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OdenepanpHas pabovass mporpamMma To ydeOHOMY mpeameTy «MaTtemaTukay
(6a30BBIN ypoBeHb) (mpeameTHass oOjacTh «Martematuka u wHOpPMaTHKa») (Haiee
COOTBETCTBEHHO — MIPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIFOYACT MOSICHUTEIHHYTO
3aMuCKy, COJepKaHUE OOY4YEHUs, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBI
Mo  MareMaTHKe, TEMaTH4YeCKOoe IUIaHUPOBaHUE, TMepedyeHb  (KoaudukaTop)
pacmpe/ieIeHHBIX IO KJaccaMm TPOBEpSIeMBIX TPEOOBaHHWA K pe3ysbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs U 3JIEMEHTOB
COJIEpKaHusl MO MaTeMaTuke, TepedeHb (KoaudukaTop) MpOBEpseMBIX TpeOOBaHUI
K pe3yJabTaTaM OCBOCHHsI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHMsI U AIIEMEHTOB COCPKAHUS 10 MaTeMaTHKe.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mTo MaremaTtwke s oOydaommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMe mo MareMaTUKE YUYTECHbI MJACU W MOJIOKCHUS
KOHIIETIIIMY Pa3BUTHsI MaTeMaTH4eckoro oopa3oBanus B Poccuiickoit deneparuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYHIaMEHTAIbHBIE CTPYKTYPhI HAIIIETO MUPa —
MIPOCTPAHCTBEHHBbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIIHUX,
YCBAaMBAE€MbIX B HETMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIATHBIX Uel). MaTemaTudyeckue 3HaHHUs 00eCIIeYnBalOT
MMOHMMAaHWE TMPUHIUIIOB YCTPOWCTBA U HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCHPUATHE W HMHTEPIPETALUIO COLMAIBbHOW, SKOHOMHUYECKOW, IMOJUTHUYECKOU
uH(bOpMAaIUKU, Jal0T BO3MOXKHOCTH BBINOJHSATH PAaCUEThl W COCTABJIATH aJTOPUTMBI,
HaXOJUTh U IPUMEHSTH (DOPMYJIbI, BIAJETh MPAKTUYESCKUMU TPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN M TOCTPOEHUM, YUTaTh MH(POPMAIIUIO, TIPEACTABICHHYIO B BHUJE TaOJIHII,
auarpaMM 4 TpaduKOB, JKUTh B YCJIOBHUSIX HEOMPEACICHHOCTH ¢ TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUM.

N3yuenne marematviku (QopMupyeT y OOydalOmMXCSd MaTEeMaTHYECKUW CTUITh
MBIIIUICHUS, TTPOSIBIISIIOIINIICS B ONpeIeICHHBIX YMCTBEHHBIX HaBbikax. OOyuaroniuecs
OCBaMBAIOT TaKW€ NPUEMbl W METOJAbl MBIIIJICHUS, KaK HWHIYKIUS WU ACTYKIUA,
000011IeHNe U KOHKPETH3allus, aHAIN3 W CUHTE3, KJIacCU(HUKaAIMi U CUCTeMaTH3aIus,
abctparupoBanue u aHasorusi. OOBbEKThl MATEMATHUECKUX YMO3aKIIOUEHUM, MPpaBUiIa UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKHX IMOCTPOCHUM, CIIOCOOCTBYIOT
BbIpabOTKEe yMeHUsi (OPMYIUPOBAaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXKIACHHS, TEM
CaMbIM pPa3BHUBAIOT JIOTUYECKOE MblluIieHHe. M3yueHue mareMaTukud oOecreurBacT
dbopMupoBaHUE AITOPUTMUUYECKON KOMIIOHEHTHI MBINUICHUS M BOCHUTAHUE YMEHUU
NEUCTBOBAaTh IO  3aJaHHBIM  QJIrOpUTMaM,  COBEpPUIEHCTBOBAaTh  W3BECTHbBIC
U KOHCTpYMpOBaTh HOBBIE. B mporecce pemieHust 3agady — OCHOBHOM ydeOHOM
NEATEIbBHOCTH HAa YPOKax MAaTEMATHUKH — Pa3BUBAKOTCA TBOpYECKass W IPUKIIATHAS
CTOPOHBI MBIIILICHUSI.
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OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BUBATh y OOYYaIOLIUXCS TOYHYIO,
palMoOHANbHYI0O U MH(POPMATUBHYIO peYb, YMEHHE OTOMpPATh HamOoJiee MOAXOJSIINE
SA3BIKOBBIC, CHMBOJIMYECKHE, TpadUyecKue CpeCcTBa ISl BBIPAKECHHUS CYKICHUN
Y HarJIAJIHOTO UX MPEICTaBICHUS.

[Ipu u3yyeHUM MaTeMaTUKH OCYILIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJIaMHU
MMO3HAHUS JIEWCTBUTEILHOCTH, MPEICTABICHUSIMH O IPEAMETE U METOJaX MaTeMaTHKH,
UX OTJIMYUHU OT METOJIOB APYTUX ECTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKH JIJISl PEIICHUS HAYYHbIX U MPUKIIATHBIX 3a/1a4.

[IpuopureTHbIMU TeNIMU OOydeHHs] MaremaThuke B 5-9 Kiaccax SIBISIOTCS:

dopMupOBaHHE UEHTPATBHBIX MATEMaTHUYECKUX MOHATHNA (YUCIIO, BEIUYHHA,
reomeTpudeckas ¢urypa, NepeMeHHasi, BEPOSTHOCTb, (PYHKIMS), 0OECIECUMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMS 00YUYaIOIINXCS;

Mo/BEICHUE OOyYaroUIMXCsl Ha JOCTYINHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMAaTUKN U OKPY’KAOIIET0 MHUPA, TOHUMAHUE MAaTEMAaTUKU KaK 4acTH
oOuIel KyJabTyphl YEJIOBEUECTBA;

pPa3BUTHE MHTEJUIEKTyaIbHBIX M TBOPYECKHUX CHOCOOHOCTEW 00yyarommuxcs,
[IO3HABATEJIbHON aKTMBHOCTH, MCCIIEJOBATEIIbCKUX YMEHUN, KpUTUIHOCTH MBILUICHMS,
MHTEpEca K U3YYEHUI0 MAaTEMATHKU;

(dopmupoBanne (QYHKIUOHAJIBHOW MaTEeMaTHMYECKONM TIpPaMOTHOCTU: YMEHHUS
pacno3HaBaTh MPOSIBICHUS MATEMaTHUYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEANbHBIX >KMU3HEHHBIX CUTYalUSX U NPHU U3YYEHHH APYTHX YUYEOHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (opMynupoBaTh HMX Ha S3bIKE
MaTeMaTUKd M CO3/JaBaTh MAaTEMaTUYECKUE MOJENH, TIPUMEHATh OCBOEHHBIN
MaTEeMaTU4YECKUd anmapar Uil pPEIIeHHs NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YJIbTaTHI.

OcHOBHBbIE TUHUH CO/IEP KaHUs TPOrPaMMBbI 110 MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIUMCICHUS», «Anrebpa» («AnreOpandeckue BbIpaKEHHUS», «YpaBHEHUS
U HepaBeHCTBa»), «Dynkium», «l'eomerpus» («I'eomerpuueckue QGUIrypsl M HX
cBONCTBaY, «M3MepeHrne reoMeTpuyecKux BEIUYUH»), «BeposATHOCTh U CTATUCTUKAY.
JlaHHbIe JIMHUM Pa3BUBAIOTCS MapaJlIeNbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM
JOTUKOW, OJHAKO HE HE3aBUCHMO OJHAa OT JpPYyrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUM.

Coneprxanue nmporpaMMbl 0 MaTEMaTUKE, paclpeesieHHOe Mo TojaM 00ydeHus,
CTPYKTYPUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BolpocaM  oOywaromuecsi  oOpaliajuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TIOHATUSAMH M HaBbIKAMU OCYIIECTBISJIOCh MOCIEA0BATEIbHO
U TOCTYyNaTeNIbHO, C COOJIOJIGHHEM MpPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOUAJIUCh B OOLIYI0 CHCTEMY MaTE€MaTUYECKUX MPECTaBICHUN OO0ydYaroImmxcs,
paciupsis ¥ yriayOssisi ee, 00pasysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHka sBIsieTC 00A3aTeNbHBIM yU4eOHBIM
peIMETOM Ha YpOBHE OCHOBHOIO oOuiero odpaszopanus. B 5-9 knaccax maremartuka
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TPaJUIIMOHHO U3Yy4aeTCs B paMKax CIEAYIOUMX Y4eOHbIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kimaccax — KypcoB «Airedpa» (BKIItOUYast 3J1€MEHThI CTaTUCTUKU
u Teopun BepoATHOcTer) u «l'eomerpusi». [Iporpammoii mo maremMaTHUKe BBOJMUTCS
CaMOCTOSITENIbHBIN yueOHBINH Kypc «BepoSTHOCT U CTaTUCTHUKAY.

OO01iee YMCIO 4YacoB, PEKOMEHJOBAHHBIX [IJIi M3Yy4YEeHHUs] MaTeMaThKu (0a30BbIN
ypOBEHBb) Ha ypOBHE OCHOBHOTO 00IIero obpasoBanus, — 952 dyaca: B 5 Kjacce —
170 vacoB (5 wacoB B Heaemo), B 6 kimacce — 170 gacoB (5 yacoB B HeIemio),
B 7 knacce — 204 daca (6 gacoB B Hefieno), B 8 kinacce — 204 yaca (6 4acoB B HEJICIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJICIIO).
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IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenne mMatreMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpPaBICHO
Ha JIOCTH)KEHUE OOYYalOIIMMHUCS JMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE ~ pe3ydbTaTbl  OCBOEGHHMS  NPOTpaMMbl 1O  MaTEMaTHKe
XapaKTEPU3YIOTCSL:

1) maTpuoTHYECKOE BOCTIMTAHHE:

IpOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIIEHUEM K JOCTHKEHHUSIM POCCUMCKHUX MaTEMaTHUKOB U POCCHMCKOU
MaTEMaTHYECKON IIKOJbI, K HMCIOJIb30BAHUIO AITHX JOCTIDKCHHH B JAPYTUX HayKax
Y IPUKJIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Ppa3JIMYHBIX
CTPYKTYD, SIBACHUH, NPOUEAYp I'PaXkTaHCKOTO O0LIECTBa (HapUMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C NPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHHM HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-ITHUYECKUX
IPUHIIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) Tpya0BO€ BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOEC Yy4YacTHE B PEHICHUH TNPAKTUYCCKUX  3a1ad
MaTeMaTUYeCKOW  HANpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsl Ha TPOTSHKEHWHM BCEW JKM3HU JUIsl YCHENHON MpodecCHOoHaATBbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM
M TOCTPOCHHUEM WHAMBUAYAJTHLHON TPAeKTOpUU OOpa30BaHWS M KU3HECHHBIX TUIAHOB
C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTnvecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY M OCTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEHICHHH, PpacCyKICHHUH, YMCHHIO BHJIEThH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHMS

OpHEHTAIIUEH B IEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs UeJIOBEKa, MPHUPOAbI M OOIIECTBa,
MOHUMAaHHEM MaTEMaTHYSCKOW HAyKH Kak c(hephl YSITOBCUECKOM MEATSIIbHOCTH, ITAIOB
€e pPa3BUTUS M 3HAYMMOCTH IS Pa3BUTHS [MBHIU3AIMH, OBJIAJCHUEM SI3BIKOM

7
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MaTEMaTUKH W MaTEeMaTHYE€CKOM KyanypOﬁ KaK CpCACTBOM IIO3HAHUA MHUPaA,
OBJIaACHHNCM HpOCTGﬁHIPIMH HaBBIKaMH HCCJ'IGI[OB&TGJII)CKOﬁ ACATCIIBHOCTH,

6) puznueckoe BOCIIUTaHMeE, (¢popmupoBanue KYJIbTYPBbI 310POBbS
¥ SMOLHOHAJIBLHOIO 0JIArONOJTy M
TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHUECKUE 3HAHUS B MHTEpEcax CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pa3a KU3HU (30pOBOE IMUTAaHWE, COAITAHCHPOBAHHBIN PEXKUM
3aHATHH U OTABIXA, peryJisipHast (pu3ndecKasi akTUBHOCTE), COOPMUPOBAHHOCTHIO HABbIKA
pediekcuy, MpU3HAHHEM CBOETO IMpaBa Ha OMIMOKY M TAaKOro e IpaBa JIPYyroro
YeJI0BEKA;

7) IK0JIOTHYeCKOe BOCTTUTAHHE:

OpUEHTallMeld Ha NPUMEHEHUE MAaTeMaTHYEeCKUX 3HAaHWW i1 peleHus 3anad
B 00JJaCTU COXPAHHOCTU OKPYKAIOLIEH Cpe/ibl, IUITAHUPOBAHUS MOCTYIKOB U OLIEHKH MX
BO3MOXKHBIX TIOCJHEICTBUN ISl OKpYXarollel Cpeapl, OCO3HAHHEM TIJI00aJIbHOTO
XapakTepa S3KOJOTMYECKUX POOJIEM U ITyTEH UX PELICHUS;

8) amanTanusa K N3MEHAIOIMMCS YCJIOBHAM CONMAIBHOI M MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBHUSAX HEONPEEICHHOCTH, TTOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JIeATebHOCTh, B TOM YHCJIE€ YMEHHE
VUHUTBCS Y APYTUX JIOACH, TPHOOpPETaTh B COBMECTHOM ACATEIBPHOCTA HOBBIC 3HAHUA,
HAaBBIKM W KOMIICTCHIIMH U3 OTBITA APYTHX;

HE0OXOIMMOCTHIO B ()OPMHUPOBAHMUY HOBBIX 3HAHH, B TOM Uucie (popMyIupoBaTh
U7IeH, TIOHITHS, TUTIOTE3bI 00 0OBEKTAX U SABJICHUIX, B TOM YUCIIE paHEE HE M3BECTHBIX,
0CO3HaBaTh NEe(PUIMTHI COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOITHIT KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIC PEIITICHUS
U AeHCTBUSA, (GOPMYITUPOBATH M OIEHUBATH PUCKH U TTOCIIEACTBYS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHUS IPOrpaMMBbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOy4aroiierocsi 0yayT chopMUpOBaHbl METANpeAMETHBIE PE3yJbTaThl,
XapaKTEPU3YIOIINECs OBJIAJICHUEM I103HABATCIILHBIMUA YHUBEPCAIBHBIMUA yUEOHBIMU
JEUCTBUSAMH, KOMMYHUKATUBHBIMH  YHUBEPCAJIbHBIMU  YYCOHBIMU  JCHCTBUSMH,
PETYIATUBHBIMU YHUBEPCAITBHBIMU YI€OHBIMU JICHCTBUSMU.

ITo3HaBaTeIbHBbIE YHUBEpPCAJbHbIE YUeOHbIe NeiiCTBHUSA

[lo3naBaTenbHBIE  YHUBEpPCAJbHBIE  y4eOHBIE  JCUCTBUA  00ECIIEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTUBHBIX MPOIECCOB 00yJaronuxcs (OCBOGHUE METO/OB
MO3HAHUS OKPYXKAIOLIEro MHpa, MPUMEHEHHE JIOTUYECKUX, HCCIEN0BATEIbCKUX
oreparui, yMeHui padotaTh ¢ HHOOpPMALIHUEH).
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ba3oBble Jornyeckue aeicTBus:

BBIABJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATHH, OTHOIICHUHA MEXIY TMOHSATHSAMH, (POPMYIHPOBATH OIpEICTICHHUS
NOHATUN, YCTaHABJIMBATH CYUIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAIMK, OCHOBAaHUS
11 00001LIEHUS M CPAaBHEHUS, KPUTEPUH IPOBOJUMOTO aHAJIN3a,;

BOCIPUHUMATh, (OPMYJIUPOBATH U PEOOPA3OBBIBATH CYKJICHUS: YTBEPIUTECIIbHbIE
U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIC U O0IIKE, YCIOBHBIE;

BBIBISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOPEYUS
B (axTtax, [aHHBIX, HAOJNIOJEHUSAX M YTBEPKACHUAX, IMpenjgaratb KpUTEPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

IIPOBOAUTH BBIBOJBI C HCHOJB30BAHHEM 33aKOHOB JIOTMKH, JE€IyKTHBHBIX
Y MHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 110 AaHAJIOTHH;

pa3OupaTh  JOKa3aTelbCTBA  MATEMAaTUYECKHX  YTBEPXKIECHUW  (IpsiMbIe
U OT TMPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIIBHO HECIIOXKHBIE JI0KAa3aTEIbCTBA
MaTeMaTUYeCKUX (PAaKTOB, BBICTpPAWBaTh AapryMEHTAlMI0, MPUBOJUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 perieHus ydeOHOH 3aqaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus1, BBIOMpaTh Hanbojee MOAXOIAUINI C yUeTOM CaMOCTOSITENIbHO BbIIEJICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBaTeIbCKHe AeliCTBHA .

WCITOJIB30BaTh  BOIMPOCHI KaK HMCCICIOBATEIbCKUA HMHCTPYMEHT TTO3HAHUSA,
(hopMyIMpPOBAThH BOMPOCH], (PUKCHPYIOIIKE MPOTUBOPEUHNE, MPOOIEMY, CAMOCTOSATEIIHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, aprYMEHTHPOBATH CBOIO
MTO3HITUIO0, MHCHUE;

MIPOBOJIUTH TI0 CAMOCTOSTEILHO COCTaBICHHOMY TUIAHY HECIIOKHBINA 3KCTIEPUMEHT,
HEOO0JIBIIIOE UCCIICAOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEN MaTeMaTHYECKOT0 00bEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (popMynupoBaTh O0OOOIIEHHUSI W BBIBOJALI MO pe3yJbTaram
MIPOBEICHHOTO HAOJIO/ICHUS, UCCIICOBAaHMUS, OIEHUBATH JIOCTOBEPHOCThH MMOITYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKE BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJISITh ~ HENOCTATOYHOCTh U M30BITOYHOCTh ~ WHGOpMAIUM,  JIAHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BHIOWpATh,  aHAJIM3UPOBATh,  CHUCTEMATH3WPOBATH W  WHTEPIPETHUPOBATH
nH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALIMU U WILTIOCTPUPOBATH pElIaeMble
3a/layu CXeMaMu, uarpaMmmMaMu, HTHOU rpadMKoi U uX KOMOMHALIUSIMU;
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OLICHUBATh HAACKHOCTH I/IH(I)OpMaI_II/II/I I10 KPUTCPUAM, MMPCATOKCHHBIM YUYUTCICM
NN C(bOpMy.III/IpOBaHHLIM CaMOCTOATCIIBHO.

KomMMyHMKkaTHBHBIE YHHBepCajibHble Y4eOHbIC JACHCTBUS
KoMMyHHKaTHBHBIC ~ yHHMBEpCAlbHbIC  y4eOHbIC  JCHCTBUS ~ 00OCCICUUBAIOT
chopMHUPOBAHHOCTH COIMATIBHBIX HABBIKOB O0YUYAFOLIHXCSI.

Oowmenue:

BOCIIPUHUMATh U (POPMYJIMPOBaTh CYKJIEHHS B COOTBETCTBHHM C YCJIOBUSIMHU
U LEIIMHU OOLIEHMS, ICHO, TOYHO, FPAMOTHO BBIPAXXaTh CBOK TOUYKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS M0 XOJAY PELICHMs 33aJa4M U IOJYyYEHHBIM
pe3yJibTaram;

B XO0/A€ OOCYXIEHHMs 3a/laBaTb BOMNPOCHl MO CYHIECTBY OOCYXKIaeMOW TEMBI,
npo0JIeMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHBIE HA MOMCK PELICHHUS,
COMNOCTABIISAITb CBOM CYXICHUS C CYXACHUSAMU JPYTUX YYaCTHUKOB JUAiora,
OoOHapyKHUBaTh pa3IMuMe U CXOACTBO IMO3UIIHI, B KOPPEKTHON PopMe (HhopMyaupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUA 3aJaud, SKCIEPUMEHTa, HWCCIEIOBaHUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
NpPE3eHTALNN U 0COOEHHOCTEN ayIUTOPUH.

CorpyaHunuecTno:

MOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHHOW ¥ UHIMBUIYAIHbHOU PaOOTHI
IIPY pelIeHUN YY4EeOHBIX MAaTEMATUYCCKUX 3a/1aY;

MPUHUMATh IEeJIb COBMECTHOW JACATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIIIO
COBMECTHOI pabOThI, pacrpeaenaTh BUAbl padoT, 10roBapuBaThCs, 00CYKIAaTh MPOIIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboThl (0OCYKIeHHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
JIEUCTBUA C APYTHUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJia B OOIINI
IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOCHCTBUS.

PeryasiTuBHBbIE YHMBEpCAJIbHbIE Y4eOHbIE NeHCTBUA
PerynaruBHble yHUBEpCalbHbIe yueOHBIE AEHCTBUS 00€CIIeYnBaOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanus:

CaMOCTOSITEJIFHO COCTABJIATH IJIaH, aJlTOPUTM pELIeHHs 3afaydl (WM ero 4acTb),
BBIOMpPATh CIOCOO pEIIEHUS C YYETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH C YYETOM
HOBOM HH(OpMaIUH.
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CaMOKOHTPOJIb:

BJAJ€Th CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IHpolecca M pe3ysbTara
pelIeHNs] MaTEMaTUYECKOH 3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33auH,
BHOCHUTHh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HalJIEHHBIX
OIIHOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JACSITEIbHOCTH IIOCTABJICHHOW LIEIH
U YCJIOBUSIM, OOBACHATH NMPUYMHBI JTOCTHKEHUS WIH HEHOCTH)KEHMSI LI€JH, HAXOJIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHHUS MPOTPAMMbI MO MATEMATHKE IMPEACTaBICHBI
o ToJlaM OOy4YeHHs B paMKax OTACIBbHBIX YYeOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B /-9 kmaccax — KypcoB «Anredpay», «l'eomerpusi», «BeposTHOCT
U CTaTUCTHKAY.

11
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopureTHbIMU TeNIMU OOy4YeHMsI MaTeMmMaTHKe B S5—6 Kiaccax SBISIOTCS:

MpoJOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMAaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMUMHA, TreoMeTpuyeckas  ¢durypa), oOeCHEUUBAIOIIUX  PEEMCTBEHHOCTb
U TIEPCTIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yUaIOIIUXCS;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEW O0O0yyaromuxcs,
[IO3HABATEJIbHOM AaKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHHUH, MHTEpEca K H3yYECHHIO
MaTeMaTHKHU;

Mo/BeICHNE OOyYarolIMXcsl Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMAaTHKU U OKPYXKAIOILEro MUPA;

(GopmupoBanne (GYyHKIUMOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHHUS
pacrno3HaBaTb MAaT€MaTU4YeCKUE OOBEKThl B pEalbHBIX JKU3HEHHBIX CHUTYyalUsX,
MPUMEHATh OCBOEHHBIE YMEHHS [JIsl PELICHUS MNPAKTHKO-OPUEHTUPOBAHHBIX 3a]1ad,
UHTEPIPETUPOBATh IIOJYYEHHBIE pe3yibTaTbl M OLEHHWBATh HX HA COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MareMaTuku B S5—6 Kiaccax —
apudmeTrnyeckass M TreOMeTpUuUecKas, KOTOpbI€ pa3BHBAIOTCS MapajljIeNbHO, Ka)KJaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT APYIOW,
a B TECHOM KOHTAKTE€ W B3auMojeucTBuU. Takke B Kypce MAaTeMaTHUKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU alareOpbl U OMUCATENIbHONW CTATUCTUKH.

N3yuenue apudmeTnyeckoro marepuajla HayMHAEeTCs CO CHUCTEeMaTHU3aluu

Y Pa3BUTHS 3HAHMM O HATypalbHBIX YMCIAX, MOJYYEHHBIX HA YPOBHE HayalbHOTO

oOmiero obpaszoBaHus. [Ipu >TOM COBEpIIEHCTBOBAHWE BBIYUCIUTEIHBHON TEXHUKH
U (GOpMHpOBAaHME HOBBIX TEOPETUYECKMX 3HAHMM codeTaeTcs C pa3BUTHEM
BBIYHMCIUTENIbHON KyJIbTYpbl, B YacCTHOCTH € OOy4YE€HHUEM MPOCTEHIIMM MpueMaM
NPUKUAKA W OLEHKH PE3yJIbTaTOB BBIYMCICHHUN. M3ydeHHe HaTypaJbHBIX YHCEI
POJI0JKAETCA B 6 Kilacce 3HAKOMCTBOM € HAYaJIbHBIMU HOHSTHSIMU TEOPUU I€TUMOCTH.

Hauano n3zydennsi 0OOBIKHOBEHHBIX U JICCSITHYHBIX P00 OTHECEHO K S Ki1accy. DTo
NEPBBIN AT B OCBOEHUU JpO0EH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJICSIMH,
HNOHATUSAMU TeMBI. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX APOOEH B MOJTHOM 00BbeME
IpEIIIeCTBYET U3YUCHHUIO NECATUYHBIX ApoOeH, YTO 1eIecO00pa3HO ¢ TOUYKHU 3PEHUs

JIOTUKU M3JI0’KEHUSI YMCIIOBOM JIMHMM, KOTJa MpaBujia ACHUCTBUN C JECATUYHBIMU
JIPpOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJTOPUTMaMHU BBITIOJHEHUS JEHCTBUIM
C OOBIKHOBEHHBIMH JApOOSIMHU. 3HAKOMCTBO C JAECSATHYHBIMH JAPOOSIMU PACIIUPUT

BO3MOXXHOCTH JJIi TOHMMAaHHUS OOYYaroIIMMHUCSA TMPHUKIAJHOTO MPUMEHEHUS HOBOMU
3aMUCH TPU M3YYEHUM JPYTUX NPEIMETOB M MPU MPAKTHUECKOM HCIOJIb30BAHUH.
K 6 kimaccy oOTHeceH BTOpOHl 3Tall B M3yYeHUH JApoOei, TAe MNPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPABHEHUS M MPeoOpa3oBaHusl IpoOeil, 0CBOCHHE HOBBIX
BBIYMCIIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUWA, B TOM YHUCIE
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3HaYEHU BBIPAKEHUM, COAEpKAIIMX M OOBIKHOBEHHBIE, M JIECATUYHBIE APOOH,
YCTAHOBJICHHUE CBSI3€M MEXKIy HUMHU, PACCMOTPEHHKE NMPUEMOB PEIICHUS 3a/1ay Ha JPOoOH.
B nHauane 6 kiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO U3YYEHUS MOJOKUTEIBHBIX U OTPULIATEILHBIX YHUCEN SABISIETCS TO,
YTO OHU TaKKe MOTYT pacCMaTpUBAThCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Hauaie
u3ydeHus: Tembl «IloJoKUTENbHBIE U OTPULIATENLHBIE YUCIa» BBIACISIETCS MOATEMA
«llenbie uucna», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIIAMU
U IEUCTBUSIMU C MOJOKUTEIHHBIMU U OTPUILIATEIILHBIMU YHCIIAMU MPOUCXOAUT HA OCHOBE
COJIepKATENBHOIO TOJAX0/a. DTO TO3BOJSIET Ha JOCTYMIHOM YPOBHE IO3HAKOMHUTH
oOy4Jaronmxcsi MpakTUYECK CO BCEMH OCHOBHBIMHM TMOHSTHUSIMU TEMbI, B TOM YHCIIE
U C MpaBWIAMHU 3HAKOB IPH BBINOJHEHUU apudmMernyeckux aeiictBuil. M3ydenue
paloHaIbHBIX YUCEN OYJET MPOIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oO0yuyeHMM pelIeHHI0 TEKCTOBBIX 3aJay B 5—0 KiaccaXx HCIOJIb3YIOTCA
apudmernueckue npuemsl perieHus. [lpu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBaIOTCS TEKCTOBBIE 33/1a4U CIEAYIOUINX BUIOB: 33]]a4l Ha ABM)KECHUE,
Ha YacCTH, Ha MOKYIIKH, Ha pad0Ty ¥ MPOU3BOAUTEIBHOCTD, Ha MPOLIEHTHI, HA OTHOILICHUS
u nponopuuu. OOyyaroluecs: 3HAKOMSTCS C MpUEMaMM pPELIeHUs 3a1ad nepedopom
BO3MOKHBIX BApUAHTOB, ydarcs paboTaTh ¢ MHPOpMAIMEH, peIcTaBIeHHON B (popme
TaOJINIl UK IUarpamMM.

B nporpamme yueOHOro kypca «MaremaTuka» MperyCMOTPEHO (OpMHUpPOBaHUE
IPONEIEBTUUECKUX anreOpanyeckux npeacTaBieHui. bykBa kak CUMBOJI HEKOTOPOIO
yycia B 3aBUCUMOCTH OT MAaTEMaTUYECKOIO0 KOHTEKCTAa BBOJUTCA IOCTEIECHHO.
bykBeHHass CHMBOJIMKA IMIMPOKO HCHOJB3YETCA MPEXKAE BCEro s 3alMucu OOLIUX
YTBEPKICHUM U IPEAJIOKEHUH, (POPMYJI, B HACTHOCTH JIJISl BBIYMCIEHUSI TEOMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» MpeICTaBiIeHA HarjsaHas
reOMETpHs, HalpaBJIC€HHAs HAa pa3BUTHE OOPA3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaeHus, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YYEHUU T€OMETPHUH,
KOTOPBI  OCYIIECTBIISIETCS. Ha  HAarJAJHO-NPAKTUYECKOM  ypPOBHE,  OINHpAETCs
Ha HarjIsigHO-OOpa3HO€ MbIlLIeHHe oOydJaromuxcsa. boibiias pojab  OTBOIUTCS
PAKTUYECKOMN JEeATENbHOCTH, ONBITY, SKCIIEPUMEHTY, MOAenpoBaHuto. OOydaroniuecs
3HAKOMSITCA C T€OMETPUYECKMMU (UTypaMU Ha TJIOCKOCTH M B MPOCTPAHCTBE, C HX
OpOCTEHIIUMU  KOH(UTypalMsiMu, y4yaTcsi HU300pakaTb HX Ha HEJIMHOBAHHOMN
U KJIeT4aTon Oymare, paccMaTpuBalOT X IpocTeiue cBoMcTBa. B nponecce nzydenus
HarJIAIHOM reoOMEeTpUM 3HaHMS, MOJYyYEHHbIE O0Y4YaloIUMKCS HAa YPOBHE HAYaJbHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U pACHIUPSIIOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 Kjlaccax U3y4yaeTcsi HUHTETPUPOBAHHBIN MTpeIMET
«MaremaTuka», KOTOPHIM BKIIOUAeT apuPMeTHUEeCKuil wmaTtepuan | HarJSIHYIO
TF€OMETPHUIO0, & TAaK)XE MNPONEAEBTUYECKUE CBEACHMS M3 anreOpbl, 3JEMEHThI JIOTHMKH
Y HayaJla ONMCATENbHOW CTaTUCTUKH.

OO6m1ee ynco 9acoB, PEKOMEHIOBAHHBIX IS U3YYeHUsT MaTeMaTuku, — 340 Jacos:
B 5 kiacce — 170 wacos (5 yacos B Henedio), B 6 kiacce — 170 gacos (5 yacoB B HEJEIIO).
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COAEPXAHUE OBYYEHUA
5 KJIACC

HarypaJjibHbIe ync/Ia U HYJIb

HartypaneHoe wuucno. Psa HatypanpHbix uuncen. Ywucmo 0. HM300paxkeHue
HaTypaJIbHBIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOMA.

Ilo3unnoHHas cucrema cudcieHus. Pumckas Hymepauus Kak —IIpUMeEp
HENO3ULNOHHOW CHUCTEMBI CUMCIICHHUS. [lecaTuYHas cucTeMa CYMCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHUCEN, CPAaBHEHHE HATYyPAJIbHBIX YHCENI C HYJEM.
Crioco6s1 cpaBHeHUs. OKpyTJIEHUE HATypalbHbBIX YHCEL.

CrnoxeHre HaTypaJbHBIX YMCEJN, CBOWCTBO HYJIS IPHU CIIOKEHUHU. BblunTaHue Kak
JeiicTBUE, OOpaTHOE CIIOKEHHI0. YMHO)XEHHME HATypajbHBIX YMCEJ, CBOMCTBa HYJS
W EIMHMIBI TpU yMHOXKEHHMU. JlelleHne Kak JelcTBHe, OOpaTHOE YMHOKEHHIO.
KomnoneHnTs! neiicTBui, CBSI3b MeKy HUMU. [IpoBepka pesynbpTaTa apuMEeTHIECKOTO
neictBud. IlepeMecTuTenbHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOMXKEHUS
¥ YMHOKEHUS, paclpeieTUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonbs3oBanne OyKB 111 00O3HAUEHUS! HEM3BECTHOI'O KOMIIOHEHTa W 3alllCh
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenu U KpaTHBIE YUCIIaA, PAa3JI0KEHUE HAa MHOXKUTENU. IIpocTeie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHp ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allUCh YUCIIA B BUAE CYMMBI Pa3psaHbIX
CJIaraeMblIX.

UucnoBoe BbIpakeHHE. BpIUnCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHUS JEUCTBUH. VICronb30BaHME NIPU  BBIYHUCICHUAX IEPEMECTUTEIBLHOIO
M COYETATEeIIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXEHUS, PaclpeneauTeaIbHOro
CBOKCTBA YMHOKECHHUSI.

Jpodu
IIpencraBierne o ApoOU Kak crocoOe 3armucH 9acTH BeIMUUHBL. OOBIKHOBEHHBIC

npo6u. [lpaBunbHble W HempaBwiIbHBIC ApoOu. CMmemanHas ApoOb, MpeCTaBICHUE
CMEIIIaHHOW ApOoOM B BHJE HENPABWIHHOW IpoOU W BBIJICJICHUE 10N YacTH 4Huclia
13 HempaBwiIbHOU npobu. M3o0OpaxkeHue ApoOeil ToUYkaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamenue apooOeit. IlpuBeneHue npodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHrie W BBIUMTAHHE JpoOed. YMHOXXEHHUE U JelieHue apoOeil, B3auMHO-
obpartHple qpodu. HaxoxaeHne 9acTy 1e0To 1 IIEJI0T0 110 €ro YacTH.

Hecstuunas 3amuch apoOeit. [lpencraBnenue AecATUYHOW ApoOM B BUJC
O0ObIKHOBEHHOM. M300paxeHune AecATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIL.
CpaBHeHHE ECATUYHBIX ApOOEH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sSMU. OKPYTIIEHUE MECATUIHBIX
Tpo0ei.
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Pelenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a7a4 apu(METHUYECKUM CIIOCOOOM. PelieHune JoruuecKux
3aia4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUH 33J1a4 TaOJIUIl U CXEM.

Pemenue 3aga4, comepkaimx 3aBUCHMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTbD,
BpeMsi, pAacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EIWHMIIBI M3MEpPEHHUs: MAacCCHl,
00bema, LIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXAY €IMHUIIAMU U3MEPECHUS
Ka)KI0M BEJINYUHBI.

Pemmenrie oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpusi

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
JIyd, yrOJI, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. YTou. [IpsMoi, ocTpeIil, Tynou
Y Pa3BEPHYTHIN YIJIBL.

JUiMHa OTpe3ka, METPUYECKME €IUHULBI JUIMHBL. JIMHA JIOMaHOH, NEpUMETP
MHOI'OYIroJIbHUKA. MI3MepeHne U OCTPOEHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harnsguele mnpexacraBieHuss o (QUIypax Ha IUIOCKOCTH: MHOIOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTYp.

N3o0paxxenne ¢uryp, B TOM uucie Ha kietdaroil Oymare. [locTtpoenue
KOH(Urypanuii u3 yacteil npsMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJI€T4aTol Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomans OPSIMOYTOJIbHUKA " MHOTOyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4HcClie (PUryp, M300paKEHHBIX Ha KJIET4YaTOM Oymare.
Enuauner usmepenus mioniaau.

Harnsanele mpenctaBiieHHs] O TPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN
napauienaenunesa, Kyo, MHororpaHHuku. M300paxkeHre npocTenimnx MHOTOTPaHHUKOB.
PazBepTku kyOa u napamienenuneaa. Cozganue Mojeieil MHOTOrpaHHUKOB (M3 Oymary,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAJIOB).

O06beM MpsMOYTOJILHOTO Napajuienenunea, Kyoa. Enuaniibl usmepeHus: oobema.

6 KJIACC

HarypaJjbHble yuciia

ApudmMernueckre JACUCTBUS € MHOTO3HAYHBIMM HATypaldbHBIMH YHCIIAMHU.
YucnoBble BbIpaKEHHUA, MOPSIOK JEUCTBHM, UCTOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU BBIUKMCICHUSAX [EPEMECTUTEIBHOIO W COYETATEIBHOTO CBOWCTB  CIIOKEHUS
Y YMHOKEHMS, PACIIPEAEIUTEIBHOIO CBOMCTBA YMHOXKEHUS. OKpyIJIEHHE HaTypalbHBIX
YHUCEN.

JlenuTenu u KpaTHbIE Yncia, HAUOOIBIINK OOIHA AeUTEeNb U HAaUMEHbIlee o0I1ee
KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleeHne ¢ OCTaTKOM.
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J{poou
OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue JapoOei.

CpaBHeHME U ynopso4MBaHuE ApoOeil. Pemienuwe 3a7au Ha HAaXOXKJIEHUE 4YacTH
OT LEJOr0 W WEeNOoro mo ero yacTu. [poOHoe uMcino Kak pe3yabTaT JeJCHHS.
[IpencraBienune AecATUUHOM JIpoOU B BHJIE€ OOBIKHOBEHHOW JpOOW U BO3MOXKHOCTH
Ipe/cTaBlieHuss OOBIKHOBEHHOM JpoOM B BUIE JecATUYHOU. JlecaTuunbie apoOu
U MeTpuueckas cuctema mep. Apudmerndeckue OEHCTBUS U UYMCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomenue. Jlenenue B JaHHOM oTHoleHnd. Macmra0, nponopuus. [Ilpumenenne
IIPONIOPLIMM NPH PELLICHNUHN 3a1a4.

