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AnHHOTauus K paboyeii iporpaMMe 1o rpeMeTty «MaTemaThKa»

Pabouas mporpamMMa o npegmety «MaTeMaThKa» Ha YpOBHe 5-9 K/lacCOB OCHOBHOTO 0OIIiero
obpa3oBaHMs COCTaB/IeHa Ha OCHOBE:

- TpebGoBanwii K pe3ysbTaTaM OCBOEHHSI TPOrpaMMbl OCHOBHOTO 001jero o6pa3oBaHus,
nipe/icTaB/ieHHBIX B DeZiepalbHOM TOCYZApCTBEHHOM 00pa3oBaTeslbHOM CTaH/apTe OCHOBHOTO
obujero obpa3oBaHus, C YYETOM pacrpe/ie/IEHHBIX 10 MOJYJ/ISIM TPOBepsieMbIX TpeOOBaHWN K
pe3y/bTaTaM OCBOEHHMsSI OCHOBHOW 00pa3oBaTesbHOM TMpOrpaMMbl OCHOBHOIO  00Ilero
obpasoBaHuss 1o TipeAMeTy «MaTeMaThKa» Ha OCHOBaHMU IIpukKasa MuHHUCTEpCTBa
nipocBeljeHust Poccutickoii ®epeparmu ot 31.05.2021 N 287 "O6 yTBepxxaeHNN (henepaasbHOro
rOCy/lapCTBEHHOr0 ~ 00pa3oBaTe/ibHOrO  CTaHJapTa OCHOBHOrO  o0mjero  obpa3oBaHus"
(3apeructpupoBano B MuHntocte Poccuun 05.07.2021 N 64101). ¢ yuétom pacnpe/ie/IEHHBIX IO
MOJIy/IsIM TIPOBEpsieMbIX TpeOOBaHMI K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00Opa3oBaTe/bHOM
TIPOTPaMMbI OCHOBHOT'O 00111ero 06pa3oBaHUs

- OcHoBHo¥ 06pa3oBaTe/ibHOM MPOrpaMMoi 0CHOBHOTO o611iero obpaszoBanus ['6OY OOILLL
c. [Tecounoe (ripuka3 Nel21 ot 29.08.2025 1.)
- IIporpammsl Bocniutanusi 'bOY OOILI c.Ilecounoe;

- ®epepanpHON paboueli TIporpaMMol  OCHOBHOro o6Ormero o6pa3oBaHusi TMpeAMeTa
«Marematuka»

https://edsoo.ru/wp-content/uploads/2023/08/13 ®PII Marematrika 5-9-kmaccel 6a3sa.pdf

[Tporpamma pa3paboTaHa C yUéTOM aKTyasbHbIX 1ieJiel U 3afiau 00y4yeHusi U BOCTIUTaHUs,
pa3BUTHS 00YUAIOIIUXCS U YCIOBUH, HEOOXOAUMBIX /IS OCTYKEHUS] TAUHOCTHBIX,
MeTaripeJIMeTHbIX U MpeIMeTHbIX Pe3y/bTaTOB IIPU OCBOEHUH TpeZiIMeTHOM 001acTH
«MaremaTHKa». [Iporpamma obecrieueHa yueOHMKaMMU:

» MaTtemaTHKa: 5-1 Kiacc: 6a30BbIi ypoOBeHb: yueOHUK: B 2 yacTsx, 5 Kimacc/ Bunenkud H.41.,

2Koxos B.I., YecHokoB A.C. u sipyrue, AKijuoHepHOe 0011iecTBO «/371aTenbCcTBO
«[IpocserieHue».

* MaremaTHKa: 6-i Kiacc: 6a30BbIM ypoBeHb: yUeOHUK: B 2 yacTsX, 6 knacc/ Bunenkun H.41.,
2Koxos B.U., UecHokoB A.C. u fpyrue, AKijioHepHoe o011iecTBo «/31aTenbCTBO
«[Ipocserjenue»

» MatemaTuka. Anrebpa: 7-i Kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 Kinacc/ MakapeiueB FO.H.,


https://edsoo.ru/wp-content/uploads/2023/08/13_%D0%A4%D0%A0%D0%9F_%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_5-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf

Munarok H.I'., Hewikos K.U. u gpyrue; noz pes. TenskoBckoro C.A., AKLMOHepHOe
obmectBo «M3naTenbcTBO «IIpocBelieHue»

» MartemaTHKa. Anrebpa: 8- Kacc: 6a30BbIi ypOBeHb: yuebHUK, 8 Kinacc/ MakapeiueB FO.H.,
Munatok H.I'., HeiikoB K.W. u gpyrue; nog pex. Tenskockoro C.A., AKIIMOHepHOe 0011[eCTBO
«M3parenbcTBo «IIpocBeeHve»
» Maremaruka. Anrebpa: 9- knacc: 6a30BbIii ypoBeHb: yueOHUK, 9 knacc/ Makapsiues FO.H.,
Munptok H.I'., HewikoB K.W. u apyrue; nox peg. TensikoBckoro C.A., AKLMOHEpHOe
obuectBo «M3matenbcTBo «IIpocBertieHre»
* Maremaruka. ['eomeTpusi: 7-9-e Kacchl: 6a30BbIi ypOBeHb: YUeOHUK, 7-9 Kacchl/ ATaHaCSH

JI.C., Byty3o0B B.®., Kagomues C.B. u agpyrue, AKiimoHepHoe 00111ecTBO «3/1aTebCTBO

«IIpocsereHue».
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denepanbHasi pabouas TporpamMMa TI0 yueOHOMY TipeaMeTy «MareMaTHKa»
(6a3oBbIii ypoBeHb) (TipegMeTHass o0nacTh «MaTemaTMKa U MHMbOpPMaTHKa») (Janee
COOTBETCTBEHHO — MPOrpamMmMa 10 MaTeMaTHKe, MaTeMaTHKa) BK/IIOUaeT MOSICHUTE/TbHYIO
3aIMCKy, Co/lep>KaHue O0yueHHs, TUIaHUPyeMble pe3y/bTaTbl OCBOEHHS ITPOrPaMMBI
110 MaTeMaTHKe, TeMaThuuecKoe IylaHupOBaHue.

IIOACHUTEJ/IbHASA 3AIIMCKA

[lporpamma 10 MareMaTwke Ajsi oOyuwaromuxcs 5-9 KmaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme 110 MaTeMaTHKe yUyTeHbl UJEWU U TI0JIO)KeHUs
KoHuerniuu pa3BuTUs MaTeMaThueckoro oopasoBanus B Poccuiickoit ®ezpepariuu.

[TpeameTOoM MaTeMaTUKH SB/SFOTCS (PyHJaMeHTa/lbHble CTPYKTYpPBI Halllero Mupa
— TPOCTpPaHCTBeHHble (OpPMbI M KOJIMUECTBEHHbIe OTHOIIEHUs (OT TIPOCTEeMIIMX,
yCBavBaeMbIX B HETIOCPeICTBEHHOM OITbITe, /IO IOCTaTOYHO CJI0XKHBIX, HEOOXOJUMBIX [IJIs
Pa3BUTHSI HAYUHBIX U TPUKIAJHBIX HAel). MaremaThueckue 3HaHUS 00ecrieunBaroOT
MOHMMaHVe TPUHLMIIOB YCTPOMCTBA M HCIIO/Ib30BAHHS COBPEMEHHOM TeXHMKH,
BOCIIDUSITUE W WHTEpHpeTaldi0  COLMaAbHOM, 3SKOHOMHWYECKOMW, TIOJUTUUeCKOU
MH(pOpMaLy, AT BO3MOXXHOCTb BBIMOJIHATb PACYéTbl M COCTABJATH A/JITOPUTMBI,
HaXOJUTb U MPUMEHSTh (hOPMY/Ibl, Ba/leTh NPAaKTUUeCKUMU NPUEMaMu reOMeTpPUUeCKUX
M3MepeHU U TOCTPOeHWM, uuTaTb WH(OPMaLUIO, Mpe/CTaB/leHHYI0 B BHJe Tabmuil,
JuarpaMM W rpa@UKoOB, >KUTb B YCJIOBUSIX HEOIpeJeNéHHOCTY U TOHMMAaTh
BEPOSITHOCTHBIM XapaKTep Cy4YalHbIX COOBITHI.

N3yueHne mareMaTWKU (QopMUpYyeT y 0OydarolyMXcs MaTreMaTUYecKUl CTW/b
MBII/IEHUS], TIPOSIB/ISIIOILIMICS B OMpeZie/IEHHBIX YMCTBEHHBIX HaBblKaxX. OOyuatoruecs
OCBaMBalOT TakWe IMPUEMBI U MeTO[bl MBIIUIEHUS, KaK WHAYKLUSA W JAefyKLus,
000011leHre U KOHKpeTH3allusl, aHalIu3 U CHUHTe3, KaaccuuKaiusi U cucTeMaTU3alys,
abcTparvpoBanue U aHasorus. OObeKThl MaTeMaTUUeCKUX YMO3aK/IFOUeHHH, TIpaBr/ia UX
KOHCTPYMPOBaHUsSI DPaCKphIBAalOT MEXaHW3M JIOTUYEeCKUX TIOCTPOeHUM, CroCOOCTBYIOT
BbIpaboTKe yMeHUsI (OpPMy/IMpOBaTh, OOOCHOBBIBATb U [IOKa3bIBaTb CYXKIEHHUs, TeM
CaMbIM pa3BUBAalOT JIOTMYecKoe MbllieHHe. V3yueHue MareMaTWKU obecrieurBaeT
¢opMupOBaHre aarOPUTMUYECKON KOMIIOHEHThl MBIIIEHUSI W BOCIUTaHUE yMeHUM
JeMCTBOBaTh MO 3aZlaHHbIM  aJIrOpPUTMaM, COBEPLIEHCTBOBATb MW3BECTHbIE U
KOHCTPYHPOBaTh HOBbIe. B miporiecce peliieHUsi 3aiau — OCHOBOM yueOHOI JesaTenbHOCTH
Ha ypOKax MaTeMaTUKW — Pa3BUBAKOTCSl TBOPYECKask ¥ MPUK/IaJHasi CTOPOHBI MbILLIJIEHUS.
OOyueHne MaTeMaTuKe [aéT BO3MOXKHOCTb pa3BUBaThb y OOyuaroIMXcsi TOYHYIO,
palLMoHaNbHYI0 UM WHGOPMAaTUBHYIO peub, yMeHHe OTOUpaTh Haubojee MOAXOJSIIVe
A3bIKOBbIe, CHMBO/IMUECKHe, TparuecKkue CpefCTBa /ISl BbIpaXKeHUs CY)KAeHUH U

HarJIIHOTO UX MpeJCTaB/IeHusl.

[Ipy M3yueHUM MaTeMaTUKU OCYIeCcTB/sieTcss o0ijee 3HAKOMCTBO C MeTOZAMU
MO3HAHUS [|eMCTBUTE/ILHOCTH, TIPeJCTaBlIeHUssMUA O TpeJiMeTe U MeTo/ax MaTeMaTHKU,
UX OTJIMUMU OT MeTO/I0B [IPYTHX eCTEeCTBEHHBIX U 'YyMaHUTapHBIX HayK, 00 0COOeHHOCTSIX
NpUMeHeHHsl MaTeMaTUKK [I/Is1 pellieHUs] HAyYHbIX U TIPUK/Ia{HBIX 3aJau.



®denepanbHas pabouas mporpammMa | MaTemaTuka. 5—9 knaccel (0a30BbIi

[TpropUTeTHBIMU 1lefIIMH O0yueHMs MaTeMaTHKe B 5-9 Kijaccax sIBJISIOTCS:
dbopmMUpOBaHMe LIEHTPAJbHbIX MaTeMaTUUeCKUX MOHSITHH (UMC/0, BeJIMUUHA,

reoMeTpruyecKas ¢durypa, riepeMeHHas, BEpPOSITHOCTb, (byHKIMs),
obecrieurBalOIIMX  TPEEeMCTBEHHOCTh U TepPCIeKTHBHOCTh ~ MaTeMaTHUeCKOro
oOpa3oBaHust 00YUArOIIUXCS;

no/iBefieHre OOyuaroIUXCcsi Ha [JOCTYIIHOM [Jii HUX YPOBHE K OCO3HaHWIO
B3aMMOCBSI3 MaTeMaTHMKU U OKDY’Karolllero Mupa, MOHUMaHWe MaTeMaTUKU KaK 4acCTh
o0111ei Ky/IbTYphl Ue/IOBeuecTBa;

pa3BUTHE WHTE/UIEKTYalbHBIX U TBOPUYECKHUX CIIOCOOHOCTed 00ydarouuxcs,
MO3HaBaTe/bHOM aKTUBHOCTH, WCCJ/Ie[IOBATE/IbCKUX YMEHWM, KPDUTUYHOCTU MBbIIIIEHUS,
MHTepeca K U3yYeHHI0 MaTeMaTUKU;

dbopmupoBaHrve GyHKIMOHAJbHOM MaTeMaTHUeCcKOW TIpaMOTHOCTH: YMeHUsI
pacrio3HaBaTh TIPOSIBJIEHUS] MaTeMaTHUeCKUX TOHSTHM, 0OBeKTOB W 3aKOHOMEpPHOCTel
B peayibHbIX >KU3HEHHBIX CUTyallUsIX W TpU WU3yYeHUU APYTUX YUueOHBIX TpPeIMETOB,
MpPOSIBJIEHHsS] 3aBUCMMOCTeN W 3aKOHOMepHOCTeH, (OpMYy/JUpOBaTh MX Ha s3bIKe
MareMaTMKU M CO3/laBaTb MaTeMaThueCKue MOJed, TPUMEHSTb OCBOEHHbIU
MareMaTUYeCKUW anmapaT /[Jigd pelleHUs TMPaKTUKO-OPUEeHTUPOBAHHBIX  3a/ady,
VHTEepIIPeTUPOBATh U OLIEHUBATh M0JyYeHHbIe pe3y/IbTaThbl.

OCHOBHBIE JIMHWM COZepXKaHusl TIporpaMMbl II0 MareMaTuke B 5—9 Kjaccax:
«Yncma ¥ BeIUMC/IeHUs», «Anrebpa» («AnreOpanueckre BBIpAKEHHS», «YPaBHEHUS U
HepaBeHCTBa»), «DyHKimn», «['eomeTpusi» («I'eomeTpuueckue PUrypbl U UX CBOWMCTBa»,

«/3mMepeHre TeoMeTPHUECKHX BeJIMUMHY»), «BeposiTHOCTh U cTaTUCTHKa». [JaHHBIe
JMHUMA Pa3BUBAIOTCS TlapasijiesibHO, KaXK[Jasi B COOTBETCTBUM C COOCTBEHHOU JIOTUKOM,
O/IHAKO He He3aBHUCHUMO OJjHa OT JAPYTOW, a B TECHOM KOHTaKTe Y B3aUMO/eHCTBUM.

Co/iepkaHue TIporpamMmbl TI0 MaTeMaTHKe, pacripeesiéHHoe TI0 TroJiaM o0yJeHus,
CTPYKTYPHUDOBAaHO TakuM o00pa3oMm, 4ToObl KO BCeM OCHOBHBIM, TPUHLIANHAAILHBIM
BorpocaM  oOyuaroriecsi  oOpamiasuch — HEOAHOKpaTHO,  4TOObI  OBJIAZIeHHe
MaTeMaTUYeCKUMH TOHATUSIMA M HaBbIKAMM OCYILECTB/IS/IOCh TOC/Ae[0BaTe/bHO U
MOCTYTIaTe/IbHO, C COOJIIOIeHeM TIpPUHIIWIA TIPeeMCTBEHHOCTH, a HOBbIe 3HaHMS
BK/IFOUA/IUCh B OOIyI0 CHCTeMYy MaTeMaTUueCKHWX IIpe/iCTaB/eHn 0O0ydaroluxcs,
paciupss ¥ yriayoJisisi eé, oOpa3ys IpoYHbIe MHOKeCTBEHHbBIE CBSI3H.

B cootBerctBUM ¢ PI'OC OOO MaremaTuKa SIBAsieTCs 00si3aTe/IbHbIM yueOHbIM
IpeIMETOM Ha ypOBHe OCHOBHOTO 00iijero obpa3oBaHusi. B 5-9 kjaccax maTeMaTHKa
TPaJULIMOHHO M3y4aeTCsl B PaMKaXxX C/IeyHIIMX yueOHbIX KypCOB: B 5—6 Kjaccax — Kypca

«MaTematuka», B 7-9 Kjmaccax — KypcoB «Ausirebpa» (BK/tOUasi 3/71€MEHTHI
CTaTUCTUKU W TeOpHUH BeposiTHOCTeM) u «I'eomeTpusi». [IporpaMmon 1o mMaremaTHKe
BBOZMTCS CAMOCTOSITeTbHBIN yueOHbIN KypC «BeposiTHOCTb U CTaTUCTHKA».

OO0i1jee yMC/IO YacoB, PEKOMEH/IOBAaHHBIX i M3yUeHHs MaTeMaTUKu (6a30BbIit
yYPOBeHb) Ha YPOBHe OCHOBHOTO 0011jero obpa3oBanusi, — 952 waca: B 5 kmacce — 170
yacoB (5 yacoB B Hejlest0), B 6 knacce — 170 yacoB (5 uacoB B Hefiento), B 7 Kiacce — 204
yaca (6 yacoB B Hezle/t0), B 8 kinacce — 204 yaca (6 yacoB B Hezento), B 9 Knacce — 204
yaca (6 yacoB B HeZIeJt0).
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INTAHVNPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI
I10 MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

M3yueHre mMaTeMaTUKU Ha YPOBHE OCHOBHOTO 001iero obpa3oBaHusi HamlpaB/eHO
Ha JOCTWKeHWe OOyuarol[UMUCS JUYHOCTHBIX, MeTarpeAMeTHbIX U TIpeJMeTHbIX
obpa3oBaTe/ibHBIX pe3y/bTaTOB 0CBOeHUsI yueOHOro npezimera.

JINHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIEe  pe3yJbTaTbl  OCBOEHUS  TpOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yHTCS:

1) naTpuoTHUYecKoe BOCIIMTaHHE:

MposiB/ieHWeM HWHTepeca K TMpOIJIOMYy M HacCTOSIEMY POCCUMCKON MaTeMaTHKH,
1[eHHOCTHBIM OTHOIIIEHHWEeM K [JOCTHXKeHUSIM POCCUHCKUX MaTeMaTUKOB U POCCUMCKOU
MaTeMaTH4YeCKOHN IIIKO/Ibl, K UCIO/Ib30BaHUIO 3TUX JOCTW)KEHUN B JIPYTrMX HayKax U
TIPUKJIa/IHbIX cdhepax;

2) rpaXkJaHCKoe U JyXOBHO-HPaBCTBeHHOE BOCIIUTaHUe:

TOTOBHOCTBIO K BBITIO/THEHUIO 00s13aHHOCTeH IpakJjaHWHa 1 peanu3alidy ero Tpae,
Tpe/iCTaB/ieHWeM O MaTeMaTMUeCKMX OCHOBaX (DYHKLMOHUPOBAHUSI —Ppa3/IMYHBIX
CTPYKTYp, SBJ€HWM, TMpoOLeAyp TpakAaHCKoro obiiectBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKIEHMIO STHUYECKMX TIpo0/ieM, CBSI3aHHBIX C
MPaKTUYECKUM TIPUMEHEHUEM [OCTMXKEHUM HayKW, OCO3HAaHWEM Ba’KHOCTHM MOpasbHO-
TUUECKUX MPUHLIUIIOB B [IeATe/TbHOCTU YUEHOTO;

3) TPyAOBOe BOCIIUTaHHUe:

YCTAHOBKOM Ha aKTUBHOE YyuaCTMe B pelleHWd IIpaKTUUeCKUX 3ajau
MaTeMaTH4YeCKOM  HarpaB/IeHHOCTH, OCO3HaHWeM BaXHOCTHU  MaTeMaTH4YeCcKOro
oOpa3oBaHUsl Ha TIPOTSDKEHUM BCeM JKW3HU [i/Isl  YCIellHOW TmpodecCcuoHaIbHOM
JesITeTbHOCTU M pa3BUTUEM HeOOXOJUMBbIX YMeHUH, OCO3HaHHbIM BbIOOpOM WU
MOCTPOEHUEM WH/WBUYalIbHOM TpaeKTOpud o00pa30BaHUsI U JKU3HEHHBIX T1/IaHOB
C YU4ETOM JIMUHBIX UHTEPeCOB U 00IIeCTBEHHBIX MOTpebHOCTel;

4) 3cTeTHYeCKOe BOCIIMTAaHUE:

CocOOHOCTBIO K~ SMOIIMOHATBbHOMY M 3CTeTUYECKOMY  BOCITPUSITUIO
MaTeMaTUueCKUx OOBeKTOB, 3ajay, pelleHud, pacCyXAeHH{, YMeHUI0 BHUJETh
MaTeMaTHh4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) leHHOCTH HAy4YHOI'0 MO3HAHMA:

OpUeHTaluell B  JesTelbHOCTMU Ha  COBPEMEHHYH) CHUCTeMy  HayuHbIX
npe/icTaB/ieHnii 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI YesioBeKa, TPUPOJbI U
oOilecTBa, TIOHMMaHWEM MareMaTU4YeckoW HayKd Kak cdepbl denoBeueckoi
JeATe/IbHOCTU, 3TarioB e€ pa3BUTUS W 3HAUYMMOCTUA [/ Pa3BUTHUSL LIMBUIM3ALIUM,
OBJIaJIeHWEeM SI3bIKOM MaTeMaTUKd Y MaTeMaTH4YeCKOW KyJIbTYpOU Kak CpeZiCTBOM
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OBJ/IaleHreM HpOCTEﬁH.[HMH HaBBIKdaMH I/ICCJ'[E,[[OBaTEJ'H)CKOIL/’I AedaTe/IbHOCTH,

6) pusnueckoe BocnuTaHue, (opMHUPOBaHME  KYJbTYPbl  3/I0POBbS H
IMOIMOHA/ILHOTO 0/1arono/Tyuns:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHUeCcKre 3HaHUsl B MHTepecax CBOero 3/j0pOBbs,
BeJileHUs] 310POBOTO obOpa3a »Ku3HU (370pOBOe MuUTaHue, cOa/aHCHPOBAHHBIN PEXUM
3aHATUH M OT/JbIXa, pery/asipHasi ¢du3nueckas akKTHBHOCTh), C(POPMUPOBAHHOCTHIO
HaBbIKa pedieKcry, IpU3HAHUEM CBOETO TIpaBa Ha OMIMOKY W TaKOT0 ke TIpaBa JIpyroro
Ye/i0BeKa;

7) 3KoJiI0rMyecKoe BOCIUTAHUE:

OpUeHTallMell Ha TIpUMeHeHHe MaTeMaTUUeCKWX 3HaHWM [Jisg pelleHus 3ajau
B 00/1aCTM COXPaHHOCTH OKPY>KaloIliei Cpe/ibl, MJIaHUPOBaHUS TIOCTYITKOB U OL[€HKU UX
BO3MOXXHBIX TIOC/I€/ICTBUM /711 OKpY’Kalolllell cpefibl, OCO3HaHWEeM T[JI00aJbHOrO
XapakTepa 3K0JIOTUUeCKUX TTpo0/ieM U MyTel UX pelleHus;

8) ajanTanusa K U3MEeHAKIIMMCS YC/IOBHSIM COLMa/IbHOM U MPUPOJHOU Cpe/ibl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBUSIX HEOMpee/IEHHOCTH, TIOBBILIEHNIO YPOBHS
CBOEM KOMITETEHTHOCTH Yepe3 MPAaKTUUYeCKYH [1eATe/IbHOCTb, B TOM 4YMC/Ie yMeHHe
YUUTBCS Y APYTUX JIOZiel, MpruobpeTatb B COBMECTHOH esTe/IbHOCTU HOBbIE 3HaHUS,
HaBbIKM Y KOMIETEHLIUU U3 OMbITa IPYTUX;

Heo0X0JUMOCTBI0 B (HOPMUPOBAHUM HOBBIX 3HAHHUM, B TOM uuc/ie hOpMy/IMpPOBaTh
UZIeH, TIOHSATHS, TUTIOTe3bl 00 00BEKTaX U SIBJIEHUSIX, B TOM UKC/Ie PaHee He U3BECTHBIX,
0CO3HaBaTh JIeUI[UTEI COOCTBEHHBIX 3HAHWUM W KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CrIocOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalldi0, BOCIIPUHUMATh CTPECCOBYIO
CUTyallUl0 KakK BbI30B, TpeOyOIMii KOHTPMeEp, KOPPEeKTHPOBaThb IPHUHUMaeMble
pelieHUsT U JAeMcTBUs, GOPMY/JIUpOBaTh MW OlleHHWBaThb PHUCKUM U  T10C/AeJCTBUS,
(hopMUpOBATh OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

B pe3ysibTaTe OCBOEHHS TIPOTpPaMMBI TI0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO
obimiero obpa3oBaHusi y oOyuaromierocsi OyayT chopMypoBaHbl MeTaripeMeTHbIe
pe3yJibTaThl, XapaKTepU3YIOIUecss OB/aZileHHeM YHUBEpPCA/TbHBIMU T03HaBaTeTbHBIMU
NeUCTBUSIMU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEMCTBUSIMUA U YHUBEPCATbHBIMU
PEry/JATUBHBIMU JIeHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCA/TbHbIE yUeOHbIe JeHCTBHS
Bba3oBble jioruyeckKue AefiCTBU:

BBISIB/IATb UM XapaKTepy30BaTh CyllleCTBEHHble TMPU3HAKKW MaTeMaTUueCKuX
00BEKTOB, TIOHSATHUM, OTHOIIEHWN MeXy TOHATHSIMH, (OPMYIMpOBaTh OIpejeeHUs
TOHSITUM, YCTaHAB/IWBaTh CYIIeCTBEHHbIM TIPU3HAK K/JIaCCU(PUKALMKW, OCHOBAHUS
A71st 0000111eHYsI ¥ CpaBHeHWs1, KpUTepHH TIPOBOAVMOTIO aHa/In3a;

BOCTIPYHUMATh, (JOPMYJIUPOBATh U Mpeobpa3oBbIBaTh CYXK/IEHUS: yTBepAUTe/IbHbIe
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Y OTpUIiaTe/TbHbIe, eIMHUYHbBIE, YaCTHBIE U 00II1e, YCIOBHBIE;

BLISIB/IITH MaTeMaTU4YeCKre 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TPOTHBOPEUUS
B (akTaxX, [JaHHBIX, HaAO/IOJEHUSX W YTBEPXKAEHUsAX, TIpejjaraTb KPUTEPHUHU
JJTsI BBISIBJIEHUS] 3aKOHOMEPHOCTe! 1 TIPOTHUBOPEUMIA;

JefaTh BBIBOABI C WCIIO/Ib30BaHHWEM 3aKOHOB JIOTMKH, [IeAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IIOUeHWH, YMO3aK/IIOUeH!H T10 aHaIOTUM;

pa3bupaTh JlOKa3aTe/JbCTBAa MaTeMaTUUeCKUX yTBep)KAeHu  (TpsiMble U
OT TIPOTUBHOTO), TIPOBOAWTb CaMOCTOSITE/IbHO  HEC/IOKHbIe  /l0Ka3aTebCTBa
MaTeMaTUueCKUx (hakKTOB, BBICTPAMBAThb apryMeHTALUI0, TIPUBOJWTL TIPUMEPBI U
KOHTPIPUMepbl, 000CHOBBIBaTh COOCTBEHHBIE PACCYKIEeHMUS;

BBIOMpATh Criocob pelreHus] yueOHOM 3ajjlauM (CpaBHMBAThb HECKOJILKO BapHAHTOB
pellieHus], BbIOWpaTh Hanbosiee MOAXOASIINN C YUETOM CaMOCTOSITETbHO BbIZIe/IEHHBIX
KpUTEPHEB).

Ba3oBrble HCC/Iej0BaTe/IbCKHE JeHCTBHA:

WCTI0/Ib30BaTh BOMPOCHI KAaK HMCC/Ie[OBATeIbCKAN ~WHCTPYMEHT —T103HaHUS,
dopMyIpoBaTh BOMPOCH, (PUKCUPYIOIe IPOTHBOpeUre, MpobiemMy, caMOCTOsATeTbHO
yCTaHaB/IMBaTh MCKOMOE M JaHHOe, (hOpMHUPOBATh TUIIOTE3y, apryMeHTHPOBATh CBOIO
TIO3ULIMIO0, MHEHHE,;

IIPOBOZIMTH TI0 CAMOCTOSITE/IbHO COCTAB/IEHHOMY IJIaHY HEeCJIOXKHBIM SKCIIepUMEHT,
HeOOo/bIIIOe HCC/IeOBaHWe I10 YCTAaHOBJEHHIO 0COOeHHOCTell MaTeMaTH4yecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEeKTOB MEXKIy COOOM;

CaMOCTOSITe/IbHO  (hOpPMy/MpOBaTh 0000IeHHsT W BBIBOABI [0 pe3ysbTaTaM
TIPOBeJIEHHOI0 HAOJIIO/IeHNs, UCC/IeZIOBaHUs, OLleHUBAThb [JOCTOBEPHOCTH TIOTyUeHHBIX
pe3yJIbTaTOB, BLIBO/IOB M 0000ITIeHHIH;

MPOrHO3WPOBaTh BO3MOXKHOE  pa3BUTHe TIpOljecca, a TakKe BBIJBUTATh
TIPe/ITI0/IO’KEHHS O €r0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BLISIB/IAITH ~ HEJOCTATOYHOCTH M W30BITOYHOCTH  WHGOpPMAI[UH,  JAHHBIX,
HeoOXOUMBIX /IJIS1 PellleHus 3a/jau;

BbIOMpaTh,  aHa/JM3UPOBaTh,  CHCTEMATU3UPOBAaTb W  HWHTEPIPETUPOBAThH
WH(OPMALIMIO PA3/IMYHBIX BUZOB U ()OPM Ipe/ICTaB/IeHUS;

BbIOMpATh hopMy TIpeACcTaB/ieHHst MH(GOPMAIMK U WITFOCTPUPOBATh pelllaeMble
3a/]lauy CXeMaMH, JuarpaMMaMH, MHOM rpauKoM U UX KOMOWHAIUSIMU;

OLIEHMBAaTh HAZIE)KHOCTh WH(MOPMAIUK 110 KPUTEPHSIM, MPEeJIOKEHHBIM YUHUTeIeM
WU CHOpMyTMPOBAaHHBIM CaMOCTOSITETBHO.

KoMMyHHUKAaTHBHbIEe YHHBEpPCAa/IbHbIe yUeOHbIe [JeHCTBHA:

BOCTIPUHMMATh W (DOPMYMpPOBaTh CYXKJeHWsI B COOTBETCTBHMU C YCJIOBUSIMH U
LeIsIMA  OO11[eHus], sICHO, TOYHO, TPaMOTHO BhbIpa)kaTb CBOIO TOUKY 3peHHSI B YCTHBIX
U THUCbMEHHBbIX TeKCTaX, JaBaTb [IOSICHEHUs] 110 XOJy pelleHus 3ajaud,
KOMMEHTUPOBaTh
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TI0JTyUeHHBIA pe3y/bTaT;

B Xofle 00CY>KIeHUs 3aZlaBaTb BOIPOCHI IO CYILECTBY OOCYXJaeMoi TeMbl,
1Ipo0JieMbl, pelllaeMOM 3aj/lauM, BbICKA3bIBaTh WJI€W, HalleJIleHHbIe Ha TIOWCK peIleHus],
COTIOCTAB/IATb CBOW CYXKAEHUS C CY)KIEHUSIMHA [PYrUX YUYaCTHMKOB [HaJiora,
oOHapy>XMBaTh pa3/iMurie W CXO/ICTBO IO3UI[1H, B KOPPEeKTHOH (Gopme (GopmymMpoBaTh
pa3HOTJIacHsl, CBOU BO3PaKEHMSI;

TIPeJCTaB/ISATh Pe3y/bTaThl PpEIIeHUs] 3a/laud, SKCTepUMeHTa, WCC/e/0BaHus,
MPOeKTa, CaMOCTOSTENBbHO BbIOMpaTh (opMaT BBICTYIUIEHHUS C YYETOM  3ajiau
TIpe3eHTaly U 0COOEHHOCTeH ayIUTOPHH;

TOHMMaTh W WCIO/b30BaTh TMPEUMYINEeCTBA KOMaHAHOW W WHAWBUAYATbHOU
pabOoThI ITPU pellleHNH yUueOHbIX MaTeMaTHUeCKHX 3a/1ay;

NIPUHUMAaTh 1le/lb COBMECTHOM [1esiTe/IbHOCTH, TIUJIAHUPOBATh OPraHU3al[UI0
COBMECTHOM paboThI, pacTipeiesiiTh BUAbI paboT, JOoroBapuBaThCs, 06CY>XIaTh MPOIeCC
1 pe3yibTar paboThl, 0060011]aTh MHEHUS] HECKO/IBKUX JIIO/IEH;

y4acTBOBaTh B TPYIIOBBLIX ¢dopMax paboTbl (00CYKAeHHs, 0OMeH MHEeHHSIMHU,
MO3TOBBI€ IITYPMbI W JPYTHE), BBITIOJHITH CBOIO YaCTh PabOThI M KOOPJUHUPOBATH
CBOU JIEMCTBUS C APYTMMH YjieHaM{d KOMaH/Ibl, OIleHWBaTh KauecTBO CBOEro BKJIAZid B
0011l POAYKT IO KpUTEPHsM, CHOpMy/TMPOBaHHBIM yUaCTHUKAMH B3aUMO/I€HCTBUSI.

Pery/iiTUBHbIE YHUBepCa/IbHbIe yueOHbIe [[eMCTBUS
Camoopranusanus:

CaMOCTOSITe/TIbHO COCTaBJ/ISITh IUIaH, aJITOPUTM DeLleHUs 3a/iaud (WA ero 4acthb),
BbIOMpaTh Croco0 pelieHdsi C Y4Y6TOM HMEIOIIUXCST PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEM, apryMeHTHMPOBaTb WU KOPPEKTUPOBaTh BapUaHThl PeLIeHUHd C YYETOM
HOBOU UH(OPMaLUH.

CaMOKOHTPO/Ib:

BJIa/IeTh Croco0amMM CaMOTPOBEPKH, CAaMOKOHTPOJISi TIporiecca W pe3y/bTara
pelleHus] MaTeMaTUYeCKOH 3a/1aum;

TIpe/IBU/IETh TPYAHOCTH, KOTOpPble MOTYT BO3HMKHYTb TIpH peIleHud 3afiaud,
BHOCHUTb KODPEKTUBBI B [IesITe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITE/IbCTB, HAM/[€HHBIX
OIITHUOOK, BLISIBJIEHHBIX TPY/JHOCTEH;

OLIeEHMBATb COOTBETCTBHE pe3y/bTaTa [JesITeIbHOCTH TIOCTAaBJIeHHOM Lleu |
YCJIOBUSIM, OOBSICHATH TIPUUYMHBI [JOCTYDKEHUS WIM HEJOCTYKEHHUS 1/, HaXOJWTh
OILIMOKY, JaBaTh OLIeHKY MPUOOPEeTEHHOMY OITBITY.

INPEJMETHBIE PE3YJ/IbTATbBI

IIpegMeTHbIe pe3y/bTaTbl OCBOEHHWS IPOrpaMMbl [0 MaTeMaTUKe IIpe/CTaB/IeHbl
no rojam oOyueHHs B C/IeAYIOLUIMX pa3fenax MporpaMmbl B paMKaxX OT/elbHbIX
yueOHBIX KypcoB: B 5—6 Kjaccax — Kypca «MaremaTuka», B 7-9 Kjaccax — KypCOB
«Anrebpa»,

«I'eomeTpus», « BepoATHOCTb M CTaTUCTHUKA».
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OENEPAJIBHASAI PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KTTACCAX

IIOACHUTEJ/IbHASA 3AIIMCKA

[TpuopuTeTHBEIMU 1lefIIMM O0y4YeHUsT MaTeMaTHKe B 5—6 Kaaccax SIBJSFOTCS:
npo/joJbkeHre (hOpMUPOBaHUsI OCHOBHBIX MaTeMaTUUeCKUX MOHSTUM (Yucio,
Be/IMUMHA, TreoMeTpuueckas (urypa), obecreunBarOIMX TPeeMCTBEHHOCTb U

TepCITIeKTUBHOCTh MaTeMAaTUUECKOTO 00pa30BaHUsI 00yUaroIIMXCS;

pa3BUTHE WHTE/UIeKTyalbHbIX W TBOPYECKUX CIIOCOOHOCTEM 00ydJarommxcs,
103HABaTe/IbHON aKTHBHOCTH, HMCC/Ie/0BaTebCKUX YMEHHM, WHTepeca K H3yueHHIO
MaTeMaTHKW;

rnozigefieHMe O0OydYaroIMXCcsl Ha [JOCTYIIHOM /i1 HHUX YyPOBHE K OCO3HaHUIO
B3aUMOCBSI3U MaTeMaTUKX U OKPY>Kalolllero Mupa;

dbopmupoBaHve (GYHKIJMOHAJBHOM MaTeMaTHYeCKOW TIpPaMOTHOCTH: YMeHUs
pacrio3HaBaTh MareMaTHUeCKre OO0beKThl B pealbHbIX JKU3HEHHBIX CHUTYallusX,
TIPUMEHSITb OCBOEHHbIe yMeHUsl [JIsi pellleHusl TPaKTUKO-OPUeHTUPOBAHHBIX 3ajiau,
VMHTepNpeTUpPOBaTh TMOJyUeHHble pe3y/abTaThl W OLEHWBaTh WX Ha COOTBETCTBUE
TIPaKTUYECKON CUTYaLUMU.

OCHOBHBIE JIMHUM COJepXKaHWs Kypca MaremMaTMKMu B 5-6 Kjaccax -—
apudMeTUUeCcKass 1 reomMeTpuyecKasi, KOTOpble pa3BUBAlOTCS Tapasuie/ibHO, KaxKiasi
B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJHAKO, He HEe3aBHCHMO OJHa OT JPYTrOM,
a B TeCHOM KOHTaKTe W B3auMo/lelicTBUU. TakKe B Kypce MaTeMaTHUKU MPOUCXOJUT
3HAaKOMCTBO C 37IeMeHTaMH aireOpbl ¥ OMMCATeTbHOW CTaTUCTUKH.

N3yueHue apudMeTHUYeCKOrOo MaTepuasia HauyuMHAeTCsl CO CHUCTeMaTu3aluu U
Pa3BUTHS 3HAHUM O HAaTYPa/IbHBIX YKMC/IaX, TIOJyUeHHBIX Ha YPOBHE HauabHOTO 00II[ero
oOpa3oBaHus. IIpy 3TOM COBepIlIeHCTBOBAHWE BBIYMC/IUTENBHON TEXHUKU U
¢bopMHUpOBaHWe HOBBIX TeOpeTUUeCKUX 3HAHWM  CoueTaeTCs C  pa3BUTUEM
BBIUMC/IUTETLHOM KY/JbTYPhl, B UYaCTHOCTM C OOyueHWeM IIPOCTeMUIIUM TpruéMam
TPUKWUJKU W OLIEHKM pe3y/bTaTOB BbIUMC/AeHUN. M3yueHWe HaTypa/ibHbIX YUCes

TMPO/I0/KaeTcs B 6 Kjlacce 3HAKOMCTBOM C Haua/lbHBIMU MMOHATHUSIMU TeOPUU

nmenuMocTy. Hauaso n3yuyeHust 0OObIKHOBEHHBIX U IeCATUUHBIX Apobeli oTHeCeHo K 5

KJ/IacCy. JTO MepBbIi 3Tar B 0CBOeHHH Apobeti, Kora MpOrUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJIeSIMH, TIOHATHUSMU TeMbl. [Ipyu 3TOM paccMOTpeHre 0OBIKHOBEHHBIX
npobeti B OJTHOM 00bEMe TpeIIecTBYeT U3yUeHHI0 JeCATUUHBIX Apo0et, uTo
1]e/1Iecoo00pa3Ho C TOUKHU 3peHUs IOTUKU W3JI0’KeHUs] UMC/IOBOM JIMHWW, KOT/ja TIpaBu/ia
JeNCTBUM C AeCITUYHBIMU APOOSIMM MOYKHO 0OOCHOBATh y’>Ke W3BECTHBIMU
aJICOPUTMAMH BBITIOTHEHHS [IEHCTBHM C OOBIKHOBEHHBIMH ApPOOSMH. 3HAaKOMCTBO C
JeCITUUHBIMU /IpO0SIMU pacCIIMPUT BO3MOKHOCTHU [I/Isi TIOHUMaHHsI 00yYaroIMMUCS
TIPUK/IaZIHOTO TIPUMEHEeHUs] HOBOM 3alvCy NP U3yYeHUU [PYruX TpeAMeTOB U TIpU
MPAKTHUYEeCKOM UCMO/b30BaHUK. K 6 Kjlaccy OTHeCEH BTOPOM 3Tar B U3y4eHUH Apobet,
r/le TIPOMCXOAUT COBEePIIIeHCTBOBaHME HaBLIKOB CpaBHeHUs U TpeoOpa3oBaHus pobeid,
OCBOEHUe HOBbIX BbIUMC/IUTENbHBIX alTOPUTMOB, OTTauMBaHWe TeXHUKU BBIUUC/I€HUH,
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3HAUeHW! BBIPDAKEHUM, CO/lep)KallluXx W OObIKHOBEHHble, U JeCATUYHbIe [poou,
yCTaHOBJIEHHE CBsI3ei MeXKy HUMHU, PACCMOTpPeHre TIPUEMOB pellieHus 3a/jau Ha poou.
B Hauane 6 k/acca mpouCcXOAUT 3HAKOMCTBO C TIOHSTHEM MPOLeHTa.

OcobeHHOCThIO U3yUeHUsI TI0JIOKUTETbHBIX U OTPHULIATe/TbHBIX UKCe/I SIB/SIETCS TO, UTO
OHU TaKXe MOTYT pacCMaTpUBaTbCs B HECKOJILKO 3TaroB. B 6 Knacce B Hauase
n3ydeHust TeMbl «[lofoXkuTenbHble W OTpULATeNbHbIE UMC/Ia» BbIJEISETCS ToATeMa
«enbie uncia», B paMKax KOTOPOM 3HAaKOMCTBO C OTpULAaTe/JIbHbIMUA UHKC/IaMU
U [1eliCTBUSIMU C MOJIOXKUTE/IbHBIMUA U OTPULIATE/IbHBIMU UMC/IaMU TIPOMCXOAUT Ha OCHOBE
COZlep)KaTe/IbHOr0  MoAxXofa. OTO TI03BO/SIET Ha JOCTYIIHOM YypPOBHE T03HAKOMMTH
00yuaroLMXCsl TIPAKTUUECKA CO BCEMU OCHOBHBIMU TIOHSITUSIMM TeMbI, B TOM UHCJIe
M C TMpaBWIaMM 3HAKOB TPU BBINOJHEHUH apyu(MeTUYeCcKUx [elcTBui. V3yueHue
pal[OHAIbHBIX UKMCeT Ha 3TOM He 3aKOHYUTCS, a Oy/ieT Mpoio/DKeHO B Kypce anreOphl 7
KJ1acca.

