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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo maremaruke st oOydaromuxcs S5-9  kiaccoB  pa3paboTaHa Ha
ocHoe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTECHbl UIAEU M MOJOXKEHUS
Konnenmuu pa3Butus matematuyeckoro oopasoanus B Poccuiickoit denepanuu.
[IpenmeToM MaTreMaTHKH SIBIAIOTCS (yHAAMEHTaJIbHbIE CTPYKTYpPhl HAILIEr0 MHUpa —
MPOCTPAaHCTBEHHbIE (OPMBI M  KOJIMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHUIIHUX,
yCBauBaE€MbIX B HEMIOCPEACTBEHHOM OIIBITE, 10 JOCTATOUYHO CJIOKHBIX, HEOOXOUMBIX JJISI
pa3BUTHS HAYYHBIX M TNPUKIAIHBIX HeH). Maremartuyeckue 3HAHHUS O0ECHEUYMBAIOT
NOHMMAHHWE NPUHUUIIOB YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSATUE W  HMHTEPNPETALMIO COUHUAIBHOW, HSKOHOMHMYECKOH, MOJUTHYECKON
uHpOpMaIMK, JAIOT BO3MOXKHOCTb BBINIOJIHATH PAcu€Tbl M COCTABISITH AJITOPUTMBI,
HAXOJIUTh U NMPUMEHATh (OPMYJIbI, BIAJETh MPAKTUUESCKUMU TPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN U TOCTPOCHM, YuTaTh WH(OpMalUIO, MPEJCTaBICHHYIO B BHUAE TaOJMIL,
auarpaMM U TpadUKOB, KUTh B YCJIOBHUSIX HEONPENEAEHHOCTH W TMOHUMATH
BEPOSATHOCTHBIN XapakTep CIy4ailHbIX COOBITHIA.
N3yuenue mareMatuku QopMUpyeT y OOydaromUXCs MaTeMaTHYECKUN CTUITb
MBIIIJICHUS, TTPOSBIISIOMIMICS B ONPENeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyyaroniuecs
OCBAaMBAIOT TakWe€ MPUEMBI U METOJAbl MBIIUICHUA, KaK HHAYKUUS U JASTYKIHS,
000011IeHre U KOHKpPETU3allusi, aHallu3 U CHUHTE3, KJIacCU(pUKAIKsI U CUCTeMaTH3aIus,
abctparupoBanue v aHanorusi. OOBEKThl MATEMAaTHYECKUX YMO3AKIIFOUSHHH, TpaBuiia uxX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUH, CIOCOOCTBYIOT
BBIPA0OTKE YMEHUsI POPMYIHPOBATH, 0OOCHOBBIBATDH U JI0KA3bIBATh CYXKIEHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIILIeHHE. V3yueHne MareMaTuku obecrieunBaeT
dbopMupoBaHUE ANTOPUTMUYECKON KOMITOHEHTHI MBIILJICHUS 1 BOCTUTAHUE YMEHUMN
NEUCTBOBaTh IO 3aJaHHBIM  AJITOPUTMAaM, COBEPIICHCTBOBATb H3BECTHBIE U
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3aaad — OCHOBON yueOHOH eI TeIbHOCTH
Ha ypOKax MaTEMAaTUKHU — pPa3BUBAIOTCS TBOpUYECKAs U MPUKIAHAS CTOPOHBI MBILLIJICHUS.
OO0yueHue MmaTeMaTuke 1aéT BOBMOXKHOCTh Pa3BUBATh Y 00YyJaIOUIUXCSI TOUHYIO,
parMoHaANIbHYI0 U WH(OOPMATUBHYIO pe4yb, YMEHHE OTOMpaTh Hambojee MOAXOJSINHE
S3BIKOBBIC, CUMBOJUYECKUE, TPAPUIECKUE CPEICTBA NIl BHIPAKECHUS CYXIACHUN U
HArJSTHOTO UX MPEACTABICHUS.
[Tpu u3ydyeHun MaTeMaTUKU OCYIIECTBISIETCS 001ee 3HAKOMCTBO ¢ METOAaMH MO3HAHUS
JNEUCTBUTEIIBHOCTH, IPEACTABICHUAMU O MPEIMETE U METOAAX MATEMATUKH, UX OTIUYHU
OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHUS
MaTeMaTUKHU JJIsl PEUICHUS] HAYYHBIX U MPUKIAJAHBIX 3a7a4.



