AHHOTanus K padoveit mporpamme no Maremartuke 5-6 Kiace

2.1.7.1. Pabouass mporpamma 10 yueOHOMY mpeameTy «MaremaTuka
(6a30BBIN ypoBeHB) (IpeaMeTHas 00acTh «MaTeMatnka u nHGopMaTHKay) (1aaee
COOTBETCTBEHHO — IMporpaMmMa II0 MaTeMaThKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENBHYIO 3alUCKY, COJEpKaHHe OOYy4YEeHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHHMSI POTPAMMBI IO MATEMATHKE.

2.1.7.2. IlosicHuTenbHas 3aIUCKa.

2.1.7.2.1. [Iporpamma 1O MareMaTuke s oOydaromuxcs 5-9 Kiaccos
pa3pabotana Ha ocHoe ®I'OC OOO. B mporpamMme mo MaTeMaTHKE YUTECHBI UCH
Y TIOJIO>KEHMSI KOHIIEIMHU Pa3BUTUS MaTeMaTUYeCKOro oopa3oBanus B Poccuiickoit
denepanu.

2.1.7.2.2. [IpenmMeToM MaTeMaTUKH SIBISIOTCA (HyHIaMEHTAIbHBIE CTPYKTYPHI
HAIIeT0 MUpa — NPOCTPAHCTBEHHbIE (OPMBbI U KOJIMYECTBEHHbIE OTHOIICHHUS (OT
OPOCTEHIINX, YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIMbBITE, N0 JOCTATOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJIsi Pa3BUTHS HAYYHBIX W MNPUKIATHBIX HAEH).
Maremaruueckue 3HaHHSA OOECIIEUMBAIOT MMOHMMAHHUE MPHUHIMIIOB YCTPOMICTBA M
UCIIOJIb30BaHUSI COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M  HUHTEPHPETALUIO
COLIMAJIbHON, 3KOHOMHYECKOH, MOJIUTUYECKON HMH(OpMAaLNY, al0T BO3MOXXHOCTh
BBITNOJIHATH PaCYEThl U COCTABIISATH AITOPUTMBbI, HAXOUTh U IPUMEHATH (POPMYIIbI,
BJIQ/IETh MPAKTUYECKUMHU NPUEMaMU T€OMETPHUUECKUX M3MEPEHUI M MOCTPOCHUH,
YUTaTh MHPOpPMALMIO, PEACTABICHHYIO B BUAE TaOJHI, AMArpaMM U IpaduKoB,
XKUTh B YCIOBUSAX HEONPEICIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIN XapakTep
CITy4alHbBIX COOBITUM.

2.1.7.2.3. Uzyuenue MaTeMaTUKH dbopmupyer y oOyyJarommxcs
MaTEeMaTHYeCKUd CTWJIb  MBIIUICHUS, TPOSIBISIIONIMICS B  ONPEASIEHHBIX
YMCTBEHHBIX HaBblKaxX. OOydaromiyecss OCBauMBaIOT TaKue NPUEMBI M METOJIbI
MBILUICHUS], KaK MHIAYKIUS U JAeTyKIusi, 0000IIeHNe U KOHKpPETH3alus, aHajIu3 U
CUHTE3, KJaccUpuKalus M CUCTeMaTh3alus, aOCTparupoBaHUE W AaHAJIOTHS.
OOBEKThl MaTeMaTHYECKHX YMO3aKIIOUEHUH, MpaBWia HMX KOHCTPYHPOBAHHUS
pacKpbIBalOT MEXaHU3M JIOTUYECKMX IMOCTPOEHHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHust (HopMyIHpoBaTh, 0OOCHOBBIBATh U JOKA3bIBATH CYXACHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbllUIeHHe. W3ydeHne wmaTteMaTtuku oOecreurnBaeT
dbopMUpOBaHKE ANTOPUTMHYECKON KOMITOHEHTHI MBIIIJICHHUS ¥ BOCTIUTAHUE YMEHHH
JEHCTBOBATh TIO 33JaHHBIM alTOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHHIE U
KOHCTPYHpOBaTh HOBblE. B mponecce pemieHus 3anady — OCHOBOW Yy4eOHOMU
JIESTEIIbHOCTH Ha ypOKaX MaTeMaTHKW — Pa3BUBAIOTCS TBOpYECKas M MPUKJIAJIHAS
CTOPOHBI MBITIICHUSI.

2.1.7.2.4. O6yuenue Marematuke Ja€T BO3MOXKHOCTb pa3BUBATh Yy
oOyJarolmuxcs TOYHYIO, palMOHaJIbHYI0 M HWH(GOPMATUBHYIO peYb, YyMEHHE
oTOuparh HamOOJIee TMOIXOMAIINE S3BIKOBBIC, CHMBOJIMYCCKHE, TpadruuecKue
CpEeICTBA JJIsl BRIPAXKECHUS CY>KJICHUHN U HaIJIATHOTO UX MPECTaBICHUS.

2.1.7.2.5. [Ipn n3yyeHnn MaTEMaTHKH OCYIIECTBISIETCS 00lee 3HAKOMCTBO C
METOJIaMU MO3HAHUS 1eUCTBUTEIBHOCTH, IPEICTABICHUSIMH O IPEIMETE U METOAAaX
MaTEeMaTHKH, UX OTJIMYMH OT METOJOB JPYTUX €CTECTBEHHBIX M T'YMaHUTApPHBIX



HayK, 00 OCOOEHHOCTSAX MPUMEHEHHs MaTEeMaTHUKW [Js PEHICHHs] HayYHbIX H
MIPUKJIAIHBIX 3a]1a4.

2.1.7.2.6. ITpuoputeTHBIMU TIeJsIMH OOyYeHHs MaTeMaThke B 5-9 kiaccax
SABJISIFOTCSL:

dbopMHpOBaHUE LIEHTPATBHBIX MAaTEMATUUECKUX MOHATUN (YUCIIO, BEJIIMYUHA,
reoMerpuyeckas (purypa, nepeMeHHasi, BEposiTHOCTb, (DYHKIIHs ), 00€CIIeUNBAIOIINX
MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh  MaTeMaTHYECKOTO  0Opa3oBaHUs
00y4JaroImxcs;

NOJIBEICHHE O0yYarouIuXcsl Ha JOCTYIMHOM JJII HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOLIEr0 MUpa, MOHHUMAHHE MAaTEeMaTHKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

Pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydYarommxcs,
MO3HABATEJIbHOM  AKTHUBHOCTH, MCCIIEJOBAaTEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKH;

¢opMupoBaHrue (PyHKIIMOHAJIBHON MaTeMaTHMYeCKOHM I'pPaMOTHOCTH: YMEHHUS
pacmo3HaBaThb ~ HPOSIBJICHHS ~ MaTEMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YYCHUU APYTUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE MATEMATUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBI MaTEMAaTHUYECKUW armapar JUisl PElIECHUs] TMPaKTUKO-
OPUMEHTUPOBAHHBIX 3a/Ja4, WHTEPIPETHUPOBATb M OLEHUBATHh IOJYyYECHHbIE
PE3YJIbTATHI.

2.1.7.2.7. OcHOBHBIC TUHUM COJECP)KAHUSI MPOTPaMMBI IO MateMaTuke B 5—9
kiaccax: «Hucna u BbIUUCIEHUSY, «AnreOpa» («AnredOpanueckue BBIPAXKEHUSD,
«YpaBHEHUsI M HepaBEHCTBa»), «DyHkmuu», «l'eomerpus» («I'eomerpuueckue
(burypsl 1 ux cBorcTBay, «M3MepeHne reoMeTpuuecKuX BeIMInH»), «BeposaTHOCTh
M CTaTUCTUKa». JlaHHbIE JMHUM pPa3BUBAIOTCS MapaJUIeIbHO, KaxJaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYTroil, a
B TECHOM KOHTAaKT€ U B3aUMOJICHCTBUH.

CopnepxaHue mporpamMMbl MO MaTeMaTHKE, PACHpPEldeN€HHOE [0 Tojam
o0y4eHHUs, CTPYKTYPHPOBAHO TaKuM 00pa3oM, dYTOObI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM O0ydaromuecs: o0pamaiuch HEOJTHOKPATHO, YTOObI
OBJaJICHUE MAaTeMaTUYECKMMHU TIOHSATUAMU UM HABBIKAMU OCYIIECTBISIOCH
MOCJIEIOBATENBHO U IOCTYNATENBHO, C COOIIOIEHUEM MPUHIIUIIA IPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKCH B OOIIYIO0 CUCTEMY MAaTEMaTUYECKUX MPEACTaBICHUM
oOy4Jarommxcs, pacuupsis U yriayosnsas e€, oOpa3ys MPOYHbIE MHOKECTBEHHBIE
CBSI3H.

2.1.7.28.B coorBerctBun ¢ @®OI'OC OOO wmareMaTtvka SIBISETCS
00s13aTeNIbHBIM YU4E€OHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHMS.
B 59 kmaccax MaremMarvka TpaJuLMOHHO H3y4aeTcs B paMKax CIEAYIOIIHX
y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«Anrebpa» (BKIIOYAs ODJIEMEHTHl CTATUCTUKM W TEOPUU BEPOSTHOCTEH) U
«I"'eomeTpusi». [IporpaMMoii Mo MaTEMATUKE BBOJUTCS CAMOCTOSATENbHBIA yUE€OHBII
Kypc «BeposITHOCTb M CTaTHCTHKAY.



2.1.7.2.9. O6miee 4nciio 4acoB, PEKOMEHI0BAHHBIX JIJI U3YYCHHS MATEMATHKU
(6a30BBIN YypOBEHB) HA YPOBHE OCHOBHOTO 00I1Ier0 oOpazoBaHus, — 952 yaca: B 5
kiacce — 170 gyacoB (5 yacoB B Hefiento), B 6 kiacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 7 kimacce — 204 4gaca (6 yacoB B Hejeno), B 8 kiacce — 204 4daca (6 yacoB B
Hegeno), B 9 kiacce — 204 yaca (6 4acoB B HEJIEIIO).

2.1.7.3. I3yueHne MatreMaTHKU Ha YPOBHE OCHOBHOI'O OOINETr0 0Opa3oBaHMS
HaIpaBJIeHO Ha JOCTUKEHUE O00YYalOlUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHUS YIEOHOTO IIpeIMeETa.

2.1.7.3.1. JInuHOCTHBIE PE3YyIbTATHl OCBOEHHUS MPOTPaMMbl MO MaTEMaTHKE
XapaKTepU3yIOTCs:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBICHUEM HHTEpeca K NPOLLIOMY UM  HACTOSAIIEMY POCCHUUCKOMN
MaTeMaTUKH, I[EHHOCTHBIM OTHOIIEHHWEM K  JIOCTH)KCHHUSM  POCCHUHCKHX
MaTEMaTUKOB U POCCHUUCKOW MATEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO ITHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) TpaKIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U pPeallu3alluu €ro
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUMU, MPOUEAYP TPakIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHHEM JOCTIDKCHHH HAyKH, OCO3HAHHEM BaKHOCTH
MOPaTbHO-ITHUECKUX MPUHITUTIOB B JIEATEIBHOCTH YIEHOTO;

3) TpyI0BOE BOCITUTAHUE:!

YCTaHOBKOW Ha aKTUBHOE YydYacTHE B PEIICHUHM TNPAKTUYECKUX 3a1ad
MaTEeMaTHYECKON HaIpPaBICHHOCTH, OCO3HAHHUEM BAXKHOCTH MaTEeMaTHUECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccruoHaIbHOM
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHOU TPACKTOPUH 00pPa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTEH;

4) 3CTETHYECKOE BOCITUTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAJBHOMY M  AICTETHMYECKOMY BOCHPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHUN, YMEHUIO BUICTh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MMO3HAHUS:

OpUECHTAIMEe B [EATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
NpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYe€IOBEKa, MPUPOIBI U
o0IIecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKhM Kak cdepbl UYeIOBEYECKOM
JESTEIIbHOCTH, ATAoB €€ Pa3BUTHS M 3HAYUMOCTU JJI PA3BUTHUS ITUBUIIM3AIINH,
OBIIAJICHUEM SI3bIKOM MAaTEMaTUKH U MaTeMaTHYECKOW KyJIbTYpPOW KaK CPEICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEUIIMMU HaBBIKAMH HCCIIEIOBATEIHCKON
NeSITEIIbHOCTH;

6) ¢pusudeckoe BocmuTaHue, (HOPMUPOBAHHE KYJIbTYPHI 3JI0pPOBbS U
HMOLIMOHAIBHOTO OJIArONnoTyYus:

TOTOBHOCTBIO MPHUMEHITh MaTeMaTHYeCKHE 3HaHHA B HMHTEpEcax CBOEro
3M0pOBBS, BEIEHUS  3JA0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,



cOamaHCUPOBAHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABbIKA peIIeKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa JIPyroro 4eIoBeKa;

7) 9KOJOTHYECKOE BOCIIUTAHHE:

OpHEHTallMel Ha TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU IS pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKpYKaloleh Cpe/ibl, MIIaHUPOBAHMS MMOCTYNKOB U OLEHKH
WX BO3MOXHBIX MMOCJIEACTBUI JJISI OKpYXaIolEel cpefibl, 0CO3HAHUEM TI100aJIbHOTO
XapakTepa dKOJOTHYECKHUX MPoOJieM U MyTeil UX pelIeHHs;

8) amanTanus K U3MEHSIOMIMMCS YCIIOBUSM COITUATLHOW U MIPUPOTHOM CPEIBL:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JAESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW ACSITENbHOCTU
HOBBIC 3HAHUS, HABBIKK M KOMIIETEHIINH U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHHUW, B TOM YHCIE
(bopMyIupOBaTh UJIEU, OHITUS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEMH, IUIAaHUPOBAaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBAThH
IPUHUMAEMble pPEIIEHUs U JAEUCTBUSA, (POPMYIUPOBAaTh U OLIEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

2.1.7.3.2. B pe3ynpraTte OCBOCHHS MPOTPAMMBI 10 MAaT€MaTHKE Ha YPOBHE
OCHOBHOTIO oOmiero obOpa3oBaHuss y oOydaromierocss OyAyT CcQOpMHUPOBAHBI
MeTanpeIMETHbIE PE3YIBTaTHI, XapaKTePU3YIOIIHECS OBIIaJICHHEM
YHHUBEPCaIbHBIMU MO3HABaTEIbHBIMHU ICUCTBUSIMH, YHHUBEPCATHbHBIMU
KOMMYHHKATHBHBIMUA ~ JEHCTBUSIMH W YHHBEPCAJbHBIMU  PETYIATUBHBIMHU
JCUCTBUSIMH.