[Tpu oOyuyeHMM pellleHWI0 TEKCTOBBIX 3aZlad B 5-6 Kjaccax HCIO/Ib3YOTCS
apudMeTrUecKre pUémbl peltieHus. [Ipyu 0TpaboTKe BBIUMC/IUTE/BHBIX HABBIKOB B 5—6
KJlaccaX pacCMaTpUBalOTCSl TEKCTOBble 3a/aud  CJAeAyHIMX BHUJOB: 3aJaud Ha
JIBIDKeHUe, Ha YaCTH, Ha TIOKYIIKW, Ha paboTy ¥ MPOU3BOAUTETbHOCTD, Ha TIPOLIEHTHI, Ha
OTHOILLIeHUs1 U nporopiuu. OOyuaroluecsi 3HaKOMATCS C MpUEMaMM pelleHus 3ajau
rnepebOpOM  BO3MOXXHBIX ~ BapWaHTOB, ydarcsi paboratb C  uHOpMalen,
Tipe/iCTaB/IeHHOM B (hopMe TabMLl UMK AUarpamMm.

B nporpamme yueGHOro Kypca «MareMaTHKa» IIpelyCMOTPeHO (popMHpOBaHUe
Tpore/leBTUUeCKUX anrebpanueckux mpefcTaBieHuid. BykBa Kak CUMBOJ HEKOTOPOTO
yucjia B 3aBUCUMOCTM OT MaTeMaTHyecKoro KOHTEeKCTa BBOJWTCS TIOCTENeHHO.
BykBeHHasi CHMBOJIMKA IIUPOKO WCIOMB3yeTCs TPeXe BCero MAJis 3alvcy OOImx
YTBEPXKIEHUN U  TIpeJjioKeHud, QopMy/a, B UYaCTHOCTA [Ji1  BBbIUKC/IEHUS
reOMeTpUUYeCKHX BeJIMYMH, B KaUeCTBe «3aMeCTUTe/Is» YUCIIa.

B mnporpamme ydebHOro Kypca «MareMaTHKa» TIpe/iCTaB/ieHa HarJisgHas
reoMeTpusi, HarpaB/eHHass Ha pa3BUTHe 00pa3HOr0 MbIIIeHUs], TIPOCTPAHCTBEHHOTO
BOOOpa)keHHsi, U300pa3uTebHbIX YMeHUI. DTO Ba)KHBINM 3Tal B W3yYeHUU TeOMeTpUH,
KOTOpBI  OCYLIEeCTB/IsSIeTCSI Ha  HarJIsiHO-TIPAKTUUECKOM  ypOBHe,  OIUpaeTcs
Ha HarsAHO-oOpa3Hoe MbiliuleHHe oO0yuaroluxcs. bosblilasi ponb  OTBOJUTCS
TIPAaKTUYeCKOH /leATeIbHOCTH, OTIBITY, SKCIIePUMEHTY, MojeiupoBaHuio. O0yuaromiyecs
3HAKOMSITCS C TeOMeTPUYeCKMMHU (PUrypamMu Ha TMJIOCKOCTHM WU B TPOCTPaHCTBe, C UX
MPOCTEUIINMYA  KOHUTypalUsiMM, yuaTcsi u300pakaTb HX HAa HeJIMHOBAaHHOM W
K/leTyaTol Oymare, pacCMaTpHBalOT MX IMPOCTeMIlie CBOMCTBA. B mporiecce usyueHus
HarJIiAHOM TeOMeTpUHU 3HaHWs, TOoJyueHHble 00ydJarolMMUCs Ha ypPOBHE HauaJbHOTO
ob1iero o6pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yyebHOMY T/1aHy B 5—6 K/laccax M3ydaeTcCsi UHTeIPUPOBAaHHBIN MpeameT
«MareMatvka», KOTOpbIM BK/IOUaeT apyu(MeTHUUeCKu MaTepyuaql U HarJsfHYyo
reOMeTpHIO, a TaKXKe Tpore/leBTUUeCKe CBeJleHUsI U3 aareOpbl, 3/IeMeHThl JIOTUKUA U
Hayasia OnucaTeIbHOW CTaTUCTHKH.

OO6111ee UKC/I0 YaCOB, PeKOMEH/J0OBAHHBIX /IJIsl U3yueHUs] MaTeMaTuku, — 340 4acos:
B 5 Knacce — 170 yacoB (5 yacoB B Hefiento), B 6 kinacce — 170 yacoB (5 yacoB B
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COJEPXAHUE OBYUEHUSA
5 KJTIACC

HarypanbHble uKc/ia U Hy/Ib

HatypanbHoe uucio. Pspg HatypambHbix umcen. Ywucimo 0. V3o6paxkeHue
HaTypa/bHBIX UMCe/ TOUKaMU Ha KOOP/IMHATHOU (UKC/IOBOM) MIPSIMOM.

[To3uLMOHHasi cucTeMa cudcieHus. PuMckas Hymepalusi Kak [puMep
HETO3ULIMOHHOM CUCTeMbI CUMC/IeHUs. [lecITUUHast CUCTeMa CUMCIeHUs.

CpaBHeHVe HaTypa/bHbIX UKCeJ, CpPaBHEHHWE HAaTypalbHbIX 4YHUCET C HYJIEM.
Crioco6n1 cpaBHeHUsI. OKpyT/ieHre HaTypaTbHBIX UHCEJI.

Crio>keHre HaTypaabHbIX YMCEs, CBOMCTBO HYJISI MPU CJIO)KeHWU. BblumTaHue Kak
neiictBue, obpaTHOe C/IOKeHHIO. YMHOKeHHe HaTypajbHBIX UWCes, CBOMCTBA HYJA U
eUHMIIBI TIpM YMHOXeHWH. [leneHuMe Kak /[ielicTBUe, o0OpaTHOe YMHOXXEHMIO.
KoMmnoHeHTHI [1elCTBUM, CBA3b MeKAy HUMU. [IpoBepka pe3y/nbTaTa apuMeTU4ecKoro
nevctBusi. IlepeMecTuTeslbHOE UM COYeTaTeTbHOE CBOMCTBA (3aKOHbI) CJIOJKEHUS] U
YMHOXXEHUSsI, pacripe/ie/IMTe/lbHOe CBOMCTBO (3aKOH) YMHOKEHUS.

Wcnonb3oBanue OykB [ijisi 0003HaueHWss HEM3BECTHOTO KOMIIOHEHTa W 3alucu
CBOMCTB apU(PMeTUUYECKUX JeUCTBUM.

HNenuteny u KpaTHble YKC/Ia, pa3/iokeHrue Ha MHOXKUTeNU. [IpocTeie U cocTaBHbIE
yrcia. [IpusHaku gesmmMocTy Ha 2, 5, 10, 3, 9. [lesieHue € 0CTaTKOM.

CrerneHb C HaTypaJbHBIM MOKa3arejeM. 3aluch Unc/ia B BUE CYMMbl Pa3psiiHbIX
C/1araeMslx.

YucnoBoe BbipakeHWe. BblunciieHWe 3HaueHW YMC/IOBBIX BbIDAaKEHUM, TTOPSIOK
BBITIO/THEHUS JleUCTBUM. VICrmo/ib30BaHUe TIPU BLIYMC/IEHUSIX T1epeMeCTUTEeNIbHOTO U
coueTaTe/lbHOTO CBOMCTB (3aKOHOB) C/IO’K€HHS U YMHOXXEHMS], pacIipefie/IUTe/IbHOrO
CBOMCTBA YMHOXXEHUSI.

JIpobu
[TpencraBieHure o ApoOH Kak criocobe 3amucu 4acTu BenMurHbl. OOBIKHOBEHHbBIE

npobu. IlpaBusibHbIE W HeTpaBWIbHBIE Apobu. CmemraHHas ApoOb, Tpe/cTaB/ieHHe
CMeIIlaHHOW ApoOu B BHEe HENpaBWIbHOM ApoOu M BhIZIe/IeHMe IIe/I0H YacTH UHC/Ia
13 HemnpaBWIbHOW [pobu. M3o0pakeHwe ApoOer TOUKaMM Ha UHMC/IOBOH IIPSIMOIA.
OcHoBHOe cBoiicTBOo Apobu. CokpaieHue jpobeii. IIpuBeneHue apobu K HOBOMY
3HameHarem0. CpaBHeHUe Apobeii.

CnokeHWe ¥ BbIUMTaHWe Apobeil. YMHOXeHUWe U [lefieHue nApobeli, B3auMHO-
obpatHbie 1pobu. HaxoxieHue yacTy 1[eJI0r0 U 1[eJI0T0 T10 ero YacTH.

HecstuuHasi 3amuch [JpoOeit. [IpeacraBieHWe [JecsiTUUHOM [pobu B BUje
0ObIKHOBeHHOH. 300paxkeHue [eCATUYHBIX ApoOeli TOUKAMU Ha UMCIOBOM TPSIMOM.
CpaBHeHHe [IeCITUUHBIX APO0ei.

ApudmeTrueckre AeUCTBUS C JeCATUUHBIMU Apo0siMu. OKpyT/ieHHe JeCITUYHbIX
ZpO0e.
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PernieHue TeKCTOBBIX 3aia4

PellieHre TEKCTOBBIX 3a/au aprudMeTHuecKuMm criocobom. PelleHue oruueckux
3a7au. PerieHne 3asau 1epeOOpPOM BCeX BO3MOXKHBIX BapHaHTOB. lcrosib3oBaHHe
TIPY pellieHry 3a/1au TabJInIl U CXeM.

Pelienue 3aziau, cozieprKalyix 3aBUCMMOCTH, CBSI3bIBalOllie€ BeJIMUMHBI: CKOPOCTh,
BpeMsl, pacCTOsiHWe, 1leHa, KOJIMYeCTBO, CTOMMOCTb. EIWHMIIbI M3MepeHMs: MaccChl,
00bEMa, 11eHbI, PaCCTOSHUS, BpeMeHH, CKOPOCTU. CBSI3b MEXy eMHUI[aMU U3MePeHHs
Ka’K/10H Be/IMYMHBI.

PerrieHrie OCHOBHBIX 33/1a4 Ha JPOOH.

[IpencTaByieHue JJaHHBIX B BUJle TaOMMI], CTONOUATHIX AHUarpaMM.

HarisaHasi reoMeTpusi

HarnsiiHble mpezicTaB/ieHusi 0 ¢pUrypax Ha TJIOCKOCTH: TOUKa, TIpsiMasi, OTpe30K,
Jly4, yTroJi, JioMaHasi, MHOTOYTOJIbHUK, OKPY)XHOCTb, Kpyr. Yros. [IpsiMoli, oCTpbIi,
TYTOW Y Pa3BEéPHYTHIN YIJIbL.

InvuHa oTpe3ka, MeTpuWyecKWe eAWHHWLbl [JIMHBL [IMHA JIOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. VI3MepeHue 1 TIOCTPOeHe YT/I0B C TIOMOIIbIO TPaHCIIOPTHPA.

HarnsigHble TmipefcTaBieHUss O (¢uUrypax Ha IIJIOCKOCTH: MHOTOYTOJIbHUK,
MIPSIMOYTOJIbHUK, KBaZIpaT, TPEYTOJIbHUK, O paBeHCTBE MHUTYP.

W3o06paxkeHne ¢uryp, B TOM uucle Ha Kietdaroi Oymare. ITocTpoeHue
KOH(Urypaiuii 13 uacTell TpsIMOM, OKPY’KHOCTU Ha HEJMHOBAHHOW U KJeTuaTou
Oymare. Mcrnosib30BaHMe CBOWCTB CTOPOH U YTJ/IOB MPSIMOYTOJIbHUKA, KBaJ[paTa.

[Tnomazp NPSIMOYTOJTbHUAKA 7} MHOT'OYTOJIbHUKOB, COCTaBJIEHHBIX
U3 TIPSMOYTOJIbHUKOB, B TOM uMcie (uryp, n300pakéHHBIX Ha KjieTyaTou Oymare.
EuHULIBI ©3MepeHus TIIOIIa/IH.

HarnsiiHble mpejicTaB/ieHHsI O TIPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJIbHBINA
napasuienienumnes, Kyo, MHOrorpaHHUKU. V300pakeHure MpoCTeHInX MHOTOIPaHHUKOB.
Paséptku Kyba u mnapasuienenunesna. Co3faHue Mojeneil MHOTOTPAHHUKOB (U3
Oymaru, IpOBOJIOKH, TUIACTU/IMHA U APYTHUX MaTePHUAJIOB).

OOBEM MpSAMOYTOMBHOTO MapaJiiesienuriesia, Kyoa. EguHuib naMepeHust 06bE6Ma.

6 K/IACC

HartypasbHble yucia

ApudpmeTrueckre [eUCTBUSI C MHOIO3HAUHBIMM HaTyPaJbHbIMU UWC/IaMU.
YucnoBble BhIpa)KeHUs, TIOPSZIOK AeMCTBUM, MCIOb30BaHWe CKOOOK. Vcmonb3oBaHue
IIPU BBIUUCJ/IEHUSAX I[1€PEMEeCTUTEe/IbHOIO M COYeTaTe/bHOTO CBOMCTB CJIOKEHUS |
YMHOJKEHUsI, paclipefie/IATe/IbHOr0 CBOMCTBA YMHOXeHMsl. OKpyrjieHue HaTypasbHbIX
yucers.

Hemuten ¥ KpaTHble UKC/Ia, HaWOOMBLIMK OOIMI AenuTeNh U HaUMeHbIllee
ob11iee KpaTHoe. /leMMMOCTb CyMMBbI U TIPOM3Be/ieHus1. [lefieHre C 0CTaTKOM.
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Ipoou
OObIKHOBeHHasi /IpoOb, OCHOBHOe CBOMCTBO [poOu, COKpailjeHre Apobetii.

CpaBHeHHe W YIIOps[0ouMBaHUe ApoOeil. PellleHWe 3a7au Ha HaXOXKAEHHE YaCTH
OT 1IeJIOTO W 1[eJIoT0 MO ero uactd. [IpoOHoe uMC/I0 Kak pe3y/abTaT Je/IeHus.
[IpencTaBieHyre JeCATUUHOM ApOOM B BHE OOBLIKHOBEHHOH ApOOM M BO3MOXXHOCTD
Tipe/iCTaB/eHUss OOBIKHOBEHHOH ApoOW B BHje [eCATHUYHOM. [lecATHuHBIe IpoOH U
MeTpUUecKasi cucteMa Mep. ApudMeTHUYeCKHe AeMCTBUS W UKMC/IOBbIe BBIPAYKEHUS
C OOBIKHOBEHHBIMH U JAeCITUUHBIMU JPOOSMHU.

OtHomieHne. [lejleHWe B JIaHHOM  OTHOIIEHWH. MacinTab, TpomopIus.
[TprMeHeHMe TIPOTIOPI[H MPY PellleHrH 3afiau.

[ToHsTe TIpoIjeHTA. BbIUMc/ieHWe TIPOLleHTa OT BEJIMUMHBI M BEJTUUMHBI I10 eé
NIPOLIEHTY. BbIpa)keHWe TIPOLIEHTOB [JeCATHUYHBIMH Jpo0siMu. PemreHue  3ajau
Ha MPOIIeHTHI. BhIpa)keHre OTHOIIIEHNSI BEJIMUHMH B ITPOLIEHTAX.

ITo/10)kHuTe/IbHBIE M OTPULIATe/IbHbIE YHUC/IA

[TomoxuTtesibHbIe M OTpULlaTe/ibHble uyuciaa. Llenble uucna. Moaysibs uwncia,
reoMeTpuueckass HWHTepripeTalusi MOAy/As uuciaa. V3o00pakeHue uucesn Ha
KOOpJIMHATHOM MpsiMOM.  YHC/IOBble  MPOMEXYTKH. CpaBHeHue  4ucCel.
ApudmeTrueckre [eWCTBUS C MOJOKUATETbHBIMA U OTPULATEIbHBIMUA UKC/IaMHU.

[IpamoyrosibHass cucTeMa KOOpAWHAT Ha IIJIOCKOCTA. KoopauHaTel TOYKU
Ha TJI0CKOCTH, abciucca u opauHara. [TocTpoeHne Touek U (Uryp Ha KOOpAMHATHOMN
TIJIOCKOCTH.

ByKBeHHbIe BbIpa)KeHUs

[TpumeHeHue OYKB [is1 3alydCHd MaTeMaTUUYeCKUX BBIPKEHWUN W TpeyioyKeHUH.
CpolictBa apudMeTUuUeCKUX [JeUCTBUN. bByKkBeHHble BBID&)KEHUS W UMUCJ/IOBbIE
MOACTAaHOBKU. bByKBeHHble paBeHCTBa, HaXOXX/IEHWEe HEeU3BeCTHOTO KOMIIOHEHTa.
®opmynbl, GopMynbl MepuMeTpa M TIIONIAAW TMPSMOYTOAbHUKA, KBajlpaTa, 00bEéMa
napasiesienunesa u Kyoba.

PenieHne TeKCTOBBIX 3a/a4

PertieHre TEKCTOBBIX 3a/lau apH(MeTUUeCKHM CII0coO0M. PellieHue 1OrMUecKux
3a/au. Pemmiedne 3azau riepe60poM BCeX BO3MOXKHBIX BAPHAHTOB.

Pelienue 3az1au, copep>xaljyux 3aBUCMMOCTH, CBSI3bIBAIOLMX BETUUYMHBI: CKOPOCTh,
BpeMsi, PacCTOsiHWe, 1leHa, KO/JWYeCTBO, CTOMMOCTb, MPOUW3BOAUTE/TBLHOCTh, BpeMs,
00BéM paboTel. EAMHMIIBI W3MepeHUs: MacChl, CTOMMOCTH, pPaCCTOSIHUs, BpPeMeHH,
ckopocTH. CBsi3b MeXy eIMHUL[aMU U3MepeHUsT KaXK/10M BeJIMUMHBI.

PelieHvie 3ajau, CBsI3aHHBIX C OTHOIIEHWEM, TPOMOPLMOHATBHOCTHIO BEJMYMH,
TIPOLIEHTaMM; pellleHHe OCHOBHBIX 3a/]au Ha Ipo0OU 1 TTPOLIEHTHI.

OneHKa ¥ TIpUKHZAKA, OKpyr/ieHue pe3ynbrata. CocTaBieHHe OyKBEeHHBIX
BbIpa)keHUH I10 YC/IOBHIO 3aJjauM.

[TpencraBneHve JaHHBIX C TIOMOIbI0 Tabiui, W auarpamMm. Crosibuartbie
JiMarpaMMbl: YTeHUe U TIOCTpoeHue. UTeHre KPYroOBbIX JharpaMm.
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HarnsaHas reomerpus

HarnsigHele npefcraBieHus 0 (urypax Ha MUVIOCKOCTU: TOYKA, MpsiMasi, OTPe30K,
Jyd, yroJji, JioMaHasi, MHOTOYT'OJIbHUK, UeThIPEXYT0/IbHUK, TPEYTONIbHUK, OKPY>XXHOCTb,
KpYT.

B3arvMHoOe pacriosio’keHWe [BYX MNPSIMbIX Ha TIJIOCKOCTH, Mapasljie/ibHble MpsSMbIe,
nepreH/IUKYJ/IsipHble TIpsiMble. VI3MepeHue pacCTOSTHUM: MeXy [ABYMsI TOUKaMH, OT
TOYKH J]0 IPSIMOM, /IJIMHA MapIIpyTa Ha KBaJpaTHOU CETKe.

N3MmepeHne U TIOCTpOEHWE YIJIOB C TIOMOLIBIO TpaHCIopTupa. Bupel
TPeYTroJIbHUKOB: OCTPOYTOJIbHBIN, TIPIMOYTOJIbHBIN, TYIIOYTOMbHBINA, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeTbIpEXYTO/IbHUK, TIpUMepbI YeTbIPEXYTOJIbHUKOB.
[IpsiMOyro/IbHUK, KBaZpaT: MCIO/Ib30BaHUE CBOMCTB CTOPOH, YTJIOB, AuaroHasei.
V306pakeHre TeoMeTpUUeCKUX (UTyp Ha HeJTMHOBAHHOM Oymare C HCIOJ/ib30BaHHEM
L[UPKY/JISi, IMHEWKHU, YTro/IbHUKA, TPaHCIIopTHpa. [locTpoeHus Ha KiieTyaToi bymare.

[TepumeTp MHOroyrosibHUKa. [ToHsiTHe TUIOMI [ (PUTYDPhI, €UHUIIEI W3MepeHUs
riomiaau. [IpubmmkéHHoe W3MepeHUe TUIOIaAd (GUryp, B TOM UMC/ie Ha KBaJpaTHOMU
cetke. [Ipub/mKEHHOE M3MepeHHe JJTMHbI OKPY>KHOCTH, TI/IOIIaANA KpyTa.

CuMMeTpusi:  LleHTpa/ibHas, oOcCeBasi U  3epKaJibHas

cumMeTpuu. [TocTpoeHre CUMMETPUUHBIX (PUTYD.

HarnsigHble npesicTaBieHus: O TPOCTPAHCTBEHHbIX (DUrypax: Mapasiienenurie],
Ky0, mpu3Ma, Tipamu/ia, KOHYC, IUIMHAD, 11ap U cepa. M3o6pakeHue
TIPOCTPaHCTBEeHHBbIX GuUryp. [IprMepsl pa3BEPTOK MHOTOTPaHHUKOB, LIWJIMHAPA U
KoHyca. Co3faHue Mojiesieli TpoCTpaHCTBeHHBIX (uryp (13 Gymaru, mpoBOJIOKH,
MJIaCTWIVHA U JPYTUX MaTeprasoB).

[TonssTe o00BEMa, eAWHUIBI U3MepeHHsT 00béMa. OOBEM MPSAMOYTOIBHOTO
napasuiesienurne/ia, Kyoa.

ITPE/IMETHBIE PE3YJ/IbTATbBI

[TpemMeTHBIE pe3y/lbTaThl OCBOEHHUSI TPOrpaMMbl y4eOHOTO Kypca K KOHIIY
o0OyueHusi B 5 KJjacce:

Umncia 1 BBIYMC/IEHUS

[ToHMaTh ¥ TIPAaBWIbHO YIMOTPeO/STh TepMUHBI, CBs3aHHble C HaTypa/IbHBIMU
yKc/iaMH, 0ObIKHOBEHHBIMU U JIeCITUUHBIMU JIPOOSIMHU.

CpaBHUMBaTh U YIMOPSiOUUBATh HaTypasbHble YKMC/A, CPAaBHUBATh B MPOCTEUIIINX
cydasix 0ObIKHOBEHHBIe 1pobu, JieciTHUHbIe JPOOH.

COOTHOCHUTH TOYKY Ha KOOPJAWHATHOW (UMCJIOBOM) MPSIMOM C COOTBETCTBYHOLLIUM
el urc/IoM U u300pakaTh HaTypasbHbIe UHC/Ia TOUYKaMH Ha KOOPAWHATHOW (UKCIOBOWA)
TIPSIMOM.

BoinosiHATh  apudMeThueckKue  JeHCTBUS  C  HaTypaJdbHbIMM  YUC/IaMH,
C 0OBIKHOBEHHBIMU [IPOOSIMU B TIPOCTEMILINX CTyUasix.

BbINoHAT TIPOBEPKY, TIPUKUKY pe3y/bTara

BbIuMC/AeHUH. OKPYT/ISITh HaTypa/ibHble YMC/ia.
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PemieHne TeKCTOBBIX 3aia4

Pemmiatb TEeKCTOBBbIe 3aJaud apuPMeTUUeCKUM CrocoboM U C  TIOMOIIbIO
OpPraHM30BaHHOTO KOHEUHOTO repebopa Bcex BO3MOXKHbBIX BapHAHTOB.

PeraTh 3aziauu, cozep>kaliye 3aBUCMMOCTH, CBSI3bIBAIOLLe BeJTMUMHBI: CKOPOCTb,
BpeMsi, pacCTOsSIHUE, 1|eHa, KOJINUeCTBO, CTOUMOCTb.

Wcnosb30BaTh KpaTKWe 3alvCH, CXeMbl, Tabauilbl, 0003HaueHusi MpU pellieHun
3azau.

[Tosib30BaTbCSI OCHOBHBIMH €IMHULIAMM W3MEDEeHUs: LieHbl, MacChl, PACCTOSHUS,
BpEMEHU, CKOPOCTH, BbIPA)KaTh OJTHU €IMHULIbI BeJTMUUHBI uepe3 ApyTue.

V3BnekaTb, aHa/JIU3UMpOBaTh, OLEHWBATb WH(OpPMALMIO, TMpeACTaBIeHHYIO
B Tab/uile, Ha CTO/JIOUATOM AMarpaMMe, WHTEPIIPeTHPOBATh Ipe/iCTaB/IeHHbIe JJaHHbIE,
VICTI0/Tb30BaTh J@aHHbIE TIPU PellleHnH 3a/1au.

HarnsapaHasa reomerpus

[Tonb30BaThCs reOMeTPUYECKUMU TIOHATUAMU: TOUKa, MpsMasi, OTPe30K, Jy4, yroJ,
MHOI'OYT'0JIbHUK, OKPY>KHOCTb, KPYT.

[lpyvBOAWTE TIpUMepbl OOBEKTOB OKPY)KAIOL[ero MHpa, UMeLuX QGopmy
V3YUYEHHBIX TeOMeTPUYECKUX (PUTYP.

Vcrionp30BaTh TEPMUHOJIOTMIO, CBSI3aHHYX0 C yIVIAMM: BepllMHAa CTOPOHa,
C MHOIOyTOJIbHUKaMHU: yroJi, BepllnuHa, CTOPOHA, AUaroHasb, C OKPY>KHOCTBIO: PafiuycC,
viameTp, LIeHTp.

N306pakaTh U3yUyeHHbIe TeoMeTprUUecKre (GUrypbl Ha HeJTMHOBAHHOM U KJIeT4aTon
Oymare C TIOMOILbIO LIUPKYJISL U JTMHENKU.

HaxomuTe [A/MHBI OTpPe3KOB HEIOCPeACTBeHHBIM W3MepeHueM C IIOMOLLBIO

JIMHEVKU, CTPOUTH OTPe3KU 3aJaHHOU JJIMHBI; CTPOUTH OKPY>KHOCTb 3a/JaHHOI0
pajuyca.

Vcrionb30BaTh CBOWCTBA CTOPOH Y YIVIOB MPSMOYTOJbHUKA, KBajpaTa Jid MX
TIOCTPOeHU, BbIUMC/IeHUS [UIOLA/U U IlepuMeTpa.

BblunciAte nepuMeTp M IUIOLAAb  KBajpaTa, MPSMOYTOJbHUKA, (QUryp,
COCTaB/IEHHBIX U3 TPSIMOYTOJIbHUKOB, B TOM uucjie QUryp, u300pakéHHBIX Ha
K/leTyaTou Oymare.

[Tonb30BaTbC OCHOBHBIMM METPUUYECKUMHU eJUHULaMU U3MepeHUs [JIUHBI,
TIJIOLLI/IA; BBIpa)KaTh OJHU eIMHULIbI BeJIMUUHEI yepes Jpyrue.

Pacrnio3HaBaTh mapasiesnenure], Ky0, MCMOAb30BaTh TEPMHHOJIOTHIO: BepIIMHA,
peOpo rpaHb, U3MepeHUsi, HAXOAUTh U3MepeHus Mapasiienenuresa, Kyoa.

Beruucniate 00bEM KyOa, mMapasuienenuriefia 10 3aZldHHBIM — HM3MepeHUsIM,
TI0/Tb30BaThCsl eIMHUIIAMU M3MepeHust 00BEMa.

PellaTb Hec/IOKHBIe 3aJj@ayd Ha U3MepeHWe TeOMeTpUYeCKUX BeJUYKH
B [IPAaKTHYECKUX CUTYaLUAX.
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[IpeaMeTHbIE pe3y/bTaThl OCBOEHMSI TMPOrpaMMbI  yueOHOro Kypca K KOHITY
oOyueHusi B 6 Kjacce:

Yucia v BbIUMC/IEHUSA

3HaTb M TIOHUMATb TEPMWHbI, CBSI3aHHblE C pAa3/IMYHbIMM BHUJAMH YUCET U
criocobaMy WX 3aMucH, TIepeXoJuTh (eC/M 3TO BO3MOXKHO) OT OJHOW (DOpMbI 3aIucH
yuc/a K Jpyromu.

CpaBHMBaTh W YIIOPSJOUYMBAThL Ije/ible YKc/a, OOLIKHOBEHHble U JeCSITUUHBIE
Apobu, cpaBHUBATh UKC/Ia OAHOTO M pPa3HbIX 3HAKOB.

BBINOMHATL, cOueTast yCTHbIE U MUCbMEHHbIe TIPUEMBI, apuMeTUUeCKre 1eUCTBUS
C HaTypaJbHbIMH U TIeJILIMA YKUC/IaMH, OOBIKHOBEHHBIMH U JI€CATUYHBIMU [POOSMHU,
TIOJIO’KUATE/IbHBIMUA U OTPULIATE/IbHBIMU YUC/IAMMU.

BbIuMC/IATE 3HAUEHUSI UYMC/IOBBIX BbIPDAXKEHWH, BBIMIOJHATH TMPUKUAKY U OLIEHKY
pe3yjibTaTa BBIUMC/IEHWM, BBLIMIOIHATE TIPeoOpa30BaHUsl  UWC/IOBBIX  BBIPAYKEHUH
Ha OCHOBe CBOMCTB apu(MeTUUeCKUX JeliCTBUIA.

COOTHOCHUTBH TOYKY Ha KOODJIMHATHOM TPSMOM C COOTBETCTBYIOIIUM €U UKCJIOM U
1300pakaTh UMC/Ia TOUKAMUA Ha KOOPAMHATHOM MPSIMOM, HaXOJUTh MOZYJ/Tb UHC/Ia.

COOTHOCUTBH TOYKH B TMPSMOYTOJIbBHOW CUCTEMe KOOPAUHAT C KOOpJAWHATaAMHU 3TOU
TOYKHU.

OKpyT/IATh Lie/ble Uhc/ia U JecsiTUUHbIe [poOu, HaX0JUTh MPUOIKeHUS Urcel.

YucnoBbie M OyKBeHHbIe BbIPA)XKeHUS

[ToHrMaTh W yINOTpPeOJ/ATH TePMUHBI, CBsSi3aHHbIe C 3alMChIO0 CTeleHd 4YUCIIa,
HaXOZWTb KBaJpaT M Ky0O uWCIa, BBIUYHC/IATL 3HAUEHUs UHCIOBBIX BbIpa>KEHUH,
coZlepKalliiX CTereHH!.

[Tosnb30BaThCsl MpU3HAKAaMU JeIUMOCTH, pPACK/Ia/blBaTh HaTypajibHble UKC/Ia
Ha MPOCThbIE MHOYKUTEJTH.

[Tosib30BaThCst MacmITaboM, COCTaB/ISATh TIPOTIOPI[UM U OTHOIIIEHMUSI.

Wcnonb3oBaTh OYKBBI Ajii 0003HAUeHWs] uuCea TIPU 3allMCH MaTeMaTHYeCKUX
BbID@KEHHWM, COCTaB/ISATh OyKBeHHbIe BbIDA)KEHUSI U (OPMYJIbI, HaXOJUTh 3HAUEHUS
OyKBEeHHBIX BbIpa)KeHUM, OCYIIeCTB/IsIs He0OX0IMMbIe MOACTaHOBKY U TIpeobpa3oBaHusl.

HaxouTh Her3BeCTHBIM KOMIIOHEHT paBeHCTBa.

PenieHne TeKCTOBBIX 3a/ja4

PeliaTh MHOTOILIarOBble TEKCTOBbIE 33/jaui apr(MeTHUUeCKUM CIIocoO0oM.

Pemiate 3aiauu, CBsi3aHHbIE C OTHOIIIEHHEM, IPOIOPI[MOHALHOCTBIO BeJIMYMH,
MPOLIeHTaMHU, pelliaTh TPYU OCHOBHbBIE 3a/jau Ha P00 U MPOLIEHTHI.

PemiaTth 3a/jauu, Cofieprkalliiie 3aBUCUMOCTHU, CBSI3bIBAIOLI[ME BeJTMUMHBI: CKOPOCTb,
BpeMsi, PacCTOsiHWe, IeHa, KOJIMUeCTBO, CTOMMOCTb, TIPOW3BOAUTENLHOCTh, BpEMS,
o0bémMa paboTbl, WHCMHONBL3ys apumeTHuecKrue JeNCTBUS, OLEHKY, TPUKHUKY,
TI0/Tb30BAThCsl IMHUIIAMU W3MePeHHsl COOTBETCTBYOIUX Be/TMUMH.

CocTaBnsTb OyKBeHHbIe BbIpaXKeHHsI TI0 YCJIOBUIO 3a/jauH.
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V3pnekaTh WHGOpMALMIO, TIpeACTaB/eHHYI0 B TabnMilax, Ha JIMHEWHOMH,
CTO/I0UaTON WM KPYroBOM JMarpaMMax, UHTepIIpeTUPOBaTh Ipe/iCTaB/ieHHbIe /JaHHbIe,
WCII0/1b30BaTh JlaHHbIe TP PellleHu! 3a/au.

[TpencrapnaTh WH(OPMAI[MIO C TOMOIBIO Tab/WI], JIMHEWHONW M CTO/I0YaTOM
JvarpaMm.

Harnsapxasa reomerpus

[lpuBOAWTE TIpUMepbl OOBLEKTOB OKPY)KAKOIL[ero MHpa, WMeIoLuX ¢Gopmy
V3YUYEHHBIX reOMeTPUYeCKUX MJIOCKMX U MTPOCTPAaHCTBEHHBIX (PUTyp, TIPUMEPBI PaBHBIX
Y CUMMETPUYHBIX (pUryp.

N306pakaTh C TIOMOL[BIO [IUPKYJISA, JIMHENKH, TPAHCTIOPTUPA Ha HeJTMHOBAHHOW U
K/JeTyaToli Oymare u3yueHHble TJIOCKMe reoMeTpruyeckue (pUrypbl U KOH(QUrypaluy,
CUMMeTpUYHbIe (PUTYDBI.

[Tonb30BaTbC TeOMETPUUECKUMM TOHATHUSMU: PABEHCTBO (Uryp, CUMMeTpHS,
VICTI0/Ib30BaTh TEPMUHOJIOTHIO, CBSI3aHHYHD C CUMMETPHEM: OCb CUMMETPHUM, LIEHTP
CUMMEeTpPUH.

HaxoguTe Be/lMuMHBI YIJIOB HM3MEPEHHWeM C TOMOLIBbK) TPAHCIIOPTHPA, CTPOUTH
yIJibl 33laHHOM BeJIMUYMHBL, I10/Ib30BaTbCS TIPU peLIeHuM 3a7a4 paflyCHOU Mepou
YTJIOB, paclio3HaBaTh Ha UepTe)XaxX OCTPbIM, NPSMOU, Pa3BEPHYTHIA U TYTIOW YTJIbI.

BblunciATh  AJIMHY  JIOMaHOW, [epuMeTp MHOTOYTO/JIbHUKA, I10/1b30BaThCA
eUHULIaMH W3MEpPeHUs [JIMHbI, BbIPDa)KaTb OJHW eJVWHHULIbI W3MEePeHUs [JIMHBI uepe3
Apyrue.

HaxoguTe, wWcrionb3yss 4epTéXHble WUHCTPYMEHTBI, PacCTOSIHUS: MEXJY [BYMs
TOUKAaMH, OT TOUKH JI0 TIPIMOU, [I/IMHY IyTH Ha KBaJ[paTHOU CeTKe.

BbruncasaTe nnomaab GUryp, CocTaBaeHHbIX M3 NPSIMOYTOJIbHUKOB, UCII0/Ib30BaTh
pa3bueHrie Ha TPSIMOYTOJBHUKM, Ha  paBHble  (UTyphl,  AOCTpauBaHUe
[0 TIpIMOYTOJIbHUKA, TO/b30BaTbCS OCHOBHBIMM €JWHUWLIAMHA M3MepeHHsl TIIOLa/iu,
BbIpa@)KaTh OJHU €JUHULIbl U3MepeHUs IJIOLIa1 uepes pyrue.

Pacrio3HaBaTh Ha MOJeNsiX W U300pakKeHUsX TMUPaMUJY, KOHYC, LWJIUHAD,
MCII0/1b30BaTh TEPMUHOJIOTHIO: BepIIMHa, pedpo, TpaHb, OCHOBaHUe, pa3BEPTKa.

N306paxaTh Ha K/eTuaToli Oymare npsiMOYTOJIbHBIN Mapasesenues.

Beruncsiate 00BEM TIPSAMOYTOJBHOTO Tapasuiesienumesa, Kyba, T0/Ib30BaThCS
OCHOBHBIMM €JUHULIAMU U3MepeHusi 00béMa;

PemiaTe HeC/lIOKHBIe 3a/jlauM  Ha HaxOXK[eHWe TeOMEeTPUUeCKUX BeJU4YUH
B [IPAKTUYECKUX CUTYyaLUsX.
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TEMATHNYECKOE IVIAHUPOBAHUE

5 KJZIACC
HavmMeHoBaHue pa3zena |KosnuecTBo OcHOBHOE OcHOBHbIe BU/IbI IeATeTbHOCTH 00yUaroluXCsl
(TemnI) Kypca yacoB coziep>xaHue
HartypanbHble uncia. 43 HecsatuuHas UuraTth, 3aIUChIBaTh, CDABHUBATh HaTypa/bHbIE UUC/IA;

JlerCTBYS C HaTypaJbHbIMU
yrcaaMu

CUCTEMA CUUCJIEHUSI.
Psp HaTypanbHbIX
yucersn.
HarypanbHbliii psi.
Yucso 0.
HatypanbHble urcia
Ha KOOP/IMHAaTHOU
TIPSIMOM.
CpaBHeHue,
OKpYTJIeHHe

HaTypa/bHbIX YMCEJI.

Apudmetrueckue
JIeCTBUS

C HaTypa/IbHbIMU
yrciamu. CBOMCTBa
HYJIsl TIPU
C/I0’KeHHH U
YMHO>K€HHUH,
CBOMCTBA €/IUHULIbI

AV MIOSICOLILILA

npea/iaraTh M 00Cy)XAaTh CrIoco0bI yIIOPSZIOUMBAHUS UKCeT.
M300pakaTh KOOP/IMHATHYIO TIPAMY0, 0TMeYaTh UKC/Ia
TOYKaMH Ha KOOPAWHATHOM MPSIMOU, HAXOAUTb KOODIUHAThI
TOUKH.

HccnepoBaTh CBOMCTBA HAaTypaabHOrO psija, uyncen 0 u 1
TIPU C/I0’KEHUU U YMHOXXeHUHU.

Hcnonb30BaTh NPaBUI0 OKPYI/IEHUSI HATYPaIbHbIX UKCE/I.
BoinoiHATh apudMeTHUYecKue JefiCTBUA C HaTypa/ibHbIMU
UYKC/IaMH, BBIYUC/IATD 3HAUeHUsT UMC/IOBBIX BhIPAXKEHUU

CcOo CKOOKaMH4 1 0e3 CKOOOK.

3anuchIBaTh MPOKM3Be/jeHre B BU/ie CTeleHU, YUTATh
CTeleH!, UCM0/Ib30BaTh TEPMUHO/I0TUI0 (OCHOBaHUE,
10Ka3aTe/b), BBIYUCIATH 3HAUeHMsI CTelleHel.

BbINo/HATh NIPUKUAKY U OLIEHKY 3HaUeHUU UHC/IOBBIX
BbIpa)keHWH, Mpej/jiaraTh 1 NPUMEHATh NPUEMBI TPOBEPKH
BBLIUMC/IEHUH.

HNcnonb30BaTh NPy BbIYUC/IEHHUSIX TIepeMeCTUTe/IbHOe U
coueTaTe/ibHOe CBOMCTBA CJIOXKEHUSI U YMHOXKEHUS],
pacripefieIuTe/IbHOe CBOKMCTBO YMHOKeHUS; (popMy/TUpoOBaTh

n
I 11_]1’1 )’ IVITTUZINCTIYIYL.
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[TepemecTuTebHOE
Y coueTaTejibHOe
CBOMCTBA CJIO)KEHUSI
Y YMHOXXEHUS,
pacripefie/iuTe/IbHOe
CBOMCTBO
YMHOKEeHUSI.
Henurtenu u
KpaTHbIe YuC/ia,
pasJioyKeHue yuc/a
Ha MHOJKUTEJIH.
Henexnue

c octatkoM. IIpocteie
1 COCTaBHbIE UUCIIA.
[IpusHaku
JIeJTMMOCTH Ha 2, 5,
10, 3, 9.

CrerieHb C
HaTypa/ibHbIM
roKas3aTesieM.
YucoBblie
BbIpa)KeHUs;
MOPSIZIOK JIeHCTBUMA.
PemmeHue TeKCTOBBIX
3a/1au Ha BCe
apupmMeTUUeCcKre

U IPUMEHATH NMpaBuia 1peobpa3oBaHus YMCIOBBIX
BbIDa)KeHU Ha OCHOBE CBOMCTB apU(pMeTUUeCKUX /1elCTBUM.
HccnepoBarh 4nC/I0BbIe 3aKOHOMEDHOCTH, BBIABUTaTh U
000CHOBBIBATH rUNoTe3bl, GopMy/IMpoBaThH 00001I[eHHIS U
BBIBO/IbI T10 pe3y/ibTaTaM MPOBeIEHHOT0 UCC/IeJ0BaHMUSI.
dopmMy/MpOBaTh OMpeieIeHus /1e/UTe/Is1 U KPaTHOrO,
Ha3bIBAThb /le/IMTe/IM U KpaTHbIe UMC/ia; pacio3HaBaTh
MPOCThIE U COCTaBHbIE UnC/ia; GoOpMy/IUPOBATH U
NPUMEeHATH NPU3HAKM [IeJIMMOCTU Ha 2, 3, 5, 9, 10;
NMPUMEHSITh a/ITOPUTM Pa3Ji0KeHH!s UKC/ia Ha MPOCThIe
MHOXXUTEJIM; HAX0JUTh OCTaTKHU OT Jle/IeHUs] U HETOJTHOe
YyacTHoOe.

Pacno3HaBaTh UCTHUHHBIE U JIOKHbBIE

BbICKA3bIBaHUSI O HATYPa/IbHbIX UKC/IaX, MPUBO/UTh
npuMepsbl 1

KOHTPIIPUMeEpPHI, CTPOUTh BbICKa3bIBAHMS U OTPULIAHUS
BbICKAa3bIBaHMM O CBOMCTBAX HATypasbHbIX UHCEJI.
KoHcTpynpoBaTh MaTeMaTHueCcKHe MpeAi0KeHUus

C IIOMOMIBIO CBA30K «H», «UJIN», «eC/IH..., TO...».