[IpuoputeTHpiMM  1esIMHM  OOy4YeHHMsI MaTeMaTuke B 5-9 Kkjaccax SBISIOTCS:
dbopMupoBaHuE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATHH (YKMCIIO, BEIMUMHA,
reomeTpuueckas (Qurypa, MnepeMeHHas, BEpOSITHOCTh, (PYHKIHs), OOECIEeYMBAIOIIUX
MIPEEMCTBEHHOCTb U NMEPCIEKTUBHOCTh MAaTEMATHYECKOT'0 00pa30BaHMs 00yUaIOIIUXCS;
MOJ/IBe/ICHHE OOYUYaIOIIMUXCSl Ha JIOCTYIHOM JIJIi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYXAIoIIero MHpa, MOHUMAaHHE MaTeMAaTHUKU KaKk dYacTh oOmiei
KYJbTYpPBbI YEJIOBEUYECTBA;

pa3BUTHE  MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX  CIOcCOOHOCTEH  oOydaromiuxcs,
MO3HABATEILHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIUICHUS,
MHTEpECa K U3YYCHUIO MAaTEMaTHKH;

dbopmupoBaHue PyHKIIMOHATIBHOW MaTeMaTUYECKOW TPAMOTHOCTH: YMEHUS PACIIO3HABATD
MPOSIBJICHUSI MaTeMaTHYECKUX TOHSATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbBIX
KU3HEHHBIX CHUTYyallUsX U MNPU U3YyYEHUHM JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpOBaTH WX Ha S3bIKE MAaTEMAaTUKU W
CO3/1aBaTh MaTeMaTHYECKUE MOJCIIH, TPUMEHITh OCBOSHHBI MaTeMaTHUYECKHUI armapar
JUISL pelieHus TPaKTUKO-OPUEHTHPOBAHHBIX 3aj7a4, WHTEPIPETUPOBATH M OIICHUBATH
MOJIYYEHHBIE PE3YIIbTaThI.

OcCHOBHBIE TUHUU COJEpKaHUS MPOrpaMMbl 1Mo matemaTuke B 5-9 kiaccax: «Ywucnau
BBIUMCIICHUS», «Anrebpa»  («Anrebpanyeckue  BBIpAXKEHUS», «YPAaBHEHHS U
HEpaBeHCTBay), «DyHKIHN», «['eomerpus» («I'eomerpuueckue GUrypbl 1 X CBOUCTBAY,
«3mepeHne TeOMETPUYECKUX BeIUUHH»), «BeposTHOCTh M crartuctukay. JlaHHbie
JUHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXKJas B COOTBETCTBHUHM C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT IPYTOH, a B TECHOM KOHTaKTe U B3aUMOJICHCTBUU.
Cogmepxanue mporpaMMbl IO MaTeMaTWKe, pachpeneiéHHOoe Mo roaaMm oOydeHws,
CTPYKTYPHUPOBAHO TakuM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUNHUAIBEHBIM
BompocamM  oOydyarommuecss ~— oOpamianich  HEOJHOKPATHO,  YTOOBI  OBJIAJICHHE
MATEMaTUYECKUMU TOHSATUSIMH Y HaBBIKAMHU OCYIIECTBISJIOCH TMOCJIENOBATEIBHO U
MOCTYyNaTeIbHO, C COOJIIOJICHUEM TMPUHIIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOMIYyI0 CHCTEMY MaTE€MaTUYECKUX TPECTABICHUNA OOydarommxcs,
pacmpsst u yriayousis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBm ¢ ®I'OC OOO wmatemaTka SBIsSeTCS 0O0s3aTEIbHBIM y4EeOHBIM
MpPEeIMETOM Ha YpPOBHE OCHOBHOTO oOmiero obpasomanusi. B 5-9 knmaccax maTtemaTuka
TPAaIUIIMOHHO U3YYaeTCA B PaMKax CJIEIYIONINX Y4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay (BKIIOYas dJIEMEHTHI CTATUCTUKHA U
Teopur BeposiTHocTel) U  «['eomerpusin. I[IporpamMmmoli Mo MaremMaTUKE BBOJIMUTCS
CaMOCTOSTEIILHBIN Y4eOHBIN Kypc «BepOosSTHOCTh M CTATHCTHKAY.