[Tondarne npoueHTa. BeruncieHue mpoueHTa OT BEIWYMHBI U BEIUYHMHBI 10 €€
MPOLIEHTY. BbIpa)keHHEe TPOLEHTOB JAECATUYHBIMU Jpo0simMu. Pemienune 3amgau
Ha MPOIIEHTHI. BbIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

IHonoxuTENBHBIC M OTPHIATEIBHbIC YHCIIA

[lonoxutensHple W OTpULATENbHbIE 4yucna. lLlensle uwmcna. Monpyne uwucna,
reoMeTpuyecKas HHTepIpeTanus Moayis uncia. M3o0paxenue uncen Ha KOOpAUHATHON
npsmoi. Yucaosble mpoMexyTku. CpaBHeHHe uucen. Apudmernyeckue IeHCTBUSL
C TIOJIO)KUTEJIbHBIMU ¥ OTPULATEIbHBIMH YUCIaAMHU.

[IpsMoyrosibHass cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHartel TOYKH
Ha IUIOCKOCTH, a0cuucca u opauHara. [loctpoeHue Toyek U puryp Ha KOOpIMHATHOU
IUIOCKOCTH.

BykBeHHbIe BbIpaKeHUS

[IpumeHeHne OyKB aJis 3allMCH MaT€MATUYECKHX BBIPAKEHUA W MPEIJIOKEHUU.
CpoiictBa apudmeTnueckux JeHCTBUN. DByKkBeHHBIE BBIpRXEHHSI U  YHUCJIOBBIC
IIOJICTAHOBKU. DYyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyinbl, GopMysbl MEpUMETpa M IUIOMIAAM MNPSAMOYTOJIbHUKA, KBajapara, oO0bema
napaJijiesienunena u Kyoa.

Penienue TeKcTOBBIX 32124

Pemenne TekCTOBBIX 3a7au apudMeTHdecKuM crocodoM. PemreHue jgormueckux
3anay. Pemenue 3a1a4 nepedOpoM BCEX BO3MOKHBIX BApUAHTOB.

Pewmenue 3amau, coneprkamumx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMs1, paCCTOSTHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTENBLHOCTD, BpeMsl, 00beM
paboTbl. EquHUIBI U3MepeHusi: Macchl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs13b MEX]ly €IMHULIAMHU U3MEPEHUS KAKI0M BEJIMYNHBI.

Pemenne 3anmad, CBs3aHHBIX C OTHOLIEHUEM, MPOINOPLUOHAIBHOCTBIO BEIWYMH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIEHTHI.

Onenka ¥ TpUKHAKA, OKpyrieHue pesynbrata. CocTaBieHne OyKBEHHBIX
BBIPAYKEHUH I10 YCIOBHIO 3aa4H.

[IpencraBineHre JaHHBIX C TOMOLIBIO Tabiui u auarpamMMm. CronOuartble
JarpaMMBbl: YTEHUE U ITOCTpOeHUE. UTeHHe KPYTrOBbIX AUArpaMM.
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Harasinnas reomerpust

Harnsoaeie npenctaBienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3anMHOe pacronoxeHue IByX NPsSMBIX Ha IUIOCKOCTH, MapauIeNIbHbIE MPSMBIE,
NEepHEeHIMKYISIpHBIE NpsiMble. VI3MepeHne pacCTOsIHUN: MKy JIBYMsI TOUYKaMH, OT TOUKH
710 IPSIMOM, IJTMHA MaplIpyTa Ha KBAJPATHOM CETKE.

N3mepeHre © TMOCTPOEHHE VYIJOB C TMOMOLIBIO TpaHcmoptupa. Bumsl
TPEYTOJbHUKOB: OCTPOYTOJIbHBIHN, NPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIpEXYyTrOJIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. 1IpsIMOYTrONIbHUK,
KBaJpaT: UCIIOJIb30BAaHUE CBOMCTB CTOpPOH, YIJIOB, JAuaroHaieu. WM3oOpaxkeHue
reOMETPUUYECKUX (QUIyp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIH,
JUHENKH, yTolIbHUKA, Tpancnoptupa. [locTpoeHus Ha kietyaToil Oymare.

[lepumerp MHoroyronpHuka. [loHsiTHEe TUIOIIAnU (PUTYpBI, €IUHULBI U3MEPEHUS
mwomaau. [IpubmmkeHHoe u3MepeHue miomaad Guryp, B TOM 4KCII€ Ha KBagpaTHOU
cetke. [IpubimxeHHoe n3MepeHue JJIMHbBI OKPYKHOCTH, IIJIOIIAAN KPYra.

CummeTpus: LIeHTpajabHasi, OCeBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

HarnsinHele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTypax: napavienenunes, Kyo,

npusMa, nupammuaa, KOHyc, IIMHAP, map U chepa. M3o00pakeHue npocTpaHCTBEHHBIX
¢uryp. IIpuMepsl pa3BepTOK MHOTOTPaHHUKOB, IIMJIMHApPA U KoHyca. CoznaHue Mozenei
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpoBOJIOKH, JIACTHJIMHA U IPYTHX MaTepUasoB).

[Tonsatue oObema, enuHHUIBI H3MepeHHs oO0bema. OO0beM NPAMOYTOJILHOTO

napajuienenumnena, Kyoa.

HHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yuciia v BbIYUCTICHUS

[loHumMaTh U MPaBUIBLHO YNOTPEOJATh TEPMHUHBI, CBS3aHHBIE C HATypajlbHBIMU
YHClIaMi, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

CpaBHHBaTh M yNOPSI0YMBATh HaTypajbHbIE YWCJIA, CPABHMBATh B MPOCTEHIINX
cllydasix OObIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTBH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM M M300pakaTh HaTypalbHbIE YMCJa TOYKAMH Ha KOOPAMHATHOM (YUCIOBOW)
MPSMOM.

BoeinonHATe  apupmeTHUECKHE ~— NEHWCTBUS € HATypaJbHBIMM  4YHCIaMH,
C OOBIKHOBEHHBIMU JPOOSIMHU B IPOCTEUIINX CIydasiX.

BbINOMHATE IPOBEPKY, MPUKUAKY PE3YJIbTaTa BBIYUCICHUH.

OKpyriaTh HaTypaibHbIE YHCTA.
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Pelenue TeKCTOBBIX 33124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHMM CIOCOOOM U C  TOMOIIBIO
OpPraHM30BAaHHOTO KOHEUHOTO 1epedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemats 3amaun, coneprkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYHHBI: CKOPOCTb,
BpEMsI, paCCTOSIHUE, 11€HA, KOJIUYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKUeE 3aMycH, CXEMbI, TaOJIMIIbI, 0003HAUYEHUS IIPU PELICHUH 3a/1a4.

[Tonb30BaTbCcs OCHOBHBIMU €IUHHUIIAMH W3MEPEHHsS: II€HBI, MacChl, PacCTOSHHUA,
BPEMEHH, CKOPOCTH, BBIpaXXaTh OJHU €AMHUIIBI BEIMIMHBI Uepe3 IpyTue.

W3Bnekarb, aHaIM3UpOBaTh, OLIEHWBATh HH(OpPMaLMIO, TPEICTABICHHYIO
B Ta0Jyule, HAa CTOJIOYATON AMAarpaMMme, UHTEPIPETUPOBATh MPEIACTABICHHBIE IaHHBIE,
WCIIOJIb30BAaTh JIaHHBIC TIPU PEIICHUH 3a/1a4.

Harasignas reomerpust

ITonp30BaThCA TEOMETPUUECKUMHA MOHATUSAMM: TOUKA, NIPsAMasi, OTPE30K, JIy4, YroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs mNpUMEPHI OOBEKTOB OKPYXAIOIIET0 MHpa, HUMEKIMHX (opMy
U3YyYEHHBIX T€OMETPUYECKUX (puryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C YIJIJaMH: BEpLIMHA CTOPOHA,
C MHOTOYTI'OJIBHUKaMU: YToJI, BEPIIMHA, CTOPOHA, IUAarOHAJIb, C OKPYKHOCTBIO: pajauyc,
IUaMETp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUUYECKHE (PUTYPHI HA HETMHOBAHHOM U KJIETYATON
Oymare ¢ IOMOUIbIO LIUPKYJISI U JTMHEUKH.

HaxoauTe [IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C ITOMOLIBIO
JIMHEWKH, CTPOUTB OTPE3KH 3aJaHHOU JUIMHBL, CTPOUTH OKPY>KHOCTB 3aJJaHHOTO pajauyca.

Hcrons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJBHUKA, KBajgpaTa IUIsl UX
ITOCTPOECHUS, BBIYMCIIEHUS IUIONIAAN U TIEPUMETPA.

Bbruucnsats nepuMeTp  Iioa s KBaapara, IpsMOyrojbHUKa, (PUTyp, COCTaBIEHHBIX
U3 MPSMOYTOJIBLHUKOB, B TOM unciie puryp, n3o0paxeHHBIX Ha KJIETYaTOM Oymare.

[lonb30BaTbcs OCHOBHBIMU METPUYECKHMH €IMHULAMU HM3MEPEHMs JUIMHBI,
IUIOLIAAN; BBIPAXKaTh OJHU €UHULIbI BEJIMYMHBI Yepe3 Ipyrue.

Pacno3naBate mapamenenumnesn, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUs], HAXOIUTh U3MEPEHUs apajulesenunea, Kyoa.

Boruncasate  obbem KyOa, mapaienenunena o 3aJaHHBIM  M3MEPEHUsM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa.

Pemlate HecnokHple 3aJauM  HAa M3MEPEHHE TE€OMETPUYECKHX  BEJIMYMH
B IIPAKTUYECKHUX CUTYALUSIX.

[IpeameTHBIE pE3yabTaThl OCBOSHUS MPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 6 kjacce.

Yucia u BoIYHCIEHUS

3HaTh W TIOHMMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BHUJIAMH YHCEIl
U croco0aMu WX 3aIrCH, EPEXOAUTh (€CIHU ATO BO3MOXKHO) OT OJHOU (HDOPMBI 3amiCH
yucia K Ipyrou.
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CpaBHHBATH U YIIOPSIIOYUBAT IIEJIBIE YHCIIA, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CpPaBHMBATh YUCJIA OTHOTO U PA3HbIX 3HAKOB.

BrImonHsTE, coueTas yCTHBIC M TUCHMEHHBIE TTPUEMBI, apu(PMeTHIecKue AeHCTBUS
C HATYPAJIbHBIMH U TEIIBIMH YHCIIAMH, OOBIKHOBEHHBIMH M JCCATUYHBIMHU IPOOSMHU,
MOJIOKUTEIIbHBIMHA U OTPULIATEIIbHBIMH YHCIIAMH.

BpluncnaTh 3HaYEHUsI YWCIIOBBIX BBIPAKECHHM, BBINOJIHATh MNPUKUIKY U OLEHKY
pe3yJbTata BBIUMUCICHHUM, BBIMNOJHATh MPEOOpPA30BaHUSA YHUCIOBBIX  BBIPAKECHUN
Ha OCHOBE CBOMCTB apU(METHICCKUX JTEHCTBUM.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOUIUM €H YHUCIOM
1 n300pa)kaTh YMciia TOYKaMH Ha KOOPJIMHATHOM MPSIMOM, HAXOIUTh MOJIYJIb YHCIIA.

COOTHOCUTH TOYKH B MPAMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOPAMHATAMU ITOMN
TOYKH.

OKpyTJISTH 1e/IbI€ YUCTIA U IECITUYHBIE JPOOU, HAXOAUTH MPUOIMKESHUS YUCE]T.

YncsioBbie M OyKBEHHbIE BHIPAKEHUS

[TonumaTe W ynoTpeOJsATh TEPMHHBI, CBSI3aHHBIC C 3aMKMCHIO CTEIEHM YHCIIA,
HaxXOJWTh KBaJpaT M KyO dYHCiIa, BBIYMCIATh 3HAYCHUS YHCIOBBIX BBIPAKCHHH,
coAepKalluX CTCTICHHU.

[Tonp30BaThCs TpHU3HAKAMHM JEITUMOCTH, pacKiIaJblBaTh HaTypalibHbIC YHCIA
Ha MPOCThIC MHOKHUTEIIH.

[Tonb3oBaThca MacITaOOM, COCTABIIATH MPOMOPIIMU U OTHOIICHHUS.

Ucnonb3oBath OyKBBI i1 OOO3HAUECHHS YHUCET NPU 3aMUCH MaTeMaTHYECKHUX
BBIpAKEHUM, COCTABJIATh OYKBEHHbBIC BBIPAKECHUS U (DOPMYIIbl, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BbIPaXXEHUMN, OCYILECTBIISISI HEOOXOMMbIE TTOJICTAHOBKH U MPE0Opa30BaHMUSI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHue TeKCTOBBIX 32/1a4

Pemath MHOTOIIarOBbIE TEKCTOBBIE 3a7]a4l apU(PMETUIECKUM CTIOCOOOM.

Pemarp 3amgaun, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLUHUOHAILHOCTHIO BEIHYMH,
MPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33]]a4M Ha IPOOU U TIPOIIEHTHI.

Pematp 3amaun, comepikaiiie 3aBUCUIMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, I€Ha, KOJIMYECTBO, CTOMMOCTb, HPOU3BOAUTEIBHOCTb, BPEMS,
oObemMa paboOThI, HCHOJB3Ys apuPMETHUEeCKUe JEHCTBUS, OLECHKY, MNPHUKUIAKY,
MOJIb30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIIMYHH.

CocTaBnsaTh OyKBEHHBIE BBIPKEHUS TI0 YCIOBUIO 33a4H.

N3Bnekats nHGpOpMAIINIO, IPEICTABICHHYIO B TA0JIMIIAX, HAa IMHEWHOM, CTOJIOYATON
WIM  KPYyroBOM jJWarpaMMmax, HWHTEPIPETUPOBATh  MPEJCTABICHHBIC  JIaHHBIC,
WCIIOJIh30BaTh JaHHBIC MPU PEIICHUH 3a/1a4.

[IpeacrapnsaTe HGOPMAIMIO C TTIOMOIITHIO TAOJHIT, TMHEHHON M CTOIOUATOM JrarpaMM.

Harasinnas reomerpust

[IpuBoauTh mpUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, UMEMUX GopMy
M3YYEHHBIX T€OMETPUYECKUX IIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (DUTYD.
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N300paxaTh ¢ MOMOIIBIO LUPKYJS, JUHEUKH, TPAHCIOPTUPA HA HETMHOBAHHOMN
U KJIeTyaToil Oymare M3ydeHHbIE TUIOCKHME TeOMEeTpUUecKue GUrypsl U KOH(QUTYpaIHH,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbCcsd TEOMETPUUYECKUMHU MMOHATHSIMHU: PABEHCTBO (QUIYp, CHUMMETPHS,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETpPUEW: OCh CHUMMETPHUH, LEHTP
CUMMETPHH.

HaxonuTth BEIMYHHBI YTIIOB U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aIaHHOM BEJIMYMHBI, MOJIb30BAaThCA IMPU PEIICHUH 3aJad TIpagyCHOW MEpOMl YIJIOB,
pPacno3HaBaTh HA YEPTEIKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIM U TYIIOU YIJIBI.

BeluucnaTe  UIMHY JIOMAaHOW, IEPUMETP MHOIOYTOJBHHUKA, I10Jb30BaThCS
€AVMHULIAMU HW3MEPEHMS UIMHBI, BBIPAXXaTh OJHUW €IWHHIBI WU3MEPEHMS JUIMHBI 4epe3
IpyTHE.

HaxonnuTtb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPaTHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh
pazbueHre Ha  OPSIMOYTOJIBHUKH, Ha  paBHbIC ¢urypsl,  JOCTpauBaHue
10 TPSAMOYTOJIbHHMKA, I10Jb30BAaThCSI OCHOBHBIMM €IWHULIAMH W3MEPEHHs ILJIOLIAJH,
BBIPAXXaTh OJHU €IMHUIIBI U3MEPEHHUSI IUIOIIAIN YEPE3 APYTHUE.

Pacnio3HaBaTh Ha MOJAENAX U U300pAKEHUAX NUPaMHUAY, KOHYC, LHJIAHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTs Ha KJ1€T4aToil Oymare npsiMOyroJibHbIN apajuieenune.

Boluucisate 00beM MPSMOYTOJBHOTO Mapajiefenunena, Ky0a, IMOoJIb30BaThCs
OCHOBHBIMU €JMHHUIIAMH U3MEpPEHUsl 00beMa;

Pemate HecHOXHBIE 3aJa4d  HAa HAXOXKICHUE TE€OMETPUYECKUX BEIMYMH
B MIPAKTUYECKHUX CUTYAILUSIX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaunmenoBanue paznena |KonndectBo OcHoBHOE OcCHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS
(Temel) Kypca 4acoB COJICpIKAHUE
HarypanbHble uncina. 43 Hecsatnunas Yurarh, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHbIE YKCIIA;
JlelicTBUS C HATYpAJIbHBIMU CUCTEMA CUUCIICHUS. | MpeNJIaraTb M 00CyKAaTh COCOOBI YIIOPSIOUYNBAHUS YUCET.

q1CJIaMi

Psn mHaTypanpHbIX
YHUCEel.
HarypansHbii psa.
Yucio 0.
HarypanbHubie yncna
Ha KOOPAWHATHOU
MPSIMOU.
CpaBHenue,
OKpPYIJICHUE

HaTypaJIbHBIX YUCCII.

Apudpmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI IPU CIIOKEHUU
Y YMHOKEHUHU,
CBOMCTBA €UHUIIBI
MIPU YMHOKEHUHU.

N300pakaTh KOOPAUHATHYIO MIPSMYIO0, 0TMEYATH YKCIIA
TOYKaMH Ha KOOPJAUHATHOUN NPsIMOIl, HAXOAMTH KOOPIUHATHI
TOYKH.

HccaenoBath cBOiicTBa HaTypasibHOTO psifa, ynucen 0 u 1
P CJIOKEHUU U YMHOKECHUHU.

Hcnmonb30BaTh NPaBUJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BeinosHaTh apudMeTnyeckne 1eiicTBUA C HATyPAIbHBIMU
YUCJIaMHU, BBIMUCIAATH 3HAUYCHHS YHCIIOBBIX BbIPAKEHUN

CO CKOOKaMu 1 0€3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATh
CTEIECHH, UCIO0JIb30BAaTh TEPMHUHOJIOTUIO (OCHOBAHHUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAXKEHUI, MPEAJIAraTh U IPUMEHATH IPUEMbI IPOBEPKU
BBIUYKCIICHUN.

Hcnonb30BaTh NPU BHIYMCJIEHUSAX IEPEMECTUTEIHLHOE

Y COYETATEIBHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHMUS,
pacrpeneanuTeIbHOE CBOMCTBO YMHOXKEHHUS; (POPMYIHPOBATH
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ITepemecTurensHOE
Y COUYETATEIBHOE
CBOMCTBA CJI0KECHUS
U YMHOXKEHUS,
pacIpeeTuTeIbHOe
CBOKWCTBO
YMHOKEHHS.
Jemurenun

Y KpaTHbIC YUCJIA,
Pa30KEeHNE YUCa
Ha MHOKUTEJIN.
Jlenenue

c ocrtatkoM. [IpocTteie
Y COCTABHBIE YHCIIA.
IIpr3sHaku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHb

C HaTypaJIbHbIM
MOKa3aTeJIEM.
Yucnosbie
BBIPAYKCHUS;
MOPSIOK IEUCTBUM.
Penienune TeKCTOBBIX
3a7a4 Ha BCE
apupMeTHIECKHe

U PUMEHATH NMPaBUJIA IPeoOpa30BaHUs YUCTIOBBIX
BBIP2XEHUI HAa OCHOBE CBOMCTB apuU(PMETHUECKUX JCHCTBHIA.
HccsienoBaTh YnCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH FUNOTE3bI, GOPMYIMPOBATH 0000 1LIEHUS
U BBIBOJBI 110 pE3yJIbTaTaM MPOBEICHHOTO UCCIEI0BaHUS.
DopMyJHPOBATH ONpPeIeSIeHUs CITUTENS U KPATHOTO,
HA3bIBATh JICJIUTENIM U KPATHBIC YKCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YKCIa; GOPMYJTUPOBATH

U NPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA IPOCTHIE
MHOKUTEN; HAXOAUTh OCTATKH OT JCJIICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JT0KHBIE BHICKA3bIBAHUS

0 HaTypaJbHbIX YUCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBars MaTeMaTH4YeCKHE NPEII0KEHUS

C MIOMOIIBIO CBSA30K «H», KHIIH», KECIH. .., TO...».

Pemath TeKCTOBBIC 3a/1aUM apUDMETUUECKUM CTIOCOOOM,
HCMOJIb30BAaTh 3aBUCUMOCTH MEXKTy BEJIMUUHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
aHAJIM3UPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepegopMyJIHpPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIE
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBaTh X011 PEIICHUS 3a/1a4 C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC
U TTOKYIIKU

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparTh, OEHUBATH PA3JINYHBIC PEIICHNUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHUBaTh MOJyYEHHBIN pE3yibTarT,
OCYILLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLIMOKH.

PemaTtsp 3a1auu ¢ momoIibio nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKU

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune nyiHbI
OTpE3Ka,
METpUUYECKHUE
€IMHULIBI
WU3MEPEHUS JJTUHBI.

OKpy>KHOCTB U KpYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTpPBIU, TYTION

Y pa3BEPHYTHIN
yribel. I3mepenne

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONUCHIBATD,
MCIIOJIB3YS TEPMUHOJIOTHIO, U H300pakaTh C IOMOIIbIO
YEPTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHYI0, OKPYKHOCTb.

Pacno3naBath, NPUBOAUTH NPUMeEPBI 00BEKTOB peaTbHOTO
MHUpa, UMEIOITNX (POPMY U3yUCHHBIX (PUTYp, OLIEHUBATH UX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOCHHUS K U3MEPEHUSI: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 33JaHHOM JJIMHBI, YTOJ,
3a/ITAaHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33IaHHOTO pajuyca.
N306paxath KOHPHUTypaLTHH TEOMETPUIECKUX (PUTYD

13 OTPE3KOB, OKPY>KHOCTEW, MX YaCTEN HA HEJTMHOBAHHOU

U KJIeT4aToi Oymare; npeajiaratb, ONUCHIBATH U 00CYXKIATH
CIoco0bl, AJITOPUTMBI IOCTPOCHHUS.

PacnozHaBath ¥ M300paxkaTh Ha HETUHOBAHHOMN
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YTJIOB.
[IpakTrueckas
paboTta
«ITocTtpoenne
YTIIOB»

U KJIET4aTOM Oymare mpsiMoil, OCTpbI, TYIIOH, pa3BEpHYTHIH
YTIIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH 1JIMHBI OTPE3KOB, JIOMaHbIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPEHUSI.
HUccaenoBathb GUrypsl 1 KOHQUTypauu, UCIONb3Ys

1M (pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIe
1 HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue ApoOeH.
Cnoxenue

Y BBIYMTAHHE
O0OBIKHOBEHHBIX
npo0eii. CmenranHas
Ipo0b. YMHOKEHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ poOHu.
Penienne TekCTOBBIX
3a/1a4, COJEpKaIIux
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMeTHON (opMe,

C ITIOMOIIIBIO KOMIIBIOTEPA ITOHATHS U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOOKIO.

YuraTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxkaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NPSIMOK; MCIOJAb30BATH KOOPIMHATHYIO
NpSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

D®opMyIHPOBaATH, 3ANIMCHIBATH C MOMONbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOHU ISl COKpAIEHUs IpOOeH 1 MPUBEICHHUS
JpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacraBasiTh CMEIIaHHYIO APOOb B BUJIE HETPABUIILHON

U BBIJICJATH LIETYI0 YacTh YKCia U3 HEMIPaBMWIbHOM Ipo0Hu.
BeinosHaTh apudpMeTHUecKkre 1eHCTBUS

C OOBIKHOBEHHBIMHU JIpO0SMHU; NPUMEHSATH CBOHCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPa)KECHUIN

Y MIPEJIOKCHUN

apu(PMETHICCKUX JEHCTBUN I PAIIHOHATH3AIIH
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHUM;
NpeaIaraTb U NPpUMEHATh PHEeMbI IPOBEPKHU BHIYUCIICHUI.
IIpoBoauUTH KCC/IeIOBAHUA CBOICTB ApOOEH, ONTUPasCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCIIE C IOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUM.

Pemarts TEKCTOBBIE 33/1aUH, COJIEpKallle APOOHBIE IaHHBIE,
Y 33/1a4¥ Ha HaXOXIEHHUE YaCTH LEJIOTO U LEJIOro MO €ro
YaCTH; BBISIBJISITh UX CXOACTBA U Pa3IHYMS.
MopaeaupoBarh X0 PEIICHU 3aa41 ¢ TOMOUIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauThb, pa3dupathb, OLEHUBATDH PA3IMUYHbBIC PEILICHUS,
3aIllMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYYCHHBIN PE3YyJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE yCIOBUIO, HAXOAUTH OITNOKH.
3HAKOMHUTBHCS C UCTOPHUEl pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpexyroJibHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTHIO, H300paXKATH

C IMIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTHL NpUMeEPBI OOHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBApaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HA HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
[Imomane

Y TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€ AMHUIIBI
V3MEPEHUS
TUTOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLIEHUBATDH UX JIMHEHHBIE pa3MEpBbI.
BopI4HCISITh: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IJIOIIAb NIPSIMOYTOJIbHHAKA, KBaJpaTa.
M300paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIBHBIE

U TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HETMHOBAHHOM U KJIeTYaTON Oymare KBajpar
U IPSIMOYTOJIBHUK C 33JaHHBIMU JITTUHAMU CTOPOH.
HcciienoBats cBOMCTBA IPAMOYTOJIBHUAKA, KBAIPATa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJICTUPOBAHHS;
CpaBHMBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHHUKA.
KoncTpyupoBaTth MaTeMaTH4YeCKHE NPEAT0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «JTFO00I.
Pacno3HaBaTh UCTUHHBIE U JIO)KHBIEC BBICKA3bIBAHUS

O MHOTOYTOJIbHUKAX, IPUBOAUTH IPUMEPbI

Y KOHTPIIPUMEDPBL.

HccaenoBath 3aBMCUMOCTSD TUIOLIAAN KBAAPATA OT AJIUHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh IPSIMOYTOJBLHUK HAa KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBaIPAaTOB

U IPSIMOYTOJIbHUKOB M HAXOAUTh UX IJIOLIAAb, pa30UBaTh
burypsl Ha IPSIMOYTOJILHUKHU U KBaJpaThl U HAXOAUTh UX
TI0LIA/1b.

BoipakaTh BeIMUMHY IJIOIIAINA B PA3JIMYHBIX €AMHUIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U HCIOJIb30BATH 3ABHCHUMOCTH MEXIY METPUYECKUMU
€AUHULIAMHU U3MEPEHUS TIJIOIIA/IN.
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3HAKOMHUTBHCA C npuMepamMm NIpuMEHECHUA TJI0IIAaN
U IICPUMCTPA B ITPAKTUICCKUX CUTYyaALIHAX.

Pemarn 3aJgavm u3 peaHLHOfI JKHU3HHU, IIPpEAJaAraTb

H Oﬁcy)KI[aTL Pa3jIMIHbIC CIOCOO0bI peuICHUA 3a1a4

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JIpOOeH.

Penienue TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npoou. OCHOBHBIE
3aJlauu Ha ApooH

IIpencTaBiasiTh JECATUUHYIO IpOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUMUBAHUS IECATUYHBIX APOOEH.

N300paxaTthb necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoIsIBASITH €X0ACTBA U PA3JIMUYMs TPABUI apUPMETHIECKUX
JEWCTBUY C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInosHaTh apudMeTHUECKUE TEUCTBUS C TECITUIHBIMU
JpoOsIMU; BBITIOJIHATH MPUKUAKY U OIlEHKY pe3yJibTaTta
BBIYMCIICHUM.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHUH.

I[IpuMeHATH NPABUIO0 OKPYIJIEHUS JIECATUYHBIX APOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTMPAsICh HAa YNUCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BIIBUTATh IMIIOTE3bI

Y IPUBOJIUTH UX 0OOCHOBAHMUSI.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI M KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BBICKAa3bIBAHUM.
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PemaThb TEKCTOBBIE 3a1a4H, COJIEpKAILNE IPOOHBIE TaHHBIE,
Y Ha HAXOXJEHHUE YaCTU LEJI0r0 U LEJOro MO €ro YacTu;
BBISIBJISITH MX CXO/JACTBA U Pa3IHYHU.

MopeanpoBaTh X0/ PELICHUS 3a1a41 C TOMOIIBIO PUCYHKA,
CXEMBbl, TaOJIUIIBI.

I[IpuBoauTH, pa3déupaTh, OLEHUBATH PA3JINYHBIC PEIICHNUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTthb IPOOHBIMU YHCIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

KpuTnuecku onieHMBAaTh MOJTYyYEHHBIN PE3yIbTaT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJUTh OLIHNOKH.
3HAKOMUTBHCS € UCTOPHUEi pa3BUTHS apUPMETUKU

Harnsinnas reometpusi.
Tena u purypsi
B [IPOCTPAHCTBE

MHOrorpaHHuKH.
N3o06paxkeHue
MHOT'OT'PaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeI.
IIpsAMOyYTOJIbHBIN
napajuiejenuIes,
Ky0. Pa3BepTku kyOa
Y IapaJuIeIIenuIie 1a.
[IpakTrueckas
pabora «Pa3Beprka
KyOa».

Pacno3HaBaTh Ha yepTeKax, pUCyYHKAX, B OKPY:KaK0leM
MHpe TPSIMOYTOJFHBIN MapajieNenune, Kyo,
MHOTOTPaHHUKH, ONIUCHIBATD, HCIIO0JIb3YSl TEPMHHOJIOTHIO,
OlIEeHUBATH JIMHEHHBIE Pa3MEPHI.

IIpuBoanTHL NpUMeEPBI 0OHEKTOB PEATLHOTO MUPA, UMEIOIINX
¢dbopMy MHOTOTpaHHUKA, TPSIMOYTOJILHOTO TapajuieIenHIe 1a,
KyOa.

N300pakaTh Ky0 Ha KJIeTUaTOM Oymare.

HccnenoBathb cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuiesienume1a, MHOTOrpaHHUKOB, UCTIOJIb3YsI MOJIEIH.
Pacno3HaBaTh U H300pakaTh pa3BepTKU KyOa

U Hapajuieenunea.

MopenupoBarth Ky0 1 napasuienenunes u3 Oymaru u mpoyux
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O06bem ky0a,
PSIMOYTOJIBHOTO
napajiesenumneia

MaTepUalioB, 00BACHATH CIOCO0 MOACIHUPOBAHUS.
Haxoauthb n3Mepenns, BBIYMCJIATH IUIONAb TOBEPXHOCTH;
00beM Ky0Oa, IpsIMOYTOJILHOTO TTapasuIeIeuea;
HCCJIeI0BATH 3aBUCUMOCTH 00beMa Ky0a OT ITTUHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6/101aTh 1 NPOBOANTH AHAJOTHH MEXKY MOHATUSIMU
IJIOIIAM ¥ 00beMa, IepUMETPa U TUIONIAU ITOBEPXHOCTH.
Pacno3HaBarh HCTHHHBIC U JIOKHBIC BHICKA3bIBAaHUS

0 MHOTOTPaHHUKAaX, MPUBOAUTH PUMEPbI U KOHTPIIPUMEPHI,
CTPOUTDH BHICKA3BIBAHUS Y OTPUIIAHUS BHICKA3bIBAHUU.
Pemars 3a1aum U3 peaabHON KU3HU

[ToBTOpEeHUE 1 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
00001IeHNe 3HAaHU I

BouruucasiTh 3HaU€HUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJIbHbIE YKCIa, OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITNIOJIHATH MPE0OPA30BAHMS YUCETT.

Bri0upaTh cn1ocod cpaBHEHNs YUCEl, BBIYUCICHHM,
NPUMEHSITh CBOIicTBAa apu(pMETUYECKUX JEHCTBUN

JUIS palOHAIN3aluU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBITIOJHAEMbBIX ICHCTBUI
Y CaMOIIPOBEPKY PE3yJIbTaTa BbIYUCICHHMN.

Pemiats 3aga4mn U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [l PEIICHUS 3a1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemars 3a1a4u pa3HbIMH CII0CO0AMH, CPABHUBATH CIIOCOOBI
pELLEHNs 33/1a4¥, BBIOMPATh PALMOHAJILHBIN CIIOCO0

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonnuecTtBo OcHOBHOE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00yYaIOIIUXCs
(Tembl) Kypca 4acoB coaepKaHue

HartypanpHbie yncia 30 Apudmernueckue BoinosHsaTh apudMeTnyecKkne 1eiicTBUA ¢ MHOTO3HAYHBIMU
IefCcTBUA HaTypaJbHBIMU YUCJIaMHU, HAXOAUTb 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPOKCHUH, COJIEpKaIINX CTEIICHU.
yuciiamu. Yucnosele | BbINOJHATH NPUKUAKY M OLIEHKY 3HAUCHUN YUCIIOBBIX
BBIPKECHMUSI, BBIPAXKEHUI, IPUMEHSATH IPUeMbI IPOBEPKHU PE3yibTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BLIMUCTEHUSX [TIEPEMECTUTEIHLHOE
HCIIOIB30BaHNE Y COYETaTeIbHOE CBOMCTBA CJIIOKEHUSI 1 YMHOXKEHMUS,

cko0ok. OKpyryieHHe
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OoOIHI NEenUuTENh

Y HaMCHbIIICE
oO1ee KpaTHoOE.
JlenumocTs CyMMBbI

U TIPOM3BEICHUS.
Jenenune

C OCTaTKOM.
Penrenne TekCcTOBBIX
3a/1a4y

pacrpeeIuTeIbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIIHHO
CJIOEHUS1, CBOMCTBA apU(PMETUYECKUX AECHUCTBUH.
HccaenoBaTh 9nCIOBBIC 3aKOHOMEPHOCTH, TIPOBOJIUTH
YHCJIOBBIE SKCTICPUMEHTHI, BLIIBUTaTh H 000CHOBBLIBATH
THIIOTE3DI.

@opmMyIHpPOBaThH ONpeeeHusl JSITUTENS U KPaTHOTO,
HauOOIBIIET0 OOIIETO JASIUTENS U HAaUMEHBIIIETO 00IIEero
KpPaTHOTO, MPOCTOTO U COCTABHOTO YHCEIT; UCIIOJIb30BaTh 3TH
MTOHATHS TIPH PEIICHUH 3a]1a4.

IIpuMeHATH aJIrOPUTMBbI BEIYUCIICHUS HAaHOOJIBIIIETO OOIIETO
JIEIUTEII 1 HAMMEHBIIIET0 00IIeT0 KPaTHOTO JIBYX YUCE,
aJTOPUTM Pa3JIOKEHHUS YHCIIa Ha MPOCThIC MHOKHUTEIIH.
HccaenoBath ycioBus 1eIUMOCTH Ha 4 1 6.

UccaenoBatp, 00cyxaarb, GopmMmyaupoBaTh
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1 000CHOBBIBAThH BbBIBO/J O YCTHOCTHU CYMMBI, ITIPOU3BCACHUS:

JIBYX YETHBIX YUCEI, IBYX HEUETHBIX YUCIIC, YETHOTO
1 HEYETHOT'O YHUCE.

HccaenoBath cBOMCTBA JSTMMOCTHA CYMMBI M IPOU3BEICHUS
qHUCel.

IIpuBoaUTH MpUMeEPHI YHCET C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBaXx 4HMCEJI, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS

C TIOMOIIIbIO0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHUYeCKHE MPEAT0KEHUs

C TIOMOIIIBIO CBSI30K «HY, «HIJIH», «SCIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1aUH, BKIFOYAIOIINE MTOHATHUS
JETUMOCTH, apu(PMETHISCKUM CIIOCOOOM, UCITOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X0]1 pEIICHUS 3a]1a4H ¢ TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IlpuBOAUTH, pa30UpPaTh, OLIEHUBATH PA3IMYHBIC PEIICHUS,
3aIUCH PEIICHU TEeKCTOBBIX 3a7a4.

Kpurnyecku oieHUBaTh NOJYYECHHBIN PE3yJIbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosnue mexny

Pacno3HaBaTth Ha yepTexax, pUCYHKaX CIIy4ad B3aUMHOTO
PaCOJIOKEHUS ABYX MPSIMBIX.

MN300pakaTh ¢ NIOMOILIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOM Oymare JiBe epeceKarommecs
MpsIMbIE, IBE MAapaJIICIbHBIE MPSIMBIE, CTPOUTD MPAMYIO,

31



denepanbHas pabouas nporpamma | Matematuka. 59 kimacchbl (0a30BbIi YpOBEHB)

JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPHEHIMKYISIPHYIO JTaHHOM.

IIpuBoauTH NpUMeEPbI NAPALIETBHOCTH

Y TIEPIICHIUKYJIIPHOCTHU MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIOJIbHUKAX MEPIEHIUKYIISIPHBIE

Y TIapajuielIbHbIE CTOPOHBI.

M300paxkaTh MHOTOYTOJIBHUKH C IApAJLIEITbHBIMH,
NEPHEHANKYJIAPHBIMU CTOPOHAMM.