PemaTh TeKCTOBBIE 3a/laul apUGMeTHUECKHUM CIIoCco00M,
HCI0/1b30BaTh 3aBUCUMOCTH MEX/y BeJTMUYMHAMU (CKOPOCTh,
Bp€eMsi, PaCCTOSIHUE; 1]eHa, KOJINUeCTBO, CTOUMOCTD U [Ip.):
aHa/IM3UPOBATh U 0CMBIC/IUBATh TEKCT 33/]auH,
nepedopMy/IMpPOBaTh yC/I0BUe, H3B/IEKATh He0OX0[UMbIe
JlaHHbIe, YCTaHAB/JIUBATbL 3aBUCUMOCTU MEXX/y BeJIMUMHAMU,
CTPOUTH JIOTUUECKYIO LIETIOUKY PacCy X eHUH.
MojenpoBaTh X0/ pellieHHs 33/lauy C TTOMOL[bI0 PUCYHKA,
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JIeVCTBUSI,
Ha JIBI)KeHue U
MOKYTIKH

CXeMbl, TaO/ULIBI.

IlpuBoauTh, pa3dupaTh, OIEHHMBATh
pelleHus1, 3alMCy pellleHU TEeKCTOBBIX 3a/ay.
Kputnuecku OLIeHMBAaTh MOy YeHHbIN
pe3y/ibTar, OCYLIeCTB/IAITh CaMOKOHTPO/Ib,
MpoBepsis OTBET Ha COOTBETCTBHE YC/IOBHIO,
HaXOAUTh OLIMOKMU.
Pemiatp 3amauv C
BO3MOXXHBIX BapUAHTOB.
3HAKOMMTBCH C UCTOPHEH Pa3BUTUS apU(DMETUKHU

pa3/iuuHbIe

MIOMOII[bI0  Tlepebopa  Bcex

HarnsigHas reometpus.
JIMHMK Ha TJIOCKOCTU

12

Touka, npsimas,
OTpe30kK, JIyy.
JlomaHasl.
N3mepenue qyiuHbI
OTpe3Ka,
MeTprUuYeCcKue

e TUHULIbI
W3MepeHUs JIJINHbI.

OKpY’>KHOCTb U KpPYT.

[IpakTnyeckas
paboTa
«ITocTpoenue y3o0pa
Y3 OKPY>KHOCTEeW».
Yroun. [1psimon,
OCTPBIU, TYTIOU U
Pa3BEpPHYTHIN YTJIbI.
N3mepeHue yrios.

Pacrnio3HaBaTh Ha uepTeXxax, PUCYHKaX, ONMMChIBATh,
WCI0JTb3Y$1 TEPMHUHOJIOTHIO, Y U300paXkaTh C TTOMOIIbIO
YepTEXHBIX MHCTPYMEHTOB: TOUKY, MPAMYH0, OTPE30K, JIyY,
yTOJI, IOMaHY0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH MPUMePbI 00HEeKTOB peabHOro
MUpa, UMerIIUX (POpMy U3yUeHHbIX (PUTYp, OLeHMBATh UX
JIMHEVHbIe pa3Mepbl.

Hcnonb30BaTh MMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JLIS1 TIOCTPOEHUS Y U3MEePEHUs: U3MePSATh JJINHY OTPe3Ka,
BEJINUMHY yTJIa; CTPOMTH OTPe30K 3a/JaHHOU [JI/TUHBI, YTOI,
3a/laHHOU Be/IMUUHbI; OTK/I/AbIBATh LIUPKYJIeM paBHbIE
OTpe3KH, CTPOUTh OKPYKHOCTh 3a/JaHHOT'0 paJilyca.
N300paxkaTh KOHOUTYPALIUK TeOMETPUUECKUX DUTYD

13 OTPEe3KOB, OKPY>KHOCTEH, UX YacTell Ha HeJTMHOBAHHOU U
K/IeT4aTou Oymare; mpe/jiaratb, ONMMChIBaTh U 00CY)XAATh
CIO0CO0BI, AJITOPUTMBI [IOCTPOEHHUS.

Pacno3HaBaTh M M300pa)kaTh Ha HeJIMHOBAHHOMW U
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[IpakTyeckas
pabora
«[TocTpoenue
YIJ1I0B»

K/IeTyaToU Oymare IrpsiMoOii, OCTPBIM, TYTIOH,
Pa3BEPHYTHIN YIJibl; CPABHMBATD YTJIbI.

BbIuMCIATh J/IMHBI OTPE3KOB, TIOMaHbIX.

IToHMMaTh U MCN0/1b30BaTh NMPHU pellleHUH 3a/au
3aBHCHMMOCTH MeX/y eIMHUL[aMA MeTPUUEeCKON CUCTeMbl
Mep; 3HAKOMHUTbCS C HeMeTPUUYeCKUMHU CUCTeEMaMH Mep;
BbIPA)KaTh [JINHY B Pa3/IMYHbIX €JUHULIAX U3MEPEeHHs.
HccnepoBarhb (GUrypsl U KOHQUTypaLuK, UCTIO/Ib3YS

LM(pOBBIE peCypChI

OOBIKHOBEHHBIE POOH

48

Ipobb. [TpaBuibHbIE
Y HeTpaBU/IbHbIE
nipobu. OcHOBHOE
CBOWMCTBO /ipo0Ou.
CpaBHeHue apobeii.
CrnoxxeHue v
BbIUHTaHUE
0OBIKHOBEHHBIX
npobeit. CMelllaHHast
JIpo0b. YMHOXKeHHe
U JlefieHne
0OBIKHOBEHHBIX
Jipo0etii; B3auMHO-
obOpaTHBIe ApOOH.
PerrieHrie TEKCTOBBIX
3a7a4, CoZep KaIux
nipobu. OCHOBHBIE

MopaenupoBaTth B rpaduueckoi, mpeameTHOH dhopme,

C TTOMOII[bI0 KOMITBIOTEpA TMOHSATHS ¥ CBOWCTBA,

CBsI3aHHbIe C 0OBLIKHOBEHHOMW APOObIO.

YuTaTh ¥ 3aNMChIBaTh, CPABHUBATH 0OLIKHOBEHHBIE P06,
npej/iaratb, 000CHOBBIBATh U 00CY)KAATh CIIOCO0BI
yTIOPSIZIOUMBAHUS IPOOE.

M300pakath 0OLIKHOBEHHBIE APOOH TOUKaMU

Ha KOOPJMHATHOU MPSIMOK; MCMO0/Ib30BaTh KOOD/IMHATHYO
TIPSIMYIO [I7Is1 CpaBHeHUs1 Apobei.

dopMy/IMPOBaTh, 3aNMCHIBATh C MOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM /Ip0O1; MCI0/Ib30BaTh OCHOBHOE
CBOMCTBO /Ipo0U /ISl COKpaIljeHust Apo0et v MprBeIeH s
Ipobu K HOBOMY 3HaMeHaTeJTio.

IlpeacTaB/AThH CMEIIaHHYIO IpO0b B BHZIe HETIPABHU/ILHOMN U
BBIZIeJISITh I1eJ/TyF0 YaCTh YKC/Ia U3 HelpaBUILHOW ApOOu.
BbIno/HATH apuMeTHUecKHe JelCTBUS

C 0OBIKHOBEHHBIMH IPOOSIMH; MPUMEHATH CBOHCTBA
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3a/lauM Ha JIpo0Ou.
[TpumeHeHre OYKB
JJTS1 3aTUCH
MaTeMaTUueCKUx
BbID@)KeHUH U
MpeIJI0KeHUM

apudMeTHUeCKUX JelCTBUH s paljuoHaIN3aluu
BbIUMCJIEHUH.
BbINo/IHATh NIPUKUAKY U OLIEHKY pe3y/ibTaTa BEIUYMCIEHUH;

npej/iaraTb ¥ NPUMeHATh NPUEMbI IPOBEPKHU BbIUMCIEHUM.

IIpoBogUTH HCC/IeJ0BAHMSA CBOMCTB APOOeH, Onipasich

Ha YMCJIOBbIE SKCIIEPUMEHTHI (B TOM YKCJIe C TOMOLLbIO
KOMIIbIOTEPA).

Pacnio3HaBaTh UCTUHHBIE U JIOJKHbIE BbICKA3bIBaHUS

0 ZIpo6siX, MPUBOJUTH MPUMePbI U KOHTPIPHMeDbI, CTPOUTH
BbICKa3bIBaHMS Y OTPHULIAHUS BbICKA3bIBaHHUMU.

PemaTh TEKCTOBbIE 3a/lauM, COAeprKalliie ApoOHbIe JaHHbIe, U
3a/lauM Ha HaXOXK/IeHWe YaCTH 1IeJI0ro U L[e/Ioro Mo ero 4acTy;
BBIAIB/IITh UX CXOACTBA U Pa3IuYHsl.

MojenvpoBaTth X0/ pelleHus 3a/lauy C TOMOLbI0 PUCYHKA,
CXeMbl, TaO/IULIBI.

IIpuBoAUTH, pa30upaTh, OLlEHUBATh Pa3/IMyHbIe PelleHus,
3aMyCy peleHr TeKCTOBBIX 3a/au.

KpuTnuecku oleHUBaTh M0/TyUYeHHbIN pe3y/bTar,
OCYIIeCTB/ISITh CAMOKOHTPO/Ib, IIPOBEPSisi OTBET

Ha COOTBETCTBUE YC/I0BHIO, HAXOAUTD OIIUOKU.
3HAaKOMMTBCA C HCTOPHeN Pa3BUTUS apUPMETUKU

HarnsigHas reometpus.
MHOTroyro/ibHUK!

10

MHOroyroJyibHuKHU.
YeTbIpEXYTO/IbHUK,
MPSAMOYTOJIbHUK,
KBajpar.
[IpakTnyeckas

OnuceIBaTh, UCMO/Ib3ysA TEPMHHOJIOTHIO, H300paXkaTh

C MIOMOIbI0 YEPTEKHBIX UIHCTPYMEHTOB U OT PYKH,
MO/Ie/TMpPOBaTh U3 OyMaru MHOTOYTOJTbHUKHU.

IIpuBoAuTH IpUMepbI 00HEKTOB peabHOr0 MHPa, UMEIOLIUX
(hopMy MHOTOYTO/IbHUKA, TIPSIMOYT0J/IbHUKA, KBaJ[paTa,
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paborta
«ITocTpoenue
MPSAMOYTOJIbHHKA

C 3a/laHHbIMU
CTOpPOHaMHU

Ha HeJIMHOBAaHHOU
Oymare».
TpeyroJibHUK.
[Lnowane u
riepumeTp
MPSAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJ/IEHHBIX U3
TMPSAMOYTOJIbHUKOB,
e IUHULIbI
H3MepeHus
T/IOLLIa/IN.
[TepumeTtp
MHOI'OYI'OJIbHUKA

TpeyrojbHUKa, OLleHUBATh UX JIMHelHbIe pa3Mephl.
BbIYUC/IATH: TIePUMETD TPeYro/IbHUKA,

TMPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TI/I0Ia/lb
TIPSIMOYTO/TbHYKA, KBazipaTa. 300pakaTh

OCTPOYT0JIbHbIE, IPSIMOYTO/IbHBIE U TYTIOYT0J/IbHbIe
TPeyroJ/IbHUKHU.

CTpouThb Ha HeJTMHOBAaHHOW U K/IeT4aTou Oymare KBajipart u
TIPSIMOYTOJIbHUK C 3a[JaHHBIMU [ITUHAMU CTOPOH.
HccnepoBaTh CBOMCTBA MPSIMOYTO/IbHUKA, KBaZipaTa MyTéM
9KCTIepUMeHTa, Hab/oieHys, N3MepeHUsi, MOZie/THPOBaHHS;
CpaBHUBATh CBOMCTBA KBaZipaTa v MpsiMOYTroJ/IbHUKaA.
KoHcTpyupoBaTh MaTeMaTHUYeCKHe Tpei/I0)KeHUus

C TIOMOII[bI0 CBSI30K «HEKOTOPKI», «MH000t». Pacmo3HaBaTh
HCTHHHBIE U JIO)KHbIE BbICKa3bIBaHUSI O MHOTOYTO/TbHUKAX,
NPHUBO/JUTH MPUMeEPbI U KOHTPIIPUMEPHI.

HccnegoBaTh 3aBUCMMOCTb TUIOIIA/IA KBaZipaTa OT JJIUHBI
ero CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJPaTHOM CETKU [IJ1s1 IOCTPOEHUS
¢uryp; pazdéuBaThb NpsIMOYTOBHUK Ha KBaZIpaThl,
TPEeYyroJIbHUKH; COCTAB/ATh (GUTYPhI U3 KBa/I[paTOB U
TIPSIMOYTOJIbHUKOB ¥ HaXOIUTh WX TI/I0I11a/[b, Pa30MBaTh
(burypbl Ha MPSIMOYTOJIBHUKY M KBAaJPaThl U HAXOAUTh UX
/1011 b,

Broipa)kaTh Be/IMUMHY TUIOAZIM B Pa3/IMUHBIX €JUHUIIaX
v3MepeHUsi MeTpUUeCcKol CUCTeMbl Mep, IOHUMATh U
KCII0/1b30BaTh 3aBUCHMOCTH MeXXy MeTpUUeCKUMU
eIMHULIAMU U3MepeHUsI TI/IoLa/u.
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3HAKOMHUTBCA C IPUMepPaMH IPUMeHeHH T/I0IaN U
nepyrMeTpa B MPaKTUUeCKUX CUTYal[usaX. PemaTs 3agauu

13 peasibHOM >KU3HH, MpeA/iaraTh U 00Cy)X/JaTh pa3/IMUHbIe
CII0COOBI pertieHus 3a1au

IlecsiTHUHBIE POOH

38

HecsiTnuHas 3amnvchb
npobeii. CpaBHeHHe
JeCSITUUHBIX
Jpobeti.

HevicTBUs

C IeCATUUHBIMH
IpobsiMu.
OxkpyrieHue
JeCITUUHBIX
pobeit.

PerieHne TeKCTOBBIX
3a7iau, CO/ieprKalux
npobu. OCHOBHBIE
3aiauu Ha Apobu

IIpeacTaB/ATh eCATUUYHYIO APOOb B BU/le 0OLIKHOBEHHOM,
YMTaTh U 3aNMCHIBAaTh, CDABHUBATD JIeCITUUHBIE IPOOH,
npeA/iaraTb, 000CHOBBIBATh M 00CY)X/IAaTh CII0COOBI
YTIOPSII0UMBAHUS 1eCATUUHBIX TPOOei.

M300pakaThb JecaTUUHbBIE APOOW TOUKAMM Ha
KOODPZMHATHOM TIPSIMOU.

BbIABAATH CXOACTBA M Pa3/InuMsl NPaBU/I apuPpmMeTHIecKrux
JIefiCTBUM C HaTypaJbHBIMU YKUC/IaMHU U [IeCITUUHBIMU
Ipo0siMu, OOBSICHSTD UX.

BoInostHATH aprdMeTHUYeCKre JeNCTBUS C JeCITUUHBIMU
Ipo0siMY; BBITIOJTHATH MPUKHAKY M OI[€HKY pe3y/ibTaTa
BbIUMC/IEHUU.

IIpuMeHATH CBOIICTBA apu(pMeTHUYeCcKrux
JIeWCTBUH /1S paljuOHaIN3alii BEIYUC/IEHUM.

IIpuMeHATH MPAaBWIO OKPYI/IEHHS [[eCITUUHBLIX pobeii.
IIpoBoANTL HCC/EJOBAHMA  CBOWCTB  JeCSITUYHBIX
npobeii, omMpasicb Ha UYWCIOBbIE 3KCIIEPUMEHTHI (B TOM
yucsie

C TIOMOII[bI0 KOMITbIOTEPA), BbIABUTaTh IMIOTE3bI 1
TIPUBOUTH UX 000CHOBaHHUSI.

Pacrno3HaBaTh UCTUHHbBIE U JIO)KHBIE BbICKa3bIBaHUSI

0 ZIpo6siX, MPUBOJUTH MPUMePbI U KOHTPIPHMeDbI, CTPOUTH
BBICKA3bIBaHMsSA U OTPULIAHYS BbICKA3bIBaHUH.
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Pemiathb TeKCTOBbIE 33/]auM, COZiep>Kallfie ApOOHbIe AaHHBIE, U
Ha Haxo)K/IeHWe YaCTH 1]eJI0T0 U 11eJIoro T0 ero YacTy;
BBISIBJIAITh UX CXO/ICTBA M Pa3/INYHsL.

MopempoBaTh X0/ pellleHus 3alaui C IOMOIIIbIO

PUCYHKa, cxeMbl, Tabsuilel. [IpuBOUTH, pa30UpaTh,
OLIeHUBATb Pa3/IMUHbIe PellleHus], 3aTTUCH pellleHni
TEKCTOBBIX 3a7iau.

OnepupoBarth IPOOHLIMU UKC/IAMH B PeaTbHBIX )KU3HEHHBIX
CUTYaLIUsIX.

KpuTHYecKH OLleHMBATh T0/TyUeHHbBIN pe3y/IbTarT,
OCYIIeCTBJISITH CAMOKOHTPO/Ib, TIPOBEPSISt OTBET

Ha COOTBETCTBHE YC/IOBHIO, HAXOAHUTh OIIUOKH.
3HAKOMHUTBHCA C HCTOPHEH Pa3BUTHSI apUPMeETUKH

HarnsigHast reometpus.
Tena v purypsl
B IMPOCTPAHCTBE

MHororpaHHUKH.
M306pakeHne
MHOT'OTPaHHUKOB.
Mopenu
TTPOCTPAaHCTBEHHBIX
TeJ.
[TpsiMOyTOJIbHBIM
napa’siiesienure,
Ky0. Pa3BépTku Kyba
Y mapa’suiesienure/ia.
[IpakTrueckas
pabora «Pa3BépTKa
Ky0a».

O06béM KyO0a,

Pacno3HaBaTh Ha YepTeKax, PUCYHKAaX, B OKPY>KaloIeM
MHpe TIPSIMOYTOJIbHBIN Tapasiiesienurnes, Kyo,
MHOTOTPaHHUKH, ONMHCHIBATh, HCI0/Ib3Yy sl TEPMHHOJIOTHIO,
OLIeHUBATD JIMHEIHbIe Pa3Mephl.

IIpuBoANTHL pUMePHI 00HEKTOB peasbHOr0 MUPa, UMEIOLIX
(bopmy MHOTOTrpaHHMKA, TIPSMOYTO/IBHOTO Mapasiie/iernuriesia,
KyOa.

M300pakaTh Ky0 Ha KieTuaToii bymare.

ViccnepoBaTh cBOMCTBA Ky0a, IPSIMOYTO/TBHOTO
Triapasuiesieniure/ia, MHOTOTPAHHUKOB, UCTIO/b3YsI MO/IeJIH.
Pacno3HaBaTh M M300pa)kaThb pa3BEpPTKU Kyba 1
napasiienenunesa. MogeIupoBaTh Ky0 U mapasuiesiernures
13 OyMary v rpouyrx MaTepuasioB, 00BSICHATD CIIOCO0
MOZIe/TMPOBaHUSI.
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MPsIMOYTOJIbHOT'O
rapasiiesienuriesia

HaxoauTh n3MepeHusi, BBIYUC/IATH TUIOMIA/b [TOBEPXHOCTH;
00béM Kyba, MPsIMOYTOJILHOTO Tlapasuiesienure/a;
HCC/IeJ0BAaTh 3aBUCUMOCTB 00BEMa Kyba OT JJTUHBI ero
pebpa, BbIABUTaTh U 000CHOBBIBATh THIIOTE3Y.
Ha6/r0AaTh ¥ IPOBOANTH AHA/IOTHU MEXX/Y TTIOHATHUSIMU
TI7IOIAIA ¥ 00BEMa, TTIepUMeTpa | IIO[aziH

TTOBEPXHOCTH.

Pacno3HaBaTh WCTHUHHbBIE U JIOXKHBIE BbICKA3bIBAHMS

0 MHOTOTpaHHHMKaX, MPUBOJUTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAaHUA U OTPUI[AHUS BbICKA3bIBAHUH.
PemaTh 3aiaun 13 peasbHOMN >KU3HU

[ToBTOpeHue 1 06001IeHE

10

[ToBTOpEHUE
OCHOBHBIX TTIOHATUH
1 MeTO/I0B Kypca

5 Kinacca,
000011]eH1e 3HAHUH

BbruncisaTh 3HaueHuUs1 BbIpayKeHUM, CojieprKallux
HaTypaJibHble Urcia, 0ObIKHOBEHHBIE U IeCTUUHbIE Ipo0H,
BBITIOJTHATH MpeoOpa30BaHUs UHCe.

Bri0upaTh crocod cpaBHeHHs UMCe/l, BLIYUCTeHUH,
NMPUMEHSTh CBOHMCTBa apudMeTHUeCKUX JeliCTBUI

JIIS1 pal[MOHaIM3aluy BbIYMCIEHUH.

OcyuiecTB/IATL CAMOKOHTPOJIb BHITIOHSIEMbIX JEUCTBUU U
CaMOITPOBEPKY pe3y/ibTaTa BbIUMC/IeHUM.

PemaThb 3aaum 13 peasibHOW KU3HY, MPUMEHSATh
MaTeMaTHuYeCcKHe 3HaHMS [|/1s1 PellleHus 3a1a4d U3 APYrux
yueOHBIX TIpeZIMeTOB.

Pemath 3aauM pa3HbIMH CII0CO0aMH, CDAaBHUBATD -
CIIOCOOBI pellleHus 3a/jJaui, BBIOMPATh paliiOHA/ILHbIN
croco0

OBILIEE KOJIMYECTBO
JACOB I10

170
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[TPOI'PAMME
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6 K/IACC
HaumeHoBaHue pa3zena |KommuectBo OcHoBHOe OcCHOBHBIe BU/IbI ZIeSITeTbBHOCTA 00yUaroIuxcst
(TembI) Kypca yacoB coiep>xaHue
HarypasbHble yncia 30 ApudmeTtnueckue BoinoHATh apudMeTHUYeCKHe JeliCTBUA C MHOTO3HAUHBIMU
JeUCTBUS HaTypa/IbHbIMH UKC/IaMU, HAX0JUTh 3HAUEHMS UK CJIOBBIX
C MHOTO3HaYHbIMU BLIP@KEHUM CO CKOOKaMH U 6e3 CKOOOK; BBIUMC/IATH
HaTypaJ/IbHbIMU 3HAUeHUs BbIpaXXKeHUH, COZIePKALlUX CTEleHMU.
yrcnamu. Ynucniossle | BpINOMHATH NPUKHAKY U OL€HKY 3HAUEHUU YKUC/IOBBIX
BbIpaykKeHUsl, BbIp@)KE€HW, MPUMEHATHh NPUEMBbI IPOBEPKU pe3yJ/ibTara.
TIOPSIZIOK JI€MCTBUM, Ncnonb30BaTh NP BBIYUCIEHUSIX TIEPEMECTUTE/IbHOE U
VICII0/Ib30BaHue coueTare/ibHOe CBOMCTBA CJIOKEHUS U YMHOXKEHHs,

ckoOoK. OKpyrieHue
HaTypa/bHBIX UMCel.
Henvitenu u KpaTHele
Urc/ia; HauboIbLIINNI
oO1uii meresnb U
HavMeHbliee obIee
KpaTHoe.

[JenmMMocTs CYMMBI U
TpOU3Be/IeHUSI.
Henenue

C OCTaTKOM.
Perenne TekCTOBBIX
3a/1au

pacrpe/ieuTeIbHOe CBOMCTBO YMHOKEHHUsSI OTHOCUTEJTbHO
CJI0KEHUS1, CBOMCTBA apU(PMETUUYECKUX JeUCTBUM.
HccnepoBaTh UrcioBble 3aKOHOMEPHOCTH, IPOBO/IUTh
YKC/IOBBIE SKCIIEPUMEHTHI, BBIABHTaTh U 000CHOBBIBATH
TUNoTe3bl.

@®opMy/IMPOBaTh OMpeAe/IeHUs Jle/IUTesIsi U KPaTHOTO,
HanOoJIbIIIero 00IIero JeMuTeIss U HaMMeHbIIIero 001Iero
KpPaTHOT0, MPOCTOT0 U COCTaBHOT'O UMCeJT; UCTI0/Ib30BaTh 3TU
TIOHSITUS TP peLleHnH 3a/au.

IIpuMeHSATHb a/ITOPUTMbI BbIUMC/IeHUs1 Haubosbliero ooIero
JleNiTessi U HauMeHbIIero 0011jero KpaTHOTO ABYX UKCe,
aJICOPUTM Pa3/io>KeHHsl YMC/ia Ha MPOCTbIe MHOXKUTEIH.
WccnepoBarhb yCioBUs AeMMOCTU Ha 4 U 6.

HccnepoBarb, 00CyXAaTh, popMyupoBaTh U
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000CHOBBIBATH BBIBO/] O USTHOCTH CYMMBI, TTIPOU3BEEHUS:
JBYX UETHBIX YHCeJI, BYX HEUETHBIX UHC/Ie, YETHOIO U
HEeUETHOI'0 umce/l.

HccnepoBarb CBOMCTBA /Ie/TMMOCTH CyMMBbI Y TIPOU3Be/IeHUs
yuceJl.

IIpuBOANTH PUMeEPHI UKCel C 3aJaHHBIMU CBOMCTBaMH,
pacrno3HaBaTh BepHbIe U HeBepHbIe YTBepXK/eHUs

O CBOMCTBAax yuceJs, ONMpOBepraTb HEBepHbIe YTBEPXKAEeHUS
C IIOMOLLIBI0 KOHTPIIPUMEPOB.

KoHcTpyrpoBaTh MaTeMaTUUeCKHUe Mpe/I0)KeHUs

C IIOMOIIIBIO CBA30K «W», «UJIN», «eC/IH..., TO...».

PeruaTh TeKCTOBBIE 3a/jauu, BK/IFOUAIOLL[1e TTIOHATHUS
JIeTMMOCTH, apU(MeTUUECKUM CTII0OCO00M,

HCTI0/Tb30BaTh Tlepe0op BCeX BO3MOKHBIX BADUAHTOB.
MojgenvpoBaTh X0/ pellieHus 3a4auu C [IOMOLLbIO
PUCYHKa, CXeMbl, TaOJIALIBI.

IIpuBoOUTH, pa30HpaTh, OLIEHUBATH PA3/IMUHLIE PeIleHuS,
3aMKyCU pellleHrH TeKCTOBBIX 33/1au.

Kpurnuecku oLeHMBATh M0/IyYeHHbIN pe3y/bTaT, HAaXOIUTh
OIIMOKU, OCYII[eCTB/ISATh CAMOKOHTPOJIb, TIPOBEPSISt OTBET

Ha COOTBETCTBUE YCJ/IOBUIO

HarsissiHas reometpus.
[IpsiMble Ha MJIOCKOCTH

[TepnieHUKYyIApHBIE
TIpsIMbIe.
[TapannencHbie
TIpsIMbIe.
PaccrosiHue mexay

Pacno3HaBaTh Ha yepTe)xax, pUCyHKax C/ly4au B3auMHOIO
PacCIioIo>KeHUsT ABYX MPSIMbIX.

M300pakaTh ¢ IOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HeJTMHOBAHHOM U K/IeTUaTOM Oymare /iBe repeceKaroIrecs
NpsiMble, [iBe Tapasijie/ibHble PsiMble, CTPOUTD MPAMYIO,
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JByMSsI TOUKaMH,
OT TOYKH 10 TIPSIMOH,
J/TMHA MapuipyTa

Ha KBa/IpaTHOM CeTKe

repreHAUKYJISIPHYIO JaHHOM.

IIpuBoANTH NPUMeEPHI Napa/LJIeTbHOCTH U
TreprieHIUKY/ISIPHOCTU MPSIMbIX B POCTPaHCTBe.
Pacno3HaBaTh B MHOTOYTOJIbHUKAaX MeprieH/IUKY/IsipHble

Y MapasijiesibHble CTOpPOHbI. VI300pakaTh
MHOT'OYTOJIbHUKU C Mapasijie/TbHbIMHY,

repreHAUKYISPHBIMUA CTOPOHAMMU.

HaxoauTb paccTosiHue MeX/y ABYMSI TOUKaMU, OT TOUKHU
[IO IPSIMOM, IJIVHY MyTH Ha KBaJ[paTHOM CETKe, B TOM UKCJIe
VICI10J1b3Y$1 IM(POBbIE PeCypChI

pobu

32

OOGbIKHOBEeHHasI
IpoOb, OCHOBHOE
CBOMCTBO /pobw,
COKpairieHue apo0ei.
CpaBHeHue u
yTIOpsiIoUMBaHMe
Ipo0e.
MecsiTiuHble APOOH
Y MeTpryeckKas
cucTemMa mep.
ApudpmeTtrueckre
JIeUCTBUS

C 0OBIKHOBEHHBIMH
U J1eCATUUHBIMH
Apob6siMu.
OTHoLLIeHKe.
[eneHve B JaHHOM

CpaBHHUBATh U yHOPAAOUMBATH /[pOOU, BbIOMPATh CII0CO0
CpaBHEHUS ApOOei.

IIpeacTaB/ATh eCATHYHbIE P00 B BUie 0OBIKHOBEHHBIX
Jipo0Oeti 1 0OBLIKHOBEHHBIE B BU/IE JeCATHUHBIX,
KCII0/1b30BaTh JKBUBA/IEHTHBIE TPe/CTaB/IeHHs IPOOHBIX
yKCesl TIPYU UX CPaBHEHUH, TIPH BeIUKC/IeHUsIX. Mcno/ib30BaTh
JlecITUYHBIe Tpobu 1pu rmpeobpa3oBaHUM BeJTMUMH B
MEeTPHUUYECKOU CUCTEME Mep.

BbIno/HATH apu(MeTHUecKne JeiCTBUS

C OOBIKHOBEHHBIMU U [IeCITUUHBIMU APOOSIMH.

Borunc/iAaTh 3HaueHUs BhIpaXKeHUM, CO/ieprKalliix
0OBIKHOBEHHBIE U JIeCATHUHBIE IPOOH, BBITIOJTHATE
ripeobpa3oBaHus pobeii, BLIOMPATh CIOCO0, MPUMEHATH
CBOMCTBA apu(MeTHUECKUX JIeCTBUH /1S paljuoHaIN3aluu
BbIUMC/IEHUH.

CocTaB/ATH OTHOIIEHHUS W MPOMOPIVH, HAXOAUTH
OTHOILIeHVe BeJIMUWH, [Ie/TUTh BeJIMUNHY B JAHHOM
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OTHOLLIEHWH.
Maciira0,
TIPOTIOPLHS.
ITonsiThe mipoLieHTa.
Brruuciienuve
TIpOL{eHTa

OT BeJIMYMHBI U
BeJIMUUHEI T10 eé
TIPOLIEHTY.

PelieHre TeKCTOBBIX
3ajjay, CofiepKalux
IPOOH M TIPOLI€HTHI.
IIpakTrueckas
pabota «OTHoIIIeHHe
JUIMHBI OKPY>KHOCTHU
K eé 1uaMeTpy»

OTHOILIEHUH.
HaxouTh 3KCIepUMEHTA/TbHBIM MyTEéM OTHOIIIEHHE JIJTHHBI
OKPY’>KHOCTHU K e€ JuameTpy.

HHTepripeTHpoBaTh MaciiiTab Kak OTHOIIIEHHE BeJIMUMH,
HAXOAMTHb MacITab TIaHa, KapThl ¥ BBIUUC/IST

PACCTOSHUS, UCTI0/Tb3Ys MacIITal.

OOBACHATH, UTO TAKOE MPOIEHT, YIIOTPeb/IITE 060POTHI peun
CO CJIOBOM «ITPOLI€HT». BhIpa)kaTh MPOIIEHTHI B IPO0SX U
JIpo0M B MpOILIeHTaX, OTHOIIIEHWe ABYX BeJIMUKH B TIPOI[eHTaX.
Bb1unc/iATh TIPOLIEHT OT YKC/Ia U YUCJIO 110 ero MpOLIeHTY.
OKpyryaTh Apoby ¥ NPOIeHThI, HAXOJUTh PUOIKEHUST
YKces.

PemaTh 3ailauM Ha YaCTH, TIPOL[€HTHI, IIPOTIOPLIUH,

Ha HaxOXKJleHHe 1pobu (TMPOoLieHTa) OT BeJTMUMHBI U BeJTAUHHEI
110 eé 1pobu (TIpoLieHTy), Apobu (TpoIjeHTa), KOTOPBIN
COCTaB/IsIeT OIHA BeJIMUMHA OT Apyroii. [IpuBoguTH,
pa3duparsp, OIeHUBATh Pa3/IMUHbIe PelleHus], 3aITuCH
pelleHrid TeKCTOBBIX 3a/au.

N3BieKarb nHpopMaIuio 13 Tabaui] ¥ Juarpamm,
WHTEPIIPeTUPOBaTh TaOMMUHbIe aHHbIE,

orpeie/IiTh HauboJIbIliee U HaMeHbIIlee

13 TIpe/ICTaB/IeHHbIX JJaHHBIX

HarnsigHas reometpus.
Cummetpust

OceBast cuMMeTpus.
LenTpanbHas
CUMMeTpUS.

Pacno3HaBaTh Ha yepTeXxax U U300pakeHusix, u300paxarb
OT PyKH, CTPOUTBH C TIOMOLL[bI0 MHCTPYMEHTOB GUTypy
(oTpe3okK, JIoMaHy10, TPeyro/IbHUK, MPSIMOYTOJIbHUK,
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ITocTpoenue
CYMMeTPHUYHbIX
uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUSI».
CummeTtpus

B [IPOCTPAHCTBe

OKPY>KHOCTb), CAMMETPUYHYO JaHHOU

OTHOCHUTE/BHO MPSIMOM, TOUKH.

HaxoauTh npuMepbl CUMMETPHHU B OKPY>KatoIlleM MUPE.
MopemmpoBaTth 13 Oymaru JBe GUrypbl, CAMMeTPUYHbIE
OTHOCUTE/BHO MPSIMOM; KOHCTPYUPOBATh reOMeTpUUeCKHe
KOH(UTrypaLuu, UCIo/b3ysl CBOMCTBO CUMMETPUH, B TOM
YKC/ie C MOMOLLBIO LIU(POBBIX PeCypCOB.

NccnepoBarb CBOMCTBA V3yUeHHBIX ¢uryp,
CBsI3aHHbIe C CHMMeTpHeH, MCIO0JIb3ysi SKCIIEePUMEHT,
HaO/MI0IeHre, MOZieTMpOBaHue.

O00CHOBBIBATH, onposeprarb C TIOMOLLIBIO
KOHTPIPUMEDPOB YTBEP)KEHHUS O CUMMEeTPUM QUTyp

BripakeHus ¢ GykBaMHU

[TpumeHeHre OyKB
JJ1s1 3aricy
MaTeMaTU4YeCcKux
BbID@)KeHUH U
TIpe/IJIOKeHUH.
bykBeHHbIe
BBID&)KEHUS U
YUCJIOBbIE
MO/ICTAaHOBKH.
bykBeHHbIE
PaBeHCTBa,
HaxoKJeHue
HeU3BeCTHOI0

Hcnosib30BaTh OyKBBI /17151 0003HaUeHus Urcest, TIpY 3aTliiucu
MaTeMaTUUeCKHUX YTBEP)KeHHUM, COCTaB/IATL OYKBEeHHbIE
BBID&KeHUs M0 YCI0BUIO 3a/jauMl.

HccnepoBaTh HEC/I0XKHbIE YMCIOBbIe 3aKOHOMEDPHOCTH,
WCII0/Tb30BaTh OYKBBI 1T UX 3aTTHCH.

BbIunc/iAaTh UMC/IOBOE 3HaueHHe OYKBEHHOTO BhIpayKeHUSI
TIPY 3a/IJaHHBIX 3HAUeHUsTIX OYKB.

3anuceiBaTh GopMyJIbL: TIePUMETPA U T/IOLAAU
MpsIMOYT0JIbHUKA, KBa/lpaTa; AJIMHbI OKPY>KHOCTH, TIJIOLLA N
KPYTa; BBINO/JIHATH BIUUC/IEHHS T10 3TUM (POpPMYyJIiaM.
CocraBaars (popMyibl, BbIpaXKarolyie 3aBUCUMOCTHA MeXy
BeJIMYMHAMU: CKOPOCTb, BPeMsl, paCCTOSIHUE; 1]eHa,
KOJTMUeCTBO, CTOMMOCTh; TIPOM3BO/IUTE/ILHOCTDb, BPEMSI, 00bEM
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KOMITOHEHTA. paboThI; BLITIOIHATH BBIYMC/IEHUS TI0 3TUM (popMyJiaM.
DopMy/JIbI HaxoauTb Her3BeCTHbIM KOMIIOHEHT apu(pMeTUueCcKoro
JIeCTBUS
HarsissiHas reometpus. 14 UeTbIpEXYTO/IbHUK, MN300paxxaTh Ha HeJTMHOBAHHOM U K/IeTYATOM
durypsl Ha MJI0CKOCTH TIpUMephbI OyMmare € MCTI0/Tb30BaHHEM UePTEKHBIX
YeThIPEXYTONMBHUKOB. | UHCTPYMEHTOB YeTbIPEXYIOJIbHUKU C 3aaHHBIMU
[TpsIMOYTOJIbHUK, CBOMCTBaMU:

KBaZJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JliaroHasem.
N3mepenue yrios.
Buppbl
TPEeYrO/IbHUKOB.
[TepumeTtp
MHOTOYTOJIbHUKA.
[Tnowaae ¢purypel.
DopMy/Jibl
repuMeTpa u
TI0La i
NPSIMOYTOJIbHUKA.
[TpubmKEHHOE
V3MepeHue II0La 1
uryp.
[IpakTrueckas

C MapaJiie/ibHbIMU, NeprieHIUKYJ/ISIPHbIMUA, PaBHBIMU
CTOPOHaMHU, MPSMbIMHU yTJIaMH U AP.,

paBHOOepeHHbIN TpeyroabHUK. [Ipegiarars u
00Cy)XJaTh CIIoCco0bl, aATOPUTMBbI [TOCTPOEHMUS.
HccnepoBarh, UCTIONb3Ys SKCIIEPUMEHT, Hab/TtojeHue,
MO/le/IMpOBaHKe, CBOMCTBA IIPSIMOYT0JIbHHKA, KBaZ|paTa,
pa3buBaTh Ha TpeyroJbHUKH. O00CHOBBIBATh, ONPOBEPraTh
C MOMOLLIbI0 KOHTPIIPUMEDPOB YTBEP KAEHUSI

0 MPsIMOYTOJ/IbHUKE, KBa/ipaTe, paclo3HaBaTh BepHbIe U
HeBepHbIEe YTBEP)KEHUSI.

M3MepATh U CTPOUTH C [TOMOILIBbIO TPAHCIIOPTUPA YIJIbI,
B TOM YKCJIe B MHOTOYTO/IbHUKE, CPABHUBATD YIJIbI;
pacno3HaBaTh OCTPbIE, MPsIMbIe, TYIIble, pa3BEPHYTHIE
yr/ibl. Pacno3HaBaTh, H300pa)kaTb OCTPOYTOJIbHBIN,
TIPSIMO- YTOJIbHBIM, TYIIOYT0/IbHBIN, paBHOOEPeHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKH.

BbIuucaaThb nepuMeTp MHOIOYIOJIbHUKA, IJI0IIa b
MHOTOyTO/IbHUKa pa30reHreM Ha MpsIMOYTOJIbHUKH,
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pabota «Ilomagnb
KpyTa»

Ha paBHbIe QUTYPBI, UCTIOB30BAaTh METPUUECKHE eTUHUIIBI
v3MepeHUst IJTMHbBI U TUIOIIA/IH.

Hcno/ib30BaTh NPHO/TIDKEHHOE U3MEPEHHe [TUH U
TI7IoIaZIel Ha KeTuaTon Oymare, mpuOIMKEHHOe U3MepeHre
JUTMHBI OKPY>KHOCTH, TIIOIIA/IA KPyTa

[lonoxxurenbHbIE U

OTpHULIATe/IbHbIE YN CJId

40

Leneie yuciia.
Mogpaysib yucia,
reoMeTpuuecKas
VIHTepIIpeTaLus
MozayJi. HucnoBblie
TIPOMEXYTKHU.
ITonoxxuresibHbIE U
OTpULiaTe/IbHbIE
yrcia. CpaBHeHUe
TIOJIOJKUTEJIbHBIX U
OTpUL|aTeJIbHBIX
yucers.
ApudmeTrueckue
JIeCTBUS

C MOJIOXKUTEJIbHbIMU
Y OTpHLIaTe/IbHbIMU
YMCJIaMH.

PeltieHrie TeKCTOBBIX
3a71a4

IIpuBOAUTH PUMePHI UCII0/Ib30BaHUs B PeasibHOM XKU3HU
TOJIOXKUTENBbHBIX U OTPULIATEbHBIX UKCeJT.

M300paxatsb 1ieJible Uncia, MoJI0KUTebHbIE U
OTpULlaTe/IbHbIE YMC/la TOYKAMU Ha YUCI0BOM TIPSIMOU,
HCI0/1b30BaTh UKCJIOBYIO MPAMYIO /151 CDABHEHUS UUCET.
IIpyMeHATH NpPaBUJia CPABHEHUS], yIIOPSA/J0UMBATh LieJibie
yKMC1a; HAX0AUTH MOJYJIb UMCIIa.

@ opMy/TMPOBATh MPaBU/Ia BLIUMCIEHUS C
TOJIO’KUTEJIbHBIMU U OTPULaTe/TbHBIMU UKC/IaMU, HAX0AUTh
3HAUeHHsl YMC/IOBBIX BbIpa)KEHUM, COJlepXKalliuX J1eUCTBUS
C MOJIOXKUTEe/TbHBIMU U OTPUL[aTe/TIbHBIMUA YMC/IaMU.
IIpuMeHATH CBOWCTBA C/IOKEHUS] U YMHOXKEHUST

J1s1 TipeoOpa30BaHUs CyMM U TTPOU3BeeHU
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[IpencraBieHue JaHHbBIX

[IpssmoyrosibHas
CcUcTeMa KOOp/JMHAT
Ha IJIOCKOCTH.
KoopauHatbel TOUKH
Ha TJIOCKOCTH,
abciycca u
Op/IUHaTa.
CronbuaTeie u
KPYTOBBIE
JiiarpaMmbl.
[IpakTrueckas

pabota «IlocTpoeHue

JarpaMm».
Pemnrenme TeKCTOBBIX
3a/1ay4, CoZleprKalux
JlaHHbIe,
Tripe/ICTaB/IeHHbIE

B Tab/uiiax u

Ha JrarpamMmmax

OO0BSACHATH U WTIOCTPUPOBAThH MOHSATHE TIPSIMOYTOJ/ILHOM
CUCTeMbI KOODAUHAT Ha TJIOCKOCTH, UCTI0/Ib30BaTh
TePMHUHOJIOTUIO; CTPOMTH Ha KOOPAWHATHOM TJIOCKOCTH
TOUKHU U (PUTYPBI 110 3aJJaHHBIM KOOpAWHAaTaM, HaX0AUTh
KOOp/IMHAThI TOYEK.