OO6miee unco 9acoB, peKOMEH/IOBAHHBIX JIUISI U3YYCHHSI MaTeMaTUKH (0a30BbIl YPOBEHBD )
Ha ypOBHE OCHOBHOTO o0miero obpaszoBanus, — 952 gaca: B 5 wimacce — 170 gacos (5
9qacoB B Hejtelo), B 6 kitacce — 170 gacos (5 wacoB B Henenio), B 7 kiacce —204 gaca (6
9JacoB B HeJeno), B 8 kiacce — 204 gaca (6 wacoB B Heneno), B 9 kinacce — 204 gaca (6
4acoB B HEJIETIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

M3ydyeHne MaTeMaTHKH HAa YPOBHE OCHOBHOTO O0IIero oOpa3oBaHUS HANpaBlIeHO Ha
JOCTIDKEHWE  OOYYAIOIIMMHCS  JIMYHOCTHBIX, METANPEAMETHBIX U  IMPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YUE€OHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATDBI
JINYHOCTHBIE pe3yabTaThl OCBOCHUS IIPOrPaMMBbI 10 MAaTEMATUKE XapaKTEPU3YHOTCS:

1) maTpuoOTHYeCKOe BOCTIUTAHME:
NPOSIBJICHUEM WHTEpeca K TMPOIUIOMY U HACTOAMIEMY POCCHHCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHUSM POCCHHCKHUX MAaTeMaTHKOB M POCCHICKON
MaTeMaTUYECKOW IMKOJBI, K HCIOJB30BAaHUIO ITUX JOCTIKEHUH B JPYrHX HayKax H
NPUKIAIHBIX cepax;

2) rpaxaaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TIpakJaHWHA W peaju3allud €ro Ipas.,
Npe/CTaBIEHUEM O MaTeMaTHYEeCKUX OCHOBaX (YHKUMOHUPOBAHHS  Pa3IUYHBIX
CTPYKTYp, SABJICHHM, MPOLIEYyp TPaKIAHCKOro 001IecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHMIO JTHYECKHUX TMPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUM HayKd, OCO3HAHHMEM BaXKHOCTU MOPATbHO-3TUYECKUX
MPUHIIMIIOB B IEITELHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOW HA AKTMBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a/lad MaTeMaTHYeCKON
HAIIPABJIICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTHYECKOTO 0Opa3oBaHUS  Ha
NPOTSHKEHUH BCEH JKM3HU JUIS  YCICIIHOM MPO(EeCCHOHAIBHOW JEATEIBHOCTH |
pa3BUTHEM HEOOXOAUMBIX yMEHUH, OCO3HAHHBIM BBHIOOPOM H  TMOCTPOCHHUEM
WHIUBUIYaIbHOW  TPaeKTOpUU  OOpa3oBaHMA W JKM3HEHHBIX IUIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOEe BOCTIMTAHHUE:
CIIOCOOHOCTBIO K JMOIMOHAILHOMY M JCTETHUYECKOMY BOCIPHITHIO MAaTEMAaTHUYCCKUX
OOBEKTOB, 3amay, pEIICHHH, pPAaCcCyKICHHH, YMCHHIO BHICTh MaTEMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:
OpUEHTAIIMEN B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHbBIX MpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJLI U OOIIECTBA, TOHUMAHUEM
MaTeMaTH4eCKON HayKu Kak cepbl 4eIOBEUECKOU NeATeIbHOCTH, ITAOB €€ Pa3BUTHUS U
3HAYUMOCTH JUISl PAa3BUTUS LMBWIM3ALWN, OBJIAJACHUEM A3BIKOM MATEMAaTHUKA U
MAaTEMaTHYECKOW KYJIbTYPOU KaK CPEACTBOM ITO3HAHUS MUDA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU,