HaxoauTh paccTosiHue MEXY ABYMsI TOUKaMH, OT TOUKU
J10 IIPSAMOM, UIMHY IYTH HA KBAJIPaTHOU CETKE, B TOM YHUCJIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
po0Ob, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue apooei.
CpaBHeHue

U yIIOPSI0YNBAHUEC
TpoOei.
JecsTuunbie 1poodu
U MeTpHYecKas
cucTema Mep.
Apudmernueckue
JICUCTBUSA

¢ OOBLIKHOBEHHBIMU
1 IECATHYHBIMU
TPOOSIMH.
OTHollIeHUE.

CpaBHUBATH U YNOPSA0YMBATH JIPoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpOOeH.

IIpeacraBiasiTh qecATUUHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npobeit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS TPOOHBIX YHCEN MPU UX
CpPaBHEHHH, IPHU BBIUYUCIICHUSIX.

Hcnoan3oBath gecsaTuuHbIe 1poOU TP TpeoOpa3zoBaHUU
BEJIMYUH B METPUUECKON CUCTEME MEP.

BoinosHsaTs apudmMeTnyeckne 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUYHBIMU JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLUX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BHITIOJIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(pMETUUECKUX JEHCTBUH JIJIsl pallMOHATM3ALUH
BBIYKCJICHUM.

CocTaBasiTh OTHOIIEHUS U TPONOPLIUH, HAXOAUTH
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JleneHue B JaHHOM
OTHOILICHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TonaTre npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYMHBI

Y BEJIMYUHBI 110 €€
MIPOIICHTY.

Pemienune TekcTOBBIX
3aj1a4, CoAepKaInx
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IUaAMETPY»

OTHOIIICHUE BEJINYWH, JISTTUTh BEJIMUYNHY B TAHHOM
OTHOIIICHUM.

HaxoanTh 3kcnepuMeHTaIbHBIM MyTeM OTHOIICHHUE JJIUHbI
OKPYXKHOCTH K €€ THAMETPYy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIIEHNE BEITUIMH,
HAXOJUTh MACIITA0 IJIaHA, KAPTHI M BEIYUCIISITH PACCTOSHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATB, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «ITPOIICHT.

BoipakaTh Mpo1eHTHI B Ipo0SX U JPOOH B MPOIECHTAX,
OTHOIIICHUE IBYX BEJIUYHMH B TPOICHTAX.

BbIuucJATH TPOIICHT OT YKCIa M YUCIIO TI0 €T0 MPOIICHTY.
OKpyrJasaTh 1po0Ou U MPOIEHTHI, HAXOAUTh TMPHUOTMKCHUS
qrCell.

PemaTh 3a1a4u Ha 9acTU, IPOLICHTHI, MPOTIOPIIHH,

Ha HAaXO0XJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
1o ee ApoOu (TIPoIeHTY), Apodu (MIPOIeHTa), KOTOPHIN
COCTaBJISICT OJ{HA BEJIMYHMHA OT JPYTOH.

I[IpuBoauTH, pa3éupaTh, OLEHUBATH PA3INYHBIC PEIICHNUS,
3aMuCH PeIIeHUI TeKCTOBBIX 3a/1a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJMYHBIC TAHHBIC, ONIPEACIIATh
HanOOJIbIIIee U HAUMEHBIIIEE U3 MPEACTaBICHHBIX TaAHHBIX

HarnsgHas reomeTpus.
Cummerpus

OceBas cummeTpus.
LenTpanbHas

Pacno3naBaTth Ha yepTekax U U300paKeHUSIX, M300paKaTh
OT PYKH, CTPOUTH C TTOMOIIBIO UHCTPYMEHTOB (pUrypy
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CUMMETPHUSL.
[Toctpoenue
CUMMETPUYHBIX
dburyp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUS.
Cummetpust

B IIPOCTPAHCTBE

(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO JJaHHOW OTHOCUTEIBHO
MIPSIMO, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCUTEJIBHO IPSIMOii; KOHCTPYMPOBATh FEOMETPUUYECKHE
KOH(UTYypaluu, UCIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE€ C TOMOILBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETPHEH, UCII0NIb3Ys SKCIIEPUMEHT, HaOII0/ICHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBAaTh, ONIPOBEPraTh ¢ NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKECHU .
bykBeHHbIE
BBIPAKECHUS

Y YUCJIOBBIE
MOJICTAHOBKHU.
byksennsie
pPaBEHCTBa,
HaXO0XJICHUE

Hcnonb3oBaTh OYKBBI /17151 0003HAUEHUS YUCEI, TIPU 3aITUCH
MaTE€MaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIE
BBIPQKEHHUSI 110 YCIOBUIO 3aa4H.

HccaenoBaTh HECIOXKHBIE YMCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3aIUCH.

BbrunciasTh 4nciaoBoe 3Hau€HHUE OYKBEHHOTO BBIPAKEHHUS
IIPU 3a/IaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSAMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILAN
KpYyTa; BBIIOJIHATH BIYUCJIEHHS 110 3TUM (hopMyJiaM.
CocraBasitb GopMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSIHUE; LICHA,
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HENU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIBLHOCTD, BpEMsI, 00bEM
KOMITOHEHTA. paOoThI; BBIIOIHATH BBIYUCIIEHHUS 110 3TUM (OopMyJIaM.
DopmyIibl HaxoauTth HEN3BECTHBINM KOMIOHEHT apHU(PMETHIECKOTO
JEUCTBHS
Harnsanas reomerpus. 14 YeThIpexyroybHUK, N300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBHIPEXYTOJIBHUKH C 3aJaHHBIMH CBOMCTBAMM:
IIpssMOyTONBHUK, C IIapaJuIeIIbHBIMHU, IIEPIICHAUKYJISIPHBIMU, PABHBIMU

KBaJpaT: CBOKCTBA
CTOpOH, YIJIOB,
JTMaroHajeH.
N3mepenune yrnos.
Bunnr
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnomans Guryps.
DopmyIibl
nepuMeTpa

U TUIOLIAAH
OPSIMOYTOJIBHUKA.
[TpubnuxenHoe

HN3MCPCHUC IJIOIaAan

buryp.
[IpakTnueckas

CTOpPOHAMHU, MPSIMBIMU YTJIaMHU U Jp., pABHOOEIPEHHBIIHI
TPEYTOJIbHUK.

IIpennararb 1 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
ITOCTPOEHUSL.

HUccaenoBarth, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TPEYTOJILHUKHU.

O00CHOBBIBATH, ONIPOBEPIAThH C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHHUs O NPSMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

H3mepsATH M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTPBIE, IPSAMBIE, TYIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBaTth, n300pakaTb OCTPOYTOJIbHBIN,
NPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BuIyucasiTh nEpUMETP MHOTOYT'OJIbHUKA, IIJIOIIAIb
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pabora «ITnomanas
KpyTa»

MHOTOYTOJIbHUKA pa30MEHNEM Ha TPSMOYTOJIHHUKH,

Ha paBHBIC (PUTYPHI, UCTIOIH30BaTh METPUUCCKHUE €TUHUIIBI
W3MEPCHHUSI ITTUHBI U TIIOTIATH.

Hcnoab30oBaTh NPUOIHIKEHHOE H3MEPEHUE JUTHH

U TUTOIIA/ICH Ha KJIeT4yaTo Oymare, MpuOIMKEHHOE
W3MEPEHHE JUTMHBI OKPY)KHOCTH, TUTOIIAIA KpyTa

[TonoxxurenbHbIC
N OTpULATCIbHBIC YHCJIa

40

Llenbie yncna.
Monayne yucia,
reoMeTpruyecKas
WUHTEpIIpETaIN
MoyJisi. YucaoBbie
MIPOMEXKYTKHU.
[lonoxurenbHbIE

U OTpHUIIATEIIbHBIC
yucna. CpaBHeHUE
MTOJI0KUTEIIBHBIX

U OTpUIIATEIbHBIX
qyuces.
Apudmerndeckue
JICUCTBUSA

C TIOJIOKHUTEIIbHBIMHU
U OTpHUIlATEIbHBIMHU
YHCJIAMU.

PelieHne T€KCTOBBIX
3a7a4

IIpuBoaAUTH NPUMeEPBI UCIIOIB30BAHUA B PEAIIbHOU JKU3HU
ITOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCETL.

M300paxaTth LEIble YUCIIA, TOJIOKATEIBHBIE

Y OTPUIIATEIBHBIE YUCIIA TOYKAMHU HA YUCIOBOW MPSIMO,
HCI0JIb30BATh YUCIIOBYIO NIPAMYIO JJIsI CDABHEHUS YHCEIL.
IIpyMeHATH IpaBUJIa CPAaBHEHUS, YIIOPAA0YMBATD LIEJIbIC
YKUCIa; HAXOAUTh MOAYJIb YUCJIA.

D®opMyIHPOBATH NPABUJIA BEIYUCIIEHUS C ITOJI0KUTEIIbHBIMU
Y OTPULIATEIbHBIMU YUCIIaMU, HAXOAUTH 3HAYCHUA
YUCJIOBBIX BBIPAXKEHUHN, COJEPKALINX IEUCTBUS

C ITOJIOKUTEBHBIMU U OTPULIATEIIbHBIMUA YUCIIAMU.
IIpMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHUS

JUISL IPe0Opa30BaHUsI CyMM U MIPOU3BEACHUN
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[IpencraBieHne qaHHBIX

[IpssmoyronbHas
cucTeMa KoopJauHaT
Ha INIOCKOCTH.
Koopaunats! Touku
Ha IIOCKOCTH,
a0crcca

Y OpJMHATA.
Cronbuarnie

Y KpYTOBbIE
JUarpaMMel.
[IpakTrueckas
pabora «Iloctpoenue
JTUarpaMm.
Pemenne TeKCTOBBIX
3a71a4, CoAepIKaIux
JTaHHEBIE,
MPE/ICTABIICHHBIC

B TaOJIMIIax

U Ha JuarpaMmax

OO0BACHATH M MJUTIOCTPUPOBATH MOHATHE IPSIMOYTOIBHOMN
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPJNHATHOU INTIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurtath cTO0YaThIC U KPYTOBBIE IHArpaMMBbl;
HHTEPHPETHPOBATH JaHHBIC; CTPOUTH CTOI0UYATHIC
JIAarpaMMBl.

HUcnosnb3oBaTh MHPOPMALIUIO, TPEICTABICHHYIO

B TA0JIMIIAX, HA UarpamMMax Jijisi pelieHus: TEKCTOBBIX 3a/1au
Y 33724 U3 peajbHOU KU3HU

Harnsgnas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpssmoyrosbHBIM
napajuiesienumnesn,
KyO, mpu3ma,
nUpaMua, KOHYC,
ATUHJP, TI1ap

u cepa.
Nzobpaxenue

Pacno3naBarth Ha yepTexax, pUCyHKaX, OMUChIBATH
nupamMuiay, Ipu3My, HUJIAHIP, KOHYC, I1ap, H300pakaTh X
OT PYKH, MOJEJIMPOBATH U3 Oymaru, MiacTUJINHA, IPOBOJIOKH
u Jp.

IIpuBoauTH MpUMeEPHI 00BEKTOB OKPYKAIOIIETO MUPA,
UMEIoNX (POPMbI HA3BAaHHBIX TeJl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpO, TPaHb,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
MAJTUHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3znanue
MoJIeJIeH
IPOCTPAHCTBEHHBIX
buryp».

ITonstne o6bEMA;

€ IMHUITBI H3MEPEHUS
o0bema. O6beM
IPSIMOYTOJTBHOTO
napajuieNienurnena,
Ky0a, popMyiibl
o0bema

OCHOBAHHUE, BBICOTA, PAINYC U IUAMETP, pa3BEPTKA.
N3yuaTh, UCTIOJIB3YS IKCIIEPUMEHT, HAOIIOICHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIAABJIATH CXOCTBA

U Pa3JIM4YMs. MEXKIy MUPAMHUION U IPU3MOU; MEXKTY
LUJIMHAPOM, KOHYCOM U IIAPOM.

Pacno3naBarth pa3BepTKu napajuiesienuneaa, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYUPOBATH JaHHBIE
TeJa U3 Pa3BepTOK, CO3AaBaTh UX MOJEINH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTUJIMHA U JAP.)

N3MepsATH HA MOJIeJIAX: IJTUHBI peOep MHOTOTPAHHUKOB,
JIMaMeTp Iapa.

BeiBoauth popmyry o6bemMa npsiMOYTOJIbHOTO
napajuieJIenune/sa.

Boruuciasats no gpopmysiaMm: 00beM MPSIMOYTOIHHOTO
napajuiesenunena, Kyoa; uCrojb30BaTh €IUHULBI U3MEPEHUS
00beMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napasuielIeNUIe0B; peliaTh 321241 C PEATbHBIMU JaHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHUE
OCHOBHBIX NOHATHUH
U METOJIOB KypCOB
5 1 6 KJ1accoB,
000011IEH1E

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJlbHbIE, LIEJIbIC, TOJIOKUTEIBHBIE U OTPULIATEILHBIC
Yucia, OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH, BBITIOJIHSTh
peoOpa30BaHMs YHCEN U BBIPAKCHHIA.

Bpi0upaTh ciocod cCpaBHEHUS YMCEII, BBIYUCIICHUM,
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U CUCTEMAaTHU3AIIUA
3HAHUU

NPUMEHATH CBOICTBA apuPMETHUECKHUX JCHCTBUI

JUTSL pallMOHAIN3allA BEIYMCIICHUM.

PemaThb 3aga4m U3 peanbHON )XU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSA [T PEIICHUS 3a1a4 U3 APYTruxX
MPEIMETOB.

Pemiath 3a1a4u pasHbIMHE C1I0C00AMM, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/1a4H.

OcyumecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMbBIX 1CHCTBUI
Y CaMOTIPOBEPKY PE3yJibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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®EJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIIeTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa O0ECMeUYMBAET U3YYEHUE JPYTrUX AUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK
Y TYMAaHUTApHOIO LUKIIOB, €€ OCBOEHUE HEOOXOAMMO ISl MPOJOJKEHN 00pa30BaHUs
M B TOBCETHEBHOW >U3HU. Pa3zButue y oOydaromuxcsi HAay4HBIX MpPEICTaBICHUN
O TMPOUCXOXKICHUH MU CYIIHOCTH ainreOpanueckux abcTpakiui, crmoco0e OTpaKeHHs
MaTeMaTUYeCKOM HayKoll SIBJICHUH U TMpPOIECCOB B TMPUPOJAE M OOIIECTBE, POJIU
MaTeMaTUYECKOT0 MOJCIMPOBAHUSI B HAYYHOM IMO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KA4YECTB MBIILICHUS, HEOOXOAUMBIX
JUIS aJlaliTallii B COBpEMEHHOM Iu(ppoBoM obiiecTBe. M3ydenue anreopsl o0ecrneunBaeT
pa3BUTHE yMEHHUS HaOJ0/aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOIBI, (QopMmynupoBaTh yTBepxkacHUs. OCBOEHHE Kypca aireOpsl
0o0ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIIUIEHUS OOYYaloMIMXCS: OHU HCIONb3YIOT
NEYKTUBHBIE W HWHIYKTHUBHBIE pPacCyXACHUs, OO0O0OIIEHHE U KOHKPETU3AIHIO,
abcTparupoBanue 1 aHajgoruto. O0yueHue anredpe npeanoiaracT 3Ha4uTeIbHbIA 00beM
CaMOCTOSTENIbHON JEATEIbHOCTH 00YyYarouuXxcs, TO3TOMY CaMOCTOSITEIbHOE PELIEHUE
3a/1a4 SIBJISIETCS peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «Airedpa» Ajisi OCHOBHOTO OOILIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATETbHO-METOJUYECKUE JIMHHU:
«YHucna 1 BBIYUCIIEHUD», «ANredpanyecKue BRIpaXKEeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxgas U3 3THX COACPKATEIBHO-METOJIUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS C JIPYTUMH €0 JIMHUSMH.
B xozxe nzydyenus yueOHOro Kypca oOy4aronumcs MPUXOJUTCS JJOTUYECKU PACCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM sI3bIK. B CBA3M ¢ 3TUM B MporpamMmy
yueOHOTO Kypca «Airedpa» BKIIOYEHbI HEKOTOPBIE OCHOBBI JIOTMKH, IIPEICTABICHHbIE
BO BCEX OCHOBHBIX pa3fiellax MaTEeMaTUYECKOro 0Opa3oBaHHs U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYyYarOUIMMHUCA OCHOB YHHUBEPCAJIbHOTO MAaTEMaTUYECKOTO SA3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4eOHOTO Kypca « AJredpay sIBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUA «YHcCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl TAJIbHEHIIErO
M3Y4YCHUSI MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOMIUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAaThCS  aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCETHEBHOM IKU3HHU.
Pa3BuTtHe moHATHS O 4YHCIE HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHMs CBA3aHO
C paIMOHAIILHBIMU W HMPPAIMOHAIBHBIMUA YWCIaMHU, (HOPMUPOBAHHEM TIPEICTABICHUN
O JICUCTBUTEIHLHOM 4YHUCJE. 3aBEpPIICHUE OCBOEHUS YHUCJIOBOM JIMHUM OTHECEHO
K cpefiHeMY 0011IeMy 00pa30BaHUIO.
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ConepxaHue IBYX alreOpandecKux JTUHUH — «AnTeOpandecKue BBIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYArOMIMXCS
MaTEeMaTHYECKOT0 armapara, H0OX0AUMOTO JUIsI PEeIICHHS 3a/1a4 MaTeMaTUKH, CMEKHBIX
MpeIMETOB M TMPAaKTUKO-OPMEHTHUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO 001Iero
o0pa3oBaHMs Yy4eOHBIA Marepuai rpynnupyeTcss BOKPYT PAalMOHAIbHBIX BBIPAKEHUU.
Anrebpa JEeMOHCTpUPYET 3HayeHHE MAaTeMaTHKH KaK S3bIKa ISl TOCTPOCHUs
MaTeMaTUYECKUX MOJIENIEH, OMMCAHMS MPOLIECCOB U SIBJICHUI peanbHOro Mupa. B 3anaun
o0yueHus anreOpe BXOAAT TAKKE JAJIbHENIIEe Pa3BUTHE aJITOPUTMUUYECKOTO MBILIUICHHUS,
HEOOXOJUMOT0, B YAaCTHOCTH, IJSI OCBOCHHsS Kypca HH(OpPMATUKH, M OBJaJICHUE
HaBBIKAMM JENYKTUBHBIX paccyxiaeHuid. I[IpeoOpazoBaHne CHMBOJIBHBIX (OpM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpa)XEHHUs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxanve GyHKIHMOHAIBHO-TpAQUUECKON JMHUM HAIEJICHO Ha TOJIydeHUe
oOyJaronMMucs 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIIEW MaTeMaTHUYecKOW MOJAeNn
JUIsL ONHMCAHMSI M MCCIENOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB M SIBJICHUH B MPUPOJIE
u obOmectBe. M3ydyenne matepualia CiocOOCTBYET Pa3BUTHUIO Y OOYYaIOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHbIE BBIPAZUTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CHUMBOJINYECKHUE, rpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHKE TIPEACTABICHUNA O POJIH
MaTEeMAaTHUKHU B Pa3BUTHHU ITUBWJIN3AINH W KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7—9 Kiaccax mM3y4aeTcsi yueOHBI Kypc «Anredpay,
KOTOpBIA  BKJIIOYAeT CIEAYIOLIMe OCHOBHBIE pas3ienbl coaepxkanus: «Yucna
U BBIYUCIICHUS», «ANreOpanuecKkue BBIPpAXKCHUS», «YPABHEHHS U HEPABEHCTBAY,
«DyHKIHNY.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JJs HM3Y4YEHHs] Yy4eOHOro Kypca
«Anredpa», — 306 wyacoB: B 7 kiacce — 102 yaca (3 wyaca B Henmeno), B 8 kimacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeJIEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3armucu ApooOeit
K apyroi. lloHsTME panMOHAIBHOTO 4YHMCHA, 3alKMCh, CPABHEHHUE, YMNOPSIOYMBAHUE
palMoOHANbHBIX 4YKceNl. Apudmernueckue ACHCTBUS C palUMOHAIBHBIMU YHCIAMHU.
Pemenue 3amau u3 peabHON NMPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypajbHBIM TIOKa3zaTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIDAKEHUI Ha OCHOBE OIpPEENICHMs], 3alMuch OoNbIIMX yucend. [IpoueHTsl, 3amuch
IOPOLIEHTOB B BHJE JApOOM W JpoOM B BHJE NPOLUEHTOB. Tpu OCHOBHBIE 3a/layu
Ha MPOLIEHTHI, PELICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa30KEHHE Ha MHOXHUTEIH HAaTypaJbHbIX
YUCEeN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPSMast U 00paTHask IpONOPLHOHATEHOCTH.
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Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAYEHHE BBIPAKEHHsI C IepeMeHHOH. [lomycTtnmble
3Ha4YCHUs nNepeMeHHbIX. [IpencTaBieHUE 3aBUCMMOCTH MEXKIY BEIMYMHAMHU B BUJIE
(Gopmyinbl. Beruncnenus no ¢opmynam. IIpeoOpazoBaHue OyKBEHHBIX BBIPAKEHUM,
TOKJECTBEHHO PaBHbIE BBIPAKEHUS, NIPaBUIIa IPEOOPa30BaHUs CYMM U NPOU3BEACHUM,
IpaBUJIa PACKPBITUS CKOOOK U NMPUBEACHUS [TOJO00HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. CiiokeHHE, BBIYHUTAHUE,
YMHOKEHHE MHOTOWICHOB. DOpMYyJbl COKPAILIEHHOIO YMHOXKEHHMS: KBaJApaT CYyMMBI
n KBaapar paszHocTH. Dopmyna pa3sHOCTH KBajapaToB. Pas3nokeHne MHOTOWICHOB
Ha MHO>XUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOe ypaBHEHHE C OJJTHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHENHOTO YPABHEHUS,
pelIeHne JIMHEMHBIX YypaBHEHUW. (COCTaBICHHE YPAaBHEHWU II0 YCJIOBHIO 3aJa4H.
Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHEHUH C IBYMs IIEpeMEHHbIMU. PelieHre cucteM ypaBHEHUN CliocoO0OM
ITOJCTaHOBKU. [[puMepshI pelieHns TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPaBHEHUM.

DyHKUMHU

Koopaunara Touku Ha npsimoil. UncnoBbie NpOMEKYTKH. PaccTosiHue mexay nByms
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[IpssmoyrosbHas cucrema koopauuatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKU
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue Qynkiuu. 'padux dynkuuu. CBoiicTBa
¢ynkmii. Jluneiinas gynkums, ee rpaduk. 'paduk ¢ynkum y = |x|. ['paduueckoe
pELIECHNE IMHEWUHBIX YPABHEHUI U CUCTEM JIMHEWHBIX YPABHEHU.

8 KUIIACC
Yucia 1 BbIYUCTICHUSA

KBanpaTHsiit kopenb u3 uncia. [lonstue 06 uppanuoHaaibHOM uncie. JlecaTuunsie
MPUOJIMOKEHUST HUppalMOHAIBHBIX Yucen. CBolcTBa apu(METHYECKUX KBAJIPATHBIX
KOpHEH U UX MPUMEHEHHE K TPeoOpa30BaHUI0 YMCIIOBBIX BHIPAKCHUM U BHIYUCIICHHSIM.
JlerCTBUTEIbHBIC YHCIIA.

CrenieHs € 11eJIbIM TTOKA3aTeNieM U €€ cBorcTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJiredpanyecKue BbIPaKeHU S
KBagpaTHblii TpexusieH, pa3joXKeHHe KBaJpPaTHOTO TpeXuieHa Ha MHOXKHUTEIH.
Anrebpanyeckast Jpodb. OCHOBHOE CBOMCTBO anreOpanyueckoit Apodu. CrnoxeHue,
BBIUMTAHNE, yMHOKCHUE, JICTICHHE anTreOpanveckux Apo0eit. ParioHabHbIe BBIPayKEHHSI
U UX peoOpa3oBaHHUe.
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YpaBHeHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmyia KOpHEW KBaApaTHOTO ypaBHEHHS. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIMXCS K JIMHEWHBIM M KBaJpaTtHbeIM. [IpocTenmme
JIPOOHO-pallMOHAIbHBIC YPABHEHHUSI.

I'paduaeckass wHTEpHIpeTansi YpaBHCHHA C JBYMS TEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU. [ [puMephI pelieHrst CUCTEM HEJTMHEUHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a7a4 alNredpaniyeckium CriocoOoM.

HucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJIHOW NEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBeHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM MepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOYyHKIUHA

[Tonstue ¢ynxuuu. O6nacTh omnpeAeneHUus U MHOXKECTBO 3HAUEHUH (YHKIIUU.
CniocoObl 3agaHust PYHKITH.

I'padux dynkuun. Urenue coiictB pynkiuu no ee rpaduky. [Ipumeps! rpagukos
(GYHKIIHI, OTpa)Xarommx peajbHble POIECCHI.

OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPIUOHATIBHBIE 3aBUCUMOCTH,
ux rpadpuky. Oyukmmn Y = X2, ¥ = x3, y =Vx, y=|x|. ['paduueckoe peuienne ypaBHeHH#
Y CHCTEM YPAaBHEHUM.

9 KJIACC
Yucsa 1 BBIYUCICHUSA

PaunoHanpHbple 4uWCa, UpPpPALMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsTUUHbIE TpoOu. MHOXKECTBO JEWCTBUTEIbHBIX YMCEN, JEHCTBUTENbHBIC YHUCIIa KaK
OecKOHEUHbIE JecATUYHbIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIUHATHOU MPSIMOM.

CpaBHeHMe IeHCTBUTENBHBIX YKCeNl, apuMETHIECKUE IEHCTBUS C NEMCTBUTEIbHBIMU
YUCIIAMH.

Pa3smepsl  0OBEKTOB  OKpYXKAIOIIETO  MHUpa,  JUIMTEIBHOCTh  IPOLECCOB
B OKPYKAIOILIEM MUDE.

[Ipubnu>keHHOE 3HAYE€HHE BEJIMYMHBI, TOYHOCTH MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHenue. PemieHune ypaBHEHUN, CBOIAIIMXCS K KBaJAPaTHBIM.
bukBagparHoe ypaBHeHue. [Ipumepsl pelleHUs ypaBHEHHW TPETbEW U YETBEPTOM
CTEIEHEU Pa3/I0’)KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOGHO-pallMOHANBHBIX ypaBHEHM. PeleHne TEKCTOBBIX 3ajad
anredpandecKuM METOIOM.
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VYpaBHeHHe C JByMsl TMEpeMEHHbBIMH U ero rpaduk. Pemenuwe cucrem AByx
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. Pellienne cuctem AByX ypaBHEHHM, OJHO
U3 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOPOHM creneHu. I'paduueckas MHTEpHpeTaLus
CHUCTEMBI YPABHEHHM C IByMs IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3aa4 alnredpandeckum crnocooom.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucrem
JTUHEHHBIX HEPABCHCTB C OJHOW nepeMeHHoi. KBanpaTHeie HepaBeHCcTBA. [ padrueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUU
KBanpatuunas ¢pynkius, ee rpaduk u cBoiictsa. [lapadosa, KoOOpAUHATHI BEPIIUHbI
napaboJbl, 0Cb CHMMETPUHU MapadOIIbI.

I'papuxu  Qynxkumiti: vy = kx, y= kx+b, y= - y=x3,y = VX y=|x],
X
U UX CBOWCTBA.

YucioBbIC 10CIE0BATEIHHOCTH U NIPOTrPecCUM

[loHATHE YHCIIOBOM  IOCHEAOBATEIBHOCTH. 3aJaHUE  IOCIEIOBATEIBHOCTH
pEKyppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudpmernueckas U TreoMerpuueckas nporpeccur. Popmyiabl N-ro 4djaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N3o00pakeHne 4wieHOB apupMEeTUUECKON U TE€OMETPUUECKON TTPOTPECCHI TOUKaMU
HAa KOOpPJWHATHOW IIJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIM POCT. CIIOXKHBIE
IIPOLICHTHI.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS TMPOTPAMMBI y4eOHOTO Kypca «Anredpay
K KOHITy oOy4eHus B 7 KJjacce.

Yucia 1 BbIYUCTICHUSA

BoInonHsATe, coueTasi yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(MeTHUEeCKIe NeHCTBUS
C pallMOHAJILHBIMH YHCIAMHU.

HaxoauTh 3Ha4eHHs YUCTIOBBIX BBIPAXKEHU, IPUMEHITHh pa3HOOOpa3Hble CIOCOOBI
Y MIPUEMbl BBIYUCIICHUS 3HAUEHUN IPOOHBIX BBIPAKEHUH, COAEPKAINX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOHU.

[lepexoauts OT oAHOW (OPMBI 3amMCH YUCEd K Jpyrod (mpeodOpa3oBHIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JICCATUYHYIO IPOOb).

CpaBHMBATh U YIIOPSIOYMBATH PAIIMOHAIIbHBIE YHCTIA.

OKpyTasTh yucIa.

BBINONHAT NPUKUAKY W OLEHKY DPE3yJbTaTa BBIYMCICHHM, OLIEHKY 3HA4YCHHIA
YUCJIOBBIX BBIPQKCHUHU. BBINOMHATH NEHCTBHSA CO CTENEHSAMU C HATypaJbHBIMU
MTOKA3aTEISIMHU.
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[IpuMeHATh TPU3HAKK MNEITUMOCTH, Pa3JIOKCHHE HAa MHOXHUTEIHM HATypaJbHBIX
YHCEIl.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a1a9H1, CBSI3aHHBIC C OTHOIIICHUEM BEITUYHH,
IPOITOPIMOHAILHOCTRIO  BEJIUYHMH, IMPOICHTAMH, WHTEPIPETHPOBATh PE3YJIBTATHI
pEIICHUS 3a/1a4 ¢ YY€TOM OIPaHMUYCHHUH, CBSI3aHHBIX CO CBOWCTBAMH pacCMaTPHBAEMBIX
OOBEKTOB.

AJiredpanyecKue BbIPaKeHU s

Hcnonb3oBaTh anreOpanvyeckyl0o TEPMHUHOJOTHIO W CHUMBOJIMKY, MPUMEHATH €€
B IIPOIIECCE€ OCBOEHUS yueOHOTO MaTepHaa.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAXKEHUM TIPU 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

BoinonasaTe mpeoOpa3oBaHUsl I1IEJIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEICHUEM
M0JIOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHATS YMHOXEHHE OJHOYJIEHA HA MHOTOYIEH ¥ MHOTOWJIEHA HA MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJpata pa3HOCTH.

OcyHmecTBIATh pa3n0KeHUEe MHOTOWICHOB HA MHOYKUTEIN C OMOILbIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIHUPOBKH ClIaraéMbIX, MpPUMEHEHUs (opmys
COKPAIILIEHHOTO YMHOKEHHSI.

[IpumensaTy npeoOpa3oBaHUs MHOTOWICHOB I PEHICHUS Pa3IU4HbIX 3a]1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonwp30BaTh  CBOMCTBA  CTENEHEM €  HATypalbHBIMU  IIOKAa3aTEJISIMU
JUTS Ipe0Opa3oOBaHMs BhIPAKEHUH.

YpaBHeHUS ¥ HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OAHOM IEPEMEHHOM, TPUMEHSS PABUJIA IEPEX01a
OT MCXOJHOIO ypaBHEHUs K PAaBHOCWIBHOMY emy. lIpoBepsThb, SBISETCA JIM YHUCIO
KOPHEM ypaBHEHUS.

[Ipumensaty rpaduyeckre METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUW M HX
CUCTEM.

[TonOupaTe mpuUMepHI Map Yuces, SBISIFONTUXCS PEIICHUEM JIMHEHHOTO YPAaBHCHUS
C IBYMsI TIEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IIJIOCKOCTH TpauK JMHEHMHOTO YpaBHEHUS C ABYMS
NePEMEHHBIMH, MOJIB3YSICh TPaPUKOM, PUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucteMbl ABYX JIMHEMHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHUCJIE
rpaduyecku.

CocTtaBisTh U peliaTh JUHEWMHOE YPABHEHUE WJIU CUCTEMY JIMHEHMHBIX YpaBHEHUN
[0 YCIIOBUIO 33/1a4M, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
IIOJIy4YE€HHBIN pe3yJIbTaT.

DOYyHKUIMHU

N300pakaTh Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTpPE3KH, HWHTEPBAJIbI, 3alUCHIBATH YHUCJIOBBIE ITPOMEKYTKU
Ha anre0panvecKoM si3bIKe.
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OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 3a/IaHHBIM KOOPAMHATAaM, CTPOUTD
rpaduku nuHeHbIX QyHkumid. CTpouts rpaduk QyHKIUU y = |x|.

OnucelBaTh ¢ NOMOIIBIO (PYHKIIMIA W3BECTHBIE 3aBUCUMOCTU MEXy BEIMUMHAMMU:
CKOPOCTb, BPEMsI, pacCCTOSHUE, 11€Ha, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMsl, 00beM pabOTHI.

HaxoauTs 3HaueHue pyHKIHMY 110 3HAYEHUIO €€ apTryMEHTA.

[lonnmars rpaduueckuii crmoco® TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJIEKaTh M UHTEPIPETUPOBATh MHPOPMALMIO M3 Tpa@UKOB PEAIbHBIX IPOIECCOB
Y 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJabTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucia u BbIYHCIEHUS

Hcnonp30BaTh HavyaabHBIE MPEACTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEN
JUISl CPaBHEHMS, OKPYTJEHUS M BBIYUCICHUMN, W300pa)kaTh JIEUCTBUTEIbHBIC YHUCIA
TOYKAMH Ha KOOPAMHATHOMN IPSIMOM.

[IpumensTe moOHSATHE apU(PMETHUUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, WCIOJIb3ys NPU HEOOXOAMMOCTH KAJIbKYJISITOP, BBIIOIHATH
peoOpa3oBaHus BRIPAKECHUM, COJEpKaIIuX KBaJIpaTHbIE KOPHH, UCIOJb3Ysl CBOMCTBA
KOPHEH.

Ncnonb3oBath 3anucu OOJIBIIUX U MAJIbIX YHUCEI C TOMOIIBIO IECATUYHBIX APOOei
u creneHei uncia 10.

AJiredpanyecKue BbIPaKeHHUs

[IpuMeHSTh TOHSATHE CTETICHU C LIEJILIM TTOKa3aTeIeM, BBITIOJIHATH TPeoOpa3oBaHus
BBIPAKECHUMN, COJICPIKAIINX CTEMCHU C LEIIBIM IMOKA3aTEIEM.

BrIMOTHATE  TOXKIECTBEHHBIC IMPEOOpa30BaHUS  PAIMOHAIBHBIX — BBIPAKCHUM
Ha OCHOBE MPaBWI IEUCTBUN HAJl MHOTOWICHAMH U alre0pandyecKuMu IpoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpuMensiTh mpeoOpa3oBaHMsl BBIPAXKEHUN ISl PEIICHUS] PA3IMYHBIX 3a7a4
W3 MaT€MaTHKH, CMEKHBIX MPEAMETOB, U3 PEAIbHOU MPAKTHUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YpPaBHEHUS W palMOHAJIbHBIE YpaBHEHWUS,
CBOJSILMECS K HUM, CUCTEMBI IByX YPABHEHHU C IBYMS IIEPEMEHHBIMM.

[IpoBoauTe mpocrenme uccieIoBaHus YPaBHEHUNW U CUCTEM YpPaBHEHUW, B TOM
qyclie C MPUMEHEHHEeM TIpaduyecKuX MpeJCTaBIeHUN (yCTaHABIMWBATb, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PELLICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

IlepexonuTh OT CIOBECHON (POPMYIUPOBKH 3a/1audl K €€ anreOpandeckoil MOJenu
C IIOMOIIBIO COCTaBJICHUS YPAaBHEHHsI WIM CUCTEMBl YpaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN pe3yJIbTar.
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HpI/IMCHHTB CBOMCTBA YHMCIOBBIX HEPaABCHCTB JIA CpaBHCHHUA, OLCHKH, PCIIATb
JIMHCHUHBIC HCPABCHCTBA C OI[HOI71 HCpCMCHHOﬁ N X CUCTCMbI, JaBaTb rpa@n%crcy}o
HIUIIOCTPALMIO MHOKCCTBA peHICHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOYyHKUIMHU
[lonnmath M WCHONB30BaTh (PYHKIIMOHAIbHBIE TOHATUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O3HAYEHHUs), ONpEACNATh 3HaueHUE (QYHKUUU TIO0 3HAYCHHUIO
apryMeHTa, OIpeIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.
Ctpouts rpa@uKu 3eMeHTapHBIX (PyHKINN BUAA:
y=_,y=x% y= x3,y = V&, y = |x|, onuckBaTh CBOICTBA YNCIOBOI DYHKIHH
X

1o ee rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOCHUS TPOTPaMMBI Y4EeOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

YucJia ¥ BbIYHCIEHUS

CpaBHHMBATH U YIIOPAIOYMBATH PAIMOHAIBHBIE M UPPALTMOHAIIBHBIEC YUCIA.

Bemonuare apudmernueckue NEUCTBUS € pallMOHAIBLHBIMH YHCIIAMH, codeTas
YCTHBIE W TIUCBMEHHBIE TPHUEMbI, BBIIIOJHATh BBIYMCICHUS C HPPANMOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTeIsIMU M KOPHEU, BBIYMCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JI€MCTBUTEIBHBIC YMCJA, BBINOJHATH MNPUKUIKY  pe3yJsibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHMs M HEPABEHCTBA

Pewars nuHelHbIE M KBaJpaTHBIC YPAaBHEHUSA, YPABHEHUS, CBOAALIUECA K HUM,
MpocTenlne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemars cucTeMbl IByX JIMHEHHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMUA U CUCTEMBI
IBYX YPAaBHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE SABISACTCS JIMHEUHBIM.