YuraTh cTonbUYaThie ¥ KPYTOBbIe [UarPpaMMBbI;
HHTEPIIPEeTHPOBATH /laHHbIe; CTPOUTH CTO/I0UaThIe
nuarpamMbl. Micniosib3oBaTh MHGOpMaLuio,
TIpe/iCTaB/IeHHYIO B Tab/MLax, Ha fuarpaMMax [ijisi peleHust
TeKCTOBBIX 3a/la4 U 3a/lau 13 pealbHOU KU3HU

HarsissiHas reometpus.
@Urypsl B IPOCTPAHCTBE

[IpsAsMOyTO/IbHBIN
napa’suiesienumne,
Ky0, rpu3smMa,
nMpamMuzia, KOHYC,
LUIUH/D, 11ap U
cdepa.
V306paxkeHne

Pacno3HaBaTh Ha uepTe)xax, pUCYHKaX, ONUChIBAaTh
NMUpaMUTy, TIPU3MY, LIUUH/P, KOHYC, I1ap, H300pa)kaTh UX
OT PYKU, MOAGIUPOBATH 13 OyMaru, TIacTUIMHA, TIPOBOJIOKU
u ip. IlpuBoguTh NpUMepbl 00HEKTOB OKPY KaroI[ero Mupa,
uMerolrx (opMbl Ha3BaHHBIX TeJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, peOpo, rpaHb,
OCHOBaHUe, BbICOTa, PAAUYC U IUaMeTp, pa3BEpTKa.

39



denepanbHas pabouas mporpaMmMa | MaremaTrka. 5-9 kmaccel (6a30BbIi

TIPOCTPAaHCTBEHHBIX
¢uryp. [Tpumepsl
pa3BEépPTOK
MHOTOTPaHHUKOB,
I[UIMH/PA U KOHYCA.
IIpakTrueckas
pabota «Co3gaHue
Mojienen
TIPOCTPaHCTBEHHBIX
buryp».

ITousatue 00BEMa;

e IMHULIbI U3MepeHust
00Bbéma. O6BEM
TIPSIMOYTO/TbHOTO
napa’suiesienurnesa,
Ky0a, hopmyibl
00BéMa

M3yuarth, UCII0/Ib3Ysl SKCIIEPUMEHT, Hab/iro/jeHre, U3MepeHue,
MO/Ie/IMPOBaHKe, B TOM YMCJ/Ie KOMIIbIOTEPHOe, U ONMCHIBATh
CBONCTBA Ha3BaHHbIX TeJl, BBIAB/ATH CX0ACTBA U
pa3IUYUsA: MEXAY MUPaMUIOW U IPU3MOU; MEXIY
LUAIMHAPOM, KOHYCOM U LLIaPOM.

Pacno3HaBarth pa3BEPTKYU Tapasuiesienuresa, Kyba, mpu3msl,
MUpaMU/ibl, KOHYCA, 1[UIMH/Ipa; KOHCTPYUPOBATh JlaHHbIe
Tesia U3 pPa3BEPTOK, CO3AaBaTh UX MOJEH.

Co3paBaTh MOJe/IM TIPOCTPAaHCTBEHHBIX GuUryp (13 bymarw,
TPOBOJIOKH, TIJIAaCTWIWHA U [JIp.)

H3MepATh Ha MOAe/IAX: [I/TMHbI PE0ep MHOTOTPaHHUKOB,
JlyameTp 1iapa.

BoiBoguts popmysty 06béMa

MPsIMOYTOJILHOTO Tapasuiesienuresa.

Borunciarb no popmysiaMm: 06bEM TIPSIMOYTOTBHOTO
napasuiesieniurne ia, Kyba; UCrmosib30BaTh eIMHULIBI U3MepPeHus
00bEMa; BBIUMCIATH 00bEMBI TeJl, COCTaB/IEHHBIX 13 KyOOB,
rapaJiie/ienunezios; pelaThb 3a/{auM C peajTbHbIMU JaHHBIMHA

[ToBTOpeHMe, 0600ITIEHHE,
CUCTeMaTH3aLIus

20

IToBTOpEHME
OCHOBHBIX TTOHSITUI
1 MeTO/IOB KyPCOB
5 1 6 K/1accos,
00o0111eHMe 1
CHUCTeMaTHU3aLus
3HAHUM

BbIuuC/IATH 3HaueHUsl BbIpaXKeHU, CoieprKaliiux
HaTypaJibHbIE, LieJible, MOJI0KUTe/TbHbIE U
oTpUIiaTe/IbHbIe UKC/Ia, 0OBIKHOBEHHBIE U JIeCITUUHBIE
pobu, BBITIO/HATH MPeoOpa30BaHUs UMCes U
BbIDa>KEHUU.

Br10UpaTh Ccroco0d cpaBHEHUS YHCe], BBIYNCIEHHUH,
NPUMEHSTh CBOMCTBa apudMeTHUeCKUX JeliCTBUI
JI/1s1 pallMOHAIM3aluy BbIUYMCIEHU.
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PemaTh 3aaum 13 peajibHOW )KU3HU, MPUMEHSTh
MaTeMaTH4YeCcKHe 3HaHMS [|/1s1 PellleHus 3a4a4 U3 APYrux
rpeMeTOB.

Pemarth 3aauM pa3HbIMH CII0CO0aMH, CDAaBHUBATD,
BBIOHpPATh CIOCO0BI pellieHNs 3alaui.

Ocy1ecTB/IATD CAMOKOHTPOJIb BHITIOHSIEMbIX JeUCTBUU U
CaMOIIPOBEPKY pe3yJ/ibTaTa BbIUYMCIEHUN

OBILIEE KOJIMYECTBO
JACOB I10
[TPOI'PAMME

170
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DOENEPAJ/IBHASAI PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJI'TEBPA» B 7-9 KIIACCAX

(ID 491477)

IIOACHUTEJ/IbHASA 3AIIMCKA

Anrebpa sIB/ISIeTCSI OZJHUM W3 OTOPHBIX KYPCOB OCHOBHOTO 0011iero o6pa3oBaHUs:
oHa obecrieurBaeT M3yuyeHHWe APYTMX AWCLUTIINH, KaK eCTeCTBeHHO-Hay4YHOTO, TaK U
T'YMaHUTapHOTO LIMKJIOB, €€ 0CBOeHHe HeoOXO[UMO Aisi TIPOO/DKeHUsT 00pa3oBaHus U
B TIOBCEJJHEBHOW >KW3HU. Pa3Buthe y 0O0ydYaroIMXCs HAy4YHBIX MpeJCcTaB/eHui
0 TIPOMCXOXKAEHWU W CYIHOCTU anreOpanyeckux abcTpakuuii, criocobe OTpa)keHus
MaTeMaTH4YeCKOW HayKOW SIBJleHWH W TIPOLIeCCOB B TIpHpojJie W oOIecTBe, poJU
MaTeMaTHueCKOro MOZeTUPOBaHUsl B HAyUYHOM TO3HAHWU U B TIPaKTHKe CIIOCOOCTBYeT
(OpMHpOBaHMIO HAYYHOTO MUPOBO33DEHUS] W KaueCTB MBbIILJIeHUs, HeoOXOAUMBIX
JJIA  afianTaljii B COBPeMeHHOM IM(poBoM obOiecTBe. M3yueHune anreOpsI
obecrieurBaeT pa3BUTHe yMeHHUs1 Hab/r0/1aTh, CPABHUBATh, HAXOAUTb 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBbIIIeHUS], CTIOCOOHOCTU apryMeHTHUPOBAaHHO OOOCHOBBIBATH
CBOU [IeMCTBUS U BBIBOJBI, (hOpMY/UPOBaTh yTBep)KAeHus. OcBoeHUe Kypca anrebpbl
obecrieuriBaeT pa3BUTHE JIOTUUYECKOTO MBIIUIEHUS OOYYarOI[UXCS: OHHM MCIIO/Ib3YIOT
JelyKTHBHbIE W WHAYKTUBHBbIE pAcCyX[eHHusi, 0000IeHre ¥ KOHKPeTU3aluio,
abctparvpoBanve ¥ aHasoruto. OOyueHWe anrebpe TmpejrnosiaraeT 3HAUUTETbHBIN
00BEM CaMOCTOSITeNTbHON [1eATe/TbHOCTH O0yYaroIuXcsi, M03TOMY CaMOCTOSITe/IbHOe
pellieHye 3a7iau SIBJISIeTCSl peanu3alyeit 1esTe/IlbHOCTHOTO TIPUHLUIIA 00yUeHusl.

B cTpykType mporpaMMbl yueOHOro Kypca «AJjrebpa» [ OCHOBHOTO O0O0II[ero
oOpa3oBaHWs OCHOBHOE MECTO 3aHUMAIOT COjiepKaTelbHO-MeTOANUeCKre JTUHUU:
«Yucsia v BbIUMCieHus», « Anrebpanueckrie BoIpayKeHUsI», « Y paBHEHUsI Y HepaBeHCTBa»,
«®yukuun». Kaxkzaas W3 3THUX cojepKaTelbHO-MeTOAUYeCKUX JIMHWAN DPa3BUBAeTCs
Ha TPOTSDKEHUH TPEX JIeT U3yUeHUsI Kypca, B3auMOJIeHCTBYS C JPYTHMH €r0 JTUHUSIMH.
B xoje n3ydenus yaueOHOro Kypca o0ydaroiuMcsi TIPUXOJUTCS JIOTUUeCKHA pacCyKAaTh,
WCTIO/Tb30BaTh TEOPEeTHKO-MHOKECTBEHHBIA SI3bIK. B CBSI3M C 3THMM B IIpOrpaMmy
yuebHOro Kypca «Anrebpa» BK/OUeHbl HEKOTOPble OCHOBBI JIOTUKH, TpeZCTaB/IeHHbIe
BO BCeX OCHOBHBIX pa3jiesiax MaTeMaTH4eCKOro o0pa3oBaHUsS W CIIOCOOCTBYHOLIME
OBJI/IEHUIO OOYyYaroIMMUCS OCHOB YHMBEPCA/JILHOTO MaTeMaTUYeCKOTro — si3bIKa.
CopeprkaTelbHOM M CTPYKTYPHOH 0COO€HHOCTRIO yueOHOTo Kypca «Aredpa» SIB/ISETCS
€ro MHTerPUPOBAHHBIN XapaKTep.

CojiepkaHue TUHUM «YHUC/Ia ¥ BBIUMCTIEHUSI» CITY>KUT OCHOBOM [T A/TbHEMIIIETO
M3yueHusi MaTeMaTUKH, CIOCOOCTBYyeT pa3BUTUIO Y OOyuarouxcsl JIOTUUYeCKOTO
MBILLIIEHUs], (OPMHUPOBAHUIO YMEHHUSl TI0/Ib30BaThCsSl @JTOPUTMAaMM, a TaKxke
NIPUOOpeTEeHNI0 TIPAaKTUUeCKUX HABBIKOB, HEOOXOAWMBIX [/Is1 TIOBCEJHEBHOM >KW3HHU.
Pa3BuTHe MOHATUS O UMCIe Ha YpOBHE OCHOBHOro oOiero o6pa3oBaHus CBSI3aHO
C palMOHATLHBIMA W WPPALMOHATbHBIMU YKUC/IaMH, (OPMHUPOBAaHUEM TIpe/[CTaBIeHUN
0 [eWCTBUTENHHOM uuc/ie. 3aBeplleHHe OCBOEHWS] UHC/IOBOW JIMHUM OTHEeCeHO
K cpefiHeMY 0011ieMy 00pa30BaHMIO.
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Cofiep>kaHue ABYX anrebpandeckux JUHUM — «Ajirebpanueckuie BbIDOKEHUS» U
«YpaBHeHUs] W HepaBeHCTBa» CIOCOOCTByeT (OPMHUPOBAHMIO Y OOyYaroIIUXCs
MaTeMaTUUYeCcKoro arrapara, HeoOXOJWMOro /i PpellleHHs 3aZilad  MaTeMaTHKH,
CMEXXHBIX TIPeIMETOB U TPAKTHUKO-OPUEHTHPOBAHHBLIX 3a/au. Ha ypoBHe OCHOBHOTO
obmiero obpa3oBaHusi y4yeOHBIM MaTepyan TPYNIHUPYeTCS BOKPYT paljdOHATbHBIX
BbIp@KeHWM. AJsirebpa [1eMOHCTPHUPYET 3HaueHWe MaTeMaTHKH KakK si3blKa Jis
TOCTPOEHHsI MaTeMaTHyeCKUX MOJesiel, OrucaHusi MPOLeCCOB U SIBJIEHUM peasbHOTo
mupa. B 3amaun oOyueHuss anrebpe BXOJAT TakkKe [lasibHeillliee pa3BUTHE
aJIFTOPUTMUYECKOTO MBIIIUIeHHsI, HeOOXOAUMOro, B YaCTHOCTH, /I OCBOEHHs Kypca
WHGOPMATHUKH, 1 OBJIajieHre HaBbIKaMU JIeIYKTUBHBIX paccykzaeHui. ITpeobpa3oBaHue
CUMBO/IBHBIX ()OPM  CIIOCOOCTBYeT Pa3sBUTUIO BOOOpa)keHHs, CIIOCOOHOCTeH K
MaTeMaTUueCKOMY TBOPUECTBY.

Cozepkanve (yHKIMOHA/TbHO-TpaUuecKoil JMHWAM HalleJIeHO Ha Toy4yeHue
00OyuarolUMHUCS 3HAaHWUM O (QYHKIUSIX KaK Ba)KHEHWIIel MaTeMaTHUUeCKOW MoJend
JUIsT OTIMCAHUSI M WCCJ/IeZIOBAaHUS Pa3HOOOpa3HBIX TPOLIECCOB W SIBJIEHHWH B MPHUPOZE U
obrjecTBe. V3ydyeHre Marepuasa CIIOCOOCTBYET pa3BUTHIO y OOyUarolUXCS YMEHHS
WCTI0/Tb30BaTh pa3/iiuHble BhIpa3uTe/bHbIE CPeZCTBA s3bIKa MaTeMaTHUKU — CJIOBECHbIE,
CUMBOJIMUeCKHe, rpaduueckre, BHOCUT BKIa/ B (hOpMUPOBaHUeE TTPe/ICTaB/IeHUM O POJH
MaTeMaTUKH B Pa3BUTUU LIMBUIN3ALMU U KYJIbTYPHI.

Cor/lacHO yueOHOMY IUIaHy B 7—9 Kjlaccax M3ydaeTcs y4eOHbIN Kypc «AnreOpa»,
KOTOpBI BK/IIOYaeT CjeAylolljie OCHOBHBIe pa3fesbl cojepkaHusi: «YUucma u
BBIUMC/IeHUsI», «AnreOpanueckue BbIpaKeHHUS», «YPaBHEHHWS W HepPaBeHCTBa»,
«DYHKLAN».

OO1jee YMC/IO YacoB, PEKOMEH/IOBAaHHBIX [yId HW3y4yeHWs ydeOHOro Kypca
«Anrebpa», — 306 uacoB: B 7 kmacce — 102 yaca (3 uaca B HeZient0), B 8 Kmacce —
102 yaca (3 yaca B Hefle/t0), B 9 kinacce — 102 yaca (3 yaca B Hejie/lto).
[Tpoananu3upoBaB pe3ynbTaThl BITP u OI'D 3a 2024-25 yuebHbIi rof, MPUIILIA K
BBIBO/Iy, UTO 00yyaroliyecsi UCTIbITBIBAIOT TPY/JHOCTHU TIPU BBITIOJIHEHUM 3aiaHuii 1 - 14,
20 — 23 KM OI'3. B cBsi3u ¢ 3TUM /151 U3yueHus anredpel B 9 Knacce gobasneHo 0,5
yaca.

COJEPXAHUE OBYUEHUSA

7 KITACC
Yuc/1a ¥ BHIYUC/IeHUSA

IIpobu 0OBIKHOBEHHBIE U IeCATUUHBIE, TTIEPEX0/ OT OAHOM (DOPMBI 3armcH Apobeit
K gpyroii. IloHATHWe palMOHA/JbHOTO 4YMC/Ia, 3allkMCh, CpaBHEHUE, YIIOps[OUMBaHUe
pallOHa/IbHBIX YHCe/l. ApudMeTHuecKde [eHCTBUS C PpalMOHA/JbHBIMHM UKC/IaMH.
PeriieHue 3a/jau U3 peasbHOMN MPAaKTUKK Ha YaCTH, Ha ApOOU.

CremeHh C HaTypajbHBIM TIOKa3aTejeM: oOIlpe/ie/ieHre, TpeoOpa3oBaHUe
BbID@&KEHUM Ha OCHOBE OIpeZiesieHus], 3alicCh OOJBIMX umces. [TpoljeHThI, 3aruch
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MPOLIEHTOB B BUJe Apobu u apobu B BHe MpOLIeHTOB. Tpu OCHOBHBIE 3alauM Ha
TIPOLIEHTHI, pellieHre 3a/lau U3 peasbHOW MPaKTUKU.

[IpymMeHeHVe TPU3HAKOB [IeTMMOCTU, Pa3/io’KeHWe Ha MHOXXUTeJIW HaTypasbHbIX
yucesn.

PeanbHble 3aBUCHMOCTHU, B TOM UHCJIe TIpsiMasi U 0OpaTHasi MPOTOPLIMOHATbHOCTH
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Asnredpanueckue BbIpaXKeHHUS

[TepemMeHHbIe, YKMC/IOBOe 3HaueHWe BbIDA)KEHUSI C IepeMeHHOW. JlomycTHMbie
3HaueHUsi TiepeMeHHbIX. [IpeficTaB/eHUe 3aBUCMMOCTU MeXJy BeIWUMHAMU B BU/le
dbopmynbl. Beruncnenus mo ¢opmynam. [Ipeobpa3oBaHue OyKBEHHBIX BBbIPa)KeHHH,
TOKZIECTBEHHO paBHbIe BBIDA)KeHUS, MpaBua Mpeodpa3oBaHys CYMM U TIPOU3BeJeHUM,
TIpaBH/Ia PACKPBITHS CKOOOK M MPHBeIeHUS MOJ00HBIX C/IaraeMbIX.

CBolCTBa CTeleHU C HaTypaJIbHbIM MOKa3aTesieM.

OpHouneHbl W MHorouseHbl. CrerneHb MHorousneHa. Crio)keHue, BbIUYMTaHUe,
YMHO>KeHHe MHOTOo4ieHOB. ®opMyJ/ibl COKpAIEHHOTO YMHOXEHUsI: KBaJ[paT CyMMBbI U
KBaJpaT pasHOCTU. DopMmysa pa3HOCTHM KBaJpaToB. Pa3no)keHWe MHOTOUYIEHOB
Ha MHOYKUTeJTH.

YpaBHeHMs U HEpaBeHCTBA

YpaBHeHUe, KOpeHb ypaBHeHHWs, TipaBu/ia TipeoOpa3oBaHUsl ypaBHEHWS,
PaBHOCUJILHOCTb YPaBHEHUH.

JluHeliHOe ypaBHeHMEe C OJIHOM T[epeMeHHOM, UWC/JI0 KOpPHeW JIMHEeWHOro
ypaBHEHUS, pellleHre JIMHEWHbIX ypaBHeHUM. CoCTaB/eHHe ypaBHEHUU T0 YCJIOBHUIO
3aaun. PelieHre TeKCTOBBIX 3374 C MOMOLLBK YPaBHEHUM.

JluHeliHOe ypaBHeHWe C [IByMs TiepeMeHHbIMU U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH C IByMsl rlepeMeHHbIMU. PellleHre crcTeM ypaBHEeHUM CIOCOO0M
NOZICTaHOBKU. [IpuMepsI pellieHns: TEKCTOBBIX 3a/iau C MMOMOLbI0 CUCTEM YPaBHEHUM.

DyHKIMHA

KoopannHata Touku Ha mpsiMou. UuWC/IOBble MPOMEXYTKU. PaccTtosiHue Mexay
JIBYMSI TOUKaMH KOOPAWHATHOM MPSIMOU.

[TpsimoyTo/ibHast cucTeMa KoopAuHat, ocu Ox u Oy. Abciycca ¥ opiMHaTa TOUKH
Ha KOOpAMHATHOW MIOCKOCTU. [Ipumepsl rpaukoB, 3ajjaHHbIX (opmynamu. UTeHue
rpauKoB peasibHbiX 3aBUCUMOCTel. [ToHsiTHe PyHKMM. ['padvk PpyHKMK. CBOWCTBa
GyHKOMi. JInHelHas QyHKUus, eé rpaduk. I'paduk pyskuum y = |z|. I'paduueckoe
peleHre TMHeNHbIX YPAaBHEHUU U CUCTEM JIMHEWHBIX YPaBHEHHUU.

8 KJ/IACC
Yuc/1a ¥ BBIYUC/I€HUSA

KBazipaTHbIM KOpeHb U3 uncia. IToHsTre 06 uppaloHaabHOM uncie. [JecaTuuHbIe
TIpuO/IKeHUsT UppalMoHanbHbIX uuncen. CBoWcCTBa apudMeTUUeCKUX KBaJIpaTHBIX
KOPHEH U X NMpUMeHeHHe K TTpeo0pa30BaHtI0 UMC/IOBLIX BhIPa)KeHU M BHIUMC/IEHUSIM.
[evicTBUTEIBHBIE UKCIIA.

CreneHb C 1]e/IbIM MOKa3aTesieM U eé cBoricTBa. CTaHAapTHAs 3alMCh YMC/a.

AnredpanuecKne BbIPa)KeHHS
KBagipaTHbIii TpEXW/ieH, pa3iokeHWe KBaJ[PATHOTO TPEXuieHa Ha MHOKHUTEJIH.
Anrebpanueckas 1pobb. OCHOBHOe CBOMCTBO anrebpanueckoit Apobu. CiioxkeHue,
BbIUMTaHWe, YMHOXKeHUe, JejleHde anreOpanueckux apo0Oeil.  ParjoHanbHBIE
BbIp@KEHHS U UX npeobpa3oBaHHe.

45



®denepanbHas pabouas mporpammMa | MaTemaTuka. 5—9 knaccel (0a30BbIi

YpaBHeHus U HepaBeHCTBa

KBazspaTtHoe ypaBHeHHe, ¢dopMy/ia KOpHeW KBaJpaTHOTO ypaBHeHUs. Teopema
Bueta. PellieHne ypaBHeHU, CBOASIIMXCS K JIMHEHMHBIM U KBaApaTHbIM. [IpocTeiiiive
IpOOHO-palOHa/IbHbIE YPaBHEHMUS.

['pacdviueckasi WHTepripeTalusi ypaBHEHWW C [ByMsl TlepeMEHHbIMM U CUCTEM
JMUHENHBIX ypaBHEHWM C [IByMsI T[lepeMeHHbIMM. [IpuMepbl pellleHUs CHUCTeM
HeJTMHeMHbBIX YPaBHEHUM C [IByMsI llepeMeHHbIMHU.

PerrieHrie TeKCTOBBIX 3afjau ajrebpanyeckum Criocobom.

UucnoBble HepaBeHCTBA M HMX CBOUCTBA. HepaBeHCTBO C OJHOM TIl€epEMEHHOMW.
PaBHOCH/IBHOCTE HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OHOU nepeMeHHOW. CUCTeMBbI
JIMHENHBIX HEPABEHCTB C OJHOW NepeMEeHHOM.

DyHKIMH

[Monsitue dyHkuyu. O6acTh ompeesieHHss ¥ MHOMKECTBO 3HaueHWM (DYHKIIWU.
Crioco6bl 3a/jaHust GPyHKLMM.

I'paduik dhyHkumu. UteHue cBOMCTB (pyHKIMH 110 e€ rpaduky. [Ipumepsl rpadukoB
GyHKLUMNA, OTpaKarollMX peasibHble MPOLeCChI.

@OyHKIMY, OMUCHIBAIOIMe TIPSAMYyI0O U 0O0OpaTHYH  TIPOTOPLMOHA/bHbIE
3aBUCUMOCTH, MX Trpadpuku. yukumu y = x%, y = x°, y = z, y=|x|. T'paduueckoe
pellleHre YpaBHEHUH U CUCTEeM YPaBHEHUH. %

9 KJIACC
Yuc/ia v BbIUKC/IEHUSA

PaijyoHasibHble 4MC/la, WppaljMOHa/bHble UWCIa, KOHeuHble U OeCcKOHeuHbIe
JecaTUUHbIe TpoOu. MHOXKeCTBO /1eHiCTBUTEbHBIX UHMCesI, IelCTBUTEeTbHbIE YKC/a KakK
OeckoHeuHble JecITUUHbIe Apobu. B3aMHO 0/IHO3HAUHOE COOTBETCTBUE MEX[Y
MHO>KeCTBOM JIeUCTBUTEJIbHBIX YMCE U KOOPJAUHATHOU MPSIMOA.

CpaBHeHUe JIeCTBUTE/TbHBIX yucersn, apudmMeTUUeCcKre JeUCTBUS
C JeUCTBUTE/IbHBIMUA YUC/IAMM.

Pa3mepbl OOBEKTOB  OKpYJKaloIllero  MHpa, [JIMTeTbHOCTh  TIPOL[eCCOB
B OKpY’KarollleM Mupe.

[TpubmrkéHHOEe 3HAaueHWe BeJIMYMHBI, TOUHOCTh TpUOmMDKeHUsi. OKpyrieHHe
yucen. [Ipukuka v oLjeHKa pe3y/bTaTOB BEIUYMCIEHUMN.

YpaBHeHus U HepaBeHCTBA

JluneliHOoe ypaBHeHWe. PellleHWe YypaBHEHUMW, CBOJSIIUXCS K JIMHEUHBIM.

KBaspaTHoe ypaBHeHMe. PellleHue ypaBHEHWM, CBOZSIIUXCS K KBaJpaTHBIM.
bukBazspaTtHoe ypaBHeHWe. [IpuMepbl pellleHHWs ypaBHEHWM TpeTber U YeTBEPTOU
CTerneHeu pas3noKeHueM Ha MHOXKUTEIH.

PerieHrie  JpOOHO-pallMOHA/IbHBIX ypaBHeHWU. PellleHWe TeKCTOBBIX 3ajau
anrebpanueCcKM MeTO/IOM.

YpaBHeHue C JByMsi TiepeMeHHbIMU W ero rpaduk. PellieHuve cucteM [AByX
JIMHEWHBIX ypaBHEHWW C [BYMsl MepeMeHHbIMU. PellleHue CHUCTeM [BYX ypaBHEHWM,
OJIHO

46



®denepanbHas pabouas mporpammMa | MaTemaTuka. 5—9 knaccel (0a30BbIi

13 KOTOpbIX JIMHEHOoe, a Jpyroe — BTOpOW cTerneHu. ['paduueckass uHTepripeTalus
CHUCTeMbl yPaBHEHUM C IBYMsI TIepeMeHHbIMMU.

PerlleHne ~ TEKCTOBbIX  3aZiau  ajarebpanyeckyuM

criocobom. Unc/ioBbie HepaBeHCTBA U UX CBOMCTRBaA.

PellleHVe J/IMHEWHBIX HEpPABEHCTB C OJHOM MepeMeHHOW. PellleHne cucteMm
JIMHEeMHBIX HepaBeHCTB C OZIHOM repeMeHHOM. KBajipaTHble HepaBeHCTBA. ['paduueckas
VHTepIIpeTalisi HEPaBeHCTB M CUCTeM HepaBeHCTB C /IByMsl TlepeMeHHbIMM.

DyHKIMHA

KeazpaTuuHas GpyHKIus, eé rpaduk u cBoiicTBa. [Tapabosia, KOOpAHUHATHI BEPITHHEI
rapabo/ibl, 0Cb CUMMeTPHH T1apaboJIbl. B

padvku pyHkumii: y = lg, y= lg +b, y=—, y= 2", y=" o, y =

2], v

U UX CBOUCTBA.

YucioBbIe MoC/1eA0BaTeIbHOCTH U POTrPeCcCum

[ToHsiTHe  UKCIOBOW  TIOC/Ie[IOBaTebHOCTU. 3ajlaHue  T0C/ie[0BaTebHOCTH
PEKyppPeHTHOU (hOpMyIor U (POPMYJION N-ro ujieHa.

Apudmetrueckas U TreoMeTpuyeckas Tmiporpeccur. PopMmy/nabl n-ro usieHa
apu(pMeTHYeCKOr U reOMeTpUUeCKOW NPOrpeccuii, CyMMbI TT€PBBIX N UJIEHOB.

M306pakeHue 4ieHOB apu(pMeTUUeCKOl U reOMeTpUUYeCcKOU Mporpeccuii Toukamu
Ha KOODJWHATHOMW IUIOCKOCTU. JIMHEMHBIM W 3KCIOHEHUWAa/TbHbIA pPOCT. CII0XKHBIE
TIPOLIEHTHI.

INPEAMETHBIE PE3YJ/IBTATHI

[TpenmeTHble  pe3yabTaThbl  OCBOEHUsS ~ TIPOrpaMMbl  yueOHOro  Kypca
K KOHIy 00yueHUs B 7 KJ1acce:

Yuc/ia ¥ BbIYHC/IEHUA

BBIMO/HATE, COUeTasi YCTHbIE M MUCbMEHHbIE PUEMBI, apU(PMeTUUECKHe JeHCTBUS
C parjMoHa/IbHBIMU UMC/IAMH.

HaxouTh 3HaUeHUS] UMC/IOBLIX BbIpa)XXKEHUH, MPUMEHSITb pa3HO00pa3HbIe CIIOCOOBI
Y TIPUEMBI BBIUMC/IEHMSI 3HAUEHUH JIPOOHBIX BhIPAYKEHHUH, COEePIKaIlUX 00bIKHOBEHHBIE
Y eCITUUHBIE APOOH.

ITepexoauTb OT OAHOM (OpPMBI 3alMCH 4YMCen K Jpyroi (rpeoOpa3oBHIBATh
JeCITUUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [€CATUUHYIO, B UaCTHOCTH
B OECKOHEUHYIO [IeCITUUHYIO APO0b).

CpaBHMBaTb U  yIMOPSIOUMBaTh  pal[MOHA/bHbIE

yrcsia. OKpyIJIATh YUCTIa.

BBIMO/HATE TIPUKUAKY U OLIEHKY pe3yJsibTaTa BBIUMC/IEHWM, OL[eHKY 3HaueHWH
YKUC/IOBbIX BBIPAKEHUM. BBIMOMHATL [JEHCTBUS CO CTeMeHsAMH C HaTypa/bHbIMU
TIOKa3aTe/ISIMH.

[TpyMeHSTh TIPU3HAKKU JAETMMOCTH, Pa3/ioykKeHWe Ha MHOXKUTEIM HaTypabHbBIX

yuceJsI.
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Permiath TIPaKTHKO-OPUEHTHPOBAaHHBIE 3a/lauM, CBSI3aHHbIE C OTHOIIIEHUEM
Be/IMUMH, IIPOTOPLMOHA/ILHOCTbIO  BeJIMUMH, IIPOLIEHTAaMH, HWHTEpIIPeTUPOBAThH
pe3y/bTaThl peIleHus 3a7lad C YYETOM OrpaHUUEHWH, CBA3aHHBIX CO CBOMCTBAMH
pacCMaTpUBaeMbIX 0OBEKTOB.

AsnredpanuecKue BbIPa)KeHHS

Vcnosib30BaTh anrebpandyeckyld TepMHHOJIOTUIO M CUMBOJIMKY, TIDUMEHSTh eé
B TpoLiecce OCBOeHHs1 yueOHOT0 Marepuarna.

Haxoguth 3HaueHuWss OyKBEHHBbIX BBIDa)KEHWM TP 3aJaHHBIX 3HAUEHMSIX
TiepeMeHHBIX.

BbInoHATE TpeoOpa3oBaHUsl 1[e/Ior0 BhIpaXKeHWsT B MHOTOUJIEH TIpUBeJeHueM
10/I0OHBIX C/IaraeMbIX, paCKPLITHEM CKOOOK.

BrIno/sHATE YMHOKeHHe OJHOUY/IeHa Ha MHOTOY/IeH ¥ MHOrOW/leHa Ha MHOI'OUJIeH,
TIPUMEHSITh (DOPMYJIbI KBa/ipaTa CYMMbI M KBaZipaTa Pa3HOCTH.

OcCyl11eCTBIATH pa3/ioKeHrue MHOI0UYIeHOB Ha MHOKUTEJIU C TIOMOLLBbIO BbIHECeHUS
3a CKOOKHM 00Illero MHOKUTeJs, TPYMIUPOBKH CJlaraeMblX, TIPUMeHeHHs1 (HopMyT
COKpAILIEHHOI'0 YMHOKeHUS.

[TpuMeHATb, TIpeoOpa30BaHUs MHOTOWIEHOB [T peIlleHWs Ppa3/udHbIX 3a7au
13 MaTeMaTUKH, CMEXKHBIX TIpeZIMeTOB, U3 pealbHOW MPAaKTHUKM.

Wcnonb3oBaTh  CBOMCTBA  CTeleHeM C  HAaTypa/JbHbIMU  TIOKa3aTessiMU
AJ1s1 TipeoOpa30BaHUsI BbIPayKeHHUH.

YpaBHeHus U HepaBeHCTBA

PemiaTe /MHeNHbIE ypaBHeHUs] C OJHOW TepeMeHHOM, TpPUMEHsid MpaBuia
repexo/ia OT MCXOJHOIO ypaBHeHUs K PaBHOCUJIbLHOMY eMy. IIpoBepsiTh, siBisieTcs v
YMCJIO KODHEM ypaBHEHMS.

ITprMeHATH rpaduueckrie MeTOZbl DU DELUEeHUM JIMHEWHBbIX YpaBHEHWH U UX
CUCTEM.

[ToabvipaTh pyMepsl TIap umMcell, SIBJSIOLIUXCS pellleHreM JIMHEHHOTO ypaBHeHUS
C ABYMs [lepeMeHHbIMHU.

CTpouTh B KOOPJAWHATHOM MJIOCKOCTU TpavK JMHEWHOTO YpaBHEHWs C JIBYMs
NepeMeHHbIMH, M0/1b3YSCh IPa(QUKOM, NPUBOJUTh TTPUMEDBI PELLeHNs YPaBHEHUSI.

PemaTe cucTemMbl [BYX JIMHEWHBIX YpPaBHEHUU C [BYMsI IlepeMEHHBbIMH, B TOM
yncsie rpauuecku.

CocCTaBnsTh M pellaTh JUHEHNHOe YpaBHEHHe WM CUCTeMY JIMHEWHBIX YpaBHEHUU
[0 YCJIOBUIO 3a/laud, WHTEpPIIpeTUPOBaThb B COOTBETCTBUM C KOHTEKCTOM 3a/jaud
TIOJIyUeHHbI pe3y/bTar.

DyHKIIMH

N306pakaTh Ha KOODJAWHATHOW TIPSIMOM TOUKH, COOTBETCTBYIOIME 3aJaHHLIM
KOOp/IMHaTaM, Jiyud, OTpPe3KH, WHTepBajbl, 3alMCbiBaTh UUCIOBbIe TMPOMEXYTKHU
Ha anreOpanyuecKkoM si3bIKe.

OTmeyaTb B KOODAWHATHOM IIJIOCKOCTA TOYKMA MO 3aZlaHHbIM KOOpJWHaTaM,
CTPOUTh TpauKy MMHeNHbIX QyHKLIMA. CTpouTh rpad@uk GyHKIMU Y = |X|.
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OnuchIBaTh C MOMOIILI0 (DYHKI[HMN U3BeCTHBIE 3aBUCUMOCTH MEKAY BeTMUiHaMHU:
CKOpPOCTh, BpeMsl, pacCTOsIHUeE, I[eHa, KOJMUeCTBO, CTOMMOCTbh, MPOW3BOAUTENHHOCTD,
BpeMs1, 00bEM paboTHI.

Haxoautb 3HaueHue GyHKIUM 110 3HAUEHUIO eé apryMeHTa.

[Tonnmats rpaduueckuii criocob TIpeACTaB/AeHUs W aHaau3a HWHhOpPMaIUH,
W3BJ/IeKaTb U WHTEpIIPeTUpoBaTh MH(OPMALUIO U3 rpadMKOB peasbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

[IpeaMeTHbIE pe3y/bTaThl OCBOEHMSI TMPOrpaMMbI yueOHOro Kypca K KOHITY
obyueHus B 8 Kiacce:

Yucia v BbIUMC/IEHUSA

Vcnonb3oBaTh Haua/ibHbIE MIPE/ICTABIEHUS O MHOXKECTBE JeMCTBUTE/IbHBIX UKCeT
JUIsT CPaBHEHWsI, OKPYIJIeHWs W BBIUMCIeHWH, W300pakaTb [eHCTBUTE/bHBIE YHCIIA
TOYKaMU Ha KOOP/IMHAaTHOW MPSIMOM.

[IpumMeHsITb MOHATHE apU(MEeTHUUeCKOro KBaZpaTHOTO KOPHs, HaXOAWUTh
KBa/I[paTHble KODHM, WUCIOAb3ysl TP HeoOXOJUMOCTH KajbKyJsATOP, BBIMIO/IHATh
nipeoOpa3oBaHusl BhIpaKeHUM, COZiepXKallliX KBa/paTHble KOPHH, MCTIO/b3ysl CBOWCTBA
KOPHEeH.

Vcrosib30BaTh 3aMmyicy OOJIBIIIMX W MajIbIX YMCE/T C TIOMOIIBbIO ZIeCITUUHBIX Apo0eit
U crerneHeu uucna 10.

AnredpanuecKne BbIPa)KeHHS

[TprMeHSTh TTOHSATHE CTETEHHU C 1[eJIbIM TT0Ka3aTesieM, BLIMOHATL Tpeo0pa30BaHus
BbID@KEHUM, COZIep>Kall[iX CTeTIeHH C 11e/TbIM TTI0Ka3aTesieM.

BBIMOMHATE ~ TOX/ECTBEHHbIe TIpeo0Opa30BaHUsl  PALMOHAIBHBIX  BBIPAKEHUH
Ha OCHOBe MpaBW/I IeCTBUIM Ha/l MHOTOU/IeHAMU 1 anreOpanyecKUMH IpOOsiMHU.

Pack/asibIBaTh KBa/[PAaTHBIN TPEXUIEH HA MHOKUTEJIH.

[TpuMeHATb TIpeoOpa3oBaHUsl BLIPAKEHWM [ peIleHWs pa3/MuHBIX 3a7au
13 MaTeMaTUKH, CMe>KHBIX TIPeIMETOB, U3 peaslbHOM MPaKTUKH.

YpaBHeHMs U HepaBeHCTBA

PelllaTh JIMHelHble, KBaJpaTHble YpaBHEHUS W pal[MOHa/bHbIe YypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YpaBHEHMH C ABYMsI lIepeMeHHbIMMU.

[IpoBOAUTE MpOCTEHIlIMe UCCIe[0BaHUsl YDAaBHEHUHA U CUCTEM yPaBHEHUU, B TOM
yucie C MNpUMeHeHWeM TrpaduuecKUx Tipe/icTaB/eHUM (yCTaHaBIUBaTb, WMeEET JIU
ypaBHeHHe WM CHCTeMa ypaBHEHUH pellieHus], eC/TU UMEeT, TO CKOJIbKO, U TIpoYee).

[TepexoauThb OT C/IOBeCHOM (hOpPMYJIMPOBKU 3aJjauu K eé ajrebpanueckod Mojenu
C TIOMOLLIbIO COCTaB/IeHUs] yPaBHEHWS] WM CUCTEMbl YpaBHEHUU, WUHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/lauM MOJIyYeHHbIN Pe3y/ibTar.

[IprMeHSITh CBOWCTBa UMC/IOBBIX HEPAaBEHCTB [/ CPaBHEHMS, OL|€HKM, pellaTh
JIMHEeliHble HepaBeHCTBAa C OJHOW TepeMeHHOW U UX CUCTeMbl, JjaBaTh I'Pa(uuecKyro
W/TFOCTPALMI0 MHOXKECTBA pellleHW HepaBeHCTBa, CUCTeMbl HEDABEHCTB.
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DyHKIMH

[ToHumMaTb U WCIO/Ib30BaTh (PYHKLMOHA/TbHbIE TIOHATUSI U $I3bIK (TEPMUHBI,
CUMBO/IMYecKre 0003HaueHHs), OMpeZessiTh 3HaueHHWe (YHKIUM 10 3HAUeHUIo
apryMeHTa, orpe/ie/isiTb CBOMCTBA (PYHKLIUU MO eé rpaduky.

%TPOHTB rpauKy 37eMeHTapHbIX (PYHKLMK BUJA:
y=-,y=1a,y=2ay=
byHKIUU

xX

1o eé rpaduKy.

x, y = |z|, onuceBaTL CBOCTBA UKCIOBOM

v

[IpeaMeTHbIE pe3y/bTaThl OCBOEHMSI TPOrPaMMbI  yueOHOro Kypca K KOHITY
oOyueHusi B 9 Kiacce:

Uucia ¥ BEIUMC/IeHUA

CpaBHUBATH U YIOPSIJOUUBATh pallMOHA/IbHbIE U UppallMOHA/IbHbIE YuC/Ia.

BbInosiHATE apudMeTHUYecKde AEeUCTBUSI C PALMOHAJbHBIMM UWCIaMM, coudeTas
YCTHble YW NMUCbMEHHbIe TIPUEMBI, BBITIOJHATH BBIYMC/IEHUSI C WPPALMOHATbHBIMU
YKMCIaMHU.

HaxoauThk 3HaueHus cCTereHel C LieJIbIMU TOKa3aTeasiIMU M KOPHeM, BbIYMC/ISTh
3HaYeHMs1 YMC/IOBBIX BbIPaKEHUM.

OKpyr/isiTh  JeWCTBUTE/IbHbIE  UMC/a, BBIMOJHATh TPUKUAKY  pe3y/bTara
BBIYMC/IEHWH, OL[€HKY UHCJIOBBIX BbIPA)KEHUM.

YpaBHeHMs U HepaBeHCTBaA

PeriaTh /MHeliHble WM KBaJjpaTHble ypaBHEHUs, YpaBHEHUS, CBOASILMECS K HUM,
rpocTefiliiie ApoOHO-paljMoHa/IbHbIE YPaBHEHUS.

PeliaTh CUCTeMbI [IBYX JIMHEUHBIX YPaBHEHUM C /IByMsl TlepeMEHHBIMU U CUCTEMBI
JIBYX ypaBHEHHI, B KOTOPbIX OJJHO YpaBHEHUeE He SIBJISIeTCs IMHEeWHBIM.

PeliaTh TeKCTOBbIE 3a/lauM anrebpanueckuM CriocoO0M C MOMOIIbI0 COCTaB/IeHUs
ypaBHEHMSs WX CUCTEMBI IByX YPaBHEHUH C IByMsl rlepeMeHHbIMHU.

