICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, UMIUHAp, Imap u cdepa.
N300paxeHne npocTpaHCTBEHHBIX (uryp. [Iprumepsl pa3BEPTOK MHOTOIPaHHUKOB,
WIMHApa U KoHyca. Co3aHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[lonarue oOBEMaA; eAUHUIBI U3MEpeHUs: 00bémMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenumnena, Kyoa.

IVIAHUPYEMBIE NPEJIMETHBIE PE3VJBTATBI OCBOEHWUSI
HPI/IMEPHOI\/I
PABOYEHN TPOTPAMMBI KYPCA (IIO TOJAM OBYYEHMUS)

Pa3ButHe JIOrM4ecKux NPEeACTABICHUM W HABBIKOB JIOTMYECKOTO MBILIJICHUS
OCYIIECTBIISIETCS HA TPOTHKEHUU BCEX JIET 00yUeHUsI B OCHOBHOM IITKOJIE B paMKax
BCEX HAa3BaHHBIX KypcoB. [Ipenmosiaraercs, 4ro BBITYCKHUK OCHOBHOW IIKOJIbI
CMOXET CTPOWUTH BBICKA3bIBAaHWUSI M OTPHUIIAHUS BBICKA3bIBAHUM, PAaCIIO3HABAaTh
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA, NPUBOJIUTH MPUMEPHI U KOHTPIIPUMEDHI,
OBJIAJCET TMOHATHUAMU: OIPEAEIEHUE, aKCMOMa, TeopeMa, JOKa3aTelbCTBO — U
HAy4YHUTCS UCTIOJIB30BaTh WX NP BHITIOJIHEHUU YUEOHBIX U BHEYUEOHBIX 3a/1a4.

OcBoenue yueOHoro Kypca «MaTeMarrka» B 5—6 Kilaccax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€eCTieurBaTh JOCTHKEHHUE CIICIYIONUX MPEeIMETHBIX 00pa3oBaTEIbHBIX
pe3yJIbTaToB:

5 kiace
Yucna u évtyuucienus



o [lonnmath ¥  TOPaBWIBHO  YHOTPEOJATH TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMHU YHCIIAMH, OOBIKHOBEHHBIMHU U I€CATUYHBIMU JAPOOSMHU.

o CpaBHHMBaTh M yHOPAOYMBATH HATypalbHbIE YHCIA, CpPaBHUBATH B
MPOCTEUIUX CITydastx OOBIKHOBEHHBIC JPOOH, TECATUYHBIC TPOOH.
o CoOTHOCUTh TOYKY Ha  KOOPJAWHATHOW  (YUCIOBOM) MpsAMOM  C

COOTBETCTBYIOIIUM € YHCIIOM M M300pa)kaTh HATypaJbHBIE YUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) IIPSMOM.

o Boinonaate apudMernyeckue AEUCTBUS C HATypallbHBIMU YHUCIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIITUX CITydasiX.

o BoInonHATE NpOBEPKY, NPUKUAKY pe3yIbTaTa BEIYUCICHUN.

o OKpyTJIsTh HaTypaJibHBIE YKCIIA.

Pewenue mexkcmoewix 3a0au

° Pemate TekcTOBBIC 3amauM apU(PMETHUYECKHM CIIOCOOOM U C IIOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHUAHTOB.

° Pemate 3amaud, cojaeplkaliyue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI:
CKOPOCTh, BpEMSI, PACCTOSIHUE; 1IeHa, KOJTMYECTBO, CTOUMOCTb.

° Ucnonb3oBaTh KpaTKHE 3alUCH, CXEMbI, TaOJMIbl, OOO3HAYECHUS MpHU
pellIeHuu 3a7ay.

° ITonb30BaThCS OCHOBHBIMM  €IMHHUIIAMU  HW3MEPEHMS: I1I€HBI, MACCHhI;

paccTosiHus, BPEMEHM, CKOPOCTH; BBIPAKAaTh OJHU €IMHMIBI BEIWMYHUHBI 4YEpE3
TpyTHE.

o W3BnekaTh, aHAIU3UPOBaTh, OLEHUBATh MHPOPMALIUIO, MPEACTABICHHYIO B
TabnMie, Ha CTOJIOYaTOW JuMarpaMme, WHTEPHPETUPOBATh MPEACTaBICHHbIC
JTaHHBIE, UCTI0Ib30BATh JaHHBIE MIPU PEILICHUH 3a/1a4.

Haznaonasa zeomempus
o [Tonp30BaThCA r€OMETPUUECKUMU MMOHATUSIMU: TOUKA, MPsIMasi, OTPE30K, Ty,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
o [IpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, UMEHIMX (Gopmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.
o Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, AMArOHallb, C OKPY>KHOCTHIO:
paauyc, 1TMameTp, LEHTP.

o N300paxaTh HU3y4YEHHBbIE TE€OMETpUYECKHE (PUTYypbl HAa HEIMHOBAHHOW U
KJIETYaTO Oymare ¢ OMOILBIO [IUPKYJIS U JIMHEHKH.
o HaxomuTe nnuHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHEM C MOMOILBIO

JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW IJIMHBI; CTPOUTH OKPY>KHOCTH 3aJaHHOIO
panuyca.

o Hcnonws30BaTh CBOMCTBA CTOPOH U YIVIOB NMPAMOYTOJbHUKA, KBajgpaTa JJis
MX IIOCTPOCHHS, BBIYMCIICHUS TUIOLIAINA U IIEPUMETPA.



o BoruncnsaTe mepuMmerp W IUIOMIANb KBajapaTa, MNPSAMOYToJbHUKA, (uryp,
COCTABJICHHBIX M3 MPSIMOYTOJIbHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

L [Tonp30BaThCs OCHOBHBIMU MCTPUYCCKUMU CAWMHHULIAMU U3MCPCHUS OJIHNHBEI,
IIomaan; BbIpakaTb OAHHU CAMHUIIBI BEJIMYWHBI YCPEC3 APYTIUcC.
L Pacrnio3naBath MMapaJuICJICITUIIC, KY6, HUCIIOJBb30BATh TCPMHUHOJIOTUIO!

BEpIIMHA, peOpo TpaHb, M3MEPEHUS; HAXOIWTh HM3MEPCHHUs Napajulelenure/a,
KyoOa.

L Brruncnate 00bEM KY68,, mapaJuICJICIIuIICJa 110 3aJaHHbBIM HU3MCPCHUAM,
IMOJIb30BATHCA CAMHUITAMHN U3MCPCHUA 00BEMa.
L Pemars HecnokHBIE 3aladyd Ha HU3MCPCHHUC I'COMCTPUYCCKHUX BCJIWMYHUH B

IMPAaKTHYCCKUX CUTyallUAX.

6 xaacc

Yucna u eviuucinenusn
° 3HaTh U MOHUMATh TEPMHUHBI, CBSA3AHHBIE C PA3JIMUYHBIMU BUJIAMHU YHUCEN U
crocobamMu HMX 3alUCH, TEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (DOpPMBI
3allMCH YKClia K IPYToi.

L CpaBHI/IBaTB H yrmopsaaodruBaThb OCJIbIC YKUCJIa, OOBIKHOBEHHBIC U ACCATUYHBIC
I[pO6I/I, CpaBHUBATBL YHCJIa OAHOTO N PA3HbBIX 3HAKOB.
L BBIHOJIHHTB, coucTtasd YCTHbBIC W IIMCbMCHHBIC HpI/IéMBI, apI/I(I)MeTI/I‘-ICCKI/Ie

JNEUCTBUSL C HATypalbHBIMM UM  LEJIBIMA YHUCJIAaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMU, TOJOKUTEIbHBIMUA U OTPUIATEIbHBIMU YU CIIAMHU.

o BbIUuCHATE 3HAUYEHMS] YUCIIOBBIX BBIPAXKCHUI, BBIIOJIHATh NPUKHUIKY H
OLICHKY pe3yJibTaTa BBIYMCICHUI; BBINOJHATh MNPeoOpa3oBaHUsA YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEHCTBHM.

o COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YUCJIOM M H300pakaThb YHUCJIa TOYKAMU HAa KOOPJAMHATHOM MpPsAMOM, HaXOIUTh
MOJYJIb YHCJIA.

o COOTHOCHTH TOUYKH B NPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMMU
9TOM TOYKH.

o OxpyrniTh 1ieNible YKciia U JEeCATUYHbIE OpOOH, HaXOAWUTh MPUOIMKEHUS
yucen. YucnoBble U OyKBEHHbBIE BBIPAKEHUS

o [ToHumaTh 1 ynoTpedsaTh TEPMHUHBI, CBSI3aHHBIE C 3AMMCHIO CTENIEHU YHUCIa,
HaXOAWTh KBaJapaT U KyO 4uCia, BBIYUCIATH 3HAYEHUS YHUCIIOBBIX BBIPAXKECHUH,
COZIEPIKAILUX CTEIICHH.

. [Tonb30BaThbcs MpU3HAKAMH JEIUMOCTH, PACKIIaIbIBaTh HATYpaJbHbIE YHCIIa
Ha IPOCTHIE MHOKUTEIH.

. [Tonb30BaThCa MACIITAOOM, COCTABISATH MPOMOPLIMU U OTHOILICHHUS.

. Hcnonb3oBaTh OYKBBI 1J1s1 0003HAUEHUS YUCEN MPHU 3aMUCH MaTEeMaTHUYECKUX

BBIPKEHUI, COCTABIISITh OYKBEHHBIC BRIPAKECHHS U (DOPMYJIbI, HAXOIUTH 3HAUCHUS



OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBISAA HEOOXOAMMBIC TMOACTAHOBKA U
npeoOpa3oBaHuUs.
o HaxoauTh HEeU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoeuvix 3a0au
o Pemats MHOTOIIArOBBIE TEKCTOBBIE 33]]a41 APUPMETHUECKUM CITIOCOOOM.
o Pemwate 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PeIllaTh TPU OCHOBHBIE 33]]a41 HAa TPOOU U MPOILEHTHI.
o Pemars 3amaum, copepskamipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccrosiHue, LEHA, KOJIMYECTBO, CTOMMOCTB;
POU3BOAUTENLHOCTh, BpeMs, 00bEMa paboThl, HUCHONB3YS apudmeTuyecKkue
JNEUCTBUSA,  OIEHKY, MPUKUAKY; TMOJb30BAThCA  €IUHUIIAMU  U3MEPEHUs
COOTBETCTBYIOIIUX BEJIUYHH.
o CocraBisaiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.
o W3Bnekats uHOpMaIuio, MpeACTaBICHHYIO B TaOiuIlax, Ha JIMHEWHOMH,
CTOJIOYATOM WM KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH IMPE/ICTABIICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIE MIPU PEIICHUU 33/1a4.
° [IpeacTaBisTh UHPOPMALIUIO ¢ TTOMOIIBIO TAOJIUIL, JIMHEUHONU U CTOI0YATOM
JUarpaMM.

Haznaonaa ceomempusn
o [IpuBoauTs TpHMEPHI OOBEKTOB OKPYXAIOLIEIO0 MHpa, UMEKOIMHX (popmy
U3YYEHHBIX T€OMETPUYECKHX IJIOCKMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
pPaBHBIX U CHMMETPHUUYHBIX (QUTYD.
° N300pakaTh ¢ TMOMONIBIO IUPKYJA, JUHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOW M KJETYaToM OyMmare W3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
(burypsl 1 KOHQUTYpaUu, CAMMETPUYHBIE (PUTYPHI.
o [lonb30BaTbCd  IEOMETPUYECKMMHM  MOHATHSIMH:  PAaBEHCTBO  (QUTYD,
CUMMETpPHS; MCIOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHH.
o HaxonuTe BeIMYMHBI YIVIOB M3MEPEHUEM C IIOMOINBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 3aJAHHOW BEJIMYMHBI, I10J1b30BaThCS IPU PEILICHUH 3a4a4 IPalyCHOU
MEpOH YTJIOB; paclo3HaBATh HA YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIN U TYIIOU
YTJIBI.
o BblyucisaTh IIUMHY JOMAaHOW, MEPUMETP MHOTOYTOJIbHHUKA, IMOJb30BATHCS
CAVHUIIAMU HM3MEPEHUS JIJIMHBI, BBIPAXKAaTh OJIHA E€AMHUIIBI MU3MEPEHHS JTHMHbBI

qyepes IpyTHe.

o Haxonntpe, ucnonp3yss 4YepTEXHBbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH J0 MPSIMOM, JJIMHY ITyTH Ha KBAaJIPATHOU CETKE.
o Beruucnate  mmomans  QUTyp, COCTABICHHBIX U3 IPSIMOYTOJBHUKOB,

UCIIOJIb30BaTh  pa30uMeHue Ha MPSMOYrOJbHUKKA, HAa paBHble  (QUIYDHI,
JOCTpavBaHWE JO NPSIMOYTOJIbHUKA; TMOJb30BATbCSI OCHOBHBIMHM €IUHHUIIAMU



HN3MCPCHUA IUIOHIaJIM, BbIpAKaTb OAHHW CAWHUIBI M3MCPCHUA ILIOMAAN YCPE3

Jpyrue.

Pacrnio3naBate Ha MOICIIAIX H I/1306pa}KeHI/I$IX mupaMuay, KOHyC, HUIMHIDP,

HCIIOJIB30BATh TCPMHUHOJIOTHUIO: BCPIINHA, p€6p0, I'paHb, OCHOBAHHUC, pa3BépTKa.

OCHOBHBIMH

N300paxkats Ha Ki1eTyaTo Oymare npsMOyroJibHBIN Mapaieenunes.
Boruncnsate 00bEM NpAMOYToJIbHOTO Mapalieenuneaa, Kyoa, oJb30BaThCs
CAVHUIIAMU HU3MEpPEeHUs 00bEMa;

BbIpAKaTb OAHHW CIAWHUIIBI

U3MepeHust 00bEmMa uepes Ipyrue.

IIPAKTUYECKUX CUTYaLUsX.
TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

Pemars HecnoxHEBIE 3aa491 Ha HaAXOXKIACHUC I'COMCTPHUUYCCKHX BCIWMYHNH B

(I1IO I'OJAM OBYYEHUS)

5 kaacc (175 1)

HasBanmue

paszaena OcHOBHOE

Kypca (Koa | coaepxaHue OcHoBHbBIE BU/bI 1eSITEJIbHOCTH 00y4aI0IMXCS

4acoB)

Harypaas- [[lecaTnynas Uurarh, 3anMcbiBaTh, CPABHMBATh HaTypaJbHbIE 4MCIA

HbIe cUCTEMaA MpeagaraTe ¥ 00CYXAaTh CIOCOOBI YIIOPSIOYUBAHUS YUCEIL.

yucia. CUMCIICHHUS. PsanU300paxkaTs, KOOpAMHATHYIO NpPSIMYI0, OTMEYaThb YMCII3

JelicTBHUS ¢HATypaJIbHbBIX TOYKaMU Ha KOOPJAMHATHOM NPSIMOM, HAXOAWUTh KOOPAHUHATH

HATypaJib- [UCEIL. TOUKH.

HBIMH Hatypaneubiii  psaMcciaenoBaTs cBOMCTBA HaTypaibHOTO psiga, yucen 0 u 1 mpy

ynciaamu  [ducio 0./c10’keHUU 1 YMHOKEHUU.

(43 v) HarypansHble M cnoib30BaTh NPAaBUJIO OKPYIJIe-HUS HATYPAJIbHBIX YUCEL.
gucia HABBINOHATL apu@MeTHYECKHEe ACUCTBUSA C HATypaJIbHBIMY
KOOPJIMHATHOM YUCIaMH, BBIYUCIATH 3HAUEHUSI YUCIOBBIX BBIPAKEHHUM C(
pSIMOH. CKOOKamMH 1 0e3 CKOOOK.

CpaBHeHuUE, 3anuchIBATh [IPOU3BEICHNE B BUJE CTENICHH, YUTATH CTEIIEHU

OKpYTJICHUE MCIIOJIb30BaTh TEPMUHOJIOTHIO  (OCHOBaHME, IOKa3aTellb)

HATypaJbHbIX BBIYHCIISATH 3HAYCHUSI CTEIICHEM.

qHCe. BbINOJHATL, NPUKUAKY M OLEHKY 3HAUY€HUN YHCIIOBBIX
ApudMeTHUeCKUBBIpAKECHUH, TpearaTh U NPUMEHATh NPUEMBI MPOBEPKY

€ JIEUCTBUSA CBBIYHCIICHU .

HATypaIbHBIMU Mcnonb30BaTh NPH BBIYUCJICHHUAX [1EPEMECTUTEIBHOE M

uuciiamu. CBOMCTBA
HYJIS IPU CII0KEHUH
7 YMHOKEHHH,
CBOIICTBA €IMHUIIBI
MpY YMHOKCHHH.
[TepemecTuTEnbHOE
54 COUYETaTEIILHOC
CBOMCTBA CJIOKEHUS
M YMHOXKEHUS,
pacupenenuTeIbHOE
CBOMCTBO
YMHOKEHHS.
Henurenu

COYETAaTEIbHOE  CBOMCTBA  CJIOXKEHHMS M YMHOXEHUS
pacrpeieauTenbHOe CBOMCTBO YMHOXKEHUS; (POPMYJINPOBATh Y
MPUMEHSTh MpaBuUia MPeoOpa30BaHUS YMCIIOBBIX BBIPAKEHUN
IHa OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUI.

HccienoBarb 4YHCIOBBIE 3aKOHOMEPHOCTH, BBIABMIaTh Y
000CHOBBIBATH T'MIIOTE3bI, GOPMYIHPOBATH 0000IICHHUS ¥
BbIBO/IbI 10 pE3yJbTaTaM ITPOBEAEHHOTO MCCIIEIOBAHNUS.
DopMy/IMPOBATL ONpPEAECICHUA JCIUTEN U KPaTHOIO
Ha3bplBaTh JCJIWTEIM W KpAaTHbIE 4YHUCIA; PACIMO3HABATH
[IPOCTBIE U COCTaBHbIE YuCia; (GopMyJIMPOBATL U NPUMEHATH
MPU3HAKU JE€TUMOCTH Ha 2, 3, 5, 9, 10; npuMeHSATH aJropuTM
Pa3lI0KEHWsT YHCIa Ha IIPOCTBIE MHOMKUTEIW; HAXOIMTH
OCTATKH OT JIEJICHUS U HEMOJIHOE YACTHOE.




KpaTHbIE YHCIIa,
pa3j0XXKEeHUE 4YHUCIa
Ha MHOKHTCIIHN.
Jlenenue C
octaTtkoM. [IpocTbie
1 COCTaBHBIC YMCIIA.
[Ipr3Haku
MEeJIMMOCTH Ha 2, 5,
10, 3, 9.

CrerncHb
HaTypaJlbHbIM
[TOKA3aTeIICM.
YucioBkle
BBIPAKECHMUS;
MOPSAOK TECUCTBUM.
Pemrenne

TCKCTOBBIX 3aJa4 HaBaIllMCH peH_IeHI/Iﬁ TCKCTOBBIX 3aJa4.

Pacmo3HaBaTh WCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUS
HATypaTbHBIX YHUCIax, NPUBOAUTH NpuMepbI
KOHTPIIPUMEPBI, CTPOMTH BBICKA3bIBAHMUS U OTPULIAHUS BbI-
CKa3bIBAHUM O CBOMCTBAX HATypPAJIbHBIX YUCEIL.
KoHcTpyMpoBaTth  MaTeMaTH4YeCKHe  IPeAJI0KEeHUSs
[TOMOILIBIO CBSI30K I, «HIIN», ECIHU. .., TO...».

PemiaTh TEKCTOBbIE 3a/laydl apUPMETHUYECKUM CIOCOOOM
HCMO0Jb30BATH 3aBUCMMOCTH MEX]ly BEIMYMHAMU (CKOPOCTH
BpeMsl, paCCTOSIHUE; LIEHa, KOJIMYECTBO, CTOMMOCTb

M JIp.): aHAJM3MPOBATb M OCMBICIMBATH TEKCT 3aa4u
nepegopMyIUpPOBaTH YCJIOBHE, H3BJEKATb HEOOXOAUMBI(
TaHHbIC, YCTAHABJIMBATH 3aBUCHUMOCTH MEXIY BEIUYMHAMH
CTPOMTBH JIOTUYECKYIO LIETIOUYKY PACCYKICHUM.
MoaeauMpoBaTh XOJ PELICHUS 33/1a4yd C MOMOILBK PUCYHKA
CXEMBbI, TAOIHUIIBI.

[MpuBoAMTH, pa3dupaTh, OLEHUBATH PA3JIUYHBIC PEIICHUS

q
K

(¢

BCE Kpuruyeckn OLICHUBATH IIOJIY4CHHBIN pe3ynbTaT
apu(METHYECKHEe |0OCYLECTBJSATh  CAMOKOHTPOJIb, TPOBEpss  OTBET  HE
necTBYS, HACOOTBETCTBHE YCIOBUIO, HAXOAUTh OIINOKH.
NBUYKEHUE nPemaTs 3agauM Cc MOMOMIBIO Tepebopa BCEX BO3MOXKHBIN
MOKYIIKH BApUAHTOB.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHS apU(DMETHKH.
Harasignas [Touka, npsMas, Pacmo3dHaBarb Ha 4eprekax, pHCYHKAaX, OIMCHIBATH,
reoMeTpus. OTPE30K, JIy4. UCMONb3Yysl TEPMHUHOJIOTHIO, M M300pa)xarb C IOMOILIbIO
JInnun JIomanast. YEepTEKHBIX HHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIy4,
HA 3MepeHre [UIMHB] yTroJl, JIOMaHy0, OKPYKHOCTb.
IUIOCKOCTH (OTpE3Ka, PacnoznaBatp,  NpUBOAWUTHL  NpHUMEPbl  OOBEKTOB
(12 v) METPUYECKUE peaJbHOro MHpa, HMELIMX (OpMy H3Y4YEHHBIX (uryp,
€AMHUIIBI OLICHUBATH X JIMHEWHBIE Pa3MEpHI.
n3MepeHus JUIMHbL Mcnmosb30BaTh JTMHEWKY M TPAHCIIOPTHP KAaK MHCTPYMEHTHI
OKpYy>KHOCTb W 175 NIOCTPOEHUs W W3MEPEHMS: M3MEPATh JUINHY OTpE3Ka,
KpYT. BEJIMYMHY yIJa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
[ IpakTrueckas 3aIaHHOM BEJIMYMHBI;, OTKJIAAbIBATH ILMPKYJIEM paBHbIC
pabota OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOI'O paauyca.
dloctpoenue y3opa M300paxkars KOH(OUIYypallul TeOMETpUYECKUX QUryp H3
M3 OKPYKHOCTEI». | OTPE3KOB, OKPY>KHOCTEH, WX 4YacTel Ha HEJIMHOBAHHOW U
Yroim. [Tpsamoii, kieTuaToit Oymare; nmpeajaraTb, OMUCHIBATH U 00CYKAATH
OCTpBIH, TYNOW U CHOCOOBI, AITOPUTMBI IOCTPOEHUSI.
pa3BEépHYTHIA yribl| PacmosHaBaTh W M300paxkaThb Ha HEJIWHOBAaHHOM U
3mepenue yriaoB. | KjaeTdyaTol Oymare mpsiMoil, OCTpbIH, TYyNo#, pa3BEPHYTHII
[TpakTHueckas YIJIbl; CPAaBHUBATh YIIBL.
paboTta Bop14ucjasTh IMHBI OTPE3KOB, TOMaHbIX.
dloctpoenune ITonnmare W HMCHONB30BaTh IIPU PEUICHMM  3ajad
YTJIOBY 3aBUCUMOCTH MEXIYy €AVNHUIAMU METPUYECKONW CHCTEMBI
Mep; 3HAKOMHUTBLCH C HEMETPUYECKMMH CHCTEMAMH Mep;
BBIPAKATh JUIMHY B Pa3IMYHBIX €IMHULIAX U3MEPEHUSI.
HccaenoBars ¢urypsl M KOHGpUIYpALMH, HCIOIb3YS
1M (POBbHIE PECYPCHI
OobiknoBe [[poOb. IlpaBuns- MoaeanpoBaTth B rpaguueckoi, mpeaMeTHol dpopme, ¢
HHbIE Hbl€ M HENPaBMJIb- IOMOIIbI KOMIBIOTEPA NOHSTHS U CBOMCTBA, CBA3aH-




apoou HBIC JIpoOu.| HbIE C OOBIKHOBEHHOH APOOBIO.

(48 9) OcHoBHOE CBOHCTBO, UHTATh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE
npobu. CpaBHeHue ApodOU, mpeiaraTh, 000CHOBBIBATH M 00CYKAaTh CIIOCO-
npobeii. OBl ynopsiiounBaHust Apooeil.

Cnoxxenue 1 N300paxkarh 0ObIKHOBEHHbBIE IPOOU TOUYKaMHU Ha KOOP-
BBIYMTAHUE OOBIK- | JMHATHOW MPSMOIL; HCIOJb30BATH KOOPAWHATHYIO MpSi-
HOBEHHBIX JpOOei. MYIO JUIsl CpaBHEHUS ApoOeH.
CmemanHast 1po0Ob, ®OpPMYJIHPOBATH, 3aIMCHIBATH C IIOMOIIHIO OYKB OCHOB-
VYMHOXEHUE U Jie- HOE CBOMCTBO OOBIKHOBEHHOM JpOoOH; MCMOJIb30BaTh OC-
IICHUE OOBIKHO- HOBHOE CBOMCTBO APOOH JUIsSI COKpAIIEHUs ApoOeii u mpu-
BEHHBIX npobeii; BeipeHus qpodu K HOBOMY 3HAMEHATEIIO.
B3auMHO-00paTHbIe | [IpeacTaBasATh CMEIIaHHYIO JpOoOb B BU/I€ HEMPABUIIb-
npoOu. HOM U BBIIETIATH 1IENTYI0 YacCTh YKCia U3 HeTPaBUIbHON
Permenue Ipoowu.
TEeKCTOBBIX  33/a4, BBINOJHATH apudmeTnyeckue 1eicTBUS ¢ OOBIKHOBEH-
COJIeprKaIINX HBIMU JpOOSIMU; IPUMEHSITh CBOWCTBA apU(PMETUUECKUX
npobu. OCHOBHBIE AEWCTBUH JUISl pallMOHAIM3ALMH BEIYMCICHHUH.
3ajjaud Ha 1poOu. | BBINOJIHATH NPUKUIKY U OLEHKY pe3ysibTara BbIUKCIe-
[TpumeHneHne OyKB| HUM; MpeAJaraTb ¥ NPUMEHSTh IPUEMBI IPOBEPKU BbI-
IS 3aMnucu YHCIICHUH.
MATEMATUYECKHAX IIpoBoauTh Hccneq0BaHUS CBOMCTB ApOOEH, OMUPasCh
BBIPAKCHUH U HA YKCJIOBBIE KCIIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
MPETTOKECHHI KOMITBIOTEPA).
Pacno3dHaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUSI O
JIpo0siX, MPUBOAUTD IPUMEPHI U KOHTPIPUMEPHI, CTPO-
UTh BBICKA3bIBaHUS U OTPULIAHUS BHICKA3bIBAHHIA.
Pemath TeKCTOBBIE 337U, COAEPIKAIIME JPOOHbBIE T1aH-
HBIE, U 337]a41 Ha HAXOKJECHUE YaCTH LIeJIOTO U IEJI0T0
I10 €r0 YacTH; BBISABJATH UX CXOJCTBA U PA3JINYUSL.
MopenupoBaTh X0 pEIICHU 33Ja4H ¢ TOMOLIBIO PU-
CYHKa, CXEMBbI, TAOJIUIIBI.
IIpuBoanuTh, pa30MpaTh, OLIEHUBATH PA3JINYHbIE pELIe-
HUS, 3aIIUCH PEIICHUH TEKCTOBBIX 3a/1a4.
KpurHyeckn oneHnBaTh NOJTYYEHHBIN pe3yibTar, OCy-
IIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIs OTBET HAa COOTBET-
CTBHE YCIJIOBHIO, HAXOUTh OIINOKH.
3HAKOMMTBCS C HICTOpPHUEN pa3BUTHUS apU(PMETHKH.
Harasauasa | MHoroyroiasHuk.. | OnuceiBaTh, NCIOJIb3Ysl TEPMUHOJIOTHIO, H300paKaTh C
reomerpusi. | YeTbIpEXYroJabHUK, MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, MoOJe-
MHOroyrojip | IpSMOYTOJIbHUK, | JIAPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
HUKH KBajpar. IIpuBoanTH NpUMEpPHl 00BEKTOB PEATTLHOTO MUPA, UMEIO-

10 49) [TpakTrueckas mUxX GOpMy MHOTOYTOJIbHUKA, TIPSMOYTOJIbHUKA, KBa-

pabota «IlocTtpo- | mpara, TpeyrojibHHKA, OIIEHUBATh UX JIMHEHHBIE pPa3MeEpHI.

CHHUC MPAMOYTOJIb-
HHUKa C 3aJlJaHHbIMH

CTOPOHAMU Ha
HEJTMHOBAHHOM
Oymare».
TpeyroyipHHUK.
IImomans "

MIEPUMETP NMPSMO-

BeruncasiTe: nepuMeTp TpEyrojabHUKA, IPSIMOYTOJIbHU-
Ka, MHOTOYTOJIbHHUKA; TUIOIIAIb IPSIMOYTOJIbHUKA, KBa-
Jpara.

M300paxkaTh OCTPOYroOJIbHBIE, IPSIMOYTOJIBHBIE U TYIIO-
YT OJIBHBIE TPEYTOJIBHUKH.

CTpouTthb Ha HEJTMHOBAHHOM U KJleT4aToi Oymare KBa-
JpaT ¥ IPSIMOYTOJBHUK C 3aJaHHBIMU JJINHAMU CTOPOH.
HccaenoBarh CBONCTBA IPSAMOYTOJIBHUKA, KBaipaTa Imy-




TUYHBIX JPOOEH.
JencTBus v
ECITUYHBIMU
Ipo0sIMHU.
OkpyriieHue
JIECATUYHBIX
Ipobeii.

Pemenne Tekcro-
BBIX 3a7ad4,
CoJIeprKaIIfX
Tpoowu.

OcHOBHBIC 3a-
Jlay Ha IpoOH

YrOJIbHUKA 1| TEM SKCIIepUMEHTa, HaOII0ICHUS, U3MEPEHHUSI, MOJIEIIH -
MHOT'OYTOJIbHUKOB,| pOBaHMS; CPABHUBATH CBOWCTBA KBajJpaTa U MpsMo-
COCTaBJICHHBIX W3 YrOJIbHUKA.
IPSIMOYTOJIbHUKOB, KoHCTpyHpoBaTh MaTeMaTUYECKUE IPEIIOKEHUS C T10-
€IMHUIIBI MOIIIBIO CBSI30K «HEKOTOPHI», «11000i». PacnosnaBaTth
U3MEPEHUS VCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O MHOTOYTOJIbHU-
TUIOUIA/IH. Kax, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI.
[Tepumetp HccnenoBath 3aBUCMMOCTSD IIJIOLIAAM KBajpaTa OT JIJIU-
MHOTOYTOJIbHUKA. | HBI €[0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBAIPATHOW CETKHU IS TOCTPO-
eHust GUryp; pazdouBaTh NPSIMOYTOJILHUK Ha KBaIpaThl,
TPEYroJbHUKH; COCTABIATH (PUTYPHI U3 KBAAPATOB U
MPSIMOYTOJIBHUKOB M HaXOJUTh UX IUIOIIA b, pa30MBaTh
(GuUrypsl Ha IPSMOYTOJILHUKHU U KBaJPaThl U HAXOAUTH
UX IJI0IIAb.
BbipaxkaTh BeJIMUMHY IUIOIIAIM B PA3JIMYHBIX €IMHUIAX
M3MEpPEHUS] METPUYECKON CUCTEMBI MEpP, MOHMMATH U HC-
M0JIb30BaTh 3aBUCUMOCTU MEX/1y METPUUYECKUMHU €11~
HULIAMHU U3MEPEHHUS TUIOLIA/IH.
3HAKOMMTBCS C IPUMEpPaMU IPUMEHEHHUSI IO U
nepuMeTpa B IPAaKTUYECKUX cuTyauusax. Pemars 3a1a-
YU U3 pealbHOM )KU3HH, MpeJIaraTb 1 00CyX/1aTh pa3-
JIMYHBIE CIIOCOOBI pellIeHus 3a1a4
MecsaiTuunble | [lecaTnunas IIpeacTaBasATh IECATUYHYIO IPOOb B BUE OOBIKHOBEH-
poou 3aMuch Jpooei. HOM, YNTATh U 3aNMMCHIBATH, CPABHUBATH JICCATHYHBIC
38 u) CpaBHenue aecs- | ApoOu, nmpearatb, 000OCHOBBIBATh U 00CYXAAaTh CIIOCO-

ObI YyHOPSIIOUYMBAHUS JECATUYHBIX Jpo0ei.
M300pakaTh necaTHYHBIC IPOOH TOYKaMHU HAa KOOP.IHU-
HATHOM MPSIMOM.

BoIsIBJASITH CXO/ICTBA U pa3InuyMsl paBui apupmMeTnye-
CKHX JIEHCTBUI C HATYpaJbHBIMU YMCIAMU U 1ECATUY-
HBIMU JAPOOSIMHU, OOBSCHATDH HX.

BbInoaHAThL apupmMeTuyeckre AeHCTBUS C JeCATUYHBI-
MU Apo0SIMHU; BBINOJHATH IPUKHUIKY U OLEHKY pe3yJlb-
TaTa BBIYUCIICHUN.

IIpumensTH cBOMCTBA apupMETUUECKUX ASHCTBUM IS
panMoOHANIN3alY BBIYMCIICHH.

