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@denepanbHas paboyasi mporpaMma o ydeOHOMY TMpeaMeTy «MareMaTukay
(6a30BbIN YpOBEHB) (J1aJI€€ COOTBETCTBEHHO — IMPOrpaMMa Mo MaTeMaTUKe, MaTEMAaTHKA)
BKJIFOYACT TMOSCHUTEIBHYIO 3alMCKy, COJAEp)KaHWe OOy4YeHHs, IUIAHUPYEMbIC
pe3yJIbTaThl OCBOCHHUS TPOTpaMMBI 1O MaTeMaTHKe, TeMaTHYeCKOoe IUIAaHHPOBAHHE,
nepeveHp (KoaupukaTop) pacmpenesieHHbIX MO KiIaccaM IMPOBEPSIEMBIX TPEOOBaHUHN K
pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMs U PJIEMEHTOB COJIEP)KaHUsI IO MaTeMaTHKe, TNepedeHb (KoaupuKaTop)
MPOBEPSIEMBIX TpeOOBaHWU K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOU
MIPOrpaMMbI OCHOBHOTO 00IIIero 00pa30BaHUs U AJIEMEHTOB COJIEP KaHUS 10 MaTEMaTHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MareMaTtWke s oOydarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMe mo MareMaTUKE YUYTECHbI MJCU U TMOJIOKCHUS
KOHIICIIMU PAa3BUTHS MaTeMaTHUYeCcKoro oopasoBanus B Poccutickoit @exneparu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYHIaMEHTAIbHBIE CTPYKTYPhI HAIlIETO MUPA —
MIPOCTPAHCTBEHHBbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIIHUX,
YCBAaMBAEMbIX B HEMOCPEIACTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUS HAYUHBIX W MPUKIAJAHBIX UJiei). MatemaTuyeckue 3HaHUsI 00ECIIeYnBaIOT
MMOHMMAaHUE TMPUHIUIIOB YCTPOWCTBA W HCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCHPUSATHE W HMHTEPIPETALUIO COLMAIBbHOW, SKOHOMHUYECKOW, IMOJUTHYECKOU
nH(pOpMaIuu, Jal0T BO3MOXKHOCTH BBIMOJHSATh PACU€Thl UM COCTABJISATH aAJTOPUTMBI,
HaXOJUTh U IPUMEHSTH (DOPMYJIBI, BIAJETh MPAKTUYECKUMU TPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN M TOCTPOEHUM, YUTaTh MH(POPMAIIMIO, TIPEICTABICHHYIO B BHUJE TaOJIHII,
auarpaMM U rpaduKoOB, JKUTh B YCJIOBUSX HEOIMPEJACICHHOCTH U TIOHUMATH
BEPOSITHOCTHBIN XapakTep CIyYyalHbIX COOBITHH.

N3yuenne marematvku (QopMUpyeT Yy OOydYarOIIMXCSd MaTeMaTHYECKUW CTUITh
MBIIIUICHUS, TIPOSIBIISIIOIINICS B ONpEIeIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaroniuecs
OCBaMBAIOT TaKWe€ NPUEMbl W METOJAbl MBIIIJICHUS, KaK HWHIYKIUS WU JACTYKIHA,
000011IeHNe U KOHKPETH3allus, aHAIN3 U CUHTE3, KJIacCU(pUKAIUSI U CUCTEMATHU3AIINS,
abcTparupoBanue u aHajgorus. OObEKTh MATEMATUYECKUX YMO3AKIIOUECHUM, TpaBUiia UX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHHU3M JIOTHYECKHX MOCTPOSCHUM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHUs (OpMyIUpOBaTh, OOOCHOBHIBATh M JOKA3bIBATh CYXACHHS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIIUICHHE. M3yueHne MmareMaTuku oOecredyrBaeT
dbopMHpoBaHrE AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIUICHUS W BOCIHUTAHUE YMCHHM
NEUCTBOBaTh MO  33JlaHHBIM  QJIrOPUTMaM,  COBEPIICHCTBOBATh  HM3BECTHBIE
U KOHCTPYMpOBaTh HOBBIE. B mpoliecce pemieHust 3agady — OCHOBHOM ydeOHOM
NEATEeIbHOCTH HAa YpPOKax MaTEeMAaTHUKU — Pa3BUBAIOTCA TBOpYECKass W IPUKIIATHAS
CTOPOHBI MBIIILICHUSL.



OOyueHue mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATH y OOYYAIOIIUXCS TOYHYIO,
paloHa bHyl0 U MH(OOPMATHBHYIO pedb, YMEHHE OTOMpATh HauOoJee MOAXOJAIINE
SI3bIKOBBIC, CHUMBOJMYECKHE, TpauyecKue CpelCTBa ISl BBIPAXKEHUS CYXKIACHUU U
HAIJISIAHOTO UX MPEICTABICHUS.

[Ipy u3yueHUM MaTeMAaTHKH OCYIIECTBISIETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUSAMHU O MPEIMETE U METOJAX MAaTEMAaTUKH,
WX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MIPUMEHEHUSI MAaTEMaTUKH JIJI PEUICHUS] HAYUHBIX U MPUKJIATHBIX 3a7a4.

[IpuopureTHbiMu TeNIMU OOydeHHs] MaremaTuke B 5-9 Kiaccax SIBISIOTCS:

dbopMHupOBaHUE IEHTPATBHBIX MATEeMATHYECKUX TOHITHH (YHCIIO, BEITUYHMHA,
reomeTpudeckas Gurypa, NepeMeHHas, BEpPOSTHOCTb, (YHKIMS), 00ECIECUMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUS 00YUYarOIINXCS;

Mo/BEICHUE OOyYaronIMXcsi Ha JOCTYIIHOM [UJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXAIOIIEr0 MUpa, TOHUMAHUE MAaTEMAaTHUKU KaK 4acTH
oO1el KyJIbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKHX CHOCOOHOCTEM OO0yuarommxcs,
MIO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTH MBIIUICHUS,
HMHTEpeca K U3YUYECHUIO MaTeMaTUKH;

dbopmupoBaHre (PYHKIMOHAIBHOM MATEMAaTHYECKOM TPaMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS MATEMAaTHUECKUX MTOHSATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX J>KU3HEHHBIX CHUTYyallMsX W TPH H3YYEHUH NPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHUCHUMOCTEd W 3aKOHOMEPHOCTEH, (QOpMyIHpoOBaTh HUX Ha A3BIKE
MaTeMaTUKH U CO3/1aBaTh MAaTeMaTUYECKUE MOJEIU, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUl ammapaT JJisg pelieHUus MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH MTOJTYUYEHHbBIE PE3YIIbTATHI.

OcCHOBHBIEC TUHUU COJIEP>KAHMSI POTPAMMBI 110 MaTemaThke B 5—9 kiaccax: «Hwucna
U BBIYUCICHUS», «Anredpa» («AnreOpandyeckue BbIpOKEHUS», «YpaBHEHUSA U
HepaBeHCTBay ), «Dyukmm», «['eomerpus» («I'eomeTpruueckne GUTypsl U UX CBOMCTBAY,
«M3MepeHne TreoMeTpUYEeCKUX BeIUYUH»), «BeposTHOCTh M cTaTUCTHKa». J[aHHbIE
JUHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXass B COOTBETCTBUM C COOCTBEHHOU JIOTHUKOM,
OIHAKO HE HE3aBUCUMO OJIHa OT JpPyrod, a B TECHOM KOHTaKTe U
B3aUMOJIECTBUH.

Conepsxanue mporpaMMbl IO MaTEMaTUKE, paclpeeIeHHOE M0 ToJaM 00y4YeHus,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHITUITHATBHBIM
BOnpocaM  oOydJaromiyecsi  oOpamiajiuch  HEOJHOKpPATHO, UYTOOBI  OBJIAJICHUE
MaTeMaTHYECKUMHU TIOHATUSIMH M HaBBIKAMHU OCYIIECTBJISIIOCH IOCJIEAO0BATEIBHO
U TOCTYNATENIbHO, C COOJIIOJICHHEM MpPHUHIMIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJINCh B OONIyI0 CHCTEMY MAaTE€MaTHYE€CKHX MPEACTABICHUN O0yYarommxcs,
pacumpsist ¥ yriryousist ee, 00pa3yst MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OO0 maTtemaTHKa SIBISETCA 00sA3aTEIbHBIM yU4eOHBIM
IpeIMETOM Ha YPOBHE OCHOBHOIO obOmiero odpaszosanus. B 5-9 knaccax maremartuka



TPaIUITMOHHO U3Yy9aeTCs B paMKax CIEAYIONINX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«MaremaTtukay, B 7-9 kimaccax — KypcoB «Anredpay (BKIItodasi 3€MEHTHI CTATUCTUKA |
Teopun BeposATHOcTeR) W «['eomerpus». Ilporpammoil Mo MaTeMaTWKe BBOIUTCS
CaMOCTOSITENIbHBIN YIeOHBINH Kypc « BepOSTHOCTh U CTATUCTHKAY.

OO6miee 9MCIIO YacoB, PEKOMEHIOBAHHBIX I M3yYCHHUsS] MAaTeMAaTHKH (0a30BBIN
YPOBEHBb) Ha ypOBHE OCHOBHOTO 00IIero obpasomanus, — 952 dyaca: B 5 Kjacce —
170 gacoB (5 wacoB B Hememo), B 6 kimacce — 170 gaco (5 wacoB B Henmeno), B
7 xnacce — 204 gaca (6 yacoB B Hefien0), B 8 kinacce — 204 yaca (6 yacoB B HeJlel0), B 9
kiacce — 204 Jaca (6 4acoB B HEJIEIIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

HBy‘IeHI/IC MAaTCMATUKHN Ha YPOBHC OCHOBHOI'O O6HICFO 06pa30BaHI/I}I HaIIpaBJICHO Ha
JOCTHIKCHHC O6y‘{aIOIHI/IMI/IC5I JJMYHOCTHBIX, MCTAIIPpCIMCTHBIX W IIPCAMCTHBIX
O6paBOBaTCJILHI>IX PE3YIIBTATOB OCBOCHHA yqe6H0r0 npcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YIbTATBI OCBOCHU: ITPOTPAMMEBI 110 MAaTCMATHUKC XaPAKTCPU3IYIOTCA:

1) maTpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHXKEHUAM POCCUHUCKHMX MAaTEMaTUKOB U POCCUUCKOMU
MAaTEMATUYECKON WIKOJbI, K HMCIOJb30BAHUIO ATHX JOCTHXKEHUW B APYTHX HAyKax U
IIPUKIIAIHBIX chepax;

2) rpa;kIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPEICTaBICHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUH, IPOIEIYP TPAKITAHCKOTO OOIIIECTBA (HapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKICHUIO STUYECKHX MpOOJeM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTIKEHUW HAayKH, OCO3HAaHHEM BaXXHOCTU MOPATbHO-3TUUYECKHUX
IIPUHITUIIOB B JICSITEIBHOCTH YUYEHOTO;

3) Tpya0BO€ BOCTIUTAHHE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTH€ B pEIICHUM NPAKTHYECKUX 3aaad
MaTEMaTUYECKOM  HAINpPABIEHHOCTH, OCO3HAaHUEM BAXXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWHM BCEM JKM3HU JUIsl YCIENHON TpodeccruoHambHOMI
NEeSATEIBHOCTH W Pa3BUTHEM HEOOXOJAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM
U TOCTPOEHUEM HHJIMBHIYalIbHOM TPACKTOPUU OOpa30BaHUS M >KMU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTnvecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAILHOMY M DCTETHYECKOMY  BOCIIPHSATHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPELIEHUH, PpacCyKICHHH, YMEHHIO BUJEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO MO3HAHUSI:

OpUEHTALMEN B NEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSl UEJIOBEKa, MPUPOJABl M OOIIECTBa,
MOHMMAaHUEM MAaTEMaTH4YEeCKOW HayKu Kak c(ephl UeIOBEUECKOM AeITeTbHOCTH, ITAlOB
€€ pPa3BUTHs W 3HAYMMOCTH JUI1 pPa3BUTUA LMBWIM3ALMUHU, OBIAIACHUEM S3BIKOM



MaTeMaTUKM W MaTeMaTHUYEeCKOM KyanypOﬁ KaKk CpCcACTBOM IIO3HAHUA MHpA,
OBJIaACHHUCM HpOCTGfIH.IHMH HaBBIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BOCIIUTAaHMeE, (¢opmupoBanue KYJbTYPbI 310POBbS
U SMOIMOHAJIBLHOTO 0JIATONOJTY M
TOTOBHOCTBIO IPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEpPECcax CBOETO 3J10POBbS,
BEJICHUSI 3JI0POBOr0 00pasza »KU3HHU (3I0pOBOE NMUTAHUE, COATAaHCUPOBAHHBIA PEKUM
3aHATUN U OTABIXA, peryJsipHas pu3ndeckasi akTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOErO IpaBa Ha OMMOKY M TaKOro e IpaBa JIPyroro
YeJI0BEKa;

7) IKOJIOTHYECKO€E BOCIIUTAHNE:

OpUEHTalluell Ha TPUMEHEHUE MaTEMaTHYECKUX 3HAHUW /I pEIIeHHs 3a7ad B
00JIaCTU COXPAHHOCTU OKPYXAIOIIEH CpeJibl, TJIaHUPOBAHUS MOCTYIKOB M OIEHKH HX
BO3MOJKHBIX TIOCJIECTBUNA JJIS OKPY’KAIOIIEW Cpelbl, OCO3HAHUEM TIJI00ATBHOTO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanus K N3MEHSIIOIMMCS YCJIOBHSAM COIMAILHOI U MPUPOIHOI CPebI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBUSIX HEONPEIEICHHOCTH, TOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS y JPYTHUX JHOAeH, mpuoOpeTarb B COBMECTHON JEATEIbHOCTH HOBBIC 3HAHMS,
HABBIKA U KOMIIETEHIIUH U3 OIIbITa IPYTHUX;

HE00XO0AMMOCTHIO B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM YKCIie (POPMYIHPOBATH
UJIeH, IOHATHUS, TUNIOTE3bl 00 O0BEKTAX U SIBJICHUSX, B TOM UHCJE PaHEe HE U3BECTHBIX,
OCO3HaBaTh J1e(ULUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYH CUTYAILMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIINIA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELLICHUS
U JieficTBUsA, GOPMYJIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJ/IbTATBI

B pesynbTaTe ocBOEHUS TPOrpaMMbl IO MAaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanusi y oOyudaromierocsi OyayT chOpMHUPOBAHBI METANPEIMETHBIC PE3YNIbTATHI,
XapaKTEPHU3YIONIUECS OBJIAJICHUEM I103HABATCIIPHBIMA YHUBEPCAIBHBIMA YICOHBIMU
JNEUCTBUSAMH, KOMMYHUKATUBHBIMH  YHUBEPCAJTbHBIMU  YYCOHBIMU  JCHCTBUSMH,
PETYISTUBHBIMU YHUBEPCAITBHBIMU YI€OHBIMU JICUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS

[To3naBarenbHble ~ yHHMBepcaJibHble  y4yeOHble  JeWcTBUS  OOECIeYHBAIOT
(opmupoBanre 6a30BbIX KOTHUTUBHBIX MPOIECCOB 00ydaromuxcs (OCBOCHHE METO/I0B
MO3HAHUS OKPYXKAIOIEro MHpa, NPUMEHEHHE JIOTUYECKHUX, HCCIIEA0BATEILCKUX
oreparuii, ymeHuit pabotats ¢ nHpopmManuen).



Ba3oBble Jornueckue 1eMcTBUSA:

BBIIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHSITHH, OTHOIICHUNA MEXIY TMOHSATHSAMH, (POPMYIHPOBATH OIpEaCTICHHUS
NOHATUN, YCTaHaBIMBATh CYIIECTBEHHBIM NpU3HAK KIacCU(PUKAIMK, OCHOBAaHUS JJIs
0000LIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATBh, (DOPMYJIMPOBATh U PEOOPA30BbIBATH CYKACHUS: YTBEPAUTEIbHbIC
Y OTpULIATEIbHBIE, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPEUHS
B (akTax, JaHHBIX, HAONIOACHUAX M YTBEPXKICHUSAX, NpeIaraTb KpUTEPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

OPOBOJUTH BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€IyKTUBHBIX
Y UHAYKTUBHBIX YMO3AKJIFOUCHNUW, YMO3aKIIOUEHUN 110 AaHAJIOTHH;

pa3buparh  J10Ka3aTeIbCTBA  MATEMAaTUYECKUX  YTBEPXKACHUU  (TIpsMble
U OT TPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECJIOXHbBIE JOKa3aTelbCTBA
MaTeMaTh4ecKuX (PakTOB, BBICTpAWBATh APryMEHTALMIO, MPUBOJUTH MPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh CHIOCOO pelleHHs] y4eOHOU 3a/auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
penieHusi, BHIOMpaTh HauboJee MOAXOIAIIMI ¢ YYETOM CaMOCTOSITENIbHO BBIIEIECHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBare/ibCKue IelCTBUS:

WCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIbCKUNA HMHCTPYMEHT TO3HAHUSA,
(hopMyIIMpPOBaTH BOMPOCHI, (PUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIBHO
yCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHPOBATH THUIOTE3y, aprYMEHTHPOBATH CBOIO
MO3UIINIO0, MHCHHE,

IPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY HECJIOKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBIICHUIO OCOOEHHOCTEH MaTEMaTHUYEeCKOTO 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;

CaMOCTOSTENbHO (OPMYJIMPOBATh OOOOIICHUS ¥ BBIBOJALI IO pE3yJIbTaTaM
MIPOBEICHHOTO HAOJIOIEHUs, UCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O00OIIICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMporlecca, a TakKe BBIIBUTATH
IIPEAIOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmanmeii:

BBISIBISITh ~ HEJOCTATOYHOCTb M HM30BITOYHOCTH  HMH(OpPMALMU,  JaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHUs 3a/1a4H;

BBIOMpaTh,  AHAJIM3HPOBATh,  CHUCTEMATH3UpPOBATh M  HHTEPIPETUPOBATH
MH(QOPMALIMIO PA3IMYHBIX BUAOB U (pOpM NpeCTaBICHUS;

BbIOMpaTh (HOpMy MpeAcTaBiIeHUS MH(POPMALMU U WILTIOCTPUPOBAThH pelllaeMble
3aJlauy CXeMaMH, JuarpaMMaMu, HHOUM rpauKoil U uX KOMOUHAIMSIMU;



OLICHHMBATh HAJEKHOCTh MH(POPMALIUU IO KPUTEPHSIM, MPEUIOKEHHBIM yUUTEIEM
Wi chopMyIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBHS
KoMMyHUKaTUBHbIE  yHHUBEpCajbHbIE  Y4YEOHbIE  JIEHCTBUS  OOECIIEUMBAIOT
c(hOPMHUPOBAHHOCTH COITUABHBIX HABBIKOB 00YYaIOLTHXCS.

OO1enue:

BOCIIPpUHUMATh U (POPMYJIHUPOBATH CYXKJICHHS B COOTBETCTBUHU C YCJIOBHSIMHU
U UEIsMH OOIEHUS, ICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJadyd U IMOJTYyYECHHBIM
pe3yibTaTam;

B XoJ€ OOCYyXIE€HHUs 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMONl TEMBI,
po0JieMbl, periaeMoi 3a/1aud, BbICKA3bIBaTh UJCH, HAIlCJICHHbIC HA MOUCK PEIICHHS,
COIOCTABJISATh CBOU CYXKJACHUA C CYXICHUSIMU JIpPYTUX YYaCTHMKOB JHUAjora,
0OHapyXKMBaTh Pa3IUdIUe U CXOJICTBO IMO3UIUI, B KOPPEKTHOU popme GpopMyIupoBaTh
pa3HoIIacus, CBOM BO3PAXKCHMUS;

MPEJCTABIATh PE3YIbTaThl pPEIICHUS 3aJayd, HSKCIEPUMEHTa, HCCIICI0BaHUS,
MPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEHN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MMOHUMATh M UCIIOIH30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHANBUAYATLHON PabOTHI
P PEIIEHNUN YIeOHBIX MaTEMAaTHYECKHX 33]1a4;

NPUHUMATH 1I€7hb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM pabOThI, pacipenesnsiTh BUAbI paboT, TOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (00CYXIeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC IIITYPMBI M JIPYTHE), BBIOIHATH CBOIO YacTh pa0OTHl M1 KOOPAMHUPOBATH CBOU
ACUCTBHS C APYTUMHU YICHAMHA KOMAaH[IbI, OIIEHUBATh KAYE€CTBO CBOETO BKJIa/Aa B OOIIHIA
MPOYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA
PerynstuBHble yHUBepcasbHble yueOHbIE JeHCTBUS 00eceunBa0T (OPMHUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIAThH IUIAH, aTOPUTM pEIlIeHus 3afauu (WM €ro 4acTh),
BBIOMpaTh CHOCOO pEIIeHHs € YYEeTOM MMEIOIIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapHUAHTHI PELIECHUIN C y4eTOM
HOBOM HH(OpMaIUH.
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CaMOKOHTPOJIb:

BJIQZIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS MpoLecca M Ppe3yJibTara
pelIeHns] MaTeEMaTUYECKOM 3aauH;

NPEABUAECTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPH PEIICHUH 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlJIEHHBIX
OIIHOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JESATEIIBHOCTH IIOCTABICHHON LIeNIn
U YCJIOBUSIM, OOBSCHATH NMPUYMHBI JTOCTHKEHUS WIM HEJOCTHKEHHS 1I€JIM, HaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

IIpeameTHbIE pE3yJIbTaThl OCBOEHUS POIPAMMBI I10 MATEMATUKE IPEICTABIECHBI 110
rojaM oOy4eHHsS B pamMKax OTACIBHBIX YYCOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B /-9 kmaccax — KypcoB «Anrebpay, «l eomerpusi», «BeposTHOCTH
U CTaTUCTHKAY.
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OEJNEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

[IpuoputeTHbIMU LENsAIMM OOyYEHUsT MaTeMaTUKe B 5—6 Kiaccax SBISIOTCS:

npoJoJDKeHnEe (OPMUPOBAHMS OCHOBHBIX MATEMATUYECKUX TMOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), o0O€CleUUBAOIINX MPEEMCTBEHHOCTh H
MEePCIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yJArOIITIXCS,

pPa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CHOCOOHOCTEW 0O0yuaromumxcs,
M03HABaTEJIbHOW aKTUBHOCTH, MCCIIEIOBATEILCKUX YMEHHM, MHTEpeca K H3YyUYECHHIO
MaTeMAaTHKHU;

MOJIBEICHHE OOY4YaIOIIMXCSd Ha JOCTYITHOM I HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHrue (QYHKIIMOHAIILHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKThI B pEalbHBIX JKU3HEHHBIX CHUTYallUsX,
NPUMEHSTh OCBOCHHBIC YMEHHUS JUISI PEUICHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh TMOJIYUYCHHBIC PE3yJbTaThl M OLEHMBATh UX HA COOTBETCTBHE
IPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JIMHUU COJIEp)KaHHUS Kypca MaTeMaThku B 5—6 Kiaccax —
apudmMeTHUecKasi U reoMeTpUYecKas, KOTOpPbIE Pa3BUBAIOTCS MapajliesIbHO, KaxKIas
B COOTBETCTBHUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT JIPyTOH, a
B TECHOM KOHTAaKT€ W B3auMoJeUCTBUU. Takke B Kypce MaTeMaTHUKH MPOUCXOJUT
3HAKOMCTBO C JIEMEHTaMU alireOpbl U OMHUCATEIIbHON CTATUCTHKH.

N3yuenune apudmMeTnueckoro wmarepuajia HAuYMHACTCS CO  CHUCTeMAaTH3alluu

U Pa3BUTHs 3HAHUM O HATYPAIbHBIX YMCJIAaX, MOJYYEHHBIX Ha YPOBHE HA4yaJIbHOTO

obmiero obpazoBanus. [Ipu 3TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIHHON TEXHUKH
u  (QopMUpOBAaHHWE HOBBIX TEOPETUUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM
BBIYUCITUTENILHON KyJbTYpbl, B YaCTHOCTH C OOyYE€HHWEM MPOCTEHIINM TMprueMaM
NPUKUJIKK W OIICHKH PE3yJIbTaTOB BbIUKCICHUN. H3yueHue HaTypajbHBIX YHCEN
MPOJI0JDKAETCA B 6 KJIacce 3HAKOMCTBOM C HAYAJIbHBIMU TTOHITUSMU TEOPUU JICIIMMOCTH.

Hauano u3ydenust 0ObIKHOBEHHBIX U JICCATUYHBIX JPOOEH OTHECEHO K D Kiaccy. ITo
MIEPBBIN ATAl B OCBOSHUU IpOOEH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
MOHATUSIMU TeMBI. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX Ip0oOEH B TOJIHOM 00beMe
PEAIIECTBYET U3YUEHHUIO JNECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKHU 3PECHUS

JIOTUKHW W3JIOKCHUSI YMCIIOBOM JIMHWM, KOTJA TpaBuja JACUCTBUN C JECATUIHBIMH
JTPOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAaMU BBITIOJIHEHUS IEUCTBUMN
C OOBIKHOBEHHBIMH JApPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU JIPOOSMH PACIIUPUT

BO3MOKHOCTH JUJI1 TOHMMAaHUS OOY4YarOIIMMUCS TPUKIAAHOTO MPUMEHEHHS HOBOM
3alUCU TMPU HU3YYEHUU JIPYTHX MPEIMETOB U MPU MPAKTUYECKOM HCIOIb30BaHUMU.
K 6 xmaccy oTHeceH BTOpOM »dTall B HU3YYEHUH JIpoOed, TrIae MPOUCXOAUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHMS M MPe0oOpa3oBaHus ApoOeid, 0CBOEHHE HOBBIX
BBIYHMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHWKH BBIYHCIICHHWA, B TOM YHCIEC
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3HAUCHUN BBIPAXKEHUHM, COJAEpNKAIIMX M OOBIKHOBEHHBIE, W JECATUYHBIC JpoOH,
YCTAHOBJICHHE CBS3€M MEX1y HUMHU, PACCMOTPEHUE MPUEMOB PEIICHHS 331a4 Ha JpO0H.
B nauane 6 kiiacca mpoucXoAUT 3HAKOMCTBO C MIOHATHEM TPOIICHTA.

OcoOEHHOCTBIO U3YUYECHUS MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YKCEIT SIBJIAETCS TO,
YTO OHU TaKX€ MOTYT paccMaTpUBaThCs B HECKOJBbKO 3TanoB. B 6 kiacce B Haudasne
n3ydeHus: TemMbl «lloJIOKUTENbHBIE W OTPUIIATEILHBIEC YWCIIA» BBIJCISICTCS MOATEMA
«llenpie uymcna», B paMKax KOTOPOMl 3HAKOMCTBO C OTPHUUATEIbHBIMU YHCIAMU U
JEUCTBUSMH C TTOJIOKUTEIHHBIMHA U OTPHUIIATEIILHBIMU YHCIIAMU MMPOUCXOIUT Ha OCHOBE
COZIEPKATEIBHOIO MOJAX0Ja. DTO MO3BOJISIET HA JIOCTYIIHOM YPOBHE IO3HAKOMHUTH
00yJarommxcsi MPaKTUIECKA CO BCEMH OCHOBHBIMH TIOHSTHSIMH TE€MBI, B TOM YHUCJE U
C MNpaBWIaMH 3HAKOB IIPU BBINOJIHEHUM apudmeTndeckux aerctBuid. M3yueHue
palMOHANIBHBIX YK CEN OYAET MPOIOKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMHM pEIIEHHIO TEKCTOBBIX 3aJad B S5—6 Kiaccax HCIOIb3YIOTCS
apudmeTndeckue mpuemsl pereHus. [Ipn oTpaboTKe BEIYHCIUTEIHLHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3aJa4l CIEAYIOIIMX BUIOB: 33a/1a4d HA ABUKEHUE,
Ha 4acCTH, Ha MTOKYIIKH, Ha pabOTy U MPOU3BOAUTEIHHOCTh, HA TIPOLICHTHI, HA OTHOIICHUS
n nponopuuu. OOyyarommecss 3HaKOMSTCS C¢ MpUEMaMH pEIIeHHs 3aJad nepedopom
BO3MO’KHBIX BapHaHTOB, y4aTcsi paboTaTh ¢ MH(pOpManuei, NpeacTaBIeHHON B popMe
Ta0JIUI WU AUarpaMM.

B mporpamme yueObHOro kypca «Maremarnkay MNpeayCMOTpeHO (HOpMHUpPOBAHUE
MPONEAEBTUUECKUX alre0panyeckux npeycTaBieHuid. bykBa kak CMMBOJ HEKOTOPOTO
yucjia B 3aBUCUMOCTH OT MaTEMaTHUYE€CKOTO KOHTEKCTa BBOJUTCA IOCTEIEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO MCHOJIB3YETCS TMPEXKJE BCEro i 3amucu OOIIUX
YTBEPKICHUH U TIPEAJIOKEHUH, (POPMYII, B YACTHOCTH JJISI BBIYMCIICHUS TEOMETPUICCKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCJa.

B nmporpamme yuebHOro kypca «MaremaTuka» MpeacTaBiI€Ha HarjsgHas
reoMeTpHsi, HalpaBJieHHas Ha Pa3BUTHE OOPA3HOIO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs, U300pa3UTENBHBIX YMEHUI. ITO Ba)XXHBIM 3Tall B U3YYCHUH T€OMETPHH,
KOTOPBI  OCYIIECTBISIETCS. Ha HATJISAHO-TIPAKTUYECKOM YypOBHE, OIMPAETCs Ha
HarJSIIHO-00pa3HOe  MBIIUICHHE  o0ydaromuxcs.  bomnbimas  poiib  OTBOAUTCS
MPAKTUYECKON JEATEILHOCTH, OIBITY, SKCIEPUMEHTY, MOJeIHpoBannto. O0yuaronuecs
3HAKOMSITCS C TE€OMETPUYECKUMU (UTYpaMU Ha TUIOCKOCTH M B MPOCTPAHCTBE, C HUX
MPOCTEUIIMMU ~ KOHPUTYpaIsiMi, ydarca u3o0pakaTh HX Ha HEJIMHOBAHHOU
U KJIeT4aTou Oymare, pacCMaTpUBalOT MX MPOCTEHIne CBOMCTBA. B mporiecce nzyueHus
HarJISITHOM T€OMETPHUH 3HAHUS, TIOJYyYCHHbIE OOYYarOIIMMUCS Ha YPOBHE HAYAJIbHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS 1 PACITUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax W3ydaeTcs UHTETPUPOBAHHBIN MIPEeIMET
«MareMatuka», KOTOpPBIM BKJIIOYaeT apuMETHUYECKUM MaTepual W HarIsaHyIo
Tr€OMETPHUIO0, a TaKXKe MPOINEAEBTUYECKUE CBEACHHUS U3 alnreOpbl, 3JIEMEHTHI JIOTUKU
Y HayaJjia onucaTesIbHOW CTaTUCTUKU.

OO0riee ynca0 4YacoB, PEKOMEHIOBAaHHBIX JIJIs1 M3ydeHus: MaTeMaTtuku, — 340 yacos:
B 5 kimacce — 170 yacos (5 gacoB B Henemo), B 6 kinacce — 170 yacos (5 yacoB B Heaelio).
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COILEPKAHUE OBYYEHMUSA
S KUIACC

HarypaabHble 4yuciIa U HYJIb

Harypanpnoe wuymcnmo. Psn wHatypanpHbix uuncen. Yucimo 0. H3obOpakeHue
HaTypaJIbHBIX YHCEN TOYKaMHU Ha KOOPJIMHATHOW (UUCIOBOM) MPSAMOIL.

[lo3aunmonHas cucremMa cuucieHus. PuMmckas Hymepanus Kak IIpUMEp
HETO3ULMOHHOM CUCTEMBI CUMCIICHUs. [lecaTuuHas cucremMa CUUCIICHMUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPaBHEHHWE HATYpaJbHBIX YHUCEI C HYJIEM.
Cnioco0bl cpaBHEeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CrnoxeHne HaTypaJIbHBIX YMCEJ, CBOMCTBO HYJIA IPH CIOKEHHH. BbhIYMTaHHE Kak
JEUCTBUE, OOpATHOE CIOXKEHHIO. YMHOXEHUE HATypaJIbHbIX YHCEJ, CBOWMCTBA HYJIA
W EIMHMIBI TpH yMHOXKEHHMH. JleleHue Kak JelcTBHe, OOpaTHOE YMHOKEHHIO.
KoMmnoneHTs! neiicTBuil, CBA3b Mexay HUMHU. [IpoBepka pesynbrara apupMeTu4ecKkoro
neiictBusi. llepeMecTuTenibHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHHSI, paclpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB 1711 0003HAYEHHUs] HEU3BECTHOTO KOMIIOHEHTAa M 3aIliCU
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

JlenuTenu v KpaTHbIE YMCIIA, PA3JI0KEHUE HA MHOKUTENH. [IpocTeie n cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaJabHbIM NOKA3aTEJIEM. 3allMCh YMCIIA B BUAE CyMMBI Pa3psaHbIX
CJIaraeMblIX.

UucnoBoe BblpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUM, MOPSIAOK
BBIITOJTHEHUSL JEUCTBUN. lcronp30BaHME INpHU BBIYUCIECHUSAX IEPEMECTUTEIBHOTO WU
COYETATEIbHOIO CBOMCTB (3aKOHOB) CJIOKE€HHSI M YMHOXEHUS, PACIPEAEIUTEIBHOIO
CBOKCTBA YMHOKECHHUSI.

poou
[Ipencrabienue o ApoOU Kak crocoOe 3amucH 4acTu BeIUYUHbI. OOBIKHOBEHHBIE

npobu. [lpaBunbHble W HempaBWwiIbHBIC ApoOu. CMmemianHas ApoOb, MpeACTaBICHUE
CMEIIaHHOW JpoOW B BHUAC HENMPABUILHOW APOOM W BBIJAEICHHUE IEJ0M YacTU 4YMCia
U3 HempaBwWIbHOU ApoOu. M3o00pakeHue apoleid ToukaMKW Ha YHCIOBOM TMPSMOM.
OcHoBHoe cBoiictBo apobu. Coxpamienune napoOeit. IlpuBenenue npoOu K HOBOMY
3HameHaTeno. CpaBHEHHE APOOECH.

CrnoxeHnue W BblYMTaHHUE JpoOeil. YMHOXKEHHE M JeJieHHe JpoOeil, B3auMHO-
obpatHble apodu. HaxoxaeHue 4acTu 1eI0ro U 1eI0To Mo €ro YacTH.

Hecatuunas 3amuch ApoOer. I[lpencraBieHue AecATUYHONW ApoOM B BHUJE
0OBbIKHOBEHHOU. M300pakeHue NEeCSITUYHBIX APOOEH TOYKaMH Ha YHMCIOBOM IPSMOM.
CpaBHEHHE JECATUYHBIX APOOEil.

Apudmernueckue NEUCTBUS C JAECITUYHBIMU Apo0sSiMU. OKpyIiIeHUE NeCATUYHBIX
poOeii.
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Penienue TeKCTOBLIX 3aa4

Pemenre TEKCTOBBIX 3a7ad apu(PMETHIECKUM CIIOCOOOM. Pemienue Tormdeckux
3amad. Pemenue 3amay mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmosb3oBaHue MPU
pEIICHUH 3a7a9 TaOJIHI] U CXEM.

Pemenune 3anay, coepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EJIWHUIBI M3MEpPEHHs: MaccChl,
o0beMa, 1IeHbI, PaCCTOSHUS, BpeMEHHU, CKOpOCTU. CBA3b MKy CAMHUIIAMUA U3MEPCHUS
Ka)KJI0M BEJIMYHUHEIL.

Pemienne 0CHOBHBIX 3aj1a4 Ha JAPOOH.

[IpencrapiieHue TaHHBIX B BUE TAOJMII, CTOJIOUATHIX JUATPAMM.

Harasignas reomerpust

Harnsnsaele npencraBieHus o purypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE3OK,
JIy4, yTOJIL, JIOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, KpyT. YT0I1. [IpsiMou, OCTpbId, Tynoun
Y Pa3BEPHYTHIN YTIIBL.

JInuHa OTpe3Ka, METPUYECKHME €IWHULbI JUIMHBL. JJIMHA JOMaHOM, NEpUMETp
MHOT'OYTOJIbHUKA. MI3MepeHne 1 NOCTpOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3obpaxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(UTYpaLHii U3 YacTeH IPSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIeT4aTol Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tmomans MPSIMOYTOJIbHUKA U MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM 4Hcle (UTyp, M300paKEHHBIX Ha KJET4aTol Oymare.
Enuauier uamepenus mionaau.

Harnsnaele mpencraBieHUss O TPOCTPAHCTBEHHBIX (UTypax: MPsSMOYTOJIbHBIN
napayenenurnes, Kyo, MHOTOrpaHHUKHU. M300paxeHne mpoCcTeHIMX MHOTOTPaHHUKOB.
PasBepTku kyOa u napamnenenunena. Co3maanue MoJeinel MHOTOTpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUATIOB).

O6beM npsMOYTOJILHOTO Napajuienenunena, kyoa. Exunnib: nusmepenus oobema.

6 KJIACC

HarypaJjbHble yuciia

ApudmMernueckne ACUCTBUS C MHOTO3HAYHBIMH HATYPATbHBIMH YHCIIAMHU.
YucnioBble BBIpKEHUS, MOPSIOK JEUCTBHM, MCIOIb30BaHUE CKOOOK. Mcmonp3oBanue
IIPU  BBIYMCIICHUAX NIEPEMECTUTENIBHOTO M COYETATEIbHOIO CBOMCTB CIIOKEHUS U
YMHOXKEHHMSI, PACIPEAEIUTEIBHOIO CBOMCTBA YMHOXKEHUA. OKpYIJeHHE HaTypajbHBIX
YHUCEN.

Jlenutenu u KpaTHbIE YUCIa, HAMOOJIBIINN OOIMHI IeTUTENh U HAMMEHbIIIee 00111ee
KpaTHoe. JIenuMOCTh CyMMBI U TpOU3BeACHUS. JleneHne ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHas: JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHne U ymopsiounBaHue ApooOeii. PemieHue 3agad Ha HaxXOXKICHHE YacTH OT
LIEJIOTO U LIEJIOro 1o ero yacTH. J[poOHoe uncio Kak pe3yipTat AeneHus. [Ipencrapnenue
JECATUYHON NpoOM B BHJIE OOBIKHOBEHHOM IpOOM M BO3MOXKHOCTH IPENCTaBICHMS
OOBIKHOBEHHOM JpoOuW B BHUAEC JeCATUYHOU. JlecaTndyHble ApoOU M MeTpUdecKas
cuctema Mep. Apudmernyeckue JEHCTBUS U UYHUCIOBBIE  BBIPAKEHUA  C
OOBIKHOBEHHBIMU U JAECCITUYHBIMU JPOOSMHU.

OTtHowenue. JleneHue B JaHHOM OTHoLIeHUH. Macita0, nponopuus. [lpumenenue
IIPONIOPLIMM NPH PELICHUH 3a1a4.

IlonaTne npoueHra. BeruucieHue npoueHTa OT BEIMYMHBI U BEIMYMHBI 110 €€
MpOLIEHTY. BbIpakeHHME TPOLEHTOB [ECATHYHBIMU Jpo0siMu. Pemienune 3amgau
Ha IIPOLICHTHI. BeIpakeHNE OTHOLIEHUS BEJIUYUH B IIPOLIEHTAX.

HosoxuTebHbIC M OTPULATENbHBIC YHCJIA

[TonoxuTensHble W OTpUUATENbHBIE uMcia. llensle umcma. Mopgynp 4wmcia,
reoMeTpruYecKas HHTEpHpeTauns MoayJs uncia. M3o0paxeHue ynucesn Ha KOOpAUHATHOM
npsaMoil. Uucnosble npoMexxyTku. CpaBHeHHE yuceld. ApumeTHdecKkue AeUCTBUS C
IOJIOKUTEJIbHBIMU Y OTPULIATEIbHBIMY YHCIaAMHU.