[TpoBOIUTH MpOCTeMIlIYe UCC/Ie/JOBaHMsl YPaBHEHUM U CUCTEM ypaBHEHUH, B TOM
yucie C MpUMeHeHHWeM rpaduuecKux TIpefcTaBaeHUl (ycTaHaB/IWBaTb, HMMeeT JIU
ypaBHeHUe WK CHCTeMa ypaBHeHUH pellieHus], eC/TU UMeeT, TO CKOJIbKO, U IIpoyee).

Periath /ivHeliHbIe HepaBeHCTBa, KBa/[paTHbIe HepPaBeHCTBa, U300paXkaTh pellleHue
HepaBeHCTB Ha UMCJIOBOM TIPSIMOM, 3alMChIBaTh pellieHre C TIOMOILbI0 CUMBOJIOB.

Pemiath cucTeMbl JUHEMHBIX HepPaBEHCTB, CUCTeMbl HepaBeHCTB, BKJ/IHOUAOIIMe
KBa/[paTHOE HEPAaBeHCTBO, M300paXkaTh pellleHre CUCTeMbl HEepaBeHCTB Ha UHCIOBOU
TIPSIMOM, 3aIMChIBaTh PellieHre C TIOMOIIbI0 CUMBOJIOB.

Vcrionb30BaTh HEPaBeHCTBA TPH pellieHWH pa3TMyHbIX 3a/au.

DyHKIIMH

PacriosHaBaTh (DYHKIMM M3y4deHHbIX BH/OB. IloKasblBaTb CXeMaTHUeCKH
pacro/iokeHle Ha KOODAMHATHOW TIUIOCKOCTM TpauKoB (YHKLMHA Buja: y = <,
y= xv+b y=—,y=ar’+bxr+c, y=2, y= 1z, y=|z| B

v
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3dBUCHMOCTH
T

OT 3HaueHU KO3(PPUIMeHTOB, OMUChIBAaTh CBOMCTBA (PYHKIIUIA.
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Ctpoutb ¥ wu300pakaThb CXeMaTUuecKu TpaduKu KBaZpaTUUHBIX (YHKLIUH,
OMUCHIBATH CBOKCTBA KBA/PaTUUHBIX (PYHKL[MH T10 UX IpPa(UKaM.

Pacrio3HaBaTk KBaJ[paTMUHYI (QYHKLUHIO IO (opmyJie, TPUBOAWUTH MPUMEpHI
KBa/IpaTUYHBIX (DYHKLIMA U3 pealbHOM XKU3HH, (DU3UKH, Te€OMETPHHU.

YmucnoBblie nocC/1e/j0BaTe/IbHOCTH U NPOrpPeccuu
Pacrnio3HaBaTh apu(pMeTUUeCcKyr U reoMeTPUUeCcKyro MPOrpecCuu Mpy pa3HbIX
criocobax 3aaHusL.
BBINO/IHATH BBIUKC/IEHUS C UCT0J/Ib30BaHUEM (HOPMYJI N-rO ujieHa
apudMeTUUeCKON 1 reoMeTpU4eCcKol MporpecCcuii, CyMMbI MePBbIX N U/IEHOB.
V300pakaTh ujieHbI MIOC/IeIOBAaTeIbHOCTH TOUKAaMH Ha KOOPJWHATHOMN TVIOCKOCTH.
Peliath 3asaun, CBs3aHHbIE C UMC/IOBBIMM MOC/I€/JOBATE/IbHOCTSMU, B TOM UHKCJIe
3a/lauM U3 peaibHOM >KU3HM (C MCI0J/Ib30BaHUEM KabKy/ISITopa, LU(POBBIX TEXHOIOT ).
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TEMATHUYECKOE IVIAHUPOBAHUE

7 KIIACC
HaumeHoBaHue pa3zena (KosinuecTtBo OcHoBHOe OcCHOBHbBIE BU/IbI ZIeSITETbBHOCTHA 00yUaroIuxcst
(Tembl) Kypca 4yacoB cofiep>KaHue
Uucsia U BBIUUCIeHUS. 25 [Tonsatue CucTreMaTU3UpoOBaTh M 000ramaTh 3HAaHUSA
PaLioHanbHbBIE UKC/ia palMOHA/ILHOTO YKC/a. | 00 OOBIKHOBEHHBIX U IeCATUUYHBIX IPOOSX.
ApudmeTtrueckue CpaBHHUBATh U yIOPAAOUHBATH APO0OH, TPeoOpa30BbIBast
JenCTBYS TIpY He0OX0IUMOCTH ZIeCITUUHBIE IPOOU B OOBIKHOBEHHBIE,

C paLMiOHa/IbHbIMU
yrcinaMu. CpaBHeHUe,
yII0psil0uMBaHye
paLMOHa/IbHBIX YUCe.
CrerneHb

C HaTypa/bHbIM
TI0KasaTesieM.
PemeHne 0CHOBHBIX
3a/1a4 Ha pobu,
TIPOL{eHTHI

13 peabHOMU
TIPaKTUKMU.

[Ipu3Haku e TMMOCTH,
pas3JioKeHust

Ha MHOXXUTe/!
HaTypaJIbHbIX UKCEJI.

0OBLIKHOBEHHbIE B /IeCATUUHbIE, B UaCTHOCTH B OeCKOHEUHYIO
JIeCITUUHYIO IPO0B.

IIpuMeHATH pa3Ho00pa3HbIe CIOCO0bI M PHEMBI
BBIUHMC/IEHHSI 3HAUEeHHH JPOOHBIX BhIPA)KEHUH,
cojieprKaIux 0ObLIKHOBEHHbIE U [IeCITUUHbIE

Apo0Ou: 3aMeHSITh PH HEOOXOANMOCTH /IeCATUUHYIO

po0b

0OBIKHOBEHHOM U OOBIKHOBEHHYIO /1eCTUUHOM, PUBOAUTD
BbIpaKeHHe K ¢opme, HarboJsiee y00HOM [I71s1 BEIUMC/IEHUH,
1IpeoOpa3oBbIBaTh IPOOHBIE BHIDAKEHUS HA YMHOMKEHHE U
JleJieHre IeCATUYHbBIX Ipo0eit K 1eliCTBUSM C 11e/IbIMU
YKC/IaMHu.

IIpuBOAMTH YHC/I0BbIE M OyKBeHHbIE IPUMePHI CTeTIeH!
C HaTypaJIbHBIM TTOKa3aTesieM, OOBSICHSISA 3HAUeHUS
OCHOBaHWUsI CTeleHH! U MOoKa3aTeJisi CTerleH!, HaXOAUThb
3HaueHus crereHel Buja a” (a — moboe parioHaILHOe
UKCII0, N — HaTypalbHOe UKCJIO).
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PeanbHble
3aBUCUMOCTU. [ Ipsaimas
1 obpaTtHast
IIPOIOPLYIOHA/IbHOCTH

IToHMMAaThb CMBIC/T 3aMKCH OOMBIINX YKCe/T C TIOMOIIIBIO
JnecaTUUHBIX Apobeti u cTereHelt urciaa 10, npUMeHSATH UX
B peasibHbIX CUTYalUsIX.

IIpuMeHSTH NPU3HaKU JIe/IMMOCTHU, PA3/I0KeHUsI Ha
MHOXXUTEJIA HaTypaJIbHbIX UMCel.

PernaTh 3a/jauM Ha YaCTH, NIPOLI€HTHI,

TIPOTIOPIIMH, Ha HaXxoKieHue Apobu (TIporjeHTa) OT
BeJIMUUHBI U

BeJTMUMHBI 10 e€ 1podu (TTpolieHTy), Apobu (TporieHTa),
KOTOPBIN COCTaB/IsieT OfiHA Be/IMUMHA OT JIPYTOM.
IIpuBoANTH, pa30MpaTh, OLEHUBATh Pa3/IMYHbIE PelleHus,
3aMUCH pellieHui TeKCTOBbIX 3a/iau.

Pacno3HaBaTh U 00BSICHATD, ONTMPAsICh Ha OTpe/ie/ieHus,
TIPSIMO TIPOTIOPI[MOHA/IbHBIE ¥ 00PAaTHO MPOTOPIMOHATBHbBIE
3aBUCUMOCTU MEX/ly BeJTMUMHAMU; MPUBOAMTH MPUMeEPbI
3TUX 3aBUCHUMOCTel 13 peasibHOTO MUPA, U3 IPYTUX yueOHbIX
Tipe/IMeTOB.

PemiaTh NpakTUKO-OpHEHTUPOBAHHbBIE 33/jauM Ha Apobw,
TIPOLIEHTHI, TIPSIMY0 ¥ 00paTHYO MPOMNOPI[MOHATBHOCTH,
TIPOTIOPLIUHU

Anrebpanueckue
BBIPA)KEHUS

27

bykBeHHbIe
BbIpayKeHUSI.
[lepemeHHbIe.
Horyctrmble
3HaUeHUs
TepeMeHHbIX.
DOpMYy/JIbL.

OBnajerh aredpanuecKoii TEPMHUHOJIOTHEN Y CHMBOJTUKOM,
NMPUMEHATH €€ B IIPOIjecce OCBOeHUs yueOHOro MaTepHaria.
HaxoauTh 3HaueHUsi OyKBeHHBIX BbIpa)KeHUM TIPU
3a/]JaHHBIX 3HAUeHUSAX OYKB; BBITIO/IHATH BBIUKMCIEHUS T10
dbopmynam.

BbInoytHATH NIpeoOpa3oBaHus 1e/10T0 BhIpaXKeHUst

B MHOTOUJIEH MPUBeJIeHUEeM ITOA00HBIX
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c/1araeMbix,
PACKPBLITHEM CKOOOK. BBINO/IHATH YMHOKEHHE OZJHOU/IeHa
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[Tpeo6pa3oBaHue
OyKBeHHbIX
BbIDa)KEHUH,
pacKpeIThe CKOOOK 1
npuBefieHue
1OI00HBIX
C/laraeMblX.
CBoliCcTBa CTereHu
C HaTypa/bHbIM
MoKa3aTeJieM.
MHorouseHs!.
Cno>xeHue,
BbIUUTAHUE,
YMHO>KeHHe
MHOTOUJIEHOB.
Dopmyiibl
COKpAIL[éHHOI'0
YMHO>KEHUS].
Pasnoxenue
MHOTOUJ/IEHOB

Ha MHO>KUTEJTH

Ha MHOTOYJIeH ¥ MHOT'OUJIeHa Ha MHOT'OUJIeH, MPUMEHSITh
dbopmyibl KBaZipaTa CyMMBbI U KBaj[paTa pa3HOCTH.
OcyiecTB/AATH pa3/iokeHre MHOTOWIEHOB Ha MHOXKHTEJTN
ITyTEM BbIHECEHHMS 3a CKOOKH 00I11[ero MHOXXUTEJIS,
npuMeHeHust (HOpMYJIbl Pa3HOCTU KBa/[paToB, opMyJi
COKPAIL[EHHOI'0 YMHOXXeHMUS.

IIpumMeHSATH 1peoOpa3oBaHrie MHOTOU/IEHOB [jisl pellieHusI
Pa3/IMYHbBIX 3aZlau U3 MaTeMaTUKH, CME)KHBIX TIPeJMeTOB,
13 peasibHOW MPaKTHKH.

3HAaKOMHUTBHCH C HCTOPUEH Pa3BUTHSI MaTeMaTUKH

ypaBHEHI/IH " HEPABEHCTB4A

20

YpaBHeHue, TipaBu/ia
npeoOpa3oBaHus
ypaBHeHWUS,
PaBHOCU/IBHOCTD
yPaBHEHUM.
JIuHelHOe ypaBHEHHe

PemaTthb 1MHelHOe ypaBHEHHUE C OJJHOM TTlepeMeHHOU,
NMpUMeHsisl MPpaBUJia Nlepexo/ia OT UCXOJHOT0 YpaBHEHUS

K PaBHOCUJILHOMY eMy 6oJiee MPOCTOTO BU7A.

IIpoBepATH, SB/ISI€TCS I KOHKPETHOE YMC/I0 KODHEM
ypaBHEHUSI.

IToa0upaTh pUMepHI TIap YKCe/l, SIB/SIOMIUXCS pellieHueM
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JINTHEeMHOT 0 YPaBHEHUA C ABYMS IT€epEMEHHBIMU.
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C OIHOU TIepEeMEHHOM,
pellieHre TUHeNHbIX
ypaBHeHMi. PelieHune
3a/lau C MOMOLIbIO
yPaBHEHUM.
JIuHeriHOe ypaBHeHHe
C JAByMsI
repeMeHHbIMU U ero
rpaduk. CrucreMa
JBYX JINHEWHBIX
YPaBHEHUU C [IBYMS
repeMeHHbIMU

CTpouthb B KOOPAMHATHOM TIJIOCKOCTH IrpadvK JIMHEMHOT O
ypaBHEHUs] C [JBYMs  TlepeMEHHbIMH;  [OJb3YysCh
rpavKoM, MPUBOAUTH NMPUMePHI PellleHUs] YpaBHEHUSI.
HaxoauTh  peleHHe CUCTEMbl  JIBYX  JIMHEWMHBIX
YPaBHEHUM C IBYMSI TIepeMeHHbIMMU.

CocTaB/iATh U peliaTb YpaBHEHUE WU/U CUCTEMY
yPaBHEHUM MO YC/I0BUIO 3a/]Jaul, UHTEePIIPETUPOBAaTh

B COOTBETCTBUH C KOHTEKCTOM 3a/iaui MOTyYeHHbIU
pe3ynbTar

KoopauHaTbl ¥ rpaduKu.
@ YHKLUU

24

KoopauHara Touku
Ha TPSIMOM.
UucoBblie
TIPOMEXKYTKHU.
Paccrosinue mexny
[BYMsI TOUKaMH
KOOp/JMHAaTHOMU
MIPSIMOU.
IIpssmoyroJsibHas
cucTeMa KOOpJyHAT
Ha IJIOCKOCTH.
[TpumepsI rpaduKoB,
3a/laHHbBIX
dbopmynamu.

M300pakaTh Ha KOOPAWHATHOM MPSMOI TOUKH,
COOTBETCTBYIOLLIME 33/laHHbIM KOOp/IMHATaM, JTy4H,
OTpe3KU, MHTePBaJIbl; 3alMUChIBaTh UX Ha ajrebpanueckom
S3BIKE.

OTMeuaTh B KOOPANHATHOM NJIOCKOCTH TOUKHU 10
3aJlaHHbIM KOOpAMHATaM; CTPOUTh rpaduKu

HEeCJ/IO’KHBIX 3aBUCHMOCTEH, 3a/JaHHbIX (DOPMYJIaMH, B
TOM UYKCJIe

C MOMOIL[EI0 LIM(POBBIX JTaOOPaTOPUIA.

IIpumeHATH, U3yuaTh NPEUMYILeCTBa,
HHTepPNpPeTUPOBaTh rpadrueckuii criocob mpecTaBIeHUs
Y aHa/IM3a pa3Ho00pa3HoM XXKU3HeHHOW WH(hOpMalUH.
OcBauBaThb NOHATHE (PYHKLWH,

OBJIaJleBaTh (PYHKI[MOHA/ILHOM

TEPMUHOJIOTHEM.
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| Pacnio3HaBaTh MHelHYI0 QYHKIMIO y = kx + b,
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UreHue rpaduKoB
peasibHbIX
3aBUCUMOCTEM.
[TonsATUE QYHKLIMM.
I'padvik GhyHKIHUH.
CBoKcTBa (PyHKLMH.
JIuneriHast QyHKLMS.
[TocTpoeHue rpaduka
JTMHEeMHON (QYHKLUHU.

ONHMCHIBATh €€ CBOKCTBA B 3aBUCHMOCTH OT 3HaYeHUU

KO3 PuLeHToB k U b.

CtpouTts rpadguku MHeHHON QyHKUWW, QYHKLIMUA y = | X |.
Ncnonb3oBaTh U(poBbIe pecypchl /i TIOCTPOEHUS
rpamKoB (DYHKLIMA U U3yUeHHs UX CBOMCTB.

[TprBOAUTE MpUMeEDSHI JIMHEHMHBIX 3aBUCHMOCTEN B peaslbHbIX
rpoLieccax Y sIBJIEHUSIX

I'padvk pyHKLIMH
y=|x]|
[ToBTOpeHUe 1 0600IIeHe 6 [ToBTOpEHUE BbI0upaTh, IPUMEHSATH OLIeHUBATh CIIOCO0bBI CDAaBHEHUS
OCHOBHBIX MOHATHUU yrces1, BEIUMC/IEHUH, TIpeobpa3oBaHuil BbIpDayKeHUH,
Y MeTOZIOB Kypca pelleHus1 ypaBHeHUN.
7 Knacca, 060011eH1e Ocy1ecTB/IATH CAMOKOHTPO/Ib BBIOHIEMbIX [IeHCTBUM U
3HaHUU CaMOTIPOBEPKY pe3yJibTaTa BbIUKC/IeHUH, TTpeobpa3oBaHui,
MOCTPOEHUH.
Pemiath 3aiauM U3 peasbHOM )XU3HU, HIPUMEHSATH
MaTeMaTH4YeCKHe 3HaHUSA [JIs1 pellleHus 3a/a4 U3 JpyTrux
1peIMeTOB.
Pemath TeKCTOBbIe 3a/jaull, C)aBHUBATh, BIOUPATH
CIoCo0bI pPereHus 3a7aun
OBIIEE KOJIMYECTBO 102
YACOB I10
[TPOI'PAMME
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8 KJIACC
HaumeHoBaHue pa3zgena [KosmmuecTBo OcHoBHOe OcCHOBHbBIe BU/IbI ZIeSITeIbBHOCTHA 00yUaroIuxcst
(TembI) Kypca yacoB coziep>kaHue
Uuicsia U BBIUUCIeHUS. 15 KBagpaTHbIM KOpeHb ®opmy/IMpOBaTh OMpeje/IeHre KBaJpaTHOI0 KOPHS

KBasipaTHble KOpHU

v3 yurcia. [Toustue
00 uppalyoHaIbHOM
yrcie. [lecaTUUHbIE
TIPUOKEHHUS
MppaLOHaTbHBIX
yucesl.
[elicTBUTETbHBIE
yrcia. CpaBHeHUe
JIeICTBUTE/IbHbBIX
yucesl.

YpaBHeHue BUza

X = a.

CoucTBa
apubMeTHUeCKUX
KBa/IpaTHBIX KOPHEM.
[Tpeo6pa3oBaHue
YMC/IOBBIX
BbID&)KEHUH,
CoJleprKallux
KBa/lpaTHbIe KOPHU

13 yKciia, apuMeTHyeckoro KBaipaTHOrO KOPHSI.
IIpuMeHSATb OrepaLyio U3B/eYeHUs KBaZpaTHOTO KOPHSI
W3 UKCIa, UCTO/Ib3YH TTPU He0OX0AUMOCTH Ka/IbKYJIATOP.
OueHUBaTh KBa/ipaTHbIe KOPHU L{e/IbIMU UKMCIaMU U
JeCSITUYHBIMU IPOOSIMH.

CpaBHUBAaTh U YNOPAJ0UYHUBATH DALOHA/bHBIE

M UppalUyOHa/bHble 4YKC/a, 3alyCaHHble C
MOMOILIbIO KBaJJPaTHBIX KOPHEH.

HccieoBaTh ypaBHeHUe X° = d, HAXOAUTL TOUHLIE U
npUOMKEHHBIE KOPHU 1pH a > 0.

HccnepoBaTh CBOMCTBA KBa/IPaTHBIX KOPHEH, MPOBO/S
YKC/IOBbIE SKCIIEPUMEHTHI C UCI0J/Ib30BaHWEM KaJIbKy/ISTopa
(koMmIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apyU(pMeTHUeCKUX KBapaTHbIX
KOpHeH; MPUMeHSThb UX JJisi Ipeo0pa30BaHusi BbIPDayKeHUH.
BbINo/HATH Peo0pa3oBaHus BhIpAXXeHHUH,
cojlep>KalliiX KBa/ipaTHble KOPHU. BbipakaTh nepeMeHHbIe
13 reoMeTpUUeCcKUx U (prusndeckux GopmMyii.

BbIuMC/IATH 3HAaYeHUs BbIDAKEHU, COZleprKalluX
KBa/IpaTHble KOPHH, UCTIO/b3Ysl PU

HE0OXOUMOCTH KabKyJIATOP.

61



denepanbHas pabouas mporpaMmMa | MaremaTrka. 5-9 kmaccel (6a30BbIi

HNcnonbp30Barts B X04e pelleHusd 3aad4 3/1eMeHTapHbIe
npeacraB/ieHKs, CBA3dHHbIE C HPI/I6]II/I}KéHHI)IMI/I 3HAYeHUAMHA
Be/IMUHKH.

3HAKOMHTbCA C HCTOpI’IEﬁ Pa3BUTHUSA MdTEMATUKHU

Uuicsia ¥ BBIUMC/IeHUS.
CTreneHsb C 1[e/IbIM

CreneHsb C 1]e/IbIM
TI0Ka3aTeseM.

dopMy/IMpOBaThH ONpejesieHne CTeleHu C Le/IbIM
ToKasareJsieM.

rokKasaresieM CraHjapTHas 3anuch IIpeacTaB/IATH 3aMUCh OO/BIIMX U MaJIbIX UYHCET
yucsa. B CTaHJapTHOM BH/le. CpaBHUBATh YMC/la U BEJIMUUHBI,
Pa3mepnl 06H€KTOB 3aryvcaHHble C UCI0Jib30BaHueM crerieHu 10.
OKpY’KarolLero Mvpa Hcnonb30BaTh 3alIUCh YKCeN B CTAHAAPTHOM BUJE
(OT 371eMeHTapHBIX IS BbIpayKeHUS pa3MepoB 00BEKTOB,
YaCTUL] JN/TUTeTbHOCTH TIPOLIECCOB B OKPYJKarollleM MHpe.
[0 KOCMUYEeCKHX dopmMy/IHMpOBaTh, 3aNMUCHIBAaTh B CHMBOJ/IHYeCKOM (hopme
00BEKTOB), Y WIJIIOCTPUPOBATH MPUMepPaMHu CBOMCTBA CTeNeHU
[/TATE/IbHOCTh C L[eJIbIM [0Ka3aTeJsieM.
TIpOLIeCCOB IIpuMeHSATH CBOWCTBA CTeeH! JIjisl TpeoOpa3oBaHus
B OKDY)KalOllleM MHUDe. | BbIpa’KeHMH, Co/iepyKall[iX CTeIleH!U C Lie/IbIM
CBoWUCTBa CTerNeHn ToKa3aTeseM.
C Lie/TbIM MOKa3aTe/lleM | BbIMOJIHATH AeUCTBUSA C YMC/IaMU, 3alTMCaHHbIMU
B CTaH/IapTHOM BUJie (YMHOKeHUe, /leJieHre, BO3BeleHUe
B CTEIeHb)
Anrebpanyeckure KBagpaTHbiv Pacno3HaBaThb KBaJpaTHbIM TPEXU/IeH, YCTAaHAB/IUBATh
BbIpakeHUs1. KBaZipaTHbIN TPEXUJIEH. BO3MO>XHOCTb €r0 Pa3/IOKeHUsI HA MHOXKUTEJI.
TPEXUJIeH Pa3znoxenue PackiaabiBaTh Ha MHOXKUTE/IM KBaJ[paTHbIU TPEXUJIEH
KBa/J|paTHOI0 C HeOTpULIaTeIbHbIM JUCKPUMHUHAHTOM
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TpéxusieHa
Ha MHO>KUTeJIN

Anrebpanyeckue
BbIDd)KE€HMNS.
Anrebpanueckasi ApobOb

15

Anrebpanueckas
npo6b. JlonmycTUMbie
3HauYeHUs
TepeMeHHbIX,
BXO/ISATITAX

B anreOpanyeckue
BbIpaKeHMUS.
OCHOBHOE CBOWCTBO
anrebpanueckom
npobu. CokpairieHue
npobeii.

Cno>xeHue,
BbIUHTaHUE,
YMHOKeHUe U JiejieHre
anreOpanuecKux
Ipo0ei.
[Tpeo6pa3oBaHue
BbIpa)KEHUH,
coJieprKarimx
anrebpanueckue
Jipobu

3anuchIBaTh anrebpanueckre BuipakeHus. HaxoquTh
ob/1acTh orpe/iesieHUs paliiOHaIbHOTO BhIPayKeHUSI.
BbINO/THATH YKC/IOBbIE TIOJICTAHOBKHA U BBIYUC/IATH
3HaueHue pobU, B TOM UKCJIe C TIOMOIIbIO KalbKy/IAaTopa.
®opMy/THpPOBATh OCHOBHOE CBOMCTBO a/irebpanueckoi
Apoby 1 MPUMEeHATH ero /1Jisi ipeoOpa3oBaHust 1po0deit.
BbINo/THATH AeHCTBHS C anre6GpanuecKUMU ApoOSMHU.
[TpuMeHSTD TIpe0Opa30BaHysl BLIDAKEHUM [I7IsT pellieHUs]
3a/1au. BeipaxkaTh nepemMeHHbIe 13 GopMy (HU3NUeCKUX,
reoMeTpUUYEeCKHX, OTIMCHIBAIOI[UX OLITOBbIE CUTYALVN)
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YpaBHeHuUs U 15 KBagpaTtHoe Pacrnio3HaBaThb KBa/ipaTHbIe YDaBHEHUS.

HepaBeHCTBa. KBajipaTHbIe ypaBHeHue. HenosiHoe | 3amuchiBaTh GopMysy KopHeli KBaIpaTHOTO YpaBHEHMUS;

ypaBHEHUSI KBaJJpaTHOE pellaTh KBaJpaTHbIe YpaBHEHUS1 — TM0JIHbIE U HEIOJTHBIE.
ypaBHeHue. dopmyiia IIpoBoAuUTH MpoCTeNIIKe UCC/IeJOBAHUA KBA/IDaTHBIX
KOpDHeM KBaJ|paTHOTO ypaBHEHU.
ypaBHeHuUsi. TeopeMa PeinaTh ypaBHeHUsA, CBO/ISAIIMECS K KBAaJPAaTHbIM,
Buera. C TTOMOII[LIO TTPeoOpa30BaHU U 3aMeHOU TTepeMeHHOH.
PelieHue ypaBHeHU, Ha0/110/1aTh ¥ aHA/IM3MPOBATh CBSI3b MEXX/y KOPHSIMU U
CBOSILLIUXCS KO3(puLrieHTaMy KBaZpaTHOTO ypaBHEHMUS.
K KBa/[paTHbIM. dopmy/mpoBaThb TeopeMy BueTa, a Takxe 06paTHYIO -
[TpocTetimme ApobHO- | Teopemy, IPUMEHATb 3TU TeOPeMbI [/Is pelleHUs
palMOHa/IbHbIe 3a/au.
ypaBHEHUS. Pemiath TeKCTOBBIE 3aaUd a/IreOpaniuecKuM CriocoooM:
PellieHrie TEKCTOBBIX Nepexo/IuTh OT CJIOBeCHOW (POPMY/TMPOBKU YCJIOBHS 3a/jauu
3a/1au C MOMOLBIO K anrebpanueckou MOZe/id TyTéM COCTaB/IeHUsST YpaBHEHMUS;
KBa/IpaTHBIX pelaTh COCTaB/€HHOEe yPaBHEHWe; UHTePIPEeTUPOBaTh
ypPaBHEHUM pe3yJbTar.

3HAaKOMHUTBHCA C HICTOPUEH Pa3BUTHS anreOpsl
YpaBHeHUSs U 13 JluneliHOe ypaBHeHUe | Pacmo3HaBaThb JIMHEWHbIE YDaBHEHUS C

HepaBeHCTBA. CHUCTEeMbI
ypaBHEHUU

C IByMst
NepeMeHHbIMHU, ero
rpauk, npruMepbl
pellieHus1 ypaBHeHUI

B L|eJIbIX YMCJIax.
Permrenue cucrem Byx
JIMHEVHBIX ypaBHEHUU

JIBYMSI IepeMeHHbIMU.
CtpouTb rpauKy TMHENHBIX ypaBHEHUH, B TOM UKCIIe
HCN0/1b3ysl HH(poBbIe pecypchl.

Pa3MuaThb napasiesibHble U MepeceKaroluecs npsmble
0 UX yPaBHEHUSIM.

PemaTh CHCTeMbI [IBYX JIMHEHMHBIX YDaBHEHUH C JBYMS
repeMeHHBbIMU [0 CTaHOBKOM U CJI0)KEHUEM.
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C IByMst Pemiath TIpOCTeillle CHUCTEMbl, B KOTOPbIX
repeMeHHBIMU. OJJHO W3 ypaBHEHUI He SIB/ISIETCS JIMHeHbIM.

[Ipumepsl pelieHUst IIpuBoauTh rpa¢guuecKyr0 HHTEepIpeTaIuIo pellieHus
CUCTeM HeMHeHHBIX ypaBHeHHs1 C [ByMsl T[epeMeHHbIMH U CUCTEM
yYPaBHEHUM C IBYMs YPaBHEHUM C IByMsl lepeMeHHbIMHU.

TIepeMeHHbBIMH. PemiaTh TeKCTOBBIe 3a/ja4H anrebpanyeckum criocobom
['pacduueckas

WHTepIipeTaLys

YPaBHEHUS C IBYMSI
repeMeHHbIMU U
CUCTEM JIMHEUHBIX
YPaBHEHMI C

ABYMSI
repeMeHHbIMH.
PellieHrie TeKCTOBBIX
3a/1au C MOMOLIbIO
CHUCTeM ypaBHeHUU

YpaBHeHUs1 ¥ HepaBeHCTBa. 12 YucioBble @dopMy/IMpPOBaTh CBOMCTBA UMC/IOBLIX HEPABEHCTB,

HepaBeHcTBa HepaBeHCTBAa U UX WJUTFOCTPUPOBATh UX Ha KOOPAWHATHOM NPSIMOM, JOKa3bIBaTh
CBOMCTBa. anrebpanueckH.
HepaBeHcTBo € ofjHOM | IIpyiMeHAITH CBOMCTBA HEPAaBEHCTB B XO/le pellleHus 3a/au.
TepeMeHHOU. PemaTthb MHelHbIe HEPAaBEHCTBA C OHOU MepeMEeHHOM,
JIuneriHble n300pakaTh pellieHre HePaBeHCTBAa Ha YKC/IOBOU MPSIMOM.
HepaBeHCTBa C OJJHOM Pemiath CUCTeMbI JIMHEHHBIX HEPAaBeHCTB, M300paXkaThb
TepeMeHHOU U UX pellleHre CUCTeMbl HEPaBEeHCTB Ha UYKMC/IOBOU MPSIMOU

perieHre. Cucremsl
JIMHEWHBIX HePaBEHCTB
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C OJJHOU IepeMeHHOMN
Y UX pelleHue.
V306parkeHue
pelleHus JIMHEWHOT O
HepaBeHCTBA U UX
CUCTeM Ha YMCJIOBOH
NpsIMOU
O yHKIIUN. 5 [TonsiTue GyHKUUH. Hcnonb30BaTh PYHKI[MOHA/IBbHYIO TEPMUHOIOTUI0 U
OCHOBHbIe MTOHSTHS Ob6s1acTh oripefie/ieHUs] | CAMBOJIMKY.
Y MHO>XeCTBO Bb1uuc/isaTh 3HaueHUus QyHKIUH, 3a/laHHbIX (hOpMy1aMu
3HaueHu QyHKLIUU. (mpu HeOOXOAUMOCTH UCIIOMb30BaTh Ka/IbKYJ/ISITOD);
Criocobbl 3aiaHus COCTaBJ/IATH TaO/IULIBI 3HAUeHHI (YHKLIWH.
(bYHKLUH. CTpouTh N0 TOYKaM rpaguku QyHKIMH.
I'padvik pyHKLMH. OnuceiBaTh CBOMCTBA (DYHKLIMU Ha OCHOBE
CpoiicTBa (PyHKIIUH, eé rpaduueckoro npe/iCTaBIeHUSI.
UX OTOOpakeHue Vicnonb30BaTh (PyHKLMOHA/IbHYH TEPMUHOJIOTHIO U
Ha rpaduke CUMBOJIUKY.
HccnepaoBarhb npruMepsl rpadMKoOB, OTPAXKAOIIUX pPeasibHble
npoLecchl U siBfeHus. [IpUBoAMTH IpUMepBbI TIPOLeCCOB U
SIBJIEHUM C 3a/laHHBIMHA CBOKMCTBAMH.
Vicno1b30BaTh KOMIIbIOTEPHbIE IPOrpaMMbl
JJ1s1 IOCTPOeHUs rpa(UKOB (PYHKLIMI U U3yUeHHUsI UX CBOMCTB
DyHKLWY. 9 Urenue u noctpoenve | Haxoputhb ¢ moMombio rpadguka QyHKI[MY 3HaUeHHe OJHOU
Uric/ioBble PyHKIUN rpauKoB QyHKILIMA. 13 pacCMaTpPUBAeMbIX BEJIMUKH I10 3HAYEHUIO JIPYTOH.
[Tpumepsi rpauKoB B HecnoXHBIX C/Tyuyasix BeIpaxaThb ()opMyJIoi 3aBUCMMOCTb
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byHKIuH,
OTpaXkaroluX
peasibHbIe TIPOLIeCCHI.
@ YHKLIUH,
OTKCHIBAIOILIVE
MIPSIMYIO U
obOpaTHyt0
MPOIOPLIMOHAJIbHBIE
3aBUCHUMOCTHU, UX
rpaukmy.

I'paduk GyHKLIM
y =X

@ YHKLUU
Yy = Xz:y = XS)
y= my=|x|;
rpaduueckoe peleHue
YPaBHEHUM U CUCTEM
ypaBHEHUM

MEeXXJy BelTMYMHaAMHU.

OnuceIBaTh XapakTep U3MeHeHUs1 OJHOU BeJIMUUHbI

B 3aBUCHMOCTH OT U3MEeHEeHUsI IPYTOM.

Pacno3HaBarhb BY/ibl U3yuaeMbix ¢yHKIMi. IToka3biBaTh
CcXeMaTHU4YeCcKHM T10JI0’KeHre Ha KOOPJMHAaTHOM TIJIOCKOCTU
rpadukoB QyHKIMM BUga: y = X,y =x5,y = 1,y = |x|.
Hcnonb3oBaTh (PyHKIMOHATILHO-TPaduuecKue
npe/icTaB/IeHNs /1Jis1 PeLleHus1 U UCC/IeI0BaHusl ypaBHEeHUN U
CUCTEM YpaBHEHUU.

IIpumeHATH HH(POBHIE PecypChl 1715 TOCTPOEHUS
rpaduKoB GhyHKIMMI

[ToBTOpeHUe 1 0600IIeHNEe

IToBTOpEHUE
OCHOBHBIX TIOHSITUM U
MeTOZ|0B KypCOB 7 U 8
KJ1acCoB, 000011[eH1e
3HaHUU

Bb10MpaTh, NPUMEHATH, OLIEHUBATh CIIOCO0BI CPAaBHEHUS
qurces1, BEIUMC/IEHUH, TIpeobpa3oBaHuil BbIDAKEHUM, PellieHust
yPaBHEHUM.

OcyiecTB/AATbD CAMOKOHTPOJIb BBINOTHSIEMBIX JeHCTBUN U
CaMOTIPOBEPKY pe3y/ibTaTa BEIUMC/IEHUH, TTpeobpa30BaHUM,
TTOCTPOEHUM.

PeinaThb 3a/jauM U3 peajlbHON )XM3HU, NPUMEHATH
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MaTeMaThueCcKue 3HaHUs /15 PeIlleHus 3a/jau U3 JPyruxX
TIpe/IMeTOB.

Pemiath TEKCTOBBIE 3a/lauH, CDAaBHHBATh, BLIOMPATH
CIOCO0BI perieHys 3a/1auu

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOT'PAMME

102
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9 KJ/IACC
HaumenoBaHnue pa3sgena  |KomuuecTtBo OcHoBHOe OCHOBHBIe BU/IbI ZIeSITeTbBHOCTHA 00yUaroIuxcst
(TembI) Kypca YacoB coziep>XaHue

Yricsia ¥ BBIUKC/IEHUSI. 9 PanoHaneHble uncna, | Pa3BuBaTh Mpe/CcTaB/IeHHs O YMC/IaX: OT MHOXKeCTBa

[leriCTBUTEIbHBIE YKCIIA vppalyoHaibHbIe HaTypaJbHbIX UKCeJI 0 MHOXXeCTBa [|eMCTBUTE/IbHBIX UHCel.
yKc/ia, KOHeYHbIe U O3HaKOMUTBCS C BO3MOXXHOCTBIO MPe/ICTaBIeHUs
OeckoHeuHbIe JeMCTBUTE/ILHOTO UMC/ia Kak OeCKOHeUHOM /1eCATUUHOM
JecsITUUHbIe JpO0U. Jpo0U, MPUMEHSITh JIeCSITUUHbIe TTPUO/KeHUs
MHO0>XXeCcTBO paLMOHA/IbHBIX U UPPALMOHA/IBHBIX YMCe.
JleACTBUTE/TbHBIX MN300paxars /elicTBUTe/IbHbIe UKC/la TOUKaMU
yucer; KOODAWHATHOM TIPSIMOM.
JeMCTBUTE/TbHBIE 3anuchiBaTh, CPABHUBATh U YNOPSA/0UMBATH
ymc/a Kak JleMICTBUTE/IbHBIE YHCJIa.
beckoHeuHbIe BbINO/IHATH, CoueTasi yCTHbIE U MMCbMEeHHbIe TIPUEMBI,
JecsITUYHbIe IPOOU. apugMeTHUecKue AelCTBUA C PalMOHA/JIbHBIMU YMC/IaMU;
B3aumHo HaXO0/JUTh 3HaUEHUs CTereHe! C Lje/IbIMU N0Ka3aTeIsIMU U
OZIHO3HAYHOe KOPHEl; BBIYMC/IATh 3HAUEHUS YMC/IOBbIX BbIPa’KEHUM.
COOTBETCTBUE MEXY ITosyuyuTs npejcTaB/ieHHe O 3HAUUMOCTH
MHO>XeCTBOM JleICTBUTE/IbHBIX YMCE B MPaKTUUECKOW [1eATe/TbHOCTH
JleCTBUTETbHBIX yesioBeKa.
yucea U MHOXKeCTBOM AHanu3MpoBaTh M Ae/1aTh BBIBOJABI O TOYHOCTU
TOUEK KOOpAMHATHOU TIpUOIVKeHHs eMCTBUTETHHOTO UKMC/Ia TIPU pPellleHrur
TIPSIMOM. 3a/1au4.
CpaBHeHue OKpyraaTh 1eUCTBUTEe/IbHbIE UMCJ/1a, BBIMOJIHATH
[IeHiCTBUTE/ILHBIX UKCes1, | MPUKHM/KY pe3yJ/bTaTa BLIUMC/ICHUH, OI€HKY 3HAaUeHU
apubMeTUUeCKre
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JIeCTBUS

C JeMCTBUTE/IbHBIMU
YKMC/IaMU.
[TpubmKéHHOE
3HaueHue Be/INUUHbI,
TOUHOCTh
TIPUOTIKeHUSI.
OxpyrieHue yucerl.
IIpykyKa v OLjeHKa
pe3yJ/bTaToB
BbIUKC/IEHUH

UM CJIOBBIX Bpra)KEHHﬁ.
3HAKOMHUTbCA C PICTOpPIEﬁ Pa3BUTHA MATEMATUKHU

YpaBHeHuUs U
HepaBeHCTBa. YPaBHEHUS C
OZIHOM TIepeMeHHOU

14

JIuHerHOe ypaBHEHUe.
PellieHne ypaBHeHUH,
CBOJSIIUXCS

K JINHEUHBIM.
KsazpartHoe
ypaBHeHue. PerieHue
ypPaBHEHUH,
CBOZSIINXCS

K KBa/IpaTHBIM.
bukBaznpaTHbie
ypPaBHEHHUS.

[Tpumepsl pereHust
ypaBHeHUH TpeThen

Y YEeTBEPTOM CTereHeu

OcBauBaTh, 3alI0MMHAThH ¥ PUMEHATH rpaduueckue
MeTO/bI [IPU pellieHWY YpaBHEHUM, HepaBeHCTB U UX
CUCTEM.

Pacno3HaBarh 1je/ible 1 IpoOHbIe YPaBHEHHUSI.

PemaTth /iMHelHbIe U KBaJipaTHbIE YPABHEHMS,
ypaBHeHUsI, CBOJSIIMECS K HUM, TIpocTekiiire 1pobHo-
paLoOHa/IbHbIe YpPaBHEHMUS.

IIpep/iaraTh BO3MOKHbBIE CITOCOOBI pelleHus
TeKCTOBBIX 3a/lay, 00CY>K/JaTh MX U PelllaTh TeKCTOBbIE
3alauy pa3HbIMU CTIocobamM.

3HaKOMMTBCA C HCTOPHEN Pa3BUTHUS MaTeMaTHUKU
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pasyioKeHUeM

Ha MHO>XUTeJIH.
Perienue pobHo-
palMOHaTbHBIX
YPaBHEHUM.

PelieHvie TeKCTOBBIX
3a/1a4 anreOpanuecKum
MeTO/IOM

YpaBHeHUd U
HepaBeHCTBa. CHUCTeMbl
ypaBHEHUU

14

YpaBHeHue C AByMs
repeMeHHbIMU U ero
rpaduk.

Cucrema ByX
JIMHEVHBIX YpaBHEHUH
C AByMSI
repeMeHHbIMU U eé
pellieHue. PelieHuve
CUCTEM [IBYX
yPaBHEHMM, OJJHO

13 KOTODBIX JIMHEWHOE,
a pyroe — BTOPOU
CTeTeH!.
['padprueckas
VIHTepIIpeTaLys
CHUCTeMbl YpaBHEHUH

C IByMs1 [IepeMeHHbIMHU.
PerieHvie TeKCTOBBIX

OcBauBaTh U NPUMEHATH ITPUEMBI PEIIeHHUSI CHCTEMBI
JIBYX TMHEWHBbIX YpaBHEHUH C IBYMSI TIepeMeHHBIMU U
CUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHe He
SIBJISIETCS] TMHEWHBIM.

Hcnonb3oBarh QyHKI[MOHA/IbHO-Tpaduueckue
TIpe/ICTaB/IeHYsI /IS pellleHusA ¥ MCC/IeA0BaHUs YpaBHeHUN
Y CUCTEM.

AHa/M3UPOBATh TEKCTHI 33/]a4, PeliaTh UX
anrebpanuecKuM CriocoO0M: MepexoAuTh OT CJIOBECHOMN
(hOpMYTUPOBKY yCJIOBHUS 3a/laui K ajrebpanueckoi Moiesmn
MyTEéM COCTaBJ/IEHUSI CUCTEMbI YpaBHEHUH; pemaTh
COCTaBJIEHHYIO CHCTEMY ypaBHEHUI; HHTePNPeTHPOBATh
pe3yJibTart.