IIpuMeHsTh TPaBUIIO OKPYTJIEHUS IECATUUHBIX IpoOeit.
IIpoBoauTh Hccneq0BaHUs CBOMCTB JECATUYHBIX JPO-
Oeil, onupasich Ha YUCIOBBIE SKCIIEPUMEHTHI (B TOM
YHCJIE C TTOMOIIBIO KOMITBIOTEPA), BBIABUIATh THIIOTE3bI
U IPUBOJUTH UX 00OCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
JIpo0sX, IPUBOAUTH MPUMEPHI U KOHTPIIPHUMEPHI, CTPO-
UTh BBICKA3bIBaHUS U OTPULIAHNS BBICKA3bIBAHUM.
PemaTth TeKCTOBBIE 3a1auu, co/ieprKalline IPOOHbBIE 1aH-
HbIE, U Ha HAXO0KJICHUE YaCTH LEJIOr0 U LEJIOr0 IO €ro
4acTH; BBIABJISATH UX CXOJICTBA U Pa3INUHMsL.
MoaeanpoBaTh X0/ PEMICHHS 3aJa4H C IIOMOLIBIO PU-
CyHKa, cxeMbl, Tabnuisl. IIpuBoauTh, pa3oupars, one-
HHMBATh Pa3JMYHbIC PEIICHMS, 3aIIMCH PEIIEHUI TEKCTO-




BBIX 3a/a4.

OnepupoBaTh IpOOHBIMH YHCIAMH B PEATbHBIX )KU3HEH-
HBIX CHTYaIUsX.

KpuTnyecku olleHUBATH MOJIy4YCHHBIH pE3yabTat, OCy-
IIECTBIISTH CAMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBET-
CTBHE YCIIOBHIO, HAXOUTH OIINOKH.

3HAKOMHUTBCS C MICTOPHEH pa3BUTHS apUPMETHKH

Harasignas | MHororpannuku. | Pacmo3HaBaTh Ha yepTekax, pUCyHKax, B OKpyKaro-
reomerpus. | M300paxenue I1eEM MHpE NPSIMOYTOJIbHBIN Mapajliesenunes, Kyo,
Tesa U MHOTOI'PAaHHUKOB. | MHOT'OI'PAaHHUKH, OIIUCBIBATD, UCII0JIb3Ysl TEPMUHOJIO-
¢purypst B Mogenu mpo- T'HI0, OLICHUBATh JINHEHHBIEC Pa3MEPBI.
MPOCTPAHCT | CTPAHCTBEHHBIX IIpuBoaANTHL TpUMEPHI 0OBEKTOB PEATHLHOIO MHpa, UMe-
Be Tel. IOUIMX (JOPMY MHOTOTPAHHUKA, IPSIMOYTOJIBHOTO Hapai-
9 ) [TpstmoyronbHBIN | Jenenunena, Kyoa.
napauienenunesn, | M3o6paxkarh Kyd Ha KieTyaToil Oymare.
ky0. Pa3Béprku | MccenoBaTh cBoOiicTBa KyOa, MPSIMOYTOJIBHOTO TTapal-
KyOa M napaiie- | Jejenuresa, MHOrOrpaHHUKOB, UCIIOJIb3YSI MOAEIH.
Jenunena. Pacno3HaBaTh M n300pakaTh pa3BEPTKU KyDda U mapa-
[TpakTuyeckas nenenunena. MoaeaupoBaTh Ky0 U napajijiesenumnes u3
pabora «Pa3BépT- | Oymaru u npo4Ynx MaTepuaioB, 00bICHATH CIIOCOO MO-
Ka KyOa». JIeTUPOBAHMSL.
O06béM KyOa, | HaxonuTh n3MepeHus, BBIYMCIATH IUIOIIA/(b TOBEPXHO-
HOPSMOYTOJIBHOTO | CTH; 00BEM Ky0a, IPSIMOYTOJIbHOI'O MapaJulesenuIeaa;
napajuliejienunesia | HCcJegoBaTh 3aBUCUMOCTh 00bEMA Ky0a OT JAJIMHBI €r0
peOpa, BBIIBUTaTh U 00OCHOBBIBATH TUIIOTE3Y.
HabaroaaTh U NpOBOAMTH aHAJIOTUN MEX]Y TOHATUSIMU
IoImaau u o0bEMa, epuMeTpa 1 MIoLia i MOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSI O
MHOTOTpaHHHUKaX, MPUBOAUTH IIPUMEPHI U KOHTPIIPUME-
PBl, CTPOUTH BBHICKA3bIBAHUS U OTPUILIAHUS BBICKA3bIBA-
HUM.
Pemiate 3a1aun U3 peasIbHON KU3HU
[ToBTopenue | [loBTOpEeHUE BoruncasaTs 3HaUEHUS BBIPAXKEHUN, COJIEP/KALNX HATY-
i1 000011IeHre | OCHOBHBIX paJIbHbIE YnCIa, OOBIKHOBEHHBIE U JIECATUYHBIE 1po0H,
10 9) MIOHATUN BBINOJIHATH [TPE0OpPa30BAHNUS YHCEIL.

U METOJIOB Kypca
5 xiacca, 0600-
IICHUE 3HAaHUU

Brioupars crioco0 cpaBHEHHUS YMCe, BBIYUCICHUH,
MPUMEHSITh CBOMCTBA apu(PMETHIECKUX NEHCTBHUH IS
panMoHaIN3alluY BHIYUCIICHH.

OcyumecTBAATH CAMOKOHTPOJIb BBIMOJHAEMBIX JIEHCTBUMA
¥ CaMOTIPOBEPKY pPe3ysibTaTa BRIYHUCICHUH.

Pemate 3a1aum u3 peajabHOU )KU3HU, IPUMEHSTh MaTe-
MaTUYECKHUE 3HAHUS TSl pEIICHUS 3a/1a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB.

Pematp 3a1a4n pa3HbIMH CTIOCOOAMU, CPAaBHUBATH
CIoCcOOBI pelIeHHs 3a/1a4H, BBIOUPATh PallMOHAIBHBIN
croco0.




6 xaacc (175 4)

HasBanmue
pa3aeJa (TemMbl)
Kypca (uncyo | OcHoBHOE OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
4acoB) coJepIKaHue
HarypanbHbie Apudmernueckue BremmonasaTe  apudMernueckue  JEUCTBHS  C
yHciaa JIEUCTBUSI C MHOT'O3HAYHBIMU HaTypaJbHBIMU YHUCJIaMHU,
(30w MHOT'O3HAaYHBbIMH HaxOJUTh 3HAUCHUS
HaTypaJIbHbIMU YHCIIOBBIX BBIPAXKEHHUH cO CKOOKamu U 0e3 CKOOOK;
yuciaamMu. YHUCIOBBIE | BBIYMCHATh 3HAYEHUS BBIPAXKEHHM, COAEpKALIUX
BbIpa- CTENEHH.
JKEHUs, NOPSIIOK | BBINOMHAT NPUKUAKY W OLUEHKY 3HAauyeHUU
JIEHCTBUM, UC- YUCJIOBBIX  BBIPDAKECHMM, IMPUMEHATb  IPUEMBI
M10JIb30BaHUE MIPOBEPKU PE3YJIbTATA.
cko0ok. Okpyriie- Hcnonp3oBatk npu BBIYUCIICHHSIX
HUE  HATypaJIbHbIX | IEPEMECTUTEIBHOE U COYETATEeIbHOE CBOWCTBA
YHCell. CIIO)KEHMSI U YMHOXEHMsS, paclpeesInTeIbHOe
Jenutenu u KpaTHble | CBOUCTBO YMHOXKEHUSI OTHOCHUTENIBHO CIIOXKEHUS,

YHCIIa;
HanOOJBIINUIA 00U

JEIIUTEIND U
HauMeHblIee oOuiee
KpaTHOE.
Paznoxenue duncna
Ha MPOCTbhIE
MHOHTEIH.
Jenumocts CyMMBI

1 IIPOU3BENICHUS.

[{enmenue ¢ ocraTkoMm.
PemieHne TEKCTOBBIX
3a/1a4

CBOMCTBa apu(METUUECKUX JCHCTBUM.
Hccnenosathb YHCJIOBBIC 3aKOHOMEPHOCTH,
MPOBOJIUTH YUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTATH U
00OCHOBBLIBATH THITOTE3EL.

dopMynHpoBaTh  ONpPEACIICHHUS  ACIUTENS U
KpaTHOTO, HauOOJIBIIIET0 OOIIEero JCNHUTENs U
HAaUMEHBIIET0 OOIMIEro KpaTHOTO, MPOCTOTO |
COCTaBHOT'O YHCEJI; UCTI0JIb30BATh 3TH MOHITHUS TIPU
pelieHuu 3a1ay.

[TpuMeHSTh anTOPUTMBI BRIYUCIICHUS HAUOOIBIIIETO
o0mero AenauTelIs MW HaWMEHBIIEro  OOIIEro
KpPaTHOTO JIByX 4YHUCEN, QJITOPUTM PA3I0KEHUS
YHUCJIa Ha POCTHIE MHOKHUTEIH.

HccnenoBath ycnoBus 1enuMocTi Ha 4 U 6.

UccnenoBath, 00CyXknarb, QOpMyIupoBaTh U
O00OCHOBBIBaTb  BBIBOJI O YETHOCTH  CYMMBI,
IMPOU3BCACHUSA: ABYX YETHBIX YuCell, ABYX

HEUETHBIX YMCIIE, YETHOTO U HEUETHOT'O YK CEII.

HccnenoBate CBOMCTBA ACIMMOCTH CYMMBI H
IIPOU3BENCHUS YHUCETL.
[IpuBoauTe mnpuMeEpsl 4YUCEN €  33JaHHBIMU

CBOMCTBaMHM, pacIO3HaBaThb BEPHBIE M HEBEPHBIE
YTBEPKIACHUSI O CBOWCTBAaX YMHCEN, OIPOBEPrarh
HEBEPHbIE YTBEPXKIECHUS c MIOMOUIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4ECKHE TPEUIOKEHUS C
MTOMOIIBIO CBSA30K «H», «HIIN», «ECIH..., TO...».
Pemarp TeKCTOBBIE 3a7auu, BKIIIOUYAIOUIUE MOHATUS
JEJIMMOCTH, apumeTnyecKum crocobom,
UCTOJb30BaTh  mepedop  BCeX  BO3MOMKHBIX
BapHaHTOB.




MopaenupoBaTh X0l PEUICHUs 33Jaud C ITOMOIIHIO
PUCYHKA, CXEMBI, TAOTHIIBI.

[lpuBoauTh, pa3OupaTh, OLECHUBATH PA3THMYHBIC
pElICHNUS, 3alUCH PEIICHUI TeKCTOBBIX 33/a4.
Kputnueckn oleHWBATh IONXYYECHHBIH pE3yibTar,
HaXOJUTh ONIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb,
MIPOBEPSISt OTBET HA COOTBETCTBUE YCIOBUIO

Harasanas [lepnennukynapuele | Pacrio3HaBaTh Ha uepTexax, PUCYHKax Clydyau
reoMeTpus. IpsIMBIE. B3aMMHOI'O PACIOJIOKEHUS ABYX MPSAMBIX.
IIpsimble Ha [TapatensHbIe N3o6paxaTh c [IOMOIIBIO YEPTEKHBIX
ILUIOCKOCTH IpsIMBIE. WHCTPYMEHTOB HAa HEJIMHOBAaHHOM U KJIETYaTOU
(7 v) Paccrostnue mexnay | Oymare JBe IMepeceKaroluecs TMpsMbIe, JBE
JBYMs TOY- napajuieJbHble  MpsAMbIE, CTPOUTH  HOPIMYIO,
KaM{, OT TOYKHM JO | NEpPHEHIUKYISPHYIO TaHHOM.
PSAMOM, 1JTU- [IpuBoguTe  TpUMEpPHl  NAPALICIBHOCTH U
Ha nyTu Ha | NEPIEeHIUKYJISIPHOCTU IPSIMBIX B IPOCTPAHCTBE.
KBaJPaTHOM CETKE. Pacno3naBath B MHOT'OYTOJIbHUKaX
[Tpumepsl MpsAMBIX B | NEPHEHIUKYJISAPHbIE U IapaJJICIbHBIE CTOPOHBI.
MPOCTpPaH- N300pakaTh MHOTOYTOJIBHUKH C TapajulelbHBIMHU,
CTBE MEPIEHIUKYJIIPHbIMA CTOPOHAMH.
Haxoauth paccrosiHue Mexay AByMsI TOUKamu, OT
TOYKM 1O NPSIMOW, JUIMHY IIyTM Ha KBaJIpaTHOU
CEeTKe, B TOM YHKCJIe UCIIONb3Yys HU(POBBIE peCypChl
Jpoou OOBIKHOBEHHAs CpaBHuBaTh M yHOPSAOYMBATH JIPOOH, BHIOMpATH
(32 9) Ipo0b, OCHOBHOE croco0 cpaBHEHHS IPOOEH.
CBOMCTBO npo6w, | [IpeacrapnsaTe  gecATUYHBIE JApoOM B BHUJIE
COKpAILlEHUE OOBIKHOBEHHBIX JIp0o0€i M OOBIKHOBEHHBIE B BHJIC

npoGeit. CpaBHeHHE
U yIopsiao-

YUBaHHUE IPOOEi.
Hecstuunbie  apoOu
U MeTpuye-

CKasl ccTeMa Mep.
Apudmernueckue
JIEUCTBHS C
OOBIKHOBEHHBIMH U
JIECATUYHBI-

MU JIpOOSIMH.
OTHOIIICHHE.
JleneHue B JaHHOM
OTHOILICHHUH.
Macuta0, npomnop-
HSL.

[TonsiTe mpoIleHTA.
Brraucne-

HUE TMPOIEHTa OT
BEJIUYUHBI U
BEJIMYMHBI MO €€
MIPOIICHTY.

PerieHne TEKCTOBBIX

JACCATUYHBIX, HCIIOJIB30BAaTh OKBHUBAJICHTHBIC
MpECaACTaBICHUA I[pO6HI>IX YHUCCI IpHU UX CPAaBHCHUMH,
IIpH BBIYUCIICHUAX.

Hcnons3oBars JIeCATUYHBIE npobu pY
peoOpa3oBaHUU BEIMYUH B METPUUYECKOM CHUCTEME
Mmep.

Beimmonuate  apudmermueckue  AeWCTBUS €

OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.
BbluncnsaTe 3Ha4YEHMS BBIPDAKEHUM, COJEpPIKAIIMX
OOBIKHOBEHHBIE U JIECATHYHbIE APOOU, BBIOJIHATH
npeoOpa3oBaHuss  ApoOeil, BbIOMpaTh  CIOCOO,
MPUMEHTh CBONCTBA apU(pMETHYECKHX AeWCTBUI
JUIS paliMOHAIN3alH BIYMCIECHUH.

CocTaBniTh OTHOLIEHUS M NPOMOPLUH, HAXOIUTh
OTHOIIEHUE BEJIMYMH, JEJINUTh BEIUYMHY B JIaHHOM
OTHOIIECHHUHU.

HaxoauTs 3KCiepuMEHTAIBHBIM ITYTEM OTHOLIEHHE
JUTUHBI OKPY’KHOCTH K €€ THaMETPY.
WuTepnperupoBaTh MacmTad Kak OTHOIIEHUE
BEJIMYMH, HAXOAUTh MaciuTad IJIaHa, KapThl U
BBIUUCIISATh PACCTOSIHUSI, UCTIONB3YS MacIITal.
OOBSACHATH, 4YTO TaKoe MPOLEHT, YHOTPeOIsATh
000pOTHI peYM CO CIOBOM «IIPOIEHT». BbIpakaTh




3az1ad, co-
JepKalmx JIpodu u
IIPOLICHTBI.
[IpakTnueckas
pabora «OTHO-
LIEHHE JUTUHBI
OKPYKHOCTH K €€
JTUaMETpy»

MPOIEHTBI B Jpo0SAX W JApoOM B TPOICHTAX,
OTHOIICHHE ABYX BEIMYHMH B MIPOICHTAX.
BbluncnsTe MpOLEHT OT 4YMcia W YUCIO MO €ro
MIPOIICHTY.

Okpyrnare  1gpodu U
NPUOIMKESHUS YHCEIL.
Pemarp 3agaun Ha 4acTu, MPOILEHTHI, MPOMOPILIHH,
Ha HAaXOXJEHUE JpoOH (IPOIEHTA) OT BEIHMYMHBI U
BeMIMYUHBI 10 €€ Jpobu (IpOLEHTy), ApooH
(mporeHTa), KOTOPBI COCTaBJISIET OJIHA BEJIMYMHA
or napyroi. IlpuBoauth, pa3dupaTh, OLIEHUBATH
pa3UyHbIe PEUICHHUs, 3alUCH PEUICHUH TEKCTOBBIX
3azad.

W3Bnekarh wHGOpPMAIUIO W3 TAOIHII M JAUATPAMM,
UHTEPIPETUPOBATH TabJInYHbIC JaHHbBIE,
ONpeNeNaATh HauOoybllee W HAUMEHbIIEe W3
MIPEJICTABICHHBIX JTAHHBIX

ITPOLICHTHI, HaxoauThb

Harasignas OceBast cummerpus. | Paco3HaBate Ha YepTe)kax M H300paKEHUSIX,
reoMeTpus. [lenTpanbHas n3o0paxkaTb OT PYKH, CTPOUTh C IIOMOIIbIO
Cummerpus CUMMETpPHUS. UHCTPYMEHTOB  (urypy  (OTpe30K, JIOMaHYIO,
(6 9) ITocTtpoeHnue TPEYTONbHHUK,  MPSIMOYTOJIBHHUK,  OKPYKHOCTD),
CUMMETPUYHBIX CUMMETPUYHYIO JaHHOW OTHOCHUTEIBHO IIPSIMOH,
dburyp. TOYKH.
[TpakTrueckast Haxomuth nmpumepsl CUMMETPUH B OKPYKaIOILIEM
pabota «OceBas MHUDE.
CUMMETPUSD. MopnenupoBath M3 Oymaru  1Be  (UTYpBHI,
Cummerpus B | CHMMETPHUYHBIE OTHOCUTEJIEHO IIPSIMON;
IIPOCTPAHCTBE KOHCTPYHPOBATh T€OMETPHUYECKUE KOH(HUTypaluu,
UCIOJIb3Ysl CBOWCTBO CHUMMETPUHM, B TOM YHUCIE C
TTOMOIIIBIO ITU(DPOBBIX PECYPCOB.
HccnenoBaTh  cBOMcTBa  M3Y4eHHBIX  (uryp,
CBSI3aHHBIE c CUMMETpHeH, UCIIOJIB3YS
HKCHEPUMEHT, HaOII0IeHHE, MOJIETTUPOBAHHE.
OO6ocHOBBIBaTh,  OMpOBEpraTh €  IOMOIIbIO
KOHTPIPUMEPOB YTBEPAKIECHUS O CUMMETPUU UTYp
Beipakenus [Tpumenenne OykB | Micnonb30BaTh OYKBBI AJ11 0003HAYEHUS YUCEIN, IPU
¢ OykBamu JUISL 3aITUCH 3alMCH MAaTEMaTUUECKUX YTBEPKIAEHUH, COCTABIIATh
(6 v) MaTEeMaTUYECKHUX OYKBEHHbIE BBIPQXKEHHUS 10 YCIOBHUIO 3a/1a4H.
BBIPAXEHUH U Hccnenosath HECJIOXKHBIE YKCIIOBBIE
MPEJI0KECHUH. 3aKOHOMEPHOCTH, HCIOJIB30BaTh OYKBBI ISl HX
bykBeHHBIE BBIpaXke- | 3aIHCH.
HUS W YHUCIOBBIC | BeluMcnsaTh 4YMcIOBOE 3HaueHHE OYKBEHHOT'O
MOJICTAHOBKHU. BBIP)XEHUS MPH 33/IaHHBIX 3HAYCHUSAX OYKB.
bykBeHHbIE 3anuceiBaTh (POpPMYJBI: TEpUMETpa M  IUIOMIAIN

PaBEHCTBA, HAXO0XK-
JIEHUE HEW3BECTHOIO
KOMIIOHEHTA.
Dopmyisl

NpSIMOYTOJIbHUKA, KBaJlpaTa; JIJIMHBI OKPYXHOCTH,
IJIOMIAN KPYTa; BBHITOITHATH BBIYMUCICHUS 1O 3TUM
bopmynam.

CocraBnatb GopMyIIbl, BEIPAXKAIOIINE 3aBUCUMOCTH
MEX/1y BEIMUYNHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE;
LIEHa, KOJIMYECTBO, CTOUMOCTb;
IIPOU3BOIUTENILHOCTh, BpeMs, 00BEM  paloThl;




BBITTIOJIHATH BBIYUCIICHUS I10 OTUM (bOpMy.]'IaM.

Haxonuts HEU3BECTHBIN KOMIIOHEHT
apu(pMeTHYECKOro AeHCTBUS
Harasinnas YeTbIpEXYroNbHUK, N300paxkaTh Ha HETMHOBAHHONW W  KJIETYATOH
reoMeTpus. IIPUMEPBI Oymare c MCII0JIb30BaHUEM YEePTEKHBIX
Durypsl YeThIPEXYTOJbHUKOB. | HHCTPYMEHTOB YETBIPEXYTOJIbHUKU C 3aJaHHBIMU
HA MJIOCKOCTH [TpsIMOYTONIBHUIK, CBOMCTBAMM: C MApaUICIbHBIMU, IEPIEHAUKY-
(14 v) KBaJpar: CBOWCTBA JSIPHBIMM, PABHBIMU CTOPOHAMH, NPSAMBIMU YIJIAMH
CTOPOH, YIJIOB, | U JIp., PABHOOEIPEHHBIN TPEyroJbHUK.
JMaroHaJyeu. [Ipemnarate 1 006CyXaaTh CIOCOOBI, AITOPUTMEI T10-
W3mepenue  yriioB. | CTPOEHHUS.
Bunst Tpeyrosb- | Mccnenosars, UCIIONb3Ys DKCIIEPUMEHT,
HUKOB. HabmroaeHue, MOJIEJIMPOBaHHUE, CBOICTBa
[Tepumetp NpsIMOYTOJbHMKA,  KBajgpara, pa30uBaTb  Ha
MHOT'OYTI'OJIbHUKA. TpeyroibHUKU. (OOOCHOBBIBaTh, OIpPOBEprarb C
[Inomanp  ¢GUrypHl. | MOMOIIBIO  KOHTPHPUMEPOB  YTBEPXKICHUS O
Dopmyisl Iepu- | NpsAMOYIOJIbHUKE, KBaJpaTe, pacliO3HaBaTh BEPHBIC
MeTpa M IUIOIIAJMU | U HEBEPHbIE YTBEPKICHUS.
IIPSIMOYTOJIBHUKA. W3mepsATs M CTPOUTH € IOMOIIBIO TPAaHCIOPTHPA
[TpuOnmx€HHOE U3- | yribl, B TOM YHMCJIE B MHOTOYI'OJIbHUKE, CPABHUBATH
MEPEHHE  IUIOIIAJU | yIJbl; PACIO3HABAaTh OCTpbIE, NpPsSMbIE, TYIBIE,
duryp. Pa3BEPHYTHIE YTJIbI.
[TpakTnueckas Pacno3naBath,  M300paxkaTb  OCTPOYTOJIbHBIH,
pabora  «llnomans | MPSAMOYTONBHBIA, TYHNOYTOJBHBIA, paBHOOEApPEH-
Kpyra» HBII, PABHOCTOPOHHUI TPEYTOJIbHUKH.
BbruncnsTe nepuMeTp MHOIOYroJIbHHKA, IUIOIIAb
MHOT'OYTOJIbHUKA Pa30ueHreM Ha MPSIMOYTOJIbHUKH,
Ha paBHBbIE (HUTYPHI, HCIOIB30BATH METPHUECKUE
€IMHUILIBI U3MEPEHHUS JUIMHBI U IJIOUIA/IH.
IMoaoxurensbusie | [IpsamoyronsHas OOBSCHATD " WJUTFOCTPUPOBATh MIOHSATHE
i OTpUIIATEIbHBIE | CUCTEMA KOOPAMHAT H{ MPSAMOYTOJIbHON CHUCTEMBI KOOpAUHAT  Ha
yHciaa IUIOCKOCTH. IJIOCKOCTH, UCIIOJIb30BATh
(40 9) KoopauHatsl TOUKM H{ TEPMUHOJIOTHIO;  CTPOMTH Ha  KOOPAMHATHOU
IUIOCKOCTH, a0CLHUCC{ IUIIOCKOCTH TOYKM U (QUIYpbl 1O  3aJaHHBIM
Y OpAMHATA. KOOpJAWHAaTaM, HaXOJUTh KOOPINHATHI TOUEK.
CronGuarsie 1 Yurath cTon0uyaThie U KPYTOBbIE IUAarpaMMBl;
KPYTOBbIE JMarpaMMbl| HHTEPIPETUPOBATh JaHHBIE; CTPOMTH CTOJIOUAThIE
[TpakTrueckast pabOT{ qUarpammbl.
«IlocTpoenue Hcnonb3oBate MHGOPMAIUIO, MPEICTABICHHYIO B
JarpamMmm. TabIuIax, Ha quarpammax Jyisl pelieHHsl TEKCTOBBIX
Pemenne TekcTOBBIY 3a/1ad U 3a/1a4 U3 peabHOM )KU3HHU.
3aJa4,  COJepIKallny
JaHHBIE, IPEJICTAB-
JIeHHbIE B TaOIUIaX ¥
Ha iMarpaMmax
IIpeacraBiaenue | IIpsmoyroneHas OOBACHATH U WILTIOCTPUPOBATDH MTOHSITHE
JlaHHBIX CUCTEMA KOOPJAMHAT | MPSMOYTOJIbHON CUCTEMBI KOOpAMHAT  Ha
(64) Ha IIJIOCKOCTH, UCIIOJIB30BAaTh TEPMUHOJIOTHIO; CTPOUTH

IIJIOCKOCTH.
TOYKHU

Koopaunatsl

Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKH H (I)I/Il"ypbl o
3aIaHHBIM KOOpAWHATaM, HAXOJWTb KOOPJAWHATLI




Ha TUIOCKOCTH,
abciucca U OpAMHATA.

TOYEK.
YuraTh cTonOUYaThIe U KPYTOBBIE AUArpPaMMBbI;

Croiibuarsie ¥ | HHTEPIPETUPOBATH JIAHHBIC, CTPOUTH CTOJI0YATHIC

KpPYyTOBBIC JarpamMmel.

JMarpamMMmbl. Hcnonb30Bath HHGOPMAIIHIO, IPECTABICHHYIO B

[TpakTHdeckas TabIuIaxX, Ha qUarpaMmax Jyisi peIICHUs TeKCTOBBIX

pabota «IlocTpoeHue | 3a1a4 1 3a/1a4 U3 peaTbHON KH3HU.

JTarpamMmm.

Pemrenne TEKCTOBBIX

3a/1a4, CoJepKalIux

JIaHHBIE,

MPEICTaBICHHBIE I

TadaIuIax u Hi

JUarpammax
Harasiagnas [TpssMOyTOIBHBIN Pacrio3naBaTh Ha 4yeprekax, pUCYHKAX, OIMHMCHIBATH
reoMeTpus. napajuielienunea, Ky0 mapamuay, Mpu3My, IWIMHAP, KOHYyC, MIap,
durypsbl npusMa, nupamuaa, | u300paxaTh UX OT PyKH, MOJIEIUPOBATh U3 Oymaru,

B IIPOCTPAHCTBE
O )

KOHYC, IWJIMHAp, IIaf
u cdepa.
N3o0paxenue
MIPOCTPAHCTBEH-

HbIX ¢uryp. [Ipumepp
pa3BEPTOK
MHOTOT'PaHHHUKOB,
MUWIMH]IpA U KOHYCA.
[TpakTnueckast padoT;

IUIACTWJIMHA, TPOBOJIOKM u  ap. [lpuBoauts
mpUMepbl  OOBEKTOB  OKPYXKAIOIIEro  MUpa,
uMeromux (HopMbl Ha3BaHHBIX TEIL.

Hcnonb30BaTh TEPMUHONOTHIO: BEpILKHA, pPedpo,
rpaHb, OCHOBAaHHME, BBICOTA, PAIUYC U JUAMETP,
pa3BEpTKa.

N3yuaTh, HCMONB3YyS SKCIEPUMEHT, HAOJIOJCHHE,
W3MEPEHUE, MOJEIMpPOBaHUE, B TOM  YHCIIE
KOMIIBIOTEPHOE, M OMHCHIBATh CBOMCTBA HAa3BAHHBIX

«Co3nanue  Mozenel Ten, BBIIBIATH CXOACTBA W pPa3iIMyMs: MEXKAY
IIPOCTPAHCTBEH- NUpaMHION W NPU3MOM; MeXAy UUIMHIPOM,
HBIX QUTYp». KOHYCOM H IIapOM.
[Tonsarue 00bémal PacriozHaBaTh pa3BEPTKH Mapauienenumena, Kkyoa,
€AVHMIIBI HU3MEPEHU; NPU3MBI, UPAMHUJBL, KOHYyca, LUINHAPA;
00BbéMma. OOBEN KOHCTPYHpPOBATh JaHHBIE Tejla U3  Pa3BEPTOK,
IPSIMOYTOJIBHOTO CO3/1aBaTh UX MOJEIIH.
napajuienenunesaa, CoznaBaTh MOJENIN IPOCTPAHCTBEHHBIX (uryp (u3
KyOa, ¢dopmyns Gymaru, NpoBOJOKH, IJIACTUIMHA U JIp.)
00Béma Nsmepars Ha MOJEIAX: JUTAHBL pEdep
MHOTOTPaHHHUKOB, TUAMETP HIapa.
BeBoguth  Qopmyny o0bEMa MPSIMOYTOJIBHOIO
napajuiesienunesaa.
Boraucnare no ¢popmynam: 00bEM MpsIMOYTOJIbHOTO
napajuiefienunesna, Kyoa; MCIoNb30BaTh €IUHUIIBI
U3MepeHuss 00bEMA; BBIUUCIATH OOBEMBI  Tel,
COCTaBJIEHHBIX W3 KyOOB, MapajlielenuIe/oB;
pelarh 3a1a4M ¢ peaJbHbIMUA JaHHBIMU
IToBTOpEHME, IToBTOpEeHME BbruncnsaTe 3Ha4YeHMS BBIPDAKEHUM, COAEpPIKAIIMX
00o0menue, OCHOBHBIX IOHSTUN | HATypaJbHblE,  II€JIble,  TOJOKUTENbHBIE U
cUCTEeMATH3alUsl | U METO/IOB KypcOB 5 I OTpUIaTelIbHbIE  4YHCIa,  OOBIKHOBEHHBIE U
(20 ) 6 KJ1accoB, JeCSITUUHBIE JIpOOH, BBHINOJIHATH IpPeoOpazoBaHUs

00001IEeHne I
cucTeEMaTU3aIUA
3HAHUH

4KCell U BBIPAXKEHUH.
Br16upath ciocod cpaBHEHHS YnCell, BBIUUCICHHM,
IPUMEHSTh CBOMCTBA apH(PMETHUECKUX JeHCTBUI




JUIS paliMOHAIN3a1H BHIYUCICHU.

Pemwates 3amauv U3 peaJbHOM KU3HU, IPUMEHATH
MaTEeMaTUYECKUE 3HAHUA JUIsl PEIIEHUs 3a7ad W3
JIPYTUX IPEIMETOB.

Pemare 3amaum pasHbIMM crioco0amM, CpaBHHUBATb,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4H.

