Mynuunnansroe GromxeTHoe 06e0bpasoBaTe/bHOE yapekIeHHe
«Cpennsis obureobpasosarensHas mxona Ne 10 r. Kuposckay

[IpHHATO pelICHHEM NEAArorHYecKoro
coeera
[Tporokon Nel 0129.08.2025 ropa

¥ 10 1. Kuposckan
A H. XaputoHoB
10pa 2025 roga

[IpuasTo
Coserom MBOY «COULINe 10 1
Kuposcka»

[1pencenaresns

“TIAD

IMporokon Ne ot aBrycra
2025 rona

PABOYAS NPOTPAMMA

yuebHoro npeamera «Maremaruka»
s obyqaromuxes 5-9 knaccos

(6a3oBEIil ypoBeHb)

Kuposck 2025 r.






denepanbHas padoyast mporpamMMa | Marematuka. 5-9 kimaccel (0a30BbIl yPOBEHb)

COJEPKAHUE

TTOACHUTEJIBHAS BAIIMCKA ...ttt 4

IVNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TTPOTPAMMBI 10 MATEMATUKE

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS..........cccoiiiiiiiiiiiciee s 7
JIMTHOCTHBIC PEBYITBTATBL. ... veuveuvestessensesesessesseasesseasessesseaseaseaseabeabeabeab e e b e e bt ab e eb e eb e e b eb e b e b e b e ebenb e b e nbenne e 7
METANPEIMETHBIE PE3YIIBTATDL «....vveessreessreeessreesasreesseeessneesssseesseeessneeeansesaaneeesnesesnnessanneesnnesssnnessnneeesnes 8
TIPCIIMETHBIC PEBYITBTATBI +..uvveuvveasseessesssreasseessesssseasseesseessseasseesssessseasseesseesssessseesseessseanseenseessseensesnseessnenns 11

OEJIEPAJIBHAA PABOYASA TTPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA»

B 56 KITACCAX ... ettt ittt ettt b e bttt h et b et h £ 2t e e bt e bt e b e e ke e Rt e bt e st e e bt e ne e e be e e e eb e et e e beannas 12
TTOSICHUTEIIBHAST BATIHICKA ...1eevveeesereessseeesnreesssseessseeessneesasseesnseessseeeasnessnneesnneeessre e e aneeesnneeesnneeennreeenneesnnes 12
(01031 (5021 £ 12 (S0 10 e (53512 USSP 14

I 0 ¢ To TSP P R PP OPRRTRTO 14
B KITACC ..tttk bbbt bbbt R bR bR R R e R R bR e bRt n et b e n e 15
D010 0 (0205 (S TS A 13 1 = TP 17
TEeMATHUECKOE TUTAHMPOBAHKIE ... ...vesveesrisseassesseesseaseesessseseasseaseassesseessesbsesseaseebeabseabeabeeabenseesbeasnenbeannens 21
I 0 ¢ 1o O TSP P R PPP PRSP 21
LGB 1 T TSP P PO PP PP PRPPPPRON 30

OEJIEPAJIBHAS PABOYAS ITPOIT'PAMMA VYYEBHOI'O KYPCA «AJII'EBPA»

B 70 KITACCAX . ettt h ettt h e bbb e e Rt et e e bt e e a et e bt e s be e e nn e e bt e s neeenneeneas 40
TTOSICHUTEIIBHAST BATIHICKA ... vee.vveeessreessreeesnreeassseesaseeessneesasseesnseessseeessneesnseeanneeessre e e anneeanneeeanneeennreeenneennnes 40
100 (50 ) ¢ 1 (SR L0 e (53512 TP PR 41

4 3 T SR TRPRRRRORRN 41
8 KUTACC ..ttt bbbt bR R b E R E AR R R R R R bR e R Rt R bt n et e 42
O KITACC +.vevete st seesee etttk ettt et et e e s e st et bt ekt s et b ne e e st e st e R e Rt e R e ARt AR ARt R e R e e R e e Rt e R e e Rt e R e e R b et e et e neen e ne e 43
TTPEIIMETHBIC PEBYITBTATBI ...eeeuvveeitreesureeesireeauseessteeessbeesassesssbeessssessasseesabeeesaseesabeeessbeesabsessnbeeesnbeesnnsessnnes 44
TEMATHUECKOE TITAHUPOBAHME. ... .ccuviiiiiisiieitissitestisshasssse b sha s s ab s sb s sha s s b e b e s s e b e b e s aa s b e ba s aa et 49
A 3 T TSRS 49
S0 0 2o SRS 54
O KITACC 1.ttt etttk h bbbt h b H bR R ek R R R R R b e AR R Rt R Rt bt e e e e 62

OENEPAJIBHASA PABOYAS [TPOTPAMMA VUEBHOI'O KYPCA «(I'EOMETPUS»
B 70 KITACCAX ..ottt bbb bbb e bbb e bt e b £ ek £ e b e bt e st e bt e ns e bt e e e e bt e b e ebeenns 70

TIOSICHUTEIIBHAST BATIHICKA «..evvvvvvrrrerrssrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 70

COZICPIKAHME OOYUEHFIS .....vveertiesriiteesstsseessesbeessesse e b e sbe e b s be e s b e s se e s b e e s s b e e ss e s b e e s e ebe e s e abe e b e e se e b e nseennenne e 70



denepanbHas padoyast mporpamMMa | Marematuka. 5-9 kimaccel (0a30BbIl yPOBEHb)

A 3 T OSSP 70
8 KITACC .ttt bbb bbb E bbb R e b r R et bbb 71
S ) 1o PP P TSP TR PR 72
TIPEIAMETHBIE PEBYIIBTATBI ...vecuuveeesreesrreessneeessreesssseessneeesssesaasseessneeessneeasnseesnneeesmneeaamneesnneeesnneeennneesnnnnesns 72
TEMATHUCCKOE TITTAHHPOBAHFIC ... .evveesteesreasseesseessneanseesesssseasseessesssseasseessessssesnsesssessssesnsesssesssnesnseensesssns 76
T KITACC vtttk h ek b bbb s bbb R b E R R R R R bR E R bbbt 76
e 70 € T SR 80
S ) 1o PP P TP P TR PPR PR 85

OEJIEPAJIBHAS PABOYAS ITPOITPAMMA VYEBHOI'O KYPCA «BEPOATHOCTD

N CTATUCTHUKA» B 7—9 KITACCAX ..ttt sttt sne e 91
TTOSICHUTEIIBHAST BAITHCKA . ..vee.vveeureeessreessseeessneeesmseesnseessneeesnsessaneeesaneeeamseeanneesmneeesmneesanneesnneeesnneesnneesnnes 91
(01031 (50221 12 (S0 10) e (351 PRSPPI 92

T KITACC 1.tttk ekttt b ettt b bbbt h e RS E £ AR e b H R R e R e R e e AR £ R R R R bt R Rt bbb b n e 92
oI 3 T RSO TTE T SS T T T T TP TP TS U P PR PR PRPPRPOPN 93
O KITACE .ttt h bbb R bR h R R R R R R bR R bt bbb 93
D010 0 (0205 (S TS A 15 N = TP 94
TEMATHUECKOE TITAHUPOBAHEE ... .ccuvieutisiitiistisitissitsssbessbesshas s b s sbe s sba s sb e b e s he e s b e e b e s b e e s b e s b e e sba bbb 96
T KITACC vttt etttk b ekt b s bbb b bR h R R R R R R bR E R bbbt 96
S8 ) T TSP TSSO PSP UR TP 100
O KITACE 1.tttk b bbbkt e b bR bR R R R R R R R R bbbttt 105

[IEPEYEHB (KOJIUDPUKATOP) PACITPEEJIEHHBIX I10 KJIACCAM ITPOBEPSIEMbIX
TPEBOBAHUM K PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJILHOM
[IPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPASOBAHMS U DJIEMEHTOB COJEPXKAHIS

TTO MATEMATHKE .....oooiiiiiiitiie ittt bbbtk e bt b e e bt nb e e e sneeneas 109
O KITACE 1ttt bbb bbbk E bR bR E R R R R bbbttt 109
B KITACC ..ttt ettt b bbbtk bk h bR R R R R R R bbbttt b 113
T KITACC vtttk ettt kbt st h bbb et b et h e H £ E e H b E R oA e R R R £ R R R bRttt b bt n s 118
8 KITACC .ttt h bR Rt b e bt n e 125
I ) €211« TP PP PR PP 131

IIEPEYEHB (KOJUDUKATOP) ITIPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJIbBHOM ITPOTPAMMbBI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA U DJIEMEHTOB COHAEPXAHUWA 110 MATEMATUKE ... 138

[Tposepsiembie Ha OI'D mo maTemaTuke TpeOOBAaHUA K pPe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTEeNLHON TIPOTPAMMBI OCHOBHOTO OOIIETO OOPABOBAHKIS ... vvevvverereenreesseesnneanseesinessseenseessns 138

[Tepeuyens aneMeHTOB cojiepkaHusi, TpoBepsAeMbIX Ha OI'D MO MATEMATHKE ........ccevvveerreeerineennness 141



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

@enepasibHass pabouas mporpamMma Io ydyeOHOMYy mpeamery «Maremaruka»
(0a3oBbIil ypoBeHb) (mpeameTHas obmacth «Marematnka u uHQOpMaTHKaAY) (Hanee
COOTBETCTBEHHO — IMPOTpPaMMa [0 MAaTEMATHUKE, MATEMATHKa) BKIIOYAET MOSICHUTEIIbHYIO
3alUCKY, COJEpKaHHWE OOY4YEHMs, IUIAHUPYEMbIE pPE3yJbTaTbl OCBOCHHS MPOTPaMMBbI
Mo  MaTeMaTuke, TeMaTHUecKoe IUIAHMpPOBaHHWE, TepedeHb  (KoaudukaTop)
pacupeneNeHHbIX MO KiaccaMm IpOBEPSEMBbIX TPEOOBAHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00111€r0 00pa30BaHUs U 3JIEMEHTOB
COJIEp’KaHusl MO MaTeMaTuKe, MepedeHb (KoaudukaTop) MpoBEpsieMbIX TpeOOBaHU
K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
oOpa30BaHMsI U AIIEMEHTOB COAEPKaHU 110 MaTEMATHKE.

IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o Marematuke s oOydamommxcs 9-9 KiaccoB paszpaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMe mo MareMaTUKE YYTECHbI MACU U MOJIOKCHUS
KOHIICTIMU Pa3BUTHS MaTeMaTUYeCcKoro oopasoBanus B Poccutickoit deneparu.

[IpenMeToM MaTeMaTUKU SBIAIOTCA (PyHIaMEHTaIbHbIE CTPYKTYPhI HAIIEro MUpa —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
yCBaMBAaE€MbIX B HETMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUS HAYYHBIX W MPUKIAAHBIX Ujiei). MaTemaTuueckue 3HaHusI 00eCIeurnBaroT
MOHUMAHUE TPUHIMIIOB YCTPOMCTBA M HCIOJB30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALNI0 COLMAIbHOM, SKOHOMHYECKOM, MOJUTHYECKON
nHpOpMaIuu, Mal0T BO3MOXKHOCTH BBIMOJHSATH PAcCU€Thl M COCTABJISATH aAJITOPUTMBI,
HAXOJIUTh ¥ IPUMEHSTH POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUUECKUX
M3MEPEHUM U TOCTPOSHUM, YUTaTh WH(POPMAIIUIO, TPEACTABICHHYIO B BHUJE TaOJIHII,
auarpaMM U rpaduKoB, KUTh B YCJIOBUSIX HEOIPEICICHHOCTH W IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3yuenne matematuku QopMmupyeT y oOydarommxcs MaTeMaTHYeCKHil CTUJIb
MBIIUICHUS, TIPOSIBIISIONIMNCSA B OMPEICICHHBIX YMCTBEHHBIX HaBbIKax. OOyuaroniuecs
OCBaMBAIOT TaKW€ TMPUEMbl W METOJAbl MBIIUICHUS, KaK WMHIYKIHUS W JACTYKIIHS,
000011IeHe U KOHKpPETHU3allMsl, aHAJIU3 U CUHTE3, KJIacCUuPUKalus U cucteMaTu3aius,
abcTparupoBanue u aHajnorus. OObEKThl MATEMATUYECKUX YMO3AKIIOUEHUM, TpaBUiia uxX
KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTMUECKHX IMOCTPOCHUM, CIIOCOOCTBYIOT
BBIPA0OTKE YMEHHSI (POpMYIUpPOBaTh, OOOCHOBBIBATH W JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Ppa3BHUBAIOT JIOTUYECKOE MbIIUICHHE. M3yueHne MmareMaTuku oOecredyrBaeT
(GbopMHUpOBaHNUE AITOPUTMHUUYECKOW KOMIOHEHTHl MBIIUICHUS W BOCIHUTAHUE yMEHUI
NEeWCTBOBaTh IO  3aJlaHHBIM  QJIrOPUTMaM,  COBEPIICHCTBOBATh  M3BECTHBIE
U KOHCTpyHUpOBaTh HOBBIE. B mporecce pemieHus 3aagady — OCHOBHOM y4eOHOM
JESTETPHOCTH HA ypOKax MaTEMaTUKH — pPa3BUBAIOTCS TBOpUYECKas M TMPHUKIIATHAS
CTOPOHBI MBIIIICHUS.
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OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BUBaTh y OOy4YaOIIMXCS TOUHYIO,
parMoHaNbHYI0O W WHGOPMATHBHYIO pedb, YMEHUE OTOMPATh HaWOOJIee MOIXOSIINE
A3BIKOBBIC, CHMBOJHYECKHE, Tpaduueckue CpeAcTBa [Jisl BBIPAKECHUS CYXKICHUN
Y HaTJIATHOTO UX MpeACTaBICHUS.

[Ipy u3yyeHUM MaTEeMaTHKH OCYIIECTBISETCS OO0IIee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEHCTBUTEIBLHOCTH, MPECTABICHUAMH O MIPEAMETEe U METOJaX MAaTeMaTHKH,
UX OTJIMYUU OT METOJIOB APYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATHUKH JIJIs1 PEILICHHS] HAYYHBIX Y IPHUKIAJIHbBIX 33a4.

[IpuopureTHpIMU LEIAMH OOydYeHHs MaTreMaThuke B 5—9 Kiaccax SBISIIOTCS:

dbopMHpOBaHKE IIEHTPAJIBHBIX MAaTEeMaTHYECKUX TMOHSITHHN (YHCIIO, BEIUYMHA,
reoMeTpuyeckas ¢urypa, nepeMeHHasi, BEpPOSTHOCTb, (DYHKIHs), OO0ECreYrBaIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUYECKOT0 00pa3oBaHus 00y4aroIuXCs;

HOJBEJCHUE OOyJyaromMXcsd Ha JOCTYIIHOM JJisi HUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KAIOIIEro MUpa, MOHUMAaHWE MAaTEMAaTUKU KaK 4acTu
oO1el KylbTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0yyaroumxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS,
MHTEpeCa K U3YUEHUIO MaTEMATHKUY;

(dopmupoBaHre (DYHKIIMOHAIBHON MaTEMaTUYECKOM TI'PaMOTHOCTU: YMEHUs
pacrno3HaBaTh NPOSBICHUS MAaTeMaTHYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEANbHBIX >KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHHUH APYTHX YYEOHBIX MPEAMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEd W 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HUX Ha A3BIKE
MareMaTHKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJENH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKHil ammapaT [Uisi pelleHus MPaKTHKO-OPUEHTHMPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH NOJyYECHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH CO/ICPKAHUS MTPOTPaMMBI 10 MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIYHCICHUS», «Anredpa» («AnreOpanyeckue BBIpAXKEHUS», «YpaBHEHUS
U HepaBeHCTBay»), «Dyukiumy, «l'eomerpus» («I'eomerpuueckne QGuUrypsl m ux
CBOMCTBa», «3MepeHre reoMeTpruuecKuX BEJIMYUH»), «BeposSTHOCTh M CTAaTUCTUKAY.
JlaHHbBIE JIMHUW Pa3BUBAIOTCS MapajljIeNIbHO, KaXJaas B COOTBETCTBUM C COOCTBEHHOM
JOTUKOW, OJHAKO HE HE3aBUCMMO OJHa OT JpPyrod, a B TECHOM KOHTAaKTe
Y B3aMMOJICHCTBUM.

Copep:xaHue mporpaMMmbl IO MaTeMaTHKe, PaclpeeNIeHHOE M0 rojaM 00y4eHHUs,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHUUIHAAIBHBIM
BOoMpocaM  oOydJaromnuecss  oOpamanuch  HEOJHOKpPAaTHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TIOHSATHSIMU W HABBIKAMHM OCYIIECTBIISUIOCH TOCJIEI0BATEIBHO
M TOCTyNaTellbHO, C COOJIIOACHUEM MPUHIMIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIMCh B OONIyI0 CHCTEMY MaTeMaTHYEeCKHX MPEACTaBICHUN O0yJarommxcs,
pacupss 1 yriyosisst ee, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTE€IbHBIM YYEOHBIM
MpEeMETOM Ha YPOBHE OCHOBHOTO oOIero oopazoanusi. B 5-9 knmaccax maremarnka
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TPaJUIMOHHO N3Y4aeTCs B paMKaXx CIEAYIOIUX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «Anredpa» (BKJIOYAsi JIEMEHTHI CTATUCTUKU
u Teopun BeposTHocTel) u «['eomerpus». IIporpammoil mo maTeMaTUKEe BBOIUTCS
CaMOCTOSATENbHBIN Y4eOHbIN Kypc «BepOSATHOCTh M CTATHUCTHKAY.

OO0miee 4MCIIO YacoB, PEKOMEHJAOBAHHBIX [IJII M3YyYCHHs] MAaTeMaTHKH (0a30BBIN
YpOBEHb) Ha YpOBHE OCHOBHOTO 0O0IIero odpaszoBanus, — 952 waca: B 5 kiacce —
170 gacoB (5 uacoB B Hememio), B 6 kmacce — 170 gacoB (5 uacoB B Hemeno),
B 7 kiacce — 204 yaca (6 yacoB B Hefient0), B 8 kiacce — 204 Jaca (6 4acoB B HEJEIIO),
B 9 xyacce — 204 yaca (6 4acoB B HEJCIIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIKCHHC 06y‘IaIOHlI/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3yibTaTbl  OCBOGHHMS ~ MPOTpaMMbl O  MaTeMaTHKe
XapaKTepU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAIIEMY POCCHMCKONM MaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKECHUAM POCCUUCKHUX MAaTEMaTUKOB U POCCUUCKOMU
MaTE€MaTUYECKOM IIKOJbI, K HKCIIOJb30BAHUIO J3THUX JOCTHXKCHUM B APYTHX HAayKax
Y TIPUKJIAJIHBIX cdepax;

2) rpaxIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 005I3aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
MPEACTABICHUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHUH, IPOLEIYp TPAXKAAHCKOTO OOIIECTBa (HApUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO 3TUYECKHX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTHKEHHI HayKH, OCO3HAHHEM BAXKHOCTH MOPAIbHO-3THUYECKUX
MIPUHIIUIIOB B JAEATEIBHOCTU YYEHOTO;

3) Tpya10BO€ BOCTIMTAHHE:

YCTAHOBKOM HAa AaKTHBHOE Yy4YacTHME B PEIICHWHM MPAKTHYECKHX  3aJad
MaTe€MaTUYeCKOM  HANpaBJICHHOCTH, OCO3HAaHUEM BAXXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSKEHUUM BCEM JKU3HU JUIsl YCHEMHON mpodeccruoHambHOMI
NESTEIbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM
U TMOCTPOCHHUEM WHAMBUAYAJIbHON TpaeKTOpUHU OOpa30BaHUS M KU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3aJay, PEIICHUH, pacCyKIECHUW, YMEHHUIO BHJIETh
MaTeMaTU4YeCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO MO3HAHUSI:

OpUEHTALMEN B NEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS YEJIOBEKa, MPUPOJIbI U OOLIECTBA,
MOHUMAHUEM MaTeMaTHYEeCKOW HayKu Kak cpepbl YEIOBEUECKOU JESITEIbHOCTH, STAllOB
€€ pa3sBUTHI M 3HAYMMOCTH [UI Pa3BUTHs LHUBUIM3ALMH, OBJIAJECHHUEM SI3bIKOM
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MaTeéMaTUKM W MAaTeMaTH4YeCKOW KyJIbTypOM KAaK CpPEICTBOM IO3HAHWS MHPA,
OBJIQZICHUEM IPOCTEUIIMMH HABBIKAMH HCCIEA0BATEIBCKON IEATEIIBHOCTH;

6) ¢pusnueckoe BOCIIMTAHUE, ¢dopmupoBanue KYJbTYPbI 3[0POBbS
U SMOLMOHAJIBHOIO 0JIArOMOJIYYHs:

TOTOBHOCTBIO IPUMEHSATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS,
BEJICHUSI 3JI0POBOr0 00pasza KU3HMU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM
3aHATHH U OTABIXA, PETYJIIpHas (U3UIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOErO IpaBa Ha OWMOKY M TaKOro e IpaBa JIPyroro
YEJIOBEKa;

7) IKOJIOTHYECKO€e BOCIIUTAHME:

OpUEHTallMed Ha NPUMEHEHUE MAaTeMaTHYeCKUX 3HAaHUW I pelieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPYKAIOIEH Cpejibl, TUIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU MX
BO3MOJKHBIX TIOCJIECTBUMA JJII OKPY’KAIOIIEW Cpelbl, OCO3HAHUEM TIJI00ATBHOTO
XapakTepa SKOJOTUUYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanus K N3MEHSIIOIUMCSH YCJIOBHSAM COIMAILHOI U MPUPOIHOI CPebI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEIEICHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NE€ATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTUX JIOAEH, mpuoOpeTaTb B COBMECTHON JEATEIbHOCTU HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETCHIIMU U3 OIbITA APYTHX;

HE00XOAMMOCTHIO B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIHPOBATH
UJIEHU, IOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCJE PaHEE HE U3BECTHBIX,
OCO3HaBaTh J1e(PULUTH COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH, IMJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAILMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS
U aericTBys, (GOpMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHUSI TPOrpaMMbl IO MAaTEMATUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi y oOyuatromierocsi OyayT cOpMHUpPOBAaHBI METANPEAMETHBIC PE3YIbTaThl,
XapaKTEPHU3YIOIIMECs OBJIAJICHUEM IT03HABATEIPHBIMA YHUBEPCATBHBIMA YICOHBIMU
JEUCTBUAMH, KOMMYHUKATHUBHBIMH  YHUBEPCAJIbHBIMH  YYCOHBIMU  JCHCTBUSMU,
PETYJISTUBHBIMU YHUBEPCAITBHBIMU YU€OHBIMU JICUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS

[lo3HaBaTenbHblE ~ YHUBEpCaJbHble  ydyeOHble  ACHCTBUS  OOecrneyrBaroT
(dbopmupoBaHre 0a30BbIX KOTHUTHBHBIX MPOILIECCOB 00yYarOMUXCs (OCBOCHHE METOJI0B
MO3HAHUS OKPYXKAIOIIEro MHUpa, MPUMEHEHHE JIOTUYECKHX, HCCIeI0BaTEeIbCKUX
orepanuii, yMeHui pabotath ¢ uHpopMmalmen).
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ba3oBble Joruyeckue aeicTBus:

BBUIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIY MOHATHAMH, (POPMYIMPOBATH OIpPENCICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA NPHU3HAK KIACCU(PHUKALNUNA, OCHOBAHHS
U1l 00OOIIEHUS U CPABHEHUS, KPUTEPUH POBOJAMMOTO AHAJIN34;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BbIBATH CYXKACHUS: YTBEPAUTEIbHbIE
U OTpHIIATEeNbHbIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUMS
B (akrax, [JaHHBIX, HaONIONCHUAX W YTBEPKICHUSIX, TMpeasaratb KpUTEpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

IOPOBOJNUTH BBIBOJABl C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIE€TyKTHUBHBIX
Y UHAYKTUBHBIX YMO3aKIJIFOUCHHUI, YMO3aKIIFOUECHUH 10 aHAJIOTHH;

pa3buparh  J0Ka3aTeabCTBA  MATEMAaTUYECKUX  YTBEPXKACHUUA  (TpsMble
U OT NPOTUBHOIO), TPOBOJUTH CAMOCTOSITENIBHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTreMaThyeckux (pakTOB, BBICTpAWBATh aAPryMEHTALUIO, MPUBOJUTH MPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh CIIOCOO pelieHus yueOHOHM 3a/auu (CpaBHUBATh HECKOJBKO BapUAHTOB
penieHusi, BHIOMpaTh HauboJee MOAXOAAUIMI ¢ YYETOM CaMOCTOSITENIbHO BBIIEIECHHBIX
KPUTEPHEB).

ba3zoBble ucciienoBarebCKue 1efiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEJAOBATEIbCKUN WHCTPYMEHT TMO3HAHUS,
(GbopMyIUPOBATh BOMIPOCH, (PUKCHUPYIOIIHE MPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSITEIIEHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE;

IIPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOTr0 OOBEKTa,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

CaMOCTOSATENbHO (OPMYJIHPOBATh OOOOIIEHUS ¥ BBIBOJABI 1O pe3yJbTaTaM
MIPOBEICHHOTO HAOJIOIEHUS, UCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TIpollecca, a TakKe BBIJIBUTATH
MIPEAIOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MH(OpPMAIMH,  JaHHBIX,
HEOOXOMMBIX JIUTS PEIICHHMS 3a1a4H;

BBIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTh W WHTEPIPETHUPOBATH
MHOOPMAITHIO PAa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOMPATh (HOpPMY TIpeCTaBlIeHUsS WHODOPMAIMU U WLTIOCTPUPOBATH pEIlacMbIe
3a/layu CXeMaMHu, TuarpaMmmMamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMY,
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OLICHHMBATh HAJEKHOCTh MH(POPMALIUU IO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIEM
Wi chopMyTMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBHS
KoMMyHHKaTUBHBIE  yHHMBEpCaJbHbIE  Y4YEOHbIE  JIEHCTBUS  0OOECIEUMBAIOT
C(OPMHPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YYaIOIUXCA.

OoO1menue:

BOCIIPHHUMAaTh U (OPMYJIUPOBATh CYKJICHHUS B COOTBETCTBHHM C YCJIOBHUSMHU
U TEeJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS TI0 XOMY PEIICHUS 3a7a4d U IOTYyYECHHBIM
pe3yJybTaTam;

B XoJe OOCYXIEeHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOU TEMHI,
MpoOJIeMBbI, pENIaeMON 3a/1ad, BHICKA3bIBATh WJICH, HAICIICHHBIC HA TIOWCK PEIICHUS,
COTIOCTABJISATh CBOM CYXICHHUS C CYXICHHSIMH JPYTdX YYacTHUKOB JIHAaJiora,
0OHapyXUBaTh pa3IudYUe U CXOJICTBO IMO3UIUI, B KOPPEKTHOU popme GopmyaupoBaTh
pa3Horjacus, CBOM BO3PaKEHUS,

IPEACTaBIATh PE3yNbTaThl PEIICHUS 3a7adyd, HKCICPUMEHTAa, HCCIICIOBaHMS,
MPOEKTa, CaMOCTOSTEIBHO BHIOMPATh (OpMaT BBICTYIUICHHS C YYETOM 3aJa4
MIPE3CHTAINHA U OCOOSHHOCTEH ayTUTOPHUH.

CorpyaHuuecTno:

MMOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON paOOThI
MIPHU PELIEHUHU Y4E€OHBIX MaTEMAaTUYECKHX 3a]1ay;

OPUHAMATh LEeJdb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OpPraHU3alUIo
COBMECTHOI paldOThI, pacpeensiTh BUAbI padoT, JOrOBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (0OCYkIeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IUTYPMBI U IPYTHE), BHIMOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHUMH WICHAMH KOMaH/bl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
IPOAYKT [0 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
PerynsTuBHbIe yHUBEpCalbHbIE YdeOHbIe AeHCTBUsI 00ecreunBaroT (HOpMHUpPOBaAHHE
CMBICJIOBBIX YCTAHOBOK U ’KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTaBJISATh TUTaH, aJITOPUTM peIIeHUs 3aja4du (MU €ro 4acTh),
BBIOMPATh CMOCOO PpEIICHUS C YYETOM MMEIOMIUXCS PECypCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C y4EeTOM
HOBOM MH(pOPMAIIUH.



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

CaMOKOHTPOJIBb:

BJIQJETh CIIOCOOAMHM CaMONPOBEPKH, CAaMOKOHTPOJS Mpouecca M pe3yJibrara
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;

NPEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPHU PEIICHUU 33]auH,
BHOCHUTh KOPPEKTHUBBI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH IIOCTABJICHHOW LIETHU
U YCJIOBUSAM, OOBACHSTH MPUYUHBI JOCTHUKEHUS WIM HEAOCTHXKEHUS 1IE€JIH, HaXOIUTh
OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAMMBI MO MaTeMaTHKE MPEICTaBICHBI
Mo rojlaM OOy4YeHHsI B paMKax OTAENIbHBIX Y4eOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematuka», B -9 kiaccax — KypcoB «Anredpa», «I'eomerpus», «BeposTHOCTD
U CTaTUCTHUKAY.
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®EJIEPAJIBHASI PABOYAS IPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHEIMH UENAMU OOYYEHHUSI MareMaTHKe B 5—6 Kiaccax sIBIISIOTCS:

nponoJKeHne (OPMHUPOBAHUS OCHOBHBIX MaT€MaTHUECKUX MOHSTUN (YUCIIO,
BEJIMYMHA, TeoMmeTpuueckas  ¢urypa), oOecrmeynBarOmuX  MPEEeMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHus 00yUaIOIUXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0y4aronmxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, MHTEpeca K H3YUEHHUIO
MaTeMaTuKu;

HOJBEICHUE OO0YyYaloImuXcsd Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaTEMAaTHUKH U OKPYKAIOIIETO MUPA;

dopmupoBanrne (GYHKIIMOHATBPHOW MaTEMaTHUYECKOH TPaMOTHOCTHU: YMEHHS
pacrmo3HaBaTh MaTeMaTHYeCKHe OOBEKThI B pEaJbHBIX JKU3HEHHBIX CHUTYyalHsX,
IPUMEHSTh OCBOCHHBIE YMEHUS /JIsl pPELICHUS MNPAaKTUKO-OPUEHTUPOBAHHBIX 3aj]ad,
MHTEPIPETUPOBATh TOJNyUYECHHBIE pE3YyJbTaThl M OILIEHWBAaTh HMX Ha COOTBETCTBHE
IPAKTUYECKON CUTYalUu.

OcHOBHbIE JIMHUM COJEpP)KaHHUA Kypca MaTreMaTuku B 5-6 Kkjaccax —
apudmeTnyeckass M TeOMETpPHUECKas, KOTOPbIE Pa3BHBAIOTCS MapaJUICIbHO, KaKaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO, HE HE3aBUCHUMO OJHA OT JPYIoH,
a B TECHOM KOHTaKTe€ M B3aUMOJEHCTBUHU. Takke B Kypce MaTEeMaTHKU MPOUCXOIHT
3HaKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHOW CTATUCTUKH.

N3yuenne apudmeTndyeckoro marepuaja HAYMHAECTCS CO CHUCTEMAaTH3aluu

U Pa3BUTHUS 3HAHUN O HATYpaJIbHBIX UMCJaX, MOJYyYEHHBIX Ha yYpOBHE HAdaJbHOTO
obmiero obpazoBanus. [Ipu 3TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIHHON TEXHUKU
u  GOpMHUPOBAHHE HOBBIX TEOPETUYECKHX 3HAHUM COYETaeTcss C pa3BUTHEM
BBIUMCIIUTEIBHOM KYJBTYPbl, B YaCTHOCTM C OOyYE€HHEM TMpOCTEHIINM NpHUeMam
NPUKUIKA W OLEHKM pe3ylbTaToB BBIUUCICHUH. M3ydeHne HaTypalbHBIX YHCel
npoaoJIKaeTcs B 6 Kiacce 3HaKOMCTBOM € HaYaIbHBIMU MOHATUSIMU TEOPUU JAEITUMOCTH.
Hauano u3ydeHusi 0ObIKHOBEHHBIX U JICCATUYHBIX IPOOEH OTHECEHO K D Kiaccy. ITO
HEepBbIN ATl B OCBOEHUH JpOOeit, KOoraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
NOHATUSAMU TeMbl. [Ipr 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX APOOEil B MOJHOM 00bEME
NPEIIIeCTBYET U3YUCHHIO JTECATHYHBIX IPOOEH, 4TO 1eaecoo0pa3HO ¢ TOYKH 3pEHUs
JIOTUKU HW3JI0KEHUS YHUCIOBOM JIMHUM, KOTJa MpaBujia JACUCTBUN C JECATHUYHBIMU
IpOOSIMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMU aITOPUTMAMU BBITIONHEHUS JTEHCTBHIA
C OOBIKHOBEHHBIMH JApPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMH PACIIUPUT
BO3MOXXHOCTH 71l TIOHWMaHHUsI OOYYarOIIMMUCS MPHUKIAJHOTO TPUMEHEHUS HOBOU
3alliCU TPU M3YYEHUH JPYTUX IMPEAMETOB U IPU MPAKTUYECKOM HCIIOJIb30BAHUU.
K 6 xmaccy oTHeceH BTOpOM »dTall B HU3YYEHUH JpoOed, Trae MPOUCXOAUT
COBEPIIICHCTBOBAHNE HABBIKOB CPaBHEHHUS U MTPE0Opa30BaHus ApoOeii, 0CBOSHNE HOBBIX
BBIUHCIUTENBHBIX QJTOPUTMOB, OTTAaYMBAHUE TEXHUKU BBIYUCICHUN, B TOM YHCIE
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3HaYEHUN BBIPAKCHUN, COAEPKAIIUX U OOBIKHOBEHHBIE, U JECATHYHBIE ApoOH,
YCTaHOBJICHHE CBSI3E€H MEXIy HUMH, pACCMOTPEHHE MPUEMOB PEIICHHs 3a7a4 Ha TPOOH.
B nauaine 6 kiiacca npoMCXOAUT 3HAKOMCTBO C MTOHSATHUEM MPOLICHTA.

OCO00EHHOCTBIO M3YUYEHUS MOJOKUTENbHBIX U OTPUIIATENIbHBIX YHCEIl SIBISETCS TO,
YTO OHM TaKK€ MOTYT paccMaTpuUBaThCs B HECKOJBKO 3TamoB. B 6 kiacce B Haudaie
n3ydeHus: Tembl «llo0KHUTENbHBIE U OTPULIATENBHBIE YMCIIA» BBIACISIETCS MOATEMA
«llenple 4wncna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPHULATEIbHBIMUA YHCIAMHU
Y IEWCTBUSIMU C MOJIOKUTEIbHBIMHU U OTPULATEIbHBIMUA YHCIIAMU POUCXOUT HA OCHOBE
COZIEPKATEIBHOIO MOJAXO0/a. DTO MO3BOJSIET HA JOCTYIIHOM YPOBHE I03HAKOMUTH
oOy4JaronMxcsi MPakTUYECKH CO BCEMH OCHOBHBIMHM IMOHSTUSIMHU TEMBI, B TOM YHCIIE
¥ C TMpaBUJaMH 3HAKOB TMPHU BBHIMOJIHEHUU apuMeTnyeckux neicTBuil. M3yueHue
paIMoOHANBHBIX YKCcel OyET MPOJOIIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMHM pEIIEHHIO TEKCTOBBIX 3aJay B S5—6 Kiaccax HCIOIb3YIOTCA
apudmernyeckue npuemsl pereHus. [Ipu oTpaboTke BEIYUCIUTENFHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 3aJa4l CIEAYIOIIMX BUIOB: 33/1a4 HA IBUKEHUE,
Ha YaCTH, Ha IOKYNKHU, Ha pabOTy U MPOU3BOJUTEIBHOCTD, HA ITPOLIEHTHI, HA OTHOILIECHHUSI
u nponopuuu. OOyyarommecss 3HaKOMSTCS ¢ MPUEMaMH pEIIeHHs 3aJad nepedopom
BO3MO’KHBIX BapHaHTOB, y4arcs paboTaTh ¢ MH(pOpManuei, IpeIcTaBIeHHON B popMe
TaOJUIl WK JUarpaMM.