3HAKOMHUTBHCA C UICTOPUEH Pa3BUTHS MaTeMaTHKH
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3a/1a4 anreOpanueCcKum
criocobom

YpaBHeHUs U 16 Yucnosble Yurars, 3a1UCbIBaTh, IOHUMATh, HHTEPNIPeTHPOBATH
HepaBeHCTBa. HepaBeHcTBa HepaBeHCTBa U UX HepaBeHCTBa; UCI0JIb30BaTb CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBa. BbIno/HATH NIpeobpa3oBaHusi HEPaBeHCTB, UCI0/Ib30BaTh
JIuHeliHble [uist ipeobpa3oBaHus CBOMCTBA YMC/IOBBIX HEPABEHCTB.
HepaBeHCTBa Pacno3HaBaTh /IMHeNHbIe U KBaJlpaTHble HePaBeHCTBaA.
C OJHOU PemaThb MvHeliHble HepaBeHCTBA, CUCTEMbI JIMHEUHBIX
repeMeHHOU U UX HepaBeHCTB, CUCTeMbl HePaBeHCTB, BK/TFOUAOIUX
peleHue. KBa/IpaTHOe HepaBeHCTBO, U pelllaTh UX; 00Cy)KJaTh
CucTeMbl TMHEUHBIX T10JIy4YeHHbIe pelleHus.
HepaBeHCTB C OJHOU M300pa)kaTh pellleHre HepaBeHCTBA U CUCTeMbl HepaBEeHCTB
TiepeMeHHOU U UX Ha YUCJIOBOM MPSIMOW, 3alIUCBHIBATD pPelleHre C MOMOILbI0
peleHue. CHMBOJIOB.
KBagpaTHsble PemiaTh KBa/paTHbIe HEPAaBEHCTBA, UCIIO/b3Ys
HepaBeHCTBa U UX rpayueckue npejCTaB/IeHusI.
peleHue. OcBauBaTh ¥ NPUMEHATHb HepaBeHCTBa [IPY peLleHn!
I'padpmueckas pas/IMuUHbIX 3a/a4y, B TOM YUCJ/ie TIPaKTUKO-
VIHTepIIpeTaLys OpHWeHTUPOBAHHBIX
HepaBeHCTB U CUCTeM
HepaBeHCTB C ABYMs
TiepeMeHHbIMU
D yHKLUU 16 KBagpatrunas Pacno3HaBaTh BU/bl M3yyaeMbIX (DYHKIIWM;

dbyHKIus, eé rpaduK U
cBoiicTBa. [Tapabomna,
KOOpZMHATHI BepPIIHbI
napabosbl, 0Ch

WUTIOCTPUPOBATh CXeMaTHUYeCKH, 00 bACHATH
pacriosioykeHre Ha KOOPAWHATHOM T/IOCKOCTU
rpa(MKoB —

byskumii Buga: y = kx,y = kx+ b,y = ,y = x;,
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CMMMETPHUH apabonbl. | y =x* y= x,y =|x|B 3aBUCUMOCTH OT 3HAUYEHUIA

['paduiky byHKIIMIA: K03 PUITM¥HTOB; OMMCHIBATh UX CBOMCTRBA.

y =kx, Pacno3HaBaTh KBaIpaTUUHYIO (QYHKLIMIO T10

y= kx + b, dopmye. IIpuBoAUTH PUMeEPHI KBaIPaTUUHbBIX

y = k_z 3aBUCHMOCTEN U3 peasibHOM XKU3HU, (DU3UKU,

X reoMeTpUHU.

y = X3 BoIgB/IATH 1 0000111aTh 0COOEHHOCTH

y = X, rpadyka KBaJpaTU4yHOM (QYHKLUK y = ax* +

y= bx + c.

y = \1/ x| Ctpourb 1 H300pakaTh cxeMaTHYeCKHU rpadyku
KBa/IpaTUYHBIX (DYHKLIUM, 3aJaHHBIX (POpMYy/IaMu BHUJa
y=ax’,y=ax’+q,y=a(x +p),y=ax’+bx +c.
AHaMM3UPOBaTh U NMPUMEHSATH CBOMCTBA U3yUeHHBIX
GyHKLMI 17151 UX TIOCTPOEHHSs1, B TOM YMCJIe C TIOMOLL[bIO
L[M(POBBIX PECYPCOB
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YuicioBblie
110C/IeJ0BaTe/IbHOCTU

15

[ToHsATHE UKC/IOBOU
roc/ieloBaTeIbHOCTH.
3azaHve
10CJie/0BaTeTbHOCTU
pPEeKyppeHTHOU
dbopmyiiol u

¢dbopMysI0i1 n-ro usaeHa.

ApupmeTtnueckas u
reoMeTpuyeckas
IIPOrPecCUu.
@opMmyibl n-ro 4ieHa
apudMeTUUeCKON 1
reoMeTpuYecKomn

OcBauBaTh U MPUMEHATH UHEKCHbIe 0003HaUeHNs,
CTPOMTDH pedeBble BHICKA3bIBAaHUSA C UCI0/Ib30BaHUEM
TePMUHOJIOTUU, CBSI3aHHOM C MIOHATUEM
1oc/ie/JoBaTeTIbHOCTH.

AHanu3upoBaTh PoOpMyJy n-ro ujaeHa
10C/Ie/I0BaTeTbHOCTU UK PEKypPPeHTHY0 (hopmyty

U BBIUMC/IATH WieHbI 0C/e0BaTe/IbHOCTeH, 3aJjaHHbIX
3TUMU (OpMy/IaMHU.

Y craHaB/1MBaTh 3aKOHOMEPHOCTD B [IOCTPOEHUU
T10C/1e/I0BaTeTbHOCTU, €C/TU BhIMMCAHbI ITepBbie HECKOIBKO
eé Y/IeHOB.

Pacno3HaBarth apru(MeTUUeCKyr0 U reOMeTPUUeCKYHO
TIPOrpecCuy MpH Pa3HbIX criocobax 3a/iaHusl.
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TPOrpeccrid, CyMMbI
TIepPBbIX N U/IEHOB.
V300pakeHHe UIeHOB
apudMeTUUeCKON 1
reoMeTpUYeCcKOou
MPOrpeccrii TOUKaMu
Ha KOOpP/JJMHaTHOM
TIJIOCKOCTH.
JIMHeWHbIN U
5KCIMOHEHLIUa/TbHBIN
pOCT.

C10>KHBI€e TIPOLIeHTHI

PeraTsb 3a1auy C UCI0/ib30BaHKeM (hOpMYJT N-ro ujieHa
apudMeTHUUeCKOl 1 reoMeTpUUeCcKoi Tporpeccui,

CyMMBbI TIEPBBIX N UJIEHOB.

M300paxars ueHbl 1I0C/Ie0BaTe/IbHOCTH TOUKaMHU

Ha KOOPAWHATHOM TJIOCKOCTH.

PaccmaTpuBath npuMepbl  MpPOLECCOB H
SIBJIEHMU U3 PeabHOM >XU3HM, WLIHOCTPUPYIOILINE
W3MeHeHWe B apu(pMeTHUeCKOW MpOrpeccuu, B
reoMeTpu4ecKou

TIpOrpeccru; n300pa)kaTb COOTBETCTBYIOIIYE 3aBUCUMOCTH
rpaduuecku.

PermiaTh 3a/jauM, CBsi3aHHbIE C YUC/IOBBIMU
N0CJIe/J0BaTeIbHOCTSAMHM, B TOM YMCJIe 33/lau¥ U3 peasbHOU
JKWA3HU C UCTO/b30BaHMEeM LIU(PPOBBIX TeXHOIOTUH
(371eKTPOHHBIX Tab/Iu1], TparueCcKoro KaabKyasTopa | T.I1.).
Pemarhb 3a/1auy Ha C/I0)KHBIE MPOLIEHThI, B TOM YUC/Ie
3a/lau M3 peasibHOW MPAKTUKHU (C UCT0/Ib30BAaHUEM
KaJ/IbKY/ISITOpA).

3HAaKOMMTBCA C MICTOPHEN Pa3BUTUsI MaTeMaTHUKU

[ToBTOpeHue, 06001IeHME,
CcrCTeMaTH3aL|ysl 3HaHUM

35

Yucna u
BbIUMC/IeHMs (3aMKCh,
CpaBHeHHe, [1eMCTBUS
C [1eHiCTBUTEe/IbHbIMU
yKrCcaMu, YMCIOBast
TipsiMasi; TIPOLIeHThI,
OTHOIIIeHUS,
TTPOTIOPIINY;

OnepupoBaTh NOHATUSIMH: MHOXXECTBO, TIOJJMHOXECTBO,
orepalyy HaJi MHO>XKeCTBaMH; MCIO0/Ib30BaTh rpaduueckoe
TIpe/ICTaB/IeHrie MHOYKECTB ISl OTIMCAHUS PeasTbHbIX
TIPOLIECCOB U SIBJIEHUH, TP PeIieHnH 3a/jau U3 [PYTUX
yueOHBIX MpeMeTOB.

AKTya/M3upOBaTh TEPMUHO/IOTHIO U OCHOBHBIE
AelCTBHSA, CBSI3aHHbIE C YMC/IAMH: HaTypabHOE UHCIO,
TIPOCTOE U COCTAaBHOE YKCJIA, AeTUMMOCTh HaTypa/lbHbIX
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OKpYTJIeHUe,
IpUOJIKEHHe,

OL|eHKa; pelleHue
TEKCTOBBIX 3a7jau

yKceJ1, MPU3HAKU [1eJTMMOCTH, LieJioe YUCJI0, MOZYJIb YMCIIA,
0OBIKHOBEHHasI U JleCsiTUUHasi [poOU, CTaHJAPTHBIN BUJ
ynciia, apupMeTHYeCKUid KBaJpaTHbIA KOPEHb.
BbINO/IHATH AeMCTBUA, CDABHUBATH U YNIOPSA04YNBaTh

apupMeTHYeCKUM YKc/a, pe/CTaB/IsTh YKMC/ia Ha KOOPIWHATHOM MPSIMOH,
crioco6om) OKPYTJISITb UUC/Ia; BHIMO/JTHATH NPUKUAKY U OLIeHKY
pe3y/bTaTa BbIUKMC/IE€HUM.
Pemathb TeKCTOBbIE 3aJjauH apupMeTHYeCKUM CII0COO0OM.
Pemarhb npakTHuyecKue 3aiauu, Cofiep>Kalijie MpoLeHThI,
JIOJTY, YaCTH, BbIp@KAOII[Kie 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pacCTOsIHUE, [jeHa — KOJINYeCTBO — CTOMMOCT,
00BEM paboThl — BpeMsi — MPOU3BOAUTETHLHOCTb TPY/A.
Pa3bupaTh peasnbHble KU3HEHHbIe CUTYaL[UH,
(hopMy/TMpOBATh VX Ha SI3bIKE MaTeMaTHKHY,
HAXO0/JUTh pellieHre, IPUMeHsIsl MaTeMaTUYeCcKU arrapar,
HHTEepPIpPeTHPOBATh pe3y/bTaT
Anredpanueckue OnepupoBaTh NOHATUSMH: CTeTeHb C 1]e/IbIM
BbIPpa)KeHHS roKasaresieM, apupMeTHYeCKU KBaJpaTHbIN
(rpeobpa3oBaHue KOpeHb, MHOTOUJIeH, anrebparnyeckast Apoob,
anreOpanueCcKux TOXKIeCTBO.
BbIpa)KeHUIA, BbINO/THATH OCHOBHbIE AefCTBHUSA: BbIOIHATH PaCUEThI
JIOTyCTUMBbIe o (opmysam, mpeoOpa3oBbIBATH Lie/ible, IPOOHO-
3HaUeHus) paLMOHa/IbHbIe BbIPaKeHUsI U BbIDAYKEHUSI C KOPHSIMH,

peanun30BbIBaTh PAa3/I0KeHHe MHOTOU/IeHa Ha MHOXKUTEJIH,
B TOM UMCJIe C UCTI0JIb30BaHUEM (POpMYJT pa3HOCTH
KBa/J[paTOB M KBaZipaTa CyMMbI U pa3HOCTH; HaXOAUTh
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JIOTYCTUMble 3HaUeHUs TIepeMeHHbBIX J1sl IpoOHO-
paLMOHa/IbHBIX BbIpa)KeHUM, KOPHEM.

MojenpoBaTth C OMOLLbLI0 (OPMYJT peasibHble MPOLIECChI
Y SIBJIEHUS

DyHKIMH
(moctpoeHue,
CBOKCTBA U3y4YEHHbIX
yHKIMH;
rpauueckoe pelieHue
yPaBHEHUM U UX
CHCTEM)

OnepupoBath NOHATUAMM: QYHKLIUS, rpaduK QYHKIMH,
HYJ/I1 OYHKI[UH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
TIPOMEXKYTKU BO3pacTaHusl, yObIBaHMs, HanbobIliee U
HauMeHbIllee 3HaUeHUs PYHKLIU.

AHaTM3UPOBaTh, CPAaBHUBATh, 00CY)KaTh CBOWCTBA
(byHKLIUNA, CTPOUTH UX TPa(UKU.

OnepupoBaTh NOHATHAMM: TIPsIMasi TIPOTIOPLIMOHA/IBHOCTb,
oOpatHasi TpoTOpLIMOHA/IBHOCTD, TMHeHast QyHKIKS,
KBaZipaThuHasi GyHKIMS, mapabosia, TunepOoiia.
Hcnonb3oBaTh rpadMKH /1/is Onipe/ie/ieHus: CBOMCTB,
TIPOLIeCCOB U 3aBUCUMOCTEM, /ISl pellleHus 3a/iau U3 IPyTyux
yueOHbIX MpeZIMeTOB U peabHON )KU3HU; MOJAeTUPOBaTh

C TIOMOII[bI0 IPa(MKOB peasibHbIe MPOLIeCChl U SIBJIEHUSI.
Boipaxkatb (h)opMy/IaMH 3aBUCHMOCTU MeXKAY BeTMUMHAMHU

OBILIEE KOJIMYECTBO
JACOB 110 ITPOI'PAMME

119
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DOEAEPAJ/IBHASAI PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

(ID 490230)

IIOACHUTEJIBHASA 3AIIMCKA

['eomeTpUsi Kak OJWH W3 OCHOBHBIX Pa3/le/i0B IIKOJbHOW MaTeMaTUKH, UMEeIOL[Un
CBOeM 11e/bl0 00ecrieunTh M3ydyeHWe CBOWCTB W pa3MepoB (UT'Yp, MX OTHOIIEHUH U
B3aMMHOe pacIlO/IoKeHue, ONUpaeTcss Ha JIOTUYeCKyro, [O0Kas3aTe/lbHYI JIMHUIO.
LleHHOCTb W3y4yeHUsT TeOMETPUM Ha YPOBHE OCHOBHOTO o6Iero obpa3oBaHus
3aK/IF0UaeTcsi B TOM, UTO OOyUarol[Uiicsi YUWUTCS TIPOBOAUTL [lOKa3aTebHbie
pacCy’K[eHusi, CTPOUTb JIOTUUeCKUe YMO3aK/lOueHusl, [O0Ka3blBaTb MWCTUHHbIE
YTBEPXAEHUS U CTPOUTH KOHTPIIPUMEPDI K JIO’KHBIM, TPOBOIUTHL PaCCY KAeHUs
«OT TIPOTUBHOTO», OT/IMYaTh CBOWMCTBA OT TMPH3HAKOB, (OPMYJHUPOBaTh OOpaTHBIE
yTBePXKIEeHUs.

BTopoli LIeHHOCTBbIO HW3YyuUeHHsI TeOMEeTPUM SIB/ISIeTCS MCI0/Ib30BaHUEe e€ Kak
VHCTPYMEHTa TIpU peIIeHWX KaK MaTeMaTUYeCKWX, TaK M TMPaKTUYeCKUX 3ajad,
BCTPEYAIOLUXCS B peasibHOM Ku3HU. OOyJarou[uiics JO/DKeH HayUUThCSl OTPee/uTh
reoMeTpuyeckyro (urypy, onucaTb CJIOBaMM [aHHbIM UYEPTEX WM DUCYHOK, HaWTH
TJIOIIAb 3€MeTbHOTO y4acTKa, pacCuuTaTh He0OXOJUMYI0 [JIMHY OITOBOJIOKOHHOTO
Kabensi v TpeOyemble pa3Mepbl Tapa)ka [jisi aBTOMOOHW/sS. DTOMYy COOTBETCTBYeT
BTOpasi, BBIYMC/MUTENbHAs JIMHUA B HW3y4YeHUM reoMetpud. [Ipu pelieHun 3ajau
MPaKTHUUeCKOTO XapakKTepa O0yuarol[UiCcs YUUTCS CTPOMTh MaTeMaThuyeckue MOZeTd
peaslbHbIX KU3HEeHHbIX CUTYal[ui, TIPOBOUThL BbHIUMC/IEHUS U OLleHUBaTh a/|eKBaTHOCTb
TIOJTyUYE€HHOT0 pe3yJbTaTa.

KpaitHe Ba)kKHO TOAUEPKHMBAaThH CBA3M TeOMETPUM C [PYTUMH yueOHBIMU
rpeiMeTaMl, MOTUBUPOBATb MCIIOJIb30BaTh OMpeJesieHusi TeoMeTpuuYeckux (uryp u
MOHSATUM, JEMOHCTPHUPOBATh NPUMEHeHUe MOJydeHHbIX YMeHUU B (PU3MKe U TeXHUKe.
OTu CBsi3u Haubosee sSpKO BUAHBI B TeMax «BekTopbl», «TpuroHomerpryeckue
COOTHOLIeHUs», «Metog KoopavHaT» U «Teopema IIugaropa».

YuebHblli Kypc «['eoMeTpusi» BK/IHOYaeT C/ie[yOlle OCHOBHbIe pasjesbl
cojepkaHus: «l'eomeTpuueckre ¢GuUrypel W UX  CBOMCTBa», «VI3MmepeHue
reOMeTpUUeCKUX BeIUUMH», «/]eKapTOBbl KOOPAMHATHI Ha IJIOCKOCTW», «BeKTOophI»,
«[IBYDKeHUS TIJIOCKOCTH», «IIpeobpa3oBaHust 1oA00Hs».

OO01ijee uyuCIO YacoB, pPEKOMEHJOBAHHBIX [Jii W3yueHUs y4yeOHOTO Kypca
«['eomeTpusi», — 204 yaca: B 7 kiacce — 68 uacoB (2 yaca B HeZiesit0), B 8 Kiacce —
68 uacoB (2 uaca B Hezient0), B 9 Kiacce — 68 yacoB (2 uaca B HeJle/o).
[Tpoananu3upoBaB pe3ynbTaTthl BIIP u OI'D 3a 2024-25 yueOHbIN rofi MPUIIUTA K BLIBOY,
YTO yvall[ecsl UCIIbITBIBAKOT TPYAHOCTHU IPU BbINOJHeHWH 3ajanni 15 -18, 23 — 25 KM
OI'3. B cBsA3M € 3TUM /[i71s1 U3yUYeHUsl reoOMeTpUM B 9-X Kiaccax zobasseHo 0,5 yaca.
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COJEPXAHUE OBYUEHUSA
7 KIIACC

HauvaneHble moHATHA reoMeTpyn. Touka, mpsiMasi, OTpe3oK, Jiyd. YToJ1. Buab! yriios.
BeprukaneHble ¥ CMexHble yribl. buccektpuca yria. JIomaHas, MHOTOYIOJIbBHUK.
[TapasniennbHOCTL ¥ EPHEHAUKYISIPHOCTD TIPSIMBIX.

CummeTpuuHble (Gurypsl. OCHOBHBIE CBOMCTBA 0OCeBOM CUMMeTpuu. [IprmMepbl
CYMMEeTPHUHU B OKPY KarolleM Mupe.

OCHOBHbIE TIOCTPOEHUS C MOMOILBIO LIUPKYJ/ISL U TMHEUKU. TpeyronbHUK. BeicoTa,
MeZiaHa, OMCCeKTprca, X CBOMCTBA.

PaBHOOe/[peHHbI ¥ paBHOCTOPOHHUM TPeYyro/ibHUKU. HepaBeHCTBO TpeyrobHUKA.

CBoOlCTBa W TIpM3HAKW pPaBHOOEIPEHHOIrO TPeyrojbHWKA. IIpu3HaKHW paBeHCTBA
TPeyroJIbHUKOB.

CBolCTBa MU MPU3HAKW Mapa/jie/bHbIX MpsMbIX. CyMMa yIJIOB Tpeyro/bHHUKa.
BHeliHue yriisl TpeyroJyibHUKaA.

[IpssMOyTO/IbHBIA ~ TpeyroabHUK.  CBOWCTBO  MeAWaHbl  MNPSIMOYTOJBHOTO
TPEYro/ibHUKa, MPOBEJEHHOW K TUIOTeHy3e. IIpuM3HaKW paBeHCTBa MNPSIMOYTO/IbHBIX
TPeyroJibHUKOB. [IpSIMOYTOJIbHBIM TPEYTOJIbHUK C yrjioM B 30°.

HepaBeHcTBa B reomMeTpvu: HepaBeHCTBO TPeEYroJibHMKA, HEPaBEHCTBO O JJjIMHE
JIOMaHOM, TeopeMa O OosblieM yrje u Oosibllleld  CTOpPOHe TpEYTroJbHUKA.
[TeprieHAMKYJIAp ¥ HAK/IOHHAS.

['eomeTpuueckoe MecTo Touek. buccekTpuca yria v cepeiMHHBIN TepPIrieHIUKY ISP
K OTPe3KYy KakK reoMeTphuueCcKre MecTa TOUekK.

OKpY>KHOCTb U KPYT, XOpZa U AuaMeTp, UX CBOUCTBA. B3auMHoe pacrosioxeHue
OKPDY)KHOCTM U TmpsiMoM. KacarenbHasi M ceKyljasi K OKPY>KHOCTU. OKpY>KHOCTB,
BIMCaHHasA B yroJji. BrivcaHHas U onvcaHHasi OKPY>KHOCTH TPeyroJIbHUKa.

8 KVIIACC

YeTbipéxyroapHUKU. [lapariesiorpaMm, ero Tpu3Haku U CBoicTBa. YacTHbIe

CJ/lydau TiapasiiesiorpaMMoB (TIPSIMOYTOJ/IbHKK, POMO, KBaZipaT), UX TIPU3HaKU U
cBoricTBa. Tparerusi, paBHOOOKasi Tparelysi, eé CBOMCTBA U MpU3HaKu. [IpsiMmoyrosibHast
Tparerys.

Meton, ynaBoeHus MeauaHbl. lleHTpanbHas cummerpusa. Teopema Paneca u
TeopeMa O TIPOTOPIIMOHA/IEHBIX OTpe3Kax.

CpeJHue MMHUY TPEYroJbHUKA U Tpareruu. LleHTp Macc Tpeyro/bHUKa.

[Tomobue TpeyroapbHUKOB, KO3(pduimenT mnofobusi. IlpusHaku mogo6us
TpeyronbHUKOB. [IpuMeHeHHe ITOA00Us MPH pellieHNH MMPaKTHUeCKUX 3a/au.

CpoiicTBa TUIOIIa[el reoMmerpuueckux Guryp. DopMysbl A8 TUIOLAAU
TpeyrosbHUKa, TapajijesnorpamMma, pom0a u Tpaneuud. OTHOIIeHUWe TUIOIIa el
noJ00HBIX Uryp.

BbIuncsienne 1uioia/ieli TPEYroJbHUKOB W MHOTOYTOJILHUKOB Ha KJ/IeTYaTOU
Oymare.
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Teopema [Iludaropa. IlpumeHeHue Teopembl [ludaropa mnpu peleHUH
TIPaKTUYeCKUX 3ajau.

CuHyC, KOCHMHYC, TaHTeHC OCTpOro yrja T[psIMOYTO/JbHOIO TpPeyroJbHUKaA.
OCHOBHOe TPUTOHOMETPUUECKOe TOXK/eCTBO. TpuUroHoMeTpuueckue (QYHKI[UU YIJIOB
B 30°, 45° u 60°.

BrivicaHHble U IleHTpajibHble YTJ/Ibl, YTOJl MEeX/Jy KacaTelbHOW U XOpJoW. YTJbl
MeXIy XOpJaMH U CeKyIlUMU. BrucaHHble U OIMCaHHbIe YeThIPEXYTObHUKH.
B3auMHOe pacrionoxkeHre [ABYX OKpy»kHOcTed. Kacanuwe okpyxHocTeil. OO6mive
KacaTtesbHbIe K IBYM OKPY>KHOCTSIM.

9 K/TACC

CuHyc, KocuHyC, TaHreHc yrios oT 0 go 180°. OcHOBHOe TpUrOHOMeTpUYecKoe
TOX/1eCTBO. POPMYJIbI IPUBE/IEHUS.

PelieHve TpeyrosibHUKOB. TeopemMa KOCHHYCOB W TeOpeMa CHHYCOB. PelrieHue
MPAaKTUYEeCKMX 3a/lau C UCTOIb30BAHUEM TeOPeMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[Tpeob6pa3oBanue 1o[06us1. [Toj061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 TIpOM3BeJIeHUH OTPE3KOB XOPZ, TEOPEMbI O TIPOM3BEIEHUU OTPE3KOB
CeKyIIUX, TeopeMa O KBaZipaTe KacaTeJbHOM.

BekTop, AyMHa (MOAy/ib) BEKTOpa, COHAMpaBIeHHbIE BEKTOPHI, MPOTHUBOMOI0XKHO
HarpaB/ieHHbIe BEKTOPbI, KOJ/TMHEADHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, Orepariuy
Ha/l BeKTOpaMH. Pa3jio)keHHWe BeKTOpa II0 [JBYM HEKOJ/UTMHEapHBIM BEKTOpaM.
Koopaunatel BekTopa. CkansipHOe — TMPOW3BeIEHHWEe  BEKTOPOB,  TPUMEHEeHUe
IJ1s1 HAXOXK/IEHUS JIJTUH U YTJIOB.

IleKapTOBbl KOOPAMHATBHI Ha TUIOCKOCTU. YPaBHEHUs TPSIMON U OKPY>KHOCTH
B KOOpJWHATaX, repeceueHre OKPY)KHOCTeM W TpSIMbIX. MeToJ; KOOpAWHAT U €ero
TIpUMeHEeHHe.

[TpaBWIbHBIE MHOTOYTOJBHUKU. [IMHA OKpY)KHOCTU. ['pafycHas W pafuaHHast
Mepa yrJa, BBIUUCIeHUe JJIUH AyT OKPY>KHOCTel. T1o1ab Kpyra, CeKTopa, CerMeHTa.

JIBY>KeHUs] TUIOCKOCTH W BHYTPEHHHEe CHMMeTpur (uryp (37eMeHTapHbIe
nipeicTaByedust). [lapasnensHbiii iepeHoc. TToBopoOT.

INPEJMETHBIE PE3YJ/IbTATbBI

[TpegMeTHBIE pe3y/lbTaThl OCBOEHHUSI IMPOrpaMMbl y4eOHOrO Kypca K KOHIY
oOyueHusi B 7 Kjacce:

Pacrio3HaBaTh M3ydeHHble TeoMeTpUueckre (PUrypbl, OrpefensiTh UX B3aUMHOE
pacriosiokeHre, u300pakaTb TeoMeTpUueckue (UTrypbl, BBLITIOJHATE UYEPTEXKH
10 YCJIOBUIO 3aZiaud. V3mepsiTh JiMHelHble W YI/IOBble Be/lWuMHBL. PelliaTh 3ajauun
Ha BbIUYMCJIEHWE JJIMH OTPE3KOB U BEJINUVH YTJIOB.

Henatb rpyOyI0 OLIEHKY JIMHEMHBbIX U YIJIOBBIX BEJIMUMH TPEe]METOB B pealbHOU
JKU3HH, pa3MepoB TIPUPOJHBIX O00BeKTOB. Pa3muyaTth pa3mepbl 3THUX OO0BEKTOB
T10 TIOPSIZIKY BeTUUMHBI.
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CTpouTb uepTeXXu K reOMeTPUYECKUM 3a/lauaM.

[Tosib30BaThCs MPU3HAKaMK PaBeHCTBA TPEYTrO/bHUKOB, UCIIOb30BaTh MPU3HAKU U
CBOMCTBa paBHOOE/IPeHHBIX TPEYTO/IbHUKOB MPH PellieHUH 3a/au.

[IpoBOAUTE JIOTHUECKHE PACCYXKIEHUs] C UCIOJb30BaHUEM T'eOMeTPUYeCKUX
TEOpeM.

[Tonb30BaThCsl  TIpUM3HAKAMM  paBeHCTBA  MPSMOYTOJIbHBIX — TPEYroJIbHUKOB,
CBOMCTBOM MeJuaHbl, MPOBEJEHHON K TUIOTEHYy3e TMpPsSIMOYTrOJIbHOTO TPeyro/bHUKaA,
B pelleHUU reOMeTPUUYeCKUX 3a/au.

OmnpefenaTb MapaielbHOCTh TIPSIMBIX C TIOMOINIBIO YT/IOB, KOTOpble oOpa3yer
C HUMHU cekywasg. OnpefensiTb MapasvieJIbHOCTh TPSIMBIX C TIOMOLBI0 DPAaBEHCTBa
PacCTOSTHUW OT TOYEK OZHOU MPSIMOM [0 TOUEK APYTOW MPSMOU.

Periathb 3a/1auM Ha K/ieTyaTou Oymare.

ITpoBOANTDL BHIUMC/IEHUS] U HAaXOJWTh UHMC/IOBble W OyKBeHHbIE 3HAUEHWS YIJIOB

B TeOMeTpPUYEeCKHX 3aZlauaX C KCIO0/b30BaHUEM CYMMBbI YTIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJTbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHbIX TIpU Tl€PeceueHuM [IByX

rapasuie/ibHbIX TIPSIMBIX CeKylljed. PelllaTh MpakTHUYeCKUe 3a/laur Ha HaXOXAeHue
yrJioB. BiasieTsb TIOHSITHEM reoMeTpu4ecKkoro MecTa
TOYEK. YMmeTh ompefensTb OMCCEKTPUCY yTIJia U CepeIuHHbBIN
TepreHUKY/IsIp K OTPe3KYy Kak reoMeTpuuecKue Mecrta
TOYeK.

@®opMy/MpoBaTh Ofpefe/ieHrss OKPY)KHOCTM W Kpyra, XOpAbl W AuameTpa
OKDY>KHOCTH, TMOJb30BaThbCd WX CBOWCTBaMU. YMeTb T[PUMEHSITb 3TU CBOMCTBA
TIpY pellleHuy 3a/au.

BrazieTb TOHATWEM ONWCAHHOM OKOJIO TpPeyrojbHUKAa OKDPY)XHOCTH, YMeTh
HaXxoiuTb eé 1jeHTp. [losb30BaThCsi (aKTaMHM O TOM, UTO OWCCEKTPHCHI YTJIOB
TPeyrojbHHWKa IlepecekarTcsi B OJHOM TOUYKe, M O TOM, UYTO CepeJuHHbIe
NepreHAUKYJIsSIpbl K CTOPOHAM TPeyroJibHUKA IepeceKaroTcsl B OAHOW TOUKe.

BrageTs TIOHSITUEM KacaTellbHOM K OKDY)KHOCTH, TI0JIb30BaThCsl TeOpeMOM
0 MepreHAUKY/ISIPHOCTH KacaTeJlbHOU U PaJinyca, MPOBEJEHHOI0 K TOUKE KaCaHHs.

[Tosib30BaThCsl TIPOCTEUIIIMMH TeOMeTPUUYeCKMMU HepaBeHCTBaMM, MOHMMAaThb HX
MPaKTUYECKHUU CMBIC/I.

[IpoBOAUTL OCHOBHbIE TeOMeTpHUUYeCKHe TIOCTPOEeHMs C TOMOIbI0 LUPKYJS U
JIAHEeMKM.

[TpemMeTHBIE pe3y/lbTaThl OCBOEHHSI IPOTPAaMMbl Y4ueOHOTO Kypca K KOHITY
oOyuenus B 8 Kiacce:

Pacrio3HaBaTh OCHOBHBIE BU/bI I—IET]:;IpéX}’FO]I]::HI/IKOB, KX 5JIEMEHTHI, I10/1b30BAThCA
X CBOMCTBAMH IIpH pelieHr reOMeTprUYeCKUX 3d/4d4.

HpI/IMEHHTb CBOMCTBA TOUKU rnepeceyeHuss MeavdH TPEYTOJ/IbHUKA (L[EHTpa MaCC)
B pelIeHWH 3a/iay.

BHHAETL ITIOHATHEM cpeAHeﬁ JIMHUHW TPEYTOJIbHUKAd W TpAIlelyuH, TIPUMEHATb HX
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CBOMCTBA MPU peLleHnH reoMeTpuueckux 3ajad. [lons3oBatbes Teopemor Paneca

82



®denepanbHas pabouas mporpammMa | MaTemaTuka. 5—9 knaccel (0a30BbIi

M TeopemMOl O TIPOMOPLIMOHA/BHBIX OTpe3Kax, TPUMEHSTb WX [JIs1 pelleHust
MpaKTUYeCKHX 3a/1au.

[TpyMeHATb TIPU3HAKU TOAOOMS TPEYTObHUKOB B DeIIeHHUH TeOMeTPUUYeCKUX
3azau.

[Tonb3oBaTbcsi Teopemoid Iludaropa pAnss  pelieHUss TeOMeTPUYECKUX WU
MpakTUJeckKux 3ajau. CTpOMTh MaTeMaTHYeCKyr MOJe/ib B TMPAaKTUUYECKUX 3ajauax,
CaMOCTOSITe/TbHO JieflaTh YePTEX U HaXOJUTb COOTBETCTBYIOII[ME [IJTUHBI.

BrageTe MOHATHUSMU  CUHYCAQ, KOCMHYCa M TaHreHca OCTpPOro yrija
TIPSIMOYTOJIbHOTO TpeyrosibHuKa. [lonb30BaThCcs STUMM TOHSTUSIMU [JIs1  PelleHus
TpaKTUYEeCKUX 3ajadu.

BbruncisaTe  (pa3duHBIMEA - CITOco0aMH) TUIOIIAb TPEYroJbHUKA M TUIOIIa[u
MHOTOYTOJIbHBIX (UTYyp (T0JIb3YSICh, T/le HeoOXOAUMO, KaabKyasTopoM). IIpuMeHSTb
NoJiyyeHHble YMeHHs B MPaKTUUeCKUX 3ajiauax.

BrafleTb MOHATHSAMM BOMCAHHOTO W LIEHTPAJbLHOIO YTJia, UCMOJIb30BaTh TEOPEMBbI
0 BIHMCAHHBIX yTJIaX, yIJax Mex/y XopJaMu (CeKyIlIMMH) U yTIJjie MeX/Ay KacaTeTbHOU U
XOpJ0U MpH pellieHUU reoMeTpUUeCcKuXx 3azau.

BraseTb TIOHAAITWEM OINWCAHHOTO YETHIPEXYTrOJIbHUKA, TPUMEHATh CBOUCTBA
OMMCAHHOTO UeThIPEXYT0/IbHUKA MPU PELLIeHUH 3a/jau.

[IpyMeHsITH MOJydeHHble 3HAHUSI Ha [PAaKTUKe — CTPOUTh MaTeMaThuyecKue
MoZienu Ajsi  3a/iad  peaJibHOM  JKU3HU W TIPOBOJUTH  COOTBETCTBYHOII[ME
BBIUMC/IEHUsT C TIpUMeHeHHWeM ToJo0usi W TpPUTOHOMeTpuM  (TI0JIb3YSICh, T/e
He00X0/IUMO, KaTbKyJISITOPOM).

[TpeameTHbIE pe3y/bTaThl OCBOEHMSI TPOTPaMMbI  yueOHOro Kypca K KOHITY
oOyueHusi B 9 Kjacce:

3HaThb TPUrOHOMeTpuuecKue (YHKI[MM OCTPBIX YIJIOB, HAXOJAUTh C UX TOMOILbIO
pas/iyHble 3/IeMeHThbl MNPSMOYTOJILHOTO TPeYyrojbHUKa («pelleHue IpsIMOYTOIbHbIX
TPeyroibHUKOB»). HaxoauTb (C TOMOLBI0  KajdbKy/aATopa) [JJWUHbBI W YIJIbI
J71s1 HeTab/IMUHBIX 3HaUeHHUH.

[Tosb30BaTbesi ¢dopMysiaMyd TIpYBEJIeHHUSI WM OCHOBHBIM TPUTOHOMETPHUECKUM
TOXX/]JECTBOM  [I/II  HAaXOXK/[EHWsS COOTHOLIEHWN MeXAYy TPUTOHOMeTpUUeCKUMHU
BeJIMUMHAMM.

Wcnosb30BaTh TeOpeMbl CMHYCOB M KOCHUHYCOB [l HAaXOXKJAEHWS pa3/MUHbIX
3JIeMEHTOB TPeYro/ibHUKA («pelleHre TPeyrojbHUKOB» ), TIPUMEHSITh UX TPU pelleHun
reoMeTpUUecKrx 3ajau.

BrazieTh TOHSTUSIMU TipeoOpa3oBaHUs 1M07j00HMsI, COOTBETCTBEHHBLIX 371eMEHTOB
no0bHbIX Guryp. [Tosb30BaTbCs CBOWCTBaMH TMOA0OMS TIPOM3BOBHBIX QUTYD, YMETh
BBIUMC/IATh [JIMHBI ¥ HAXOAWTh YI/bl y TOA00HBIX ¢uryp. IIpuMeHSTH CBOMCTBa
1mofo0ust B TIPAaKTUUECKMX  3ajlauaX. YMeTb TPUBOAWTbL TIPUMEPhI  T0/[00HBIX
(GbuUryp B OKpy>KaroljeM MUpe.

[Tosib30BaThCsi TeOpeMaMM O TIPOW3BEAEHUH OTPE3KOB XOpZ, O TPOW3BeJeHUU
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OTPE3KOB CEKYIIHNX, O KBaJipdTe KacaTebHOM.
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[Tosib30BaThCsi BEKTOPaMU, TIOHUMATh UX TeOMeTPUUeCKHUN ¥ (PU3NUYeCKUi CMBICI,
TIPUMEHSITh UX B pellleHuM TeoMeTpuueckux U Gusudeckux 3ajau. [IpumeHsTb
CKaJIsipHOe TpOoUu3Be/leHre BEKTOPOB /ISl HAXOXK/IeHUsI [I/TUH U YTTIOB.

[Tosib30BaThCsi METOOM KOOpPAWHAT Ha TVIOCKOCTH, TMPUMEHSITh €ro B pellieHuH
reoMeTpUYeCKUX U MPaKTUUeCKUX 3a/au.

BrasieTb MOHATUSMY MPaBUIBLHOTO MHOTOYTOIbHUKA, AJIMHBI OKPYXXKHOCTH, JJIAHBI
YT OKPY>KHOCTH U paJjuaHHOM Mepbl yrjia, yMeTh BHIUUC/IATH MUIOIIA/lb KPyra U ero
yacteil. [IpyMeHSITh MOJTyueHHbIe YMeHUS B TIPaKTUUECKUX 3a/lauax.

Haxomute ocu (WM 1|eHTpbl) CUMMeTpUU (UTYp, TIPUMEHSITb [IBIDKEHUS
TIJIOCKOCTH B MPOCTEUIIINX CyYasiX.

[TpyMeHATb TIOMyYeHHble 3HAHUSI Ha TIPAKTHMKE — CTPOUTb MaTeMaThyecKue
MoJenu AJii  3aZiau  peanbHOM  JKU3HM W TIPOBOJUTH  COOTBETCTBYIOLL[HE
BBIUMC/IEHUs C TIpUMeHeHueM T0/j001s ¥ TPUroHOMeTpUueCcKux (yHKIUHN (TI0b3ysCh,
r7ie Heo0X0AUMO, KaTbKyISITOPOM).
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TEMATHUYECKOE IVIAHUPOBAHUE

7 KIIACC
HaumeHoBanue pa3zena (KosmuecTtBo OcHoBHOe OCHOBHbBIe BU/IbI ZIeSITeTbHOCTA 00yUarouxcst
(Tembl) Kypca yacoB cofiep>KaHue
[Tpocrenive 14 [Tpocrelive ®opMy/IMpoBaTh OCHOBHbIE [TOHATHA U OIIpe/ie/IeHus.
reoMeTpruyecKre (PUrypsl 1 reoMeTpUueckKue Pacnio3HaBaTh U3yueHHbIe TeOMeTprUYecKre (PUryphl,
VX CBOUCTBA. VI3MepeHue 0OBEKTHI. ompeje/ATh UX B3aUMHOe Pacrio/ioKeHle, BBIIO/THATH
reoMeTpUYeCKUX BeJIMYUH MHOroyroJ/ibHUK, yepTéx M0 YCI0BUIO 3a/jauul.
JIOMaHasl. IIpoBoUTH NPOCTENILIVIE TIOCTPOEHUS C TTIOMOLLBIO LIUPKYJIS
CMexHble U Y IMHEeUKU.
BepTHKaJ/IlbHbIe YIJIbI. M3MepATH JIMHENHbIE U YT/I0BbIe BEJIMYMHBI FT€OMETPUUECKUX
Pabora Y TIPaKTUUeCKHUX 00BEKTOB.
C IIPOCTENIINMU OnpepensaTh «Ha IJ1a3» pa3Mephl peaibHbIX 00BEKTOB,
yepTeKaMH. IPOBOAUTH rPyOyI0 OLIEHKY X pa3MepoB.
V3mepenue uHelHbIX | Pemiath 3aiauv Ha BbIUMC/IeHWE IJTUH OTPE3KOB U BeJIMUMH
Y YTIJIOBBIX BeJIMUYUH, YIJIOB.
BLIUMC/IEHNEe OTPe3KOB | Pemarthb 3a/auy Ha B3aMHOe
Y yTJIOB pacronoXkeHue reoMeTpUUecKux Quryp.
IIpoBoANTH K/IaCCU(UKALMIO YT/I0B, BBIYUC/IATH
JTMHENHbIE U yTJIOBbIE BEJIMUMHBI, MPOBOJUTH
HeoOX0/IMbIe ZI0Ka3aTe/IbHbIe PacCy KIeHUsl.
3HaKOMMTBCA C HCTOPHEH Pa3BUTUS TeOMeTPUH
TpeyronbHUKU 22 [ToHsATHE O paBHBIX Pacrnio3HaBaTh napbl paBHbIX TPEYT'O/IbHUKOB Ha TOTOBBIX

TPeYyroJIbHUKax U

yepTexax (C yKka3aHUeM TPU3HAKOB).
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NepBUYHbIe
rpeiCTaB/IeHUs

O paBHBIX (PUrypax.
Tpu npu3sHaka
paBeHCTBa
TPEeYroJIbHUKOB.
IIpr3HaKky paBeHCTBa
MPSIMOYTOJIbHBIX
TPEeYTroJIbHUKOB.
CBONCTBO Me/IMaHbI
NIPSIMOYT'OJILHOTO
TPeYroJIbHUKa,
MpPOBeIEHHOM

K CHIIOTeHYy3e.
PaBHOOeIpeHHbIE U
PaBHOCTOPOHHHE
TPeyroJIbHUKHU.
[Ipr3HaKu U CBOMCTBA
paBHOOEIPEHHOTO
TPeyroJIbHUKaA.
HepaseHncTBa

B F€OMEeTPUH.
[TpsiMOyTOJ/IbHBIN
TPEYTrOJIbHUK C YIJIOM
B 30

BoiBoauTh Cie/icTBYS (PaBEHCTB COOTBETCTBYIOLIUX
3/7IEMEHTOB) W3 PaBeHCTB TPEYTOJIbHUKOB.
dopmyMpoBaTh OIpe/iesieHrs: OCTPOYTOJIbHOTO,
TYTOYTOJIbHOTO, MPSIMOYTO/IbHOT0, paBHOOEIPEHHOT O,
PaBHOCTOPOHHEr0 TPeYTroJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeIaHbl TPEYTOJIbHUKA; CePeUHHOrO MepreHAnKysipa
OTpe3Ka; NepuMeTpa TpeyroabHUKA.