OcCylecTBISAITh  CAMOKOHTPOJb  BBINOJIHSAEMBIX
JEUCTBUI 51 CaMOIIPOBEPKY pe3ynbpTara
BBIYMCIICHUI

INJIAHUPOBAHUME U3YUEHUS YYEBHOI'O KYPCA
Martematuka. S kjaace (170 4)

Ne | Tema Koua- | IIpeamerHoe XapaKTepucTHKA AeATe1bHOCTH
BO coJiep:KaHue 00y4arouuxcs
4acoB
§ 1 16
HartypajibHbie
YHCJIA U HYJIb.
I kausl
1. [Ipencrasne- | 1 HarypanbHoe wuyucio.| Uurarh, 3anuchbiBaTh, CPaBHUBATH
HUE YHUCIIOBOY Pan HaTypaJIbHBIX| HATypajbHbIC YHCIIA; MPeAIaraTb U
uHpopmanuu gucen. Yucmo 0] 06cy:kaaTh cnocodbl yIoOpsI0YUBaHUS
B Ta0IMIIaX N3obpaxkenue YHCel.
HATypaJIbHBIX yucell | BpimoJaHATh apudmernyeckne
2. [udpsr ul2 TOYKAMH Ha JeMCTBHA C HaTypaJbHBIMU YHCIAMH,
yucia KOOpJIMHATHOU BBIYHCJIATH 3HAYEHUS YHCIIOBBIX|
(4MCIIOBOI) MPSMOM. | BRIPAKEHHUM CO CKOOKaMH U 0€3 CKOOOK.
3. Otpezok u |3 Hecstuunas cucrema M3o00paxarb KOOPIMHATHYIO NPSIMYIO,
ero  JUIMHA. CUHCIICHUS. oT™Me4YaTh qucia TOYKAMH HA
Jlomanas. [To3ummonnas KOOPJIMHATHOU
MHoroyrons CUCTEMA CUMCIIEHUSA. | IPSIMOM, HAXOAMTHh KOOPAWHATHI TOUKH.
HUK Pumckas Hymepanus McceienoBarb CBOMCTBA HATypaJbHOIO|
KaK npumep| psaa, uacen 0 u 1 npu cinoxeHuu u
HEMO3UIIMOHHON YMHOKEHUH.
4. ITnockocTs, 2 cUCTeMbl cuncienus. | PemaThb 3a1aun ¢ moMoleio nepedopa
npsimasi, Jiyd, CpaBHeHue BCEX BO3MOYKHBIX BapUAHTOB.
yroi HaTypaJbHbIX uucell,| Pacmo3HaBaTh Ha 4epTekax, pUCYHKaX,
CpaBHEHHUE ONUCBIBATD, UCII0JIb3Ysl TEPMUHOJIOTHIO
5. [ kaner ul3 HaTypaJIbHBIX YUCEJI C| M300pakaTh C IOMOLIBI0 YEPTEKHBIX
KOOpJIHMHATHA HYJIEM. CrniocoObl| HHCTPYMEHTOB: TOYKY, MPSAMYIO,
s Ipsimast cpaBHEHHUs. Penienne | oTpe3ok, J1yd, yroJ, JIOMaHylo,
6. CpaBHeHue 2 JIOTUYECKUX  3a/lay.| OKPY>KHOCTb.
HaTypaJIbHbIX Pemenue 3ana4] Pacno3zHaBaTh, NMPHUBOAMTH IPHMeEpPBH]
yucel nepedopom BceX| 00BEKTOB peabHOI0 MUPA, UMEIOIINX
BO3MOXKHBIX ¢dbopMy U3yUeHHBIX (PUTYD, OLIEHHBATH
7. [pencraBienue| 2 BAPUAHTOB. WX JINHEWHBIE Pa3MEpBI.
Y1 CIIOBOM IIpencrasnenune Hcnoab3oBaTh JIMHEHKY U TPAaHCIIOPTHUD
MHbOpMaIUU  F JaHHBIX B BHJE KaK MHCTPYMEHTHI JUIsl IOCTPOEHUS U
CTOJIOYATHIX TaOJMI, CTONOYATHIX| U3MEPEHHUS: M3MEPSATh UIMHY OTpe3Ka,|
mrarpaMmax Jarpamm. BEJIMYMHY yIJa; CTPOUTH OTPE3OK




Harmnsanaeie 3aJaHHOM  JUIMHBI, YIrOJI, 3aJaHHOMU
IIPEICTaBICHUS O| BEJINYMHBL;, OTKJIAABIBATH LUPKYJIEM
¢burypax Ha paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
IUIOCKOCTU:  TOYKa, 3aJlaHHOT0 pajuyca.
psimasi, OTpe30K, OnuceiBaTh, HCNOJAb3YSl TEPMHHOJI0-
Jdy4, yroj, JOMaHas, TMI0, HM300pakaTb C  IOMOILBIO
MHOT'OYTOJIbHUK. YepTEKHBIX MHCTPYMEHTOB U OT PYKH,
JluHa 0Tpe3Ka,| MOAETHPOBATh M3 OyMarn MHOTOYTOJIb-
METpUYECKHE HUKHU.
€IMHULIbI uvebl| IIpuBoauTH npuMepsbl 00BEKTOB
Jnuna JIOMaHOM, peaJlkHOro Mupa, HMeLIHX (opmy|
MIEpUMETP MHOT'OYTI'OJIbHUKA, IIPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA KBaJpara, TPEyrojibHUKa, OLEeHNBATh HX
JIMHEHHBIE pa3MEPBL.
BbIuucasiTh: nepuMeTp TPEYrolbHUKA,
IPSIMOYTOJIbHUKA, MHOTOYT'OJIbHUKA;
IUIOINAb MPSIMOYTOJIbHUKA, KBaJpaTa.
HUcnonb3oBarh HHpOpMaLIHIO,
NPEJCTaBICHHYIO B TAOIUIaX, HA
quarpaMmax Jjsl pellieHUs] TeKCTOBBIX
3a]ad  MHTEpPNPeTHPOBATH  JIaHHBIC;
CTPOMTDb CTOJIOUATHIE IUATPAMMBI.
3HAKOMHMTBCS € MCTOPHEH pa3BUTHS
apuMETUKM U 3aJad M3 peaJbHOMH
JKU3HU.
Yurare  cronbuyarble  JUarpammsl;
MHTEPIPETUPOBATH JIAHHBIE; CTPOUTH
cTo04aThle AUArpaMMmBbl.
3HAKOMHMTBCSI € HCTOPHeH pa3BUTHS
apu(MEeTHKH
Konrponbnas | 1 Temsr 1-7 KoHTponupoBaTb M OLIEHUBATH CBOIO
pabota Ne 1 paborty;
CTaBUTh 1€MW Ha CIEAYIOIUN 3Tal
00y4eHus
§ 2. Caoxennq 15
M BbIYUTAHUE
HATypaJbHbIX
MHCce
[eiictBue 3 Crnoxenue BoinoyansaTs apudpmernyeckne
CJIOKEHHUS. HaTypaJIbHBIX YUCEII; | AeliCTBUSA C HATypaJbHBIMH YHCIaMH,
CaoiicTBa CBOMCTBO HYJS IPH | BBIYUCJAATh  3HAYEHHS  YHMCIIOBBIX
CJI0KEHMUSI CIIOKEHHH. BBIpaXXEHHI co ckoOKaMH U 6e3 CKOOOK.
[HenictBue 3 Beruuranue KaKk | Mcnmosib30BaTh NPU BBIYHMCICHUAX
BBIUMTAHUS. neiicTBue, 00paTHOE | MEPEMECTUTENBHOE U COUYeTaTeIbHOE
CaolicTBa CJIOKEHHIO. CBOIICTBa CIIO)KEHHUA; (POPMYJIMPOBATH
BBIUATAHUS [lepemecTuTenbHOE | M MPUMEHSITH MpaBHJa npeoOpa3oBa-
u COUETATEJIbHOE | HUSI YHMCIOBBIX BBIPAXKEHMH HA OCHOBE
CBOICTBa (3aKOHBI) CBOICTB apupMeTHUeCKUX AeHCTBHI
CIIOKEHHUS.

[IpoBepka pesynbTa-




Ta apuPMETHIECKO-
ro IeicTBUSL.
Pemienne TeKCTOBBIX
3amaq apupmMerudec-
KHM CIIOCOOOM.
Hcnons3oBanue npu
penieHuu 3aaa4d Tad-
JIAI] ¥ CXEM.
Pemrenue 3aj1ad,
coJiepKallux 3aBH-
CHMOCTH, CBSA3BIBAIO-
IIHE BEJIMYMHBI:
CKOPOCTb, BpeMs,
paccTosiHue;  lIEHa,
KOJIMYECTBO, CTOH-
MOCTb. Eqnauner
U3MEPCHHS: MacChl,
LIEHBI; PACCTOSIHUS,
BPEMEHH, CKOPOCTH.
CBsi3p Mexay enu-
HUIIAMU  HU3MEPEHUS
Ka)KIOH BEJIUYHUHBI

Konrpomnsnas | 1 Temsr 8-9 KoHTponupoBate U oOLEHUBATh CBOIO
pabora Ne 2 paboTy; CTaBUTH LIEJM HA CIEIYIOIIMM
sTan 00y4eHHUs
10. | YucnoBeie u | 4 Hcnons3zoBanue Hcnonp3oBath OYKBBI AJ11 0003HAYEHUSI
OyKBEHHbBIE OykB JuIsi 00O3Haye- | YHUCell, IpU 3aIMCH MaTEMaTHUECKUX
BBIPAXKECHUS HUSl HEU3BECTHOTO YTBEP)KJICHHH, COCTABJIATH OYKBEHHBIE
11. | YpaBHeHus 3 KOMIIOHEHTa U | BBIP@XXECHUS 110 YCIOBHIO 3aauu.
3alucu cBoicTB | McciieoBaTh HECIIOKHBIE YUCIIOBBIE
apu(pMeTHIECKUX 3aKOHOMEPHOCTH, UCIOJIb30BaATh OYKBBI
JEUCTBHM. JUIS UX 3aIIUCH.
KoMmoHeHTbI BbruncasTs 4MCIOBOE 3HAUEHUE
NeicTBHi, CBS3b | OYKBEHHOT'O BBIpAXKEHMSI IIPU 3aJJaHHBIX
MEXy HUMH 3HA4YEHUsAX OYKB.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHS
apu(METHKH
KontponbHas | 1 Temsr 10-11 KoHTposmpoBaTe M OLEHHBAaTh CBOIO
pabota Ne 3 paloTy; CTaBUTh LN Ha CIEAYIOIIUN
sTan 00y4eHus
§ 3.125
YMHoxeHHE
U ieJIeHHe
HATYPAJIbHBI
X 4mces
12. | JelicTBue 3 YMHOXkeHne BeinoaHATh apudgMeTHyYecKHe
YMHOXEHHUS. HaTypaJIbHBIX YUCEIl; | AeHCTBUS C HATypaJbHBIMH YHCIaMH,
CsaoiicTBa CBOMCTBAa HYIS ¥ BBIYUCAATH  3HAUEHHUS  YHCIIOBBIX

YMHOKCHHA

CAUHUIBI TPHU YMHO-

BBIpQKEHUI CO CKOOKaMH U 6€3 CKOOOK.




13. | [eticTtBue xeHun. Jlenenue kax Pemarhb TekcToBble 3adauu apupMeTH-
JEJICHUS. neiictBue, 00paTHOE YECKHM COCOOOM, HCMOJIb30BATH
CpoiicTBa YMHOKEHHUIO. 3aBHCUMOCTH MEX/ly BEJITMUYNHAMU
JICJIEHUS Jlenenue ¢ ocTaTkoM. | (CKOpOCTb, BpEMSI, pACCTOSIHHE; LI€HA,

14, | Jenenune c [lepemectuTenbHOE U | KOJIUYECTBO, CTOUMOCTD U JIp.):
OCTaTKOM COYETaTEIbHOE AHAJIM3MPOBATh U OCMBICIMBATDH

YMHOXEHUS, TEKCT 3ajaud, mepedopMy/IHpPOBaATH
pacrpeseNuTeNIbHOE | YCIIOBHE, H3BJEKaTh HE0OXOAMMBbIe
CBOMCTBO (3aKOH) JJaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTHU
YMHOXEHHUSL. MEXly BEIMUMHAMU, CTPOUTHD JIOTUYEC-
IIpoBepka pe3ynbTa- | Ky LIETIOUKY PAaCCyXKAECHUH.
ta  apupmernuec- | MoaeJupoBaTh X0 pEIICHUS 3a/1a4H C
KOT'O JIeHCTBHSL. IIOMOILBIO PUCYHKA, CXEMBI, TAOJINLIBI.
Pemenne texkcroseix | [IpuBoanTh, pa3dnparb, OLEHUBATH
3aa4d apudMeTHuec- | pasInyHbIC PeILeHHs, 3alIUCH PeLLICHUH
KHM CIIOCOOOM. TEKCTOBBIX 3a]1a4.
Hcnonb3oBanue npu | Kpurnuecku oneHUBATh MOTy4YE€HHBIN
pelIeHnH 3a1a4 pe3yJIbTaT, OCYMIECTBJATh CaMOKOHT-
TabaMIl M CXEM. | pojib, IPOBEPss OTBET HA COOTBETCTBHE
Pewrenne 3anauy, YCIIOBUIO, HAXOAUTH OIINOKH.
CoJIepIKALINX HaxonuTh ocTaTku OT JeJeHUs U
3aBUCUMOCTH, HEIOJIHOE YaCTHOE
CBSI3bIBAIOIIUE
BEJIMYUHBI: CKOPOCTb,
BpeMs, PpaCCTOSHHE;
LI€Ha, KOJIMYECTBO,
CTOUMOCTh
KoHntponbHas Temsr 12 — 14 KoHTposmpoBaTe M OLEHHBAaTh CBOIO
pabota Ne 4 paloTy; CTaBUThH LIENIM Ha CIEAYIOIIUN
sTan 00y4eHHUsI

15. | Yopoenue Yucnosoe Brrancnsats YHCIIOBOE 3HAUEHHE
BBIPAXKEHUIT BBIPAYKEHUE. OYKBEHHOT'O BBIPXXEHMsI TP 3aJJaHHbBIX

16. | Ilopsnok Boruncnenue 3HA4YEHUsAX OYKB.
nenucTBUHU B 3HAQYEHHUI YHUCIIOBBIX | 3amMCbIBATh TPOU3BEJCHUE B BUJIC
BBIUHCIICHUSX BBIDAKEHUI; IOPSi- | CTENEHU, YMTATH CTENICHH, HCIO0JIb30-

17. | Crenenn C JIOK BBIMIOJIHEHMS | BATh  TEPMHHOJIOTHI0O  (OCHOBaHHUE,
HaTypaJIbHbIM JNENCTBUM. 1oKa3aTesiab), BBIYMCJIATH 3HAYEHUS
MOKa3arenem Wcnonp30BaHue npyu | cTeNeHeu.

18. | Jdenutenu wu BBIYHCIICHUAX ®opmyIMpOBaTH onpeaeaeHus
KpaTHbIE MIEPEMECTUTENBHOIO | JEJIUTENS U KPaTHOrO, HA3bIBATh

19. | CpoiictBa u U COYETATEIBHOTO JIEJIUTEN U KpaTHBIE YNCia; paclmo3Ha-
MIPU3HAKU CBOMCTB  (3aKOHOB) | BaTh IIPOCTbIE M COCTAaBHBIE YHCIIA;
JEIUMOCTH CIIOXKEHHUSI U yMHO- | (pOpMYJIMPOBATH U MPUMEHSTH

KEHHUs, paclpeneiu-

TEILHOTO CBOMCTBA
YMHOXEHUS.
CreneHb c
HaTypaJIbHBIM
MoKa3aTeJIEM.

3anuce 4ncia B BUIE

NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM  Pa3NIOKEHUS
qucia

Ha TPOCTHIE MHOXKHUTEIIH.

3HAKOMHTHCSI C UCTOPHE Pa3BUTHS
apu(pMEeTHKH




CyMMBI  pa3psIHbIX
cllaraeMbix.
KontponbHas | 1 Tewmsr 15-19 KoHTposnnpoBaTe M OLIEHHBAaTh CBOIO
pabota Ne 5 paboTy; CTaBUTH EJIU Ha CIEAYIOMIUN
sTan oOy4eHHs
§ 4. |11
IInomanu n
00bEMBI

20. | ®opmyiibl 2 Harnsansie HN300paxkaTh OCTPOYTroJIbHEIE,

21. | [Inomane. 2 IIPECTABICHUSI O | IPSMOYTOJIbHBIE U TYIOYTOJIbHbIE
®dopmyna ¢burypax TPEYTrOJIbHUKH.
ionaau Ha mwiockocT: | CTPOUTh HAa HETMHOBAHHOM M KIleTya-
PSIMOYTOJIb- MHOI'OYTOJIbHUK; TOI Oymare KBaapaT U MPSIMOYTOJbHUK
HUKa MPSIMOYTOJIbHUK, C 3aJIaHHBIMU JJIMHAMH CTOPOH.

22. | Enunuiel 2 KBajaparT; Tpeyroib- | McciienoBarhb cBoOiicTBa
HU3MEPEHUS HUK, O paBEHCTBE | MPSMOYrOJIbHUKA, KBajgpara MyTEM
Iomaaei dburyp. HKCIIEPUMEHTa, HaOJII0ICHH s, U3Mepe-

23. | llpsmoyrons |1 Hcnons3zoBanue HUSA, MOJEIUPOBAHMS;  CPaBHUBATH
HbII  Mapai- CBOMCTB CTOPOH U CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
JICTICTTATIE] YrnoB npsimoyrosib- | MccienoBarb 3aBUCHMOCTD TUIOIIAAN

24. | O0bEMBI. 3 HUKa, KBajpaTa. KBaJipaTa OT JUIMHBI €T0 CTOPOHBI.
O0BéM  mps- IImomane Bripaxars BeIMUYMHY IUJIOIIAH B
MOYTOJIBHOTO MPSIMOYTOJIbHUKA U | Pa3JUYHBIX  CAMHHUIIAX  HU3MEPECHHS
napajuieiaenu MHOI'OYTOJIbHUKOB, | METPUYECKON CUCTEMBI MEP, MOHMMATh
neaa COCTaBJICHHBIX U3 U MCII0JIL30BaTh 3aBUCHMOCTH

MPSIMOYTOJIbHUKOB, B
TOM uuciie puryp,
M300paXEHHBIX  Ha
KJIeTyaTou Oymare.
Enuauner  usmepe-
HUS TUTOTIATH.
Harnsannasie
MPEACTABICHUS O
MPOCTPAHCTBEHHBIX
¢durypax: mnpsMoy-
rOJIbHBIN Mapasene-
nures, Kyo,
MHOTOTPaHHUKH.
N3o0pakenue
MPOCTEUIIINX
MHOTOTPaHHUKOB.
Pa3Béptkn kyba wu
napajieJenumnesa.
Co3nganue Moxaeien
MHOT'OTPaHHUKOB
(u3 Oymaru, MpoOBO-
JIOKH, TJIaCTHIINHA

u ap.). O0BéM
MPSIMOYTOJIBHOTO
napajuiesienunesa,

MEXIy METPUYECKUMHU €IMHULIAMHU
W3MEPEHHUS TUIOLIA/IHN.

3HAKOMUTBLCHA C NpUMepaMH TNPUMe-
HeHMsl [UIOAM W TNEepuMeTrpa B
MPAaKTUYECKUX cuTyauusx. Pemarsb
3aa4M U3 PEaJbHOM KU3HH, NMpeaJia-
ratb M 00CYX)JaThb Ppa3jMYHbIE
CIOCcO0bI PEIICHUS 3aa4.
Pacno3snaBarb Ha 4yepreskax, pUCyH-
Kax, B OKPYXKalleM MHUPe MPIMOY-
TOJIbHBIN TapajuieNenunes], Kyo, MHOTO-

IPaHHUKH, OMNHCBHIBATb, HCIOJIB3YS
TEePMHUHOJIOTHIO, OLEHWBATh JIMHEH-
HBIE pa3MepBhI.

I[IpuBoauTs  WpHUMEPBI  OOBEKTOB
peaJbHOro MHpa, HUMerIuX G¢opmy
MHOI'OrpaHHHKa, IpsAMOYT'OJIBHOTO
napajuieNienumnena, kyoa.

HN300paxart, Ky0 Ha  KJIETUATOM
Oymare.

HccaenoBathb cBoiicTBa Ky0a,
NPSMOYTOJIBHOTO MapaJulesenuIesaa,
MHOTOTPAaHHHUKOB, MCIIOJIb3YS MOJICIIH.
PacnosnaBarnb U n300paxartp
pa3BEépPTKM Kyba W mNapajieNenumnesa.




KyoOa. E nuanie
u3MepeHus oobéma

MopaenupoBaThb
Ky0 ¥ mapamuienenumnen u3 Oymard u
OpOYMX  MaTepHajoB,  OOBSICHATH

€Iocod MOJEINPOBAHHUS.

Haxoauthb u3mepeHus, BBIYUCIATD
TUIOMIA/Ib TIOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIBHOTO NapaJuleNenue1a;
HCCIeI0BATh 3aBHCHMOCTH  00BEMa
KyOa OT IJIMHBI ero pedpa, BbIABUIATH
1 000CHOBBLIBATH THIIOTE3Y.
3HAKOMUTBCA C HCTOPHUEN PA3BUTHS
apumeTuxu

KonTponbhas
pabora Ne 6

Temsr 20-24

KoHTponupoBarh W OLIEHUBATH CBOIO
paboTy; CTaBUTH IENU Ha CIICTYIOIIHA
sTan oOy4eHHs

I'naBa 2. /I[poOHble uncia

§ S. | 47
OObIKHOBEH
HbIE Tpoou
25. | OKkpy*HOCTD, | 2 Harnsagueie N3o00paxkatrh KoHPUTrYypaLuu
Kpyr, 1iap, NPEJCTaBICHUS O | FEOMETPUYECKUX (PUTYp U3 OTPE3KOB,
180200020501(9) ¢durypax Ha miIoc- OKPYKHOCTEH, UX 4aCTEH Ha HEJIIMHO-
26. | Honu u 4 KOCTH: OKpYXHOCTb, | BaHHO# u kierdyaroil 6ymare, CTpOUTH
po0u. KpYT. OKPYXHOCTb 33JJaHHOTO pajauyca.
N3o0paxe- N3obpaxkenue Yurath M 3aNMUCHIBATh, CPABHUBATH
HUe Apobeli Ha ¢buryp, B TOM umcie | OOBIKHOBCHHBIC IpOOH, MPeAIaraThb,
KOOpJAMHAT- Ha KJIETYaTOU | 000CHOBBIBATH H 00CYKIATH CIIOCOOBI
HOU IPSIMOM oymare. [loctpoenue | ynopsounBanus Apo0eii.
27. | CpaBHeHuE 3 KoHpurypaumii  u3 | M300paxkaTb 0OBIKHOBEHHbIE JpoOH
npobeit 4acTe NpsIMOH, TOYKaMHU Ha KOOPJMHATHOMN IIPSMOIL;
OKPY’KHOCTH Ha HCI0JIL30BATh KOOPJUHATHYIO
28. | IIpaBuibHbIE | 2 Harnsanusie NMOMOIIBI0 0YKB OCHOBHOE CBOICTBO
Y HEIPaBUJIb- MIPEACTABICHUS O O0OBIKHOBEHHOM ApOOU; HCIOJIB30BATH
HbIE 1pOOH MIPOCTPAHCTBEHHBIX | OCHOBHOE  CBOMCTBO  ApoOm  Juis
¢durypax: UWIMHIpP, | COKpalleHus JpoOeil U mpuBeIeHUs
uap u cgepa. JpoOH K HOBOMY 3HAMEHATEIO
IIpeacraBnenne o
IpoOu Kak criocode
3aMMcH 4acTu
BEJIMNYHHBI.
OOBIKHOBEHHBIE
npobu. [IpaBuibHbBIE
u HENPaBUIbHbIE
Tpoowu.
N3o6pakenue
npoOell ToukamMu Ha
YHUCJIOBOU IIPSIMOM.
CpaBHeHue npodeit
Kontponbnas | 1 Tewmsr 25-28 KoHTponmpoBaTe ¥ OILIGHUBATh CBOIO

pabota Ne 7

pa60Ty; CTaBUTh ICJIM Ha CJ'ICI[YIOIJ_II/Iﬁ




sTan oOy4eHHs

29. | CnoxeHue u Cnoxenue U | BeInmogansaTs apudmernyeckne
BbIUYUTAHUE BbIUMTAHUE Apo0eil. | HelicTBUSA c 0OBIKHOBEHHBIMU
npo0eii ¢ CmemanHast 1poOb; | ApoOsMU;  NPHMEHATh  CBOMCTBa
OJINHAKOBBIM IIpeJCTaBICHHE apu(MEeTUYECKUX ASUCTBUM 115
U  3HaMeEHa- CMEILIaHHOM Ipo0H B | pallMOHAIN3ALMK BBIYMCICHUI.

TEeJISIMU Buje HenpaBwibHOH | [IpeacTaBiasTh cMENIaHHYIO 1po0Ob B

30. | Henenue IpoOu ¥ BBIICTICHUE | BUJE HETIPABUIBHON M BBIACIATH LETYIO
HaTypaJbHbIX LeJIO YacTW YHMCla | YacTh YKCIIA U3 HENPaBUWIbHOW ApoOH.
qyucenl u 13 HENPAaBWIBHOU Pemiate TEKCTOBBIE 3a1a4U
Ipoou JpoOH. apu(PMETHIECKUM CITIOCOOOM,

31. | CmewanHble Pemienne OCHOBHBIX | MCIOJIB30BATH 3aBHCUMOCTH MEXTY
yucia 3aJa4 Ha Jpoou. BEIMYMHAMU (CKOPOCTh, BpEMs,

32. | CnoxeHue u Perienne TEKCTOBBIX | PACCTOSIHUE; IICHA, KOJIMYCCTBO,
BbIYUTAHUE 3ajad  apudmMeTH- | CTOUMOCTh M Jp.): AHAJIM3MPOBATH U
CMEIIaHHbIX YECKHM CTIOCOOOM. O0CMBICIUBATH TEKCT 3aJa4u,
qucel Hcnonb3oBanue mnpu | nepegopMyJHpoBaTh YCIOBHE,

peleHnn 3a1a4q U3BJIEKATH HEOOXOIMMBIC TaHHBIE,
TabIMIl M CXEM. | yCTAHABJIMBATDH 3aBUCUMOCTH MEX]Y
Pemenue 3anauy, BEIIMYMHAMH, CTPOMTb JIOTUYECKYIO
COJZIEpKALIMX  3aBH- | LEMOYKY PacCykIACHUI.
CHUMOCTH, CBs3bIBa- | MoaeJMPOBATh X0/ pEIICHUS 3a/1a4H C
IOLIME  BEJIMYMHBL: | IOMOIIBIO PUCYHKA, CXEMBbI, TaOJIMIIbIL.
CKopocTh,  Bpems, | [IpuBoanTH, pa30upaTh, OLlEHUBATH
paccTosiHME;  1I€HA, | pa3IMYHble PEIIEeHUs, 3alUCH pEeILeHHUH
KOJIMYECTBO, TEKCTOBBIX 3a7ad.
CTOUMOCTh Kputrnuecku oneHUBaTh MOJIy4YE€HHBIN
pe3yJbTar, OCyUIECTBJIATH
CaMOKOHTPOJIb, MPOBEpsisi OTBET Ha
COOTBETCTBHE  YCIIOBHIO, HAXOAUTh
OLLIMOKH.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS
apu(MEeTHKH
KontponbHas Temsr 29-32 KonTponupoBaTe ¥ OLIEHMBATh CBOIO
pabota Ne 8 paloTy; CTaBUTh LN Ha CIEAYIOIIUN
sTan 00y4eHHUsI

33. | OcHOBHOE OcHoBHOE CBONCTBO | DOPMYJINPOBATH, 3ANIMCHIBATH C
CBOICTBO Ipoou. NMOMOIIbI0 0YKB OCHOBHOE CBOICTBO
Ipobu CokpaieHue 0OBIKHOBEHHOU ApOOU; HCMOJIB30BATH

34. | Cokparenue Tpo0ei. OCHOBHOE€  CBOWMCTBO  JpoOu  JIst
npobeit ITpuBenenue COKpaIlleHus 1poOeil 1 MpuBeIeHUs

35. | [IpuBenenue IpoOu K HOBOMY | IpoOM K HOBOMY 3HAMEHATEIIO.
npobeit K 3HaMEHATENI0. BeinoHATh apudgMeTHyecKue
o0miemy Cnoxenue U | AedcTBUS c OOBIKHOBEHHBIMU
3HAMEHATEII0 BbIUMTaHUE po0ell | JpoOsiMK; NPUMEHSITh CBOWCTBA

36. | CpaBHeHue, apu(pMeTHYECKUX ASUCTBHUM s
CIIO’)KEHUE U panroHaIN3aIMHA BEIYUCIICHIH
BBIYUTAHUE
npolOei C

pa3HbIMH




3HaAMCHATCIIA
MH

KontponbHas | 1 Tewmbr 33-36 KoHTposnnpoBaTe M OLIEHHBAaTh CBOIO
pabota Ne 9 paboTy; CTaBUTH IEIU Ha CICIYIOIIHA
sTan oOy4eHus
37. | YMHOXeHusa | 2 YMHOXkeHue U | BbINOJIHATH apugMeTHyecKue
npobei NeNeHue 1pooeii; AelcTBHUSI C OOBIKHOBEHHBIMHU JPO0S-
38. | Haxoxnenue | 4 B3aMMHO-0OpaTHBIE | MU; NPHUMEHSITh CBOMicTBa apudme-
YacTH LEJI0T0 npobu. Pemenne TUYECKUX NEHCTBUI ISl paliMoHAaIH-
39. | Henenue 2 OCHOBHBIX 3aJ]ad Ha | 3aIlU{ BBIYHCIICHH.
npobeit pobu. Pemath TeKCTOBBIE 332U, COJIEpIKa-
40. | Haxoxnenue | 4 Haxoxnenne uactu | mme ApoOHBIE JaHHBIC, W 3aJaud Ha
EeJoro 1o L[EJI0T0 U IIEJIOT0 HAXO0XJICHHWE YaCTH LIeJIOr0 U IeJIOro O
€ro 4acTu ero 4acTu; BBISBJIATH X CXOACTBA M
pa3jinyus.
OnepupoBaThb IpOOHBIMH YHUCIIAMU B
pealIbHBIX KU3HEHHBIX CUTYaIUIX.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS
apu(pMETUKHI

KoHntposbHas | 1 Tembr 37-40 KoHTposmpoBaTe M OLEHHBAaTh CBOIO

pabora Ne 10 paboTy; CTaBUTH LIENIU Ha CIEIYIOIIHA
sTan 00y4eHHUsl

§ 6. | 34

JlecaTuaHbIE

apoou

41. | llecatuuHast | 2 Hecstuunas 3amnuck | [IpeacraBasiTb JeCATHYHYIO OpoOb B
3aIUCh Ipo0ei. BHUJI€  OOBIKHOBEHHOH, YHUTATh M|
npobeit [IpencraBnenue 3anMCchbIBAThH, CPABHUBATH JICCITHUHBIC

42. | CpaBHeHUE 3 JECSITUYHOM Ipobu B | [poOu, mpeajaratb, 000CHOBHIBATH U
NECATUYHBIX Bune o0ObIKHOBEHHOI. 00CyKAaTh €NOCOOBI YIIOPSI0YMBAHNUS
npoOeit N3obpaxenune JIECATUYHBIX TPOOEH.

43. | CnoxxeHne Hu |5 JecATUYHbIX apoOeil | M300paxkaTh  JecsaiTUuYHBIE  Ipodu
BBIYUTAHNE TOYKaMH Ha TOYKaMH Ha KOOPJAWHATHOH MPSIMOH.
JECATUYHBIX YHUCIOBOM MIpsAMOH. | BhIABAATH cX0ACTBA W pa3anyus
npobeit CpaBHeHHe paBWJI apUPMETUYECKUX JIEHCTBUMH C

44. | Oxpyrnenue | 2 JeCATUYHBIX ApoOell. | HaTypaTbHBIMU quCcIaMU u
YHUCEIL. Apudmernueckue JECATUYHBIMU APOOSIMU, OOBSICHATH HX.
[Tpuknaka necTBus ¢ aecatud- | BelnoaHaTh apupMeTHyecKe

HBIMH IpOOSIMHU.
Oxkpyrnenue
HaTypaJbHBIX YHCEI.
Oxkpyrnenue
JECSITUUHBIX ApOOEH.
Pemienne TeKCTOBBIX
3ajmad  apumeru-
YECKUM CIIOCOOOM.
Hcnons3oBanue npu
pelieHnu 3aaa4
TaOJIUI U CXEM.
Pemenue 3a7a4,

JIEUCTBUSI C JECATUYHBIMH JIPOOSIMHU;
BBINOJIHATG TNPUKUAKY M OLEHKY
pe3yJibTata BEIYUCIECHUMN.

IIpumensite  cBoiicTBa  apudmeTu-
YECKUX AEHUCTBUH JJIsI pallMOHATN3ALNU
BBIYMCIICHUM.

3HAKOMUTBCA C HCTOPHUEN PAa3BUTHS
apu(pMEeTHKH




COJIepIKAIIIIX

3aBUCHMOCTH,
CBS3bIBAIOIIMIE
BEJIMYHHBI: CKOPOCTb,
BpeMs, PACCTOSHUE;
1LI€Ha, KOJIMYECTBO,
CTOUMOCTb
Kontposnphas | 1 Tembr 41-44 KonTposmmpoBarh ¥ OLIECHUMBATH CBOKO
pabora Ne 11 pabory;
CTaBUTh LIEJIM Ha CIEAYIOIIMK 3Tal
00yJeHus
45. | YMHOXeHue |3 Apudmernueckue BbinoansaTs apupMeTHIECKHe
JECSITUYHOM NEUCTBUS  CAECATH- | JEMCTBUSA C JECATHUUHBIMU JpOOSIMU;
npobu Ha YHBIMH JJPOOSMHU. BBINOJIHATh NPUKUAKY M  OLEHKY
HaTypaJIbHOE Pemenne TEKCTOBBIX | pe3yJsibTaTa BBIYMCICHUN.
YHUCIIO 3a1a4d apupmMeTn- IIpumensTh cBoiicTBa apudmeTnyec-
46. | Henenue 5 YECKUM CIIOCOOOM. KUXJICHUCTBUM 1JIs1 palliOHAIM3ALHI
JIECATUYHOU Hcnons3oBanue INpu | BBIYMCICHU.
Ipobu Ha peleHnn 3ajgau | PemaTs TekcToBble 3a7aun apupMeTH-
HaTypaJlbHOE TaOJIUI U CXEM. YECKUM CIIOCOOOM, HCMO0JIb30BaTh
4HCII0 Pemenue 3anay, 3aBHCHMMOCTH MEKIYy BEJIMYNHAMU
47. | YMHOXeHue |5 COZIEPIKAILINX (cxopocTh, BpeMsi, pacCTOSIHUE; 1IEHA,
Ha JIeCATHY- 3aBUCHMOCTH, KOJINYECTBO, CTOUMOCTb U Jp.):
HYIO po0b CBSI3bIBAIOIIME AHAJIM3MPOBATH U OCMBICIUBATH
48. | [enenne Ha |7 BEJIMYHUHBI:CKOPOCTb, | TEKCT 3aJaud, MNepedopMyJMpOBaTh
JECSATUYHYIO BpEMs, pacCTOSHUE; | yCIOBUE, M3BJeKaTb HE00XO0IUMBbIE
IpoOb LIeHa, KOJIMYECTBO, JJaHHBIE, YCTAHABJIUBATH 3aBUCHMOCTH
CTOUMOCTb MEX/1y BEIMUYMHAMU, CTPOUTH JIOTUYEC-
KYIO LIENIOYKY PacCyKICHUM.
MoaeanpoBaTh X0/ PEIICHUS 3a1a4H C
MOMOILBIO PUCYHKA, CXEMBI, TAOJIUIIBI.
IIpuBoauTsh, pa3énparb, OLEHUBATH
pa3IM4YHbIE PEIICHHUS, 3alIUCU PELICHUM
TEKCTOBBIX 3a]1a4.
KpurHyeckn oneHMBaTh OJTyYCHHBIN
pe3ysbTaT, OCYLIeCTBJATh CaMOKOHT-
pOJIb, MIPOBEPSASI OTBET HA COOTBETCTBUE
YCJIOBHIO, HAXOAUTh OIIMOKHU
KonTponbnas | 1 Tembr 4548 KoHTponupoBaTb M OLIEHUBATh CBOIO
pabora Ne 12 paboTy; CTaBUTH LIENU Ha CIEIYIOIIHM
sTan o0y4eHus
§ 7.
Hucrpymen-
Thl JJISl BbI-
YHCJICHUH U
U3MepeHu i
49. | Kampkymnstop | 3 VYrom. [psmoii, Pacno3naBathb u H300pakathb Ha
50. | Buger yrnos. | 4 OCTpBIH, TYIION U HenuHoBaHHOM 50  Buubel  yruos.
YepréxHblil pa3BEépHyThI yribl. | UepTéxubiii 4 4 u kieryaToid Oymare

TPEYroJbHUK

W3mepenue u

IIPSIMOM, OCTPBIN, TYIIOW, pa3BEPHYTHII




51. | U3mepenue 3 IIOCTPOEHUE YIVIOB C | YIJIBI; CPABHMUBATH YIJIbI.