B mporpamme yueObHOro kypca «Maremartnka» MNpeaycMOTpPEHO (HhOpMHUpPOBAHUE
MPOIEIEBTUUECKUX alnreOpandecKkux MNpe/cTaBleHnid. bykBa Kak CUMBOJI HEKOTOPOIO
yycia B 3aBUCHUMOCTM OT MAaTE€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCHOJIB3YETCA MPEXKIAE BCEro s 3alucH OOIIUX
YTBEPKICHUM U MPEAJIOKEHUH, POPMYJI, B YACTHOCTH AJI1 BBIYMCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B mporpamme yueOHOro kypca «MaTemaTuka» NpencTaBlieHa HarJsaHas
reOMETpHs, HAlpaBJICHHAs Ha pa3BUTHE OOPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUs, N300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I'€OMETPUH,
KOTOPBIA  OCYIIECTBJISIETCS HAa  HArJBIIHO-NPAKTUYECKOM  YPOBHE,  OIHMPAETCs
Ha HAMSIHO-O0pa3HOe MbIIUIeHHE oOyvaroumxcsa. bosblias posib  OTBOJUTCS
MPAKTUYECKON JEeSATeIbHOCTH, ONBITY, 3KCIIEPUMEHTY, MoAenupoBannto. O0yuaroluecs
3HAaKOMATCA C T€OMETPUYECKUMH (UTypaMHu Ha IUIOCKOCTH M B NPOCTPAHCTBE, C UX
MPOCTEUIIMMU  KOHPUTYypaIsiMy, ydarca u3o0pakaTb HMX Ha HEJIMHOBAHHOU
U KJIeT4aToi Oymare, pacCMaTpUBaIOT UX MpocTeiiue cBoMcTBa. B mporecce nzydeHus
HarJISITHOW T€OMETPUHM 3HAHUS, MOJIyYeHHbIE OOYyYaloIIMMHUCA Ha YpPOBHE HadajibHOIO
o01ero 00pa3oBaHmMsl, CHCTEMATU3UPYIOTCS 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IUTaHy B 5—6 Kjlaccax U3y4aeTcss HHTETPUPOBAHHbIN peMeT
«MaremaTuka», KOTOPbIA BKJIIOYAaET apU(PMETHUYECKUN MaTepHall M HATJISAHYIO
Tr€OMETPHUIO0, a TaKXKe MPOINEAECBTUYECKUE CBEACHHUS U3 anreOpbl, 3JIEMEHTHI JIOTHUKU
Y Ha4aJjia OMUCAaTEIbHON CTATUCTUKMU.

OO6iee yncao 4acoB, PEKOMEHI0BaHHBIX JJIs1 M3ydeHus: MmaTeMatuku, — 340 JacoB:
B 5 kimacce — 170 wacos (5 vacos B Hezieno), B 6 kitacce — 170 gacos (5 yacoB B Hezeio).
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COAEPKXAHUE OBYYEHUA
5 KUIACC

HarypaabHble 4yucIa U HYJIb

Harypanpnoe wuyuncnmo. Psg wHatypanpHbix uuncen. Yucimo 0. HM3obOpakenue
HaTypaJIbHbIX YKMCEl TOYKAMHU Ha KOOPJIMHATHOU (UHUCIOBOM) MPSAMOIL.

[lo3unmonHas cucremMa cuucieHus. Pumckas HyMmepaumss Kak IpUMED
HETIO3ULMOHHOM CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucreMa CUUCIICHMUS.

CpaBHEHHME HATypaJIbHBIX 4YHCEJ, CPAaBHEHHE HATYypPAJIBHBIX YHCEI C HYJIEM.
Cnioco0bl cpaBHEeHHSI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CrnoxeHre HaTypalbHBIX YMCEJ, CBOWCTBO HYJISI IIPU CIIOKEHUHU. BprunTanue Kak
NENCTBUE, OOpATHOE CIOKEHHIO. YMHOXEHUE HATypaJbHBIX YHCEJN, CBOWCTBA HYJIA
M EIMHMIBI TpH yMHOXKEHHMH. JleleHne Kak JelcTBHEe, OOpaTHOE YMHOXKEHHMIO.
KoMnoneHTsl neiicTBuil, cBA3b Mexay HUMHU. [IpoBepka pesynbrata apupMeTu4ecKoro
neiictBus. [lepemecTurenbHOe U COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS
Y YMHOKEHUS, PaCIpeIeTUTENHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB 111 0003HAYEHHUs] HEU3BECTHOTO KOMIIOHEHTAa M 3aIluCU
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JI0KEHUE HA MHOKUTENH. [IpocTeie u cocTaBHBIE
yucina. [Ipu3znaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEIEM. 3allMCh YNCIA B BUAE CyMMBI pa3psIHbIX
CJIAraeMbIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUN, MOPSIOK
BBITIOJIHEHNS JEeWCTBUM. lCronb30BaHME TIPU BBIUYHUCICHUSAX IEPEMECTUTEIBHOIO
U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIOKEHUSI M YMHOXKEHHS, PaCIpeaeIUTEIbHOIO
CBOWCTBA YMHOKECHHUSI.

Jpoon
[IpencraBienune o ApoOU Kak crocoOe 3amucH 4acTu BeUYUHbI. OOBIKHOBEHHBIE

npo6u. [lpaBunbHble W HenmpaBwiIbHBIE ApoOu. CMemanHas ApoOb, MpeiCcTaBICHUE
CMEIIaHHOW JpoOW B BHUJEC HENMPaBUIBLHOW APOOM W BBIJEICHHUE IEJ0W YacTU 4Yuciia
W3 HemnpaBwibHOW ApoOu. M3o00pakeHue napoOeil ToukaMu Ha YHUCIOBOM MPSMOM.
OcHoBHoe cBoiictBo apobu. Coxpamienune napoOei. IlpuBenenue npoOW K HOBOMY
3HameHaTeno. CpaBHEHHE APOOECH.

CrnoxeHnue W BblYMTaHHE JpoOeil. YMHOXKEHHE M JelieHHe JpoOeil, B3auMHO-
obOpatHble apodu. HaxoxaeHue 4acTu 1eI0ro U 1eJI0T0 MO €ro YacTH.

Hecatuunas 3amuch ApoOei. IlpencraBieHue paecsATUYHONM ApoOM B BHUJE
0ObIKHOBEHHOU. M300pakeHne NECATUYHBIX ApOoOed TOYKaMU Ha YKMCIOBOM MPSMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmernueckue AEHCTBUS C JECATUUYHBIMU Jpo0siMu. OKpyTrieHUue IeCITUIHBIX
Ipooeit.
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PenreHnune TeKCTOBBIX 33124

Pemenre TEKCTOBBIX 3adad apu(PMETHICCKUM CIIOCOOOM. Pemienue JTOrud4ecKkux
3aiad. Pemenue 3amau mnepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemienue 3agay, coaepkainx 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMUUHBI: CKOPOCTD,
BpeMsi, paCCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTh. EAMHUIIBI M3MEPEHUS: MAaCChI,
o0beMa, 1IeHbI, PaCCTOSIHUS, BpeMEHHU, CKOpOCTU. CBA3b MKy CAMHUIIAMH U3MEPEHUS
Ka)kJ101 BEJIMYHHBEI.

Pemienne oCHOBHBIX 3aJ1a4 Ha JAPOOH.

[Ipencrapienue TaHHBIX B BUAE TAOUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yTOJI, JIOMaHast, MHOTOYT OJIbBHUK, OKPYKHOCTb, Kpyr. Yrou. [IpssMon, ocTpblid, Tyroun
Y Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUYECKHE €IMHUIBI JUINHBL. J[IMHA JIOMaHOW, NEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne 1 NOCTPOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJbHUK, O paBEHCTBE QUTYP.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(UTrypaiuii u3 yacteu mpsiMmoil, OKpy»KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTon Oymare.
Hcnonp30BaHKe CBOWCTB CTOPOH U YIVIOB IIPSIMOYTOJIbHHUKA, KBAIpaTa.

[nomans NpAMOYTOJIbHUKA 151 MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX
U3 MPSAMOYTOJIbHUKOB, B TOM 4Hclie (DUTYyp, M300paKEHHBIX Ha KJIEeT4aTroll Oymare.
Enunuiibl n3mepenus mioniaau.

Harnsinaele mpenctaBieHUss O TPOCTPAHCTBEHHBIX (UTypax: NPsIMOYTOJIBHBIH
napajuienenumnesa, Kyo, MHOrOrpaHHUKU. M300pakeHne mpocTeHmXx MHOTOTPAaHHUKOB.
Pa3BepTku ky6a u napamnenenunena. Co3manue MoJeineil MHOTOTpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUAJIOB).

O06beM MpsIMOYTOJILHOTO Napajiienenurnena, Kyoa. Enuauiibpl usmepeHus: oobema.

6 KJIACC

HartypajbHble yncia

ApudmMernueckne ACUCTBUS C MHOTO3HAYHBIMH HATypalbHBIMH YHCIIAMH.
YucrioBble BBIpaKEHUS, TOPSIOK JEUCTBHM, MCIOIb30BaHUE CKOOOK. Mcmonp3oBaHue
IIPA BBIYUCIIEHUSIX MEPEMECTUTEIIBHOTO W  COYETATEIBHOIO CBOWCTB  CJIOXKEHHUS
Y YMHOXKEHHUSI, paclpeIeIUTEILHOIO CBOMCTBA YMHOXKEHUsI. OKpyIJIeHuE HAaTypaJIbHBIX
quced.

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HauMEHbIIee ol1iee
KpaTHoe. JleTuMOoCTh CyMMBI U pou3BeAeHUs. JleneHrne ¢ 0CTaTKOM.
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Apoodu
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JIpoOHW, COKpalieHue IpoOeH.

CpaBHenne u ymnopsaounBaHue napoOeii. Pemienue 3agad Ha HaXOXKIEHUE YaCTH
OT IIeJIOTO W IeNIoro Mo ero 4vactd. [lpoOHoe dYHCIo Kak pe3yiapTarT JelieHHs.
[IpencraBneHne ecATUYHON IpoOM B BUIE OOBIKHOBEHHOW IpoOUW M BO3MOXKHOCTD
npe/CcTaBiICHUsT OOBIKHOBEHHOM Jpobu B BuAe aAecaTuyHou. Jlecstuunbie apoOu
1 MeTpudeckas cucremMa Mmep. Apudmerudeckue NEHCTBHS M YKCIOBBIE BBIPAKEHHUS
C OOBIKHOBEHHBIMH U JECITHUYHBIMH JPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHoleHUU. Macmita0, nponopuus. [Ipumenenue
HpOTNOPLUUI MPU PEIICHUH 3a/1a4.

[lonsiTe mporeHTa. Boluncienue mpoIlleHTa OT BETUYMHBI U BEJIMYMHBI MO €€
HpPOIIEHTY. BbIpa)keHWe TPOLIEHTOB JAECATHUHBIMU JApoOsimu. Pemenue 3amau
Ha TPOIICHTHI. BripakeHne OTHOIICHNS BETUYHH B MTPOLIEHTAX.

IHonoxuTebHbIC U OTPULATENbHBIC YHCJIA

[TonoxurensHble W oOTpuUAaTeNnbHble 4Yucia. llensle uymcia. Monynp 4yucna,
reoMeTpruYecKas HHTepHpeTauns Moayss uncia. M3o0paxeHue yucen Ha KOOpAUHATHOM
npsamMoil. YucnoBele mpoMexyTku. CpaBHeHue uucen. ApupMeThuyeckue AercTBUs
C TOJIOKUTEJIbHBIMU ¥ OTPULIATEIbHBIMH YU CIIaAMHU.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U (GuUryp Ha KOOpAMHATHOMN
IIJIOCKOCTH.

bykBeHHbBIE BhIpaKeHUs

[Ipumenenve OyKB aJis 3alMCH MaTeMAaTUYECKHX BBIPAKCHUN W TPEIJIOKECHUN.
CpoiictBa apudmMeTHuecKuX JeHUCTBUNA. bDyKBEHHbIE BBIPDAKEHHS W  YHUCIOBBIE
ITOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKJCHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl NEepUMETpa W IUIOMAAM HPSIMOYrOJIbHHUKA, KBajpara, o0bema
napajienenuneaa u Kyoa.

PeieHnue TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3adad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHuuecKux
3a1a4. Pemenue 3a1au mepebopoM BCeX BO3MOXKHBIX BAPHUAHTOB.

Pemenue 3agay, coaepxainx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsi, PaCCTOSIHHE, IIeHa, KOJTMYECTBO, CTOUMOCTb, ITPOU3BOIUTEILHOCTD, BpeMsl, 00beM
paboThl. EquHUIIBI U3MEpPEHUs: MAacChl, CTOUMOCTU, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CB43b MEXy €AUHUIIAMHA U3MEPEHUS KOXKI0W BETUYHHBI.

Pemrenue 3amay, CBsI3aHHBIX C OTHOUIEHUEM, MPOMOPILUOHAIBHOCTHIO BEJIWYHH,
MIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOH M TIPOIICHTHI.

OueHka W TpUKHUAKA, OKpyrjeHue pesyiabrara. CocTaBiieHue OyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aa4U.

IIpencraBierre JaHHBIX C IOMOINBIO TaOmwmi W guarpamMMm. CronbOuartbie
JarpaMMbl: YTEHHE U NTOCTpOEHHE. UTeHUE KPYTrOBbIX AUarpaMm.
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Harasignas reomerpust

Harnsgusie npencraBienus o Gurypax Ha IUIOCKOCTU: TOYKa, MpsAMas, OTPE30K,
Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTD,
KPYT.

B3auMHOe pacrosiokeHue JBYX MPSMbBIX Ha IUIOCKOCTH, MapajlieJIbHbIE MPSMBIE,
NEPIICHIUKYJIIPHBIE IIpsiMble. M3MepeHue pacCTOSHAN: MEXKAY IBYMsI TOUKAMM, OT TOUKH
710 MIPSIMOM, JIJIMHA MaplIpyTa HAa KBAJAPATHON CETKE.

MN3mepenre © IOCTPOCHHE VYIJIOB C IOMOLIBIO  TpaHCHoptupa. Bumsl
TPEYTOJIBHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJIbHBINA, TYHOYIOJbHbIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUI. YEThIPEXYyTrOJIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. 1IpsIMOYTOJIbHUK,
KBaJpaT: UCIOJb30BAaHUE CBOMCTB CTOPOH, YIJIOB, nauaroHaneil. 3o0paxenue
reOMETpUYECKUX (QUIryp Ha HEIMHOBAaHHOW OyMmare ¢ HCHOJb30BaHUEM ITHPKYII,
JMHEHNKH, yroibHUKA, TpaHcnopTupa. [loctpoenus Ha kier4yaroil Oymare.

[lepumerp MHoroyronbHuka. [loHdaTne 1uiomaau (Urypel, €AUHUIBI U3MEPEHUS
wiomwaau. [pubnmxeHHoe u3MepeHue miomand Guryp, B TOM 4UCJI€ Ha KBaJIpaTHOU
cetke. [IpubnmxeHHoe n3MepeHne JUIMHbI OKPY>KHOCTH, ITUIOIIAN Kpyra.

CummeTpus: IeHTpaabHas, OCeBas U 3€pKajbHasi CUMMETPHUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsgable npeactaBiaeHus 0 NpOCTPaHCTBEHHBIX (hUrypax: napajuieienumnen, Kyo,

npu3Ma, nupamuaa, KOHyC, IIWIMHIP, map U cpepa. M3o00paxkeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, HIUIUHAPA U KoHyca. Co3anue mojaenen
OPOCTPAHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTEPUAIOB).

[Touste oObema, enuHUILI H3MepeHuss obObema. OO0beM NPSAMOYTOILHOIO

napajienenumnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS MPOrpaMMBbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 Kjacce.

Yucsia v BbIYUCICHUSA

[TonumMaTe U MPaBWIBLHO YMOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypajIbHBIMH
YuCcIaMy, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAIOYMBATh HATYPAJIbHBIE YUCJA, CPABHUBATH B MPOCTEHIINX
Cily4yasx OOBIKHOBEHHBIE IPOOH, ECITUUHBIC TPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) MPSAMOI C COOTBETCTBYIOIIUM €i
YUCJIOM M W300pakaTh HATypaJbHBIC YMCIa TOYKAMHU HA KOOPAWHATHOW (YMCIIOBOM)
IIPSIMOM.

BoemmonasaTe  apudmernueckue — IEHCTBUS ¢ HATYpPalIbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BrINoaHATE IPOBEPKY, NPUKUJIKY PE3YIIbTATA BHIUMCICHUN.

OKpyIJIsTh HaTypaJibHBIE YKCIIA.
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PenreHnune TeKCTOBBIX 33124

Pemate TekcTOBBIE 3amaud  apUOMETHUYECKHM CIIOCOOOM M C  TTOMOIIBIO
OpraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemats 3amauu, comepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYHUHBI: CKOPOCTD,
BpeMsi, paCCTOSIHUE, 1IeHa, KOJUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3allMCH, CXEMBI, TAOJIUIIbI, 0003HAYECHHUSI IPU PEILICHUY 3a/au.

[Tonp30BaThCS OCHOBHBIMHU €IMHHUIIAMH W3MEPEHHUS: IIEHbI, MAacChl, PACCTOSHUSI,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €IMHUIILI BEJIMUUHBI YEPE3 IPYTHE.

N3Bnekath, aHanu3upoBaTh, OIEHUBATh HMHGOPMAIMIO, MPEICTABICHHYIO
B TabnuIle, Ha CTOJIOYATON AUarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIC aHHEIC,
MCII0JIb30BaTh JaHHBIC IIPU PEIICHUH 3a]1a4.

Harasignas reomerpus

[Tonb30BaThCsA r€OMETPUUECKUMHU MOHATUSAMU: TOUKA, MIpsiMasi, OTPE30K, JIyd, yTroJl,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpuUMEpHl OOBEKTOB OKPYXAIOUIET0 MHpa, HMEIMUX (opMy
M3YYCHHBIX TEOMETPHUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIJIaMHM: BEpIIMHA CTOPOHA,
C MHOTOYT'OJIbHUKaMU: YTroJl, BEPIIHHA, CTOPOHA, IUAarOHAJIb, C OKPY>KHOCTBIO: paguyc,
AUaMeTp, LIEHTP.

N300paxxaTh N3y4eHHbIE TEOMETPUYECKHE (PUTYPBI HA HEIMHOBAHHOM U KJIETYATOU
Oymare ¢ TOMOMIBIO IIUPKYIIS U THHEHKH.

Haxomute AAMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C TOMOIIBIO
JMHEUKH, CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aJIaHHOTO pajyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHMKA, KBajpara JJisl UX
MOCTPOEHUS, BEIUNCIICHUS TJIOLAAN U IEPUMETpA.

Brraucnsats mepuMeTp  Iioma s KBaapara, IpsMoyroibHHUKa, (PUTYp, COCTABIEHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM YHCII€ PUTYD, N300pa)KEHHBIX HA KJIETYaTON Oymare.

[lonp30BaTbcsi OCHOBHBIMH METPHUUECKMMH E€AMHHULAMH W3MEPEHMs JJTUHBI,
TUTONIA/IN; BBIPAXKaTh OJHH €IUHUIIBI BEJTMUUHBI Yepe3 IpyTrHe.

Pacno3naBaThe mapasuienenurnen, Ky0, HCIOIb30BATh TEPMUHOJIOTHIO: BEPILIHHA,
pedpo TpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MapasuieNenunena, Kyoa.

Beraucnsate  obvem KyOa, Tapamienenunena 1o  3aJaHHBIM — MU3MEPEHUSM,
MOJIb30BaThCS €AMHUIIAMU U3MEPEHHS 00beMa.

Pemate  HecnoXkHBIE 337aud  HAa U3MEPEHUE TEOMETPUYECKUX  BEJIMYMH
B MIPAKTHYECKHUX CUTYaIUsIX.

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 6 Kiacce.

Yucia v BbIYMCTICHUSA

3HaTh W TIOHMMATh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMU BHUJIAMH YHCEII
U CIoco0aMu UX 3alucH, MEePEXOIUTh (€CJIU ATO BO3MOXKHO) OT OJHOU (POPMBI 3alUCH
4yyciia K Apyromu.
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CpaBHUBATH U YIOPSAJOYUBATS LIE€TIbIE YMCIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHMBAThH YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHATE, coueTasi yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(PMETUUECKUE NEUCTBUS
C HaTypaJbHbIMU M LEJNBIMU YUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMH,
ITOJIOKUTENIBHBIMU M OTPULIATEIIBHBIMU YU CIIAMM.

BBIYNCIATE 3HAYEHUS YMCIOBBIX BBIPAKEHWM, BBINOJHATH NPUKHUIKY U OLICHKY
pe3ysibTaTa BBIYMCICHUHM, BBIINOJHATH NPeoOpa30BaHUSl UHUCIOBBIX  BBIPAXKECHUIM
HA OCHOBE CBOWCTB apHU(PMETHUUECKUX TECHCTBUH.

COOTHOCHTh TOYKY Ha KOOPAMHATHOW IPSMOM C COOTBETCTBYIOIIMM €U YHCIOM
Y U300paKkaTh YUCIIa TOYKAMU HAa KOOPJIWHATHON NPSIMOW, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU HTOU
TOYKHU.

OKpyTasTh LENble Yucia U JECATUYHbIE APOOH, HAXOIUTh TPUOIUKEHUS YUCE.

YucsoBbie 1 0yKBEHHbIE BbIPAKEHMSI

[TonumaTtes U ynoTpeOJsATh TEPMHHBI, CBSI3aHHBIE C 3aMKHCHIO CTEMEHU YHUCIIA,
HaXxOJUTh KBaJpaT M KyO 4YHCIA, BBIUUCIATH 3HAYEHUS YHCJIOBBIX BBIPaXXCHUH,
coAEepKalIUX CTCTICHHU.

[Tonb30BaThCsl NpU3HAKaMU JEITUMOCTH, PACKIAABIBATH HATYpPAIbHBIC 4YHCIA
HAa NPOCTHIE MHOXKHUTEIIH.

[Toap30BaThCS MacIITaOOM, COCTABIATH IIPOIIOPIIUU U OTHOIIICHUS.

Hcnonb3oBaTth OyKBBI IS OOO3HAUCHHS 4YHCEI IIPH 3alMCH MaTeMaTHYSCKHUX
BBIPQKEHUM, COCTaBJISATh OYKBEHHBbIC BBIpaXK€HHUS W (OPMYJIbI, HaXOAUTh 3HAYCHHUS
OYKBEHHBIX BBIPaXEHUM, OCYIIECTRIISISI HEOOXOMMBIE TTOJICTAHOBKH M IMPE0OPa30BaHMS.

HaxoauThs HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

PenieHnne TeKCTOBBIX 3a/1a4

PemaTe MHOTOIIAroBbIE TEKCTOBBIE 3341 aPUPMETUYECKUM CITOCOOOM.

Pewars 3amaum, CBA3AaHHBIE C OTHOLIEHHWEM, IMPONOPLMOHAIBHOCTBIO BEIWYMH,
MPOLIEHTAMH, pelIaTh TPU OCHOBHBIE 3a/1a4u Ha APOOU U MPOLICHTHI.

Pewmars 3agaun, coneprkalme 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYUHBL: CKOPOCTb,
BpEMsl, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTbH, IIPOU3BOJIUTEIBHOCTH, BpPEMS,
oObeMa paboThl, HCHOJB3YS apUPMETHUYECKUE JEUCTBHS, OLIEHKY, NPUKUIKY,
ITOJIb30BAThCS EANHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYHUH.

CocTaBnsTh OyKBEHHbIE BbIPAKEHUS 110 YCIOBUIO 331a4u.

W3Bnekath HHPOpMAIUIO, TPEICTABICHHYIO B TaOJIMIIAX, HA JUHEHMHOMN, CTOn0YaTOM
WO KPYroBOM  JuarpamMMax, HWHTEpPIPETUPOBATh  NPEACTABICHHBIE  JAHHBIE,
HCIIOJIb30BaTh JAHHBIE ITPU PEIICHUU 33/1a4.

[IpeacraBnsaTe MHGOPMALIMIO C TOMOLIBIO TAOHUIL, TUHEHMHON M CTOJIOUATOM JqrarpaMm.

Harasimnas reomeTpust

[IpuBonuTh mpUMEPBl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKIMUX (popmy
M3YYEHHBIX T€OMETPUYECKUX MIIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PABHBIX
¥ CUMMETPUYHBIX QUTYD.
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N300paxaTh ¢ MOMOIIBIO LUPKYJS, JUHEHKH, TPAHCIOPTUPA HA HEITMHOBAHHOMN
U KJIEeTYaTol Oymare M3y4eHHbIE INIOCKHE F€OMETpUUECKHe (DUTYphl U KOHPUTypaluH,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbCcs TEOMETPUUECKUMH TOHATHUSMU: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOJI30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHEH: OChb CUMMETPHUH, LIEHTP
CUMMETPUH.

HaxoauTh BEIMYHHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTD YIJIBI
3aIaHHOM BEJIMYMHBI, IIOJIB30BAaThCA IPU PELICHWM 3a7a4 IPajyCHOM MEpOH YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, PA3BEPHYTHIN U TYIION YIJIbI.

Bpaucnares  JMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJIBHHKA, I10Jb30BaThCS
€IUHULIAMH W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IWHUIBI U3MEPEHUS JUIMHBI 4epes
IpyTHE.

Haxomute, ncnonp3ys 4epTe:KHbIE HHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY IIyTH Ha KBaIpPaTHOMN CETKE.

Boruncnate miuomans GuUryp, COCTaBJIEHHBIX U3 MPSMOYTOJIbHUKOB, HCIOJIb30BaTh
pazOueHre Ha  NpSIMOYTOJbHMKM, Ha  paBHble  (QUIypbl, JOCTpauBaHHE
0 TPSAMOYTOJIBHUKA, IOJb30BaThCA OCHOBHBIMM EIWHUI[AMU W3MEPEHUS ILIOIIANH,
BBIPAXXaTh OJHU €JUHUILIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTue.

Pacnio3naBaTh Ha MOJENAX M M300pKEHUSAX MHUpPAMUAY, KOHYC, LMJIMHAP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOpO, TpaHb, OCHOBAHME, Pa3BEPTKA.

N3006paxaTh Ha KJIeTYaTON Oymare npsiMOyToJIbHbIN MapaJlieenuIIEe].

Boruncnate 00beM NOpSIMOYTOJIBHOTO Mapajienienuneaa, Ky0a, I0ib30BaThCs
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00bEMA;

Pemrare HecnokHble 3aJauM  Ha HAXOXKICHUE TEOMETPUUYECKHMX BEIWYUH
B IIPAKTUYECKUX CUTYaLUAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaunmenoBanue paznena |KonndectBo OcHoBHOE OcHOBHBIE BHJIBI JEATETHHOCTA O0YJaIOIINXCS
(Temel) Kypca 4acoB COJICpIKAHUE
HarypanbHble uncina. 43 Hecsatnunas Yurarsb, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHbIC YKCIIA;
JlelicTBUS C HATYpAJTIbHBIMU CUCTEMA CUMCIICHUS. | MPeAJaraTb M 00CyKAaTh CIOCOOBI YIIOPSIOUYUBAHUS YUCET.

q1CJIaMi

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

HATypaJIbHBIX YHUCEI.

Apudpmernyeckue
JICUCTBUS

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

HN300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMHU Ha KOOPJAMHATHOM MPSIMOK, HAXOAUTHh KOOPANHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypaabHOrO psiaa, urcen 0 u 1
TIPU CJII0KEHUU U YMHOKCHUH.

HUcnoab30BaTh NPaBUJIO OKPYIJICHUSI HATYPAJIbHBIX YMCEIL.
BoinosHaTh apudMeTnyeckne 1eiicTBUA C HATyPAIbHBIMHU
YUCJIaMH, BBIYHCJIATH 3HAUYCHUS YHMCIIOBBIX BBIPAKEHUM

CO CKOOKaMH H 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATh
CTETICHHU, MCIO0JIb30BATh TEPMHUHOJIOTUIO (OCHOBAHME,
MOKa3aTelib), BLIYMCIAATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPOKCHUH, MpeaJIaraTh M NPUMEHATH NPUeMbI IPOBEPKU
BBIYMCJICHHUM.

HUcnoab30BaTh NP BHIYUCIEHUSAX IEPEMECTUTEITBHOE

Y COUYETATEIBLHOE CBOMCTBA CI0XKEHUSI 1 YMHOXKCHMUS,
pacupeaeauTebHOE CBOMCTBO YMHOKEHUS;, ()OPMYJIUPOBATH
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ITepemecTurensHOE
Y COUYETATEIBHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOWCTBO
YMHOKEHHS.
Jemurenun

Y KpaTHBIE YHMCIIA,
Pa30KEeHNE YUCa
Ha MHOKUTEJIN.
Jlenenue

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

CrerneHb

C HAaTYpAJIbHBIM
MOKa3aTeJIEM.
Yucnosbie
BBIPAYKCHUS;
MOPSIOK IEUCTBUM.
Penienune TeKCTOBBIX
3a71a4 Ha BCE
apupMeTHIECKHe

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XEHHUI HAa OCHOBE CBOMCTB apU(PMETUUECKUX ACHCTBUIA.
HccsienoBaTh YuCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH FUNOTE3bI, GOPMYJIMPOBATH 0000 LIEHUS
1 BBIBOJBI 110 pE3yJIbTaTaM MPOBEICHHOTO UCCIEN0BaHUS.
DopMyJIHPOBATH ONpPeIeSIeHUs JICTUTENS U KPATHOTO,
HA3bIBATh JICJIUTENIA U KPATHBIC YKCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YHCIa; GOPMYJIUPOBATH

U IPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJIbHbIX YUCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAIbHBIX YHUCEI.
KoncTpynpoBars MaTeMaTH4YeCKHE NPEAI0KEHUS

C MIOMOIIBIO CBS30K «H», KHIIH», KECIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1aUl apUPMETHIECKUM CIIOCOO0OM,
HCMOJIb30BAaTh 3aBUCUMOCTH MEXK/Ty BEJIMUUHAMU (CKOPOCTb,
BpEMsI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepedopMyJTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIE
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETUUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBaTh X011 pEIICHUS 3a/1a4U C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC
U TTOKYIIKU

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3déuparTs, OLEHUBATH PA3JINYHbIC PEIICHHU,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oneHuBaTh I0Jy4YCHHBIN PE3YIIbTAT,
OCYILLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISL OTBET

Ha COOTBETCTBHE YCIIOBUIO, HAXOAUTH OLINOKU.

PemaTsp 3a1auu ¢ momMoIibio nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKI

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune nyiHbI
OTpE3Ka,
METPUYECKHUE
CIMHMIIBI
W3MEPEHUS JJIUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU

Y Pa3BEPHYTHIN
yribel. I3mepenne

Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, 1 M300PaKaTh C IOMOIIbIO
YEPTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE3OK, JIyY,
yTOJ1, JOMaHY0, OKPYHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB peaTbHOTO
MHUpa, UMEIOIIHNX (OPMY U3yUEHHBIX (DUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJJaHHOM JJIMHBI, YTO,
3a/ITAHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY’KHOCTb 33JJaHHOI'O pajnyca.
N3006paxath KOHPHUTypaLHH TEOMETPUIECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, MX YaCTEN HA HEJTMHOBAHHOU

U KJIeT4aToi Oymare; npeajararb, ONUChIBATH U 00CYKAATh
CI0CO0bI, AJITOPUTMBI IOCTPOCHHUS.

PacnozHaBaTh ¥ M300paxkaTh Ha HETMHOBAHHOMN
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YTJIOB.
[IpakTrueckas
paboTta
«ITocTtpoenne
YTIIOB»

U KJIE€T4aToi Oymare mpsiMoil, OCTpbIi, TYIOM, pa3BepHYTHIH
YTIIbl; CPABHUBATH YIJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAXKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUSL.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys
1U(pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue ApoOeH.
Cnoxenue

Y BBIYMTAHHE
O0OBIKHOBEHHBIX
npo0Oeit. CMmerranHas
Ipo0b. YMHOKEHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ poOHu.
Penienre TekCTOBBIX
3aJ1a4, COJep KaIluX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMEeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

YurTaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaTH, 3aIUCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacraBasiTh CMEIIAHHYIO APOOb B BUJIE HEPABUIILHON

U BBIJICJIATH LIETYI0 YacTh YKCia U3 HEMIPaBMWIbHOM Ipo0u.
BoinoHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMU JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPa)KECHUIN

Y MPEIJIOKEHUN

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHUH;
NpeaIaraTb U NPUMEHATh PUEMbI IPOBEPKHU BEIYUCIICHUIA.
IIpoBoauTH McC/IeI0OBAHUA CBOMCTB ApOOEH, ONUPasiCh

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

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAaHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TEKCTOBBIE 33/1a4H, COJIEpIKaIle APOOHBIE IaHHbIE,
Y 33/1a4¥ Ha HaXOXJEHHUE YaCTH LEJIOTO U LEJIOrO M0 €ro
YaCTH; BBISIBJISITh UX CXOJACTBA U Pa3IHYHA.
MopaeaupoBarb X0 pELICHUS 3aJa4U C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTh, pa3dupath, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYUYCHHBIN PE3YyJIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OITNOKH.
3HAKOMHUTBCS C UCTOPHUEi pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpexyroJibHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTUIO, H300PaKATH

C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICJIUPOBATh U3 OymMaru MHOTOYTOJIbHUKU.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HAa HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
[Imomane

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

TPEYrOJIbHUKA, OLIEHUBATh UX JIMHEHHBIE pa3MEpBbI.
Ber4ucjasTh: nepuMeTp TpeyrojbHUKA, IPSIMOYTOJIBHHKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE

Y TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTthb Ha HETMHOBAHHOM U KJeTyaTol Oymare KBaapar
Y IPSIMOYTOJIBHUK C 33JaHHBIMU JIJTUHAMU CTOPOH.
HcciienoBats cBOMCTBA IPAMOYTOJIBHUAKA, KBAIPATa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHHS], U3MEPEHUS], MOJICTUPOBAHHS;
CpPaBHUBATh CBOMCTBA KBAJpaTa U MPSMOYTOJIbHUKA.
KoncTpyupoBaTh MaTeMaTHYeCKHE NPeEAT0KEHUS

C IOMOUIBIO CBSI30K «HEKOTOPBII», «JTF000M.
Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSI

O MHOTOYTOJIbHUKaX, NPUBOAUTH NPUMePbI

Y KOHTPIIPUMEDBI.

HcciienoBaTh 3aBUCMMOCTB IJIOIIAIA KBAApaTa OT JJINHbI
€ro CTOPOHBI.

HUcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh IPSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTrOJIbHUKH; COCTABJATh (PUTYPHI U3 KBaIPATOB

Y TIPSIMOYTOJIbHUKOB M HAXOJUTh UX MJIOIIA/lb, pa30UBaTh
burypsl Ha IPSIMOYTOJIBHUKH U KBAJIpaThl U HAXOUTh UX
TUI0LIA/1b.

BoipakaTh BeIMUMHY IJIOIIAIA B PA3JIMYHBIX €AMHUIAX
U3MEPEHUsI METPUUYECKON CUCTEMBI MEp, MIOHUMATh

U HCIOJIb30BATH 3ABHCHUMOCTH MEXIY METPUUECKUMU
eAVMHULAMU U3MEPEHUS IIJIOIIAIN.
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3HAKOMHUTBCA C npuMepamM NpuMEHECHUA TII0IIaan
N IICPpUMCTPA B ITPAKTHICCKUX CUTYyALIHAX.

Pemarn 3aJgavm u3 peaHLHOfI JKHU3HHU, IIPpEAJaAraTb

H oﬁcymaTL Pa3jIMIHbIC CIocooObI peuICHUA 3a1a4

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JIpOOeH.

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

IIpencraBiasiTh JECATUUHYIO IPOOB B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoISIBASITH €X0ACTBA M PA3JIMUMs TPABIIT apUPMETHIECKUX
JEWCTBUY C HATYPAJIbHBIMU YHCJIAMU U AECATUYHBIMU
JIpoOsIMU, OOBACHSTH UX.

BoInosHaTh apudMeTHUECKUE NEUCTBUS C IECITUIYHBIMU
JTpoOSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yJibTaTa
BBIYMCIICHUM.

IIpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alUU BEIYUCIEHUH.

I[IpuMeHATH NPaBUJIO OKPYIJIEHHUS JICCATUYHBIX APOOCH.
IIpoBoauTH MCCJIEIOBAHMSI CBOMCTB JECATHUUHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh I'MIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMUSL.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BbICKAa3bIBAHUM.
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PemaThb TEKCTOBBIE 3a1a4H, COJEpKAILNE IPOOHBIE TaHHBIE,
Y Ha HAXOXJECHHUE YaCTU LEJIOr0 U LEJOro MO €ro 4YacTu;
BBIAIBJISITh MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a1a41 C TOMOILBIO PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

I[IpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIAMU B pEAIbHBIX )KU3HEHHBIX
CUTyalUsIX.