2.1.7.3.2.1. YHuBepcalbHbIE T[IO3HABATENbHbIE JIEUCTBUS 00ECIICUNBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IPOIIECCOB OOy4aromuxcs (OCBOCHHE
METOJOB  TO3HAHUS  OKPYXAlOUIero  Mupa, MPUMEHEHUE  JIOTHYECKHX,
MCCJIEIOBATENLCKUX OTIEpallnii, yMEeHUN paboTaTh ¢ HHGOPMAIIUEH).

2.1.7.3.2.2. Y obyuatomerocs OynyT copMUpOBaHBI CIeAyrOmue 0a3oBbIe
JOTHYECKHE JAEMCTBUS KaK YacThb YHHUBEPCAIbHBIX IO3HABATEJbHBIX Y4EOHBIX
JICUCTBUM:

BBISIBJISITH M XapaKTepU30BaTh CYIICCTBEHHBIC MPHU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXIy TMOHATHSAMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TIOHATHH, yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBaHUS /17151 00OOIICHMS U CPaBHEHMsI, KpUTEPUU MTPOBOAMMOIO aHAIN3A,

BOCIIpUHUMATh,  (opMynHpoBaTh W  MPeoOpa3oBBIBATh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEY NS B
dakTax, AaHHBIX, HAOJMIOACHUSIX M YTBEPKACHUAX, MpeajiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYNH;

IPOBOAUTH BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKU, JACTYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;



pa3duparh J0Ka3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUU (TpPAMBIE U OT
NPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JI0KAa3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAUBATh apTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;

BBIOMpaTh cmoco0 pemieHus y4deOHOM 3agaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

2.1.7.3.2.3. Y oOyuatomerocs OyayT copMUpPOBaHBI CIEAYIOIMHE 0a30BbIE
UCCIIEIOBATENIbCKUE JCHCTBUS KaK 4YacThb YHUBEPCAJIbHBIX MO3HABATEIbHBIX
y4eOHBIX JEHCTBUI:

UCIIONIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHMUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOe, (OpMHUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

CaMOCTOSITENILHO (OPMYJIMpPOBaTh OOOOIIEHUS M BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

2.1.7.3.2.4. Y obOyuatomerocs OymyT cpopMHpOBaHBI yMEHHUS padbOTaTh C
uHpOpMaIel Kak 4acTh YHUBEPCATbHBIX MO3HABATEIBHBIX YICOHBIX JEHCTBHIA:

BBISIBJISITH  HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAIUHU, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BBIOMpATh (QopMy TpeACTaBICHHS WHGOPMAIMM U  WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OIICHMBATh HAAEKHOCTh WHGOPMAIIMM 10 KPUTEPHUSIM, MPEII0KEHHBIM
YUUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

2.1.7.3.2.5. YHuBepcanbHble KOMMYHHKAaTHUBHBbIE JE€HCTBUS OO0ECIEUnBaIOT
c(hOpMUPOBAHHOCTh COLIUMAIIBHBIX HABBIKOB O0YYaIOIINXCS.

2.1.7.3.2.6. Y oOyuaromerocst OyayT chOpMUpOBaHbl YMEHHSI OOLICHUS Kak
JaCTh YHUBEPCATbHBIX KOMMYHHUKATUBHBIX YI€OHBIX JICHCTBHIA:

BOCTIPUHUMATh U (OPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMHU H
HEeJISIMHA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THACHMEHHBIX TEKCTax, JaBaTh IMOSCHEHHsI MO XOJYy peUIeHHs 3aJayd |
MOJIYYCHHBIM PE3yJIbTaTaMm;

B XO7le 00CYX/IE€HHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEeMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peIlIeHus, COIMOCTABISATH CBOM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuue U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;



NPECTaBIATh PE3yAbTaThl PEUICHHs 3aJauM, SKCIIEePUMEHTa, UCCIIeOBaHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

2.1.7.3.2.7. Y oOy4aronierocst OyayT cpopMUpPOBaHbI yMEHUS COTPYIHUYECTBA
KaK 4acTh YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX yU€OHBIX JEHCTBUM:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIAWUBUIYaTbHON
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

NPUHUMATH II€JIb COBMECTHOM JI€ATEIbHOCTH, IJIAHHUPOBATh OPraHU3ALUIO
COBMECTHOM palOThI, pacnpenessT BUIbl padOT, AOTrOBapHBAThCSA, OOCYXKIATh
MIPOIIECC U PE3YNIBTAT PA0O0THI, 0000MAaTh MHEHUS HECKOJIBKIX YEIOBEK;

y4acTBOBaTh B IPYMIIOBHIX (hopMax paboThl (00CyXaeHHS, 0OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI M IPYTHE), BHIMOIHITH CBOIO YaCTh padOTHI U KOOPIUHUPOBATH
CBOM JCHCTBHS C IPYTHUMH YWICHaAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIa/Ia
B O0mMi TPOAYKT 1O KpUTEPUSAM, C(HOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMMOJCHCTBHUSL.

2.1.7.3.2.8. YHUBepCaJIbHbIE  PETYJIATUBHBIE  JEHCTBUA  00ECIEUUBAIOT
(OpMHUPOBAHNE CMBICTIOBBIX YCTAHOBOK U YKM3HEHHBIX HABBIKOB JIMYHOCTH.

21.7.3.29.V¥ oOy4aronierocs OyayT c(hOpMHUPOBAHBI YMEHHUS
CaMOOPTaHMU3aIMU KaK 4acTh YHUBEPCAIbHBIX PETYJISTUBHBIX yU€OHBIX JEHCTBUM:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pElIeHHs 3ajadd (MU €ro
4acTb), BBIOMpATh CMOCOO peHieHus ¢ YYETOM HMEIOIIUXCA PECypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH BaPHUAHTHI
pelieHuii ¢ yaéToM HOBOM MH(POPMALIHH.

2.1.7.3.2.10. Y oGyuatomerocst 0yayT chopMHpOBaHbl YMEHHSI CAMOKOHTPOJIS
KaK 4acCTh YHUBEPCAIBHBIX PETYJISATUBHBIX yUeOHBIX IEHCTBUM:

BJIAJETh CMOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yJibTara
peleHuss MaTeMaTHYeCKOH 3a1a4u;

IpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJibTaTa AESTENIbHOCTH MOCTaBICHHON LEIH U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTUKEHUSI WM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

2.1.7.3.3. [IpenmeTHble PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI MO MaTEMAaTHKE
MIPEJICTaBJICHBI 110 To/laM O0y4YeHHS B paMKaX OTIEIbHBIX YUYEOHBIX KypcOB: B 5—6
Kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anredpay,
«I"'eomeTrpust», «BEpOsSTHOCTB U CTATUCTUKAY.

2.1.7.4. ®denepanbHas paboyas nporpamma yueOHOro kypca «Marematukay B
5—-6 kiaccax (J1ajiee COOTBETCTBEHHO — ITporpaMmMa yueOHoro kypca «MaremaTukay,
y4eOHBIN KypC).

2.1.7.4.1. TlosicHuTenbHAs 3aMKCKa.

2.1.7.4.1.1. TlpuoputeTHHIMU TIEJISIMU OOY4YEHUSI MaTeMaTUKe B 5—6 Kiaccax
SIBIISIIOTCA:



POIOJDKEeHNE (DOPMUPOBAHUST OCHOBHBIX MAaTEMAaTHYECKUX MOHATHH (YHUCIIO,
BEeNMYMHA, TeoMeTpuyeckas ¢urypa), oOecrneunBaronMX MPEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs O0yUaIOIINXCS;

Pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEHM OOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0OBATEIbCKUX YMEHUM, UHTEpeca K U3yUYCHUIO
MaTEeMaTUKHU;

NoJIBeICHHE OOYyYarouuxcsli Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYIKAIOIIETO MHPA;

dbopmupoBaHre (PYHKITMOHATHPHOW MAaTEeMAaTHYECKOW TPAaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTEMaTHYECKHE OOBEKTHI B PEAbHBIX JKMU3HECHHBIX CHUTYaIHSX,
MPUMEHSATH OCBOSHHBIC YMEHHUSI JIJISI PEIICHUS TPAKTUKO-OPUCHTHPOBAHHBIX 3aa4,
WHTEPIPETUPOBATH TMOTYYCHHBIC PE3yJbTAaThl U OIEHWBATh MX Ha COOTBETCTBHUE
IIPAKTUYECKON CUTYalUU.

2.1.7.4.1.2. OcHOBHBIE TUHUU COJEPKAHUS Kypca MaTeMaTHKU B 5—6 kiaccax
— apudmeTnyeckass ¥ TEOMETPUYECKasi, KOTOpPbIE Pa3BUBAIOTCS MapajlieNbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroii, a B TECHOM KOHTaKT€ U B3auMOJCUCTBUHU. Takxke B Kypce MaTeMaTHKU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMU ajareOphl U OMUCATEIIbHONW CTATUCTHKHU.

2.1.7.4.1.3. I3yuenue apudmeTHUecKoro MaTepualia HAauyMHAETCA  CO
CUCTEMATHU3AllMM W Pa3BUTHUS 3HAHUW O HATYpPaJbHBIX YHCIIAX, MOJYYCHHBIX Ha
YpOBHE HadaJbHOTO o00mero ooOpa3oBanus. [Ipm 3TOM COBEpIICHCTBOBAHUE
BBEIYHCIIUTCIILHON TEXHUKH W (OPMHPOBAHHWE HOBBIX TEOPETHUYCCKUX 3HAHUH
COUCTAETCS C PA3BUTHEM BBIYUCIUTEIBHOW KYJIbTYpPHI, B YACTHOCTH C OOyYCHHEM
MPOCTEUIITUM MPUEMaM TPHUKUIKA M OTICHKU Pe3yIbTaTOB BBIYUCICHUN. M3ydueHue
HaTypaJdbHBIX YHCEN MPOAOIKAeTCS B 6 KiIacce 3HAKOMCTBOM C HadalbHBIMHU
TOHATUSMHU TEOPUHU JCITUMOCTH.

2.1.7.4.1.4. Hagaio wu3y4deHUs OOBIKHOBEHHBIX M JICCATHYHBIX JIpoOeii
OTHECEHO K 5 Kilaccy. JTO MEPBBIN dTall B OCBOSHUU JPOOEH, KOT/Ia MPOUCXOIUT
3HAKOMCTBO C OCHOBHBIMU HJCSIMU, MOHATUAMH TeMbl. [Ipu 3TOM paccmorpenue
OOBIKHOBEHHBIX JApOOEii B MOJHOM 00BEME MPEIIIECTBYET U3YUCHUIO JTECATUIHBIX
JIpo0eii, 4To 11e7eco00pa3Ho ¢ TOYKH 3PSHUS JTOTHUKY W3JI0KESHHS YMCIIOBOM JINHUH,
KOT/Ia TpaBuja JEHCTBUM C JECATUYHBIMH JPOOSMH MOXHO OOOCHOBATh YK€
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHUS JCUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JIECATHYHBIMHU JIPOOSMH PACITUPUT BO3MOYKHOCTH JISl TIOHUMAaHUS
OOYYarOIIIMMUCS TIPUKIIATHOTO TPUMEHEHUST HOBOU 3aIKCH MPU U3YYCHHUH JPYTUX
MIPEAMETOB U IPU NPAKTUYECKOM MCT0JIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOIL ATarl
B U3YYCHHUH IPOOEH, IIe MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTAaYMBAHUE TEXHUKMA BBIYMCICHUKW, B TOM YHUCIIE 3HAYEHUM BBIPAKECHUM,
collepKaluX M OOBIKHOBEHHBIC, W JIECATUYHBIC NIPOOW, YCTAHOBJICHUE CBS3EH
MEX Iy HUMH, paCCMOTpEHHUE TPUEMOB PeIlIeHUs 3a1a4 Ha poou. B Hauase 6 kmacca
MIPOUCXOIUT 3HAKOMCTBO C TIOHSATHEM MPOIICHTA.