Pemarp TeKCTOBBbIE 3a1auu anreOpandeckuM CIIOCOOOM € NMOMOIIBK COCTaBIICHMS
YPAaBHEHHMS WJIM CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

IIpoBoauTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPaBHEHHUH, B TOM
quclie C MpPUMEHEHHEeM TIpaduyecKuX NpeacTaBlIeHUN (yCTaHaBIMBaTb, HUMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemats nuHelHbIe HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXKaTh pellIeHue
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3alIMChIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHMCIIOBOI
IPSIMOM, 3aIIMCBIBATh PEIIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA IPY PEILICHNUN PA3JIMYHBIX 33/1a4.
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DYyHKUIMHU
Pacrio3naBate  (yHKIMM ~ HW3ydyeHHBIX BHAOB. [loka3piBaTh CXEMaTHYECKU
PacIioIOKeHUE Ha KOOPJMHATHOM IIJIOCKOCTH TpadukoB ¢GyHKIUN Buma: y = kx,

y=kx+b y= f, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucHMOCTH
X

OT 3HaYeHUN KOA(P(HUIIMEHTOB, OMIMCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb M H300pakaTh CXEMAaTUYECKW TpapuKyd KBAJIpaTHUUHBIX (DYHKIIHUM,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH MO UX Tpadukam.

PacmioznaBate kBagpatnuHyro (GYHKIUIO 10 (OopMyse, TPHUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (YHKIMNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUH.

YucsioBbIe MOCJIE10BATEIHLHOCTH H POTPECCHH

Pacmo3naBaTh apupMeTHUECKYI0 U TEOMETPUICCKYIO MPOTPECCUH TIPH Pa3HBIX
croco0ax 3aJaHus.

BBITTOTHATE BRIYUCIICHUS C HCTIOIB30BaHUEM (hOPMYJT N-TO YieHa apu(PMETHISCKOM
U TEOMETPUYECKOM ITPOTrPeCcCHii, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPAMHATHON TUIOCKOCTH.

Pemrate 3amaun, cBsA3aHHBIE C YHMCIOBBIMHU ITOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJ1aud U3 peajbHOM KU3HU (C UCIOJIb30BAaHUEM KAJIbKYIATOPA, IIU(GPOBBIX TEXHOJIOTHIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BU/IBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYKCIICHHUS. 25 [lonsitne CucreMaTu3upoBaTh M 000raIaTh 3HAHUS
PanmonanbHbIe Unciia PAlMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBHS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSIAOYNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpodu,
MTPOLEHTHI

Y3 PEATbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

HA MHOXUTEIIN
HATYpaJIbHBIX YHUCET.
Peasibhbie

OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYTO
TECATUYHYIO IPOOb.

IIpuMeHsTH pa3HOOOpa3HbIE CIIOCOOBI U IPHEMBbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTH
BbIpaKEeHUE K PopMme, Hanbosee y100HOU /ISl BBIYUCIICHUH,
peoO0pa3oBbIBAThH APOOHBIC BRIPAKCHHS HA YMHOKEHUE

U JIeJICHUE TeCATHYHBIX APOOCH K IEHCTBHSIM C IETBIMH
YHUCJIAMU.

IIpuBOAUTH YHCJIOBbIE H OYKBEHHbIE IPUMeEPbI CTCTICHU
C HaTypaJbHBIM ITOKa3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBAHMS CTETICHU W MOKa3aTessl CTETICHH, HAXOUTh
3Ha4YeHUs cTeneHei Buaa a" (a — moboe parMoHaIbHOES
YKUCIo, N — HATYpaIbHOE YUCIIO).

IloHUMATB CMBICIT 3aMUCH OOJIBIIIUX YUCET C TTIOMOIIHIO
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3aBucuMocCTH. [ Ipsamas
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATHYHBIX Ipo0ei u cteneneii uncna 10, npuMeHATH X
B PEAJbHBIX CUTYAIHIX.

IIpuMeHsATh NPU3HAKY IETUMOCTH, PA3JI0KECHUS HA
MHO>KUTEJIN HATyPaJIbHBIX YHCEIL.

PemiaTh 3a1a4m Ha 4acTH, IPOLCHTHI, IPOTIOPLIUH,

Ha HaXOKJEHHUE IpoOH (IIPOLEHTa) OT BEIMYUHBI U
BEJIMYMHEI 10 €€ IpoOu (MPOIEHTY), ApoOu (TIpoLIeHTA),
KOTOPBIN COCTABIISICT OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoanTh, pazdéupaTh, ONEHUBATDH PATUYHBIE PEIICHHUS,
3aMKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bSACHATH, OIIMPASICh HA OINPEIEICHMUS,
IPSIMO TIPOTIOPIIMOHATIBFHBIE U 00OPAaTHO MPOMOPIUOHAIBHEIE
3aBHCHMOCTH MEX/y BETUYMHAMU; PUBOIUTH MPUMeEPbI
3THX 3aBUCUMOCTEN U3 peanbHOr0 MHUpa, U3 IPYTUX YUEOHbIX
PEIMETOB.

Pemath npakTUKO-OpUEHTHUPOBAHHBIE 33/1a4M HA APOOH,
IOPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUOHATIBHOCTH,
IPOTOPIINU

AnreOpanyeckue
BBIPKEHUS

27

bykBeHnHble
BBIPAKCHMUS.
IIepemeHHBIE.
Jonycrtrmslie
3HAYCHMUS
IIEPEMEHHBIX.
DopMyIbI.
[IpeobpazoBanue

Ogaanerpb anreOpanvyeckoil TEPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
HaxoauTs 3HaueHNs1 OyKBEHHBIX BBIPAKEHUHN MPHU 3aJJaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYUCIICHUS TIO (POopMyIIam.
BoInosHATH npeoOpa3oBaHus 11EJI0T0 BRIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJJOOHBIX ClIaraeMbiX,
PaCKpBITHEM CKOOOK.

BbINOJIHATH YMHOXXEHUE OJTHOYIICHA HA MHOTOWIEH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y IPUBEJICHUE

HOI[06HI)IX cJiaraCMbIX.

CBolicTBa CTCIICHHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JIEHbI.
CnoxxeHnue,
BBIYMTAHUE,
YMHOKEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOKCHHUS.
Paznoxxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIN

¥ MHOTOYJICHA Ha MHOTOWIEH, IPUMEHATh (DOPMYJIbI
KBaJpaTa CyMMbI U KBaIpaTa pa3HOCTH.

OcyuecTBIATH Pa3I0KEHNE MHOTOYWIEHOB HA MHOKUTEIN
IIyTE€M BBIHECEHHUS 3a CKOOKH OOILEro MHOXKUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpPAILEHHOTO YMHOKEHHS.

IIpumeHsaTH TpeoOpa3z30BaHNE MHOTOUJIEHOB ISl PEIICHMS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTHS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHSAS MPABUJIA [IEPEX01A OT UCXOAHOTO YPABHEHUSA

K PaBHOCUJIBHOMY €My 0o0Jjiee MpOoCTOro BUAA.

IIpoBepaATs, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHEHMUSL.

IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHENHOI'O0 YPABHEHMUS C IByMS IEPEMEHHBIMU.
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PEIICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

JIuneliHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPIMHATHON MIOCKOCTH TpapuK JMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpauKoMm,
NPUBOAMTH IPUMeEPbI PEUICHUS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI IBYX JJMHEHHBIX YPABHECHUM
C ABYMSI IEPEMEHHBIMU.

CocraBisTh ¥ pemiaTh ypaBHEHHUE WM CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3aJa4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

C AByMS
[IEPEMEHHBIMU

KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON MPSIMOM TOUKH,

OyHKIMU Ha npsMoil. UUCIIoBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJIAWHATAM, JTyYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aIreOpanvyeckoM sI3bIKe.

Paccrostnue mexy
JBYMsI TOUKaMH
KOOPJWHATHOU
MIPSIMOM.
IIpssmoyronbHas
cUCTEeMa KOOpJIMHAT
HAa TUIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
bopmynamu.
Urenue rpaduxon

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33JIaHHBIM KOOPANHATAM; CTPOUTH IPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpPMYyJIaMH, B TOM YHUCIIE

C MIOMOTIIBIO ITUGPOBBIX JTAOOPATOPHIA.

IIpuMeHsITH, H3yYaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH Tpadrueckuii Criocod npecTaBICHUS
W aHaJIM3a Pa3HoO0pa3HOM )KU3HEHHON HH(POPMAIIHIH.
OcBauBaTh NMOHATHE (PYHKITNH, OBJIaICBAThH
(GYHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBathb juHelHy0 GyHKIH0O Y = KX + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUH
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMM.
['paduk pyHKIINH.
CBoiicTBa QyHKITHIA.
Jluneiinas QyHKIus.

ko3 dunmenTos K u b.

Crponthb rpadpuku JinHeiHON QyHKIUU, QyHKIMHA Y = | x|.
Hcnoab30BaTh HU(QPOBHIE PECYPChI IS TOCTPOCHHS
rpauKOB QYHKIMIA U U3YUEHHS UX CBOUCTB.

IIpuBoaUTH NpUMeEpPbI JINHENHBIX 3aBUCUMOCTEN

B peaJbHBIX IPOIIECCaX U SBICHUSIX

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUIN YKCeJl, BBIYUCICHUA, TPeoOpa30BaHUl BBIPAXKEHHUI,
1 METOJOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 0000111eHIE OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJTHSAEMbIX JEHCTBUI
3HAHUMN Y CaMOIIPOBEPKY PE3yJIbTaTa BIUUCICHUM,
npeoOpa3oBaHui, TOCTPOCHUH.
PemaTh 3a1aum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JIJIs PEMICHUS 3a/1a4 U3 JPYTUX
IIPEAMETOB.
PemaTh TeKCTOBBIE 3a/1a4H, CPABHUBATH, BLIOUPATH
CNocoObl pelIeHus 3aaun
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME

53



denepanbHas pabouas nporpamma | Matematuka. 59 kimacchbl (0a30BbIi YpOBEHB)

8 KJIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 uncia. [lonstue U3 4nclia, apu(METHIECKOr0 KBAIPATHOTO KOPHSI.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YKCIIa, MCTIO0JIB3YH ITPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH U YOPSIA0OYMBATH PALIMOHATIBHBIC
[elicTBUTENBHBIE Y UppaLMOHAJIBHBIC YU CJIA, 3alTUCAHHBIE C TOMOUIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEH.
JIEUCTBUTEIbHBIX HccaenoBars ypaBHEHNE X2 = @, HAXOJUTh TOUHBIE
YuCel. ¥ puOImKeHHBIC KopHU TipH & > 0.

YpaBHeHue BUAAQ
X? = a.
CaoiicTBa
apudmeTrnueckKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaJIpaTHBIE KOPHU

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA

YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BaHUEM KAJIBKYJISTOPA
(KoMITbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa3oBaHus BEIPAKESHUH.
BoInoJHATH NIPeo0dpa30BaHMUsl BEIPAXKEHUIN, COIEPHKALUX
KBaJIPaTHbIE KOPHHU.

BobipakaTh nepeMeHHbI€ U3 TEOMETPUUYECKUX U (PUIUUECKUX
dbopmy.

BoeruncasaTh 3HAYE€HUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHH, UCTIONB3YsI IPU HEOOXOAMMOCTH

54




denepanbHas pabouas nporpamma | Matematuka. 59 kimacchbl (0a30BbIi YpOBEHB)

KAJIBKYJISATOP.

Hcnonb30BaTh B X0/1€ PELLICHUS 3a1a4 JIEMEHTapHbIC
NPECTaBJICHUS, CBS3aHHbIE C MPUOIMKECHHBIMU 3HAUCHUSAMU
BEIINYMH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

Yucna v BBIYUCIICHHUS. Crenens ¢ ensM DopMyJTHPOBATH ONpeIeIeHUe CTEIICHHU C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. IIOKAa3aTeJIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IpeacraBiasaTs 3anMch OOJBIINX U MAJIBIX YACET
quCIIa. B CTaHJIApTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHHMBATBb YKCJIa U BEJIMYUHBI, 3aIIMCAHHbBIC
OKPYKAIOIIEro MUpa C UcnoJib30oBaHuem crenenu 10.
(OT 2IeMeHTapHBIX Hcnonb3oBaTh 3alIUCh YUCEI B CTAHAAPTHOM BHJIE
YaCTHI] JUISL BBIPAXKEHUS pa3MEepPOB 0OBEKTOB, JUIUTEIBHOCTH
110 KOCMUYECKHX IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
00BEKTOB), DopmMyIMpPOBaTh, 3alIUCHIBATH B CHUMBOJINYECKOi (hpopMme
JUTUTEIIBHOCTD Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTENIEHU
IIPOLIECCOB C LEJIBIM II0KA3aTeNeM.
B OKpyxaroieM mupe. | IIpuMeHsTH cBoiicTBA CTENEHU 1) IPe0Opa3OBaHus
CBolicTBa CTENIEHU BBIPAXEHUH, COIEPKALUX CTEIIEHH C LIEIIbIM IT0KA3aTEJIEM.
C LIEJIBIM ITOKa3aTelaeM | BbINOJIHATH 1eHCTBUSA C YUCIIAMU, 3alIMCAaHHBIMU
B CTaH/IaPTHOM BHJI€ (YMHOXXEHUE, IETICHNE, BO3BEICHHE
B CTCIICHB)
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH,
BbIpaxkeHus. KBanpatHbliid TPEXUJICH. YCTaHaBJIMBATh BO3MOXHOCTb €r0 Pa3JIOKEHUS
TPEXUIIEH Pasznoxenne Ha MHOYKUTEJIN.
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KBaJIpaTHOTO
TpeXuJeHa
Ha MHOXXUTENHN

PaCKJ'laI[I)IBaTb HAa MHOZKHUTCIN KBaI[paTHBIfI TPCXYIICH
C HCOTPpHNIATCIBbHBIM JHUCKPUMHUHAHTOM

AnreOpanyeckue
BEIPKEHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
JpOOk.
Jomyctumele
3HAYECHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B aJire0pandecKkue
BBIPA)KEHUSI.
OCHOBHOE CBOMCTBO
anreopandecKou
npobu. CokpallieHue
JIpOOeH.
Cnoxxenue,
BBIYHUTAHUE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanme
BBIPAKCHU,
COJIepIKAIIUX
anrebpandeckue
podu

3anuchIBaThH areOpanyecKue BbIPKECHHUS.

HaxoauTh 00;1acTh Onpe/IeICHUS PaIliOHATBHOTO
BBIPKEHUSI.

BbINOJIHATH YHUCITIOBBIC MIOJCTAHOBKHA U BHIYMCJISTH
3Ha4Y€HHE APOOH, B TOM YHUCIIE C TOMOIIBIO KaJbKYISATOpPA.
®opMyJMpPOBaTH OCHOBHOE CBOMCTBO aJireOpanyecKon
IpoOU 1 MPUMEHSTh €ro JJis IpeoOpa3oBaHus IpoOeH.
BoInoJHATH JeiicTBUSA C alreOpanuyecKuMu JpoOsiMu.
IIpuMeHATH peo0pa3oBaHus BEIPAKEHUN 1JIs1 PEILICHUS
3ajad.

Broipa:kath nepemennbie u3 Gopmyn (puU3MUECKUX,
T€OMETPUYECKUX, OMTMUCHIBAIONITUX OBITOBBIE CUTYAIIUN )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3zHaBaTh KBaJIpaTHbIC YPAaBHCHHSI.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (popMy1y KOpHEW KBAJAPATHOTO YpaBHEHUS;
KBaJIpaTHOE pelaTb KBaJApaTHbIe YPABHEHMS — ITOJIHBIE U HETIOJHBIE.
ypaBHenue. opmyna IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs, CBOISIIMECS K KBAJIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHun, HabsropaTh 1 aHAJIU3MPOBATH CBSI3b MEXY KOPHIMHU
CBOALIMXCS U K03(pPUIMeHTaMU KBaJIpaTHOTO ypaBHEHUSI.
K KBAJIPATHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYyIO -
[Tpocreiimue [po6HO- | Teopemy, IPUMEHSATh 3TH TEOPEMBI JIsl pEIICHUs 3a/1a4.
palMoOHaJIbHBIC Pemath TeKkCTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
YPaBHEHUS. NEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKH YCIOBHS 3a4a4u
Pemienne TeKCTOBBIX K aJireOpandecKoi MOJIENIN IMyTEM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € IOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
KBaJpPATHBIX pe3ynbTar.
YpaBHEHUH 3HAKOMUTBHCS C UCTOPHUEI pa3BUTHUS AITeOpHI

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEeHME Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYMS

CucremMbl ypaBHEHUN C AByMs NIEPEMEHHBIMU.

IIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] ypPaBHEHU

B LIEJIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUM
C ABYMsI

CrpouTtsb rpaduku JIMHEWHBIX YPABHEHUH, B TOM YHCIIE

HCIOJIb3YS HU(PPOBBIE PeCyPCHI.

Pazimyars napajuieabHbIE U IEPECEKAIOIIMNECS PSIMbIE
110 UX YPABHEHUSIM.

Pemiatb CUCTEMBI IBYX JINHEMHBIX YPABHEHUM C JBYMS

IIEPEMEHHBIMU [10JICTAHOBKOM U CII0KEHUEM.

Pemath npocrenmme CUCTEMBI, B KOTOPBIX OTHO
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MIEPEMEHHBIMU.
IIpumepsl pereHus
CHCTEM HEJIMHEHMHBIX
YpaBHEHUU

C IBYMsI
MEPEMEHHBIMHU.
['padmueckas
WHTEpIpeTaLus
ypaBHEHUS

C AByMSs
MepEeMEHHBIMU

U CUCTEM JIMHEHHBIX
YPaBHEHUM C IBYMS
MIEpPEMEHHBIMU.
Pelenue TEKCTOBBIX
3aJ1a4 C IIOMOIIbIO
CHUCTEM YpPaBHEHUU

U3 YPABHEHMI HE SIBIISAETCS JIMHEHHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPNPETALNMIO PEIICHUS
YpaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPAaBHEHHI
C IBYMsI IEPEMEHHBIMU.

Pemiath TeKCTOBBIE 32/1a4M AIT€OpPanyECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yuciosbie
HEPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJTHOU
MEPEMEHHON U UX
peueHue. Cuctemsl

DopMyJTHPOBATH CBOMCTBA YNCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPAMOM, JOKA3bIBATH
anreOpanyecKy.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
PemiaTe IMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
Pemath cuctembl TMHEIHBIX HEPABEHCTB, H300paKaTh
pelLIeHUEe CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPAMOMU
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JIMHENHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pelieHue.
N3o0paxenue
pelieHus IMHEHHOTOo
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE TOHATHUS

[lonsiTue pyHKUUU.
OO6nacThb ornpeeseHus
Y MHOECTBO
3HAYCHUN (PYHKIIHH.
Crioco0bl 3a1aHus
GbyHKIUH.

['padux pyHKUIUM.
CaoiicTBa QyHKLIHH,
UX 0TOOpaxeHue

Ha Tpaduke

Hcnoab3oBath (QyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BbruncjasiTb 3HaYeHUs (QYHKIMI, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOUMOCTH UCTIOTB30BaTh
KaJIbKYJIATOP); COCTABJISITH TA0JIMLbI 3HAYeHHIT

(GyHKIIH.

CrpouTh 1m0 TOYKAM rpa@uku QyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnonb3oBath GyHKIIMOHATIBHYIO TEPMUHOJIOT IO

U CUMBOJIUKY.

HccnenoBarhb nmpumepsl rpaduKoOB, OTPAXKAIOLUIUX pealbHbIe
IIPOLIECCHI U SIBJICHHUSI.

IIpuBoAUTH MpUMeEPHI MTPOILIECCOB U SBJICHUH C 3aJJaHHBIMU
CBOWCTBaMH.

Hcnoab30BaTh KOMIBIOTEPHbIE MPOTPAMMBI

IUTS IOCTPOEHUs TpapuKOB PyHKINN 1 U3ydeHHUS

UX CBOMCTB
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OyHKIWUH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpadukoB
bynxumi,
OTpaXKaIOIINX
peaJibHbIE MPOLIECCHI.
OyHKIWH,
OTMCHIBAIOIINE
MPSMYIO M 00paTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2

OyHKIU

y = x5,y =%,

y =vx,y =|xl;
rpaduueckoe
peLlIeHUE YpaBHEHUN
Y CUCTEM YPaBHEHHUU

Haxoauthb ¢ nomoubio rpadpuka pyHKIMNA 3HaYCHUE OJTHOM
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO JPYTOM.

B HecoXHBIX Cilydasx BbIPaKaTh (POPMYJI0M 3aBUCUMOCTH
MEKy BEIMYNHAMHU.

OnucpIBaTh XapakTep U3MEHEHUS OJTHON BETUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUSA JPYIOM.

Pacno3naBaTh BU/IbI M3y4aeMbIX (QYHKIHIA.

IHoka3pIBaTh cCXeMaTHYECKHU ITOJIOKEHUE HA KOOPIUHATHOU
IJI0CKOCTH TpaduKoB GpyHKIMI Buga: Y = X2,y = X3,

y =Vx, y = |x].

HUcnoab30BaTh QyHKIIMOHAJIBbHO-TPadHUECKHE
NpeACTABJICHUS Ul PELIEHUS U HCCIIEIOBAHUS YPABHEHUI

Y CUCTEM YPAaBHEHUM.

IIpumensiTs nu@poBbIe pecypehl LI IOCTPOCHUS
rpa@ukoB QyHKIMMA

[ToBTOpEeHUE 1 0000ITICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpPCOB
7 1 8 KJ1acCoB,
0000111IeHNE 3HAHUNI

Boi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
YHUCEeJ, BEIUUCIEHUH, TPe0Opa30BaHM BEIPAKCHUM, PEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITTOIHSAEMBIX JIEHCTBUM

U CaMOIIPOBEPKY pe3yJibTaTa BEIYMCIICHUN, TPe0Opa3oBaHui,
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MTOCTPOCHUM.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHAThH
MAaTEMaTHYECKUE 3HAHUS JUISl PEIIEHUS 3a]1a4 U3 APYTHUX
MIPEIMETOB.

Pemath TeKkcTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIoCco0OBbI PEIICHUA 3a/1a4n

OBILEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH O0YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna v BEIYUCIICHHUS. 9 Panmonanpubie uncna, | Pa3BuBaTh nmpeacTaBieHHs O YMCIaX: OT MHOXKECTBA
JlelicTBUTENbHBIE YUCIA HppaloHaIbHbBIE HaTypaJbHBIX YUCEN JO MHOYXKECTBA ICHCTBUTEIbHBIX YUCET.

YHCJa, KOHCYHBIC

1 OCCKOHEUYHBIC
JIECATUYHBIC IPOOH.
MHOX€eCTBO
JIENCTBUTEIBLHBIX
YHCeTI;
JIENCTBUTEIILHBIE
YHcia Kak
OECKOHEYHEBIE
JECATUYHBIE TPOOH.
B3aumHo ojHO3HAUHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCET,
apudMeTUIECKHe

O3HAKOMHUTBCH C BO3MOXXHOCTBIO MPEICTABICHUS
JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIpoOU, MPUMEHSATH JIECATUYHbIC PUOTUKEHUS
palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
KOOPJUHATHOM MPAMOM.

3anunchIBaTh, CPABHUBATH U YIOPSA0YUBATH
JIEUCTBUTENbHBIEC YUCIIA.

BbInoIHATH, COYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTnvYecKHe JeiCTBUSA C PALMOHAIBHBIMU YUCIIAMU,
HAXOJAUThb 3HAUYCHUS CTENICHEN C LEIbIMU MOKA3aTeIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BBIPAKCHUMU.
IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOUN AEATEIBHOCTH
YyeJloBeKa.

AHAJIU3MPOBATH U [1€J1aTh BbIBO/JbI O TOYHOCTH
MPUOJIMIKEHHUS TEUCTBUTEIIHBHOTO YHUCIIA IPU PEIICHUN
3a/1a4.

OKpyIJasaTh JCUCTBUTEIIBHBIE YNCIIA, BBINIOJIHATH
NPUKUIKY PE3YJIbTAaTa BBIYUCICHUN, OEHKY 3HaYCHUI
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[TpubmmxenHoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KCHI/Iﬁ.
3HAKOMHUTBLCA C HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS 1 HEPABEHCTBA. 14 JIuneriHoe ypaBHeHue. | OcBauMBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyeckue
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
MIEPEMEHHOM CBOJIAILINAXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1bie U IpOOHBIC YPaBHEHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHM,
ypaBHeHUe. Penienue ypaBHEHMUS, CBOASIINECS K HUM, TPOCTEHIINE IPpOOHO-
YPaBHEHUH, palMOHAIbHBIC YPABHEHUS.
CBOASIINXCSA IIpennaratb BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
K KBaJpPaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJja4n
bukBangpaTtHbie Pa3HBIMHU CIIOCOOAMHU.
YpaBHEHHS. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y YETBEPTOU CTEIICHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YpPaBHECHUMU.

Pemntenne TekCcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
MIEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C ABYMsI
MIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUU, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPHpETALIUS
CUCTEMBI YPABHEHUN

C IByMsI IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBauBaTh 1 IPUMEHSTD IPUEMBI PEIIEHUS] CHCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPABHEHUE
HE SIBJIICTCS JTUHEHHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpapUUecKue
MPEACTABICHUS JUIsl pellleHUs M MCCJIeJ0OBAHUS YPaBHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(bOpMYIMPOBKH YCIOBHS 3a7a4l K alNredpandecko Moienu
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3yJbTart.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U UX HEpPaBEHCTBA; UCIO0JIb30BATh CUMBOJIUKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BbInoJHATH TpeoO6pa30BaHNs HEPABEHCTB, HCMOJIb30BATh
JInneninbie JUIsL IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh J1MHENHHbIE U KBAIpAaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucremsl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
NIEPEMEHHON U UX M300paxaTth penieHre HEPAaBEHCTBA U CUCTEMbBI HEPABEHCTB
pelieHue. HAa YHUCJIIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemats KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh ¥ NIPUMEHSATH HEPABEHCTBA IIPU PELLICHUH
VUHTEPIPETALNS Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIMU 16 KBagparnunas Pacno3naBaTth BHIbI U3y4aeMbIX (YHKIIHIA;

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJioKeHne Ha KOOPAUHATHON TIIOCKOCTH rpaduKoB

Qynkimii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPUH MapadoIbI.
I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y = -
X
y = %,
y = X,
y =vx,
y = |x|

y = X3,y =/, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTth KBapaTHYHYIO GYHKIIHUIO 110 (hopMyIIE.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOI KU3HU, (PU3UKH, TEOMETPHUH.

BoisiBasITH 1 0000111aTH 0COOEHHOCTH Irpaduka
KBaApaTUuHON QyHKIMU Yy = ax? + bx + c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIpaTHUHBIX (PYHKIINH, 3aJaHHBIX POpMyTIaMH BHIA
y = axt,y=ax? + g,y = ax + p?y =ax® + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 MX TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO

U(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3amanue
MOCJIeIOBATEILHOCTH
PEKYpPPEHTHOU
dbopmyoit

u (popmyIoii N-ro
YJIeHAa.
Apudmernueckas

U TeOMETpHUYECKast
IPOTPECCUM.
®opMyIibl N-TO YeHa
apuMeTHIeCKOn

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH PeYeBbie BHICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
II0CJIEI0BATEIBHOCTH.

AHanu3upoBaTh GopMyIry N-ro yjaeHa
II0CJIEI0BATEIBHOCTHU UM PEKYPPEHTHYIO (hOpMYITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 38 JaHHBIX
TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIITUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apuMeTHYECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.
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Y TEOMETPUYECKOU
IPOTPECCHUIA, CYMMBI
NEPBBIX N YJICHOB.
N300pakeHue 4eHOB
apubMeTHUIeCcKon

Y TEOMETPUYECKOU
MPOrPECCUMN TOUKAMU
Ha KOOPJAMHATHOMN
IIJIOCKOCTH.
JIuuelinHbIi

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10HBIE IPOLEHTHI

Pemarsb 3a7a4u ¢ Ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TeOMETPUIECKON TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh WieHbI 10CIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U IBJICHUH

U3 peasbHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHHE

B apu(PMETHIECKOMN MPOTPECCUU, B TEOMETPHUUECKON
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3a7a4U U3 pPeabHOM
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHUH
(9NIEKTPOHHBIX TAOIUIL, TPadUIECKOTO KaJbKYJISITOPA U T.I1.).
PemaTh 3a1a9n Ha CII0KHBIC TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHEI pa3BUTHS MATEMATUKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucia v BBIYUCIICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIaMH, YUCJI0Bas
npsiMast; MPOLIEHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATh TEPMHUHOJIOTHIO U OCHOBHbIE
NelCTBHSA, CBSI3aHHbIE C YMCJIAMU: HATYypaJbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETUMOCTb HaTypaJIbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

qyucen, MPU3HAKU JIETUMOCTH, 11€10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECSITUYHAS POOU, CTaHIapTHBIN BH/I
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apuhMeTUIECKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
crocoOom) OKPYTJISATH YMCJIA; BHIMOJHATH MPUKUIAKY H OLIEHKY
pe3ynbTaTa BHIYUCICHUH.
PemaTh TekcTOBBIC 321a4M ApU(PMETHUECKIM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoJepsKalye MpoIreHTHI,
JTOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, LIEHA — KOJIMYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMs — MPOU3BOAUTEILHOCTD TPYyAa.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIINH,
(opmMyIMpPOBaThH UX HA A3BIKE MATEMATHKH,
HAXOJUTHb PEIICHUE, MPUMEHSSI MATeMAaTUYECKHI armapar,
HHTEPNPETUPOBATH PE3yIbTaT
AnreOpanyeckue OnepupoBaTtb NOHATUAMM: CTETIEHD C LEIBIM
BBIPAKEHUS nokasarelieM, apu(pMeTHUeCKil KBaJpaTHbII KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, anre0pandeckas Apoob, TOXKIACCTBO.
anreOpandecKux BbInogHATH OCHOBHBIE /I€iiCTBHUSI: BBIITOTHATH PACUCTHI
BBIPAKECHUM, 1o opMyam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITYCTUMBIC paIMoHaIbHBIC BEIPAKCHUS W BRIPQKCHUS C KOPHSIMH,
3HAYEHU) pean30BBIBAThH PA3JIOKEHIUE MHOTOUYICHA HA MHOKXHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHNEM (OPMYIT Pa3HOCTH
KBaJIpaToOB U KBaJpara CyMMbI U Pa3HOCTH; HAXOAUTh
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JOTTYCTAMBIE 3HAYCHUS TICPEMEHHBIX TSI TPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopeanpoBath ¢ TOMOIIBIO (HOPMYIT peasibHbIE MPOLIECCHI
U SIBJICHUS

DOyHKINU
(mocTpoeHue,
CBOMCTBA U3YUYEHHBIX
INZEINIVH
rpadguyeckoe pereHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMU: QYHKIIMS, TpaduK QYHKIUH,
HYJIH QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEEe

Y HaMEHbBITIee 3HAYCHUS (PYHKITHH.

AHAJIM3MPOBATh, CPABHUBATH, 00CYK1ATh CBOMCTBA
GyHKUMHA, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMHU: TIPsIMAst POTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBajJpaTuyHas QyHKIHs, mapabosa, runepoouia.
Hcnonb3oBaTh rpapuku 111 ONPENEICHNUS CBOKUCTB,
MPOIIECCOB M 3aBUCUMOCTEH, JIJISl pEIICHUS 3a]1a4 U3 APYTHX
y4eOHBIX MPEMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C IMTOMOTIIBbIO TPaUKOB PeaTbHBIC TIPOIIECCHI U SBJICHUSI.
BoipakaTts opmMyiaMu 3aBUCIMOCTH MEXy BETMYUHAMU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102

69




denepanbHas pabouas nmporpamma | Marematuka. 5-9 kiaccol (0a30BbIi YPOBEHB)

OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OOUH M3 OCHOBHBIX Pa3/eiiOB MIKOJIbHOM MaTEMATHUKH, UMEIOLINN
CBOEH I1IeNIblI0 O0ECNeYuTh HM3yuYe€HHE CBOMCTB U pa3MepoB (uryp, ux OTHOIIECHUU
M B3aMHOE pAaCIOJIOKEHUE, OMMPAETCA Ha JIOTMYECKYIO, OKa3aTeNIbHYIO JIMHHIO.
[leHHOCT, W3y4YeHHUsI TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIIOYaeTcss B TOM, 4YTO OOydYalOIIMKCA YYUTCS TPOBOAMUTH JOKa3aTeIbHbBIE
pacCy X IeHus, CTPOUTHh JIOTMYECKHE YMO3AKIIOYEHUs, JIOKa3blBaTh HWCTUHHBIC
YTBEPXKICHUSI U CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXIACHUS
«OT TPOTHUBHOTO», OTIMYATh CBOMCTBAa OT MPHU3HAKOB, (HOPMYIUPOBaTH OOpaTHBIE
YTBEPKJICHHUS.

Llenpr0 M3y4eHHs] TE€OMETPUU SIBIISIETCS HCIIOJIB30BAHUE €€ KaK MHCTPYMEHTa
IpU PELICHUH KaK MaTeMaTH4YeCKHX, TaK M MPAKTUYECKUX 3a/1ad, BCTPEYAIOLIUXCA
B peanbHON *u3HH. OOydarouuiics TOJKEH HAYYUTHCS ONPEACNIATh T€OMETPUUECKYIO
¢urypy, ommuchiBaTh CIOBaMU YEpPTEX WA PHUCYHOK, HAWTH IUIOMIA/b 3€MEIHHOTO
Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOIO KabOess uiu Tpedyembie
pa3Mephl rapaxka s aBroMooOwis. [Ipu permeHun 3agad MpakTUYECKOTO XapakTepa
OoOy4Yaronuiicss y4uTCSl CTPOUTH MATEMAaTUUYECKHUE MOJEIN PEANbHBIX KU3HEHHBIX
CUTYyaluid, TPOBOAUTH BEIYMCIICHUS U OLICHUBATh MOJTYYECHHBIA PE3YJIbTaT.

BaxxHo momuepkuBaTh CBSI3M T€OMETPUM C JIPYTUMU YUE€OHBIMU NpPEIMETAMH,
MOTHBUPOBATh HCIOJIB30BAaTh OINPEACICHUS] TEOMETPUUYECKUX (QUryp H TOHATHUI,
JEMOHCTPUPOBATh MPUMEHEHHUE MOTYYEHHBIX YMEHUN B (PU3HKE U TEXHUKE. DTHU CBS3U
HamOoJee sIpKo BUIHBI B TeMaxX «BeKTopbl»y, « TpUrOHOMETPUYECKUE COOTHOIICHHS,
«Metoa koopauHat» u «Teopema ITucdaropar.

VYyeoOnniii kypc «['eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3zelibl
conepxanusi: «['eoMmerpuueckue QUrypsl 1 UX CBOMCTBay, «M3MepeHne reoMeTpu4ecKux
BEJIMYMHY», «JleKapTOBbl KOOpJIMHATBI Ha IUIOCKOCTH», «BekTopb», «/IBHkeHUs
I0cKoCcTHY, «IIpeoGpazoBanus mog00UsI».

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3y4eHUsT YydeOHOro Kypca
«I"eomerpusi», — 204 gaca: B 7 kimacce — 68 yacoB (2 vaca B Hememo), B 8 Kimacce —
68 yacoB (2 Jaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COAEPKXAHHUE OBYYEHUA

7 KIIACC

Havansablie nonsaTus reomerpun. Touka, nmpsMasi, OTpe30K, JIyd. YToi. Buas! yrios.
BeprtukanbHbele M cMexHbIE YIubl. buccekrtpuca yrna. JlomaHas, MHOTOYIOJIbBHUHK.
[TapamienpHOCTB U EPIIEHAUKYIISIPHOCTD IIPSMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBONCTBAa OCeBOM cuMMeTpuu. lIpumepsl
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE ITIOCTPOCHHUSI ¢ TOMOIIBIO LIUPKYJISA U JIMHEWKHU. TpeyronsHuK. BeicoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEYroJbHUKU. HepaBEeHCTBO TpeyronbHUKA.

CpolicTBa M NpPU3HAKK PAaBHOOEIPEHHOIO TpeyrojibHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M TNpPU3HAKU IMAPAVIEIBHBIX NpAMBIX. CyMMa YIJOB TPEyrOJIbHHKA.
Breninue yrisl TpeyrojibHHKa.

[IpsmoyronbHblid  TpeyroiabHUK.  CBOWCTBO  MEAHMAaHBl  MPSAMOYTOJIBHOTO
TPEYTOJbHHKA, MPOBEACHHOM K TUIIOTEHy3€e. I[Ipu3Haku paBeHCTBA NPSIMOYTOJBHBIX
TPEyTOJIBHUKOB. [IpAMOYTONIBHBINA TPEYTOIBHUK C yriaoMm B 30°.

HepaBencTBa B reomMeTpuun: HEPaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yTJIie U OOJIbIIEH CTOPOHE TpEyroibHUKA. [lepnennukymnsap
Y HaKJIOHHAs.

I'eomeTpudeckoe MecTo To4YeK. buccekTpuca yria U CepeuHHbBIN NEPIEHANKYIISAP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBAa. B3anMHOE pacnosioxkeHne
OKpPYXXHOCTM M npsMoin. KacarenpHasd M ceKymas K OKpPYXHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipexyronpHuku. IlapammenmorpamMm, €ro npusHaku W CBOMCTBA. YacTHbIe
Clly4au napajiesaorpaMmmoB (IIpsIMOYTOJIbHUK, pOMO, KBaJIpaT), X MPU3HAKUA U CBOMCTBA.
Tpaneuusi, paBHOOOKasi Tpamenusi, ee cBoiicTBa M mnpusHaku. [IpsMoyronbHas
Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @aneca u Teopema
O NMPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroiabHUKa U Tpaneuun. LleHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, Kod(pduiment mnomodus. IlpuzHaku momobOus
TpeyroJibHUKOB. [IpuMeHenne nogo0us npu pelieHuy MPakTUYECKUX 3a/1ay.