[IpsmoyrosibHas cuCTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopamHatel TOYKH Ha
IJIOCKOCTH, abcuucca W opauHarta. IloctpoeHue Touek W QUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKEeHUS

[Ipumenenre OyKB Jisi 3alMCH MaTEMAaTUYECKHX BBIPAKCHUN W TPEIJIOKECHU.
CpoiictBa apudmeTHuecKux JeHUCTBUN. bDyKBEHHbIE BBIPDAKEHHS W  YHUCIOBBIE
IOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKJCHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyael, GopMyJsibl NEpUMeTpa W IUIOMAAM MPSIMOYTOJbHMKA, KBajapara, oObema
napajienenuneaa u Kyoa.

PemieHune TeKCTOBBIX 3a/1a4

Pemienne TeKCTOBBIX 3ada4 apu(METHUYECKUM CIIOCOOOM. PelieHue JoruuecKux
3a1a4. Pemenue 3a1ay mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agay, cogepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIUYHUHBI: CKOPOCTb,
BpEMsl, paCCTOSTHUE, IICHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEILHOCTD, BpEeMs, 00beM
paboThl. EquHUIIBI U3MEPEHUs: MAacChl, CTOMMOCTU, PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CB43b MEXy €AUHUIIAMHA U3MEPEHUS KXKI0W BEJTUYHHBI.

Pemrenne 3amay, CBs3aHHBIX C OTHOIICHUEM, IPOMOPIUOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha POOU U MPOIEHTHI.

OueHka W TpPUKHAKA, OKpyrjeHue pesyibrara. CocTaBiieHue OyKBEHHBIX
BBIPAKECHUH T10 YCJIOBHUIO 3a1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO Tabmui, W auarpamMm. CronOuarbie
IAarpaMMbl: YTEHUE U TTOCTpOeHUE. UTEHNE KPYTrOBBIX HArPaAMM.
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Harnsanas reomerpust

Harnsnuele npeacraBieHus o (urypax Ha IUIOCKOCTU: TOYKA, MpsiMasi, OTPE3OK,
Jqy4, YTroJl, JIOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KPYT.

B3anMHOE pacrosiokeHue IBYyX INPSMBIX HA IUIOCKOCTH, IApaJUICIbHBIE MPSMBIE,
NEPIICHIUKYIISIPHBIE IIpsiMbIE. MI3MepeHne pacCTOSHAN: MEXAY IBYMsI TOYKaAMH, OT TOUKH
710 NIPSIMOM, JUIMHA MapIlIpyTa Ha KBaJpPATHON CETKeE.

MN3mepenre ©  IOCTPOEHHE YIJIOB C IOMOLIBIO  TpaHcmopTupa. Buasl
TPEYTOJBbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOCIPEHHBIH,
PaBHOCTOPOHHUI. YeThIpEXyTOJIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. 1IpsIMOYTrOJIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOMCTB CTOPOH, YIJOB, jauaroHaneil. IM3o0paxenue
r€OMETPUYECKUX (DUIyp Ha HEIMHOBAaHHOW OyMare C HCHOJb30BAHUEM IUPKYJIS,
JMHEWNKH, yrojabHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaTtoi Oymare.

[lepumerp MHoroyronbHuka. IloHdarne mnomaan (GUrypbl, €JUHULB U3MEPEHUS
mwomaau. [IpubnmxkeHHoe u3MepeHue miomand Guryp, B TOM YUCJE€ Ha KBaJIpaTHOU
ceTke. [IpubnmxenHoe u3MepeHue JUIMHbI OKPY>KHOCTH, TJIOLIaId Kpyra.

CumMmMmeTpus: EeHTpasbHas, OCeBas U 3€pKajbHasi CUMMETPUH.

[TocTpoeHrne CUMMETPUYHBIX (QUTYP.

Harnsnable npeacTaBneHus 0 IpOCTPaHCTBEHHBIX (pUrypax: napajuienenunen, kyo,

npu3Ma, nupamuaa, KOHyc, WIMHIP, map U cpepa. M3o00pakeHre npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, HIUIUHAPA U KoHyca. Co3nanue mojaenen
OPOCTPAHCTBEHHBIX (puUryp (u3 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTUX MAaTEpUasoB).

[ToustTe oObema, enuHUIBI u3MepeHus obObema. OO0beM MNPSIMOYTOJILHOTO

napaienenurnena, Kyoa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yiabTaThl OCBOCHHS MPOrpaMMBbl Yy4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce.

Yucia 1 BbIYUCTICHUSA

[ToHumaTh ¥ MPAaBUIBHO YHOTPEOJSATh TEPMHUHBI, CBS3aHHBIE C HATypPAIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH TIPOOSIMH.

CpaBHUBaTh M YNOPSAIOYMBATH HATYpaJbHBIC YKMCIA, CPABHUBATH B MPOCTEHIINX
Clly4dasix OObIKHOBEHHBIE IPOOH, TECITUYHBIEC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM U U300paxkaTh HaTypaJibHbIC YKCJIAa TOYKAMH Ha KOOPJAMHATHOM (YMCIIOBON)
MPSMOM.

BoeimonasaTe  apudMeTnueckne  JACHCTBUS C  HATypadbHBIMH  YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasIX.

BrInonHATs OPOBEPKY, NPUKUJIKY PE3YIIbTATA BHIYMCICHUM.

OKpyrisTh HaTypajdbHbIE YKCIIA.
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Penienue TeKCTOBLIX 3aa4

Pemate TekcTOBBIE 3amauM  apUPMETHICCKAM CIIOCOOOM ¥ C  TOMOIIBIO
OpraHMW30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPHAHTOB.

Pemate 3amaun, cogepxkaiiyie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpEMsi, PaCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMBI, TAOIUIBI, 0003HAYCHHUS [IPU PEUICHUH 3a/1a4.

[Tonb30BaThCS OCHOBHBIMU E€IWHHUIIAMH M3MEPEHUS: LI€HBbI, MACChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJIHA €IMHULIBI BEJIMYNHBI U€PE3 IPYTHE.

W3Bnekars, aHAIM3UPOBATh, OICHWBATH WH(POPMANUIO, TMPEACTABICHHYIO B
TabauIe, Ha CTOJ0YATOM IuarpaMMe, MHTEPNPETHPOBAThH IPEJACTaBICHHBIC IaHHBIE,
WCMOJIb30BaTh JJAHHBIE TPU PEUICHHUM 33/1a4.

Harnsanas reomerpust

[Tonb30BaThCA reOMETPUYECKUMH MOHATUSAMU: TOUKA, IPsiMasi, OTPE30K, JIy4, yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYJKAIOLIEr0 MHpa, HMEIUX (opmy
U3Yy4YEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYKO C YIVIAMHU: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJI, BEPIINHA, CTOPOHA, JIHArOHAJIb, ¢ OKPYKHOCTBIO: PaauycC,
IUaMeTp, LEHTP.

N300paxxath N3y4eHHbIE T€OMETPUYECKHE (PUTYPHI HA HEIMHOBAHHOM M KJIETYaTOU
OyMmare ¢ MOMOUIbIO LIUPKYJISI U JTMHEUKH.

HaxoauTh HOIUHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C MOMOLIBIO

JIMHENKH, CTPOUTH OTPE3KHU 3aJaHHON JTMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajinyca.

Hcnonb3oBaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBajpaTa M UX
NOCTPOEHUS, BEIYUCIEHUS IIJIOMAAU U IEPUMETPA.

BbruncasTh nepuMeTp U IIo1aab KBaapara, mpsiMOyrojibHUKa, PUTYp, COCTABIEHHBIX
U3 MPSMOYTOJIHHUKOB, B TOM unciie puryp, n3o0paxeHHBIX Ha KJIETYATOM Oymare.

ITonb30BaTbcs OCHOBHBIMH METPUYECKHMH €IMHULAMU HW3MEPEHUS [UIMHBI,
IJIOIA/IU; BBIPAXKATh OJHU €IMHULIBI BEJIUUYHUHBI Yepe3 IpyTue.

Pacnio3naBate mapaiienenumnes, Ky0, UCIONIb30BaTh TEPMUHOJIIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUsI, HAXOJUTh U3MEPEHUs NapajuieNenunena, Kyoa.

Bbruucasate  obvem KyOa, mapamienenumnena Io 3aJaHHBIM  H3MEPEHUsM,
M0JIb30BATHCS €AMHUILIAMU U3MEPEHUS 00beMa.

Pemate HecHOXHBIE 3a4aud  HA M3MEPEHHE T€OMETPHYECKHX  BEIMYUH
B IIPAKTUYECKUX CUTYAIUSX.

[IpeameTHBIE pE3yJbTAaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOydenus B 6 Kjacce.

YucJia ¥ BbIYHCIEHUS

3HaTh W TIOHMMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BHJIAMH YHCEIl
U croco0aMu WX 3aIrCH, EPEXOAUTh (€CITHU ATO BO3MOXKHO) OT OJHON (HOPMBI 3amiCH
yucia K Ipyrou.
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CpaBHUBATH U YIIOPSAI0OYMBATH I1€JIbIC YUCIIa, OOBIKHOBEHHBIC U JIECATHYHBIC APOOH,
CpPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrImonHsTh, coueTas yCTHBIC M TUCEMEHHBIE TTPUEMBI, apu(MeTHIecKue AeHCTBUS
C HATypaJIbHBIMM M IEJBIMH YHCJIaMH, OOBIKHOBEHHBIMU W JACCATUYHBIMU IPOOSIMH,
MOJIOKUTEIIBHBIMU U OTPULIATEILHBIMU YU CIIAMH.

BpuuciasaTh 3HaUYEHUS YUCIOBBIX BBIPAKEHUM, BBIOIHATH NPUKUAKY U OLECHKY
pe3yJibTata BBIYMCICHUM, BBITIOJHATH IPeoOpa3oBaHUsS YHUCIOBBIX BBIpAXKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX JCHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIMM € YHCIOM
1 n300pa)kaTh YyMciia TOYKAMHU Ha KOOPJIMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPAMOYTOJBHOW CUCTEME KOOPAMHAT C KOOPAMHATAMU ITOMN
TOYKH.

OKpyTIsTh 1EIbIe YUCia U JECATUYHbIC APOOH, HAXOAUTh NPUOTNKEHUS YUCE.

YucnoBbie U OyKBEeHHbIE BbIPAYKEHHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU YHUCIIA,
HaxOJUTh KBaJpaT W KyO 4YHCIA, BBIUUCIATH 3HAYEHUS YHUCJIOBBIX BBIPaXEHUH,
COAEPKAIIUX CTCTIECHHU.

[Tonp30BaThCA NMpU3HAKAMU JEIMMOCTH, PACKIIAIbIBaTh HATYpPAJIbHBIE YMCIA Ha
MIPOCTHIE MHOKUTEIIH.

ITonp30BaThCA MacIITabOM, COCTABIATH IPOIIOPIIUU U OTHOIIICHUSI.

Hcnonb3oBaTth OyKBBI IS OOO3HAUCHHS 4YHCEI IPH 3alMCH MaTeMaTHYCCKHUX
BBIpQKCHUN, COCTABIATh OYKBEHHBIC BBIpOKCHUS W (POPMYJIbI, HAXOJWTh 3HAUCHUS
OYKBEHHBIX BBIpXCHUM, OCYIIIECTRIISAS HEOOX0IMMBIE TTOJICTAHOBKH M IPEOOPA30BaHMS.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32/1a4

PemaTe MHOTOIIArOBbIE TEKCTOBBIE 33a41 aPU(PMETUUECKUM CITIOCOOOM.

Pewars 3amaum, CBA3AaHHBIE C OTHOLIEHUEM, INPONOPLMOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMH, peliaTh TPU OCHOBHBIE 3a/1a4u Ha APOOU U MPOLICHTHI.

Pemars 3amaum, coneprkaiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI: CKOPOCTB,
BpEMsI, pPACCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MHPOU3BOAUTEIBHOCTH, BpEM,
oO0beMa paboThl, HCHONB3YS apuPMeTHUYeCKue JEUCTBUS, OLICHKY, HPUKUIKY,
NOJIb30BATHCS EAUHULIAMHU U3MEPEHUS COOTBETCTBYIOLINX BEJIUYHUH.

CocTaBnsTh OyKBEHHbIE BHIPAKEHUS 110 YCIOBUIO 33a4u.

N3Bnekath MHPOpMAIUIO, TPEICTABICHHYIO B TA0JIMIIAX, HA JMHEHHOMN, CTOI0UaTOM
WIM  KPYroBOM JuarpamMMmax, HWHTEpIPETUPOBATh  INPEACTABICHHBIE  JAHHBIE,
UCIIOJIb30BaTh JAaHHBIE IPU PEIICHUH 3a/1a4.

[TpencrapmsiTe HHPOPMAIUIO C TOMOIIIBIO TaOJIHII, TMHEHHOW U CTOJIOUATOM TuarpaMm.

Harasignas reomerpust

[IpuBomuTh mpUMEPBl OOBEKTOB OKPYXKAIOIIEIO0 MHpa, HMEIMUX (Gopmy
M3YUYEHHBIX TEOMETPUUECKUX TUIOCKUX U MMPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PaBHBIX U
CUMMETPUYHBIX UTYP.
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N300paxaTh ¢ NOMOIIbIO LUPKYJIS, JUHEUKH, TPAHCIOPTUPA HA HEIMHOBAHHOMN
U KJIeT4aTol OyMare M3y4eHHbIE INIOCKHUE F€OMETpUYEcKHe (GUryphl U KOH(UTYpaluH,
CUMMETPUYHBIE QUTYPBI.

[Tosb30BaThCd TEOMETPUUYECKUMH MOHATUSMU: PABEHCTBO (UTYp, CUMMETpUS,
HCIIOJB30BaTh TEPMUHOJIOTHIO, CBS3aHHYI0 C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTh BeIMYHHBI YIIIOB U3MEPEHUEM € IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3a1aHHOM BEJIMYMHBI, IIOJIB30BATHCSA IPU PELICHUWH 3a4ad TPaJyCHOM MEpOH YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHIN U TYIION YIJIBI.

Bpaucnares  JMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJBHHKA, I10Jb30BaTHCS
€IUHULIAMH W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHULBI U3MEPEHUS JUIMHBI 4epes3
IpyTHE.

Haxomuth, HCHOnb3ys 4EepTEKHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYyMs
TOYKAMH, OT TOUYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOM CETKE.

Boruncnsate minomans Guryp, COCTaBI€HHBIX U3 MPSAMOYTOJbHUKOB, UCIIOJIb30BAThH
pa3OueHre Ha  OPSIMOYIOJIBHMKM, HA  paBHble  (QUIypbl,  JOCTpaMBaHHE
10 TNPAMOYI'OJIbHUKA, I10Jb30BaTbCd OCHOBHBIMM EIMHUIAMU W3MEPEHUs ILIOLIA/H,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS TUIOIIAN Yepe3 IPyTHE.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMULY, KOHYC, UWIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N3o00pakats Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN Mapasuieeuine]I.

Boluucisate 00beM MpSMOYTOJBHOTO Mapajienenunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMU €JMHUIIAMH U3MEpPEHUsl 00beMa;

Pemlare HecnokHbIE 3aJa4M  HA HAXOXKICHUE TE€OMETPUYECKUX BEJINYUH
B IIPAKTUYECKUX CUTYALUAX.
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TEMATHYECKOE IINTAHUPOBAHMUE

S KUIACC
Hanmenosanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH O0YYAIOIIUXCS
(Temel) Kypca 4acoB COJICpIKAHUE
HartypasibHble unca. 43 Jecatuanas Yurarth, 32alIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JleficTBUA C HATYpaIbHBIMH CUCTEMA CUUCIICHMS. | NMPEAJArarb M 00CyKIATh CIOCO0BI YIIOPSAAOUYNBAHMS YUCEN.

q1CJIaMi

Psn mHatypanbHBIX
YHUCEel.
Harypanbnbiit psaa.
Yucio 0.
HarypanbpHble yncna
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHnue,
OKpYTJIEHUE

HaTypaJIbHBIX YUCCII.

Apudmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJIS TIPHU CIIOKEHUU
U YMHOKEHUHU,
CBOMCTBA €UHUIIBI
MIPU YMHOXEHUHU.

MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOUN NPSIMOIl, HAXOAMTH KOOPIUHATHI
TOYKH.

HccaenoBath cBOiicTBa HaTypasibHOTO psifa, unucen 0 u 1
IIPU CJIOKEHUU U YMHOKCHUHU.

Hcnonb30BaTh NPaBMJIO OKPYTJICHUS HATYPAIbHBIX YHCEIL.
BoinoiHATHL apupMmeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIaMU, BBIYUCISTH 3HAUYCHUS YUCIIOBBIX BhIpaKEHUMN

CO CKOOKaMu 1 0e3 CKOOOK.

3anucbIBATh NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATH
CTEIEeHU, UCTO0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAHMUE,
MOKA3aTellb), BBIYUCIATH 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHUM, MPeAJIAraTh U NPUMEHSTh IPUEeMbI IPOBEPKU
BBIYKCJICHUM.

Hcnonb30BaTh NPU BHIYMCIEHUSIX IEPEMECTUTETHLHOE

Y COYETATEIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHMUS,
pacrpeneanuTeIbHOE CBOMCTBO YMHOKEHHS; (POPMYJIMPOBATH
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ITepemecTuTensHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOXKEHUSI,
pacIpeeTuTeIbHOE
CBOKWCTBO
YMHOXKCHHUS.
Jemurenu

Y KpaTHBIC YHCIIa,
pPa3oKEeHNE YnCia
Ha MHOKHUTEJIH.
Jlenenue

c octatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
IIpusnaku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHb

C HaTypaJIbHBIM
TOKa3aTEIIEM.
HucoBbie
BBIPaKCHMUS;
MOPSIOK IEUCTBUM.
Pemnienne TekCTOBBIX
3a7a4 Ha BCE
apupMeTHIECKHe

U PUMEHATH NMPaBUJIA IPeoOpa30BaHUs YUCITOBBIX
BBIP2XEHUI HAa OCHOBE CBOMCTB apu(PMETUUECKUX ACHCTBUIA.
HcciienoBaTh YnCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH FUNOTE3bI, YOPMYJIMPOBATH 00001IEHUS
U BBIBOJBI 110 pe3yJIbTaTaM MPOBEICHHOTO UCCIIEN0BaHUS.
DopMyJIUPOBATH ONpPeJeIeHUs JCIUTENSI U KPaTHOIO,
Ha3bIBATh JICJINTEIN U KPATHBIE YUCIIA; PACIIO3HABATH
IIPOCTBIE U COCTaBHbIC YNCIIA; (POPMYJIUPOBATH

U NIPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YNCIIA HA POCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JCJIICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJbHbIX YUCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBars MaTeMaTH4eCKHE NPEAJI0KEHUS

C IOMOIIBIO CBA30K «W», «KUIU», KECIH. .., TO... ).

PemaTh TEKCTOBBIC 3a/1aUn apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK/Ty BEJIMUUHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
aHAJIM3UPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepegopMyaIHpPOBATH YCIOBUE, H3BJIEKATHh HEOOXOUMBIE
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BEIMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCyKICHUI.
MoaeaupoBarhb X0/ PEIICHUA 33241 C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBIKECHHUE
Y MOKYTIKH

CXEMBbl, TAOJIHIIBI.

IIpuBoauTh, pa3déupaTh, OEHUBATH PA3JINYHbIE PEIICHHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuecku onieHMBaTh IMOJTY4YEHHBIN pe3ybTar,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBUIO, HAXOAUTH OILINOKU.

Pemars 3a1aun ¢ HOMOI1IbIO ITepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCH € HCTOpPHe pa3BUTHS apuPMETUKU

Harnsannast reometpus.
JIvHuM Ha wIoCKOCTH

12

Touka, npsmas,
OTPE30K, JIyH.
JlomaHas.
N3mepenue 1yimHbl
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
W3MEpPEHUS JJTUHBI.

OKpYy»XHOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
Yroun. [psamon,
OCTpPBIU, TYTION

Y Pa3BEPHYTHIN
yriel. 3mepenue

Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, ONIUCHIBATD,
MCIIOJIb3YsI TEPMUHOJIOTHIO, U H300pakaTh C IOMOIIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYI0, OTPE3OK, JIyY,
YTOJI, IOMaHYI0, OKPYKHOCTb.

Pacno3naBathb, NpUBOANTH NPUMEPbI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOIINX (HOPMY U3YyUEHHBIX (UTYD, OLIEHUBATH UX
JIMHENHBIE pa3MepBL.

HNcnonb30BaTh IMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUUTSL TIOCTPOEHHUS M UBMEPEHHUS: M3MEPHATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOU JIJIMHBI, YTOJL,
3aJJaHHOW BEJIMYMHBI; 0TKJIAAbIBATH IUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 33JIaHHOTO paJnyca.
N306paxkath KOHPUTYpAIIY TEOMETPUUECKUX PUTYD

W3 OTPE3KOB, OKPYKHOCTEM, UX YaCTEU HA HEITMHOBAHHOU

U KJIeT4aToi Oymare; NpeajaraTb, ONUCHIBATH U 00CYXKAATH
CIoco0bl, AJTOPUTMBI IOCTPOCHHUSI.

Pacno3naBath 1 U300pakaTh Ha HEJIMHOBAHHOM
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YTJIOB.
[IpakTnueckas
paboTta
«IlocTpoenne
YIJIOB»

Y KJIE€T4aTOM OyMmare mpsiMoil, OCTpbIi, TYIIOH, pa3BEpHYThIH
YIJIbl; CPABHUBATH YTJIBI.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IHoHuMaTh U MCIO/IL30BATH IPU PELICHUH 3a1a4
3aBMCHMOCTH MEX/y €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMHU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
HccnenoBath Gpurypsl 1 KOHPUTypaLuu, UCIOJIb3Ys
U(pOBBIE peCypChl

OOBIKHOBEHHBIE APOOH

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Apo0ei.
Cnoxxenue

U BLIYMTAHKE
OOBIKHOBEHHBIX
npo0eii. CmenranHas
JIpo0b. YMHOKEHHUE
U JICJICHUE
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ poOHu.
Penienue TeKCTOBBIX
3aJ1a4, CoJep KaIIux
npobu. OCHOBHBIE

MopeaunpoBaTthb B rpauieckoil, mpeaMeTHon Gpopme,

C IIOMOIIBIO KOMIIBIOTEPA IIOHATHUS U CBOWCTBA, CBA3aHHbIC

C 0OOBIKHOBEHHOM JPOOKIO.

YuraTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
yIOpAI0YMBaHUS APOOEH.

N3006paxkaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPAWHATHOMN NPSIMOK; HCIOJIb30BATH KOOPJANHATHYIO
IPSAMYIO JJISI CPAaBHEHUS IPOOEH.

@®opMyIMPOBaTh, 3alIUCHIBATH € IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOU JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEJTIO.

IIpeacraBasiTh CMEIIAHHYIO APOOb B BUJIE HETPABUIILHON

Y BBIJICJATH LIETYI0 YacTh YKCia U3 HEMPaBUIbHOMN Ipo0Hu.
BeinosHaTh apudpMeTHYecKre A1eHCTBUSA

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4u Ha JIPOOHu.
[Ipumenenue OykB
JUISL 3aIHACH
MaTEeMaTHYECKUX
BBIPAKECHU

U TIPEIIOKEHU I

apu(PMETHICCKUX JEHCTBUN I PAITHOHATH3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BHIYUCICHUMH;
NpeaIaraTb U NPpUMEHATh PUEeMbI IPOBEPKHU BEIYUCIICHUM.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB ApOOCH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 1po0siX, MPUBOIAUTH PUMePbI U KOHTPIPUMEPHL, CTPOUTH
BbICKa3bIBAHUS Y OTPULIAHUS BBICKA3bIBAaHUM.

Pemath TekcTOBBIE 331a4l, COAEpIKAIIME APOOHBIE JaHHBIE,
Y 33J1a4¥ Ha HaXO0KJICHUE YaCTH LIEJIOr0 U LEIOTr0 MO €ro
4acCTH; BBIABJIATH UX CX0ACTBA U pa3in4usi.
MoaenupoBarh X011 PELICHUS 3a/1a4U C [IOMOILBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTtk, pa3duparhb, OLECHUBATH PA3JINYHbIC PELICHNUS,
3aIIMCHU PEIIEHUHN TEKCTOBBIX 3a1a4.

Kpuruyecku oneHUBaTh MOJyYEHHBIN pE3ybTarT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISL OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTH OLIMOKH.
3HAKOMUTBCS C HCTOPHE pa3BUTUSA apUPMETUKI

Harnsgnas reomerpust.
MHOIroyroJbsHUKH

10

MHOIrOyrojabHUKH.
YeTsIpexyroJybHUK,
IIPSIMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

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

IIpuBoauTHL NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIBHHKA, IPSIMOYTOJIbHHUKA, KBAIpaTa,
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pabota
«IToctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroapHUK.
[Tmomane

Y IEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€UHULIBI
U3MEPEHUS
TUTOIIAH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJbHHUKA, OLEHUBATH UX JIMHEHHBIE Pa3MEPBI.
BuI4MCIsITh: IEpUMETP TPEYTOIBHUKA, IPSMOYTOJIBHUKA,
MHOTOYTOJIBHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
MN300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE

Y TyIIOYTOJIbHBIE TPEYTOJIbBHUKH.

CTtpouthb Ha HEIMHOBAHHOM U KJIETUYAaTOM Oymare KBaapaT
Y MIPSIMOYTOJIBHUK C 33IaHHBIMU JJIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IPAMOYTOJIBHUAKA, KBAIpaTa IIyTEM
HKCIIEpUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJIETTUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHHUKA.
KoncTpynposats MaTeMaTHUYeCKHUE NPEAJI0KEHUS

C TTIOMOIIIBIO CBSI30K «HEKOTOPBIN», «JTF000I.
Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOYTOJIbHUKAaX, IPUBOAUTH NIPUMeEPbI

Y KOHTPIIPUMEDPBL.

HcciienoBaTh 3aBUCMMOCTB IUJIOIIAIA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKHU JJISI IOCTPOCHUS
¢buryp; pa3douBaTh IPSIMOYTOJILHUK HAa KBAJPATHI,
TPEYTOJIbHUKHU; COCTABJATH (QUTYphI U3 KBaIPaTOB

U IPSIMOYTOJIbHUKOB M HAXOJUTh UX IJIONIA/lb, pa30UBaTh
Gburypsl Ha MPSIMOYTOJILHUKHA M KBAJIpaThl U HAXOIUTh MX
IJIOIAb.

BroipaxaTh BeIMUMHY IJIOMIAAA B PA3IUYHBIX €IMHHIIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U MCIOJIb30BATH 3aBUCUMOCTH MEXIY METPUUECKUMU
€IUHULIAMHU U3MEPEHUS TIJIOIIA IH.
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3HAKOMUTHCS C MPUMEPAMH IPUMEHEHMS TUIOIA U
U TIEPUMETPA B MPAKTUUECKUX CUTYAIUSX.

Pemars 3agaun 13 peasibHOM KU3HU, MPEAJIAraTh

H 00CYKIAaTh pa3jiHYHbIe CIIOCO0bI PEUICHUS 3a/1a4

JlecsiTuunbie ApoOU

38

JlecsaTyHas 3aUCh
npo0Oeii. CpaBHEHUE
JIECSATUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JIPOOSIMH.
Oxpyrnenne
JECATUIHBIX
JIpOOeH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlauu Ha ApooH

IIpencraBiasATh JECATUUHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BbIABJAATH CX0CTBA M PA3JIUYHUSA TPABIIT apU(PMETHUECKHUX
JIEUCTBUH C HATyPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiIMU, OOBACHSTH UX.

BoInoJHATH apudMeTHIECKUE TSUCTBUS C ISCITUIHBIMHU
JpoOsIMU; BBINOJHATH NPUKUAKY U OIEHKY pe3yJibTaTa
BBIYKCJICHUM.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMi BEIYUCIICHUH.

IIpyMeHATH NPABUIIO OKPYIJIEHUS JIECATUYHBIX APOOECH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB JCCATUYHBIX IPOOCH,
OTUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh IMIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMUSL.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.
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Pemarh TekcTOBBIE 3a1a4H, COAEpIKAIINE IPOOHBIE JaHHBIE,
Y Ha HAXOXJEHHUE YaCTU LEJI0r0 M LIEJOro MO €ro YacTu;
BBIAIBJISITH MX CXOJCTBA U PA3JIN4YM.

MopeanpoBaTh X0/ PELICHUS 3aa41 C TOMOILBIO PUCYHKA,
CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JINYHBIE PEIICHHUS,
3aMMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpurudecku oueHUBaTh MOJyYEHHBIN PE3YIIbTAT,
OCYUIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKI

Harmnsimnas reometpusi.
Tena u purypsl
B [IPOCTPAHCTBE

MHOrorpaHHuKy.
N300paxkeHue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TEJL.
IIpssMOyTONBHBIN
napajuiesienumnesn,
Ky0. Pa3BepTku ky0a
U Mapa’suiesienumea.
IIpakTrueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe [IPSMOYTOJIbHBIN Napauienenunen, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3Ysl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEPHI.

IIpuBoauTHL NpUMeEPBI 0OHEKTOB PEATTLHOTO MUPA, UMEIOLIIX
(GbopMy MHOTOTpaHHHKA, IPSIMOYTOJIBLHOTO Napaljiesienunena,
KyoOa.

N3o00paxarh kKy0 Ha KjIeT4aToit Oymare.

HccnenoBarth cBoiicTBa Ky0a, MpsSMOYTOJIbHOTO
napajuielenune a, MHOTOTPaHHUKOB, HCIIOJIb3Y S MOJEIH.
Pacno3naBaTth u M300paxkaTh pa3BepTKU Ky0a

U Hapajuieenunesa.

MopenupoBarth Ky0 1 napasuienenunes u3 Oymaru u npoymx
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O6bem ky0a,
MPSIMOYTOJIBHOTO
napasuieNenumnena

MaTEpUajoB, 00bACHATH CIIOCO0 MOJIETUPOBAHUS.
HaxoanTh n3MepeHus, BBIYHCIAATH IUIONIA/1b TOBEPXHOCTH;
00BbeM KyOa, MpsSMOYTOJILHOTO MapaljiesIeuIeaa;
HCCJIeA0BATH 3aBUCMMOCTB 00beMa Ky0a OT JTMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Hao0uroaath ¥ NpOBOAUTH AHAJIOTMH MEXIY NOHATUSIMHA
wioniaau 1 oobemMa, NepuMeTpa 1 IJIoaau HOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'paHHUKaX, MPUBOAUTH NPUMeEPBI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS Y OTPULIAHUS BbICKA3bIBAaHUM.
Pemars 3a1a4M U3 peasIbHON KU3HH

[ToBTOpEeHUE U 0000IIEHHE

10

[loBTOpEHME
OCHOBHBIX MOHATHUH
Y METOJIOB Kypca

5 knacca,
00001IeHNe 3HAHU I

BobruncasiTh 3HaYEHHS BBIPAKEHUMN, COAEPHKAILIAX
HaTypalibHbIE YUCJIa, OOBIKHOBEHHBIE U JECATUYHBIC IPOOH,
BBITIOJIHATH MPE0OPA30BAHMS YHUCETT.

Bri0upaTh cn1ocod cpaBHEHUS YUCEN, BBIUUCICHHUI,
NPUMEHSITh CBOIicTBa apu(pMETUUECKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCIIEHUH.

OcymecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMbBIX ACHCTBUI
Y CAaMOIIPOBEPKY PE3yIbTaTa BEIYMCICHUM.

Pewmiareb 3aga4mn U3 peanbHOU )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [IJIs PEMICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemars 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
pelleHHs 33/1a4, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonmuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIINUXCS
(TemnI) Kypca 9JacoB coJiepKaHue

HatypanbHble yncia 30 Apudmernyeckue BoinosinsaTs apumeTnyeckme AeicTBUSA C MHOTO3HAYHBIMU
JENCTBUS HATypaJbHBIMHU YUCIIAMU, HAXOAUTH 3HAYEHH S YHCIIOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 6€3 CKOOOK; BBIYMCJIAATH
HATYypaJIbHBIMU 3HAYeHUsl BEIPAKECHUN, COJIEPIKAIIUX CTEIICHH.
yuciamu. YuciioBbie | BBINOJHATH NPUKUAKY H OLEHKY 3HAYCHHUA YUCIIOBBIX
BEIPKCHUS, BBIPKECHUI, IPUMEHSITh IPHEMbI IPOBEPKH PE3yJIbTaTa.
MOPSIJIOK JIEHCTBUIA, Hcnosib30BaTh NpH BHIYUCIEHUSX TICPEMECTHTEIEHOE
WCIIOJIb30BaHUC M COYeTaTeIHLHOE CBOMCTBA CIIOKCHHS M YMHOXKCHUS,

cKkoOOK. OKpyrieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
yycia; HauOOoIbIINI
oOIINiT AETUTEID

1 HaHMCHBIIIEE
oO11ee KpaTHoe.
JlemumocTh CyMMBI

1 TIPOU3BEICHUS.
Jenenue

C OCTaTKOM.
Penienue TeKCTOBBIX
3aa4y

pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUYECKUX ACHUCTBUH.
HccnenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
TUNOTE3bI.

DopMyJUPOBATH ONpeIeJIeHUsI JICIUTENS U KPaTHOTO,
HAWOOJIBIIIETO OOIIEr0 AEIUTEN U HANMEHBIIIETO OOIIETO
KpaTHOTO, MPOCTOr0 U COCTABHOT'O YKCEJT; UCTIOJIB30BATh ATH
MOHATHSI TIPU PEILICHUH 3a]1a4.

IIpuMeHSATH aJITOPUTMBI BEIYHUCIICHUS HAMOOJIBIIETO 00IIIETOo
JIEUTEII 1 HAMMEHBIIIETO 00IIEeT0 KPaTHOTO JIBYX YUCE,
AJTOPUTM Pa3JIOKEHUS YKCIIa HA IPOCThIE MHOKUTEIH.
HccaenoBath yciaoBus 1eTuMOCTH Ha 4 1 6.

HccaenoBathb, 00CyK1aTh, (pOPMYJIUPOBATH
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1 000CHOBBIBATH BBIBOJ O YCTHOCTH CYMMBI, IPOW3BEICHUS
JIBYX YETHBIX YUCEI, IBYX HEUETHBIX YHCIIC, YETHOTO

1 HEUETHOT'O YHUCE.

HccaenoBath cBOMCTBA JSTMMOCTHA CYMMBI M IPOU3BEICHUS
qHUCel.

IIpuBOAUTH NpUMeEPHI YHCE C 3aJaHHBIMU CBOHCTBAMH,
pacno3HaBaTh BePpHbIe M HEBEPHbIE YTBEPIKICHUS

O CBOMCTBaX YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPIKACHUS

C TIOMOIITLI0 KOHTPITPUMEPOB.

KoncrpyupoBath MaTeMaTH4ecKHe MPeAI0KEeHUsI

C TIOMOIIIBIO CBSI30K «HY, «HJIH», ECHH. .., TO...».

Pemathb TeKCTOBBIC 3a/1aUH, BKIFOYAIOIINE MTOHATHUS
JeTUMOCTH, apu(PMETHISCKUM CTIIOCOOOM, UCITOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X011 pEIICHUS 3a]1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IlpuBOAUTH, pa30MpPaTh, OLIEHUBATH PA3IMYHBIC PEIICHUS,
3aIMCH PEIICHUN TeKCTOBBIX 3a7a4.

KpuTnuyecku onieHMBaTH TIOJYYCHHBIN pe3yIbTaT, HAXOIUTh
OIIUOKH, OCYIIIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHUIO

Harnsagnast reomerpusi.
[IpsiMbIE HA IIIOCKOCTH

ITeprienAMKy I pHBIE
MpsIMBIE.
[TapamienbHbie
IpsIMBIE.
Paccrosinne mexny

Pacno3naBaTth Ha yepTeKax, pUCYHKaX CIIy4ar B3aUMHOTO
PACIIOJIOKEHUS JBYX MPSIMBIX.

N306paxkath ¢ NIOMONIbIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare JBe rnepeceKaronimuecs
npsiMble, 1BE MapajiebHbIe MPSMbIE, CTPOUTH MPSIMYIO,
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JBYMSI TOUKAMH,
OT TOYKH JI0 PSMOW,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOM CETKE

NEPHEHIUKYIISIPHYIO TAHHOM.

IIpuBoAUTH MpUMeEPHI TAPAIIETIEHOCTH

Y NIEPHEHIUKYJIIPHOCTH NMPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISIPHBIC

Y NIapaJIJIEIbHbIE CTOPOHBI.

M300pakaTh MHOTOYTOJIBHUKH C TApAJLIEITbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTostHue MEXY ABYMs TOYKaMH, OT TOUKH
J10 IIPSAIMOM, IMHY IYTH HA KBAIPaTHOU CETKE, B TOM UHUCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue 1pooei.
CpaBHeHue

U YIIOPSAI0YUBAHUC
JpOOeH.
Jlecsatuanbie npodu
U METpHYecKas
CHUCTEMa Mep.
Apudpmerndeckue
JICVUCTBUS

C 0OBIKHOBEHHBIMH
U JeCATUYHBIMU
JPOOSIMH.
OTHoIIeHHE.

CpaBHMBATB U YIIOPAI0YMBATH ApOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOeH.

IIpeacraBasiTh AecATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUJIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJICHTHBIE MPeJACTABJEHUs TPOOHBIX YUCEN MTPU UX
CPaBHEHHH, IPHU BBIUUCIICHUSIX.

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

BoinosHsaTs apudMeTnyeckune 1ecTBUS

C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMH.

BoeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH, BHITIOIHATH
npeodpazoBaHusl IpoOeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(PpMETUUECKUX JEHCTBUH JIJIs1 pallMOHATU3ALINH
BBIYMCIICHHM.

CocTaBasiTb OTHOUIEHUS U TPONIOPLHUH, HAXOAUTH
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JleneHue B JaHHOM
OTHOIIEHUHU.
Macmita0,
MIPOTIOPIIHSL.
[lonsATHE IpOLIEHTA.
Brrancienne
MPOLICHTA

OT BEJIMYMHBI

Y BEJIUYUHBI T10 €€
MIPOLICHTY.

Pelienne TeKCTOBBIX
3a/1a4, CoAepKaIIUX
JpoOU U MPOIEHTHI.
IIpakTrueckas
pabota «OTHOIIECHUE
JUTUHBI OKPY>KHOCTH
K €€ IUAMETPY»

OTHOUIEHUE BEJINYUH, IEJTUTh BEJIMYNHY B TaHHOM
OTHOIICHHUHU.

HaxoanTs 3KcnepuMeHTAIbHBIM IIyTeM OTHOIICHHUE JJIMHbI
OKPY>KHOCTH K €€ THaMEeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJIUYUH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3ys MaclTao.

OO0BbACHATB, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLIEHTY.

BoipakaTh NpoLEeHTHI B Ipo0AX U JpOOH B MPOIIEHTAX,
OTHOULIEHUE JIBYX BEJIUYMH B IIPOLECHTAX.

BbI4ucJATH TPOLIEHT OT YKCIIA U YUCIIO MO €ro MPOLEHTY.
Oxkpyrasitb 1poOu U MPOUEHTHI, HAXOAUTh MPUOJIMKEHUS
qucell.

PemaTp 3a1a4u Ha 4acTH, IPOLIEHTHI, MPOTIOPLIMH,

Ha HAaXO0XJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
1o ee ApoOu (TIPoIeHTY), Ipodu (IIPOIIeHTa), KOTOPHIN
COCTAaBJISIET OJ[HA BEJIMYMHA OT APYTOM.

IIpuBoauThH, pa3déuparTs, OEHUBATH PA3JINYHBIEC PELLICHNUS,
3aMKCH pelIeHUI TeKCTOBBIX 3a/1ay.