2.1.7.4.1.5. OCOOEHHOCTPIO HM3yUYEHUS TMOJIOKUTEIBHBIX W OTPULIATEIbHBIX
YUCEJ SABJISETCS TO, YTO OHH TAK)KE€ MOTYT PAaCCMaTPUBATHCS B HECKOJBKO 3TAroB. B
6 xjacce B Hadalie n3y4deHUs: TeMbl «[1ooXuTENbHBIC W OTPUIIATEIHHBIC YHUCIIA»



BbIACIsieTcss noareMa «llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpHUIIATEIBHBIMH YUCIAMH U IEUCTBUSIMU C TIOJIO)KUTEIIbHBIMU U OTPULIATEITLHBIMU
YUCJIaMH TIPOUCXOJIUT HAa OCHOBE COJIEPKATEIBHOTO MOJAX0/a. ITO MO3BOJISET Ha
JIOCTYITHOM YpPOBHE TO3HAaKOMUThb OOYYarONIMXCsl TMPAKTHUYECKH CO BCEMH
OCHOBHBIMU TMOHSTUSMU TE€Mbl, B TOM YHCIE€ W C TMpaBWIaMd 3HAKOB IIPU
BBITIOJIHEHUU apuU(PMETHIECKUX JeicTBU. M3yueHune panuoHalbHbIX Yucen OyeT
MIPOJI0JKEHO B Kypce anreOpnl 7 Kiacca.

2.1.7.4.1.6.Ilpu oOyueHHWH pEUICHUIO TEKCTOBBIX 3aJad B 5—6 Kiaccax
UCIIOJIB3YIOTCS  apu(dmeTnueckue npuémsl  pemeHusa. [lpm  oTpaboTke
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 Kjaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/Ja4d
CIIEYIOIIMX BHUJAOB: 3aJa4d Ha JBIKEHUE, HAa YacTH, Ha MOKYNKH, Ha paboTy H
IIPOU3BOAMTENILHOCTD, HA IPOLIEHTHI, HA OTHOLIEHHS U npornopuun. OOydaroniuecs
3HAKOMSATCS C MpUEMAMM pEIICHUs 3a7ady NepeOopoM BO3MOKHBIX BAPUAHTOB,
yuarcs pabotaTh ¢ uH(OpMaiuen, mpeAcTaBiIeHHOW B ¢Gopme TabIuil WIn
JUarpaMm.

2.1.7.4.1.7. B nporpamme yueOHOTO Kypca «MaremMatukay IpenycCMOTPEHO
(dbopMupoBaHUE MPONEACBTUUECKUX alreOpandeckux mnpenacraBieHuil. byksa kak
CUMBOJI HEKOTOPOIO 4YHCia B 3aBHCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJUTCSI NOCTEIIEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO MCIOJIB3YETCS MPEkKIE
BCETO JIJIS1 3alMCU OOIIUX YTBEPKIACHUM U IPEI0AKEHHUM, OpMYJI, B YaCTHOCTH JIJIst
BBIYKCIICHUS] TEOMETPUYECKHUX BEJIMYUH, B KAYECTBE «3aMECTUTENIS» YUCTIA.

2.1.7.4.1.8. B mporpamme yudeOHOro Kypca «MaremaTtuka» mpeICcTaBICHA
HarJIsIHasg TeOMETpHsi, HalpaBJIIC€HHAs Ha pPa3BUTHE OOpPAa3HOrO MBIILJICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEHUsI, M300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN ATall
B M3YyYEHUHU T€OMETPHUH, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIAHO-TIPAKTUYECKOM
YpOBHE, OMHUPAETCA Ha HarJIsAIHO-00pa3HOE MbIIUIEHHE o0ywaromuxcs. bosnbias
pOJIb  OTBOAMUTCS  IPAKTUYECKOM  JEATEIbHOCTH, OIBITY, OSKCIEPHUMEHTY,
MozearpoBanHuto. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETpUUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMu, ydaTcs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAalOT HX
MIPOCTEUIINE CBOMCTBA. B mporecce u3ydeHUss HarIsAHOM T€OMETPUU 3HaAHUS,
MOJIyYCHHBIC OOYYalOIMMUCS HAa YPOBHE HAYaJlbHOTO 00IIero oOpa3oBaHuUs,
CUCTEMATU3HPYIOTCS U PACILIHPSIOTCS.

2.1.7.4.1.9. CornacHo yuyeOHOMY TIUIaHy B 5—6 Kjaccax HU3y4aeTcs
WHTETPUPOBAHHBIN NTpeaMeT «MaTtemaThKa», KOTOpbIi BKIIIOYAET apu(pMeTHIecKuit
MaTepuanl U HArjJsgHyH0 T€OMETPUI0, & TaKXKe MPONEACBTUUYECKUE CBEIACHUS W3
anreOpbl, SJIEMEHTHI JIOTUKY U Havaljla OMUCcaTeIbHOW CTATUCTHKHU.

2.1.7.4.1.10. O0miee 4KMCIO YacoB, PEKOMEHJOBAHHBIX I HW3YYCHHS
MatemaTuku, — 340 gacoB: B 5 kitacce — 170 yacoB (5 4acoB B HeJeNt0), B 6 Kjacce
— 170 gacoB (5 4acoB B HEAEINIO).

2.1.7.4.2. Conepsxanue 00y4deHus B 5 Kiacce.

2.1.7.4.2.1. HarypanbHble YicClia U HyJb.

Hatypanbnoe uwncno. Psan matypanbhbix umcen. Yucno 0. U3o0paxenue
HATypaJbHbIX YUCEN TOYKAMU HA KOOPJIAWHATHOM (YMCIOBOW) MPSIMOIA.



[lo3unmonHass cucrtema cyucieHus. PuMckas Hymepalus Kak HIpuUMeEp
HETMO3UIMOHHON CUCTEMBI CUUCIICHUS. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YHCEJI, CPABHEHUE HATYyPAJIbHBIX YUCEN C HYJEM.
Crnoco0bl cpaBHeHUs1. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEN, CBOMCTBO HYJIS MPU CIOKEHUU. Bbrruntanue
KaK JeiicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOXKEHHE HATypasbHBIX YKCEll, CBOMCTBA
HYJIA ¥ €IMHUIIBI IPU YMHOXKEeHHHU. JleieHne Kak 1eicTBre, 00paTHOE YMHOXKEHHUIO.
KomrioHeHThl  neicTBUM, CBs3b  Mexkay Humu. [IpoBepka  pesynbrara
apudmeTndeckoro aeicteusa. IlepeMecTuTeTbHOE W COUYETAaTEIBHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHUS, pacHpeAeauTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB [t 0003HAUYECHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aMKUCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUMA.

Jenutenu W KpaTHbIE 4YHWCIA, PA3JI0KEHHE HAa MHOXUTend. IIpocTeie u
coctaBHble yucia. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHp ¢ HaTypaJbHBIM [IOKa3aTeJIeM. 3alKCh 4YHUCIa B BHAE CYMMBI
pa3psSIAHBIX CIAaracMbIX.

UucnoBoe BbIpakeHUE. BbpluncClieHHE 3HAYEHWII YHCIOBBIX BBIPAXKEHHUI,
MOPSIAOK  BBIMIOJIHEHUs  JelcTBUU.  Mcmonp3oBaHME TP BBIYMCIEHUSAX
MEPEMECTUTEILHOTO W COYETATEJIbHOTO CBOWMCTB (3aKOHOB) CJIOXKEHUA U
YMHOXEHUSI, pacTpe/IeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

2.1.7.4.2.2. Ipo6m.

[IpencraBienrie o JApoOM Kak cHoco0e 3aluCh 4YacTH  BEJIUYUHBL.
OObikHOBEHHBIE poOu. [IpaBunbHbIE M HENMpaBUiIbHBIE IpoOu. CMenanHas 1poob,
MPECTaBICHUE CMEIIAaHHOW ApOoOM B BHJE HEMPABWIHLHOW JpOOU M BbIJEICHUE
LEJI0W YacTH YKClIa U3 HeNpaBWIbHOU Jpodu. M3o0paxkeHune npolOel ToukaMu Ha
YUCJIOBOM MpsiMoii. OcHOBHOE CBOMCTBO Jipodu. CokparieHue npooeit. [Ipuenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHeHHE apooeit.

CrnoxeHre W BbIYUTaHUE JIpoOel. YMHOXKEHHE U JeJIeHUe apo0el, B3auMHO-
obOpatHble qpodu. HaxoxkaeHne 4acTy 1e0ro U IeJI0To 0 €ro YacTH.

Hecstuunast 3anuchk apob6eit. IlpencraBrneHue AecATUYHOW ApoOH B BUIE
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX JApoOei TOYKAaMHU HA YHUCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX IPOOEH.

Apudmernueckue JACUCTBUS C JIECATUYHBIMH JApoOsiMu. OKpyrieHue
JECATUYHBIX APOOEH.

2.1.7.4.2.3. Pertenie TEKCTOBBIX 3a/1ad.

Pemienrie TeKCTOBBIX 3amady  apudMeTHUYeCKUM crocoboM. Pemenue
JOTUYECKUX 3anad. Pemenue 3amady mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb30BaHue NMpyU peIICHUH 3a/1a4 TaOJIUIl U CXEM.

Pemienne 3amau, cojepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBIL:
CKOpPOCTh, BpEMsI, pACCTOSIHUE, I1I€Ha, KOJHMYECTBO, CTOMMOCTh. EIWHUIIBI
W3MEPEHHUS: MacChl, 00hEMA, IIEHBI, PACCTOSHUSA, BpEMEHHU, CKOPOCTH. CBSI3b MEKITY
€AMHULIAMU U3MEPEHUS KAXKJI0M BEJIMUMHBI.

Pellienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBnenne MaHHBIX B BUIE TAOJHII, CTOJIOYATHIX AHATPAMM.



2.1.7.4.2.4. Harnsagnasi reoMeTpHs.

Harnsinuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, YTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmoi,
OCTPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JnuHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBL. /[TMHa TOMaHOM, IepuMeTp
MHOT'OYTOJIbHUKA. MI3MepeHre U MOCTPOECHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsinuele npencrtaBieHuss o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIEHUK, KBaJIpaT, TPEYTOJIBHUK, O PAaBEHCTBE (PUTYD.

N3o6paxkenne Quryp, B TOM umclie Ha Kiaetdatrod Oymare. Iloctpoenume
KOHUTYypaluii U3 yacTel MpsAMOH, OKPYKHOCTH Ha HETMHOBAHHOM W KJIETYATON
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH H YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[lnomaas MTPSAMOYTOJbHUKA ¥ MHOTOYT'OJIBHUKOB, COCTAaBJIEHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJE€ (PUTYp, U300paKEHHBIX HA KJIETYATOM Oymare.
EnuHunbel uamepeHus miomaim.

Harnsinaeie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (QUTYpaX: MPsIMOYTOJIbHBIN
napaienenunen, — kyo, — MHororpaHHukd. — M3o00paxkeHue — mpocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3gaHue Mojemnei
MHOTOTPaHHUKOB (13 OyMaru, MpOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTEpUAJIOB).

O0BEM MpAMOYTONBHOTO Mapajuienenumnena, kKyoa. EnuHunel uzmepeHus
o0bEMma.

2.1.7.4.3. Coneprxanue o0y4yeHus B 6 Kiacce.

2.1.7.4.3.1. HarypanpHbIe YHCIa.

Apudmernueckue ACHUCTBHUS C MHOTO3HAYHBIMM HATYPaJbHBIMU YHUCJIAMHU.
YucrioBble  BBIpAXKEHUS, MOPSAOK  JIEWCTBHM,  HCIOJIb30BaHUE  CKOOOK.
Hcnonb30BaHre MpU BEIYUCICHUSX TEPEMECTUTEILHOTO U COUYETATEILHOTO CBOMCTB
CJIO’KE€HUS 1 YMHOKEHHUS, PaCIpeACIMTEILHOTO CBOMCTBA YMHOXKEHUsI. OKpyTJIeHUE
HaTypaJbHBIX YUCET.

Jlenutenu W KpaTHBIE YKCIia, HAUOOJBIITUN OOIIUN JENUTENhb U HaUMEHbIIIEe
obmee kpaTHoe. JleTMMOCTh CYMMBI U IPOU3BEIeHU. J{efleHrne ¢ ocTaTKoMm.

2.1.7.4.3.2. Ipo0u.

OObIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO JApPOOH, COKpaICHHE IpoOcii.
CpaBHeHuUe U yrnopsiiourBaHue ApooOeii. Perenue 3a1au Ha HAXOXKACHUE YaCTH OT
[EJOT0 W IeJoro Mo ero 4acTu. [[poOHoe YHuCciao Kak pe3yibTaT JeJCHUS.
[IpencraBienue AecATUUHON IpoOU B BUAE OOBIKHOBEHHOU APOOU U BO3MOKHOCTD
NpeCTaBJICHUs] OOBIKHOBEHHOM JIpoOU B BUE JIeCATUYHON. [lecaTruunbie qpodu u
MeTpuuecKasi cuctemMa Mep. ApupMerudeckue ASHCTBUS U YUCIIOBBIEC BHIPAXKEHUS C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

OtHomienue. JlereHne B JaHHOM OTHOIIEHUHM. MacmTad, NpONmOpPIHS.
[IprmeHenune nponopuri Npyu pEeLICHUH 3a1a4.

[Tonarue nmpoiieHTa. BriunciieHre mpoieHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €€
MPOIICHTY. BhIpakeHrne MpOIEHTOB JECATUYHBIMH ApoOsimu. PerneHue 3amay Ha
MPOIIEHTHI. BeIpaxkeHNE OTHOIICHUS BEJIMYMH B MPOLICHTAX.

2.1.7.4.3.3. TlonoxuTenpHble U OTPULIATENILHBIE YUCIIA.

[TonoxurenbHbie W oTpuLatenbHble uncna. Llensie yncima. Moayns 4ducna,
reoMeTpuYecKass HHTepHpeTanuss Moayias uucia. M3o0paxeHue uucen Ha



KOOpPIMHATHOM  mOpsAMoi. YucinoBele  NpoMexXyTKH. CpaBHEHHME  YHCEll.
ApudpmeTnueckue JeMCTBUS € MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YU CIIAMHU.