CpoiicTBa miomaned reomerpuueckux Guryp. DopMmynsl Ajid  IUIOLIAIAH
TPEYroJibHUKA, TMapajuienorpaMma, pomba u Tpaneruu. OTHOIIEHWE TIIOMACH
MO00HBIX (HUTYP.

Boluucnenue ruioniazel TpeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KIJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenne teopembr I[ludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TAHI'€HC OCTPOTrO yrja MpsSMOYTrOJIbHOIO TpPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUroHOMETpUYECKHE (PYHKIUU YTIOB
B 30°, 45° u 60°.
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BrniucanHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXKIY KacaTelIbHOM M XOpAOM. YTJbl
MEXAY XOpJlaMU U CEKYIIMMU. BriricaHHbie 1 ONMCaHHbIE YETHIPEXYTroNbHUKU. B3anmHoe
pacrojioxkeHue JByX OKpyxkHocTeil. Kacanuwe okpyxHocted. OOmme kacaTelbHbIC
K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 o 180°. OcHOBHOE TPHUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEICHMUS.

Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MIPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nogpobus. [logoOre cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoU3BENCHUU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYLIUX, TEOpPEMA O KBaIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpA, COHAIIPABICHHBIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIUU
HaJ BeKTopamMu. Pa3noxkeHue BeKTOpa 10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater  BekTopa. CKanspHOE  NIPOU3BENCHUE  BEKTOPOB, INPUMEHEHHE
JUIS1 HAXOKJICHMS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATBI HA IUIOCKOCTH. YPAaBHEHUsA NPSAMONW M OKPYKHOCTH
B KOOpJAMHATaX, INEPECEUEHHE OKPYKHOCTEH M MNpsAMBIX. MeETox KOOpAMHAT M €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yIJIa, BBIYMCIICHHUE UTMH OyT OKpyXHOCTeH. [Inomanp kpyra, cekTopa, CerMeHTa.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (3JieMeHTapHbIe
npeactasienus). [TapannensHblii nepenoc. [loBopor.

HHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Pacnio3naBaTh M3yueHHBIE IeOMETpHUEcKHe (UTYPBI, ONPEAETATh MX B3aHMMHOE
pacrojioxkeHue, H300pakaTh TeoMeTpUyYecKkue (UTYphl, BBIMNOJIHATH UYEPTEKHU
[0 YCJIOBHIO 3a1aud. V3MepsTh JMHEWHbIE W YIJIOBbIE BEIWYMHBL. Pemare 3amaudn
Ha BBIYUCJIEHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

[TpoBoauTh TpyOYyIO OIIEHKY JTMHEHHBIX U YTIOBBIX BEJIMUMH MPEIMETOB B pEaTbHON
KU3HHU, Pa3MepOB TNPUPOAHBIX OOBEKTOB. PasznmuuaTh pasMepbl 3TUX OOBEKTOB
10 HOPSAJIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1a4am.

ITonp30BaThCsA NMpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BATh IPU3HAKH
U CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUU 3a/1a4.
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[IpoBoauTh JIOTMYECKUE PACCYKIACHUA C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsl  NpU3HAKAMH  PABEHCTBA  IPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOVMCTBOM MEJMAHbI, MPOBEACHHON K THUIIOTEHY3€ MPSIMOYTOJBbHOTO TPEYTOJbHUKA,
B PELICHUH T'€OMETPUYECKUX 3a/1a4.

OnpenensaTh mapauieIbHOCTh IPSMBIX C TMOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT
¢ HuMHU cekymas. Onpenenars MapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSMOM O TOYEK IAPYTOU MPSAMOM.

Pemats 3amaun Ha KireT4aToOM Oymare.

[IpoBOAUTH BHIYMCIICHUS U HAaXOJIUTh YUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS YTJIOB
B TEOMETPUYECKHX 3a7a4aX C HCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJBHHMKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIPH TIEPECEUCHUH JIBYX
MapaJJICIbHBIX NPSMBIX CEKYIIEH. PemaTe mpakTHYecKue 3a1a4i Ha HaX0XKJICHUE YTIIOB.

Brnanerp MOHATMEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACISTh
OMCCEKTPHUCY yTjia U CePEAUHHBIN MEPIISHIUKYIISP K OTPE3KY KaK TE€OMETPUUECKUE MECTa
TOYEK.

@opMynUpOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl W JuaMeTpa
OKPYXHOCTH, TOJIb30BaThCsl WX CBOWCTBAMU. YMETh MPHUMEHITH OSTH CBOMCTBA
IIPU PEIICHUU 3a]1a4.

Brnaners noHATHEM ONMMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee neHtp. Ilomp3oBaThes (akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHHKA
MIEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEANHHBIE EPIICHINKYISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mnoHsiTHEM KacaTelbHOM K OKPY>KHOCTH, MOJIb30BaThCSI TEOPEMOM
0 MEPIECHANKYJISIPHOCTH KacaTEIbHOU U panyca, IPOBEICHHOTO K TOYKE KacCaHUs.

[Tonp30BaThCS MPOCTEHUIIMMU TE€OMETPUUYECKMMU HEPABEHCTBAMH, MOHUMATh X
MMPAKTUYECKUA CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHE TOCTPOCHUS C TOMOIIBIO IUPKYJIS
U JUHEHUKHU.

[IpeameTHBIE pE3yabTaThl OCBOCHUS TMPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce.

Pacrnio3zHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJbHUKOB, UX 3JIEMEHTHI, MMOJIb30BATHCA
MX CBOMCTBaMH IPU PELICHUH T€OMETPUUYECKUX 3a1aY.

[IpuMeHsATH CBOWMCTBA TOYKH MEPECEUCHUST MEIUaH TPEYrojbHUKa (LIEHTpa Macc)
B PEILIEHUH 3a]1a4.

Bnagere moHATHEM CpeIHEN JIMHUM TPEYTOJbHUKA W TpaIleluy, NPUMEHSTh UX
CBOMCTBA MpPHU PELIEHUU TeoMeTpruueckux 3anad. [lomp3oBartbcsi Teopemon dDareca
U TEOpPEMOW O NPOMOPUUOHAIBHBIX OTpPE3Kax, MNPUMEHATh HUX JJISI PELICHHUS
MPAKTUYECKUX 3a7a4.
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[IpuMeHsATh mNpU3HAKKU MOAO0US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUYECKUX
3ajay.

[Tonb3oBaTbes  Teopemorn  [ludaropa s pelieHUs  reoOMETPUUYECKHX
U MpaKkTHYeCKuX 3anad. CTpOUTh MAaTEMATUYECKYI0 MOJEIb B MPAKTUUYECKUX 3ajadax,
CaMOCTOSTENIbHO IPOBOJAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOLIUE JUIUHBI.

Branets NOHATHSIMU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOTO yIiia MPsIMOYTOJIbHOTO
TpeyroibHuka. [lob30BaThCsi STHUMHU TMOHSITUSIMHU JUISl PELICHUS] MPAKTUYECKUX
3a1ad.

Boruuciate  (pa3iaudHbIMU - CIOCOOAMM) IUIOLIAAL TPEYTOJIbHUKA W TUIOLIAAH
MHOTOYTOJIbHBIX (Uryp (mosib3ysich, IJie HEOOXOIUMO, KalbKynaTopoM). [IpumeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTHYECKHUX 3a/1ayax.

Brnanets MOHATHSIMU BIUCAHHOTO W LIEHTPAIBHOTO YIJIA, UCIOJIB30BATH TEOPEMBI
0 BIHMCAHHBIX YIJIaX, yIJIaxX MEXIy XopJaMH (CeKyIIMMHU) U YIJie MEXKIy KacaTelbHOU
Y XOPAOHW MPHU PELIEHUU T€OMETPUUECKUX 3a/ay.

Brnanerb mNOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBONCTBA
ONMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUN 3aa4.

[IpuMeHSTh MOTy4YECHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMATUUECKUE MOJEIH
U1 3aJa4d  pEeJbHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOIIHWE BBIYMCICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpeameTHbIe pE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3jINyYHbIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («pElIeHHuEe MPSMOYTOJIbHBIX
TPEYroJibHUKOBY). HaxomuTe (¢ NOMONIIBIO KaJIbKYJISITOpA) [JIMHBI M YIJIbI
JUIS HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes (opMysnaMu TPHUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM  JUISl HAXOXKJIECHHUSI COOTHOLIEHUH MEXAY TPUTOHOMETPUUECKUMU
BEJIMYUHAMU.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [UISl HAXOXACHHUS PAa3IHYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOBY), MPUMEHSTh UX MPU PEIICHUU
r€OMETPUYECKHX 3a/]aY.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIX uryp. Iloap3oBaTbesi cBOMCTBaMM MOJ00MS MPOU3BOJIBHBIX (DUTYP, YMETh
BBIYUCIISATH JJIMHBI U HAXOAUTh YTJIbl y TOJTOOHBIX pUryp. IIpuMeHsTs cBOMCTBA MOA00US
B IPaKTUYECKUX 3aJadyax. YMETb MPHUBOJUTH IpPUMEPbl MNOJOOHBIX  QUIYp
B OKpPY’KaroIleM MUpE.

[Tonb30oBaTbCAd TEOpPEMaMH O MPOU3BEACHUH OTPE3KOB XOpJ, O MNPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeJIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETpPUYECKUX M (u3nueckux 3anad. lIpumMeHsTh
CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB JIJIsl HAXOKICHUS JITMH U YTJIOB.

[Tonb30BaTbCd METOIOM KOOPAMHAT HAa IJIOCKOCTH, MPUMEHATh €r0 B PELICHUU
reOMETPUUYECKUX U MTPAKTUYECKUX 3aj1au.

Bnagers NOHATHAMHU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JIUHBI
YT OKPY>KHOCTH M paJuaHHOW Mephl yria, yMETh BBIYMCIATH IUIOLIA/lb KpyTra U €ro
yactel. [[puMeHATh noTyyeHHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (DUTYD, TPUMEHSTH JBMKCHUS TUIOCKOCTH
B IIPOCTEMILINX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH
JUIsL  3a7a4  peajJbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS
C TpUMEHEHUWEM TMOoAo0HUs M TPUTOHOMETPUYECKUX (DYHKIMI (TOJB3ysACh, TIe
HEOO0XOIMMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BU/IBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAesiTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTeXkK N0 YCIOBHIO 33]1a4H.
JIOMaHasl. IIpoBoauTH NpOCTEHIINE TOCTPOEHUS C TOMOIIBIO IUPKYJIS
CMexHBIE U Y JIMHEVKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTII0BBIE BEIUYHHBI T€OMETPUYECKUX
Paborta 1 TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTb «Ha ri1a3» pa3Mepbl peabHbIX 00BEKTOB,
yepTeKamHu. NPOBOIMTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue HeWHbIX | PemaTh 3a1auu Ha BBIYMCIICHHUE JJIMH OTPE3KOB U BEIMYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTe 3a/1a4u Ha B3aMMHOE PacCIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEN Pa3BUTHS TEOMETPUU

TpeyroyibHUKN

22

[loHsATHE O paBHBIX
TPEYrOJIbHUKAX

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).
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Y IEPBUYHbBIE
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpr3sHaku

paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MEIMAHbBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
IIpsAMOyYTOJIbHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BoIBoaUTH CriecTBYS (PABEHCTB COOTBETCTBYOITIX
AJICMCHTOB) U3 PABCHCTB TPEYTOJbLHUKOB.
@opMyIHPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BEICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

®opMyJTHPOBATH CBONCTBA U IPU3HAKK PAaBHOOCAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTEKU, peliaTh 3a1a4M C IIOMOIILIO
HAXOXKJEHHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHATH IPU3HAKK PABESHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBaTh UGPOBBIC PECYPCHI AJIA HCCIeT0BAHUSA
CBOMCTB M3y4aeMbIX (UTYP.

3HAKOMUTBCSI ¢ HCTOPUEH Pa3BUTHS TEOMETPUHU
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[lapannensHble NpsIMBIE, 14 [lapaiensHbie DopMyJUPOBATH MOHATHE NTAPAIIIETBbHBIX NPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOUTH MMPAKTUUECKUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTsh cBOICTBA YIi10B, 00pa30BAHHBIX MTPH NEPECCUCHUN
COOTBETCTBEHHBIC ITapaJuIENIbHBIX MIPSAMBIX CEKYLIEH.
Y OTHOCTOPOHHUE IIpoBoauTh A0Ka3aTEILCTBA NTAPATUIEIIBHOCTH JIBYX
yIJibl, 00pa30BaHHbIC IPSIMBIX C IOMOILBIO YIJIOB, 00pa30BaHHBIX MPU NEPECCUCHUN
IIPU NIEPECECYEHNN ATUX MPAMBIX TPETHEU MPSIMOM.
napajuIeIbHbIX BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautsp yncioBbie 1 OyKBEHHbIE 3HAUEHHUS YTIIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4ax C NCIOJIb30BAHUEM TEOPEM
[apaJuIeIbHOCTH O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
MPSAMBIX Yepe3 3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS TEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSIMOU 10 BTOPOU
MIPSIMOU.
Cymma yrios
TPEYTOJIbHUKA.
Bnemnue yrisl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX)HOCTb, XOpJ1a DopMyJIHPOBATH ONIPEACICHU . OKPYKHOCTH, XOP/IbI,
I'eomerpuueckue Y IAAMETP UX JIMaMETPa U KaCaTeJIbHOM K OKPYKHOCTH.
[IOCTPOCHUSA CBONCTBA. MN3yyaTh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
Kacarenpnas HccaenoBathb, B TOM YKCIIE HCIOJIb3YH HH(pPOBBIE
K OKPY’KHOCTH. pecypcehl: OKPYKHOCTb, BHIMCAHHYIO B yTOJ; LHEHTP
OKpy>KHOCTB, OKPY’KHOCTH, BHMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAHHAs B yIOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca

Y CEpEIVHHBIN
MEPIEHANKYIISIP
KaK FT€OMETPUYECKUE
MecCTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAs OKOJIO
TPEYTrOJIbHUKA.
OKpy>KHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT 114 nokazarenbcTBa TEOPEM

0 MepeceYeHN N OMCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MIEPIICHAUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupio I'MT.

OgJageBaTh NOHATUSIMM BIIMCAaHHOM U OIMCAHHOMU
OKPYXHOCTEUN TPEYTOJIbHUKA, HAXOAUTb LICHTPBI 3TUX
OKPY>KHOCTEH.

Pemarb OCHOBHBIC 32a1a41 HA MOCTPOECHME: YTIIA, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISPa JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJIIPHON TAaHHOW MPSMOii; OUCCEKTPUCHI
JIAHHOT'O YTJIa; TPEYTOJILHUKOB IO PA3JIMYHBIM JICMEHTAM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpenue, 06061eHNE 4 [ToBTOpeHue Pemarhb 3aga4m Ha NOBTOPEHUE, MIUTIOCTPUPYIOIIUE CBSI3U
3HAHUI U 00o01IeHne MEXy Pa3JIuYHbIMH YaCTSMHU Kypca
OCHOBHBIX IIOHATUH
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
HaunmenoBanue paznena | KomuuecTtBo OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YUAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeThIpexyroJbHUKN 12 [Tapannenorpamm, ero | M300paxkaTh 1 HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJbHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTtHble ciryuan DopMyJTHPOBATH ONPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieIorpaMmMoB IPsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneluu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpaleuuu, NpsIMOYTrOJIbHON Tpaneluu.
pomO, KBaapar), ux Jloka3pIBaTh U UCIOJIB30BATH NPH PEeIICHUHU 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. IpsIMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
PaBHOOOKAS Tpaneuuu, NpsIMOYrOJIbHON TPaIenH.
U IPSMOYTOJIbHAS IIpuMeHATH MeTOX YIBOCHHS] MEIMAHBI TPEYTOJIbHHKA.
Tpareuu. Hcnoan3oBarth 11 poBbIe PECYPCHI I UCCIEAOBAHUS
Merton yaBoeHus CBOWCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHUTBHCS € MCTOPHEN Pa3BUTHUSI TEOMETPUU
[HenTpanbHas
CUMMETpPHUS

Teopema Pasieca u TeopeMa 15 Teopema Paneca IIpoBoaAUTH MOCTPOEHMS C TOMOIIBIO HUPKYJIS U IMHENKHU

0 IPONOPLIMOHAIIBHBIX 1 Teopema C UCIIOJB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

0 IPONOPIMOHAIIBHBIX
OTpE3Kax.

Cpenusst TUHUS
TPEYTOJIbHUKA.
Tpaneuus, ee cpeaHsst

O IIPONOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH NOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAKOTCS B OJJHOU TOUKE, U HAXOAUTh
CBA3b C LIECHTPOM MAacC, HAXOAMTh OTHOLIECHUE, B KOTOPOM
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JIVHWSL. MEUAHBI JEISITCS TOYKON X TIEPECCUCHHS.
[IponopiiroHanbHbIE HaxoauTtp 10o100HbBIC TPEYTOJIHHUKH Ha TOTOBBIX YePTEKAX
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOI00USI.
[{enTp mMacc PemaTh 3a1a4u Ha IOT0OHBIC TPEYTOIBLHUKH C TIOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJIbHOTO TTOCTPOEHUS YePTEXKEN U HAXOXKIACHUS
[Tono6ubIe OJIOOHBIX TPEYTOJIHLHUKOB.
TPEYTOJbHUKHU. IIpoBoauTH 10KA3aTENBCTBA C UCTIOJIE30BAHUEM
Tpu mpusHaka MPU3HAKOB MOJ00US.
noo0ous Jloka3bpIBaTh TpU IpU3HAKA TI0100MS TPEYTOJIHLHUKOB.
TPEYTOJIHHUKOB. IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
[Tpumenenue F€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.
no10oums 3HAKOMUTBHCS C HCTOPHEl pa3BUTHS TEOMETPHUH
MIPY pEIICHUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OgJajseBaTh NEPBUYHBIMH MPeICTABIEHUAMHU 00 001IICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpHI), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISICHITH MX HATJISIIHBINA CMBICIL.
[Tnomany nogoO6HbIX puryp Dopmybl BoiBoauTH (hOPMYIIBI TUIOIIAIH TTApAIIIEIOrpaMMa,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPAIlCIIUN U3 GOPMYJIIBI TUTOIIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajuiesiorpaMmma, BoIBoAUTH GOPMYITBI TUIOMIAIN BBITYKIIOTO
TpareIuy. YETBIPEXYTOJIbHUKA YePe3 AUArOHAIHN U YTOJI MEXKy HUMHU.
Boruucnenue HaxoauTs miomaan Guryp, n300pa’keHHbBIX Ha KJIETYATOU

IUIOILAAEN CHOKHBIX
buryp.

Oymare, MCIOJIb30BATh pa3OreHne PUTryphl Ha YaCTH
U JIOCTpauBaHHE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa

Pa36upaTh npuMepbI UCITOTH30BAHUS BCIOMOTATEIbHON
TUTOIAM JIJIsl PEIICHUS] TEOMETPUUECKUX 3a/1ad.
HaxoauTts muiomnaay noo0HbIX GUTYP.

BbIuucJasaTh mIonany pa3inaHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM
coJiepKaHueM

BCIIOMOTaTEJIbHOM
JI0ILA N

Teopema [Tudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy [ludaropa, nucnosan3oBars ce

Y Havajia TPUrOHOMETPUH ee MPUMEHEHHE. B IPAKTUYECKUX BbIYUCIICHUSAX.
Onpenenenue DopMyIMPOBaATH ONPEEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
byHKIMI ocTporo BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yTila IPSIMOYT'OJIBHOTO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYroJbHUKA, HccaenoBath COOTHOIIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPUYECKUE | B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yIiIaMu B 45° u 45°;
COOTHOIIICHUS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKIECHUS
OcHoBHOE COOTHOIICHUHN MEXAY TPUTOHOMETPUYECKUMU (PYHKIUAMHU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIpuMeHsATh NOJIy4eHHbIE 3HAaHUS 1 YMEHHUSI [TPU PELIEHUU

MPaKTUYECKUX 3a]1a4.
3HAKOMUTBHCS C HCTOPHEN pa3BUTHS TEOMETPUU
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Brnmcannsie

Y [ICHTPAJIbHBIC
YIJIBL, YTOJI
MEXKTY
KacaTeJIbLHOMI

U XOpIOH.

VYTIBl MEXIY
XopaaMu

Y CEKYIIUMHU.
Brnucannsie

U OITMCaHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[IpumeneHue 3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3ajad4.

Bzanmnoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEW,
oO1HMe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyIMPOBAaTh OCHOBHBIE ONPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BriMcaHHBIE YTIIbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccnenoBarpb, B TOM 4ncie ¢ MOMOLIBIO HU(GPOBBIX
pPECYpCOB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TU CBOMCTBA U ITPU3HAKU [IPU PELICHUN
3a1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHMUI OCHOBHBIX IOHITHI 1 MEXIY Pa3TuIHBIMU YaCTSIMU Kypca
METOJIOB KYpCOB
7 1 8 KIaccoB,
0000111IeHNE 3HAHUNA
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KJIACC
HaumenoBanue paznena | Konuuectso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyIMPOBATH ONpeaeIeHUsI TPUTOHOMETPUYECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPHUYECKUX | (DYHKLHUH TYIBIX U IPSIMBIX YTJIOB.
PelieHre TpeyroibHUKOB ¢yukiwmii yrios or 0° | BeIBOAMTB TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. @opmysl (c pamuycoM ONMUCAaHHOW OKPYKHOCTH).
TIPUBEJICHHS. BoiBoauTh hopMyJibl 11 BLIYUCTEHUSA I0IIA/IeH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUToHOMeTpuH (dhopmyrna
TeopeMa CUHYCOB. IUIOMIAAN TPEYTOIbHUKA Yepe3 IBE CTOPOHBI U YTOJl MEXTY
Perenue HUMH, (OpMyJia TUIOMIAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyrOIbHUKOB. JTMArOHAJIU U YTOJI MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKM.
TIPUMEHEHHE PemaTh npakTUyecKue 3aa4m, CBOISIINECS
JI0Ka3aHHBIX TEOPEM K HaX0XXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE PEOOPA30BAHUS TIOIOOUS.
Metpuyeckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIICHNUE JIMHEHHBIX AJIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPYKHOCTHU CoOTBETCTBEHHBIE HaxoauTs npuMepsl ogo0us B OKpYyKaromen
AJIEMEHTHI MOJOOHBIX | JACHCTBUTEIBHOCTH.
buryp. BbIBOAUTH METPUYECKHE COOTHOIIICHUS MEXKITY OTPE3KaMHU
Teopema XOpJI, CEKYIINUX U KacaTeJIbHBIX C UCIOJIb30BAaHUEM

0 IPOU3BEICHUU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YI'JIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarnb reOMCTPHUYCCKHUEC 3aa491 1 3ala4u U3 pCaHbHOﬁ
ZKHN3HHU C UCIIOJIb30BAHHUECM HOI[O6HBIX TPEYTrOJbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKCHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYECKui

Y TEOMETPUYECKUI
CMBICJT BEKTOPOB.
Pasnoxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KU,
HCCJIe0BaTh FT€OMETPUUECKUH (IepeMEILCHHE)

U ¢pu3NYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpeiesIeHUs CYMMbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpA Ha YUCJI0, MCCJIEI0BATH
T€OMETPUYECKUI U (PU3UUECKHI CMBICIIBI ATUX OTEpaIuil.
Pemath reomMeTpruiecKkue 3aa4u ¢ UCIOIb30BaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB,
BbIBOJUTH €I0 OCHOBHBIE CBOMCTRBA.

BoIyucasiTb CyMMY, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPAUHATAX.

IIpuMeHATH CKaJIIpHOE MPOU3BEICHUE JJIsI HAXOXKACHUS
JUTVH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUTMH U YTJIO0B.
Pemtenne 3amau

C IIOMOIIBIO BCKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

JlekapTOoBBI
KOOPAUHATHI TOUEK
HAa IJIOCKOCTH.

YpaBHEHUE MPSIMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPY>KHOCTH

Y NIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
FEOMETPUUYECKUX

3aJga4d, IPAKTHICCKUX

3aaa4

OcBauBaThb NOHATHE IPSIMOYTOJIBHONW CUCTEMBI
KOOPAWHAT, I€KaPTOBBIX KOOPJUHAT TOUKH.

BbIBOAMTH ypaBHEHHUE NPSIMON U OKPYKHOCTH.
BbigeasiTh MOJIHBIN KBAAPAT IJISI HAXOXKJICHUS LIECHTPA

U paanyca OKpPY>KHOCTH I10 €€ YPABHEHHUIO.

Pemats 3a1a4M Ha HAXO0XKECHUE TOUYEK

NepECEUEHUs MPAMBIX U OKPYKHOCTEN C MOMOILbIO METOAA
KOOpAWHAT.

Hcnoan3oBaTh CBOMCTBA yTrI0BOT0 KO puImenTa npsmoin
MIpY PELICHUU 3a7a4, J1JIsl ONPEACICHUS paCIOI0KEHUS
IPSIMOM.

IIprMeHATH KOOPUHATHI IPU PEIICHUN

reOMETPUYECKUX U MPAKTUYECKUX 3a/1ad4,

JUIS1 IOCTPOCHUSI MaTEMAaTUUECKUX MOJIENEH

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IMosb30BaTHCA 111 TOCTPOEHUS U UCCIIEIOBAHUN

U POBBIMU peCypcamu.

3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH

Y IJIONIA]Ib KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucno n. {nuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Paanannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHo1b30BaThLCS TOHATHEM JITTMHBI OKPYKHOCTH, BBEICHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPelesiTh
YUCJIO T, JUIMHY AYTU U PAJUAaHHYIO MEPY yIJIA.
IIpoBoauTH MEpexoa OT paAMaHHON MEPHI yIiia

K FPpalyCHOM U HAa0OOPOT.

OnpenessiTh IUIOMIAb KPyTa.

BoiBoguth opMy.ibl (B rpagyCHOM U paiIMaHHON MEpe)
IUISL JUIMH 1yT, IUIOLAJeN CEKTOPOB U CETMEHTOB.
BbIuncJasTh I101aam Guryp, BKIFOYAIOUIMX JIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoauThb rionaay B 3aj1a4ax peajabHOU )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenune

MIPU PEIICHUM 3a]1a4

Pa30upaTh npuMepsl, WILTFOCTPUPYIOIIHE TOHATHS
JBUKEHUS.

DopMyJIUPOBATH ONIPEACIICHUS ITAPAIUIEIIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAUTH X CBOMCTBA, HAXOAUTH HETIOIBUKHBIC
TOYKH.

HaxoauTh HEHTPBI U OCU CUMMETPUN MMPOCTEUIITNX
duryp.

IIpumeHsTH apayIeIbHbIN IEPEHOC U CHMMETPUIO
IPU pEeUICHUU TeOMETPUYECKUX 3a1a4 (pa3ouparhb
IpUMEPHI).

Hcnoab3oBaTh 17151 HOCTPOCHHUS U UCCIEA0BAHUN
1 pOBbIE pECypChI
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[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AINS 3HAHUU

IloBTOpEHME
OCHOBHBIX IOHSATHI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o01IeHne

Y CUCTEMAaTHU3aLIHs
3HaHuu. [Ipocreiimme
re€OMETPUYECKHE
buUrypsl u ux
cBoricTBa. M3mepenne
TrE€OMETPUYECKHUX
BEJTUYMH.
TpeyroapHUKH.
[TapannensHbie

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerpuueckue
IOCTPOCHUS. YTIIbI

B OKPYHOCTH.
Brincanubie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsmas

U OKPY’KHOCTb.

OnepupoBaTth NOHATHAMM: (DUTypa, TOUKA, IPsIMAs, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI
TPEYTOJIbHUKH, IIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OMCcCeKTpuca 1 BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpPaMM,
pOMO, IPAMOYTOJIBHUK, KBaIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue duryp,
TPEYTOJIBHUKOB; MTAPAJUIEIbHOCTh U NEPIIEHANKYJIISIPHOCTD
IPSAMBIX, YTOJI MEXAY NPSIMBIMU, CHAMMETPHUS OTHOCUTEIBHO
TOYKHU U NPSMOW; JNIMHA, PACCTOSIHUE, BEIMYMHA YIJIa,
IJIOIA b, IEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOIIAIN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIAN KPyTa,
o0bemMa MpsIMOYTOJILHOTO Mapalljiesienumneaa.
OnepupoBaTh NOHATHAMM: IIPSIMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP; HCIOJIb30BATh ITH MOHATHUS

JUISl IPEICTABJIEHUS JAHHBIX U PELIEHU 3a1a4, B TOM YHCIIE
U3 APYTruX y4eOHbIX IPEIMETOB.

Pemiath 3a1a4M Ha MOBTOPEHNE OCHOBHBIX TIOHSATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY PAa3IMYHBIMU YaCTIMU Kypca.
BoiOupaTs MeTox 11 pelieHns 3a1a4u.

Pemiathb 3a1a4u 13 IOBCEIHEBHOM KU3HU
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YeTsIpexyroJbHAKY.
Brincanubie

Y OTIMUCAHHbBIC
YETHIPEXYTOJIbHUKH.
Teopema I[Tudaropa
U Hayajia
TPUTOHOMETPHH.
Pemenue o0mumx
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
Jmxkenus. [Togodue.
Cummerpus.

[ Imomane.
Brruncienune
romaaei. I nomann
moA00HBIX (UTYP.
JlexapToBbI
KOOPJIMHATHI

Ha IJTIOCKOCTH.
Bekropsl

Ha IJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTBb U CTATUCTUKA» B 7-9 KJIACCAX

HHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(POBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTHUECKUX MPUIOKEHHM, TaK U UX POIIU
B 00pa3oBaHUM, HEOOXOJUMOM KaKIoMy 4YesnoBeKy. Bo3pacrtaer uucno npodeccuid,
IpU OBJIAJECHUU KOTOPBIMH TpelOyeTrcs Xopomas 0a3oBasg MOJIrOTOBKAa B 00JIacTH
BEPOSATHOCTU U CTATUCTHKH, TaKasl MOJATOTOBKA Ba)KHA Ui NPOAODKEHUs 00pa30BaHUs
U JUIsSl yCIEUTHOM MPO(ECCUOHAIBHON KapbEpPHI.

Kaxxp1ii yenoBek MOCTOSTHHO IPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A a1 OOOCHOBAaHHOTO TPHUHATHS PEIICHHS B YCIOBUSAX HEIOCTaTKa
win u30bITKa MHOpMaMK HEOOXOAUMO B TOM 4YHCIE XOpOIIo ChHOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUIECKOE MBIIIICHHUE.

VIMeHHO 1M03TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMUPOBATH y 00YUArOIIMXCS
(YHKUIHMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B CE€OSl B KayeCTBE HEOTHEMIIEMOM
COCTaBIISIIOIIECH YMEHUE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATHh WH(OPMAIIHUIO,
IPE/ICTABIICHHYIO B Pa3JIMUHBIX (POopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
pEabHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOW3BOIUTH MPOCTEHIINE BEPOSTHOCTHHIC
pacueTsl.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM MpPHHIMIIAMUA CcOOpa, aHaln3a
U TPEJCTABICHUSA NaHHBIX M3 PA3IUYHBIX cdep XU3HM OOIIecTBa W TOCyAapCTBa
npuoOmaeT oOydaromuxcss K  OOIIeCTBEHHbIM HHTepecaM. V3ydyeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKA OpraHHW3allMy Mepedbopa W ToJcYeTa dYucia
BAapUAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3gaeT MaTeMaTUYeCKUil (QyHIaMeHT 1 (OPMUPOBAHUS KOMIIETCHIIUMA
B oOnactu HMHPOPMATHKM U IUGPOBBIX TeXHONOrHH. Ilpu H3yyeHHH CTAaTUCTUKH
U BEPOSATHOCTHU 00OTalIAIOTCsl MPEACTaBICHUs 00YyYarOIIUXCsl O COBPEMEHHON KapTHUHE
MHUpa ¥ METOJaX €ro UCCIeNoBaHMs, (GOPMUPYETCS MOHMMAHUE POJIM CTATUCTUKU Kak
HMCTOYHUKA COLMAIBLHO 3HAUYUMON HMHpOpMAIMM ¥  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBILUICHUS.

B cooTBeTcTBUUM ¢ JAaHHBIMHM LEISIMH B CTPYKTYpE MPOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO 001Iero 00pa3oBaHUs BbIICICHBI CICIYIOIINE
coJiep)kaTebHO-MeToanueckue JuHuM: «lIpencTaBieHrne AaHHBIX W OMUCATENbHAs
CTaTHCTHKA», «BeposaTHOCThY, «DneMeHThl KOMOMHATOpUKH», «BBeneHue B TEOpHIO
rpadoBy.

Copepxanne nunHun «llpencraBieHne NaHHBIX M OINMCATENbHAs CTATUCTUKA»
CIIy’KUT OCHOBOW 1Jisi (POPMUPOBAHUS HABBIKOB pabOThl ¢ MH(POpPMALIMEH: OT YTEHUS
¥ MHTepHpeTanuu uHOpManMu, NPEACTaBICHHOW B TaOiaMIaXx, Ha JAMAarpaMMax
u rpadpukax, 10 cOopa, MPEICTaBICHUS M aHalM3a JaHHBIX C HCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpEeIHUX M paccenBaHusa. PaboTas ¢ JaHHBIMU,
oOydaroluecsi ydarcs CUYMTBIBATh M HUHTEPIPETHPOBATh JAaHHBIC, BBIIBHUIaTh,
apryMEHTHUPOBATh U KPUTUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MBIILIATh HaJl (haKTOpaMH,
BBI3BIBAIOIIMMHI H3MEHYMBOCTh, W OIICHHBATh MX BIUSHUE Ha paccMaTpUBacMbIe
BEJIMYUHBI U MTPOLIECCHI.

WHTYyUTUBHOE TPEACTABICHWE O CIy4yallHOW W3MEHUYMBOCTH, WUCCIEI0BAaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3yYECHUS
TEOpPUH BEPOSATHOCTEN. bouibllloe 3HAUEHUE UMEIOT IPAKTUYECKUE 3aaHUSI, B YACTHOCTH
OTIBITHI C KJIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Tpu n3ydeHnun yueGHOro Kypca o0ydarommecs: 3HaKOMSTCS ¢ IPOCTEHIIIMMHU METOJaMH
BBIYHCIICHUSI BEPOSTHOCTEH B CIydaWHBIX OJKCHEPUMEHTaX C PaBHOBO3MOXKHBIMHU
AJIIEMEHTAapPHBIMU HCXOJaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, IO3BOJIIOIIMMHU CTaBUTh
U pemaTh Oosiee CloXKHbIE 3a/1a4l. B yueOHbIN Kypc BXOIAT HadallbHbIE IPEACTABICHUS
O CIyYailHBIX BEIMYMHAX U X YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaromIMXcCs
C MHOXXECTBAMH W OCHOBHBIMH OIEpalMsIMH HaJl MHOKECTBAMH, PAaCCMaTPHUBAIOTCS
npuUMephl TPUMEHEHHWs N7 pElIeHHs 3a7ad, a TaKXKe HCIOJIb30BaHUsA B JPYTHX
MaTeMaTHUYECKUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 xnaccax uzy4aetcsi yueOHbIN Kypc « BeposiTHOCTh U CTATUCTUKAY», B KOTOPBIN
BXomAT pazmensl: «lIpencraBieHne JaHHBIX ©  OMUCATeNbHAs CTaTHCTHUKAY,
«BeposTHOCTEY, «DeMeHThl KOMOMHATOPUKIY, «BBemeHue B Teopuro rpadosy.

OOmiee 4YHMCIO YAacOB, PEKOMEHIOBAaHHBIX JUIS M3ydeHHUs Y4eOHOTo Kypca
«BepositHocTh U cTatucThkay, — 102 vaca: B 7 kiacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeemIO).

COAEPKXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenrie AaHHBIX B BHUAE TaONuI, AMarpamm, rpaduxoB. 3amnojgHEHHE
Ta0JIMIl, YTEHUE U MOCTPOEHUE aUarpamm (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajbHBIX IMpoieccoB. M3BiaedueHnne uHboOpMalMK U3 AUarpamm
U TaOJIMI, UCIIOJIb30BAaHUE U UHTEPIIpETaUsl JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyYecKoe, MeauaHa, pa3zMmax,
HauOOJbIIEe U HAMMEHBIIIEE 3HaUeHUsI HAOopa YUCIIOBBIX JaHHBIX. [[puMepsl ciayyaiiHOM
U3MEHYHUBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Posib ManoBepOSTHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIECTBE.
MoseTa u urpanpHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pa¢, BepmnHa, pedpo. CreneHs BepiuHbl. Yncao pedep U cymMMapHasi CTENEHb
BepiuH. [Ipencrasnenne o csiznoctu rpada. Llenu u muxinsl. [yt B rpadax. O0xon
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rpada (disiepoB nyTh). [IpencraBienue o0 opueHTHpOoBaHHOM rpade. Pemenue 3agau
C TIOMOIII0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUIl, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHUE, NepecedeHune, nonoiaHeHue. CBoMCTBa omepanuil HajJl MHOXECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPEAEIUTENBHOE, BKIKOUeHus. Vcnonb3oBanne
rpaduyecKoro MpEACTABICHUS MHOXKECTB JUIS ONHCAHMS pEalbHBIX IPOILIECCOB
U SIBJICHUH, IPU PEIICHUM 3a/ad.

N3mepenne paccenBaHMWs JaHHBIX. Jlucriepcuss WM CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3JE€MEHTApHBIMU COOBITUSAMU. CiydailHbIi
BbIOOp. CBS3b MEXIY MAJOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa JIEpPEBbEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHE BHUCSYEU
BEPUIMHBI, CBSI3b MEXKJy YHMCIOM BEpUIMH M 4HciIoM pedep. IIpaBuino yMHOXKEHUS.
Pemenue 3anay ¢ momolsko rpagos.