YIJIOB. MIOMOIIbIO 3HAKOMUTBCS ¢ HICTOPHEN Pa3BUTHS

Tpancnoptup TpaHCIOpTHpa apumeTuxu

Koutpoinbhas | 2 Tembr 49-51 KonTposmmpoBarb ¥ OLICHUMBATH CBOKO

pabora Ne 13 paboTy; CTaBUTh 1M Ha CIEAYIOIIHI
JTan 00y4eHHUsI

IloBTOpenne | 11

Hrorosoe 10 IToBTOpeHue BbI4ucasATh 3Ha4CHNS BBIPAKECHUH,

MIOBTOPEHHUE OCHOBHBIX TOHSTHH | COepKalllMX HATypaJbHbIE YHCIA,

Kypca U METOAOB Kypca S5 | OOBIKHOBEHHBIC U JIECITUYHBIE IPOOH,

MaTeMaTUK1 KJ1acca, 000011eHre | BBIIOJIHATH MpeoOpa3oBaHUs YHCE.

5 Kknacca 3HAHUU Bri0uparh cnocod cpaBHEHUs YUCET,
BBIYHCIICHUI, IPUMEHSATh CBOMCTBA
apumMeTnyecKux NEeHCTBUH s
panMoOHaNN3alUY BBIYUCICHUI.
OcyuecTBJIATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEeHCTBUM y
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUI.
Pemars 3a1a4u U3 peanbHOU KU3HU,
NPUMEHAThL MaTeMaTH4YeCKUue 3HAHUA
JUTSL pElIeHUs 3a]a4 U3 JPYTuX y4eOHbIX
MIPEAMETOB.
Pemate 3a1a4un pa3HbIMH criocobamu,
CPaBHMBATH CIOCOOBI PEIICHUS 33/1a4H,
BbIOMPATH PAMOHAJBHBIH CIIOCO0

Nrtorosas 1 Tempr 1-51 KonTposmupoBarb ¥ OLIECHUBATH CBOKO

KOHTPOJIbHAA paboTy; CTaBUTH LIENU Ha CIEIYIOIIHA

paborta y4eOHBIN TOJT

No 14

Hroro 170

Martematuka. 6 kiaacc (170 4)

Ne | Tema Koua- | IIpeamerHoe XapakTrepucTHKa AeAITEeIbHOCTH
BO coJep:KaHue o0yyarommxcst
4acoB
I'naBa 1. CMemiaHHbIe YHCIa
§ 123
Boruuciaenus u
H3MepeHust
IToBTOpeHune 8 Apudmernueckue Bemmoansars apudmeruyeckue
Kypca JIEUCTBHUSI C MHOIO3HA4- | JeiCTBUSI C  MHOTO3HAYHBIMH
MaTEMaTHKU HBIMH HaTypaJIbHBIMU | HATYpaJIbHBIMH YMCIIAMH,
5 kimacca yuciaamu. Vcronb3oBaHHE | HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
pu BBIUMCIICHUSX | BBIp@XKEHUI co ckoOkamMu U 0e3
MIEPEMECTUTEIBHOTO U | CKOOOK; BBIYHCJIATH 3HAYEHUS
COYETATEIbHOIO CBOMCTB | BBIPAXKCHUM, COJIEpIKaIINX
CJIOKE€HHsSI U YMHOXEHUS, | CTEIICHHU.
pacIpenenuTeaIbHOro Hcnonb3oBarh npu
CBOMCTBA YMHOXEHHS. | BBIYMCJICHUAX




OxkpyrieHue HaTypaabHBIX

YUCCII.

]_ICJ'II/ITCJ'II/I u KpaTHbIC
qucia.

]_ICJ'II/IMOCTB CYMMbI u
MMPOU3BCACHUS.

CgoiictBa apudmernyec-
KHMX JE€HCTBUM.
®opmyisl;popmyiibl
nepuMeTrpa U IUIOIIAIu
IpSMOYTOJIbHUKA,
KBaJparta, o0béMa
napajenenunena u Kyoa.
OOBIKHOBEHHAs IpoOb,
OCHOBHOE CBOMCTBO Apo0w,
COKpalleHue Ipodei.
CpaBHEHUE M YHOPSJIOYU-
BaHue Jpo0ei.
Apudmernueckue
JNeHCTBUS U YHUCIIOBBIE
BBIPAKEHUS C
OOBIKHOBEHHBIMHU u
JECATUIHBIMH JPOOSIMHU.
Harnsanuele npencrasiie-
HUS o (urypax Ha moc-
KOCTHU: TO4YKa, HpsAMasd,
OTpe30K,  Jy4,  yrod,
JIOMaHasi, MHOTOyTOJIbHHUK,
YETBIPEX YT OJIbHUK,
TPEYTrOJIbHUK,0KPY>KHOCTB,

KpyT

MEPEMECTUTENBHOE u
COYEeTaTEIbHOE

CBOICTBa CII0XKEHUS u
YMHOKCHMUS,

pacrpenenuTeabHoe CBOMCTBO
YMHOKECHHUS OTHOCHUTEIILHO

CJIOKEHUSI, CBOIMCTBA
apudmMeTnyecKkux IeHCTBUH.

HccaenoBath CBOMiCTBA
JACIINMMOCTHU CYMMBI nu
MIPOU3BEICHUS YUCE.

3anuceIBaTh ¢opmyJni:
nepumMeTpa u IUIOILA N

IIPSAIMOYTOJIBHUKA, KBAAPaTa;
BBINOJIHATD BBIYMCJICHUS 10
TUM

dbopmynam.

CpaBHuBaThH YTIIBI;
pacno3HaBaTh OCTpbIC, NPSMBIE,
TyIbIE, pa3BEPHYTHIE YIIBIL.
Beimonnsars apudmeruyeckue
JAeficTBUSI C OOBIKHOBEHHBIMHU U

JIECATUYHBIMU IPOOSIMHU.
Beruncasate 1mo  ¢gopmyJiam:
00BEM IPSIMOYTOJIBHOT'O
napajuienenunesaa, Ky0a;
HCIIOJIb30BaTh €IMHHULIBI
u3MepeHus o0bEMa.

Pemiare 3agayM  Ha  yacTy,

IPOLIEHTHI, HAa HAX0X/IeHUE 1poou
(mpouieHTa) OT BEIMYMHBI U
BEJIMYUHBI 110 €€ Tpoou
(mporieHTy), apoOu (TIpoleHTa),
KOTOPBIii COCTaBJIIET  OJHA
BEJIMYMHA OT IPYTOM.
Pacno3naBaTh Ha uepTexax u
M300paKEHMSIX, HM300pakaTh OT
PYKH, CTPOMTH C TIOMOIIBIO
MHCTPYMEHTOB (QUIypy (OTpe30K,
JIOMaHy!0, TPEYTrOJIbHUK,
IPSIMOYTOJIbHHK)

Cpennee
apudmernyeckoe

N

[IpouieHTHI

[IpencraBnenue
YHCIOBOM
uHpopManUu B
KPYTOBBIX
JarpaMmax

Bunaer

[TonsiTue MPOILICHTA.
Brrunciienne npoueHra ot
BEJIMYMHBI U BEJIMUUHBI 110
e€ mpoueHTy. BelpaxxeHue
MPOLICHTOB JIECSTUYHBIMU
npobsimu. Pemenue 3amad
Ha MPOLIEHTHI. BeIpakeHue
OTHOIIICHUS BEJIMYHH B

MMpONCHTAax.

OO0BbSACHATH, YTO TAKOE MPOILICHT,
ynoTpeOasTh 00OpOTHI peur Cco
CIIOBOM «IIPOLIEHT». BbIpakaTh
MPOLEHTHl B Jpo0sSX U JIpoOu B
IIPOLIEHTAaX, OTHOIIEHUE ABYX
BEJIMYMH B ITPOLIEHTAX.
BbruncasTs IPOLEHT OT YuCia U
YHCJIO 110 €Tr0 MPOIIEHTY.
Oxpyrasite 1poOU W TPOLEHTHI,




TPEYroJIbHUKOB [IpencraBieHne AaHHBIX C | HAXOAUTH MPUOIMKEHUS YHCEI.
[TonsiTne 2 MMOMOLIBIO nuarpamM. | Pemiarb  3agayM Ha  4acTw,
MHO>KECTBa Yrenune KPYTOBBIX | IPOLEHTHI,  MPOMOPLMH,  Ha
JIarpamm. HaxoXKJieHue Jpobu (IpoLeHTa)
Pemenue TEKCTOBBIX | OT BEJIMYMHBI M BEIMYUHBI 11O €&
3a7ad  apu(METHUECKUM | IpOOH (npoueHry), npobu
criocodom. Perenune (mporeHTa), KOTOPYIO COCTABIISIET
3ajad, coJepKalluX | OJHa BEJMYMHA OT  JAPYroil.
3aBUCHUMOCTH, HN3Baekary uHpoOpMaAnUI0 U3
CBSI3BIBAIOIMX BEJIMYMHBL: | TAOIUI] u rarpamm,
CKOPOCTB, BpeMsi, | HHTEpIIPETUPOBATH TAOIUYHbBIE
paccTosiHueE; IIeHa, | JaHHbIe, OIpeNeNiaTh HauOoIb-
KOJIMYECTBO, CTOUMOCTD; | IlIee u HauMEHbIIIee u3
IIPOU3BOUTEIILHOCTb, IIPEJICTABICHHBIX JTaHHBIX.
Bpems, 00BEM paloThl. | YHTATHh U CTPOMTH KPYroBbIE
Enunuibt U3MEPEHMS: | AMArpaMMBbl;
MAacchl, CTOUMOCTH; HHTEPNPETHPOBATH JaHHbIC.
paccTosiHus, BpemeHH, | Ucnosib30BaTh HHpOpMaLHIo,
ckopoctu. CBsI3p MEXIY | IPEICTABICHHYIO B TaOIUIaX, HA
eIMHULIAMU  U3MEPEHHMs | AUuarpaMmax TUIS peleHus
Ka)KJOW BEJTMYHHBI. TEKCTOBBIX 3aJay M 3aJad U3
Bune TPEYrOJbHUKOB: | pEasIbHOM JKU3HH.
OCTPOYTOJIbHBIH, MopenupoBarb X0J pellEHUs
MPSIMOYTOJIbHBIH, 3aJayd C TIOMOIIbIO PHCYHKA,
TYNOYTOJIbHBI; CXEMBbI, TaOJIHILIBI.
paBHOOCAPEHHBII, IIpuBoauTH, pa3oupars,
PaBHOCTOPOHHUI OLIeHUBATH Pa3JIMYHbIE PEIICHUS,
3allUCH  PELIEHUH  TEeKCTOBBIX
3ajad.
Kputnuecku OLICHNBATD
MOJTyYECHHBIN pe3ynbTar,
HaXO/UTh OIIMOKH,0CYIIECTBIAT
CaMOKOHTpPOJIb, MPOBEPss OTBET
Ha COOTBETCTBHE YCIIOBUIO.
Pacno3naBartsp, u3o0paxarth
OCTPOYTOJIbHBIN, IPSMOYTOJIbHBIN
TYIOYTOJIbHBIN,paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJbHUKH.
BbruncasarTs epuUMeTp
MHOT'OYTI'OJIbHUKA, IUIOIIA/b
MHOTOYTI'OJIbHUKA pa30MeHneM Ha
IPSIMOYTOJIBHUKH, Ha  pPaBHbIE
¢burypsl, HCIIOIb30BATH
METPUUYECKUE €TUHULIBI
U3MEpPEHUs] JJMHBI M IUJIOLIAAH.
3HaKOMHUTBCSEI ¢  HCTOpPHeil
pa3BUTHS apUPMETHKU
KonTponbHas 1 Temsr 1-5 KonTponupoBarb H  OLIEHUBATh
pabora Ne 1 CBOIO paboTy; CTaBUTh LIETU Ha
CJIEAYIOUIMA ATan 00yYeHHsI
§ 2. [eiictBus | 57




co

CMeIIAHHBIMHU
YHCJIAMH
6 | Pasnmoxenue Henmurenu u  kpaTHble [ DOpPMYJIHPOBATH onpesesIeHus
qucia Ha qUCIIa; NeTUTeNss U KpaTHOro, HauOOJIbIIIe;
MPOCThIE HanOOJIbIINN o0mwmii ro Oo0IIero AENTUTENIS W HAaNMCHD:
MHOKHUTEIH JeNUTeNb U ero o0IIero KpaTHOro, NpocToro U
7 Haunbonpmmii HaVuMEHbIIIEE 00II[ee | COCTABHOTO YHCEN, KCIIOIb30BaTE
o0IIMi IenUTeNb. KpaTHOE 9TH MOHATUS NPU PEILICHUH 3a/1a4.
B3aumno IIpumensTo AJITOPUTMb]
IIPOCTHIE YKCIa BBIUUCIICHUS] HaOOJIbIIEro 001erd
8 | Hammensbiee JeNUTeNsl ¥ HauMEHBIIETO OOIIerc
of111ee KpaTHOE KpaTHOTO JIBYX 4YucCell,
HaTYpaJbHBIX QJITOPUTM Pa3JIOKEHUS YUCIIa Ha
qucen IIPOCTHIE MHOKUTEIH.
3HakoMHTBCS € HCTOpHeil
pa3BUTHsI apu(PMETHKU
KoHntposbHas Tembr 6-8 KoHTposmpoBaTe M  OLEHHMBAaTh
pabota Ne 2 CBOIO PabOTy; CTaBUTh LEIHU HA
CJICIYIOUIHIA Tar 00yYeHHS
9 | IIpuBenenue OObIKHOBEHHAs npo6b, CpaBHHBATh U YNOPSAI0YHBATH
npobeit k OCHOBHO€ CBOMCTBO JipoOu, 1po0wu, BbIOMPATH cnocoo
HalMEHbLIEMY COKpalleHue Jpooeit. CpaBHEHMs Ipobei.
obmemy CpaBHeHue U ynopsjouu- | BeimoJnsars apudmerudeckue
3HaMEHATEII0 BaHUe JpoOei. JAeficTBUSI C OOBIKHOBEHHBIMHU U
10 | CpaBuenue, Apudmernueckne  IecCT- AECATHUYHBIMU IPOOSIMH
CJIO’KEHUE u BUS U YHCIIOBBIE BBIpa)Ke-
BBIYUTAHUE HUS C OOBIKHOBEHHBIMH
OOBIKHOBEHHBIX IpodsaMu
npobeit
KonTponbHas Temsr 9-10 KonTponupoBarb u  OLIEHUBATh
pabora Ne 3 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIEAYIOUIMH HTan 00yYeHHsI
11 | HdeiictBue cio- Apudmernueckue BeimonnsaTrs apudmerudeckue
KEHUS U BBIYM- necTBus U AeficTBUSI C OOBIKHOBEHHBIMHU U
TaHUS CMeIIaH- YHCIIOBBIE BBIPAKEHUS C NECATUIHBIMH JPOOSMHU.
HBIX YHUCEN OOBIKHOBEHHBIMHU 3HakoMHUTBC € HCTOpHeH
12 | UToroBelii ypok Ipo0siMu pa3BUTHA apUPMETUKU
110 MaTepuany
KonTponbHas Temsr 11-12 KonTponupoBatb ¥  OLIEHUBATh
pabota Ne 4 CBOIO paboTy; CTaBUTh LIEU Ha
CJIEAYIOUIMHA 3Tan 00yYeHHs
13 | HeiictBue Apudmernueckue BoimosnaTs  apudgmernyeckue
YMHOXKEHUS NEWCTBUST W YHWCIIOBBIE | 1EHCTBUS C OOBIKHOBEHHBIMH H
CMEIIaHHbIX BBIPQKEHUS C OOBIKHOBEH- | IECATUYHBIMU JIPOOSIMH.
qrce HbIMU Ipo0simu. Pemienne | MoaenupoBath XOJ pellieHUs
14 | HaxoxnaeHue 3aJjad  Ha  HAaxOXJEHHWE | 33/]adyd C TIOMOIIbIO PHUCYHKA,
Jpobu OT uncia YacTH OT LIEJIOTO. CXEMBblI, TaOJIHIIBI.
15 | Ilpumenenue CgoiictBa apudmerndeckux| [IpuBoaUTH, pa3ouparn,

pachpeieuTelb

JIEUCTBUI.

OLCHUBATDb Pa3JIMYHBIC PCIICHUA,




HOTO  CBOMCTBa Pemenue TEKCTOBBIX | 3alIUCH  PELICHUH  TEKCTOBBIX
YMHOXEHUS 3ajady  apu(METHUYECKUM | 3a7a4.
criocoboM. Pemenue Kpurnyeckn OLICHNBATD
3ajad, coJiepKaluX | MOJTY4YEeHHbIN pe3yJibTar,
3aBHCHUMOCTH, CBSI3bIBAIO- | HAXOJUTh OMIMOKU, OCYIIECTBIISATH
IIMX BEJIUYUHBI: CKOPOCTh, | CAMOKOHTpPOJb, IPOBEPSsi OTBET
BpEMsi, PacCTOSIHUE; LI€HA, | HA COOTBETCTBUE YCIIOBHIO.
KOJIMYECTBO, CTOMMOCTh; | PemaTh 3agauM Ha yacTu, Ha
MIPOU3BOJUTEIBHOCTb, HaXO0XJICHUE APOOU OT BETUUHHBI
BpeMs, 00BbEM paboThI.
Ennnune WU3MEPEHHUS:
Macchl, CTOUMOCTH;
paccTostHus, BPEMEHHU,
ckopoctd. CBSA3b MEXAY
CAVMHULAMU  W3MEPEHHS
Ka)XJ10M BEJTUYMHBI
KonTponbhas Temsr 13-15 KonTponupoBarb U OllCHUBaTh
pabora Ne 5 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIeIYIOIINIA 3Tan 00y4YeHUs
16 | HeiictBue Apudmernueckue Beimonnsars apudmerudeckue
JCJICHUS JIEUCTBUS U AedcTBUSL C OOBIKHOBEHHBIMU H
CMEILIaHHBIX YUCJIOBBIE BBIPAXKEHUS C | AECITUYHBIMU ApooOsimu. Pemarn
Yyucell OOBIKHOBEHHBIMU 3aJa4M HA YaCTH, IPOLIEHTHI, HA
17 | HaxoxnaeHue npoOsimu. Pemmenue HaxoXKJeHue apodu (TporeHTa)
yucia 1o €ro 3aJa4  Ha HAaXOXKJEHUE | OT BEJIMYMHBI U BEIMYUHBI 1O €€
Ipodu LIEJIOTO TI0 €ro Ipodu (mporueHty), Ipodu
18 | JIpoOHbIie YacTH. CaoiicTBa | (IIPOLIEHTA), KOTOPBIM COCTABJISET
BBIPAKEHUS apupMeTHUYECKUX 0JIHa BEJIMYMHA OT APYToil.
JIEHCTBHA. PacnosHaBare Ha  yepTekKax,
Harnsgasie PHUCYHKaX, ONUCHIBATH
IIPEJICTaBICHUS O IMPaMUy, IPU3MY, HUIHHID,
IIPOCTPAHCTBEHHBIX KOHYC, 1Iap, M300paxkaTh UX OT
¢burypax: PYKH, MOJeIUPOBATH U3 Oymary,
napajuiesenumne, KyO, | MIacCTWJIMHA, NPOBOJIOKM U Jp.
IpU3Ma, IIpuBoauTHL IPHMeEpPHI
nupamuaa. M3o0paxkenue | 0OBEKTOB OKpPYXKAIOIIEro MHpa,
IIPOCTPAHCTBEHHBIX UMeroImux (GOopMbl  Ha3BaHHBIX
¢uryp. [Ipumepsl TeJ.
pa3BEPTOK Hcnoab3oBaTth TEPMHHOJIOTHUIO:
MHOTOTPaHHHUKOB, BEpILNHA, pedpo, IpaHb,
LWIMHIpA OCHOBaHUE, BBICOTA, PAIUYC U
u  koHyca. Coznanue | AuaMmeTp, pa3BEpTKa.
MozeIen Pacno3naBathb pa3BEépTKU
MIPOCTPAHCTBEHHBIX (DUTYp | mapajuienenunena, Kyoa, mpu3Msl,
(u3 Oymaru, IIMPaMM/JIbl, KOHYCa, IIWINHIPA;

HpOBOJ’IOKI/I, IIJIaCTUJINHA
W JIp.)

KOHCTPYMPOBATh JaHHbIE Teja
U3 pa3BEPTOK, CO3JaBaTh HX
MOJIETIH.

Co3naBarb MO/ eH
MIPOCTPAHCTBEHHBIX ¢uryp (U3
Oymaru, MpoBOJIOKH, TJIACTHIINHA




M 1Ip.)
3HAKOMUTHCH c
pa3BUTHUS apu(OMETUKH

ucropuen

KoHntposbHas 1 Temsr 16-18 KoHTposmpoBaTe M  OLIEHMBAaTh

pabota Ne 6 CBOIO pPabOTy; CTaBUTh LEIHU HA
CJICIYIOUIHIA ATar 00yYeHHS

§ 3.119

OTHomleHuss u

NPONOpUUHU

19 | OrHomenus 5) Otnomienue. Jlenenne B | CocTaBaAsITh  OTHOIICHHS U

20 | ITponopuuu 2 JAHHOM OTHOINICHUH, | IPOMOPLIUH,

21 | Tlpsimas ul3 nponopuus. [I[pumeHeHne | HaXOAUTh OTHOLICHHWE BEJIUYMH,
obparHas IPONOPUMN NPU PELICHUM | IENUTh BEIMYUHY B JaHHOM
IIPONIOPLIMOHAIIB 3a1ad4. OTHOULIEHHH.

HbIE Pemenne 3amay, cBs3aH- | 3HAKOMHTBCA € HCTOpHeid
3aBUCUMOCTHU HbIX C  OTHOIIECHHUEM, | Pa3BUTHUS apu(PMETUKH
IPONOPLHUOHATIBHOCTBIO
BEJIMYMH,  IPOLEHTaMH;
pelleHre OCHOBHBIX 3a7ay
Ha JIpoOu U MPOIEHTHI
KontponbHas 1 Tembr 19-21 KoHTpoimpoBaTh M  OLICHHBAaTh
pabota Ne 7 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIEAYIOUIMH 3Tan 00yYeHHUsI

22 | Macmrab 2 Macmirab.  Cummerpus: | Haxoqurhb

23 | Cummerpust 2 LIEHTpajbHasl, IKCHEPUMEHTATbHBIM MYTEM

24 | Jlnuna 3 oceBasl M 3€pKajJbHas | OTHOIIEHUE JUIMHBI OKPYKHOCTH K
OKPYXKHOCTH M CUMMETPHH. e€ quaMeTpy.

II0IIAb ITocTpoenne HNuTepnpernpoBath Maciirad Kay
kpyra. Llap CUMMETPUYHBIX (pUryp. OTHOLICHWE BEJINYMH, HAXOJMTE
[TpubnmxEénnoe MaciiTad IjiaHa, KapThl U BBIUHKCH
U3MEpPEHUE JITUHBI JATh ~ PACCTOSIHUS,  UCIOJb3YS
OKPYXXHOCTH,  IUIOIIAAU | MaciuTao.
kpyra. lllap u Pacno3naBarth Ha yepTexax U
chepa M300paKECHUSIX, H300pakaTh OT

PYKH, CTPOMTB C IIOMOILBIO
MHCTPYMEHTOB QUrypy (OTpe3oK,
JIOMaHY10, TPEYTOJIbHUK,
MPSIMOYTOJIBHUK, OKPYKHOCTb),
CUMMETPUYHYIO TAHHOU
OTHOCHUTEJIBHO MPSAMOI, TOUKH.
Haxoauth npuMepsl cuMMeTpun
B OKPY’KAIOIIEM MUDE.
MopaeaupoBath 13 Oymaru jBe
¢burypsl, CUMMETpPUYHbBIE
OTHOCHUTEIIBHO MPSMOI];
KoncrpyupoBatrbs reomerpuuec-
Khe KOHQUIypaluu, HUCHOIb3ys
CBOMCTBO CHUMMETPUH, B TOM
quciae € IOMOIIbI0 IH(POBBIX
PECYPCOB.




HccaenoBarb CBOWCTBA M3Y4YEH-
HBIX  (Guryp, CBfA3aHHbIE C
CUMMETpPHEH, HCIIOTB3YS
AKCIIEPUMEHT, HaOII0ICHHE,
MO/ICIMPOBaHUE.
O0ocHOBBIBATH, ONPOBEPraTh C
TIOMOIIIBIO KOHTPIPUMEPOB
YTBEPXKJICHHSI O CHMMETPUH
dburyp.

3anuceiBaTh GOPMYJIBI: [UTHHEI
OKPY)XKHOCTH, TUIOIIAIH KpYyra;
BBINOJIHATG BBIYHCIEHUS] TIO
3TUM (hopmysIam

KoHntposbHas
pabora Ne 8

Temsbl 2224

KonTponmupoBarb u oOLiEHUBAaTh
CBOIO paloOTy; CTaBUTh LEJU Ha
CJICIYIOUIHIA Tar 00yYeHHS

I'maBa 2. PanyoHaJbnLHBIE YU CJIA

§ 4. JleiicrBus ¢ | 35
PalMOHAJIb-
HBIMH YHCJIAMH

25 | IlonoxurensHeie | 3 [TonoxxurenbHbIC u | [IpuBoaNTHL NpHUMEPBI HCIIOJb-
U OTpULATEIb- OTPHIIATEIIbHBIC 30BaHMsI B  PEAIBHON  KHU3HH
HbIE YHUCIIa yucna. Llenble  4Yucna. | HOMOXKUTENBHBIX U OTpULIATEIN-

26 | [IpoTuBOMONOXK- | 2 Monynp uncna, BHBIX YHCEI.

HbIE YHCIIa reoMeTpuyecKas H3o0paxkars  1enble  4ucia,

27 | Monxynb uucia 2 HHTEpIpeTauus [OJIOXKUTEIbHBIE u oTpHULA-

28 | CpasHenue 3 Moy yucia. CpaBHEHUE | TENbHBIC YUCIIa TOYKAMU Ha

MOJIOKUTEIIBbHBIX YUCCII. YHCJIOBOU NIPAMON,UCITOJIB30BATH
U OTpULATENb- [ununap, KoHyc, map YHCIIOBYIO OpSAMYIO JUIs
HBIX YHCET CPaBHEHHUSI YHUCEIL.

29 | UsMenenue 2 IIpumeHsITH MpaBUJIA CPaBHEHUS,

BEJIMYUH yHOpSiA0UMBATH [EJIbIE YHCIA;
HAXOAUTh MOJyJTb qucia.
3HaKoMHUTBCH € HCTOpHeH
pa3BUTHS apUPMETHKU

KonTponbHas 1 Temsr 25-29 KonTponupoBarb u  OlLIEHUBATh

pabota Ne 9 CBOI0O pPabOTy; CTaBUTh LENHU Ha
CJIeIYIOIINN 3Tan 00y4YeHUs!

30 |Cnoxenue 2 Apudmernueckue ®opMyJIMPOBATH NpaBuIa
TIOJIOKHUTETHHBIX U JEHCTBUS C BBIYUCIICHUS C TIOJIOKHUTEITbHBIMH
OTPHILIATENIBHBIX HOJIOKHUTETbHBIMU U | U OTPUIATENBbHBIMH  YUCIIAMH,
qrces ¢ TIOMOIIBIO OTPHIIATEIEHBIMU HAXOIUTH 3HAYEHHS YHCIIOBBIX
KOOPJAMHATHOM YHUCIaMU. BbIpKEHU, CoJIepKaIINX
IPSAMOM JIEUCTBUS C TIOJOKHUTEIbHBIMU U

31 | Cnoxenue 2 OTPULIATEIILHBIMU YUCIIAMH.

OTPHIIATEIILHBIX I[IpuMeHATH CBOICTBA CIIOKEHHUS
qucen " YMHOKEHHS TUIS

32 | Cnoxenue uucen | 3 peoOpa3oBaHUs CyMM U

C pPa3HBIMH MIPOU3BEICHUI

3HaKaMu




33 | JeiicTBHe 3
BBIYUTAHUS
KontposbHas 1 Tembr 30-33 KoHTpoipoBaTh M  OLICHHBaTh
pabota Ne 10 CBOI0O pPabOTy; CTaBUTh LENHU HA
CJIeIYIOIIMIA 3Tan 00y4YeHHs
34 | leiictBue 3 Apudmernueckue aeict- | BorumeasaTb 3HAYEHUs
YMHOXKEHUS BUS C MOJIOKHUTEIBHBIMU U | BBIPAXKECHUH, coJIeprKalnx
35 | JeticTBue 3 OTPULIATEIIbHBIMU OOBIKHOBEHHBIC U ICCATUIHBIC
JieJIeHus yucnamu. Jpo6Hoe yucio | apodu, BBITOJTHSTD
36 | ParmonanpHble | 2 KaK pe3yapTaT JAeNieHUus. | mpeoOpazoBaHus APOOEi,
quciaa [IpencraBnenue necsaTud- | BLIOMPATh CHOCO0, NMPUMEHSTH
37 | CgoiicTBa 2 HOW JpoOu B BuJIE OOBIK- | CBOiicTBA apu(METHYECKIX
NeHCTBUI ¢ HOBEHHOU Ipodu U | ACUCTBUI IS palMOHAIM3ALNHI
pauroHaJIbHBIMU BO3MOXHOCTb ITPCACTABJIC- BBIYUCIICHUI.
yHCIaMu HUsl 00ObIKHOBeHHOM podu | IlpeacraBiasiTth JECSITUYHBIE
B BHJC  JICCATHYHOH. | IpoOM B BHUAE OOBIKHOBEHHBIX
OueHka U TNPUKUIKA, | ApoOeil U OOBIKHOBEHHBIC B BHJIE
OKpYIJIEHUE pe3yibTara. JNECATUYHBIX, HCTI0JIb30BaTh
[Ipumenenne OykB U1 | DKBHBAJEHTHBIE
3alUCH  MaTeMaTHYeCKUX | MpeacTaBJIeHus IPOOHBIX
BBIpKEHUI U | 9HCEeN MPU UX CPaBHEHUH, IIPH
MPEIOKEHHH. BBIYUCIICHUSIX.
Pemenue JIOTUYECKUX | BHAKOMUTBCSI € HCTOpHei
3ajad. Pemenue 3amay | pa3BuTUS apuPMETUKH
nepedbopom BCEX
BO3MOYKHBIX BAPHAHTOB
KontposbHas 1 Tembr 34-37 KoHTpospoBaTh H  OLICHMBATH
pabora Ne 11 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIEAYIOUIMH HTan 00yYeHHsI
§ 5. Pemenue | 13
YpPaBHEeHHH
38 | PackpsiTHe 2 bykBennbie BelpaxeHus u | Mcnoab3oBath  OykBBI s
CKOOOK YUCJIOBbIE IOJCTAHOBKH. | 0003HAUEHUsI YMCEN, MPU 3alucu
39 | Koapdumment 3 N300pakeHne yncen Ha MaTeMaTHYECKUX  YTBEPKICHUH,
40 | IMomoOubie 2 KOOpJMHATHOM  TPSIMOM. | COCTaBISATH OYKBEHHBIE
cliaraemble YucnoBbie IPOMEKYTKH BBIPKEHUS 110 YCIIOBHIO 33/1a4H.
HccaenoBath HECIIOKHbBIE
YHCIIOBBIC 3aKOHOMEPHOCTH,
MCIIONIb30BaTh OYKBBI /s
WX 3aITUCH.
BbIuucasiTh 4MCI0BOE 3HAYCHHE
OYKBEHHOTO  BBIpQXXEHHSI  IpU
3aJJaHHBIX 3HAYCHUSX OYKB.
3HaKOMHUTBC ¢  HCTOpHel
pa3BUTHS apUPMETHKU
KoHntponbHas 1 Temsr 3840 KoHTponmpoBaTe M OLIEHMBaTh
pabota Ne 12 CBOI0O PabOTy; CTaBUTh LENHU Ha
CJICTYIOIINN dTarl 00ydeHUs
41 | Pemenue 4 bykBeHHbIE paBeHcTBa, Haxoaurs HEU3BECTHBIN
ypaBHEHHH HAXOXXJICHHE HEW3BECTHOTO| KOMIIOHEHT  apHU(METHIECKOTO




KOMITOHEHTA.
CocraBneHue OyKBEHHBIX
BBIPOKECHHH 110 YCJIOBHIO
3aJa4H.

Pemenue 3ama4, cogepika-
LUX 3aBHCHMOCTH,
CBSI3BIBAIOIIMX BEJIUYMHBI:
CKOPOCTb, BPEMsI, paccTos-
HHE; [IEHA, KOJIMYECTBO,
CTOMMOCTE;
MIPOU3BOUTEIIBHOCTD,
BpeMs, 00BbEM paboThI.
J 2810705070003 U3MEPCHHUS:
MAacCEl, CTOUMOCTH;
paccTostHus, BpEMEHHU,
ckopoct. CBSA3b MEXAY
eIMHHUIIAMHI HU3MEPCHHS
Ka)XJIOM BEIIMYNHEBI

IECUCTBUS.

MopaeanpoBaTrs XOJ peLICHUSA
3aa4d  C TIOMOIIbI0 PHUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTH, pa3ouparn,
OLIEHMBATH PA3JIMYHbIC PEIICHMUS,
3alMCU  PELIEHUA  TEKCTOBBIX
3az1ay.