N3BaexkaTs nHGOpMANUIO 13 TAOJIUIl U TUATPaAMM,
MHTEPHPETUPOBATH TAOJINYHBIEC TAHHBIE, ONIPEAEIATh
HanOOoJIbLIEE U HAUMEHBIIEE U3 MPEACTABICHHBIX JAHHBIX

Harnsignas reomerpus.
Cummerpus

OceBas cuMMETpHS.
[lenTpanbHas

Pacno3HaBaTth Ha yepTexax U U300paKeHHUIX, H300pPaKaTh
OT PYKH, CTPOUTH C MIOMOIIBI0 HHCTPYMEHTOB QUTYpY
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CUMMETPHUSL.
[Toctpoenue
CUMMETPUYHBIX
uryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHSD.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
OKPY>KHOCTh ), CAMMETPHYHYIO IaHHON OTHOCUTEJILHO
MPSIMOM, TOUKH.

Haxoauts npuMepbl CHMMETPUHN B OKPYKAIOIIEM MUPE.
MopenupoBarthb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCUTEJIBHO NPSIMOIi; KOHCTPYMPOBATh FEOMETPUUYECKHE
KOH(UTypaluu, UCIIOJIb3YysI CBOMCTBO CUMMETPUH, B TOM
YHCIIE€ C TOMOILBIO [IU(PPOBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3YUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETPHEH, UCTI0NIb3Ys SKCIIEPUMEHT, HaOII0/ICHHUE,
MOJIETUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C TOMOIIBIO KOHTPIIPUMEPOB
YTBEPKICHUSI O CHMMETpUU QUryp

Boipaxxenus ¢ OykBamu

[IpumeneHue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPa)KECHU I

Y IPEJIOKECHUU.
bykBeHHBIE
BBIPAKCHUS

Y YUCJIOBBIE
MOJCTaHOBKH.
bykBenHbie
PaBEHCTBA,
HaXO0XJICHUE

Hcnoan3oBaTh O0YKBBI 7151 0003HAYEHUS YMCET, IPU 3aITUCH
MaTEeMaTUYECKUX YTBEPKIECHUM, COCTABIIATh OyKBEHHbIE
BBIPKEHHUSI 110 YCIIOBUIO 3aa4H.

HccnenoBaTh HECIIOXKHBIE YHCIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbruncasTh 4nciaoBoe 3HaueHUE OYKBEHHOTO BBIPAKEHHUS
MIPH 33J]aHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
NPSAMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILAU
KpPYyTa; BBIIOJHATH BHIYHCJIEHHS 110 3TUM (hopMyJiaM.
CocrtaBiasTb Gpopmyibl, BEIpaXKaOUIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTh; MPOU3BOJIUTEIBLHOCTD, BpEMS, 00BEM
KOMIIOHEHTA. PabOThI; BHIMOJIHATH BEIYUCICHUS IO 3TUM (opMyiaMm.
DopMybl HaxoanTh HeM3BECTHBI KOMIIOHEHT apU(PMETUIECKOTO
NEeNUCTBUS
Harysinnas reomerpus. 14 YeTpIpexyroibHuK, N3006paxkaTh Ha HEIMHOBAHHOM U KJIeTYaTON Oymare
@urypsl Ha INIOCKOCTH pUMEPHI C MCIOJIb30BAHUEM YEPTEHKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYT'OJIbHUKH C 3aJaHHBIMUA CBOWCTBAMH:
IIpAMOYTOJIBHUK, C IapaJUICIbHBIMU, IIEPIIEHAUKYIJISIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBa
CTOPOH, YTJIOB,
JTaroHaJjei.
N3mepenne yrios.
Buner
TPEYTOJbHUKOB.
[lepumerp
MHOT'OYTOJIbHUKA.
[Tnomans Gpuryps.
Dopmyiibl
nepuMerpa

Y TJIOIIAIN
PSIMOYTOJIbHHKA.
[Tpubnmxennoe
U3MEPEHUE IIOATN
huryp.
IIpakTnueckas

CTOPOHAaMHU, MPSMBIMU YTIJIAMH U JIP., PABHOOEIPEHHBIA
TPEYTOJIbHUK.

IIpennararb 1 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
ITOCTPOEHHUS.

HccnenoBarth, UCONb3Ys SKCIIEPUMEHT, HAOJIOIEHUE,
MOJEIUPOBAHUE, CBOMCTBA IPIMOYTOJIbHIKA, KBAIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATH, ONIPOBEPIATH C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUS O MPSMOYTOJIbHUKE, KBaIpaTe, paclo3HaBaTh
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

H3mepsATH M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTPBIE, IPAMBIE, TYNbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBaTth, n300pakaTb OCTPOYTOJIbHBIN,
MPSAMOYTOJIbHBIN, TYNIOYTOJIbHBINA, PABHOOEIPEHHBINH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BuIyucasiTh IEpUMETp MHOIOYTOJIbHUKA, IIJIOLAb
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pabota «Ilnomanp
KpyTa»

MHOT'OYTOJIbHUKA pa30UeHUEM Ha MPSIMOYTOJIbLHUKH,

Ha paBHBIC (PUTYPHI, UCTIOIB30BaTh METPUUCCKUE €TUHUIIBI
M3MEPEHUS JITTUHBI U TUTOIIAIH.

Hcnoab30BaTh NpudINKEHHOE U3MepeHue JTJINH

Y TIJIOIIAICH Ha KieT4aToi OymMare, mpuOIMKEHHOE
M3MEpPEHME JUTMHBI OKPYKHOCTH, TUIOIIAAN KpyTa

[lomoXkuTENBHBIE
Y OTPUIIATEIIbHBIC YUCIIA

40

Ilenpie yncna.
Monayne yucina,
reoOMETPUYECKast
HMHTEpIIpeTaIUs
MoayJist. YuciioBeie
MIPOMEXKYTKH.
[TonoxxuTenbHbIC

Y OTPULIATEIbHBIC
yucina. CpaBHeHUe
TTOJIOKUTEIIBHBIX

Y OTPULIATEIBHBIX
YHCeJl.
Apudpmernyeckue
JICHCTBUS

C MOJOXKUTEIbHBIMU
U OTpUIATEIbHBIMU
YHUCIaMU.

Penienue TekCcTOBBIX
3aja4

IIpuBoaAUTH NPUMeEPBI UCIIOIB30BAHU B PEAIBHOM JKU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxkaTh 1eIbIe YUCIA, OJT0KUTEIBHBIE

Y OTPUIIATEIBHBIE YUCIIA TOYKAMU HA YUCIOBOW MPSIMO,
HCIO0JIb30BATh YHCIIOBYIO NPAMYIO JUIsl CDABHEHUSI YUCEIL.
IIpuMeHsaTH PaBUJIA CPABHEHNS, YIIOPSAA0YUBATD 1IEJIbIC
YHuCia; HAXOAUTh MOIYJIb YUCIIA.

DopMyJIHPOBATH MPABUJIA BBIUYNCIICHUS C OJIOKUTEIBHBIMU
Y OTPULIATEIBLHBIMH YHCJIaMU, HAXOAUTh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUHN, COACPIKALINX IEUCTBUS

C MOJIOKUTEIBHBIMUA U OTPULATEIIbHBIMUA YU CIIAMM.
IIpMeHATH CBOMCTBA CIIOKEHNS U YMHOKEHUS

JUISL IpeoOpa3oBaHMs CyMM U IPOU3BEACHUINA
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HpeI[CTaBJICHI/IC JaHHBIX

[IpsimoyrosibHas
CUCTEMA KOOPIUHAT
Ha IJIOCKOCTH.
Koopaunatel Toukn
HAa [JIOCKOCTH,
abcuucca

U OpJIMHATA.
Cronbuarbie

U KpYTOBBIC
JIMarpamMMBbl.
IIpakTrueckas
pabora «IToctpoenue
JarpamMmy.
Pemenne TeKCTOBBIX
3a/1a4, CoAepKAIINX
JTAaHHBIE,
MPECTABJICHHbBIC

B Ta0IMIIaxX

Y Ha JuarpaMmmax

OO0BsACHATHL M MILJIIOCTPHPOBATH NOHATHE ITPSIMOYTOJIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IUIOCKOCTH
TOYKH U (PUTYPBHI IO 3alaHHBIM KOOPJAUHATAM, HAXOAUTH
KOOPAWHATHI TOYEK.

YuraTh CTOIOUYATHIE U KPYTOBBIE AUATPAMMBI;
HHTEePHPETHPOBATH JaHHBIC; CTPOUTH CTOI0YATHIE
JMarpamMMBel.

Hcnoab3oBaTh HHGOPMALMIO, IPEICTABIECHHYIO

B Ta0JIMIIAaX, HAa IMarpaMMax JUisl pellieHus] TEKCTOBBIX 3aja4
Y 3371a4 U3 peajbHOU KU3HU

Harnsgnas reomerpus.
@urypsl B IpOCTPAHCTBE

IIpssMOyTONBHBIN
napajuiesienumnesn,
KyO, mpu3ma,
nupamua, KOHyc,
HWIMHID, [1ap

u cepa.
N3o0paxenue

Pacno3naBaTth Ha yepTexax, pUCyHKax, OMMCHIBATH
nupamMuiay, Ipu3My, HHUJIAHIP, KOHYC, IIap, H300pakaTh X
OT pyKH{, MOJeJIMPOBATH 13 OyMaru, MiIacTHUJIMHA, IPOBOJIOKH
u Jp.

IIpuBoanTHL NpUMeEPbI 00BEKTOB OKPY>KAIOILIETO MUPA,
UMEIOINX (POPMBbI HA3BAaHHBIX TE.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, pEOPO, TPaHb,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Tpumepsl
pa3BepTOK
MHOTOTPaHHHUKOB,
IUJIMHAPA U KOHYCA.
IIpakTrueckas
pabota «Co3znanue
MOZEIIEN
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne oobEMa;
CIMHUITBI H3MEPEHUS
oobema. O6beM
MPSIMOYTOJIBHOTO
napajuiesienumnena,
Ky0a, popMyIibl
o0Bema

OCHOBAHHUE, BBICOTA, PAJINYC U IUAMETP, Pa3BEPTKA.
N3yuaTh, UCTIOIB3YS SKCIIEPUMEHT, HAOIIOCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOCTBA

U PA3JIMYMSA. MEXKy MUPAMHUION U TPU3MOM; MEXKITY
UUJIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBarth pa3BepTKU napajienenurneaa, Kyoa, mpu3Msl,
MAPaMHU/JIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJIa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJEIIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX PUTyYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh Ha MOeJISIX: ITTUHBI peOep MHOTOTPAaHHUKOB,
JMaMeTp IIapa.

BoiBoauthb popmyy oo6bema mpsiMOyTroJIbHOTO
napajuieienuneaa.

Boruuncasars no gpopmysiaMm: 00beM NpIMOYTOIBHOTO
napajuienenunena, Kyoa; uCroJib30BaTh €IMHUIIBI M3MEPEHUS
o0beMa; BBIYUCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napasuieJIenUNe0B; pelaTh 3a1a4M C PaIbHbBIMU JaHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CUCTEMATH3aLUs

20

IToBTOpEHUE
OCHOBHBIX IOHATHUH
U METOJIOB KYpCOB
5 1 6 KaccoB,
000011IEHE

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HATypaJIbHBIE, LIEJIBIC, TTOJI0KUTEIIBHBIE U OTPULATEIIbHBIE
Yucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BHITIOJIHSITh
peoOpa30BaHUsl YHCEII U BBIPAKCHHIA.

Bopi0upaTh ciocod cCpaBHEHUS YMCEII, BHIYUCIICHUM,
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U CUCTEMATU3AIIN
3HAHUU

NPUMEHATH CBOICTBA apuPMETHUECKHUX JCHCTBUI

JUISl pallMOHAIN3alX BBIYMCIICHHM.

Pemate 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUIs pELICHUS 3a1a4 U3 IpYrux
MIPEIMETOB.

PemaTp 3a1a4un pasHbIMHU clIOCO0aMH, CPABHUBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3aJa4H.

OcymecTBaAATh CAMOKOHTPOJIb BBIITOIHAEMBIX I€HCTBHIM
Y CaMONPOBEPKY pe3yJibTaTa BIYMCICHHM

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

170
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OEJNEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HHOACHHUTEJIBHASA 3AIINCKA

AnreOpa siBIIsieTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
OHa 00ecrneuyrnBaeT W3Y4YEHUE JPYTUX JHUCLMIUIMH, KaK €CTECTBEHHO-HAYyYHOIO, TaK
¥ TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JJIsl MPOIOJKEHUS 00pa30BaHUus U
B TOBCEAHEBHOW XH3HU. Pa3BuTue y o0Oydarommxcss Hay4YHBIX MPEICTaBICHUN O
MPOUCXOXKICHUH W CYIIHOCTA ainreOpandecKkux aOCTpaKIuii, crmocode OTpakeHUs
MaTeMaTUYECKOM HAayKOW SBJICHHI U TPOIIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJEIUPOBAHNS B HAYYHOM IO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GopMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAYE€CTB MBIIUICHUS, HECOOXOANUMBIX IS
ajanTalud B COBpeMEHHOM IudpoBoM obmiecTBe. M3ydueHue anredpbl odbecriednBaeT
pa3BUTHE yMeHUs HAOII0JaTh, CpPAaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JNEUCTBUA M BBIBOABL, (POpMYyNHpOBaTh YyTBepxkaeHUsA. OCBOeHHE Kypca anreOpbl
00€ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIILIEHUS OOYYaloIIMXCA: OHH HUCHOJIB3YIOT
JCNyKTUBHbIE W WHAYKTHBHBIE pACCyKIEHHUS, O0000IIeHHEe U KOHKPETHU3AIHIO,
abcTparupoBanue u aHajoruto. O0yueHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSITENIbHON JIEATEIbHOCTH 00yYarouuXxcs, MO3TOMY CaMOCTOSITEIbHOE PELICHUE
3a/1ay SIBJISIETCA peanu3auuei AesiTeIbHOCTHOTO PUHIIMIA O0yUEHHUS.

B crpykType mporpaMmmbl yuyeOHOro Kypca «Airedpa» AJis OCHOBHOTO OOILIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTEIbHO-METOJUYECKHE JIMHUU:
«Yucna u BIYUCIIEHU», « ATIreOpanyecKre BRIPAKEHUs, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxngas u3 3THX cofep:KaTeabHO-METOJUYECKUX JMHUI pa3BUBaeTCA Ha
MPOTSHKEHUH TPEX JEeT W3YUCHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JUHHUSIMH. B
X0JIe U3Y4YEeHHs] YUYEOHOro Kypca OO0y4arolUMCs MPUXOIUTCS JIOTHUYECKH pacCyXIath,
HCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK. B CBSI3W ¢ 3TUM B MpoOrpaMmy
y4eOHOTo Kypca «Anredpa» BKIOYEHbI HEKOTOPBHIE OCHOBBI JIOTUKH, MPEACTaBICHHbIC
BO BCEX OCHOBHBIX pa3jieliax MaTEeMaTUYeCKOro oOpa3oBaHMs M CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYyYaroUIMMHUCA OCHOB YHHUBEPCAJIbHOTO MAaTEMaTUYECKOIO  SI3bIKa.
ConeprkaTenbHOM U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca «Anredpay sSBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YKClIa U BBIUUCICHUSD CIYKUT OCHOBOM MJIA JTallbHEHUIIIETO
M3YYEHHUS MAaTeMaTUK{, CIOCOOCTBYET pAa3BUTHUIO y OOYydYaloOUIMXCAd JIOTUYECKOrO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BATHhCS  aNTOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJWMBIX JI TIOBCEIHEBHON >KU3HM.
Pa3BuTHe moOHATHA O 4YMCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBS3aHO
C palMOHATILHBIMU W HMPPAIMOHAIBHBIMU YWCIaMH, (OPMHUPOBAHHEM TIPE/ICTABICHUN
O JEHCTBUTEIBPHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM JIMHUA OTHECEHO
K cpefHeMy 001eMy 00pa30BaHUIO.
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ConepxaHue JBYX anreOpandecKux IUHUN — «AJreOpandecKue BBIPAKCHUS)
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y OOYyYaIOIIUXCS
MaTEeMaTHYECKOT0 arapara, He0OX0IMMOTO [Tl peLICHHS 3a]]a4 MaTeMaTUKH, CMEKHBIX
MpeIMETOB M TMPaKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOrO 0OOIIETo
oOpa3oBaHMs y4eOHBIN MaTepHall TPYNIHUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHUI.
Anrebpa JEeMOHCTPUpPYET 3HAYCHHE MAaTeMAaTUKH Kak s3blKa i1 TOCTPOCHUS
MaTeMaTUYECKUX MOJIEIIEH, OMMCAHMS MPOIIECCOB U ABJICHHUI pealbHOro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TaKXKe JalbHENIIIee pa3sBUTHE AITOPUTMUIECKOTO MBIIUICHUS,
HEO0OXOJUMOT0, B YACTHOCTH, ISl OCBOCHHMS Kypca WHGOPMATUKU, U OBJIAJCHHE
HaBbIKAMU JICAYKTUBHBIX paccyxneHuil. [IpeoOpa3oBaHue CHMBOJBHBIX (QOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHUs1, ClIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUECTBY.

Conepxxanne (QyHKIMOHAIBHO-TPA(QUUECKOW JIMHUM HAILEICHO Ha MOJy4YEHUE
oOyJaromMucss 3HaHUM O (YHKIMSIX Kak Ba)KHEWIIEH MaTeMaTHU4ecKOW MOJAENn
JUIsL OTMCAHMSI M MCCIENOBAaHUS Pa3sHOOOPA3HBIX IMPOLIECCOB M SIBJIEHUW B IMPUPOJIE
u odOmectBe. M3ydueHne matepualia cmocoOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTENbHBIE CPEACTBA SI3bIKAa MATEMATUKU — CJIOBECHBIE,
CUMBOJINYECKHUE, rpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MPEACTABICHUN O POJIU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3ALNN U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax mM3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOpBIA  BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3ienbl  coaepkaHus: «Yucna
U BBIUMCICHUS, «ANreOpandeckue BBIPAKECHUS», «YPAaBHEHUS U HEPABEHCTBAY,
«DYyHKIUNY.

OO0miee YKMCIO YacoB, PEKOMEHIOBAHHBIX JIJISI HW3Y4YEHHS yd4eOHOro Kypca
«Anrebpay», — 306 wacoB: 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
Yucna v BbIYUCTICHUA

Hpo6u 0OBIKHOBEHHBIE U JECATUUHbBIC, IEPEXO0 OT OAHOU (HOPMBI 3amKcH Ipodei K
npyroii. IIoHsATHME panMOHAIBHOTO YHUCHA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHHE
palMoOHaANbHBIX 4YHCcell. Apudmernueckue IEHUCTBUS C PALMOHATIBHBIMU YHUCIIAMH.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOU.

Crenenb C HaTypaJbHBIM TIOKa3aTelieM: OIpeesieHne, MpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEIENICHMs], 3amuch OOJbIIMX uuced. I[IpoueHTs, 3amuch
OPOLIEHTOB B BHJE ApoOM U ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3aJayd Ha
IPOLIEHTHI, PEHICHUE 3a7a4 U3 PEATbHON NPAKTUKHU.

IIpuMeHeHne MPU3HAKOB JEIUMOCTH, Pa3I0KEHHE Ha MHOXHUTEIHW HATypAJIbHBIX
YHUCEN.

PeanpHble 3aBUCUMOCTH, B TOM YHUCIIE IPSMast U 00paTHas MpONOPLHOHATEHOCTH.
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AJiredOpanyecKue BbIPasKeHHsI

[lepeMeHHbIE, YUCIOBOE 3HAYEHHE BBIPAKEHUSI C TMepeMeHHOoU. [lomycTtumblie
3HaueHUs TepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BHJIC
dbopmynbl. Beruucnenuss mo dopmynam. [IpeoOpazoBanue OYKBEHHBIX BBIpaXKCHHI,
TOXKJIECTBEHHO PaBHBIC BBIPXKEHMUS, MPaBUIIa PEOOPa30BaHUSI CYMM U MIPOU3BEIICHUMH,
IpaBujia PaCKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTEIEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Onnowiensl ¥ MHoOroujeHbl. CreneHb MHorowieHa. ClioeHUe, BBIUUTAHUE,
YMHOXXE€HUE MHOTO4YJIeHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMBbI U
KBagpar pazHocTH. Popmyna pa3sHOCTH KBaApaToB. Pa3nokeHHe MHOIOYIEHOB Ha
MHOKUTEJIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoOdpa3oBaHUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeHOEe ypaBHEHUE C OTHOU IEPEMEHHOM, YUCII0 KOPHEN JIMHEWHOTO YPABHEHUS,
pelIeHne JIMHENHBIX YypaBHEHUW. COCTaBICHHE YpPAaBHEHHW IO YCIIOBHIO 3aJa4H.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHHME C JIByMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JUHEHHBIX YpaBHEHUH C IBYMs IEpEMEHHBbIMU. Perienre cucteM ypaBHEHUHN cliocoOoM
MMOACTAaHOBKU. [ [puMepsI peneHns: TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHUI.

DYyHKIUHA

Koopannara Touku Ha npsimoi. YuciioBble TpoMeKyTKU. PaccTosiHue Mmex 1y 1ByMs
TOYKaMHU KOOPJIAWHATHOW MPSAMO.

[IpssmoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcmucca u opauHaTa TOYKA
Ha KOOpAWHATHOW TmiockocTu. [Ipumepsl rpadukoB, 3amanabix (popmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkiuu. 'padux dynkuun. CBoiicTBa
bynkuuid. Jluneitnas Qynkmus, ee rpadux. I'paduk bynkuuu y = |x|. I'paduyeckoe
pELIECHNE IMHEWHBIX YPABHEHU Y CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIACC
Yucjia v BbIYUCTICHUS

KBagpatubiii kopeHs u3 uucna. [louarue 06 uppanuoHaibHOM yucie. Jlecaruunble
npuOIIKEHNsT HMppalMoOHANbHBIX unced. CBOHCTBAa apU(pMETHUECKHX KBaJApaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBHIPAKEHUIN U BHIYMCICHUSM.
JlerCTBUTENIBHBIC YHCIIA.

Crenens ¢ LenbIM MoKa3aresieM U ee cBoricTBa. CTaHIapTHas 3alMCh YUCa.

AJiredpanyecKue BbIPaKeHUs
KBagpaTHblii TpexusieH, pa3loKEHHE KBAJAPATHOTO TPEXWICHa Ha MHOXHUTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anreOpanueckoi apodu. CroxeHue,
BBIUMTAHNE, yMHOKEHUE, ICTICHHE alreOpandeckux Apooeii. PanmoHansHbIe BRIpaXKeHHS
U UX IIpeoOpa3oBaHue.
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YpaBHeHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmylsia KOpPHEW KBaapaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEeHUN, CBOAAIINXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreiimme
JIpOOHO-paIMOHAIbHBIEC YPABHEHHUS.

I'paduaeckass wHTEpHIpeTansi YpaBHCHHWA C JBYMS IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPABHEHUH C ABYMS NIEpEMEHHBIMHU. [ [puMephI penieHrs CUCTEM HEJTMHEUHBIX
YPaBHEHHI C IBYyMs IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 33724 aITreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA W HUX CBoOWCTBa. HepaBeHCTBO ¢ OOHOM IEPEMEHHOU.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynkuuu. OOnacTb OMpPENENIEHUS U MHOXKECTBO 3HAYEHHM (DyHKIUH.
CnocoObl 3agaHus PYHKITHIA.

I'padux pynkumu. Urenue cBoicTB pyHKIMM 1o ee rpaduky. [Ipumeps! rpagukos
(yHKUMNA, OTPaXKaroLUX peabHbIE MPOLECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPLIUOHATIbHBIE 3aBUCUMOCTH,
ux rpaguku. Oyrkuum y = X2,y = X3,y =Vx, y=|x|. I'paduueckoe perieHre ypaBHEHU
Y CHCTEM YPaBHEHUM.

9 KJIACC
Yuciia 1 BHIYUCICHUA

PannoHanpHbple 4uCa, WPpALMOHAJIBHBIE YHUCIIA, KOHEYHBIE W OECKOHEUYHbIE
JecsITUUHbIE TpoOu. MHOXKECTBO NEWCTBUTENBHBIX YUCEIN, JEHCTBUTEIbHBIE YHMCIAa KaK
OecKOHEUHbIE JecATUYHbIe JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEICTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHeHME IeHCTBUTENBHBIX YKCeNl, apupMETHIEeCKUe IeHCTBUS C NEMCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl  OOBEKTOB  OKPY’KAIOIIEr0  MHpA, JUIMTEIBHOCTH  MPOLIECCOB B
OKpY>KaroIlleM MUpE.

[Ipubnu>keHHOE 3HAYE€HHE BEJIWYMHBI, TOYHOCTH MNpUOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHUS ¥ HEPABEHCTBA

JImneriHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOJMIUMXCA K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHUN, CBOJAIIMXCS K KBaJIpPaTHBIM.
bukBaaparHoe ypaBHeHue. IIpumepbl pelIieHMs YpaBHEHUN TPETbEM M UYETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne npoOGHO-pallMOHANBbHBIX ypaBHEHM. PeleHne TEKCTOBBIX 3ajad
anre0pandecKuM METOJIOM.
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VYpaBHeHHe C JByMsl TMEpPEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. Perenne cucreM IByX YpaBHEHUN, OTHO
U3 KOTOPBIX JUHEHHOE, a JIpyroe — BTOpoi cremeHu. ['paduyeckas MHTepHpeTarus
CHUCTEMBI YPAaBHEHHU C IBYMS IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a7a4 aNredpandeckum crocooom.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenue cucrem
JTUHEHHBIX HEPABEHCTB ¢ OJHOW nepeMeHHoi. KBanpaTHeie HepaBeHCcTBa. | paduaeckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DOYyHKUMHU
KBanpatuunas ¢pynkuus, ee rpadux u cBoiictpa. [lapabosa, KoopIUHATHI BEPIITUHEI
napabosbl, 0Cb CHMMETPUHU MapadOJIbI.

I'papuku  dynxumit: y = kx, y= kx+b, y= L y=x3,y = Vx, y= x|
X
U UX CBOMCTBA.

YucioBbIe MOC/I€10BATEIBHOCTH H IIPOrPecCUm

[loHsiTHE YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHUE  I10CJIEN0BATEIBHOCTH
peKyppeHTHOH (opmyioi U popmyJioil N-ro yieHa.

ApudpmeTrnueckas U TreoMerpuueckas nporpeccur. Dopmyibel N-ro  4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuid, CyMMbI NIEPBBIX N YJICHOB.

N3o0pakenne 4wieHOB apupMETUYECKON U T€OMETPUUECKON TTPOrPECCHI TOUKaMHU
Ha KOOPJAWHATHOM TJIOCKOCTH. JIMHEHHBIH W 3KCHOHEHUMANbHBIA pPOCT. CIoKHBIE
IIPOLICHTBI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca «Anredpay K
KOHITy 0Oy4deHus B 7 KJiacce.

Yucia 1 BbIYUCTICHUSA

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(MeTrHdecKkue AeiCcTBUs
C pallMOHAJIBHBIMH YHCIAMU.

HaxonuTth 3HaYeHUs! YUCIOBBIX BBIPAXKEHUM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
U MIPUEMBbI BBIYMCIICHHS 3HAUCHUI APOOHBIX BBIPAXKEHUH, COAEpKAITUX OOBIKHOBEHHbIE
U JICCATUYHBIC JPOOHU.

[lepexoauts OT oaHON (OPMBI 3amMCH YUCENd K Jpyrod (mpeodOpa3oBbIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECATUIHYIO JPOOB).

CpaBHMBATh U YIIOPSIOYMBATH PAIIMOHAIIbHBIE YKCTIA.

OKpyTrsTh yucna.

BBINONHATS NPUKHUAKY W OLIEHKY pE3yJbTaTa BBIYUCICHHM, OLIEHKY 3HAYEHHI
YUCJIOBBIX BBIPAKEHUW. BBITONHATH NEUCTBUS CO CTENEHSAMU C HaTypaJbHbIMHU
HOKa3aTesIMHU.
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[IpuMeHATh TPU3HAKK MNETUMOCTH, Pa3JIOKCHHE HAa MHOXHUTEIHM HATypaJbHBIX
YHCEIl.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 331241, CBSI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIUYUH, MPOICHTAMH, HMHTEPIPETUPOBATh PE3yIbTaThI
pEIICHUS 3a1a49 C YYeTOM OTPAaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX
OOBEKTOB.

AJlredOpanyecKue BbIPasKeHUsI

Hcnonb3oBarh anreOpanvyeckyr0 TEPMHHOJOTHUIO U CHUMBOJUKY, MPUMEHSThH €e
B IIPOIIECCE€ OCBOEHUS yueOHOTO MaTepHaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAXXEHUM TMPU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoinonaaTe mpeoOpa3oBaHUsl I1IEJIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEICHUEM
MOJ0OHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BpINOMHAT YMHOXEHHUE OJHOUYJIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymiecTBIATh Pa3i0KeHUE MHOTOWICHOB HA MHOXKUTEIN C MOMOIIbIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIHUPOBKH ClIaraeMbIX, NpPUMEHEHUs (OpMy
COKPAIIIEHHOTO YMHOKEHHSI.

[IpumeHnsaTs mpeoOpa3oBaHUs MHOTOYJICHOB [IJISl PELICHUS Pa3IUYHbIX 3a7a4d U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonbp30oBaTh  CBOMCTBA  CTENEHEM €  HATYpAJIbHBIMU  IOKA3aTEJSIMU
JU1sl TpeoOpa3oBaHus BBIPAXKEHUM.

YpaBHeHUS ¥ HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS ¢ OJHOM IEPEMEHHOM, TPUMEHSS IPABUIIA IIEPEX0/1a
OT MCXOJHOIO YpPaBHEHHUs K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABIAETCA T YUCIO
KOPHEM yPaBHEHUS.

[Ipumensaty rpaduyueckre METONbI MPH PEIICHUH JMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath mpuMepsI Map YKCeN, IBISIOUINXCS PeIICHUEM JUHEHHOTO YpaBHEHUS C
IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO ypaBHEHHUS C JBYyMS
MEPEMEHHBIMHU, MOJIb3YSACh IPaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemars cucteMpl IByX TMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH, B TOM YUCJIE
rpaduyecku.

CocraBnsaTe 1 pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUIN
[0 YCJIOBHUIO 33Ja4yd, HHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DYyHKUIMHA
N300paxkath Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM

KOOpJIMHATAM, JIy4d, OTPE3KH, WHTECPBAJIbI, 3alMChIBATH YHCIIOBBIC MPOMEKYTKH Ha
anreOpandecKoM sI3bIKe.
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OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 33/1aHHBIM KOOPJMHATAM, CTPOUTD
rpaduku nuHeHbIX QyHkmii. CTpouth rpaduk QyHKIUU ¥ = |x|.

OnucelBaTh ¢ ITOMOIIBIO (PYHKIIMM W3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMUMHAMU:
CKOPOCTb, BPEMsl, pacCTOSIHUE, 1I€HAa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOIUTEILHOCTD,
BpeMsl, 00beM paboTHI.

HaxoauTs 3HaueHue pyHKIMU 1O 3HAYECHUIO €€ apTyMEHTa.

[lonnmarp rpaduueckuii cmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJIEKaTh M UHTEPIPETUPOBATh MHPOPMALMIO M3 Tpa@UKOB pPEAJbHBIX IPOIECCOB
Y 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOrO Kypca K KOHILY
oOyueHus B 8 kiacce.

Yuciia 1 BbIYUCICHUA

Hcronbs30BaTh HaYaAIBHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENIBHBIX YHCEI
JUISl CpaBHEHMS, OKPYIJIEHHMSI M BBIYHMCIECHUN, W300pakaTh JEHWCTBUTENIbHBIE YHCIIA
TOYKAMH Ha KOOPAWUHATHOMN IPSIMOM.

[IpuMeHATh NOHATHE apUPMETHUYECKOTO KBAAPATHOIO KOPHA, HAXOAMTH
KBaJpaTHbIE KOPHU, HCHOJB3Yd MpPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBIITOJHATH
npeoOpa3oBaHus BBIPAXKEHHM, COIEpkKaIIUX KBAaJpaTHbIE KOPHU, MUCIOJb3Ys CBOMCTBA
KOPHEH.

Hcnonb30BaTh 3a1MCH OOJIBIIMX M MaJIbIX YUCEN C TOMOIIBIO AECATUUYHBIX APOOeEit
u creneHeit yncna 10.

AJiredpanyecKue BbIPaKeHHUS

[IprMeHsTh TOHSATHE CTETICHU C I[ETBIM MOKa3aTeIeM, BBITIOIHSIThH MPeoOpa3oBaHus
BBIPAXXEHUM, COZEPKAIIMX CTETICHU C IEIbIM MOKa3aTeJIeM.

BhITIONHATE  TOXKJECTBEHHBIE MPEOOpa3oBaHWs  PAlMOHAIBHBIX  BBIPAKECHUN
Ha OCHOBE MPaBWI ICUCTBUN HAJl MHOTOWICHAMH U alre0pandyecKuMu JpoOsMHu.

PacknanpiBaTh KBaApaTHBIM TPEXUJICH HA MHOKUTEITH.

[IpumensTr TpeoOpa3oBaHUS BBIPAXKEHUN JJIsi  PEIICHUS Pa3IMYHBIX —3a7ad
13 MAaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEabHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemwars sMHENMHBIE, KBaIpaTHBIE YpPAaBHEHUsS W paLMOHAJIBHBIC YpPaBHEHUS,
CBOJSIILIECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IEPEMEHHBIMU.

[IpoBoauTe mpoOCTENIINE UCCIIENOBAHUS YPABHEHUW U CUCTEM YPAaBHEHUN, B TOM
qyclie C MPUMEHEHHEM TrpaduuyecKuX NpeACTaBIeHUN (yCTaHABIMBATh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELLICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

IlepexonuTh OT CIOBECHON (POPMYJIUPOBKU 33J1a4M K €€ anreOpanyeckoil Mojenu ¢
IIOMOIIIBIO COCTAaBJICHUsI YPaBHEHUS WIM CHUCTEMBbI YPaBHEHWM, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U [10OJYy4YECHHBIA pe3yJIbTar.
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HpI/IMCHﬂTB CBOMCTBA YMCIIOBBIX HCPABCHCTB AJIA CpaBHCHH:A, OLCHKH, PCHIATH
JIMHCHUHBIC HCPABCHCTBA C O,Z[HOI>'I HCpCMCHHOfI n UX CUCTCMbI, JaBaTb Fpa(i)I/I‘ICCKYI-O
HIUIIOCTPALMIO MHOKCCTBA peIHCHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DYyHKUMHU
[lornmath W UCHONB30BaTh (PYHKIMOHAJIBHBIE TOHSTUA M S3BIK (TEPMUHBI,
CUMBOJIMYECKHUE OOO3HAUEHHUSA), ONPEACNATh 3HaueHHEe QYHKIUH IO 3HAUYCHUIO
apryMeHTa, OINpeIeTsATh CBOWCTBA (DYHKIIUU 1O €€ TpaduKy.
Ctpouts rpa@uKu 3eMeHTapHBIX (PyHKINN BUAA:
y=_,y=x% y= x3,y = VX, y = |x|, onuchBaTh CBOICTBA YNCIOBOI DYHKIHH
X

1o ee rpaduky.

[IpeameTHBIC pE3yJNbTATBl OCBOSHHUS NPOrPaMMBI YUEOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

YucJia ¥ BbIYHCIEHUS

CpaBHHMBATH U YHIOPAIOYMBATH PAIMOHAIBHBIE M UPPALTMOHAIIBHBIC YUCTIA.

Bemmonuare apudmernyeckue NEUCTBUS C PAMOHAIBHBIMH YHCIIAMH, COYeTast
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C WPPAUUOHAIBHBIMU
YHCJIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEeISIMA U KOPHEW, BBIYUCISTH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyryiATh  I€UCTBUTEIBHBIC YMCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIUHCJICHU, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeElHBIE W KBAaJpaTHBIE YPABHEHWS, YPAaBHEHUs, CBOISAIIMECS K HHUM,
MpocTellne ApoOHO-pallMOHAIbHBIE YPaBHEHMUS.

Pemars cucTeMbl IByX JTMHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JIUHEWHBIM.

PemaTe TEKCTOBBIE 3a/1auu aNreOpanvyeckuM CrocoOOM C MOMOIIBI0 COCTABICHUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUM C ABYMs IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CHCTEM YPaBHEHWUH, B TOM
qyclie C NPUMEHEHHEeM TpaduyecKuX MpeJCTaBIeHUN (yCTaHABIMBATb, HMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemath nuHeliHbIe HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, U300paXKaTh pellleHne
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate crucTEMBl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTb PELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSIMOU, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA IPU PEILIEHNUHN PA3JIMYHBIX 33/a4.
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DOYyHKIUU
Pacno3naBate  (QyHKIMH U3y4YeHHBIX BUAOB. [loka3biBaTh CXEMaTHYECKU
pacmojioKeHHe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB ¢GyHKIuN Buma: y = kx,

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

OT 3HaYeHUN KO3 (HUIIUEHTOB, ONUCHIBATH CBONCTBA (DYHKITHI.

Crpoutb M H300pakaTh CXEMATUYECKU Tpa@UKU KBaIpPATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX Tpadukam.

PacnioznaBath KBajgpatuuHyro (GyHKIUIO 10 (opmyne, NPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIMN U3 PeaTbHOM XU3HU, (DU3UKH, TCOMETPHUH.

YucioBbIe MOC/I€10BATEIBHOCTH U IPOrPecCUm

Pacnio3HaBaTh apupMeTHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCUH TP Pa3HbIX
croco0ax 3agaHusl.

BbINOTHATE BBIYMCIEHUS C UCTIONIBb30BaHUEM (OPMYJI N-TO YieHa apu(PMEeTHIECKOM
Y TEOMETPUYECKON MTPOTPECCHM, CYMMBI IIEPBBIX N WICHOB.

N300paxaTh 4ieHbl HOCIEA0BATEIHHOCTH TOUKAMH HAa KOOPAUHATHON MJIOCKOCTH.

Pemate 3aa4n, CBSI3aHHBIE C YHCIOBBIMM IIOCIIEIOBATEIBHOCTSMH, B TOM YHUCIIE
3aJ]auu U3 peajbHOM KU3HU (C UCIOIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUI).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena |[KoaumuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YYAIOIIUXCS
(Temel) Kypca 4acoB COJICpIKAHUE
Yucna v BBIYHCIICHHUS. 25 [lonsiTne CucremMaTu3upoBaThb M 000raaTh 3HAHUS
PanyoHaneHbIe yncaa paloHaNbHOIO YUCHa. | 00 OOBIKHOBEHHBIX U JECATHUUHBIX IPOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, MPe0oOpPa30BHIBAS
NENCTBUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C palMOHAIbHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSAI0YNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
TOKa3aTeJIEM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

W3 peAUTbHOU
MIPAKTUKH.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOYKHUTEIIA
HATYpaJIbHBIX YHUCET.
PeanbHbie

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B 0ECKOHCUHYTO
JNECATUYHYIO IPOOb.

IIpuMeHsITH pa3HOOOpa3HbIE CIIOCOOBI U IPHEMBbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJiepKalnx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH
BbIpaKeHUE K popme, Hanbosee y100HOM 111 BHIYUCIICHUM,
peo0pa3oBbIBAThH APOOHBIC BRIPAKCHHS HA YMHOXKEHUE

U JIeJICHUE IECSITUYHBIX JPOOEH K ICUCTBUAM C IIEITBIMU
YHUCJIAMHU.

IIpuBOAUTH YHC/IOBBIE H OYKBEHHbIE IPUMeEPbI CTCTICHU
C HaTypaJbHBIM ITOKa3aTeIeM, OOBSICHSS 3HAUCHHSI
OCHOBAHMS CTETICHU M MOKa3aTessl CTETICHH, HAXOUTh
3Ha4YeHUs cTeneHel Buaa a" (a — mo0oe parMoHaIbHOES
YKUCIOo, N — HATYpalbHOE YUCIIO).