[IpotuBononoxueie coobiTus. uarpamma Ditnepa. OObeIMHEHNE U TIEPECEUCHUE
coObiTii. HecoBmecTHble coObITHS. Dopmynia CIOXKEHUsS BEpPOSITHOCTEW. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IlpencraBnenue
DKCIIEPUMEHTAa B BHJE JAcpeBa. PemeHue 3amay Ha HaxXO0XACHUE BEPOSITHOCTEMN
C IOMOIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, Juarpamm JDiliiepa.

9 KJIACC

[IpencraBienne JaHHBIX B BUJAE TaOJuIl, quarpamMm, rpadukoB, UHTEPIPETALIUS
JTaHHbIX. UTeHue u mocTpoeHue Talaull, AMarpaMmm, rpaduKoB M0 peaibHbIM JaHHBIM.

[TepectanoBku u ¢aktopuan. CodeTaHwss W YUCIO coOYeTaHU. TpeyrosbHHUK
[Tackans. Pemenue 3a1a4 ¢ uCroiab30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposATHOCTh. CiaydalHbBIE BBIOOp TOYKH ®3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 miepBoro ycmnexa. Cepust
ucneiTannii bepaysuu. BeposTHOCTH cOOBITHI B cepur UCTIbITaHUN bepHyin.

CnyvailHas BeJIWYMHA U paclpelieieHHe BeposSTHOCTEeW. MareMarndeckoe
oXkuganue u aucrnepcus. [I[pumepbl MaTEMaTUYECKOTO OXKUJIAHUS KaK TE€OPETHYECKOTO
CpPEHEro 3HAYCHUS BEJIWYMHBI. MaTeMaTUYECKOE OXKUIAHUE U JUCIIEPCUS CIy4alHOU
BEJIMYUHBI «UYHUCIIO YCIEXOB B CEPUU UCHBITAHUN bepHyuin.

[TonsiTue 0 3aKoHe OONBIINX YKcell. Mi3MepeHne BeposATHOCTEN ¢ TOMOIIBIO YaCTOT.
Ponb 1 3HaueHue 3aKkoHa OOJBIINX YHUCEN B MPUPOJIE U OOIIECTBE.
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HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yurate wuHpOpMaLMIO, TNPEACTABICHHYI0 B TalOiuIax, Ha Jauarpammax,
MPEICTaBIIATh JaHHbIE B BUJIE TAOIHUI, CTPOUTH AUATPaMMBI (CTOIOUKOBBIE (CTOI0UYATHIC)
U KPYT'OBBIE) [10 MaCCHBaM 3HAUYEHUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B Ta0JuIIax, HA AUarpaMmax, rpadukax.

Hcrnons30BatTh 111 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpEIHEe
apu(pMeTnYecKoe, MeIMaHa, HanboJIbIIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

HNMeTb npesicTaBiIeHUE O CIIy4aillHOM M3MEHYMBOCTH HA IPUMEPax LEH, PU3NYECKHUX
BEJIMYMH, AHTPOIIOMETPUYECKUX AAHHBIX, UMETh IPEICTABICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS TNPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kiacce.

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUJE TaOJUII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUC TaOIUII, TUarpamMmm, rpaduKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUAX MTOKA3ATENEN: CPEIHUX 3HAYCHUI
U Mep pacceuBaHus (pa3max, TUCIIEPCUs U CTAaHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUN W YaCTOThI COOBITUM, B TOM YHCIIE
0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUIA.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHMM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJI€ B OIBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMH.

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
ayarpamMMebl Dilliepa, YMciIoBas mpsmasi.

OnepupoBaTh MOHATHSMHU: MHOYKECTBO, IOJMHOYECTBO, BBINOJHATH OIEpaluu
HaJl MHOXKECTBaMH: O0BhEIMHECHHE, TTIEPECCUCHHE, JOTIOTHEHUE, TEPEUUCIISITh DJIEMEHTHI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBath Tpaduueckoe MPeACTaBICHHE MHOXKECTB M CBSI3€H MEXIYy HUMHU
JUIS ONMCaHMsI TIPOILIECCOB U SIBJICHUI, B TOM YHUCJE MPHU PEUIEHUU 337ad U3 JAPYTHX
y4€OHBIX MPEMETOB U KYPCOB.

[IpeameTHBIC pE3yabTaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUAE TaONuWL, Auarpamm, rpadukoB, NpPEACTaBIATH JaHHBIE B BHJE
TabIuL, TuarpaMm, rpauKoB.
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Pemate  3amaun  OpraHuM30BaHHBIM ~ NEpeOOPOM  BApUAHTOB, a  TaKXKe
C CTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonp30BaTh ONMCaTENbHBIE XAPAKTEPUCTUKH [T MACCUBOB YHCIIOBBIX JIAHHBIX,
B TOM YHCJIE€ CPEAHUE 3HAUCHUSI U MEPhI pACCEUBAHUSL.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHSA, B TOM 4YHUCIE MOIb3YACH
pe3yJbTaTaMu MIPOBEACHHBIX U3MEPEHUMN 1 HAOIIOCHUMH.

HaxoauTh BeposSTHOCTH CIy4alHBIX COOBITUN B M3YyUYECHHBIX OMBITAX, B TOM YHCIIC
B OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHSIX HCTBITAHUN
110 IEPBOTO yCIE€Xa, B CEPUSX UCIBITAHUN bepHyun.

HMeTh mpeacTaBiIeHUE O CIIy4YalHOM BEJIMYMHE U O PACIIPENCIICHUN BEPOSTHOCTEN.

NMeth mpeicTaBiIeHHME O 3aKOHE OOJIBIIMX YHCEI KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yalHOW HM3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPO/ie U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |Komnuectso OcHOBHOE coJIep>KaHKe OCHOBHBIE BU/IbI ICATEIIBHOCTH 00YYaIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 [IpencraBineHne JaHHBIX OcBauBarthb CIoco0bI MIPEACTABIICHUS

B Tabnuuax. [Ipaktuueckue
BBIUMCJICHUS IO TAOJIMYHBIM
JNaHHBIM. 3BII€UeHne

U MHTEpIpeTaus
TaOJIMYHBIX TAHHBIX.
[IpakTruueckas padbota
«Tabnuup.

['padmueckoe
MPEICTABICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMmm. UrteHue u
MOCTPOEHUE AUArpamM.
[Tpumepsl neMorpaduueckux
JarpaMm.

[Ipaktrueckas pabora
«JlnarpamMmeI»

CTaTHUCTUYECKUX JTAHHBIX M YUCIIOBBIX MAaCCHBOB
C TIOMOIIIBIO TAOJIUIT ¥ IUArPaMM C UCIIOJIb30BAaHUEM
aKTyaJIbHBIX U BaXXHBIX JaHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOICTBO POMBILUIEHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW MPOAYKIINH,
OOIIIECTBEHHBIE ¥ IPUPOAHBIC SIBIICHHS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU

¥ rpaUuecKuMU MPEICTaBICHUSIMH JaHHBIX

C MOMOIIBIO IU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OnucarenpHas CTaTUCTHKA

Yucnossie Habopbl. CpegHee
apu(MeTHIECKOE.

OcBauBaTh NOHATHSA: YKCIOBON HAbOP, Mepa
LEHTPaJIbHON TeHAEHIMU (Mepa LIEHTpa), B TOM YHUCIIe
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Menunana yucioBoro Habopa.

Y CcTOMYUBOCTH MEIUAHEI.
[TpakTudeckas pabota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEE

3HA4YEHUS YMCIIOBOTr0 Habopa.

Pasmax

cpenHee apupMeTHIECKOe, MEANaHa.

OnucepIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
CpemHero apu(pMeTHIecKoro ¥ MeTUaHEbI.

Pemarn 3a1aun.

H3y4yars cBOMCTBA CPETHNX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbLIEE U HAUMEHBIIIEE
3HAYEHUS YUCITOBOTO MACCUBA, pa3Max.

Pemats 3a1a4u Ha BEIOOp CriocoOa ONUCaHUS
JTAHHBIX B COOTBETCTBUM C MPUPOION TaHHBIX

Y LEJISIMH HCCIIEI0BaHUs

CiyualiHasi UBMEHYUBOCTD

CiyuaiiHast "BMEHYHUBOCTh
(npumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.
['ucrorpammei.
[IpakTrueckas pabota
«CnyyaliHasi UBMEHYMBOCTB)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPaMMa.
CTpouTh U aHAJIU3MPOBATH THCTOTPAMMBI,
NOAOUPATH MOAXOIAIINAN 1IAr TPYIIHUPOBKHU.
OcBauBathb rpaduyecKue MpeICTaBICHUS pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C TMIOMOTIIBIO IIU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKON padOThI

Bsenenue B Teopuio rpados

['pad, Bepmmna, pedpo.
IIpencraBiienue 3am1aun

c moMo1ieto rpada. CTeneHb
(BaJICHTHOCTb) BEPLIMHBI.
Yucno pebep u cymmapHas

OcBauBaTh noHsiTusi: rpad, BepmHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), 1IETIh

U ITUKJL.

OcBauBaTh NOHSITHUSA: ITYTh B rpade, SUIEPOB MyTh,
00xo1 rpada, opueHTUPOBaHHBIN rpad.
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cTerneHb BepuuH. Llens

u k. [1yTs B rpade.
[TpencraBieHne 0 CBI3HOCTH
rpada. O6xox rpada
(1JIepOB IMyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

Pemarhb 3a1a41 Ha TOMCK CYMMBI CTEIIEHEW BEPILINH
rpada, Ha Mouck 00xoxaa rpada, Ha MOUCK MyTen

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh cIOCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKINOHAIbHBIE
COOTBETCTBHS) Ha IpUMeEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OIBIT

U CIIy4yailHOE COOBITHE.
BeposiTHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU JIOCTOBEPHBIX
COOBITHI B IPUPOJE

u B obuiectBe. MoHeTa

W UTPaJTbHAS KOCTh B TCOPHH
BEPOATHOCTEM.
[Ipaktrueckas pabora
«YacToTa BeIMIaICHHST OpIIay

OcBauBaTh NOHATHSA: CITy9aANHBIN ONIBIT

U CcllydyaifHOE COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTbH MAJIOBEPOSTHBIX COOBITHIA

B IIPUPOJIE ¥ O0IIECTBE Ha BaXKHBIX MTPUMeEpax
(aBapuM, HECHACTHBIE CITy4Yau, 3alUTa IEPCOHAILHON
uH(opMaim, nepenayda JaHHbIX ).

H3y4ars poib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSATHOCTEM.

Ha6arwoaaTh U M3y4aTh 4YacTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TIOMOIIBIO IIUPPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O00011eHue,
CUCTEMATH3aIUs 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposaTtHOCTh City4alilHOTO
COOBITHS

IToBTOPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTe 3aga4m Ha NPEACTABICHUE U ONMCAHUE
JTAHHBIX C IIOMOIIIbIO U3YYEHHBIX XaPAKTEPUCTHK.
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OOcy:xnaTh NpUMepbI CIYYANHBIX COOBITHIA,
MaJIOBEPOATHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIlydaiiHBIX COOBITHI, X POJIU B IPUPOJIE U KUZHU
YeJioBeKa

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

34
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8 KJIACC
HaunmenoBanue pazaena |KonuuectBo OcHoBHOE coJiep>KaHue OcCHOBHBIE BUJIBI IEATEILHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. [ToBTOPSATH N3YYCHHOE U BHICTPAMBATH CUCTEMY

7 xJj1acca

OnucarenpHasi CTATUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.
Cpennue yncioBoro Habopa.
Cnydaitnbie COOBITHS.
BeposiTHOCTH 1 4aCTOTHI.
Knaccuueckue Mmoaenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UTPaJIbHAS KOCTh

3HAHUU.

Pemars 3agqa4un Ha NpeCTaBICHUE U ONHCAHUE
JTAHHBIX C TIOMOIIBIO U3yYEHHBIX XapaKTEPUCTHUK.
PemaTh 3a1a4un Ha IpeICTABICHHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIy4YallHOW N3MEHUYUBOCTH.
Pemarts 3agaum Ha OnpeeICHUE YaCTOThI
CIIy4ailHBIX COOBITUM, 0OCYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITUH, MaJIOBEPOSITHBIX

U MPAKTUYECKHU IOCTOBEPHBIX CIIYYaTHBIX COOBITHIA,
UX POJIA B MPUPO/JIE U )KU3HU YeJIOBEKa

OnucarenbHas CTaTUCTUKA. 4 Otknonenus. Jlucnepcus OcBauBaTh NOHSATHA: JUCIEPCUS U CTAHIAPTHOE
PaccenBanne qaHHBIX YUCJIOBOTO Habopa. OTKJIOHEHHUE, UCTIOIh30BaTh ATH XapaKTEPUCTUKHU
CraHgapTHOE OTKJIOHEHHUE JUUISl OTTMCAHUSI PAaCCEUBAHMSI TAaHHBIX.
YHICIOBOT0 Habopa. BoiaBUraThH rUNOTE3bI 00 OTCYTCTBUU WM HATUYUU
JnarpaMMbl paccerBaHuUs CBSI3U T10 JUarpaMmaM pacCerBaHUs.
CTpoutsb 1uarpaMMbl PaCCEUBAHUS IO UMEIOIITUMCSI
JTAHHBIM, B TOM YHUCJIE C TTOMOIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHO%k€eCTBO, HTOAMHOXECTBO. | OcCBaMBATh MOHATHA. MHOXKECTBO, JICMECHT

Onepaunu

MHOKECTBA, IIOJMHOXKECTBO.
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HaJl MHOKECTBAMHU:
o0beIMHEHUE, TIEpEeCcCUCHHUE,
JIOTIOJTHCHHE.
CgolicTBa onepanui
HaJl MHOKECTBAMHU:
MEPEMECTUTEIBHOE,
coueTaTesbHOE,
pacupeaeuTeIbHOE,
BKJIFOUCHHUS.
['pacnueckoe
MIPEJCTABICHUE
MHOKECTB

BbInoIHATH Onepanuu HaJ MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHUE, JOTOTHEHHUE.
Hcnosib30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEICIIUTENBHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpadguyeckoe MpecTaBiIeHUe
MHOECTB IPHU OMUCAHUU PEAIBHBIX MPOLIECCOB

U SIBJICHUM, TIPU PEIICHUH 33724 U3 IPYTUX yUeOHBIX
MPEIMETOB U KypPCOB

BeposTHOCTB cily4aliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cnyqaitabie cCOOBITHS.
braronpustcTByromme
AJIIEMEHTapHbIE COOBITHS.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMH.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C PAaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU
COOBITUSIMI

OcBanBaTh NOHATHS: DJICMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTH
0JIaroNpUATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE 2JIEMEHTAPHBIC COOBITHSI.
Pemarh 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH 11O BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

Pemarh 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBoaAMTH U U3Y4YATh ONBITHI

C PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSMU
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(C MCTIOJIB30BAHUEM MOHET, UTPATIBLHBIX KOCTEH,
JIPYTUX MOJIeIel) B X0/1€ IPAKTUYECKOM pabOoThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEXTY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuiio ymMHOXKEHUS

OcBanBaTh NOHATHA JIEPEBO Kak rpad O6e3 nukia,
BHCsUas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIEpeBe, JUaMETp JepeBa.

HN3yuaTth cBOMCTBA AepeBa: CYIIECTBOBAHNE BUCYECH
BEPIINHBI, €IMHCTBEHHOCTh ITyTU MEXKY IBYMS
BEpIIMHAMHU, CBS3b MEXKTY YUCIIOM BEPIITHUH M YHUCIIOM
peoep.

PemaTh 321241 Ha MOUCK U NIEPEUNCIICHUE ITyTEH

B JiepeBe, OIpe/IeNiCHIe YMCia BEPIINH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UHUCIIC

C MPUMEHEHHUEM TPABUIIa YMHOXKCHHS

CnydaitHble COOBITHS

[IpoTrBOMOIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHEeHNE U TIepeceueHre
coosiTuil. HecoBmecTHbIC
coObITusA. opmyra
CJI0KEHHUSI BEPOSATHOCTEH.
IIpaBuio yMHOXK€EHMS
BEPOSATHOCTEM.

VYcioBHasA BEPOSITHOCTb.
HezaBucumebie coObITHS.
IIpencraBnenue

OcBauBaTh NOHATHSA B3aMHO TPOTHUBOIIOJIOKHBIE
COOBITHSI, OTIEpallUK HAJT COOBITUSIMH, OOBETUHEHNE
U TIepeceueHrne COOBITUH, quarpaMmma Jitsiepa
(Diinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIC
COOBITHS.

H3yuath TeopeMbl O BEpPOATHOCTH 00bEIUHEHHUS
JBYX COOBITHH ((hOPMYJIBI CIIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3a1a4m, B TOM YUCJIE TEKCTOBBIC 33141
Ha OMpeJeeHNe BEPOATHOCTEN OO BEAMHEHUS U
NepecevyeHusi COOBITHI C MTOMOIIBbIO YHCIIOBOM
npsIMOM, Tuarpamm Ditniepa, GopMyJIbl CIOKEHUS
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CIIy4alHOT0 DKCIIEPUMEHTA
B BHJIE JIEpeBa

BEPOSITHOCTEM.

OcBanBaTh MOHATHS: IPABUIIO YMHOKECHUS
BEPOSTHOCTEH, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYYANHOTO OTIBITA.

N3yuarts cBoiicTBa (OnpeiesICHNs ) HE3aBUCUMBIX
COOBITH.

PemaThb 3axa4um Ha ONpe/IeJICHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3a1a4m Ha MOMCK BEPOSITHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C UCTIOJIb30BAaHUEM JI€pEBA
CIIy4ailHOTO OIbITA

O060011eHme,
cUCTEMAaTH3aUs 3HAHUU

IIpencraBieHne qaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemarh 3aga4u Ha NpeCTABICHUE U ONIUCAHHUE
JTAHHBIX C MOMOIIBIO N3YYEHHBIX XaPAKTEPUCTHK.
Pematsb 3agaum ¢ npuMeHeHHEM TpadoB.

Pemarp 3aga4yu Ha HAX0XKJICHUE BEPOSATHOCTH
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSAM
AJICMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU.
Pemars 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS U TICPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEJICTABICHUI U J€peBa CIIy4ailHOTO OIbITA.
Pemartsb 3a1a4u Ha iepeynciIeHne KOMOWHAITUI
(4Kcia nepecTaHoOBOK, YUCIIa COUECTAHUI),
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Ha HaX0XKJICHUE BEPOSITHOCTEH COOBITUI
C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE
C UCIIOJIb30BaHUEM TpeyroiabHuKa Ilackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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9 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE COJIepKaHNE OCHOBHBIE BUJIBI ICSITEIBHOCTH 00yYaOIIUXCs
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CHCTEMY
& KJacca OnucaresibHasg CTaTUCTUKA. 3HAHUWI.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

Pemiats 3a5a4um Ha peICTaBICHUE U ONIMCAHUE
JTaHHBIX.

Pemiate 3aga4u Ha HAXO0XKJACHUE BEPOSATHOCTEN
0OBEIMHEHUS U TIepeceUeHUs! COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUM U JepeBa CIIy4aliHOTO OIbITA.
Pematsb 3a1a4u Ha TiepeynciIeHUE KOMOWHAITUI
(4nciia mepecTaHoBOK, YUCIIa COUCTAHUI),

Ha HaXO0KJICHUE BEPOSITHOCTEN COOBITUI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecTtanoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAOUCHHAs Tapa, TPOWKa OOBHEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha riepevncCiICHUE YIOPAI0OYEHHBIX
rap, TpOoekK, EPEYUCICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AIIEKTPOHHBIX TAOIUID)

Pemath 3a1a4mn Ha IpUMEHEHUE YUCIIa COYCTAHUN

B alireOpe (COKpalleHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM UHUCIIE C TOMOIIIBIO
AJIIEKTPOHHBIX Ta0IUI] B XOA€ MPAKTUYECKOU pabOThI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTyyaliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyT'U OKPY’KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

Y3 MHOTOYTOJILHHUKA, KpYyra, OTPEe3Ka WU TyTy
OKPYXHOCTH, YACJIOBOTO MPOMEKYTKA

WcnwiTanus bepuyin

HcneiTanue. Ycnex

u Heyaava. Cepus
WCTIBITAHUH JI0 TIEPBOTO
ycnexa. crnibiranus
bepuymnu. BepositHocTr

COOBITHI B CEpUU UCTIBITAHUIA

bepnymu. [Ipaktnueckas
pabora «cnbrranus
bepuymm»

OcBanBaTh NOHATHS UCTIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOrO yCIexa
(Heynaum), cepusi ucnsiTanuii bepuymu.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUH UCTIBITAHUH JI0 IEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
r€OMETPUYECKOU MPOTrPECCHM.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEMN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPEAEIECHHOTO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

N3yuaThb B X0/1€ MPAKTHYECKO padoThI,
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B TOM YHCJIE C TIOMOILBIO HU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

CrnydaiiHas BeTu4nHa

U pacrpeacicHue
BEPOSITHOCTEM.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHA: CIIyyaliHasl BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

H3yyarb 1 00CyKAATH IPUMEPHI AUCKPETHBIX

Y HETIPEPBIBHBIX CIyYailHbIX BEJIMUUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIECHUS, APYTUe
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPHUBABILINECS

B KypC€ CTaTUCTHKHU), MOJIETbHBIX CITy4alHbIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMH OINBITAMU
(bpocaHue MOHETHI, UTPATBLHOMN KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATHYECKOE 0KUTIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemiarh 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 33JTaHHOMY PaCIPENEIEHUI0, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESAMH.

3HAKOMHUTBCS C MATEMATHYECKUM OXKHUIAHUEM

Y JUCIIEPCHUEN HEKOTOPBIX PACIIPENEIICHUM, B TOM
YUCJIE PACIIPEAECIICHUS CIy4YallHOW BEIMYNHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyium.
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N3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YaHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIINX yucen (B popme
bepuymnu): npu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemiate 3a1aum Ha U3MEPEHUE BEPOATHOCTEN

C IOMOIIIBIO YaCTOT.

OO0cyxaaTh poiib 3aKOHA OOJIBIIUX YUCEIT

B 000CHOBAHWH YaCTOTHOTO METOJIa U3MEPEHHUS
BEPOATHOCTEM.

OO0cyxaaTh 3aK0H OOJIBIINUX YUCEN KaK MPOSIBIICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YKCET B IPUPOJIC
U B KU3HU YE€JIOBEKa

O060011eHIE, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OnwucarenbHasi CTATUCTHUKA. 3HAHUMU.
BeposiTHOCTB cityuaifHOTO PemaTh 3a1a4u Ha IpeICTaBICHUE U OTIMCAHUE
COOBITHSA. DJIEMEHTHI JTAHHBIX.
koMOuHaropuku. CinyqaiiHele | PemaThb 3aaum Ha HAXOXKICHHUE BEPOSTHOCTEH
BEJIMYUHBI U PaCHpPEEICHUsI | COOBITHI, B TOM YHCJIC B OIBITAX
C PaBHOBO3MOKHBIMH DJICMEHTAPHBIMU COOBITUSMH,
BEPOSATHOCTEH OOBCTMHECHUS U TTEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTU B OMBITAX
C CEpPUSAMU CIIyYalHbIX UCTIBITAHUN
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITPOIT'PAMME
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NEPEYEHD (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHMUS Y DJIEMEHTOB COJAEPKAHUS

IO MATEMATHUKE

B ¢denepanbHbIX M perHOHANBHBIX TPOIEAYpax OIEHKH KadecTBa OOpa30oBaHUS
UCIIOJIB3yeTCs MepedueHb (KOAUGUKATOP) paclpeaAe/ICHHBIX MO KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa30oBaTEIbHOM IPOrPaMMBbI
OCHOBHOT'O 00I1IeTO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO MAaTEMATHKE.

5 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTAM 0CBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpamMmmbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3ynbTaTa
1 Yucna v BBIYKCIICHUS
11 [lornumath W TPaBWIGHO YHOTPEOISITH TEPMUHBI, CBS3aHHBIC
' C HAaTypaJIbHBIMU YHCTIAMH, OOBIKHOBEHHBIMH U JIECITUUHBIMU JIPOOSIMH
12 CpaBHUBaTh W YyNOPSAOYMBATH HATypajbHBbIE 4YMCIA, CPABHUBATH

B MIPOCTEUIIINX CIIy4asiX OOBIKHOBEHHBIEC IPOOH, TECITHUHBIE APOOH

COoOTHOCHUTh TOYKY Ha KOOPJAWHATHOW (YHMCIIOBOM) MpsIMOM
1.3 C COOTBETCTBYIOLUM €i1 YHUCIOM U M300pa)kaTh HATypaJbHbIE YHUCIIA
TOYKaMU Ha KOOPJAMHATHOU (YUCIOBOM) IPSIMOIA

BrimonHITh apudMeTHuuecKkne ACUCTBUS ¢ HATYPAIbHBIMU YHCIIAMU,

1.4 .
C OOBIKHOBEHHBIMU JPOOSIMU B TIPOCTEUIITNX CITydasx
1.5 BEITIOTHSTE TPOBEPKY, TPUKUIKY PE3YIIbTaTa BEIYMCICHUN
1.6 OKpyIJIsITh HaTypaJbHbBIC YHCIA
2 Penrenne TeKCTOBBIX 3a71a4
51 Pemrats TekcTOBBIC 331241 apU(PMETHISCKUM CIIOCOOOM U C TTIOMOIIBIO
' OpraHM30BaHHOI'0 KOHEYHOTO IIepedopa BCeX BO3MOKHBIX BapHAHTOB
Pemarp  3amaum, cojaepikamide  3aBUCHUMOCTH,  CBSI3BIBAIOIINE
2.2 BEJIMYMHBI. CKOPOCTh, BpPEMS, pACCTOSIHUE, II€Ha, KOJIHYECTBO,

CTOUMOCTD
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2.3

Hcronp30BaTh KpaTKUE 3AITUCH, CXEMBI, TAOJIHUITbI, 0003HAYCHHS TIPU
peueHnu 3a1a4

2.4

[Tonp30BaThCs OCHOBHBIMM CAWHNIaMHU HU3MCPCHUA: LCHbI, MAaCChI,
PaCcCToOsAHUA, BPCMCHH, CKOPOCTH, BbIpaAXKXaTb OJHH CIAWHHUIIBI
BCJIMYUHBI UCPC3 APYTUC

2.5

H3Biekars, aHAITM3UPOBATh, OLICHUBATh uHpopMaIuio,
NpeICTaBlICHHYI0O B  Talbnuie, Ha croi04yaTod Jauarpamme,
WUHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, HCIIOJIb30BaTh TAaHHbIC
NP pEIICHUH 3a/1a4

Harnsannas reomerpust

3.1

ITons30BaThCS rCOMCTPUICCKMMHA  IIOHATUAMM. TOYKA, IIpsAMaid,
OTPC30K, JIYY, YIOoJI, MHOT'OYT'OJIBHHK, OKPYKHOCTb, KPYT'

3.2

[IpuBoauTh TpHUMEPHI OOBEKTOB OKPYKAIOLIETO0 MHPA, WMEIOIINX
dbopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yrjaMu: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJ1, BEpIINHA, CTOPOHA, AUArOHab;
C OKPYKHOCTBIO: pauycC, THAMETP, LICHTP

3.4

N300paxaTh U3ydeHHbIE TeOMeTpUYeCKue GUrypbl Ha HETMHOBAHHOMN
U KJIeTYaToOl OyMare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKU

3.5

Haxomute mJIMHBI  OTPE3KOB  HEMOCPEICTBEHHBIM  U3MEPEHHUEM
C OMOLIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JIMHBI; CTPOUTH
OKPY>KHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa
JUIS1 UX TIOCTPOEHUSI, BBIYUCIICHHS TUIOILAIN U IEPUMETPA

3.7

Bbrauciste nepuMeTp ¥ IIIO0MIaas KBaJpaTa, IpSIMOYToJbHHUKA, GUTyYD,
COCTaBIICHHBIX W3 TPSIMOYTOJLHUKOB, B TOM 4YHuCie QUryp,
M300pakKeHHBIX Ha KJIeT4yaTo Oymare

3.8

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIIAMHN HN3MCPCHHA
JJIMHBI, TNIOIIAAN; BeIpaXXaTb OAHHW €AVMHUIBLI BEJIMYMHBI YCPE3 APYTrUC

3.9

PacriosnaBaTh mapaienenures, Kyo, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, W3MEPCHHS; HAXOIUTh HW3MEPCHHS
napajienenumneaa, Kyoa

3.10

Beraucnate 00BeEM KY6a, napajuieacruicaa 110 3aJaHHbBIM
HU3MCPCHUAM, ITOJIB30BATHCA CAMHUIIAMHA N3MCPCHUA o0beMa

3.11

Pemarts Hecn0KHBIE 3aJ1a41 Ha UBMCPCHUC TCOMCTPUICCKHUX BCIIMINH
B IIPAKTUYICCKUX CUTYyaAlUAX
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IIpoBepsieMblie 3J1IeMEHTBI COIEPKAHUS

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepKaHus

1

HarypanbHubie uncia u Hyab

1.1

Hatypanbnoe uucno. Pan narypansabix ymcen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YHCENl TOUKAMH Ha KOOPJMHATHOU (YMCIOBOM) MpsIMOit

1.2

HOBI/IHI/IOHHEUI cUCcTeMa cuucieHus. Pumckas HyMcCpanu:. I[E?C}ITI/I‘{HaH
CHUCTCMA CUHHUCJICHUA

1.3

CpaBHEHHE HATYpaJIbHBIX YHCEI, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
OxpyrieHue HaTypajJbHbIX YUCEI

1.4

CroxeHre, BBIUATAHWE, YMHOXKCHUE W [EJICHUE HATypaJbHbIX YHCEIN.
CBOICTBO HYJIS IPU CIIOKEHHUH, CBOMCTBA HYJISI U € IMHULIBI [IPU YMHOKEHHH.
[lepemMecTUTEIPHOE U COYETATENIIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS
U YMHOEHUS, PacpeIeIUTEIbHOE CBONCTBO (3aKOH) YMHOXEHUS

1.5

Ucnonws3zoBanue OykB nsi 00O03HAYEHUS] HEU3BECTHOIO KOMIIOHEHTa
U 3aIlMCU CBOMCTB apu(PMETHUECKUX JEHCTBUN

1.6

Jlenutenun W KpaTHbIE 4YHUCHA, pa3joXKeHue Ha MHOxutenau. I[Ipocteie
U coctaBHbIe uncia. [IpusHaku nenmumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoM

1.7

Crenenb ¢ HaTypaJbHBIM ITOKa3aTeleM. 3aluCh 4YKCilIa B BHUJIE CYMMBI
Pa3pAAHBIX CIIAraeMbIX

1.8

HucnoBoe BbIpakeHHE. BpIluMCiIeHHE 3HAYEHUM YUCIIOBBIX BBIPAXKEHUM,
MOPSAJIOK BBIMNOJHEHUSI JEUCTBUU. M Cmonp3oBaHWE NOpPU  BBIYHUCICHUSX
MEPEMECTUTEIIPHOTO M COYETATCIIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS
Y YMHOXEHUS, PACIIPEICITUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

[IpencraBienre o JpoOM Kak CHocoOe 3amucu  YacTH  BEJIMYMHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HEMpaBUIIbHBIE IpoOu. CMenTanHas
IpoOb, TIPEACTABICHUE CMEIIaHHOW JpoOM B BHUJE HEMPABWIBHOW JpoOU
Y BBIJICJICHHE II€JION YacTH YHMCia M3 HeMpaBUILHON Apodu. M3o0paxeHne
IpoOelt TOuKaMH Ha YMCIIOBOM MPSMOM

2.2

OcHoBHoe cBoicTBO npodu. Cokpaimienue apoOeit. IlpuBenenue apoou
K HOBOMY 3HaMeHaTteno. CpaBHeHUe apo0eit

2.3

CrnoxeHue u BeIUUTaHUE IpoOeil. Y MHOKEHME U AesieHue IpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxaeHne 9acTu 1eoro  1meyioro Mo €ro 4acTu

2.4

JHlecatuunas 3anuck apooOei. [IpencraBieHue OecITUYHOM ApOOU B BHJIE
0ObIKHOBeHHOM. 300paxkeHne AeCITUUHBIX ApOoOeil ToukaMu Ha YHCIOBOU
npsimoii. CpaBHEHHE JECATHUHBIX ApoOei
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Apudmerndeckue JEHCTBUSL C JECATUYHBIMU JIpoOsiMu. OKpyTiieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemenne TekCTOBBIX 3a1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apuPMETHUISCKUM CITIOCOOOM
3.9 Pemenue noruveckux 3amad. Pemenue 3amay nepedbopoM Bcex BOZMOKHBIX
' BapuaHTOB. lcronb30Banue pu perieHN  3a7a4 Ta0IUI] U CXEeM
Pemienne 3amad, comepiKalux 3aBUCHMOCTH, CBS3bIBAIOIINE BEIUYHHBI:
33 CKOpPOCTb, BPEMS, PAcCTOSIHUE, II€HY, KOJWYECTBO, CTOMMOCTh. EIMHUIIBI
' M3MEpEHUS: MacChl, 00beMa, IIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBsI3hb
MEX]ly €AUHULIAMHU U3MEPEHUS KKI0W BEIIMUUHBI
3.4 Perienrie 0CHOBHBIX 3aj/1a4 Ha ApoOU
3.5 [IpencrapiieHune NaHHBIX B BUJE TaOJIUII, CTOJIOUATHIX TUArpaMM
4 Harnsignas reomerpust
Harnsinuele npencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
4.1 OTpE30K, JyY, YroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOJL.
[IpsAMOii, OCTpPBIN, TYIION U PA3BEPHYTHIN YTJIBI
JInuHa oTpes3ka, METpUYECKUE EUHULIBI JUIMHBL. JJIMHA JIOMaHOM, IEpUMETP
4.2 MHOTIOYroJIbHUKAa. F3MepeHue u MOCTpOEHHWE YIVIOB C  I[OMOUIBIO
TpaHCIopTHUpa
43 Harnsinueie npencraBieHus o Gurypax Ha MJIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PAaBEHCTBE PUTYD
N3o0paxxenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
4.4 KOH(MUTypaluii W3 dYacTell MpsMON, OKPY)KHOCTH Ha HEJIMHOBAHHOMN
' U KieTdaTor Oymare. lcmonap3oBaHWE CBOWCTB CTOPOH M YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa
[Inomaas  OpsIMOYrOJAbHMKA W MHOTOYTOJIBHUKOB,  COCTaBJICHHBIX
4.5 U3 TPSIMOYTOJILHUKOB, B TOM uucie (puryp, n300paxeHHbIX Ha KIETYaTOU
Oymare. EnuHUIIBI U3MEpEHUs TII0IA TN
Harnsaueie MpeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
NPSMOYTOJILHBIN Tapajuiesienunesi, Kyo, MHOrorpaHHuku. M3oOpakeHue
4.6 OPOCTEUIINX MHOTOIpaHHUKOB. Pa3BepTku ky0a u mapajuiesenurena.
Coznanue mojienieil MHOIOrpaHHUKOB (M3 OyMaru, MpOBOJIOKH, MJIACTUIMHA
U IPYTUX MaTepHUaJIOB)
47 O0beM MpsIMOYTOJIBHOTO Mapaiienenunena, Kyoa. Eaunuisl namepenus

o0bpeMa
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6 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTta
1 Yucna 1 BBIYUCIEHUS
3HaTh U TOHUMATh TEPMHHBI, CBA3aHHBIE C PA3IMYHBIMU BHIAMU YHCET
1.1 U CII0CO0aMHU UX 3alMCH, IEPEXOIUTH (€CIU ATO BO3MOYKHO) OT OJTHOM
(bopMBI 3aMKCcH Yucia K Apyrou
12 CpaBHMBAaTh U YHNOPAJOYUBATH IEJblE YHUCIA, OOBIKHOBEHHBIE
' U JIeCATUYHbIE 1pOoOU, CPAaBHUBATh YUCIIa OJTHOTO U Pa3HbIX 3HAKOB
BbmonusaTe, coderas  yCTHbIE WU IUCBMEHHBIE  IPUEMBI,
13 apumeTnyeckue NEHCTBUS C HATYPAJbHBIMH U LEJIBIMUA UYHCIAMH,
' OOBIKHOBEHHBIMH M JIE€CATUYHBIMH JIPpOOSMHU, TMOJOKUTEIbHBIMU
¥ OTPHUIATETLHBIMU YHCIIAMHU
BbIYuCisTh 3HaYEHUST YUCIIOBBIX BBIPAKEHUMN, BBITIOJHATH MPUKUIKY
14 U OIICHKY pe3yjbTaTa BBIUMCICHUN, BBIMOJHATH MpeoOpa3oBaHUs
' YHUCIIOBBIX BBIPXCHHM HAa OCHOBE CBOWCTB apH(PMETHUECKUX
JEUCTBUI
15 OkpyrnsiTh 1ENble YWCIA ©  JIeCATHYHBIE ApoOH, HAXOAWUTH
' MPUOIMKEHUS YHCEIT
COOTHOCUTB TOUKY HAa KOOPAMHATHOM NPSIMOM € COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M H300pa)kaTh 4YMCJIa TOYKAMHU Ha KOOPJAMHATHOW MPSMOH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B MPSAMOYTOJILHOM CHUCTEME KOOpJIUHAT
' C KOOpAMHATAMU TOH TOYKH
18 OkpyrnsiTh IENble YWCa ©  JeCATHYHBbIE ApoOW, HAXOAWUTh
' NpUOIFKEHUS YHCET
2 YucnoBbie 1 OYKBEHHbIE BBIPAKEHUS
[Tornmath ¥ ynoTpebsaTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO0 CTETICHU
2.1 qrciia, HAXOAWTh KBaapaT M KyO dUHcIa, BBIUUCIATH 3HAYCHHS
YHUCIIOBBIX BBIPAKEHUI, COJIEPIKALINX CTEIICHH
99 [Tonb3oBaThCS MPU3HAKAMU JACIIUMOCTH, PACKIIA/IbIBATh HATYypaJbHbIE
' YKCJIa Ha MTPOCThIE MHOKUTENU
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2.3