@®opMy/IMPOBATh CBOMCTBA U NMPU3HAKU paBHOOEPEeHHOTO
TPeyroJibHUKa.

CTpouTh yepTeXxy, pemiaTh 3aiauM C IOMOLIbIO
Hax0’KJeHUsI PaBHBIX TPEYT0/IbHUKOB.

IIpyiMeHATH MPH3HAKU PABEHCTBA

MIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB B 3a/iauax.
Ncnonb3oBarhk UGPOBbIE PECYPCHI /I MCC/Ie/J0BAHUA
CBOMCTB U3y4yaeMbIX (UTYP.

3HAaKOMMTBCA C HCTOPHeN Pa3BUTUS TeOMeTPUU
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[TapanenbHbIe TIpAMbIe, 14 [TapannensHblie DopMy/IMPOBATH NOHATHE T1apa/lyIe/IbHbIX MPSAMBIX,

CyMMa yIJIOB TPeyroJIbHUKa NpsiIMble, UX CBOMCTBA. | HAXOJUTh ITPAaKTHUUYECKHe TTPUMepHI.
Hakpecrt nexarue, M3yuaTh CBOWCTBA YI/I0B, 00pa30BaHHBIX MPU MepeceueHnr
COOTBETCTBEHHbIE U napaJiie/lbHbIX TIPSIMbIX ceKyliei. IIpoBoguTh
OJIHOCTOPOHHMeE YIJIbl, | AOKa3aTeJbCTBa Napa/uieJIbHOCTH JBYX MPSIMBIX C MOMOLLBIO
obpa3oBaHHbIE yrioB, 06pa30BaHHBIX MMPHU MlepecedeHUH ITUX TIPSIMbIX
TIpU TlepeceyeHuu TpPeTheu NPSMOHU.
Tapa’suie/IbHbIX Bbrunc/asTh CyMMYy YIJIOB TPEYTOJIbHUKA U MHOTOYTO/TbHUKA.
NIPSIMBIX CEKYLL[eH). HaxoauTh urc/ioBble U OYKBeHHBIE 3HAUEHHS YTJIOB
[Ipy3Hak B reOMeTpPUYeCKUX 3a/iauax C UCI0/Ib30BaHUEM TeopemM
Trapasuie/IbHOCTU 0 CyMMe YIJIOB TPeyroJlbHUKa U MHOTOYT'OJIbHHUKA.
NIpSIMBIX Yyepe3 3HAaKOMMTBCA C HCTOPHeN Pa3BUTUSI TeOMEeTPUM
PaBEeHCTBO PACCTOSTHUA
OT TOYEK OJHOU
NpsIMOM J10 BTOPOU
TIPSIMOM.
CymmMa yriioB
TpeyroJyibHUKa.
BHelHMe yriibl
TpeyroJjibHUKa

OKpy>XHOCTb U 14 OKpy>XHOCTb, X0pZau | DopmMy/IMpoOBaTh ONpeae/IeHUsA. OKPYXKHOCTU, XOP/bl,

KPYT.
['eomeTpuueckue

MOCTPOEHUS

JiMaMeTp UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY’KHOCTB,
BIIMICAHHAs B YIOJL.

JiameTpa U KacaTeJlbHOU K OKpy>XHOCTU. 3yuaTh Ux
CBOMCTBA, TIPU3HAKU, CTPOUTH YepTeXKHU.
HccnepoBarth, B TOM YMC/Ie HCII0/1b3yA UG poBbIe
Pecypchbl: OKPY>KHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP
OKDY’>KHOCTH, BIIMCAHHOU B YT0J; paBEHCTBO OTPE3KOB
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IToustue o I'MT,
IIpUMEeHeHUe

B 3a/layax.
buccekrpuca u
cepeJHHbBIN
NepreHuKy/Isp
KaK reomeTpuyecKue
MecCTa TOYeK.
OKpY’KHOCTB,
OIKCaHHas 0KOJI0
Tpeyro/IbHUKa.
OKpY>KHOCTb,
BIIMCAHHAas

B TPEYTOJIbHUK.
[Tpocreliye
3a/1aun

Ha II0CTPOeHUe

KacaTeslbHbIX.

Ncnons3oBars Metoa 'MT g1 nokasaTesnbCTBa TeopemM

0 TiepeceueHNH OHMCCEKTPUC YTJIOB TPEYTOJbHUKA U
CcepeIUHHBIX MepreHAUKY/ISPOB K CTOPOHaM

TpeyroJjibHuKa ¢ nomMolso I'MT.

OB/1afeBaTb NOHATUAMM BIIMCAHHOW U ONTMCAHHOU
OKPY>KHOCTEM TPeyroJibHUKa, HaX0AUTh LIEHTPbI 3TUX
OKPY>KHOCTEM.

PemraTs 0CHOBHbIE 3a/jJauM Ha MIOCTPOEHHE: yIjla, PABHOI'O
JJAHHOMY; CepeIMHHOTrO MepreHIuKYy/sipa JaHHOTO OTPe3Ka;
TMPSIMOM, TIPOXO/AIIEN Yepe3 JaHHY0 TOUKY U
TepPrHeHANKY/ISIPHOM TaHHOM ITPSAMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPeyroJIbHUKOB

T10 pa3/IMYHbIM 3/IeMEeHTaM.

3HAKOMMTBCA C UCTOPHUeH Pa3BUTHS TeOMeTpUU

[ToBTOpeHMe, 060011[eHHEe 4 [ToBTOpEHue U Peruars 3ajauyu Ha MOBTOpPeHMe, UWUIHOCTPUPYIOLL[He
3HaHUU 000011]eHr e OCHOBHBIX | CBSI3U MEX/y Pa3/IMUHbIMHU YaCTSIMH Kypca
TIOHSTUM U METO/IOB
Kypca 7 Kjiacca
OBLIEE KOJIMYECTBO 68
JACOB I10
[TPOT'PAMME
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8 KJIACC
HaumeHoBanue pa3znena | KosmmnuectBo OcHoBHOe OcCHOBHBIe BU/IbI ZIeSITeTbBHOCTHA 00yUaroIuxcst
(TembI) Kypca 4yacoB coziep>XaHue

UeTbIpEXYTO/TbHUKU 12 [Mapannenorpamm, ero | M300pakaTh M HAXOAMTH Ha UepTeXkax
TIPU3HAKKU U CBOWCTBA. | UYETHIPEXYTOJbHUKM PA3HbIX BU/IOB U UX 3JIEMEHTHI.
YacTHble ciiyyau ®opMy/IMpoBaTh ONpeje/IeHHs : fapasjie/iorpaMmMa,
TiapasuiesiorpaMMoB NIPSIMOYTO/IbHUKA, poM0a, KBaZjpaTa, Tparerji,
(MpsSIMOYTO/TbHUK, paBHOOOKOI Tpaneryuu, NpsMOYTObLHOM Tparielyu.
poMb0, KBaziparT), Ux JloKa3bIBaTh M UCI10/1b30BaTh [IPU PeLIeHUuM 3a4a4
MPU3HAKU U CBOMCTBA. | MPU3HAKU M CBOMCTBA: Mapasuiesiorpamma,
Tpanenusi. TIPSIMOYTOJ/IbHYKA, poM0a, KBajjpaTa, Tparierjy,
PaBHOOOKas 1 pPaBHOOOKOM TpareLyu, MpsMOYT0J/IbHOM Tparieljui.
TNIPSAMOYTOJ/IbHAas IIpuMmeHATH MeTOoJ, YABOEHUs MeuaHbl
TparieLjuu. TpeyrojibHvka. Mcmonb3oBaTh 1M(pPOBbIE pecypcChbl
Meto[ yaBOEHUS JIJIs1 UCCJIe[JOBaHUsI CBOMCTB U3yuaeMbIX (Uryp.
MeIUaHbI. 3HAaKOMMTBCA C HCTOPHeN Pa3BUTUS TeOMeTPUM
LlenTpanbHas
CUMMeTpus

Teopema dajieca u TeopemMa 15 Teopema ®aseca u IIpoBoaMTH MOCTPOEHMUA C TOMOUIBIO LUPKYJISI M TUHEUKU

0 MPOMNOPI[MOHATBHBIX
oTpe3Kax, Mo7io0HbIe
TPeyTO/TbHUKU

Teopema

0 MPOTOPIMOHATBHBIX
OTpe3Kax.

CpepHsisi TUHUSA
TpeyroJibHUKa.

C UCM0JIb30BaHUe TeopeMbl Pajieca U TEOPEMBI

0 MPOTOPILIMOHABHBIX OTPe3Kax, CTPOUTH YeTBEPTHIU
MPOIOPLMOHA/IBHBIM OTPE30K.

IIpoBoAuUTH AOKA3aTe/ILCTBO TOTO, YTO MeJIUAHbI
TPeyroJibHUKa MepeceKkaroTcsl B OJHOU TOUKe, 1 HAXOAUTh
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Tpaneuus, eé cpegHss
JIVHUSL.
IIporoprjioHanbHbIE
OTpe3KU.

LleHTp Macc

B TPeYTrOJIbHUKE.
[Tomo6HbIE
TpeyrosbHUKU. Tpu
TIpM3HaKa moo0us
TPeyTroJIbHUKOB.
[IpumeHeHue
1o100usT

TIpY peLleHur
MpaKTUUYeCKHX 3a7au

CBSI3b C LIEHTPOM MacC, HAXOAUTDb OTHOIIIEHKE, B
KOTOPOM Me/[UaHbI JIeJIITCSA TOUKON UX IepeceueHusl.
HaxouTh N0ZI00HbIe TPEYTOIbHUKU Ha TOTOBBIX UePTEXax
C yKa3aHWEeM COOTBETCTBYIOIIUX IMPU3HAKOB MMO00USI.
PemiaTh 3ajauu Ha Mo/J00HbIe TPEYTOBHUKHU C TTIOMOII[BIO
CaMOCTOSITETbHOTO TTIOCTPOEHHSI YePTEXKeH U HaXOXK/[eHUs
MOZ0OHBIX TPEYTOTBHUKOB.

ITpoBoAUTH J0Ka3aTeIbCTBA C UCTI0/Ib30BaHIEM
TIPYU3HAKOB TI0J00Us.

Jloka3bpIBaTh TPY MPU3HAKA MOA00uUs

TPeyro/bHUKOB. IIpUMeHATH MoJTyYeHHbIe 3HAHUS

TIpU pelleHNY TeOMETPUYECKUX U MPAKTUUYECKUX

3a/1au.

3HAKOMHUTBCA C UCTOPHEH Pa3BUTHSI T€OMETPUU

[Tnomaas. Haxoxaenue
T/101{a/lel TPeyroJIbHUKOB
11 MHOTOYTO/TbHBIX (UTYP.
[Tnorazam moqoOHbIX

¢uryp

14

CaolicTBa miomazen
reoMeTprUUYecKux
Guryp.

DopMyIBI

JU1s1 TUIOIaIA
TPEeYrO/IbHUKa,
rapasuiesiorpaMma,
TpareLyu.
BrruuciieHue
TJI0Ia/iel CJI0XKHBIX

¢uryp.

OBJ1aieBaTh NEPBUYHBIMH NpPe/CTaB/IeHUsIMHU 006 00111ei
TeopuH I/1o1aau (Mepbl), (hOpMyTUPOBATH CBOWCTBA
T/IOLIA/IN, BBISICHATh UX HArJISIAHbIA CMBIC/I.

BoiBoauTh (hOpMYy/IbI T/I0LAAN

rapa’suiesiorpaMmma, TpeyrobHHKa, TparneLuu 13

dbopMy /b 1/10111aA1 TIPSIMOYTOJ/IbHUKA (KBaJpara).
BoiBoAUTH (hOpMY/IbI TI/IOL[AM BBIMYK/IOTO
YeTHIPEXYTOJIbHUKA Yepe3 JUaroHaav U Yroa MeXAy HAUMM.
Haxoaurs rioijaziy puryp, n306pa>kéHHBIX Ha KeTuaTou
Oymare, HCIo/1b30BaTh pa3dueHre GUTYPhI Ha YaCTH U
Jl0OCTpavBaHuUe.
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[Tnowmaau guryp

Ha KJieTyaToi Oymare.
I[Tnoraau mo06HBIX
uryp.

3agauu

C MPaKTUYeCKUM
CoJiep’KaHueM.
Pe1renue 3azau

C TIOMOII[bI0 MeTo/ia
BCIIOMOTaTe/IbHOU

TJIoIa v

Pa30uparh npuMepbl UCII0IH30BaHUs BCTIOMOTaTeTbHOM
T/IOLIA/IN [I/1S1 pellleHUsI FTeOMeTPUYEeCKUX 3azad.

HaxoauThb 11/10111a/111 TI000HBIX (UTYP.

BbIUNC/IATH T/I0L[AJU Pa3/IMUHBIX MHOTOYTO/TbHBIX (DUTYP.
PernaTh 3a/jauM Ha MJIOMIA/lb C TIPAKTUYECKUM
coJlep>kKaHueM

Teopema [Tudaropa u
Hayasla TPUTOHOMETPUH

10

Teopema ITudaropa, u
eé MpuMeHeHue.
Onpepenenuve
TPUTOHOMETPUUECKUX
(byHKIU OCTpPOro
yTJia MPSIMOYTOJIbHOTO
TPEeYTO/JIbHUKa,
TPUTOHOMeTpUUeCKue
COOTHOLLIEHUSI

B MPSIMOYTOJIbBHOM
TPEeYTO/IbHUKE.
OcHoBHOe
TPUTOHOMETPUYEeCKoe
TOX/eCTBO

Joxka3biBaTb TeopeMy [ludaropa, ucrosab3oBaTh eé
B [PAKTUYECKUX BbIUKC/IEHUSIX.

dopmMy/IMPOBATH Olpe/ie/IeHns] TPUTOHOMeTPUYeCKUX
(YHKUWK OCTPOro yrjia, NPOBepATh X KOPPEKTHOCTD.
BbIBOAUTE TPUIOHOMETpPUYECKHe COOTHOLIEHUS

B [IPSIMOYT'0JIBHOM TpeyroJIbHUKe.

MccnepoBaTh COOTHOLLEHUS MeXXy CTOPOHAMU B
NIPSIMOYTOJIBHBIX TPeYro/lbHUKaX C yriamu B 45° 1 45°; 30°
u 60°.

Hcnonb3oBaTh (POpPMYJIbl IPUBE/IEHHSI U OCHOBHOE
TPUTOHOMeTPUUeCKOe TOXK/eCTBO /11 HaXOXKeHUs
COOTHOLILIEHUU MeXXJly TPUTOHOMeTPUYeCKUMU
(GYHKLMSIMUM pa3/IMYHbIX OCTPBIX YTJIOB.

IIp¥MeHATH I10/1y4YeHHble 3HaHWS U YMeHUs [1py
pelleHny NpakTUYeCcKrx 3ajau.

3HaKOMMTBCA C HCTOPHeN Pa3BUTUS TeOMeTPUM
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YTJIbl B OKPYKHOCTH.
BnvcaHHbIe ¥ OnMCaHHbIe
YeTbIPeXYTOJIbHUKH.
KacaresibHble

K OKpPY)KHOCTU. KacaHue
OKPY>KHOCTeu

13

BnucanHbie n
LIeHTpa/IbHbIE YTJIbI,
YTOJI MEXY
KacaTe/JIbHOU U
XOpJOM.

YTIbl MeXIy
XOpJlaMU U
CeKYLIUMHU.
Bnimcannbie u
OITMCAaHHbIE
YeThIPEXYTOIbHUKH,
MX TIPU3HAKU U
CBOICTBa.
[IpumMeHeHUe 3TUX
CBOMCTB

TIpU pelleHun
reoMeTprUUYeCcKrX
3a7iau.

BzaumHoe
pacIio/ioXKeHue ABYX
OKPY>KHOCTeH, 0011[1e
Kacarte/ibHbIe.
Kacanwue
OKPY>KHOCTeH

@®opMy/IMpPOBaTh OCHOBHBIE OIpe/ie/ieHHs], CBSI3aHHbIe

C yI7laMH B Kpyre (BIIMCaHHBIN YTroJl, JeHTPa/IbHbIN YroJI).
HaxoauThb BNMCAHHbIE YTJIbI, ONKPAIOLUecs Ha OJHY AYTY,
BBIUUC/IATH YIJIbI C [IOMOLL[BIO0 TEOPEMbI O BIMCAHHBIX
yrjlax, TeOpeMbl O BIMCAHHOM UYeThIPEXYTO/IbHUKE,
TeopeMbl O LIeHTPa/IbHOM YIIe.

HccnepoBarth, B TOM Unciie C TOMOLIBIO LIM(PPOBBIX
pecypcoB, BIIMCaHHbIE U OMYCaHHbIe YeTbIPEXYTOJIbHUKHY,
BbIBOJMTb X CBOMCTBA U IIPU3HAKU.

Vicnonb30BaTh 3TH CBOKICTBA Y MPY3HAKU MPU

pelleHuH 3aau
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[ToBTOpeHue, 06001IEHE 4 [ToBTOpEHMe Peruatsb 3aauu Ha MOBTOpPeHUeE, UUTHOCTPUPYIOLLHe
3HaHUU OCHOBHBIX MOHATUU U | CBSI3U MEXKy pa3/IMUHBbIMU UaCTsSMU Kypca
MeTO/ZI0B KypCOB 7 U 8
K/1accoB, 0600111eH1e
3HaHUU
OBLIEE KOJIMYECTBO 68
JACOB I10 ITPOIT'PAMME
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9 KJ/IACC
HaumeHoBanue pa3zgena | KomvuectBo OcHoBHOe OCHOBHbBIe BU/IbI ZIeSITeTbBHOCTHA 00yUaroIuxcst
(TembI) Kypca 4yacoB coiep>xaHue
‘TpuroHometpus. TeopeMsbl 16 OrnpesiesieHue ®opMy/IMpoBaTh ONpejae/1eHus
KOCHHYCOB W CUHYCOB. TPUTOHOMETPUYECKUX | TPUTOHOMETPHUUYECKUX (PYHKLIMM TYMbIX U TIPSIMbIX
PellieHre TpeyroJbHUKOB (dyHK1uMH yryioB oT 0 YTJIOB.
10 180 . ®opmyiibl BbIBOAMTE TEOpEMY KOCUHYCOB U TEOpPeMy CUHYCOB
TpYBe/|eHUs. (c pagrycoM ONHMCaHHOU OKPY’>KHOCTH).
TeopemMa KOCHMHYCOB, BeiBoAUTH (hOpMYJIbI /11 BBIYHUC/IEHHS I/I0MIA/|eH
TeopeMa CHHYCOB. C CN0/Ib30BaHUEM TeopeM TPUroHoMmerpuu (popmysna
Perenue T/IOLIA/IA TPEYTOJIbHUKA Uepe3 [IBe CTOPOHBI U YTOT MEXAY
TPEYTOJIbHUKOB. HUMH, (hOpMYyJia TUIOLAAN YeThIPEXYTOIbHUKA Yepe3 ero
[TpakTHueckoe [IMarOHav 1 yroj Mexay HUMU).
TpUMeHeHne Pemath Tpeyro/ibHUKHU.
[lI0OKa3aHHBIX TeOpeM Pemathb rpakTuyeckue 3a/jauu, CBOAALECS
K HaXOXK/IeHUIO Pa3/IMUHbIX 37IEMEHTOB TPEYTrOJbHUKA
[TpeoGpa3oBaHue 110A00US. 10 [TonsiTHE OcBauBaTh NOHATHE [Tpe0bpa3oBaHUs MO00us.
MeTpuueckue 0 rpeoOpa3oBaHUA HccnepoBarhb OTHOIIEHUE JIMHEWHBIX 3/1eMeHTOB GUryp
COOTHOILIEHUST nozo6us. nipu Tipeobpa3oBaHUU MOAO0OVSI.
B OKPY’>KHOCTH COOTBeTCTBEHHbIE HaxoauTtb npumepsl ogo0us B
3/IeMeHTHI TTOI00HBIX | OKpY»Karollel JeiCTBUTEeIbHOCTH.
¢uryp. BbIBOgMTH MeTPUYECKHe COOTHOLLIEHUS MEXAY
Teopema OTpe3KaMH XOpJ, CeKYyILIUX M KacaTelbHbIX C

0 TIpou3Be/IeHUH
OTpe3KOB XOpJ,
Teopema

WCTI0/Ib30BaHHEeM BITMCAHHBIX YTJIOB U MOZ00HBIX
TPEYTOJIbHUKOB.

PemaTh reomeTpuyeckye 3aJauu M 3a/laud U3 peajbHOU
JKWU3HHU C HUCII0h30BaHHUEM TO0ZI00HBIX TPEYTroJIbHUKOB
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0 MpOoK3Be/IeHUU
OTpe3KOB CeKYIIUX,
TeopeMa 0
KBajipaTe
KacaTe/JbHOM.
[IpumeHeHue

B pellleHUH
reoMeTpUUeCcKrux
3a/1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJIOJKeHue
Y BbIUMTaHUE
BEKTODOB,
YMHOXXEHHEe BeKTopa
Ha YMCJIO.
du3nuecKu u
reoMeTpu4ecKun
CMBICJ/T BeKTOPOB.
PassiokeHue BeKTOpa
0 ABYM
HEKOJUUTMHeapHbIM
BEKTOpPaM.
KoopauHatsl
BeKTOpaA.

CkasnsipHoe
TpoU3Be/leHHe
BEKTODPOB, ero

Hcnonb30BaTh BEKTOPHI KaK HarpaB/ieHHbIE
OTpEe3KH, MCC/Iel0BAaTh reOMeTpUUeCKU
(nepemenienyve) U (pusnueckui (Cuaa) CMbIC/IbI
BEKTOPOB.

3HaTh ompe/ie/ieHUsA CYMMbI U Pa3HOCTU BEKTOPOB,
YMHOXX€HUSI BEKTOpa Ha UMCJ/I0, MCC/Iei0BaTh
reoMeTpu4eCcKuii U GU3NYeCcKUil CMbIC/IbI ITUX
onepauyi. PemaTb reomeTprueckue 3aauu C
WCIIO/Tb30BaHVEM BEKTOPOB.

Pack/iagpIBaTh BEKTOP I10 /IBYyM HEKOJ/IMHEeAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKanasipHOe TIpoU3BeJeHre BeKTOPOB,
BBIBOJJMTH €0 OCHOBHbIE CBOMCTRA.

BbIuuC/ISITE CyMMY, Pa3HOCTb U CKa/IsIpHOE
Tpou3Be/ieHre BeKTOPOB B KOOPAWHATaX.

HpI/IMEHHTb CKdJIFIpHOE TIPpOM3BejeHrE IJId HaXOXXAeHHs

AJIMH U YI'JIOB
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TIpUMeHeHue
JUUTSL HAXOXKIeHU ST
JUIVH Y YTJI0B.
Perienue 3agau

C IIOMOLIBI0 BEKTOPOB.
HPI/IMEHEHI/IE BEKTOPOB

JIs1 pellieHuyst 3a/a4
[)7€35124%§

[lekapTOBbI KOOPAWUHATHI
Ha [VIOCKOCTU

IlekapTOBBI
KOOP/IUHATHI TOUeK
Ha IVIOCKOCTH.

YpaBHeHHe npsIMOiA.

YpaBHeHue
OKPY>KHOCTH.
KoopauHatsl Touek
riepecevyeHus
OKPY>KHOCTU U
TIPSIMOM.

Meton KoOpAUHAT
TIpY peLleHur
reoMeTpUYeCKux

3ad4, ITPAKTUYeCKHX

3a/1au

OcBauBaTh NMOHATHE MIPSIMOYTO/IbHOU

CUCTEMbI KOOPJUHAT, J€KapTOBBbIX KOOPHUHAT

TOUKH.

BbIBOAUTH YpaBHEHUe TMPSIMO U OKPYKHOCTH.

Bb1je/ITh T0JIHBIN KBa/IpaT /I/Isl HAaX0XKeHUs [jeHTpa U
pajiiyca OKpPY>KHOCTH IO eé ypaBHEHHIO.

PemaTth 3ajauM Ha HaXOXK/IeHUe TOUeK TepeceueHust
TIPSIMBIX ¥ OKPY>KHOCTEM C MOMOIIbI0 MeTO/a KOOPAUHAT.
Hcnonb30BaTh CBOWCTBA YII0BOr0 KO3(PduijeHTa mpsMoit
TIPU pellieHny 3a/ay, JI7isl orpe/ie/ieHUs pacIioioyKeHust
TIPSIMOM.

IIpuMeHATH KOOP/AWHATHI TIPU pellieHuH TeOMeTPUUeCcKuX U
TIPaKTUYEeCKUX 3aJ1ay, [/l TOCTPOeHUs] MaTeMaTUUeCKHUX
Mogiesield peasibHbIX 3a7iau («MeTOo/l KOOPIUHAT»).
ITob30BaThCs /115 IOCTPOEHUS U

YCCeJlOBaHUM LIM(PPOBBIMU PeCypCaMH.

3HAaKOMMTBCA C MCTOPHe Pa3BUTUsI TeOMeTPUU
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[IpaBu/ibHBIE 8 [IpaBusibHBIE DopmMy/IMPOBATH OIpe/iesieHHe TPaBUJIbHBIX
MHOT'OYTOJIbHUKH. MHOT'OYTOJIbHUKH. MHOT'OYTOJIbHUKOB, HAX0JUTh UX 3/IEMEHTHI.
Jl/1MHa OKpY>KHOCTHU Yucno . [lnvHa IToib30BaThCA NOHATUEM [JJ/TUHBI OKPYKHOCTH, BBEZEHHBIM
Y IJIOLa/b KpyTa. OKDY>KHOCTH, JyTU C TIOMOLLIBIO NTPAaBUIbHBIX MHOI'OYT'OJIbHUKOB, ONpe/e/ATh
Beiuncienuve romazemn OKPY>KHOCTH. 4yuCao , AJIMHY AYTH U PaJMAaHHYI0 Mepy yTJia.
PagunanHas mepa IIpoBouTH mepexoj OT pPaJiIMaHHOW MephbI yIJia
yrJa. K I'Pa/lyCHOM ¥ Ha00OPOT.
[Tnowanae Kpyra, OmnpepensaTs MIOLab Kpyra.
CeKTOpa, CerMeHTa BoiBoguTh (hopmyJibl (B rpaZlyCHOM U paiIuaHHOM Mepe)
[J1S1 IJTUH YT, TUIOLaZiled CEKTOPOB U CErMEeHTOB.
BbIuuc/ISTh 17101341 (PUTYpP, BKIHOYAOLIUX
3JIeMeHTbI OKPYKHOCTH (Kpyra).
HaxoauThb 11011811 B 33/laUax peaabHOU XU3HU
[IBM>KeHMs T/I0CKOCTH 6 [Tonsithe o ABWKeHH | Pa30upaTh MpuUMephbl, HUTFOCTPUPYIOIIHe
TJIOCKOCTH. TIOHSITUS IBUYKEHUSI.
[TapannenbHbINA dopMy/IHpOBATh OIIpeiesieHus Tlapasule/IbHOro MepeHoca,
repeHoc, MOBOPOT TOBOPOTa U 0CEBOM CUMMeTpyU. BBIBOAUTH X CBOMCTBA,
[IpumeHeHne HAXOAUTb HEeIO/BKHbIE TOUKH.
TIpY pelleHny 3a1au HaxoauTh LIEHTPbI ¥ 0CM CUMMETPUU NPOCTEULLINX
¢uryp. IlpumeHATH NapasiiebHbil TepeHoC U
CUMMETPHUIO TIPY pelleHUur reOMeTpUUeCKUX 3ajau
(pa3bupaThb rpUMepsbl).
N cnonb30BaTsk /1711 NOCTPOEHUS U UCC/IeJOBAHUM
111 poBbIe pecypchbl
[ToBTOpeHue, 06006ITIEHME, 24 [ToBTOpEHMe OnepupoBaTh NOHATUAMMU: PUrypa, TOUKA, NpsMasi,

crCTeMaTu3aLus 3HaHUM

OCHOBHBIX TTOHATUU U

yroJi, MHOTOYTOJTbHUK, paBHOOEIpeHHbIH U
PaBHOCTOPOHHUM
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MeTO/0B KypcoB 7—9
KJlaccoB, 060011jeHIe
Y cUCTeMaTu3aLus
3HaHUU.
[TpocTeunime
reoMeTpuuecKue
(burypsl 1 ux
cBOUCTBa. M3mepeHue
reoMeTpUYeCKux
BEJIMUMH.
TpeyrosbHUKWY.
[TapannenbHble U
TepIieHVKYJISIpHbIe
TNpsIMbIe.
OKpY’>KHOCTb Y KPYT.
["'eomeTpurueckue
MOCTPOEHUS. YTJIbl
B OKPY’>KHOCTH.
BrivicanHele u
OIYCaHHbIe
OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[Ipsamas u
OKPY’>KHOCTb.
YeTbIpEXyTro/IbHUKH.
BrivicanHble

TPeyroJIbHUKH, MPSIMOYTO/IbHBIA TPEYTO/IbHUK, MeInaHa,
bricceKTpHCa U BbICOTA TPEYTOJIbHYKA, TTapasijie/iorpamm,
pOMO, TTPSIMOYTO/TbHUK, KBaJpaT, Tparelysi; OKPY>KHOCTb,
KacaTesibHasi; paBeHCTBO U 1ofiobue Guryp,
TPeyroJIbHUKOB; Mapasijie/ibHOCTh Y TepPHeHAUKY/ISIPHOCTb
TMPSIMBIX, YTOJI MEXAY MPSMbIMU, CUMMETPHS
OTHOCHTEBHO TOYKHY Y TIPSIMOW; JI/TMHA, PaCCTOsIHUE,
BeJIMUMHA YIJ1a, M/I01a/lb, TIEPUMET].

Hcnonb3oBarh opMysibl: TepuMeTpa U MyIoLau
MHOT'OYTOJIbHUKOB, /IJIMHbI OKPY>KHOCTH U TIJI0LLIAIA
Kpyra, 06bEéMa MpsiMoyTo/IbHOT0 Tlapasijiesienuresa.
OnepupoBaTh NOHATUAMM: NIPSIMOYTO/IbHAsA CUCTEMA
KOOp/IMHAT, BEKTOP; UCI0/Ib30BaTh 3TH MOHATUS /IS
Tipe/ICTaB/IeHUs JaHHbIX U pellleHust 3aJjay, B TOM YHCiie
13 IPYTUX yueOHBIX MPeIMeTOB.

PemaTthb 3a/jauM Ha MMOBTOPEHHE OCHOBHBIX TTOHSTHM,

W/UTFOCTPALIMIO CBSI3eM MeX/y pa3/IMUHbIMU YacTSIMU Kypca.

BuI0MpaTh MeTo/ /i1 pellieHus 3a/jauul.
Pemathb 3a/jauM 13 NOBCeHEBHOW KU3HU
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Y OTCaHHbIe
YeThbIPeXyTro/IbHUKHU.
Teopema ITudaropa
Y Hauasa
TPUTOHOMETPUHU.
PerrieHue o01Iux
TPeyro/IbHUKOB.
[IpaBu/ibHBIE
MHOTOyTOJIbHUKHU.
ITpeoOpa3oBaHus
TIJTIOCKOCTH.

Newkenus. [Togobue.

CummeTpusi.
[Tnomaas.
BrruuciieHue
rioazent. [lnomjaau
1o/J00HBIX uUryp.
IekapTOBBI
KOOD/WHATHI Ha
TIJIOCKOCTH.

BekTopsbl

Ha TJI0OCKOCTH

OBLIEE KOJIMYECTBO
JACOB I1O0
[TPOTPAMME
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OENEPAJIBHASAI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

(ID 490668)

INIOACHUTEJ/IBHASA 3AIINCKA

B coBpemeHHOM IIM(QPOBOM MUpe BEPOSITHOCTh M CTAaTUCTHUKA MPUOOpeTaroT BCE
OOJbLIYI0 3HAUMMOCTb, KaK C TOYKHU 3peHUsl MPaKTUUYeCKUX MPUIOXKEeHUM, Tak U UX
pond B ob6pa3oBaHMM, HeOOXOJUMOM KaXJOMy uesnoBeKy. BospacraeT uwucio
npodeccuii, TIpU OBJaIeHUM KOTOPbIMU TpeOyeTcst Xopoiasi 6a3oBasi TOJTrOTOBKAa B
00/1acT BEPOSITHOCTA W CTAaTUCTHKH, TaKas TMOATOTOBKA BaXkKHA [I/Isl MPOJO/DKEHUS
obOpa3oBaHUs U [ijIs YCITeIIHOM TTpodeCcCOHaTbHOM Kaphephl.

KakpIii uesioBeK MOCTOSTHHO MPUHUMAET pelleHUsI Ha OCHOBE UMEIOIIUXCS Y Hero
JaHHbIX. A /i1 000CHOBaHHOTO TPUHATHUSI DelleHWsi B YCIOBUSIX HeJ0CTaTKa WU
u3bbiTKa UWHpOpMalLMKM HeoO0XOAWMO B TOM 4YMC/Ie XOpOLIOo C(OpPMHUPOBaHHOE
BEpPOSITHOCTHOE M CTaTUCTUYeCKOe MBbIILIeHHe.

MIMeHHO 103TOMY OCTPO BCTajsa He0OX0AWMOCTb CPOPMUPOBATEL Y 00YUArOIIUXCS
(GYHKI[MOHAIBHYI0 TPaMOTHOCTh, BKJ/IHOUAIOIIyI0 B cebsi B KaueCcTBe HeOTbeM/eMOoM
COCTaBJ/ISIFOLIeN yMeHHe BOCIIPUHMMAThb M KPUTUUECKH aHaJIW3UpOBaThb UH(POPMALMIO,
TNIpe/iCTaB/IeHHYI0 B Pa3/IMUHbIX (opMax, MOHUMAaTb BEPOSITHOCTHBIM XapaKTep MHOTUX
peasibHbIX TMPOLIECCOB U 3aBUCUMOCTEM, TPOU3BOAUTH MMPOCTEUIIEe BepOSITHOCTHbBIE
pPaCuéThl.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU TpUHLUNAMU cOopa, aHanv3a U
Npe/ICTaB/eHNsl JIaHHBIX W3 pa3MuHbIX Ccdep >KU3HM O0OljecTBa W TOCyJapCTBa
npuobiiaeT obyuarommxcs K  OOIecTBeHHbIM UHTepecaM. V3yueHue OCHOB
KOMOVMHATODUKM pa3BMBaeT HaBbIKM OpraHv3aluu repebopa M TojcuéTa yucia
BapUaHTOB, B TOM YMCJIe B NPUK/IAJHBbIX 3a/ayaX. 3HAKOMCTBO C OCHOBaMH TeOpPHH
rpa)oB Co37aéT MaTeMaTUUeCKUd ¢GyHAAMEHT i1 (OPMHUPOBAHUSI KOMIIETEHLIUH
B obnactu vHGOPMaTUKM U LUGPOBBIX TexXHOJAOTWW. IIpyM M3yueHUM CTaTUCTUKU U
BePOSITHOCTU 00O0TralljatoTcsi TIpeJCcTaB/ieHuss 00yJaroluxcss O COBPeMeHHOW KapThHe
MHpa U MeTOJax ero WccjiefoBaHus, (POPMUPYeTCs MOHWUMaHWe POJIM CTaTUCTHUKHU Kak
VUCTOYHMKA COLMAJbHO 3HAUMMOM MH(pOpPMALMM M  3aK/Ia/IbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOI'O MBIILJIEHHS.

B cooTBeTCTBUM C [JaHHBIMH Lie/ISIMA B CTPYKTYpe TpOrpamMMbl yueOHOTO Kypca
«BeposITHOCTE U CTaTUCTHKAa» OCHOBHOTO 0011[er0 00pa30BaHUs BbiZie/ieHbl C/IeAyIOoIIue
coJlep>KaTe/lbHO-MeTouuecKre JuHUM: «llpefcraB/ieHve [aHHBIX M OMNMcCaTeabHast
CTaTUCTHKaA», «BeposiTHOCTBb», «DIeMeHThl KOMOWHATOPHUKW», «BBeJeHne B TEOPHIO
Fp&@OB».

Copepkanve nuHuM «llpefcraB/ieHve [aHHBIX W OMNMCATe/bHAas CTaTUCTHKa»
CJTy>KUT OCHOBOM [i71s1 (hopMHpOBaHUsI HaBLIKOB paboThl ¢ MH(GOpMalMeil: OT YTeHUs U
WHTepripeTalud uHGOpMAalUM, TpeACTaBIeHHOW B Tabiuljax, Ha JAuarpaMmax W
rpadukax, o cbopa, MpeACTaBIeHUs] U aHaIU3a JaHHBIX C MCIO/b30BaHUEM
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CTAaTUCTUYECKUX XapaKTepUCTUK CpeAHMX U paccemBaHusi. Paborasg C /AaHHBIMH,
oOyuarolfiecss ydarcsi CUWTBbIBaTb W HWHTEPIIPeTUPOBATh [IaHHbIE, BBIJBUTATh,
apryMeHTUpOBaTh W KPUTHUKOBATh TMPOCTEMIIMe THUIOTe3bl, pa3MbIIIATh Haj
(dakTopamy, BbI3bIBAOIIUMM W3MEHUMBOCTb, M OLEHMBAaTb WX BJIMSHHWE Ha
paccMaTpyBaeMble BeJIMUMHBI U TIPOL[@CCHI.

VIHTyUTUBHOE TIpe/iCTaB/ieHHe O CayuyaliHOM W3MeHUMBOCTH, WCC/IeZloBaHUe
3aKOHOMEPHOCTeH W TeHJEeHI[MA CTaHOBUTCS MOTUBHPYIOIled OCHOBOM /i M3yueHUsi
TeopUHU BeposiTHOCTel. bosibilioe 3HaueHe UMEIOT NMpakTUUeCcKue 3aJjaHusi, B YaCTHOCTH
OTBITHI C K/IaCCUUeCKUMU BEPOSITHOCTHBIMU MO/Ie/ISIMHU.

[ToHsiITHE BEepOSITHOCTU BBOJUTCSI KaK Mepa MpaB/oIof00usi C/TyuaiiHOTO COOBITHSI.
[Tpu u3yuenuu yue6HOro Kypca obydaroiyecsi 3HaKOMSITCSI C TIPOCTeUILINMU MeTo/laMu
BLIUMC/IEHUSI BEPOSITHOCTEM B C/Iy4allHbIX SKCIIEPUMEHTax C paBHOBO3MOKHBIMU
3/IeMeHTapHbIMU MCXOJjJaMHi, BePOSITHOCTHBIMU 3aKOHAMM, TO3BOJISIFOIIIUMU CTaBUTh U
peliaTh 60siee Co)KHBIe 3a/au. B yueOHBIN KypC BXOJST HauajbHbIe TIpe/|CTaBIeHUs
0 C/TyyaliHbIX BeJIMUMHAX U UX YMC/IOBBIX XapaKTepUCTHKaX.

B pamMkax y4yeOHOrO Kypca OCYIIIeCTB/ISIETCS 3HAKOMCTBO OOYyUaroIl[HUXCs
C MHOXXeCTBaMH W OCHOBHBIMH OTepalsiMH HajJ, MHOXXeCTBaMH, pacCMaTPUBAIOTCS
NpUMepbl TPUMeHeHUs1 [/l pelleHus 3a/ay, a TakKe MCIO0Jb30BaHUsl B [IPYTHX
MaTeMaTUUeCKHUX Kypcax U yueOHBIX TIpeMeTax.

B 7-9 knaccax u3yyaercs yueOHbIMI Kypc «BeposiTHOCTb M CTaTHUCTHKa», B
KOTOPbIN BXOAAT pa3zienbl: «[IpeficTaBeHre JaHHBIX M OIMUcaTe/bHasi CTaTUCTUKa»,
«BeposTHOCTE», «DeMeHTbl KOMOMHATOPUKW», «BBe/jeHNe B Teoputo rpadoB».

OO0iijee unCIO YacoB, DPEKOMEHJOBAHHBIX [Jii W3yueHUs ydyeOHOTO Kypca
«BeposiTHOCTE U cTaTuCTHKa», — 102 vaca: B 7 knacce — 34 yaca (1 4ac B HeJet0),
B 8 knacce — 34 yaca (1 yac B Hefient0), B 9 Kiacce — 34 yaca (1 yac B HeJiesit0).

COAEPXXAHUE OBYUEHUA
7 KITACC

[lpencraBneHue JaHHBIX B BUje Tabmul, Adarpamm, rpacdukoB. 3arojiHeHUe
TabJIM1I, UTeHWe W TIOCTPOeHHe auarpamm (CTO/IOMKOBBIX (CTO/I0UATHIX) U KPYTOBBIX).
UreHue rpavkoB peanbHbIX MpoLeccoB. V3BneueHne uHGOpMaLMu U3 Juarpamm U
TabJ/IMlI, UCTIOb30BaHUe U UHTePIpeTalys JaHHbIX.

OnucaTtenbHasi CTaTUCTUKA: CpeJHee apyu(mMmeTHUecKoe, MeAuWaHa, pa3max,
HavOosiblllee YW HavMeHblllee 3HaueHUss Habopa UHMC/IOBBIX [JaHHbIX. [IprMepsl
CTy4YaliHOW U3MEHUHBOCTH.

Crny4JaliHblii SKCTIepUMeHT (OTIbIT) U C/TyuaiiHoe coObITHe. BeposTHOCTE U uacToTa.
Po/ib  MasioOBepOSITHBIX U TPAKTHUUeCKW [JOCTOBEPHBIX COOLITWI B TIpUPOZEe U B
obiiecTBe. MoHeTa U UrpaibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, BepimHa, pedpo. CteneHp BepivHbl. Uncao pébep u cyMMapHasi CTeTieHb
BepiuvH. [IpeacraBnenuve o cBsizHoCTH rpada. Lenu v tuknbl. [Tyty B rpadax. O6xop
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rpacda (siisiepoB myTh). [IpesacraBieHue 06 opueHTHpOBaHHOM rpade. PerieHue 3amau
C TIOMOIIbIO IpadoB.