[IpssMOyroJyibHasi cucTeEMa KOOPAMHAT HA IUIOCKOCTU. KoOpaMHATHI TOUKM Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAHMHATHOM
IJIOCKOCTH.

2.1.7.4.3.4. BykBeHHBIC BhIPAOKCHUS.

[TpumeHeHne OyKB JJ1s1 3alIMCH MAaTEMATUYECKUX BbIPAXKEHUH U MTPEIIOKEHU .
CpoiicTBa apupMeTHyeckux AercTBUil. ByKBEHHbIE BBIPAKEHUS U YHUCIIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKJICHUE HEWU3BECTHOIO KOMIIOHEHTA.
dopmysl, GopMysIsl IepUMeETpa U IIIOMAAN IPIMOYTOJIbHUKA, KBaApaTa, 00bEMa
napajuienenunena u Kyoa.

2.1.7.4.3.5. Pemienue TEKCTOBBIX 3a/1a4.

Pemenue TekcTOBBIX 3adad  apupMeTHYECKUM crnocodoM. Pemenue
JOTHYECKHX 3a7a4. Perenne 3a1au nepebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pewenne 3amay, copepkamvMx 3aBUCHUMOCTH, CBS3BIBAIOIMX BEIUYUHBIL:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTD,
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENWMHUIBI W3MEpeHUus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKy €AMHUL[AMY U3MEPECHHUSI
KQ)KJI0W BEJIMYHHBI.

Pewrenue 3aiad, CBA3aHHBIX C OTHOILIEHUEM, IIPOIIOPLIMOHAIIBHOCTBIO BEJITUYHH,
MPOLIEHTAMM; PELIEHUE OCHOBHBIX 337]a4 Ha JPOOU U MPOLEHTHI.

OuneHka W TNpUKHIKA, OKpyrjeHue pesynbrara. CocTaBieHHE OyKBEHHBIX
BBIPAKEHNH T10 YCJIOBHIO 3a7a4H.

[IpencraBnenre OaHHBIX C TOMOLIBIO Tabnaul W auarpamm. CrtonOuarbie
JMiarpaMMBbl: YTEHHE U MOCTPOEHUE. UTEHUE KPYTOBBIX JUArPaAMM.

2.1.7.4.3.6. HarnsagHas reoMeTpusi.

Harnsgnele npenacrtaBneHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTrOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOEe pacnosiokeHHe NBYX MNPsSAMBIX Ha IIOCKOCTH, IapajUlesIbHBIC
IpsIMbIE, TEPIECHIUKYJISIPHBIE NpsMble. M3MepeHue pacCTOsHHN: MEXAy ABYMS
TOYKaMH, OT TOYKH J0 NMPSIMOU, JUIMHA MapIIpyTa HA KBAIPATHOU CETKE.

MN3mepeHne M TOCTPOCHME YIVIOB C IIOMOLIBIO TpaHCHoprupa. Buubl
TPEYrOJbHUKOB: OCTPOYT'OJIbHBIN, [IPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN,
pPaBHOOEAPEHHBIN, PaBHOCTOPOHHUU. YeThIpEXYTObHUK, IpUMEPBHI
YETBIPEXYTOJIBHUKOB. [[pSIMOYroNbHUK, KBaApAT: UCIIOIb30BAHUE CBOMCTB CTOPOH,
yIio0B, auaroHaneid. M3o0pakeHne reoMeTpudyeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM LMPKYJS, JHUHEHKU, YTOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp wmHoroyronbHuka. [loHsTHEe T™IOmWAAM (UTYPBI, €IUHHULBI
u3Mepenus rionaau. [Ipubnmxénnoe n3mepeHue miom@aau Guryp, B ToM 4ucie Ha
KBajpaTHOM ceTke. [IpubmmkéHHoe M3MepeHue NIUHBI OKPYXKHOCTH, IUIOIIAIU
Kpyra.

CumMmeTpus: LIeHTpajabHas, OCeBask U 3€pKajbHasl CHMMETPUHU.

[TocTpoeHne cuMMETPUYIHBIX QUTYP.



Harnsigasie npeacTaBiieHus 0 MPOCTPAaHCTBEHHBIX (PUTYpax: Mapajiesienumnes,
KyO, mpu3Ma, NOUpaMHlia, KOHYC, LWIMHAp, Imap u cdepa. M3obOpaxeHue
npocTpaHcTBeHHbIX Quryp. [IpumMepsl pa3BEPTOK MHOTOTPaAaHHUKOB, LUIUHIpPA U
koHyca. Co3anue Mojelield MpOCTpaHCTBEHHBIX (GuUryp (U3 Oymaru, mpoBOJIOKH,
IJIACTHIIMHA U JPYTUX MaTepUAIOB).

[Tonsitue o0bEMa, equHUIBI U3MepeHus: o0bEéMa. OOBEM NPSIMOYTOJIBLHOTO
napajienenumneaa, kyoa.

2.1.7.4.4. [lpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca
«Marematuka.

2.1.7.4.4.1. TlpeameTHble pe3yabTaThl OCBOECHUS MPOTPAMMBI Y4€OHOTO Kypca
K KOHILy 0Oy4eHHs B 5 Kjacce.

2.1.7.4.4.1.1. Yncna v BEIYACIICHUS.

[ToHnMaTh ¥ IPaBUIIBHO YHOTPEOISITH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU
YKC/IaMU, OOBIKHOBEHHBIMH U AECSITUUHBIMU JPOOSIMHU.

CpaBHUBaTh M YHNOPSAOYMBATHh HATypalbHbIE YHCIIA, CPAaBHUBAaTh B
IPOCTEHIINX CITyyasix OOBIKHOBEHHBIE IPOOU, NECATUUHBIE IPOOH.

CooTHOCUTh  TOYKY Ha  KOOpJIMHATHOW  (YMCIIOBOM)  HOpsIMOM €
COOTBETCTBYIOILIMM €{ YHCIOM U M300pa)kaTb HAaTypaJibHbIE YMCIa TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOA.

BemonuaTe apudmernyeckue AEWCTBUS C HATypalbHBIMHU 4YHMCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasX.

BhINONHATE NPOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYMCICHUN.

OKpyrasTh HATypaJbHbIE YKCTIA.

2.1.7.4.4.1.2. Pemenue TEKCTOBBIX 3a/1a4.

Pemate TekcTOBBIE 3amaud apuPMETHUYECKUM CHOCOOOM U C IOMOIIbIO
OpPraHM30BaHHOI'O KOHEYHOIo nepedopa BCceX BOZMOMXHBIX BAPUAHTOB.

Pemate 3amaum, colepkalipe 3aBUCUMOCTH, CBS3BIBAIOLIUE BEIMYMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHUeE 3aMKCH, CXEMbI, TaOJINLIbI, 0003HAUEHUS TIPU PELICHUU
3a/1ay.

[Tonp30BaTbCd OCHOBHBIMU  €IMHMIIAMM  HW3MEPEHMS: ILIEHBI, MAacCHhl,
pacCTOSsIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHW €IWHHIIBI BEJIMYHMHBI 4YEpe3
JpyTue.

W3BnekaTh, aHaNM3UPOBaTh, OLEHUBATH MH(POPMALIUIO, MPEICTABICHHYIO B
TabJMIle, Ha CTOJIOYATON TuarpaMMe, HHTePIPETUPOBATh IPE/ICTABIICHHBIE JaHHbIE,
MCITI0JIb30BaTh JJaHHBIE MTPHU PEILICHUH 3a]1a4.

2.1.7.4.4.1.3. HarnsigHas reoMeTpusi.

[Tonb30BaThCA TEOMETPUYECKUMHU MOHATUSAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh THpUMEpbl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEKOIUX (opMy
U3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJaMU: BEPIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YIOJI, BEPIUMHA, CTOPOHA, JHArOHANb, C OKPY>XHOCTBIO:
paauyc, AMamMmeTp, UEHTP.



N300paxaTh W3ydeHHbIE TeOMeTpudeckue (Uryppl Ha HEITUHOBAHHOW H
KJIETYaTON Oymare ¢ MOMOILBIO [UPKYJIS U JIMHEHKH.

Haxonuth /UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IMOMOIIbIO
JMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOTO
paauyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBajipaTa JJIs X
MOCTPOEHUS, BEIYUCIICHUS IJIOIIAU U TIEPUMETpA.

Bbruncnsate mepuMerp W IUIOMIAAL KBajapaTa, MNPSMOYTOJbHHKA, GUryp,
COCTaBJICHHBIX M3 MPSAMOYTOJBHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeT4aTol Oymare.

[Tonp30BaTbCs OCHOBHBIMU METPUUYECKUMH EAMHHUIIAMH W3MEPEHHs JUJIUHBI,
TUTOIIA/IN; BBIPAXaTh OJHH €IMHHIIBI BETMYUHBI Yepe3 IPyTHE.

Pacno3naBate mapamnenenumen, KyO, HMCHOIb30BaTh TEPMHUHOJIOTHUIO:
BEpIlIMHA, pedpo, rpaHb, U3MEPEHMs, HAXOAUTb H3MEPEHMs NapasuleJenunena,
KyOa.

Bbruncnsate 00b€M KyOa, mapamienenurena 0 3aJaHHbIM H3MEpPEHUSM,
MI0JIb30BAThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemare Hecno)kHble 3aJayd Ha HM3MEPEHHE TIE€OMETPUUECKHX BEIUYMH B
MPAKTUYECKUX CUTYaIHSIX.

2.1.7.4.4.2. TlpenMeTHbIe pe3ysbTaThl OCBOCHUS MPOrPaMMbl Y4eOHOTO Kypca
K KOHILy 00y4eHus B 6 Kiacce.

2.1.7.4.4.2.1. Yncna v BEIYUCIICHUS.

3HaTh W TOHWMATh TEPMHHBI, CBSA3aHHBIE C PA3MMYHBIMH BUJAAMH YWCET H
criocobaMu MX 3aIMCH, IEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aTTHCH
YHUCIIa K JPYTOu.

CpaBHUBAThH U YNOPSAIOUYNBATH IENBIC YKCIa, OOBIKHOBEHHBIE W JIECATUYHBIC
IpoOu, CpaBHUBATH YMCIIA OJHOTO U Pa3HbBIX 3HAKOB.

BbinonHsaTh, codeTas yCTHble M NUCbMEHHbIE NPHUEMBI, apu(pMeTHUYEeCKHe
JIEUCTBUS C HATYPATLHBIMU U IIEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JPOOSIMU, TIOJIOKHUTEIIBHBIMUA U OTPULIATETLHBIMU YUCIIAMU.

BbIaucisiTh 3Ha4€HUS YMCIIOBBIX BHIPAKEHUMN, BBITTOIHATE MPUKHUIKY U OIICHKY
pe3ysbTaTta BRIUMCIECHUH, BBITIOIHATH MPEe0Opa30BaHMs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JEHCTBUN.

COOTHOCUTh TOUYKY Ha KOOPAMHATHOM MpPSAMOW C COOTBETCTBYIOIIMM €W
YUCIOM W HW300pakaTh 4YHCla TOYKAMH HA KOOPAWHATHOW MPSMOM, HAXOAWUTH
MOJyJIb YHCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJIBHON CHUCTEME KOOPAWHAT ¢ KOOpAMHATAMU
ATOU TOYKH.

OKpyrJiATh HENbIe YWCIa W JNECATUYHBIC IAPOOH, HAXOIUTh NPUOIKEHUS
qHCell.

2.1.7.4.4.2.2. YucnoBble 1 OyKBEHHbBIE BBIPAKECHHUS.

[Tonnmate U ynoTpeOasiTh TEPMUHBI, CBA3aHHBIC C 3alMChIO CTENEHHU YUCIIa,
HaXOAWTh KBaJApaT W KyO uucCia, BBIUUCIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKECHUH,
COJEP>KAIINX CTETICHU.



[lonp30BaThCs NMpU3HAKAMU JEIMMOCTH, PAaCKIaAblBaTh HATyPAJIbHBIE YMCIIA
Ha [IPOCTBIE MHOKUTEIIN.

[Tonb30BaThcs MacmITaboOM, COCTABIISATh IPONOPLUU U OTHOLIEHHUS.

Hcnonp3oBaTh OyKBBI 1151 0003HAYEHUS YUCEN MIPU 3alIMCU MAaTEMATUYECKUX
BBIPAXEHUM, COCTaBIATh OyKBEHHBIE BBIPAKEHUS U (DOPMYJIbI, HAXOJUTh 3HAUEHUS
OYKBEHHBIX  BBIP@XEHHI, OCYIIECTBISAS HEOOXOAMMBIE IOACTAHOBKU U
npeoOpazoBaHusl.

HaxoauTe HEn3BECTHBIM KOMIIOHEHT PABEHCTBA.

2.1.7.4.4.2.3. Perenne TeKCTOBBIX 3ajad.

Permats MHOTOIIArOBBIE TEKCTOBBIE 337]a4l apU(PMETUUECKUM CIIOCOOOM.

Pemats 3agaum, CBsI3aHHBIE C OTHOLIEHNUEM, TPOIIOPIHOHAIBHOCTHIO BEJTUYHH,
MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIE 33/1a4d Ha APOOU U MPOIIEHTHI.

Pemate 3amaum, copepkamme 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTD,
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEMa pabOThl, HUCHOJB3YS apudmeTuyeckue
JNEUCTBUSA, OLEHKY, IPUKUAKY, IIOJIB30BAaTbCA  EAUHULIAMU  U3MEPEHHUs
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBiATh OYKBEHHBIE BBIPAKEHHUSI 110 YCIOBUIO 3a/1a4U.