[Tonb3oBaThCsa MacITabOM, COCTABIISATh NPOMOPLIMH U OTHOLIEHUS

2.4

Hcnonp3oBaTh OykBBI 11  OOO3HAYEHUS YHCENT TIPU  3aIHCH
MaTEMaTUYECKUX BBIPAKEHUHM, COCTABISITH OYKBEHHBIEC BBIPAKECHHUS
1 (OPMYJIbI, HAXOIUTh 3HAYCHHSI OYKBEHHBIX BBIPAKCHUN

2.5

HaXOI[I/ITI) HEU3BECTHBIM KOMIOHEHT PaBCHCTBA

Pemmenue TekcTOBEIX 3a1a4

3.1

PermaTh MHOTOIIIArOBEIE TEKCTOBBIC 3312491 apU(PMETHUECKIM CIIOCOOOM

3.2

Pemiats 3ama4u, CBA3aHHBIC ¢ OTHOLIEHUEM, IPONOPLIUOHATBHOCTBIO
BEJIMYMH, MPOLIEHTAMH, PEIIaThb TPU OCHOBHBIE 3aJayd Ha ApoOH
Y TIPOLIEHTHI

3.3

Pemare 3agmaum, coaepxkamue  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, IPOU3BOJUTEIBLHOCTD, BpeMs, 00BEM pabOThI, HCHOIb3YS
apu(pMeTHYecKue JACHCTBUSA, OLIEHKY, MPUKUJIKY; [OJIb30BATHCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYNH

3.4

CocTaBiiaTh 6YKB€HHBIC BBIPA’KCHU 110 YCJIOBUIO 3a1a9U

3.5

W3Bnekate  wHGOpMAIMIO,  MPEICTABICHHYIO B  TaOJHMIAX,
HAa  JUHEHHOH, cTos04YaTod  WJIM  KPYroBOM  AuarpaMmax,
UHTEPIIPETUPOBATh MPEICTABICHHbIE JaHHbIE, NCIIOJb30BATh JaHHbIE
IIPU PEIICHUH 33724

3.6

[IpeacraBnsate uHGOPMAIMIO ¢ TOMOIIBIO TaONMWI, JIMHCHHOU
U CTOJIOYATON AuarpaMmm

Harnsanast reomerpust

4.1

[IpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHUpPA, HMEIONIUX
bopMy HM3YyUEHHBIX TE€OMETPUUECKUX IUIOCKMX W MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX ¥ CHMMETPUYHBIX (PUTYp

4.2

N300pakaTh C TOMOIIBIO IMPKYJSA, JWHEHKH, TPaHCIIOPTUPA
Ha HEJIMHOBAaHHOM W KJIETYAaTOH OyMare W3y4YeHHBIC IUIOCKHE
reoMeTpuyeckre GUrypsl U KOHOUTYpaIUd, CAMMETPUYIHBIC (PUTYPBI

4.3

[Tonp30BaThCA TEOMETPUUECKUMHU TOHSATHUSIMU: PAaBEHCTBO (QUTYD,
CUMMETpPHUSI; UCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETpHUEN: OCb CUMMETPHUU, LIEHTP CUMMETPUHU

44

HaxoauTe BEIMYMHBI YTJI0B H3MEPEHUEM C OMOILBIO TPAHCIOPTHPA,
CTPOUTH YIUIbl 3aJaHHOW BEJIWYMWHBI, IOJb30BaThCS IMPU PELHICHUU
3a/1a4 rpaJyCHOM MEpPOM YTrJoB, paClO3HABaTh HA YEPTEXKAX OCTPHIM,
MPSIMOU, PA3BEPHYTHIN U TYIION YIJIbI

114



denepanbHas pabouas nmporpamma | Marematuka. 5-9 kiaccol (0a30BbIi YPOBEHB)

4.5

Breraucaare IJINHY HOMaHOﬁ, IEpuMETp MHOTOYT'OJIbHHUKA,
IMOJIb30BATHCA CAWMHHIAMH HU3MCPCHUSA JIMHBI, BbIPAKATH OIHU
CANHUIBI U3MCPCHUA AJINHBI YCPC3 APYIHC

4.6

HaxoauTe, nCromne3ys 4epTeKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKITY
JBYMs TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaIPATHOM CETKE

4.7

Bbruncnsate miomane (GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHHUKOB,
UCIIONIb30BaTh pa30NeHne Ha MPSMOYTOJbHUKH, HA paBHBbIC (PUTYpHI,
JNOCTPauBaHWE [0 MPSAMOYIOJIbHUKA, II0JIb30BATHCS OCHOBHBIMH
€AUHULAMM W3MEPEHUs IUIOIIAAN, BBIPAXKATH OJHU  EIUHUIIBI
M3MEPEHUS IUTONIAAN Yepe3 APyTrue

4.8

Pacno3HaBaTh Ha MOJAENAX M H300paXEHUSX MUPAMHIY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMUHOJOIHUIO: BEPIIMHA, pedpo, IpaHb,
OCHOBAHME, pa3BepTKa

4.9

N3006pakath Ha KJIETYaTON Oymare mpsiMOyTOJIbHBIN MapajieenuIie]]

4.10

Brruuciaare  00beM IIPpAMOYT'OJIBHOT'O  ITapaJUICIICIIUIICIA, KY6a,
IIOJIb30BATHCA OCHOBHBIMH CAWMHHUIIAMU U3MCPCHUA oO0BeMa

411

Pemate HecloXHbIC 3ala4id Ha HaXO0XIACHUC TI'COMCTPHYCCKUX
BCJIMYHUH B IIPAKTHYCCKUX CUTYAIIHUAX

ITpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 HarypanbHubie uncna
Apudmernueckue ASUCTBHS ¢ MHOTO3HAUYHBIMH HATypajbHBIMU YHCIAMH.
11 YucroBble BbIpAXEHUS, MOPSAOK JEUCTBHUM, HUCHOJIB30BAaHUE CKOOOK.
' Hcnonb3oBaHre Mpu BHIYUCICHUSX MEPEMECTUTEIBLHOTO U COYETATEIbHOTO
CBOMCTB CJIO’KEHHSI U YMHOKEHUSI, PACHPEAETUTEIILHOIO CBOMCTBA YMHOKEHHUS
1.2 OxpyrieHue HaTypaJbHbIX YUCET
13 JlenuTenu v KpaTHbIC YUCTIa, HAMOOJIBIIUM OOIIHM 1eTUTENIb 1 HAUMEHbBIIIee
' oO1ee kpaTHoe. [{enrMocTh CyMMBbI U IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkoMm
2 Hpobu
51 OObIkHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JIPOOM, COKpAIllEHHE TPOOCi.
' CpaBHeHUe U yropsijouuBaHue apooeit
29 Pemienne 3a1ay Ha HaAX0XKAEHUE YACTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.

JpoOGHOE YnCiI0 KaK pe3ysbTat JeICHUS
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[IpenacraBineHue JecATHYHOM ApoOM B BHUAC OOBIKHOBEHHOM JpoOu

2.3 . .
¥ BO3MOKHOCTb MPEACTABICHUSI OOBIKHOBEHHOM P00 B BUE NECATUIHOMN
JlecsiTuunbpie poOM W MeETpUYeckas cuctema Mep. Apudmerndyeckue

2.4 | nefiCTBUS W YHUCIIOBBIC BBIPAKEHHUS C OOBIKHOBEHHBIMH W JIE€CATHYHBIMU
IpoOsIMU

25 OtHowienue. [lenenue B JaHHOM OTHOWEHWMH. MacmTad, mponopuus.

' IIprmeHnenne mponopunii IpYU PELICHUH 33134
[Tonsitue mpoiieHTa. BhiunciaeHue mpoleHTa OT BEIUYUHBI U BEITUYUHBI

2.6 | o ee mpoueHTY. BeipakeHre NMPOLIEHTOB NECATUYHBIMU Ipo0siMu. Pemienue

3a]1a4 Ha MIPOIEHTHI. BhIpakeHre OTHOIICHHSI BEIMYMH B MPOLIEHTAX
3 [TonoXxutenpHBIC U OTPHUIIATEIBHBIC YMCIIA
[TonoxxurenbHble U oTpULaTeNbHbIe uncia. Llenasie yncna. Moayne yucna,

3.1 |reomerpuueckas HHTEpHIpeTalnus MoOIyns uucia. M3o0paxkeHue dwucen
Ha KOOPAWHATHOM MpsAMOU. YKcnoBble MpoMeKyTKH. CpaBHEHHUE YHCEN

3.2 Apudmernyeckue JIEUCTBUS C IMOJOKUTEIBHBIMU M OTPHULATEIbHBIMU

' YHCITaMHU
[IpsimoyronbHast cucteMa KOoOpJIuHAT Ha miockocTH. KoopauHaTsl TOuku

3.3 |Ha muockoctH, abcumcca W opauHata. lloctpoeHne Todek W (uUTYp
Ha KOOPJAMHATHOW MJIOCKOCTH

4 bykBeHHbIE BbIpaKeHUS
[Ipumenenne OykB i 3alMMCH  MaTEMaTHYECKHX  BBIPAXCHHMA

41 u npeioxeHuit. CpoiicTBa apudmeTnueckux AeicTBuil. bykBeHHbIE

' BBIPAXXEHUSI U YMCJIOBbIE MTOJICTAHOBKU. ByKBEeHHBIE paBeHCTBA, HAXOKCHHUE
HEU3BECTHOTO KOMIIOHEHTA
49 dopmynsl, HOpMyITBI IEpUMETPa U TUTOMIAIN IPSIMOYTOJIBHHAKA, KBaJpara,
' 00beMa mapaIe/ienue1a u Kyoa
5 Penrenue TeKCTOBEIX 3a1a4
5.1 Pemienre TeKCTOBBIX 337124 apu(METUUECKIM CTIOCOO0M
5.9 Pemenne nornveckux 3agad. Pemenne 3ama4 mepebopoM BceX BO3MOKHBIX
' BapUAHTOB
Pemenne 3amay, comepikamux 3aBHCHUMOCTH, CBS3BIBAIOIINX BEITUYHHBL:
CKOpOCTb, BpeMs, pAacCTOSHHE, IIeHa, KOJUYECTBO, CTOMMOCTD,
53 | mpOU3BOAUTENBHOCTH, BpeMS, 00beM padoThl. EquHUIIBI H3MEPEHUS: MACCHI,

CTOMMOCTH, PaCCTOsAHHA, BPEMCHH, CKOPOCTH. CBs3b MCXKAY CIAMHHUIaMU
HN3MCPCHUA Ka}KILOI\/’I BCIIMYMHBI
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Pemenue 3a/la4, CBA3aHHBIX C OTHOIICHUCM, IIPOIIOPIHNOHAIBHOCTBIO

5.4
BEJIMYMH, MPOIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OueHka W NpUKUAKA, OKpyrieHue pesyiaprata. CocTaBieHHEe OYKBEHHBIX
' BBIPQKEHUI 110 YCIOBHUIO 3a/1a4M.
56 [IpencraBieHre AaHHBIX C MOMOIUIbI0 Tabmuil U auarpamm. Cronbuarbie
' auarpamMmbl. YTeHHE KPyTrOBBIX AHArpamMm
6 Harnsignas reometpust
6.1 Touka, mnpsmas, OTpe30K, JIyd, YroJ, JIOMaHas, MHOIOYIOJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3anMHoe pacrnonioxkeHue IByX MPSMBIX Ha IUIOCKOCTH, MapaljieibHbIC
' psIMble, IEPIECHAUKYIISIPHBIE PSMBbIE
6.3 N3mepenue paccTosHUI: MEXAY JBYMsSI TOUKaMH, OT TOUYKH O HPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOW CETKe
6.4 | 3mepeHue v NocTpoeHUE YIJIOB C TOMOUIbIO TPAHCIIOPTUPA
6.5 Buasl TpeyroJbHUKOB: OCTPOYTOIBHBIN, IPAMOYTOJIBHBIN, TYIOYTOJbHBIN,
paBHOOEIPEHHBII, pPABHOCTOPOHHUI
6.6 YetbipexyronsHuK. [IpAMOyTronpbHHK, KBaapaT: HCIOJIb30BAHHUE CBONCTB
' CTOPOH, yIJIOB, THAroHaei
N300paxxeHne TreoMeTpuyYecKux (uryp Ha HEIMHOBAaHHOM Oymare
6.7 C HCIIOJIb30BAaHWEM LHPKYJS, JHMHEHKH, YTrOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aTol Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[lonsTe  miomagu  GUIypbl, €OUHHUIBI  HW3MEPEHUs  IJIOLIAM.
6.9 [TpubnuxeHHoe u3MepeHue miomaau Guryp, B ToM 4UCie Ha KBaApaTHOU
CeTKe
6.10 | IIpubnmxeHHOe U3MEpPEHUE JITMHBI OKPYKHOCTH, TIJIOIIAIN KpyTa
6.11 CummeTpusi:  IleHTpalibHasi, oceBas W  3epkanbHas. [loctpoenue
' CUMMETPUYHBIX QUTYp
Harnsigasie NpeICTaBICHUS 0 IPOCTPaHCTBEHHBIX durypax:
napajenenunen, Kyo, npusmMa, mupaMua, KOHyC, HIHIMHAD, ap u cdepa.
6.12 N3o0paxenne  mpocTpaHCcTBeHHBIX  Quryp. [lpumepbr  pa3BepTok
' MHOTOTPaHHHUKOB,  LWJIMHApa W  koHyca. Co3gaHue  mojenei
IPOCTPAHCTBEHHBIX QUIyp (M3 Oymaru, IpOBOJIOKHU, MIACTHIMHA U IPYTUX
MaTepHuasoB)
6.13 [Tonstue oobema, equHULBI U3MepeHHst o0bemMa. OOBEM NPSIMOYTOJIBHOTO

napajienenunena, kyoa
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7 KUIIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpaMMbl
Kon IIpoBepsiemble IpEAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO o0pa30BaTeIbHOM IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30oBaHMUs
pe3yJibraTta
1 Yucna 1 BBIYUCIEHUS
11 BeimonHsATe,  coyeTass  yCTHBIE W INHCbMEHHBIE  IPUEMBI,
' apu(meTnyeckue 1eUCTBUS C pallMOHAIBHBIMU YUCIAMU
HaxonnTe  3Ha4eHWs  YHUCIOBBIX  BBIPAKEHUW,  IPUMEHATH
1.2 pa3zHO00Opa3HbIe CIOCOOBI U TPUEMBI BBIYMCIICHUS 3HAYEHUN TPOOHBIX
BBIPKEHU, COIEPKAIINX OOBIKHOBEHHBIE U JECITUYHbBIE APOOU
[lepexoguts oOT omHOW GOpMBI 3allMCh 4YHCEN K JPyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  JApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSITUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHHBaTh U YIIOPSAA0YMBATH PALIMOHAJIBHBIE YHCIIA
1.5 OKpyIJIsITh YnCcna
BBINONHATS TPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
1.6 3HAQYEHUN  YHCIIOBBIX  BBIPAKECHHWU.  BpIMOMHATE  gelcTBUSA
CO CTEINEHSAMM C HaTyPAJIbHBIMU NTOKA3aTeISIMU
17 [IpuMeHsATh NPU3HAKK JETUMOCTH, Pa3JIOKEHHE Ha MHOXKHUTEIU
' HATypaJIbHBIX YUCEIl
Pemate PaKTUKO-OPUEHTUPOBAHHBIE 3a/1auu, CBSI3aHHbBIC
C OTHOLICHHEM BEIUYHUH, MPOMNOPLUOHAIBHOCTBIO  BEJIUYMH,
1.8 MNPOLIEHTAMH, HMHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS  3ajay
Cc y4€TOM OTPaHUYECHHH, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanueckue BbIpaXKEHUS
21 Hcnonb3oBath anreOpanyeckyld TEPMUHOJOTHIO W  CHMBOJIUKY,
' IPUMEHATH €€ B IPOoIlecce OCBOCHUS yueOHOro MaTtepuasa
99 Haxonute 3HaueHusi OYKBEHHBIX BBIP@KEHHH TIpU  3aJaHHBIX
' 3HAYEHHUAX NEPEMEHHBIX
53 Beimonaate npeoOpa3oBaHUsl 1LIEJOTO BBIPAXEHUS B MHOTOWIEH
' IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, pACKPHITHEM CKOOOK

118



denepanbHas pabouas nmporpamma | Marematuka. 5-9 kiaccol (0a30BbIi YPOBEHB)

BreInoaHaTe YMHOXKCHHUC OJHOWICHA HA MHOI'OWICH WM MHOI'OYJICHA

2.4 Ha MHOTOWIEH, IPUMEHATh (OpMyJibl KBaJpaTa CyMMbl U KBajpaTa
pa3HOCTH
OCyIIeCTBIAT pa3JIOKEHNE MHOIOYJIEHOB HA MHOXKHUTENH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIETO MHOKUTENSI, TPYIITUPOBKU CIaraeMbix,
npuMeHeHus: (POPMYJI COKPAILIEHHOTO YMHOKEHHUS
26 [TpumeHsTh IpeoOpa30BaHNUs MHOTOUIECHOB ISl PELICHUS] Pa3IMYHbIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHON IPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISIMU
' JUISL Ipe0Opa30BaHUS BBIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHElHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NPHUMEHSA
3.1 npaBuia Mepexoja OT UCXOJAHOIO YPABHEHHS K PABHOCUJIBHOMY E€MY.
[IpoBepsiTh, ABISIETCS JIX YUCIO KOPHEM YPaBHEHHUS
3.9 [IpumensaTs rpaduueckue METOAbl NpU PEIICHUHA JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupate npuMepsl ap YUce, IBISIOUINXCS PeHICHHEM JIMHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM MIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS
3.4 C IByMs MEPEMEHHBIMU; MOJIb3YsICh rpa)uKOM, IPUBOAUTH MPUMEPHI
pelieHus: ypaBHEHHUSI
35 Pemrats cuctemsl IByX IMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU,
' B TOM YHCJIe TpapuUuecKu
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUH MO YCIOBHIO 33Ja4H, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3yabTaT
4 Koopnunate! u rpadpuxu. Oynkimm
N300paxkaTh Ha KOOPAMHATHOM MNPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alHCHIBATH
YHUCJIOBBIE IPOMEKYTKHU Ha alnre0OpandyeckoM si3bIKe
49 OTmeuaTe B KOOPAMHATHOM IUIOCKOCTM TOYKHA IO 33JaHHBIM
' KOOPIHHATAM
43 Crpoutsb rpaduku nuHerHbIX QyHkiui. CTpouth rpaduk GyHKIIUU

y = x|
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4.4

OnuceiBaTh C MOMOIIBIO (PYHKIIMNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJUTEIBHOCTD, BpEMS, 00bEM pabOThI

4.5

HaxoauTs 3HaueHue pyHKINN O 3HAYCHHIO €€ apryMeHTa

4.6

[lonumate rpaduueckuit crnoco0 TMpeACTaBICHUS W aHajdu3a
uHopMaluu, WU3BIEKaTb W HUHTEPIPETUPOBATH HUHPOPMAIUIO
13 rpauKoB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEN

BCPO}ITHOCTI) N CTaTUCTHUKA

5.1

Yurath nHPOpMAIIUIO, IPEACTABICHHYIO B Ta0IUIIAX, HA JHarpaMmMax,
NpEeACTaBIATh JIaHHBIE B BHAC TaOJWIl, CTPOUTH JUATPAMMEBI
(cTosIOMKOBBIE (CTOAOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM

5.2

OnuceiBaTh | HHTCPHPCTUPOBATL PCAJIbHBIC YHMCIIOBBIC JIaHHBIC,
IIpCaACTAaBJICHHBIC B Ta6JII/I]_IaX, Ha JuarpaMmax, I"pa(bI/IKaX

5.3

Hcnonp3oBaTh JJIA OIINCaHuA JaHHBIX CTaTUCTHUYCCKHC
XAPaKTCPUCTHUKH: CPCOAHCC apI/I(l)MCTI/I‘-ICCKOC, MCAHaHa, HauOoJIbIIICE
N HAUMCHBIICC 3HAYCHMS, pa3Max

5.4

HMeTs npeacTaBiIeHUE O CIIy4aiHOM N3MEHUYNBOCTH HA IpPUMEpPax 1EH,
(GU3MYECKUX BEJIMYUH, AHTPONOMETPUYECKUX JIaHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomerpus

6.1

Pacrio3naBaTh M3ydeHHBIE T€OMETPUUECKUE (DUTYPBI, OTPEIEIATh UX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TeOMETpUUYecKHe (QUrypsi,
BBITIOJTHATh YEPTEKH MO YCJIOBUIO 3adauu. M3MepsaATh JUHEHHbIC
Y YTJI0OBbIE BEIUYUHBI. PemaTe 3a1aun Ha BBIYUCIIEHUE JJIMH OTPE3KOB
Y BEJINYMH YTJIOB

6.2

Jenath TpyOyIo OIEHKY JTUHEHWHBIX W YTJIOBBIX BEJIMYWH MPEAMETOB
B peajbHOM JXHM3HHU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUYUHBI

6.3

CTpouTh 4epTE)H K TEOMETPUUECKUM 33]1a4aM

6.4

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPHU PEILICHUH
3a1a4y

6.5

HpOBOJII/ITB JJOTHUYECKHUEC pPacCCy K AICHUA C HCITIOJIB30BaHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tons30oBaThCs IIPU3HAKAMU PaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEIHAHBI, IPOBEACHHON K THMIIOTEHY3€E
IPSAMOYTOJIBHOI'O TPEYIOJIbHUKA, B PEIICHUA T€OMETPUUECKUX 3a1a4
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6.7

OnpenensaTe napauiedbHOCTh MPSMBIX C IMTOMOIIBIO YTJIOB, KOTOpPHIE
oOpa3yeT ¢ HUMHU cekymias. OnpenensTh mapajuiedbHOCTh MPSIMbIX
C HOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOM IO TOUEK
JIPYrou MpsiMOu

6.8

Pemarsp 3aJa4H Ha KJI€TYaTOMN 6yMare

6.9

[TpoBOAMTH BBIYMCICHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIE
3HAQYEHUS YIJOB B TEOMETPUYECKHUX 33a4ax C HCIOJb30BAHUEM
CYMMBI YIVIOB TPEYI'OJBHUKOB U MHOI'OYI'OJIBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX TMPH TMEPECEUCHUU [IBYX MapaIeNbHBIX MPSIMbIX
cekylen. Pemars npakTryeckue 3a1a4n Ha HAXO0XKIEHUE YTIIOB

6.10

Brnanerp TNOHSATHEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMETh
OTpENENITh OUCCEKTPUCY YIIa M CEPEAVHHBIA TMEPICHIUKYIISP
K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEACIICHUSA OKPYKHOCTM U Kpyra, XOp.bl
U JHaMeTpa OKPYKHOCTH, IIOJIb30BATbCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSITBH 3TU CBOMCTBA IIPU PEIICHUH 33134

6.12

Brnagerps NMOHATHEM OINKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMETh HaxoIuTh ee meHTp. [lombp3oBaThes (akTamMu O TOM, UTO
OMCCEKTPUCHl YIJIOB TPEYTroJIbHUKA IMEPECEKAIOTCS B OJHON TOUKE,
MU O TOM, YTO CEpPEAVMHHBIE NEPIECHAUKYJSAPBl K CTOPOHaM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagetp mNOHATHEM KacaTelbHOM K OKPYXXHOCTH, IOJIb30BaThCs
TEOPEMOM O TMEPHEHIUKYJISIPHOCTA KacaTeJIbHOM W paauyca,
MPOBEICHHOTO K TOYKE KacCaHUs

6.14

[Tons30BaThCS HpOCTef/JIHII/IMI/I ICOMCTPUYCCKNMHU HCPABCHCTBAMU,
IIOHMMAaTh UX HpaKTI/I‘-IeCKI/If/i CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPHUYECKUE ITOCTPOCHUS C ITOMOIIBIO
LHUPKYJISL U TUHEVKH

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 Yucna v BBIYKCIICHUSA
Hpo6u 0OBIKHOBEHHBIE U JIECSITHUYHBIE, IEPEXO] OT OJHOU (OPMBI 3aITUCU
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3alHCh, CPaBHEHUE,
YHOPSA0UYUBAHUE PALMOHATIBHBIX YHCEI
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ApudmeTnueckne JEHCTBUS C pallMOHATBFHBIMU YuciIaMu. Perenue 3amaq

1.2 .
U3 peajbHON MPAKTUKHU Ha YacTH, Ha ApoOU
13 Crenenp ¢ HaTypaJbHBIM TOKa3aTelleM: OMpeJesieHne, Mpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIINX YUCEN
14 [IporeHTsl, 3aMMch TPOIEHTOB B BHU/IE APOOHU U IpOOH B BUJE MPOILICHTOB.
' Tpu ocHOBHBIE 3a/1a4u Ha MPOIIEHTHI, PEIICHHE 33/]1a4 U3 PEaIbHOM MTPaKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH
' HaTypabHBIX YHCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM 4ucle TpsMas U oOpaTHas
' HPOMOPIIMOHATLHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYECHHE BBIPAKEHUS C IEPEMEHHOM. JlomycThMBIe
' 3HAYCHUS TICPEMEHHBIX
59 [IpencraBneHure 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BUAE (POPMYJIBL
' Boruncnenus no popmynam
93 [Ipeobpa3zoBanne  OyKBEHHBIX  BBIPQKCHUH, TOXKIECTBEHHO  paBHBIC
' BBIPXKEHUS
2.4 CBoOJiCTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojkeHne, BRIYUTAHNE,
' YMHOKEHHE MHOTOUYJICHOB
@opMynBl COKPAIIEHHOTO YMHOXKEHUS: KBaJapaT CyMMBbl W KBajpar
2.6 |pasnHoctu. dopmyna pasHOcTH KBajparoB. Pa3nokeHHe MHOTOWIEHOB
Ha MHOXKUTEITU
3 YpaBHeHUS
31 VYpaBHEHHE, KOPEHb YpaBHEHHsI, MpaBWiIa MPeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCWIILHOCTh YPaBHEHUH
3.9 JIuHeHOE ypaBHEHHUE C OJTHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
' YPaBHEHHSI, PELICHNE JINHENHBIX YPAaBHECHUN
33 CocraBneHnue ypaBHEHUI 10 YCIOBHIO 337a4uu. Pelienne TeKCTOBBIX 3a/1a4
' C MIOMOIUIBIO YpaBHEHUI
3.4 JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €0 Tpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIBYMs NEepeMEHHbIMH. Perienue
3.5 | cucrem ypaBHeHMI cIOCOOOM MOACTaHOBKU. [IprMeps! pereHnst TeKCTOBBIX

3a/1a4 C MMOMOIIBIO CUCTEM YPaBHEHUI
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4 Koopaunats! u rpadpuku. OyHKIUU
4.1 Koopannara Touku Ha npsiMoun
4. YucnoBbie IpoOMexXyTKH. PaccTosiHre Mex Ty ABYMsI TOUKAMHU KOOPAMHATHOM
' npsSMOi
43 [IpsimoyrosbHas cuctema koopauHat, ocu Ox u Oy. AGciucca 1 opArHaTa
' TOYKH Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Tpumepsl rpadukoB, 3ajaHHbIX GopmyiaMu. YTeHre rpa@uKoB peabHbIX
' 3aBUCHMOCTEH
4.5 [Tonsitue pyukiuu. I'paduk pynkuuu. CroricTBa QyHKIUN
4.6 JIuneiinas pynkiws, ee rpaduk. I'paduk pynkmun y = |X|
47 ['paduueckoe perieHre JIMHEHMHBIX YpaBHEHUM U CHUCTEM JIMHEWHBIX
' ypaBHCHHIA
5 BeposiTHOCTB 1 cTaTuCTHKA
[Ipencrapiienre TaHHBIX B BUAE Ta0JIUIL, TUarpaMm, rpadukoB. 3anoTHEHUE
TaOJUIl, YTEHHWE M TMOCTPOCHUE IUarpaMmMm (CTOJOMKOBBIX (CTOJIOUYATHIX)
5.1 U KpYyroBbix). UreHue TpaduKOB peallbHBIX MpolreccoB. l3pneuenue
nHpopMaluu U3 auarpaMM M TaOJIull, UCIOJb30BAaHWE W WHTEPIpPETaLMs
JTAaHHBIX
OnucatenbHasi CTaTUCTHKA: CpellHEE apupMeThuueckoe, MeAauaHa, pa3max,
52 HauOoJIbIlIee M HAMMEHbIIIee 3HAYCHHs HaOopa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalHON U3MEHUYUBOCTHU
CrnydaliHbI SKCIIEpUMEHT (OMBIT) U cioydailHoe coObiTHe. BeposTHOCTh
53 |1 UacToTa. Poib ManoBEpOSITHBIX U MPAKTUYECKHU JTIOCTOBEPHBIX COOBITUI
' B mpupoae U B oOmectBe. MoHeTa W uWrpajibHas KOCTh B TEOPHH
BEPOSITHOCTEN
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbl. Yucao pedep U cymmapHas
54 creneHb BepmuH. [Ipencrasnenue o csa3HoctH rpada. [ernu u nuxiel. [lytn
' B rpadax. OOxoxm rpada (dinepoB 1nyTh). IlpeacraBienne 00
opueHTHpoBaHHOM rpade. Pemenue 3a1au ¢ moMmoipio rpados
6 ['eometpust
HauanbHble nonsatus reomerpuu. Touka, npsimMasi, OTpE30K, JIyd. YToi. Bubl
6.1 yriioB. BeprukanpHble M CMExXHBIE yriabl. buccexkrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapainenbHoCTh U epHeHUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbie  urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHH.

[Ipumepsl CHMMETPUU B OKPY’KAIOIIEM MUPE
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OCHOBHBIE MMOCTPOEHHUS C MOMOIIBIO LUPKYJS U JUHEHKH. TpeyroapHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEpeHHBII MW PABHOCTOPOHHWI  TpeyroiabHUKU. HepaBeHCTBO
' TPEyTOJIbHHUKA
6.5 CpoiicTBa W TpHU3HAKK paBHOOEAPEHHOTO TpeyroipHuka. [Ipu3Haku
' PaBEHCTBA TPEYTOJIBLHUKOB
6.6 CpoiicTBa W TOpHU3HAKW MapaUlebHbIX nOpsAMbiX. CyMmma  yrioB
' TPEYTrOJbHUKA. BHEIIHUE YTIIIbl TPEYTOJIbHUKA
[IpsmMoyrosibHBIM  TpEYroapHUK. CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
6.7 TPEYroJIbHUKA, MPOBEIECHHOM K TrunoreHy3e. lIpu3Haku paBeHCTBa
' IIPSAIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOYIrOJIBHBIN TPEYrOJBHUK C YIJIOM
B 30°
HepaBencTtBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOHM, Teopema O OOJbIIEM yriie W OOJbIICH CTOpOHE
TPeyTOoJbHUKA. [IeprieHIuKyIIsIp U HAKJIOHHAS
6.9 ['eomerpuueckoe wmecTto TOYeK. buccekTtpuca yriia W CepeAUHHBIN
' MIEPIICHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOopAa M JuaMeTp, HUX CBoiicTBa. BzauMmHoe
6.10 |pacnonoxkeHne OKpyKHOCTH U mnOpsmoil. KacarenbHas ©  cekymas
K OKPY>KHOCTHU
6.11 Oxpy>XHOCTb, BIIMCAaHHAsA B YroJl. BrincaHHas W OnMcaHHas OKPY>KHOCTH

TPEYTrOJIbHUKA
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8 KUIIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibrara
1 Yucia u BBIYKCIICHUS
Hcnonb3oBaTh  HadallbHbIE  NPEACTABICHUS O  MHOMXECTBE
11 JNEUCTBUTEIBHBIX YUCEN 11 CPABHEHUS, OKPYIJICHUSI U BBIYHMCICHUMH,
' n300paxaTh JEHUCTBUTEIBHBIE YMCJIA TOYKAMH Ha KOOPJAUHATHOU
IIPSIMOU
[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaXOJWTh KBaJpaTHbIE KOPHU, HCHOJB3Ys] TPU HEOOXOJIUMOCTU
' KaJIbKYJISITOP, BBITIOJIHATH MPE0Opa30BaHuUs BRIPAXKEHUHN, COAEPKAITUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp3oBarh 3amucu OONBIIMX M MallbIX YHCEN C TOMOIIbIO
' JEeCATHYHBIX ApoOel u creneHei yucna 10
2 AnreGpanueckue BbIPaXKCHUS
[IpuMeHSTh TOHSTHE CTENEHU C IEJbIM TOKa3aTeJIeM, BBIMOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHUH, COJACPKAIIUX CTEICHH C IEIbIM
MOKa3aTeseM
BrIMONMHATE  TOXKIECTBEHHBIE  MpeoOpa3oBaHUs  pallMOHAIBHBIX
2.2 BBIDQKCHUM HA OCHOBE TMpPaBWI JICMCTBUM HAJ MHOTOYWICHAMU
U anredpandyecKuMu ApoosiMu
2.3 PacknanapiBaTh KBaApaTHBIA TPEXUJIEH HA MHOYKUTETN
24 [IpuMeHsTh TpeoOpa3oBaHus BBIPAXKEHUN JJIsI PEUICHUs Pa3TudHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKHU
3 VYpaBHEHUs U HEPABEHCTBA
Pemiarh nuHelHbIE, KBaApaTHbIE YpPABHEHHS M palMOHAJIbHBIC
3.1 YpaBHEHUSI, CBOJIAIINECS K HUM, CUCTEMBI JBYX YpaBHEHUU C JABYyMS
nepeMeHHbIMU
IIpoBoauTE NPOCTEHIINE WCCIEAOBAHUSA YPABHEHUW U CHUCTEM
3.9 ypaBHEHU#H, B TOM YHCI€ C TMPUMEHEHHEM TpadudecKux
' npeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM YPABHEHHE WJIM CHUCTEMa
ypaBHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)
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3.3

[lepexomuTs OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanyecko MoJIeTM € TOMONIbI0 COCTaBJICHUS YpPaBHEHMUS
WIM CHCTEMBl YpAaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBHUHU
C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yabTaT

3.4

[IpuMeHATh CBOKMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUECKyr0  WUIIOCTPAIUI0  MHOXKECTBA  PEIICHUMA
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonuMaTh ¥ WCHOJIB30BaTh (YHKIIMOHAIBHBIE TOHSATHUS U S3bIK
(TEpMUHBI, CHUMBOJUYECKHE OOO3HAUYEHUS), OMNPENETATh 3HAYCHUE
GyHKIMM MO0 3HAYEHUIO apryMeHTa, ONpeJeNsTh CBOMCTBA (QyHKIUU
o ee rpaguky

4.2

K
Ctpouth rpauKy >JI€MEHTapHBIX (QYHKIMH Buma: Y=_, Yy = X
X

y = X3, y = |X|, onuceBaTh cBOiicTBa YMCIIOBOH (PYyHKIMH MO €€
rpaduky

BepoaTtHoCcTh U cTaTUCTHKA

5.1

W3Bnekate W mpeoOpa3oBbIBaTh WH(OpPMAIKIO, TPEACTABICHHYIO
B BHJIC TaOJIMII, AUArpaMM, TpaduKOB, MPEACTABIATh JaHHBIC B BUJC
TabauI, AuarpamMm, rpadukos

5.2

OnuceiBaTh JaHHBIC C IIOMOIIBIO CTAaTHCTHYCCKUX IOKa3aTeleH:
CpeIHUX 3HA4YCHWH W Mep pacceMBaHus (pa3Max, JIUCTIEpCHUs
U CTaHJApTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YHCI0OBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM
YHUCJIe 10 pe3yJibTaTaM U3MEPEHUN 1 HAOII0ICHU

5.4

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUN B OMbBITAX, 3HAs
BEPOSITHOCTU DJIEMEHTapHBIX COOBITHH, B TOM 4YHCIE B OIbBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSAMHU

5.5

Hcnone3oBate  Tpaduueckue  MOAENW:  JCPEBO  CIy4allHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YuCcIoBas npsMas

5.6

OnepupoBaTh MNOHSATUSIMUA: MHOXECTBO, MOAMHOKECTBO; BBINOJIHSTH
omepalud  HaJl MHOXECTBaMH: OOBEIMHEHUE, IepeceueHue,
JOMIOJTHEHUE; MEPEUYUCIATh JJIEMEHTbl MHOXECTB, IPHUMEHSTH
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBath rpaduyeckoe MpeACTaBICHHUE MHOXXECTB U CBS3EH
MEXIy HUMHU JUIsl ONMUCAHUS TPOILIECCOB W SIBIICHUH, B TOM 4YHUCIE
IIPU pELICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacno3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, UX DJIEMEHTHI,
MOJIb30BaThC MX CBONCTBAMHU TMPU PEUICHUM T€OMETPUUECKUX
3a1a4

6.2

[IpuMeHsATh CBOWMCTBA TOYKHM MEpPECEUEHUsT MEIUaH TPEyroibHUKa
(LeHTpa Macc) B pelieHuH 3a1a4

6.3

Bnagers moHSATHEM CpEIHEN JMHWUW TPEYTOJbHUKA W TpaIElHH,
MPUMEHATh WX CBOMCTBAa IPU PEIICHUM TEOMETPUUYECKUX 3ajad.
[Tonb3oBatbes Teopemort Dajeca U TEOPEMOM O MPONOPLIMOHAIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEIIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATh NpU3HAKKM TMOAOOMS TPEYroJbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a7a4