IloHUMATB CMBICIT 3aMUCH OOJIBIIIAX YUCET C TIOMOIIHIO
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3aBHCUMOCTH. [IpsimMast
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATHUHBIX Ipo0eit u cteneneii uncna 10, npuMeHATH X
B PEAJbHBIX CUTYyAIHIX.

IIpumeHsITH TPU3HAKY ETUMOCTH, PA3I0KECHHS Ha
MHOKUTEJIA HATYPaIbHBIX YHCEI.

Pemiathb 3a1a4m Ha 9aCTH, TPOLICHTHI, POTIOPIIHH,

Ha HaXOKJEHHUE IpoOH (IIPOLEHTa) OT BEIMYUHBI U
BEJTMYHUHBI IO €€ IpoOu (MPOIIEHTY), 1poOu (TpoIeHTa),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoanTh, pa3zdoupaTh, OLEHUBATH PA3INYHBIC PEIICHNUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacnio3HaBaTh M 00bSACHATH, OIIMPASICh HA ONIPEIEICHMUS,
IPSIMO TIPOTIOPIIMOHATIBFHBIE U 00OPAaTHO MPOMOPIIHOHAIBHEIE
3aBHCHUMOCTH MEX/y BEeTUYMHAMU; PUBOIUTH MPUMeEPbI
3THX 3aBUCUMOCTEN U3 peanbHOr0 MHUpa, U3 APYTUX Y4eOHbIX
IPEIMETOB.

Pemath npakTHKO-OpUEHTHUPOBAHHBIE 33]1a4M HA JPOOH,
IPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLHUOHATIBHOCTH,
POTIOPIUU

AnreOpanueckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IIepemenHbIE.
Honyctnmslie
3HAYEHUS
NIEPEMEHHBIX.
DopMyIIbI.
[TpeobpazoBanue

OBuanerhb anreOpandecKoil TEPMUHOIOTUEN U CHMBOJIUKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YueOHOTro MaTepHaia.
HaxoauTsh 3HaueHns: OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYCHUSIX OYKB; BBITIOJHITH BRIUMCIECHUS TI0 (JOPMYIIaMm.
BoInosHATH npeoOpa3oBaHus 117100 BBIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJOOHBIX ClIaraéMbiX,
PaCKpBITHEM CKOOOK.

BbINOJHATH YMHOXEHHUE OJTHOYJICHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
U TIPUBEJICHHE

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HATypaJIbHBIM
TOKa3aTesIeM.
MHOro4JIEHHI.
CnoxxeHue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybI
COKpAaIIIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKHUTEIU

¥ MHOTOYJIEHA Ha MHOTOWIEH, IPUMEHATH (POpMyJIbI
KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBJIATH Pa3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEN
IIyT€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEIS,
npUMEHEHHUs1 (OPMYJIbI pa3HOCTH KBaJPaToB, popmys
COKpAILIEHHOTO YMHOKEHHS.

IIpumensiTh npeoOpazoBaHNEe MHOTOWICHOB ISl PELLICHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 PEAbHON MPAKTHKU.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeoOpa3oBaHus
YpaBHEHU,
PaBHOCHJIBHOCTD
YPaBHCHUM.
JIunelinoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

Pemiarpb nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEHSAS MPAaBUJIA IEPEX0]A OT UCXOAHOTO YPABHEHHUS

K PaBHOCUJIBHOMY €My 0oJiee MpOCTOro BUA.

IIpoBepaATH, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHEHUS.

IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHENHOT0 YPABHEHMUS C IBYMS IEPEMEHHBIMU.
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peLIECHNUE JIMHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 € MOMOUIBIO
YpPaBHCHUM.

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

CTpouTh B KOOPAUHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh IPAPUKOM,
NPUBOAMTH IPUMEPbI PEUICHUS YPABHEHUSI.

HaxoauThb pelnieHue CUCTEMBbI ABYX JUHEHHBIX YPABHEHUMN
C ABYMsI IEPEMEHHBIMU.

CocraBJisTh 4 pemiaTh YPABHCHUE WUITA CUCTEMY
YPaBHEHHUM I10 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33]1a4U MMOJTyYEHHBIN
pe3yabTaT

C AByMs
[IEPEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopannara Touku MN300paxkaTh HA KOOPAWMHATHOMN NPSIMOM TOUKH,
OyHKIMN Ha npsAMOu. UHUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOpAUHATAM, JIy4YH, OTPE3KH,
ITPOMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aIreOpanvyeckoM sI3bIKe.

Paccrostnue mexy
JBYMSI TOUKaMH
KOOPJMHATHOU
MIPSIMOM.
[IpssmoyronbHas
CUCTEMA KOOPIHHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
bopmynamu.
Yrenwne rpaduxon

OTMedaTh B KOOPAUHATHOM MIOCKOCTH TOYKH

10 33J]aHHBIM KOOPIMHATAM; CTPOUTH IPAPUKH HECTIOKHBIX
3aBHCHMOCTECH, 3a/IaHHBIX ()OPMYJIAMHU, B TOM YHCIIS

C MIOMOTIIBIO ITUGPOBBIX JTAOOPATOPHIA.

I[puMeHSTDH, H3y4aTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH Tparueckuii Criocod npecTaBICHUS
Y aHaJIM3a Pa3HoOO0pa3HOM KU3HEHHON HHGOPMAIIHIH.
OcBauBaTh MOHATHE QYHKITUH, OBJIAJICBATH
(GYHKIIMOHATBLHOW TEPMUHOJIOTHEH.

Pacno3naBathb juHelHy0 QyHKIM0 Y = kx + b,
ONMUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTHU OT 3HAYCHUH
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GpyHKIMH.
['paduk GpyHKIIUM.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

ko3 uimeHToB K u b.

Ctpouth rpaduku jivHeiHON QyHKIMYU, QyHKIHHA Y = | X |.
Hcnoab3oBaTh HU(PoOBLIE pecypehl 11 TOCTPOCHUS
rpadukoB GYHKIHMI U U3yUEHHUS UX CBOMCTB.

IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B peaJbHBIX IPOIIECCaX U SBICHUSIX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE U 0000IIEHHE 6 [loBTOpEHME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX TOHATUI YKCEeJl, BBIYUCICHUI, TPeoOpa30BaHUd BBIPAXKEHHUI,
¥ METOJOB Kypca pelIeHUs] YPaBHEHH.
7 xnacca, 00001IeH e OcymecTBJIAATH CAMOKOHTPOJIb BIIOTHAEMBIX I€HCTBHIMA
3HAHUU Y CaMOIIPOBEPKY pe3yibTaTa BEIYMCICHUH,
npeoOpa3oBaHUiA, MOCTPOCHUH.
Pematp 3a1aum 3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIs peLIEHUs 3a1a4 U3 IPYrux
MIPEAMETOB.
PemaTe TeKcTOBBIC 321a4H, CPABHUBATh, BEIOUPATH
CNocoObl pelIeHus 3a1aun
OBIIEE KOJIMYECTBO 102
YACOB 1O ITPOT PAMME
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8 KJIACC
HanmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 9JacoB coJiepKaHue

Uucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyTHPOBATH ONpeesIeHUe KBaAPATHOTO KOPHS

KBaaparHbie KOpHH u3 yucna. [lonsarue U3 4Kciia, apu(pMETUIECKOro KBaJApaTHOIO KOPHSL.
00 HppalOHAIBHOM IIpumMeHsATH onepanuio u3BJIEUECHNU KBaPATHOIO KOPHS
yucne. JleciTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
IPUOIIKEHUS OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
UPpalMOHAIbHBIX JNECATUYHBIMH IPOOSIMH.
quCell. CpaBHMBATBH M YIIOPSI0YMBATH PALIIOHAIbHbBIE
JlelicTBUTENBHBIE Y UPPalMOHAJIBHBIE YHCIIA, 3AITUCAHHBIE C TOMOIIBIO
yucia. CpaBHEHUE KBaJIpaTHBIX KOPHEM.
JENCTBUTENIbHBIX HMccaenoBaTh ypaBHEHHE X° = @, HAXOJAUTH TOUHBIE
qrcell. U IpuOIvKeHHbIe KopHu Tipu a > 0.

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apudmeTrnuecKux

KBaJIPATHBIX KOPHEU.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJIepKAIINX
KBaJIpaTHBIE KOPHU

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, IPOBOS

YU CJIOBBIE KCIIEPUMEHTBHI C UCIIOJIb30BAHUEM KAJIBKYJISITOPA
(KkoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECCKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa30oBaHMs BHIPAKESHUH.
BoInoJHATH NPeo0dpa30BaHuUsl BEIPAXKEHUMN, COAEPHKALIUX
KBaJIpaTHbIE KOPHHU.

Bbipa:kaTh nepeMeHHbIe U3 TeOMETPUIECKUX U (PU3NUECKUX
dopmyir.

Bbrunciasitb 3Ha4YeHUS BBIPAXKEHUHN, COAEPKALLNX
KBaJIpaTHbIE KOPHH, UCTIOB3YsI TPU HEOOXOAMMOCTH
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KaJIbKYJISITOP.
Hcnonb30BaTh B X0/1€ PEILICHUS 3a]1a4 JIEMEHTapHbIE
IIPE/ICTaBIICHUS, CBI3aHHBIEC C MPUOIMKEHHBIMUA 3HAYCHUSAMHU
BEJIUYMH.

3HAKOMUTBCS C HCTOPHEl pa3BUTHS MATEMATUKU

Yuiciia i BEIYUCIICHUS.

CreneHs ¢ HeabIM

®opMyTHpPOBATH ONIpeaeIeHHEe CTCIICHH C TSITBIM

CreneHs ¢ UEIbIM II0KA3aTeJIEM. IIOKA3aTEeIIEM.
MTOKa3aTelIeM CranpapTtHas 3anucCh IIpeacTraBiasaTh 3anUch OOJIBIIUX U MAJIBIX YHUCET
qyuca. B CTaHJAPTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHHMBATB YKCJIa U BEJIMYUHBI, 3aIIMCAHHbBIC
OKPY’KarolIero Mupa ¢ ucnoJib3oBaHuem crenenu 10.
(OT DyIEMEHTapHBIX Hcnoab30BaTh 3aNUCh YUCEI B CTAHAAPTHOM BUJIE
YaCTHII JUTSI BBIPQXKEHUST Pa3MepPOB 0O0BEKTOB, JUTUTEIILHOCTH
J10 KOCMHYECKHUX IIPOLIECCOB B OKPYIKAIOILIEM MHUPE.
OOBEKTOB), DopMYyJIHPOBATH, 32AIIMCHIBATH B CHMBOJIMYECKOi (popMe
JUTUTETLHOCTD Y WIJIIOCTPUPOBATH NPUMEPAMM CBOVCTBA CTENEHU
IIPOLIECCOB C LIEJIBIM MOKA3aTEeIIEM.
B OkpyxatoiieM Mupe. | IIpumeHsiTh cBoiicTBa CTENICHU ISl MPEe0Opa3oBaHUS
CBolicTBa cTENEHU BBIPAKEHUI, COJIEPKALIUX CTEINIEHU C LEIbIM ITOKA3aTEIIEM.
C LIEJIbIM ITOKa3aresieM | BbINOJHATH JeMCTBUSA C YUCIIaMU, 3alTMCAHHBIMU
B CTaHJApPTHOM BHjE (YMHOXEHUE, ICTICHUE, BO3BEICHUE
B CTEIICHb)
AnreOpanueckue KBagpatubii Pacno3HaBaTh KBaJIpaTHBIN TPEXUWICH,
BbIpaxkeHus. KBanpatHbiid TPEXUJIEH. YCTaHAaBJIMBATh BO3MOYKHOCTb €T0 PA3JIOKEHUS
TPEXUJIEH Pasnoxenue Ha MHOYKUTEJIN.
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KBaJIpaTHOT'O
TpeXuJIeHa
Ha MHOXXUTENHN

PaCKJ'laI[I)IBaTb Ha MHOZKHMTCIN KBaI[paTHBIfI TPCXYUIICH
C HCOTPpHIATCIBbHBIM JHUCKPUMHUHAHTOM

AJnreOpanyeckue
BBIPAYKEHUSI.
AnreOpanyeckasi Apoob

15

Anrebpanueckas
JIPOOB.
Honyctrmslie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJire0panvecKkue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallieHue
JpOOeH.
Cnoxxenue,
BBIUYMTAHHE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanme
BBIPAKCHU,
COJIepIKAIIUX
anrebpandeckue
Ipodu

3anucbIBaTh anreOpanyecKyue BbIPaXKEHUS.

HaxoauTs 061acTh onpeaeaeHus pauoHaIbHOTO
BBIPAKCHUSI.

BbINOJIHATH YHCIOBHIE TIOJCTAHOBKH U BHIYUCIATH
3HaYeHHUe JPOoOU, B TOM YUCIIE C TOMOUIBIO KAJIbKYJISATOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BbInoaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
IIpuMeHsATH Npeodpa3oBaHUA BIPAKECHUN JUJIS pELLICHUS
3a11ad4.

Broipa:kath nepemennble u3 Gopmyn (GuU3MUECKHX,
r€OMETPUYECKUX, OMTUCHIBAIOUIUX OBITOBBIE CUTYALIUHN )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3HaBaTh KBaJpaTHbIE YPABHECHHUS.

KBaapaTHble ypaBHEHHUS ypaBHeHnue. Henonnoe | 3amuchiBaTth (popMyJs1y KOpHEW KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJpaTHbIe YPABHEHUS — MIOJIHBIE U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocreiue NCcJaeI0BAHUA KBaAPATHBIX
KOpPHEMN KBaJIPaTHOTO YPaBHECHUM.
ypaBHeHus. Teopema PemaTs ypaBHeHusl, CBOASIIUECS K KBaJIPATHBIM,
Buera. C TOMOIIIBIO MPEe0OPa30BaAHUI U 3aMEHOUN IEPEMEHHOM.
Pemenue ypaBHeHuUN, Hao0JropaTh 1 aHAJIM3UPOBATH CBS3b MEXY KOPHSAMU
CBOISIINXCS 1 K03 (HULIMEHTaMH KBAaIPaTHOTO YpaBHEHHUS.
K KBAJIPATHBIM. dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
ITpocreimme npoOHO- | Teopemy, IPUMEHSATh 3TH TEOPEMBI JIs pEIICHUs 3a/1a4.
palMoHaIbHbIC Pemath TeKCTOBBIE 321a4UH aNTeOpanyecKUM CIIOCOOOM:
YpaBHEHUS. NEPEXOAUTH OT CIIOBECHON (POPMYIUPOBKH YCIOBHS 3a4a4u
Pemienne TeKCTOBBIX K aJireOpandecKoi MOJIENIN Iy TEeM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € MOMOUIBIO pelaTh COCTaBICHHOE YPABHEHUE; NHTEPIIPETUPOBATH
KBaJpPaTHBIX pe3yibTar.
YpaBHEHUU 3HAKOMHUTBCS C HCTOPHUEi pa3BUTHUS AITreOphI

YpaBHEHUS 1 HEPABEHCTBA. 13 JIunelinoe ypaBHEHUE Pacno3HaBaTh JUHEHHBIEC YPaBHEHUS C IBYMsI

CucremMbl ypaBHEHUN C AByMs NEPEMEHHBIMH.

NIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU

B LIEJIbIX YHCIIAX.
Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUU
C IBYMs

CrpouTtsb rpaduku JIMHEWHBIX YPaBHEHUH, B TOM YHCIIE

HCIOJIb3YS HU(PPOBHIE PeCypChl.

Pazimyars napajuiebHbIE U IEPECEKAIOIIMNECS PSIMbIE
110 UX YPABHEHUSIM.

Pemars crucTemsbl IBYX JIMHEMHBIX YPABHEHUH C ABYMS

IIEPEMEHHBIMU MOJICTAHOBKOU U CII0KEHUEM.

Pemare npocreimme CUCTEMBI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMs
MIEPEMEHHBIMU.
['padmueckas
VMHTEPIIPETALUS
YpaBHECHUS

C ABYMsl
MEPEMEHHBIMU

Y CHUCTEM JIMHEHWHBIX
YPAaBHEHUN C BYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUM

Y3 YPABHEHUM HE SIBJIICTCS JIUHECUHBIM.

IIpuBoauTh rpaduuecKy0 HHTEPIPETALMIO PEIICHUS
YPaBHEHUS C ABYMsSI IEPEMEHHBIMHA U CUCTEM yPaBHEHUU
C JIBYMSI IIEPEMEHHBIMM.

PemiaTh TEKCTOBBIE 3a]aUM aITeOpandeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepaencrtsa

12

HucoBbie
HEPABEHCTBA U X
CBOMCTBA.
HepaBenctBo ¢ ogHOM
MIEPEMEHHOM.
JInHenHbie
HEPABEHCTBA C OJHOM
MEPEMEHHON U UX
peuieHue. Cuctemsl

D®opMYyJIUPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, JOKA3bIBATH
anreOpanvecku.

IIpuMeHSATH CBOMCTBA HEPABCHCTB B XOJI€ PEIICHHUS 3aa4.
PemiaTe 1MHElHbBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaThb cuCTEMBbI TMHEWMHBIX HEPABEHCTB, U300paXaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPAMOU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MEPEMEHHOM
Y UX PEIICHUE.
N3o006pakenue
pELIEHUS TUHEHHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

QyHKIHNN.
OCHOBHBIE NOHATHUS

[TonsiTne pyHKUMN.
O06acThb ornpeaeseHus
Y MHOECTBO
3HAYCHUN (PYHKIIMH.
CriocoObl 3a1aHus
GyHKUIUH.

['padux pyHKUIMH.
CaoiicTBa QyHKLINH,
UX 0TOOpaxxeHue

Ha Tpaduke

Hcnoab3oBath (GyHKIHOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BoruncasTe 3HaYeHHs PYHKIMMA, 3aJaHHBIX

dbopmysiamu (Mpu HEOOXOUMOCTH UCTIOTB30BaTh
KaJIbKYJISATOP); COCTABJSITH TA0JIMLbI 3HAYeHHIT

byHKIMY.

CrpouTh no TouKkaM rpagpukm GyHKIUN.

OnuceiBaTh cBOMCTBA (DYHKIIMM HA OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnoan3oBath GyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccnenoBathb npumepsl rpauKoOB, OTPAKAIOLINX pealbHbIE
IIPOLIECCHI U SIBJICHUSI.

IIpuBoAUTH MpUMeEPHI MTPOLIECCOB U SBJICHUH C 3aJJaHHBIMU
CBOWCTBaMH.

Hcnosb30BaTh KOMIBIOTEPHbIE IPOrPAMMBI

U1 IOCTPOEHUs rpauKOB (PyHKUNN U U3yUYEHUS

UX CBOMCTB
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QyHKINH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpadukoB
bynxumi,
OTpaXKAFOIIIHUX
peabHbIE MPOIIECCHI.
DyHKIH,
OTTHCHIBAIOIITHE
psAMYI0 U 0OpaTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2

DOyHKIUU

y = x5,y =%,

y =vx,y = x|
rpaduyeckoe
pellIeHUE yPAaBHEHU I
Y CUCTEM YPAaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka QyHKIIMNA 3HAYCHHE OJTHOM
U3 PACCMaTPUBAEMBIX BEJINYUH 110 3HAYCHUIO APYTOM.

B Heco)HBIX Ciiydasix BbIPpaKaTh (POPMYJI0M 3aBUCUMOCTH
MEXKy BEJINYNHAMH.

OnuceIBaTh XapakTep U3MEHEHHSI OAHOW BEITNYUHBI

B 3aBUCUMOCTH OT U3MEHEHUSA JPYTOM.

Pacno3HaBaTh BU/IbI M3y4aeMbIX QYHKIHIA.

Ioka3pIBaTh cCXeMaTHYECKH II0JIOKEHUE HA KOOPIUHATHOU
II0CcKOCTH TpadukoB GpyHKIMM Buga: Y = X2,y = X3,

y =Vx, y = |x].

Hcnoab3oBath GyHKUMOHAJIBHO-TPaGHYECKUE
NpeACTABJICHUS ISl pELIEHNS U UCCIEA0BaHUS YPABHEHNAN

Y CUCTEM YPaBHEHUM.

IIpuMeHsaTH HM(POBBIE pecypchl LI TOCTPOCHUS
rpaguKoB QyHKIIHIA

[ToBTOpeHue n 00001ICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpCOB
7 1 8 KJ1acCoB,
0000111eHNE 3HAHUI

Bpi0MpaTh, NPMMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS
YHCell, BEIUUCIEHUH, TPpeoOpa30BaHM BEIPAKEHUM, pelICHUs
YPaBHEHHUH.

OcCylecTBJIATh CAMOKOHTPOJIb BBIITOJIHIEMBIX IEHCTBUI

Y CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUN, IPe0Opa30BaHuH,
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ITOCTPOCHUM.

Pemartsb 3agaum U3 peajibHOM *KU3HU, IPUMEHSATH
MaTeMaTHYECKUE 3HAHUSA JJIs1 PEIICHUS 3a/1a4 U3 IPYTUX
PEAMETOB.

PemaTh TeKkcTOBBIE 32/1a4M, CDABHUBATH, BHIOUPATH
CIOCO0OBI PEIICHNA 3a1a4n

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KUIACC
HaunmenoBanue paznena  [KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Urcrna 1 BEIYUCICHUSI. 9 Panmonaneueie uncia, | Pa3BuBaThH mpeacTaBJIeHUs O YUCIIAX: OT MHOXKECTBA
JleficTBUTEBHBIC YKCIIA HppaliOHATLHBIC HATypaJIbHBIX YHCEJI 10 MHOXECTBA ICUCTBUTEIIHHBIX YUCEN.

YHCJIa, KOHCYHBIC

1 OCCKOHEUYHBIC
JIECATUYHBIC IPOOH.
MHOkX€eCTBO
JIEUCTBUTEIBLHBIX
YUCeTT;
JIEUCTBUTEIILHBIE
YHcia Kak
OECKOHEYHEBIE
JECATUYHBIE IPOOH.
B3aumHo ojHO3HaYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCET,
apudMeTUIECKHe

O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
JEUCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JpoOU, MPUMEHSATH JICCATUYHbBIC PUOTHUKEHUS
palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
N300pamxaTh 1€ICTBUTEIBHBIC YUCIIA TOUKAMHU
KOOPJIUHATHOM MPAMOM.

3anunchIBaTh, CPABHUBATH U YIIOPS/A0YUBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, COYeTas YCTHBIE U MUCbMEHHBIE TPUEMBI,
apudmMeTuvecKue 1eiiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEU C LEIIBIMU IMOKA3aTEIIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BBIPAKCHUMU.
IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU IEATEIIBHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOIMKEHUS ACHCTBUTEIHLHOTO YK CTIa MPU PEIIICHUU
3a/1a4.

OKpyrasitb AEHCTBUTENBHBIE YHUCIIA, BHINOJIHATH
NPUKHAKY PE3YJIbTAaTa BBIYMCICHNUM, OEHKY 3HAUEHUI

62




denepanbHas padboyas nporpamma | Maremaruka. 5—9 kiaccel (0a30BbIi yPOBEHB)

JICUCTBUS

C ICICTBUTEIbHBIMU
YUCJIaMHU.
[TpubmxenHoe
3HAYCHUE BEIIMUHHEIL,
TOYHOCTb
MPUOJIMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u orieHKa

YHCIJIOBBIX BBIPAKECHU.
3HAKOMUTBCS C HCTOPHE pa3BUTUS MaTEMaTHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpauyeckue
YpaBHEHUS C OTHOU Pemenue ypaBHeHuni, MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMNXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1bie 1 IpOOHBIC YPaBHEHUS.
KBanparnoe Pemiate JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
ypaBHeHue. Pemienue yYpaBHEHUS, CBOJISALIMECS K HUM, TPOCTEHIINE APOOHO-
ypaBHECHUH, paloHaIbHbIC YPABHEHUS.
CBOSAIINXCS IIpeanarars BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00Cy:KIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBanpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHMUSL. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y 4YETBEPTOM CTENEHEN
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pasoKeHUEM
Ha MHOKHTEIIH.
Pemenue qpoGHo-
paIMOHaTIBHBIX
YPaBHEHUHU.

Pemenne TekCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE ¢ OABYMS
IIEPEMEHHBIMU U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUM
C ABYMs
NEePEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUU, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpou
CTEMEHM.
I'paduueckas
UHTEPHpETALIUS
CHUCTEMBI YPABHEHU I

C ABYMs IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBaTh 1 IPUMEHSATD IIPUEMBI PEIIEHUS] CHCTEMBI
JIBYX JINHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

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

Hcnoan3oBarh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS JUIsl pellleHUsI M MCCJIeJOBAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(bOpMyYTUPOBKH YCIOBHS 3a1a4 K aJireOpanyecKkon MoJIeIn
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHHI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHHI1; HHTEPIPETUPOBATH
pe3yJibTarT.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKHU
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3a/1a4 aire0panyecKkum
crocooom

YpaBHEHUS 1 HEPABEHCTBA. 16 Uucnosblie Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
HepaseHcTBa HEPaBEHCTBA U UX HEPABEHCTBA; UCIO0JIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosHaTh npeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JIuneiinbie TSl TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JTMHEIHBIE U KBAJPATHBIE HEPABEHCTBA.
C OHOM ITEPEMEHHOU PemaTe IMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJJHON IIOJIyYECHHBIE PELICHUS.
IIEPEMEHHOU U UX HN300paxkaTth pelieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHHUE C TOMOUIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX PemaTe KBajpaTHBIE HEPABEHCTBA, UCIIOJIB3YS
peuieHue. rpaduyeckue npeacTaBICHUsI.
I'paduueckas OcBauBaTh 1 IPUMEHATH HEPABEHCTBA IIPU PEILICHUU
UHTEpIIpEeTALHS pa3IMYHBIX 337a4, B TOM YHCJIE€ TPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
EPEMEHHBIMU
OyHKINN 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITUHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpadUuKoB

Gyrxumii Buga: Y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETpPHUU NapadoJIbl.

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

_k
y - —

X

y = X,
y = X,
y =vx,
y = |x]

y = X3,y =/, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3HaBaTth KBapaTuyHyIO (yHKIUIO 11O (popmyIie.
IIpuBoaAUTH NPUMePbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peasibHOM KU3HU, PUUKH, TECOMETPUH.

BoisiBasITH 1 0000111aTH 0COOEHHOCTH rpaduka
KBaJpaTUYHOU QPYHKIUU Y = ax? + bx + c.

CtponTh ¥ N300paxKaTh CXeMATHYECKHU rpaduKu
KBaIpaTUYHBIX PYHKIUH, 3aJaHHBIX (pOopMylilaMu BUa
y = axt,y=ax’ +q,y = ax + p?y = ax’® + bx + c.
AHAJIU3UPOBATH M IPUMEHSITh CBOICTBA N3YUYEHHBIX
GbyHKIUI 1715 BX TOCTPOCHUS, B TOM YHCIIE C IIOMOIIBIO

U (POBBIX PECYPCOB

YucioBkie
IOCJIEJIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIBLHOCTH.
3ananue
NOCIIEA0BATENbHOCTH
PEKYpPPEHTHOU
dbopmyoit

u (popmyIioii N-ro
YJieHa.
Apubmerndeckas

U T€OMETpHUYECKast
IPOrPECCUM.
@opmyJibl N-TO YiIeHa
apudMeTHUIeCcKon

OcBanBaTh U NPUMEHSATH UHJICKCHBIC 0003HAYCHHSI,
CTPOMTH PeuYeBble BLICKA3bIBAHMS C UCIIOJIb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCTIeIOBATETTLHOCTH.

AHau3upoBaTh GOpMYITy N-TO YIeHA
MOCIIEI0BATEIHLHOCTH UM PEKYPPEHTHYO (hOpMYITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMU (HOpMyJIaMHU.

YcraHaBIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUHT
MOCJICTIOBATEILHOCTH, €CJIH BBITTMCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3HaBath apu(MEeTHIECKYIO M TEOMETPUUIECKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0AaX 3aaHUsI.
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Y TEOMETPUYECKOMN
IPOTPECCUIA, CYMMBI
NEPBBIX N YJIEHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCKOn

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JInHeHHbIN

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10HBIE POLEHTHI

Pemars 3a1a4u ¢ ucnoab30BaHUEM (OpPMYJI N-TO WieHa
apu(pMeTHYECKON U TeOMETPUUECKOI TPOrpeccuil, CyMMbl
HEPBBIX N YJICHOB.

N300pamxkaTh WieHbI IOCIEI0BATENBHOCTH TOUKAMHU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUI

U3 peanbHON KU3HU, WITIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOIN MPOTrPECCUU, B FEOMETPUUECKON
IPOrPeCcCuy; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3agaum, CBS3aHHBIE C YHCIOBBIMU
MIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33a41 U3 PEaTbHOU
’KU3HU C UCIIOJIb30BAaHUEM LU(PPOBBIX TEXHOJIOTUNA
(9NIEKTPOHHBIX TAOIUIL, TPadUIECKOTO KaJIbKYISATOPA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a]lauM U3 pealbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KQJIbKYJISITOPA).

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

[ToBTOpEHUE, 0000IICHHE,
CUCTEMATH3allig 3HAHUMI

18

Yucna ¥ BEIUMCICHUS
(3amuch, CpaBHEHHE,
JICHCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIAMH, YUCIIOBAS
npsiMast; MPOLIEHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAMU; HCIO0JIb30BaTh rpaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, ITPU PEILIEHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYyaJIu3HPOBATh TEPMUHOJIOTHIO U OCHOBHbIE
NedCTBHSA, CBSI3AHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTb HaTyPAJIbHbIX
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OKpYTJICHUE, quCell, IPU3HAKU JEIUMOCTH, 11€JI0€ YUCIIO0, MOJTYJIb YHCIIA,
NpUOIMKEHHE, OOBIKHOBEHHAsI U JIECATUYHAS APOOU, CTaHJAPTHBINA BU/T
OIICHKA; pelIeHue qucia, apupMeTUYECKU KBaJpaTHBIA KOPEHb.

TEKCTOBBIX 3aja4 BbInoiHATH AeliCTBUA, CPABHUBATH U YIIOPS/I0YNBATH
apuPpMETHIECKUM YHCIIa, MPEACTABISTH YACa HA KOOPIUHATHOU MPSMOH,
crocoOom) OKPYTJISITh YKCJIA; BHITOJHATH NPUKUAKY U OLEHKY

pe3yibTaTa BBIYUCICHU.

PemaTh TeKCTOBBIE 3a1a4H apU(YMETHICSCKIM CIIOCOOOM.
Pemath npakTuyeckue 3a1a4m, CoJepsKalye MpoIeHTHI,
JI0JIM, YaCTH, BbIpAKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PACCTOSHUE, IIeHa — KOJIMYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMs — MPOU3BOAUTEILHOCTD TPY/A.
Pa30upars peanbHbIe )KU3HEHHBIE CUTYALINH,
(opmMyIMpPOBaTh UX Ha A3BIKE MATEMATHKH,

HAXOJUTh pEIICHUE, MPUMEHSSI MATeMAaTHISCKHH armapar,
HHTEPNPETHPOBATH PE3yJIbTaT

Anrebpanueckue OnepupoBaTh NOHATHAMM: CTEIEHb C LEJIBIM
BBIPKCHUS nokaszaresnem, apu(pMETHIECKII KBapaTHbII KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, anreOpandeckas Apo0b, TOKICCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE /1€ CTBUSA: BBIIIOJHATH PAaCUEThI
BBIPAKECHUM, 1o ¢opMyiam, mpeoOpPa3oBbIBATH LIEJIbIE, TPOOHO-

JIOTTy CTUMBIE paroHa bHBIC BRIPAKCHUS U BBIPAXKCHUS C KOPHIMH,
3HAYCHMS) pealin30BbIBaTh Pa30KEHNUE MHOTOUJICHA HA MHOXKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHNEM (OPMYIT Pa3HOCTH
KBaJIpaToOB U KBaJpara CyMMbI U Pa3HOCTH; HAXOIUTh
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JIOTY CTUMBbIE 3HAYEHUS IEPEMEHHBIX JUIsl TPOOHO-
palMOHAIbHBIX BBIPAXKEHUHN, KOPHEH.

MopaeanpoBath ¢ TOMOIIBIO (HOPMYJT peasibHbIE POLIECCHI
U SIBJICHUS

OyHKINU
(mocTpoeHue,
CBOICTBA U3YUYEHHBIX
yHKImii;
rpadguyeckoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATUSAMU: QYHKIMS, TpaduK QYHKIUH,
HYJIU (PYHKIIMH, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKH BO3pacTaHus, yObIBaHMsI, HAUOOJIbIIIEE

Y HauMEHbIIIee 3HaYCHUS (QyHKITHH.

AHaIM3MPOBATH, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKIMA, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMHU: TIPsIMAst MPOTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCT, TUHEHHAsT (DYHKIIHS,
KBajJpaTuyHas QyHKIMs, mapabosa, runepooa.
Hcnonb3oBaTh rpapuku 111 ONPENEICHNUS CBOKUCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, JIJISl PEIICHUS 33/1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C ITOMOIIIBbIO TPaUKOB PeaTbHBIC TIPOIIECCHI U SBJICHUSI.
Boipaxkars popmysiamu 3aBUCUMOCTH MEXY BEIIMUMHAMU

OBIIEE KOJIMYECTBO
HYACOBIIO ITPOI'PAMME

102

69




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHB)

OEJNEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HHOACHHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3AeiOB IMIKOJbHON MATEMATUKH, UMEIOIIHAN
CBOCH TMENbI0 00ECIeYnTh HM3YyYCHHE CBOWCTB W pa3MepoB (uryp, WX OTHOIICHUU
U B3aMMHOE pACMHOJIOKEHUE, OMUPACTCS Ha JIOTHYECKYI0, J0KA3aTelIbHYIO JIMHHUIO.
IleHHOCT, W3y4YEHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
3aKJIIOYAEeTCS B TOM, 4YTO OOYYalOIIMICSA YYUTCA TMPOBOJUTH JOKa3aTebHBIC
paccyXIeHus, CTPOUTHb JIOTMYECKUE YMO3aKJIIOYEHHUs, JIOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUSA W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKIICHHUS.

[lenbto U3ydeHUs] TEOMETPUU SIBISIETCS UCIIOIb30BAaHUE €€ KaK MHCTPYMEHTA MpH
pelIeHUH KaK MaTeMaTH4YeCKHX, TaK M MPaKTUYECKUX 3a/]ad, BCTPEUAIOIINXCS B
peanbHOM >Ku3HH. OOyYaronuiicss JOHKEH HAYYUThCS OMNPENENsTh T€OMETPUUYECKYIO
burypy, OmMCHIBATH CIOBAMHM YEPTEXK WIM PUCYHOK, HAUTH IUIOLIAL 3€MEIbHOTO
y4acTKa, pacCyuTaTh HEOOXOIUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOess wiu TpedyeMble
pasmepsl rapaxa s aBtromoOwssa. [lpu pemieHun 3amay MpakTUUECKOTO XapakTepa
OOyJaromuMiicss y4UTCS CTPOUTh MATEMaTHYECKUE MOJIETH PEATbHBIX JKU3HEHHBIX
CUTYyallUi, TPOBOAUTh BEIYUCIICHUS U OLICHUBATD MOJTYUYCHHBIN pe3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M TEOMETPUHM C JIPYTUMU Y4YEOHBIMU TPEIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMNPEACICHUS TEOMETPUUYECKUX (UTYp U TOHSTHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX YMEHUN B (PU3HUKE M TEXHUKE. DTH CBSI3U
HaunOoJsiee sIPKO BUAHBI B TeMax «BekTopb», « TpUrOHOMETpUUYECKUE COOTHOIICHUS,
«Meton koopauHaT» 1 « Teopema [Tudaropay.

VYuebnbiit kypc «l'eoMeTpus» BKIIOYAET CICAYIONIME OCHOBHBIC pa3eiibl
cojaepxkanus: «['eomerpudeckue GUTypsl U UX CBOMCTBAY, «VI3MepeHne reoMeTpudecKux
BEIIMUMHY», «JlekapToBbl KOOpAMHATHI HaA TIJIOCKOCTH», «BekTopwl», «J[BrkeHuUs
mIockocTiy, «IIpeobpazoBaHus OIOOMS.

OOmiee YwMCIO YacoB, PEKOMEHJAOBAHHBIX JUISi M3y4eHHUs Yy4eOHOro Kypca
«I"eomerpus», — 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 HEJEINIO).

COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Hauanbpaeie nonsTus reomerpun. Touka, mpsmasi, OTpE30K, JIyd. YToi. Buasl yrios.
BeprukanbHble M CMEXHbIE yIUIbl. buccektpuca yrna. JlomaHas, MHOIOYIrOJBHUK.
[TapannenbHOCTh ¥ NEPIIEHANUKYJISIPHOCTD MPSMBIX.
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Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOM cummeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MTOCTPOEHHUS C IOMOIIBIO HUPKYJIS U JuHEku. TpeyroapHuk. BeicoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEeYrojabHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M IpU3HAKU PABHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpPU3HAKU IMAPAVIEIBHBIX NpAMBIX. CyMMa YTIJOB TpEyroJjbHHKA.
BHemHue yrisl TpeyrojibHUKA.

[IpsmoyronbHblid  TpeyrodpHUK.  CBOWCTBO  MeAMaHbl  OPSIMOYTOJBHOTO
TPEyTOJIbHUKA, MPOBENECHHOM K TUIoTeHy3e. [Ipu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEyTOJBbHUKOB. [IpAMOYTroJIbHBINA TPEYTOJIBHUK C yTiioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOJIbIIEM YyIIIe U OOJIbIIEH CTOPOHE TpeyroybHUKA. [lepnenaukyisip
Y HaKJIOHHAsl.

['eomeTpuueckoe MecTo TOYEK. buccekTprca yria u CepeIuHHbBINA NEPIEHIUKYIISP
K OTPE3Ky KaK T€OMETPUYECKHE MECTA TOUEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoiokeHne
OKpPY’KHOCTM M npsMoil. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroji. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetpipexyronpHuku. IlapanmnenorpamMm, €ro npu3HakKd M CBOWCTBA. YacTHbIE
Clly4dau apajuiesiorpaMmoB (MPSMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U CBOWCTRA.
Tpaneuusi, paBHOOOKas Tpaneuus, €e CBOMCTBA U npu3Haku. [IpsimoyronpHas Tpamneuus.

Meton yaBoenust meauansl. LlenTpansHas cummetpus. Teopema @Daneca u Teopema
O IPONOPLIMOHATIBHBIX OTPE3KAX.

CpenHue nuHUN TPEYTrOabHUKA U Tpaneunu. LIeHTp Macc TpeyrojibHHKa.

[Togobue TpeyronpbHUKOB, Kod3(pduiment mnoxodusa. IlpusHaku momoOus
TpeyroJibHUKOB. [IpuMeHenne noqooust npy peleHny NPakTUYEeCKUX 3a/1a4.

CpoiictBa 1momaneid reomerpudeckux ¢uryp. DopmMynbl s IUIOMIAAA
TPEYroJIbHUKA, mMapajuiesorpaMma, pomOa u Tpamenuu. OTHOIICHWE TIUIONIAIeH
MO00HBIX (UTYP.