8 K/TIACC

[TpencraBieHue JaHHBIX B BU/e Tab/UL], JUarpaMM, rpadHuKOB.

MHO0XeCTBO, 3/IeMeHT MHOXKeCTBa, MOAMHOXXeCTBO. Ornepalyv HaJ, MHOYKEeCTBaMU:
oObeguHeHVe, TiepeceueHue, noroyiHeHWe. CBOMWCTBa orepainuii Haj, MHOKeCTBAMU:
riepeMeCTUTe/IbHOe, COUYeTaTe/lbHOe, paclipe/ie/iuTe/bHOe, BK/II0UeHus. Vcronbs30BaHue
rpauueckoro mMpeACcTaB/AeHUsI MHOXXeCTB [I/I1 OINWCAHUS peaslbHbIX TMPOLIECCOB U
SIBJIEHUH, TIDU PellleHuH 3a/au.

M3mepeHre paccerBaHUs [AaHHBIX. [ldcrnepcusi ¥ CTaHAApTHOE OTKJ/IOHEHUe
YKC/IOBBIX HAOOPOB. /IlnarpaMMa paccerBaHUsI.

OneMeHTapHbIe COOLITHUS CydaiiHOTO orbiTa. CiyuaiiHble coObITHSA. BeposiTHOCTH
coObITH. OIBITEI C PaBHOBO3MOKHBIMHM 3JIeMEHTapHbIMU COOBITUSIMH. CrydalHbIN
BbIOOD. CBSI3b MEX/y MajOBepOSITHBIMU W TPaKTUUYeCKH [OCTOBEPHBIMU COOBITUSMU
B TIpPUpO/ie, 00IIleCcTBe 1 HayKe.

HNepeBo. CBOMCTBa [€peBbEB: €IUHCTBEHHOCTb MYTH, CYIleCTBOBaHUE BUCSUEM
BEPIIMHBI, CBSI3b MEXAY UYKWC/IOM BepIIMH U YMC/IOM pébep. [TpaBWiIo YMHOXKeHUS.
Perenvie 3az1au ¢ moMoniero rpagos.

[TpoTtuBomo/oxHbIe COObITHA. [Juarpamma Oitniepa. OObejuHEeHNE U TIepeceueHue
cobbiThii. HecoBmecTHble coObiTHSI. Dopmysia c/ioKeHHSI BEPOSITHOCTeH. Y C/IOBHas
BepPOATHOCTh. [IpaBwio yMHOKeHus. He3saBucumbie cobbitusi. [IpezacraBneHue
JKCIeprMeHTa B BUJe JepeBa. PellleHue 3a/lau Ha HaxXOXAeHUE BepOSITHOCTeU
C TIOMOIIIbIO JlepeBa C/y4alHOr0 SKCIepUMeHTa, Auarpamm Jiijiepa.

9 KV/IACC

[TpencraBneHve JaHHBIX B BUje Tabiui], AuarpamM, TpadyKoOB, WHTEpIIPETALIUS
JaHHBIX. UTeHre U mocTpoeHue Tab/uil, uarpamMmm, rpadukoB 1Mo peaabHbIM JAaHHBIM.

[TepectraHoBkM u dakrtopuan. CoueTaHus M UMC/IO coyeTaHWM. TpeyrosbHUK
[MTackans. PelieHue 3afiau ¢ UCTIOb30BaHHEM KOMOWHATOPHKHU.

'eoMeTpuueckasi BeposSTHOCTb. CiydaliHbIi BbIOOp TOUKM W3  (UTYpHI
Ha TIJIOCKOCTH, W3 OTPe3Ka U U3 IyTU OKPY>KHOCTH.

Wcnbitanve. Ycrex v Heypaua. Cepusi MCIbITaHUM 10 niepBoro ycriexa. Cepust
ucTbITaHu bepHyun. BepositHocTy cOOBITHI B CéPUM UCTIBITaHUN bepHy/u.

CnyuvariHasg BeMMYMHA M pacrnpeje/ieHUWe BeposiTHOCTeW. MaTtemaTuyeckoe
oXXuJjaHve u gucriepcusi. I[Ipymepbl MaTeMaTHueCcKOro OXKUAAHUSI KaK TeOPeTUYeCKOro
CpeHero 3HaueHWs Be/IMUMHbI. MaTemaTHUecKoe OKUJlJaHWe U [UCIepCUsi CTydanHOU
BeJIMUMHBI «YUCI/I0 YCIIEXOB B CEPUM UCTIbITaHUN bepHy/in».

[MoHsTHE 0 3aKOHe Oo/bLIMX ynces. Vi3MepeHre BepOSITHOCTE! C TMIOMOIIbIO UacToT.
Posib 1 3HaUeHMe 3aKOHA OOJIBIIINX YKCes B PUPOJe U 0bIIecTBe.
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INIPEJAMETHBIE PE3YJ/IbTATDI

ITpemMeTHBIE pe3y/lbTaThl OCBOEHHUSI TMPOrpaMMbl y4eOHOrO Kypca K KOHIY
oOyueHusi B 7 Kjacce:

YuraTth uWHGMOpMalLMIO, TpPeACTaB/ieHHYI0 B Tabnuijax, Ha /Jguarpammax,
TIpe/ICTAB/IATL JlaHHble B BHAe TabO/MIl, CTPOUTH AMarpaMMbl  (CTONOHKOBBIE
(cronbuartbie) ¥ KPYyroBbIe) TI0 MaCCHBaM 3HAUEHHH.

OnuchIBaTh U UHTEPIPETUPOBATh peasibHble UUC/IOBbIE JaHHbIE, Tpe/CTaB/IeHHbIE
B Tab/MI[aX, Ha AUarpaMMax, rpadukax.

Vcrionb30BaTh /11 OMMCAHUS JaHHBIX CTaTUCTUYECKHE XapaKTepUCTUKU: CpeJHee
apudmeTHUeckoe, Me/iaHa, HauboJIblllee ¥ HaUMeHbIllee 3HaueHusl, pa3Max.

NMeTb mipeAcTaBieHWe O CIyyalHOM W3MEHUMBOCTA Ha TIpuMepax I[eH,
(U3MUYeCKUX BeJIMUMH, aAHTPOMOMETPUYECKUX [AHHBbIX, HMeThb [peJ/ICTaBlIeHue O
CTaTUCTUUYECKOU YCTOUUHUBOCTH.

[TpemgMeTHBIE pe3y/nbTaThl OCBOEHHUSI IPOrpaMMbl y4eOHOrO Kypca K KOHIY
obyueHus B 8 Kiacce:

W3Bnekatb 1 npeobpa3oBbIBaTh MHPOPMALIHIO, TIPE/ICTAaB/IeHHYIO B BUe Tab/uil,
auarpamm, rpaduKoB, Mpe/CTaB/IsATh AaHHbIe B BU/ie Tab/ul], AuarpaMm, rpadyKkoB.

OnuchiBaTh JlaHHbIE C TIOMOIIBK) CTaTUCTUYECKUX TIOKa3aTenen: CpeJHuX
3HaueHUM U Mep paccerBaHus (pa3Max, UCIepCUsi U CTaHJapTHOe OTK/IOHEeHUe).

HaxoauTh 4acTOThI UMC/IOBBIX 3HAUEHWW W YaCTOThl COOBITHH, B TOM YHC/IE
TI0 pe3y/ibTaTaM W3MepeHU U HabJTro1eHUH.

HaxoauTb BepOSITHOCTH C/AyuyaliHBIX COOBITHH B OIBITax, 3Has BEpPOSITHOCTH
3/IeMEHTapHbIX COOBITUH, B TOM UWCAe B OIbITAX C PaBHOBO3MOXXHBIMHU
3/IeMEHTapHBIMHA COOBITHUSIMH.

Wcrnonb3oBaTh rpaduueckue MOJeNU: [epeBO CJIy4alHOro SKCIepUMEHTa,
JvarpaMMbl Jiijiepa, UMC/I0Bast rpsiMasi.

OnepupoBaTh MOHATUSIMU: MHOXXECTBO, MOJMHOXXECTBO, BBIMOJHITL OMepaLyu
HaJi MHO>KeCTBaMH: 00be/IHeHe, TiepeceueHue, JOTOTHeHNe, TIepeUUC/IsTh 3/IeMeHThI
MHO>KeCTB, IPUMEHSTb CBOMCTBA MHO>KECTB.

Vcrnonb3oBaTh rpauueckoe rpecTaBIeHUE MHOXXECTB U CBSI3ed MeXAY HUMH
JJIs1 OTIMCAHUS TIPOLIECCOB U SIBJIEeHUM, B TOM UWCJie TIPU pelleHWU 3aau U3 APYTUx
yueOHBIX MMPeZIMETOB U KypPCOB.

[TpemMeTHBIE pe3y/lbTaThl OCBOEHHUSI TPOrpaMMbl y4eOHOTO Kypca K KOHIIY
oOyueHusi B 9 Kjacce:

V3Brekatb U TpeoOpa3oBbiBaTh MH(OPMALMIO, MPEACTAaB/I€HHYI0 B pa3/TMUHBIX
WCTOUHWKAX B BHje Tabiuil, Juarpamm, rpadUKOB, IPe/ACTaBIATh JaHHbIE B BHJE
Tab/v1l, AUarpaMM, rpaduKoB.

10



®degepanbHas pabouast mporpaMMa | MaremaTrka. 5-9 knaccel (6a30BbIi

Pemmath 3aZiaud  OpraHW30BaHHBIM  TiepeOOPOM  BapHMaHTOB, a  TaKXe
C WCT0JTb30BaHNeM KOMOWHATOPHBIX TIPaBU/ U METOZIOB.

Vcnonb30BaTh onucaTelbHbIE XapaKTEPUCTUKU /11 MACCUBOB UMCJIOBBIX [JaHHBIX,
B TOM YMCJIe CPe/IHHe 3HaUeHUs] U MepPbl PaCCeUBaHUSI.

HaxoauTb 4acTOThl 3HAYeHWM W YaCTOTbI COOBITHS, B TOM UHC/Ie TI0JIb3YSICh
pe3yJibTaTaMU MPOBe/IEHHBIX U3MepeHU U Hab/Iro1eHu .

HaxoauTb BepPOSITHOCTH C/TyualiHbIX COOBITUM B M3yUeHHBIX OIbITaX, B TOM UHCJIe
B OMbITaX C PABHOBO3MOXXHBIMHU 37IeMeHTapHbIMU COOLITUSIMH, B CepUAX HWCIBbITaHUMN
J10 TIepBOTO yCIiexa, B CepysiX UCTbITaHUU bepHym.

NmeTs nipeficTaB/ieHUE O C/Ty4alHOM BeJIMUMHE U O pacripe/ie/ieHUHd BEPOSITHOCTEM.

HmeTh mpefcTaB/ieHWe O 3aKOHe OOMBIIMX 4YKWCel KaKk O TPOSIBIeHUU

3aKOHOMEPHOCTH B C/Ty4aifHOM W3MEHUMBOCTU M O POJIM 3aKOHA OOJBIIMX UKCest
B TIPHPOZie U 0011leCTBe.
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TEMATHUYECKOE IVIAHUPOBAHUE

7 KIIACC
HaumeHoBaHue pa3zena (KommuectBo OcHOBHOe coziep;xaHue OCHOBHbBIE BU/IbI ZIeSITEIbBHOCTHA 00yUaroIuxcst
(Tembl) Kypca 4yacoB
[IpencraBieHye JaHHbBIX 7 [IpencraBieHue JaHHBIX OcBauBaTh CII0CO0bI TTPe/ICTaB/IeHUS
B Tabsuijax. [TpakTrueckue CTaTUCTAUYECKUX JAHHBIX U UHCTOBBIX
BBIUMC/IEHHS 10 Tab/JIMYHBIM | MAaCCUBOB
JaHHbIM. V3B/1eueHve u C TIOMOIL[bI0 TabJIML] ¥ AUarpaMM C UCTIOb30BaHUEM
WHTepIIpeTalys TabJTuUHbIX aKTya/bHbIX U BaXXKHBIX JAHHBIX (JeMorpaduueckue
naHHbIX. [IpakTHueckas JlaHHbIe, TIPOU3BO/ICTBO MPOMBIIIEHHOU U
pabora «Tabu1bI». CeTbCKOXO03SIMCTBEHHOM MPOAYKIIUH,
['padpmueckoe o011lecTBeHHbIe U TIPUPOAHbIE SIBJIEHUS).
ripe/iCTaB/ieHHe JaHHbIX V3yuyaTth MeToABI PabOThI C TaOIMUHBIMU
B BUJIe KDYTOBBIX, Y rpaMuecKUMU Mpe/iCTaBIeHUsIMU
CTOOMKOBBIX (CTO/0UAThIX) | JAHHBIX C TOMOLBIO LU(POBLIX PECYPCOB B
auarpamm. UteHue u X0/Ie IPaKTUUeCKHUx pabor
MOCTPOEHUEe AUarpaMm.
[IprmMeph! semorpaduyeckux
Jvarpamm.
[TpakTuueckast pabota
«JJuarpammsbI»
Ornucare/ibHasi CTaTUCTUKA 8 Yucnosbie Habopbl. CpegHee | OcBamBaTh MOHSATHSA: YKMC/I0BOI Habop, Mepa

apu(pmeTryeckoe.
MeauaHa uric/i0BOro Habopa.

LIeHTPa/IbHOW TeH/IeHLIUM (Mepa LieHTpa), B TOM UKC/ie
cpefHee apudMeTUUeCKOe, MeJhaHa.

106



denepanbHas pabouas mporpaMmMa | MaremaTrka. 5-9 kmaccel (6a30BbIi

Y CTOMYHUBOCTh Me/IMaHBbI.
[TpakTryeckast paborta
«CpeziH1e 3HaUeHUS».
HaubonbIiee 1 HaMeHbIIIee
3HaueHHs YHUCI0BOTO
Habopa. Pa3max

OnuchIBaTh CTaTUCTUUYECKUE IaHHbIe C TIOMOIIIBIO
cpefHero apuhMeTHYeCcKOro U MeJraHbl. Periath
3a7iauul.

V3yuaTh CBOMCTBA CPEIHUX, B TOM UUCIe

C TTOMOI[BI0 LIM(POBBIX PECYPCOB, B XO/e
TIPaKTHUUeCKUX pabor.

OcBauBaTh NOHATHA: Haubo/IbIIee ¥ HAUMEHbIIIee
3HaYeHHs YMCI0BOT0 MaCCHBa, pa3Max.

Pemiath 3aiaun Ha BbIOOD criocoba onuvcaHust
NAHHBIX B COOTBETCTBUU C TIPUPO/ION JAHHBIX

U LIe/ISIMU UCCIe[IOBaHUS

CnyualiHasi U3MEHUUBOCTD

CnyuaiiHast U3MeHUMBOCTb
(mpumepsr). YacToTa
3HaueHWH B MacCHBe
AaHHblX. ['pynnvpoBka.
['vcrorpammei.
[TpakTuueckast pabota
«CiyyaiiHasi U3BMEHUHMBOCTb»

OcBauBaTh MOHATHUA: YaCTOTa 3HAYEHUM B
MaCCHUBe JJaHHbIX, TPYNITMPOBKA /IaHHBIX,
rUCTOrpaMma.

CTpouTh 1 aHa/IU3UPOBATH T'MCTOTPaMMBbI,
MOAOUPATH ITOAXO/SAIIMH 1IaT TPYTITUPOBKH.
OcBauBarh rpauueckye npe/iCTaBAeHUs
pa3HbIX BU/IOB CJIyYalHOW U3MEHUUBOCTH, B TOM
yucse

C TIOMOILIBIO LIU(PPOBBIX PECYPCOB, B

X0/Ie TIPaKTUUECKOUN pabOThI

BBezeHne B Teoputo rpados

I'pad, BepiinHa, pedpo.
[IpeacraBnenue 3agauu

¢ nomoiibio rpada. CTerneHb
(Ba/e€HTHOCTD) BEPILIVHBI.
Yucno pébep u

CyMMapHasl CTereHb

OcBauBaTth noHATHS: Tpad, BepilHa rpada, pedbpo
rpada, cTereHb (Ba/leHTHOCTb BepIIIMHbI), Lielb 1
11710

OcBauBaTh NOHATHA: TTyTh B Tpade, 3i1/IepOB MYTh,
o6xog rpada, OpreHTHPOBaHHBIM rpad.
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BepuuH. Llens u

PeinaTh 3a/jauM Ha MOMCK CYMMbI CTeNeHeN BepILIVH
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1uk/. [1yTs B rpade.
IIpencraBienue o
cBsi3HOCTH rpada. O6xop
rpada (3i171epoB NyTh).
[IpencraBnenue

00 OpUeHTUPOBAHHBIX

rpadax

rpada, Ha rouckK 06xoza rpada, Ha MOHUCK

MyTel B OpUEeHTHUPOBAHHBIX rpagax.

OcBauBaTh CIOCO0BI Mpe/ICTaB/IeHHUs 3aZlau U3 Kypca
anrebpbl, TeOMeTpUY, TEOPUU BEPOSITHOCTEH, JPYTUX
NpeJMeTOB C NMOMOLBIO IpadoB (KapThl, CXeMBI,
5/1IeKTpUUeCKUe Lienu, (PyHKLMOHAIbHbIe
COOTBETCTBUSI) Ha TIpUMepax

BeposAiTHOCTb U
yaCcTOTa CJTy4alHOT O
COOBITUS

CilyyaliHbIM OMBIT U
C/TydaiiHoe COObITHe.
BeposTHOCTB 1 yacToTa
coObITHsA. Posib
MaJIOBEPOSITHBIX U
MPaKTHUUeCKU JOCTOBEPHBIX
COOBITHI B IPUpOJie U

B 0o0O1jecTBe. MOHeTa
WrpasibHast KOCTb B TEOPHH
BEPOSITHOCTEN.
[TpakTHueckast pabota
«YacToTa BbITafieHHsT OpJia»

OcBanBaTh NOHATHUSA: C/IyYalHbIN OMBIT U
c/lydaiiHoe coObITHe, MaJIOBepOSITHOE U

MIPAaKTUYeCKU JOCTOBEPHOe COOBITHeE.

M3yuaTh 3HAUMMOCTb Ma/IOBEPOSITHBIX

CcOOBITHI B TIPUPO/ie U 00IIIeCTBe Ha Ba’KHBIX
ripuMepax

(aBapum, HeCUaCTHBIE C/y4dau, 3alliuTa IepCOHabHOU
vH(opMaluu, nepeziaya JaHHbIX).

M3yuaTh poJib KIaCCUUEeCKUX BEPOSTHOCTHBIX
Mojieneii (MOHeTa, WrpajbHasi KOCTb) B
TeOPUM BEPOSITHOCTEH.

HabmwogaTh M HM3ydyaTh YacTOTy COOBITHH B
TIPOCTBLIX 3KCIepUMEeHTax, B TOM UKCJie C TOMOIIIbIO
1[U(POBLIX PECYPCOB, B X0/ie MPAaKTHUeCKOU paboThI

O06o0611eHMe,
CcHCTeMaTH3aLiysl 3HaHUM

[IpencraBieHue JaHHBIX.
OnucaTesibHasi CTaTUCTHKA.
BeposiTHOCTB ClTy4aliHOTO
COOBITHS

IToBTOPATH U3yUueHHOE U BHICTPAUBATh CUCTEMY
3HaHUM.

PemaTh 3aauM Ha TIpe/ICTaB/IeHUe U OMKUCaHNe
JAHHBIX C TIOMOII[bI0 W3yUEeHHBIX

XapakTepuCcTHK. O0CyXAaTh MpUMepbI
CTyYaliHBIX COOBITHH,
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Ma/IOBEPOSITHBIX U MPaKTUYECKU [JOCTOBEPHBIX
CJTy9aiiHbIX COOBITHIA, X POJIH B TIPUPO/Ie U
JKA3HU YesioBeKa

OBIIEE KOJIMYECTBO
JACOB I1O0
[TPOI'PAMME

34
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8 KJIACC
HaumenoBanue pasziesnia  [KonmuecTtso OcHOBHOe cofiepkaHue OCHOBHBIE BU/IbI [IeSITE/IbHOCTH 00YUarOIUXCsl
(Tembl) Kypca 4yacoB
[ToBTOpEHME Kypca 4 [IpencraByieHre JaHHBIX. IToBTOPATH H3yUeHHOE U BHICTPAUBATh CUCTEMY

7 KJjacca

OnucaTenbHasi CTaTUCTUKA.
CnyualiHasi U3MeHUUBOCTb.

CpeJiH1Ee UKC/IOBOTO
Habopa. CiyualiHble
COOBITHS.

BeposTHOCTU ¥ 4aCTOTHI.
Knaccuueckre mogenu
TeOpPHUU BEPOSITHOCTEM:
MOHeTa U UrpajbHasi KOCTb

3HaHUM.

PemaThb 3aaum Ha rpe/iCcTaB/ieHUe U OMUCaHUe
JTAHHBIX C TIOMOIIIbIO MU3yUeHHbBIX XapaKTepPUCTHUK.
PemaTsb 3ajaum Ha rpe/CcTaB/ieHUe TPYIIUPOBAHHBIX
JTaHHBIX W OMMCaHWe C/Ty4aliHOM M3MeHUMBOCTH.
PemaTsb 3ajaum Ha oripe/ie/ieHUe 4aCTOThI
C/lydaliHbIX COOBITUM, 00CY’KeH1e PUMEPOB
CJTyYalHBIX COOBITHM, Ma/IOBEPOSITHBIX U
MIPAKTHUYECKU JJOCTOBEPHBIX C/TyualHBIX COOBITHMN, MX
POJIM B IPUPO/ie U XKU3HU YesIOBeKa

OnucarenbHasi CTaTAUCTHKA.
PacceviBaHve JaHHBIX

Otknonenus. Iucrnepcus
YKC/I0BOTO Habopa.
CraHpapTHOe OTKJ/IOHEeHHe
YHCI0BOTO Habopa.
duarpaMmsbl paccerMBaHUs

OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTaHJAapTHOE
OTKJIOHEHUE, UCII0JIb30BaTh 3T XapaKTepPUCTUKU
JLIsL OTIMCAHUS PaCCeUBaHUS JJaHHBIX.

BoiBUraTh runoTe3nbl 00 OTCYTCTBUU WU
Ha/IMYUU CBS3U 10 AUarpaMMaM pacceruBaHusl.
CTpouTh uarpaMMbl pacCeMBaHus M0 UMEROLUMCS
JIaHHBIM, B TOM YMCJIe C TIOMOLLBbI KOMITbIOTEPA
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MHuoykecTBa

MHoOXeCTBO,
TOAMHO>KeCTBO. Oriepalyu
HaJi MHO>KeCTBaMHU:
o0beiMHeHNe, TiepeceueHue,
JIOTIO/THEHUe.

CBoricTBa onepanum

HaJi MHOKeCTBaMHU:
repeMeCTUTe/IbHOe,
coueTarte/ibHOE,
pacrpe/ieuTe/bHOe,
BK/TFOUEHHSI.

['padrueckoe
rpe/icTaB/ieHre

MHO>KeCTB

OcBauBaTh NOHATHUS: MHOXXECTBO, 3/IeMEHT
MHO>KeCTBa, [IOJMHOKeCTBO.

BbIno/HATH onepanyy HaJi MHOKeCTBaMU:
o0be/iHeHue, epeceueHye, 10MoHeHHe.
Mcnonb30BaTh CBOUCTBA: NIEPEMECTUTEJILHOE,
coueTaTebHOE, pacripe/ie/IMTe/IbHOe, BK/IFOUeHUSI.
Hcnonb3o0BaTh rpaguueckoe npejcraBieHre
MHO>KeCTB TIPY OMMCAHWH PeasibHbIX MPOLIeCCOB U
SIBJIEHUM, TIPU PeLleHUH 3a/lau U3 IPYrux
yueOHBIX TIPeZIMEeTOB U KYPCOB

BeposTHOCTh C/TyuaitHOTO
CoObITHS

OneMeHTapHbIe COOBITHSI.
CnyuatliHbie cOOBITHS.
bnaromnpusTcTByromnye
3/7IeMeHTapHbIe COOBITHS.
BeposiTHOCTH COOBITHIA.
OmBITHI C PABHOBO3MOXXHBIMHU
3/IeMeHTapHLIMU COOBITHUSIMHU.
CnyuaiiHbiii BbIOOP.
[TpakTryeckast paborta
«OTIBITBI

C PaBHOBO3MOKHBIMHU

OcBauBaTh MOHATHS: YIeMeHTapHOe COObITHE,
c/lydaiiHoe cOObITHE KaK COBOKYITHOCTD
6/1arONPUATCTBYIOIIUX 7IeMeHTapHbIX
COOBITHM, paBHOBO3MOKHBIE 3/IeMeHTapHbIe
COOBITHSI.

PemaThb 3aaum Ha BbIUKC/IeHE BEPOSITHOCTEM
COOBITH TIO BEPOSTHOCTSIM 3/IeMEHTapHBIX
COOBITHI C/Ty4aifiHOTO OITbITA.

Pemath 3aauM Ha BbIUKC/IEHUE
BEPOSITHOCTEM COOLITHH B OIBbITAX C
PaBHOBO3MOXXHBIMU 3/IEME@HTapHbIMU
COOBITHSAMH, B TOM UHCJIE
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C MOMOIIIbI0 KOMITBIOTEpA.
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3/IeMeHTapHBIMU
COOBITHUSIMU»

IIpoBOAUTH U M3y4aTh OMNbITHI

C paBHOBO3MOJKHBIMU 37IeMEeHTapHBIMU COOBITUSMU
(Cc ucronb30BaHWEM MOHET, UTPajlbHBIX KOCTEH,
JIPYTUX Mo/iefniel) B X0Zie MpaKTUueCKoul paboThbl

BeieHuve B Teoputo rpaos

HepeBo. CBOUCTBA epeBa:
eIMHCTBEHHOCTh MYTH,
CyIL|eCTBOBaHUE BUCSUYEH
BepIIUHbI, CBSI3b MEXIY
YKMC/IOM BEpIIUH U UHC/IOM
pébep. ITpaBUIO YMHOKEHUS

OcBauBaTh MOHATHS: /IEPEBO KaK rpad 6e3 1ukiia,
BHCsTUast BepIIrHa (IUCT), BeTBb JI€pPeBa, MyTh

B JIepeBe, TUAMETP JlepeBa.

M3yuaTh CBOMCTBA /|epeBa: Cyl[eCTBOBAHHUE
BUCSIUEH BEPIIUHBI, eTUHCTBEHHOCTD TTYTH MEX/Y
JBYMsI BEPILIHAMM, CBSI3b MEXK/Y UMC/IOM BEPIIUH 1
yKrC/IoM pébep.

PemiaTh 3ajaud Ha MOUCK U ME€PEUKCIEHHE

TMyTel B fiepeBe, omnpe/ie/ieHHe YKic/ia BepPIIvH WK
pébep B epeBe, 00x0/ OMHAPHOTO /iepeBa, B TOM
yKc/ie C IPUMEeHEeHHeM TpaBr/ia YMHOKEeHHUsT

CnyuaiiHble COOBITHS

[TpoTHBOIIO/IOKHOE COOBITHE.
Huarpamma Dunepa.
ObmbenvHeHe U TiepeceueHre
coObITHi. HecoBMecCTHBIe
cobpITHsA. Popmyia
CJI0)KEHUS1 BepPOSITHOCTEM.
[IpaBHU/IO YMHOXeHHUsI
BEpPOSITHOCTEN. Y C/IOBHast
BepPOATHOCTb. He3aBucumebie

OcBauBaTh NOHATHUSA: B3aUMHO MMPOTUBOIOJIOKHbIE
COOBITHS, OTIepariy HaJ, COOBITHUSIMU, 00beITUHEHHE U
repeceyeHuie COOBITUM, AMarpaMma ditiepa (Oiiepa—
BeHHa), COBMeCTHbIe U HECOBMeCTHbIe COOBITHSI.
M3yuaTh TeopemMbl O BepPOSITHOCTH 00beJUHEHUS
IBYX cOOBITHI ((hOPMYJIbI CJIOXKEHHUST BEPOSITHOCTEM).
PemnaTh 3ailauM, B TOM UKHCJIe TEKCTOBbIE

3a[jauy Ha oTpeie/ieHre BepOsiTHOCTeH

o0beIMHeHus U
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cobwrtus. [IpencraBieHye
CJIy4alHOr 0 3KCIeprMeHTa
B BU/JIe /lepeBa

riepecevyeHusi COOBITUM C TIOMOIIBIO YMC/IOBOU
MIpSIMOM, iuarpamMm Jiinepa, GopmyJibl

CJI0KEHUST BEPOSITHOCTEH.

OcBauBaTh NOHATHUA: NIPABUIO YMHOKEHHS
BEpOSITHOCTEM, yC/IOBHAs BEPOSITHOCT,
He3aBUCUMBbIe COOLITUS [iepeBO CTy4YaifHOTO OTIbITa.
MN3yuath cBOMCTBA (Orpe/iesieHus1) He3aBUCUMBIX
COOBITHI.

PemaTh 3aauM Ha oripefiesieHHe U UCI0/Ib30BaHUe
HEe3aBUCUMBIX COOBITHH.

PemaTsb 3ajaum Ha MOWCK BEPOSITHOCTEH, B

TOM YHCJIe YCJIOBHBIX, C UCII0J/Ib30BAHUEM

JlepeBa CJIy4yalHOT'O OIbITa

O06o061eHme,
crCTeMaTu3aLus 3HaHUM

[IpeacraBneHue JaHHBIX.
OmnucaTenbHasi CTaTUCTUKA.
['padbl. BeposiTHOCTB
CJIy4aiiHOTO COOBITHSI.
OneMeHTbl KOMOMHATOPUKH

IToBTOPATH U3yUueHHOE U BHICTPAMBATh CHCTEMY
3HaHUM.

PemaTh 3ailauM Ha Tpe/iCTaB/IeHUe U OMMCaHKe
JTAHHBIX C TTOMOII[bIO U3YUEeHHBIX

XapakTepuCTUK. PemaTh 3ajaum C

rprMeHeHHeM rpacdoB.

PemaTh 3ajauM Ha HaX0XK/IeHHEe BEPOSTHOCTU
CJIy4aiiHOTO COOBITHS TI0 BEPOSITHOCTSIM
3/IeMeHTapHbIX COOLITHI, B TOM UHCJIe B

OTTbITaxX

C PaBHOBO3MOJKHBIMH 37IeMEHTaPHBIMU COOBITUSIMHU.
PemnaTh 3ailaun Ha HaXOXK/leHHe BePOSTHOCTeN
00beIMHeHUs U TlepecedeHust COOLITHI, B TOM UHCIIe
HEe3aBUCHUMBIX, C MCITOTb30BaHUEM IpadruecKux
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TIpe/ICTaB/IeHNI U lepeBa CIy4aiHOro OMbITa.
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Pemarh 3afauu Ha riepeurcieHre KOMOMHALIAN
(urc/ia mepecTaHOBOK, YMC/Ia COUETAHUMN),

Ha Haxo)K/IeHHe BeposITHOCTel COObITHI C
rpyMeHeHreM KOMOWHATOPUKH, B TOM UHCIIe

C UCMO0JIb30BaHUeM Tpeyro/bHuKa [lackans

OBILIEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

34
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HaumeHoBaHue paszesna
(TembI) Kypca

KomnuuectBo
4yacoB

OcHoBHOe coJepKaHue

OCHOBHBIE BUBI AeATe/IbHOCTU O6yan-OH_[I/IXCH

[ToBTOpPEHUe Kypca
8 kiacca

4

[IpencraBieHue JaHHBIX.
OnucarenbHasi CTaTUCTHKA.

Omnepaiyu HaJl COOBITUSMU.

HesaBucumocTtb cOObITHUH

IToBTOPATH U3yUueHHOE U BBICTPAUBATh CUCTEMY
3HaHUM.

Pemarth 3aauM Ha npe/icTaB/ieHue U

OTMCaHue IaHHBIX.

PeiiaTh 3aiauM Ha HaXOX/leHHe BepPOSITHOCTeN
o0beIMHEHUS U TIepeceueHrst COOBITHI, B TOM UKCJIe
He3aBUCUMBIX, C UCT0J/Ib30BaHUEM rpadruecKux
ripe/iCTaB/eHU 1 ZiepeBa CIy4aliHOT'O OfbITa.
PemaTh 3ailauM Ha repeurcieHre KOMOMHALIANA
(urc/ia mepecTaHOBOK, YMC/Ia COUETAHUMN),

Ha HaXO>K/|eHHe BeposiTHOCTel COObITHI

C TpUMeHeHreM KOMOWHATOPUKH, B TOM YHCJIe

C UCT0J/Ib30BaHWEM TpeyrosibHUKa [lackasns

OneMeHTbl KOMOWHATOPUKHU

[TepectaHoBKU. PakTOpHUAIl.

CoueTaHus U YUCIIO
coueTaHuu. TpeyrosbHUK
[Tackasnsd. IIpakTrueckas
paboTa «BbIunc/ieHue
BEpPOSITHOCTEU

C UCTOJ/Tb30BaHUEM

OcBauBaTh MOHATHA: KOMOMHATOPHOE ITPABUJIO
YMHOXXK€HHs, YIIOPsiZloueHHast rapa, TporKa
00BEKTOB, TlepecTaHOBKa, haKTopuas Yuc/a,
coyeTaHue, YUC/I0 COUeTaHUM, TPeYTrOJTbHUK
ITackans.

Pernarsb 3ajauu Ha rnepevyrc/ieHyde yropsAg0uYeHHbIX
rap, TpOeK, repeunrcieHue rnepecTaHoBOK

Y COUeTaHWH 3/IeMEHTOB Pa3/TMYHbIX MHOJKECTB.
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KOMOMHATOPHBIX (DyHKIIHIA
3/IEKTPOHHBIX TaOMHI]»

Pemath 3aaum Ha MpYMeHEeHHe UKC/la COUeTaHu!

B anrebpe (COKpalriéHHOe YMHOXKeHre, OMHOM
HbroToHa).

PemiaTb, npuMeHsasi KOMOMHATOPUKY, 3a/lauM

Ha BbIUMC/IEHHEe BePOSITHOCTEM, B TOM UMCJIe C TIOMOII[bIO
3/IEKTPOHHBIX TAaO/IHI] B XOZIe MPAKTHUeCKOM paboThI

['eomeTpuyeckas
BEPOSITHOCTD

['eomeTpuueckas
BepOSITHOCTb. Ciry4yaliHbIN
BbIOOD TOUKU U3 PUTYPHI
Ha IIJIOCKOCTH, U3 OTpe3Ka,
Y3 [yTU OKPY>KHOCTH

OcBauBaTh MOHATHE TeOMETPHUUECKON BEPOSTHOCTH.
Pematp 3afiaun Ha HaxOXK/leHHUe

BEPOSITHOCTEH B OTIbITaX, MPeICTABUMBIX KaK

BbIOOp TOUEK

13 MHOTOYTOJIbHUKA, KPyTa, OTPe3Ka Uu

JyTU OKPY)XKHOCTH, UUCJIOBOTO TTPOMEKYTKa

WcnibiTanusa bepHyui

WcrnibiTanue. Ycriex u
Heygaua. Cepyst UCTIBITAHUM
[10 TIepBOro ycrexa.
NcrnibiTanus

bepnymu.

BeposiTHOCTU COOBITHIA

B CepUU UCTILITAHUM
bepuynmm. IIpakTruueckas
pabota «VcrbITaHus
bepnynnmu»

OcBauBaTh NOHATHUA: UCTIBITAHUE,
3jIeMeHTapHOe COOBITHE B UCTTBITAaHUU (YCITeX U
Hey/iaua), Cepysi UCIbITaHWM, HACTYILJIEHVE
repBoro ycrexa (Hey/jauu), cepusi UCIbITaHUU
bepnymm.

PermaTh 3a;auM Ha HaXOXXJeHUE BEPOSITHOCTEN
COOBITHM B CEpUM UCITBITaHUH 0 TIEPBOTO yCIIexa,
B TOM YHCJIe C NpUMeHeHHeM (pOPMYJIbl CyMMBI
reoOMeTpUYeCcKOHr MpOrpecCum.

PemaTts 3a;auM Ha HaXOXXeHUe BEPOSTHOCTEN
3/IeMeHTapHbIX COOBITUI B CEPUM UCTILITAHUN
bepHy/m, Ha HaXOKeHWe BEPOSITHOCTH
Orpe/ie/IEHHOIO YMC/Ia YCIIeX0B B CEPUU UCTIBITAHUM
bepHysuu.

M3yuaTh B X0/l¢e MPAaKTHYECKOH PadoThl,
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B TOM UKCJIe C TIOMOIIbIO LIU(PPOBBIX
pecypcoB, CBOMCTBA BEPOSITHOCTH B CEPUU
WCIbITaHUU bepHyn

CiyyaitHasi BeJIMUMHa

CrnyyaiiHasi BeJIMUMHA U
pacnpejiesieHue
BEpPOSITHOCTEN.
MaTemaTHueckoe OXXuiaHue
Y JUCIIepCHys C/Ty4aliHOM
BeJIMYUHBL. [IprMepsl
MaTeMaTU4eCcKOro OKWJJaHUSI
KaK TeOpeTUUYeCKOro
CpeJiHero 3HaueHus
BeJINUMHBI.

[ToHsTHE O 3aKOHE OOJIBITINX
yrcen. I3mepeHue
BEPOSITHOCTEU C MOMOILL[BIO
yacToT. [IppuMeHeHne 3aKOHa
OOMBIINX UHnCes

OcBoUTb NOHATHA: C/Ty4yaliHasl BeJIMUMHA, 3HaUeHHUe
C/Ty4aliHOM BeJIMUYMHBI, pacripe/ie/ieHue
BEpPOSITHOCTEM.

M3yuath 1 00Cy)X/jaTh NIpUMepPbl AUCKPETHBIX

Y HelpepbIBHbIX C/TyyaliHbIX BeJTMUMH (POCT, BeC
yesIoBeKa, UMC/IEHHOCTh Hace/leHusl, ApyTrue
M3MeHUVBbIe BeJIMUUHbBI, paCCMaTPUBaBIINECs

B KypCe CTaTUCTHUKH), MO/Ie/IbHBIX C/Ty4yalHbIX
BeJIMUMH, CBSI3aHHBIX CO C/TyYallHbIMU OIbITaMH1
(bpocaHre MOHeTBI, UTPaTbHOM KOCTH, CO C/Ty9alHBIM
BBIOOPOM M T. I1.).

OcBauBaTh NOHATHUA: MaTeMaTUUYeCKOe OXKUaHUe
C/Ty4aliHOM BeJIMYMHBI KaK TeOpeTUYEeCKOe CpefiHee
3HaueHue, IUCTIePCHs CTyYalHOM BeJIMYUHBI KaK
aHaJIoT AUCTIepCHU YUCI0BOro Habopa.

PemaTh 3aauM Ha BbIUMC/IEHUME MaTeEMaTUYECKOTO
OKWJ,aHUS Y UCTIEPCUN JUCKPETHOU CJTy4aluHOU
BeJIMUMHBI T10 3aJaHHOMY pacripe/ie/IeH!I0, B TOM
yuCsie 3a/lau, CBSA3aHHBIX CO CTPAXOBAaHUEM U
JIOTepesiMHU.

3HAaKOMMTBCA C MaTeMaTUUeCKUM OXKUJaHueM 1
JICriepcrer HeKOTOPBIX pacripe/ie/ieHUH, B TOM
yyrc/ie pacnpezeneHrs CIy4auHOM BeJIMUMHBI «4UC/IO0
yCIexoB» B CEPUU UCTbITaHUN bepHy/m.
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M3yuaTh 4acTOTy COOBITHS B TIOBTOPSIFOIIIUXCS
CJTyYaMHBIX OIbITaX KaK CyuaiiHyIO BeJINUHHY.
3HAaKOMHTBCA C 3aKOHOM 00JIbIIHMX urcen (B popme
BepHy/uM): Tipy 60JIBIIIOM YKCJ/Ie OTBLITOB YacTOTa
coObITHS O/M3Ka K eT0 BEPOSITHOCTH.

PemaTh 3ajauM Ha U3MepeHHe

BEpPOSITHOCTEH C TIOMOIIIbIO YaCTOT.

OOcyXaaTh poJib 3aKOHa

60nbIMX yrces1 B 000CHOBAaHUM YaCTOTHOT'O

METO/]a U3MEePEHUsT BEPOSITHOCTEM.

OOcyxaTh 3aKOH O0/bILIKX UKCel Kak MpOosiB/ieHre
CTaTUCTUUYECKOU YCTOWMUMBOCTU B U3MEHUMBBIX
SIBJIEHUSIX, POJIb 3aKOHA OOJBIIINX UHCET B TIPUPO/Ie U
B JKU3HM UeJI0BeKa

O60011jeH1e, KOHTPOJTh 10 [IpencraBiieHue NAHHBIX. IToBTOPATH U3yUEeHHOE U BBICTPAUBATh CUCTEMY
OrnucaTesibHasi CTaTUCTHKA. 3HaHUM.
BeposiTHOCTH CilyualiHOTO PemaThb 3aaum Ha rpe/CcTaB/ieHUe U
COOBITHSI. DNIeMEeHTBI ornMcaHue JJaHHbIX.
KoMOuHaTOpukH. CiyyaiiHele | Pemarh 3ajauM Ha HaXOXKJEHUE BEPOATHOCTEH
BEJIMUMHBI U PacCIipe/ieIeHust COOBITHH, B TOM UHCJIE B OITBITAX C
PABHOBO3MOYKHBIMH 3JIEME@HTapPHBIMU COOBITHSIMH,
BEepOSITHOCTeW 00beIMHEHUS U TTIepeceueHust
COOBITHH, BBIUYHC/ISTh BEPOSITHOCTH B OTTBITAX
C CepUsIMU CJTy4YalHbIX UCTIBITAHUM
OBIIEE KOJIMYECTBO 34
YACOB I10
[TPOI'PAMME

121



denepanbHas pabouas mporpaMmMa | MaremaTrka. 5-9 kmaccel (6a30BbIi

122



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Самоорганизация:
	Самоконтроль:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ФЕДЕРАЛЬНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 5 КЛАСС
	Дроби
	Решение текстовых задач
	Наглядная геометрия
	6 КЛАСС
	Дроби
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия
	Числа и вычисления
	Числовые и буквенные выражения
	Решение текстовых задач
	Наглядная геометрия
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 5 КЛАСС
	6 КЛАСС
	ФЕДЕРАЛЬНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	8 КЛАСС
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	9 КЛАСС
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	«ГЕОМЕТРИЯ» В 7–9 КЛАССАХ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	«ВЕРОЯТНОСТЬ И СТАТИСТИКА» В 7–9 КЛАССАХ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС

		2025-09-08T15:16:52+0400
	00b9046b3c9d2231e9
	Снегирев С.В.