W3Bnekaty uHpOpMalMIO, NPEICTaBICHHYI0 B TaOJMIAX, HAa JIMHEWHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HWHTEPIPETHUPOBATh IPEJCTaBICHHbIC
JAHHBIE, UCIIOJIB30BaTh JAHHBIE IPU PEIICHUH 3a/1a4.

[IpeacraBnsaTh MHGOPMAIIMIO C TOMOILIBIO TAOJIHII, JIMHEWHON U CTOJIO0YATON
JarpamMm.

2.1.7.4.4.2.4. HarnsanHast reOMETpHS.

[IpuBoauTh MHpHUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, UMEIUX (opMy
W3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUIYp, IPUMEPHI
pPaBHBIX U CHMMETPHUUHBIX (QUTYD.

H300paxkath ¢ TOMOIIBIO  IUPKYJs, JIMHEHKHA, TpPAHCIOPTHUpA Ha
HEJIMHOBAHHOMW U KJIETYAaTON Oymare nu3y4eHHbIE IIIOCKUE FeOMETpUUECKUEe PUTYpPbI
U KOH(UTypanuu, CHAMMETPUYIHBIE (DUTYPBI.

[Tonb30BaThCs reOMETPUYECKUMU OHATUSMU: PABEHCTBO (PUTYp, CUMMETPHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPUEH: OCb CUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTpe BETWYMHBI YIJI0B H3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIUIBI 38JaHHOM BEJIMYMHBI, IIOJIb30BATHCS IIPU PELICHUH 3a7a4 I'pagyCHON MEpOU
YIJIOB, pacIiO3HaBaTh HA YEePTEKAX OCTPBIN, IPSIMOM, PA3BEPHYTHIA U TYIIOU YIJIbI.

BeluncnaTe [IMHY JIOMaHOM, NEPUMETP MHOTOYTOJBHHUKA, IOJIB30BATHCS
€AUHULAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OJTHU €AWHULIBI U3BMEPEHUS JJINHBI 4YEPE3
IpyTue.

Haxoaute, HCnonb3yst 4epTERKHBIE HHCTPYMEHTHI, PACCTOSHUASA: MEXKY ABYMs
TOYKaMH, OT TOYKHU 0 IPSIMOM, JUIMHY ITyTH HA KBaIPaTHOMU CETKE.

Bbruncnsate miomanab  GuUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHHUKOB,
UCIOJIb30BaTh pa30rueHue Ha MPSIMOYTOIbHUKH, Ha PaBHbIE (UTYPHI, TOCTPAaUBAHUE
J10 IIPSIMOYTOJIbHUKA, MOJIb30BATHCSI OCHOBHBIMH €UHULIAMHU U3MEPEHUS IIJIOIIA I,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APYTHE.



Pacrio3naBaTh Ha MOJENSX W M300PAKCHHUSIX TMUPAMHUAY, KOHYC, ITUIMHJIP,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N306paxkath Ha KiIeT4yaTOM Oymare npsMOYTOJIbHBIN Mapajuieenune.

Boraucisats 00bEM NMPSAMOYTOIBHOTO Napajuiesienunena, Kyoa, mojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

PemaTe HecloOXXHbIE 3aJlayd HAa HAXOXKJICHUE T'€OMETPUUYECKUX BEITUYUH B
MPAKTUYECKUX CUTYaIUSIX.

2.1.7.5. ®enepanbHas paboudas mporpamma yueOHOTO Kypca «Anredpay» B 7-9
KJlaccax (Jajee COOTBETCTBEHHO — MporpamMma ydeOHOro Kypca «AmnreOpay,
y4eOHBIN KypC).

2.1.7.5.1. TlosicauTenpHAs 3aMMCKa.

2.1.7.5.1.1. Anre0Opa sSBIsSETCS OJTHAM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3zoBaHus: OHA 00ECIIEUUBACT U3YUECHUE APYTUX JUCHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO JIJIst
MIPOJIOJKEHUs 00pa30BaHUs U B MIOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAyYHBIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiiuii, cnoco0e OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U TIPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOYyeT KPUTHYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalOIUXCsA: OHU HCIOJB3YIOT JECIyKTUBHBIC U
WHIYKTUBHBIE PAcCYXKIeHUs, 0000IICHNE U KOHKPETHU3AINI0, a0OCTparnpoBaHue U
ananoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOATEILHON JCSITENIBHOCTH 00YyYaronuxcsi, MOITOMY CaMOCTOSTEIbLHOE
pelIeHue 3a1a4 SABJISETCS peaau3ainen 1esTeIbHOCTHOTO MPUHITUIIA 00yUeHUS.

2.1.75.1.2. B cTtpykType mnporpammbl y4eOHOro Kypca «AmnreOpa» s
OCHOBHOTO 00I1ero 00pa3oBaHHsi OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIIbHO-
MEeTOoANYeCKre JTUHUM: «YHucna U BBIUUCICHU», «AreOpandecKkie BhIPAKECHUSD,
«YpaBHEHUsI U HepaBeHCTBa», «DyHkumm». Kaxnas m3 3THUX ComepkKaTesbHO-
METOJMYCCKUX JIMHWA Pa3BHBACTCSA Ha TPOTHKEHUU TPEX JIET U3YYCHHUS Kypca,
B3aMMOJICUCTBYS C JIPYTHMMH €ro JMHUAMH. B Xojae m3ydeHus ydeOHOro Kypca
OOYYarOIIMMCST TIPUXOIUTCS JIOTHYECKH PAaCcCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHOYKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM B IporpaMmy yueOHOTo Kypca «Anredpay
BKJIFOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOTo 00pa3oBaHUSI W CIIOCOOCTBYIOIIHME OBJIAJICHUIO
O0yJarOIINMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHU4eCKOro SI3BIKA.
ConepkaTebHOM W CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTo Kypca «Amnredpay
SIBJIIETCS] €70 MHTETPUPOBAHHBINA XapaKTep.

2.1.7.5.1.3. Conepxanue nuHuN «Yncna v BEIYUCICHUSD CITY>KUT OCHOBOM JIJIst
JTATbHEHIIET0 M3yYeHHs] MaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaFOIIMXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
CBS3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH 4YHCIIaMU, (HOpMUpOBaAHHEM
MPE/ICTABICHUM O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

2.1.7.5.1.4. Conepxanue ABYX alreOpanvyecKux JUHUNA — «AnredOpanyeckue
BBIPOKEHUS)» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y
o0y4arolmxcs MaTeMaTHYEeCKOro armapara, HeoOXOAMMOro JUIsd pelIeHUs 3a1ad
MaTEeMaTHKH, CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3aaady. Ha
ypOBHE OCHOBHOTO 00111eT0 00pa30BaHusl y4eOHbBIN MaTepuaj IPyNIupyeTcs BOKPYT
palroHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNed, OINMUCAaHUS TPOIECCOB U
SBJICHUI peasibHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TakKe JalbHeiliee
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOEHHUSI Kypca UH(POPMAaTUKHA, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

2.1.7.5.1.5. Conepxanue pyHKIMOHATBHO-TPAPUIECKON JTUHUN HAIEICHO Ha
NOJTy4yeHUe 00y4aroIUMHUCA 3HaHUHN 0 QYHKIUAX KaK BaKHEHIIel MaTeMaTH4eCKon
MOJIEH JIJIsl ONMCAHUSl U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB U SIBJICHUI B
npupone u oobmectBe. l3ydenne Marepwana CHOCOOCTBYET pa3BUTHIO Y
00yJaroIuxcs YMEHHS HCTIOIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIC CPECTBA S3bIKa

MaTE€MaTUKH — CJIOBECHbIE, CHUMBOJIMYECKHE, Tpaduyeckre, BHOCHT BKJIaJ B
(bopMHpoBaHUE MPEACTABICHUI O POJIM MATEMATHKU B PAa3BUTHUU LUBUIU3ALNH U
KYJIbTYPBL.

2.1.7.5.1.6. Cornacao y4eOHOMY TuUTaHy B 7-9 Kjaccax M3ydaeTcsl y4eOHBIH
Kypc «Anrebpa», KOTOPBIM BKIIOYAET CJEAYIONIME OCHOBHBIE pa3feibl
comepxkanusi: «Yucna U BBIYUCHCHHS», «AJNreOpandeckue BBIPAKEHU,
«YpaBHEHUsS U HEPABEHCTBaAY, « DyHKIIMN.

2.1.7.5.1.7. Obmiee 4nciio 4acoB, pEKOMEHAOBAHHBIX ISl H3YYEHUS y4eOHOTO
Kypca «Anredpa», — 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hefien0), B 8 Kiiacce
— 102 4aca (3 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HeelO).

2.1.7.5.2. Coneprxanue o0yyeHus B 7 Kiacce.

2.1.7.5.2.1. Yucna v BEIYUCIICHUS.

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0]l OT OJHOW (hOpMBI 3amucu
npobeit k gapyroil. IloHsTHE palMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMoHaNbHBIMU YKciIaMu. Pelenne 3afad U3 peanbHOW MPAKTHKW HA YacTH, Ha
JpoOu.

CrerneHp ¢ HaTypaJdbHBIM IIOKa3aTEJNEM: OIpeAesieHne, Mpeodpa3zoBaHue
BBIPOKEHUI HA OCHOBE OMMpPEeNIeHNs, 3auch O00bImX uncen. [IpomeHTsl, 3anmch
MIPOIICHTOB B BHUjE IpoOU U JpoOU B BHJIE MPOICHTOB. TpU OCHOBHBIE 33J1a4u Ha
IIPOLIEHTHI, PELIEHUE 3324 U3 PEAJIbHON MPAKTUKH.

[IpumMeHeHue TPU3HAKOB JIIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIU
HATypaJbHBIX YHUCEIL.



PeanbHble  3aBUCMMOCTH, B TOM uucie 1mpsmMas u  oOpaTHas
MPONOPLHUOHAIBHOCTH.

2.1.7.5.2.2. AnreGpandeckue BhIpaKCHUS.

[IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOM. JlomycTumble
3HA4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmybl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpRXEHHS, TNpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BEJCHUH, IPAaBUJIa PACKPBITHS CKOOOK U MPUBEAECHUS OJOOHBIX CIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHouneHsl 1 MHOTOWIEHBl. CTeneHb MHOrowieHa. ClokeHue, BhIYUTaHUE,
YMHOKE€HHE MHOTOWIEHOB. @OPMYJIbI COKPAIEHHOTO YMHOXEHUS: KBaJAPaT CyMMBbI
U KBaJipaT pazHoctu. opmyna pasHocTH KBaApaToB. PaznokeHre MHOTOYWIEHOB Ha
MHOKHUTEJIH.

2.1.7.5.2.3. YpaBHEHHS U HEPABCHCTBA.

YpaBHeHUe, KOpEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHU.

JluHeniHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEU JIMHEWHOI'O
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUN. COCTaBICHHE YPAaBHEHHM 110 YCIOBHUIO
3a/1auu. Penienne TeKCTOBBIX 33/1a4 C IIOMOIIBK YPAaBHEHUIA.

JluneiliHoe ypaBHEHHE C JBYMs IEpeMEHHBIMU U ero rpadguk. Cucrema IByX
JVHEWHBIX YPAaBHEHHM C ABYMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHns TEKCTOBBIX 337a4 C IOMOIIbIO CUCTEM
YPaBHEHUM.

2.1.7.5.2.4. Oynkmmm.

Koopaunara Touku Ha npsmoin. YuciioBsle TPOMEXKYTKU. PaccTosiHne MexTy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu OX u Oy. Abcuucca u opauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [IpuMeps! rpadukoB, 3aaHHBIX (HOPMYTIaMU.
Urenue rpadukoB peanbHbIx 3aBUcuMocTel. [loustue pynkiuu. ['padux GyHkimu.
CpoiictBa ¢ynkiuid. Jluneitnas dyunkuus, e€ rpaduk. I'paduk ynkiuu y = |x|.
['padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

2.1.7.5.3. Coneprxanue o0y4yeHus B 8 Kiacce.

2.1.7.5.3.1. Yucna v BEIYUCIICHUS.

KBagparueiii kopeHb u3 uyucia. IloHstue 00 uppalMOHATBLHOM YHCIIE.
Jecsatnunbie TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apupMeTHUYECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BAHUIO YUCIIOBBIX BBIPAKCHUIN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LeabIM MOKa3aTenaeM U e€ cpoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

2.1.7.5.3.2. Anrebpanueckue BoIpaKCHUS.

KBagpaTHblil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIECHA HA MHOKHUTEIH.

AnreOpandeckas 1poOb. OCHOBHOE CBOWMCTBO anreOpandeckodl apooOw.
CnoxxeHune, BBIYMTAHHE, YMHOXXEHHE, JEJICHHEe anreOpandeckux JpoOeH.
PanronanbsHbie BhIpaXKEHHUS U UX ITpeoOpa3oBaHue.

2.1.7.5.3.3. YpaBHEeHUs U HEPABEHCTBA.



KBanpaTtHoe ypaBHeHue, popmyina KOpHEH KBaIpaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenue ypaBHEHUHN, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalMsl YPABHEHUM C JBYMSI MIEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHUU C JBYMS II€pEMEHHBIMHU. lIpumepnl pelleHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBEeHCTBO C OIHON NMEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

2.1.7.5.3.4. Oynkuun.

[Tonstue pynkuuu. O61acTh ONpeIeICHUS U MHOKECTBO 3HaYEHU W (DYHKIIMH.
CrniocoObl 3aanus (PyHKIIHIA.