Kpurnueckn OLIEHUBATH
MOJyYECHHBIN pe3yabTar,

HaXOJUTh OLIMOKH, OCYIIECTBIIATh
CaMOKOHTPOJIb, IIPOBEPSIs
OTBET Ha COOTBETCTBUE YCIOBUIO

KonTponbhas 1 Tema 41 KonTponupoBarb U OlICHUBaTh
pabota Ne 13 CBOIO paboTy; CTaBUTh LIEIM Ha
CJIeIYIOIINIA ATan 00y4YeHUs
§ 6. 11
Koopaunarsi
HA IJIOCKOCTH
42 | llepnenauxynsip | 2 B3aumHoe pacnonoxenue [Pacmo3dHaBaTth — Ha  uyepTexax,
HBIC TIPSIMBIC JIBYX IPSIMBIX Ha pUCYHKax  ClIy4al  B3aUMHOIO
43 | IlapannenbHble 2 IIJIOCKOCTH, MApaJuIeNIbHbIE [PACIOIOAKEHUS JBYX MPSMBbIX.
MIPSIMbIE psIMbIE, N300paxkaTn c NOMOIIbIO
44 | KoopauHatHas 3 NEPIEHIUKYIIIPHBIE YepPTE:KHBIX HHCTPYMEHTOB  HA
[JIOCKOCTh IpsIMBIE. HEJIMHOBAHHOM W KieTyaToi Oymare
45 | IlpencraBnenue | 3 IIpsamoyronbHasg cucTeMa [IBe MepeceKaronmecs
YUCIIOBOM KOOpJMHAT Ha MpsIMbIE, JIBE napasuiesibHble
uH(OpPMALMK Ha mwiockoctd. KoopauHatsl [psimMble, CTPOUTH MpsIMYIO,|
rpadukax TOYKM Ha  IUIOCKOCTH, [IEPHEHIUKYISIPHYIO JaHHOM.
abclucca U OpiMHaTa. [puBoauTH NPUMeEpBbI

[Toctpoenne  Touek
buryp Ha KOOpIMHATHOM
MJIOCKOCTH.
YeTbIpEXYTroIbHUK,
IpUMEpBI
YETBIPEXYTOJIbHUKOB.
[IpssMOYTOJIBHUK,
KBaJpaT: HCIOJb30BaHUE
CBOMCTB CTOPOH, YIJIOB,
JuaroHaneu.
N3o0paxenue
reoMeTpHUecKux Guryp
Ha HEJTMHOBAHHOW Oymare
c HCII0JIb30BAHUEM
UUPKYJIS, TUHEHKH,

IMapajuIeJIbHOCTH U IEPIEHIUKY-
IISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
IPacrmozHaBaTh B MHOTOYTOJIbHUKaX
MEepIeHANKYIIIpHbIE M Tapajuieib-
HbIE CTOPOHBI. H3o00paxary|
MHOTOYTOJIbHUKU C TapajulebHbl-
MU, IIEPIIEHIUKYIIAPHBIMU
CTOPOHaMHU.

OO0BSICHAT, W WLIIOCTPUPOBATH|
MOHSAITHE IPSIMOYIOJIbHON CHCTEMB]

KOOpIMHAT Ha IIJIOCKOCTH,
MCII0Ib30BaTh TEPMUHOJIOTHIO;
CTPOUTH Ha KOOPJIMHATHOW

MIOCKOCTH TOYKH U (I)I/Il“prI 110

BalaHHBIM KOOpAHWHATaM, HAXOJAMUTh




YrOJIbHUKA,
TPAHCIIOPTHPA.
[TocTpoenust Ha KieT4aTOU
Oymare.

H3mepenune u moctpoeHue
YTJIOB c IIOMOUIBIO
TpaHCIOPTHpa

KOOpJIUHATHI TOYEK.
N300paxaTh HA HEJTMHOBAaHHOU U
KJIET4aToOil Oymare C HCIOJIb30BaA
HUEM YepTEKHBIX HHCTPYMEHTOB
MEeTHIPEXYTOIBHUKH C 3aJaHHBIMU
CBOMCTBAaMH: C I1apaJUICIbHBIMU,
[epHeHIUKYISIPHBIMH, paBHBIMH
CTOpOHAaMH, MpPSMBIMU yIJaMu WU
p., paBHOOEIPEHHBIN TPEYTOJIbHUK.
I[Mpennarars U 00cyXKIaTh
CI0Cco0bl, AJITOPUTMBbI IIOCTPOCHHUSI.
MccnenoBars, UCIIOJIB3YS]
BKCIIEPUMEHT, HabII0IeHuE,
MO/IETUPOBAaHUE, CBOMCTBA
[PSIMOYTOJIbHHKA, KBajpara,
pa30uBaTh Ha TPEYTOJIbHUKU.
O00CHOBBIBATH, ONPOBEPraTh ¢
[TOMOLIBIO KOHTPIIPUMEPOB
YTBEPXKACHUSI O NPSIMOYIOJbHUKE,
KBaJpaTe, pacmo3HaBaTh BEPHBIC U
HEBEPHBIC YTBEPIKICHUS.
M3MepsATH U CTPOUTH C TIOMOIIIBIO
TpaHCIIOPTHUPA YIJIbl, B TOM YHUCIIE B
MHOTOYTOJIEHUKE, CPaBHUBATH
yIJIbl;  Pacmo3HaBaThb  OCTpHIE,
MpsiMbIe, TYIIbIE, PA3BEPHYTHIC YTJIbL.
3HAKOMHUTBCS c Hcropuei
a3BUTUS apU(PMETHKU

KoHnTponbHas
paborta Ne 14

Temsr 4245

KoHnTponupoBath U OLEHHUBATh
CBOI0 PaboOTy; CTaBUTh 1€ Ha
CJIEAYIOUIMH Tan o0yYeHHsI

IloBTOpEHHE

12

Hrorosoe
IMOBTOPEHHE

Kypca
5—6 xitaccos

11

IToBTOpEHUE OCHOBHBIX
HOHATUH " METOIOB
KYpCOB 5 1 6 KJ1accos,
000011IeH1E u
cUcTeMaTu3amus 3HaHuH

Bpruucaaro
BBIPAKECHH,

3HAYEHUS
coJiepaKaIImx
HaTypaJIbHbIE, LENbIE, IOJI0XKH-
TEIBHBIE W OTPUILATEIIbHBIC
quca, OOBIKHOBEHHbIE u
JeCSITUUHbIE TpOoOH,

BBITOJIHATh npeoOpa3oBaHUs
YHCEJ U BBIPAXKECHUM.

BbiOnpars cnocod cpaBHeHUs
YHCeJl, BBIYUCIECHUHN, IPUMEHSATH
CBOIiCTBA apu(pMETHYECKUX
JNEUCTBUNA 11 palMOHAIN3alluN
BBIYMCIICHU.

Pemiate 3agaum U3 peanbHOU

JKHU3HH, NPUMCHATD
MAaTEMATHYICCKHUE 3HAHUSA JTJIs1
peiCHuA 3aaad u3 APpyrux

IPEJIMETOB.




Pemars  3agaum  pasHbIMHM
crocodamu, CPABHUBATD,
BbIOUPATH CIIOCOOBI PEIICHUS
3aJ1a4H.

OcyuiecTBJIATH CAMOKOHTPOJIb
BBITIOJIHSIEMBIX NEeUCTBUN Hu

CaMOIIPOBEPKY pe3ynbrarta
BBIYMCIICHUM
Hroroas 1 Tembr 1-46 KoHTpoimpoBaTh M  OlLICHHBaTh
KOHTPOJIbHAS CBOIO paboTy;, CTaBUThH IIETU Ha
pabora No 15 CJICTYIOIINM dTaIl 00ydeHUs
HToro: 170




Pa0Gouasi mporpamMmMa y4e0HOro Kypca «AJreopa»
MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO s
POAOHKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYHIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAMMBIX JIUIS aanTallid B COBPEMEHHOM MU(PPOBOM
oOmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJIOJaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHusA. OCBOEHUE Kypca alireOpbl 00ecleurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydeHume  anreOpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOW  JIEATEIBbHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SBISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuKU: «Yucna ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMd. B Xxome wu3ydeHus y4eOHOro Kypca OO0y4aromuMcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsi TIOBCETHEBHOU
JKU3HU. PazBuTHE MOHATHS O YHMCJIE Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkre BhIPaKeHUsD
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl Y4YeOHBIM Marepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
ABJICHHA peanpHOro Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEO0OXOIWMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTMHUM HALIEJICHO Ha MOTyYeHHE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3ydueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BHIPA3UTENbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lesibl COJACpPKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 gaca B Henento), B 8 kimacce — 102 ygaca (3 vaca B Hezneno), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMbl 3ammcu
npobeit k gpyroil. IloHaTHe palnMOHAIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
yOOPSAOYMBAHUE  PALMOHANBHBIX 4uced. Apudmernyeckue JEHCTBUS €
palMOHANIBHBIMU 4YKcIaMu. PeleHne 3aaad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Npeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPEENECHUs, 3auCch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTrmbie
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHHUS, IpaBUiia NpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBl W KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIJIO KOPHEN JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHHMM C JBYMs IE€PEMEHHBIMU. PenieHue cucrem ypaBHEHHU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIbBIO
CHUCTEM YpaBHEHUU.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBsle NpOMEXKYyTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AGcmucca U opAvHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmuueckoe perieHre JIMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JHecsatuunbie TpUOIMKEHUST UppAMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHE K MPEe0OPa30BAHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIUHCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1poob. OCHOBHOE CBOMCTBO alreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
PannonanbpHbIe BRIpRXXEHHS U X ITPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHH, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIacCTh OMpeAeNeHUS W MHOXECTBO 3HAYCHHIM
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux dbynxkumu. YUrenne coiicTB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB (GYHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, X rpadukn. Oyukiun Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppalMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXalOUIEr0 MHpa, JAJIUTENBHOCTh IPOLIECCOB B
OKPY’KaroleM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucenl. [[puknaka n onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIIMXCS K JUHEUHBIM.

KBaaparHoe ypaBHeHHE. PenieHue ypaBHEHM, CBOMSIINUXCSA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmeHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMSI NEPEMEHHBIMU M ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
I'padmyeckas uHTEpHpeTalyss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U NIPOrPecCcUm



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppEeHTHOI (popMyioit u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJICTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUAIIOB B ICATEILHOCTU YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JIEATCIIBHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAIBHOMY UM  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IMIPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YelIoBeueCKOMn
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBIAJECHUEM NPOCTEUIINMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEeIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW Ui pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K U3MEHAIMMCH YCJOBHAM COLMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA JAPYTHX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

® BBIIBIIATH U XAPAKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENENECHNUs]  IOHATUM, YCTAHABIMBATH CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

® BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3oBBIBATh  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;



® BBISBIAThP  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

® JeiaTh BBIBOJABI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30uparh I0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKJAECHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTH4ecKnx (aKkTOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BHIOMpPATH CMOCOO pelieHus: yueOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHeE 1eiiCTBUS:

® HCITOJIb30BaTh BOMPOCHI KaK HCCJEIOBATEILCKUN HHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, MpOoOIeMy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

® [POBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  HKCCIAEAOBAaHME IO  YCTAaHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

® CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB K 000OIICHHUIA,

® [IPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

® BBISIBIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIUU, ITaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh U WHTEPHPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BpIOMpaTh (GOpMy TMpeAcTaBiIeHUS WHPOPMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

® OIICHMBATHh HAA&HKHOCTH HMH(POpPMAIMK TIO KPUTEPUSM, IPEITI0KESHHBIM
YYHUTENIEM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:



e BOCHpUHUMATh U (GOPMYIUPOBATH CYXACHUS B COOTBETCTBHUH C
YCIOBUSIMU M LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJY4YEHHBIN pPE3yJIbTaT;

® B X0J€ OOCYXKIEHMs 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE HA IIOUCK
pEelIeHHUs, COIIOCTaBIATh CBOM CYXKIEHHA C CYXACHUAMHU JAPYTHX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKEHUS;

® I[IPEACTABILATH  PE3yJbTAaThl  PEIICHWs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YY4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay JUTOPHH;

e [IOHMMaTh W  HCHOJb30BAaTh  MPEUMYIIECTBA  KOMaHJHOM  H
WHIUBUIYAIbHOM pabOThl NpPH PEIIEHWH YYEOHBIX MaTEeMaTHYECKUX
3a/ay;

® [IPUHUMATH LEIb COBMECTHOM NIEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThl, pachnpeneisiTb BUIbI padOT, JAOTrOBapUBATHCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

® y4yacTBOBaThb B TIPyNHoBBIX (opmax padoTel (0OCYXIeHUsd, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
pabOThl M1 KOOPAUHUPOBATH CBOM JICUCTBUS C APYTMMH WICHAMHU KOMaHIbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

® CaMOCTOSITENIbHO COCTaBJISATh IUIAH, aIrOPUTM PEIICHUS 3aAaud (WA €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

e BIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJS —Mpouecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

® [PEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PELICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, HAWJEHHBIX OIIHMOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yibTaTa NEATEIbHOCTH MOCTAaBICHHOW LEIn
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BbIYMCICHUS

BreimonHsaTh, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJITh Yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHH
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
NIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIUMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh aiaredpandeckyrd TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraeMsiXx,
IpUMEHEHUs! (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3ajad
U3 MAaTEeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewmaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHUEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIME 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA HW3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHHUs U aHaIW3a UMH(Opmanuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TIOJYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHU U BbIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[TpumensaTh TOHATHE apU(pMETHUYECKOrOo KBaAPATHOTO KOPHs, HAaXOAWUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHITH



npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONB3YS
CBOMCTBA KOPHEMU.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpyuMeHAT, TOHSTHE CTENEHU C IEJbIM IO0Ka3aTeJIeM, BBINOJIHATH
npeoOpa3oBaHus BIPAKEHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeIIEM.

BhITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumensaTs mpeodpa3oBaHMs BEIPAKCHHUN IJIs PEIICHUS Pa3TUYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHECHUM C IByMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (OPMYIMPOBKM 3a1auu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
peliaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUINN BUJA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3YIIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAMOHAIBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  UYHCIIAMH,
codyeTras YCTHbIE M TMHUCBMEHHBIE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UpparuoHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHMs CTENEHEW C LEeNbIMU [OKa3aTelsIMU M KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBIE W KBaJpaTHBIC YPAaBHEHUs, YPABHEHUS, CBOJIAIIMECA K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHMS, €CIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUI 1O UX rpadukam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCHU MpH
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3agaum, CBSI3aHHBIC C YMCJIOBBIMHU IIOCIIEIOBATEIIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos JIEKTPOHHBbIE
H
Ne /it aMEHOBaHUE pa3lejoB M Komrpoabube  IIpaxTiueckue (ungpossbie)
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypchbl
1 Yucna u BBIMHCICHHA. ¢ 1 bubmmoreka [HOK
PammonanbHble ynciia https://m.edsoo.ru/7f415b90
bubmmoTteka [HOK
2 AnreOpanyeckre BbIpaKeHUS 27 1 https://m.eds00.ru/7f415h90
bubnuoreka [HOK
3 ¥ PABHCHHS! 1 HEPABCHCTBA 20 L https://m.edsoo.ru/7f415b90
4 Koopnunatet u  rpaduku. 24 1 bubnuoTteka HOK
OyukIun https://m.edsoo.ru/7f415b90
bubnuoreka I[HOK
S MosTopenme 1 0600menme 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO 102 5 0
[TPOITPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoumnuecTrBo yacos JJIEKTPOHHbIE
Ne /it HauMeHoBaHuMe pa3gesioB M Komrpoabubie  IIpaxTieckue (undpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
patéoTbI padoThI pecypeb
1 Yucna u T bubnuoreka [HOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
NSt Bimore 110K
https://m.edsoo.ru/7f417af8
MoKa3aTeyieM
3 AnrebpanyecKkue BBIPAKCHHUS. 5 1 bubmoreka HOK
KBanpartusiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BBIPKECHHUS. 15 1 bubnuotexa HOK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHEHHSI U HEPABEHCTBA. 15 1 bubmoreka HOK
KBanparHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHHSI W HEPaABEHCTBA. 13 butmmoreka [HOK
CucreMbl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 VYpaBHEHHSI W HEPABEHCTBA. 12 1 bubmmoreka HOK
Hepasencrpa https://m.edsoo.ru/7f417af8
bubnuoteka OK
8 DyHKuuK. OCHOBHBIC MOHATHS 3 https://m.edsoo.ru/7f41L$af8
9 OyHKIUY. Yucnosbie 9 bubnuoreka LHOK
GyHKIIN https://m.edsoo.ru/7f417af8
bubmmoreka OK
10 Hosroperne n 060bmenme 0 1 https://m.edsoo.ru/7f41L$af8
OBIIEE KOJIMYECTBO YACOB IIO0 102 3) 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

I[TPOI'PAMME




9 KVIACC

Kosmn4yecTBo yacos DJIEKTPOHHBIE
Ne HaumenoBanue pasgejioB H (undposbie)
n/n TeM NPOrpPaMMbl Bcero Konrporeubie  Tpakriieckue o0pa3oBaTe/IbHbIE
patéoTbI padoThI
pecypcsl
1 Yucna u BEMHCICHHA. o bubmmoreka [HOK
JleficTBUTEIBHBIE YHCIIA https://m.edso0.ru/7f419d08
, | Y @ e ] Bromorers L0k
. https://m.edsoo.ru/7f419d08
MIEPEMEHHOM
3 VYpaBHEHHSI W  HEPABEHCTBA. 14 1 bubmoreka HOK
CucTembl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHHST W HEpPaBEHCTBA. 16 1 bubmmoreka [HOK
HepaBenctBa https://m.eds00.ru/7f419d08
bubnuoreka I[HOK
> PymiuH 16 L https://m.edsoo.ru/7f419d08
bubanoreka [HOK
6 Uucrnosie nocienoBarebHoCTH 15 1 hitps://m.edso0.ru/7f419d08
7 [ToBTOpEHUE, 00o001eHue, 18 1 bubnuoreka IHOK
CHCTEMaTHU3aLMs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO 102 6 0
ITPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Ilousatue

pamOHAJIBHOI'O YKUCJIa

Koaun4yecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
patéoTbI

Hara
HU3Y4YeHUs

DJIeKTpOHHbIe HU(pPOBLIE
oOpa3oBaresibHbIC

pecypchbl

Apudmernueckue
JNEUCTBUS
panMoHaIbHBIMU
JUCIIAMH

Apudmernueckue
JNEUCTBUS
panMoHaIbHBIMU
YUCIIaMH

Apudmernueckue
NENCTBUS
palOHAIbHBIMU
YUCIAMH

Apudmernueckue
JNEUCTBUS
paIrmoHaIbHBIMA
JUCITAMH

Apudmernueckue
JNEUCTBUS
paIrmoHaIbHBIMU
YUCIIAMH




CpaBHeHue,
YIOPSIIOYMBAHHE
paIMOHAIBHBIX YHCET

CpaBHeHue,
YIIOPSIIOYMBAHHE
paIoHaIBHBIX YUCEI
CpaBHeHue,
YHOPSAOYMBAHUE
paIoHaIbHBIX YHCEI

10

CreneHp C
HaTypaJIbHBIM
MOKa3aTeJIEM

bubnuoreka I[HOK
https://m.edsoo.ru/7f4211de

11

12

CreneHn C
HaTypaJIbHbIM
MoKa3aTejieM

Crenennb C
HaTypaJbHbIM
MoKa3aTeyieM

bubnuoreka I[HOK
https://m.edsoo.ru/7f421382

bubanoreka LHOK
https://m.edsoo.ru/7f42154e

13

Crenensp C
HaTypaJIbHBIM
mokKasarejieM

bubnuoreka I[HOK
https://m.edsoo.ru/7f4218be

14

15

CrerneHnp C
HATypaJIbHBIM
oKa3aTeJIieEM

Pemienne  OCHOBHBIX
3ajay  Ha  Apoow,
MPOLIEHTHI u3
peanbHOM MTPAKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

16

Pemtenne  OCHOBHBIX
3aa4 = HA  JIpoow,
MIPOIICHTHI u3
peabHOM ITPAKTUKH

17

18

19

Pemtenne  OCHOBHBIX
3aa4 = HA  JIpoow,
TIPOIICHTHI u3
peabHOM MPAaKTHKU

Pemntenne  OCHOBHBIX
3a7a4 = HA  Jipodu,
MIPOIICHTHI u3
pearbHOM MTPaAKTUKH

[Ipu3Haku [1eMMMOCTH,
Pa3JIOKEHUS Ha
MHOXKUTEIN
HATYpPaJIbHBIX YHCEI

20

[Ipu3zHaku 1enMMOCTH,
PA3T0KECHUSA Ha
MHOXHUTEIU
HATYpPaJIbHBIX YHCEI

21

22

PeanbHble

3aBuCcUMOCTH. [Ipsmas
u oOpartHas
MPONIOPLUHAOHAIBHOCTH
PeanbHbie

3aBucuMOCTH. IIpsmas
u oOpartHas
MPONOPUHAOHAIBHOCTH




PeanbHbie
3aBUCUMOCTH. [Ipsamas

23
u oOpaTHas
MPONOPLUOHAIBHOCTH
PeanbHble

24 3aBucuMocTH. [Ipsmas
U oOpartHas
PONOPLIMOHATIEHOCTH
KoutponbHas pabota

o5 o TEME
"PanyoHajbHbIE
yucna"

26 bykBeHnHbIe bubnmuoTteka [HOK
BBIPKCHUS https://m.edsoo.ru/7f41feec
[IepemenHnsie.

27 Jlonmyctumebie
3HAYCHMUSI
MepEMEHHBIX

28 Dopmybl

29 DopMyIIbI
IIpeoOpazoBanue
OYKBEHHBIX

30 BBIPOKCHUH, bubanoreka [HOK
pPacKpbhITHE CKOOOK U https://m.edsoo.ru/7f41fafa
MpUBEICHUE
MOTO0HBIX ClIaraeMbIX

31 [IpeoOpazoBanue bubnuoTteka [HOK

OYKBEHHBIX

https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

BBIPKCHUMH,
pacKkpbITHE CKOOOK U
MIpUBEICHUE
MOJOOHBIX ClIaraeMbIxX

32

[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
MIpUBEICHUE
MOJIOOHBIX CJIaracéMbIX

33

34

35

[IpeobOpazoBanue
OYKBEHHBIX
BBIPAXKCHUMH,
PacKpbITHE CKOOOK H
MIPUBEICHUE
MOJOOHBIX CIaraeMbIX
CBoOMCTBa CTCNEHU C
HaTypaTbHBIM
TOKa3aTejeM
CBoOMCTBa CTCMNEHU C
HaTypaJTbHBIM
MOKa3aTeaeM

bubanoreka [HOK
https://m.edsoo.ru/7f421382

bubanoreka [HOK
https://m.edsoo.ru/7f42154e

36

37
38

CBoiicTBa CTEMEHU C
HaTypaJlbHbIM
OKa3aTeJIEM

MHuorouJieHsI

MHuorouJieHsI

bubnuoreka I[HOK
https://m.edsoo.ru/7f4218be

bubnuoreka I[HOK
https://m.edsoo.ru/7f42276¢

bubanoreka [HOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo0.ru/7f422930

Cnoxxenue,

39 BBIYMTAHUC, bubmmoTteka [HOK
YMHOXCHHE https://m.edsoo.ru/7f422af2
MHOTOYJICHOB
Cnoxenue,

40 BBIYMTAHUC, bubmmoTteka [HOK
YMHOXCHUE https://m.edsoo.ru/7f422cc8
MHOTOYJICHOB
Crnoxenue,

11 BBIYMTAHHUE, bubanoreka I[HOK
YMHOXCHUE https://m.edsoo.ru/7f422fca
MHOTOYJICHOB
Crnoxenue,

42 BbIYMTAHHUE, bubanoreka I[HOK
YMHOKEHUE https://m.edsoo.ru/7f423182
MHOTOYJICHOB

43 Sz)(;p I\:YHéIIiHoro bubmoreka [HOK

pail https://m.edsoo.ru/7f42432a
YMHOKEHHUS

44 ZIZ)(;p h:ynéleoro bubmoreka [HOK

pail https://m.edsoo.ru/7f42464a
YMHOEHHUS

45 S)?(p he/llyn'e'iﬁoro bubmmoTteka I[HOK

patl https://m.edsoo.ru/7f424c12
YMHOEHHS

16 DopMyJIbI bubnuoTteka [HOK

COKPAIIEHHOTO

https://m.edsoo.ru/7f424fd?2



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

47

48

YMHOXKEHUS
DopmyJIbl
COKPAILEHHOTO
YMHOXKEHUS
Paznoxenue
MHOTO4JICHOB Ha
MHOXUTENN

bubmmoreka [HOK
https://m.edsoo.ru/7f4251d0

bubmmoreka [HOK
https://m.edsoo.ru/7f423312

49

50

o1

Pasznoxxenune
MHOTOYJIEHOB Ha
MHOXXUTEIIN

Pa3noxenune
MHOTOYJICHOB Ha
MHO>KHATEITH
Pa3noxenune
MHOTOYJICHOB Ha
MHOKHATEIIN

bubnmmoreka [HOK
https://m.edsoo.ru/7f4237fe

bubanoreka I[HOK
https://m.edsoo.ru/7f4239de

52

53

54

KontponbHas pabota
1o TeMe
"AnreOpandeckue
BbIpakeHus"

YpaBHEeHHE, MpaBUiIa
npeodpa3zoBaHus
YpaBHEHHUS,
PaBHOCUIIBHOCTh
YPaBHEHUM
JluneriHOE ypaBHEHUE
C OJIHOM TNEPEMEHHOM,
pELIEHUE  JIMHEMHBIX



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YPaBHECHUI

JluHetHOe ypaBHEHUE
C OAHOW NEPEMEHHOMU,

bubnmmoreka [HOK

o5 pellleHne  JIMHEWHBIX https://m.edso0.ru/7f420482
YPaBHECHUI
JIuHeitHOE ypaBHEHUE
56 C OAHOW NEPEMEHHOMU,
pELICHUE  JIMHEWHBIX
YpPaBHEHHI
57 Pemenne 3amau ¢ bu6anoreka I[HOK
MTOMOIIBIO YpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenne 3amau ¢ bubmmoTteka IHOK
MTOMOIIBIO YpaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenne 3amau bubmmoTteka IHOK
MIOMOIIIBIO0 YPaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Pemenne 3amau  C bubanoreka [HOK
MTOMOIIBIO YPaBHEHUI https://m.edsoo.ru/7f420e6e
JIuHeitHoe ypaBHEHUE
61 C JIBYMSI bubmuoreka I[HOK
MEPEMEHHBIMH M €T0 https://m.edsoo.ru/7f427¢c32
rpadux
JIuHetHOe ypaBHEHUE
62 c JIBYMS bubnuoTteka [HOK
NEPEMEHHBIMU M €T0 https://m.edsoo.ru/7f427e8a
rpadux
CHCTfMa ABYR bubmmoreka IHOK
63 JUHENHBIX YypaBHEHUN

c JIBYMS

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

IMCPCMCHHBIMHA

Cucrema JBYX
64 JMHEWHBIX yPAaBHECHHUU
c IBYMS
NIEPEMEHHBIMU
Cucrema JBYX
65 JMHEWHBIX yPAaBHECHUU
c JBYMS
MIepEMEHHBIMU
Cucrema JIBYX
66 JIVHENHBIX YPaBHEHUU
c JBYMSI
MepEMEHHBIMU
67 Pemienue CHUCTEM bubanoreka I[HOK
ypaBHEHUH https://m.edsoo.ru/7f4284de
68 Pemenne CHCTEM bubmmoTteka I[HOK
ypaBHCHHIA https://m.edsoo.ru/7f42865a
69 Pemienue CHUCTEM bubanoreka [HOK
YpaBHCHHIA https://m.edso00.ru/7f4287d6
70 Pemenue § CHUCTEM
ypaBHEHUI
71 Pemenue CUCTEM
YPaBHEHUM
72 EﬁHzggifgiinéﬁgigi bubmorera LIOK
" https://m.edsoo.ru/7f421044
YpaBHEHHUS
73 Koopaunara Touku Ha bubnuoreka LHOK

PSMOU

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

74

YucioBwle
IPOMEKYTKHU

bubmmoreka [HOK
https://m.edsoo.ru/7f41dff2

75

76

YuciioBeie
IPOMEKYTKHU

Paccrosgnue MEKTY
JBYMS TOYKaAMU
KOOpJIUHATHOM
IPSIMOU

77

Paccrosnue MEXKITY
JIBYMS TOYKaMH
KOOPAWHATHOU
IPSIMOU

78

79

[IpsimoyrosnpHas
cuCTeMa  KOOpAWHAT
Ha IUIOCKOCTH
[IpssmoyrospHas
cucremMa  KOOpAMHAT
Ha IUIOCKOCTH

bubnuoreka I[HOK
https://m.edsoo.ru/7f41el6e

bubanoreka I[HOK
https://m.edsoo.ru/7f41e42a

80

81

82

[Ipumepst  rpadukos,
3aJlaHHbIX (popMyTIaMu
[Ipumepsl  rpadukos,
3a/laHHbBIX (PopMyIIaMH
[Ipumepst  Tpadukos,
3a/laHHbIX (PopMyIIaMu

bubanoreka I[HOK
https://m.edsoo.ru/7f41e8a8
bubnuoreka I[HOK
https://m.edsoo.ru/7f41ed80

83

84

[Ipumepst  Tpadukos,
3aJlaHHBIX (popMyTIaMu
Urenue rpauKoB
peaTbHBIX

bubnuoreka I[HOK
https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

3aBUCUMOCTEN

Urtenue rpadukoB
85 peaTbHBIX
3aBUCUMOCTEN
bubnmoreka [HOK
86 Howsrne pymicin https://m.edsoo.ru/7f41ef06
87 I'paduk dyskmm
. . bubaunoreka [HOK
88 CroiicTsa dynKimit https://m.edsoo.ru/7f41f078
. . bubmmoreka [HOK
89 Cpoiicraa ynKiuii https://m.edsoo.ru/7f41f1fe
. bubaunoreka [HOK
o0 Jhneiinas pyHKis https://m.edso0.ru/7f427282
. bubmmoreka [HOK
ol Jluseiinas GynKiya https://m.edso00.ru/7f427412
92 [TocTpoenue rpaduka bubnuoTteka [HOK
JTMHEHHON (YHKIHH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka
JUHEHHON pyHKIUN
I'papuk dyHkum y
94 —ix|
I'padpux PyHkmum Yy
95 _
=[]
%6 no rowe "Kooprmar bubmiorera LOK
. https://m.edsoo.ru/7f41f50a
u rpaduku. OyHKITUU
97 IToBTOpEHHKE bubnuoTteka LHOK



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

OCHOBHBIX MOHSTUU U
METOHOB  Kypca 7
Kjacca, 0000IeHuE

https://m.edsoo.ru/7f429c6¢c

3HAHUM
[ToBTOpEHUE
OCHOBHBIX MOHATHH M
98 MeTomoB  kypca 7 1 bubmmorexa HOK
https://m.edso0.ru/7f429£32
Kjacca, 0000IIeHne
3HAHUM
IloBTOpEHNME
OCHOBHBIX TOHSITHM WU
99 MerogoB kypca 7 1 bubsmorexa LOK
https://m.edso0.ru/7f42a0e0
Kjiacca, 0000IeHNE
3HAHUM
IloBTOpEHHE
OCHOBHBIX TOHSTHHM W
100 wmeromoB kypca 7 1 bubmotexa LOK
https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHHne
3HaHUH
Hrorosas
101 1
KOHTpOJIbHAs padboTa
[ToBTOpEHNKE
OCHOBHBIX TOHSTUM WU
102  meromoB kypca 7 1 bubmorera LIOK
https://m.edso0.ru/7f42a900
Kjacca, 0000IeHNE
3HAHUM
OBIIEE KOJIMYECTBO 102

YACOB II1O I[TPOI'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne
n/n

Tema ypoka

KBagpaTHbeii KOpEHB
U3 4ucia

KoanuecrBo uacoB

Bcero

1

KoHTpoJubHbIe
padoThI

IIpakTnyeckue
padéoTbI

Hara
HU3Yy4YeHUs

DJIeKTpOHHBbIe HU(pPOBLIE
oOpa3oBaresibHbIEC

pecypchbl

bubnmmoreka [HOK
https://m.edsoo.ru/7f42d452

ITousarue 00
HUPPALMOHATEHOM
qucie

JlecsaTuuHbIe
MPUOJIMKEHUS
MPPALMOHAIBHBIX
qHUCell

JlecsaTuuHbIe
MPUOJIMKEHUS
MPPALMOHATBHBIX
qucen

bubnmmoreka [HOK
https://m.edsoo.ru/7f42eaaa

JlerCTBUTEIIbHBIC
Yyucia
CpaBHeHnue
JIEUCTBUTEIBLHBIX
YHCel
CpaBHenue

e CTBUTEIIbHBIX
qucen

Apubmernueckuii
KBAaJIPaTHBIN KOPEHb



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

YpaBHeHUE BUaa X* =

9
a
10 SBIS;;TGBT?/I%CKHX bubamorexa LIOK
P . https://m.eds00.ru/7f42d862
KBaI[paTHBIX KOpHGI/I
11 SBI/(I);;[TeBT?/IquKHX bubsmorexa LIOK
P . https://m.edso0.ru/7f42d862
KBaJpaTHBIX KOPHEU
[IpeoOpazoBanue
12 :II:IICJ::I?;’:;Iﬁ bubmmoTteka I[HOK
P ’ https://m.eds00.ru/7f42dd26
CoJIeprKaIlux
KBaI[paTHBIe KOpHI/I
[IpeoOpazoBanue
13 :II:IICJ::;;’;;IU& bubmmoTteka I[HOK
p ’ https://m.edsoo.ru/7f42ded4
coaepKaIux
KBaJIpaTHbIE KOPHHU
[IpeoOpazoBanue
14 :gci(;;;;);ﬁ bubmunoreka I[HOK
p ’ https://m.edso0.ru/7f42e0be
coaepKaIux
KBaJIpAaTHbIE KOPHHU
[IpeoOpazoBanue
15 :}I:IICJ:;;’:;IZ bubmmoreka [HOK
p ’ https://m.edsoo.ru/7f42e262
COJIeprKaIlux

KBaJpaTHBIE KOPHH



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

Crenenpr c OCIbIM

bubmmoreka [HOK

16 [IOKa3arejieM https://m.edsoo.ru/7f4354a4
CranpapTHasi 3amuch
YyHUCIa. Pazmepsr
00BEKTOB
OKPYKaIoIero Mupa
o omcwenmapmix BuGmioresa  TIOK
https://m.edsoo.ru/7f436098
KOCMHYECKHX
00BEKTOB),
JUTUTEIIBHOCTD
MIPOIIECCOB B
OKPYXKAIOIIEeM MUPE
18 CBolicTBa CTENEHU C bubmmoreka [HOK
LIEJIBIM ITOKa3aTeICM https://m.edso00.ru/7f435648
19 CBolicTBa CTEIEHU C bubanoreka [HOK
1LIEIBIM ITOKA3aTeIeM https://m.edso0.ru/7f435648
20 CBolicTBa CTENEHU C bubmoreka [HOK
IIEJIBIM ITOKA3aTeICM https://m.edso00.ru/7f435648
21 CBoiicTBa CTEIEHU C bubanoreka [HOK
LIETBIM TOKa3aTelIeEM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIEHU C bubanoreka [HOK
IEJIBIM [TOKAa3aTelIeM https://m.edsoo.ru/7f435ed6
23 KBanparnseiit
TPEXWICH
24 KB:d)IpaTHBIIZ
TpEXUIICH
25 Paznoxenue bubmmoreka I[HOK