Bpruncnenne rmomaneid TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

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

CHuHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIJla MpSMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUUECKUE (DYHKIIMH YTJIOB B
30°, 45° n 60°.
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Brnucanuble ¥ LEHTpalibHbIEC YTJIbI, YTOJd MEXKIY KacaTelbHOW M XOpJOH. YTJb
MEXIY XOpJlaMU U CEKyITMMU. BriicaHHbIe 1 ONMCaHHbIE YETHIPEXYTObHUKU. B3anmHoe
pacrojokeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOiiue KacaTelbHbBIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemenne TpeyronpHukoB. Teopema KOCMHYCOB M TEOpeMa CUHYCOB. Pemienue
MPaKTUYECKUX 33J1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nogoous. [Tonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 POU3BENECHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKyLIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAyJb) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluu
HaJ BeKTopaMu. PasznokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CkansipHO€ MPOM3BEIECHUE BEKTOPOB, NPUMEHEHHE IJIS
HAaXOK/JEHUs JUIUH U yTIIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTU. YPAaBHEHUS MNPSAMOW M OKPYKHOCTH B
KOOpPJIMHATaX, MEPECEUEHUE OKPYKHOCTEH M MNpsAMbIX. METOI KOOpPAMHAT WU €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpY>KHOCTH. [ panycHas u paguanHas Mepa
yIJla, BBIYMCIIEHUE JUIMH OyT OKpYykHOcTel. [nomanp kpyra, cektopa, CerMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (uryp (3JieMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [loBopor.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pE3yJbTAaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacmio3HaBaTh u3y4deHHBIE TeOMETpHUECKHE (UTYPHI, OMPEACNIATh UX B3aUMHOE
pacmoyioKeHue, M300pakaTh TreoMeTpUYeckue (Urypbl, BBITIOJHATH YEPTEKHU
[0 YCJIOBUIO 3afaud. M3mepsATh JWMHEWHBbIE W YIJIOBBIE BEIWYMHBL. Pemars 3amauu
Ha BBIYUCJICHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

[TpoBoauTh rpyOYyIO OLIEHKY JTMHEHHBIX U YTIIOBBIX BEJIMYUH MPEIMETOB B peaTbHOU
KU3HHU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB IO
NOPSIAKY BETUYUHBI.

CtpouTh 4epTEXKH K FEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IPU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.
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[IpoBOAUTE JIOTHYECKUE PACCYKACHUS C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tosmp30BaTbCsd  OpU3HAKAMU  PAaBEHCTBA  IPAMOYTOJIBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMaHbI, MMPOBEACHHONW K TMIOTEHY3€ MPAMOYTOJbHOTO TPEYTOJIbHHUKA, B
pPEILICHUY TEOMETPUUECKHX 3a/1a4.

Onpenenarh NapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opa3yeT
¢ HuMHU cekymas. Onpenensarh MapauieIbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOM MIPSIMOU.

Pemate 3aaun Ha KiieTyaToit Oymare.

[IpoBOUTH BBIYMCIICHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHBIC 3HAUYECHHUS YTIIOB
B TEOMETPUYECKHX 3a/1a4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB
U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMPH TEPECCUCHUU JABYX
MapaJICIbHBIX MPSIMBIX CEKYILIEeH. PemaTe mpakTnueckre 3a1au Ha HaXO0XKJIECHHUE YIJIOB.

Brnagerp MOHATHEM TE€OMETPUYECKOIO MECTa TOUYEK. YMETh ONPEACITh
OUMCCEKTPUCY yTiia U CEPEIUHHBIN MEPIICHANKYIISAP K OTPE3KY KaKk FTE€OMETPUIECKHE MECTa
TOYEK.

DopMyIUpOBATH OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYXHOCTH, IIOJIb30BaTbC HMX CBOMCTBAMH. YMETh IPUMEHATH OTHU CBOMCTBA IIPU
pelLIeHnH 3a1a4.

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOAUTh
ee neHtp. [lonwp3oBaTbes ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTroOJbHUKA
MIEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEANHHBIEC NEPIICHINKYJIISIPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, TMOJIb30BaTbCSI TEOPEMOU
O NEPIICHAUKYJIIPHOCTH KAcaTEJIbHOW U paJnyca, IPOBEIECHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
MMPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHUE ITOCTPOCHUSI C MOMOIIBIO LHUPKYIS U
JIMHEWKH.

[IpeameTHBIC pE3yNbTAaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOydenus B 8 kiacce.

Pacrnio3zHaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TTOJIb30BATHCS
MX CBOMCTBaMH IIPH PEUICHUH F'€OMETPUYECKUX 3a/1aU.

[IpuMeHsATh CBOWMCTBA TOYKH MEPECEUCHUS MEIUaH TPEyrojbHUKa (LIEHTpa Macc)
B PEIIEHUH 3a]1a4.

Bnagere moHATHEM CpeaHEW JUHHUM TPEYTrOJbHUKA W TPANEUUH, NMPUMEHATH HUX
CBOMCTBa MpPHU pELICHUH TeoMeTpuueckux 3aaad. llomb3oBarbcsa Teopemont Daneca
U TEOPEMOM O TMPONOPUHOHANBHBIX OTPE3KaX, NPUMEHATh HX [ PEIICHUs
MPAKTUYECKUX 3a7a4.
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[IpuMeHsITh TPU3HAKK TOJO0HS TPEYTOJIHHHUKOB B PEIICHUH TE€OMETPUUYCCKUX
3aad.

[Tonmb3oBatbest  Teopemoit  Iludaropa ayms  pemeHHss TEOMETPUUYECKUX U
npakThudeckux 3amad. CTpOuUTh MaTEMAaTHYECKYI0 MOJEIb B MPAKTUYCCKUX 3ajadax,
CaMOCTOSITEITEHO TIPOBOUTH YEPTEK M HAXOAUTH COOTBETCTBYIOININE JIJTUHEI.

Brnagets MOHATHIME CHHYCa, KOCHHYCA U TAHT€HCA OCTPOTO yTriia MPsSMOYTOJIEHOTO
TpeyronbHuKa. [101p30BaThCS ITHMHU MOHATHSAMU IS PEIICHUS MPAKTUYECKHX 3ajad.

Beraucnate  (pa3audHBIMEA - CHIOCOOAMU) TUIOMIAAL TPEYTOIbHUKA M IUIOIIAIN
MHOTOYTOJBHBIX (UTYp (TOJB3YSACH, T/I€ HEOOXOAUMO, KaabKyJIATOpoM). [IpuMeHsTh
MOJTyYCHHBIC YMEHUS B MMPAKTHUECKHUX 3a/1adax.

BrageTs NOHATHSIMYU BOMCAHHOTO M IIEHTPAIBHOTO yTJIa, UCIIOIh30BATh TEOPEMBI O
BIIMCAHHBIX YTIJIaX, YIJIaX MEXIY XopAamMu (CeKYIIMMU) U yTIie MKy KacaTelbHOU U
XOPOH MPHU PEIICHNH TEOMETPUICCKUX 3a71a4.

Brnamets mMOHATHEM ONHWCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHATh CBONCTBA
OTIMCAaHHOTO YETHIPEXYTObHUKA TP PEIICHUU 3a]1a4.

[IpuMeHATH MOTy4YeHHBIC 3HAHUS Ha TIPAKTHUKE — CTPOUTh MaTeMaTHYECKHE MOCITH
JUIsT  3a7a4  peajbHOM JKM3HU UM TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TMpPUMEHEHHEM TOJI00MS W TPUTOHOMETpPUH (TOJIB3YSICh, T/€ HEOOXOIUMO,
KQJIbKYJIATOPOM).

[IpenMeTHble pe3yiabTaThl OCBOCHUSI MNpOrpaMMbl Y4eOHOrOo Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPHUYECKHE (PYHKITMH OCTPHIX YIJIOB, HAXOAWTH C X MOMOIIBIO
pa3IUYHBIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelieHne MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY). HaxomuTh (¢ MOMONIBIO KaJdbKyJsATOpa) JUIMHBI € YTJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes (popmynaMu TPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JIJISi HAXOXICHUS Pa3IMUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIHLHUKOBY), MPUMEHSTh UX MPU PEIICHUU
TCOMETPUYCCKUX 3aJ1ad.

Brnagers monHsTHSMU TIpeoOpa3oBaHMsl TOI00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nmogo0HBIX Guryp. [lonb3oBaThCs CBOMCTBAMU MOA00MS MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIIATH JUTMHBI 1 HAXOAHUTh YTJIbI Y IOJOOHBIX (huryp. IIpuMeHsATh CBOMCTBA ITOT00MS
B TPAKTUYECKUX 3a7adyaX. YMETh MPUBOJUTH TMPUMEPHl TMOJOOHBIX  (UTyp
B OKPYKArOIIeM MHUpE.

[Tonb30BaThCs TeOpeMamMH O TMPOM3BEACHHHM OTPE3KOB XOpJA, O TPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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[Tosb30BaThCsA BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUM U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PELIEHUM TE€OMETpUYECKUX M (usnueckux 3anad. llpumenarts
CKIISIPHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B PELICHUHU
Ir€OMETPUYECKUX U MPAKTUUECKUX 3a7ay.

BiianeTs NOHATHAMH NPABUIBHOTO MHOTOYTI'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJINHBI
IYyTU OKPY>KHOCTH M PaJUaHHOW MEPBI yIJla, YMETh BBIYMCIATH IUIOLIAAb KPyra U €ro
yacteil. [IpuMeHsITh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

HaxoauTs ocu (W11 IEHTPBl) CAMMETPUU QPUTYp, IPUMEHSTh IBUKEHUS INIOCKOCTU
B IIPOCTEUILNX CITyYasX.

IIpuMEHSATH MOTyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMATHYECKUE MOJEIH
JUIsL  3a7a4  peajbHOM JKM3HM W TIPOBOJUTH COOTBETCTBYIOUIME BBIYHCIICHHUS
C TNpPUMEHEHHWEM TNoa00HUs U TPUTOHOMETPUUECKUX (QYHKUUH (IOJB3YSACh, TJe
HEO00XO0JIUMO, KATBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena |KonuyecTBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(Temel) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHHUS.
reoMeTpudeckue GUrypsl u r€OMETPUUYECKHUE Pacno3naBaTh n3y4eHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBOUCTBa. M3mepenne OOBEKTHI. OIPeAeJATH UX B3aUMHOE PACIIOJIOKEHUE, BHINOJIHATH
FEOMETPUUECKUX BEJIUUYNH MHOroyroiabpHUK, YepTexK M0 YCIOBUIO 3aJa4U.
JIOMaHasl. IIpoBoaUTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO IUPKYJIS
CMexHbIE U Y JIMHEUKHU.
BEPTUKAJIbHBIC YTJIbI. N3mepATH TMHEWHBIC U YTIIOBBIE BEJIMYMHBI TEOMETPHUUECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUILIUMHU OnpeneyasiTh «Ha TJ1a3)» pa3Mepbl peaIbHbIX 00BEKTOB,
YepTEKAMU. NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEPOB.
N3mepenue nmuHerHbIXx | Pemiars 3a1aun Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

Pemarsb 3a1aum Ha B3aMMHOE PACIIOJIOKEHHE
reOMETpUYECKUX QUryp.

IIpoBoanTs Ki1accu(HUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHNUS.
3HAKOMUTBCS € MCTOPUEN Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

[TonsiTHE O paBHBIX
TPEYroJbHUKAX

Pacno3HaBaTh napbl paBHBIX TPEYTOJLHUKOB Ha TOTOBBIX
yepTexax (C yka3zaHHUeM IIPU3HAKOB).
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Y IEPBUYHBIE
MIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpusHaku

paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MEIMAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
IIpu3Haky u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepasencrtBa

B TCOMETPHH.
IIpsAmMoyrosibHBIN
TPEYTOJbHUK C YTJIOM
B 30°

BeiBoauTh ciencTBus (paBEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIHPOBATH ONPENEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PpaBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJINaHbl TPEYTOJIbHHUKA; CEPEINHHOIO NEPIEHANKYIISAPA
OTpe3Ka; IEpUMeETpa TPEYTroIbHUKA.

®opmMyIMpPOBaTh CBOKCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouthb 4epTexkH, peliaThb 3a4a4M C IOMOLIBIO
HaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpMeHATHL IPU3HAKY PABEHCTBA IIPAMOYTOJIBHBIX
TPEyTOJBHUKOB B 3aJa4ax.

Hcnonb3oBath U POBLIE PECYPCHI I HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (hUTyYp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
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[TapannenbHble NpsIMBIE, 14 [TapamienbHbie DopMyJIHPOBATH NOHATHE [1APAIIIEIBHBIX IIPSAMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IPsIMBIE, NX CBOMCTBA. HAXOJMTH NMPAKTUYECKUE IPUMEPBI.
Hakpect nexammue, M3yuaTh cBOICTBA YIi0B, 00pa30BaHHBIX [P IEPECEUEHUU
COOTBETCTBCHHBIC [1apajuIeJIbHBIX MIPAMBIX CEKYIIEH.
Y OTHOCTOPOHHUE IIpoBoauTh N0Ka3aTEILCTBA IIAPAJUICIIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIC IPSIMBIX C IOMOILBIO YTJIOB, 00pPa30BaHHBIX MPU NEPECCUCHUN
IIPU NIEPECECYEHNN JTUX IPSAMBIX TPEThEU HPSIMOM.
IapajuIeIbHbIX BeI4HCasiTh CyMMY YIVIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUEHHUS YTIIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4ax C UCII0JIb30BAHUEM TEOPEM
[1apaJuIEIbHOCTH 0 CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHUKA.
MPSMBIX Yepe3 3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOMN
MPSIMOU IO BTOPOU
MPSIMOU.
Cymma yrioB
TPEYTOJIbHUKA.
Breminue yrisl
TPEYTOJIbHUKA
OKpY>KHOCTb U KPYT. 14 OKpy>XHOCTB, XOpAa DopMyJIHPOBATH ONIPEACICHU. OKPYKHOCTH, XOP/IbI,
['eomerpuyeckue U JUaMETpP UX JIMaMETPa U KaCaTeJIbHOM K OKPYKHOCTH.
[IOCTPOCHUSA CBONCTBA. HN3yyaTh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKMU.
KacarenbHas HccienoBarh, B TOM 4KCIIE HCIOJb3YH HU(PPOBHIE
K OKPY’KHOCTH. pecypchl: OKPYKHOCTb, BHUCAHHYIO B yTOJI; LEHTP
OKpy’>KHOCTB, OKPY’KHOCTH, BIIMCAHHO! B YI'0JI; PABEHCTBO OTPE3KOB
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BIIMCAHHAs B yTOJL
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccexrpuca

Y CEpEIVHHBIN
TIEPIICHIUKYJISIP
KaK F'€OMETPUYECKUE
MecTa TOYEK.
OKpyKHOCTB,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTb,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenume
3a/1a4u

Ha MMOCTPOEHUE

KACaTeJIbHBIX.
HUcnoab3oBatb MeToa ' MT miist nokasarenbcTBa TEOpeEM

0 MepeceyeHu OUCCEKTPHC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbo I MT.

OBJ1aieBaTh NOHATUAMHM BIIMCAHHOW W OMTMCAHHOMN
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI 3TUX
OKPYKHOCTEM.

PemiaTbs OCHOBHBIE 3aJa4U HA IOCTPOEHUE: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISPA JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAIIEH YEPE3 JaHHYIO TOUKY

U TIEPTIICHANKYJIIPHON TaHHOW MIPSIMOi; OMCCEKTPHUCHI
JTAHHOTO yTIJIA; TPEYTOJIbHUKOB I10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

[ToBTOpEeHue, 06001IeHNE 4 IToBTOpEHUE Pewmiats 3a1aum Ha MOBTOPEHNE, UIUTIOCTPUPYIOLINE CBS3U
3HAHUI U 00o01IeHne MEXIY Pa3JIuYHbIMH YaCTSAMHU Kypca
OCHOBHBIX IIOHSATHM
1 METOJOB Kypca
7 xnacca
OBLIEE KOJIMYECTBO 68
YACOB I1O I[TPOTPAMME
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8 KUIIACC
HaunmenoBanue paznena | KomuuecTtBo OcHoBHOE OcCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpeXyroJIbHUKH 12 [Tapamtenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieIorpaMmMoB IpsIMOYTOJIbHHUKA, poMOa, KBajpara, Tparneluu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpaleuuu, NpsIMOyTrOJIbHON TpaneLuu.
pomO, KBaapar), Ux Jloka3pIBaTh M UCIOJIb30BATh IIPH PELICHUH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuun, paBHOOOKOM
PaBHOOOKas Tparneuuu, NpssMOyTroJbHON TpaneLuu.
Y IPSIMOYTOJIbHAS IIpumeHsiTh METOA YABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpareuuH. Hcnoan3oBath 1UppOBbIE PECYPCHI AJI UCCIEAOBAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX (QUTYD.
MEINaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUSA T€OMETPUN
[lenTpanbHas
CUMMETPUS

Teopema Paseca 1 TeopemMa 15 Teopema Paneca IIpoBoaAMTH OCTPOEHMS C IOMOLIBIO LIUPKYJIA U JIUHEUKH

0 IPONOPLIMOHAIIBHBIX U Teopema C UCIIOJB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJOOHBIE O IPONOPLMOHAIBHBIX | O MPOMOPLUHOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJbHUKU OTpE3Kax. IPONOPLUHUOHAIIBHBIN OTPE3O0K.
Cpenusst TUHUS IIpoBoauTh 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJbHUKA MIEPECEKAIOTCA B OTHOU TOUKE, U HAXOAUTH

Tpaneuws, ee cpeaHsst

CBA3b € HCHTPOM MacCC, HAX0AUTb OTHOIICHUEC, B KOTOPOM
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JIUHUAL. MEJIMaHbl ACJSTCS TOUKON UX MEPECCUCHUSI.
[IponopuroHanbHbIE HaxoauTthb mo1o6HbIE TPEYTOIBHUKN Ha TOTOBBIX YepTEKAX
OTPE3KH. C YKa3aHHUEM COOTBETCTBYIOLUX ITPU3HAKOB MOI00US.
[lentp Macc PemaTh 3a1a4u Ha 10/I00HBIE TPEYTOJIBHUKH C TTIOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEIILHOTO MIOCTPOEHUS YEPTEKEN U HAXOKACHUS
[TonoOHBbIE 0JJOOHBIX TPEYTOJIbHUKOB.
TPEYTOJIbHUKH. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
Tpu npuzHaka IPU3HAKOB MMOA00US.
nojo0us Jloka3pIBaTh TP NPU3HAKA 000U TPEYTOJIbHUKOB.
TPEYTOJIbHUKOB. IIpuMeHATh MOTy4YEHHbIE 3HAHUS [IPU PEIIEHUN
[Ipumenenue F€OMETPUYECKUX U MPAKTUYECKUX 3a4ad.
noo0us 3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS T€OMETPUN
IIPU pELIEHUU
IIPaKTUYECKHX 3a/1a4
[Inomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaeBaTh NEPBUYHBIMHU MPECTABJIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB r€OMETPUYECKUX TEOpUH TIIOMAIU (MEpbl), (POPMYJITUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYP. buryp. IUIOLIAAM, BBISCHITH UX HATJISIIHBIA CMBICIL.
[Tnomaay nogo6HbIX GUryp DopMyb BeiBoauTh (hOpMyJibI IUIOLIAAN TapaJLIeIorpamMma,
JUTSL TUTOLIAAM TPEyroJbHUKA, TPANeu U3 GOpMyJIbl IIIOMIAAN
TPEYTrOJbHUKA, IpsIMOYTOJIbHUKA (KBaJpata).
napajuiesiorpamma, BbIBOAMTH ()OPMYIIBI IJIOMIAAH BBITYKJIOTO
Tpaneuuy. YETHIPEXYTOJIbHUKA Yepe3 AUAroHaIu U yroJl MEKIy HUMHU.
Boruncnenue HaxoauTs ruioniaau Gpuryp, n300pa’k€HHbIX Ha KJIETYATOM

IUIOIAEN CIIOKHBIX
duryp.

OyMmare, HCIOJIL30BATh paz0ueHue pUrypsl Ha 4acTu
U I0CTpauBaHUE.
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[Tnomaau uryp

Ha KJIeT4yaToi Oymare.
[Tnomany momoOHBIX
uryp.

3amauu

C IPAKTUICCKAM
COJIEp’)KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa3oupaTh npuMepbI UCITOIH30BAaHUS BCIIOMOTaTSIbHON
TUTOIAIM JIJIsI PEIICHUSI TEOMETPHUCCKUX 3a/1a4.
HaxoauTts muiomnaay no100HbIX GUTyp.

BbI4nCJIATH IUIONIAIA PAa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C TPAKTUYCCKUM
coJiepyKaHueM

BCIIOMOTaTEJIbHON
IO

Teopema [udaropa 10 Teopema ITudaropa, Joxka3biBaTh TeopeMy [Iudaropa, ucnoanb3oBarth ee

Y Hayaja TPUTOHOMETPUU €€ IPUMEHEHHUE. B MIPAKTUYECKUX BBIUYMCIICHUSIX.
Onpenenenue D opMYyJUPOBATH ONIPEACTICHUS] TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIHI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
(GbyHKIUH OCTpOro BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yIJIa IPSIMOYTOJIBHOTO | B MPSIMOYTOJBLHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOLIEHUS MEXKIY CTOPOHAMU
TPUTOHOMETPHUYECKUE | B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°;
COOTHOLLIEHUS 30° u 60°.
B IIPSIMOYTOJIbHOM Hcnoan3oBath GopMyIibl TPUBEACHUS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (PyHKITASIMHU
TPUTOHOMETPUYECKOE | PAa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIpuMeHsATh OJIyYeHHbIEC 3HAHUS 1 YMEHHUSI [TPU PELIEHUU

OPAaKTHYECKUX 3aau.
3HAKOMHUTBHCS C HCTOPHE pa3BUTUS TEOMETPHUH
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YTJ1bl B OKPY>KHOCTH.
BnucanHble 1 onrcaHHBIC
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpyx)HOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucannslie

Y LICHTPAJIbHbBIC
YIJIBI, YTOJI
MEKTY
KacaTeJIbHOU

U XOpJOH.

Yriasl Mexay
Xopaamu

Y CEKYIIMMU.
Brnucannsie

U OITMCaHHbBIC
YETHIPEXYTOJIbHUKH,
WX MMPU3HAKU

U CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIPU PEICHUU
T€OMETPUYECKUX
3ajad4.

Bzanmnoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEH,
o01HMe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyJIMPOBATh OCHOBHBIE OIIPEICIICHMS], CBSI3aHHbIC

C yriamu B Kpyre (BIHUCaHHBIN YToJl, UEHTPAIbHBIN yroI).
HaxoauTsp BliMcaHHbIE YIJIbl, ONUPAIOIIMECS HA OJIHY YTY,
BBIYMCJISATH YIJIbl C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMBbI O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBbHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETHIPEXYyTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELICHUN
3aj1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBI3U
3HAHMUI OCHOBHBIX IOHITHHI U MEXIY Pa3TuIHBIMU YaCTSIMHU Kypca
METOJIOB KYpCOB
7 1 8 KIaccoB,
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO 68
YJACOB I1O ITPOI'PAMME
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9 KJIACC
HaumenoBanue pazznena | Konnuectso OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINUXCS
(TemnI) Kypca 9JacoB coJiepKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyMpPOBATH ONpeaeSieHUsI TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U MPSIMBIX yTJIOB.
PelieHre TpeyroibHUKOB ¢yskmit yrios ot 0° | BeIBOAUTH TeOpEMYy KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmynbl (c pamnycoM ONMUCAHHOW OKPYKHOCTH).
TIPUBEIICHUS. BbIBoAUTH (hopMYyJIbl 11 BHIYMCIEHHS IUIOIA/Iei
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((bOpMYJIa
TeopeMa CHHYCOB. IUIOIIA/I TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKTY
Perenue HUMH, (HOpMyJIa TUIOIIAIA YETHIPEXYTOJIbHUKA YepPe3 €T
TPEyTrOJIbHUKOB. JTMArOHAJIK U YTOJI MEXy HUMH).
ITpakTHueckoe PemiaThb TpeyroJbHUKMY.
TIPUMEHEHHE PemaTp npakTuyeckue 3aaum, CBOASIIMECS
JI0Ka3aHHBIX TEOPEM K HAaXOXKJCHUIO PA3JIUYHBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue nogoous. 10 [Tonsite OcBauBaTh NOHAITHE PEOOPA30OBAHUS TOJOOMS.
MeTpuueckue 0 npeoOpa3zoBaHUH HccnenoBarh OTHOLICHHE JIMHEWHBIX 3JIEMEHTOB (PUTYD
COOTHOILICHUS no100us. pu npeoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU CoOTBETCTBEHHbIE Haxoautp npumMeps! NOoJ00uUs B OKpYKaroIIen
AJIEMEHTHI MOJOOHBIX | AEHUCTBUTEIBHOCTH.
buryp. BbIBOAUTH METPUUECKHE COOTHOLLICHUS MEXKIY OTPE3KAMHU
Teopema XOpJI, CEKYIIHUX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB XOPJ,
Teopema

BIIMCAHHBIX YIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reoOMCTPHUYCCKHNC 3aa491 1 3a/1a4U U3 peanLHoﬁ
KHN3HHU C UCIIOJIBb30BaHUECM HOI[O6HBIX TPEYTOJILHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYeCKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €ET0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIEC OTPE3KH,
HCCJIeI0BATH T€OMETPUUECKU (TIepeMelieHre)

U ¢pu3NYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HATH onpejieIeHHsi CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOpA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUM U (PU3MUECKHI CMBICIIBI ATUX OTEpaIuil.
PemaTh reoMeTpuUeCcKue 3aa91 C UCITOJIb30BAaHUEM
BEKTOPOB.

PackjaapiBaTh BEKTOP 110 IBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAIIPHOE TPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHBIE CBOMCTBA.

BbIuncjasiTh CyMMy, Pa3HOCTb M CKQJIIPHOE TTPOU3BEICHUE
BEKTOPOB B KOOPIMHATAX.

IIpuMeHSATH CKaNIpHOE IPOU3BEACHHUE TSI HAXOXKICHUS
JUTHH U YTIIOB
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MIPUMEHEHUE
JUIS HAaX OXKJICHUS
JUTUH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpOB

JUISL peLIeHUs 3a/1a4
17635097

JlekapTOBBI KOOPIMHATHI
Ha IIOCKOCTH

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.

YpaBHEHUE NPSIMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPYKHOCTH

Y MIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
FEOMETPUUYECKUX

3aJga4d, IPAKTHICCKUX

3aaa4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, IEKAPTOBBIX KOOPJIANHAT TOYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOU U OKPYKHOCTH.
BbiaeasiTh MOJHBIN KBAAPAT IJISI HAXOXKICHUS LIECHTPA

Y paauyca OKPY>KHOCTH I10 €€ YPaBHEHHUIO.

PemaTe 3a7a4u Ha HAXOXKACHUE TOYEK

IIepEeCeUYEHNUs NPSAMBIX U OKPYKHOCTEH C IIOMOILBIO METOAA
KOOp/JIMHAT.

Hcnoab3oBath CBOMCTBA yTI0BOro KO3 PUIMEHTa NPIMOI
IIPU PELLIEHUH 3a]1a4, JUIsl ONPEEIICHUs] PACIIONOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUU

F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4,

JUIS IOCTPOECHUS MATEMAaTHUECKUX MOJEIEN

peanbHbIX 3a7a4 («METOJl KOOPAUHAT).

[Hoab30BaTbCst U151 TOCTPOECHUS U UCCIIEAOBAHNM

U POBBIMU peCypcamu.

3HAKOMHUTHCS C HCTOPHEH Pa3BUTHS FEOMETPHUH
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{nMHa OKpYKHOCTH

Y TJIOIIA/Ib KpYyTa.
Brruucnenue miomanen

[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
Yucno n. Inuna
OKPYKHOCTH, IyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyJIMPOBaTh OIPECICHNUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITonb30BaThLCSsI NOHATUEM JUIMHBI OKPYKHOCTH, BBEICHHBIM
C IIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUIMHY AYTH U paJuaHHyI0 MEpy yria.
IIpoBoauTH MEpexoa OT paAMaHHOM MEPHI yIia

K IPaJlyCHOM U Ha0OOPOT.

OnpenensiTh II0IAAb KPYTa.

BoiBoauTth opmy.Jibl (B rpayCHOMN U paluaHHON MepeE)
JUTSL IJTAH IYT, TUTOIIA/Ied CEKTOPOB U CETMEHTOB.
BbIuncJasiTh I101aau Guryp, BKIOYAOUMX JIEMEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTts ruiomany B 3aj1adax peajlbHON KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenune

MIpY PEIICHUM 3a7a4

Pa30uparte npuMepbl, WUTFOCTPUPYIOLIUE TOHATUS
JIBUKCHUS.

D opMy/IMPOBATh ONPEIEICHUS ITAPALIEIBHOTO IIEPEHOCa,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BreIBOAUTB VX CBOMCTBA, HAXOAUTH HEIIOIBUKHbIC
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUILINX
Puryp.

IIpuMeHsaTh napaaienbHbli IEPEHOC U CUMMETPUIO
IIPU PEIICHUU TeOMETPUUECKUX 3314 (pa3oupaTh
IPUMEPBHI).

Hcnonb30BaTh U1 IOCTPOEHUS U UCCIIEAOBAHUN
1 pOBbIE pECypPChI
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[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUS 3HAHUU

[ToBTOpEHNKE
OCHOBHBIX OHSATUI

Y METOJOB KypCOB
7-9 xnaccos,
o0o011eHne

Y CUCTEMAaTHU3aLIHs
3HaHuu. [Ipocreiimme
F€OMETPUYECKUE
buUrypsl 1 ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJTUYMH.
TpeyroapHUKHU.
[TapannensHble

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY>KHOCTb U KPYT.
I'eomerpuueckue
IOCTPOCHUS. YTIIbI

B OKPY>KHOCTH.
Bniucannsie

Y OTNIMCAHHbIE
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas

1 OKPY>KHOCTb.

OnepupoBath NOHATHAMM: (QUTYypa, TOUKA, [IpsIMas, yTol,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI
TPEYTOJIbHUKH, IIPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEUAHA,
OMCcceKTpuca 1 BbICOTA TPEYTOJIbHUKA, TApaIIIEIIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPAINlEUUs; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MMAPAJUIEIBHOCTD U NEPIIEHANKYJIIPHOCTD
IPSAMBIX, YTOJI MEXAY NPSIMBIMU, CHAMMETPHUS OTHOCUTEIBHO
TOYKHU U NPSMOM; JIMHA, PACCTOSHUE, BEJIMYKMHA YIJIa,
IUIOIIAb, IIEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOMIAIN
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAAU Kpyra,
o0beMa MPsIMOYTOJILHOTO MapaljiesIeuIeaa.
OnepupoBatb NOHATHAMM: IPSIMOYTOJIbHASL CUCTEMA
KOOPAUHAT, BEKTOP; HCIOJb30BATH 3TH ITOHATHUS

JUISl TIPEICTABJICHUS JAHHBIX U PEUICHU 3a/1a4, B TOM YHCIIE
U3 JIPYTruX y4eOHbIX MPEIMETOB.

Pemiatb 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIMAIO CBA3EN MEXAY PA3JIMYHBIMU YACTSIMU Kypca.
Bbi0upath MeTo [UIsl pelIeHUs 3a/1a4u.

Pemartsb 3a1a4u 13 NOBCETHEBHOM KU3HU
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YeThIpeXyroJIbHUKH.
Brincanubie

Y OTIMCaHHbBIC
YEThIPEXYTOJIbHUKHU.
Teopema I[Tudaropa
U Hayaja
TPUTOHOMETPHH.
Pemenune o0mux
TPEYTOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
Jmxkenus. [Togobue.
Cummertpust.
[Lnomans.
Brruncienune
romtaaei. [ nomann
no100HBIX GUTyp.
JlexapToBbI
KOOPJIMHATHI

Ha IJIOCKOCTH.
Bexropsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68
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OEJNEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIOKEHUH, TaK U UX POJIU
B 00pa30BaHUU, HEOOXOAMMOM KaXI0My 4elloBeKy. Bo3pacTaer uncio mpodeccuit, npu
OBJIAJICHUH KOTOPHIMH TpeOyeTcs Xopoiias 6a30Bast OJITOTOBKA B 00JIaCTH BEPOSATHOCTH
U CTaTHUCTUKH, Takas TMOJIOTOBKAa Ba)KHA IJisi TMPOJODKEHHS 0O0pa3oBaHUS U IS
yCIenHon nmpodecCUOHATBHON Kaphephl.

Kaxx1ip1i1 4esnoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOLTUXCS Y HETO
JaHHBIX. A 1)1 OOOCHOBAHHOTO TMPHUHSATHS PEHICHUS B YCIOBUAX HEAOCTaTKa WU
n30bITKa HWHGOpPMAMU HEOOXOJMMO B TOM 4YHUCIE XOpomio CchHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

VIMeHHO 1M03TOMY OCTpPO BCTajla HEOOXOAMMOCTh C(OPMUPOBATH y 00YUArOIIMXCS
(YHKUIHMOHATBHYI0 TPAMOTHOCTh, BKJIIOYAIOUIYI0 B C€0S B KauyeCTBE HEOThEMIIEMOM
COCTABJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHYECKH aHAIM3UPOBATH HWH(POPMAIIUIO,
MPEICTABIICHHYIO B Pa3JIMYHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
pEAbHBIX TPOIIECCOB M 3aBUCHUMOCTEH, MPOW3BOIUTH IMPOCTEHIINE BEPOSATHOCTHHIC
pacyeTsl.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHM MpPHHIMIIAMUA cOOpa, aHalin3a
¥ TPEICTABICHUS NAaHHBIX M3 PA3NUYHBIX Cdep XU3HU OOIIecTBa W TOCyAapCTBa
npuoOmaeT oOydaromuxcss K  OOIIeCTBEHHbIM HHTepecaM. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHW3allMy Mepedbopa W ToJcYeTa dYucia
BApUAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3aJladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3gaeT MaTeMaTUYeCKUi (QyHIaMeHT s (HOPMUPOBAHUS KOMIIETCHIIUMA
B oOnacT WHGOPMATHKH M MHUQGPOBBIX TEXHOJOTHH. [IpW W3ydyeHWH CTATUCTUKH
M BEPOSITHOCTH OOOTAIIAOTCS MPEACTABICHHS 00yUYarOIIMXCs O COBPEMEHHOW KapTHUHE
MHUpa ¥ METOJaxX €ro MCCIeIOBaHMs, (OPMHUPYETCS MOHMMAHUE POJIM CTAaTUCTHKH KaK
HMCTOYHHMKA COIMAIBHO 3HAYMMOW WHGOPMAIMK W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cOOTBETCTBUYM C JaHHBIMH IEISIMH B CTPYKTYpE MPOTrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHUs BBIACIEHBI CIEAYIONINE
cozepxkaTebHO-MeToInuecknue JmHun: «[lpeacTaBnenre MaHHBIX W OMUCATEIbHAs
CTaTHCTUKa», «BeposaTHOCThY, «DmeMeHThl KOMOMHATOpUKW», «BBemeHue B Teopuio
rpadoBy.

Conepxxanne mmann «lIpencraBieHre MaHHBIX W ONHUCATENbHAS CTATHCTHKA
CIIy’KHT OCHOBOU JIsi (POPMUPOBAHHUSI HABBIKOB pabOThl ¢ MH(OpMAIMEN: OT YTCHUS U
WHTepnpeTanmuun MHPOPMAINK, TMPEACTABICHHON B Ta0iIWIaX, HA JAWarpaMMmax u
rpadukax, m0 cOopa, MPEACTABICHUS M aHAIW3a JAaHHBIX C HCIOJIb30BAaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX U pacceuBaHus. PaboTas ¢ HaHHBIMU,
oOyyJarouiecsi yd4aTcsi CUMTBIBaTh M HWHTEPOPETHPOBATH JIAHHBIC, BBIJBHUIaTh,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIIOTE3bI, PA3MBILUIAThH HaJl (PaKTOpaMu,
BBI3BIBAIOIIMMH HW3MEHYHMBOCTb, M OLICHHBaTh WX BIUSHHE HA pPacCMATPUBAECMbIC
BEJIMYMHBI U MTPOLIECCHI.

NHTYyUTHBHOE TPEACTABICHUE O CIy4YalHOWM W3MEHYMBOCTH, HCCIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLNKA CTAaHOBUTCS MOTHUBHPYIOIIEW OCHOBOW JUISl U3Yy4YEHUS
TEOPUU BEPOSATHOCTEW. BoJbIlIOE 3HAUEHNE UMEIOT TPAKTUYECKUE 3aaHNUs, B YaCTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Ipu n3ydenun yueOHOro Kypca 00yyarouecs: 3HaKOMATCS ¢ MPOCTEUITUMHU METOIaMU
BBIYMCIICHHSI BEPOATHOCTEH B CIYyYalWHBIX SKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMU HMCXOJaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, ITO3BOJIIOIIMMHU CTaBUTh U
pemiath 0oJiee clioKHbIe 3a7aun. B yueOHbIM Kypc BXOJAT HauyalbHbIE IPEICTABICHUS O
CIIy4allHBIX BEJTMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHUKAX.

B pamMkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaroIIMXcCs
C MHOXXECTBAMHU M OCHOBHBIMHU ONEpPALMSIMH HaJ MHOXKECTBAMH, PAcCMaTPUBAIOTCS
NpUMeEpbl NPUMEHEHUS Il pelleHUs 3aJad, a TakKe HCIOJIb30BaHUS B JIPYTUX
MaTeMaTHUYECKUX Kypcax U yUeOHBIX MPEAMETaXx.

B 7-9 knaccax uzy4aercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOmAT pasnensl: «lIpencraBmeHne JaHHBIX M ONHKCATENbHAs  CTATUCTHUKA,
«BeposTHOCTBY, «DNeMeHThl KOMOMHATOPUKWY», «BBeeHue B Teoputo rpadony.

OO0miee 4YKMCIIO 4YacoB, PEKOMEHIOBAHHBIX I U3Y4YEHUs Y4eOHOro Kypca
«BeposiTHOCTh M craTtucTHKay, — 102 vaca: B 7 kimacce — 34 yaca (1 vac B Hezelno),
B 8 kiacce — 34 yaca (1 yac B Henento), B 9 kinacce — 34 yaca (1 yac B Hezelnto).

COIEPKXAHUE OBYYEHMUAA
7 KIIACC

[IpencraBienue OaHHBIX B BHUAE TaONuIl, auarpamMM, rpadukoB. 3arojHEHUE
Ta0JIMII, YTEHUE U MOCTPOEHUE auarpamm (CTOJIOMKOBBIX (CTOJNOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajbHBIX IMpoieccoB. M3Biaeduenne uHboOpMalMK U3 AUarpaMmm
U TaOJIMI, UCIIOJI30BAaHUE U UHTEPIIpETaUs JaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apu@MeTuyeckoe, MeauaHa, pa3zMmax,
HauOOoJbIIee U HAMMEHbBIIIEe 3HAUeHUs Habopa YMCIOBBIX TaHHbIX. [ [prumepsbl ciyyaiiHoN
U3MEHYUBOCTH.

Cry4daiiHbIi SKCTIEpUMEHT (OMBIT) U ciydaiiHoe coObITHE. BeposTHOCTH U yacToTa.
Posb ManoBeposITHBIX U MPAKTUUECKH TOCTOBEPHBIX COOBITHII B MPUPOJIE U B OOILIECTBE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Yncio pedbep u cymmapHasi CTEIEHb
BepinH. IIpencrasnenue o ca3Hoctu rpada. Llenu u uukisl. Iyt B rpadax. O6xon
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rpada (iepoB mmyTh). [IpeacraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amay c
MTOMOIIBIO TpadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOYKECTBA, MIOJAMHOKECTBO. Oniepanuy HaJi MHOKECTBaAMHU:
oObeIMHEHUE, NepecedeHue, nonoiaHeHue. CBOMCTBa omnepauuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIIUTENIBHOE, BKIKOUeHus. Vcnonb3oBanne
rpaduyecKkoro MpeACTaBICHUS MHOXXECTB JJIsi OIMMCAHUS PEATbHBIX MPOIECCOB U
SIBJICHUM, [TPU PEILICHUN 3a]1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucriepcuss M CTaHOAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3J€MEHTAapHBIMU COOBITHUSAMU. CiydailHbIH
BbIOOp. CBSI3b MEXKIY MaJOBEPOSITHBIMU U NMPAKTUUECKU TOCTOBEPHBIMU COOBITUSIMU B
pUpo/Jie, OOIIECTBE U HAYKe.