6) pusnyeckoe BocnuTaHHE, (OPMHUPOBAHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAJIBHOIO 0J1Ar IOy M
TOTOBHOCTBIO NPUMEHATh MAaTEMAaTUYECKHWE 3HAHUA B HHTEpPECAX CBOEro 3J0pPOBbS,
BEJICHUsI 3/10pOBOro oOpasa XU3HU (370pOBOE MHUTAaHHE, COATAaHCUPOBAHHBIN PEKUM
3aHATHIM U OTHAbIXA, peryisipHas pundeckas akTUBHOCTb), COPMHUPOBAHHOCTHIO HABBIKA
pedraekcuy, NpPU3HAHUEM CBOEro IpaBa HAa OLIMOKY M TAaKOro e IpaBa APYroro
YEJI0BEKA;

7) IKOIOTHYECKOe BOCITUTAHHE:
OpHUEHTAIIMEN HAa MPUMEHEHUE MATEMAaTHUYECKUX 3HAHUM JUId pelIeHHs 3a]1ad B
00JJaCTH COXPAHHOCTH OKPY>KaIOIEeW Cpelibl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKH HX
BO3MOXXHBIX TOCHEACTBUN JJIi OKpYXalollel Cpelabl, OCO3HAHHWEM TIJI00aJbHOTO
XapakTepa SKOJOTHYECKUX MPoOJieM U MMyTel UX pelIeHHs;

8) amanTanus K H3MEHSIIOLIIAMCS YCJIOBUSIM COIUAIBLHOMH W PHPOTHOM Cpe/Ibl:
TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO ACSTEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y
JIPYTUX JIOJIeH, TprOoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHI[MU U3 ONbITA IPYTUX;

HEOOXOIMMOCTHIO B (DPOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM YHCIie (OPMYITUPOBATH UJIEH,
MOHSITHSI, TUMOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIE paHEE HE HW3BECTHBIX,
OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IUIAaHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUi0, BOCHPHUHHMATh CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOMINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIEC PEIICHUSI U
nencTBusl, GOpMYIUPOBATH U OIICHUBATH PUCKHU U MOCIEICTBUS, OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe OCBOEHHs MporpaMMbl MO MaTeMaTWKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOywaromierocs OyayT cQOpMHUPOBAHBI METANPEIMETHBIE PE3yTbTaThI,
XapaKTepU3YIOIHUECs] OBJAJICHUEM YHHBEPCAIBHBIMU TI03HABATEIBHBIMHU JICUCTBUSIMU,
YHUBEPCAITBHBIMU KOMMYHUKATHBHBIMU JENUCTBUSMU " YHUBEPCAITbHBIMU
PETYISITUBHBIMU JACHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIC YUeOHbIEe NeiCTBHUSA

ba3oBble Joruueckue aeiMcTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKUX OOBEKTOB,
MOHSATHM, OTHOIICHUH MEXAy NOHATHAMH, (OPMYJIHUPOBATH ONMPEACICHUS TOHSITHMH,
YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIaccuukaium, OCHOBAHHUS A
000011IeHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN3A;

BOCHIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYKICHHUSA: YTBEPAUTEIHHBIE



U OTpULATENbHbIC, EAUHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBIABIATD MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M U INPOTUBOPEYUS B
(akTax, JaHHBIX, HAOJNIOACHUSAX M YTBEPXKIAEHUAX, Mpeajgaratb  KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUHNIA;

JeJ1aTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WMHIYKTHUBHBIX
YMO3aKJIIOYEHUN, YMO3AKIIFOYEHUH 10 aHAJIOTHH;

pa3bupaTh  JOKa3aTelbCTBA  MAaTEMAaTUYECKUX  YTBEPXKICHUU (npsiMble | OT
MPOTUBHOIO), IIPOBOJUTD CaMOCTOSITEIILHO HECJI0KHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh apPryMEHTALMI0, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS;

BbIOMpaTh crnoco® pemieHus ydeOHOM 3ajaud (CpaBHHUBATH HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh Haubosiee MOAXONAIIUNA ¢ YYETOM CaMOCTOSATENbHO BbIJACICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeabCKHeE AeiiCTBUA.