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

KBaJpaTHOTO
TpEXUIICHA Ha
MHOXKUTEIN

https://m.edsoo.ru/7f42fd38

26

27

28

Paznoxenne
KBaJpaTHOTO
TpEXUIICHA Ha
MHOXHUTEIN

KoHnTtposbHas paborta
o TeMaM
"KBangpaTHble KOpHH.
Crenenu.
KBanparnsiit
TpexwieH"

Anrebpandeckas
poOb

bubmmoreka [HOK
https://m.edsoo.ru/7f42fd38

bubnuoreka I[HOK
https://m.edsoo.ru/7f42ec80

bubnmuoreka [HOK
https://m.edsoo.ru/7f430382

29

Jlonmyctumebie
3HA4YEHUs
MIEPEMEHHBIX,
BXOSIIINX B
anreOpanyeckue
BBIPAXKEHUSI

30

Jlonmyctumebie
3HAYCHMUSI
MePEMEHHBIX,
BXOJISIIIIAX B
anreOpanyeckue
BBIPKCHHUSI

31

OCHOBHOE CBOWCTBO

bubanoreka IHOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

anreOpanvyecKoim https://m.edso0.ru/7f4308e6

npodu
. bubauoreka [HOK
32 Coxpanere Apodeii https://m.edsoo.ru/7f430a8a
. bubauoreka [HOK
33 Coxpamenue apobeid https://m.edsoo.ru/7f430f44
. bubmmoreka LHOK

34 Coxparnere Apooeii https://m.edsoo.ru/7f430f44
Crnoxenue,

BBEIYHTAHHE,

35 YMHOXEHHE 151 bubnmuoTteka [HOK
TCTICHHE https://m.edsoo.ru/7f43128c
anreOpandecKux
npobeit
Crnoxenue,

BBIYMTAHHE,

36 YMHOXEHHE 151 bubmuoTteka LHOK
JeTICHHE https://m.edsoo.ru/7f4315c0
anreOpanyecKkux
npo0eit
Crnoxenue,

BBIYMTAHHE,

37 YMHOXEHHE 151 bubnuoTteka [HOK
TCTICHHUE https://m.edsoo.ru/7f4318c2
anreOpanyecKkux
npo0eit

38 Cnoxenue, bubmmoreka [HOK
BBIUMTAHUE, https://m.edsoo.ru/7f431a20



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

YMHOXKEHUE u
TICTICHHUE
anre0pandecKux
apobeit

39

[Ipeo6pazoBanue
BBIPAKECHUH,
coJiepaKaImnx
anreOpanyeckue
Ipodu

bubnmmoreka [HOK
https://m.edsoo.ru/7f43259c

40

41

42

[IpeoOpazoBanue
BBIPAXKCHUMH,
coJIeprKalInX
anredpandecKue
Ipodu
IIpeoOpazoBanue
BBIPAKEHHU,
COJIEpIKaIIIX
anreOpanyeckue
Ipodu

KontponbHas pabota
o TeMe
"Anrebpandeckast
poOb"

bubnmuoreka [HOK
https://m.edsoo.ru/7f432736

bubanoreka [HOK
https://m.edso0.ru/7f432736

bubnuoreka I[HOK
https://m.edsoo.ru/7f431d36

43

44

KBanparnoe
YpPaBHEHHUE
Henomuoe
KBaJIpaTHOE
YpPaBHEHHUE

bubanoreka [HOK
https://m.edsoo.ru/7f42eela

bubanoreka [HOK
https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

Hemnonuoe

bubnmoreka [HOK

45 KBaZpaTHOC https://m.edsoo.ru/7f42eela
YpaBHEHUE
46 g;(;p MZJTIIjoro KopHen bubmmoTteka [HOK
AP https://m.eds00.ru/7f42f158
YpPaBHCHUSA
47 Ici(;p MZJTIEOFO KopHeH bu6anoreka IHOK
AP https://m.edso0.ru/7f42f3f6
YpaBHEHUS
48 I(i(;p MZJTI;OFO KopHen bubmmoTteka I[HOK
AP https://m.edso0.ru/7f42f5a4
YpaBHEHUSA
bu6anoreka I[HOK
49 Teopema Buera https://m.edso0.ru/7f42fef0
bubnmuoreka [HOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 SEEHZHHEngaBHeHHHI; buGmmoreka I[HOK
AT https://m.edso0.ru/7f43c542
KBaI[paTHI)IM
59 EBG;HZHHEXgEaBHeHHHIZ bubnunoreka [HOK
TP https://m.edsoo.ru/7f43¢3d0
KBaﬂpaTHBIM
o | bcerhme fpoti Bumorers 10K
pan https://m.edso0.ru/7f4328¢c6
YpaBHEHUS
[Ipocreitmme apoOHO- Bubimorexa ITOK
54 palMOHAIbHBIE

YpPaBHEHMUS

https://m.edsoo.ru/7f432b6e



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

55

Pemienne TekCTOBBIX
3aa4  C  TOMOILBIO
KBaJIPATHBIX
YPaBHEHHM

bubmmoreka [HOK
https://m.edsoo.ru/7f42f75¢c

56

S7

58

Pemienne TekCTOBBIX
3aa4  C TOMOILBIO
KBaJpaTHBIX
YPaBHECHUI

KontposbHas pabota
no teme "KBanparnsie
ypaBHEHHS"
JIuHeiHOE ypaBHEHHE
c IBYMS
MEPEMEHHBIMHU,  €r0
rpaduk, IIPUMEPBHI
peleHns ypaBHEHUU
B LIEJIBIX YHCIIaX

bubmmoreka [HOK
https://m.edsoo.ru/7f42{8f6

bu6anoreka I[HOK
https://m.edsoo.ru/7f4301f2

59

JIuHeHOEe ypaBHEHUE
C IBYMS
IIEPEMEHHBIMH,  €TO
rpaduk, IPUMEPBHI
peleHns ypaBHEHUU
B LIEJIBIX YHMCIIAX

60

JIuneliHOE ypaBHEHUE
c IBYMsI
IIEPEMEHHBIMH,  €TO
rpaduk, IPUMEPBI
pelleHusT ypaBHEHUH
B LIEJIBIX YMCIIAX



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemienue CUCTEM
JIBYX JIMHEUHBIX
YPaBHEHHN C JBYMS
MIEPEMEHHBIMU

62

63

64

Pemienue CUCTEM
JIBYX JIMHEUHBIX
YpaBHEHUU C ABYMs
IepPEMEHHBIMU

Pemenne CHUCTEM
IBYX JIMHEWHBIX
YPaBHEHUM C JByMA
IIEpEMEHHBIMU

[Ipumepsr  pemeHus
CHUCTEM HEJIWHEWHBIX
YPaBHEHHN C JBYMS
MIEPEMEHHBIMU

65

[Ipumepsr  pemeHus
CHUCTEM HEJIMHEWHBIX
YPaBHEHHM C JBYMS
MIEPEMEHHBIMU

66

I'padpuueckas
MHTEpIIpETalns
YpaBHEHUS C JBYMS
MepEMEHHBIMU u
CHUCTEM JIMHEHWHBIX
YPaBHEHUH C JByMS
MepEMEHHBIMU

buGimoreka

[HOK

https://m.edsoo.ru/7f43d6d6

67

['paduueckas

bubnunoreka

I[MIOK



https://m.edsoo.ru/7f43d6d6

UHTEpIIpETaLUs
YpPaBHEHUSI C JBYMS
MIEPEMEHHBIMU u
CHUCTEM JIMHEHHBIX
YPaBHEHHN C JBYMS
MIEPEMEHHBIMU

https://m.edsoo.ru/7f43d6d6

68

Pemienne TekCTOBBIX
3aa4  C  TOMOILBIO
CHUCTEM YpPaBHEHUM

69

70

Pemenne TEKCTOBBIX
3aJlad  C TOMOIIbLIO
CHUCTEM YPaBHEHUM
Pemenne TEKCTOBBIX
3alad ¢ ITOMOIIBIO
CUCTEM YPaBHCHUI

71

72

73

YucnoBbie
HEpAaBEHCTBA U  UX
CBOMCTBA
YucnoBbie
HEpaBEeHCTBA U HUX
CBOMCTBA
HepagencTBo ¢ ogHOi
IIEPEMEHHOU

74

75

Jlunerinbie
HEPaBEHCTBA C OJHOU
MEPEMEHHON W HX
pelieHue

JIuneninbple

bubanoreka [HOK
https://m.edsoo.ru/7f42c692

bubnuoreka I[HOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

HEPABEHCTBA C OJHOUI
IIEPEMEHHON M  HX
pelenue

https://m.edsoo.ru/7f42¢840

76

77

78

Jlunerinbie
HEPABEHCTBA C OJHOUI
IIEPEMEHHOM UM  HX
peuieHue

Cuctembl JTUHEMHBIX
HEPABECHCTB C OJHOM
MEPEMEHHON M UX
pelieHue

CucteMbl JTUHEHHBIX
HEPABECHCTB C OJHOU
MEPEMEHHON M UX
pelieHue

bubnmuoreka [HOK
https://m.edsoo.ru/7f42ch88

bubnuoreka I[HOK
https://m.edsoo.ru/7f42cd2c

79

CucrteMpl JTUHEHHBIX
HEPABEHCTB C OJHOU
MEPEMEHHON UM HX
pelieHue

80

81

N3obpaxkenue
peLICHUsI JIMHEWHOTO
HEPABEHCTBA U  MX
CHCTEM Ha YHUCIOBOU
pAMOU
N3obpaxkenue
peLIeHUsl JIMHEWHOIO
HEPABEHCTBA U UX
CHCTEM Ha YHUCIOBOU

bubnuoreka I[HOK
https://m.edsoo.ru/7f42c9e4

bubnuoreka I[HOK
https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

82

83

IPSMOU

KoHnTtposbHas pabota
o TeMam
"HepaBeHcTna.
Cucremsl ypaBHEHUI"

[Tonstue GbyHKIIN

bubnmmoreka [HOK
https://m.edsoo.ru/7f433c12

84

O6nactb
onpeeIeHus u
MHOKECTBO 3HAYCHHM
hyHKIUN

bubanoreka I[HOK
https://m.edsoo.ru/7f433d84

85
86

CrocoOn1 3aJaHusd
dhyHKIUN
I'padux hyHkIMH

87

88

CaoiictBa  GyHKIIUH,
UX OToOpakeHHe Ha
rpaduke

UreHne U MOCTPOCHUE
rpa@ukoB GyHKIMMA

89

[Ipumepsl  rpadukoB
bynxmii,
OTPaXKAIOIIUX
peabHbIEC MPOIIECCHI

90

OyHKIUH,
ONMCBIBAKOLINE
npsIMyl0 U OOpaTHYIO
MIPONOPLIMOHAIIBHBIE
3aBUCUMOCTH, ux

bubnuoreka I[HOK
https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

rpaduKu

91 ['unepOoia 1
92 ['unep6oia 1
93 ['paduk pynkuuu y = 1 bubmuoTteka [HOK
X2 https://m.edsoo.ru/7f4343e2
94 I'paduk bynkuum y = 1 bubnuoTteka [HOK
X2 https://m.edsoo.ru/7f434572
@OyHKIUKA Y =X3, Y =
3 -V — .
95 )r(p,a(f)lnqecx)c()’e Yo 1 bubmorexa LOK
. https://m.edsoo.ru/7f434d38
pellieHue ypaBHEHUH
Y CUCTEM YpPaBHEHMI
OyHKIUKH Y =X3, Y =
3 =V = .
96 )r(p’aq))/nqecx)c()’e YR 1 bubmotexa HOK
. https://m.edsoo.ru/7f434eb4
pellieHue ypaBHEHUH
Y CUCTEM YPaBHECHUM
IloBTOpEHNME
| S xma buomoresa 110K
https://m.edsoo.ru/7f4371aa
KJaccoB, 00001eHue
3HAHUU
[ToBTOpEeHUE
o | oo mnmt | b 1ok
https://m.edsoo.ru/7f43736¢
KJaccoB, 0000IeHue
3HAHUU
99 IToBTOpEHUE 1 bubmmoreka [HOK



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

OCHOBHBIX IOHSTHH U
METOJI0B KypcoB 7 U 8
KjaccoB, 00001meHue
3HAHUM

https://m.edsoo0.ru/7f437510

[ToBTOpEHUE
OCHOBHBIX MOHSTUH U

bubnmmoreka [HOK

100 meronos kypcos 7u8 1 https://m.edsoo.ru/7f4376b4
KJIacCOB, 0000IIcHNE
3HAHUH

101 Hrorosas 1 bubanoreka [HOK
KOHTPOJIbHAs padoTa https://m.edsoo.ru/7f436b88
IloBTOpEHHE
OCHOBHBIX IOHATUU U

bubanoreka I[HOK

102 meronos ypcos 7u 8 | 1 https://m.edso00.ru/7f437858
KjaccoB, 0000ImeHne
3HAHUU

OBIIEE  KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/n

Tema ypoka

PammonansHbie umcia,
vppanuoHaIbHbIe
YHCcja, KOHEYHBIE |
OeCKOHEUHEIE
NECATUYHbIE PO

MHOX€eCTBO
JIEUCTBUTEIILHBIX
YHCEeJT,
JIEUCTBUTEIILHBIC
yucia
OeCKOHEUHEBIE
NeCATUYHbIE POOH

KakK

KoanuecTrBo uacoB

KoHTpoJubHbIe

Bcero
padoThI

IIpakTnyeckue
padéoTbI

Hara
HU3Yy4YeHUs

DJIeKTpOHHBbIe HU(pPOBLIE
oOpa3oBaresibHbIEC

pecypchbl

Bzaumuo
OJIHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JIEUCTBUTEIILHBIX
YHUCeJI U MHOXKECTBOM
TOYEK KOOpIAWHATHOMU
IpAMON

CpaBHeHue
JIEeMCTBUTEIIbHBIX
YHcell,
apudpMeTHIECKUE




JIEHCTBUSA C
IEUCTBUTEIILHBIMHA
JHCIJIaMA

[Tpubamxénnoe
3HaYCHUE BEIUYUHBI,

3)

TOYHOCTh
IPUOKCHUS

6 OxpyrieHue yncen

7 OkpyrieHue yucen
[Ipukuaka u OLEHKa

8 pEe3yIbTaTOB
BBIUKCJICHU
[Ipukuaka u oOlieHKa

9 pEe3yNbTaTOB
BBIUHCJICHUN
JIuHetHOe ypaBHEHMUE.

10 Pemienne ypaBHEHMUI, bubnuotex [HOK
CBOISIIIIUXCSI K https://m.edsoo.ru/7f43bf66
JINHEWHBIM
JIuHelHOE ypaBHEHHE.

11 Pemienne ypaBHeHMI,

CBOJISIIUXCS K

JINHEUHBIM

KBagpaTtHoe

ypaBHeHmE. Pemenue Bubmoreka IJOK

12 ypasuenui, https://m.eds00.ru/7f43¢542
CBOJISIIIAXCS K

KBaJpaTHBIM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

KBanparnoe
ypaBHeHHEe. PeleHue

bubmmoreka [HOK

13 YPABHCHHU, https://m.edso0.ru/7f43c542
CBOJISIIIAXCS K
KBaJIpaTHBIM
14 bukBanparHbie bubanoreka IHOK
ypaBHEHUs https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie bubmuoTteka [HOK
ypaBHCHUS https://m.edsoo.ru/7f43c3d0
[Ipumepsl  pelieHus
YPaBHEHUN TPETbEU U
16 YeTBEPTOU  CTENEHEH
pa3yIoKEHUEM Ha
MHOKHUTEIIH
[Ipumepsl  pelieHus
YPAaBHEHHUUN TPETbEU U
17 YeTBEPTOM  CTENEHEH
pa3IoKeHUEM Ha
MHOKHUTEIIH
Pemntenn HO-
18 pSHI/IGOHaeJILHBIXH podto bubmiorexa HOK
N https://m.edso0.ru/7f43c9b6
ypaBHEHUM
19 ig;e;?;mmfp 00HO- bubanoreka [HOK
N https://m.edsoo.ru/7f43c9b6
ypaBHECHUI
Pemenue TEKCTOBBIX
20 3amay

anreOpanyecKum



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

22

MCTOJOM

Pemenne TeKCTOBBIX
3aja4
anrebpanyecKkuM
METO/IOM

Penienne TEKCTOBBIX
3aja4
anre0panvaecKuM
METOJ0M

23

Kontponbnast pabora
1o TeMe "YpaBHEHUS C
OJTHOU NepeMeHHON"

24

25

VYpaBHeHHE C ABYMs
IIEPEMEHHBIMU U €T0
rpaduk

YpaBHeHHE C JBYyMs
MEPEMEHHBIMU U €T0

rpadux

bubnuoreka I[HOK
https://m.edsoo.ru/7f43d0b4

bubanoreka I[HOK
https://m.edso0.ru/7f43d0b4

26

Cucrema JIBYX
JIMHENHBIX ypaBHEHUU
c JIBYMSI
IIEPEMEHHBIMU U €€
peleHue

27

Cucrema IBYX
JIMHEWHBIX YpPaBHEHHUU
C JIBYMS
IIEPEMEHHBIMU U €€
peleHue



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

Cucrema JIBYX
JINHEWHBIX YpPaBHCHUU
c JBYMSI
[IEPEMEHHBIMU U €€
pelenue

29

Cucrema JIBYX
JINHEWHBIX YpPaBHCHUU
c JIBYMSI

NepeMeHHBIMH U €€
perieHue

30

31

32

33

Pewenne cucreM aByx
YpPaBHEHUN, OJIHO W3
KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpPOH
CTEIICHU

Pemenue cucrem nByx
YpPaBHEHUH, OJIHO W3
KOTOPBIX JIMHEMHOE, a
Ipyroe — BTOpPOH
CTEIICHU

Pemenue cucrem nByx
YpaBHEHUH, OJHO W3
KOTOPBIX JIMHEMHOE, a
Ipyroe —  BTOpPOM
CTEICHH

Pewmenune cucrem aByx
YPaBHEHHI, OJHO U3
KOTOPBIX JIMHEHWHOE, a
Ipyroe —  BTOpPOM

bubnuoreka [HOK
https://m.edsoo.ru/7f43d23a

bubanoreka [HOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CTCIICHU

['padmueckas
34 WHTEPIPETALNS
CHUCTEMBI YpaBHEHUH C
JBYMS TIEpEMEHHBIMU
Pemienne  TEKCTOBBIX
35 3a7a4
anre0panvaecKuM
crocooom
Pemenne  TEKCTOBBIX
36 3a1a4
anreOpanyecKkum
Crocooom
Kontponrnas pabora
37 no Tteme "CucreMsl
ypaBHEHUI"
Yucnoselie
38 HEpaBEHCTBA M  UX
CBOMCTBA
Yucnoseie
39 HEpaBEHCTBA U  HX bubmotexa LOK
N https://m.edsoo.ru/7f43ad5a
CBOMCTBa
JInHeiHbIe
40 HEpPAaBEHCTBA C OJHOMU bubnuoteka HOK
NepeMEHHOH W HuX https://m.edsoo.ru/7f43af08
pelieHue
11 JIunelinbie bu6anoreka [HOK

HEPABEHCTBA C OJHOM

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

MEPEMEHHOH U HX
peuieHue

42

43

44

JIuneiHble
HEpPaBEHCTBA C OJIHOU
IEPEMEHHOH U HUX
peuieHue

Cuctembl  JTMHEHHBIX
HEPABECHCTB C OJHOM
MEPEMEHHOM W  HX
pelieHue

Cucremsl  JIMHEWHBIX
HEPAaBEHCTB C OJHOU
MEPEMEHHON W  HX
peneHue

bubmmoreka [HOK
https://m.edsoo.ru/7f43af08

45

46

47

Cucremsl  JIMHEWHBIX
HEPABEHCTB C OJHOM
MEPEMEHHON W X
peleHue
KBangpaTtHbie
HEPAaBEHCTBA M  HX
peleHue
KBangpaTtHbie
HEPAaBEHCTBA M  HX
peleHue

bubanoreka I[HOK
https://m.edsoo.ru/7f43b098

bubanoreka I[HOK
https://m.edsoo.ru/7f43b21e

48

49

KBanparnsie
HEPABEHCTBA U  HX
peleHue

KBangpaTHbie

bubnuoreka I[HOK
https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HCPABCHCTBA 151 Hux
pPCUICHUC

50

o1

52

KBagpaTtHbie
HEPABEHCTBA M  HUX
pelieHue

['padmueckas
MHTEPIIPETALNS
HEPABEHCTB M CHCTEM
HEPABEHCTB C JByMs
MIePEeMEHHBIMU

['paduueckas
WHTEPIPETALNS
HEPaBEHCTB M CHCTEM
HEPaBEHCTB C JBYMS
MepeMEHHBIMHU

bubmmoreka [HOK
https://m.edsoo.ru/7f43b098

53

54

55

KontponbHas pabota
1o TeEME
"HepaBenctra"
KBagpatnunas
¢ynkuus, e€ rpaduk u
CBONMCTBA
KBagpaTnunas
¢ynkuus, e€ rpaduk u
CBONMCTBA

bubanoreka I[HOK
https://m.edsoo.ru/7f4396¢c6

bubanoreka I[HOK
https://m.edsoo.ru/7f439842

56

57

KBagpatnunas
bynkiud, e€ rpadux u
CBOWCTBA

[Tapabona,

bubnuoreka I[HOK
https://m.edsoo.ru/7f4399b4

bubnuoreka I[HOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

KOOPJAMHATHI
BEPIIMHBI  apadoJIbl,
0Cb CUMMETPHUH
napaboJibl

https://m.edsoo.ru/7f439eb4

58

[Tapabomna,
KOOPAMHATHI

BEPIIMHBI  MTapaboIIbI,
0Chb CUMMETPUHU
napaboJbl

bubnmmoreka [HOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapabomna,
KOOPJIMHATHI

BEPIIMHBI  1MapaboJIbI,
0Chb CUMMETPUU
napaboJbl

[Tapabomna,
KOOPJUHATHI

BEpUIMHBI  MapaboJIbl,
0Chb CUMMETPUHU
napaboJbl

[Tapabomna,
KOOpJUHATHI

BEpUIMHBI  MapaboJIbl,
0Chb CUMMETPUHU
mapaboJibl

bubnmuoreka [HOK
https://m.edsoo.ru/7f43alac

bubanoreka [HOK
https://m.edsoo.ru/7f43a31e

bubanoreka [HOK
https://m.edso00.ru/7f43a526

62

[Tapabomna,
KOOPJUHATbI

BEPIIMHBI  MapadoJIbI,
0Chb CUMMETPHHU
1apadoJibl



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku GyHKIMiA: y
= kx, y = kx + b,

63 y=k/x, y=x3, y=VX,
y=I|
I'paduku GyHKIMit: y
64 = kx, y = kx + b,
y=k/x, y=x3, y=vx,
y=I|
I'paduxu dynkuwmii: y
65 = kx, y = kx + b,
y=k/x, y=x3, y=vx,
y=[X|
I'paduxu dynkuwmii: y
66 = kx, y = kx + b,
y=k/x, y=x’, y=Vx,
y=|
I'paduxu bynkuumii: y
67 = kx, y = kx + b,
y=k/x, y=x3, y=vx,
y=|
I'paduxu dbynkuumii: y
68 = kx, y = kx + b,
y=k/x, y=x?, y=Vx,
y=[X|
69 KoutponbHas pabota bubnuoTteka [HOK
o Teme "OyHKIun" https://m.edsoo.ru/7f43ab84
70 [lonsatue  yucIOBOM bubanoreka [HOK

IIoCIacaoBaTCIbHOCTH

https://m.edso0.ru/7f43e6¢c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3amanue

71 ggg;gﬁgﬁi:g;lmcm bubmmoreka [HOK
. https://m.edsoo.ru/7f43ebda
bopmynoit u
dbopmMyoii N-To WieHa
o | b s o 110K
https://m.edsoo.ru/7f43ed7e
IIpOTpeCCUu
o | A @ o 110K
https://m.edsoo.ru/7f43f3b4
IIporpcCcCuun
@opmysibl N-TO 4JIeHA
| Debm— e O
o https://m.edsoo.ru/7f43f58a
HpOFpCCCI/II/I, CYMMBI
HepBBIX N 4JICHOB
®opMynbl N-ro 4ieHa
5 | Byt @ o 110K
. https://m.edsoo.ru/7f43ef2c
HpOFpGCCI/II/I, CYMMBI
HepBBIX N 4JICHOB
®opMynbl N-ro 4ieHa
o | Erhemeeert @ B 110K
. https://m.edso0.ru/7f43f0c6
IIpOrpeccuy, CyYMMBI
IICPBLIX N 94JIECHOB
27 ®opMynbl N-TO yieHa bubnuoTteka [HOK

apupMETHIECKO |

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
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Pabouas nporpamma yueOHOro Kypca «I'eomerpus»

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (QUTyp, HX
OTHOUIEHUI M B3aUMHOE pPAacCIOJIOKCHHE, OIMPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01miero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3AKIIOUEHUS, TOKA3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT TNPOTUBHOIO», OTJMWYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUS.

Bropoii 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3ajad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTHHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyeMmble pa3Mepbl Trapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM pEalbHBbIX JKU3HEHHBIX CHTyalud, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IOIYYEHHBIX YMEHHH B (pu3uKe M
TEXHMKE. OTH CBsi3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «IIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

HavanbHble mOHATHA TeoMeTpuu. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buuesl
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccekrtpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMPKYJIS WU JIMHEUKU. TpEeyroyIbHUK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BaentHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBII  TpeyroinbHUK. (CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTONBHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OoJbllel CTOPOHE TPEYroJIbHUKA.
[lepneHaAMKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKPY>KHOCTH.
OkpyXHOCTb, BIIHCaHHAas B Yroy. BnucaHHas W onMcaHHass OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHbie
Cllydan TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBONCTBA M TMPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema dDaneca u
T€opeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp mMacc TpeyroiabHuKa.



[Tomobue TtpeyronpbHUKOB, KO3pduiment mnomodus. [lpusHaku momoOHs
TPEYroJbHUKOB. [IpuMeHeHne moqooust mpy peleHny MPaKTHIeCKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIUU
yriaoB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIY KacaTelbHOW W XOpJoil.
Yrael  Mexay ~XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIBI IPUBEAECHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
PemieHne mnpakTUYeCcKUX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmogaooust. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOM3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KacaTeIIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIMOJIO)KHO  HANPAaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTbh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJA BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaaspHOE IMPOU3BEINECHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOXKJICHUS JJIUH U YIJIOB.

JlexkapToBbl KOOPIMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEU U MPSIMBbIX. METoI KOOPAUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTH. [I'pamycHas wu
paaraHHas Mepa yria, BBIUUCIEHUE IJIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢Guryp (dreMeHTapHbIe
npenacrasienust). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCA:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLIEAYp TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTUBHOE Yy4YacTHE€ B PEUICHWHU MPAKTHYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHON TPAECKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HaykKu Kak cdepbl 4YeloBeUeCKOu
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble 1ornyeckue aeficTBu:
® BBUIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJMMOTIO aHAIN3A;



® BOCIpPUHUMATh, (QOPMYIHpPOBATH H  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCJIOBHBIE;

® BBISBIAThP  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U W
npoTtuBopedrss B (akTax, MAHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUU 7Sl BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTUBOPEUUH;

® JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEILHO HECIIOXKHBIC JOKA3aTelIhCTBA
MaTeMaTH4eCcKnx (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

® BBIOMpPATH CMOCOO pernieHus y4dyeOHOW 3agauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUICHUsS, BbIOMpaTh HauOoJiee TMOAXOAAIIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

® HCITOJIH30BaTh BOIMPOCH KaK HCCIICIOBATEIHCKANA WHCTPYMEHT ITO3HAHWS,
dbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOJIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

® IMPOBOJUTH TIO CAMOCTOATEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOKHBINA
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

® CaMOCTOSITENIbHO (hOPMYITHPOBATh 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

® I[IPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

® BBISBIATh HEIOCTATOYHOCTh W W3OBITOYHOCTH WHGOPMAIMK, IaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIW3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

e BbIOMpaTh (opMy TpeiacTaBieHUs WHPOPMAMM W  HWILIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

® OIICHMBATHh HAAEKHOCTh HMH(POPMAIMK IO KPUTEPHUSM, IMPEIIOKCHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe NeiCTBUS:



® BOCIPUHUMATH B (HOPMYITUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U 1IEeTSIMA OOTIECHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 1O XOIy PEIICHUS
3aJ1a4yu, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

e B Xx0Jie 00CYX/I€HHS 3a7aBaTh BOIPOCHI MO CYIIECTBY O0CYK/Ia€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AHWAJIOTa, OOHAPYXKMBATh Pa3jU4Me W CXOJICTBO IO3UIINHA, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

® IPE/ACTABIATH pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATHh (hOPMAT BBICTYTUICHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

® [IOHUMAaTh M WCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYaTbHOM
paboTHI MPHU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

® IIPUHUMATH I1€JIb COBMECTHOM JCSATEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHAb pabOT, JI0roBapuUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIATh MHEHUS HECKOJIbKUX
JIIOJICH;

® y4YacTBOBaTh B TpynmoBbIX ¢opmax padboTel (00CyXkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIMMK TMPOAYKT MO KPHUTEPHSM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:
® CaMOCTOSITENIbHO COCTAaBJATh IUIaH, aJTOPUTM peUIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBAThH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
® BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
peleHns MaTeEMaTUIEeCKOM 3a1a4u;
® IIPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUH 3a1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHKCHHMS WU HEIOCTHXKEHUS LENH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh W3y4YeHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpeneisTh HuX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaThb TIEOMETpUUYECKHE (PUTYpBI, BBINOIHATH
YEPTEKU MO YCIOBHUIO 3a1aud. M3mepsATh JUHEHWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jenarb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
peaslbHOM KU3HU, pPa3MepoB NPUPOJIHBIX OOBEKTOB. PaznuuaTh pa3Mepbl 3TUX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTeKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUH 33]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKICHUA C UCIIOIb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IMPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aaY.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK IPYTrOM MPSMOM.

PewmaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOMUTH BBIUMUCIEHUS M HAXOJWUTh YHCIOBbIE MU OyKBEHHbIE 3HAYCHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare npakTudeckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

Bianerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPENEIATh
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IPU
peleHny 3aaad.



Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThes ¢akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
MEPIECHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Biiaseth NOHATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIB30BaThCS TEOPEMOU O
NIEPIICHINKYJIIPHOCTH KAaCaTEJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMM, ITIOHUMATH
UX TIPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOILIBIO LIUPKYJISI U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIC BHJABl UYETBIPEXYIOJIBHUKOB, HX JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PELICHUN FEOMETPUYECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS MEUaH TpEeyrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Braners nmoHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPAaleUud, NPUMEHATD
UX CBOMCTBA IIPU peELIEHHHM reoMeTrpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUs
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoirt [ludaropa npns pemieHUs TEOMETPUYECKUX |
npakTUYecKkux 3axad. CTpPOUTh MaTEMaTHYECKYI0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
IIPSAMOYTOJIBHOIO TpeyroibHuKa. [101b30BaThCs ITUMM MOHATUAMU I PEIICHUSA
IIPAKTUYECKUX 3a/1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAH
MHOTOYTOJBHBIX  GUryp (MONb3ysCh, TIA€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4ax.

Biagerp NOHATHUSAMM BIHMCAHHOIO M LEHTPAJIBHOIO YIVIA, MCIOJIB30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEXAy XOpAaMH (CEKYIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELICHUHA T€OMETPUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPU PELICHUN 3a1a4.