Kpurnyecku onleHUBATH N1OTY4YCHHbBIN PE3yJIbTaT,
OCYUIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUThH OLIHNOKH.
3HAKOMMTBCH ¢ HCTOpPHei pa3BUTHS apu(PMETUKU

Harnsinnas reometpusi.
Tena u purypsi
B [IPOCTPAHCTBE

MHOrorpaHHuKH.
N3o06paxkeHue
MHOT'OT'PaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TEJL.
IIpsAMOyYTOJIbHBIN
napajuiesienumnesn,
Ky0. Pa3BepTku kyOa
U Mapa’suiesienumea.
[IpakTrueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha yepTeKax, pUCyHKAX, B OKPY:KalolieM
MHpe TPSIMOYTOJILHBIN Mapaienenumnes, Kyo,
MHOTOTPaHHUKH, ONIUCHIBATD, HCNI0JIb3Yl TEPMHHOJIOTHIO,
OlIEeHUBATH JIMHEHHBIE Pa3MEPHI.

IIpuBoauTH NpUMeEPBI 0OBEKTOB PEATTLHOTO MUPA, UMEIOLINX
¢dbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO TapajuieenuIe1a,
KyOa.

N300pazkaTh Ky0 Ha KJIeTUaTON OyMmare.

HccnenoBarthb cBoiicTBa Ky6a, MIPSIMOYTrOJIbHOTO
napasuiesienune1a, MHOTOrpaHHUKOB, UCTIOJIb3YsI MOJIEIH.
Pacno3HaBaTh U H300pakaTh pa3BepTKU KyOa

U TIapasiesenumne/a.

MopenupoBarth Ky0 u napaienenumnesa u3 Oymaru u mpoyux
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O06bem ky0a,
PSIMOYTOJIBHOTO
napajiesenumneia

MaTepUaioB, 00BACHATH CIIOCO0 MOACITUPOBAHUSI.
Haxoauth n3MepeHusi, BBIYUCIAATD ILIONab IOBEPXHOCTH;
00beM Ky0Oa, IpsIMOYTOJILHOTO TTapasuIeIeuea;
HCCIeA0BATh 3aBUCMMOCTBL 00beMa Ky0a OT JUIMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6/101aTh ¥ NPOBOAMTH AHAJOTHH MEXY MOHATUSIMU
IO IM ¥ 00beMa, IEpUMETPa U TUIONIAIU ITOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHMIA.
Pemars 3a1aum U3 peaabHON KU3HU

[ToBTOpEeHUE M 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
00001IeHNe 3HAaHU I

BoeIyucasiTh 3HaUEHUS BBIPAXKECHHM, COAEPKAITUX
HaTypaJIbHbIE YKCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITIOJIHATH MPE0OPA30BAHMS YUCET.

Bri0upaTh cn1ocod cpaBHEHNs YU CETl, BBIYUCIICHHM,
NPUMEHSITh CBOIcTBAa apu(pMETUYECKUX JEHCTBUI

JUIS palOHAIN3alUU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMbBIX ICHCTBUI
Y CaMOIIPOBEPKY PE3yJIbTaTa BbIYUCICHUMN.

PemiaTes 3aga4mn U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [l PEIEHUS 3a1a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

Pemars 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCO0BI
pELLEHNs 33/1a4¥, BBIOMPATh PALMOHAJILHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

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

HartypanpHbie yncia 30 Apudmernueckue BoinosHsaTh apudMeTnyecKkne 1eiicTBUA ¢ MHOTO3HAYHBIMU
JeHCTBUA HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPKECHUH, COJEpKAIINX CTEIICHU.
yuciiamu. Yucnosele | BBINOJHATH NPUKUAKY H OLIEHKY 3HAUCHUN YUCIIOBBIX
BBIPKECHMUSI, BBIpAKEHUI, IPUMEHSATH NPUeMbI IPOBEPKHU PE3yibTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BLIYUCTEHUSIX [TIEPEMECTUTEIHLHOE
HCITOJIb30BaHHE U COYETaTEIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

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

Y HaMCHbIIICE
oO11ee KpaTHoOE.
JlenumocTs CyMMBbI

U TIPOM3BEICHUS.
Jenenune

C OCTaTKOM.
Penrenne TekCcTOBBIX
3a/1a4

pacnpeeMTEIbHOE CBOMCTBO YMHOKEHHUSI OTHOCUTEIHHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUYECKUX ACHUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THUIIOTE3bI.

@opMyJTUPOBATH ONPeieIeHUs JICIIUTEIISI U KPaTHOTO,
HauOOIBIIETO OOIIETO ACIUTENS U HAaUMEHBIIIETO 00IIEro
KpPaTHOT0, MPOCTOTO M COCTAaBHOTO YUCEIT; UCIIOIB30BaTh 3TH
MOHSATHUSI TIPU PEILICHUH 3a]1a4.

IIpMeHATH aJIrOPUTMBbI BEIYUCIICHUS HAaHOOJIBIIIETO OOIIETO
JIEIUTEII 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKECHUS YKCIIa Ha TPOCThIE MHOKUTEIH.
HccaenoBathb ycinoBus 1eIUMOCTA Ha 4 U 6.

HUccaenoBartp, 00cyxaarh, GopmyaupoBaTh




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHB)

1 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEICHUS
JIBYX YETHBIX YUCEIN, IBYX HEUETHBIX YUCIIC, YCTHOTO

1 HEUETHOT'O YHUCE.

HccaenoBath cBOMCTBA JSTMMOCTHA CYMMBI M IPOU3BEICHUS
qHUCel.

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

O CBOMCTBaX YHMCEJI, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS

C TIOMOIUILI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHUYECKHE MPEAT0KEHUS

C TIOMOTIBIO CBSI30K «H», «HIJIH», KECIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1a4H, BKJIIOYAIOIINE TOHSATHUS
JeTUMOCTH, apu(PMETHISCKUM CIIOCOOOM, UCIIOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MopeanpoBaTh X0/ pEIICHUS 3a/1a4H C TOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

I[IpuBoauTH, pa30MpaTh, OLEHMBATH PA3JIMYHBIC PEIICHNUS,
3aMKCH pelIeHUI TeKCTOBBIX 3aj1ay.

Kpurnyecku onieHUBaTh NIOJYUYCHHBIN PE3yJIbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, TIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
npsiIMBbIE.
Paccrosnue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300pakaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare JBe rnepeceKkaroniuecs
IIPsIMBIE, 1BE NTapaJUICIbHBIC NIPSIMBIE, CTPOUTH IIPIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPHEHIUKYISIPHYIO JaHHOM.

IIpuBoauTH NpUMeEPbI NAPALIETBHOCTH

Y TIEPIICHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIEHIUKYIISIPHBIC

Y TIapajuielIbHbIE CTOPOHBI.

MN300paxkaTh MHOTOYTOJIBHUKH C apaJUIEIbHBIMU,
NEPHEHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTosiHuEe MEXY ABYMsI TOUKaMH, OT TOUKU
J10 IIPSAMOM, IMHY IYTH Ha KBAaJPaTHOU CETKE, B TOM YHUCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue apooei.
CpaBHeHue

U yIIOPSI0YNBAHUEC
TpoOei.
Jecsatuunbie poodu
U MeTpHYecKas
cucTeMa Mep.
Apudmernueckue
JICVUCTBUS

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
TPOOSIMH.
OTHo1IEHHKE.

CpaBHUBATH U YNOPSA0YMBATH JIpoOH, BLIOMPATH CIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS TPOOHBIX YHCEN MPU UX
CpPaBHEHUH, P BBIYUCIICHUSX.

Hcnoan3oBarth gecsaTUUHbIE IpOOU TP TPeoOpa3z0BaHUU
BEJINYMH B METPUYECKON CHCTEME MEP.

BoinossaTs apudmMeTnyeckne 1eMcTBUS

C OOBIKHOBEHHBIMH U JACCATUIHBIMU JAPOOSIMH.

BeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHust 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apupMeTUUECKUX JCHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

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

OT BEJIMYMHBI

Y BEJIMYUHBI 110 €€
MIPOIICHTY.

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

OTHOIIICHUE BEJINYWH, JICTTUTh BEJIMUYNHY B TAHHOM
OTHOIIICHUM.

HaxoanTh 3kcnepuMeHTaIbHBIM IyTeM OTHOIICHHUE JJIUHbI
OKPYXHOCTH K €€ THAMETPYy.

HNuTepnpernpoBarh MacmTad Kak OTHOIICHNE BETUIMH,
HAXOJUTh MACIITA0 IJIaHA, KAPTHI M BBIYUCIISITH PACCTOSHUS,
UCITIOJIb3YsI MacIITao.

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

BoipakaTh MpoIeHTHI B Ipo0SX U JPOOH B MPOIIECHTAX,
OTHOIIICHUE IBYX BEJIUYHH B TIPOICHTAX.

BbI4ucJATHL TPOIICHT OT YKCIIA U YHUCIIO TT0 €T0 TIPOIICHTY.
OKpyriasTh IpoOU U TPOIEHTHI, HAXOAUTh MPUOIMIKESHUS
qrCell.

PemaTh 3a1a4u Ha 9acTU, IPOLIEHTHI, POTIOPIIHH,

Ha HAXOXJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
o ee ApoOu (TIPoIeHTY), Apodu (ITPOIIeHTa), KOTOPHIN
COCTaBJISICT OJ[HA BEJIMYHUHA OT JAPYTOH.

I[IpuBoauTH, pa3dupaTh, OLIEHUBATH PA3JINYHBIC PEIICHNUS,
3aMKCH PEIIeHUH TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJWYHBIC TAHHBIC, ONIPEICIIATh
HanOOJIbIIICe U HAUMEHBIIIEE U3 MPEACTABICHHBIX JaHHBIX

Harnsgnas reomerpusi.
Cummerpus

OceBas cuMMeETpHS.
LenTpanbHas

Pacno3naBaTth Ha yepTexax U U300pakKeHUSIX, M300pakaTh
OT PyKH, CTPOUTB C TIOMOILBI0O HHCTPYMEHTOB QUTYpY
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CUMMETPUHI.
[Toctpoenue
CUMMETPHUYHBIX
dburyp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUS.
Cummetpust

B TIPOCTPAHCTBE

(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO JJaHHOWH OTHOCUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCUTEIBHO NPSIMOii; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCHOJIb3Yysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TOMOILBIO LIU(PPOBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

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

O00CHOBBIBATB, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYP

BripaxeHus ¢ OykBaMu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKECHU .
bykBeHHbIE
BBIPAKECHUS

Y YUCJIOBBIE
MOJICTAHOBKHU.
byksennsie
pPaBEHCTBa,
HaXO0XJICHUE

Hcnonb3oBaTh OYKBBI /17151 0003HAUEHUS YUCEI, IPU 3aITUCH
MaTEMaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIE
BBIPQKEHHUS 110 YCIIOBUIO 3aJa4H.

HccaenoBaTh HECIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3aIIUCH.

BbruncasTh 4nciI0BOE 3HaU€HUE OYKBEHHOTO BBIPAKECHHUS
MIpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
PSMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILATN
KpYyTa; BBIIOJIHATH BHIYUCJIEHHS 110 3TUM (hopMysiam.
CocraBasitb GopMyJibl, BEIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1ICHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIHLHOCTh, BpeMsi, 00bEM
KOMITOHEHTA. pabOoThI; BHIIOJIHATH BBIYMCIIEHHUS 110 3TUM (pOopMyJIaM.
DopmyIibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHUECKOTO
JEUCTBHS
Harnsgaas reomerpust. 14 YeTsIpexyroybHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha INIOCKOCTU MIPUMEPHI C MCIIOJIb30BAaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YCTBHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKH C 3aIaHHBIMUA CBOMCTBAMH:
IIpsAMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

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

U TUIOLIAAH
OPSIMOYTOJIBHUKA.
[TpubnuxenHoe

HN3MCPCHUC IJIOIaAan

buryp.
[IpakTnueckas

CTOPOHAMH, MPSIMBIMU YTJIaMHU U Jp., pABHOOEIPEHHBIIH
TPEYTOJIbHUK.

IIpennararb 1 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
ITOCTPOEHUSI.

UccaenoBarth, HCIOIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNE, CBOMCTBA IPIMOYIOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATH, ONIPOBEPIATH C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUs O NPSMOYTOJIbHUKE, KBaJpaTe, paco3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

N3mepsATH M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTPBIE, IPAMBIE, TYIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBarth, n1300pakaTb OCTPOYTOJIbHbINI,
NPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN,
PABHOCTOPOHHUH TPEYTOJIHUKHU.

BeIyucasiTh nepuMeTp MHOTOYTOJIbHUKA, IJIOIIA b
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pabora «ITnomanas
KpyTa»

MHOT'OYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIEHUKH,

Ha paBHbBIC PUTYPBI, UCIIOIB30BATh METPHUUECKUE CTUHHIIBI
U3MEPEHUS ITMHBI U TUTOTIAIH.

Hcnonb30BaTh NPpUOINKEHHOE H3MEPEHUe JUTHH

U TUIOIIAJCH Ha KJeT4aToil Oymare, mpuOIMmKeHHOE
U3MEPEHUE UTHHBI OKPY>KHOCTH, TUTOMIA/IA KPyTa

[TonoxxurenbHbIC
N OTpULATCIbHBIC YHCJIa

40

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

U OTpHUIIATEIIbHBIC
yucna. CpaBHeHUE
MTOJI0KUTEIIBHBIX

U OTpUIIATEIbHBIX
quces.
Apudmerndeckue
JICUCTBUSA

C TIOJIOKHUTEITbHBIMHU
U OTpHUIlATEIbHBIMHU
YHCJIAMU.

PelieHne TeKCTOBBIX
3a7a4

IIpuBoaMTH NpUMeEPHbI UCIIOJIB30BAHUS B PEATILHOW KU3HU
MOJIOKUTENIBHBIX U OTPULIATEIbHBIX YHCEIL.

MN300pakaTh 1ienbIe YKCa, MOJI0KUTEIbHBIC

Y OTPULIATENBHBIC YMCIIAa TOYKAMH Ha YUCJIOBOM MPAMOH,
HCII0JIb30BATh YKCIIOBYIO PSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHsaTH PaBUJIA CPABHEHNS, YIIOPSAA0YUBATD 1IEJIbIC
YUCIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIHPOBATH MPABUJIA BBIYKCIICHUS C OJIOKUTEIbHBIMU
Y OTPULIATEIbHBIMH YHCJIaMU, HAXOAUTh 3HAYCHUS

YU CJIOBBIX BBIPAXKEHUMN, COACPKALINX IEUCTBUS

C MOJIOKUTENBHBIMUA U OTPULATEIIbHBIMUA YU CIIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKEHUS

JUTSl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUN
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[IpencraBnenue JaHHBIX 6 [IpssmoyronbHas O0BACHATH M HITIOCTPUPOBATH MOHATHE IIPSIMOYTOJIbHON
cucTtemMa KOOpAuHaT CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BATh
HAa IJIOCKOCTH. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOMN IJIOCKOCTH
KoopanHatel ToUukH TOYKH U (PUTYPBI IO 3aJaHHBIM KOOPJAUHATAM, HAXOAUTH
HAa IJIOCKOCTH, KOOPANHATHI TOUYEK.
abcuucca Yurath cTOAOYATHIE U KPYTOBBIE JUATPAMMBIL;
Y OpAMHATA. HHTEPNPETHPOBATH JJaHHBIC; CTPOUTH CTOJI0YATHIE
Cronbuarbie JTUarpamMMmbl.
U KPYTOBBIE HUcnoab3zoBaTh HHGOPMALMIO, IPEICTABICHHYIO
arpamMMmBl. B Ta0JIMIIAX, HA AMarpaMMax Jijisl pelieHusl TEKCTOBBIX 3a]1a4
[IpakTnueckas Y 32/1a4 U3 PEAIbHOW )XKU3HU
pabora «Iloctpoenue
ararpamMmm.
Pemenne TekCTOBBIX
3a/1a4, coaepKaImx
JAHHBIE,
IIPEICTABJICHHBIE
B TaOJIMIIax
Y Ha MarpaMMmax
Harmsannas reometpus. 9 [IpssmoyrosbHBIM PacnosnaBarthb Ha yeprexax, pUCYHKaX, ONMUCHIBATH
@urypsel B IpOCTPAHCTBE napajuieinenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kKaTh UX

KyO, mpu3ma,
nupamMua, KOHycC,
VWIAHID, Tap

u cepa.
Nzobpaxenue

OT PyKH, MOJeJIMPOBATH 13 Oymaru, MiacTHUJINHA, IPOBOJIOKH
u Jp.

IIpuBoauTH MpUMeEPHI 00BEKTOB OKPYKAIOILIETO MUPA,
uMeronMX (HopMbl HA3BaHHBIX TEJL.

Hcnonab30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, TpaHb,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
MAJTUHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJIeJIeH
IPOCTPAHCTBEHHBIX
buryp».

ITonstne o6bEMA;

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

OCHOBAHHE, BBICOTA, PAINYC U IUAMETP, pa3BEPTKA.
N3yuaTh, UCTIOIB3YS SKCIIEPUMEHT, HAOIIOCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BLIAABJIATH CXOJCTBA

U Pa3JIMYMs. MEXKIy TIUPAMHUION U IPU3MOU; MEXKTY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBarth pa3BepTKU napajienenuneaa, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JaHHBIE
TeJa U3 pPa3BepTOK, CO3AaBaTh UX MOJEINH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTHJIMHA U JP.)

N3mepsaTh Ha MOeJIsSIX: ITTUHBI peOep MHOTOTPAaHHUKOB,
JMaMeTp IIapa.

BeiBoauth popmyry ooObemMa npsiMOYTOJIbHOTO
napajuienenuneaa.

BoruucasaTts no gpopmysiaMm: 00beM MPSIMOYTOIHHOTO
napajuienenunena, Kyoa; uCroJib30BaTh €IMHUIIBI U3MEPEHUS
o0beMa; BBIYUCIATH 0O0BEMBI TN, COCTABICHHBIX U3 KYOOB,
napasuielIenUNe0B; pelaTh 3a1a4M C PEaIbHbBIMU JaHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

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

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJIbHBIE, LIEJIbIE, IT0JIOKUTENBHBIE U OTPULIATENIbHBIE
4ucIia, OOBIKHOBEHHbBIE U AECATUYHbBIE APOOH, BHIOIHITh
npeoOpa3oBaHus YUCE U BbIPAKEHUH.

BriOupaTs c1oco0 cCpaBHEHMS YHCEI, BBIYUCICHHM,
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U CUCTEMAaTHU3AIIUA
3HAHUU

NPUMEHATH CBOICTBA apU(PMETHUECKHUX JCHCTBUI

JUISL pallMOHATU3alHA BEIYMCIICHUM.

PemaThb 3agaum U3 peanbHON )XU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUA [T PEIICHUS 3a1a4 U3 APYTUX
MIPEIMETOB.

Pemarts 3a1a4u pa3HbIMU C1IOCO0AMH, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JICHCTBUI
Y CaMOIIPOBEPKY PE3yJibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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®EJIEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIsIeTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHUs:
OHa 00ecrneuyrnBaeT W3Y4YEHUE JPYTrUX IUCLMIUIMH, KaK €CTECTBEHHO-HAyYHOIO, TaK
Y TYMAaHUTAPHOTO LHUKIIOB, €€ OCBOEHUE HEOOXOAUMO ISl MPOAOJKEHUSI 00pa30BaHUs
U B IOBCEOHEBHOM W3HU. Pa3Butre y oOydarmMXCsd HAYYHBIX MPEICTaBICHUN
O TMPOUCXOXKICHUM U CYIIHOCTH anreOpanyecKkux aOCTpakIiuii, crocode OTpakeHus
MaTeMaTUYeCKOW HAyKOW SBICHWHW W TIPOLECCOB B MPHUPOJE W OOIIECTBE, POJIHU
MaTEMaTHYECKOT0 MOJICTUPOBAHUS B HAyYHOM MO3HAHMM U B MPAKTHKE CIOCOOCTBYET
(hopMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS M KayeCTB MBIIUICHUS, HEOOXOAUMBIX
JUIS a[laliTallii B COBpEMEHHOM I (ppoBoM oO1iecTBe. M3yuenue anreOpbl o0ecrieurnBacT
pa3BUTHE yMEHUs HAOII0JaTh, CpPAaBHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJBI, (PopmynupoBaTh yTBepxkaAcHUs. OCBOEHHE Kypca aireOpsl
00€eCreynBaeT pPa3BUTUE JIOTHUECKOTO MBIIIIEHUS OOY4YaloIIUXCA: OHH HUCHOJIBb3YIOT
JNEIyKTUBHbIE W HWHIYKTHUBHBIE pacCyXAcHUs, O0O00OIIeHHE U KOHKPETU3ALIMIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe mpeanonaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSTENIbHON JEATEIbHOCTH 00yYarouuXxcs, MO3TOMY CaMOCTOSITEIbHOE PELICHUE
3a/1ay SABJSETCA peann3auuei AesITeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpamMmbl y4yeOHOro Kypca «AmnreOpa» sl OCHOBHOTO OOIIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTEIbHO-METOJUYECKHE JIMHUU:
«YHucna 1 BBIYUCIIEHUD», «AJredpanyecKkue BRIpaXKEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnags U3 3THX COAEPKATETbHO-METOJUYECKUX JIMHUN pa3BUBAETCS
Ha MPOTSKEHUM TPEX JIET U3YUYCHUSI Kypca, B3aUMOJEHCTBYS C IPYTUMU €ro JUHUSIMHU.
B xozae uzyduenus yueOHOro Kypca o0y4aronumcst IPUXOJUTCS JJOTUYECKU PACCyK1aTh,
HCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3felax MaTeMaTUYecKOro oOpa30BaHUS M CIOCOOCTBYIOLIWE
OBJIAJICHUIO OOYyYarOUIMMHUCS OCHOB YHHUBEPCAJIbHOTO MAaTEMaTHYECKOTO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YU4EOHOTO Kypca « AJreOpay sIBIsSeTCS
€ro UHTErPUPOBAHHBIN XapakKTep.

Conepxanve nuHUA «YHClIa U BBIYUCICHUS CIIY>KUT OCHOBOM JJIA JTallbHEUIIIETo
M3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYalOUUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BATHhCS aNTOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX I TIOBCETHEBHOW KU3HHU.
Pa3BuTHe NOHATHA O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs CBS3aHO
C palMOHAIILHBIMU U HMPPAIMOHAIIBHBIMU YWCIaMH, (OPMHUPOBAHUEM TIPE/ICTABICHUN
O JEHCTBUTEIBHOM 4YHCJE. 3aBEpIICHUE OCBOEHUS YMCIOBOM JIMHUA OTHECEHO
K cpefiHeMY 001IeMy 00pa30BaHUIO.
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Conepxanne IBYX anreOpandecKux JIUHUN — «AnreOpandeckue BBIPKCHHS
U «YpaBHEHHS M HEPaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Y OOYUYAIOIIUXCS
MaTeMaTUYECKOro anmnapara, HE0OOX0UMOTO JIJIsl pELICHUS 3a/1a4 MAaTEMaTHUKN, CMEKHBIX
NpeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOrO OOIIETO
o0pa3oBaHMs Yy4EOHBI Marepuan rPYNIHUPYETCs BOKPYT PALMOHAIBHBIX BBIPAXKEHUMU.
Anrebpa HIEeMOHCTpUPYET 3HayeHHE MAaTeMAaTUKH KakK s3blKa IS TOCTPOSHUS
MaTeMaTUYECKUX MOJIEJIEH, OMMCAHUS MPOLECCOB U SIBJICHUI peanbHOro Mupa. B 3anaun
oOyueHus anredpe BXOIAT TaKXKe JalbHENIIIee pa3BUTHE AITOPUTMUIECKOTO MBIIUICHUS,
HEOOXOJUMOT0, B YACTHOCTH, IS OCBOCHHMA Kypca WHGOPMATHUKU, U OBIAJCHHE
HaBbIKAMU JICAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHMBOJBHBIX (QOpM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOpaKeHHUsA, CIOCOOHOCTEH K  MaTeMaTUYEeCKOMY
TBOPYECTBY.

Conepxanve (yHKIHMOHAIBHO-TpAQUUECKON JIMHUM HAllEJIEHO Ha TOJIyYeHUE
oOyJaronMMucss 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIEH MaTeMaTHU4ecKOW MOJAENn
JUIsL OTMCAHMSI M MCCIENOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBJIEHUN B IMPUPOJIE
u odOmectBe. M3ydeHne matepuaiia cmocoOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHUS
HCIIOJIb30BaTh PAa3JIMYHbIEC BBIPA3UTEIbHBIE CPEICTBA SI3bIKa MAaTEMATUKH — CJIOBECHBIE,
CUMBOJIMUECKHUE, rpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MPEACTABICHUN O POJIU
MaTeMaTUKHU B Pa3BUTUU LIUBWIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3y4aeTcsi yu4eOHBIM Kypc «Anredpay,
KOTOPBIM  BKJKOYAET CIEAYIOIIME OCHOBHBIE pa3lienibl  coaepxkanus: «Ywucna
U BBIYUCICHUSY, «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA,
«DyHKIUWY.

OO1iee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JJs HW3Y4YEHHs Yy4yeOHOro Kypca
«Anredpa», — 306 wacoB: B 7 kiacce — 102 yaca (3 wyaca B Henmenoo), B 8 kimacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeZIEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucua ¥ BBIYUCICHUSA

Hpobu 0OBIKHOBEHHBIE U JIECSTHUYHBIE, IEPEX0] OT OJHON (POpMBI 3amucHu apodei
K Apyroil. IloHsATHEe panMOHANBHOTO YHCIIA, 3aIMCh, CPABHEHHE, YIOPSIOYMBAHHE
palMOHANbHBIX 4YHCcell. ApudmeTnueckue IEHCTBUA C PALMOHAIBHBIMU YHCIIAMH.
Pelenue 3a1ay U3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

Crenenb C HaTypaJbHBIM TIOKa3aTelieM: OIpeesieHne, Mpeodpa3oBaHue
BBIPOKECHUI Ha OCHOBE OMpENETeHUs, 3amuch OONblIUX uucen. [IpoleHThl, 3amuch
MPOLIEHTOB B BHUAE ApoOM U ApoOM B BHUAE MPOLEHTOB. TpuU OCHOBHBIE 3adaud
Ha MPOLEHTHI, PEIICHNE 33J1a4 U3 PEaJIbHON TPAKTHKHU.

IIpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa30KEHHE Ha MHOXHUTEIHW HAaTypaJIbHBIX
YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPSMast U 00paTHas IpONOPLHOHATEHOCTH.
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AuredOpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAYEHHE BBIPAKEHMSI C IEepeMeHHO. [lomycTtnmsle
3Ha4YCHUs NepeMeHHbIX. [IpencTtaBieHUE 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
¢opmyibl. Beruncnenuss no ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBIPAXKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUiia NMpeoOpa3oBaHUsl CyMM U IPOU3BEICHUM,
IpaBUJIa PACKPBITHUS CKOOOK U MIPUBEAEHHUS OT0OHBIX CIaraeMbiXx.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Opnounensl u MHoOrowieHbl. CreneHb MHorousneHa. CiioKeHHME, BBIYMTAHUE,
YMHOKEHHE MHOTIOWIEHOB. DOpPMyJIbl COKpPAIIEHHOTO YMHOMKEHHS: KBaApaT CyMMBbI
U KBaapar paszHocTH. Popmyna pa3HOCTH KBaapaTtoB. Pas3ioxkeHue MHOTOWIEHOB
Ha MHO>XHTEJIN.

YpaBHeHMA M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHUS, MpaBHia NOpeoOpa3oBaHUs ypPaBHEHMS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOE ypaBHEHHE C OTHOU ITIEPEMEHHOM, YNCIIO KOPHEW JIMHEWHOTO YPaBHEHMUS,
pelieHne JIMHEMHBIX YypaBHEHUW. (COCTaBICHHE YpPaBHEHHWW IO YCIIOBHIO 3aJa4u.
Pemenne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH U ero rpadguk. Cucrema IBYX
JUHEHHBIX YPaBHEHUH C IBYMs IEpEeMEHHBbIMU. Perienre cucteM ypaBHEHUN criocoOoM
ITOACTAaHOBKU. [[puMepsI peneHns TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHH.

DOYyHKUNHA

Koopaunara Touku Ha npsimoit. UncnoBble NpOMEXKYTKHU. PaccTosiHue mexay nByms
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkuu. ['padux dynkuun. CBoiicTBa
bynakuii. Jluneiinas ¢yskius, ee rpaduk. ['paduk dyakmuu y = |x|. I'paduueckoe
pEeLIEHNE IMHEVHBIX YPABHEHUI U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yucua ¥ BBIYUCICHUSA

KBagpatubiii kopeHs u3 uncna. [lonarue 06 uppanuoHaibHOM yucie. JlecaTuunbie
npuOIMKEHUsT HMppalMOHANbHbIX unced. CBOHCTBAa apU(pMETHUECKUX KBaJpaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIOBBIX BHIPAKEHUN U BBIYUCIICHUSIM.
JlericTBUTENIBHBIC YHCIIA.

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

AJredpanyeckue BbIPaKeHUs!
KBanmpaTHblii TpexwieH, pas3lioKEHHE KBAJAPATHOTO TPEXWICHA HAa MHOMXHTEIIH.
AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpanueckoi npodu. CroxeHue,
BBIYHTAaHUE, yMHOXCHHE, JICJICHHE aJlreOpandecKux Ipooeii. ParmoHa bHbIC BRIpaKCHUS
U UX npeodpa3oBaHUe.
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YpaBHeHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmyia KOpPHEW KBaapaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreiimme
JTPOOHO-paIMOHATIbHBIC YPABHEHUS.

I'paduaeckass wHTEpHIpeTansi YpaBHCHHA C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPAaBHEHUM C ABYMsI IEpEeMEHHBIMU. [[puMephl pelieHrst CUCTEM HEJTMHEMHBIX
ypaBHEHUM C IBYMS IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a1a4 aareOpandecKuM CriocoOoM.

HucmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO € OOHOM IEPEMEHHOW.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NTepeMeHHOU. CUCTEMBI
JIMHEUHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DOYyHKIUHA

[lonstue ¢ynkuuu. OOnacTb OMpPENENECHUS U MHOXECTBO 3HAYCHUH (DyHKIUU.
CniocoObl 3a1aHust PYHKITHA.

I'padux dynkuun. Urenue cBoicTB pynkiuu no ee rpaduky. [Ipumeps! rpagukon
GyHKIU, OTpa)karouX peaqbHbIe MPOIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPLIUOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxn. Pyukmun Y = X2, y = X°, y =Vx, y=|x|. Tpaduueckoe pemenne ypaBHeHniA
Y CHCTEM YpPaBHEHUMU.

9 KVIACC
Yucya ¥ BBIYUCICHUSA

PannonanpHbple yucia, WppalMOHAJIbHBIE 4YHUCIA, KOHEYHbIE M OECKOHEYHbIE
JecsITUUHBbIE TpoOH. MHOXKECTBO JEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIA KAK
OeCKOHEUYHbIE JecATUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHeHMe IeHCTBUTENBHBIX YnCeN, apupMETHIEeCKUe JEUCTBUS C JEUCTBUTEIbHBIMU
YUCIIAMH.

Pa3smepsl  OOBEKTOB  OKpYXKAIOIIErO0  MHUpPa, JUIMTEIBHOCTh  MPOLECCOB
B OKPYXAaIOIlIEM MUDE.

[IpubnukeHHOE 3HAYE€HHE BEIWYMHBI, TOYHOCTh NpHOIMXkeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIEHUN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemeHune ypaBHEHUM, CBOISIIMXCA K JIMHEHWHBIM.

KBanparnoe ypaBHenue. PemieHne ypaBHEHUN, CBOJAIIMXCS K KBaIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHss ypaBHEHMH TPETbEUM W UYETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHWH. PelneHue TEKCTOBBIX —3a1ad
anredpandyecKuM METOJIOM.
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VYpaBHeHHe C JByMsl TMEpPEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU. Pemenue cucreM IByX YpaBHEHUN, OTHO
U3 KOTOPBIX JUHEHHOE, a JApyroe — BTOpoi cremeHu. ['paduyeckas MHTepHpeTanus
CHUCTEMBI YPABHEHHM C IByMs IEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a7a4 aNredpandeckum crnocooom.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucrem
JTUHEHHBIX HEPABEHCTB C OJHOW nmepeMeHHoi. KBampaTHeie HepaBeHCTBA. [ padraeckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUHU
KBagparnunas ¢pynkius, ee rpaduk u cBoiictsa. [lapaboia, KoOpAMHATHI BEPITHHBI
napabobl, 0Cb CHMMETPUHU MapadOIIbI.

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

YucJioBbIC 10CIEA0BATEIHLHOCTH U IIPOrPecCUM

[loHATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  MOCJIEN0BATEIBHOCTH
pEKYppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudpmernueckas U reoMerpuueckas nporpeccur. Popmyiabl N-ro  4dieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N306paxenne wieHOB apu(pMETUUECKOW U F€OMETPUUECKON MPOTrpecCHii TOUKaMu
HAa KOOpPJIWHATHOM IIJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIM POCT. CIIOXKHBIE
IIPOLICHTBI.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS TMPOTPAMMBI y4eOHOTO Kypca «Anredpa»
K KOHITy 00y4eHust B 7 Kjacce.

Yucua ¥ BBIYUCICHUSA

BoInonHATe, coueTasi yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(MeTHUYECKUE TeHCTBUS
C pallMOHAJILHBIMH YHCIaAMHU.

HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXKEHUM, IPUMEHITh pa3HOOOpa3Hble CIOCOOBI
Y MIPUEMbl BBIYUCIICHUS 3HAUEHUN JIPOOHBIX BBIPAKEHUH, COEPKALINX OOBIKHOBEHHBIE
U JIECATUYHBIC TPOOHU.

[lepexoauts OT oAHOW (OPMBI 3amMCH YUCEd K Jpyrod (mpeodOpa3oBHIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PAIIMOHATIbHBIE YHCTIA.

OKpyTasTh yucna.

BpINOMHATE NPUKMIAKY M OLICHKY pPE3ysibTaTa BBIYMCICHUW, OLICHKY 3HA4YEHUHN
YHUCJIOBBIX BBIPAXKEHUW. BBIMONHATL NEUCTBUS CO CTENEHSAMU C HaTypajJbHbIMU
MTOKA3aTEISIMHU.
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[IpuMeHATh TPU3HAKK MNEITUMOCTH, Pa3JIOKCHHE HAa MHOXHUTEIHM HATypaJbHBIX
YHCEIL.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 33/1a9H1, CBSI3aHHBIC C OTHOIIIEHUEM BEJINYHH,
IPOIOPIMOHAILHOCTRIO  BEJIUYUH, MPOICHTAMH, HMHTEPIPETUPOBATh PE3YNIbTAThI
pEIICHUS 3a/1a49 C YYeTOM OTPaHHYCHHM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX
OOBEKTOB.

AJiredpanyecKue BbIPaKeHUs

Hcnonb3oBaTh anreOpanvyeckyl0o TEPMHUHOJOTHIO W CHUMBOJIMKY, MPUMEHATH €€
B IIPOIECCE OCBOSHUSI YUeOHOTO MaTepuara.

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

Beimonuare mpeoOpazoBaHus 1EJIOTO BBIPAXEHHUS B MHOTOYICH ITPUBEICHHEM
MOAOOHBIX ClIaraéMbIX, PaCKpbITHEM CKOOOK.

BrInonHsATh yMHOXKEHHE OJHOYWIECHA HA MHOTOYWIEH M MHOTOYJIEHAa HA MHOTOYJICH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEJH C MOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXUTEIS, TPYNIUPOBKHU CllaraéMblX, NPUMEHECHUS (HOpMYI
COKpaIIEHHOT0 YMHOKEHHS.

[IpumensaTs mpeoOpa3oBaHUsS MHOTOWICHOB [IJIsi PEIICHHs] pPa3IMYHBIX 3ajad
W3 MaTE€MaTUKU, CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

HNcnonws3oBaTh  CBOWMCTBAa  CTENEHEM C  HATYpaJbHBIMHU  ITOKa3aTEIIsIMU
JUTsL TIpeoOpa3oBaHus BBIPAKESHUM.

YpaBHeHus U HEPAaBEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OAHOM IEPEMEHHOM, TPUMEHSS IPABUIIA IIEPEX0/1a
OT MCXOJHOIO YpPaBHEHUs K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABIISETCA M YHUCIIO
KOpPHEM YpPaBHEHUS.

[Ipumensaty rpaduyeckre METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath npuUMepsl Hap YUCe, SABISIOIUXCS PEIICHUEM JTUHEHHOrO ypaBHEHUS
C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW MJIOCKOCTU TpaUK JMHEHMHOrO0 ypaBHEHUS C JIBYMs
MEePEMEHHBIMU, MOJIb3YSCh TPapUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMbl IByX TMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH, B TOM YUCJIE
rpaduyecku.