JlepeBo. CBONMCTBa NIEPEBHEB: €AUHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BUCSYEH
BEpPILUHBI, CBSI3b MEXJY UYHUCIOM BEpIIMH U 4HucioM pedep. IlpaBuiio yMHOXeHUs.
Pemenue 3amau ¢ momoiibio rpados.

[IpotuBomnosnoxueie coobiTud. uarpamma Jiiniepa. OObeAMHEHUE U TIEPECEUCHHE
coObiTii. HecoBmecTtHble coObiTHs. Dopmynia COXKEHUST BEPOSITHOCTEW. Y CIOBHA
BeposiTHOCTh. [IpaBuno ymuoxkenusi. HezaBucumbie coObiTusa. [lpeacraBienue
DKCIIEPUMEHTAa B BHJAE JepeBa. PemeHue 3agad Ha HAxXO0XKICHUE BEPOATHOCTEU
C IOMOIIBIO JIEPEBA CIYYATHOTO AKCIEPUMEHTA, JUarpamm Jdiliiepa.

9 KJIACC

[IpencraBienne JaHHBIX B BUJAE TaOJUIl, auarpamM, rpadukoB, UHTEPIPETALIUS
JTaHHBIX. YTeHHe U TOCTpOeHUE TabIuIl, AuarpamMm, TpadUuKoB MO PeaTbHBIM JaHHBIM.

IlepecranoBku u Qakropuan. CodeTaHuss M YUCIO coYeTaHUH. TpeyroJbHUK
ITackans. Pemenne 3ama4 ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

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

UcnbiTanne. Ycnex u Heyaada. Cepusi ucnblTaHuii 10 nepBoro ycmnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITHIT B cepun UCTibITaHU#N bepHyu.

CnyyaiiHasg BeJWYMHA U pachpeleseHue BeposiTHOcTed. Maremaruueckoe
oXujanue u aucnepcus. [I[pumepsl MaTeMaTUYECKOTO OXKHUJIAHUSL KaK TEOPETUYECKOTO
CPEIHEr0 3HAYCHUs BEJIWYMHBI. MaTEMAaTUYECKOE OXKUIAHUE U JUCIIEPCUS CIyYanHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymm».

[TonsiTue o 3aKoHe OONBIINX YKcell. Mi3MepeHne BeposATHOCTEHN ¢ TOMOIIBIO YaCTOT.
Ponp 1 3HaUYeHME 3aK0HA OOJIBIIIUX YKCET B IPUPOJIE U OOIIECTRE.
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HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yJbTATHl OCBOCHUS TPOTPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce.

Yurate wuHQOpMaLMIO, MNPEACTABIECHHYI0 B Ta0nMIax, Ha JAUarpaMmax,
MPEICTABIAThH JaHHBIC B BUE TaOIUI], CTPOUTH JUArpaMMsbl (CTOJIOMKOBBIE (CTOIOUATHIE)
U KPYT'OBBIE) [10 MaCCUBaM 3HAUYCHUH.

OnuceIBaTh U HHTEPIIPETUPOBATH PEAJIbHBIE YMCIIOBBIE JAHHBIE, IPE/ICTABICHHBIC B
TabnuIax, Ha AuarpaMmmax, rpadukax.

Hcnonb30Bath A1 ONUCAaHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CpEAHEE
apupMeTnYecKoe, MeIMaHa, HanOoJIbIIee U HAUMEHbLIEE 3HAYEHUS, pa3Max.

HmeTs nipecTaBieHue o CllydailHOM M3MEHYMBOCTH HA PUMeEpax LIeH, PU3NIECKIX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKON
YCTOUYHUBOCTH.

[IpeameTHbIe pe3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOrOo Kypca K KOHILY
oOyueHus B 8 kiacce.

N3BnekaTs u mpeobpa3oBbIBaTh MH(DOPMAIIHIO, MMPEICTABICHHYIO B BHJIC TaOJIHII,
auarpamMm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIE Ta0JIUIl, JuarpaMM, rpauKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEIHUX 3HAUEHU
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTaHIAPTHOE OTKIIOHEHHUE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYECHUHM W YacTOTHI COOBITHI, B TOM YHCIE
0 pe3yJibTaTaM U3MEpeHUN U HaOJIIOICHUH.

Haxonutb BEpOSTHOCTH CIy4alHBIX COOBITHM B OIBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOKHBIMH JIECMEHTAPHBIMHU
COOBITHSIMU.

Hcnonb3oBath rpadudeckde MOJEIH: JEPEBO CIYyYallHOTO JKCIIEPUMEHTA,
JIarpaMmebl Dilsiepa, YnuciaoBas npsimas.

OnepupoBatTh MOHATUIMHU: MHOKECTBO, TTOAMHOKECTBO, BBITIOJIHATH ONEpaIlii Ha/l
MHO)KECTBAMHU: OOBEAWHEHHE, IIEPECCUCHHE, JOMOJTHEHUE, IEePEUYUCIATh DJIECMCHTHI
MHOXECTB, MIPUMEHATh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npeicTaBIeHNe MHOKECTB U CBA3EH MKy HUMH IS
OTIHICaHMs TIPOIIECCOB U SBJICHHM, B TOM YKCJIE TIPH PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX
MPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yJIbTaTHl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOydenus B 9 kiacce.

W3Bnekath u mpeoOpa3oBbIBaTh MH(DOpPMAIHIO, MPEJACTABICHHYI0 B Pa3IMYHBIX
HMCTOYHHMKAX B BUJEC TaONWIl, AuarpamMm, rpauKoB, MPEICTABIATh JTaHHBIE B BHUJE
Ta0IuIl, AUarpamMm, rpaduKoB.
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Pemarp 3agauM  OpraHuM30BaHHBIM  IEepeOOpPOM  BapHAaHTOB, a  TaKke
C HCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONMHUCATENBHBIE XapaKTEPUCTUKHU JJI1 MACCUBOB YHCIIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEIHAE 3HAYECHHSI U MEPBI PACCEUBaHUS.

HaxoauTh 4acTOThl 3HAYEHUH M YAaCTOTBI COOBITHS, B TOM YHCJE IOJIB3YACH
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUI U HAOJIIOICHUH.

HaxonuTth BEpOSITHOCTH CIy4alHBIX COOBITHI B U3yUYEHHBIX ONBITAaX, B TOM YHCIE B
OMbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSAX HCIBITAHUHN A0
IIEPBOIO YCIIEXA, B CEPUSX UCTBITAHUN bepHyu.

MMeTh npeAcTaBiIeHUE O CIIy4allHOM BEJIMYMHE U O PACIPEIEICHUN BEPOSITHOCTEN.

NMeTe mpeAcTaBlieHME O 3aKOHE OOJBIIMX YHCENl KaK O MPOSIBICHUH

3aKOHOMEPHOCTH B CIy4YallHOM HM3MEHYMBOCTM M O POJM 3aKOHA OOJBIIMX YHCEN
B IPUPOJIE U OOILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaumenoBanue pazaena |Komnuectso OCHOBHOE COJIepKaHUE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YUaIOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBienne qaHHBIX 7 IIpencraBnenue qaHHBIX OcBauBaTth CIOCO0BbI MPEACTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYHCJICHUSI TIO TAOJTUYHBIM
JTaHHbIM. V3BNeueHune

U MHTEPIpETaIns
TaOIMYHBIX TAHHBIX.
[Ipaktrueckas padbota
«Ta0omuue.

['padmueckoe
MIPEICTABIICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamm. Urenue u
MOCTPOEHUE AHArPamMM.
[Tpumeps! nemorpadraeckux
JUarpamm.

[IpakTrueckas padora
«JlmarpamMmbD)

CTATUCTUYECKUX JAHHBIX M YUCIOBBIX MAaCCUBOB
C MOMOILBIO TAOJIUI] ¥ IUArPaMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX M BaXHBIX JaHHBIX (IeMorpaduyueckue
JaHHbIE, IPOU3BO/ICTBO POMBILIUIEHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW MPOAYKIINH,
OOIIIECTBEHHBIE ¥ IPUPOAHBIC SBIICHHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU

U rpaUuecKuMU MPEICTaBICHUSIMH JaHHBIX

C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OnucaresnpHas CTAaTUCTUKA

Yucnoseie Habopwl. CpenHee
apupMeTHIeCcKoe.

OcBauBaTh NOHATHSA: YHCIIOBOI HAOOP, Mepa
LEHTPaAJIbHON TeHACHLIMU (Mepa EHTPa), B TOM YHCIIE
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Menunana yucioBoro Habopa.

Y CcTOMYUBOCTH MEIUAHEI.
[IpakTudeckas pabota
«CpenHue 3HaUCHUS.
HauGonbliee 1 HauMeHbIIIEE

3HA4YEHUS YMCIIOBOTr0 Habopa.

Pasmax

cpenHee apupMeTUUECKOE, MEIUaHa.

OnuceIBaATh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpeIHero apu(MeTH4ecKoro U MeJuaHsbl.

Pemiats 3agaumn.

H3y4yars cBOMCTBA CPETHUX, B TOM YHCIIE

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

OcBauBaTh NOHATHSA HaUOOJbIIIEE U HAUMEHbIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTh 3a1a4u Ha BBIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C PUPOION JAHHBIX

U LEJISIMU MCCIIEIOBAaHUS

CiyyaiiHasi UBMEHYMBOCTD

CiyyaiiHast "3BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JIaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[IpakTuueckas padbota
«Crny4aitHasi '3BMEHYUBOCTh

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MAaCCHBE
JIAHHBIX, TPYNIIUPOBKA JJAHHBIX, TUCTOTpAMMA.
CtpouTh U aHAJIU3MPOBATH THCTOTPAMMBI,
NMOAOUPATH MOAXOIAIINAN AT TPYIITHUPOBKHU.
OcBauBathb rpaduyecKue MpeICTaBICHUS pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(GPOBBLIX PECYPCOB, B X0OJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBienue 3amaun

¢ momorteto rpada. Crenenp
(BaJICHTHOCTb) BEPLIMHBI.
Yucno pebep u cymmapHas

OcBauBath noHsiTusi: rpad, BepurHa rpada, pedopo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), LICTIh
1781121 8

OcBauBaTh NOHATHSA: TyTh B Irpade, SNUIepoB MyTh,
o0xop rpada, OpHEeHTUPOBAHHBIHN rpad.
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cTerneHb BepuuH. Llens

u 1uki. [1yTs B rpade.
[IpencraBieHue 0 CBA3HOCTH
rpada. O6xon rpada
(2iJIEpOB MyTh).
IIpencraBnenue

00 OpHEHTUPOBAHHBIX

rpagax

Pemarhb 3a1a41 Ha TOMCK CYMMBI CTEIIEHEW BEPILINH
rpada, Ha mouck o0xoja rpada, Ha MOUCK MyTeil

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI ITPEICTABICHUS 331a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKINOHAIbHbIE
COOTBETCTBHS) Ha IpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

City4aiiHbIi OIBIT

U Cily4yaiiHOe COOBITHE.
BeposATtHOCTh M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKH JIOCTOBEPHBIX
COOBITHH B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHAs KOCTh B TCOPHH
BEPOSATHOCTEM.
[Ipaktrueckas pabora
«YacToTa BhIMaICHUS OpIIay

OcBauBaTh NOHATHA: CITyYalHBIN ONIBIT

U CllydailHO€ COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTH MAJIOBEPOSTHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEpPax
(aBapuM, HECHACTHBIE CITyYaH, 3al[UTa IEPCOHATILHON
uHpOopMaIuy, repesaya J1aHHbIX).

H3y4arh posib KIACCUYECKUX BEPOATHOCTHBIX
Mojieniel (MOHeTa, UrpajibHas KOCTh) B TEOPUU
BEPOSATHOCTEM.

Ha6awoaath U U3y4aTh 4acTOTy COOBITHI B MPOCTHIX
HKCIIEPUMEHTAax, B TOM YHCJIE C TOMOIIbIO HU(POBBIX
PECYPCOB, B X0JI€ MPAKTUYECKON pabOThI

O00011eHue,
CUCTEMATHU3aLUs 3HAHUI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATHOCTh City4aliHOTO
COOBITHS

IToBTOPATH N3yYEHHOE U BBICTPAUBATh CUCTEMY
3HAHUM.

PemiaTe 3aga4m Ha IPEACTABICHUE U OIMCAHUE
JTAHHBIX C IIOMOIIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
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OOcyxaaTh NpuMepbI CIYYANHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4alHBIX COOBITH, UX POJIK B IPUPOJIE U KU3IHU
YeJioBeKa

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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8 KJIACC
HanmenoBanue pasnena |KonuuecTBo OcHOBHOE coziepkanne OcHOBHBIE BUJIBI AESTEIBHOCTH O0YYaIOIMIUXCS]
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YUEHHOE U BHICTPANBATH CUCTEMY

7 xJjacca

OnucarenpHasi CTATUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.
Cpennue ymncioBoro Habopa.
Cryyaiinbie cOOBITHS.
BeposiTHOCTH 1 4aCTOTHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UTPaJIbHAS KOCTh

3HAHUMU.

Pemiars 3aga4un Ha IPEACTABICHUE U OIIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pemars 3a1a4u Ha npe/iCTaBICHUE TPYIITUPOBAHHBIX
JTAaHHBIX W OTMIMCAHUE CITyYalHOM U3MEHYMBOCTH.
Pemiare 3aga4u Ha onpeeICHUE YaCTOTHI
CIIy4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CIIy4allHBIX COOBITHH, MAJIOBEPOSITHBIX

Y IIPAKTUYECKH JIOCTOBEPHBIX CITyUYalHBIX COOBITHH,
MX POJIM B NIPUPOJIE U KU3HU YEIIOBEKA

Onepaunu

OnucarenbHast CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCIIEPCHS U CTAHIAPTHOE
PaccenBanue naHHbIX YHCIOBOTO HAabopa. OTKJIOHEHUE, UCIIOIb30BaTh ITH XaPAKTEPUCTUKHU
CraHIapTHOE OTKIIOHEHUE JUISl OTTUCAHMSI PACCENBAHMS TAHHBIX.
YHICIOBOI0 Habopa. BoiaBUraThH rUNOTE3bI 00 OTCYTCTBUU WM HATUYUU
JnarpamMmebl paccenBaHuUs CBSI3M 10 JUarpaMMamM pacCerBaHUs.
CrpouTs ArarpaMMbl pacCEMBaHUs 110 UMEIOIIMMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIIBIO KOMIIBIOTEPA
MHoOXxecTBa 4 MHOXxecTBO, MOAMHOXKECTBO. | OcBauBaTh MOHATHSA. MHOXKECTBO, DJIEMEHT

MHOKECTBA, ITIOJMHOXKECTBO.
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HaJl MHOKECTBAMHU:
o0beIMHEHHE, TIEpEeCceUCHUE,
JIOTIOJTHCHHE.
CgolicTBa onepanui
HaJl MHOKECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHOE,
pacupeaeuTeNIbHOE,
BKJIFOUCHHUS.
['pacmueckoe
MPEJCTABIICHHE
MHO>KECTB

BbInoOJIHATH Onepanuu HaJ MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHHUE, JOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEICIIUTENBLHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBIeHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB

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

BeposTHOCTB Cily4aliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cnyyaitabie cOOBITHS.
brnaronpustcTByronme
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMH.
Crny4alinbiii BEIOOD.
[Ipaktrueckas pabora
«OMBITHI

C PAaBHOBO3MOKHBIMH
AJIEMEHTapPHBIMU
COOBITUSIMIDY

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Ciy4aifHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIOIINUX YJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIE 2JIEMEHTAPHBIC COOBITHSI.
Pemarb 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH 11O BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIBITA.

Pemarb 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCJIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBoAUTH U U3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSMU
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(C UCTIOJIL30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JPYTUX MOJIeIel) B X0/1€ PAKTUYECKOM paboThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
€IMHCTBEHHOCTH ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPIITNHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pebep. [TpaBuio yMHOXKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak Tpad 6e3 nuKia,
BHCsYas BepiinHa (JIUCT), BETBb JE€peBa, MyTh

B JIEpEBE, IMaMETpP AEPEBa.

N3yuaTh cBOMCTBA AcpeBa: CyLIECTBOBAHNUE BUCAUYECH
BEPIIUHBI, €AUHCTBEHHOCTh IIyTH MEXAY JIBYMsI
BEPILIMHAMMU, CBA3b MEXK/Ty YUCIIOM BEPIIUH U YHCIOM
peoep.

PemiaTh 3a1aum Ha NOUCK U NEPEUUCIIEHUE Ty TEU

B JIEPEBE, OINPEACIICHUE YUCIIa BEPIIUH WIH pedep

B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YUCIIE

C IPUMEHEHHEM TTPaBUJia YMHOKEHUS

CnyyaitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHeHne U IepeceueHre
coosiTuil. HecoBmecTHbIE
coObITus. opmyra
CJI0KEHHUSI BEPOATHOCTEH.
[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM.

VY ciioBHasA BEPOSITHOCTb.
HezaBucnmeblie coObITHS.
IIpencraBnenue

OcBauBaTh NOHATHSA: B3aUMHO IPOTHUBONOJIOKHbIE
COOBITHSI, OTIEpallUK HaJT COOBITUSIMH, OOBCTUHEHNE
U TIepeceueHue CoOObITUH, Aruarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
COOBITHS.

H3yuath TeopeMbl O BEpPOATHOCTH O0bEIUHEHHUS
JBYX COOBITHH ((DOPMYJIBI CIIOKEHUS BEPOSITHOCTEMN ).
PemaTe 3aga4u, B TOM 4UCJIE TEKCTOBBIE 3a]1a41
Ha OMpeJeIeHNe BEPOATHOCTEN O0OBEAMHEHUS 1
NepecevyeHUs COOBITHIA C MTOMOIIBbIO YHCIIOBOM
npsIMOM, Tuarpamm Ditniepa, GopMyJIbl CII0KEHUS
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CIIy4alHOTO DKCIIEPUMEHTA
B BHJIE JIEpeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEM, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIEC
COOBITHSI IEPEBO CIYYANHOTO OMbBITA.

N3yuartsb cBoiicTBa (ONpe/Ie/ICHNS ) HE3aBUCUMBIX
COOBITHI.

Pemiats 3a1a4um Ha ONIpeICIICHUE U UCITOIb30BAHHUE
HE3aBHCUMBIX COOBITHH.

PemiaTh 3a1aum Ha NOMCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCTIOJIb30BAHUEM JI€PEBa
CIIy4alHOIO OIbITA

O060011eHue,
CUCTEMATH3AIIU 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
I'padri. BepostHOCTH
CITy4aiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPSATH N3yYECHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemiathb 3aga4m Ha IPEACTABIEHNUE U OMTMCAHUE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTCPUCTHK.
Pemarts 3agaum ¢ npuMeHeHueM rpados.

Pemarp 3aga4u Ha HAX0XKJACHUE BEPOSATHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PAaBHOBO3MOKHBIMH JICMEHTAPHBIMHU COOBITHSMHU.
Pemarp 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS U TICPECCUCHUS COOBITHI, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEJICTABICHUI U J€pEBA CIIy4YailHOTO OIbITA.
PemaTth 3a1a4u Ha IEpEUNCIICHIE KOMOWHAITAN
(unciia nmepecTaHOBOK, YUCJIa COUCTAHUH),
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Ha HAXO0XKXKIACHUC BGpOHTHOCTeﬁ COOBITUH
C IPUMCHCHHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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9 KJIACC
HaumenoBanue paznena |KonuuecTBo OcHOBHOE COJIep:KaHue OcHOBHBIE BU/JIBI JEATEIHHOCTA O0YHAIOIIUXCS
(TemnI) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPATH N3YUCHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucareibHas CTaTUCTUKA.
Ornepanuu HaJ| COOBITHSMU.
HeszaBucumocTs COOBITHI

3HAHUU.

Pematsb 3a1a4u Ha IPE/ICTABICHUE U ONTUCAHUE
JTAHHBIX.

Pemartsb 3agaum Ha HaX0XK/IEHUE BEPOSTHOCTEN
00BbeIMHEHUS U TIepeceUeHUs! COOBITHI, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUuecKux
IIPECTABJICHUN U AEPEBA CIIyYaHOTO OIbITA.
Pemartsb 3a1a4u Ha iepevyrciIeHUE KOMOWHAIINI
(urcna mepecTaHOBOK, YKMCiIa COYETAHUM ),

Ha HAXOXKJIEHUE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJb30BaHUEM TpeyToibHuKa [lackans

DNeMEeHTbl KOMOMHATOPUKHU

[TepecranoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHuu. TpeyroiabHuK
[Tackams. IpakTnueckas
paboTta «Beraucnenue
BEPOSITHOCTEUN

C UCITIOJIb30BAaHUEM

OcBauBaTh NOHATHSI: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, yIIOPSIOUYCHHAS TIapa, TPOika 00BEKTOB,
nepecTaHoBKa, (haKTOpUa Yucia, COYeTaHUE, YUCTIO
COYETaHUM, TpeyroiapbHuK [lackans.

PemiaTe 3a1a4u Ha IEPEUNCIIEHUE YITOPSAAOYEHHBIX
11ap, TPOEK, EPEYUCIICHUE TIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JIMYHbIX MHOKECTB.
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KOMOMHATOPHBIX (DYHKITUN
AIIEKTPOHHBIX TAOIUID)

Pemiathb 3a1a4mn Ha IPUMEHEHHUE YUCIIa COYCTAHUN

B ajreOpe (COKpallleHHOEe YMHOXEHUE, OMHOM
HproTona).

Pemiarh, npuMeHsisi KOMOMHATOPHKY, 3aa9U

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI] B XOJI€ MPAKTUIECKON pabOThI

['eomeTprueckas
BEPOSITHOCTh

I'eomeTpuueckas
BEpOSATHOCTh. CiyyaliHbIN
BBIOOP TOYKH U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NOHATHE TECOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4u Ha HAXOXKJICHUE BEPOSTHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPyTa, OTPE3Ka WA IyTH
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

Wcneitanus bepryium

UcnbiTanue. Ycnex

u Heynada. Cepusd
VCTIBITAHUH 10 TIEPBOTO
ycnexa. cnibitanus
bepnyi. BepositHocTr

COOBITUH B CEPUH UCTIBITAHHM

bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnymm»

OcBauBaTh NOHATHA UCTIBITAHKUE, DJIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCIIEX U HEYaua), CEpHsl
VCIIBITAHUN, HACTYIUIEHUE MIEPBOIO ycIexa
(Heymaum), cepus ucnbiTanuii bepuymm.

Pemars 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUH JIO TIEPBOTO yCIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKON IIPOTrPECCUM.

Pemars 3aga4u Ha HAXOKIECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHymm, Ha HAXOXKIECHUE BEPOATHOCTHU
ONPENECIICHHOI0 YK CJa YCIIEXOB B CEPUU UCTIBITAHUN
bepnymn.

N3yuyaTs B X0/1€ MPAKTH4YeCKO# padoThlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBHIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymm

CnyuaiiHas BeJIMYMHA

CiyyaliHast BeTU4YMHA

U pacnpeicicHue
BEPOSITHOCTEM.
MaremaTu4yeckoe 0OxKuJaHue
Y JTUCIIEPCHUs CIIy4YalHON
BeJMYUHEL. [IpuMepsl
MaTeMaTU4YECKOrO OKHIaHHS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJTUYMHBI.

[TonsiTue o 3akoHE OOIBITNX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIIINX YUCEN

OcBOUTH NOHATHA: ClIyyaliHas BEJINYMHA, 3HAUCHUE
CIy4aillHOW BEJIMYMHBI, pACIpECICHUE
BEPOSITHOCTEM.

N3y4ars 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HEMPEPHIBHBIX CIIYYalHBIX BEJIMUUH (POCT, BEC
YEJIOBEKA, YACIIEHHOCTh HACEJICHUS, APYTUE
V3MEHUYMBBIC BEJIMYMHBI, PACCMaTPUBABLINECS

B KypC€ CTaTUCTUKH ), MOJICTIbHBIX CITyYalHbBIX
BEJIMYMH, CBSI3AHHBIX CO CIIyYallHBIMU OIBITAMU
(Opocanrie MOHETBI, UTPATBLHOM KOCTH, CO CITy4YalHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUIAHUE
CIIy4alHOU BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYCHHE, JUCIIEPCHS CTyYallHOW BEJIMYMHBI KaK
aHaJIoT JIMCIIEPCUN YUCIIOBOTO Habopa.

PemiaTs 3a1a4u Ha BBIUKMCIIEHUE MATEMATHYECKOTO
0XHUJIAHUS Y JTUCIIEPCUU TUCKPETHOM CIIyYalHOMN
BEJIMYMHBI 10 33JTaHHOMY PaCIIPEICIICHUIO, B TOM
YHUCJIE 33]1a4, CBS3aHHBIX CO CTPAaXOBAaHUEM

U JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKHUJIAHUEM

Y JUCIIEPCUEN HEKOTOPBIX pacpeleNICHU, B TOM
YHUCJIE PACIPEICIICHUS CIIyYaHON BEJIMYUHBI «UUCIIO
YCIIEXOB» B CEPUU UCIIBITaHUN bepHyu.
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N3yuyaTh 9acTOTy COOBITHS B TIOBTOPSFOIITIXCS
CIIy4YailHBIX OMBITaX KaK CIyYailHyIO BEJIMUHHY.
3HAKOMHUTBCS C 3aKOHOM O0JIbIIKX urcen (B hopme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YacTOTa
cOOBITHUS OJIM3KA K €r0 BEPOATHOCTH.

PemiaTh 3a1a4m Ha U3MEpPEHUE BEPOATHOCTEN

C IOMOIIBIO YaCTOT.

OO0cy:kaaTh pojb 3aK0HA OOJIBIITNX YUCEI

B 000CHOBaHUM YaCTOTHOTO METO/1a U3MEPEHUS
BEPOSATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIINX YMCEN KaK MPOSIBICHNE
CTaTUCTHUYECKON YCTOMUYUBOCTH B U3MEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YHCEI B IPUPOE
U B )KU3HU YEJIOBEKa

O60011eHNE, KOHTPOIb 10 [IpeacraBieHue naHHBIX. IMoBTOPATH N3YyUEHHOE U BHICTPAMBATH CUCTEMY
OnucarenpHasi CTaTUCTUKA. 3HaHUH.
BeposiTHOCTB citydaiiHOro Pemiathb 3a1a4n Ha IPEICTABICHNE U ONIMCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.
koMOnHaTopuku. Caydaiinsle | PemiaTh 3a1a4m Ha HAXOXKICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACIIPENCICHUS | COOBITUM, B TOM YHCJIE B OMBITAX
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH,
BEPOATHOCTEW OOBEAMHEHUS U TIEPECCUCHHUS
COOBITHM, BEIYUCIISITh BEPOSITHOCTH B OIBITaX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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NEPEYEHD (KOJUPUKATOP) PACIIPEJEJEHHBIX ITO KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSI
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBILIEIO OBPA30BAHMUS Y DJIEMEHTOB COJAEPXKAHUS

IO MATEMATHUKE

B ¢denepanpHBIX M permoHaNBHBIX MPOIEIypax OICHKHM KadecTBa OOpa3OBaHUS
UCIIOJIB3YETCs MepeucHb (KOAM(PHUKATOP) pacHpeIe/ICHHBIX IO KiaccaM MpOBEPsSEeMbIX
TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHOH IMPOrpaMMBI
OCHOBHOT'O 00I1IeTO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO MAaTEMATHKE.

5 KJIACC

IIpoBepsiembie TPEOOBAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon IIpoBepsieMblie MPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs
pe3yibTaTa
1 Yucia U BBIYUCIIEHUS
11 [lonuMath W TPaBUIBLHO YHOTPEOJSITH TEPMHUHBI, CBSI3aHHbBIC
' C HaTypaJbHBIMHU YHCIIAMH, OOBIKHOBEHHBIMHU M JICCITHUHBIMH JPOOSIMHU
12 CpaBHUMBATh W YIOPAJOYMBATH HATypaJibHbIE YHUCJIA, CPABHUBATH

B MIPOCTEUIINX CIIy4asiXx OObIKHOBEHHBIE IPOOH, IECITUUHbBIE APOOH

CoOoTHOCUTHh TOYKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMOii C
1.3 COOTBETCTBYIOIIMM € YHCIIOM M HM300pakaTh HATypajbHbIE UYKCIIA
TOYKAMHU Ha KOOPJUHATHOU (YMCIIOBOM) NPSIMOIA

BrimonHITh apudMeTHuuecKkre ACUCTBUS ¢ HATYPAIbHBIMU YHCIIAMU,

1.4 .
C OOBIKHOBEHHBIMH JPOOSIMH B MPOCTEUIINX CITydasix
1.5 BBITTONHATE POBEPKY, IPUKUIKY PE3YIbTaTa BBIYMCICHUI
1.6 OKpyIJIsTh HaTypaJibHbIC YNCIIa
2 Perrenne TeKCTOBBIX 3a1a4
21 Pemats TekcTOBBIE 3a71a41 apUPMETHIECKHM CIIOCOOOM U € TIOMOIIBIO
' OpPraHW30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPHAHTOB
Pemate 3amaum, cojaepKamiMe  3aBUCHMOCTH,  CBSI3BIBAIOIIME
2.2 BEJIMYUHBIL: CKOPOCTb, BpPEMS, PACCTOSIHME, LE€HA, KOJUYECTBO,

CTOUMOCTD
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2.3

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMBI, TaOJIUIIbI, 0003HAYEHUSI IPU
pelieHuu 3aaad

2.4

[Ionp30BaThCsi OCHOBHBIMM CAUMHNIaMU H3MCPCHHUA: ILCHBI, MACCHI,
PacCTosAHuA, BPCMCHH, CKOPOCTH, BbIpAXaTb OJHHU CIOAWHUIIBI
BCJIMYUHBI UCPC3 APYTUC

2.5

H3Biekars, aHAIM3UPOBATh, OLICHHBATh nHpopmarmio,
Npe/CTaBICHHYI0O B  Tabnmuie, Ha CTOJIO4YaTOW  JIUarpaMmme,
MHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, MCIIOJL30BaTh JTAHHBIC
NP pEIICHUH 3a/1a4

HaFJUII[HaH IrcoOMCTpHUA

3.1

[lonb30BaTbCsd TEOMETPUYECKUMM IIOHATUAMH: TOYKaA, IIpsAMasd,
OTPE30K, JIy4, yTOJ, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[TpuBoauTH HpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIOLINX
(bopMy M3YUYEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMM: BEPIIMHA
CTOPOHA; C MHOTOYT'OJIBHUKAMHU: YTOJI, BEPIINHA, CTOPOHA, TUAarOHalb;
C OKPY’KHOCTBIO: paiuycC, IMaMeTp, LIEHTP

3.4

N300paxxath U3y4yeHHbIE TeOMETpUUEeCKUe (PUTyphl HA HETMHOBAHHOMN
U KJIeTYaTol Oymare ¢ HOMOILBIO LIUPKYJIS U JIMHEUKU

3.5

Haxomute mIMHBI OTPE3KOB  HEIMOCPEICTBEHHBIM  U3MEPEHUEM
C TIOMOLIBIO JIMHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JIMHBI; CTPOUTH
OKPYKHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB NPSIMOYTOJIbHUKA, KBaJApaTa
JUJISL KX TIOCTPOCHMS, BBIYUCIICHUS TUIOIIAN U TIEPUMETPa

3.7

Bbranciste nepuMeTp M II0HIas KBaJpaTa, IpsIMOyrojibHUKA, GUryp,
COCTaBJICHHBIX U3 TPAMOYTOJbHUKOB, B TOM 4Hcie Quryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIIAMHN H3MCPCHHA
JJIMHBI, TNIOIIAAW; BEIpAaXXaTb OAHHW CAWMHUILI BEJIMYNHBI YCPE3 APYTUC

3.9

PacriosnaBaTh mapaienenures, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pebdpo, TpaHb, W3MEPCHUS; HAXOAUTh H3MEPEHUS
napasuienenuneaa, Kyoa

3.10

Beraucnate 00BeEM KY68,, napaJuieacruicaa 110 3aJaHHbIM
HN3MCPCHUAM, I10JIb30BATHCA CAMHUIIAMA N3MCPCHUA oO0BbeMa

3.11

Pemarts Hecn0KHBIE 3aJ1a41 Ha UBMCPCHUC TCOMCTPUICCKHUX BCIIMINH
B IIPAKTUYICCKUX CUTYyallUAX
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IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

Kon

[IpoBepsieMblil IIEMEHT CONCPIKAHUS

1

HartypanbHble uncna u HyJb

1.1

Harypansnoe uucno. Psng Hatypanehbix uncen. Yucno 0. M3o06pakeHue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YMCIOBOM) MpsIMOit

1.2

HOSI/IHI/IOHHEUI cUcTeMa cuucieHus. Pumckas HyMcCpanu:. I[E?C}ITI/I‘{HaH
CHUCTCMA CUHHUCJICHUSA

1.3

CpaBHeHHE HATypaJbHBIX YHCEI, CPABHEHUE HATYPAIBHBIX YUCEI C HYJIEM.
OxpyrieHue HaTypajabHBIX YUCEIl

1.4

CrnoxeHue, BBIUUTAHHE, YMHOXXCHHE U JI€JICHWE HATypaJbHBIX YHCEN.
CBOICTBO HYJISI IPH CIOKEHUH, CBOMCTBA HYJISL M €IUHULIBI IPU YMHOKEHUU.
[lepemecTuTenbHOE W COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHUSI, pacIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS

1.5

Ucnonws3zoBanue OykB nsi 00O3HAYEHUS! HEU3BECTHOIO KOMIIOHEHTa
U 3aIlMCU CBOMCTB apu(METUUECKHUX JEHCTBUN

1.6

Jlemutenn W KpaTHBIE 4YHCIIA, pa3joKEeHHWE Ha MHOXHTETH. I[IpocTeie
u coctaBHbIe urcia. [Ipu3Haku nenmmoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

Crenenb ¢ HaTypajdbHbIM IOKA3aTe€JEM. 3aluCh YKCIa B BHUJE CYMMBI
Pa3pAAHBIX CIIAaracMbIX

1.8

HucnoBoe BbIpakeHUE. BplUuCIeHHE 3HAYEHUN YHCIIOBBIX BBIPAXKECHUM,
MOPSAIOK BBIMOJIHEHUA JE€UCTBUM. Fcmosib30BaHWE TMPU  BBIYUCIECHUSIX
MEPEMECTUTEIIPHOTO W COYETaTeIbHOIO CBOMCTB (3aKOHOB) CIIOKCHHS U
YMHOXEHUS, PACIIPEICIIUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

IIpencraBierre o Japobu Kak crmoco0e 3amucyd  YacTH  BEIWYHHEL.
OO6bikHOBEHHBIE 1pobu. [IpaBriibHBIE U HEeTIPpaBWIbHBIE Apoou. CMemanHas
IpoOb, TIPEACTABICHUE CMEIIaHHOW JpoOM B BHJE HEMPABWIBHOW IpoOu
Y BBIJICJICHHE IIEJION YacTH YHWCja U3 HeNpaBUIbHON apobu. M3o0pakenue
IpoOelt TOuKaMH Ha YHUCIIOBOU MPSMOM

2.2

OcHoBHoe cBoiicTBo apoou. Coxparmienue npobdeit. [IpuBenenue npobu
K HOBOMY 3HaMeHatelno. CpaBHeHUE apodei

2.3

CrnosxeHre u BeIUMTaHue Ipo0eid. Y MHOKEHHE U JIeJIeHUE Ipo0ei, B3auMHO-
oOpatHble 1pobu. HaxoxxaeHne yacTy 1eJIoro U HEeoro Mo ero 4acTu

2.4

Hecstuunas 3anuck npobeil. IlpencraBnenue aecsaTHUHON npoOu B BUAE
0ObIKHOBeHHOM. 300paxkeHne AeCITUUHBIX ApOoOeil ToukaMu Ha YHCIOBOU
npsimoii. CpaBHEHHE JECATHYHBIX ApoOei
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ApudmeTrndeckre JEHCTBUSL € JECATHUUHBIMU JpoOsiMu. OKpyriieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemienne TekCTOBBIX 3a/1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apu(PMETHUECKUM CITOCOOOM
3.9 Pemenne nornyeckux 3agad. Pemenue 3amad nepeObopoM BCEX BO3ZMOKHBIX
' BapuaHTOB. Vcnonb30BaHue MpY PEIICHUH 3a1a4 TAOJIHIl U CXEM
Pemienne 3amau, copepKalmux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
33 CKOpPOCTb, BPEMS, PAacCTOsIHUE, IIEHY, KOJWYECTBO, CTOMMOCTbh. EJIMHUIIBI
' M3MEPEHHUSI: MacChl, 00bEMa, LIEHbI, PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBsI3b
MEXy €AUHULIAMHU U3MEPEHUS KaXKI0W BEIIMUUHBI
3.4 Perienrie 0CHOBHBIX 3aj1a4 Ha ApoOU
3.5 [IpencrapiieHre TaHHBIX B BUAE TaOIUIl, CTOJIOYATHIX JUArpaMM
4 Harnsgnasa reomerpus
Harnsnnele npencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, IMpsiMasd,
4.1 OTPE30K, JIyd, yTOJI, JIOMaHasi, MHOTOYTOJIbHHUK, OKPYXXHOCTb, KPyT. YTOJ.
[IpsAMoOii, OCTpPBIN, TYTION U PA3BEPHYTHIA YIJIbI
JlnuHa oTpe3ka, METPUUECKUE SMHULIBI JUTMHBL. [[TMHa ToMaHo#, mepuMeTp
4.2 MHOTOYroJIbHUKa. F3MepeHne © NOCTPOEHHWE YIJIOB C IOMOIIBIO
TpaHcHopTHpa
43 Harnsnaeie npencraBieHus: o ¢purypax Ha MIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PaBEHCTBE (DUTYp
N3obpaxkenne ¢uryp, B ToM 4ucie Ha kietdaToil Oymare. IlocTtpoeHue
44 KOH(MUTypaluii W3 4YacTed MNpsSAMON, OKPYXHOCTHM Ha HEJIMHOBAHHOU
' u KieTdaTor Oymare. Hcmonp3oBaHHWE CBOHMCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa
[Imomaas mNpSIMOYroJibHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4HCIIe (GUTYp, M300pPKEHHBIX HaA KJIETYATOMN
Oymare. EnuHUIIBI U3MEpEHUS TII0IA TN
Harnsaueie MpeCTaBICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
NPSMOYTOJBHBIN Tapajuiesienunesl, Kyo0, MHOTOrpaHHUKH. M300pakeHue
46 |mpocredliuXx MHOTrorpaHHuKoB. Pa3BepTku kyba u mnapawienenumnesaa.
Coznanue mMojieneil MHOrOrpaHHUKOB (M3 OyMaru, IpOBOJIOKH, TIACTHIIMHA
U IPYTUX MaTepHUaIOB)
47 O0beM MPSMOYTOIPHOTO TIapayuienenunena, Kyoa. Equauimsr namMepenus

o0BeMa
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6 KJIACC
IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpaMMbl
Kon IIpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHMUs
pe3yJbrara
1 UYucna v BEIYMCIIEHUS
3HaTh U MIOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JTMYHBIMU BHIaMU YHCE
1.1 U CII0CcO0aMU UX 3aMHUCH, IEPEXOIUTh (€CIIU 3TO BO3MOKHO) OT OJHOM
(dbopMBbI 3amKcH Yuciia K Apyroi
12 CpaBHMBaTh W YNOPSJOYMBATH LEJble 4YHCIA, OOBIKHOBEHHBIE
' U JIECSITUYHbIE APOOH, CPABHUBATH YHCJIA OJTHOTO U Pa3HbIX 3HAKOB
BeimonssaTe,  coyeTas  yCTHBIE W IHCbMEHHBIE  IIPUEMBI,
13 apu(pMeTUYeCKre JCUCTBUS C HATypPAJIbHBIMU M LEJIbIMH YHUCIAMH,
' OOBIKHOBEHHBIMH M JIECATUYHBIMU JAPOOSIMHU, MOJIOKUTEIBHBIMU U
OTPULATEIbHBIMH YHCIAMU
BbruncnsaTe 3HaU€HUS YUCIOBBIX BHIPAXKEHUHN, BHITOTHATH MPUKUAKY U
14 OLICHKY pe3yjbTaTa BBIUMCIEHUHN, BBINOJIHATH MpeoOpa3zoBaHuUs
' YHUCJIOBBIX BBIPAKEHUNW Ha OCHOBE CBOWCTB apu(PMETHUECKUX
JIEUCTBUM
15 OxpyriisiTh  LENble YWCIa M JIeCATHUYHBIE JApOoOM, HAXOAUTh
' NpUOIMKEHUS YHCET
COOTHOCUTB TOUKY Ha KOOPAUHATHOW NPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M M300pa)kaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B MNPAMOYIOJBHOM CHCTEME KOOpAMHAT
' C KOOpAMHATAMH ITOH TOUKH
18 OxkpyrisiTh  LeNble 4YuClia MW JECSATHYHble JpoOH, HaXOJUTh
' NpUOIFKEHUST YHCET
2 YucnoBble U OYKBEHHBIE BHIPAKEHUS
[ToHumaTe ¥ ynoTpeOasTh TEPMUHBI, CBI3AHHBIE C 3AIIUCHIO CTENEHU
2.1 YHclla, HAaXOAUTh KBaJapaT M KyO uMCIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUH, COAEPIKAIINUX CTEIEHU
99 ITonb30BaThCs MpU3HAKAMU JAEITUMOCTH, PACKIIAAbIBATh HATYpPaJIbHbIE
' YyHuCia Ha MMPOCTbIE MHOXKUTENN
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2.3

[Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH IIPOIIOPIHUH 1 OTHOIICHU S

2.4

Hcnonb3oBaTh OykBbI I 00O3HAUEHUS YHUCEN TMIPU  3aMKCH
MaTEMaTUYECKUX BBIPAKCHUM, COCTABIIATh OYKBEHHBIC BBIPAKCHUS U
(bopMyJIbl, HAXOIUTH 3HAYCHHUS OYKBEHHBIX BBIPAKEHUN

2.5

Haxoauts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3aaa4

3.1

Pemiate MHOrOIIIaroBbie TEKCTOBBIE 3aJla4u1 apI/I(i)MeTI/ILIeCKHM CIIOCOOOM

3.2

Pematn 3aJla4M, CBA3AHHBIC C OTHOIICHHUCM, IPOIOPHHUOHAIIBHOCTBIO
BCIIMYMH, IpOHCHTAMH, PCIIaTb TPU OCHOBHBIC 3ajJa4M Ha I[pO6I/I
H IIPOLICHTLI

3.3

Pemare 3amaum, coaepkamye — 3aBUCHMOCTH,  CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpPEMS, pACCTOSHHUE, ILIEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOJIUTEIBLHOCTh, BpeMsl, 00beM padOThI, UCIIOJIB3YS
apu(pMeTuyecKue JACHCTBUSA, OLIEHKY, MPUKHUIKY; I0JIb30BaThC
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH

3.4

CocTaBniaTh 6YKBGHHBI€ BBIPAKCHHU 110 YCIIOBHUIO 3a1a49U

3.5

W3Bnekate uHpOpMANNIO, TPEACTABICHHYIO B  TalOnuIax, Ha
JIMHEWHOU, CTOJIOYATOMN VA KpyroBOi IyarpaMmax,
UHTEPIPETUPOBATh MPEACTAaBIEHHbIEC JaHHbIE, UCIIOJIb30BATh JaHHbIE
IIPU PEIICHUH 33724

3.6

[IpeacraBnsate uHGOPMAIMIO ¢ TOMOIIBIO TAONMI, JIMHCHHOU
U CTOJIOUATON AUarpaMmm

Harnsnnas reomerpust

4.1

[TpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHPA, HWMEIOLIUX
(GopMy M3YUYEHHBIX T€OMETPUUYECKUX MIOCKUX U MPOCTPAHCTBEHHBIX
buryp, npuMepbl paBHBIX U CHMMETPUYHBIX QUTYD

4.2

N300paxkatb ¢ TMOMOIIbIO LMPKYJS, JUHEHWKH, TPaHCIOPTHpPA Ha
HEJIMHOBAaHHOW W KJIeT4aroll Oymare H3y4yeHHbIE IUIOCKHE
reoMeTpuyeckue GUrypbl 1 KOHQUTrypaluu, CAMMETPUYHbIE (PUTYPBI

4.3

[Tonb30BaTbCs TEOMETPUUECKUMHU TMOHITUSIMH: PABEHCTBO (QUTYD,
CUMMETPHS; UCIIOJIb30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C
CUMMETPHUEN: OCb CHMMETPHH, LIECHTP CUMMETPUU

4.4

Haxoaute BEIMYMHBI YTII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIVIbl 33JaHHOW BEJIMYWHBI, IOJb30BATHCA IPHU PEIICHUU
3a/1a4 rpaJyCHOM MEpPOM YTIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBHIH,
MPSIMOU, PA3BEPHYTHIN U TYION YIJIbI
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4.5

Breraucnsare HJINHY HOMaHOfI, IICPUMCTP MHOI'OYIrOJIbHUKA,
IMOJIb30BATHCA CAMHHUIAMHN HU3MCPCHUA TJIMHBI, BbIpaXXaTb OJJHH
CANHUIBI U3MCPCHUA AJINHBI YCPC3 APYIHUC

4.6

HaxoauTse, UCII0Ib3ys 4EPTEKHBIE UHCTPYMEHTBL, PACCTOSTHUSA: MEXKIY
JByMs TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOM CETKE

4.7

Borancnsate miomane Guryp, coctaBieHHBIX U3 MPSMOYTOJIBHHUKOB,
UCIIONIb30BaTh pa30HeHne Ha MPSMOYTOJbHUKU, HAa PaBHBIC (PUTYPHI,
JOCTpanBaHUE O TMPSIMOYTOJbHHUKA, TIOJIb30BAaThCS OCHOBHBIMH
eIMHULIAMU UW3MEPEHHsS IUIOIIATU, BBIPAXATh OJHU EIUHUIIBI
U3MEpPEHUs IJIOLIAAN Yepe3 Ipyrue

4.8

Pacrio3HaBaTh Ha MOJAENAX W HU300pAKEHUSIX MNHUPAMUIY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb,
OCHOBAHUE, pa3BEpPTKa

4.9

N300paxkath Ha KJI€T4aTON Oymare NpsIMOYTOJIbHBII MapaieIenuIe]

4.10

Boluuciasate  o0beM  MOpsIMOYTOJILHOTO — Tapajuiesienunena, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHUS 00beMa

411

Pemrate HecIOXHBIC 3ala4M Ha HaXO0XKIACHUC TI'COMCTPHUUCCKHX
BCJIMYHUH B IIPAKTHYCCKUX CUTYyaIHUAX

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 HarypanbHble uncna
Apudmernueckue ASUCTBHS ¢ MHOTO3HAUYHBIMH HaTypajibHBIMU YHCIAMH.
11 YucroBble BbIpaXEHUS, MOPSAOK JEUCTBHUM, HCHOJIb30BAaHUE CKOOOK.
' Hcnonb3oBaHre Mpu BHIYUCICHUSX MEPEMECTUTEIBLHOTO U COYETATEIbHOTO
CBOMCTB CIIO’KEHHSI U YMHOKEHUSI, PACHIPEAETIUTEIIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OkpyrieHue HaTypajibHbIX YUCET
13 JlenuTenu v KpaTHBIC YUCIa, HAMOOJIBIIUKA OOIIHM IeTUTENIb 1 HAaUMEHbBIIICS
' oO1ee kpaTHoe. [{enrMocTh CyMMBI M IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkom
2 Hpobu
51 OObIKHOBEHHAs1 1p0Ob, OCHOBHOE CBOMCTBO JpOOH, COKpAIlCHHE IpOoOeH.
' CpaBHeHuUe U yropsiounBaHue apooeit
99 Pemenue 3a1ay Ha HAX0XAEHHUE YACTU OT LIEJIOT0 U LIEJIOTO MO €ro YacTu.
' JIpoOHOE YHCII0 KaK pe3ysbTaT ACICHUS
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[IpencraBnenne aecsiTUYHOW JpoOM B BUAEC OOBIKHOBEHHOW JpoOu

2.3 . .
¥ BO3MOKHOCTb MPEACTABICHUS OOBIKHOBEHHOH IpOOH B BUE JECATHUHOM
Hecstuunble ApoOM W MeTpuueckas cucrema Mep. Apudmeruyeckue

2.4 JNEUCTBUS U YHUCJIOBBIC BBIPAKEHHS C OOBIKHOBEHHBIMU U JCCATUYHBIMU
IpoOsIMU

25 OtHowieHue. [lenenue B JaHHOM OTHOWEHWMH. MacmTad, nmponopuus.

' [Iprmenenne mponopunii NpyU pEelICHNHN 3a1a4
[TonsiTue nmpoueHTa. Belunciaenne npoueHTa OT BEIUYHUHBI U BETUYUHBI IO

2.6 ee NpOLEHTY. BbIpaskeHue NMpOLEHTOB JECATUYHBIMHU Jpo0siMu. PemeHue

3a/1a4y Ha NPOLEHTHI. BripaxkeHue OTHOLIEHUS BEJIMYHH B MPOLEHTAX
3 [TonoxuTenbHBIE U OTPULIATENBHBIE YUCIIA
[TonoxxutenbHble U OTpULATENbHBIE ynciaa. [{enbie yncna. Moaynp yunca,

3.1 reoMeTpuYecKas MHTEpIpeTanus MOy uucia. M3o0paxkeHue ducen Ha
KOOPAMHATHOM IpsAMOU. YnciIoBbIE MPOMEXYTKH. CpaBHEHUE YHCEI

3.2 ApudmeTrueckue ACUCTBUS C TMOJOXKUTEIBHBIMU UM  OTPUIATEIBHBIMU

' YHCITaMHU
[IpsiMmoyrosbHas cucTeMa KOOpJAuHAT Ha TI0cKocTU. KoopaAMHAThl TOUKH Ha
3.3 mIockoctr, abcmuwcca W opauHarta. I[loctpoenune Ttouek u  uryp Ha
KOOPJIMHATHOM IJIOCKOCTH
4 BykBeHHbBIE BBIPAKEHUS
[Ipumenenne OykB Uil  3allUCH  MaTeMaTHYECKUX  BBIPAKECHUM U
41 npemtoxkennii.  CpoiicTBa  apudMeTHYecKux JeicTBuil. bBykBeHHbIE
' BBIPAKEHUS U YHCIIOBBIE MOJICTAHOBKHU. ByKBEHHbIE PABEHCTBA, HAXOXK]ICHHE
HEN3BECTHOIO KOMIIOHEHTA
49 ®opmyibl, HOPMYJITBI IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHUKA, KBajpaTa,
' 0o0beMa mapaJuiesienumne1a u Kyoa
5 Penrenue TeKCTOBEIX 3a1a4
5.1 Pemrenre TeKCTOBBIX 337124 apu(METUUECKUM CTIOCOO0M
59 Pemenue noruveckux 3anad. Pemenue 3amay nepedbopoM Bcex BO3ZMOKHBIX
' BapUAHTOB
Pemienne 3amay, colepxamux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEIUYHHBI:
CKOpPOCTb, BpE€Msl, pacCTOsHME, I[€Ha, KOJIMYECTBO, CTOMMOCTS,
5.3 MIPOU3BOJUTENLHOCTD, BpeMsi, 00beM paboThl. EAMHMIIBI H3MepeHus: Macchl,

CTOMMOCTH, pacCCTOsAHHA, BPEMCHHU, CKOPOCTH. CBs3b MCXKIY CAWHHUIaMU
HN3MCPCHUA K&)K,Z[Oﬁ BCIIMYMWHBI
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Pemenue 3a/la4, CBA3aHHBIX C OTHOIICHUCM, IIPOIIOPIHNOHAIBHOCTBIO

54
BEJIMYMH, POIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OueHka U NpUKUAKA, OKpyTieHue pesyibrata. CocraBieHre OYKBEHHBIX
' BBIPKEHUI 110 YCIOBHIO 334a4H.
56 [IpeacraBieHure JaHHBIX C MOMOINBIO Tabnuil U auarpamm. CtomO4darbie
' auarpaMMbl. UTeHHE KPYTOBBIX TUArpaMM
6 Harnsnnast reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jyd, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT
6.2 B3auMHoe pacronoxeHue JByX MPSMBIX Ha IUIOCKOCTH, MapauielIbHbIe
' MPSAMBIE, TIEPIICHIUKYIISIPHBIC TIPSIMBIC
6.3 N3mepenne paccTOSHMI: MEXKIY ABYMS TOYKAMU, OT TOYKU JO MPSIMOMH,
' JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKE
6.4 | 3mepenue v mOCTpOEHUE YTIIOB C TOMOIIBIO TPAHCTIOPTUPA
6.5 Bunbl TpeyroJibHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOIbHBIN, TYNOYTOJIbHBIH,
' pPaBHOOEIPEHHBIN, pABHOCTOPOHHUH
6.6 YetbipexyroabHUK. [IpsAMOyronapHHK, KBaapaT: HCIOJIb30BAHHUE CBOWCTB
' CTOPOH, yTJIOB, IUAroHaei
N3o0paxkenne reoMerpuyeckux (Guryp Ha HETWHOBAHHOW Oymare
6.7 |c wucnomp30BaHWEM IUPKYJS, JIMHEHKH, YrOJBbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieT4aToi Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[Tonsitue  miomanu  GUTyphl, EIUHUIBI  W3MEPEHHs]  IUJIOIIAJIH.
6.9 [TpubnuxeHHoe u3MepeHue miomaau Guryp, B ToM 4uCie Ha KBaJApaTHOU
CeTKe
6.10 | IIpuGmmkeHHOE H3MEPEHUE TTMHBI OKPYKHOCTH, TIJIOMIAIN KpyTa
6.11 CummeTpus:  UeHTpanbHas, oceBas W 3epkaibHas. [loctpoenue
' CUMMETPUYHBIX QUTYP
Harnsoasie NPeCTaBICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajuienenunesn, Ky0, npu3Ma, nupamMuia, KOHyC, IMIHHAD, map u chepa.
6.12 N3o0paxenne  mpocTpaHCTBeHHBIX  (uryp. Ilpumepsr  pa3BepTok
' MHOTOTPaHHHKOB,  IWIHHIApa ©  KoHyca. Co3manme  Mojenei
IPOCTPaHCTBEHHBIX (uryp (u3 Oymaru, MpoBOJIOKHU, TUIACTUIIMHA U JAPYTUX
MaTepHasoB)
6.13 [Tonsitne o6bema, enMHAIIBI U3MEepeHUs o0beMa. O0BEM MPSIMOYTOJILHOTO

napajenenunena, kyoa
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7 KIIACC
IIpoBepsieMble TpeOOBAHUS K pPe3y/abTaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHMUs
pe3yJbrara
1 Hucna v BBIUKMCIEHUS
11 BeimonHATe,  coyeTas  yCTHbIE U NHCbMEHHBIE  ITPHEMBI,
' apu(pMeTHYecKue AEICTBUS C PAllMOHATbHBIMU YHCIIAMU
Haxonute  3Ha4eHWs]  YMUCIOBBIX  BBIPAKEHUH,  MPUMEHSTH
1.2 pa3zHO00pa3HbIe CIIOCOOBI M IPUEMbI BBIYMCIICHHS 3HAYEHUH JPOOHBIX
BBIPKEHU, COIEPKAIINX OOBIKHOBEHHBIE U AECITUYHbBIE APOOU
[lepexoguTs OT oOXHOM (OpPMBI 3alKMCH 4YHCEN K Jpyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  ApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YHOPSAI0YMBATH PALlMOHAJIbHBIE YKCTIa
1.5 OKpyrisTh uncia
BBINONHATS MPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
1.6 3HAQYEHUM  YMUCJIOBBIX  BBIPAKCHUM. BBINONHATE  IEUCTBUSA CO
CTENEHSIMU C HAaTypaJIbHBIMH MOKA3aTEISIMU
17 [IpuMeHsATh NPU3HAKK JAETUMOCTH, Pa3JIOKEHHE Ha MHOXKHUTEIU
' HATypaJbHBIX YUCEI
PemaTe  mpakTUKO-OPUEHTHUPOBAHHBIE  3aJlayd,  CBSI3aHHBIE C
OTHOLIEHUEM BEJINYMH, MIPONOPLUOHAIIBHOCTHIO BEJINYMH,
1.8 MPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YIbTAaThl PELICHUS  3a4ad
Cc y4EeTOM OTPAaHUYECHHH, CBSI3aHHBIX co CBOWMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanuecKkue BhIPaXKCHUS
21 Hcnonb3oBarth anreOpanyeckyr0 TEPMUHOJIOTUIO W CHMBOJIKKY,
' IPUMEHATH €€ B IPOIlecce OCBOCHUS yueOHOro MaTepuasa
99 Haxomute 3HayeHHs OYKBEHHBIX BBIPKEHUM TIpU  3aJIlaHHBIX
' 3HAYECHUSAX TIEPEMEHHBIX
53 Beimonaate npeoOpa3oBaHUsl 1LIETOTO BBIPAXEHUS B MHOTOWIEH
' MPUBEACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK
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BeinoasaTe YMHOXCHHUC OOHOYJICHA HA MHOI'OYICH W MHOTI'OYJICHA

24 HAa MHOTOWIEH, IPUMEHATh (OpMyJibl KBaJpaTa CyMMbI U KBajJpaTa
pazHoCTH
OcCy1IecTBIATH Pa3JI0KEHNE MHOTOUYJIEHOB HA MHOXKHUTEIH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTENSI, TPYIIUPOBKH CIaraeMbiXx,
npuMeHeHus: (POPMYJI COKPAILIEHHOIO YMHOKEHHUS
26 [IpumensTh MpeoOpa3zoBaHKs MHOTOUYJIEHOB JIJISl PELICHUS] Pa3JIMYHbIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHON TPAKTUKH
57 Hcronb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU IOKA3aTEISIMU
' JUISL Ipe0Opa30BaHUs BBIPAKEHUI
3 YpaBHEHUs 1 HEPABEHCTBA
Pemate nuHEVWHBIE YpaBHEHHS C OJHOW IEPEMEHHOW, IMPUMEHSSA
3.1 npaBuia Mepexoja OT UCXOJAHOIO YPaBHEHHS K PAaBHOCUJIBHOMY €MY.
[IpoBepsiTh, ABISIETCS JIM YUCIO KOPHEM YPAaBHEHHUS
3.9 [TpumensaTs rpaduyeckue METOIbl MpPH PEHICHUH JMHEHHBIX
' YpaBHEHUI U UX CUCTEM
33 [TonOupaTe mpuMepsI map YUCE, ABISIFOUIUXCS PEIICHUEM JTUHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM MIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS
3.4 C IByMsI TIEPEMEHHBIMU; TOJIb3YSICh TpadUKOM, TPUBOAUTH MIPUMEPHI
peuIeHus] YpaBHEHHUS
35 PemaTte cucremsl ABYX JIMHENHBIX YPABHEHUM C IByMs IIEPEMEHHBIMH,
' B TOM YHCJIe TpapuUuecKu
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEWHBIX
3.6 yYpaBHEHUH MO YCIOBUIO 33]1a4, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJIyYeHHBIN pe3ysbTar
4 Koopnunate! u rpaduku. OyHKImH
N300paxkaTb Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOILIHE
4.1 3aJlaHHBIM KOOpJIWHATaM, Jy4Yd, OTPE3KH, MHTEPBAJIbI, 3aIlMCHIBATH
YHCIIOBBIE TPOMEXYTKH Ha alNreOpandeckoM s3bIKe
49 OTtmedarh B KOOPAMHATHOM IUIOCKOCTH TOYKHA IO 3aJaHHBIM
' KOOpPIHHATAM
43 Crpouts rpaduku auHeHHbIX QyHKIHE. CTpouTh rpaduk GyHKIUU

y = x|
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4.4

OnuceiBaTh C ITOMOIIIBIO q)YHKHHfI HN3BCCTHBIC 3aBUCUMOCTHU MCIKAY
BCIIMUYMHAMH: CKOPOCTb, BpPCEM:A, PACCTOAHUC, ICHY, KOJUYCCTBO,
CTOUMOCTD, ITPOU3BOAUTCIBHOCTDL, BPEM:, 00BeM pa6OTBI

4.5

HaXO,ZII/ITI) 3HAa4YCHUC (1)YHKHI/II/I I10 3HAYCHUIO €C apTyYMCHTA

4.6

[Tonumate rpaduueckuit cmocod TmMpeACTaBICHUS U aHAIW3a
uHpOpMalluy, U3BJIEKAaTb W MHTEPHPETUPOBATH HH(OPMALUIO U3
rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH

BCPO}ITHOCTI) N CTaTHCTHUKA

5.1

Ywurars nHPOpMAIIHIO, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMMax,
NPEACTaBIATh JIaHHBIE B BHAE TaOJNMI, CTPOUTH JUarpaMMbI
(cTosIOMKOBBIE (CTOIOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM

5.2

OnuceiBaTh H HHTCPIIPCTHUPOBATL PCAJIBHBIC YHCJIOBBIC OTAHHBIC,
MMpCaACTAaBJICHHBIC B Ta6JII/II_IaX, Ha JhuarpaMmax, I"pa(bI/IKaX

53

Hcnoap3oBaTh JJIA OIINCaHuA JaHHBIX CTaTUCTHYCCKHUC
XAPAKTCPUCTHUKHU: CPCIAHCC apI/I(l)MCTI/I‘-ICCKOC, MCauaHa, HanOOJIbIIICE U
HaMMCHBIICC 3HAUCHU, pa3Max

5.4

MMeTs npeacTaBiIeHUe O CIIy4aiiHOM N3MEHYMBOCTH Ha IPUMEPAX LIEH,
(bu3MYEeCKUX BEJIWYUH, AHTPONOMETPUYECKUX JIAHHBIX, HMETh
IIPEACTABIICHUE O CTATUCTUYECKON yCTOMYUBOCTH

['eomerpus

6.1

Pacrio3naBaTh n3ydeHHBIE T€OMETPUUECKUE (DUTYPHI, OTIPEACISITh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETpUUYECKHe (QUrypsl,
BBITIOJTHATh YEPTEXKHU MO YCIOBHIO 3adaud. V3MepsaTh JMHEHHBIE U
YIJIOBbIE BEJIMYMHBI. PemaTe 3aa4un Ha BBIYUCIIEHUE JJIMH OTPE3KOB U
BEJINYMH YTJIOB

6.2

Jenate rpyOyr0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B
peaNbHON JKU3HU, pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUUUHBI

6.3

CTpouTh 4epTE)H K FT€OMETPUUECKUM 33]1a4am

6.4

Ilonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPHU PEILICHUH
3a1a4y

6.5

HpOBOJII/ITB JJOTHUYECCKHUEC pPacCCyKaCHNA C HCIIOJIB30BaHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tonp30BaThCs IIPU3HAKAMHU pPaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTOJbHUKOB, CBOMCTBOM MEIMAHBI, ITPOBEACHHON K THIIOTEHY3€
IIPSAAMOYTOJIBHOI'O TPEYIOJIbHUKA, B PELIEHUHA N'€OMETPUYECKUX 3a1a
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6.7

OnpenensaTe napauiedbHOCTh MPSMBIX C MTOMOIIBIO YTIIOB, KOTOpPHIE
oOpa3zyeT ¢ HUMHU cekymas. OnpenensTh MapaieIbHOCTh MPSIMBIX C
MTOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOU JI0 TOYEK
JIPYror MpsIMOU

6.8

Pematsp 3aJa4H Ha KJI€TYaTOMN 6YMaF€

6.9

[TpoBOoAMTH BBIYMCICHUS M HAXOJIUTh YUCIOBbIE M OyKBEHHBIE
3HAQYEHUS YTJIOB B TEOMETPUYECKHX 3aJadax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYIOJBHUKOB U MHOI'OYI'OJBHUKOB, CBOMCTB YIJIOB,
OOpa30BaHHBIX MpPH TMEPECEUCHUN [BYX MapaUIeIbHBIX MPSIMBIX
cekyllen. Pemars npakTryeckue 3a1a4yn Ha HAX0XKACHUE YTIIOB

6.10

Biiagerp 1NOHATMEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMETh
ONpENENATh OHCCEKTPUCY yIJIa U CEPEAUHHBIA TEPIEHIUKYISP K
OTPE3KY KaK reOMETPUYECKUE MECTA TOUEK

6.11

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH U KpPYyra, XOpZsl
W JIAaMETpa OKPY>KHOCTH, IIOJIb30BATBCS HMX CBOMCTBAMH. YMETh
IIPUMEHSTB 3TU CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Brnanete moOHATHEM ONHCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMEeTh HaxoIuTh ee meHTp. [lomp3oBaThcs (akTamMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM TOUKE, U
O TOM, YTO CEpPEAUHHBIC NIEPIICHANKYJIISPBI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJTHOW TOUKE

6.13

Brnagetp mnoHsATHEM KacaTelbHOM K OKPY)KHOCTH, II0JIb30BaThCS
TEOPEMOM O MEPHNEHAMKYISPHOCTH KacaTellbHOM U  pajauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

ITons30BaThCs HpOCTCfIH.IPIMPI rCOMCTPUUICCKMMHU HCPABCHCTBAMU,
ITIOHUMAaTh UXx HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE T'€OMETPUUYECKHE IOCTPOECHUS C IOMOILIBIO
LIUPKYJIS U TUHEUKH

IIpoBepsieMbIe 3J1€MEHTHI COACPKAHMS

Kon IIpoBepsieMblii 2JIEMEHT COEPIKAHUS
1 Hucna v BBIYMCIECHUS
Jpobu OOBIKHOBEHHBIE U JAECATUYHBIC, IEPEXO]T OT OJHOU (POPMBI 3aITUCH
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3aMlKCh, CPABHEHHUE,
YHOPSAOYMBAHUE PAITMOHATIBHBIX YHCEI
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ApudmeTnueckue JEHCTBUS C pallMOHATBHBIMU YuCiaMu. Pernenue 3amaq

1.2 .
U3 PeabHON MTPaKTUKU Ha YacTH, Ha ApoOu
13 CreneHp ¢ HaTypaJlbHbIM IOKa3aTelIeM: ONpEJesIeHue, IMpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OMPEeNICHNs, 3aITUCh OOJIBIINX YHCEI
14 [IpoueHTsl, 3a1uch NPOLEHTOB B BUJE IpOOU U IpOOH B BUJIE IIPOLIEHTOB.
' Tpu ocHOBHBIE 337]a4 Ha MIPOLIEHTHI, PEIICHUE 3aa4 U3 peaIbHON MPAKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA  MHOXKHUTEIH
' HATYpalIbHBIX YUCEI
16 PeanbHple  3aBUCMMOCTM, B TOM 4ucie IHpsMas U oOpaTHas
' POMOPIIMOHATLHOCTH
2 Anrebpanydeckre BbIpaKECHUS
21 IIepemeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C IEPEMEHHOM. [lommycTUMBIE
' 3HAaYEHUs IEPEMEHHBIX
59 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUAE (POPMYJIBL
' Boruncnenus no popmynam
53 [IpeoOpa3zoBanne  OyKBEHHBIX  BBIPQXKEHHUH, TOXKAECTBEHHO  paBHbIC
' BBIpaKCHUS
24 CBoiICTBA CTENEHH C HATYPAIbHBIM IMOKA3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojkeHne, BRIYUTAHNE,
' YMHOXEHHE MHOTOYJICHOB
@opMyJIbl  COKPAILIEHHOTO YMHOXKEHUS: KBaJapaT CyMMbl U KBajpar
2.6 | pasHoctu. Popmyna pa3sHOCTH KBaApaToB. Pas3iokeHHMe MHOTOYIEHOB Ha
MHOKUTEH
3 VYpaBHeHus
31 VYpaBHEHHE, KOpPEHb YpaBHEHHsI, MpaBWiIa MPEoOpa3oBaHMs YpaBHEHHUS,
' PaBHOCUIILHOCTh ypaBHEHUHN
39 JIuHeHOE ypaBHEHHUE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
' YPaBHEHHSI, PELICHNE JINHENHBIX YPABHECHUN
33 CocraBieHre ypaBHEHUH MO yCIOBHIO 3a7auu. PerieHne TeKCTOBBIX 3a/1a4
' C TMIOMOIIbIO YPaBHEHUI
3.4 JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €0 TpaduK
Cucrema AByX JIMHEWHBIX YpaBHEHUH € JIBYMsl IepeMEHHbIMH. Pemenue
3.5 | cHcreM ypaBHEHHI ClIOCOOOM MOACTaHOBKH. [IprMephI pemeHnst TEKCTOBBIX

3a/1a4 C MOMOIIBIO CUCTEM YPaBHEHUM
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4 Koopaunate! u rpaduku. yHKIMU
4.1 Koopaunara Touku Ha npsiMoit
4 YucnoBbie IpOMEXYTKH. PaccTosiHrEe MeX Ty ABYMs TOUKAMHU KOOPAMHATHOM
' npsSMOi
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca u opanHaTa
' TOYKHU Ha KOOPAMHATHOU MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1anHbIX hopMynaMu. UTeHne rpaduKoB peanbHbBIX
' 3aBHCUMOCTEH
4.5 [Tonsitue pynkuuu. I'papuk pynkunn. CroricTBa pyHKUMN
4.6 | Jluneitnas ¢pynknus, ee rpaduk. ['paduk pynkmmn y = |X|
47 ['paduueckoe perieHre JIUHEHMHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
) BeposiTHOCTB U cTaTuCTHKA
[IpencraBneHue JaHHBIX B BUJIE TaOIMILL, JUarpamMmm, rpaguKkoB. 3anoJHEeHUE
TaOJUIl, YTEHHE U TMOCTPOEHUE JUarpaMmMm (CTOJIOMKOBBIX (CTOIOYATHIX)
5.1 U KpyroBbix). YUreHue rpaduKoB peambHBIX IpoiieccoB. H3Bieuenue
uHpopManuu W3 AuarpaMM U TaOJUL, UCHOJIb30BAHUE W WHTEPIpPETALIMS
JTAaHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apudMeTndyeckoe, MeAMaHa, pa3max,
5.2 HauOoJIbIlIee M HAMMEHbILIee 3HaUE€HUsI HA0Opa YMCIIOBBIX JaHHBIX. [Iprumepsl
CIIy4YallHOM U3MEHYUBOCTHU
Crny4daifHbIi SKCTIEpUMEHT (OMBIT) U Cly4aiiHoe coObiTHe. BeposaTHOCTh U
g3 | dacrora. Ponb ManoBepoOsITHBIX M MPAKTHUYECKH JOCTOBEPHBIX COOBITUH B
' npupojie 1 B oduiectse. MoHeTa 1 urpajgbHasi KOCTbh B TEOPUU BEPOATHOCTEH
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbl. Yucno pedep U cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBsa3HocTH rpada. Lenu u uukist. [Tytu
' B rpadax. OOxom rpada (dinepoB myTth). IlpeacraBinenue 00
OpUEeHTHpOBaHHOM rpade. Penienue 3a1au ¢ nomMolibio rpados
6 ['eometpust
Hauvanpuble nonsatus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YT0JI. Buasl
6.1 yrIoB. BepTukanbHble M CMEXHBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapanenbHoCTh U NepHeHAUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  (urypbl. OCHOBHBIE CBONCTBA OCEBOW CHUMMETPHUHU.

[Ipumepsl CHMMETPUU B OKPY’KaIOIIEM MHUPE
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OCHOBHBIE MOCTPOEHHUS C IMOMOIIBIO LUPKYJIA U JUHEHKH. TpeyrojpHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEIpeHHBII W  PABHOCTOPOHHWM  TpeyrojabHUKH. HepaBeHCTBO
' TPEyroJbHUKA
6.5 CpoiicTBa W TMpU3HAKU PABHOOEIPEHHOIO TpeyroyibHUuka. [lpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CpoiicTBa W TOpHU3HAKW MNapaUlesbHbIX  OpaAMbix. Cymma  yrios
' TpEYroJibHUKA. BHEIIHUE yIibl TPEYroJIbHUKA
[IpsmMoyroybHbIM  TpEyTrOapHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJIBHOTO
6.7 TPEYrOJIbHUKA, MPOBEACHHOM K TunoreHy3e. IIpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSIMOYTOJIbHBIN TPEYTONBHUK C YTJIOM B
30°
HepaBencTBa B reoMerpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, Teopema o OojblIeM yriie U OOJbIIeH CTOPOHE
TpeyrojbHUKa. [lepneHuKyisap 1 HaKJIOHHAs
6.9 I'eomerprueckoe MecTto TOYEK. buccekTpuca yrila W CepeaVHHBIN
' NEPHEHANKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK
OKpyXKHOCTb W Kpyr, XOpAa M JuaMeTp, HuX CBoiicTBa. BzaumHoe
6.10 |pacnonoxkeHne OKpyx)HOCTH U mnOpsimoil. KacarenbHass W  cekymias
K OKpY>KHOCTHU
6.11 OKpy>KHOCTb, BIIMCAHHAsd B Yroiyl. BrincaHHas W ONMCaHHAas OKPY>KHOCTH

TPEYTOJIbHUKA
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8 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMbl

Kon [TpoBepsieMble TpeaMETHBIE PE3yIbTAThl OCBOSHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0OILIEr0 00pa30BaHMs
pe3yibTaTa
1 Yucra v BBIYMCICHUS

Hcnoap3oBaTh Ha4daJIbHBIC MMpCACTABICHUSA 0 MHOXECTBEC
I[GﬁCTBHTCJ'IBHBIX YUCCII OJI1 CPaBHCHUA, OKPYTIJICHUA U BBI‘II/ICJIeHHfI,

1.1 . .
M300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMU HA KOOPIUHATHOM
IpSAMOM
[IpumeHsATh TOHSATHE apUPMETHYECKOTO KBAJAPATHOTO  KOPHS,
12 HaxXOJUTh KBAJpaTHbIC KOPHHU, HCIHOJB3Ys TPH HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBITIOMHATH IPEOOPA30BaHUs BRIPAKEHUM, COJIEPIKAIIUX
KBaJIpaTHbIEC KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnomp30BaTh 3amucy  OONBIIMX M MallbIX YHCET C TIOMOIIBIO
' NEeCATUYHBIX ApoOei u creneHelt yucna 10
2 AnreOpanueckue BhIPaXKECHUS
[IpuMeHsATh TOHATHE CTENEHH C IEIbIM IOKa3aTejeM, BBITIOIHATh
2.1 npeoOpa3oBaHus BBIPAKECHHUM, COAEpXKAIUX CTENEHH C IEIbIM

IIOKa3aTcJICM

BBIMOMHATE ~ TOXKIECTBEHHBIE  IPEOoOpa3oBaHUsS  PAIMOHAIBHBIX
2.2 BBIPQKCHUM HA OCHOBE MpaBWJl JICMCTBUM HAJ MHOTOYJICHAMH U
anredpandyecKuMu ApoosiMu

2.3 PackianpiBaTh KBaJpaTHBIM TPEXUJICH HA MHOKUTEIN
24 [IpumeHsaTh peoOpa3oBaHUs BBIPAKECHUN JJIS PEUICHUS Pa3IMIHBIX
' 3aJlay U3 MaTeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH
3 YpaBHEHUS U HEPABCHCTBA
Pemarte nuHeWHbIC, KBaJApaTHBIC YyPaBHEHUS H PaIlMOHAILHBIC
3.1 YpaBHEHUS, CBOAAIIMECS K HAM, CUCTEMBI JIBYX YPaBHCHHH C JBYMsI
TIEPEMECHHBIMU
IIpoBoauTe MPOCTEHINNE WCCICAOBAHUSA YPaBHEHUNW U CHUCTEM
3.2 ypaBHEHUH, B TOM YHCI€ C TNPUMCHEHHEM TpapUuIeCKUX

IPENCTABICHUN (yCTaHABIMBATh, UMEET JIN YPaBHEHUE WJIM CHCTEMA
ypaBHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)
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3.3

[lepexoguTs OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanvecko MOJIEIM C MOMOUIbIO COCTaBJIEHUS YPAaBHEHHUS WM
CUCTEMBbl  yYpaBHEHMM, WHTEPNPETUPOBATH B  COOTBETCTBHUU C
KOHTEKCTOM 3a/1auil TOJIyYeHHBINA pe3yybTatr

3.4

[IpuMeEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUECKyld  WUTIOCTPAIMI0  MHOXECTBA  PEIICHUH
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonumMaTe W HCNOJIB30BATh (PYHKUMOHAIbHBIE TOHATHA M SI3BIK
(TepMUHBI, CHUMBOJUYECKHE OOO3HAYCHMsI), OINpPEAEIATh 3HAUCHUE
(GyHKIMH MO 3HAYEHUIO apryMEHTa, ONPEJeNsITh CBOMCTBA (YHKLIUU

o ee rpaduky

4.2

K

Crpouth rpaQuKy >JIEMEHTApPHBIX (QYHKIMA Buma: Y= _, Yy = X4
X

y = X3, ¥ = |X|, onuceiBath CBOICTBa 4MCIOBOM (PYHKIMH IIO €€
rpaduky

BeposaTtHoCcTh U cTaTUCTHKA

5.1

W3BnekaTe ¥ mpeoOpa3oBbIBaTh WH(OPMAIUIO, TPEICTABICHHYIO B
BUJIC TaONHII, TUarpamMM, TpaduKoB, MPEICTABIATH IaHHBIE B BHJIC
TabauI, AuarpamMm, rpapukos

5.2

OnucelBaTh JaHHBICE C IOMOIIBIO CTATUCTHUSCKUX TOKa3aTeNICH:
CpeIHUX 3HAYCHWA W Mep paccemBaHus (pa3max, IUCIEPCHS U
CTaH/apTHOE OTKJIIOHEHUE)

5.3

HaxoauTh 4acTOTHI YHCI0OBBIX 3HAYEHUH W YACTOTHI COOBITHH, B TOM
YHUCJIE 10 pe3yJIbTaTaM U3MEPECHHUIN U HaOII0CHU

5.4

HaxoauTe BEpOSATHOCTH CIy4YalHBIX COOBITUH B ONBITaxX, 3Has
BEPOSITHOCTU DJIEMEHTapHBIX COOBITHIH, B TOM 4YHUCJE B OIbBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU

5.5

Hcnonw3oBaTth  rpaduyeckue  MOJACIW:  JIEPEBO  CIy4alHOTro
AKCTIIEPUMEHTA, JUarpamMMbl Diiiepa, YucioBas mpsmas

5.6

OHepI/IPOBaTB IIOHATHUAMU. MHOXECTBO, ITIOAMHOXKCCTBO, BBIIIOJIHATH
orncpanuu Hanqg MHOXCCTBaMU: O6T>CI[I/IHCHI/IC, IEpeCCUYCHUC,
AOIIOJIHCHHUEC, IICPCUUCIIATH OJIEMCHTbBI MHOXKCCTB, IIPUMCHATH
CBOMCTBA MHO>XECTB
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5.7

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBS3EH
MEXIY HUMHU JUIsl ONMUCAHUS TPOILIECCOB U SIBIICHUW, B TOM YHUCJE
IIPU pEUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MTPEAMETOB U KYPCOB

['eomerpus

6.1

Pacnio3naBaTte OCHOBHBIC BHUAbI YCTBIPCXYT'OJIBHUKOB, UX 3JICMCHTHI,
MOJIb30BAaThCSI MX CBOMCTBAMHM IIpHU PpCIICHUN I'COMCTPUUICCKUX 3aaay

6.2

[IpuMeHsATh CBOWMCTBA TOYKHM MEPECEUEHUs] MEIUaH TPEyrobHUKA
(LleHTpa Macc) B pelIeHuH 3a1a4