[IprMeHATh NONyYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K kxoHmy oOyuenuss B 9 kJjacce oOydHaromuiicsi MOJYYUT CIIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

3HaThb TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI U1l HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes (hopmynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIECTBOM Il HAXOXJIECHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXK/ICHUS Pa3Iu4YHbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Brnagets moHsATHMSMH — npeoOpa3oBaHMS — MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCS CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[TpumeHsTh cBOMCTBAa MOJOOMSI B NPAKTHUYECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMEpPBI OTOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (HU3HUECKU
CMBICJI, TNPUMEHSATh HMX B pPEHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKJICHHUS IJTMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Branetes NOHATHSAMHM NPAaBUIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPHUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, Te
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmm4yecTBO 4acos DJIEKTPOHHBbIE
Ne /it HauMeHoBaHMe pa3iejioB u Komrpoabubie  IIpaxTieckue (uugpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padéoTbI
pecypcsl
[Ipocreiimme reoMeTpu4ecKre
1 burypel ¥ HUX CBOMCTBa. 14 bubnuoTteka HOK
H3mepeHne reoMeTpHYecKuX https://m.edsoo.ru/7f415e2e
BEJINYUH
bubnuoTteka OK
2 TpeyrombHikn 22 . https://m.edsoo.ru/7f41]%[e2e
3 [TapamnenbHbie IpAMBIC, 4, 1 bubmmoreka HOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyX)HOCTb u KpYr- 44 1 bubnuoTteka HOK
['eoMeTpryecKkre MOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHUE, 00001ICHHIE 4 1 bubmmoTteka HOK
3HAHWH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB IIO 68 4 0

[TPOI'PAMME



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 KVIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HaumenoBanue pasgeyioB M (uu¢posrbie)
Kontpoabubie IIpakTuueckue
n/n TeM MPOTrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
) bubnuoreka [HOK
. HeTbipExyrobHiki 12 . https://m.edsoo.ru/7f417e18
2 mponopmmonamu ompenax. 15 1 bubmiorera LOK
poTopH P ’ https://m.edsoo.ru/7f417e18
M0I00HBIE TPEYTOJIbHUKHU
II;momans. Haxoxnenne
3 IJIOAJEAd TPEYTrOJbHUKOB U 14 1 bubmoreka HOK
MHOTOYTOJIbHBIX buryp. https://m.edsoo.ru/7f417e18
[1nomaau nogo00HbIX GUryp
4 Teopema Iludaropa m Hauana 10 1 buGmmoreka [HOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Yrasl B OKPY>XKHOCTH.
PEXyT ' https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYXHOCTH.
Kacanue okpyxHoOcCTEMN
6 [ToBTOpEHUE, 00001IeHNE 4 1 bubmmoteka HOK
3HAHHUI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB IIO 68 6 0

[TPOI'PAMME



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 KVIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
Ne /it HaumMeHoBaHue pa3aesioB u Komrpoapubie  IIpaxTieckue (uudposbie)
TeM NMPOrPaMMbl Bcero oOpa3oBaresibHbIC
padoThI patéoTbI
pecypchl
L ey n omyeon 161 Bu6maorexs LOK
Y YCOB. https://m.edsoo.ru/7f41al2c
Pemenue TpeyroabHUKOB
2 Moot coomomamn s 10 1 BuGmaorers LOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubnmuoreka [HOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBbl KOOpAWHATHI Ha 9 1 bubmmoreka [HOK
TIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE
;| morm, T Bumorers 110K
Py Hal https://m.edsoo.ru/7f41al2c
Kpyra. Brruncnenne
18} (D 11F:Di (37
6 JIBMKEHUS TIJIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
7 IToBTOpEHUE, 000011IeHHE, 7 9 bubmmnoreka LHOK
CUCTEeMAaTH3alMs 3HAHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB II1O 68 6 0

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

[Ipocrenmme
reOMETPUYECKUE
OOBEKTHI

Koqun4yecTBO 4acoB

KoHTpoJsbHbIE

Bcero
padéoTbI

IIpakTu4eckue
padoThI

Jara
HU3Yy4YeHUs

DJIeKTPOHHBbIE UH(POBHIE
o0pa3oBaTeJIbHbIE

pecypcsbl

bubnuoreka [HOK
https://m.edso0.ru/8866b724

MHOrOyroyibHUK,
JIOMaHas

bubanoreka LHOK
https://m.edso00.ru/8866ch6a

CmMexHbIe U

BCPTUKAJIbHBIC YI'JIbI

CmMexHbIe U

BCPTHKAJIbHLIC YIJIbI

bubnuoreka I[HOK
https://m.edsoo.ru/8866c5c0
bubnnoreka I[HOK
https://m.edsoo.ru/8866c7be

CMexHbIEe u

BEPTUKAJIBHBIC YIJIbI

CmMexHbIe U

BCPTHUKAJILHBIC YTJIbI

CMexHbIEe u

BEPTUKAJIBHBIC YIJIbI

CmMexHbIe U

BCPTHUKAJILHLIC YTJIbI

N3mepenue

JIMHEWUHBIX u

VIJIOBBIX  BEJIMYUH,
BBIYKCIICHUE
OTPE3KOB U YIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

N3mepenne

JIMHEWHBIX u
10 YIJOBBIX  BEJMYHH, bubsmorexa LOK
https://m.edso00.ru/8866c3ea
BBIUHCIICHUE
OTPE3KOB U YIJIOB
N3mepenue
JIMHENHBIX 151
11 VIJIOBBIX  BEJIMYMH,
BBIYUCJICHUE
OTPE3KOB U YTJIOB
N3mepenue
JIMHENHBIX u
12 VIJIOBBIX  BEJIMYMH,
BBIYUCJICHUE
OTPE3KOB U YIJIOB
[lepumerp u
13 IJI0IA/Tb ¢uryp,
COCTaBJIEHHBIX u3
NPSIMOYTOJILHUKOB
[lepumerp u
14 TJIOIIAb duryp,
COCTaBJIEHHBIX u3
MPSIMOYTOJILHUKOB
[IoHsiTie O paBHBIX
TPEYTOJIbHUKAX u BuGIHOTeKa ITOK
15 TCPBHHHRIC https://m.eds00.ru/8866ce80
MPEICTABICHUS 0

paBHBIX puUrypax



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80

16

Tpu MpU3HaKa
paBEHCTBA
TPEYTrOJIbHUKOB

bubnnoreka LHOK
https://m.edsoo0.ru/8866d1fa

17

18

Tpu MpU3HaKa
paBEHCTBA
TPEYTOJIbHUKOB

Tpu IIpU3HaKa
paBEHCTBA
TPEYTOJIbHUKOB

bubmnoreka LHOK
https://m.edsoo0.ru/8866d34e

bubmmoreka [HOK
https://m.edso00.ru/8866e01e

19

Tpu IIpU3HaKa
paBEHCTBA
TPEYTrOJIbHUKOB

20

21

Tpu IIpU3HaKa
paBEHCTBA
TPEYTrOJIbHUKOB

Tpu IIpU3HaKa

paBEHCTBA
TPEYrOJIbHUKOB

bubanoreka LHOK
https://m.edso00.ru/8866e88e

22

[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB

23

24

[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB
CBOMCTBO MeIUAHBI
MPSMOYTOJILHOTO
TPEYTroJIbHUKA,
MIPOBEIEHHOU K

bubnuoreka [HOK
https://m.edso00.ru/8866e9ec



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

25

26

TNIIOTCHY3C

CBOHCTBO MEIHMaHEI
MPSIMOYTOJIEHOTO
TPEYTOJbHUKA,
MIPOBEIEHHOU K
TUIIOTEHY3e
PaBHoGenpennbie u
PaBHOCTOPOHHUE
TPEYTOJbHUKHU

bubmmoreka [HOK
https://m.edso00.ru/8866d6fa

27

[Ipu3Haku 51
CBOMCTBaA
paBHOOEIPEHHOTO
TPEYTroJbHUKA

bubanoreka LHOK
https://m.edso00.ru/8866d880

28

29

30

[Ipu3Haku 51
CBOWCTBA
PaBHOOEAPEHHOTO
TPEYTrOJbHUKA
[Ipu3Haku u
CBOICTBA
paBHOOEIPEHHOTO
TPEYTrOJbHUKA
HepasencTBa B
reoOMEeTpUU

bubanoreka LHOK
https://m.edso0.ru/8866d880

bubnuoreka I[HOK
https://m.edso00.ru/8866e26¢

31

32

Hepasencra B
reOMETPUU
Hepasencta B
reOMETPUU

bubanoreka HOK
https://m.edso0.ru/8866e3a2

33

HepaBencra B



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

reoMCeTpun

34 E}i?rdgﬁgiiHHH o bubnuortexa LHOK
° https://m.edso00.ru/8866eb22
yriioMm B 30
[IpssMOyTONIBHBIN
35 TPEYTrOJIbHHUK C
yraom B 30°
36 ESHTPOHBHM paf;jlz bubmoreka HOK
" " https://m.edsoo.ru/8866echc
TpeyrosbHUKN
37 E;;;[);Jslﬂeeanme X bubnuotexa HOK
. https://m.edso00.ru/8866ef64
CBOMCTBA
[TsTeIit MOCTYJIaT
38
EBxmmnna
Hakpecr nexamme,
COOTBETCTBEHHBIE U
39 ;fJII{IzCT(())gI());I;IEZHHHe bubmorexa HOK
’ https://m.eds00.ru/8866f086
npu IIepeCcCeYeHUN
napasuiesIbHbIX
MPSMBIX CEKYLIEH
Hakpecr nexamme,
COOTBETCTBEHHBIE U
40 OJHOCTOPOHHUE

yIibl, 00pa30BaHHBIC
opu  MepecevyeHuu
napajuIeIbHbIX



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

41

42

43

44

IPSIMBIX CEKyLIeH

Hakpect nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE
yIibl, 00pa30BaHHbIE
pu IIEPECCUCHUN
HapaJJIeNbHBIX
IPSIMBIX CEKYLIEN

Hakpect nexamue,
COOTBETCTBEHHbIE H
OJIHOCTOPOHHUE
yIibl, 00pa30BaHHbIC
npu IIEPECCUECHHUH
napasuiesIbHbIX
MPSMBIX CEKYILEU

Hakpect nexammue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE
yTIIbI, 00pa30BaHHbBIC
npu NIEPECEUECHNH
napayieTbHbIX
MPSMBIX CEKYILEU

[Ipu3nHak
NapaJJIeIbHOCTH
IPSIMBIX qgepes
PaBEHCTBO

PACCTOSHUN OT TOYEK
OOHOM MPSMON 10
BTOPOU MPSIMOU

bubnuoreka I[HOK
https://m.edso00.ru/8866f3b0



https://m.edsoo.ru/8866f3b0

[Tpuznak

napajiebHOCTU
MIPSIMBIX yepes
45 PaBEHCTBO
PacCTOSIHUAN OT TOYEK
OOHOM TPSIMOW 10
BTOPOM NPSIMOM
16 Cymma YIJIOB bubmmoreka [HOK
TPEYTroJbHUKA https://m.edso0.ru/8866f630
47 Cymma YTJIOB bubnuoteka [HOK
TPEYTroJbHUKA https://m.edsoo.ru/8866f8ba
48 Bnennue YTJIBI bubnuoteka [HOK
TPEYroJIbHUKA https://m.edsoo.ru/8866fa5e
49 Bueunue YIJIBI
TPEYroJIbHUKA
KoHnTtponbsHasa pabota
1o TEMe
50 "[TapamienbHbie bubnuoteka [HOK
npsIMbIE, cyMMa https://m.edsoo.ru/8866fe6e
yIJI0B
TpEyrojbHUKa"
51 I?pr);:;;zz’) xop ’?;; buGmmoreka HOK
g ’ https://m.edso0.ru/88670800
CBOICTBa
59 Kacarenbnas K bubanoreka HOK
OKPYKHOCTHU https://m.edso00.ru/88670e9a
53 OKpyX HOCTb,

BIITMCaHHAasd B YIOJI



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

54

OKpyX HOCTb,
BIIMCAHHAS B YTOJI

55

56

[lonstTue o I'MT,
MIPUMEHCHHUE B
3aj1a4ax
[lonstTue o I'MT,
IIPUMEHCHUE B
3aJa4ax

bubmnoreka LHOK
https://m.edso0.ru/8867013e

bubmmoreka [HOK
https://m.edso0.ru/88670508

57

buccekrpuca u
CEpEIMHHBIN
MEPHEHIUKYIIAp Kak
reoOMETPUYECKUE
MecTa TOYEK

58

59

OKpyX HOCTb,
ONMCaHHas OKOJIO
TpEyrojbHUKa

OKpyX HOCTb,
OTMCaHHAas OKOJIO
TpeyroJbHUKa

bubnuoreka I[HOK
https://m.edso00.ru/88670a62

60

OKpyX HOCTb,
BITMCAHHAS B
TPEYTOJIbHUK

bubnuoreka I[HOK
https://m.edso00.ru/8867103e

61

62

OKpy>KHOCTB,
BITMCaHHAs B
TPEYTrOJIbHUK

[Ipocrenimme 3amaun
Ha II0OCTPOECHUE

bubnuoreka [HOK
https://m.edso00.ru/88671188

63

[IpocTenmme 3amadun

bubanoreka IHOK



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188

Ha MOCTPOEHUE
KoHTtponbeHasa pabota

https://m.edso0.ru/886712d2

o TeMe

64 "OKpyKHOCTh nooy bubnuortexa LHOK
KpYT. https://m.eds00.ru/88671462
['eomeTpuueckue
nocrpoeHus"
[loBTOpEHUME 51

65 ocnommm nommmiin 1 Eufmiorexs LOK

https://m.eds00.ru/886715b6

METOJN0B Kypca 7
KJ1acca

66 Hrorosas 1 bubmmoteka I[HOK
KOHTpOJIbHasI paboTa https://m.edsoo.ru/886716ec
IToBTOpEHUE u
0000I1IeHe 3HAHUH

67 OCHOBHBIX IMMOHATUH B 1
METON0B Kypca 7
KJ1acca
[loBTOpEHNE u

58 | conommmn sonmmiin| 1 bubmorexa HOK

https://m.edsoo.ru/886719bc

METON0B Kypca 7
KJlacca

OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

KosmmyecTBo 4acoB

JJIeKTPOHHBbIE LHM(POBHIE

Ne Mara
Tema ypoka Konrpoabubie IIpakTuyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3Y4YEeHUS
patéoTbI padoThI pecypchl
1 [Tapanmenorpamm, ero 1 bubmuoteka I[HOK
NPU3HAKHA U CBOHCTBA https://m.edsoo.ru/88671af2
5 [Tapaiuteniorpamm, ero 1 bubnuoteka HOK
NIPU3HAKU ¥ CBOWCTBA https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero 1 bubmoreka [HOK
NIPU3HAKH U CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHblie cily4yau
, | Pmememorpmoin | BuGmiorexa 10K
’ https://m.edso0o.ru/88671dea
poMO, KBaJpaT), HuX
IIPU3HAKH U CBOMCTBA
YacrtHble cilly4yau
5 ?ﬁgﬁﬁgefgﬁiﬁr% 1 bubmmoreka HOK
Y ’ https://m.eds00.ru/88671f20
pom0, KBampar), HX
IIPU3HAKU U CBOMCTBA
YacTtHble ciy4dau
5 ?sgjﬁge?gﬁiﬁrmg 1 bubnuoreka [HOK
Y ’ https://m.eds00.ru/8867209c
poMmO, KBagpar), HX
IPU3HAKU U CBOMCTBA
7 Tpanewus 1 bubmmoteka I[HOK

https://m.edso00.ru/88672358



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

PaBHoOOKas u

bubnnoreka LHOK

8 HPAMOYTOJRHAA https://m.eds00.ru/8867252¢
Tparneuuu
PaBHOOOKas u
9 PSIMOYTOJIbHAS bub/morexa HOK
https://m.eds00.ru/88672858
Tpanenuu
10 Meron YABOCHHUS bubnnoreka HOK
MeTHaHBI https://m.eds00.ru/88672b14
11 enTpanpHas bubnuotexa HOK
CUMMETPHS https://m.edsoo.ru/88672b14
12 E(())HTP OfIbHAT P af;\j: bubnuotexa HOK
" . " https://m.edsoo.ru/88672c9a
UeThIpEXYyTrobHUKU
Teopema @aneca wu
13 Teopema 0 bubnuoteka [HOK
POTIOPIIMOHATTLHBIX https://m.edsoo.ru/8867337a
OTpe3Kax
14 Cpennsis JIMHUA bubmnoreka LHOK
TPEYTOJIbHUKA https://m.edso00.ru/88672e0c
15 Cpennss JUHUSA bubnuoreka [HOK
TPEYroJIbHUKa https://m.edsoo.ru/88672f38
16 Tpaneuus, e€ cpeaHss bubnuoteka HOK
JIUHHS https://m.eds00.ru/88672358
17 Tpaneuws, e€ cpenHss bubnuoteka [HOK
JINHHS https://m.eds00.ru/88673064
18 [IponopuroHaIbHBIE bubnuotexa LHOK
OTPE3KH https://m.edso0.ru/88673794
19 [IponopuiioHaJIbHBIE bubnuoteka [HOK



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794

OTPE3KH https://m.edso0.ru/88673794
20 [enTp Macc B bubmmoreka HOK
TPEYTOJILHUKE https://m.edsoo.ru/886738fc
21 [TomoOHEIE bubmnoreka [HOK
TpCYTOMbHIKH https://m.eds00.ru/88673a78
22 Eg H06H,I HPHBHE bubnmuoteka ITOK
Tpgyro JTBHUKOB https://m.edsoo.ru/88673bae
23 E(I:)) Ho61/151 R bubnuoreka LIOK
Tpé[yroﬂbHHKOB https://m.edso0.ru/88673d52
24 Eg H06H;1 HPIPHAE bubanoreka I[HOK
Tpélyro JTBHUKOB https://m.edso00.ru/8867400e
Tpu IpU3HaKa
25 moaoous
TPEYTOJIbHUKOB
[Ipumenenue
26 noaoous npu
pelIeHuu
MPAKTUYECKUX 3a/1a4
KontponsHas pabota
27 nmo teme "IlomoOHBIE BI/I6JI.I/IOTeKa [IOK
TpeyronbHuKN" https://m.eds00.ru/8867445a
CaoiicTBa TUIOIIAEH
28 reOMETPUYECKUX BH6H_H0T3K3 IHOK
duryp https://m.edsoo.ru/886745fe
29 DopMyiibl JUTSI bubnuoreka [HOK



https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe

TUTOIIAAN https://m.eds00.ru/88674860
TPEYroJIbHUKA,
napasuiesiorpaMmma
DopMyJIbI JUTA

30 TUIOIIATH bubnuoreka [HOK
TPEYroJbHHUKA, https://m.edso0.ru/88674a22
napajjiesiorpaMmma
DopMyIsl IS

31 IO N bubmmoreka [HOK
TPEYTOJIbHUKA, https://m.edsoo.ru/88674a22
napasuiesiorpaMmma
DopMyIbl T

32 IO N bubmmoteka [HOK
TPEYTOJILHUKA, https://m.edso00.ru/88675288
napasuiesiorpaMmma
dopMyIibl JUTS

33 TUIOILATN bubmnoreka LHOK
TPEYTOJIbHUKA, https://m.edso0.ru/8867542c
napasuiesiorpaMmma

34 E;;I;?;;:;Hecnom%lx bubmorexa LOK

https://m.edso00.ru/88674e78

buryp

35 [Inomwamu ¢uryp Ha bubnuoteka [HOK
KJIeT4aTol Oymare https://m.edsoo.ru/8867473e
[Tnomamyn 1OMOOHBIX

% ¢buryp

37 [Imomaan 1MOOOOHBIX

¢uryp



https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

3amaun C

bubnnoreka LHOK

38 HPAKTHHACCRIM https://m.eds00.ru/88675558
coJlep >KaHNEM
39 igigﬁquKHM ) bubsmorexa HOK
https://m.eds00.ru/88675684
COJIEp)KaHUEM
Pemenne 3amau ¢
40 ITOMOIIBIO METOJ1a bubanoreka LHOK
BCTIOMOTaTEIbHON https://m.eds00.ru/88674f90
TUTOTIAIH
a1 KontponsHas pabota bubnuoteka HOK
no Teme "Ilmomans" https://m.eds00.ru/8867579c
42 Teopema Iludaropa u bubnuoteka HOK
¢ IpUMCHCHHE https://m.eds00.ru/88675918
43 Teopema Iludaropa u bubnuoteka [HOK
¢€ MPUMCHCHHE https://m.eds00.ru/88675918
44 Teopema Iludaropa u bubnuoteka HOK
¢ IpUMCHCHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u
e MpUMCHCHHE
16 Teopema Iludaropa u
e mpUMEHEHHE
Onpenenenue
TPUTOHOMETPHYCCKHUX
47 byHKINHA OCTpPOro bubnuoteka [HOK
yIJia MPsIMOYTOJIbHOTO https://m.eds00.ru/88675d32
TPEYTOJIbHUKA,

TPUTOHOMETPUUECKHUE



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32

COOTHOIICHUA B

IPSIMOYTOJIBHOM
TPEYTOJbHUKE
48 TOpC;r(Z)I:{Hc;)\feTquecme bubsmorexa HOK
https://m.edso00.ru/88675f44
TOX]I€CTBO
OcHOBHOE
49 TPUTOHOMETPHYECKOE
TOXIECTBO
OcHoOBHOE
50 TPUTOHOMETPHUUECKOE
TOXIECTBO
KontponsHas pabota
51 no Tteme '"Teopema bubnuoteka HOK
[Tudparopa u Hayaia https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH"
Brnincanneie 151
HCHTPATILHRIC — YIIIBL, bubnuoteka HOK
52 yroa . MOy https://m.edso0.ru/8a1415pb2
KacaTeIbHOMN u
XOpAOU
Brnincanneie 151
HCHTPATILHRIC — YIIIBL, bubnuoteka [HOK
>3 yroi L MOy https://m.edsoo.ru/8a141940
KacaTeIbHON u
XOpaoH
54 Brncannsie u bubanoreka [HOK

LHCHTPAJIBbHBIC YTIJIbI,

https://m.edsoo0.ru/8al41b34



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

Yo MCIKIY

KacaTeJabHOU u
XOpAou
55 Vbl MEXKITY
XOpJIaMU U CEKYIIUMH
56 Vbl MEXKIY
XOpJAaMHU U CEKYIINMU
Bnucanubie u
OIMCaHHBIC
57 YETHIPEXYTOJIbHUKN buomorexa LOK
’ https://m.edso0.ru/8a140f86
ux MpU3HAKU u
CBOMCTBA
Bnucanubie u
OIMCaHHBIC
58 YETBIPEXYTOJIbHUKU bubamorexa LOK
’ https://m.edsoo.ru/8a1416d4
X MpU3HAKHU u
CBOMCTBA
Bnucannnie u
OINMMCaHHbIC
59 YeTHIPEXYTOILHUKH bubsmorexa LHOK
’ https://m.edsoo.ru/8a1416d4
X MpU3HAKHU u
CBOMCTBaA
[IpumeHeHne CBOMCTB
BIIMCAHHBIX 51
60 OINMMCAHHBIX
YETBIPEXYTOJILHUKOB
npu pelieHun

IT'COMCTPHUICCKHUX



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

61

62

63

3a7a4
[IppumeHeHne CBOMCTB
BITMCAHHBIX u
OIMCAHHBIX
YEThIPEXYTOJIbHUKOB
npu pelIeHun
r€OMETPUYECKHUX
3a7a4

B3aumHuoe
pacrojoXeHue JBYX
OKPY>KHOCTEH, oOIiue
KacaTeJIbHbIE

Kacanue
OKPYXHOCTEMN

bubnnoreka I[HOK
https://m.edsoo0.ru/8a1410a8

bubnnoreka I[HOK
https://m.edsoo0.ru/8a1410a8

64

KontponbHas paboTta
nmo teme "Yriel B
OKPY>KHOCTH.
Bnucannbie U
OITMCAHHBIC
YEThIPEXYTOJIbHUKA"

bubanoreka LHOK
https://m.edsoo0.ru/8a141c88

65

66

IToBTOpEHUE
OCHOBHBIX NOHATUH U
METOJ0B KypcoB 7 U 8
KJIacCOB, 0000IIeHNE
3HAaHUU

IToBTOpEHUE
OCHOBHBIX TOHSITUH U
METOJI0B KypcoB 7 u 8

bubnuoreka I[HOK
https://m.edsoo.ru/8al41ddc

bubanoreka [HOK
https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

KJIacCOB, 000O0IIeHNE
3HAHUU

Hrorosag

67
KOHTpOJIbHas paboTa

[loBTOpEHUE
OCHOBHBLIX TOHSTHM H

68 METOJ/I0B KypcoB 7 u 8
KJIacCoB, 000O0IIeHHE
3HAHUU

bubmnoreka LHOK
https://m.edso00.ru/8a142368

bubmmoreka [HOK
https://m.edsoo.ru/8al420ac

OBILIEE  KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KVIACC

KoanuecTrBo yacoB

JJleKTpOHHbIe HuGpoOBbIE

Ne Hara
Tema ypoka Konrpoabubie IIpakTudeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3Y4ECHUA
padéoTbI padoThI pecypchl
OmnpeneneHue
1 TPUTOHOMETPHYECKHX 4 bubnnoreka [HOK
¢yHknuid yriaos ot 0° https://m.edsoo.ru/8al424bc
1o 180°
5 dopMyIib 1
IPUBEACHUS
3 Teopema KOCHHYCOB 1 bubmorexa LOK
https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa LOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCcOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
8 Teopema cunycoB 1
0 cropon - st 1 Bumorera LIOK
https://m.edso0.ru/8a1430b0
YTJIOB TPEYTOJIBLHUKOB
10 Pemienue 1 bubmmoreka I[HOK
TPEYroJILHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenne 1 bubanoreka [HOK
TPEYrOJILHUKOB https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

12 Pemenue bubnuoreka [HOK
TPEYrOJbHUKOB https://m.edsoo.ru/8al42ac0
13 Pemrenue bubanoreka LHOK
TPEYrOJbHUKOB https://m.edsoo.ru/8al42ac0
14 Egﬁﬁiﬁ:ﬁiﬁoe TEOpEM bubmorexa HOK
https://m.edsoo.ru/8a142c3c
CUHYCOB M KOCHHYCOB
[IpakTrueckoe
15 MPUMEHEHUE TEOPEM
CUHYCOB U KOCUHYCOB
o | ompomen potor Bimoress 1K
| https://m.edsoo.ru/8a14392a
TPEYTOJLHUKOB
17 E}?;H(ST;I:B.OBaHHH ° bubmorexa LOK
https://m.edsoo.ru/8a143ab0
mogoous
18 S;e?\:{r:;:g B?II:)I;[I:)IgHLIX bubmorexa HOK
https://m.edsoo.ru/8a143de4
duryp
CoOTBETCTBEHHBIC
19 DJIEMEHTHI IIOJOOHBIX
duryp
Teopema 0
IPOU3BEICHUHN
20 OTPE3KOB XOpI, bubnuoreka [HOK
Teopema 0 https://m.edsoo.ru/8a14406e
IPOU3BEICHUHN

OTPE3KOB  CEKYIIUX,



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e

TCOpCMAa O KBaaparTe

KacaTeJIbHOU
Teopema 0
MPOU3BEICHUU
OTPE3KOB Xopa,

21 Teopema 0 bubnuotexa LHOK
IIPOU3BEICHUU https://m.edsoo.ru/8al441a4
OTPE3KOB  CEKYIIUX,

TeopeMa O KBajpare
KacaTeJIbHON
Teopema 0
MPOU3BEACHUN
OTPE3KOB XOpA,

29 TeopeMa 0 bubnuoteka HOK
IPOU3BEIACHUHN https://m.edsoo.ru/8al442da
OTPE3KOB  CEKYIIUX,

TeopeMa O KBajpare
KacaTeJIbHON
[IpumeHenne TeopeM

23 B peleHun bubnuoteka HOK
TeOMETPUUYCCKUX https://m.edsoo.ru/8a143f06
3aaad
[IpumeneHune Teopem

24 B peleHnn bubnuoteka LHOK
reOMETPHUUCCKUX https://m.edsoo.ru/8a1443fc
3a1a4

o5 BHp HMeHeHHepeT;ZESIl\H/I bubnnoreka [HOK

r€OMETPUYECKUX

https://m.edso00.ru/8a144578



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

3aj1a4
Kontponbnast pabota

o TEME
26 | Dpeobpaonane Bumiorexa LOK
MeTpI/IIIG;CKI/Ie https://m.edsoo.ru/8a1447a8
COOTHOIIEHHUS B
OKPYKHOCTH"
Onpenenenue
| e oK
. https://m.edso00.ru/8a144960
r€OMETPUYECKUIA
CMBICJI BEKTOPOB
Cnoxenue u
o8 BBIUUTAHUE BEKTOPOB, bubmmoteka I[HOK
YMHOXXEHUE BEKTOpa https://m.edsoo.ru/8al44a8c
Ha YUCJIO
CnoxeHnue u
29 BbIUYMTAHUE BEKTOPOB, bubnuoteka [HOK
YMHOXXEHUE BEKTOpa https://m.edsoo.ru/8a144d52
Ha YUCJIO
CnoxeHnue u
30 BBIYUTAHUE BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YUCJO
Paznoxenune BekTOpa
31 1o JBYM

HCKOJIIMHCAPHBIM



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

BCKTOpaM

32 KoopaunaTel BekTOpa bubamorexa LIOK
https://m.edsoo.ru/8al44fbe

CkansipHoe
MPOU3BEICHUE

33 BEKTOPOB, ero bubanoreka LHOK
PUMEHEHHE LTS https://m.edsoo.ru/8a14539c
HaXOXJEHUSI JUIMH U
YTJIOB
CkansipHoe
MIPOU3BEICHUE

34 BEKTOPOB, ero bubmmoteka LHOK
IPUMEHECHHE TUIst https://m.edsoo.ru/8a14550e
HaXOXJEHUS JUIMH U
YTJIOB

35 Pemienne 3amau  c bubanoreka LHOK
TTOMOIIBIO BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenne 3amau ¢ bubmmoteka I[HOK
TIOMOIIIBIO0 BEKTOPOB https://m.edsoo.ru/8a1458c4
[Ipumenenue

37 BEKTOPOB TUTSE
pelieHus 3a/1a4
busuku

38 KoutponbHast pabota bubnuoteka [HOK
o Teme "BekTopsr" https://m.edsoo.ru/8a145b08
JlexapToBbI

39 KOOPJIMHATHI TOYEK Ha

IINTOCKOCTH



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

40

YpaBHeHHUE IPAMON

|

bubmmoreka [HOK
https://m.edsoo0.ru/8al45c48

41
42

YpaBHeHHUE NIpsIMOn

YpaBHeHue
OKPY>KHOCTH

|

bubmmoreka [HOK
https://m.edsoo0.ru/8a14635a

43

44

45

Koopaunatel  TOYek
nepeceyeHus
OKPYKHOCTH U
IPSAMOMN

Meton KOOpJAWHAT
npu pelieHuu
reOMETPUUYECKUX
3a71a4, MPaAKTHUYECKUX
3aja4

Meton KOOpJAWHAT
npu pelieHuu
reOMETPUIECKUX
3a/1a4, MPAKTHYECKUX
3a71a4

bubmmoreka [HOK
https://m.edso00.ru/8a146620

46

Meton KOOPJIMHAT
npu pelleHun
reOMETPUIECKUX
3a/1a4, MPAKTHYECKUX
3a71a4

47

KoutponbHast pabota
no teme "JlekapTOBbI
KOOPIMHATHI Ha
miockocTu"

bubanoreka HOK
https://m.edsoo.ru/8a146e0e



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

[IpaBunbHbBIE

48 MHOTOYTOJIbHUKH, bubnuoteka LHOK
BBIYHCIICHUE 1754 https://m.edsoo.ru/8al46fda
AJIEMEHTOB

49 Yucno =  [nuna bubmmoreka [HOK
OKPYKHOCTH https://m.edsoo.ru/8al472c8

50 Yucno = [nuna bubmmoreka HOK
OKPY>KHOCTH https://m.edsoo.ru/8a14714c

51 JlnnHa JIyTH
OKPY>KHOCTH

52 Pannannasa mepa yria bubmorexa LOK

https://m.edsoo.ru/8al4714c

53 IImomans Kpyra, bubmnoreka LHOK
CEKTOpa, CerMEHTa https://m.edso00.ru/8al147426

54 [Imomans Kpyra, bubmnoreka LHOK
CEKTOpa, CETMEHTA https://m.edso00.ru/8al147750

55 [1nomanp Kpyra, bubnuoreka LHOK
CEKTOpa, CETMEHTA https://m.edsoo.ru/8a147750

56 Ilousitue o ABMKEHUU bubmmnoreka LHOK
IUIOCKOCTH https://m.edsoo.ru/8al147c82

57 [TapannenbHbIi bubnuoteka LHOK
HIEPEHOC, IIOBOPOT https://m.edsoo.ru/8al147f16

58 [TapannenbHbIi bubnuoteka [HOK
IIEPEHOC, IIOBOPOT https://m.edsoo.ru/8al47f16

59 [TapajutenbHBIN
MepeHoc, MOBOPOT

60 [TapannenbHbIit



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

61

62

63

64

65

IICPCHOC, ITIOBOPOT

[Ipumenenue
NIBYDKEHUH pu
pellIeHuN 3a7a4

Kontponbnas pabota
1o TeMaM
"[IpaBHiIbHBIE
MHOTOYTOJIbHUKH.
OKpyKHOCTb.
JIBU>KEeHUSI
IJIOCKOCTH"

[ToBTOpEHUE,
00001Ienue,
CUCTEMATHU3ALINS
3HaHuu. U3mepenue
FEOMETPUUYECKHUX
BEJINYHH.
TpeyronbHuKu

[ToBTOpEHME,
00001IeHune,
CHUCTEMaTHU3aLUS
3HAHUM.
[TapaitenbHbie 151
MePICHIUKYJISIPHbBIC
psIMbIe

[ToBTOpEHME,
00001IEeHNE,
CHUCTEMAaTHU3AUs
3HaHuU. OKpYy>KHOCTh

bubnuoreka [HOK
https://m.edso0.ru/8a1480e2

bubanoreka IHOK
https://m.edsoo0.ru/8a148524

bubanoreka IHOK
https://m.edso00.ru/8a148650



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

u KpYT.
['eomeTpuueckue

MIOCTPOCHHS. YTIbl B
OKPYHOCTH

[ToBTOpEHUE,

00o01IeHue,
CHCTEMAaTH3aIHs

66 sHanuii. Bimcannele n 1
OITMCaHHBIC

OKPY>KHOCTH
MHOTOYTOJIbHUKOB

Hrorosag

67
KOHTpOJIbHas paboTa

[loBTOpEHME,
00o0meHnue,
CUCTEMaTHU3aLIM
3HAHUU

68

bubanoreka LHOK
https://m.edso00.ru/8a148920

OBIIEE  KOJIMYECTBO
YACOB II1O ITPOI'PAMME



https://m.edsoo.ru/8a148920

Pa0ouas nporpamMmma y4e0HOro Kypca «BeposiTHOCTD M CTATHCTHKA»

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPUIIOKCHUM, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4elloBeKy. Bo3pacraer umcio
npodeccuil, mpu OBIACHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIacTH BEpPOSTHOCTH W CTAaTUCTHUKH, TakKas TIOJATOTOBKA BaKHA JIJIS
IPOAOHKEHUS 00pa30BaHus U [ YCHEITHON MPo(deCCHOHATBbHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEJOCTATKa
WU M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUIECKOE MBIIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHATM3UPOBaTh WH(OPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (OpMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pEATbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecTBa M TOCyAapCTBa
npuoOuiaeT oOydalmmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKM OpraHU3alMM Tepedopa W Mmojacuéra dmcia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MareMaTuueckuil GyHIAaMeHT aJisi GOPMUPOBAHUS KOMIIETEHITUHN B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYJarOMIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCIeIOBaHusA, (HOPMHUPYETCS MOHUMAHWE POJIH
CTaTUCTUKY KaK UCTOYHUKA COIMATIHLHO 3HAYUMOM MH(MOPMAITIH U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMU C MaHHBIMU IEMSIMH B CTPYKTYpE MPOTPAMMBI Y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTHUKA» OCHOBHOTO OOIIEr0 00pa30BaHUs BBIICICHBI
CIIEyIOIINe CoAepKaTeIbHO-MeTonn4Yeckue auauu: «lIpencraBieHne naHHBIX U
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «DJIEMEHTHl KOMOWHATOPUKNY,
«BBenenue B Teopuro rpadoBy.