I'padpux dynkuun. Yrenue cBoicTB QyHkiuu mo e€ rpaduxy. [Ipumepsr
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEATIbHBIE TPOLIECCHI.

@OyHKIMY, OINHUCHIBAIOIIME MPSAMYIO H OOpaTHyl0 NpPONOPLUOHAIIBHBIE
3aBHCHMOCTH, X rpaduku. Oyakmmu Yy = X2, Y = X3, Y =Vx, y=|X|. I'paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

2.1.7.5.4. Conepxanue ooydeHus B 9 kiacce.

2.1.7.5.4.1. Uncna v BBIYUCIICHHUS.

PanmonaneHple 4Kclia, UppallMOHANbHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE
JecsTUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEN, IeHCTBUTEIbHBIC YHCIA
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPANHATHOM ITPSIMOM.

CpaBHEeHHE JICUCTBUTENBHBIX YHUCEN, apu@MeTH4YecKue JEHUCTBHUS C
JNEWCTBUTEIBbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOMIETO0 MHpA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnnxéHHOEe 3HaYEHUE BEIUUYHHBI, TOUHOCTh NpHOIMmxKeHuss. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCIEHUN.

2.1.7.5.4.2. YpaBHeHUSs 1 HEPABEHCTBA.

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIIUXCS K JIUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHne ypaBHEHU, CBOASIIMXCA K KBAJAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenue npoOHO-paliMoHANbHBIX ypaBHEHUH. PemieHne TeKCTOBBIX 3amad
aNredpandecKuM METOJIOM.

VYpaBHeHue ¢ ByMs NEepeMEHHbIMU U ero rpaduk. Pemenue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOopoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM INEpPEMEHHOU. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpPaBEHCTBA.



['paduueckass wHTEepHpeTamusi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

2.1.7.5.4.3. ®yHKIHUY.

KBagparuuynas ¢dynkuus, e€ rpadgux u cpoiictBa. IlapaGona, koopauHaThI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPaOOJIBI.

I'papuxu ¢yHkumii: y = #£x, y = kx+b, y = %, y=x3y=+x, y=
|x|, n ux cBoiicTBa.

2.1.7.5.4.4. UncnoBblie OCIEIOBATEIIPHOCTH U TIPOTPECCHH.

[loHaTHE YHMCIOBOW TMOCIENOBATEIBHOCTH. 3aJlaHUE TOCIEA0BATEILHOCTH
pPEKyppeHTHOH (popMmyIoi u GopMyIoit N-To diieHa.

Apudmernueckas u reomeTpuueckas mporpeccur. @opmynbl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccCuil, CyMMbI IEPBBIX N YJIECHOB.

N300pakeHne 4ieHOB apu(METHUYEeCKOW U TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBHBIN POCT.
C1oXHbIE NPOLICHTBHI.

2.1.7.5.5. [IpenmeTHbIe pe3ynbTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO Kypca
«Anrebpay.

2.1.7.5.5.1. TlpenmeTHBIC pe3yIbTAaThHl OCBOCHUS MPOrpaMMBI Y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

2.1.7.5.5.1.1. Yncna v BIYUCIICHHS.

BreinonHATh, coueTass yCTHbIE W MHUCbMEHHBIE MNPUEMBI, apuPMeTHUECKue
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxoauTh 3Hau€HHS YHCIOBBIX BBIPAKEHHM, MPUMEHSITH Pa3HOOOpa3HbIE
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJCPIKAIINUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTth OT ofHOM (QOpMBI 3amucu YuceN K Apyrou (mpeoOdpa3oBBIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JACCATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyTIJsTh Yncia.

BpInoNHATH NPUKUIKY U OLEHKY PE3yJIbTaTa BBIUMCICHUH, OLIEHKY 3HAYCHHUI
YUCJIOBBIX BBIpAXKCHUU. BBIMOIHATL ACHCTBUS CO CTENEHSMU C HATypajdbHBIMU
MOKa3aTesIMHU.

[IpuMeHSTh NPU3HAKK ACITUMOCTH, Pa3I0KEHUE Ha MHOKUTEIIN HATypaJIbHBIX
qucell.

Pemiath mpakTHKO-OPUEHTUPOBAHHBIE 3a/Ja4M, CBS3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

2.1.7.5.5.1.2. AnreGpandeckre BbIPKCHHUS.

Hcnonp30BaTh anreOpandecKkyro TEPMHUHOJIOTHIO M CUMBOJIUKY, TPUMEHSITh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHWsi OYKBEHHBIX BBIPAKEHUN NpH 3aJaHHBIX 3HAYEHUSAX
MEPEMEHHBIX.



BrimonHsATe mpeoOpa3oBaHus ENO0ro BEIPaKEHUSI B MHOTOUJIEH MPUBEICHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT YMHOXXE€HHE OJHOWIEHA HAa MHOIOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa30KEHUE MHOTOWIEHOB HA MHOMXHWUTEIM C IOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTEJS, TPYIITUPOBKHU CIAraeMbIX, IPUMEHEHUS
bopMysT COKpAIIEHHOTO YMHOKEHHUS.

[TpumeHsTh NpeoOpa3oBaHUsl MHOTOUYJIEHOB JJI PEIICHUS Pa3IMYHbIX 33]1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPaJIbHBIMM IIOKA3aTEISAMM IS
npeoOpa30BaHUs BEIPAKCHUH.

2.1.7.5.5.1.3. YpaBHEHHUS U HEPABEHCTBA.

Pemlare nvHENHBIE ypaBHEHHsS C OJHOM NEPEMEHHOW, NMPUMEHS NpaBUia
nepexoaa OT UCXOJHOI'O YPAaBHEHMs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YACIIO KOPHEM YPABHEHUS.

[TpumensTh Tpaduyeckue METoIbl IPU PELICHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonbGupare npuMepsl MHap YHUCEN, SBIAIOLIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTHU TpauK JUHEHHOIO ypaBHEHUS C ABYMS
NEPEMEHHBIMMU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTe cucteMsl IByX JUHEHHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pemiarb JUHEHHOE YpaBHEHUE WIA CUCTEMY JIMHEHHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
341444 MOJYYECHHBIN pE3yJIbTaT.

2.1.7.55.1.4. Oyaxumm.

N300pakath Ha KOOPIUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, NHTEPBAJbl, 3alIMChIBATh YHCIOBbIE IIPOMEKYTKH Ha
anre0pandeckoM SI3bIKe.

OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKUMNA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOJAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduyueckuii crocod MpeacTaBiICHUs W aHaIM3a WH(poOpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIMIO U3 TpadMKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

2.1.7.5.5.2. TIpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPaMMBbI Y4€OHOTO Kypca
K KOHIly 00y4eHHs B § Kiacce.

2.1.7.5.5.2.1. Yucna u BEIYUCTICHUS.

Hcrnonb30BaTh HayalbHbIE MPEACTABICHUS O MHOXXECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHUM, N300pakaTb AEHCTBUTEIbHBIC
YHYCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.



[IpumeHATs TOHSATHE apUPMETHUECKOTO KBAJPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIb3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBAJApPATHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucu OOJIBIIMX U MaJIbIX YUCEI C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

2.1.7.5.5.2.2. Anrebpandeckue BbIpaKCHHUS.

[IpumMeHATh TOHATHE CTEMEHHW C IEJIbIM IIOKa3aTelieM, BBIMOJIHATh
npeoOpa30BaHus BRIPAXKEHUH, COAEPKAIINX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIOTHSITE TOKIECTBEHHBIE TIPEOOPA30BaAHUS PAITMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUI HaJ MHOTOUYJICHAMH U alreOpandeCKUMH APOOSIMHU.

PackranpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHus BRIPAKEHUHN IS PEIICHUS PA3IUYHBIX 33/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

2.1.7.5.5.2.3. YpaBHeHUs U HEPABEHCTBA.

PemaTte nuHeiHbIe, KBaJpaTHbIE YPAaBHEHUs] W pallMOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUHN C ABYMs IEPEMEHHBIMH.

[IpoBoUThH MpoCTEINe UCCIIeIOBAaHUS YPAaBHEHUNH U CHUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YpaBHEHUMW pELICHUs, €CIU HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBeCHOW (GOpMYIHpPOBKH 3amaduvl K e€ anreOpandeckoin
MOJEIM C TIOMOIIBIO COCTaBIICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3ysIbTarT.

[TpuMeHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OIICHKH, PeIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyto
WJUTIOCTPAIIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

2.1.7.55.2.4. Oyaxumm.

[TorumaTe U MCMONB30BaTh (DYHKIMOHAIBHBIC MOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), OMPEAC/ITh 3HAUYCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, OlpeaeiaTh CBOMCTBA (PYHKITHH 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

’ y .
y=-,y=x*y=2x%y= Vx, y = |x|, onuchIBaTh CBOICTBA YHCIIOBOI

byHkmu 1o e€ rpaduky.

2.1.7.5.5.3. TlpenmeTHbIe pe3ynbTaThl OCBOCHHSI IIPOTPAMMBbI y4eOHOTO Kypca
K KOHILy oOy4eHus B 9 kiacce.

2.1.7.5.5.3.1. Yucna u BIYUCIICHHUS.

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAITMOHAIBHBIC YHCIIA.

BrImoHITE apudMeTrHIecKue TeHCTBHS ¢ PallMOHAIBHBIMU YHCIIAMH, COUeTast
YCTHBIC W NMHUCHMCHHBIC MPUEMBI, BBITIOJHATH BBIYUCIICHHS C MPPAIlMOHATBHBIMU
YUCIIAMH.

HaxonuTtb 3HaueHus cTeneHel ¢ 1eIbIMU MoKa3aTeNs MU U KOPHEH, BBIYUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKEHUH.



OKpyrJisITh  ICUCTBUTENIbHBIE YHUCJA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

2.1.7.5.5.3.2. YpaBHEHUS U HEPABEHCTRBA.

Pewiats nuHEHbBIC U KBaIPATHBIC YPABHEHNU S, YPABHEHHUS, CBOJIAILINECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cructembl ABYX JHMHEHWHBIX YpPaBHEHH C JBYMSI MEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISETCS JINHEHHBIM.

Pemiath TEKCTOBBIE 3a/laud  alNreOpaniuecKuM CIOCOOOM C  TMOMOIIBIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE NMPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpadUUecKUX MPEeCTaBICHUN (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPABHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
npouee).

PemaTte nuHEWHbIE HEPaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, H300pa)kaTh
pEelIEHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIlMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiats cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOM NPSIMOM, 3aIIMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33a4.

2.1.7.5.5.3.3. ®yHKIHUN.

Pacnio3naBaTh (yHKIMM H3y4eHHBIX BUAOB. [loKka3bIBaTh CXeMaTHYECKU
pacmoioKeHUEe Ha KOOPAWHATHOW TIJIOCKOCTH TrpadukoB (PyHKIUI BUma: y = £X,

y=/ax+b,y=§, y=ax’+bx+c, y=x3 y=A+x, y=|x| B
3aBUCUMOCTH OT 3HaUY€HUN KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U M300paXkaTh CXEMATHUECKH TpapuKd KBAJAPATUYHBIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTHUHYIO (YHKLIMIO IO (opMysie, TPUBOIUTEH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUH.

2.1.7.5.5.3.4. YucnoBble MOCIEA0BATEILHOCTH U IPOTPECCHH.

Pacno3naBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO TPOTrPECCUU TPU Pa3HbBIX
crnoco0ax 3aJaHusl.

BBIONMHATE  BBIYHMCICHUS C HCMONBb30BaHHEM (opMyn N-ro dieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuil, CyMMbI MEPBBIX N YJICHOB.

N300pakarh 4jieHbl MOCIEAOBATEIbBHOCTH TOYKAMU Ha KOOPIAMHATHOM
MJIOCKOCTH.

Pemarp 3amaum, CBS3aHHBIE C YHCIOBBIMU TOCIEIOBATEIHHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJIATOPA, U(MPOBBIX
TEXHOJIOTHUH).

2.1.7.6. denepanbHas paboyas nporpamma yueobHoro kypcea «['eometpus» B 7—
9 krnaccax (majnee COOTBETCTBEHHO — Mporpamma yueOHoro kypca «I'eomerpusi»,
yueOHBIN KypC).

2.1.7.6.1. [losicHuTenpHas 3aIMCKa.



2.1.7.6.1.1. TeomeTpus Kak OJHWH U3 OCHOBHBIX pAa3AENOB IIKOJIbHOU
MaTEeMaTHKH, UMEIOIIUNA CBOEH 11eNbi0 00€CTeUnTh U3yUYeHHE CBONCTB U pa3MepoB
buryp, uX OTHOUIEHUH M B3aMMHOE PACIOJIOKEHHUE, OMUPACTCS Ha JIOTMYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[€eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUNUCS YUUTCS TTPOBOIUTH
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykKJIeHuss «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

2.1.7.6.1.2. llenpto M3y4eHHs] TEOMETPHUM SIBISETCA HCIOJb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIECHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics JODKEH HayYUThCs
ONPEAENATh TEOMETPUUECKYIO (DUTYpY, ONMCHIBATH CIIOBAMH YEPTEXK WIIA PUCYHOK,
HallTM IUIOLIA/Jb 3E€MEJBHOIO0 Yy4YacTKa, pacCYUTaTb HEOOXOOUMYIO JUIMHY
OINITOBOJIOKOHHOTO Ka0els nin TpedyeMble pa3Mepsl rapaxa Juist asTomoous. [Ipu
pelIeHUH 3aJa4 MPaKTUYECKOro XapakTepa OOydYarolIUMHCS YUYUTCS CTPOUTH
MaTE€MaTU4YeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyalMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATD [TOJIyYEHHBIN pe3ynbTar.