CocTaBisATh M pemarh JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEMHBIX ypaBHEHUI
[0 YCJIIOBUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadu
IIOJIyYEHHBIN pe3yJIbTAaT.

DyHKUMHU

N300pakaTh Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JYy4H, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATH UKCJIOBBIE TPOMEKYTKHU
Ha anre0pandeckoM si3bIKe.



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

OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 3a/IaHHBIM KOOPAMHATAaM, CTPOUTD
rpaduku nuHeHbIX QyHKuMiA. CTpouTh rpaduk pyHKIUU ¥ = |x|.

OnucelBaTh ¢ TOMOIIBIO (PYHKIMM W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTh, BPEMsI, pACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEILHOCTD,
BpeMsl, 00beM paboTHI.

HaxoauTs 3HaueHue pyHKINY 110 3HAYEHUIO €€ apTryMEHTA.

[lonnmars rpaduueckuii crmoco® TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJIEKaTh M WHTEPIPETUPOBATh MH(GOPMALMIO U3 TpaUKOB pealbHBIX IPOLECCOB
U 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucsa u BbIYHCIEHUS

Hcnonbs30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YHUCEN
JUIsL CPABHEHMS, OKPYIJICHHS W BBIUYMCICHHUM, W300pakaTh JEHCTBUTEIBHBIC 4YHCIA
TOYKAMH Ha KOOPAMHATHOMN IPSIMOM.

[IpumensaTe moOHSATHE apU(PMETHUUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHH, WCIOJIb3ys NPU HEOOXOAMMOCTH KAJbKYJSITOP, BBIOIHATh
peoOpa3oBaHus BRIPAKECHUM, COAEpKaIIMX KBaJpaTHbIE KOPHH, UCIOJb3Yysl CBOMCTBA
KOpHEM.

Ncnonb3oBath 3anucu OOJBIIUX U MaJIbIX YHACEI C TOMOIIIBIO IECITUYHBIX ApOOei
u creneHel yucna 10.

AJiredpanyecKkue BbIpaKeHUs

[IpuMeHsTh TOHSATHE CTETICHHU C IIETBIM MOKa3aTesIeM, BBITIOJIHSIThH MPeoOpa3oBaHus
BBIPAKECHUMN, COJICPIKAIINX CTEMCHU C LETBIM MMOKA3aTEIEM.

BrIMOTHATE  TOXKJIECTBEHHBIC IMPEOOpa30BaHUS  PAIMOHATIBHBIX  BBIPAKCHUM
Ha OCHOBE MPaBWI JICUCTBUN HaJl MHOTOYJIEHAMH U alreOpandyecKuMu JIpoOsMHu.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIIH.

[IpuMensTh TpeoOpa3oBaHMsI BBIPAKEHUN IS PEIICHUS Pa3IMYHBIX 3a7a4
W3 MaTEMaTHKH, CMEKHBIX MIPEAMETOB, U3 PEAIbHOU MPAKTUKU.

YpaBHeHMs U HEPABEHCTBA

Pemate sMHENHBIE, KBaJpaTHBIE YpPABHEHUS W pALMOHAIBHBIE YpaBHEHUS,
CBOJSILMECS K HAM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMU.

[IpoBoauTe mpoOCTENIINE UCCIENOBAHUS YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
qyclie ¢ NPUMEHEHHEeM TrpaduyecKuX NpeACTaBlIeHUN (yCTaHABIMUBATh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, U MIPOYEE).

[lepexoauTh OT CIOBECHON (POPMYIHPOBKH 3aJa4M K €€ alredpandyeckod MoAeNu
C IIOMOILBIO COCTAaBJICHUS YPAaBHEHUsS WM CHUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y MOJIyYEHHBIN pPEe3ysIbTar.
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HpI/IMCHHTB CBOMCTBA YMCIIOBBIX HCPABCHCTB JIA CpaBHCHHUA, OLCHKH, PCIIATH
JIMHCHHBIC HCPAaBCHCTBA C OI[HOﬁ HepeMeHHOfI N X CUCTCMbI, JaBaTb I‘pa(bI/I‘ICCKYIO
HIUIIOCTPALMIO MHOKCCTBA peIHCHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUMHA
[lonnmath M WCHONB30BaTh (PYHKIIMOHAIBHBIE TOHATHS U S3BIK (TEPMUHBL,
CUMBOJIMYECKHE OO0O3HAYEHHUs), ONpEACNATh 3HaueHHWE (YHKUUU IO 3HAYCHHUIO
apryMeHTa, OIPEeIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.
Ctpouts rpa@uKu 3eMeHTapHBIX (PyHKIUN BUAA:
y=_,y=x% y= x3,y = VX, y = |x|, onuceBaTh CBOICTBA YNCIOBOI DYHKIHH
X

1o ee rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS TNPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

YucJia ¥ BbIYHCIEHUS

CpaBHHMBATH U YIIOPAIOYMBATH PAIMOHAIBHBIE M UPPALTMOHAIIBHBIC YUCIA.

Beimonuare apudmernueckue NEUCTBUS C PAMOHAIBHBIMH YHCIIAMH, COYeTas
YCTHBIE M TIMCBMEHHBIE TPHUEMbI, BBIIIOJHATh BBIYMCICHUS C HPPALNMOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3ATEISIMA U KOPHEW, BBIYUCISTH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriATh  JIEMCTBUTEIBHBIE YMUCJA, BBINOJHATH MPUKUIKY  peE3yJbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHMs 1 HEPABEHCTBA

PemaTe nuHelHbIE W KBAJApPATHBIE YPAaBHEHHWS, YPABHEHHS, CBOISILIMECS K HHUM,
MpocTenlne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPABHEHUM C IByMSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABISAETCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3a/1auu aNreOpandyeckuM CIocoOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IByMS IEPEMEHHBIMU.

[IpoBoauThe mpocTerIMe UCCIENOBAaHUSI YPABHEHUW U CUCTEM YPAaBHEHUM, B TOM
qucjie ¢ TNpUMEHEHHEM TpaduyecKux TNpecTaBieHnid (yCcTaHaBIUBaTh, WMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeliHbIE HEPaBEHCTBA, KBAIpaTHbIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucrempl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YHCIOBOU
MPSIMOM, 3aIIMCHIBATh PEIICHHUE C MOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPH PELIEHUH PA3JTUYHBIX 33/1a4.
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DYyHKUMHA
Pacrio3naBate  (yHKIMM ~ HW3ydyeHHBIX BHAOB. [loka3piBaTh CXEMaTHYECKU
PacCIlOJIOKEHUE Ha KOOPJMHATHOM IIJIOCKOCTH TpadukoB (GyHKIUN BHAa: y = KX,

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

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

Crpoutb M H300pakaTh CXEMAaTUYECKW TpapuKd KBaJIpaTHUUHBIX (DYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX Tpadukam.

PacmoznaBate kBagpatnuHyr0 GYHKIUIO TI0 (opMmyne, TPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPUH.

YucsioBble MOCJI€E10BATEIHLHOCTH H IIPOTPECCHH

Pacmo3naBaTh apupMETHUECKYI0 U TEOMETPUICCKYIO MPOTPECCUH TP Pa3HBIX
croco0ax 3aJaHus.

BBITTOTHATE BRIYUCIICHUS C HCTIOIB30BaHUEM (hOPMYJT N-TO YieHa apu(PMETHISCKOM
1 TEOMETPUICCKON MPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WICHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.

Pemrate 3amauu, cBsA3aHHBIE C YHMCIOBBIMHU ITOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJ1a4d U3 peajbHOM KU3HU (C UCTIIOJIb30BAaHUEM KaJIbKYIATOPA, ITU(GPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYKCIICHHUS. 25 [lonsitne CucreMaTn3upoBaTh M 000ramiaTh 3HAHUS
PanmonanbHbIe Unciia PAllMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBHS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAOYNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

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

Y3 PEATbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHCEIL.
Peasibhbie

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalmx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTH
BbIpaKeHUE K popme, Hanbosee y100HOM! 111 BHIYUCIICHUH,
peo0pa3oBbIBATh APOOHBIC BHIPAKCHHS HA YMHOKEHUE

U JIeJICHUE IECSITHYHBIX POOCH K ICHUCTBUAM C IIEITBIMU
YHCJIAMHU.

IIpuBOAUTH YHCIOBBIE H OYKBEHHbIE MPUMeEPbI CTCTICHU
C HATypaJIbHBIM MOKa3aTeseM, OObICHSS 3HAUCHUS
OCHOBAHMS CTETICHU M MOKa3aTeNsl CTETICH!, HAXOUTh
3HaueHUs cTerneHel Buaa a" (a — mo6oe palMoHaIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).

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

JECATUYHBIX Ipo0eit u ctenenei uncna 10, npuMeHATH X
B PEaJbHBIX CUTYAIHIX.

IIpuMeHsITH IPU3HAKY JISTUMOCTH, PA3JI0KCHHS Ha
MHOKUTEIH HaTypaIbHBIX YUCEIL.

PemaThb 3a1a4m Ha 4aCTH, IPOIIEHTHI, POTIOPIIHH,

Ha HaxoXKJIeHUe ApoOu (IIPOIIeHTa) OT BEJIMUYHUHBI U
BEJIMYMHEI 10 €€ IpoOu (MPOIEHTY), ApoOu (IIPoLIeHTA),
KOTOPBI COCTABIISIET OJJHA BEIMYMHA OT IPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JINYHBIC PEIICHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00BSACHATD, ONUPASICh HA ONPE/ICICHUS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U OOPATHO MPOTIOPIIMOHATHHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN U3 peabHOr0 MUpPA, U3 APYTUX YUeOHBIX
PEIMETOB.

PemiaTh npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
IPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUOHATIBHOCTH,
IPOTOPIIAN

AnreOpanyeckue
BBIPKEHUS

27

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

OBJagerhb aredpanvyecKoi TEPMUHOIOTHEH U CUMBOJIMKOH,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
HaxoauTth 3HaueHns OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYMUCICHUS TI0 (pOopMyIiam.
BoInosHATH npeoOpa3oBaHus 11EJI0T0 BHIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJOOHBIX CIaraeMbiX,
PaCKpBITHEM CKOOOK.

BbINOJIHATH YMHOXXEHUE OJTHOYJICHA HA MHOTOWIEH




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHB)

OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y IPUBEJICHUE

HOI[06HI)IX cJiaraCMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JIEHbI.
CnoxxeHnue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOKCHHUS.
Paznoxxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOWIECHA HA MHOTOUWICH, IPUMEHATH (OPMYJIbI
KBaJ[paTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBJIATH Pa3IOKEHNE MHOTOYIEHOB HA MHOKUTEIN
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKpPAILEHHOTO YMHOKEHHSI.

IIpumeHnsaTh NpeoOpa3zoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
Pa3JIMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTUS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

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

Pemiathb nmuHEliHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHSAS MPABUJIA IEPEX0A OT UCXOAHOTO YPABHEHHUS

K PaBHOCWJIBHOMY eMy OoJiee MpOCTOro BUAA.

IIpoBepaATh, ABISAETCS JIU KOHKPETHOE YUCIIO KOPHEM
YpPaBHEHMUS.

IMoadoupaTs npuMepsbI ap YUCEI, SBJISIONIUXCSA PELICHUEM
JIMHEMHOIO YPAaBHEHHUS C JIBYMS [IEPEMEHHBIMMU.
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PEIICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

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

CTpouTthb B KOOPAWHATHON MJIOCKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocTaBaTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10]1y4YECHHBIN
pe3ynbrar

C AByMS
[IEPEMEHHBIMU

KoopauHatel u rpaduku. 24 Koopaunara Touku M300paxkaTh Ha KOOPAVMHATHOMN NPSIMOM TOYKH,

OyHKIMU Ha npssMoil. UUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOpIMHATAM, JIyYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpandyeckoM si3bIKe.

Paccrostnue mexy
JIBYMSI TOUKaMHU
KOOPJWHATHOU
MIPSIMOU.
IIpssmoyronbHas
cUCTEeMa KOOpJIMHAT
HAa TUIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Urenue rpaduxon

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUYKHU

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

C IMOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

IIpuMeHsITh, H3yYaTh MPEUMYIIECTBA,
HHTEPHPETUPOBATH TpadruecKuii Criocod npecTaBICHUS
¥ aHaJIM3a Pa3HOoOO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTth NMoHATHE (DYHKITNH, OBJIAICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBars uHelHY0 QyHKIHIO Y = KX + b,
OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUIN
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMH.
['paduk pyHKIINH.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

ko3 dunmenToB K u b.

Crponth rpaduku JinHeitHON QyHKINMU, QyHKIMHA Y = | x|.
Hcnoab30BaTh NUQPOBHIE PECYPChI IS TOCTPOCHHS
rpaguKOB (QYHKIMI U U3YYEHHS UX CBOUCTB.

IIpuBoaAUTH NPpUMeEPBbI INHENHBIX 3aBUCUMOCTEN

B peaJbHBIX MPOIIECCaX U SBICHUSIX

YACOB I1O ITPOTPAMME

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE M 0000IIEHHE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUIN YHCEJl, BBIYUCICHU, TpeoOpa30BaHUd BbIPAXKECHHUI,
1 METOJOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 0000111eHIE OcyuecTBJIATh CAMOKOHTPOJIb BHITTOJHSAEMbIX JEHCTBUI
3HAHUMN Y CaMOIIPOBEPKY PE3YJIbTaTa BIYUCIICHH,
npeo0pa3oBaHuid, TOCTPOCHUH.
PemaTh 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PEMICHUS 3a/1a49 U3 APYTUX
IIPEAMETOB.
PemaTh TeKcTOBBIE 321a4H, CPABHMBATh, BLIOUPATH
CNocoObl pelIeHus 3a1auun
OBILEE KOJIMYECTBO 102
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8 KVIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpeAesIeHIe KBAPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH U YOPSIA0YMBATH PALIMOHATIBHBIC
JelicTBUTENBLHBIE Y UPPALMOHAJIBHBIC YU CIIA, 3aITUCAHHBIE C [IOMOUIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEH.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE x> = a, HAXO[UTb TOYHBIC
YuCel. U puOIMKeHHBIC KopHU Tipw & > 0.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS

YU CJIOBBIE SKCIIEPUMEHTEHI C UCIIOIb30BAHUEM KAJIBKYJISTOPA
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH NIPeo0pa30BaHuUsl BEIPAXKEHUN, COAEPHKALUX
KBaJpaTHbIE KOPHHU.

BoipakaTh nepeMeHHbI€ U3 TEOMETPUUYECKUX U (PUIUUECKUX
dbopmy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHH, UCTIOJIB3YsI TPU HEOOXOAUMOCTH
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KQJIBKYJIATOP.

Hcnonb30BaTh B X0/1€ PELLICHUS 3a1a4 JJIEMEHTapHbIC
MIPEICTABIICHHUS], CBSI3aHHBIE C NPUOIMKEHHBIMH 3HAUCHUSIMU
BEJINYMH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

Yucna v BBIYUCIICHHUS. Crenens ¢ ensM DopMyJIHPOBATH ONpeeIeHUEe CTENICHH C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. ITOKA3aTEIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCch OOJIBIINX U MAJIbIX YUCET
quCIIa. B CTaHJIApTHOM BUJIE.
Pa3Mepsl 00beKTOB CpaBHuBaTB 4MCJIa U BEJIMYUHBI, 3aIIMCAHHBIC
OKPYKAIOIIEro MUpa C UcnoJib30BaHuem crenenu 10.
(OT 25IeMEeHTapHBIX Hcnonb3oBaTh 3alIUCh YUCEIl B CTAHJAPTHOM BUJIE
YaCTHI] IUISL BBIPAYKEHUS pa3MepOB OOBEKTOB, JUIUTEIBLHOCTH
110 KOCMUYECKHX IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
00BEKTOB), DopMyIMpPOBaTh, 3alIUCHIBATH B CHUMBOJINYECKOi (hopMme
JUTUTEIIBHOCTD Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
IIPOLIECCOB C LEJIBIM IIOKA3aTeNeM.
B OKpyxaromeM mupe. | IIpuMeHsiTh cBoiicTBa CTENEHU JUIs MPe0Opa3oBaHUs
CBolicTBa CTENIEHU BBIPAKEHUH, COIEPKALLMX CTEIIEHH C LIEJIbIM IT0KA3aTEJIEM.
C LIEJIBIM ITOKa3aTelaeM | BbINOJIHATHL 1eHCTBUSA C YHMCIIAMHU, 3alIMCAaHHBIMHU
B CTaH/IaPTHOM BHJI€ (YMHOXXEHUE, ETICHNE, BO3BEICHHE
B CTCIICHB)
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH,
BbIpaXkeHus. KBanpatHbii TPEXUJIEH. YCTaHABJIMBATh BO3MOYKHOCTB €T0 PA3JIOKEHUS
TPEXUIIEH Pasznoxenne Ha MHOYKUTEJIN.
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KBaJIpaTHOTO
TpeXuJeHa
Ha MHOXXUTENHN

PaCKJ'laI[bIBaTB HAa MHOZKHTCJIN KBaﬂpaTHBIﬁ TPCXYIICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
JpOOk.
Jomyctumele
3HAYECHUS
MIEPEMEHHBIX,
BXOJIAIIUX

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

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanme
BBIPAKCHU,
COJIepIKaITuX
anrebpandeckue
podu

3anucbIBaTh anreOpanyecKyue BbIPaXKEHUS.

Haxoautb 001acTh onpeeseHus pauuoHaIbHOTO
BBIPKCHUSI.

BbINoJHATHL YMCIOBBIC TIOJICTAHOBKH M BHIYMCIASATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO ajiredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BoinoHATH AeiicTBUS ¢ anredOpanyecKuMu ApoosiMu.
IIpumeHs T Npeodpa3oBaHus BbIPAXKEHUM AJIs1 peIIeHUs
3ajad.

Broipa:kath nepemenHble u3 Gopmyn (pU3NUECKUX,
reOMETPUUYECKUX, OTTUCHIBAIOLINX OBITOBBIE CUTYAI[1H )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3zHaBaTh KBaJgpaTHbIC YPaBHCHHUS.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBAJAPAaTHOTO YpaBHEHUS;
KBaJIpaTHOE pelmaTb KBaJApaTHbIe YPABHEHHS — ITOJIHBIE U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs, CBOJISIIMECS K KBaJIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TTEPEMEHHOM.
Pemenue ypaBHeHun, Ha0uroaaTh 1 aHAJIU3MPOBATH CBSA3b MEXY KOPHSIMHU
CBOALIMXCS U K03(ppUIMeHTaMU KBaJIpaTHOTO ypaBHEHUS.
K KBAJIPATHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYyIO -
[Tpocreiimue npo6HO- | TeopeMy, IPUMEHSATh 3TU TEOPEMBI [Tl pEIICHUS 3a/1a4.
palMoOHAJIbHbBIC Pemath TekCcTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
YPaBHEHUS. NEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKH YCIOBHS 3a4a4u
Pemienne TeKCTOBBIX K aJireOpandecKoi MOJIeNIU IyTEM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € IOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
KBaJpPATHBIX pe3yJIbTar.
YpaBHEHUH 3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS AITEOPHI

YpaBHEHUS 1 HEPABEHCTBA. 13 JIunelino€e ypaBHEHUE Pacno3zHaBaTh JTMHEHHBIE YPABHEHUS C IBYMS

CucremMbl ypaBHEHUN C AByMs NIEPEMEHHBIMMU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHus ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucreM aByx
JIMHENHBIX YPaBHEHUMU
C AByMS

Crpontb rpadyky JIMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCIOJIb3YS HU(PPOBHIE PeCyPCHI.

Pazimyarh napajuieabHbIE U IEPECEKAIOIIMNECS PSIMbIE
10 UX YPAaBHEHUSIM.

Pemiatb cCUCTEMBI IBYX JINHENHBIX YPAaBHEHUH C IBYMsI

NIEPEMEHHBIMU MOJICTAHOBKOM U CII0KEHUEM.

Pemiath npocrenmme CUCTEMBI, B KOTOPBIX OTHO
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MIEPEMEHHBIMHU.
[Ipumeps! perieHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHUS

C AByMSs
MEPEMEHHBIMU

Y CUCTEM JINHEHHBIX
YPaBHEHUM C IBYMS
[IEPEMEHHBIMU.
Pemienne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpPaBHEHUU

U3 YPABHEHMI HE SIBIISACTCS JIMHEHHBIM.

IIpuBoauTh rpagu4ecKy0 MHTEPNPETANNIO PELICHUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHUI
C IBYMsI IEPEMEHHBIMU.

Pemiath TeKcTOBBIE 32/1a4M AIT€OpPanyECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnossie
HEPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U X
peueHue. Cuctemsl

@®opMyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU NPAMOM, JOKA3bIBATH
anreOpanvyecKu.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
PemiarTe IMHENHBbIE HEPABEHCTBA C OJHOM IIEPEMEHHON,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paXaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IIPAMOU
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JIMHENHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pelieHue.
N3o0paxenue
pelieHus IMHEHHOTOo
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE TOHATHUS

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

['padux pyHKUIMH.
CaoiicTBa QyHKLIHH,
UX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBath (QyHKIHOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BoruuciasaTs 3HaYeHns QYHKIMA, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJISITH TA0JIMLbI 3HAYeHHIT

(GyHKIIH.

Ctponth 110 TOUKAM rpauku GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaguuecKoro NpeICTaBICHuUs.

Hcnonb3oBath GyHKIIMOHATIBHYIO TEPMUHOJIOT IO

U CUMBOJIUKY.

HccnenoBathb npumepsl rpaduKoOB, OTPAKAIOLIUX pealbHbIe
IIPOLIECCHI U SIBJICHHUS.

IIpuBoaAUTHL NPUMePHI POIIECCOB U SIBJICHUH C 3aJIaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIBIOTEPHbIE MPOTPAMMBI

JUTSI TIOCTPOEHUS TpadhUKOB QYHKIMN U U3yUCHHUS

UX CBOWCTB




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHB)

OyHKIWUH. 9 YreHue U nocrpoeHue Haxoauthb ¢ nomoubio rpadpuka QpyHKIMNA 3HaYCHUE OJTHOM
UucnoBsle pyHKINU rpadukoB QyHKIUHA. U3 PACCMaTPUBAEMBIX BEJINYUH 110 3HAYCHUIO APYTOM.
[Tpumeps! rpadukoB B Heco)HBIX ciiydasx BbIPpaKaTh (POPMYJI0M 3aBUCUMOCTH
(byHKLIHUH, MEXAY BEITMUYNHAMMU.
OTPAXKAIOIINUX OnuceIBaTh XapakTep U3MEHEHHSI OJHOW BEJTNYUHBI
peabHbIE MPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHMUS IPYTOM.
OyHKIWH, Pacno3HaBaTh BU/Ibl U3y4aeMbIX (QYHKIHIA.
ONMCBIBAKOLINE IHoka3bIBaTh cCXeMaTHYECKH I10JI0KEHNE HA KOOPIUHATHON
OpsSIMYI0 U 0OpaTHYIO IIIOCKOCTH rpadukoB GpyHKIHit Buga: y = X5,y = X,
MPOMOPLUHOHAIIbHBIE y =vx, ¥ = |x]
3aBUCHUMOCTH, HX Hcnosb30BaTh PyHKIHOHATBHO-TPaduyeckue
rpaguKy. peacTaBJICHHU U1 PEIIECHUS U UCCIIEIOBAHNS yPaBHEHUN
Fpa‘bHZK IEINIGH U CHCTEM ypaBHEHUM.
y = X. IpuMeHaTh HU(pPOBbIE PECYPChI A1 IOCTPOCHHS
DyHKINHT rpa@ukoB GyHKIMMA
y = x5,y =X,
y =vx,y = |xf;
rpaduyeckoe
pEIlICeHUE YPaBHEHU
Y CUCTEM YPaBHEHHUU
[ToBTOpenue u 06001IeHNE 6 [ToBTOpEHUE Bei0uparb, IPpUMEHATDH, OLIECHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX IIOHSATHM YHCEeJ, BEIUUCIEHUH, TPeoOpa30BaHMA BEIPAKCHUM, PEIICHUS

1 METOJIOB KYPCOB
7 1 8 KJ1acCcoB,
0000111eHNE 3HAHUNI

YPaBHEHUM.
OcymecTBJIATh CAMOKOHTPOJIb BBIITOJTHAEMBIX JIEHCTBHM
U CaMOIIPOBEPKY pe3yJbTaTa BIYMCICHUM, TPe0oOpa3oBaHUM,
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ITOCTPOEHUH.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHAThH
MAaTEMATUYECKUE 3HAHWS [T PELICHUS 3a1a4 U3 APYTUX
MIPEIMETOB.

Pemath TeKCTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATH
CIOCO0OBI PEIICHN 3a/1a4n

OBILEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KVIACC
HanmenoBanue paznena  |[KomugecTBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna v BEIYUCIICHHUS. 9 Pannonanpsubie uncna, | Pa3BuBaTh nmpeacTaBjeHHs O YUCIaX: OT MHOXKECTBA
JleficTBUTEBHBIC YKCIIA HppalOHAJIbHbBIE HaTypaJbHbIX YUCEN JO MHOXECTBA ICHCTBUTEIbHBIX YUCET.

YHCJa, KOHCYHBIC

1 OCCKOHEUYHBIC
JECATHUYHBIC TPOOH.
MHOX€eCTBO
JIENCTBUTEIBLHBIX
YHCeTI;
JIENCTBUTEIILHBIE
YyHclIa KaK
OECKOHEYHEBIE
JECATUYHbBIC TPOOH.
B3aunmMno oHO3HAaYHOEC
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCETI,
apudMeTUIECKHe

O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIpoOH, IPUMEHSTD JIECATUYHbIE TPUOTMKEHUS
pPalMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
KOOpPJIUHATHOM MPAMOM.

3anuchiBaTh, C)ABHUBATH U YIIOPSA0YHBATH
JIEUCTBUTENbHBIEC YUCIIA.

BbInoIHATH, COYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTndYecKHe JeiCTBUA C PALMOHAIBHBIMU YUCIIAMU,
HAXOJAUThb 3HAUYCHUS CTENICHEN C LEIbIMU MOKA3aTeIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BHIPAKECHUU.
I[HosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICMICTBUTEJILHBIX YUCEI B MPAKTUYECKOMN AEATEIbHOCTH
YyeJloBeKa.

AHaJIM3UPOBATH U J1€J1aTh BBIBOJAbI O TOYHOCTH
MPUOIMKCHUS ACHCTBUTEIIFHOTO YHCIa PU PEIICHUN
3a/1a4.

OKpyIJaaTh JEUCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKWAKY PE3YJIbTaTa BEIYMCICHUM, OIeHKY 3HAUEHUI
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JEUCTBUS

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

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

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneriHoe ypaBHeHue. | OcBauMBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyeckne
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
MIEPEMEHHOM CBOJIAILINAXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1b1e U IpOOHBIC YPaBHCHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHMS,
ypaBHeHUe. Penienue ypaBHEHMUS, CBOASIINECS K HUM, TPOCTEHIIINE IPpOOHO-
YpaBHEHUH, palMOHAIbHbIC YPABHEHUS.
CBOASIINXCSA IIpensaratb BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJja4n
bukBangpaTtHbie Pa3HBIMHU CIIOCOOAMHU.
YpaBHEHHS. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

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

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE ¢ AByMS
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh ¥ NPUMEHSATD PUEMbI PEIICHUS CUCTEMBbI
JIBYX JIMTHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPABHEHUE
HE SABJISIETCS TUHEUHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEACTABICHUS [l pellleHHs M MCCIeJ0OBAHUS YPABHEHU I
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
GbopMyJIMPOBKY YCIOBUS 33141 K aareOpandeckoil MoJienu
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3yJbTart.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH TpeoOpa30BaHNs HEPABEHCTB, HCMOJIb30BATh
JIunelinbie JUIsL IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBath JIMHEHHBIE U KBaJpaTHbIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. HAa YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemars KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh 1 NPUMEHATH HEPABEHCTBA TP PELLICHUH
VHTEpIIPETaLINs Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPITMHBI
napaboJibl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJioKeHne Ha KOOPAUHATHON TIOCKOCTH rpaduKoB

dykumii Buga: y = kx,y = kx + b,y = _,y = X4
X
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CUMMETPUH MapadoIbI.
I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y = -,
X
y = X,
y =X,
y =Vx,
y = |x|

y = %%,y =Vx, y = |x| B 3aBUCHMOCTH OT 3HaUYCHHIA
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTth KBapaTHYHYIO GYHKIIHUIO 110 (hopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOI KU3HU, (PU3UKH, TEOMETPHUH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaAPATHIHOH GyHKIMK Y = ax’ + bx + C.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIpaTHYHBIX (PYHKIINH, 3aTaHHBIX POpMyTIaMH BH]IA
y=ax,y=ax +qy=alx+p?iy=ax’ +bx+c
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 MX TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO

HU(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3ananue
NOCIIEA0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyroit

u (popmyIoii N-ro
YJIeHa.
Apudmernueckas

U TEOMETpHUYECKast
IPOrPECCUM.
@opMyIisl N-Io YieHa
apuMeTHIeCKOn

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH PeYeBbi¢ BHICKA3bIBAHMSA C MCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
II0CJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
IIOCJIEA0BATEIBHOCTH WM PEKYPPEHTHYIO (hOpPMYITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 3aJaHHBIX
TUMU (HopMyJIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEIBLHOCTH, €CJIU BBIIUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudMeTHYECKyI0 U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.
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Y TEOMETPUYECKOU
IPOTPECCHUIA, CYMMBI
NEPBBIX N YJICHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCcKon

Y TEOMETPUYECKON
MPOrPECCUMN TOUKAMU
Ha KOOPJAMHATHOMN
IIJIOCKOCTH.
JIuuelinHbIi

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10HBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TeOMETPUIECKOM TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh wieHbI 10CIEI0BATETLHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTpuBath npuMepsl POUECCOB U SIBJICHUM

U3 peabHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHHE

B apu(PMETHIECKOMN MPOTPECCUH, B TEOMETPHUUECKOMN
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBHIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 3aa4d U3 peabHOU
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHUH
(2MIEKTPOHHBIX TaOIUIL, TPAPUIECKOTO KATBKYJIATOPA U T.11.).
PemaTh 3a1a9n Ha CII0KHBIE TIPOIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHUEI pa3BUTHS MATEMATUKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucia v BBIYUCIICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

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

OmnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, ITPU PEILIEHUU 33]1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETUMOCTb HaTypaJIbHbIX
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OKpYTJIEHHE,
MpUOIMKEHHE,
OIICHKA; pelIeHUE
TEKCTOBBIX 3aja4
apuhMeTUYECKUM
CIIOCOOOM)

qrcell, IPU3HAKU IE€IMMOCTH, LEJI0€ YUCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAs U JA€CATUYHAs 1poOU, CTAHJAPTHBIN B
qucia, apupMeTUIeCKUil KBaJpaTHbI KOPEHb.
BbINOJHATH AelicTBUS, CPABHMBATDH U YIIOPAI0YUBATH
YuClia, IPEACTABIIATh YHCIIa HA KOOPIMHATHON NPSIMOH,
OKPYIJIATH YMCIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ynbTara BBIYMCICHUM.

PemaTh TekcTOBBIC 321a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTe npakTuyeckue 3a1a4m, COAEpKaIue MPOLEHTHI,
JI0JIN, YaCTH, BBIPAXKAFOIIUE 3aBUCUMOCTU: CKOPOCTh —
BpeMsl — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMsI — IPOU3BOAUTENBLHOCTD TPYA.
Pa30upaTh peanpHbIE )KU3HEHHBIEC CUTYAlINH,
(popmyIMpOBaTh UX HA A3BIKE MATEMATUKH,

HAXOJAUTH PELICHUE, IPUMEHSSI MATEMAaTHYECKHI arapar,
HHTEPNPETHPOBATH PE3YJIbTaT

AnreOpanyeckue
BBIPKEHUS
(mpeoOpa3oBaHUe
anre0panvaecKux
BBIPAKECHU,
JOITYCTUMBIC
3HAYEHU)

OnepupoBaTh NOHATHAMM: CTEIIEHb C LEJIBIM
noKasarelsieM, apu(pMeTHUECKUIl KBaJApaTHbII KOPEHD,
MHOTOWIEH, anre0pandeckas Apoob, TOXKIACCTBO.
BbINOJIHATH OCHOBHBIE /I€iiCTBHUSA: BBIIIOJHATH PACUEThI
o ¢opmyiiaMm, mpeoOpa3oBbIBATh 1EJIbIC, TPOOHO-
paroHa bHBIC BRIPAKCHUS U BBIPAXKCHUS C KOPHIMH,
pealin30BbIBaTh Pa3OKEHNUE MHOTOUJICHA HA MHOYKUTEIH,
B TOM YHCJIE C UCIOIb30BaHUEM (POPMYI Pa3HOCTH
KBaJpaTOB U KBaJipaTa CyMMbI U PA3HOCTH; HAXOJIUTh




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHB)

JOTTYCTAMBIE 3HAYCHUS TIEPEMEHHBIX TSI TPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopeanpoBath ¢ TOMOIIBIO (HOPMYIT peasibHbIE TPOLIECCHI
U SIBJICHUS

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

OnepupoBatb NOHATUAMU: QYHKIIMS, TpaduK QyHKIUH,
HYJIH QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEEe

¥ HauMEHbIIIee 3HaYCHUS (PYHKITHH.

AHAJIM3MPOBATh, CPABHUBATH, 00CYK1ATh CBOMCTBA
GyHKUMA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHSIMU: TIPsIMAst POTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBajJpaTuyHas QyHKIHs, mapabosa, runepoouia.
Hcnonb3oBaTh rpapuku 111 ONPEAEICHUS] CBOKCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JIJISl PEIICHUS 3a/1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PEaNbHOM KU3HU; MOJAEJIMPOBATH

C IMOMOIIIbIO TpaUKOB peabHbIC TPOLIECCHI U SBJICHUSI.
BoipakaTts opmMyiaMu 3aBUCUIMOCTH MEXy BETMYNHAMHU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OOUH M3 OCHOBHBIX Pa3/eliOB LIKOJIbHOW MaTEMATHKH, UMEOIIUN
CBOEH IIeNIbI0 O0ECHeYuTh M3yYE€HHE CBOMCTB W pa3MepoB (uryp, ux OTHOIIECHUU
M B3aMMHOE paCIOJIOKEHUE, OMUPAETCS Ha JIOTMYECKYIO, JIOKA3aTENbHYIO JIMHHIO.
[leHHOCTh, W3y4YeHUsS TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIero oOpa3zoBaHuUs
3aKJII0YAETCS B TOM, YTO OOYyYaloIIMCS YYUTCA MPOBOJHUTH JIOKA3aTEIbHBIC
pacCy X IEHUsA, CTPOUTh JIOTMYECKHE YMO3AKIIOUEHUS, JOKAa3blBaTb HCTUHHBIE
YTBEPKICHUSI U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBAa OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKICHHUS.

[lenpto HM3ydeHUS] TEOMETPUM SIBIISIETCS KCIOJIB30BAHHE €€ KaK HHCTPYMEHTA
MPU PEIICHUM KaK MaTeMaTUYECKUX, TaK M NPAKTUYECKUX 3a7ay, BCTPEUAOIIUXCS
B peanbHOl *u3HU. OOyJaromuics T0JKEH HAYYUThCA ONPEAENATh T€OMETPUUECKYIO
¢burypy, ONUCHIBaTH CIIOBAaMH YEPTEXK WJIM PUCYHOK, HAWTHU IUIOMIAAb 3€MEIHHOTO
Y4acTKa, pacCUuTaTh HEOOXOAUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOems Wiu Tpedyemble
pa3Mephl rapaxka st aBToMoOwis. [Ipu pereHun 3a7ad MpakTUYECKOrO XapakTepa
OOy4YarOIIMiiCs YYHUTCS CTPOUTh MAaTEMaTHYECKUE MOJIETU PEANbHBIX KU3HEHHBIX
CUTyalluid, TPOBOAUTH BEIYMCIICHUS U OLICHUBATD MTOJTYYEHHBIA PE3YJIbTAaT.

BaxkHo mnomuepkuBaTh CBSI3M TEOMETPUM C APYTUMU YYEOHBIMU MpEAMETaMH,
MOTHUBUPOBATh MCIOJB30BaTh OMNPEACICHUS] TEOMETPUYECKUX (GUTYp U TIOHSITHH,
JEMOHCTPUPOBATh MPUMEHEHHUE TIOJIYYEHHBIX YMEHUI B (DU3UKE U TEXHHUKE. DTHU CBSI3U
HauOoJsiee sIPKO BUIIHBI B TeMax «BekTopbl», « TpUroHoMeTpuuecKkrue COOTHOIIECHUS,
«Metoa koopaunat» u «Teopema ITucdaropay.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pPa3Jeibl
conepxkanusi: «I'eoMmerpuueckue QUrypsl 1 UX CBOMCTBay, «I3MepeHne reoMeTpuIecKux
BEJIMYMHY», «JleKapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBrMkeHUs
I0cKocTy, «IIpeodpazoBanus mogo0us .