6.3

Bnangers TOHSATHEM CpEeOHEW JMHUM TPEYTOJbHUKA W TpaICluH,
MPUMEHATh WX CBOWCTBA NPU PEUNICHHUM TE€OMETPUYECKHX 3ajad.
[Tonb30Bathesa Teopemont dasieca U TEOPEMOU O MPONOPIUOHATIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEHIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpumMeHsATh NpU3HAKKM TOAOOMS TPEYroJIbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a]1a4

6.5

[Tonb3oBaThcs Teopemoit [Tudaropa 1y1st perieHunss reoOMEeTpUIECKUX U
npakTudeckux  3agad. CTpouTh  MaTeMaTUYECKyl0  MOJIEJb B
MPAKTUYECKUX 3aJ1a4aX, CAMOCTOSATENIBHO JeIaTh YePTEK U HAXOIUTh
COOTBETCTBYIOIIME ITTUHBI

6.6

Biianerp NOHATUSAMM CHHYCA, KOCHHYCAa M TAaHI€HCa OCTPOro yruja
NPSMOYTOJIBHOTO TpeyroiabHuKa. [10ap30BaThCAd 3TUMU NOHATHUSMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Beruncnars (pa3nuuHbIME CIIOCOOAMU) TUIOMIA/Ib TPEYTOJIbHUKA U
IUIOLIAANM MHOTOYTOJIbHBIX (GUryp (MoJb3ysch, A€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSATh MOJTyYEeHHbIE YMEHUSI B IPAKTUYECKUX
3aa4ax

6.8

Brnagetp  MOHATMSMM ~ BIHMCAHHOIO W LIEHTPAJIbHOrO  yIJia,
HCIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yIUIaX, YIJIax MEXIy XOpAamu
(CeKylMMH) M yIjie MEXIY KacaTeJIbHOW W XOPJAOW MpHU pelIeHUH
reOMETPUYECKUX 3a/1a4

6.9

BJIaI[eTB IIOHATUCM OIMMCAHHOI'O YCTBIPCXYTOJIbHUKA, IMPHUMCHATH
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA ITPU PCIICHUHA 3a1a4

6.10

[IpumMeHsATh TOJIydeHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIENU ISl 3a7a4 peajbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCIEHUS C TMPUMEHEHHEM  TOJ00uS
U TPUTOHOMETPUH (TIOJIb3YSICh, TI€ HEOOXOIMMO, KATbKYISITOPOM)
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IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

Kon [IpoBepsieMbld AIEMEHT COAEPKAHUS
1 Yucna u BEIYUCIICHUS
11 KBagpatueiii kopeHb u3 uucina. [loHstue o0 uppalMoHATIbHOM YHUCIE.
' JlecsiTuuHbIie TPUOIMKEHUS UPPATMOHATIBHBIX YHCET
CBoiicTBa apuMEeTHUUECKUX KBAJIPAaTHBIX KOPHEH M HMX MNPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U BRIUUCIICHUSIM. [efiCTBUTEIbHbIE
qyucia
1.3 | Crenens ¢ 1esbIM oKa3aTeneM U ee cBoiictBa. CTaHapTHAsI 3alIUCh YKCTa
2 AnreGpanyeckue BbIPaKEHUS
21 KBagpatueli  Tpexuies, pa3lIOKEHUE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOXHUTEIN
2.2 | Anre6panueckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoil qpoou
2.3 | CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE, JIEJIEHNE alre0panueckux apooei
2.4 | PaunoHasbHbIe BBIpaXXEHUS U UX peoOpa3oBaHue
3 VYpaBHEHUS 1 HEpAaBEHCTBA
31 KBanpatHoe ypaBHenue, GopMmyna KOpHEW KBagpaTHOTO YpPAaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMI, CBOASIIMXCA K JIMHEHHBIM U KBAIPATHBIM
3.3 | [Ipocreiimme npoOHO-paIiiOHAIBHBIC YPABHEHHUS
I'padmyeckas uHTEpIIpeTaLUs YPaBHEHUM ¢ IBYMSI IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPABHEHUM C IBYyMS NepeMEHHbIMU. [Iprmepsl pemenus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IByMS IEpEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a/1a49 anredpandecKuM Criocooom
3.6 | YucnoBbie HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM IEpEMEHHOM
3.8 | PaBHOCWIIBHOCTh HEPABEHCTB
3.9 JIuHeliHbIE HEPAaBEHCTBA C OAHOU MEPEMEHHON
3.10 | CucreMbl TUHEHHBIX HEPABEHCTB C OHON MEPEMEHHOMN
4 OyHKIUU
41 [lonsatne @ynkumu. OOmacTe ompefeneHUss W MHOXECTBO 3HAYCHHA
' Gyukipn. CrocoObl 3a1anus QyHKIUI
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4.2 I'paduk pynkuun. UteHne cBOMCTB PyHKIIUM 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYyHKITUH, OTPaXKAIOIIMX PeaTbHBIC MPOIECCHI
44 OYHKIMM, OMUCHIBAIOIIUME TMPAMYI0O M OOpaTHYIO MPONOPIMOHATIBHBIC
' 3aBHCUMOCTH, UX TPadUKH
4.5 dynknum y = X2,y = X3
46 | Oynkuum Y=+X,y =X
4.7 ['paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUH
) BeposiTHOCTB U cTaTHCTHKA
51 [IpencrapiieHre TaHHBIX B BUE TaOIUII, JUarpamMm, rpaukon
5.9 MHOXkeCTBO,  3JEMEHT  MHOXECTBA,  IOAMHOXecTBO.  Omepanuu
' HaJ MHOXXECTBAMHM: 00bETUHEHHE, IEPECEUCHHE, JOTIOJIHEHNE
53 CaoiicTBa onepanun HaJl MHO>KECTBAMU: MIEPEMECTUTEIBHOE,
' COUYETaTEIbHOE, PACIPEICTUTENBHOE, BKIIOUECHUS
5 4 Hcnons3zoBanue rpauyueckoro MpeicTaBICHUs] MHOXKECTB JIJISl ONKCAHUS
' peanbHBIX IPOLECCOB U SIBJICHUI, IPU PELICHUU 3a/1a4.
55 N3mepenne paccenBanus naHHbIX. [lucnepcust U cTaHAapTHOE OTKJIOHEHWE
' YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl
DOneMeHTapHble COOBITUS cllydaiiHoro ombita. ChoydailHble COOBITHS.
56 BepositHocTn coObITHIA. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CryvaiiHpiii  BeIOOp. CBs3b  MEXAY MAaJOBEPOSTHBIMHU
Y MIPAKTUYECKU IOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIESCTBE U HAYKE
HepeBo. CBoiicTBa J€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEpPIIMH M YHUCIOM pedep.
[TpaBuno ymHoxxenus. Pemenue 3a1a4 ¢ momoipio rpados
[IpotuBomonoxubie coObiTusa. Juarpamma Ditnepa. OObeauHEeHUE U
5.8 | mepeceuenue coObiTuii. HecoBmecTHbie coObITHS. DOpMyna CIOXKEHUS
BEPOSITHOCTEUN
5.9 YcnoBHas BeposTHOCTE. [IpaBuio ymHoxxenus. HezaBucumbie coObITHS
[IpencraBmenue HSkcriepuMeHTa B BHUAE JepeBa. Pemenue 3aaau
510 |Ha HaxXOXJCHHE BEPOSTHOCTEH C TIOMOIIBIO JIepeBa CIYyYaiHOTO
AKCIIEPUMEHTA, AuarpaMmm Diisiepa
6 ['eometpus
6.1 YerpipexyronpHuku. [1apamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, poMO, KBaApaT, UX IPU3HAKKU U CBOMCTBA

129




denepanbHas padouast mporpamMMa | Marematuka. 5-9 kimaccel (0a30BbIl YPOBEHb )

Tpanenus, paBHOOOKas Tpameuus, €€ CBOWCTBA H  TPHU3HAKH.

6.3
[IpssmoyroJibHast Tpaneuus
6.4 Meron yaBoenus menuansbl. LlenTpanbHas cummerpus. Teopema Daieca
' Y TeOpeEMa O MPOMOPLIUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKa
6.6 [lonobue TpeyronpHUKOB, K0d(pduueHT mnoaodus. IlpusHaku momoOus
' TPEYTOBbHUKOB. [IprMeHeHne o100us pY PEIICHUH MPAKTHYECKUX 3a/1a4
6.7 @opMmysibl U1 IUIOLIA[M  TPEYTOJdbHHMKA, Mapajuiesorpamma, pomoda
' U Tparnemnuu
6.8 CgoiicTBa miomaneir reomerpudeckux ¢uryp. OTHOlIEHUE IUIONIaAeH
' MoTI0OHBIX (UTYP
6.9 Brruucnenue mioniaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  perieHUn
' MPAKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAHT€HC OCTPOTO yTIJia MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE  TOXKICCTBO. [pPUTOHOMETPUUICCKHEC
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Brniucannblie U HEHTpaAJIbHBIC YTJIBI, YTOJ MEXIY KacaTeIbHONW M XOPJIOH.
' VYTl MEXIY XOpJIaMUi U CEKYIITUMU
6.13 | BriucanHble ¥ OMMCAaHHBIC YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpyxKHOCTed. KacaHue OKpyx HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPY>KHOCTSIM
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9 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MPOBEPSEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yibTara
1 Yucna v BEIYMCIEHUS

CpaBHI/IBaTB U yIopssao4ruBaThb pallMOHAIIBHBIC W UPPALHMOHAJIBHBIC
qucjia

1.1

BhINonHATE apupMeTHyecKue NeMCTBUS ¢ pallMOHAIbHBIMUA YHCIAMHU,
1.2 COYETasi YCTHBIE U MUCBMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYMCIECHUS C
VppaLMOHATbHBIMU YUCIAMU

HaXOIII/ITB 3HAQUYCHUS CTEIEHEH C OCJIBIMH ITOKA3aTCIIAIMH U KOpHCI;'I,

1.3
BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAXKECHHIM
14 OKpyryATh  ACUCTBUTENBHBIE  YHUCIA,  BBINOJHATH  NPUKUAIKY
' pe3yJIbTaTa BEIYMCIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
21 Pemate 5MHEWHBIE W KBaJgpaTHbIE ypAaBHEHUS, YPAaBHEHUS,
CBOJSIIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPABHEHUS
Pemats cucteMsl AByX JINHEMHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS
JIMHENHBIM
Pemarp TexcToBbIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIbBIO
2.3 COCTAaBJICHUSI YPABHEHUSI WM CHCTEMBI JBYX YPaBHEHUW C JBYMs

MNEPCMCHHBIMHA

[IpoBOoaNTE NPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHHH, B TOM YHCJI€ C TPUMEHEHHEM TrpadUUIecKux
2.4 NpeACTaBICHUN (HampuMmep, YCTaHaBJIWBaTh, UMEET JIU YpaBHCHHUE
WM CHUCTEMa YpPAaBHEHUM pEIICHHS, €CIU HUMEET, TO CKOJBKO)

Pemiate  nuHEVHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 M300pakaTh perieHrue HEPABEHCTB HA YHCIIOBOU MPSMOM, 3aUCHIBATh
pELICHUE C MOMOIIBIO CUMBOJIOB

Pemate cucTemMbl JUHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,

2.6
BKJTIOUAIONME KBAJPaTHOE HEPABEHCTBO, H300paKaTh pEIICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C ITIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PH PELIEHUH PA3JIUYHBIX 33144

OyHKIHUH

3.1

Pacro3HaBath  (YHKIMH  M3YYEHHBIX  BHAOB.  IlOKa3bIBaTh

CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH

rpagukoB QpyHkimii Buga: Y =kx, y=kx+b, Y=_,y=ax?+bx+c
X

B 3aBUCUMOCTH OT 3HaYCHHH KOA(P(PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA

byHKIMI

3.2

[Toka3piBaTh CXEMATHYECKHM pACTOJIOKEHUE Ha KOOpPJIUHATHOMU

miockoctu rpadukoB QpyHKIU Buga Y =Jx , V = |X| 1 onuceIBaTh

CBOMCTBa (DYyHKIIMIA

3.3

Crpoutrb M wu300pakaTb CXE€MaTUYECKH TpadUKU KBaJPATHUYHBIX
(GyHKLHMIA, ONMHMCHIBATH CBOMCTBA KBAJAPAaTUYHBIX (YHKUUNA MO UX

rpadukam

3.4

Pacno3naBaTh KBagpaTHuHyl (YHKIHIO 1O (opMmyse, TPUBOAMUTH
OpUMEphl KBaJPaTUUYHBIX (YHKIUN M3 pealbHON KHU3HU, (U3MKH,
TEOMETPHUH

Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu

4.1

Pacno3naBath apuMeTHUECKyl0 U T€OMETPUUYECKYIO MPOTPECCHU
IIPU pa3HbIX Coco0ax 3adaHus

4.2

BBIMONHATE BBIYUCIEHUS C HWCHOJIB30BaHUEM (OPMyJ N-TO UjieHa
apru(PMETUYECKON U TEOMETPUUECKON MPOrpeccrii, CyMMbI NIEPBBIX N
YJICHOB

4.3

N3o0paxkaTh 4ieHBI TOCIEA0BATEILHOCTH TOUKAMU Ha KOOPIUMHATHON
IUIOCKOCTH

4.4

Pemate 3amaum, CBA3aHHBIE C YUCIOBBIMHU MOCJIENOBATEIBHOCTSIMH,
B TOM YHCII€ 3aJayd W3 pPealbHOM KU3HU (C HCIOJIb30BaHUEM
KaJIbKYJIATOPA, TU(PPOBBIX TEXHOJIOTHIA)

BeposaTHocTh U cTaTUCTHKA

5.1

N3BnekaTe ¥ npeoOpa3oBbiBaTh MH(MOPMAIUIO, MPEJCTABICHHYIO B
pa3IMYHBIX HCTOYHMKAX B BHUAE TaONMI, Jauarpamm, TrpaduKos,
MPEACTABIATH IaHHbIE B BUJIE TaOJUI, AMarpaMM, rpadpuxon
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5.2

Pemarh 3amaun OpraHu30BaHHBIM MEPeOOPOM BApUAHTOB, a TaKXKe
C UCIIOJIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB

5.3

HMcnonp3oBaTh ONHUCATECIbHBIC XApaKTCPUCTUKN JIsI MACCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCIAHHC 3HAYUCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHS, B TOM YHUCIIE
MOJIB3YACHh pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTth BEpOSITHOCTH CITy4ailHbIX COOBITUM B M3YyUEHHBIX OIbITaX, B
TOM YHUCIIE B ONbITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEpUSIX HCIBITAHUN JI0 MEPBOr0 ycrexa, B CEepUsixX
ycnblTanui bepHyinu

5.6

HNmeTp nipencraBieHue O CIy4YalHOM BEJIMYMHE U O PACIpPECIICHUU
BEPOSATHOCTEN

5.7

HmeTp npencTaBieHre o 3aKOHE OOJIBIIMX YHCENl KaK O MPOsSBICHUU
3aKOHOMEPHOCTM B CJIYyYallHOM W3MEHYMBOCTH M O POJIA 3aKOHA
OO0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOJUTh C UX
IIOMOIIBIO PA3JIMYHBIE DJIEMEHTHl NPSIMOYTOJIBHOIO TPEYTOJIbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJbHUKOB»).  HaxomuTs (c
MOMOILBIO KaJIbKYJISITOPA) IJIMHBI U YTIIbI 1J11 HETAOIMYHbBIX 3HAYEHUN

6.2

[Tonmp3oBaThHCA dbopmyamu MPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIJII HAXOXKACHUS COOTHOIICHUI
MEK]ly TPUTOHOMETPUUYECKUMHU BEIIMUUHAMU

6.3

Hcnonb30BaTh TEOpPEMBbI CHHYCOB M KOCHUHYCOB JJIsl HAaXOXICHHS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
MIPUMEHATH UX IIPU PELICHUU F€OMETPUUECKUX 3a]1a4

6.4

Brnanets moHsATHAMEH TIpeoOpa3oBaHUsS IMOA00HS, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (Guryp. [lomp3oBaThcs CBOMCTBAMHU MOA00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JUIMHBI M HAXOJWTH YIJIbI
y nojio0HbIX uryp. [IpuMeHsTh CBOMCTBA MOIO0US B MPAKTUYECKUX
3alayaX. YMETh TPUBOJAUTH MNPUMEPHl  TMOAOOHBIX  QUTYD
B OKPY>KaIOIIeM MHUPE

6.5

[Tonb30BaTbcss TeopeMaMu O MPOU3BEIECHUM  OTPE3KOB  XOP/,
O MPOU3BEJECHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOU
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6.6

Ilonp30BaTbCd  BEKTOpaMH, IIOHUMATb UX  I€OMETPUYECKUIN
U (QU3NYECKUN CMBICI, MPUMEHSITh UX B PEHICHUH T€OMETPHUECKUX
U pu3nueckux 3a1ad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHNE BEKTOPOB
JUISL HAXOKJICHUA JUIVH U YIJI0B

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCHICHUU I'COMCTPHUYCCKUX U IIPAKTUICCKUX 3a a4

6.8

Brmanerp NOHATHAMM  TPaBUJIBHOIO  MHOIOYTOJIBHUKA,  JUJIMHBI
OKPY’KHOCTH, JJIMHBI IyI'M OKPYKHOCTH W PaJMaHHOM MeEphl yIua,
yMETh BBIUMCIIATH IUIOIIAAbL Kpyra M ero dacrtei. lIpumeHsaTs
ITOJTyYEHHBIE YMEHHUSI B TPAKTUYECKUX 3a/1a9ax

6.9

HaxoauTs ocu Uiu LEHTPbl CHMMETPHUH (QUTYD, IPUMEHSATh IBUKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydassX

6.10

[IpumMeHATh TIONyYCHHBIC 3HAHWS Ha TIPAKTHKE — CTPOUTH
MaTeMaTHYeCKHEe MOJCIH JJIA 3a/lad pealbHOW XU3HH U TPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCIEHUS C  TMPUMEHEHHEM  TOJ00us
U TPUTOHOMETPUYCCKUX (PYHKIUN (MOJIB3YsACh, Te HEO0OXOIHMMO,
KAJIbKYJIITOPOM )

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon IIpoBepsieMblii 3JIEMEHT COJICPIKAHUS
1 Uucna v BBIYKCICHUS
11 PanmonanpHbie yncia, MppalMoHaIbHbIE YKCiia, KOHEYHbIC U OECKOHEYHBIC
' JCCATHYHBIC POOH
MHOKECTBO JAEHUCTBUTEIIBHBIX YHUCEIN, JCHCTBUTEIBbHBIE 4YHCIIA Kak
12 OCeCKOHEYHBIC JCCATUYHBIC ApoOu. B3anmMmHO OAHO3HAYHOE COOTBETCTBHE
' MEXKIY MHOMXECTBOM JIEUCTBUTEIBHBIX YMCEI W KOOPAWHATHOWU IIPSIMOU.
CpaBHEeHUE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmernyeckue TeUCTBUS C IEUCTBUTEILHBIMUA YUCTIaMHU
N3mepenust, npuOivkeHus, oleHKU. Pa3Mepbl O0OBEKTOB OKPYKAIOIIETO
14 MHUpa, IIUTEIBHOCTH MPOIECCOB B OKpykatomieM wmupe. [Ipubmkennoe
' 3HaQYCHUE BEJIWYWHBI, TOYHOCTb MpuOIMKeHus. OKpyrieHue 4Yucel.
IIpuknaka 1 OLleHKA pe3yabTaTOB BHIUMCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHON IEPEeMEHHOM
2.2 JInneniHOe ypaBHeHue. Penienre ypaBHEHHM, CBOIAIINXCS K TMHENHBIM
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2.3 | KBampaTtHoe ypaBHeHUE. PellieHrue ypaBHEHU, CBOASIIIUXCS K KBaJPATHBIM
24 bukBanparnoe ypaBHeHue. Ilpumepsl pelieHUss ypaBHEHHUM TPEThEU
' Y YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenue npoOHO-paimoHaIbHbIX YpaBHEHUN
2.6 CucreMbl ypaBHEHHUI
2.7 | YpaBHeHHE ¢ IByMs IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenue cuctem AByX TMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Peiienue cuctem nByX ypaBHEHHI, OJTHO U3 KOTOPBIX JIUHEIHOE, a IPYyTroe —
' BTOPOI1 CTETIEHU
2.10 | TI'paduyeckas uHTEpHpeTaIlds CUCTEMbI YPaBHEHUH C JBYMS IEPEMEHHBIMU
2.11 | Pemenne TEKCTOBBIX 3a71a4 anTreOpandecKuM CriocoooM
2.12 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 | Pemienne TUHEHHBIX HEPABEHCTB C OAHOU IEPEMEHHOM
2.14 | Pemienuie cucteM JIMHEWMHBIX HEPABEHCTB C OJTHOM MepeMeHHON
2.15 | KBampaTHble HEpaBEHCTBA
516 ['padmyeckas WHTEpHIpETAISI HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
' IIEPEMEHHBIMHU
3 OyHKIIUN
31 KBagpatuunas ¢ynkius, ee rpaduk u cpoiictBa. [lapabona, KoopauHaThI
' BEPIIMHBI 1TapadOoJIbl, 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 Gpynkumii y = NS y = [X| u ux cBolicTBa
4 YucnoBbie MOCIIeA0BATEILHOCTH
OmnpeneneHre W CcHocoObl 3aJaHUS YHMCIOBBIX TOCJEIOBATEIbHOCTEH.
4.1 3amaHne TOCIeIOBATEIPHOCTA PEKYpPEeHTHOU (hopmysioil U ¢GopMyiou n-
ro 4iIeHa
4.0 Apudmernueckas nporpeccusi. opmyiel N-ro uieHa apupMeTUIeCcKOn
' MPOTPECCUH, CYMMBI TIEPBBIX N YJICHOB
43 ['eomerpuueckass mporpeccus. Dopmynbl N-TO WieHA T'€OMETPUUYECKON

IIPOTPECCHUU, CYMMBI IIEPBBIX N YWICHOB
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N3ob6pakeHne 4iIeHOB aprU(PMETHUUECKON U T'C€OMETPUYECKON MPOTPECCHid

4.4 TOYKaMHU Ha KOOPJIUHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
poct
4.5 CJ10kHBIE POLEHTHI
) BeposTHOCTh U cTaTUCTHKA
[IpeacraBinenre JaHHBIX B BHUJE TaOmul, Jauarpamm, rpaduKoB,
5.1 WHTEpOpeTanusi MaHHBIX. UTeHHWE ¥ TOCTPOCHHWE TaOJuIl, aHarpamw,
rpauKoB MO peaabHbIM JIaHHBIM
52 [lepectanoBku u dhakropuan
5.3 CoueTaHus ¥ YHUCIIO COUYCTAHUH
5.4 Tpeyronsuuk [1ackans. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKH U3 (PUTYPHI
' Ha IJIOCKOCTHU, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepusi HICOIBITAaHUM 10 IEPBOTO yCcIexa
57 Cepus ucnbitanuii bepuysu. BeposatHocTu coObITHI B CEpUM UCTTBITAHUMA
' bepnymmu
5.8 CiyyaiiHas BeJIMUMHA U pACTIPEICIICHUE BEPOSTHOCTEM
5 9 MaremaTtudeckoe oxuaaHue u aucnepcus. [Ipumepbl MaTeMaTH4eCKOro
' OXKHMJIaHUS KaK TEOPETUYECKOTO CPEIHETO 3HAUCHUS BEJTMUHUHBI
510 MareMaTu4ecKkoe OXKHUIAHUE W JAUCIIEPCHUS CIYYANMHON BEJIMYHMHBI «UUCIIO
' YCIIEXOB B CEpUH UCIIBITaHUN bepHyum»
511 [TousTre o 3akoHe OosbIKMX uncell. 3MepeHnre BEpOITHOCTEHM C MOMOIIbIO
' gacToT. Posib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B PUPOE U 00IIEeCTBE
6 ['eometpust
6.1 Cunyc, kocunyc, Tanreac ymoB or 0 go 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpPEMA CHUHYCOB.
6.2 Pemienne mpakTU4YeCKUX 3a7ad ¢ MCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB U
TE€OPEMBI CUHYCOB
6.3 IIpeoOpazoBanme moaoous. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 TPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMbI O MPOU3BEACHUU
' OTPE3KOB CEKYILHX, TEOPEMA O KBaJAPaTe KACATEIbHOMN
6.5 Bektop, mmMHa  (MOIyNb)  BEKTOpA, COHANpPAaBJIEHHBIE  BEKTOPBI,

IMPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTH BCKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpallMM HaZ BCKTOPaMMU. Paznoxenue BCKTOpa
10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

KOOpI[I/IHaTI)I BCKTOpA. CKaJ'IHpHOC IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC

06 JUTSI HAXOXKJICHUSI JIJTUH ¥ YTJIOB
JlekapTOBBI KOOPAWHATHI Ha IMJIOCKOCTH. Y paBHEHUS TPSIMOKN M OKPY>KHOCTH

6.7 | B KOOpAMHATAX, IEPECEUCHHE OKPYKHOCTEH U MPsAMBIX. MeTo1 KOOpAUHAT U
€ro MpUMEHEHHE

6.8 [TpaBusIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa okpykHOCTHU. [ 'pamycHas U paauaHHas Mepa yriia, BRIYUCICHUE JITHH

' AT OKPYKHOCTEH
6.10 | ILmomanp kpyra, CEKTOpa, CETMEHTa
6.11 JIBVMOKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUH (GUTYp (dJIEMEHTapHBIC

npencrasiienus). [lapamnensHbiii nepenoc. [loBopor
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NEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUMSA U 9JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

JIj1st mpoBeeHUsI OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMEHa [0 MaTeMaTHKe (J1anee —
OI'> mno wmaremaTHKe) UCHOJIb3yeTCcsl MmepeueHb (KoAuduKaTop) MpPOBEPSIEMbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl

OCHOBHOTO 00TIET0 00pa30BaHUs 1 AIIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D Mo Maremaruke TpeOOBaHMSI K pe3yJibTaTaM OCBOCHUA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI
OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

YMeHue ornepupoBaTh MNOHATUSAMHU: MHOXECTBO, I10JIMHOXECTBO,
omepanny HaJ MHOXECTBAMH; YMEHHUE OIEPUPOBATHh IMOHATHUSMU:
rpad, cBs3HBIA Tpad, IepeBO, UK, MPUMEHITh UX TPHU PEIICHUH
3aJlay; yMEHHE UCII0JIb30BaTh papuuecKoe MPeACTaBICHIE MHOKECTB
JUJIsL OTTMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHUM, MPU PEIICHUU 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MNOHATUAMHU: ONPEACICHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHME pacClO3HAaBaThb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, INPHUBOJWUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHUSIMU: HATYypadbHOE YHCIIO, MPOCTOE U
COCTaBHOE YMCJIO, JEIUMOCTb HATypaJlbHbIX YHCEIN, IPU3HAKU
JNEeTUMOCTH, IE€JI0€ YHCIIO, MOJYJb 4YHCia, OOBIKHOBEHHas APOOb U
JeCATHIHas JpoOb, CTAHJAAPTHHIA BHJ YHCIIA, PAIMOHAILHOES YHCIIO,
UPpPALMOHATIBHOE YHUCIO0, apU(PMETUYECKU KBAJPATHBIA KOPEHD;
YMEHUE  BBINOJHATH  JCWCTBUS  C  YHWCIAMH, CpPaBHUBATh
Y YIOPSAI0YMBATh YHUCIIA, MPEACTABIATh YUCIAa HAa KOOPAMHATHOU
NpsAMOM, OKPYIJISITh YMCIA; YMEHUE JeNaTh MPUKUAKY U OILEHKY
pe3yJibTaTa BEIYUCIECHUN

YMeHHe onepupoBaTh MOHATUSAMHU: CTEIIEHb C LEJIBIM II0Ka3aTeleM,
apu(MeTnyeCKuil KBaJpaTHbI KOPEHb, MHOTOYJIEH, ajaredpanyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHON CTENEHH
OoJbllle €IUHUIIBI; YMEHHE BBINOJHATH pacueTsl 1Mo (dopMyam,
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npeoOpa3oBaHus UENbIX, JIpPOOHO-PAllMOHATBHBIX BBIPAKEHUN U
BBIPAKEHUN C KOPHAMH, Pa3I0KEHHUE MHOTOUYIEHAa HA MHOXKUTEIH, B
TOM 4HCIIE C HCIOJb30BaHUEM (OpPMYNl Pa3HOCTH KBAJpPaTOB U
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHHUE C
OTHOM TIEPEMEHHOW, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; YMEHHE pelaTh JIMHEUHBIE U KBAJIpaTHbBIE YPAaBHEHUS,
JNPOOHO-pallMOHAJIBHBIE YPABHEHMSI C OJHOW MEPEMEHHOM, CHCTEMBI
JBYX JIMHEMHBIX YPAaBHEHUH, JIMHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHblE U JApPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJIHOM
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUH 3a/1a4 U3 APYTUX IPEAMETOB
M TPAKTHYECKMX 337a4; YMEHUE MCIIOIb30BATh KOOPAWHATHYIO
OpSIMYI0 U KOOPJAMHATHYIO IUIOCKOCTb JJIi M300pakKeHUs pPEUICHUM
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh NOHATUAMU: PYHKIUA, TpapuK QyHKIUU, HYJIN

byHKIUH, IPOMEKYTKH 3HAKONOCTOSIHCTBA, IPOMEKYTKU
BO3pacTaHus, yObIBaHUS, HauOoiblllee U HAUMEHbIIEEe 3HAYCHUS
byHKLINY; yMEHUE OIEepUpPOBaTh HNOHATUSMU: npsimas

MPOTOPIIMOHAILHOCTD, JIMHEWHAsT (PYHKIUS, KBaJpaTudHas QyHKIIUS,
oOpaTHasi TMPOMOPLMOHAIBHOCTh, TMapabosia, Tunepbosa; yMeHUe
CTpouTh Tpaduku  (GyHKUMHA, HUCIONB30BaTh  Tpaduku s
ONpPENICJICHAS]  CBOMCTB  MPOIECCOB W 3aBUCUMOCTEH, IS
pelieHust 3aj1a4 U3 JAPYyruX y4eOHBIX MPEIMETOB U PEAIbHOU >KU3HU;
yMEHHUE BbIpaKaTh (popMyliaMu 3aBUCUMOCTH MEXy BEJITMUUHAMU

YMenue OIEPUPOBATH NOHATHAMMU: IIOCJIE0BATEIBLHOCTD,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPECCUU;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (POPMYIIBI CyMMBI H
oOLIEero 4jieHa MpU PelieHUH 3ajiad, B TOM YHUCIe 337ad U3 APYTrux
y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemaTh 3a/la4yd pa3HbIX THUIIOB (B TOM YHKCJIE HA MPOLIEHTHI,
JOJIM M YacTH, JBIXKEHHE, paldoTy, LIEHy TOBAapOB U CTOMMOCTh
MOKYTIOK M YCIIYT, HAJIOTH, 33J1a4u U3 00JacTH YIpaBJICHUS JTNIYHBIMU
U CceMEeHHbIMH (PUHAHCAMM); YMEHHUE COCTaBISTh BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3aJa4H,
UCCIIEIOBATh MOJYUYEHHOE PEIIeHUE U OLEHUBATh MPaBAONOI00HOCTD
IIOJIy4YEHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Jy4, JIOMaHasi, yroJji, MHOTOyTOJIbHUK, TPEYTOJbHUK, PABHOOEAPEHHBIN
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U PAaBHOCTOPOHHHI TPEYTOJbHUKHU, MNPSIMOYTOJbHBINA TpPEYrOJIbHUK,
MeanaHa, OUCCEKTpHCa U BBICOTAa TPEYTOJIbHUKA, YEThIPEXYTOJbHUK,
napajuieiorpaMM, pomoO, MPSMOYTOJbHHUK, KBajapaT, Tpamnenus;
OKPY>KHOCTb, KPYT, KacaTelIbHas,; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU
dburypamu; ymMeHue pemaTh 3aJadd, B TOM YHCIIe U3 MOBCEIHEBHOMN
JKW3HU, HA HAXOXKJICHUE T€OMETPUUYECKUX BEIUYUH C MPUMECHEHUEM
U3YYECHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHue omnepupoBaTh MOHSATUSMH: PaBEHCTBO (QUTYp, PABEHCTBO
TPEYTOJbHUKOB; MapauIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yrojl MEXHIy TMPSIMbIMH, TEPHNEHIUKYJApP, HAKIOHHAS, MPOEKIIHS,
nono6ue Guryp, noI00HbIEC TPEYTOIBHUKHA, CAMMETPHS OTHOCUTEIEHO
TOYKU WU TMPSMON; yMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPHIO
u nojobue Guryp, mapayuieabHOCTh U MEPIEHANKYISPHOCTh MPSIMbIX
B OKPYXKaIOIIEM MUPE

11

YMeHue onepupoBaTh TMOHSATUSMH: JUIMHA, PACCTOSHHUE, YTroOJ
(BemuMHA yIJIa, CHHYC M KOCHHYC YIja TPEyTrojbHHKA), IJIOMIA/Ib;
YMEHHE OIICHHUBATh pa3Mephl IPEAMETOB U 0OBEKTOB B OKPYIKAIOIIEM
MUpE; YMEHUE TMPUMEHATH GOPMYJNIbI MEpUMETpa U  IUIOMIAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOIIAJHM Kpyra, ooObema
MPSIMOYTOJILHOTO TMapaJijiejienuIe/la; YMEHUE MPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
teopemy Ilmdaropa, TpPUTOHOMETPUUYECKHUE COOTHOIICHUS JJIs
BBIYUCIICHUS JIJIUH, PACCTOSTHUM, TUIOIIAACH

12

YMeHue wu300pakarb IUIOCKME (UTYphl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (GUIYpPHl OT PYKH, C TIOMOIIbIO YEPTEHKHbBIX
UHCTPYMEHTOB UM DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU
CUMBOJIbHOMY OTIMCaHUIO

13

YMeHue onepupoBarb MOHATUSMH: NPSIMOYTOJbHasg CHCTEMA
KOOpDAMHAT; KOOPAWMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
MPOU3BEACHUE BEKTOpPA HA YHUCIO, CKaJspHOE NPOU3BEIICHHE
BEKTOPOB; yYMEHHE HCMOJIb30BaTb BEKTOPbl W  KOOPAMHATHI
JUIS TIPEJICTABIIEHUS JAHHBIX U PELLICHUs 3a1a4, B TOM YUCJIE U3 IPYTHUX
y4eOHBIX MPEAMETOB U PEAbHOM )KU3HU

14

YMeHue omnepupoBaTh TOHSATHUSMH: CTOJIOMKOBBIE K KPYTOBBIE
qyarpaMMbl, TaOJMIBI, cpenHee apudMeTHUecKoe, MeJIraHa,
HanOOJIbIIIeE W HAWMEHBINIEEe 3HAYCHMS, pa3Max 4YMCIOBOro Habopa;
yMEHUE W3BIEKAaTh, WHTEPIPETUPOBATH U  NPEoOpa30OBBIBATh
uH(pOpMaIMIO, TPEJICTABICHHYI0 B TaONlMIIAX W Ha JuarpaMmmax,
OTPAXKAIOUIYI0 CBOMCTBA M XAPAKTEPUCTUKHU PEATbHBIX IPOLIECCOB
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U SIBJICHUH; yMEHUE paclio3HaBaTh HW3MEHYMBBIE  BEIMYHUHBI
B OKPY’KaIOIIeM MHUPE

15

YMeHue ornepupoBaTh MOHATUAMU: CIyYaWHBIA OMBIT (CIy4dalHBIN
AKCIEPUMEHT), HJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIM KCXOJ)
CIIy4ailHOTrO OTbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHUS;
YMEHUE HaXOIUTh BEPOATHOCTU CIIy4ailHBIX COOBITHI B OMNBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE peliaTh
3a/1ayd METOJOM OPraHU30BaHHOTO Tepedopa U C HCHOJIb30BAHHEM
MpaBUja YMHOXECHHS; YMEHHE OILICHUBATh BEPOSITHOCTU PEATBHBIX
COOBITUM W SBJICHUH, MOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHMM B OKPY)KalOIIEeM MHUPE U B >KU3HH,
3HAKOMCTBO C TIOHSITUEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEII U €r0 POJIbI0 B MACCOBBIX SIBIICHUSX

16

YMeHre BbIOMpAaTh MOAXOIAUIMN M3YYEHHBIA METOJA ISl PEIICHHUS
3a1a4d, MPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE U )KU3HHU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MATEMAaTUKU B
WCKYCCTBE, OIMCBIBATh OTHAEJIBHBIE BBIJAIOIIMECS PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHs MAaTEMATUKHA KaK HAyKW, IPUBOJAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHON
Y BCEMUPHOM UCTOPHUH

IlepedyeHb 3JIeMEHTOB COAep:KaHUs, TIPOBepsieMbIXx HA OI'D mo maTemaTuke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BBIYKCIICHUS
1.1 HarypanbHbie u uenblie uncina. [Ipu3Haku 1eTMMOCTH ETbIX YUCell
1.2 OOBIKHOBEHHbIE W JICCATHUYHBIC JpOOH, TPOIEHThI, OECKOHEUHbIE
MIePUOANICCKHE TPOOH
1.3 Pammonanpubpie uncna. ApudMeTHYECKHE Olepaluu ¢ pardoHAIbHBIMU
YuCIaMHu
1.4 JeiicTBuTenbHBIC yncia. ApudMeTHIecKre onepaiuu ¢ IeMCTBUTEIIbHBIMU
YuCIaMu
1.5 [TpubnamkeHHbIE BBIYMCICHUS, MPaBUIa OKPYIJICHUS, MPUKUKA U OIIEHKA
pe3yybTaTa BEIYUCIEHUN
2 Anrebpanyeckue BbIpaKESHUS
2.1 BykBeHHBbIE BbIpaXKEHHSI (BBIPAXKEHHSI C IEPEMEHHBIMMU )
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2.2 Crenenb c 1enbiM nokasaresieM. CTENeHb ¢ pallMOHAIbHBIM MOKA3aTEIEM.
CBoiicTBa cTeneHH
2.3 MHorousieHbl
2.4 Anrebpandeckas apoOb
2.5 Apudmernaeckuit KOpPEHb HATYpAJIbHON CTEIIEHH. JlenicTBust
¢ apuPMETUYECKUMU KOPHSIMHU HATypaJIbHON CTENEHU
3 VYpaBHeHUs U HEPABEHCTBRA
3.1 | Uensie u npoOHO-panmoHanbHbie ypaBHeHUS. CHCTEMBI M COBOKYITHOCTH
YpPaBHEHUU
3.2 | Uensie u npoOHO-parrioHa bHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucioBbIe MOCIIEI0BATETLHOCTH
4.1 ITocienoBaTeNbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
4.2 | Apudmerndeckas M reomMeTpudeckas mporpeccur. DopMmyna  CIOKHBIX
MIPOLICHTOB
3) OyHKIIH
5.1. | ®ynkuusa, crnocoObl 3amanus ¢yHkuud. ['padux Pyakmuu. Obnacts
ompeneNeHnusT M MHOXeCTBO 3HaueHudd Qynkruu. Hynmu dyHKuum.
[TpomexxyTkH 3HAKOMOCTOSTHCTBA. [IpOMEXKYyTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl u MUHUMYMBI (QyHkiuu. Haubonbiiee u HauMeHbllee
3Ha4YCHHUE (DYHKITUU Ha TIPOMEKYTKE
6 KoopannaTte! Ha TpsIMOi U TNIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
1.2 TpeyrospHuK
7.3 MHOroyrojabsHuKH
7.4 OKpy>KHOCTb U KPyT
7.5 | I3MepeHne reoMeTpUueCKUX BEIUYHUH
7.6 BekTops! Ha 110CKOCTH
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8 BeposTHOCTB U CTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTHUKA
8.2 | BepostHocTh
8.3 | KomOunaropuka
8.4 MmnosxecTBa
8.5 I'padsr
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