UCIIOJIb30BaTh ~ BONPOCHI  KaK  KMCCIICIOBATCIbCKUA  MHCTPYMEHT  IIO3HAHUSA,
(GopMyIHpPOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHBOPEYHUE, MPOOIEMY, CaMOCTOSTEIBLHO
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO
ITO3UIIMIO0, MHEHUE;

IIPOBOAUTL IO CaMOCTOSTEIBLHO COCTABJICHHOMY ILIaHYy HECIIOXKHBIH SKCICPUMEHT,
HEOOJIBIIIOE UCCIICOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00BhEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIy COOOM;

CaMOCTOSATEIHLHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJIBI TI0 pe3yiIbTaTaM MPOBEIEHHOTO
HAOJIFOJICHHSI, HWCCJICJIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH ITOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOIIEHHII;

IIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATH MPEIITOIOXKCHUS O
€r0 Pa3BUTUHU B HOBBIX YCJIOBHSX.

Pab6ora ¢ nnpopmaunmeii:

BBIABJIATH HEJIOCTaTOYHOCTh M W30BITOYHOCTH  HMH(OpPMAIMK,  JTAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;
BBIOWPATH, AHAJIU3UPOBATh,  CUCTEMATHU3UPOBAaTb WU  HHTEPHPETUPOBATH

nHGOPMAITUIO PA3INIHBIX BUIAOB B (OPM MPEICTABIICHNUS,

BBIOMpATh (popmMy mpeacTaBiaeHUss HHOOPMAIIMU U WLTIOCTPUPOBATH pelllaeMble3aiauun
CXeMaMH, ThuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIUSAMH,

OIICHUBATh HAJEKHOCTh MHPOPMAIMHA TI0 KPUTEPHUSIM, TPEIII0KEHHBIM YIUTEIEMUITN
c(hOpMYITHPOBAHHBIM CaAMOCTOSITEIIEHO.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIC 1eiiCTBHSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYX AECHUS B COOTBETCTBUM C YCJIOBUSIMU U LEISAMHU
oOlIeHus, $ICHO, TOYHO, TIPAMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTAX, 1aBaTh IMOSCHEHUS 110 X0y PELICHHS 3aJa4l, KOMMEHTHPOBATh



IIOJIy4YEHHBIN PE3YJIbTaT;

B X0JI¢ 00CYXJIEeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAaeMOW TeMbl, TPOOIEMEI,
pelaeMoil 3aauu, BbICKAa3bIBaTh WICH, HAILICJICHHBIC HAa MOUCK PEIICHHUS, COMOCTaBIATh
CBOM CYXKJEHUS C CYKACHUSAMH IPYTUX YIaCTHUKOB AMANIOTa, OOHAPYKUBATh Pa3IUINE U
CXOJICTBO TIO3WIIMHA, B KOPPEKTHOH ¢opMe (HOpMyIupoBaTh pa3HOINIACHS, CBOH
BO3PaKEHUS;

NPEJCTaBIATh PE3yAbTaThl PEUICHHs 3aJadyd, SKCIIEPHUMEHTa, MCCIEIOBaHUS, MPOCKTa,
CaMOCTOSITETTFHO BBIOMpPATh (opMaT BBICTYIUICHUS C YYETOM 3a7ad Mpe3eHTAlMH U
0COOEHHOCTEH ayJUTOPHUU;

MOHMMATh M HMCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M WHANBUAYATHHONH PaOOTHI MpH
peleHrnr y4eOHbIX MaTeMaTHUECKUX 3a1a4;

NPUHUMATh 1eJIb COBMECTHON ACSITENbHOCTH, MJIAHUPOBATh OPTraHU3AlMI0 COBMECTHOM
paboThl, pacpenensiTh BUIbI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHUSI HECKOIBKHX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX (hopMax paboThl (0OCYKIeHHs, 0OOMEH MHEHUSIMHU, MO3TOBEIC
IITYPMBI B IPYTHE), BEITIOIHATH CBOIO 9aCTh paOOTHI U KOOPAMHUPOBATH CBOHMACHCTBHSI C
APYTUMU YiICHAMH KOMaH/bI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT IO
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIe y4eOHbIE IeiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, QJITOPUTM peUIeHUs 3adadyd (UM €ro 4YacTh),
BBIOMpATh CHOCOO pelIeHus ¢ YYETOM MMEIOUIUXCS PEeCcCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUA C Y4ETOM
HOBOU MH(}OpMaIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA MPOIecCa M Pe3ysbTara PElICHUs
MaTeMaTUYEeCKOM 3aJ1auH;

MpEeABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUU 3a/1auyd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJACHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pPE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOM L€ U YCIOBUSIM,
OOBSCHATH MPUYHHBI JOCTHIKEHUS WM HETOCTHKCHHS IIeJIU, HAXOJUTh OIUOKY, 1aBaTh
OIICHKY TTPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS MPOTPAMMbl MO MAaTEMaTUKE MPEIACTABICHbI IO
rojaM OOy4eHHs B CIEIYIONIMX paslielaX MpOrpaMMbl B paMKax OTACIBHBIX yUeOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematukay, B 7—9 kiaccax — KypcoB «AnreOpay,
«I"'eomeTpusi», «BepoATHOCTb U CTATUCTUKAY.



®OEJIEPAJIBHAS PABOYAS [TIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIITMCKA

[IpuoputeTHpIMM  1esIMM  OOyYeHHMsI MaTeMaTuke B S5—6 Kjaccax SBISIOTCS:
MPOJOJKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMATHYECKUX MOHATHHA (YHCIIO,
BEJIMUYMHA, TeoMmeTpuueckas ¢urypa), o0O€CHeUHBAIOIIUX MPEEMCTBEHHOCTh W
MEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa3oBaHusl 00yUarOUIUXCs;

pa3BUTHE  HHTEJUIEKTYaJIbHBIX W TBOPYECKMX  CHOCOOHOCTEH  oOyuarommxcs,
NO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKMX YMEHUH, HHTepeca K H3YUYECHHIO
MaTEMaTUKU;

NOoJIBe/IeHHE 00YyYalolMXCsl Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHWIO B3aUMOCBS3U
MaTEMaTUKU U OKPYKAIOIIET0 MUPA;

dopMupoBanue  (QYHKIIMOHAJIBHOM  MaTeMaTHYeCKOW  TPaMOTHOCTHU:  yMEHUS
pacmo3HaBaTh MaTeMaTHYEeCKHE OOBEKThl B peajbHBIX JKU3HEHHBIX CHUTYyalUsX,
NPUMEHSITh OCBOCHHBIE YMEHHUS [UIsl PELICHUS TPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IOJYYEHHBIE pPE3yJIbTaThl M OIICHMBATh MX HA COOTBETCTBUE
NPAKTUYECKON CUTYaIINH.

OCHOBHBbIE JINHUU COJEP’KaHUSI Kypca MaTeMaTuku B 5—6 kiaccax —apudmerndeckas u
reoMeTpuyecKkasi, KOTOpbIE pa3BUBAIOTCS MapajuIeIbHO, Kax/aas B COOTBETCTBUM C
COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHMO OJlHA OT JpYyrod, a B TECHOM
KOHTAaKTe W B3auMojeWcTBUU. Takke B Kypce MaTeMaTHKU MPOMCXOIUT 3HAKOMCTBO C
3JIEMEHTaMH aJreOpbl U ONMUCATENBHON CTATUCTUKH.

N3yuenue apu(pMETUYECKOr0 MaTepuaia HAaYMHAEeTCsl CO CHCTeMAaTu3aluu U
Pa3BUTH 3HAHUN O HATYPAIbHBIX YMCIIAX, MOJTYYCHHBIX HA YPOBHE HAYAJBLHOTO OOIIEro
oOpa3zoBanusa. Ilpy 3TOM COBEpIIEHCTBOBAHHME BBIYUCIUTEIBHON TEXHUKH U
dbopMUpOBaHNE HOBBIX TEOPETHUYECKUX 3HAHUM  COYETAETCS C  Pa3BUTUEM