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX HJisi HM3y4eHHs] Y4eOHOro Kypca
«['eometpusi», — 204 yaca: B 7 kimacce — 68 wacoB (2 yaca B Hemenmwo), B 8 kiacce —
68 yacoB (2 Jaca B HefieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COAEPKXAHUE OBYYEHUA

7 KIIACC

Hauanensie nonsitust reomerpun. Touka, npsimasi, OTPE30K, Jyd. YTOJ. BUibl yrios.
BeprukaneHbele M cmexHble yribl. buccekrpuca yria. JlomaHas, MHOTOyIrOJIbHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOM cummeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS C IIOMOIIBIO HUPKYJIS U IMHENKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEYroJbHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M IpHU3HAKU PABHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU IMAPAVIEIABHBIX NpAMBIX. CyMMa YIJOB TPEYrOJbHHKA.
Breninue yrisl TpeyrojibHHKA.

[IpsMoyronbHblid  TpeyroiapbHUK.  CBOWCTBO  MeAMaHbl  OPSIMOYTOJBHOIO
TPEYTOJbHHKA, NPOBEACHHOM K rumnoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX
TPEYroJIbHUKOB. [ IpsIMOYTrONIbHBII TPEYTOJIbHUK € yTiIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yIJIie U OOJIbIIEH CTOPOHE TpEyroibHUKA. [leprnennukymnsap
Y HaKJIOHHasl.

I'eomeTpudeckoe mecto Touek. buccekrprca yria U cepeIlnHHbIA NEPIIEHNK YIS
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBA. B3aMMHOE pacmoiokKeHue
OKPYXXHOCTM M npsMol. KacarempHas M ceKymas K OKpPYKHOCTH. OKpYy»KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipexyronpHuku. llapammenorpamm, €ro mnpu3Haku U CBOWCTBA. YacTHbIe
ClIy4au napajiesaorpaMmmoB (IIpsIMOYTOJIbHUK, pOMO, KBaJIpaT), X MPU3HAKHA U CBOMCTBA.
Tpaneuusi, paBHOOOKasi Tpamemnusi, €€ cBoiWicTBa M mnpusHaku. IIpsMoyronbHas
Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u TeopeMa
O MPOMOPIMOHATBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroiabHUKA U Tpaneunn. LleHTp Macc TpeyrojibHUKA.

[TogoOue TpeyronbHUKOB, Kodpduiment mnoxodus. IlpuzHaku mnomobus
TpEYroJbHUKOB. [IpMeHeHne nogo0ust mpy pelieHnH NPaKTUYECKUX 3a1ad.

CpoiictBa miomaaed reomerpudeckux Guryp. Dopmynbl [  IUIOHIAIU
TPEYroJibHUKa, TapajienorpaMmma, pomba u Tpanenuu. OTHOIIEHUE TUIONIACH
MO00HBIX (UTYP.

Beruuciienne mnomaner TPEYrojJbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopembr [ludaropa mnpu pemeHUn
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yIJIa MPSMOYTOJbHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUrOHOMETpUYECKHE (PYHKIMU YTIOB
B 30°, 45° n 60°.
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Brimcannble M LEHTpalbHBIE YIJIBI, YTOJ MEXAY KAacaTEeIbHOW W XOPAOU. YTJIbI
MEXKy XOpJaMH U CEKyIIMMU. BricaHHbIE U ONTMCAHHBIE YETHIPEXYTOJIBHUKHU. B3anmHoe
pacrosoxxkeHue JByX OKpyxkHocTeil. Kacanuwe okpyxHocTed. OOmme kacaTelbHbIC
K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue nogodus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENECHUN OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEICHUU OTPE3KOB
CEKYILIUX, TEOpEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpA, COHAIIPABICHHBIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallin
HaJ| BEKTOpaMHu. Pa3jokeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunater  Bektopa. CKalipHOE  NPOU3BEACHHE  BEKTOPOB, IMPUMEHEHUE
JUTSL HAXOKJICHUSI JIJTUH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HA IUJIOCKOCTH. YPABHEHHsI MNPAMOM MU OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW M NpsAMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yIJIa, BBIYMCIICHHUE UIMH OYT OKpYKHOCTEH. [Inomane kpyra, cekTopa, CErMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuu (uryp (3J€eMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.

HHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Pacrio3HaBaTh M3y4eHHbIE T€OMETPUYECKHE (PUTYpBI, OMpPENEIsITh MX B3aUMHOE
pacrnojoxeHue, H300pakaTb T'€OMETPUUECKHE (UTyphl, BBINOJIHATH  YEPTEXKHU
[0 YCIOBHUIO 3anaud. M3MepATh JMHEHHBIE M YIJOBbIE BeIW4MHBbL. Pemars 3amaun
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoauTh rpyOyI0 OLIEHKY JIMHEWHBIX U YTIOBBIX BEJIMYUH MIPEIMETOB B PEAIbHOIM
KU3HHU, pPa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznnuarh pasmepbl 3THUX OOBEKTOB
10 TIOPSIAKY BEJTNYUHBI.

CTpouTh 4YepTEKH K TEOMETPUUECKHUM 3a/1a4am.

ITonp30BaThCA NMpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh NPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a7a4.
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[IpoBoguTh JOTHYECKUE PACCYKIECHUS C HCIOIb30BAaHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MNPSIMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOVMCTBOM MEJIMAHbI, MPOBEACHHOW K THUIIOTEHY3€ NPSMOYTOJIBHOIO TPEYrOJIbHUKA,
B PELICHUN T'€OMETPUYECKUX 33/1a4.

Onpenenars NapajjieIbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIe 0Opas3yer
c HuMHU cekymas. Onpenenars MNapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOMU NPSIMOM A0 TOUYEK IPYTrOM MPSMOMU.

Pemats 3ama4un Ha KieT4aToi Oymare.

[IpoBOANTH BHIYUCICHUS U HAXOJIUTh YUCJIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B TEOMETPUYECKHX 3a7a4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB
U MHOTOYTIOJBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX TMPU MEPECEYCHUU JBYX
MapaJJICIbHBIX MPSMBIX CEKYIEH. PemaTe mpakTnueckre 3a1aui Ha HaXO0XKJICHHUE YTIIOB.

Brnanerp MOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACISTh
OUMCCEKTPUCY yTIIa U CEPEIUHHBIN MEPIICHANKYJIISP K OTPE3KY KaKk TEOMETPUYECKHE MECTa
TOYEK.

@opMynUpOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl H JUaMETpa
OKPYXHOCTH, TIOJB30BaTbCl HMX CBOMCTBAMH. YMETh IPUMEHATH OSTH CBOWCTBA
[IpU PELLICHUU 3a1a4.

Brnaners noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTHU, YMETh HaXOAUTh
ee uentp. [lonp3oBaTbes ¢akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHUKA
MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEANHHBIEC EPIICHANKYISPBI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mnoHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOM
0 MEPIECHANKYISIPHOCTH KacaTEIbHOU U paJinyca, IPOBEICHHOTO K TOYKE KaCaHUs.

[Tonp30BaThCS MPOCTEUIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
MMPAKTUYECKUA CMBICIL.

[IpoBOANTHE OCHOBHBIE TE€OMETPUUECKHE TOCTPOCHUS C TIOMOIIBIO IUPKYJIS
Y JINHECUKH.

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS TMPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce.

Pacnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, M0JIb30BATHCA
MX CBOMCTBAMU IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOUYKH IMEPECEUECHHS] MEIUaH TPEYroJibHUKa (LIEHTpa Macc)
B PELLIECHNH 3a/a4.

Brnaners monsATHeM cpenHEH JIMHUM TPEYTOJbHHUKA W TPallCLUH, IPUMEHATh UX
CBOWMCTBA MpPHU pEUIEHUM reomerpuyeckux 3azad. llomb3oBarbes Teopemoinn daneca
U TEOpPEMOM O NPONMOPUUOHAIBHBIX OTPE3Kax, IPUMEHATh WX M PEUICHUs
IIPAKTUYECKUX 3a/1a4.
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[IpuMeHsATh mNpU3HAKKU MOAO0US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBatbes  Teopemoit  [ludaropa  nmns  pemieHUss  reoOMETPUUECKHX
Y MpaKkTHYecKuX 3a7ad. CTpOUTh MaTEMaTHYECKYI0 MOJENb B MPAKTHUYECKHUX 3aJayax,
CaMOCTOSATENIbHO MPOBOAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

Bragets noHATUSIMU CHHYCA, KOCHHYCA U TAHT€HCa OCTPOro yriia MPsSMOYTOJIbHOTO
TpeyroibHuka. [lob30BaThbCsi STHUMU MOHATHUSMH JUIS PEIICHHUS TMPAKTUYECKUX
3ajad.

Boruuciate  (pa3iaudHbIMU - CIOCOOAMM) IUIOLIAAL TPEYTOJIbHUKA W TUIOLIAAH
MHOTOYTOJIbHBIX (uUryp (mosib3ysich, Ti€ HEOOXOIUMO, KalbKyaaTopoM). [IpumeHsTh
MOJIyYEHHbIE YMEHUS B PAKTHYECKUX 3a/1a4ax.

Braners MOHATUSAMH BIHUCAHHOTO M IEHTPAIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBbI
O BIHMCAHHBIX YIJIaX, yIJax MEXAY XopJaMu (CEeKYIIMMH) U YTiie MEeXIYy KacaTelIbHOU
Y XOPAOW P pPEICHUU T€OMETPUUECKUX 3a/au.

Brnaners MNOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbBHUKA MPU PELICHUHN 3a]a4.

[IprMeHSTh NOTyYECHHBIE 3HAHUS HA PAKTUKE — CTPOUTh MATEMAaTUUECKUE MOJEIH
Ul 3aJa4  pEAJbHOM JKU3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C TMPUMEHEHHWEM TOJ00MS W TPUTOHOMETPUHM (IOJIB3YSCh, TIZ€ HEOOXOIUMO,
KaJIbKYJIITOPOM).

[IpeameTHbIe peE3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3iaNyYHbIE AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelleHnue MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (Cc TOMOLIBIO  KalbKyJISATOpa) HJIUHBI U YIJIbI
11 HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (opMyllaMd TpPHUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKIECTBOM  JUISl HAXOXJAEHHS COOTHOILIEHHA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcronbs30BaTh TEOpPEMBI CHHYCOB M KOCHMHYCOB ISl HAXOXKIACHUS Pa3IudHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), IPUMEHITh UX NPU PEUICHUN
r€OMETPUYECKUX 3a/]aY.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHsl MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Quryp. Ilonb3oBaThcsi cBoOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMETh
BBIYUCIISTh JUIMHBI U HAXOAUTh YTJIbl y TOI0OHBIX ¢uryp. [IpumensTs cBoiicTBa mogooust
B IPaKTUYECKUX 3aJadyax. YMETh MNPUBOJUTH TPUMEpPbl MOJOOHBIX  (PUryp
B OKPY’KaIOIIEM MHpE.

ITonb30BaTbCAd TEOpPEMAaMH O MPOU3BEACHUM OTPE3KOB XOpZ, O MNPOU3BEACHHH
OTPE3KOB CEKYLINX, O KBaJIpaTe KacaTeIbHOM.



denepanbHas padoyast mporpamMMa | Marematuka. 5-9 kimaccel (0a30BbIl yPOBEHb)

[Tonb30BaTbCs BEKTOpaMM, MOHUMATh WX F€OMETPUUYECKUM U (PU3MUECKUI CMBICI,
OPUMEHATh HMX B PEIIEHUM TEOMETPUYECKUX U (u3mueckux 3anad. [IpumeHsTsH
CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB JIJIsl HAXOKICHUS JIUTMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnagers NOHATUAMU IPaBUIBHOTO MHOTOYTIOJIbHUKA, JIMHBI OKPY’KHOCTH, JJIMHBI
YT OKPY>KHOCTH M paJuaHHOW Mephl yria, YMETh BBIYMCIATH IUIOUIA/lb KpyTra U €ro
yactel. [[puMeHATh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

HaxoauTs ocu (W11 IEHTPBI) CAMMETPUU QUTYP, TPUMEHSTH IBUKEHUS IIIOCKOCTH
B IIPOCTEMILINX CITydasix.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATHYECKUE MOJIEIH
UIA  3aJad  pealbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TNpPUMEHEHUWEM TMOoJA00HUs U TPUTOHOMETPUYECKUX (DYHKIMI (TOJB3ysACh, TIe
HEO0XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3HaBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAe/siTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEXkK M0 YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoaMTH NpOCTENIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTJIOBBIE BEJIMYUHBI T€OMETPUYECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTh «Ha rias3» pa3Mepbl peabHbIX 00BEKTOB,
yepTeKamHu. NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1aun Ha BHIYUCIICHUE JIMH OTPE3KOB U BEIMYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTse 3a/1a4u Ha B3aMMHOE PacIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHHBI, IPOBOAUTH
HEOOXOMMbIE JOKA3aTENIbHbIE PACCYKIACHMUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEM IPU3HAKOB).
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Y IEPBUYHbBIE
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIBHUKOB.
IIpr3sHaku

paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHbBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

Y PABHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
IIpsAMOyYTOJIbHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BoIBoaUTH Crie1cTBYS (PABEHCTB COOTBETCTBYOIIIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPECICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MEIUaHbl TPEYTONBHUKA; CEPEANHHOTO MEPIICHINKYIISIpa
OTpe3Ka; MepUMETpa TPEYroIbHHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelmaTh 322494 C IOMOIIbIO
HAXOXKJCHUS PABHBIX TPEYTOJHHHUKOB.

I[IpumMeHsATH NpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath 11udpoBbie pecypchl AJIs HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBHCS € HICTOPUEN Pa3BUTHS TEOMETPHUH
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[TapajutennbHbIE TPSIMBIE, 14 [TapannensHbie @opMyTHPOBATH MOHATHE MAPATIEITBHBIX MTPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOJUTH MMPAKTUYECKUE IPUMEPBI.
Hakpecrt nexammue, N3yuaTsh cBOICTBa YIiI0B, 00pa30BaHHBIX MIPU MEPECEUECHUN
COOTBETCTBEHHBIC MApAJIICTbHBIX MPSIMBIX CEKYILIEH.
Y OTHOCTOPOHHUE IIpoBoauTh J0Ka3aTENLCTBA MAPATUICIBHOCTH JIBYX
YTJIbI, 0Opa30BaHHbIC MPSIMBIX C TOMOIIBIO YTIIOB, 00pa30BaHHBIX MIPU MEPECECUCHUU
MIPY NEPECECYEHUN ATUX OPSIMBIX TPEThEU NPSIMOil.
napajuIeIbHbIX Bopruncasit CymMMy yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIICH). HaxoauTsb unciioBbie 1 OyKBEHHBIC 3HAUECHUS YTIIOB
[Tpusnak B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM
napajuieIbHOCTH 0 CyMME YIJIOB TPEYI'OJIbHUKA U MHOTOYI'OJIbHUKA.
MPSIMBIX Yepe3 3HAKOMUTBCS ¢ HCTOPHUEN Pa3BUTHUSI TEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSIMOU 10 BTOPOU
MIPSIMOU.
Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX)HOCTb, XOpJ1a DopMyJIHPOBATH ONPEACICHUs . OKPYKHOCTH, XOP/IbI,
I'eomerpuueckue U TUAMETP UX JIMaMeTpa U KacaTelIbHOM K OKPYKHOCTH.
[IOCTPOCHUSA CBONCTBA. N3yyarh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
KacarenbHas HccaenoBarhb, B TOM 4KCIIE HCHOJIB3YS LM pPOBHIE
K OKPY>HOCTH. pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKpy>KHOCTB, OKPY’KHOCTH, BHMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAHHASA B YTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca

Y CEPEANHHBIN
MEPIEHANKYIISIP
KaK TEOMETPUUECKUE
MECTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAs OKOJIO
TPEYrOJIbHUKA.
OKpy>KHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 1i1d nokazarenbCcTBa TEOPEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomompo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pematb OCHOBHBIC 321244 HA MOCTPOECHME: YTIIA, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISIPa JAHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAILIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJIIPHON TJAaHHOW MPSMOIi; OUCCEKTPUCHI
JTAHHOT'O YTJIa; TPEYTOJILHUKOB MO PA3JIMYHBIM JICMEHTAM.
3HAKOMMUTBHCSI C HCTOPHEH Pa3BUTHUS TEOMETPUU

[ToBTOpenue, 06061eHNE 4 [ToBTOpeHue Pemarhb 3aga4m Ha TOBTOPEHUE, UIUTIOCTPUPYIOIIUE CBSI3U
3HAHUI U 00o01IeHne MEXIy Pa3JIudHbIMH YaCTSAMHU Kypca

OCHOBHBIX IIOHATUH

U METOJIOB Kypca

7 xnacca
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI PAMME
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8 KVIACC
HaunmenoBanue paznena | KonmaectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeThIpexyroJbHUKN 12 [Tapannenorpamm, ero | M300paxkaTh 1 HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJbHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHble ciiyyau DopMyJIHPOBATH ONPeIeICHUA: TapAIIIEIOrpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tparnenuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tparneuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), ux Jloka3bIBaTh M UCNOJIL30BATH NP PellIeHNH 3a/1a4
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoGOKas Tpareuuu, NpsAMOyroJbHON TpaneuuH.
U IPSMOYTOJIbHAS IIpyMeHATH MeTO/ YBOCHUS MEUAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBarth 11 poBbie PECYpPCHI I UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MeJTUaHBbI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
[HenTpanbHas
CUMMETpPUS

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

0 IPONOPIUOHATBHBIX U Teopema C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MoJOOHBIE O IPOMOPUUOHATBHBIX | O MPONOPIIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKH OTpe3Kax. IPONOPUHUOHAIBHBINA OTPE3OK.
Cpenusst TUHUS IIpoBoaUTH 10KA3aTEJBLCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOU TOUKE, U HAXOAUTH

Tpaneuus, ee cpeaHsst

CBA3b C HCHTPOM MacCC, HAX0AUTb OTHOIICHUEC, B KOTOPOM
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JIVHWSL. MEIUaHBI JIEATCS TOYKON UX MTePeCceUeHusI.
[IponopiiroHanbHbIE Haxoauth n1o100HbIE TPEYTOJLHUKHN Ha TOTOBBIX YepTexkax
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOTI00MS.
[{enTp mMacc PemaTh 3a1a4u Ha IOTOOHBIC TPEYTOIBLHUKH C TIOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJIbHOTO TOCTPOCHUS YePTEXKEN U HAXOXKACHUS
[TonobubIe 0JI0OHBIX TPEYTOJHLHUKOB.
TPEYTOJbHUKHU. IIpoBoauTH 10KA3aTENBCTBA C UCTIOJI30BAHIEM
Tpu mpusHaka PU3HAKOB MOJ00US.
noo0ous Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
TPEYTOJIHHUKOB. IIpuMeHSITH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
[Tpumenenue F€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1a4.
nooous 3HAKOMUTBHCS C HCTOPHEl pa3BUTHS TEOMETPUH
MIPY pEIICHUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00IIICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpbI), (POPMYJTHPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl UIOMIAAN TApaJJIeIorpamMma,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPANCIUU U3 GOPMYJIBI TUTOIIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpaMmma, BoIBoAUTH GOPMYITBI TUIOMIAIN BBITYKIIOTO
TpareIuy. YETBIPEXYTOJIbHUKA YePe3 AUArOHAIHN U YTOJI MEXKy HUMHU.
Brrunciienune Haxoautsp momaau Guryp, n300paskeHHBIX Ha KIETYaTON

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCNoOJIb30BaTh pazoueHue GUrypsl Ha YacTu
U JOCTpavBaHUe.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa

Pa3oupaTh npuMepbI UCTIOTH30BAHUS BCIOMOTATEIbHON
TJIOMIAH JIUTSL PEIICHHSI TEOMETPHUCCKUX 3a1ad.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh mIonany pa3indaHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha UIONIAIb C TPAKTUYECKUM

coJiep KaHueM

BCIIOMOTaTEJIbHOM
IO IN

Teopema [Tudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy [ludaropa, ncnosan3oBars ce

Y Havajia TPUrOHOMETPUH ee MPUMEHEHHE. B IPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue DopMyIMPOBaAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
¢byHKIMI ocTporo BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yTila IPSIMOYT'OJIBHOTO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYroJbHUKA, HccaenoBath COOTHOIIEHUS MEXIAY CTOPOHAMU
TPUTOHOMETPUYECKHE | B NPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yIiIamu B 45° u 45°;
COOTHOIIICHUS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPUUYECKOE TOXKIECTBO AJISI HAXOXKIECHUS
OcHoBHOE COOTHOIIICHUI MEK]Ty TPUTOHOMETPUUECKUMHU (DYHKITUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIpyMeHATH OTYyYEHHbIC 3HAHUSI U1 YMEHHUS IPU PEIICHUU

PaKTUYECKUX 3a]1a4.
3HAKOMHUTBCS C HCTOPHEN pa3BUTHS TEOMETPUU
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YTl B OKPY’KHOCTH.
BriucanHble ¥ ONIMCAaHHBIE

YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOcTU. Kacanue

OKPY>KHOCTEHN

13

Brmcannelie

Y [ICHTPAJIbHBIC
YIJIBL, YTOJI
MEXKTY
KacaTeJbHOU

Y XOPAOM.

VYTIBl MEXIY
XopaaMu

Y CEKYIIUMHU.
Brmcannelie

1 OIIMCaHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[IpumeneHue 3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3aja4.

Bzaumuoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEW,
oOmue
KacaTeJbHbIC.
Kacanune
OKPY>KHOCTEHN

®opMyIMPOBATHh OCHOBHBIE OINPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM 4ncie ¢ MOMOLIBIO HU(MPOBBIX
pECYpCOB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEXYT OJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX IOHATUM M | MEXKIY pa3IMYHBIMH YaCTSIMH Kypca

METOJIOB KYpCOB

7 1 8 KIaccoB,

0000111IeHNE 3HAHUNA
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KVIACC
HanmenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNBbIX U IPSIMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTOHOMeTpuHM (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEyroIbHHUKOB. JTMArOHAJU M YTOJl MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKMY.
IpUMEHEHNE Pemath npakTuyecKkue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0JICHUIO PA3JIMUHBIX 2JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3ZOBAHUS TTOTO0USI.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu peoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU COOTBETCTBEHHbIE Haxoauth npumepbl mo00us B OKpYyKaroiei
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP,
Teopema

BIIMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOTH30BaHUEM MOJO0HBIX TPEYTOJILHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

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

Y TEOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BexkTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IPOU3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KU,
HCCJIe0BAaTh FT€OMETPUUECKUH (TIepEeMEILICHHE)

U pU3HYECKui (C1iia) CMBICIIBI BEKTOPOB.

3HaTh omnpeeIeHUs CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpA HA YUCJI0, MCCJIEI0BATH
T€OMETPUYECKUNA U (PU3UUECKHI CMBICIIBI ATUX OTIEepaITuil.
Pemathb reoMeTpuiecKue 3aJa4u C UCIIOIb30BAaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIsIpHOE MTPOU3BEACHUE BEKTOPOB,
BbIBOJUTH €I0 OCHOBHBIE CBOMCTRBA.

BbIyucasiTb CyMMY, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJIHHATAX.

IIpuMeHATH CKAISIPHOE IPOU3BEICHUE JJIST HAXOXKIECHUS
JUTH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemtenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHeHue BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MTPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPY>KHOCTH

U TIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
FEOMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaThb NOHSATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJMHAT, JEKAPTOBBIX KOOPJIUHAT TOUKH.

BbpIBOAMTH ypaBHEHUE IPSIMOM U OKPYKHOCTH.
BoiaeasiTh MOTHBIN KBAApAT JJIS HAXOKICHUS [IEHTpa

U paJinyca OKpPY>KHOCTH I10 €€ YPABHEHHUIO.

Pematsb 3a1a4M Ha HAXO0XKJAECHUE TOUEK

NEPECEUEHUs MPAMBIX U OKPYKHOCTEN C MOMOILbIO METO/AA
KOOpJMHAT.

Hcnoan3oBaTh CBOMCTBA YyriI0BOro KOO PUITMEHTa MPSIMOit
IpU pEeUICHUU 3a]1a4, JJIs1 OTPEJECIICHHS PACIION0KEHUS
IPSIMOM.

IIprMeHATH KOOPMHATHI IPU PEIICHUN

reOMETPUYECKHUX U MPAKTUYECKUX 3a/1ad,

JUIS1 IOCTPOCHUSI MaTEMAaTUUECKUX MOJIENEH

peanbHbIX 3a7a4 («METOJl KOOPAUHAT).

IMoab30BaThLCH 1151 IOCTPOCHUS U UCCIICAOBAHUIM
IU(POBBIMH PECYPCAMH.

3HAKOMHMTBHCH € HCTOPHUEN Pa3BUTHUS TEOMETPUU
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[IpaBuiibHBIE 8 [IpaBunbHBIE D opMyJIUPOBATH ONPEACIECHNE NPABUIBHBIX
MHOT'OYTOJIbHUKH. MHOT'OYT'OJIbHUKH. MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
J{nuHa OKpYKHOCTH Yucno n. [Jnuna IHo1b30BaTHLCS TOHATHEM JITTMHBI OKPYKHOCTH, BBEICHHBIM
Y TJIOIIA/Ib KpYTa. OKPY>XHOCTH, IyTH C IOMOIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
Brrunciienue momanaei OKPY>KHOCTH. YUCJIO T, JUIMHY AYTU U PAJUAHHYIO MEPY yIJIA.

Pannannas mepa IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

yTa. K IpayCHOI 1 HA0OOPOT.

[Imomans xkpyra, OmnpenesasaTs miomans Kpyra.

CEKTOpa, CETMEHTA BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)

JUTA JUTMH YT, TUIOIIAIEH CEKTOPOB U CETMEHTOB.
BouruucasaTs miomaau Guryp, BKIIOYAIOMIUX SJIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauThb nuonaay B 3aj1a4ax peajabHOM )KU3HU

J[BM>KEHMS TIIIOCKOCTH 6 [Tonsarue o nBrkeHnn | Pa30upars npuMepsl, WILTFOCTPUPYIOIIME TOHATHS
IIJIOCKOCTH. JBHKCHUSL.
[TapamnenpHbIi DopMyJIUPOBATH ONIPEAECIICHUS ITAPAIUIEIIBHOTO IIEPEHOCA,
NIEPEHOC, TOBOPOT IIOBOPOTA U OCEBOM CUMMETPHHU.
[Ipumenenue BbIBOAMTDB UX CBOMCTBA, HAXOAUTh HEIIOABM)KHBIC
IIPY PELIEHUH 3a7a4 TOYKH.
Haxoautb HEHTPHI U OCH CUHMMETPHUI NPOCTENIINX
duryp.

IIpumeHsTH apaieabHbIN IEPEHOC U CHMMETPUIO
IIpU pEUICHUU T€OMETPUYECKUX 3a1a4 (pa3ouparhb
IPUMEpHI).

Hcnoab30BaTh A1 MOCTPOSHUS U HCCIIETOBAHUN
1M pOBbBIE PECYPCHI




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHB)

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AINS 3HAHUU

7

IloBTOpEHME
OCHOBHBIX IOHSATHI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o01IeHne

Y CUCTEMAaTU3aLHs
3HaHuu. [Ipocreiimme
re€OMETPUYECKHE
buUrypsl u ux
cBoricTBa. M3mepenne
F€OMETPUUYECKHUX
BEJTUYMH.
TpeyroapHUKH.
[TapannensHbie

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI

B OKPY>KHOCTH.
Brincanubie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOTOYTOJILHUKOB.
[Ipsimast

U OKPY’KHOCTb.

OnepupoBaTh NOHATHAMM: (DUTYpa, TOUKA, IPsIMAs, YTOJI,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OMCcceKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U nojodue duryp,
TPEYTOJIBHUKOB; MMAPAJUIEIIBHOCTh U NEPIIEHAUKYJIISIPHOCTD
MPSIMBIX, YTOJI MEXIY IPSIMBIMHA, CHMMETPHSI OTHOCUTEIIBHO
TOYKHU U NPSMOW; JNIMHA, PaCCTOSIHUE, BEIMYMHA YyIJIa,
IJIOIIA/b, IEPUMETD.

Hcnoab3oBatrh popMyJibl: IEpUMETPA U TIIOLIAN
MHOT'OYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOIIAIN KpyTa,
o0bemMa MpSIMOYTOJILHOTO Mapalljiesienumneaa.
OnepupoBaTb NOHATHSIMHU: IPSIMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATH ITH MOHATHUS

JUISl TIPEICTABJIEHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE
U3 APYTrux y4eOHbIX IPEIMETOB.

Pemiath 3a1a4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHbIMU YaCTIMU Kypca.
BeiOupaTs MeTox 11 pelieHns 3a1a4Hu.

Pemiath 3a1a4u 13 IOBCETHEBHOM KU3HU
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YeTsIpexyroJbHAKY.
Brincanubie

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

[ Imomane.
Brruncienune
romaaei. I nomann
no1I00HBIX GUTyYp.
JlexapToBbI
KOOPJIMHATHI

Ha IJTIOCKOCTH.
Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTUKA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(POBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOUYKH 3PEHUS MPAKTHUECKUX MPUIOKEHHUM, TaK U UX POIU
B 00pa3oBaHUM, HEOOXOJUMOM KaKIoMy dYesnoBeky. Bo3zpactaer uucno npodeccuid,
IpU OBJIAJECHUU KOTOPHIMH TpelOyeTcs Xopomas 0a3oBas MOJArOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKasi MOJTOTOBKA Ba)KHA ISl MIPOJIOJKEHUSI 00pa30oBaHus
U IS yCTIenTHOU po(decCHOHaNbHOM Kapbephl.

Kaxxap1it yenoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIINXCS y HETO
JaHHBIX. A s OOOCHOBAaHHOTO TPHWHSATHS PEIICHHS B YCIOBUSIX HEIOCTaTKa
Wiau W30bITKa WH(POpMaMU HEOOXOJWMO B TOM YHCIE XOpOIIO CHOPMHUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUIECKOE MBIIIUICHHUE.

VIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMHUPOBATH y 00YUAIOIIMXCS
(YHKIHMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOLIYI0 B C€0Sl B KaueCTBE HEOThEMIIEMOU
COCTaBIISIIOIICH YMEHHE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATH WH(MOpPMAIIHUIO,
IPEJICTABICHHYIO B Pa3IMYHbIX (pOpMax, MOHUMATh BEPOSATHOCTHBIN XapakTep MHOTUX
pEaIbHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOJUTH IMPOCTEHIINE BEPOSTHOCTHHIC
pacueTsl.

3HAKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMM NpHHIMIAMU cOopa, aHaiu3a
U TPEJCTABICHUS NaHHBIX W3 PA3IWYHBIX cdep >KU3HM OOIIecTBa M TOCyAapCTBa
npuoOmaeT oOydalmuxcs K OOIIECTBEHHbIM HHTepecaM. 3ydeHue OCHOB
KOMOMHATOPUKN pa3BUBACT HAaBBHIKA OpraHHM3allMM Mepebopa W ToJcYeTa dYucia
BapUaHTOB, B TOM YHCJIE B MNPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUU
rpadoB co3gaeT MaTeMaTHYeCKUil (QyHIaMEHT 1t (OPMUPOBAHUS KOMIIETCHIIMMA
B oOnactu uHGPOpPMATHKM W UU(GPOBBIX TeXHOJOrWMH. IIpu H3ydyeHHH CTATUCTUKH
U BEPOSATHOCTU 00OTalalOTCsl MPEACTaBICHUs 00YyYarOIUXCsl O COBPEMEHHOM KapTUHE
MHUpa ¥ METOJIaX €ro MCCien0oBaHus, (OpMUPYETCS MOHUMAHUE POJIM CTATUCTUKHA Kak
HMCTOYHUKA COLMAJIBHO 3HAUMMON MHGpOpMaUM M  3aKJIaJbIBAlOTCI  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBUM € JaHHBIMHM LEISIMU B CTPYKTYpe NMporpamMmbl Y4EeOHOTro Kypca
«BeposTHOCTh U CTATUCTHKAY» OCHOBHOIO O0IIEro 00pa30BaHMsl BbIIEIEHBI CIEIYIOLIUE
coJiepkaTenbHO-MeToanueckue JauHuM: «llpencTaBieHrne AaHHBIX W OINUCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «7aeMeHThl KOMOWHATOPHUKW», «BBeleHHe B TEOPHIO
rpadoBy.

Copepxanne nmHun «llpencraBieHne NaHHBIX W OIMUCATENIbHAs CTATUCTHKA»
CIIY’)KUT OCHOBOW sl (hOPMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(MOpPMALMEH: OT YTEHUS
W UHTEepnpeTanuu WHGOPMAIMK, MPEACTABICHHOW B Ta0NMIax, HAa JuarpaMMmax
u rpadukax, a0 cOopa, NPEACTABICHHUS W aHaIW3a JAHHBIX C HCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEpPUCTUK CpEeJHUX M pacceuBaHus. Pabotasg ¢ paHHBIMY,
oOydJaroniyecsi ydaTcsi CUMTBIBaTh M HWHTEPOPETHPOBATH JIAHHBIC, BBIJIBHUIaTh,
apryMEHTHPOBATh U KPUTHUKOBATH IPOCTEHMIIINE TMIIOTE3BI, PA3MBILUIATh HaJ (PaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYHMBOCTb, M OLICHHBaTh HX BIUSHHE HA pPacCMATPUBAEMbIC
BEJIMYMHBI U MTPOLIECCHI.

NHTYyUTUBHOE NIPEACTABICHHE O CIy4YalHOM W3MEHUYMBOCTH, WCCIEAOBAHKE
3aKOHOMEPHOCTEN M TEHACHLWKA CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW JUISI U3Y4EHUS
TEOPHUH BEPOATHOCTEN. bonbIlIoe 3HaYeHNE UMEIOT NPAKTUYECKUE 3aJaHus, B YACTHOCTH
OIIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMA.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Tpu n3ydeHun yueGHOro Kypca o0ydaromuecs 3HaKOMATCS ¢ IPOCTEHIIIMMHU METOJaMU
BBIYMCIICHHSI BEPOATHOCTEH B CIYYaWHBIX SKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAaMH, I103BOJIIIOIIMMH CTaBUTH
U peraTh 0osee CIoXKHbIe 3a1aui. B yueOHbIi Kypc BXOAAT HayallbHbIE MPEACTABICHUS
O CITy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4yeOHOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOYyYaroIIMXcCs
C MHOXXECTBAMU M OCHOBHBIMHU ONEPALMSIMH HaJ MHOXXECTBAMH, PACCMaTPUBAIOTCS
NpUMeEpbl NPUMEHEHHUs [JIs pEeleHUs 3a]ad, a TaKKe MCIOJIb30BAHMUS B JPYrUX
MaTEeMaTHYECKUX Kypcax U yUeOHBIX IpeIMETax.

B 7-9 kiaccax uzydaercst yueOHbIN Kypc « BeposITHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOomAT paszzgensl: «lIpencraBieHne JaHHBIX M ONKCATENIbHAs CTATUCTHUKA,
«BeposTHOCTEY, «DJIeMEHTh KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadoy.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHJOBAaHHBIX JMJId U3Y4YeHUs Y4eOHOro Kypca
«BepostHocTh U cTatucThkay, — 102 vaca: B 7 xinacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeeMIO).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne JaHHBIX B BUJAE TaOJuIl, auarpamM, rpadukoB. 3arojHEHUE
Ta0IUI], YTEHHE U MOCTPOCHUE AHArpamMM (CTOIOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenune rpaduKoOB peajbHBIX IMpoleccoB. M3BiaedueHne uHPOpMALMK U3 AUarpamm
Y Ta0JIMLI, UCTIOJIb30BAHUE U UHTEPIIPETAlUs JaHHBIX.