Coneprxanue mann «lIpemcraBieHre TaHHBIX W ONHCATEIbHAS CTATHCTHKAY)
CIIY)KAUT OCHOBOWM i1 (pOpPMHUPOBAHUS HABHIKOB pabOThI ¢ WHQOpMamuein: oT
YTEHUSI W WHTEpIpeTanuu WHGOpPMAIUK, NPEACTABIECHHON B TaOmuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHUS M aHalu3a JaHHBIX C



UCIIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
Paboras ¢ nmaHHBIMH, OOy4arolIUecsl ydarcs CYHUTHIBAaTh M HHTEPIPETHPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, MU OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U IPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW JUIA
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEKT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[loHsiTuEe BEpPOSTHOCTU BBOAMUTCS Kak Mepa MPaBIONOI00MsS Ciy4ailHOTro
cobopitus. Ilpm wu3ydeHun y4deOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
MPOCTEUIIMMHA ~ METOJIaMU  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
DKCIIEPUMEHTAax C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMU 3aKOHaMH, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3amaud. B ydeOHBIH Kypc BXOIST HayajdbHbIE MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KE€CTBAMU M OCHOBHBIMH OIIEPALIMSIMUA HAJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPBbl TPUMEHEHUS U1l PELICHUsS 3a/lad, a TAKKE HCMOJb30BAaHUS B JIPYTHX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 xnaccax uzydaerca ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX M ONKCATENIbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOMOWHATOpUKW», «BBemeHue B
Teopuro TpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heneio).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJHEHHE
Ta0NWI, YTCHWE ¥ TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. 3pneuenne nupopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALIUS IAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIee M HAaUMEHbIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHYUBOCTH.

CrnydallHBI SKCHIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH W
yacTtoTa. Posb MaJoBEpOSITHBIX M PAKTUUECKU JIOCTOBEPHBIX COOBITUN B IIPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn u nukinsl. 1yt B
rpadax. O06xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBneHue NaHHBIX B BUE TAOIML], TUarpamMmm, rpaukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepecedyeHue, aononHeHue. CBoiicTBa omnepauui
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKIIOUEeHUsS. Vcnonb30BaHWE TpaUUyecKOro NPEICTaBICHUS MHOXKECTB s
ONMCAaHNs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHNH 3a/a4.

M3mepenne paccerBaHus NaHHBIX. /ucnepcus M CTaHIApTHOE OTKIOHEHHE
YHCIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

DJieMEeHTapHble COOBITUS chaydaiiHoro ombiTa. Ciy4yaliHble COOBITHSL.
BepositHocTr  coObITHil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. Ciyyalinbiil BEIOOp. CBSI3b MEXKIY MalOBEPOATHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEepIIMH M yucioM pedep. Ilpasuiio
yMHOKeHHUs. Perienne 3aiau ¢ noMolpto rpagos.

[IpotuBomnomnoxueie coObiTusa. Juarpamma Oiinepa. OObenuHeHue U
nepeceueHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  criokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBmino ymHOxeHus. HesaBucumbie
coObrTus. Ilpencrapnenue skcriepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha



HAaXOXXJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIy4alHOTO HKCIIEPUMEHTA,
nuarpamm Jinepa.
9 KJIACC

[IpeacraBnenre JaHHBIX B BUAe TaOmUI, AuarpamM, TIpaduKoB,
UHTEpIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
pEeanbHbIM JAHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHus U YUCIO codeTaHUil. TpeyronbHUK
[Tackains. Pemienue 3aau ¢ UCHOb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BeposATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcneitanne. Ycenex u Heyaada. Cepuss MCHOBITAHMM 1O TMEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymm. BeposTHOocTH COOBITUA B CEpPUM  HUCIBITAHUM
bepnyun.

CrydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTMYECKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTHdecKkoe OKHUIAHUE U
JUCIIEPCUSl  CIYyYalHOM BEIMYMHBl «YHUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTP U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YelIoBeueCKOMn
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIS Pa3BUTHUS LMBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o K€ IIpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IIOCJIEACTBUI MJII OKPY’KAKOIIEH Cpeapl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH U OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

® BBIIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATh, (GOPMYJIHPOBATH UM  NPEeOOpPa3OBbIBATH  CYXKICHHS:
yTBEpIUTENIbHbIE U OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE U O0O0IIue,
YCIIOBHBIE;



® BBUIBIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTHUBOPEYMI;

e JenaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIACHUH (IIpsIMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOATEIHLHO HECIOXHbBIE J0Ka3aTeIbCTBa
MaTeMaTU4YecKux (PakToB, BBICTpPAWBATh APTYMEHTAIIMIO, MPHUBOJUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BBIOMpaTh CIOCOO perieHus ydeOHOW 3amaun (CpaBHHMBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMANMN C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

® UCIOJIb30BaTh BOINPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT I1O3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIUE NPOTUBOpPEUHE, MpPOoOIeEMYy,
CaMOCTOATENIbHO YCTAaHaBIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUINIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

® [IPOBOJUTH IO CAaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 O0BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;

® CaMOCTOSITENBHO (POpMyIUpOBaThH 000OIIEHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOCHMS, HUCCIEAOBAHMS, OIIEHMBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

® [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

® BBUIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

e BHIOMpPATH, AHANM3HPOBATH, CUCTEMATU3UPOBATb U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

e BpIOMpaTh (GOpMy TpenacTaBieHus WHGOPMAIMM W  WIIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u uX
KOMOMHAIIMSIMHU;

® OICHMBATh HAJAEKHOCTh HHGPOPMALMH MO KPUTEPUSM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

® BOCIPUHUMATH U (HOPMYITUPOBATH CYkKJACHHUS B COOTBETCTBUU C YCIOBUIMHU

U LEJSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHHUSI



B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4u, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

e B X0J1¢ 0OCYXJICHHSI 3a7aBaTh BOMPOCHI IO CYIIECTBY O00CYKIaeMOU TEMHI,
poOJIeMBbI, peIraeMoi 3aJaud, BRICKA3bIBATh UJCH, HAIICIICHHBIE HA TOWCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHAJIOra, OOHApYKUBaTh pa3jiM4ve U CXOJCTBO IMO3UIIMUMA, B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

® TMIPEACTABISATH  PE3ydbTaThl  PEIICHUS 3a/auu, HKCIIEPUMEHTA,
WCCJICIOBAHUSI, IPOEKTA, CAMOCTOSATEILHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

® [IOHUMAaTh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHAHONW ¥ WHIUBUIyaIbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

® [IPUHUMATH I1€Jb COBMECTHOM ACSATCIBHOCTH, TJIAHUPOBATH OPTaHU3AITUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, I0roBapuUBaTHCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

® y4acTBOBaTh B TPynmoBbeIX ¢Gopmax paboTel (0OCyXkaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOIMMNA MPOAYKT MO KPHUTEPHSIM,
chOpMYITMPOBAHHBIM YYaCTHHKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:
® CaMOCTOSITEJILHO COCTAaBJISATH IIJIaH, aJICOPUTM pEIIeHUs 3ajaud (WIH ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
® BIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U Pe3yibTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;
® [PEABUIECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPHU PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3YJbTaTa ACATEIHLHOCTU MOCTABICHHOMN 1IN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WA HEAOCTIKCHUS LEIH,
HaXOJUTh OIMUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 KJjacce oOydYarolMiicsi MOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutate uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTAaBIATh JAHHBIE B BUAE TaOJHI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpaMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKOoe, MeIuaHa, HauOoibllee M HaMMEHbIee 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIeH,
bu3MYEeCKUX BEIMYUH, aHTPONIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenus B 8 kJjacce oOydYarolmuiicsi TOIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

W3BnekaTe W mnpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabnuil, Tuarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUEC TaOJUII, JUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX ITOKA3ATEIEH: CPEIHMUX
3HAUCHUN U MEp pacceuBaHus (pa3max, TUCIIEPCHUS U CTaH/IapTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCJIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJII0ICHUIA.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBarh rpaduueckue MOAENTU: AEPEBO CIY4alHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSMHU: MHOXECTBO, IOJAMHOXECTBO, BBITIOJIHATH
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNEpPEeceuyeHHe, [OMNOJHEHUE,
MEePEYUCIATH AJIEMEHTBI MHOYKECTB, IPUMEHSATHh CBOIICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMH JIJI ONMCAHMS TIPOLIECCOB U SIBJICHH, B TOM YHCIIE NPU PELIEHUU 3a4a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:



W3Bnekatb u mpeoOpa3oBeIBaTh HH(OPMAILMIO, MPEICTAaBICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHJE TaONHUL, auarpamm, rpadukoB, MPEACTABIATH
JaHHBIE B BUJE TAONHUII, AUarpaMm, rpadruKoB.

PemaTe 3amaunm oOpraHu3oBaHHBIM TNEpeOOpPOM BApUAHTOB, a TaKXKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh OnucaTelbHbIE XapaKTEPUCTUKH JJII MAacCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTth 4acTOThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIIE MOJIb3YsICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHCclie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUN J10 TIEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNA bepHyuin.

VMeTp npencTaBIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSITHOCTEN.

NmMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos JIeKTPOHHBIE
Ne /it HauMeHoBaHuMe pa3iesioB U Komrpoabube  IIpaxTiueckie (undpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI padoThI
pecypchl
bubnuoreka [HOK
. lpencrannenne AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [HOK
2 OnucarenbHasi CTATUCTUKA 8 1 https://m.edsoo.ru/7f415fdc
. bubanoreka [HOK
3 Cotyualinas H3MEHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubanoreka HOK
4 Brenenne s Teopuio rpa¢os 4 https://m.edsoo.ru/7f415fdc
5 BeposatHocth M wacroTa 4 1 bubnuorteka HOK
CIIy9aiHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O6o0mIeHne, cucTeMaTU3aIus 5 9 butmmoreka [HOK
3HAHUH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 5

[TPOITPAMME



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 KVIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBbIE
Ne /it HaumenoBanue pasjgeiioB M Komrpoabubie  IIpaxTieckue (un¢posbie)
TeM NMPOrPaMMbl Bcero oOpa3oBaresibHbIC
patéoTbI patéoTbI
pecypchl
bubmmoreka [HOK
. Hosropenne kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
2 OnucarenbHas  CTATHCTHKA. 4 bubanoreka [HOK
PaccenBanue gqaHHbBIX https://m.edsoo0.ru/7f417tb2
bubanoreka HOK
3 Muowectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposTHocTh CITy4YalHOT O 6 1 bubmmoreka [HOK
COOBITHSA https://m.edsoo.ru/7f417fbh2
bubnuoreka [HOK
> Baenenue s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmoreka IHOK
6 Crtyuaitbie cobiTus 8 https://m.edsoo.ru/7f417fh2
7 O06o01IeHne, cUCTEMATH3AIHS 4 2 bubnuoreka [HOK
3HaHWH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB IIO 34 9 1

[TPOI'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne /it HaumenoBanue pasnenoB u Komrpoabube  IIpaxTieckie (uu¢posrbie)
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
bubnuoreka OK
1 [osTopenue kypea 8 kiacca 4 https://m.edsoo.ru/7f41§302
bubmoreka OK
2 DIEMEHTLI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41§302
bubanoreka HOK
3 FeomeTpuieckas peposTHoCT: 4 https://m.edsoo.ru/7f41a302
bubanoreka HOK
4 Henrranms beprystn 0 . https://m.edso0.ru/7f41a302
5 Cny4daitHas BeTM4YMHA 6 bubmmorexa HOK
https://m.edso0.ru/7f41a302
bubanoreka I[HOK
6 O600menue, KoHTpOI, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO 34 1 2
[TPOITPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KoJsnuecTBo 4acoB Jara JJleKTpPOHHBbIE UHU(pPOBbIE
. Tema ypoka Kourpoabnubsie IIpakTHueckmne o0pa3oBaTe/bHbIE
n/n Bceero U3Y4ECHUA
patéoTbI padoThI pecypchl
1 [IpencraBienue 1 bubnnoreka L[HOK
JAHHBIX B TaOIMIAX https://m.edso0.ru/863ec1f8
2 s o 1 bubmiorera LOK
https://m.edso0.ru/863ec324
TaOJIMYHBIM JaHHBIM
3 E:Taggggle{faeum ! 1 bubmmoreka [IOK
https://m.edso0.ru/863ec78e
TaOJIMYHBIX JTAHHBIX
4 [IpakTueckas 1 1
pabota "Tabmaummr"
['paduueckoe
MPE/ICTaBIICHUE
5 igl;fg;;x B BHIC 1 bubmmoteka [HOK
’ https://m.edsoo.ru/863ed18e
CTOJIOMKOBBIX
(cTonbuatkIX)
JTUarpaMm
Yrenue 151
6 EI(/)I;;II;;);?{HGHPHMGPBI 1 bubamotexa LOK
' https://m.edsoo.ru/863ed602
neMorpaduuecKux
JUarpaMm



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602

[IpakTnueckas

7 aGoTa bubanoreka LHOK
],? " https://m.edsoo.ru/863ed72e
Jlnarpammebl

o ueosue  waGop. BuGorera oK
pel https://m.eds00.ru/863ed846
apupMeTHIECKOE

9 ‘(—:Inznggzle HaGopLI. bubnnoreka I[HOK
A https://m.edsoo.ru/863ed846
apupMeTHIECKOe
MenuaHa 4YHCIOBOTO

10 Habopa. bubnuoteka HOK
Y CTOWYMBOCTD https://m.edsoo.ru/863edb3e
MeTHaHbI
MenuaHa 4YHCIOBOTO
Habopa.

11 9
YCTOMYHUBOCTH
MeIHaHbI

" Ha%a;f:lqeaf?g N bubnmoreka HOK
p " et https://m.edsoo.ru/863edcba
3HAYCHUS
HaubGonbmee u

13 HaVMEHbIIICe bubmmoteka [HOK
3HAYCHUS YHCIOBOIO https://m.edsoo.ru/863ee07a
Habopa. Pazmax
HauGonbmee u

14 HanMCHBIIICE

3HAYCHHUSI YHCIIOBOTO
Habopa. Pazmax



https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

Haubonbiee u
HanuMEHbIIIEe

15 3HAYEHUSI YKCIJIIOBOIO
Habopa. Pa3zmax
KontponsHas pabota
10 TEMaM
16 "IIpencraBneHue bubmnoreka [HOK
JIAHHBIX. https://m.edsoo.ru/863ee390
OmnucarenpHast
craTucThka'
17 | moemnemoers BuGmorera LIOK
https://m.edsoo.ru/863ee4bc
(mpumMepsI)
18 YacroTra 3HaYeHUN B bubmmoteka I[HOK
MAacCHBE JaHHBIX https://m.edso0.ru/863ee69c
bubanoreka LHOK
19 I'pynmuposia https://m.edsoo.ru/863ee9d0
20 ['mcrorpammbl
bubanoreka LHOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
22 | pates "Cupisan BuGmorexa LOK
P y? https://m.edsoo.ru/863eecc8
N3MEHYHUBOCTD
I'pad, BEPIINHA,
pebpo.
23 [IpencraBnenue BubmioTexa HOK

3aJa4d C TOMOIIBIO
rpada

https://m.edso00.ru/863eef52



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52

CreneHnp

(BaJICHTHOCTB)

24 BEPILUHBI. Yucno bubnnoreka [HOK
pébep m cymmapHas https://m.edsoo.ru/863efOba
CTENEHb BEPIIMH.

Llens 1 nuKI
Lenp n nukin. Iyt B

o5 rpade. bubnnoreka I[HOK
[IpencraBnenue 0 https://m.edsoo.ru/863ef236
CBSI3HOCTH Ipada

TR — BuGmorera LOK

https://m.edso0.ru/863ef3b2
rpadax

27 Ciy4ailHbIil ONBIT M bubnuoteka [HOK
ClTy4aifHOe COOBITHE https://m.edsoo.ru/863ef4d4
BeposTHocTh 151
4acToTa COOBITHSI.

Pousb

8 MaJIOBEPOSATHBIX U bubnuoteka HOK
PaKTUYCCKH https://m.edsoo.ru/863ef646
JIOCTOBEPHBIX
COOBITMII B MpUPOJIE
U B 0011ECTBE
MoHera u urpanbHas

29 KOCTb B  TEOpUU
BEPOSITHOCTEU

30 [IpakTueckas bubnuoteka LHOK

pabora "YacTtoTa

https://m.edso0.ru/863ef8a8



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8

31

32

33

BbINaAeHUs opJia”

KoHTtposbHas pabota
o TeMam
"CnyuaiiHas
U3MEHYUBOCTb.
['padri. BeposTHOCTh
CIIy4alHOTO
coObITHS"

[ToBTOpEHUE,
000011eHHE.
IIpencraBinenue
JTAaHHBIX

[ToBTOpEHUE,
000011eHHE.
OmnucarenbHas
CTaTUCTHKA

bubmnoreka LHOK
https://m.edso00.ru/863f0186

bubnuoreka I[HOK
https://m.edsoo.ru/863efa24

bubnuoreka I[HOK
https://m.edsoo.ru/863efbaa

34

IToBTOpEHUE,
o0o011eHue.
BepostHOCTB
CIIy4aHOTO COOBITHS

bubanoreka LHOK
https://m.edsoo.ru/863efecO

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34



https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

Kosn4yecTBO 4acoB

DJIEKTPOHHBIE LHM(pPOBHIE

Ne Mara
Tema ypoka Kontpoabubie IIpakTuueckue o0pa3oBaTeJIbHbIE
n/n Bcero U3Y4YECHUS
padoThI padéoTbI pecypchl
IIpencraBnenue
1 JTAHHBIX. 1 bubmuoreka [HOK
OnmcarenbHas https://m.edso00.ru/863f029e
CTaTHUCTUKA
CnyvaiiHas
5 W3MEHYHBOCTb. 1 bubanoreka I[HOK
CpenHHE  YHCIIOBOTO https://m.edso0.ru/863f03fc
Habopa
;| Soptme | bumorera 110K
https://m.edso00.ru/863f0578
Y4aCTOThI
Knaccuueckne monenu
4 TEOPUU BEPOSITHOCTEM: 1 bubnuoTteka LHOK
MOHETAa W WrpaJbHAs https://m.edsoo.ru/863f076¢
KOCTh
bubanoreka I[HOK
> OTiI0KCHHS L https://m.edso0.ru/863f0a50
5 Jlucniepcust 4MCI0BOTO 1 bubnuoteka [HOK
Habopa https://m.edsoo.ru/863f0a50
7 fffffﬁfﬁﬁ?e 1 bubmorexa HOK
https://m.edsoo.ru/863f0bfe
YUCJIOBOTO Habopa
8 Jluarpammbl 1 bubnuoTteka [HOK



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe

paccerBaHMs https://m.edsoo.ru/863f0ea6

9 MHO0xecTBO, bubmmoTteka [HOK
MOJIMHOKECTBO https://m.eds00.ru/863f1180
Onepauun HaJl

10 fgf:;g:;r:' bubmmoreka [HOK

’ https://m.edsoo.ru/863f143c
repeceyucHue,
JIOTIOJIHEHUE
CaoiicTBa  omnepanuii
HaJl MHO>KE€CTBAMM:

11 [IEPEMECTUTEIBHOE, bubnuoTteka [HOK
COYETATENBHOE, https://m.edso0.ru/863f1784
pacrpeenuTeabHOE,

BKJTIOUCHUS
12 Egzg)cizife?fne bubmmoreka HOK
https://m.edsoo.ru/863f198c
MHOKECTB
KoutponbHas pabora
13 ?0 TeMaM
Crarucruka.
Mmuosxectpa"
14 cagggfgg angJ"II;‘laﬁHBIe bubsmorexa LIOK
‘ https://m.edsoo.ru/863f1dec
COOBITHSA
bnaronpustcrByromue

15 3JIEMEHTapHbIC bubmmoreka [HOK

COOBITHSL. https://m.edsoo.ru/863f1dec

BepostHocTn



https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec

COOBITHIA

biaronpustcrByromme

DJIEMEHTApHBIE Bubnunoreka [HOK
16 COOBITHS. https://m.eds00.ru/863f1f72

BepostHoctn

COOBITHI

OnbIThI C

PaBHOBO3MOXXHBIMH Bubnunoreka I[HOK
17 3JIEMCHTAPHBIMU https://m.edsoo.ru/863f21ca

COOBITHSIMH.

Crny4yaliHbI# BBIOOD

OnebIThI C

PaBHOBO3MOXXHBIMU Bubnunoreka I[HOK
18 3JIEMEHTApHBIMH https://m.edsoo.ru/863f21ca

COOBITHSIMH.

CryyaliHbli BEIOOD

[IpakTtruueckas pabora
” OnbIThI c Bubnmoreka ITOK

PaBHOBO3MOXXHBIMH https://m.edso0.ru/863f235a

AIIeMEHTapPHBIMU

coOpITHSIMH"

bubanoreka [HOK

20 JlepeBo https://m.edsoo.ru/863f2a4e

CBolicTBa JiepeBa:

€IMHCTBEHHOCTD I1yTH, Bubmmoteka I[MOK
21 CYILLIECTBOBAHHE

BUCSAYEH BEPIIMHBI,
CBSI3b MEXKIY 4YHUCIIOM

https://m.edsoo0.ru/863f2bac



https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

BEpPIIMH W  YHUCIIOM
péodep

22 [TpaBuiio yMHOXKEHUS bubimorexa [OK

https://m.edsoo.ru/863f2cd8

23 [TpaBmiiO0 yMHOXKEHUS bubmmorexa HOK

https://m.edsoo.ru/863f2e36

24 [TpoTUBOMIOIOKHOE bubnuoTteka [HOK
coObITHE https://m.edsoo.ru/863f2f8a

s | Boomns Sascp T

N https://m.edso0.ru/863f3214
nepeceueHre CoObITUM
HecoBmecTHbIe

26 coopiTuss.  dopmyna bubmmoreka [HOK
CIIO’KEHUS https://m.edso00.ru/863f3372
BEPOSITHOCTEN
HecoBmecTHbIe

27 coopiTuss.  dopmyna bubmoreka [HOK
CIIOKEHUS https://m.edso00.ru/863f3764
BEPOSITHOCTEU
[IpaBuno yMHOXEHUS
BEPOSATHOCTEM.

28 VYcnoBHas bubanoreka [HOK
BEPOSATHOCTb. https://m.edso00.ru/863f38ae
HezaBucumeie
COOBITHS
Hpasio YVHOMCHHA bubmmoreka [HOK

29 BEPOSITHOCTEHN.

YcnoBHasa

https://m.edso0.ru/863f3b06



https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06

BEPOSITHOCTb.
He3asucumelie
COOBITUS

[IpencraBinenue
CIIyYalHOT O
JKCIIEPUMEHTA B BUJIC
JepeBa

30

IIpencraBnenue
CIIy4aillHOTO
AKCIIEPUMEHTa B BUJIE
nepeBa

[ToBTOpEHUE,
00o011IeHuE.
[IpencraBnenue
JTAHHBIX.
OnucarenbHas
CTaTHUCTUKA

31

32

bubmmoreka [HOK
https://m.edso0.ru/863f3cbe

bubnmuoreka [HOK
https://m.edsoo0.ru/863f3f20

bubnmuoreka [HOK
https://m.edso0.ru/863f4128

[ToBTOpEHUE,

33 ob6o6menue. ['pador

bubanoreka I[HOK
https://m.edso00.ru/863f4312

KoutponbHas pabora
1o TeMaM
"CnyuaiiHple COOBITHSI.
BepositHocTs. ['padnr”

OBLIEE KOJIMYECTBO
YACOB 11O I[TPOT'PAMME

34

34



https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KVIACC

KoanuecTrBo yacoB

DJIEKTPOHHBIE LHM(pPOBHIE

Ne Mara
Tema ypoka Kontpoabubie IIpakTuueckue o0pa3oBaTeJIbHbIE

n/n Bceero U3YYCHUS

padoThI padéoTbI pecypchl

1 [IpencraBnenue 1 bubmuoTteka [HOK
JTAHHBIX https://m.edsoo.ru/863f47ea

5 OnucarenabHas 1 bu6anoreka I[HOK
CTaTUCTHKA https://m.edsoo.ru/863f47ea
Oneparun HaJ

3 1
COOBITHSMH
He3zaBucumocTs

4 . 1
COOBITHI

5 KomMOunaropnoe 1 bubnuoTteka [HOK
MIPABIJIO YMHOKCHUS https://m.edsoo.ru/863f4e16
[TepecTaHOBKH.

6 dakropuall. 1 bubnuoTteka [HOK
CoueTaHust U YHCIIO https://m.edsoo.ru/863f4el6
COYETaHMI

7 TpeyronbHUK 1 bubnuoTteka [HOK
[Mackans https://m.edso0.ru/863f5014
[TpakTrueckas
pabota "Brluncnenue

8 neromaomamew 1 ! Batimioreia LOK

https://m.edso00.ru/863f5208
KOMOWHATOPHBIX
byHKINHA

AIEKTPOHHBIX



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

10

11

12

tabnuir"

['eomeTpuueckas
BEPOATHOCTb.
CnyyaliHbpli  BBIOOD
TOYKU U3 QUTYpHI Ha

IJIOCKOCTH, u3
OTpe3Ka, u3 JyIu
OKPYXHOCTH
['eomeTpuueckas
BEPOSATHOCTb.

CnyuyaiiHpIi  BBIOOD
TOYKU U3 PUTYpHI Ha

IIJIOCKOCTH, u3
OTpe3ka, U3 JIyr'u
OKPY>KHOCTH
['eomeTpuueckas
BEPOSATHOCTb.

Cnyualinplii  BBIOOD
TOYKU U3 (PUTYpHl Ha

IIJIOCKOCTH, u3
OTpe3Ka, U3 Iyru
OKPY’KHOCTH
['eomeTpuueckas
BEPOSATHOCTb.

CnyuaiiHbpli  BBIOOD
TOYKU U3 (PUTypsl Ha
IUIOCKOCTH, u3
OTpe3Ka, U3 Jyru
OKPY>KHOCTH

bubnmmoreka [HOK
https://m.edsoo0.ru/863f5884

bubnmuoreka [HOK
https://m.edso00.ru/863f5a50

bubnuoreka I[HOK
https://m.edsoo.ru/863f5bfe

bubamoreka [HOK
https://m.edso0.ru/863f5e10



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10

13

HMcnpiTanue. Ycnex u
HeyJaya. Cepus
WCHOBITAaHUHN 110
IIEPBOTO yCIiexa

bubmmoreka [HOK
https://m.edsoo0.ru/863f6162

14

15

16

17

HcnpiTanue. Ycnex u
HeyJaya. Cepus
UCIIBITaHUMN bi (o)
MIEpBOTO ycIiexa

HUcneiTanne. Ycnex u
Heyzaaua. Cepus
HWCHBITAaHUN 110
IIEPBOrO ycriexa

Hcnbitanus
beprymm.
BepostHocTn
COOBITMII B cepuu
WCTIBITAaHUN
beprymm
HcnbiTanus
bepnymnm.
BepostHoctn
COOBITMII B cepuu
WCTIBITAaHUN
bepnyium

bubmmoreka [HOK
https://m.eds00.ru/863f6356

bubnuoreka I[HOK
https://m.edsoo0.ru/863f64d2

bubnuoreka I[HOK
https://m.edso00.ru/863f6680

18

[IpakTnueckas
pabora "WcneiTaHus
beprymnn"

bubnuoreka I[HOK
https://m.edsoo0.ru/863f67de

19

CrnyyaiiHas BEJIMYHMHA

bubanoreka IHOK



https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

u pacrpezeieHme https://m.edsoo.ru/863f6b44
BEPOSATHOCTEU
MarteMaTH4ecKoe
20 ;Eiﬁgﬁzgz " bubmmoTteka LHOK
e https://m.edsoo.ru/863f6da6
Cly4yaiiHOU
BEJIMYUHBI
[Ipumepsl
MaTEeMaTHIECKOTO
21 OXXKUIaHUS Kak bubnuoreka [HOK
TEOPETUIECKOTO https://m.edso0.ru/863f6f86
CpeIHEro 3Ha4YCHUS
BEJIMYHHBI
29 [lonsatTne o 3aKoHE bubmmoTteka [HOK
OOJIBIINX YHCET https://m.edso0.ru/863f72c4
23 f&iﬂiﬁieﬁ c bubmmoreka [HOK
https://m.edso0.ru/863f7652
ITOMOIIbIO YaCTOT
24 [IpumeneHne 3akoHa bubnuoTteka [HOK
OOJIBIINX YHCET https://m.edsoo.ru/863f7116
O06o011enue,
o5 ;E;;Zﬁ?THSaHHH bubmoreka [HOK
‘ https://m.edso0.ru/863f783c
IIpencrasinenue
JTAaHHBIX
O0o0Omenue,
26 CHUCTEMATU3ALHA

3HAHUM.



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

OnucarepHas
CTAaTUCTHUKA

27

O6006m1eHME,
CHCTEMAaTH3aIH
3HaHUM.
IIpencraBinenue
JIQaHHBIX.
OmnucarenpHas
CTaTHUCTHKA

bubnmmoreka [HOK
https://m.edsoo0.ru/863f893a

28

29

30

31

O06006m1eHME,
CUCTEMATU3ALUS
3HaHUM.
BepostHOCTB
CIIy4aitHOTO COOBITHS

O06006m1eHME,
CHUCTEMaTH3AIH
3HAHUM.

BeposatHOCTb
CJIy4alHOI O

COOBITHS. DJIEMEHTHI
KOMOWHATOPUKHU

O06006m1eHME,
CHCTEMAaTH3aIs
3HAHUHA. DJIEMEHTHI
KOMOMHATOPUKHU

O0o0Ommenue,
CHCTEeMaTH3aIUs
3HAHUMK. DJIEMEHTHI
KOMOWHATOPUKHU.

bubnmuoreka [HOK
https://m.edsoo.ru/863f7a4e

bubanoreka [HOK
https://m.edsoo0.ru/863f7c9c

bubnuoreka I[HOK
https://m.edso00.ru/863f7e54

bubnuoreka I[HOK
https://m.edso00.ru/863f8408



https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408

Ciyqaitnbie
BEJTUYUHBI u
pacnpeneneHus

O06o0611eHuE,
CUCTEMaTHU3ALIMS

32 3HaHui. CryvaliHble
BEJTUYUHBI u
pacrpeeneHus
Hrorosas
KOHTpOJIbHasA padboTa

O0o011€eHuE,
34 CUCTEMATH3AIUA
3HAHUU

33

1

bubnmmoreka [HOK
https://m.edsoo.ru/863f861a

bubnmuoreka [HOK
https://m.edso00.ru/863f8b56

OBILIEE  KOJIMYECTBO
YACOB II1O ITPOI'PAMME

34 1



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. Bunenkun H.A., KoxoB B.U.,YecnokoB A.C. u npyrue Marematuka: 5-it
KJ1acc: 6a30BbIN ypoBeHb:yueOHUK: B 2 yacTsax M. [IpocBemenue 2023

2. A.T' ' Mepansk, B.B.ITononckuit, M.C. Skup.; nox penakmueit [Togonbsckoro B.E
Marematuka 6 kiacc Benrana -I'pad, 2022

3. Makapsiue FO.H., Munmok H.I'., HemkxoB K.M. u npyrue; mox pen.
TemsikoBckoro C.A. Anrebpa 7 xi1.-M.: [Ipocsemenue, 2023
JI.C.Aranacsan,B.®.byty308B, C.b. Kagomiies, 2.1". [To3usik, N.N.FOauna
['eomerpus 7-9 kimacesl M. [Ipocsemenue 2020

4. N.P. Boiconkmii, 1.B. Slmenko Marematuka. BepostHOCTh 1 cratuctuka: 7-9
KJIacChI: 0a30BBIN YPOBEeHB: yueOHUK B 2 yacTsax M. [Ipocsemenue, 2023.
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Marematuka : 5—6-e kiacchl : 6a30BbI YPOBEHb : METOJIMYECKOE MMOCOOUE K
MPEAMETHON JTUHUU

yueoHukoB 1o maremaruke H. 5. Bunenkuna, B. 1. XKoxosa, A. C. YecHokoBa u
Ip. — 2-¢ u3x., crep. — Mocksa : [IpocBemnienue, 2023.

2. Maremaruka : 6 kiacc : meroguueckoe nocooue / E.B. bynko, A.I'. Mep3isik,
B.b. Ilononckuit u ap. — 2-e uza., nepepad. — M. : Benrtana-I'pad, 2020.

3. Maremartuka. Anrebpa : 7—9-e¢ kitaccel : 6a30BBI YPOBEHb : METOIUYCCKOEC
nocodue K npeaMeTHol TuHuM yuyeoHukoB no anredope FO. H. Makapsruesa, H. T
Munniok, K. U. HemkoBa u ap./ —2 e u3a., crep. — Mocksa : [Ipocsemienue,
2023.

4. Maremaruka. ['eomeTpust : 7—9-¢ kmaccel : 6a30BbIA YPOBEHD : METOAMYECKOE
nocobue K npeaMeTHon JuHUU yueOHukoB no reomerpun JI. C. Atanacsina, B. @.
byry3osa, C. b., Kagomuepa u ap./ — 2-e u3a., crep. — Mocksa : [IpocBemienne,
2023.

5. Maremarnka. BepossTHOCTh U cTaTUCTHKA : 7—9-¢ KI1acchl : 0a30BBIA YPOBEHb :
METOJMYECKOE TOCOOMEe K MPEAMETHOW JIMHUM y4Y€OHHKOB MO BEPOSTHOCTH U
cratuctuke U. P. Breicorkoro, 1. B. fAmenko nox pen. . B. Amenko. — 2-e uzn.,
crep. — Mocksa : [Ipocsemenue, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBbI CETH
UHTEPHET

1. https://resh.edu.ru/about

2. https://fipi.ru/

3. http://lwww.school.edu.ru

4. https://uchi.ru/

5. https://myschool.edu.ru
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