6.5

[Tonb3oBaTees Teopemoit [ludaropa nmst pernieHus reoMeTpUIECKUX
U npakThuueckux 3amad. CTpouTh MaTEMAaTHYECKYI0  MOJIEIb
B MIPAKTUYECKUX 33/1a4aX, CAMOCTOSTEIbHO JIeJaTh YEPTEXK U HAXOJIUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

Branerp MOHATHSMM CHUHYCAa, KOCMHYCAa M TaHIE€HCA OCTPOTO yIJia
PSAMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaThCsd ITUMH TOHATUAMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbruncnsate (paznuuHbIMM - crioco0aMu) IUIOIIAAb TPEYToJIbHUKA
U TUIOIIAJIM MHOTOYTOJBHBIX (UTYyp (MONB3YsCh, TIE HEOOXOIUMO,
KAJIbKYJISATOpOM). [IpUMEHSTh MOMyYEeHHbIE YMEHHS B MPAKTHUYECKUX
3aa4ax

6.8

Brnagetp  MOHATMSMM ~ BIOMCAHHOTO W I[IEHTPAJbHOrO  yIJa,
HCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, YIiax MEXKIy XOpAamu
(CeKyIuMH) U yIJie MEXKIY KacaTelIbHOM W XOPAOW MpHU pEelICHUH
reOMETPUYECKUX 3a/1a4

6.9

BJ'IaJleTB IMOHATUCM OIMMCAHHOI'O YCTBIPECXYI'OJIbHUKA, IMPHUMCHATD
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

[IpumMeHsATh TOJIyYeHHBbIE 3HAHUS HAa TPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIENU ISl 3a7a4 peajbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIINE  BBIUMCIACHUS C  NPUMEHEHHEM  T0J00Us
U TPUTOHOMETPUH (IIOJIb3YSICh, IJI€ HEOOXO0IUMO, KaJbKYISTOPOM)
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IIpoBepsieMblie 3J1IeMEHTBI COIEPKAHUS

Kon [IpoBepsiemMblii AIIEMEHT COJIeP KAHUS
1 Hucna 1 BBIYUCIICHUS
11 KBagpatHeiii kopeHp u3 uucina. [loHstue o0 HppanMOHAIILHOM 4YHUCIE.
' JecsiTuuHble MPUOIMKEHUS UPPALIMOHATIBHBIX YUCE
CpoiicTBa apu(pMETHYCCKUX KBAJAPATHBIX KOPHEW HM WX MPUMCHCHHE
1.2 K  MpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPQKEHHUM M BBIYHCICHUSM.
JlercTBUTENBHBIC YMCTIA
1.3 | Crenens c LenbIM MOKa3aTeNieM U ee cBoiicTBa. CTaHaapTHAs 3allUCh YUCIIA
2 Anrebpanyeckue BBIPKECHUS
21 KBagpatHeli  Tpexuies, pa3lIOKEHUE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOYXHUTEIIN
2.2 AnreOpandeckas 1poos. OCHOBHOE CBOMCTBO alireOpaniecKkoi Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JIeJICHHUE anre0pandecKux apooei
2.4 PanmonanbHbie BRIp@KEHUS U UX IPEOOpa30BaHUE
3 YpaBHEHUS 1 HEpAaBEHCTBA
31 KBanpatHoe ypaBHeHue, GopMmyna KOpHEW KBaJgpaTHOTO YpPaBHEHMS.
' Teopema Buera
3.2 Penrenue ypaBHeHUHN, CBOAAIIMXCA K JIMHEMHBIM M KBaIPATHBIM
3.3 [Ipocreitmue 1poOHO-palIMOHATEHBIC YPABHEHUS
['paduueckas naTEpHpeTaLIvs YPABHEHU C IByMS MIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IBYMS IepeMeHHbIMU. [Iprmepsl pemenns cucrem
HEJIMHEHHBIX YPAaBHEHUM C IBYMS ITEPEMEHHBIMU
3.5 Pemenre TEeKCTOBBIX 3a7a4 aNreOpandeckKuM Criocooom
3.6 | YucnoBbie HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM IEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OAHOM MEPEMEHHOM
3.10 | CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
4 OyHKIIUN
41 [lonsitne Qynkuuu. OO6nacTe omnpeAeseHuss U MHOXKECTBO 3HAYCHHM
' Gyukipn. CrocoObl 3a1anus GyHKIU
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4.2 | I'padpux pynkuuu. UteHne cBONCTB PyHKINHU 1O €€ rpaduKy
4.3 | IIpumepsl rpadukoB GyHKIUH, OTpaX)aIOMINX peaTbHbIE MPOLECCH
44 @OyHKUIMY, ONHCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPONOPLUOHAIBHBIC
' 3aBHCUMOCTH, UX TPadUKH
45 | dyaknumy = X2, y=x3
46 | Oynkuum Y =+/X,y =X
4.7 ['padmyeckoe pemieHre ypaBHEHUN U CUCTEM YpaBHEHUI
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 [IpeacTaBieHye JaHHBIX B BUAE TAOJIHILL, JUArpaMM, rpapuKoB
59 MHOX€eCTBO,  3JEMEHT  MHOXECTBA,  IOJAMHOXecTBO.  Omnepanuu
' HaJ MHOXXECTBAMU: 00bEUHEHHE, IIEPECEUCHHE, JOTIOJIHEHNE
5 3 CpoiictBa  omepauuii ~ HaJ  MHOXKECTBAMHU: IIEPEMECTUTENBHOE,
' COYETATEIbHOE, PACIIPEACIUTENBHOE, BKIFOUECHUS
5.4 Hcnons3oBanne rpauyueckoro MpeacTaBICHUs] MHOKECTB ISl ONMKCAHUS
' peaJIbHBIX IPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.
55 N3mepenue paccemBaHus JaHHBIX. Jlucnepcus U CTaHAApTHOE OTKIIOHEHHE
' YHCIIOBBIX HAOOpPOB. J{narpamMma paccenBanus
DOnemeHTapHble CcOOBbITHS ciay4yaiiHoro omnbita. CoydaiiHble COOBITHS.
56 BepositHocTn coObITHiA. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
' coObitusiMu.  CrydaiiHpiii  BeIOOp. CBs3b  MEXAY MaJOBEPOSTHHIMHU
Y IPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU B IPUPOJE, OOILECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 | BUCAuYel BepUIMHBI, CBA3b MEXJAY YHUCIOM BEpUIMH U 4YHCIOM pedep.
[TpaBuiio ymHoxeHnus. Pemenue 3amgad ¢ moMmonisio rpados
[IpotuBomomnoxubie  coObitusi. Jlmarpamma  Diinepa.  OObenuHeHue
5.8 | u mepeceuenue coObiTuil. HecoBmecTHble coObITHS. DOpMysa CIOKEHUS
BEPOSITHOCTEU
5.9 YcnoBHas BeposTHOCTE. [IpaBuio ymHoxenus. HezaBucumbie coObITHS
[IpeacraBnenre »SKcnepuMeHTa B Buiae JepeBa. Pemienune 3amau
510 |Ha HaXOXKJCHHE BEPOSITHOCTEH C TOMOIIBIO JepeBa CIy4yalHOTO
AKCIIEPUMEHTA, AUarpaMm Ditsiepa
6 I'eomeTpus
6.1 YerpipexyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 | [IpsmoyronbHUK, poMO, KBaJpaT, MX MPU3HAKU U CBOMCTBA
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Tpanenus, paBHOOOKas  Tpameuus, €€ CBOWCTBA H  TPHU3HAKH.

6.3
[IpsamoyroJibHas Tpaneuus
6.4 Meron ynsoenus menuansl. Llentpanbnas cummerpusa. Teopema daneca
' U TEOpEMA O MPOIMOPIIMOHATBHBIX OTPE3KAX
6.5 Cpennue TuHUY TpeyrojbHUKa U Tpaneuuu. LleHTp Macc TpeyroiabHHUKa
6.6 [lonobue TpeyronpHUKOB, K0dpduiueHT mnoaodus. IlpusHaku momoOus
' TpeyrojibHUKOB. [IpuMeHeHune mogoOust mpu pelIeHUH MPAKTUYECKUX 3a7a4
6.7 @opmynbel U1 IUIOHIAAM  TPEYroJibHMKA, Mapajuiesiorpamma, pomba
' U TpAIeuu
6.8 CaoiicTBa 1uomage reomerpuueckux (uryp. OTHOIICHHE ILIOMAACH
' noJ00HBIX PUTYD
6.9 Brruucnenue miomasei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu  permeHun
' MPAKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAaHT'€HC OCTPOrO yrila MPSMOYIOJBHOTO TPEYrOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. | pPUTOHOMETPHYCCKHE
¢ynkiuu yrios B 30°, 45° u 60°
6.12 BrincanHble M EHTpaJIbHBIE YIJIbI, YIOJI MEXAY KacaTeIbHOM U XOPAOM.
' VYTIiabl MEXIY XOpJIlaMH U CEKYIIUMU
6.13 | BiucanHbie U OMMCAaHHBIE YETHIPEXYTOJIBHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpykHOCTed. KacaHue OKpyx HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kon [IpoBepsiemMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHMUs
pe3ynbTaTa
1 Yucna 1 BBIYUCIEHUS
11 CpaBHUBATH U yHOPSIOYMBATH PALMOHAIIBHBIE U UPPALIMOHAIBHBIC
' yucia
BrinonHTh aprdMeTudecKre NeUCTBYS C PallMOHAILHBIMU YUCIIAMH,
1.2 coueTasl YCTHbIC M MHUCHbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYUCICHUS
C UppalMOHAIIBHBIMUA YUCIIAMHU
13 HaxoauTe 3HaueHHs CTENIEHEH C LIEJIBIMUA MOKA3aTeNsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUIN
14 OkpyrisiTb  ACUCTBUTENBHBIE  YHUCHA,  BBINOJHATh  IPUKUIKY
' pe3yJibTaTa BRIYUCICHUH, OLIEHKY YHCJIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemate nuHeEWHbIE U KBajgpaTHbIE ypaBHEHUS, ypaBHEHWUS,
' CBOJSIIMECS K HUM, IPOCTENIINE TPOOHO-PALIMOHATIbHBIE YPABHEHHUS
Pemats cucTeMsl AByX JINHEWHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJTHO YpaBHEHHUE HE SIBJIACTCS
JIMHEVUHBIM
Pemarp TexcToBbIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIBIO
2.3 COCTaBJICHUSI yYPaBHEHUsI WM CHUCTEMBbI JBYX YpaBHEHUU C JBYMS
EePEMEHHBIMU
[IpoBoaANTE TPOCTEUIINE WCCICAOBAHUS YPABHEHUW W CHUCTEM
ypaBHEHHH, B TOM 4YHCJI€ C MNpPUMEHEHHEM TpaduiecKux
24 MIPEACTABICHUAN (HampumMmep, YCTaHAaBJINBATh, UMEET  JI
YpaBHEHHE WJIM CUCTEMA YpPaBHEHUN pEIICHUs, €CIU HMEET,
TO CKOJIBKO)
Pemiate  nuHElHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 n300paxaTh peleHre HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3aITUCHIBATh
pELIEeHHE C OMOILIBIO CUMBOJIOB
26 Pemate cuctembl JIMHEWMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pakaTh pEILICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C IIOMOIIIBIXO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIpHU PCHICHUU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

PacrmosnaBath  (QYHKIMH  W3YYEHHBIX  BHJIOB.  IlOKa3bIBaTh

CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH

rpagukoB QpyHkimi Buna: Y =kx, y=kx+b, Y=_,y=ax?+bx+c
X

B 3aBUCUMOCTH OT 3HaYCHHH KOA(P(PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA

byHKIMHA

3.2

[Ioka3piBaTh CXeMaTHMYECKU PacCIIOJIOKCHHUC Ha KOOp,ZIHHElTHOfI

m0ckocTu rpadukoB GyHKIUNA BUga Y =K , V¥ = [X| u onmceIBaTh

CBOMCTBa (DYyHKIIMIA

3.3

Crpoute M wu300pakaTh CXEMaTHUECKU TrpapuKyd KBaJApaTUUHBIX
(yHKUMIA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA MO UX

rpadukam

3.4

Pacno3naBaTh KBaapaTHuHyl0 (QYHKLHIO 1O (opMyse, TPUBOAMUTH
IpUMEpPbl KBaApaTHUUHbIX (YHKUUA M3 peasbHOM KU3HU, (PU3MKH,
reOMeTpUn

Apudmernueckas 1 reOMETpUYECcKas IPOrpeccuu

4.1

Pacnio3naBaTh apuMETHYECKYI0O U TEOMETPHUECKYIO MPOTPECCUH
MIPU pa3HbIX crioco0ax 3aaaHus

4.2

BBINONMHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (OpPMYNT N-ro dYiieHa
apu(pMETUYECKON U TEOMETPUYECKON MpOrpeccuii, CyMMbl MEPBBIX
N YIEHOB

4.3

I/I306pa>1<aTL YJICHBI ITOCJICAOBATCIbHOCTH TOYKAMHU Ha KOOpILI/IHaTHOI\/JI
IIIIOCKOCTH

4.4

Pemate 3amaun, CBSA3aHHBIE C YMCIOBBIMH IOCIJIEIOBATEIBHOCTSIMH,
B TOM UYHCII€ 33Ja4d W3 PEAIbHOM JXH3HU (C HCIOJIb30BAHHEM
KaJIbKYJISTOPA, TU(PPOBBIX TEXHOJIOTHIA)

BeposaTtHoCcTh U cTaTUCTHKA

5.1

W3Bnekate W mpeoOpa3oBbIBaTh WH(POpPMAIKIO, TPEIACTABICHHYIO
B Pa3IMYHBIX HMCTOYHHMKAX B BUAE TaOJNWIl, Tuarpamm, rpadukos,
NIPEJICTaBIISATh JaHHBIC B BUJE Ta0JHII, AMarpaMm, TpaduKkoB
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5.2

Pemmath 3amaun OpraHu30BaHHBIM MEPeOOPOM BApUAHTOB, a TaKXKe
C UCIIOJIb30BaHHMEM KOMOMHATOPHBIX NPABUI U METOJIOB

5.3

HMcnonp30BaTh oONHUCATEIbHBIC XapaKTCPUCTUKN JIA MaCCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHUCIIE
MOJIB3YSCh pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTh BEepOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbBITAX,
B TOM YHCIIE B OINbITAX C PABHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITUSIMU, B CEPUSIX HUCIBITAHUNM 10 TMEPBOr0 yCIexa, B CEpUsX
vcnblTaHui bepHyinu

5.6

HMMeTh mpeacTaBieHUE O CIIy4alHOM BEJIUYMHE W O PaCIpEAcIICHUN
BEPOSITHOCTEMN

5.7

NmMeTh mipeAcTaBieHUE O 3aKOHE OOJBIIUX YHMCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CJIy4YailHOM HM3MEHUYMBOCTH M O POJIM 3aKOHA
OOJIBILIMX YKCE B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MMOMOIIBI0 PA3JIMYHBIE BJIEMEHTHI MNPSIMOYTOJBHOTO TPEYrOJbHUKA
(«pemeHue MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). Haxonuts
(C TOMOIIBbIO KAJIbKYJSITOpA) JJIMHBI W YIJbl JJI HETaOJUYHBIX
3HAUYCHUN

6.2

[Tonp30BaThCA dbopmynamu MIPUBEIACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKIECHUS COOTHOLLICHUH
MEX1y TPUTOHOMETPUYECKUMH BETMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUII HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
MIPUMEHSITh UX TP PEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnanets moHsTHAMEH TIpeoOpa3oBaHUs MOI00Ms, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. [lomp3oBaThCs CBOMCTBAMHU MOI0OMS
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIIATH JJIMHBI M HaXOIUTH YTJIBI
y nojio0HbIX puryp. [IpumeHsaTh CBOMCTBA MOA00US B MPAKTUYECKUX
3ajadyaX. YMETh TMPUBOJUTH MPUMEPHl  MOAOOHBIX  GUTYP
B OKPY’KaIOIIEM MHUPE

6.5

ITons30BaTbCs T€OpEMaMn O IIPOU3ZBCACHHUHN  OTPE3KOB  XOpA,
O IMPOU3BEACHHUHN OTPE3KOB CCKYIIUX, O KBAaAPaTe KacaTeJbHON
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6.6

Ilonp30BaTbCd  BEKTOpaMH, IOHUMAaTb HUX  TI'€OMETPUYECKUU
U (QU3NYECKUN CMBICH, MPUMEHSITh UX B PEHICHUH T€OMETPHUYECKUX
u Qusndeckux 3amad. [[puMeHsITh CKaIsipHOE MIPOU3BEICHNE BEKTOPOB
JUISL HAXOXKJICHUS JUIMH U YIJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCIICHHUU T'COMCTPUICCKUX U IIPAKTUYCCKHUX 3a1a4

6.8

Brmagerp NOHATHAMM  TIPaBUJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, IUIMHBI yI'M OKPYKHOCTH W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero dacrted. IIpumeHsaTs
ITOJTyYEHHBIC YMEHHUSI B TPAKTUYECKUX 3a/1a9ax

6.9

Haxonuth ocu v IEHTPbl CUMMETpUU QUTYP, TPUMEHSTD ABHKCHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasix

6.10

[IpuMeHATh TOJMydYeHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTH
MaTEeMaTHYECKHE MOJICIH I 3a7ad pealbHOU JKU3HH W MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYMUCICHHWS C  NPUMEHEHHEM  TOJ00Us
U TPUTOHOMETPUYCCKHX (QYHKIMH (TIOJIB3YSICh, TJIe€ HEOOXOIMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS
1 Hucna v BBIYMCIECHUS
11 PaunoHnanpHble Ynciaa, UppalMOHANbHBIE YHCIa, KOHEYHbIE U OECKOHEYHbIE
' JCCSATHYHBIC TPOOH
MHOXECTBO JEHUCTBUTENIBHBIX YHWCEN, JCHUCTBUTEIIBHBIE YHCIA Kak
12 OecKOHEUYHbIE AECSITUYHBIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
' MEXKIY MHOXECTBOM JIEMCTBUTEIBHBIX YUCEI WM KOOPAUHATHOM MPSIMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YHACEI
1.3 Apudmernueckre AeMCTBUS C JEHCTBUTEILHBIMU YNCIAMU
N3mepenust, npuOimkeHus, oleHKU. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MUpa, JIUTEIBHOCTh MPOIIECCOB B OKpykaromem Mmupe. [IpubmmkenHoe
' 3HAUYEHHUE BEIWYUHBI, TOYHOCTh MNpUOMMKeHus. OKpyrjeHue YKcell.
IIpuknaka 1 OLlEeHKA pe3yabTaTOB BHIUYNUCICHUN
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 | YpaBHeHHs C OJHON IEpEMEHHOMN
2.2 JluneriHOE ypaBHEHHE. PelieHne ypaBHEHNM, CBOISIIUXCS K TUHEUHBIM
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2.3 KBangpaTHoe ypaBHeHue. Penenue ypaBHEHUM, CBOASAIIMXCS K KBAaIPATHBIM
24 buxkBanpatHoe ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHUN TpeTben
' U YETBEPTOM CTENEHEH pa3sioKeHUEM Ha MHOKUTEITU
2.5 Pemenue npoOHO-paimoHaIbHBIX YPaBHEHUN
2.6 | Cucremsl ypaBHEHUI
2.7 | YpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €T0 rpaduk
2.8 | Pemenue cucteM ABYX JIMHEWHBIX YPaBHEHUU C IByMs ITE€PEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEWHOE, a IPyroe —
' BTOPO# CTEIEHU
2.10 | I'paduueckas MHTEpIPETALHSI CUCTEMBI YPAaBHEHUH C ABYMS NIEpEMEHHBIMU
2.11 | Pemenne TEKCTOBBIX 3a71a4 anTreOpandecKuM CriocooomM
2.12 | YucnoBble HEpaBEHCTBA M UX CBOWCTBA
2.13 | Pemienuie TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.14 | Pemenne cucTeM JIMHEWHBIX HEPABEHCTB C OJTHOM MMepeMEHHON
2.15 | KBagpaTHble HEpAaBEHCTBA
516 ['padmyeckas nHTEpHIpeTaIsl HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMSI
' nepeMEHHBIMHU
3 OyHKIU
31 KBagpatuunas gynkius, ee rpaduk u cBoictBa. [lapabona, koopauHATHI
' BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPHUH MTapa0OJIBI
3.2 | I'paduxu dpynkmmii y = kx, y = kX + b u ux cBoricTa
3.3 I'paduxu pynxuuii Y = _, y = X3 u ux cBoiicTBa
X
34 |T'paduxu pynkumii Y =+/'X,y =|X| u ux ceoiictBa
4 YucnoBble MOCIEA0BATEILHOCTH
OmnpeneneHre M CHOCOOBI 3aJaHUSl YUCIOBBIX IOCIIEIOBATEIbHOCTEH.
4.1 3ajaHue MOCeI0BaTEeIbHOCTH PEKyppeHTHOU (opmynoil u dopmynoi
N-TO YjIeHa
4 Apudmernueckas nporpeccusi. Dopmynsl N-ro uieHa apupMeTUIECKOn
' IPOrPECCHH, CYMMBI MIEPBBIX N YJIEHOB
43 I'eomerpuueckas mnporpeccusi. Dopmysibl N-To 4YjeHa TEOMETPUUYECKOU

IIPOTPECCHUU, CYMMBI ITIEPBBIX N YWICHOB
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N300paxeHne 4iaeHOB apHUPMETHUECKON M T€OMETPHUYECKOW MpPOrpeccHii

4.4 TOYKaMH Ha KOOPJUHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
poct
4.5 | Co>xHbIE NPOLICHTHI
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpenactaBnenne MaHHBIX B BUAE TaOMWIl, [auUarpamMM, TpaguKOB,
5.1 UMHTEpOpeTalysl JaHHbIX. UTeHWe W NOoCTpoeHue TabdJuL, Juarpamm,
rpauKoB MO peaabHbIM JIaHHBIM
5.2 [lepecTanoBku U pakTOpUal
5.3 CoueraHus ¥ YUCIIO COYETAHUN
5.4 Tpeyronsuuk [ackans. Pemenue 3a1a4 ¢ UCronb30BaHEM KOMOMHATOPUKH
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOP TOYKH U3 (PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepuist HICOIBITAaHUM 10 IEPBOTO ycexa
57 Cepus ucnibitanuii bepaysnnu. BeposTHOCTH COOBITUI B CEpUU UCTIBITAHUI
' bepuyniu
5.8 CiydaiiHas BEJIMUYMHA U PACTIPEICIICHUE BEPOSTHOCTEN
59 MaremaTtudeckoe oxujaaHue u aucrepcus. [IpuMepbl MaTeMaTH4eCKOro
' OXKHMJIaHUS KaK TEOPETUYECKOTO CPEITHETO 3HAUCHUS BEJIMUHUHBI
510 MaremaTH4ecKoe O0XKHUJIAHWUE W JIUCIIEPCUS CIIYYallHOW BEJIWYMHBI «YHUCIIO
' YCIIEXOB B CEpUH MCHIBITAHUN bepHyum»
511 [TousTre o 3akoHe OonbIIMX uncell. 3MepeHne BEpOSITHOCTEN C TOMOIIbIO
' 4acTOT. PoJib ¥ 3HaueHUE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U 0OIIEeCTBE
6 ['eometpust
6.1 Cunyc, kocunyc, Tanrenc yroB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbl IPUBEACHUS
Pemenne TtpeyrosbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mnpakTUYeCKHX 3aJay C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB
U TEOPEMbI CHHYCOB
6.3 ITpeoOpazoBanme nmogodus. [1ogo0ue COOTBETCTBEHHBIX AJIEMEHTOB
6.4 TeopemMa 0 TPOU3BENECHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
' OTPE3KOB CEKYLIUX, TEOPEMA O KBAaApaTE KacaTeIbHOM
6.5 Bektop, mmMHa  (MOIyZb)  BEKTOpA, COHANpPAaBJIECHHBIE  BEKTOPBI,

ITPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BEKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpallMM HalZ BCKTOPaMMU. Paznoxxenue BCKTOpa
I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

Koopaunatel Bekropa. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE

66 JUIS HaXO0X/I€HU JUIMH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PABHEHHUSI IPSIMOM U OKPY’KHOCTH

6.7 | B KOOpAMHATAaX, IEPECEUECHUE OKPYKHOCTEN U MpsAMBbIX. MeToa KoopauHat
U €0 MPUMEHEHUE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKU

6.9 JlnnHa oKkpy>KHOCTHU. ['pajtycHast u paaraHHas Mepa yria, BBlYMCICHUE AJINH

' JyT OKPYXKHOCTEH
6.10 |Ilmomanp Kpyra, CEKTOpa, CErMEHTa
6.11 JIBM>KeHHS TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (GUryp (dJIeMeHTapHbIC

npencrapienus). [lapannensubiit nepenoc. [loBopot
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NEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA IO MATEMATUKE

Jli1s mpoBeieH!s] OCHOBHOT'O TOCYJapCTBEHHOI'O 3K3aMeHa 10 MaTeMaTHKe (fanee —
OI'D mnmo wmaremaTuke) UCHOIb3yeTCs TMepeueHb (KoaAu(UKaTop) MpPOBEPSEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl

OCHOBHOTO 00TIIeTO 00pa30BaHUs U DJIEMEHTOB COJCPKaHMUS.

IIposepsiembie Ha OI'D Mo maremaruke Tpe0OOBaHHMSA K pPe3yJibTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI
OCHOBHOU 00pa30BaTeIbLHOM MTPOTPaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue ornepupoBaTh IOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepanuy HaJ MHOXXECTBAMH; YMEHHUE OIEPUPOBATh IMOHATUSMMU:
rpad, cBsa3HBIA Tpad, nepeBO, LUK, MPUMEHITh WX TMPHU PEIICHUU
3aJlay; yMEHHE UCI0JIb30BaTh IpauuecKoe MpeACTaBICHHE MHOKECTB
JUJIsSL ONTMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHUM, IPU PEIICHUU 33/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMHU: ONPEAECIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME paCllO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue olepupoBaTh NOHATUSAMU: HATypaJIbHOE YHUCIIO, IIPOCTOE
U COCTaBHOE 4YUCJIO, AEIUMOCTb HATypajbHBIX 4YHUCEJ, NPU3HAKU
JEIUMOCTH, LIEJI0€ YHCIO, MOAYJIb YHcia, OOBIKHOBEHHas JpoOb
U JecATUYHas 1poOb, CTAHIAPTHBIN BUJI YUCIIa, PALIMOHAIBHOE YHUCIIO,
UPpALMOHATIBHOE YHUCJIO0, apU(PMETUUYECKU KBAAPATHBIA KOPEHbD;
YMEHHE  BBINIOJHATH  JEWCTBUS  C  YUCIAMHU, CpPAaBHUBATH
U YNOpANOYMBATH YHCIIA, NMPEACTABIATh YHCIA HAa KOOPAMHATHOM
IpAMOM, OKPYIVIATH YMCIA; YMEHHUE JeNIaThb INPUKUIKY U OLIEHKY
pe3yapTara BIYACICHUN

YMeHue onepupoBaTh NOHATHUAMU: CTEIEHb C LEIbIM IIOKa3aTeleM,
apu(MeTryecKuil KBaJIpaTHBIN KOpEeHb, MHOTOUJICH, ajaredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENEeHU
Oonbllle €IUHUIIBI; YMEHHUE BBINOJHATH pPacyeThl MO (Qopmynam,
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npeoOpa3oBaHus  UENbIX, JIpPOOHO-pAllMOHANBHBIX  BBIPAXKEHUHN
U BBIPAXKEHUU C KOPHSIMU, PA3JIOKEHUE MHOTOWICHAa HA MHOXUTENH,
B TOM UHCJIE€ C HCIOJIb30BaHHEM (OpMyT pa3HOCTH KBaapaToOB
U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATUSAMU: YMCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHHUE PelIaTh JIMHEWHBIE U KBAIPATHBIC YPABHEHUS,
JPOOHO-pallMOHAJIBHBIE YPABHEHMSI C OJHOW MEPEMEHHON, CHUCTEMBbI
JBYX JIMHENHBIX YPAaBHEHUM, TUHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PEIICHUU 3a1a4 U3 IPYTUX [IPEIMETOB
M TPaKTHYECKMX 3aJa4; YMEHHE UCIIOIb30BaTh KOOPJIWHATHYIO
OpSIMYI0O M KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)K€HHs peleHui
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MOHATUAMU: PYHKIUSA, Tpa@uK PYHKIIMHU, HYITU
byHKIUH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HAUMEHbIIEE 3HAYCHUS
byHKUINY; yMEHUE ONepUpOBaTh HOHATUSMU: npsimas
OPONOPLUMOHANIBHOCTb,  JIMHEHHAas  (YHKIMs,  KBaJpaTH4YHas
GbyHKUHs, oOpaTHas MPOMOPIUOHAIBHOCTh, Mapabona, runepoOona;
yMEHUE CTpOUTh Tpaduku (QyHKIMI, HMCHOAB30BaTh TIpaduKu
UL ONpPEACIICHUS  CBOWCTB  IIPOLECCOB U 3aBUCHUMOCTEW,
JUISL pelleHus 3a7ad W3 JAPYTUX Y4eOHBIX MPEAMETOB M pPEabHON
KU3HU; YMEHHME BbIpakaTb (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

Ymenue ONEPUPOBATH NOHATHSIMMU: MIOCJIEN0BATENBHOCT,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPEeCcCUU;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA MOCHEAOBATEIBHOCTEH, (OPMYIJIBI CYMMBI
¥ OOWIEero yjeHa MpU PelieHuH 3a/lad, B TOM YHCIIe 3a7a4 U3 JPYyrux
y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemaTh 3a/la4yd pa3HbIX THUIOB (B TOM YHCJIE HA MPOLICHTHI,
JOJIM U YacTH, JIBIJKEHHE, padoTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U YCJIYT, HAJIOTH, 3a/1a4d U3 00JIACTH YIPABIEHUS JINYHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATh BbIPAXKECHMUS,
YPaBHEHMs, HEPAaBEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3aJauyH,
UCCIIEIOBATh MOJyYEHHOE PELICHUE U OL[CHUBATh MPaBA0NO0I00HOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue oneprupoBaTh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOEIPEHHBIN
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U PAaBHOCTOPOHHHMI TPEYTOJbHUKH, MPSIMOYTOJBHBIA TPEYTOJIbHUK,
MeanaHa, OMCCEKTpHCca U BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMMm, pomoO, TMPSAMOYTOJbHHUK, KBajapaT, Tparnenus;
OKPY>KHOCTB, KPYT, KacaTeiabHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue peuiaTh 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOMN
KHU3HHU, HA HAaXOXJEHHE I'€OMETPUYECKUX BEJIHYUH C MPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp u (HakToB

10

YMeHue omnepupoBaTh IMOHATUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh M MEPHEHIUKYISIPHOCTD NPSIMBIX,
yroia MEXAy MpsSMbIMH, NEPHEHAMKYJAp, HAKIOHHAs, MPOEKIus,
nosobue puryp, noJo0OHbIE TPEYTrOJIbHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM M TPSIMOW; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO
u nojobue ¢Guryp, mapauieabHOCTh U NEPHEHAUKYISIPHOCTh MPSIMbIX
B OKPY’KaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHSATUAMH: [IJIMHA, PACCTOSHUE, YTOJ
(BemUMHA yIJIa, CHHYC M KOCHUHYC yrjla TPEyroJbHHUKA), TUIOIIAb;
YMEHHE OIIEHHUBATh pa3Mephl IMIPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM
MUpE; YMEHUE MNPUMEHATH (OPMYJIBI MEpUMETpa W IUIOHIATU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAJH Kpyra, oobema
NPSIMOYTOJILHOTO MapaJijieienuIie/ia; YMEHUE NPUMEHATh MPU3HAKU
pPaBEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CyMME YTJIOB TPEYroJibHUKA,
TeopeMy ITudaropa, TPUTOHOMETPUYECKHUE COOTHOILICHUS
JUUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUH, TIIOMIAAeH

12

YMeHue wu300pakarb IUIOCKME (UTYpl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHBbIE (GUIYPHl OT PYKH, C TIOMOIIbIO YEPTEKHbBIX
UHCTPYMEHTOB U DJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
VI CUMBOJIBHOMY OIHMCAHHIO

13

YMeHue onepupoBaTb MOHATUSMH: NPSIMOYTOJbHas CHCTEMA
KOOpPAMHAT; KOOPAMHATBI TOYKHM, BEKTOp, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpPA HA 4YHCIO, CKASIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJIb30BATH BEKTOPbI M  KOOPIWHATHI
JUIS TIPEICTABIIEHUS JAHHBIX U PELICHUs 3a7a4, B TOM YUCIIE U3 IPYTUX
y4€OHBIX MPEAMETOB U pEeabHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSTHUSMU: CTOJOMKOBBIE U KPYTOBBIC
qyarpaMMbl, TaOJMIBI, cpeaHee  apudmeThyeckoe, MeauaHa,
HanOOJIbIIIeE U HAWMEHBIIIeEe 3HAYCHUS, pa3Max YHCIOBOTO Ha0Opa;
yMEHUE W3BJIEKATh, HMHTEPIPETUPOBATH W  MPeoOpPa3OBHIBATH
uH(pOpMaIMIO, TPEJICTABICHHYI0O B TaOMMIax M Ha JuarpaMmmax,
OTPAXKAIOIIYI0 CBOICTBA M XapaKTEPUCTUKHU PEATbHBIX MPOLIECCOB
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U SIBJICHUH; yMEHUE paclio3HaBaTh HW3MEHYMBBIE  BEIMYHUHBI
B OKPY’KaIOIIEeM MHUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CITy4YalHBIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (3JEMEHTAapHBIA HCXOJ)
CIIy4ailHOTO OMbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSITHOCTU CIIy4allHBIX COOBITHMH B OIBITaxX
C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHHE pEIIaTh
3a/1aud METOJOM OPTraHM30BaHHOTO Tepedopa M C UCIHOJb30BaHUEM
IIPAaBWJIa YMHOXXCHUS,; YMEHHE OLICHHBATh BEPOSTHOCTU PEAIBHBIX
COOBITHII M SIBJICHUW, MOHUMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX
U MAaJOBEPOSTHBIX COOBITHII B OKpYXalOUIEeM MHUpPE U B KHU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YHUCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOIAUIMNA HU3YUYCHHBIM METOMA IJisi PEelIeHUs
3a7a4u, MPUBOAUTH IMPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEN
B IIPUPOJIC U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTUKH!
B HCKYCCTBE, ONUCBHIBATH OTECJIBHBIE BBIJAIONIMECS PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUA MATEMATHKW KAaK HAayKW, MPUBOJUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX ABTOPOB B OT€UYECTBEHHOM
Y BCEMUPHOU UCTOPHUH

IlepedeHb 2JIeMEHTOB coAep:KaHus, IpoBepseMbIx Ha OI'D mo maremaruke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BbIYUCICHUS
1.1 HarypanbHbie u uenblie uncia. [TpuzHaku JeIMMOCTH HENbIX YUCETT
1.2 OOBIKHOBEHHbIE W JICCATHUYHBIC JpOOH, TPOIEHTHI, OECKOHEUHbIE
MEePUOINYECKUE TPOOHU
1.3 PaunonanpHbpie uncia. ApudMeTHYECKHe Olepauuu € panudoOHAIbHBIMU
qycllaMu
1.4 JeiicTBuTenbHBIC ynciaa. ApudMeTHIecKre onepaiuu ¢ IeMCTBUTEIIbHBIMU
YHUCIIaMU
1.5 | [IpubnwmxeHHbIe BBIUMCICHUS, MPABWIA OKPYTJICHUS, IPUKUIKA M OICHKA
pe3ynbTaTa BhIYMCIECHUN
2 Anrebpanydeckue BbIpaKeHUS
2.1 BykBeHnHbIe BhIpaxkeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )
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2.2 Crenenb c 1enbiM nokazaresieM. CTENeHb ¢ palliOHaIbHBIM MTOKA3aTEeIEM.
CBoiicTBa cTeNeHH
2.3 MHorouieHsbI
2.4 AnreOpandeckas apoOb
2.5 | Apudmernyeckuii KOPEHb HaTypaJIbHON CTEMEHH. JeiticTBus
¢ apu(pMeTHIECKUMHU KOPHSIMHU HATYpaJIbHOM CTENEHU
3 VYpaBHEeHUS 1 HEpaBEHCTBA
3.1 |llensle u apoOHO-panMoHaNbHbIE YpaBHEHHs. CHUCTEMBI U1 COBOKYITHOCTH
YpaBHEHUI
3.2 | Uensle u npoOHO-paiioHaabHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBbie MOCIeA0BaTEILHOCTH
4.1 ITocienoBaTenbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
4.2 | Apupmernueckas U reomerpudeckas nporpeccur. dopmyna croXHBIX
MIPOLICHTOB
5 OyHKIUN
5.1. | ®ynukuuda, crnocoObl 3ananus ¢yHkuuu. ['padpux dynkuuu. OO6macth
ONpeAeNeHusT M MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢yHkum.
[TpoMexyTku 3HaKomocTostHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLIHU.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HawuOonbiiee M HauMeHbIliee
3HaueHNe PYHKIIMH Ha TIPOMEXKYTKE
6 KoopanHaTel Ha IpsAAMON U TNIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJIbHUKU
7.4 OKpyXHOCTb U Kpyr
7.5 N3mepenne reoMeTpuueCKrUX BEIMUNH
7.6 | BexTopsl Ha MJI0CKOCTH
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8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucatenbHas CTAaTUCTHKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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