Baxxno nomu€pkuBaTh CBSA3M F€OMETPHUM C IPYTUMHU y4eOHBIMU IpEeaMETaMH,
MOTHBHPOBATh HCIOJIb30BaTh OIpPENEICHUS] T€OMETPUUECKUX (DUTYp U TIOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJIYYCHHBIX YMEHUUA B (PU3HKE M TEXHHUKE. DTU
CBA3M HaumOoiiee sIpkOo BUAHBI B Temax «Bekrope», «Tpuronomerpuueckue
COOTHOILIEHUS», «Metoa koopauHaT» U «Teopema [ludaropar.

2.1.7.6.1.3. Yuebupiii kypc «l'eomMeTpus» BKIIOYACT CIEAYIOIIHUE OCHOBHBIC
paznensl coaepxkanus: «I'eomerpuueckue QUrypsl U UX cCBOMCTBa», «M3mepenue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektops», «JIBmkenus miockoctiy, «IIpeodbpazoBanus mog00us».

2.1.7.6.1.4. O6miee 4nciio 4acoB, pEKOMEHIOBAHHBIX ISl H3YYEHUS y4eOHOTO
kypca «['eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 4aca B Helel0), B §
kiacce — 68 vacoB (2 yaca B Hefieni0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

2.1.7.6.2. Conepsxanue o0y4deHus B 7 Kiacce.

Hauvanbnbie nonsaTus reomerpuun. Touka, nmpsiMasi, OTpE30K, Jayd. Yrou. Buabl
yrioB. BeprukanbHble U CMeEXHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOTOYTOIbHUK. [lapainenbHoCTh U epIEeHANKYISIPHOCTD MPSIMBIX.

Cummetpuunbie purypbsl. OCHOBHBIE CBOMCTBA 0CEeBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOILIBIO HUPKYJISI W JIMHEUKHU. TpeyroyibHUK.
BricoTa, Meinana, OuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIE ¥  PABHOCTOPOHHUM  TpeyroibHuku. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOT O TpeyrojibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpPU3HAKU MAapaUIeIbHBIX OpsMbIX. CyMMa yIioB TPEYroJbHHUKA.
BHelHue yribl TpeyroibHUKa.



[IpssMoyrosbHbIA ~ TpeyrodpHUK. (CBONCTBO MEIHAHBI MPSIMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOM K TUIIOTEHY3€E. [I[pr3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpsAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJINHE
JIOMaHOW, TeopemMa O OoJblieM yrie W OOoJblIeil CTOPOHE TPEyroidbHUKA.
[leprieHIUKYJISIp U HAKJIOHHASI.

['eomeTpuueckoe MecTO TOYeK. buccekrpuca yriia u  CepeauHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb W Kpyr, XopJa M JuaMeTp, HuX cBoiicTBa. B3ammHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W IpsiMou. KacarenbHas u cekymas K OKpYXHOCTH.
OKpyXHOCTb, BOHCaHHas B yroj. BrnucaHHas W oOmNMCcaHHas OKPY>XKHOCTH
TPEYTrOJIbHUKA.

2.1.7.6.3. Coneprxanue o0yueHus B 8 Kiacce.

UYetpipéxyronpauku. [TapannenorpamMm, ero npusHaku U cBOWcTBa. YacTHbIE
cllydau MapajuiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsiMoyTroOJibHAs Tpaneuus.

Meron ynBoenuss menuansbl. LlenTpanpHas cummerpus. Teopema Paneca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuUKa.

[Togobue TpeyronbHUKOB, KodpduimeHt mnomaodbus. IlpuszHaku mnogo0us
TpEyroabHUKOB. [[puMeHeHue noao0us npu penieHuy MPakKTUYECKUX 3a1ad.

CpoiicTBa Mmiomaaeid reoMmerpuyeckux ¢uryp. Dopmynbl A IIIOMATA
TPEyTOJbHUKA, MapajuiesiorpaMma, pomOa U Tpanenuu. OTHOILIEHUE TUIoIaaen
no00HBIX (Uryp.

Brruncnenue mmomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsbl I[ludaropa npu permenun
MPAKTUYECKUX 33/1a4.

CuHycC, KOCHHYC, TAHI€HC OCTPOrO yrila MPsIMOYTOJBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKITUU
yriioB B 30°, 45° u 60°.

BrnincanHble ¥ HEHTpAIBHBIE YTJIBI, YTOJ MEXKIY KacaTeJIbHOM U XOPIOU. Y TJIIb
MEXy XOpJaMU M CEKyUIMMH. BIHcaHHBIE M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnosioxkeHue AByX oOkpykHocTei. Kacanue okpyxuocrten. OOuiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

2.1.7.6.4. Conepxanue o0y4yeHus B 9 kiacce.

Cunyc, kocuHyc, TaHrenc yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI TPUBEACHHUS.

Pemenune tpeyronpsHnkoB. Teopema KOCMHYCOB M TeOpeEMa CUHYCOB. Perenue
MMPAKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Mpon3BEeIEHNN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOpPEMA O KBAIPaTe KACATEIbHOM.



Bektop, ammHa  (MOAYJb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBL,
MIPOTUBOIIOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluyd HaJ BEKTopamH. PasznoxkeHue BEKTOpa MO JBYM
HEKOJJIMHEApHbIM BeKkTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJAMHATHI HA INIOCKOCTU. Y PaBHEHUS MPSIMOUN U OKPYKHOCTH B
KOOpAMHATAaX, MEPECCUCHUE OKPYKHOCTEM M IpsAMBIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyKHOCTH. ['pagycHas u pagnanHas
Mepa yria, BBIUMCICHHE JUIMH OyT OKpyxXHOcTeu. [lnmomans kpyra, cekropa,
CErMEHTA.

JIBr>KeHUSI TIJIOCKOCTH W BHYTPEHHUE CUMMETpuu (uryp (3JIeMEHTapHbIC
npeactasienus). [lapannensHbiit nepenoc. [loBopor.

2.1.7.6.5. [IpenmeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBbI y4eOHOTO Kypca
«I'eomeTpus».

2.1.7.6.5.1. TlpenmeTHBIC pe3yIbTAaThl OCBOCHUS MPOrpaMMBI Y4eOHOTO Kypca
K KOHIly 00y4eHHUs B 7 Kiacce.

Pacrnio3naBaTh M3y4Y€HHBIE T'E€OMETpUYECKHE (UTYpPBI, ONpPENeNsTh HX
B3aMMHOE PAaCIOJIOKEHUE, H300paXaThb TIeOMETpUUYECKHe (UTYpBI, BBINOIHATH
YEPTEXKHU MO0 YCIOBUIO 3a7a4u. I3MepsITh TMHEHHBIE U YTIOBbIE BETUYUHBI. PemaTh
3aJlayv Ha BBIYMCIIEHUE AJIMH OTPE3KOB U BEJIUYHH YIJIOB.

[IpoBoauTH TpyOyI0 OILIEHKY JUHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOW >KM3HHU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasMepsl 3THX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh UEepPTEXKH K TEOMETPUUECKUM 3a]1ayaM.

[Tonb3oBaThCAd MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOIUTE JIOTHYECKHE PACCYKICHHSI C UCHOJIB30BAHUEM IE€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM M€JIMAHbI, TIPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUH I'€OMETPUUYECKUX 3a1a4.

Onpenensts MapamuieIbHOCTh MPSIMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMH cekymias. OnpenensaTh napauieIbHOCTh MPSMBIX C MOMOIIbIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[1poBOANTE BEIYUCIICHUSI M HAXOUTh YUCJIOBbIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B T€OMETPUYECKHUX 3aJlayaX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JBYX
napajuielIbHbIX MPSMBIX CEKylleh. Pelarh npakTuyecKue 3a/laud Ha HaXOXKJCHHE
YTJIOB.

BrnageTte NOHATHEM TIeOMETPUYECKOr0 MecTa TOYEK. YMEThb ONPEIesaTh
OHMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHINUKYISAP K OTPE3KY KaK FT€OMETPUUYECKHE
MeCTa TOYEK.



@opMyIMpOBaTh OINPENEICHUs] OKPYKHOCTM M Kpyra, XOpIbl M JUaMETpa
OKPYHOCTH, IOJIb30BATHCS UX CBOMCTBAMU. Y METhH IIPUMEHSATH 3TH CBOMCTBA IIPU
pelIeHny 3a1a4.

BiageTs NMOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ wueHTp. [lomb3oBaTbesl (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IEPECEKAloTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAMHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

Bianers moHsATHEM KacaTEIbHOM K OKPYXKHOCTH, ITOJIB30BaThCA TEOPEMOU O
NEPIICHINKYJIIPHOCTH KAaCaTEIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUs.

[Tonp30BaThCA MPOCTEMIIMMU T'€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh
WX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE MMOCTPOEHUS C MMOMOIIBIO LIUPKYJIS U
JIMHENKHU.

2.1.7.6.5.2. TlpenmeTHBIC pe3yIbTaThl OCBOCHUS MPOrpaMMbI Y4eOHOTO Kypca
K KOHIly 00y4eHHus B § Kiacce.

Pacrio3HaBaTh OCHOBHBIE BUJBI UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUYECKUX 3a1ad.

[TpuMeHATh CBOMCTBA TOYKH IMEpPECEUYEHUs MEAMAH TPEYrojbHHKA (LIEHTpa
Macc) B pEIICHUH 3ajay.

BiageTs noHsATHEM CpelHEN JIMHUY TPEYTOJIbHUKA U TPAIlELUH, IPUMEHSTh X
CBOMCTBA IIpU PEUICHUU reoMeTpruecKkux 3aaad. [lons3oBarecs Teopemon Paneca
U TEOPEMOM O NPONOPUHOHAIBHBIX OTPE3KAX, MPUMEHATh MX IS pPEIICHUS
MIPAKTUYECKUX 3a/1a4.

[IpumeHsATh NpU3HAKKA TOI00MS TPEYTOJIBHUKOB B PEILIEHUH T€OMETPUUYECKUX
3az1ay.

[Tonb3oBaThes Teopemoit Iludaropa npns pemieHUss TEOMETPUYECKHX H
IpaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSTEIIbHO IIPOBOJAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JUIMHBI.

Brnagete DNOHATMSAMH CHHYCA, KOCHHyCa M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyTrojbHUKA. 110J1630BaThCS 3TUMM NOHATHUAMU IS PELUEHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3auuHbIME CIIOCOOaMM) TUIOIIAAb TPEYTOJbHUKA U IUIOMIAIH
MHOTOYTOJIBHBIX ~ (puryp (mosib3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Bianerp NOHATHAMM BIMCAaHHOTO M LEHTPAJbHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MEeXAy XOopAaMH (CEeKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPJIOU MPU PEIICHUHA T€OMETPUYECKUX 3a1a4.

Brnagers MOHATMEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a/1a4.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTEMaTUYECKHE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KAJIBKYJISITOPOM).

2.1.7.6.5.3. TlpenmeTHbIE pe3ynbTaThl OCBOCHUS MTPOTPAMMBI Y4€OHOTO Kypca
K KOHIly 00y4eHus B 9 Kiacce.



3HaTh TPUTOHOMETpUYECKUE (DYHKUHUU OCTPBIX YIJIOB, HAXOAUTH C UX
INOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSAMOYIOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KaJIbKyJIATOPA) AJIUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30BaTbess popMyIaMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM Il HAXOXJIECHUS COOTHOIIEHUH MEXAY TPUTOHOMETPHUUECKUMU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOXKICHHS Pa3IMYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PEIIeHHE TPEeYroJbHUKOBY), MPUMEHATh HUX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnaznets nouatusMu npeoOpa3zoBaHus 0100MsI, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMH MOAOOWSA MPOHU3BOIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIIbl y TOM0OHBIX (uryp. Ilpumensars
CBOMCTBa mOAOOMS B MPAKTUYECKUX 3a7adax. YMETb MPUBOJUTH IPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tosp30BaTECS TEOPEMAaMHU O IPOU3BEACHUN OTPE3KOB XOPA, O IPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHHMMATh WX T€OMETPUYECKUH U (PU3MUECKUit
CMBICJI, TNPUMEHATh HMX B PEIICHUH T'€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTH CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tonb30BaTHCA METOI0M KOOPAMHAT HA TUIOCKOCTHU, IPUMEHSTH €r0 B PEILICHUH
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnagers MOHATHSMH TPaBUJIBHOTO MHOTOYTOJBHHKA, JIMHBI OKPY>KHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHONW MEpHl yIila, yMETh BBIUMCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WU LEHTPbI) CUMMETpUU (UTYp, TPUMEHSTH ABUKECHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJIyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHe
MOJIEIH AJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IM0A00MS U TPUTOHOMETPUUECKUX (PYHKIHMHM (MOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

2.1.7.7. ®denepanbHas paboyas mporpamma yuyeOHoro kypca «BeposTHOCTh u
CTaTUCTUKa» B 7—9 Kiaccax (J1ajgee COOTBETCTBEHHO — IMPOrpaMMa yueOHOro Kypca
«BeposSTHOCTh U CTAaTUCTHKAY», yUeOHBIN KypC).