OnucarenbHasi CTAaTUCTHUKA: CpelHee apu@MeTudyecKkoe, MeauaHa, pa3Mmax,
HanOoJIbllIee U HAUMEHbIIEE 3HAaUeHHsI Ha0opa YMCIIOBBIX JaHHbIX. [Ipumepsl ciydaitHoU
M3MEHUYMBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Poib ManoBeposSITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOLIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepunHa, pedpo. Crenenp BepiiuHbl. Yncno pedep U cymmapHas CTENeHb
BepiuH. [IpencraBnenue o cBsizHocTu rpada. lernu u mukmsl. [Tytu B rpadax. O6xon
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rpacda (diepoB nyTh). IIpeacraBnenue 06 opueHTUpoBaHHOM Tpade. Pemenue 3amau
C TIOMOIIEI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUE TaOIUIl, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHUE, NepecedeHne, NonoiaHeHue. CBOMCTBa onepauuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPEACIUTEIBHOE, BKIIOUEHU. Vcnonb3oBanne
rpaduyecKoro MPEACTABICHUS MHOXECTB JUI ONHCAHMS pEealbHBIX IPOILIECCOB
U SIBJICHUH, IPY PEIICHUM 3aad.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3JEMEHTApHBIMUA COOBITHSAMU. CiydailHbIi
BbIOOpP. CBSA3b MEXIy MaJOBEPOATHBIMH M NPAKTHUUECKU JTOCTOBEPHBIMU COOBITHUSIMU
B IIPUPO/IE, OOIIECTBE U HAYKE.

Hepeo. CBONMCTBa JE€PEBBEB: €IUHCTBEHHOCTbH IIyTH, CYIIECTBOBAHHME BUCSYEH
BEpPUIMHBI, CBSI3b MEXKJy YHMCIOM BEpUIMH M 4ucioM pedep. IIpaBuino yMHOXKEHHS.
Pemenue 3anay ¢ nomousio rpagos.

[IpotuBomnomnoxHeie coobiTUd. uarpamma Diisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTii. HecoBmecTtHble coObITus. DOpMylia CHOKEHHS BEpPOSTHOCTEH. Y cCIOBHas
BepoATHOCTb. [lpaBmiio ymHoxeHus. HeszaBucumbie coObiTus. IlpencraBienue
JKCIIEpUMEHTa B BHUJE JepeBa. PemeHue 3anady Ha HaXO0XACHHE BEPOSITHOCTEH
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KVIACC

[IpencraBienne JaHHBIX B BUJAE TaOJuIl, quarpamMm, rpadukoB, UHTEPIPETALIUS
JNaHHbIX. UTeHue U mocTpoeHue Tabaull, AMarpaMmm, rpaduKoB MO peaibHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposATHOCTh. CnydalHbIE BBHIOOp TOYKHM U3  (DUTYPHI
Ha MJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 miepBoro ycmnexa. Cepust
ucneiTanuii bepuymiu. BeposarHocTu coObITHII B cepun UcnibiTaHui bepHyu.

CnyvailHas BeJIMYMHA U paclpelieieHHe BeposiTHOCTEW. MareMartnudeckoe
oXujanue u aucnepcus. [Ipumepsl MaTeMaTHYECKOTO OXKHUJIAHUSI KaK TEOPETUYECKOTO
CpPEIHEr0 3HAUYCHUS BEIUMYMHBI. MareMaTu4ecKoe O0XKUIAHUE U JUCIIEPCHUS CIy4aliHON
BEJIMYMHBI «YHUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHYIm.

[TonsTre o 3akoHe OonbIUX yuces. MzMepeHne BepoITHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponb u 3HaueHMe 3aKOHA OOJIBIIIMX YUCET B PUPOJIE U OOIIECTRE.
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HNPEIMETHBIE PE3YJIbTATHI

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

Yutate uHOpMaIUIO, TNPEACTABICHHYI0 B TaliuIax, Ha JUarpaMmax,
MIPE/ICTABIIATh JAHHBIC B BUIEC TaOJHII, CTPOUTH HATPAMMBI (CTOJIOMKOBBIC (CTOIOUATHIC)
U KPYTOBBIE) [10 MACCUBAM 3HAUYCHUI.

OnuceIBaTh U UHTEPIPETUPOBATH PEATIbHBIE YUCIIOBBIE TAHHBIE, MPEICTABICHHBIC
B Ta0JIMIIax, HA AUarpaMmax, rpadukax.

Hcnonp30BaTh 1Sl ONKMCAaHUS JAHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apupMeTHIeCKoe, MeTnaHa, HanOoJIbIIIee ¥ HAaUMEHBITICE 3HAYCHUS, pa3Max.

HmeTs nipecTaBiaeHe O CIIydailHOM M3MEHYMBOCTH HA PUMEpax 1eH, PU3NIECKIX
BEJIMYMH, AHTPOMOMETPUYECKUX JaHHBIX, UMETh MPEJACTABICHUE O CTATUCTUYECKOU
YCTONYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPAMMBlI YYEOHOrOo Kypca K KOHITY
oOyueHus B 8 kiacce.

N3Bnekats u mpeoOpa3oBbIBaTh MH(DOPMALINIO, NMPECTABICHHYIO B BHUJE TaOJMII,
auarpamm, TpauKoB, MPEJICTABIATh JaHHBIE B BHJIE TaOJMII, JUarpamMM, IpauKoB.

OnuceIBaTh TAaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHU
1 Mep pacceuBaHus (pa3Max, TUCIIEPCHs U CTaHIAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOTHl YHCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIE
110 pe3yybTaTaM U3MEPEHUN U HAOIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM UHCJIC B OIBITAX C PABHOBO3MOYKHBIMH JIECMEHTAPHBIMHU
COOBITHUSIMH.

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
JIarpaMmsbl Disiepa, YucioBas npsimas.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpalu
HaJl MHOXKECTBaMU: 00beIMHEHUE, TIepeceUeHre, OMOJHECHHUE, MTEPEUUCIIATh JIEMEHTHI
MHOXECTB, IPUMEHATh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBS3EH MEXITYy HUMH
JUIS. OTIMCAHMs MPOLECCOB WM SIBJICHUW, B TOM YHUCJIE MPU PELICHUM 3a4ad U3 APYTHUX
y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yabTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

N3Bnekate u mpeoOpa3oBbIBaTh WH(GOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHHKAX B BHUJC TaOJHII, JAMAarpamMm, I'pauKoB, MPEICTaBIATh JaHHBIC B BHIE
Ta0IuIl, TUarpamMm, rpauKoB.
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Pemate 3amaun  OpraHuM30BaHHBIM  NEpeOOPOM  BApUAHTOB, a  TaKKe
C CTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI M METOIOB.

Hcnonp30BaTh onucaTeabHbIE XAPAKTEPUCTUKH 111 MACCUBOB YHCJIOBBIX JTAHHBIX,
B TOM YMCJIE CPETHUE 3HAYECHUS U MEPBI PACCEUBAHMUSL.

Haxomuth 9acTOTHl 3HAYEHWHW W YaCTOTHI COOBITHS, B TOM YHCIE TOJB3YSChH
pe3yabTaTaMu MIPOBEACHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonuth BeposSTHOCTH CIydalHBIX COOBITUH B M3YYCHHBIX OIBITaX, B TOM YHCIIC
B OMNbITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEpPUSX HCIBITAHUN
110 TIEPBOTO yCIE€Xa, B CEPUSAX UCIBITaHUN bepHyun.

HNMeTh mpeAcTaBiICHUE O CIIyYalHOW BEJIMYUHE U O PACIIPEAECICHUN BEPOSATHOCTEM.

meTh mpeicTaBlieHWE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YalHOW HM3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIE U OOIIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |Komnuectso OcHOBHOE coJIep>KaHKe OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBartb CIoco0bI MIPEACTABIICHHUS

B Tabnuuax. [Ipaktuueckue
BBIUMCJICHUS IO TAOJIMYHBIM
JNaHHBIM. M3BNeUeHnE

U MHTEpIpeTaus
TaOJIMYHBIX TAHHBIX.
[IpakTrnueckas pabota
«Tabnuup.

['padmueckoe
MPEICTABICHUE TAHHBIX

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

[Ipaktrueckas pabora
«JlnarpamMmeI»

CTAaTHUCTUYECKUX JTAHHBIX M YUCIOBBIX MAaCCHBOB
C TIOMOIIIBIO TAOJIUIT ¥ IUarpaMM C UCIIOJIb30BAaHUEM
aKTyaJIbHBIX U BOXHBIX JaHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOICTBO POMBILUIEHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW MPOAYKIINH,
OOIIIECTBEHHBIE Y IPUPOIHBIC SBJICHHS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU

¥ rpaUuecKUMU MPEeICTaBICHUSIMH JaHHBIX

C MOMOIIBIO IU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OmnucareapHast CTaTUCTHKA

Yucnossie HaOopbl. CpenHee
apu(MeTHIECKOE.

OcBauBaTh NOHATHSL: YUCIIOBOM HaOOp, Mepa
LEHTPaJbHON TeHAEHIMHU (Mepa LIEHTpa), B TOM YUCIIE
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Menunana yucioBoro Habopa.

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

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

cpenHee apuMeTHIECKOE, MEIUaHa.

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

Pemarnb 3a1aun.

H3y4yars cBOMCTBA CPEIHNX, B TOM YHCIIE

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0J1€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJbIIEE U HAUMEHBLIEE
3HAYEHUSI YUCITOBOTO MACCUBA, pa3Max.

Pemats 3a1a4u Ha BEIOOp criocoOa ONUCaHUs
JTAHHBIX B COOTBETCTBUM C MPUPOION TaHHBIX

Y LEJISIMHA UCCIIEI0BaHUs

CiyualiHasi UBMEHYUBOCTD

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

OcBauBaTh NOHATHS . YACTOTA 3HAUCHU B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPaMMa.
CTpouTh 1 AaHAJIU3MPOBATH THCTOTPAMMBI,
NOAOUPATH MOAXOIAIINAN IAT TPYIIIHPOBKHU.
OcBauBathb rpaduyecKkue npeICTaBICHUS pa3HbIX
BUJIOB CJIy4aHOW MU3MEHYMBOCTH, B TOM YHUCJIIC

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

Bsenenue B Teopuio rpados

['pad, Bepmmna, pedpo.
IIpencraBiienue 3am1aun

c moMo1Ieto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pebep u cymmapHas

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

U ITUKJL.

OcBauBaTh NOHSITHSL: ITYTh B Tpade, SHICPOB MyTh,
00xo1 rpada, opueHTUPOBaHHBIN rpad.
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cTerneHb BepuuH. Llens

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

00 OpUEHTUPOBAHHBIX

rpadax

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

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI ITPEICTABICHUS 337a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUHU BEPOSTHOCTEH, IPYTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKINOHAIbHBIE
COOTBETCTBHS) Ha IpUMeEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OIBIT

U CIIy4yailHOE COOBITHE.
BeposiTHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU JIOCTOBEPHBIX
COOBITHI B IPUPOJE

u B obuiectBe. MoHeTa

Y UTPaJTbHAS KOCTh B TCOPHH
BEPOATHOCTEM.
[Ipaktrueckas pabora
«YacToTa BeIMIaICHHST OpIIa»

OcBauBaThb NOHATHSA CITyYANHBIN ONIBIT

U CcllydyaifHOE COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

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

H3y4ars poib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienel (MOHeTa, urpajibHas KOCTh) B TEOPUU
BEPOSATHOCTEM.

Ha6awoaath U U3y4aTh 4acTOTy COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TOMOMIbIO IU(DPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O00011eHue,
CUCTEMATH3aUs 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IToBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemats 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JTAHHBIX C IIOMOIIIbIO U3YYEHHBIX XaPAKTEPUCTHK.
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OOcyxnaTh NpuMepbI CIIyYaitHBIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIly4aiiHBIX COOBITHI, X POJIU B IPUPOJIE U KUZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

34
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8 KVIACC
HaunmenoBanue pazaena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATDH CUCTEMY

7 xJj1acca

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

3HAHUU.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4u Ha peICTABICHUE TPYIIITMPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4aliHbIX COOBITHI, 00CYKIEHHE TPUMEPOB
CIIy4ailHbIX COOBITUH, MaJIOBEPOSITHBIX

U MPAKTUYECKHU TOCTOBEPHBIX CIIYYaHBIX COOBITHIA,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA

Onepaunu

OnucarenbHas CTaTUCTUKA. 4 Otknonenus. Jlucnepcus OcBauBaTh NOHSATHSA: TUCTIEPCUS U CTAHIAPTHOE
PaccenBanne qaHHBIX YUCJIOBOTO Habopa. OTKJIOHEHHUE, UCTIOIh30BaTh ATH XapaKTEPUCTUKHU
CraHgapTHOE OTKJIOHEHHUE JUUISl OTTMCAHUSI PACCEUBAHMSI TAHHBIX.
YHICIOBOT0 Habopa. BoiaBUraThH rUnoTe3bl 00 OTCYTCTBUU WM HATUYUU
JnarpaMMbl paccerBaHuUs CBSI3U T10 JUarpaMMaM pacCeuBaHUs.
CTtpoutsb 1uarpaMMbl paCCEUBAHUS IO UMEIOIITUMCSI
JTAHHBIM, B TOM YHUCJIE C TTOMOIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHO%k€eCTBO, HOAMHOXECTBO. | OcBaMBATh MOHATHUA. MHOKECTBO, DJICMECHT

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

BbInoIHATH Onepanuu HaJ MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHUE, JOTOTHEHHUE.
Hcnosb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEICIIUTENBHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBICHUE
MHO>KECTB MPU OMUCAHUHU PEATIbHBIX MPOLIECCOB

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

BeposTHOCTB cily4aliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cryqaitabie COOBITHS.
braronpustcTByromme
AJIIEMEHTapHbIE COOBITHS.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C PAaBHOBO3MOKHBIMH
DJIEMEHTaPHBIMU
COOBITUSIMI

OcBanBaTh NOHATHSA: DJICMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTH
0JIaroNpUATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE 2JIEMEHTAPHBIC COOBITHSI.
PemiaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

PemaTrs 3a1aum Ha BBIYKUCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBOAMTH U H3Y4YaTh OMBITHI

C PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSMU
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(C MCTIOJIB30BAHUEM MOHET, UTPATIBLHBIX KOCTEH,
JIPYTUX MOJIeJIel) B X0J1€ MPAKTUYECKON paboThI

Brenenue B Teopuio rpados

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

OcBauBaTh NOHATHA JIEPEBO Kak rpad O6e3 nukia,
BHCsYas BeplinHa (JIUCT), BETBb JIEpeBa, MyTh

B JIepeBe, JUaMeTp JepeBa.

HN3yuaTth cBOMCTBA A€pEBA: CYIIECTBOBAHNE BUCYECH
BEPIINHBI, €IMHCTBEHHOCTh ITyTU MEXKY IBYMS
BEpIIMHAMHU, CBSI3b MEXKTY YUCIIOM BEPIITUH M YHUCIIOM
peoep.

PemaTh 321244 Ha MMOUCK U NIEPEUNCIICHUE ITyTEH
B JiepeBe, OIpe/IeNICHNE YMCa BEPIINH WK pedep
B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UHUCIIC
C MPUMEHEHHUEM TPABUIIa YMHOXKCHHS

CnydaitHble COOBITHS

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

VYcioBHasA BEPOSITHOCTb.
HezaBucumeie coObITHS.
IIpencraBnenue

OcBauBaTh NOHATHSA B3aUMHO TPOTHUBOIIOJIOAKHBIE
COOBITHSI, OTIEpallUK HAJT COOBITUSIMH, OOBETUHEHNE
U TIepeceueHue CoOObITUH, Aruarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JBYX COOBITHH ((DOPMYJIBI CIOKEHUS BEPOSITHOCTEN ).
Pemarts 3aga4um, B TOM YKCIIi€ TEKCTOBBIC 3aa4H
Ha oMpeJielieHe BEPOATHOCTEH OO0 bEIUHEHUS U
repeceyeHusi COOBITUHN ¢ TTOMOIIBIO YHUCITIOBOM
npsIMOM, Tuarpamm Ditniepa, GopMyJIbl CIOKEHUS
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CIIy4alHOT0 DKCIIEPUMEHTA
B BHJIE JIEpeBa

BEPOSITHOCTEM.

OcBanBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSTHOCTEH, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYYAHOTO OTIBITA.

N3yuarts cBoiicTBa (OnpeiesieHNs ) HE3aBUCUMBIX
COOBITH.

PemaThb 3a1a4um Ha ONIpeIeJICHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3a1aum Ha NOUCK BEPOSITHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C UCTIOJIb30BAaHUEM JI€pEBA
CIIy4ailHOTO OIbITA

O06006meHme,
cUCTEMAaTH3aUs 3HAHUU

[IpencraBienne NaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemarh 3aga4u Ha NpeCTaBICHUE U ONIMCAHKUE
JTAHHBIX C MTOMOIIBIO U3YYEHHBIX XaPAKTEPUCTHK.
Pematsp 3agaun ¢ mpuMeHeHueM rpadoB.

Pemarp 3aga4u Ha HAX0XKJACHUE BEPOSTHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSAM
AJICMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BbEIMHEHUS U IIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEACTABICHUM U IEPEBA CIYYAUHOTO OIIBITA.
Pemarts 3a1a4u Ha iepevynciIeHue KOMOUHAITI
(4ncia nepecTaHOBOK, YUCJIa COUECTAHUI),
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Ha HaX0XKJICHUE BEPOSITHOCTEH COOBITHIA
C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE
C UCIIOJIb30BaHUEM TpeyroiabHuKa Ilackans

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE CcOJIepKaHUE OCHOBHBIE BUJIBI JICSITEIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CHCTEMY
& KJacca OnucaresibHasg CTaTUCTUKA. 3HAHUWI.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

Pemarh 3a1aum Ha IIpEICTABIICHUE U OMTUCAHUE
JIQaHHBIX.

Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSATHOCTEN
00BbEIMHEHUS U MIEPECCUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEACTAaBJICHUH U JIEpEBA CIyYaWHOTO OIBITA.
Pematsp 3a1a4u Ha iepeynciICcHUE KOMOWHAITUI
(4nciia mepecTaHoBOK, YUCIIa COUCTAHUI),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecTtanoBku. @akropua.

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

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPsA0UeHHAs apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, COueTaHue, YUCIIO
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha riepednciICHUIE YIOPAI0OYEHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4mn Ha IpUMEHEHHUE YUCIIa COYCTAHUN

B alireOpe (COKpalleHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU padOThI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTyyaliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTH OKPY>KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4m Ha HAXOXKICHUE BEPOSATHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WiIn JyTH
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

WcnwiTanus bepuyin

HcneiTanue. Ycnex

u Heyaava. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. crnibiranus
bepuymnu. BepositHocTr

COOBITHH B CEpUM UCTIBITAHUIA

bepnymu. [Ipaktnueckas
pabora «cnbrranus
bepuymm»

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

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYITBI CyMMBI
r€OMETPUYECKOU MPOTrPECCHM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPEAEIECHHOTO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

N3yuaThb B X0/1€ NPAKTHYECKOIl padoThlI,
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B TOM YHCJIE C TOMOILBIO U(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

CrnydaiiHas BeTu4nHa

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

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

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

N3yyarb 1 00CyKAATH IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CIyYalHBIX BETUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPHUBABILINECS

B KypC€ CTaTUCTHKHU), MOJIETbHBIX CITy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIy4YallHBIMH ONBITAMU
(bpocaHue MOHETHI, UTPATBLHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

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

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

U JIOTEPESAMH.

3HAKOMUTBCS C MATEMATUYECKUM OKHJIaHUEM

Y IUCTIIEPCUEH HEKOTOPBIX PACIIPEAECICHUH, B TOM

Yy CJIe PACIIPEACIICHUS CIIyYaiiHON BEJIMYNHbBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyium.
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N3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YaHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIUX uncen (B hopme
bepHynun): mpu 00JIBIIOM YKCIIE ONBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTth 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C TIOMOIIBIO YaCTOT.

OO0cyxaaTh posib 3aKOHA OOJIBIIIUX YUCEI

B 000CHOBaHMH YaCTOTHOTO METO/1a I3MEPEHUS
BEPOATHOCTEM.

OO0cyxaaTh 3aK0H OOJIBIINX YKCET KaK MPOsIBIICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YKCET B IPUPOJIC
U B KU3HU YE€JIOBEKa

O060011eHIE, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OnwucarenbHasi CTATUCTHUKA. 3HAHUMU.
BeposatHocTh citydaiiHOTO Pemarts 3a1a4u Ha Ipe/ICTaBICHUE U ONTUCAHUE
COOBITHSI. DIIEMEHTHI JTAHHBIX.
koMOuHatopuku. CiyqaiiHele | PemaThb 3aaum Ha HAXOXICHUE BEPOSTHOCTEH
BEJIMYUHBI U pPacCHpelieIeHUs] | COOBITHI, B TOM YHCJIC B OIBITaX
C PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITHUSIMH,
BEPOSTHOCTEH 00BEAMHEHUS U TIEpeCeUCHUs
COOBITHH, BEIYUCIISTH BEPOSITHOCTU B OMBITAX
C CEpPUSAMU CIIyYaNHbIX UCTIBITAHUI
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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NEPEYEHDb (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHMUS Y DJIEMEHTOB COJAEP XKAHUS

MO MATEMATHUKE

B ¢enepanbHBIX M PErHOHATBHBIX IMPOIEIypax OICHKH KadecTBa 0Opa3oBaHMSI
UCIOJb3yeTCs MepeueHb (KoaudukaTop) pacnpeaeeHHbIX MO KjaccaM IMPOBEPSEMbIX
TpeOOBaHUII K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON IPOrPaMMBI
OCHOBHOTO 001IIeT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 MaTEMaTHKE.

5 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOM
MPOrpaMmMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHUs
pe3ynbTaTa
1 Yuciia 1 BBIYKCIICHUS
11 [lonumath W TPaBWILHO YHNOTPEOISITh TEPMUHBI, CBS3aHHbBIC
' C HAaTypaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U JIECITUYHBIMU JIPOOSIMU
12 CpaBHUBaTh W YyNOPSAOUMBATH HATypaldbHBIE UWCIIA, CPABHUBATH

B MIPOCTEUIIINX CIIy4asiX OOBIKHOBEHHBIEC IPOOH, TECITHUHBIE APOOH

CoOTHOCHUTh TOYKY Ha KOOPJAWHATHOW (YHMCIIOBOM) TpsIMOM
1.3 C COOTBETCTBYIOLUM €l YHCIOM U M300pa)kaTh HATypaJibHbIE YHCIIA
TOYKaMU Ha KOOPJAMHATHOU (YUCIOBOM) IPSIMOIA

BoimonssaTh apudMeTruueckne ASUCTBUS ¢ HATYpPAIbHBIMU YHCIIAMU,

14 C OOBIKHOBEHHBIMU JPOOSIMHU B IPOCTEUIITNX CITydasx
1.5 BBITIONHSTE TPOBEPKY, TPUKUIKY PE3YIbTaTa BEIYMCICHUN
1.6 OxpyTasaTh HATYpaTbHBIC YHCITA
2 Penrenue TekCTOBBIX 3a1a4
51 PemmaTte TekcTOBBIC 3a/1aUn apu(HMETUUECKIM CITIOCOOOM U C TIOMOIITBIO

OpraHnu30BaHHOI'0 KOHCYHOI'O nepe60pa BCCX BO3MOJKHBIX BAPHAHTOB

Pemate 3amaun, conaepkaliMe  3aBUCMMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMUUHBL. CKOPOCTb, BpPEMsI, PACCTOSIHUE, II€HA, KOJUYECTBO,
CTOMMOCTh
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2.3

Hcnonb30BaTh KpaTKHUE 3aITUCH, CXEMBI, TAOIUITbI, 0003HAYCHHSI TIPU
peueHnu 3a1a4

2.4

[Tonp30BaThCs OCHOBHBIMM CAMHNIaMHU HU3MCPCHHA: LCHbI, MACCHI,
PacCTosAHuA, BPCMCHH, CKOPOCTH, BbIpAXaTb OJHHU CIOAWHUIIBI
BCJIMYUHBI UCPC3 APYTUC

2.5

W3Bnekars, aHaJIN3UPOBATh, OLICHHBATH UH(pOpMaIHIO,
OpeACTaBIeHHYl0 B Tabnume, Ha CTol0YaTol  Jauarpamme,
MHTEPHPETUPOBATH MPECTABICHHBIE TaHHBIE, HCIIOJIb30BATh JaHHBIE
IPU PELICHUH 3a7a4

Harnsgnas reomerpus

3.1

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

3.2

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

3.3

Hcnonb30BaTh TEPMHUHOJIOTUIO, CBS3aHHYIO C yrJaMH: BeEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJ1, BEpUIMHA, CTOPOHA, AUAroHab;
C OKPYKHOCTBIO: pauycC, THAMETP, LICHTP

3.4

N300paxaTh U3y4eHHbIE TEOMETPUUYECKUE (PUTYpPbI HA HETMHOBAHHOM
U KJIeTYaTol OyMare ¢ MOMOIIBIO LIUPKYJIS U JIMHEUKU

3.5

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

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJpaTa
JUIS1 UX TIOCTPOEHUSI, BBIYUCIICHHS TUIOILAIN U IEPUMETPA

3.7

BBI4uciaTs nepuMeTp | IIoaab KBaapara, mpsMOyrojibHUKa, (GUTyp,
COCTABJICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM 4ucie uryp,
M300pKEHHBIX Ha KJIeTYaToi Oymare

3.8

[Tonbp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIAMHN HN3MCPCHHA
JJIMHBI, TNIOIAAN; BBIpAXXaThb OAHHW €AHMHUIbI BEJIMYHUHBI YCPE3 APYTHC

3.9

PacriosnaBaTh nmapaiienenures, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, W3MEPCHHS; HAXOIUTh HW3MEPCHHS
napajienenumneaa, Kyoa

3.10

Boruncnate o0beM  Ky0a, mapauienenunena 10 3aJaHHbIM
U3MEPEHUSIM, M0JIb30BaATHCA €IMHULIAMU U3MEPEHUS 00beMa

3.11

Pemarts HEecI0KHBIE 3aJa49u Ha U3MCPCHHUC I'COMCTPUICCKUX BCIIMYKWH
B IIPAKTUYICCKUX CUTYyaAlUAX
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IIpoBepsieMblie 3J1IeMEHTbI COIEPKAHUS

Kon

[IpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

HarypanbHubie uncia u Hyab

1.1

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

1.2

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

1.3

CpaBHeHME HaTypaJIbHBIX YMCENl, CPABHEHHE HATYPAIbHBIX YHUCET C HYJIEM.
OxkpyrieHue HaTypajJbHBIX YUCE

1.4

CroxeHre, BBIYUTAHHE, YMHOXKEHHE W JEJICHUE HATypaJbHbIX YHCEIN.
CBOICTBO HYJISl IPH CIOKEHUH, CBOMCTBA HYJISI U €IUHULIBI IPH YMHOKEHUU.
[lepemecTuTenbHOE H COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
U YMHOEHUS, PacpeIeIUTEIbHOE CBONCTBO (3aKOH) YMHOXEHUS

1.5

Ucnonws3zoBanue OykB nsi 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTa
U 3aIlMCU CBOMCTB apu(PMETHUECKUX JEHCTBUN

1.6

Jlenutenn W KpaTHbIE 4YHUCHA, pa3joKeHue Ha MHOxutenau. [Ipocteie
U coctaBHbIe yncia. [IpusHaku nenumocty Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

Crenenp ¢ HaTypaJIbHBIM IIOKA3aTCJICM. 3anuch, 4yucia B BHUAC CYMMEI
Pas3pAIHbIX CJIaraCMbIX

1.8

HucnoBoe BbIpakeHUE. BplUMCIeHHE 3HAYEHUM YHCIIOBBIX BBIPAXKECHUM,
MOPSAOK BBIMOJHEHUA JEUCTBUN. [Crosib30BaHWME TIpU BBIYKCICHUSIX
MEPEMECTUTEIIPHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS
Y YMHOXEHUS, PACIIPEICITUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

[IpencraBienne o JpoOu Kak crnoco0e 3amucyd  4YacTH  BEJWYHWHBI.
OO6bikHOBEHHBIE 1podu. [IpaBuiibHBIE U HEeTIpaBWIbHBIE Apoou. CMelanHas
IpoOb, TIPEACTABICHUE CMEIIaHHOW JpoOUM B BHJE HEMPABWIBHOW IpoOu
U BBIJICJICHUE 1I€JIOM YacTH YKCiia U3 HEeMmpaBUiIbHON Apodu. M3ob0paxeHue
IpoOelt TOuKaMH Ha YMCIIOBOM MPSMOM

2.2

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

2.3

CrnoxeHue u BeIUUTaHUE IpoOeil. Y MHOKEHME U AesIeHUe IpoOeil, B3anMHO-
obpatHple apobdu. HaxoxkaeHne 4acT 1eI0To 1 IEJIOT0 110 €ro YacTH

2.4

Hecatuunas 3anuck apooOei. IlpencrapieHue aecITUYHOM ApOOU B BHJE
0ObIKHOBeHHOU. M300paxkeHne necaTUYHBIX Ipo0Oel TOYKaMH Ha YHUCIOBOM
npsiMoii. CpaBHEHUE AECATUYHBIX IpoOe
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Apudmerndeckre JEHUCTBUSL C JECATUYHBIMU JIpo0siMu. OKpyriieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemenne TekCTOBBIX 3a1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apu(PMETHIESCKUM CITIOCOOOM
3.2 Pemenue noruyeckux 3amad. Pemenue 3aay nepedbopoM Bcex BOZMOKHBIX
' BapuaHTOB. lcronb30Banue pu perieHN  3a7a4 Ta0IUI] U CXEeM
Pemenue 3amay, coiepkamux 3aBUCHUMOCTH, CBS3BIBAIOLIUME BEITUYHMHBIL:
33 CKOpPOCTb, BPEMS, PACcCTOSIHUE, IIEHY, KOJWYECTBO, CTOMMOCTh. EJIMHUIIBI
' M3MEPEHUS: MacChl, 00beMa, IIEHbI, paCCTOSHUS, BpeMEHH, CKOPOCTU. CBA3b
MEXK]ly €AUHULIAMHU U3MEPEHUS KaXKI0W BEJIMUUHBI
3.4 Perienrie 0CHOBHBIX 3aj1a4 Ha ApoOU
3.5 [Ipencrapiienre TaHHBIX B BUAE TaOIUIIl, CTOJIOYATHIX JUArpaMM
4 Harnsignas reomerpust
Harnsinuele mpexacraBiaeHus o (urypax Ha IUIOCKOCTH: TOYKa, Mpsmasi,
4.1 OTpE30K, JyY, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYyTr. YTOI.
[IpsAMOiA, OCTpBIi, TYIION U Pa3BEPHYTHIN YTIIbI
JInuHa oTpe3Ka, METPUUECKUE EAUHHULIBI JUIMHBL. [[TMHa ToMaHO, nepuUMETp
4.2 MHOTOYTOJIbHUKA. [3MepeHue © NOCTpOEHHE YIJIOB C MOMOIIBIO
TpaHCIOpTHUpa
43 Harnsinueie npencraBieHus o Gurypax Ha MJIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PaBEHCTBE (DUTYD
N3o0paxxkenne ¢uryp, B ToM uucie Ha kierdaroil Oymare. [loctpoenue
4.4 KoH(pUTypaluii W3 4YacTel MNpsSAMON, OKPYKHOCTM Ha HEJIMHOBAHHOU
' u KkieTdaTor Oymare. Mcmonb3oBaHHWE CBOMCTB CTOPOH U YIJIOB
IpsIMOYTOJIbHUKA, KBaApaTa
[Inomaaer  OpsIMOYrOJdbHMKA W MHOTOYTOJBHHUKOB,  COCTABJIEHHBIX
4.5 U3 MPSIMOYTOJIBLHUKOB, B TOM 4HCie GUTYp, U300PAKEHHBIX Ha KJIETYATOU
Oymare. EnuHUIIBI U3MEpEHUS TII0IA U
Harnsaueie peACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJILHBIN Tapajuiesienunesl, Kyo, MHOTOrpaHHUKH. M300paxeHue
4.6 OPOCTEHIINX MHOTOIPAaHHMKOB. Pa3BepTku Ky0a M mapajvienenunesaa.
Cozpnanue mMojieneld MHOTOrpaHHUKOB (M3 Oymaru, mpoBOJIOKH, TIJIaCTUIIMHA
U IPYTUX MaTepHUaJIOB)
4.7 O06BeM TPSAMOYTOJBLHOIO Tapasuienenuneaa, kyoa. EAuHuIbl u3MepeHus

o0BpeMa
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6 KJIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 Yucna 1 BBIYUCIEHUS
3HaTh U TOHUMATh TEPMHHBI, CBS3aHHBIC C PA3TMYHBIMU BUIAMH YHCE
1.1 U crioco0aMu MX 3aIMCH, IEPEXOIUTH (€CIId 3TO BO3MOKHO) OT OJTHOM
¢dbopMbI 3amKcu Yuciia K Apyroi
12 CpaBHMBaTh W YNOPAJOYMBATH LEJble 4YHCIA, OOBIKHOBEHHBIE
' U JIeCATUYHbIE 1pOoOU, CPAaBHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB
BbmonusaTe, coderas  yCTHbIE WU IUCBMEHHBIE  IPUEMBI,
13 apumeTnyeckue NEHCTBUS C HATYPAJbHBIMH U LEJIBIMUA UYHCIAMH,
' OOBIKHOBEHHBIMH M JI€CATUYHBIMH JIPOOSMHU, TMOJOKUTEIbHBIMU
¥ OTPHUIATETLHBIMU YHCIIAMHU
BbruncnsaTe 3HaYeHMsI YMCIOBBIX BBIPAKEHUH, BBINOIHATD MPUKUIKY
14 U OIIEHKY pe3yjbTaTa BBIUMCICHUN, BBINOJHATH MpeoOpa3oBaHUs
' YHCIIOBBIX BBIPAXCHHM HAa OCHOBE CBOWCTB apH(PMETHUECKUX
JEUCTBUI
15 OkpyrnisiTh 1ENble YWCIA ©  JIeCATHYHBIE ApoOH, HAXOAWUTH
' MPUOIMKEHUS YHCEIT
COOTHOCUTB TOUKY HAa KOOPAUHATHOW NPSIMOM € COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M H300pa)kaTh 4YMCJIa TOYKAMHU Ha KOOPJAMHATHOW MPSMOH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B MPSAMOYTOJIBHOM CHUCTEME KOOpJIUHAT
' C KOOpAWHATAMH 3TOM TOYKHU
18 OKpyrnsiTh 1eENble YWCIA ©  JIeCATHYHBIE ApoOW, HAXOAWUTH
' NPUOJIMIKCHUS YHCEIT
2 YucnoBbie 1 OYKBEHHbIE BBIPAKEHUS
[Tornmath ¥ ynoTpebsaTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO0 CTETICHU
2.1 qrciia, HAXOAWTh KBaapaT M KyO dUHcIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTETICHH
59 [Tonmb30BaThCs MpU3HAKAMU JAETUMOCTH, PACKIIAIbIBATh HATYpPaIbHEIC
' YHCIia Ha MMPOCThIE MHOXKUTEIIH
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2.3

[Tonp3oBaThCS MaCIHTa6OM, COCTAaBJIATH MMPOIIOPLIKWH U OTHOIICHHA

2.4

Hcnonb3oBaTh OYKBbI I  OOO3HAUEHWS YHCEN TPU 3aluCU
MaTEMaTUYECKUX BBIPAKEHUH, COCTABIATh OYKBEHHbBIE BBIPAKECHUS
1 (OPMYJIbI, HAXOIUTh 3HAYCHHSI OYKBEHHBIX BBIPAKCHUN

2.5

HaXOI[I/ITI) HEU3BECTHBIM KOMIOHEHT PaBCHCTBA

Pemmenue TekcTOBEIX 3a1a4

3.1

PermaTh MHOTOIIIArOBEIE TEKCTOBBIC 3312491 apU(PMETHUECKIM CTIOCOOOM

3.2

Pemarp 3agauu, cBA3aHHBIE C OTHOUIEHHEM, MPONOPLUOHAIBHOCTHIO
BEJIMYMH, MPOILIEHTaMH, pEIIaTb TPU OCHOBHBIC 3a7aud Ha ApoOu
Y TIPOLIEHTHI

3.3

Pemare 3amaum, coaepKamye  3aBUCHMOCTH,  CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpPEMS, pACCTOSHHUE, ILIEHY, KOJIUYECTBO,
CTOMMOCTb, IIPOU3BOJIUTEIBLHOCTh, BpeMsl, 00beM pabOThl, UCIIOJIBb3YS
apu(pMeTuyecKue JACHCTBUSA, OLIEHKY, MPUKHUIKY; I0JIb30BaThCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYNH

3.4

CocTaBiiaTh 6YKB€HHBIC BBIPAKCHU 110 YCJIOBHUIO 3a1a9U

3.5

W3pnekatp  uHpOpMaluUio, MPEACTABIEHHYIO B  Tabiuuax,
Ha  JIMHEWHOHM, cToJ0YaTOd WM  KPYroBOM  JuarpaMmax,
UHTEPIIPETUPOBATH IIPEICTABICHHBIE TAHHBIEC, UCIIOJb30BAaTh JaHHbIC
IIPU PELICHUU 3a/1a4