2.1.7.7.1. IlosicHuTenbHAas 3aMKCKa.

2.1.7.7.1.1. B coBpeMeHHOM UIM(POBOM MHpE BEPOSTHOCTh M CTATHCTHUKA
npuoOpeTatoT BCE OONBIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTUYECKUX
NPWIOKEHUH, TaK U UX POJIM B 00pa30BaHMU, HEOOXOJAUMOM KaXXJIOMY UYEJIOBEKY.
Bo3spacraer uuncio npodeccuii, npu OBIAACHUU KOTOPHIMU TpeOyeTcs Xopoluas
0a30Basi IOArOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTUKHU, Takas MOATOTOBKa
BaXKHa U1 TPOAOJDKEHHUS O0pa30BaHMUA M Ui YCIEUIHOW NpoQecCHOHATbHON
Kapbephl.

Kaxxapiit yenoBek NOCTOSIHHO MPUHUMAET PELICHHsI HA OCHOBE UMEIOIUXCS Y
HETo JaHHBIX. A JJIs1 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEAOCTaTKa



WM U30bITKa WH()OpPMAITMKU HEOOXOAMMO B TOM YHUCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO T03TOMy OCTpO BCTajla HEOOXOAMMOCTh chopMuUpoBaTh Yy
oOy4daronuxcs (yHKIMOHAIBHYIO TPAMOTHOCTD, BKITIOYAIOIIYIO B ce0s1 B KAUeCTBE
HEOTHEMJIEMOM  COCTABIJISIIONIEH  yYMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHX pEabHbIX IPOILIECCOB W 3aBUCHUMOCTEH,
IIPOU3BOANTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU MPUHIMIIAMHU cOOpa, aHaIn3a u
NpEJCTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHbIM UHTEpecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alMM Iepedopa U mojacyéra yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTUueCKuil pyHIaMeHT Jisi GOPMUPOBAHUST KOMITIETCHIIUM B
obOnactTu UHPOPMATUKH U IMUGPOBBIX TexHONOTHH. [Ipu M3ydyeHUn CTATUCTUKHU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OO0YyYarolMXCi O COBPEMEHHOM
KapTUHE MHUpa M METOJlaX €ro HccienoBaHusd, (HOpMUpPYETCs MOHUMAHUE POJHU
CTATUCTUKU KaK UCTOYHUKA COIMATIBHO 3HAYMMOUN MH(GOPMAIIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

2.1.7.7.1.2. B cOOTBETCTBUU C JaHHBIMH IEISIMU B CTPYKTYpE MPOTPaMMBbI
y4eOHOro Kypca «BeposSTHOCTh M CTaTUCTUKA» OCHOBHOIO OOLIEro 0Opa3oBaHUs
BBIICJICHBI CJENYIOLIUE CoAepKaTeabHO-MeToauueckue nuHuu: «lIpencrabienue
JAHHBIX W ONUcaTelbHasi  CTAaTUCTUKa», «BepodaTrHocTh»,  «OJIEeMEHTHI
KOMOHMHATOpUKNY», «BBenenue B Teoputo rpadoBy.

Copnepxxanue nuaun «lIpencraBienne JaHHBIX M ONMUCATEIbHAS CTATUCTHKAY
CIIY’KUT OCHOBOM 1171 ((OPMUPOBAHUS HABBIKOB PaOb0ThI C UHGOPMAIIUEH: OT YTCHUS
U MHTEpHpeTanuu uHpOopMaIuu, IpeIcTaBIeHHON B TaOIMIlaX, HA AHarpaMMmax H
rpadukax, 10 cOopa, MPEACTaBICHUS W aHAIW3a JaHHBIX C HMCIOJIb30BaHUEM
CTAaTUCTUYECKUX XapPaKTEPUCTUK CPETHUX U paccenBaHusa. Pabortas ¢ maHHBIMH,
oOydJaromniyecss y4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MbIIUISTh HAJl
dbakTopamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIIEHUBATh WX BIMSHHE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4YalHOM W3MEHUYMBOCTH, HUCCIIEHOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
U3Y4YeHUs] TEOPUH BEpOSTHOCTEH. bousbllloe 3HaueHHEe HUMEIOT MNPAKTUYECKUE
3aJlaHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBIONOA00Ms CIy4yalHOTO
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydaroIMecss 3HaKOMSTCA C
MPOCTEHIIIMMU METOIAMU BBIYMCIICHUS BEPOSITHOCTEN B CITy4YaHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMH HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBUTh M pelIaTh Oosiee CIOXKHBIE 3anayd. B yueOHBIN Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U HMX YHCIOBBIX
XapaKTEPUCTUKAX.



B pamkax y4eOHOTro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>KECTBAMU U OCHOBHBIMHU OIEpaIsiMU HaJl MHOXKECTBAMH, pacCMATPUBAIOTCS
IpUMEpPHl IPUMEHEHUs U1l PEIIeHUs 3a7a4, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U yUeOHBIX MpeaMeTax.

2.1.7.7.1.3. B 7-9 knaccax wusydaercsi y4eOHBIH Kypc «BeposSTHOCTh H
CTaTUCTHKa», B KOTOpBIA BXxoaiaT pasfensl: «lIpencraBieHue JaHHBIX H
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «IJIEeMEHTbl KOMOMHATOPUKWY,
«BBenenue B Teopuro rpadoBy.

2.1.7.7.1.4. O0mee 9uCiI0 4acoB, PEKOMEHAOBAHHBIX TSI U3YYCHUS yIeOHOTO
Kypca «BepodarHocTs u cratuctuka», — 102 gaca: B 7 knacce — 34 yaca (1 yac B
Heneno), B 8 kiacce — 34 4daca (1 gac B Hemento), B 9 kimacce — 34 4aca (1 yac B
HEJICITIO).

2.1.7.7.2. Conep>xanue o0yueHus B 7 Kiacce.

[IpencraBieHue NaHHBIX B BUJE TaOMUL, AUarpaMM, rpadukoB. 3anoJHEHHE
TaOJIML, YTEHWE U TMOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIX). UTeHue rpaukoB peajbHbIX NpolieccoB. M3pneuenne nnpopmanuu u3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpeqHEe apU(pMETHYEeCKOoe, MeauaHa, pa3Mmax,
HauOoblllee M HauMEHbIIEe 3HAYeHMs Habopa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrydaifHbIil 3KCIIEpUMEHT (OMbBIT) W CiaydailHOoe coObITHE. BeposTHOCTH U
gacTtoTa. Poiib MamoBepOsSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIEC
U B oO1ecTBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. CreneHb BepumnHbl. Yucno pébep m cymmapHas
creneHb BepmvH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nmknsl. Iyt B
rpadax. O6xon rpada (visiepoB myTh). IlpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMouibio rpagos.

2.1.7.7.3. Conepxanue o0y4deHus B 8 Kiacce.

[TpencraBienue qaHHBIX B BUIE TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepauun Hax
MHO’KECTBaMU: 00beIMHEHHE, IepeceueHue, fonojaHeHne. CBONCTBa onepanuii HaJ
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TpaduyecKkoro MpenCcTaBICHUs] MHOXECTB IS
OMMCAHMSI PeaJbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

N3mepenne paccenBaHusi JaHHBIX. [[ucnepcus M cTaHIapTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlMarpaMMa pacceuBaHus.

DneMeHTapHble COOBITUS ciydaliHOro ombiTa. CiydaiiHble  COOBITHSI.
BepositHocTit  coObITHi. OTBITEI ¢ PaBHOBO3MOXXHBIMU  AJIEMEHTApPHBIMHU
coObrTusiMu. CirydaifHbiii BBIOOp. CBSI3h MEXKIY MaIOBEPOSTHBIMHA U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa AEPEBBEB: EAMHCTBEHHOCTb ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ moMomnibio rpados.

[IpotuBononoxkueie coObiTuA. Juarpamma Oiinepa. OObeauHEHUE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus



BEPOSATHOCTEN. YCIIOBHAsA BEpOATHOCTb. IIpaBuino ymHOxkeHus. HesaBucumbie
coobiTus. IlpencraBnenue skcriepuMeHTa B BUjIe JAepeBa. Pemienue 3amau Ha
HaxXO0XXJICHUE BEPOSATHOCTEW C MOMOILIBIO AEPEBA CIYYAMHOTO SKCIEPUMEHTA,
auarpamm ODunepa.

2.1.7.7.4. Conepxanue ooyueHus B 9 kiacce.

[IpeacraBnenre AaHHBIX B BUAE TaOMuL, AuarpamM, TIpauKoOB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, auarpamMmm, rpaukoB Mo
peaIbHbIM JJAHHBIM.

[lepectanoBku u (akropuan. CodeTaHuss U YUCIO COYCTAHUMA. TPEyrObHHUK
[Tackains. Pemrenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CryuyailHbI BBIOOp TOUKM M3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPY>KHOCTH.

HcnbiTanne. Yenex u Heynada. Cepust HCIbITaHUM 10 nepBoro ycnexa. Cepus
ucneiTanuii bepaysmm. BeposatHocTu coObITHII B cepun uctibiTaHuil beprym.

CrnydaliHas BeJIMYMHA M paCIpEAeIICHHE BEpOSTHOCTEW. MaremMarnyeckoe
oxumanue u gucnepcus. [lpumepbl MaTeMAaTUYECKOrOo  OXHUAAHUSA KAk
TEOPETHUYECKOIO0 CPEJHEr0 3HAYCHMS BEJIMYMHBI. MaTeMaTnyeckoe OXUAaHUE U
JUCIIEpCUS]  CIyYallHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyum».

[Tonsitue o 3akoHe OonblIMX yuces. M3MepeHne BepOsATHOCTEN C MOMOILBIO
yacToT. Poib 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCE B IPUPOJIE U OOILIECTBE.

2.1.7.7.5. [lpenMmeTHBIC PE3yNbTAThl OCBOSHHUS MPOTPAMMBI yU4eOHOTO Kypca
«BepoATHOCTb U CTAaTUCTHKA.

2.1.7.7.5.1. TlpenMeTHbIE PE3yIbTaThl OCBOCHUS IIPOTPaMMBbI Y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

Yurare uH(OpMaLMIO, TPEACTABICHHYIO B Ta0nMIax, Ha JIuMarpaMmmax,
MPEACTABIATh JaHHBIE B BUAE TaOJHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucblBaTh ¥ UHTEPIPETUPOBATH  pEAIbHBIE  YHUCIOBBIE  JaHHBIE,
MpE/ICTaBJICHHBIC B TA0JINIIAX, HA TUarpamMMax, rpapukax.

Hcnonb30BaTh AJisI ONMUCAHUS JTAHHBIX CTAaTUCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apu(MeTHUecKoe, MeIuaHa, HauOoJsblliee W HauMEHbIIee 3HauyeHus,
pazmax.

HNmeTrs mpencraBieHUE O CIy4YalHOW WM3MEHYMBOCTHM Ha IIpUMeEpax ILIEH,
(bu3MYecKuX BEJIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

2.1.7.7.5.2. TlpenmeTHBIC pe3yaIbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 8 Kiacce.

W3BnekaTe U mpeoOpa3oBbIBaTh HH(OpMAIUIO, MPEICTABICHHYIO B BHUJE
TaOIuIl, JUarpamMM, rpadrKoB, IPEACTABIATh JTaHHBIC B BHJE TAOJIHII, THArpaMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C MOMOUIBIO CTATUCTHYECKUX IOKAa3aTeNed: CPEeIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUN U YACTOThI COOBITHI, B TOM YHUCIIE IO
pe3ynbTaTaM u3MepeHui U HaOJI0ICHU.



HaxoauTs BEpOSITHOCTH CIy4yailHBIX COOBITHII B OIBITaX, 3Hask BEPOSITHOCTH
AJIIEMEHTapHbIX COOBITHI, B TOM YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBaTh rpaguueckue MOJENH: AEPEBO CIy4ailHOIO 3KCIEpUMEHTa,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, IIOJIMHOXKECTBO, BBIIIOJIHATH OllEpaliuu
HaJ MHOXECTBaMM: OOBEIWHEHHUE, IEPECeUYeHue, MAOINOJHEHUE, IEePEeUUCIIATh
AJIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduueckoe MpeacTaBIeHIe MHOKECTB U CBSI3eH MEXKy HUMH
JUISL OIIMCAHMS MIPOLECCOB U SIBJICHUM, B TOM YKCIIE IIPU PELICHUU 3a7a4 U3 APYTUX
y4€OHBIX NMPEAMETOB U KypCOB.

2.1.7.7.5.3. TlpenMeTHbIE Pe3yIbTaThl OCBOCHUS IIPOTPAMMBI Y4eOHOTO Kypca
K KOHILy oOy4eHus B 9 kinacce.

W3Bnekats 1 mpeoOpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B PA3IMYHbIX
UCTOYHHUKAX B BHJIE TaOJUl], [uarpamm, rpauKkoB, NMPEACTABIATh TaHHbBIE B BUJIE
Ta0JIHII, TUarpaMm, rpauKoB.

Pemarp 3agaun oOpraHu30BaHHBIM IEPEOOPOM BApUAHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcnonp30BaTh ONMCATENbHBIE XAapAaKTEPUCTUKU U1 MACCHUBOB UYMCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEITHUE 3HAYEHUs U MEPBI PaCCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUN U YaCTOThI COOBITHS, B TOM YHUCIE MOJIb3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOCHUH.

HaxonuTe BEpOSITHOCTU CIy4YalHBIX COOBITHII B M3yYEHHBIX ONBITaX, B TOM
YHUCJIE B OMbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSMH, B CEPUSIX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

NmMeTrs mnpeacTaBieHHE O CIAy4YalHOW BEIMYMHE W O PACHPENEIICHUU
BEPOSITHOCTEN.

HNmeTh mpencraBieHHE O 3aKOHE OOJBIIMX YHCET KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.
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