3.6

[IpeacraBnsate uHGOPMAIMIO ¢ TMOMOIIBIO TaONWI, JIMHCHHOU
U CTOJIOYATON AuarpaMmm

Harnsanast reomerpust

4.1

[IpuBoauTh TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIINX
bopMy HM3YyUEHHBIX TE€OMETPUUECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U1 CHMMETPUYHBIX (PUTYp

4.2

N300pakaTh ¢ TMOMOIIBIO IMPKYJSA, JHUHEHKH, TPaHCTIOPTUPA
HAa HEJIMHOBAaHHOM M KJIETYaTOH OyMare W3y4eHHBIC IUIOCKHE
reoMeTpudeckue GUrypsl 1 KOHGUTYpaId, CHAMMETPUYHbBIC (DUTYPHI

4.3

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

4.4

HaxoauTpe BEIMYKMHBI YTI0B U3MEPEHHEM C MIOMOIIBI TPAHCIOPTHPA,
CTPOUTH YIVIBI 3aJaHHOW BEJIWYMHBI, IIOJIB30BATHCSA IPU PELICHUU
3a71a4 TpajlyCHOM MEPOM YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIMH,
IPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIBI
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4.5

Beluucnare  QMHY — JOMAHOM, INEPUMETP  MHOTOYTOJIbHUKA,
[I0JIb30BATbCA CAVMHULIAMU H3MEPEHUs JUIMHBI, BbIpaXaTb OJHHU
CAUHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue

4.6

HaxoauTe, nCronp3ys 4epTeKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKITY
JBYMs TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaIPATHOM CETKE

4.7

Bbruucnare miomaas Guryp, COCTaBIEHHBIX W3 MPSMOYTOJIBHUKOB,
UCIIONIb30BaTh pa30HeHNe Ha MPSMOYTOJbHUKH, HA paBHbIC (PUTYpHI,
JOCTpanBaHUE O MPSIMOYTOJbHHUKA, TIOJIB30BAaTHCS OCHOBHBIMH
eIMHULIAMU U3MEPEHHsS IUIOIIATU, BBIPAXATh OJHU EIUHUIIBI
U3MEpPEHUs IIIOLIAAN Yepe3 Ipyrue

4.8

Pacno3sHaBaTh Ha MOZENAX M M300paKEHUSAX NHPaAMUAY, KOHYC,
UWIMHAP, WCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAHME, pa3BepTKa

4.9

N3006pakath Ha KJIETYaTON Oymare mpsiMOyTOJIbHBIN MapajieenuIie]]

4.10

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

411

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

HpOBepHeMble AJIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 HarypanbHubie uncna
Apudmernueckue ASUCTBHS ¢ MHOTO3HAUYHBIMH HATypajbHBIMU YHCIAMH.
11 YucroBble BbIpAXEHUS, MOPSAOK JEUCTBHUM, HUCHOJIB30BAaHUE CKOOOK.
' Hcnonb3oBaHre MU BBIYUCICHUSX EPEMECTUTEIBLHOIO U COYETATEIbHOTO
CBOMCTB CJIOKEHHSI U YMHOKEHUS, PACHIPEAETUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OkpyrieHue HaTypajabHbIX YUCEI
13 JlenuTenu v KpaTHbIC YUCTIa, HAMOOJBIINUMA OOIIHI 1eTUTENIb 1 HAUMEHbIIIEe
' oO1iee kpaTHoe. [{enrMocTh CyMMBbI U IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkoMm
2 Hpobu
21 OObIkHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JPOOM, COKpAIllEHHE TPOOCH.
' CpaBHeHMe U ynopsa10uuBaHue Apooeit
99 Pemenue 3a1ay Ha HaX0XKAEHUE YACTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.
' JpoOHOE YnCciI0 KaK pe3ysbTaT AeJIeHUs
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[IpencraBienue JecATUYHOM ApoOM B BUAEC OOBIKHOBEHHOW JpoOu

2.3 . .
Y BO3MOXHOCTb MPEJCTABIEHUSI OOBIKHOBEHHOU JPOOU B BUJE AECCITUUHON
JlecsiTuunbple npoOM U MeTpuueckas cuctema Mep. Apudmernyeckue

2.4 JEUCTBUS U YHUCJIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMU U JCCATUYHBIMU
IpoOsIMU

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

' IIprmeHnenne mponopunii IPYU PELICHUH 33134
[Tonarue npoueHTa. BeluncieHne NpoueHTa OT BEAWYUHBI M BEJINYUHBI

2.6 0 €€ MPOLIEHTY. BhIpaskeHne MpoIeHTOB JeCATUYHBIMU JIpo0smu. Pelienue

3a/1a4 Ha NPOLEHTHI. BrIpakeHne OTHOLIEHUS BEJIMYHUH B MPOLEHTAX
3 [TonoxuTenbHbIE ¥ OTPULIATENBHBIE YUCIIA
[TonoxuTensHble U OTpULATENbHBIE yncaa. Llenbie uncia. Moaynp 4ucia,

3.1 reoMeTpuyecKkas MHTEpHpeTanuss Monayss uucia. M3o0paxkeHue uucen
Ha KOOPAWHATHOM MpsAMOU. YKcnoBble MpoMeKyTKH. CpaBHEHHUE YHCEN

3.2 Apudmerndeckre JEHCTBUS C TIOJOXKUTEIBHBIMU M OTPUIIATEIbHBIMU

' YHCIIaMU
[IpssMoyroJsibHast cucTeMa KOOPAMHAT Ha IUIOCKOCcTH. KoopamHAThl TOYKH

3.3 Ha IUIOCKOCTH, aOcuucca W opauHata. IlocTpoeHue Touek U QUryp
Ha KOOPJAMHATHOW MJIOCKOCTH

4 BykBeHHBIC BBIpAKEHUSI
[Ipumenenne OykB  AJid  3allUCH  MAaTeMaTUYECKUX  BBIPAKEHUU

41 u npeioxeHuit. CpoiicTBa apudmeTnueckux AeicTBuil. bykBeHHbIE

' BBIPAKEHHUSI U UHUCIIOBBIE NIOJICTAHOBKHU. ByKBEHHBIE paBEHCTBA, HAXOKICHUE
HEU3BECTHOIO KOMIIOHEHTA
49 ®opMyiibl, (HOpMYJIBI IEPUMETPA U TUIOLIAAN NPSIMOYTOJIbHUKA, KBajpaTa,
' o0beMa mapaie/ienumne1a u Kyoa
5 Penrenne TeKCTOBBIX 3a1a4
5.1 Petienne TeKCTOBBIX 337124 apu(METUYECKUM CITIOCOOOM
59 Pemenue noruyeckux 3anad. Pemenue 3amay nepedopoM Bcex BOZMOMKHBIX
' BapUAHTOB
Pemienne 3amau, coxepxamumx 3aBUCUMOCTH, CBA3bIBAIOIIUX BEJIUYHMHBI:
CKOpPOCTb, BpEMS, pacCTOSIHUE, [I€Ha, KOJIMYECTBO, CTOMMOCTb,
5.3 MIPOU3BOAUTEIILHOCTD, BpeMsi, 00heM paboThl. ENMUHUIIBI H3MEpPEHUS: MACCHI,

CTOMMOCTH, paCCTOSAHHA, BPEMCHHU, CKOPOCTH. CBs3b MCXKIY CIAWHHUIaMU
HN3MCPCHUA K&)K,Z[Oﬁ BCJINYHNHBI
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Pemenue 3a1a4, CBsA3aHHBIX C OTHOLICHHUEM, IMIPOINOPHHNOHAIBHOCTBIO

5.4
BEJIMYMH, MPOIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OueHka ¥ NpUKUAKA, OKpyrieHue pesyiaprata. CocTaBieHHEe OYKBEHHBIX
' BBIPQKEHUI 110 YCIOBHUIO 3a/1a4M.
5.6 [IpencraBieHre AaHHBIX C MOMOIUIBIO Tabmuil U Auarpamm. Cronbuartbie
' auarpamMmbl. YTeHHE KPyTrOBBIX AHArpamMm
6 Harnsignas reometpust
6.1 Touka, mnpsmas, OTpe30K, JIyd, YroJ, JIOMaHas, MHOIOYIOJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3auMHOe pacrnosiokeHue JByX MPSMBIX Ha IUIOCKOCTH, MHapauiesIbHbIE
' psIMble, IEPIECHAUKYIISIPHBIE PSMBbIE
6.3 W3mepenue paccTosHUI: MEXAY JIBYMsSI TOUKaMH, OT TOUYKH O HPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOW CETKe
6.4 | 3mepeHue u NoCTpoEHUE YIIJIOB C TOMOUIbIO TPAHCIIOPTUPA
6.5 Buasl TpeyroJbHUKOB: OCTPOYTOJBHBIN, NMPAMOYTOJIBHBIA, TYIIOYTOJbHBIN,
paBHOOEIPEHHBII, pPABHOCTOPOHHUI
6.6 YetblpexyroiapHuK. IIpsMOYyroapHUK, KBaJIpaT: HCIIOJIb30BAaHUE CBOMCTB
' CTOpOH, YIJIOB, AMaroHajaen
N300paxkeHre TeoMEeTpUYECKUX (Uryp Ha HEIMHOBAHHOM Oymare
6.7 C HCIIOJIb30BAaHWEM LHPKYJS, JHMHEHKH, YTrOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aTol Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[lonsTne  mimomagu  GUIypbl, €OUHHUIBI  HU3MEPEHUs  IJIOLIA/H.
6.9 [TpubnuxeHHoe u3MepeHue miomaau Guryp, B ToM 4KCiie Ha KBaJApaTHOU
CeTKe
6.10 | [IpuGnmxeHHOE N3MEPEHHE ATUHBI OKPYKHOCTH, TUTOIIA U KpyTa
6.11 CumMmerpusi:  UeHTpalbHas, oceBasi U 3epkaibHasd.  lloctpoeHue
' CUMMETPUYHBIX QUTYP
Harnsigasie peICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajenenunesn, Kyo, npusma, nupaMua, KOHyC, HHIMHAD, ap u chepa.
6.12 N300paxkenre  mpocTpaHCTBeHHbIX  guryp. Ilpumepsl  pa3BepTok
' MHOTOIPaHHUKOB,  MMWJIMHIApa W  KoHyca. Co3ganue — Mmojenei
IPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U JAPYTUX
MaTepUasoB)
6.13 [Tonstue obbema, equHUIIBI U3MepeHns oobema. O0BEM MPSIMOYTOJIBHOTO

napasuienenunesaa, kyoa
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7 KIIACC
IIpoBepsieMble TpeOOBaAHUS K pPe3y/abTAaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTta
1 Yucna 1 BBIYUCIEHUS
11 BoinonHsaTe, coueras  YCTHbIE W IUCBMEHHBIC  MPUEMBI,
' apupMeTHYecKre ACHUCTBUS C PAlIMOHATLHBIMU YU CIIAMU
Haxonuth  3HA4eHWS]  YHUCIOBBIX  BBIPAKEHUM,  MPUMEHSTH
1.2 pa3zHO00Opa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUN JTPOOHBIX
BBIPAXKEHUMN, COAEPKAINX OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOU
[lepexomuts oOT onHOW GOpMBI 3aMUCH YUCENT K JIPYrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  JApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YNIOPAI0YMBATH PALlMOHAJIbHBIE YKCTIa
1.5 OxpyrysaTh yncna
BBINONHATH MPUKUAKY U OIEHKY pe3yJibTaTa BBIUUCICHUM, OIICHKY
1.6 3HAYCHUN YHCIIOBBIX BBIPAKCHUM. BrimomuaTe JIEUCTBUSI
CO CTEMNEHSMU C HATYpaAJIbHBIMH MOKa3aTEISIMU
17 [IpuMeHATh TNpU3HAKUA JEIMMOCTH, Pa3IOXKEHHWE HAa MHOXHUTEIU
' HATypaJIbHBIX YUCEIl
Pemiats PaKTUKO-OPUEHTUPOBAHHBIE 3aja4H, CBSI3aHHBIC
C OTHOILICHHEM BEJIWYMH, MPONOPIUOHATIBHOCTHIO  BEIUYMH,
1.8 MPOIICHTAMU, HWHTEPIPETUPOBATh PE3yJbTaThl pEIICHUS 3ajad
Cc y4€TOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanyeckue BhIpaKEHUS
21 Hcnonp3oBaTh anreOpanueckyr0o TEPMUHOJIOTMIO U CHMBOJIUKY,
' MPUMEHSTH €€ B MPOIIECCEe OCBOSHUS yUeOHOTO MaTepHraia
99 Haxonute 3HadueHHWs OYKBEHHBIX BBIPAKCHHM TIpU  3aJIaHHBIX
' 3HAYCHUSX TIEPEMEHHBIX
53 BeimonusaTe mpeoOpazoBaHusi IIEJIOTO BBIPAKEHUST B MHOTOUJICH
' MPUBEJACHUEM TIOJIOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK




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

BpInoaHAaTh YMHOXCHHNEC OJAHOYJIICHA HAa MHOTOYJICH M MHOTI'OYJICHA

2.4 Ha MHOTOWIEH, IPUMEHATh (OpMyJibl KBaJpaTa CyMMbl U KBajpaTa
pasHoCTH
OCyIIeCTBIAT pa3JIOKEHNE MHOIOUYJIEHOB HA MHOXKHUTEIH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTESI, TPYIITUPOBKU CIaraeMbiXx,
npuMeHeHus: (POPMYJI COKPAILIEHHOTO YMHOKEHHUS
26 [TpumeHsTh IpeoOpa30BaHNUs MHOTOUIECHOB ISl PELICHUS] Pa3IMYHbIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHON IPAKTUKH
97 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISIMU
' JUIs Ipe00pa30BaHUS BBIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHElHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NPHUMEHSA
3.1 MpaBuiia Iepexo/ia OT UCXOAHOTO YPABHEHUSI K PABHOCUIIBHOMY €MY.
[IpoBepsiTh, ABISIETCS JIX YUCIO KOPHEM YPaBHEHHUS
3.9 [IpumensaTs rpaduueckue METOAbl MpPU PEHICHUHA JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupate npuMepsl ap YUCe, IBISIOLINXCS PELICHUEM JIMHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHOM MJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS
3.4 C IBYMsI TIEPEMEHHBIMU; MOJIb3YsICh TPa(UKOM, MPUBOAUTH MPUMEPHI
pelieHus: ypaBHEHHUSI
35 Pemrats cuctemsl IByX JINHEMHBIX YPAaBHEHUN C ABYMSI IEPEMEHHBIMH,
' B TOM YHCJIe TpapuUuecKu
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIOBHIO 33Ja4H, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3ybTaT
4 Koopnunate! u rpaduku. OyHKIuu
N300paxkaTh Ha KOOPAMHATHOM MNPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJIWHATaM, JIy4d, OTPE3KH, HUHTEPBAJIbI, 3alHCHIBAThH
YHUCJIOBBIE IPOMEKYTKHU Ha alnre0OpandyeckoM si3bIKe
49 OTmeuaTe B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM
' KOOpWHATAM
43 Crpouts rpaduku nuHerHbx ¢GyHkuuid. Ctpouth rpadux QyHKIUU

y =[x
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4.4

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

4.5

Haxonuth 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa

4.6

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

BCPO}ITHOCTI) N CTaTUCTHUKA

5.1

YutaTh HHPOPMALIHIO, TPEACTABICHHYIO B TA0IMIIaX, HA TUarpaMmax,
NPEACTABIATh JaHHbIC B BHJE TaOJMI, CTPOUTH JHArPaAMMBI
(cTonbukoBeIe (CTOIOUATHIC) U KPYTOBBIC) 110 MACCHBAM 3HAYCHHM

5.2

OnuceiBaTh | HHTCPHPCTUPOBATL PCAJIbHBIC YHCIIOBBIC [IaHHBIC,
IIpCaACTAaBJICHHBIC B Ta6JII/I]_IaX, Ha JuarpaMmax, I"pa(bI/IKaX

5.3

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

5.4

HMeTs peacTaBiIeHUE O CIIy4aiiHOM N3MEHYMBOCTH Ha IPUMEPAX LIEH,
(U3MYECKUX BEIIMYUH, AHTPONOMETPUYECKUX JAHHBIX, HMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomerpus

6.1

Pacrio3naBaTh M3ydeHHBIE T€OMETPUUECKUE (DUTYPHI, OTIPEACISITh UX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TEOMETpUUYECKHE (DUTypHI,
BBITIOJTHATh YEPTEXKHM IO YCJIOBUIO 3adauu. M3mepsTh JIUHEHHbIC
Y YTJI0BbIE BEJIMYUHBI. PemaTe 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB
Y BEJINYMH YTJIOB

6.2

Jenatsb rpyOyIo OIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYWH MPEAMETOB
B peajbHOM >XHM3HHU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUUUHBI

6.3

CTpouTh 4EPTEKU K TEOMETPUUECKUM 3a/1a4aM

6.4

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPHU PEILICHUH
3a1a4y

6.5

HpOBOJII/ITB JJOTHUYECKHUEC pPacCCy K AICHUA C HCITIOJIB30BaHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tonp30BaThCA MPU3HAKAMHU paBEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJMAHbI, NMPOBEACHHOW K THIIOTEHY3€
MPSMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4
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6.7

OnpenensaTe napaielbHOCTh MPSMBIX C MTOMOIIBIO YIJIOB, KOTOpPHIE
oOpa3yeT ¢ HUMHU ceKkymias. OnpenensaTh NapauiedbHOCTh MPSIMbIX
C HOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOM O TOUEK
JIPYrou MpsiMOu

6.8

Pemarsp 3aJa4H Ha KJI€TYaTOMN 6yMare

6.9

[TpoBOAMTH BBIYMCIEHUS M HAXOJIUTh YUCIOBBIE M OyKBEHHBIE
3HAQYEHUS YIJOB B TEOMETPUYECKHX 33Jadax C HCIOJIb30BAHUEM
CYMMBI YIVIOB TPEYI'OJBHUKOB U MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
OOpa30BaHHBIX MpPH TMEPECEUCHUN [BYX MapaUIeNbHBIX MPSIMBIX
cekylen. Pemars npakTryeckue 3a1a4n Ha HAX0XKIEHUE YTIIOB

6.10

Brnagets TNOHSATHEM TEOMETPUYECKOTO MeCTa TOuYeK. YMETh
OTpENENITh OUCCEKTPUCY YIIa M CEPEAVHHBIA TMEPICHIUKYIISP
K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEACIICHUS OKPYKHOCTH U Kpyra, XOpAsl
U JAaMeTpa OKPYKHOCTH, IIOJIb30BATbCS HMX CBOMCTBAMHU. YMETh
IIPUMEHSITBH 3TU CBOMCTBA IIPU PEIICHUH 33134

6.12

Bianerb MOHATHEM ONMKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMETh HaxoIuTh ee meHtp. [lomb3oBaThcs (akTaMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYTroJIbHUKA IMEPECEKAIOTCS B OJHOM TOUKE,
U O TOM, YTO CEpEOUHHbIC NEPHEHIUKYJIAPbl K CTOPOHAM
TPEYTOJbHUKA MTEPECEKal0TCsl B OJHOM TOUKE

6.13

Brnagete mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, II0JIb30BaThCS
TEOPEMOM O MNEPHNEHAMKYISIPHOCTH KacaTelbHOM U pajauyca,
MPOBEICHHOTO K TOYKE KacCaHUs

6.14

[Tons30BaThCS HpOCTGﬁIHHMH IrCOMCTPUICCKMMHN HCPABCHCTBAMU,
IIOHHMMAaTh UX HpaKTI/I‘-IGCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IMOCTPOCHUS C IMOMOIIBIO
LUPKYJISI U TUHEVKA

IIpoBepsieMble 3J1eMEeHTBI COAEPKAHMS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 Hucna 1 BBIYMCIICHUS
Hpobu 0OBIKHOBEHHBIE U JIECSITHUYHBIE, IEPEXOA OT OJHOU (HhOpPMBI 3aITUCU
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3alHCh, CPaBHEHUE,
YHOPSAOUYUBAHUE PALMOHATIBHBIX YHCEI
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ApudmeTnueckue IeHCTBUS C pallMOHATBHBIMU YUCiaMu. Perenue 3amaq

1.2 .
U3 peajbHON MPAKTUKHU Ha YacTH, Ha ApoOU
13 Crenenp ¢ HaTypaJbHBIM TOKa3aTelleM: OMpeJesieHne, Mpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIINX YUCEN
14 [IporeHTsl, 3aMMch TPOIEHTOB B BHU/IE APOOHU U IpOOH B BUJE MPOILICHTOB.
' Tpu ocHOBHBIE 33a/1a4M HA MPOLICHTHI, PEIICHUE 3a/1a4 U3 peaTbHON MPAKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH
' HaTypabHBIX YHCEIl
16 PeanpHple  3aBUCMMOCTH, B TOM 4MclIe TpsMas ©  oOparHas
' HPOMOPIIMOHATLHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C IEPEMEHHOM. JloImycTUMBIE
' 3HAYCHUS TICPEMEHHBIX
59 [IpencraBieHure 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHUAE (POPMYJIBL
' Boruncnenus no popmynam
93 [Ipeobpa3zoBanne  OyKBEHHBIX  BBIPQKCHHUW, TOXKACCTBEHHO  paBHbBIE
' BBIPAXKEHUS
2.4 CBOMCTBA CTENEHN C HATYPAIBHBIM I1OKA3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojKeHne, BRIYUTAHNE,
' YMHOKEHHE MHOTOUYJICHOB
@opMynBl  COKpAIIEHHOTO YMHOXKEHUS: KBaJapaT CyMMBbI W KBajpar
2.6 |pasnHoctu. dopmyna pasHOCTH KBajparoB. Pa3nokeHne MHOrOYJICHOB
Ha MHOXHTEIU
3 YpaBHeHUS
31 VYpaBHEHHE, KOpPEHb YpaBHEHHsI, MpaBWia MPeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCWIILHOCTh YPaBHEHUH
3.9 JIuHeHOe ypaBHEHHUE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUsI, PEIICHUE JINHENHBIX YPABHEHUN
33 CocraBneHnue ypaBHEHUI 10 YCIOBHIO 337a4uu. Pelienne TeKCTOBBIX 3a/1a4
' C MIOMOIUIBIO YpaBHEHUI
3.4 JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €0 TpaduK
CucreMa NIByX JHMHEHHBIX YpPaBHEHHU C JABYMs NEPEMEHHbIMH. Perienue
3.5 CUCTEM YpPaBHEHHUI CITIOCOOOM IMOICTAaHOBKU. [IprMephI pereHuns: TeKCTOBBIX

3aJa4 C IIOMOIIIBIO CUCTCEM ypaBHeHI/Iﬁ
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4 Koopaunats! u rpadpuku. @yHKINUN
4.1 Koopannara Touku Ha npsiMoun
4. YucnoBbie IpoOMexXyTKH. PaccTosiHre Mex Ty ABYMsI TOUKAMHU KOOPAMHATHOM
' npsSMOi
43 [IpsimoyrosbHas cuctema koopauHat, ocu Ox u Oy. AGciucca 1 oparHaTa
' TOYKH HA KOOPJAMHATHOM MIIOCKOCTH
44 [Tpumepsl rpadukoB, 3ajaHHbIX GopmyiaMu. YTeHre rpa@uKoB peabHbIX
' 3aBUCHMOCTEH
4.5 [Tonsitue pyukuu. I'papuk pynkuun. CroricTBa GyHKIUN
4.6 Jluneiinas ¢pyHkius, ee rpaduk. I'pabuk GpyHkmu y = |X|
47 ['paduueckoe pernieHre JIUHEHMHBIX YpaBHEHUH U CHUCTEM JIMHEWHBIX
' ypaBHCHHIA
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpeacraBnenye JaHHBIX B BUJIE€ TA0JIULI, JUArpaMM, rpa@uKoB. 3aroJHEHUE
TaOJUIl, YTEHUE W TOCTPOCHUE AuarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX)
5.1 U KpyroBbix). YUreHue rpaduKoB peadbHBIX IpoiieccoB. H3BieueHue
nHpopMaIuu U3 auarpaMM U TaOJIMI], MCIOJIL30BaHUE U MHTEpIpETaIus
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpeAHee apupmeTHdeckoe, MeIuaHa, pazMmax,
52 HauOoJIbIlIee M HAMMEHbIIIee 3HAYCHHs HaOopa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalHON U3MEHUYUBOCTHU
CrnydaliHbI SKCIIEpUMEHT (OMBIT) U ciaydailHoe coObiTHe. BeposTHOCTh
53 |1 UacToTa. Ponb ManoBeposSITHBIX U MPAKTUYECKU JTIOCTOBEPHBIX COOBITHI
' B mpupone W B oOmectBe. MoHeTa W urpajibHas KOCTh B TEOPHH
BEPOATHOCTEMN
I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. Yucino pedep u cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBsa3HocTu rpada. Lernu u nuxist. [Tytu
' B rpadax. OOxom rpada (ditiepoB mnyth). IlpeacraBnenne 00
opueHTHpoBaHHOM rpade. Pemenue 3a1au ¢ momorbio rpados
6 ['eometpust
HauanbHble nonsaTus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. YToJI. Buasl
6.1 yriioB. BeprukanpHble M CMeXHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOTOYT0JIbHUK. [TapanienbHOCTh U IePIEeHIUKYISPHOCTD MPSMBIX
6.2 Cummerpuunbie  urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHHU.

[IprmMepbl CHMMETPHUM B OKPYKAIOIIEM MUPE
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OCHOBHBIE MOCTPOEHHUS C IMOMOIIBK LUPKYJS U JUHEHKH. TpeyroapHUK.

6.3 .
BricoTta, Mmennana, OuccekTpuca, UX CBOWCTBa
6.4 PaBHOOEpeHHBII MW PABHOCTOPOHHWI  TpeyroiabHUKU. HepaBeHCTBO
' TPEyTOJIbHHUKA
6.5 CpoiicTBa W TNpPU3HAKU PABHOOEIPEHHOIO TpeyrojibHUKA. Ilpu3Haku
' PaBEHCTBA TPEYTOJIBHUKOB
6.6 CpoiicTBa W TpHU3HAKW MapaUlebHbIX nOpsAMbiX. Cymma  yrioB
' TPEYroJIbHUKA. BHEIIHME yTIiIbl TPEYTOJIbHUKA
[IpssMoyrosbHbIA  TpeyroiabHUK. CBOWCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 TPEYroJIbHHKA, TPOBEIECHHOM K TunoreHy3e. lIpu3Haku paBeHCTBa
' IIPSAIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOYIrOJIBHBIN TPEYrOJBHUK C YIJIOM
B 30°
HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOHM, Teopema O OOJbIIEM yriie W OOJbIICH CTOpOHE
TpeyroybHUKA. [lepnenauKysap u HakJIOHHAs
6.9 I'eomerprueckoe MecTo TOYEK. buccekTpuca yrila W CepeAVHHBIN
' MIEPIICHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK
OKkpyXKHOCTb M KpyI, XOpAa MW JUaMeTp, HX CBOWCTBA. B3aumuHoe
6.10 |pacnonoxenue OKpykHocth U mnpsaMol. KacarenbHas u  cekymas
K OKPY>KHOCTHU
6.11 OKpy>XHOCTb, BIIMCAaHHAsA B YroJl. BrincaHHas W OnuvcaHHas OKPY>KHOCTH

TPEYTrOJIbHUKA




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

8 KJIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 0OIIIEro 00pa3oBaHMUs
pe3yJibrara
1 Yucia u BBIYKCIICHUS
Hcnonb30BaTh  HAadallbHBIE  MOPEACTABICHUSA O  MHOXECTBE
11 JNEWCTBUTEIBHBIX YUCEN JI1 CPABHEHUS, OKPYIJICHUSI U BBIYKMCICHUM,
' M300pakaTh JEHCTBUTEIbHBIC YHCIA TOYKAMU HA KOOPIWHATHOM
IIPSIMOU
[IpumeHsATh TOHSATHE aApUPMETHYECKOTO KBAJAPATHOTO  KOPHS,
12 HaXOJWTh KBaJpaTHbIE KOPHU, HCHOJIb3ys MpPU HEOOXOJAUMOCTH
' KaJIbKYJISITOP, BBITIOMHATH IPEOOPA30BaHUsI BRIPAKEHUM, COJIEPIKAIINX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp3oBarh 3amucu OONBIIMX M MaJbIX YHCEN C TMOMOIIbIO
' JECATUYHBIX ApoOeit u creneneii yucna 10
2 AnreOpanueckue BbIpaXKCHUS
[IpUMEHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTEeJIeM, BBIMOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHUH, COJACPKAIIUX CTEICHH C IEIbIM
MOKa3aTeseM
BBIMOMHATE  TOXJECTBEHHbIE  MPEoOpa3oBaHUsSl  PAMOHAIBHBIX
2.2 BBIpDQKCHUM HA OCHOBE MpPaBWI JCHCTBUM HAJl MHOTOWICHAMU
U anredpandyecKuMu ApoosiMu
2.3 PacknaapiBaTh KBaApaTHBIA TPEXUJIEH HA MHOKUTEN
24 [IpuMeHsTh TpeoOpa3oBaHus BBIPAKEHUN ISl PEUICHUS Pa3TuIHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKHU
3 VYpaBHEeHHS U HEPABEHCTBA
Pewiarb nuHElHbIE, KBaJApPAaTHbIE YpPABHEHUS U pPallMOHAIbHBIC
3.1 YpaBHEHHUSI, CBOJIAIIMECS K HUM, CUCTEMbI JIByX YPaBHEHUH C JIBYMs
nepeMeHHbIMU
IIpoBoauTh NPOCTEHINE WCCICAOBAHUSA YPABHEHUW U CHUCTEM
3.2 ypaBHEHUN, B TOM YHCI€ C TNPUMECHEHHEM TpapUuIECKUX
npeAcTaBieHn (ycTaHaBIMUBAaTh, UMEET JIM YPABHEHHE WJIM CHUCTEMa
YpaBHEHHM PEIICHHUS, €CIIH UMEET, TO CKOJIBKO, U IIpoUee)
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3.3

[lepexoguts OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanyecko MoOJIeTM € TMOMONIBI0 COCTaBJICHUS YpPaBHEHUS
WIM CHCTEMBl YpAaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBHUHU
C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yabTaT

3.4

[IpuMeHATh CBOKMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TrpaUYecKyr0  WIUIIOCTPAIMI0  MHOXECTBA  PEIICHUI
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[lormmMaTe W WCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHATHS € S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAUYEHUS), OINPENETATh 3HAYCHUE
GyHKIMM MO0 3HAYEHUIO apryMeHTa, ONpeJeNsTh CBOMCTBA (QyHKIUU
o ee rpaguky

4.2

K
Crpouts TpadUKH SIEMEHTAPHBIX (QYHKIHHA Buma: Y=_, y = X,
X

— 3 _ o o
y = X°, Y = |X|, onuchIBaTh CBOMCTBAa YMCIOBOM (DYHKIMH IO €€
rpapuKy

BGPOHTHOCTB N CTaTUCTHKA

5.1

W3Bnekate M mpeoOpa3oBbiBaTh HH(OpPMAIKIO, MPEACTABICHHYIO
B BHJIC TaOJIMII, AUArpaMM, TpaduKOB, MPEACTABIATh JaHHBIC B BUJC
TabauI, AuarpamMm, rpadukos

5.2

OnuceiBaTh JaHHBIC C IOMOIIBIO CTATUCTHYECKHUX ITOKa3aTeIICH:
CpeIHUX 3HAYCHWH W Mep paccenBaHus (pa3Max, JHUCIICPCHS
U CTaHJApTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YHCIOBBIX 3HAUYEHHUH M YaCTOTHI COOBITHH, B TOM
YHCJIE 110 pe3yJbTaTaM U3MEPEHHUIN U HaOII0eHU

5.4

Haxonuth BEpOSTHOCTH CIy4aWHBIX COOBITUN B OMbBITAX, 3Has
BEPOSTHOCTU DJIEMEHTapHBIX COOBITHI, B TOM 4YHCIE B OIbITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSAMHU

5.5

Hcnone3oBate  Tpaduueckue  MOAENW:  JCPEBO  CIy4allHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YuCcIoBas npsMas

5.6

OnepupoBaTh NOHATUSIMU: MHOKECTBO, MOJMHOKECTBO; BBITIOIHATH
omepalid  HaJl MHOXKECTBaMH: OOBEIAMHEHHE, IEePECEUCHHUE,
JIOTIOJIHEHHUE; TEPEUMCIIATh  DJIEMEHTHl  MHOXKECTB, IPUMEHATH
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh rpaduyeckoe MNpeACTaBICHUE MHOXKECTB U CBS3EH
MEXIy HUMHU JUIsl ONMUCAHUS MPOILIECCOB U SIBIICHUW, B TOM YHUCJE
IIPU pELICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacno3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, UX DJIEMEHTHI,
MOJIb30BaThC MX CBONCTBAMHU TMPU PEUICHUH T€OMETPUUECKUX
3a1a4

6.2

[TpuMeHSTh CBOWCTBA TOUYKM IEPECCUCHUS] MEIMAaH TPEYroJbHUKA
(meHTpa Macc) B pelieHruy 3a1a4

6.3

Brnagets mnoHsTHEM CpegHEW JIMHUM TPEYTroJibHUKA W Tpaleluu,
MPUMEHATh WX CBOWCTBA NPU PEUICHHWM TI'E€OMETPUYECKHX 3aJ1ad.
[Tonb3oBatbes Teopemont dasieca U TEOPEMOU O MPONOPIUOHATIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEIIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATh NpPU3HAKKM TMOAOOMS TPEYrOoJbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a7a4

6.5

[Tonb3oBaThess Teopemoii [ludaropa ans penieHus: reOMETPUYECKUX
W npakThueckux 3agad. CTpouTh MaTeMaTHYEeCKyl0  MOJIeNb
B IPAKTUYECKUX 33/1a4aX, CAMOCTOSITENBHO AENaTh YEPTEK U HAXOTUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

Branerp MOHATHSMM CHUHYCAa, KOCMHYCAa M TaHIE€HCA OCTPOTO yIJia
PSAMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaThCsd ITUMH TOHATUAMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbruncnsate  (pa3iuyHbBIME - COCOOAMM) IUIOLIab TPEYroJbHUKA
U TUIONIAJIM MHOTOYTOJBHBIX (GUTYp (MONB3YSCh, T€ HEOOXOIUMO,
KaJIbKYJATOpOM). [IpUMEHSATh MOJyYeHHbIE YMEHUS B MPAKTUYECKUX
3aa4ax

6.8

Brnanerp  MOHATHSMM ~ BIMCAHHOTO W LEHTPAJIbHOTO  YIJa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJIaX MEXAY XOpAaMH
(CeKylmMMH) M yTiie MEX]y KacaTeJIbHOW M XOpAOW NpH pPElICHUU
reOMETPUYECKUX 3a1ad

6.9

BJ'IaJleTB IMOHATUCM OIMMCAHHOI'O YCTBIPECXYI'OJIbHUKA, IMPHUMCHATD
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

[IpyMeHATP TONYYEHHbIE 3HAHUA HAa T[PAKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJENIN Ul 3a7a4 PEajJbHOU XKU3HU U NPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCICHHUS C  TNPUMEHEHHEM  MOJ00us
U TPUTOHOMETPUH (IIOJIb3YSICh, II€ HEOOXO0IUMO, KaJbKYISTOPOM)
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IIpoBepsieMblie 3J1IeMEHTbI COIEPKAHUS

Kon [IpoBepsiemMblii 2JIEMEHT COJIepKaHus
1 Hucna 1 BBIYMCIICHUS
11 KBagpatHeiii kopeHp u3 uuncina. [loHstue o0 HppalMOHAIIEHOM YHUCIE.
' JlecsiTuuHble MPUOIMKEHUS UPPALIMOHATIBHBIX YUCET
CpoiicTBa apudmMeTHYeCKUX KBagpATHBIX KOPHEM M HUX MpPUMEHEHHUE
1.2 K  MpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPAKEHUW U BBIYUCICHUSM.
JlercTBUTENBHBIC YMCTIA
1.3 Crernenb ¢ 11eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHapTHas 3alUCh YKCIia
2 Anrebpanyeckue BbIPAKEHUS
21 KBagpatHeli  Tpexuies, pa3lIOKEHWE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOYXHUTEIIN
2.2 AnreOpandeckas 1poob. OCHOBHOE CBOMCTBO alireOpanyeckoi 1podu
2.3 Crnosxenue, BBlUUTaHUE, YMHOXKEHHE, JACJIEHUE alredpandeckux Apooei
2.4 PanmonanbHbIe BRIp@KEHUS U UX IPEOOpa30BaHUE
3 VYpaBHEHUS 1 HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBaJpaTHOTO YpaBHEHMS.
' Teopema Buera
3.2 Pemrenue ypaBHeHUN, CBOASAIIMXCS K JIMHEMHBIM U KBaJPaTHBIM
3.3 [Ipocreitmue 1poOHO-palIMOHATEHBIC YPABHEHUS
['paduueckas naTEepIpeTanysi ypaBHEHHM C IBYMS MIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IBYMS IepeMeHHbIMU. [Iprmepsl pemenus cucrtem
HEJTMHEHHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
3.5 Petienre TEeKCTOBBIX 33724 aNreOpanvdeckum crocooom
3.6 | UucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO € 01HOM IEPEMEHHOU
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OAHOU MEPEMEHHON
3.10 | CucreMbl TMHEHHBIX HEPABEHCTB C OAHOW MEPEMEHHOMN
4 OyHKIIUN
41 [lonsitne ¢Qynkuuu. OO6nacTy oONpeAeseHuss W MHOXECTBO 3HAUYEHUH
' ¢ynakiuu. CiocoOsl 3aanus QyHKITUI
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42 | I'padux pynkuuu. YreHue cBONCTB PyHKIMHU 1O €€ rpaduKy
4.3 | IIpumepsl rpadukoB GyHKIUH, OTPaXKAIOMINX peaTbHbBIE MPOILIECCH
44 OYHKIMK, OMUCHIBAIOIIUE TMPAMYI0O M OOpaTHYIO MPONOPIMOHATIBHBIC
' 3aBHCUMOCTH, UX TPadUKH
4.5 Oyakmun Yy = X5, y = X°
46 | Oynkuum Y =+/X,y=X|
4.7 ['padmyeckoe pelieHre ypaBHEHUI U CUCTEM YPaBHEHUH
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 |IIpeacraBneHue JaHHBIX B BUAE TaOIUII, TUarpamm, rpadukos
59 MHOXkeCTBO,  3JIEMEHT  MHOXKECTBa,  HOAMHOXecTBo.  Omepauuu
' HaJl MHO’KECTBaMHU: 00BbEIMHEHNE, IEPECEUCHHE, JOTIOJIHEHNE
5 3 CpoiictBa  omepauuii ~ HaJ  MHOXKECTBAMHU: NEPEMECTUTENBHOE,
' COYeTaTeNIbHOE, PACTIPEACIUTENIBHOE, BKIIOUECHUS
5.4 Hcnonp3oBanne rpaguueckoro MpefCTaBICHUsS MHOMXECTB IS OMHUCAHUS
' peaJIbHBIX IPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.
55 N3mepenue paccemBaHus JaHHBIX. Jlucniepcus U CTaHAApTHOE OTKIIOHEHHE
' YHCIIOBBIX HA0OpPOB. JlnarpamMma paccenBaHus
DOnemeHTapHble COOBITHS ciy4yaiiHoro onbita. CioydailHble COOBITHS.
56 BepositTHocTi coObITHI. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
' coObitusiMu.  CrydaiiHpiii  BeIOOp. CBs3b  MEXAY MaJOBEPOSTHBIMHU
Y TIPaKTHUYECKU JOCTOBEPHBIMH COOBITHSIMH B IPUPOJIE, OOIIECTBE M HAYKE
HepeBo. CBoiicTBa JEpeBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BUCSYEH BEpIIMHBI, CBSI3b MEXJY YHCIOM BEpIIMH M YUCIOM peodep.
[TpaBuio ymHoxeHnus. Pemenue 3amgayd ¢ moMmoniso rpados
[IpotuBomonoxueie coObiTHs. Jmarpamma Diinepa. OObenuHeHue
5.8 | u mepecedyenune cobbiTuil. HecoBmecTHbie cOOBbITHS. DopMyna CIOKEHUS
BEPOATHOCTEMN
5.9 YcnoBHas BeposTHOCTE. [IpaBuio ymHoxeHus. HezaBucumbie coObITHS
[IpeacraBinenre SKcnepuMeHTa B BHUAE JepeBa. Pemienwe 3aaau
510 |Ha HaxoXIEHHE BEPOSATHOCTEH C TIOMOIIbIO JepeBa CIy4ailHOTO
AKCIIEPUMEHTA, AUarpaMm Ditsiepa
6 ['eometpus
6.1 UYeteipexyronpauku. [lapamnenorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpssMoyTroIbHHK, pOMO, KBAJpAaT, UX TIPU3HAKHA U CBOMCTBA
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Tpamenusi, paBHOOOKas  Tpamernusi, €€ CBOWCTBA W  TPHU3HAKW.

6.3
[IpsamoyroJibHas Tpaneuus
6.4 Meron ynsoenus menuansl. LlenTpanbsnas cummerpusa. Teopema daneca
' U TEOpEMA O MPOIMOPIIMOHATBHBIX OTPE3KAX
6.5 Cpennue TuHUY TpeyrojbHUKa U Tpaneuuu. LleHTp Macc TpeyroiabHHUKa
6.6 [lonobue TpeyronpHUKOB, K0d(pduiueHT mnoaodus. IlpusHaku momoOus
' TPEYroJbHUKOB. [[pMeHeHne no100Ms Npy PEIICHUH MPAKTHYECKUX 3a/1a4
6.7 @opmynel U1 IUIOHIAAM  TPEYroJibHMKA, Mapajuiesiorpamma, pomba
' U TpaIeuu
6.8 CpoiicTBa 1uomaae reomerpuueckux (uryp. OTHOIIEHHE IUIOIIAAEH
' noJ00HBIX PUTYD
6.9 Brruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu  pereHun
' MPAKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAHT€HC OCTPOTO yIJa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
6.11 | OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. | PUTOHOMETPHUYECKHUE
¢bynkuuu yriaos B 30°, 45° u 60°
6.12 BriucanHble U LEHTPAJIbHBIE YTJIBI, YTOJ MEXIY KacaTeIbHOHW M XOPJIOH.
' VYTIiabl MEXIY XOpJIlaMH U CEKYIIUMU
6.13 | BiucanHble U OMMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpykHOCTed. KacaHue OKpyx HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KUIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kon [IpoBepsiemMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHMUs
pe3ynbTaTa
1 Yucna 1 BBIYUCIEHUS
11 CpaBHUBATH U yHOPSIOYMBATH PALMOHAIIBHBIE U UPPALIMOHAIBHBIC
' yucia
BoinonHaTh apudMeTndecKue NeUCTBUS ¢ pallMOHAIbHBIMU YHCIaMHU,
1.2 coueTasl YCTHbIC UM MUCHMEHHBIC MPUEMBI, BBITIOJHATH BBHIYUCIICHUS
C UppalMOHAIIBHBIMUA YUCIIAMHU
13 HaxoauTe 3HaueHHs CTENIEHEH C LIEJIBIMUA MOKA3aTeNsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUIN
14 OkpyrisiTb  ACUCTBUTENBHBIE  YHUCHA,  BBINOJHATh  IPUKUIKY
' pe3yJibTaTa BRIYUCICHUH, OLIEHKY YHCJIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemate  nuHeEWHbIE U KBajpaTHbIE ypaBHEHUS, ypaBHEHUS,
' CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPAaBHEHUS
Pemats cucteMsl AByX JINHEMHBIX YPABHEHUM C JBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJIHO YPABHEHUE HE SBIISIETCS
JIMHEVUHBIM
Pemarp TekcToBBIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIBIO
2.3 COCTaBJICHUSI YPaBHEHUsI WM CHUCTEMbI JBYX YpaBHEHUU C JBYMS
MEPEMEHHBIMU
[IpoBOoaANTE NPOCTEHIINE UCCICAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHHH, B TOM YHCJI€ C TPUMEHEHUEM TrpadUuecKux
24 NpEICTABICHUM (Hanpumep, yCTaHaBJIMBATh, uMeeT  JI
YpaBHEHHE WJIM CHUCTEMa YPaBHEHWI pEIICHUS, €CIM HMEET,
TO CKOJIBKO)
Pemiate  nuHElHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 n300pa)xkaTh pelieHre HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3aITUCHIBATH
pELIEHHE C OMOIIBIO CUMBOJIOB
26 Pemate cuctembl JIMHEWMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIIOYAIOIIME KBAJpPaTHOE HEPaBEHCTBO, H300pakaTh pEILICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMUChIBATh PCIICHUC
C IIOMOIIIBIXO CUMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PEILIEHUH PA3IMYHbIX 3a7a4
3 OynK1IUN
Pacnio3naBate  (QyHKIMM ~ M3y4eHHBIX  BHAOB.  [loka3bIBaTh
CXEMaTHUYECKU  PACIIOJIOKEHHME HAa  KOOPAMHATHOM  IIOCKOCTH
= Sy = _ — — a2
31 rpadukoB pyukumii Buga: Y= kX, y=kx+b, Y=_,y=ax"+bx+c
X
B 3aBUCUMOCTH OT 3Ha4eHMH K03()(PUIIMEHTOB, ONUCHIBATh CBOMCTBA
byHKIMMA
[Toka3piBaTh CXEMaTHMYECKH pAcHOJOXKEHHE Ha KOOPAMHATHOM
3.2 mockocTu rpadukoB GyHKIUNA BUga Y =K , V¥ = [X| u onmceIBaTh
CBOMCTBa (DYyHKIIMIA
Crpoute M wu300pakaTh CXEMaTHUECKU TrpapuKyd KBaJApaTUUHBIX
3.3 (yHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA MO UX
rpadukam
Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO MO (opmyre, TPUBOIAUTH
3.4 IpUMEpPbl KBaIpaTHUYHbIX (YHKUUA M3 peajbHON XKU3HU, (PU3MKH,
reOMETPUU
4 Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu
41 Pacno3naBaTh apuMeTHUECKYyI0 U TE€OMETPUUYECKYIO0 HPOrpeccCUu
' IIPY Pa3HBIX CIOCO0aX 3aJaHus
BBINONMHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (OpPMYNT N-ro dWiieHa
4.2 apu(PpMETUYECKON M T€OMETPUYECKON MNPOrpeccuid, CyMMbI MEPBBIX
N 4JICHOB
43 N300paxaTh 4ieHbl HOCIEA0BATEIHLHOCTH TOUKAMH HAa KOOPAUHATHON
' TUIOCKOCTH
Pemarp 3amaun, cBsi3aHHBIC C YHCIOBBIMHU TOCIIEIOBATEILHOCTSIMH,
4.4 B TOM WYHCII€ 3aJayd W3 PEaJbHOM KU3HU (C HCIOIb30BAHUEM
KaJIbKYJIATOPA, HUGPOBBIX TEXHOIOTHI)
3) BepoaTHOCTh U cTaTUCTUKA
W3Bnekate W mpeoOpa3oBbiBaTh HH(POpPMAIKIO, TPEACTABICHHYIO
5.1 B pa3JIMYHBIX MCTOYHUKAX B BUJE TaOJMI], AUarpamMm, rpagukos,

MPEACTABIIATH IaHHbBIE B BUJIE Ta0JIUL, AMarpaMM, rpadpuxon
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5.2

Pematn 3aJladn OpPraHu30BaHHBIM nepe6op0M BApHUAHTOB, a TAKXKC
C HUCITIOJIB30BaAHUCM KOM6I/IHaTOpHBIX IMpaBHII 1 MCTOOOB

5.3

HMcnonp30BaTh oONHUCATEIbHBIC XapaKTCPUCTUKN JIA MaCCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYUCHUA W MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSCh pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIBITaX,
B TOM YHCIIE B OIbBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEPUSIX HUCIBITAaHUW JI0 MEPBOrO yclexa, B CEepUsixX
WCTIIBITAaHUN bepHyIium

5.6

HMMeTh mpeacTaBieHUE O CIIy4alHOM BEJIUYMHE W O PaCIpEAcIICHUN
BEPOSITHOCTEMN

5.7

NmeTs mipeAcTaBieHUE O 3aKOHE OOJIBIIMX YHCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CJIyYailHOM HM3MEHUYMBOCTH M O POJM 3aKOHA
OOJIBILIMX YKCE B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MMOMOIIBI0 PA3JIMYHBIE BJEMEHTHI MPSMOYTOJBHOIO TPEYroJbHUKA
(«pemieHue MPSIMOYTOJIbHBIX TPEYTOJLHUKOB ). Haxonuts
(C TOMOIIBbIO KAJBKYJSITOpA) JIMHBI U YIJIBI JJISI HETAOJIMYHBIX
3HAYCHUH

6.2

[Tonp30BaThCA dbopmynamu MIPUBEIACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKIECHUS COOTHOLLICHUU
MEX1y TPUTOHOMETPUYECKUMH BETMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUII HAXOXKICHHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPUMEHSITh UX IIPHU PEIICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnanets moHATHAMEH TIpeoOpa3oBaHUs MOA00WS, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (Guryp. I[lonbp3oBaThcs CBOMCTBAMHU MOI00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JUIMHBI M HAXOJHWTH YTJIbI
y nmojo0HbIX (uryp. [IpumMeHsTh CBOKCTBA MOI00US B TPAKTHUECKUX
3alayaX. YMETh TNPUBOJAUTH TNPUMEPHl  TOAOOHBIX  QUTYD
B OKpYXaloIlleM MUpe

6.5

[Tonmp30BaThcss TeOpeMaMHd O TPOU3BEICHHHM OTPE3KOB  XOPI,
O MIPOM3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU
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6.6

Ilonp30BaTbCd  BEKTOpaMH, IOHUMATb HUX  IEOMETPUYECKUI
U (QU3NYECKUN CMBICI, MPUMEHSITh UX B PEIICHUH T€OMETPHUECKUX
U Qusnueckux 3agad. [[puMeHsTh CKaIsipHOE MIPOU3BEICHNE BEKTOPOB
JUISL HAXOXKJICHUS JUIMH U YIJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCIICHHUU T'COMCTPUICCKUX U IIPAKTUYCCKHUX 3a1a4

6.8

Brmagerp NOHATHAMM  TIPaBUJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, IUIMHBI yI'M OKPYKHOCTH W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero dacrted. IIpumeHsaTs
IIOJTyYEHHBIC YMEHHUSI B TPAKTUYECKUX 3a/1a9ax

6.9

Haxonuthb ocu vy IEHTPbl CUMMETPUU QUTYD, TPUMEHSTD ABHKCHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasix

6.10

[IpuMEHATh TOJydYeHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTH
MaTEeMaTHYECKHE MOJICIH I 3a7ad peajlbHOW JKU3HH W MPOBOJUTH
COOTBETCTBYIOIIME  BBIYMCICHHS C  NPUMEHEHHEM  TOJ00Us
U TPUTOHOMETPUYCCKHX (QYHKIMH (TIOJIB3YSICh, TJIe€ HEOOXOIMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS
1 Hucna v BBIYMCIICHUS
11 PanmonanpHbie yncia, nppalmoHaIbHbIE YKMCiia, KOHEYHbIE U OECKOHEUHBIE
' JCCSATHYHBIC TPOOH
MHOXKECTBO  JAEHUCTBUTEIIBHBIX YHUCEIN, JCHCTBUTEIBHBIE 4YHCIIA Kak
12 OeCKOHEYHbIE JCCATUYHBIC ApoOu. B3anMHO OAHO3HAYHOE COOTBETCTBHE
' MEXAY MHOXECTBOM JICMCTBUTEIBHBIX YHUCEI W KOOPAMHATHOW MPSMOM.
CpaBHEHUE NEVCTBUTEIBHBIX YUCEI
1.3 Apudmerrnyeckue IeUCcTBUS C IEUCTBUTEILHBIMU YUCIaMHU
N3mepenust, npuOikeHus, oleHKU. Pa3mepbl OOBEKTOB OKPYKAIOILIETO
14 MHpa, IIUTEIHHOCTH MPOIECCOB B OKpykartomieM wmupe. [IpubmkenHoe
' 3HaQYEHUE BEJIWYWHBI, TOYHOCTb MpUOMMKeHus. OKpyrieHue dYuceln.
IIpuknaka 1 OLlEeHKA pe3yabTaTOB BHIUYNUCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOM IEPEMEHHOM
2.2 JIunenHoe ypaBHeHuE. Pellienne ypaBHEeHUH, CBOASAIINUXCS K JIMHEHHBIM
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2.3 KBanpaTHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHUU TPETbER
' U YETBEPTOM CTENEHEH pa3sioKeHUEM Ha MHOKUTEITU
2.5 Pemenue npoOHO-paimoHaIbHBIX YPaBHEHUN
2.6 | Cucremsl ypaBHEHUI
2.7 | YpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €T0 rpaduk
2.8 | Pemenue cucteM ABYX JIMHEWHBIX YPaBHEHUU C IByMs ITE€PEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHH, OIHO U3 KOTOPBIX JIUHEIHOE, a IPYyTroe —
' BTOPO# CTEIIEHU
2.10 | I'paduueckast MHTEPIPETALMS CUCTEMBI YPaBHEHUH € IBYMSI IEPEMEHHBIMH
2.11 | Pemenne TEKCTOBBIX 3a71a4 anreOpandecKuM CriocooomM
2.12 | YucnoBble HEpaBEHCTBA M UX CBOWMCTBA
2.13 | Pemienuie TMHEHHBIX HEPABEHCTB C OHOU IEPEMEHHOMN
2.14 | Pemienne cucTeM JIMHEWHBIX HEPABEHCTB C OJTHOM MMepeMEHHON
2.15 | KBagpaTHble HEpaBEHCTBA
216 ['padmyeckas nHTEpHIpeTAIMsI HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMSI
' nepeMEHHBIMU
3 OyHKIU
31 KBagpatuunas ¢yskuus, ee rpaduk u cpoiicta. [lapabomna, KoopauHaThI
' BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPHUH MTapa0OJIBI
3.2 | I'paduxu dpynxmmii y = kx, y = kX + b u ux cBoricTa
3.3 I'padukn Gpyrxumit Y = _,y = X 1 ux cBO#icTBa
X
34 | T'paduxu pynkumit Y =+'X,y =|X| u ux ceoiictBa
4 YucnoBble MOCIIEA0BATEILHOCTH
Omnpenenenre W CcHnocoObl 3aJaHUS YHMCIOBBIX IOCJEIOBATEIbHOCTEM.
4.1 3ajaHue TMOCNeI0BaTeIbHOCTH PEKYppeHTHON ¢dopmyioil u dopmynoit
N-TO YjIeHa
4. Apudmernueckas nporpeccusi. Dopmynsl N-ro uieHa apupMeTUIeCKOn
' MIPOTPECCHH, CYMMBI TIEPBBIX N YWICHOB
43 I'eomerpuueckas mnporpeccus. @Popmyibl N-ro 4jieHa TE€OMETPUUECKON

MPOrPECCHUH, CYMMBI IIEPBBIX N YJIECHOB
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N300paxeHne 4iaeHOB apHUPMETHUECKON M T€OMETPHUYECKOW MpOrpeccHii

4.4 TOYKaMHU Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEWHBIN U 3KCIIOHCHIUAIbHBIN
poct
4.5 | Co>xHbIE NPOLICHTHI
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpenactaBnenne MaHHBIX B BUAE TaOMWIl, [auUarpamMM, TpaguKOB,
5.1 UHTEpOpeTalysl JNaHHbIX. UTeHHWe M NOCTpoeHHe Taldiaul, Auarpamw,
rpauKoB MO peaabHbIM JIaHHBIM
5.2 [TepectanoBkHu U hakTOpHaT
5.3 CoueTaHus ¥ YUCIIO COUYETAHUIN
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ad ¢ cnonb30BaHEM KOMOMHATOPUKH
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOP TOYKH U3 (PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepuist HICOIBITAaHUM 10 IEPBOTO ycexa
57 Cepus ucnbiTanuit bepayniau. BepossTHOCTU COOBITHI B CEpUU UCTIBITAHUN
' bepnyniu
5.8 CitydaiiHas BEJIMUYMHA U PACTIPEICIICHHE BEPOSTHOCTEN
59 MaremaTtudeckoe oxujaaHue u aucnepcus. [IpuMepbl MaTeMaTH4eCKOro
' OKHMJIaHUS KaK TEOPETUYECKOTO CPEIHETO 3HAUCHUS BEITMYUHBI
510 MaremaTH4ecKoe O0XKHUJIAHWUE W JIUCIIEPCUS CIIyYallHOW BEJIWYHMHBI «YHUCIIO
' YCIIEXOB B CEpUH MCHIBITAHUN bepHyum»
511 [TonsTre o 3akoHe OonbIMX uncell. 3mMepeHnre BEpOITHOCTEHN C MOMOIIbIO
' 4acTOT. PoJib 1 3HaueHUE 3aKOHA OOJIBIINX YHUCEI B MPUPOJIE U OOIECTBE
6 I'eomeTpus
6.1 Cunyc, kocuHyc, TanreHc yriaoB or 0 go 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemienne TtpeyrompHukoB. Teopema KOCMHYCOB M TEOpPEMa CHUHYCOB.
6.2 Pemienne mnpakTU4YeCKHX 3ajay C MCHOJIb30BAHHUEM TEOPEMbl KOCHUHYCOB
U TEOPEMbI CHHYCOB
6.3 ITpeoOpazoBanme mogoous. [Togodue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 TPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaIpaTe KacaTeIbHOM
6.5 Bektop, muHa  (MOIyZb)  BEKTOpA, COHANpPAaBJIEHHbIE  BEKTOPBI,

ITPOTHUBOIIOJIOKHO HAIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BEKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAllMM HaAJZ BCKTOPaAMMU. Paznoxenue BCKTOpa
I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

Koopaunatel Bekropa. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE

66 JUIS HaXO0X/I€HU JUIMH U YTJIOB
JlekapTOBBI KOOPAWHATHI HA TUIOCKOCTH. Y PABHEHHUSI IIPSIMOM U OKPY’KHOCTH

6.7 | B KOOpAMHATAaX, IEPECEUECHUE OKPYKHOCTEH U MPAMBIX. MeToa KoopAUHAT
U €0 MPUMEHEHUE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKU

6.9 JlnnHa okpyxHocTu. ['pagycHas u paiuaHHas Mepa yriia, BBIYUCICHUE JJINH

' JyT OKPYXKHOCTEH
6.10 |Ilmomanp Kpyra, CEKTOpa, CErMEeHTa
6.11 JIBM>KeHHS TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (GUryp (dJIeMeHTapHbIC

npencrapienus). [lapannensubiit nepenoc. [loBopot
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

Jliist ipoBeieHUs] OCHOBHOT'O F'OCYJapCTBEHHOI'O 3K3aMEHa 110 MaTeMaTHKe (fajee —
OI'D> mnmo wmaremMaTuke) UCHONB3YEeTCsl TMepedeHb (KOAU(PHUKATOP) MPOBEPSEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOW MpPOTrpaMMBbl

OCHOBHOT'O 00TIIeT0 00pa30BaHUs U AIIEMEHTOB COJCPKaHMUS.

IIposepsiembie Ha OI'D Mo maremaruke Tpe0OBaHHMSA K pe3yJibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI
OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue onepupoBaTh MOHATHUAMHU: MHOXECTBO, IOJMHOYKECTBO,
omepaluu HaJ MHOXECTBaMHU; yMEHHUE OMNEPUPOBATH TMOHSITUSIMU:
rpad, cBs3HBIA Tpad, nepeBO, LUK, MPUMEHITh UX TMPHU PEHICHUU
3aJla4y; YMEHHE UCIO0JIb30BaTh rpaUUecKoe MPEACTABICHHE MHOKECTB
JIJIsl ONIUCAHUSI PEAJIbHBIX MPOIECCOB U SIBJICHUM, IPU PEIICHUU 3a]1a4
U3 IPYTUX YYeOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMHA: ONPEACICHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHME pacClO3HAaBaThb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, INPHUBOJNUTH IPUMEPBI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue OonepupoBaTh MOHATHSAMHU: HATypAIbHOE YHCIIO, IMPOCTOE
U COCTAaBHOE YHUCJO, IEIMMOCTb HATYpaJbHbIX YHCEI, IPU3HAKU
NEIUMOCTH, LEJI0€ YHUCIO, MOAYJIb 4YMCIa, OOBIKHOBEHHas ApoOb
U JiecaTUYHas ApoOb, CTAaHIAPTHBIN BUJ YMCIIA, PAllMOHATIBHOE YHUCIIO,
UPpALMOHATIBHOE 4YHUCIO0, apu(METUYECKH KBaJIpaTHbIA KOPEHb;
YMEHHE  BBINOJHATH  JEWCTBUS  C  YUCIAMH, CpPAaBHUBATH
U YNOpANOYMBATH YHCIIA, NMPEACTABIATh YHCJIA HAa KOOPAWHATHOU
NpSAMOM, OKPYIJIATH YHUCJA; YMEHHUE [€NaThb MNPUKUIKY WU OLEHKY
pe3yapTara BIYACICHUN

YMeHHe onepupoBaTh MOHATHUAMH: CTECIICHb C IIEJIBIM TIOKa3aTesieM,
apu(pMETUICCKUN KBAJPATHBIA KOPEHb, MHOTOWICH, aareOpandeckas
Ipo0b, TOXACCTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHON CTEIICHH
OOJbINIE €UHUIBI, YMEHUE BBITIOJHATH pacdyeThl Mo (opmyram,
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npeoOpa3oBaHus  LENbIX, JIPOOHO-pAllMOHANBHBIX  BBIPAXKEHUHN
U BBIPAXKEHUU C KOPHSIMU, PA3JIOKEHUE MHOTOWICHAa HA MHOXUTENH,
B TOM UHCJIE€ C HCIOJIb30BaHHEM (OpMyYT pa3HOCTH KBaJapaToOB
U KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHHe onepupoBaTh MOHATHIMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOHM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO
C IEPEMEHHON; YMEHHUE pelIaTh JIMHEWHBIE U KBAIPATHBIC YPAaBHEHUS,
NPOOHO-pallMOHAJIBHBIE YPABHEHMSI C OJHOW MEPEMEHHOM, CHCTEMBI
JBYX JINHEMHBIX YPaBHEHUH, JIMHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JPOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJIHOM
IIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 334 U3 JPYTUX IIPEAMETOB
M TPAKTHYECKUX 3a7a4y; YMEHHE MCIOJIb30BATh KOOPAWHATHYIO
OpSIMYyI0 M KOOPJAMHATHYIO IUIOCKOCTb JJIi M300pakKeHUs pPEUICHUM
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MOHATUAMU: PYHKIUSA, Tpa@uK PYHKIIMHU, HYITU
byHKIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOoiblllee U HAUMEHbIIEE 3HAYCHUS
byHKUINY; yMEHUE OIepUpOBaTh HOHATUSAMU: npsimas
OPONOPLUMOHANIBHOCTh,  JIMHEWHas  (YHKIMsS,  KBaJpaTU4Has
(byHKUHMs, oOpaTHas MNPONOPUUMOHAIBHOCTh, Napabona, runepbona;
YMEHUE CTPOUTH Tpaukd (QYHKUUH, HUCHIONB30BaTh TrpaduKu
JUISL  ONpENCIICHHsT  CBOWCTB  IPOLECCOB M 3aBUCUMOCTEW,
JUISL pellieHus 3aJad W3 JAPYTUX Y4eOHBIX MPEAMETOB U PEabHON
KU3HU; YMEHHE BbIpaXaTh (OpMylIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

Ymenue ONEPUPOBATH NOHATHSIMMU: MIOCJIEN0BATENBHOCT,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPEeCcCUU;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBAa MOCIEAOBATEIbHOCTEH, (OPMYIIBI CYyMMBI
¥ OOWIEero yjeHa MpU PelIeHUH 3a/lad, B TOM YHCIIe 3a7a4 U3 IPYrux
y4€OHBIX MPEAMETOB U PEATbHON KUZHU

YMeHnue pemaTh 3a7jaud pa3HbIX TUIOB (B TOM YHCJIE Ha IMPOLEHTHI,
JOJIM M YacTH, [BIKEHHE, paldoTy, LIEHy TOBAapOB U CTOMMOCTh
MOKYTIOK M YCJIYT, HAJIOTH, 331a4u U3 00JacTU YIpaBJICHUs JINYHBIMU
U CceMelHbIMH (UHAHCAMH); YMEHHE COCTABJISITH BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOJYYEHHOE PElIeHUE U OLCHUBATh MPaBA0NOI00HOCTD
MIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, Mpsimasi,
7y, IOMaHasi, yroJi, MHOTOYTOJIbHHK, TPEYTOJLHUK, PABHOOEAPEHHBIN
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U PABHOCTOPOHHHI TPEYrOJbHUKH, TMPSIMOYTOJBHBIA TPEYTOJIbHUK,
MeanaHa, OMCCEKTPHCa U BBICOTAa TPEYrOJIbHUKA, YETHIPEXYTOJIbHHUK,
napajuieiorpaMMm, pomoO, MPSMOYTOJIBHHUK, KBajapaT, Tpamneus;
OKPY>KHOCTB, KPYT, KacaTeiabHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemiath 3aJavyd, B TOM YHCIE U3 MOBCEIHEBHOM
KHU3HU, HA HAaXO0XJEHHE I'€OMETPUUYECKUX BEIUYMH C MPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHue omnepupoBaTh MOHSATUSMH: PaBEHCTBO (QUTYpP, PABEHCTBO
TPEYTOJLHUKOB; MapaUICIbHOCTh U MEPHECHAUKYISIPHOCTh MPSIMBIX,
YIOJl MEXIYy MPSIMbIMHU, TEPHEHIUKYJApP, HAKIOHHAs, MPOEKIIUS,
nono6ue puryp, No100HbIE TPEYTOIBHUKHU, CAMMETPHS OTHOCUTEILHO
TOYKU WU MPSIMON; yMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHIO
u nojgobue ¢uryp, napauieIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX
B OKPYXAaIOIIEM MUPE

11

YMeHue onepupoBaTh IMOHSITUSMH: JUIMHA, PACCTOSHUE, YTrOJ
(BeMUMHA yTIJIa, CHHYC M KOCHHYC yIja TPEyrojbHUKA), IIJIOIIA]Ib;
YMEHHE OIIEHHBATh pa3Mephl IPEAMETOB U 00OBEKTOB B OKPYIKAIOIIEM
MUpE; YMEHHUE TMPUMEHATH (OpPMYJIBI MEpUMETpPa U IUIOLIATU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAU Kpyra, oObema
NPSIMOYTOJILHOTO TMapaJijieIenuIe/1a; YMEHUE MPUMEHSTh MPU3HAKU
PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
TEOpeMy [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS
JUUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUH, TIIOMIAAeH

12

YMeHue wu300pakarb IUIOCKME (UTYpl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB U JJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
VI CUMBOJIBHOMY OIHMCAHHIO

13

YMeHue onepupoBaTb NOHATHUAMHU: NPSIMOYTOJbHas CHCTEMA
KOOpDAMHAT; KOOPAWMHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IPOU3BEACHUE BEKTOpPA HA YHUCIO, CKaJsIpHOE HPOU3BEICHHE
BEKTOPOB; yYMEHHE HCHOJIb30BaThb BEKTOPbl W KOOPAMHATHI
JUIS TIPEJICTABIIEHUS TAHHBIX U PELICHUs 3a/1a4, B TOM YUCJIE U3 IPYTHUX
y4€OHBIX MPEAMETOB U pEeabHOM KU3HU

14

YMeHue omnepupoBaTh TOHSATHUSMH: CTOJIOMKOBBIE K KPYTOBBIE
qUarpaMMmbl, TaONMWIBI, cpeaHee apuMEeTHYeCKOoe, MeEIuaHa,
HanOOJIbIIIeE W HAWMEHBIIIEEe 3HAYCHMS, pa3Max 4YMCIOBOro Habopa;
YyMEHUE  W3BJIeKaTh, HWHTEPIPETHPOBATH M  MPeoOpa3OBHIBATH
uH(OpMAIMIO, TPEICTABICHHYI0O B TaOJNMIIaX M Ha JuarpaMmax,
OTpaXaloIyl0 CBOMCTBA M XapaKTEPUCTUKHU PEATBHBIX IMPOIECCOB
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W SIBJICHUH; yMEHUE paclo3HaBaTh HW3MEHYMBBIE  BEIMYHUHbI
B OKPY’KaIOIIEeM MHUPE

15

YMeHue ornepupoBaTh MOHATUIMHU: CIyYalHBIA OMBIT (CITy4alHBIN
IKCIIEPUMEHT), SJEMEHTapHOE COObITHE (PJIIEMEHTApHBII HCXON)
CIIy4ailHOro OmbITa, CIydyailHOE COOBITHE, BEPOSTHOCTH COOBITHSA;
yMEHUE HaXOJUTh BEPOATHOCTU CIy4YallHBIX COOBITHM B OIBITax
C PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMHU COOBITUSMU; YMEHHE peIlaTh
3a/1aud METOJOM OPraHM30BaHHOTO Tepedopa M C MCHOJIb30BaHUEM
npaBuia YMHOKEHHS; YMEHUE OLEHHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITUII W SIBJIEHUI, MOHUMATh POJIb NPAKTUYECKU JIOCTOBEPHBIX
U MaJIOBEPOSTHBIX COOBITUH B OKpYXalolleM MHpEe U B KU3HH,
3HAKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YHUCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOUpaTh MOAXOIAIIMA M3YYEHHBIM METOHA JJIS PEIICHUS
3a7a4u, MPUBOAUTH MNPUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEU
B IIPUPOJIC U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, ONHUCHIBATH OTACIbHBIC BBIJAIOIINECS PE3YJIbTATHI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHUS MATEMAaTUKA KaK HAyKH, IPUBOJIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTCYECTBCHHOM
¥ BCEMUPHOU UCTOPHUH

IlepedeHb 2JIeMEHTOB coAep:KaHus, IpoBepseMbix Ha OI'D mo maTemaruke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BbIYUCICHUS
1.1 | HatypanbHble u nensie uncina. [Ipu3Haku AeTMMOCTH LENbIX YHCEI
1.2 OOBIKHOBEHHbIE M JECSATHYHbIE JIpOOM, MPOLEHThl, OECKOHEYHbBIE
MEepUOANYECKUE IPOOU
1.3 | ParmonanpHble ymcna. ApudMeTHuecKue Omepanuu C palnrdoHATbHBIMU
qucliaMu
1.4 JeiicTBuTenbHBIC ynciaa. ApudMeTHIecKre onepaiuu ¢ IeMCTBUTEIIbHBIMU
YUCIIaMU
1.5 | IlpubnuxeHHbIE BBIUYMCIICHUS, MPABUJIa OKPYIJICHUS, MPUKUIKA U OLIEHKA
pe3ynbpTaTa BEIYMCICHUN
2 Anrebpanyeckue BhIPAKEHUS
2.1 bykBeHHbIE BbIpaKeHHSI (BBIPAXKEHHSI C IEPEMEHHBIMMU )
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2.2 | Crenenb c uenbiM nokazateneM. CTeneHb ¢ pallMOHAIBHBIM MMOKa3aTeJIeM.
CBoiicTBa cTeNeHH
2.3 | MHOrO4JIeHBI
2.4 AnreOpandeckas apoOb
2.5 | Apudmernyeckuii KOPEHb HaTypaJIbHON CTEMEHH. HeiicTBus
¢ apu(pMeTHIECKUMHU KOPHSIMHU HAaTYpaJIbHOM CTENeHU
3 VYpaBHEeHUS 1 HEpaBEHCTBA
3.1 |llensle u apoOHO-panMoHaNbHbIE YpaBHEHHs. CHUCTEMBI U COBOKYITHOCTH
YpPaBHEHUM
3.2 | llenble u ApoOHO-paIMOHANIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBbie MOCIeA0BaTEILHOCTH
4.1 ITocienoBaTenbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
4.2 | Apupmerudeckas U reomerpuyeckas nporpeccur. dopmyna  CIOKHBIX
IIPOLICHTOB
5 OyHKIUN
5.1. | ®yukuuda, cnocoObl 3ananus ¢QyHkuud. ['padux Pynkmuu. OOnacte
ompeieNieHuss M MHOXecTBO 3HaueHuid ¢yHkuuu. Hymu ¢dyHkuun.
[TpomexxyTku 3HAKOMOCTOSIHCTBA. [IpOMEXKYyTKH MOHOTOHHOCTH (DYHKIIHH.
MakcumMymbl ¥ MUHUMYMbI (QyHKUuMU. Haubosbinee u HanMeHblee
3HaueHNe PYHKIIMHA Ha TIPOMEKYTKE
6 KoopanHaTel Ha IpsAMON U TNIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlekapTOBBI KOOPAWHATHI HA TIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJIbHUKU
7.4 OKpyXHOCTb U Kpyr
7.5 | I3MepeHue reoMeTpUUEeCKUX BEIUUUH
7.6 BekTopsl Ha MJI0CKOCTH
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8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucatenbHas CTAaTUCTHKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