BBIUHUCITUTENBHONW KyJIbTYphl, B YAaCTHOCTH C OOyY€HHEM NPOCTEHIINM MpuéMam
NPUKUIKKH U OLEHKH pe3yJIbTATOB BBIYMCICHUN. 3ydeHue HaTypalbHBIX YHCEIN
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU TIOHSITHSIMU TEOPUU JICTUMOCTH.
Hayvaio n3ydeHnus 0oObIKHOBEHHBIX M JECATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. JTo
TIEPBBIN ATAM B OCBOCHUU APOOEHi, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UICSIMH,
NOHATUSAMU TeMbl. [Ipu 3ToM paccMoTpeHne OOBIKHOBEHHBIX pO0ei B TTOJTHOM 00BbEME
MPEANIECTBYET U3YUCHHIO JECATUIHBIX APOOEH, 4TO 1es1ecoo0pa3Ho ¢ TOUKH 3PCHHUS
JIOTUKH W3JI0KEHUS YUCIOBOW JIMHWM, KOTJAA MpPaBUJa JNEHUCTBUN C JECATUUYHBIMU
IpOoOSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMH AJITOPUTMAMH BBITIOJHEHUS JTEUCTBUIIC
OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMH APOOSMHU PACIIAPUT
BO3MOKHOCTH JJIsl IOHUMAaHUSI O0y4aIOIMMUCS NPUKIAAHOTO MPUMEHEHUsI HOBOM
3allCH NP W3YYECHUHU JPYTUX MOPEAMETOB M NIPU MPAKTUYECKOM HCHOJIb30BaHUU.K
6 Kiaccy OTHECEH BTOPOM dTall B U3yUYEHUU POOEH, T/Ie MPOUCXOTUT
COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U MpeoOpa3oBaHus IpoOeil, 0CBOEHUE HOBBIX
BBIYMCIIATENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHWUKU BBIYMCICHHM, B TOM YHCIIE
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3HAQYEHUIN BBIPAXKEHUM, COAEp)KAIUX U OOBIKHOBEHHBIE, W JIECSITUYHBIE JpoOH,
YCTaHOBJICHUE CBSI3€H MEXIy HUMHU, PACCMOTPEHUE MTPUEMOB pellieHus 3a7a4 Ha Apoou. B
HayaJie 6 Kjacca IpOMCXOJUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OcoOeHHOCTBIO U3YyUEHUS TIOJIOKUTENIBHBIX M OTPULIATENIHBIX YUCEIT SIBISIETCS] TO, YTO OHU
TaK>K€ MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TaroB. B 6 kiacce B Havane n3y4eHUs TEMbI
«lTonoxuTenbHBIE U OTpPULATENBHBIE UMCIIA» BblAEIseTcs noarema «llenble udncia», B
paMKax KOTOpPOMl 3HAKOMCTBO C OTPUUATEIbHBIMHU YUCIAMH U JCUCTBUAMUC
TIOJIOKUTENIbHBIMU M OTPULIATEIILHBIMHU YHCIIAMHU MMPOUCXOJIUT HA OCHOBE COJIEP>KATEIBHOTO
MOJX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOLIUXCS MPAKTHUECKU
CO BCEMH OCHOBHBIMHU TOHSTHUSAMH TE€MBI, B TOM YHUCJIE W C MpPaBWIAMHU 3HAKOB IPU
BBITMIOJIHEHUU apu(METUIeCKUX JecTBui. V3ydeHue palMoHaNIbHBIX YHCENl Ha ATOM HE
3aKOHUYMTCS, a OyJeT MPOJOKEHO B Kypce areOpbl 7 Kiacca.

[Ipy oOydeHHH pEIIEHHI0 TEKCTOBbIX 3a7ad B 5—6 Kjaccax HCMOJIb3YIOTCS
apupmeTrueckue npuémel pemieHus. [Ipu oTpaboTke BBHIYMCIUTENBHBIX HABBHIKOB B 5—6
KJIaCCaX pacCMaTpPUBAIOTCS TEKCTOBBIE 3aa4M CIEAYIOIIMX BUJIOB: 3a/1a4l Ha JBU)KECHUE,
Ha YacTH, Ha TIOKYIKH, Ha pabOTy ¥ MPOU3BOIUTEILHOCTD, HA MIPOIICHTHI, HA OTHOIICHUSU
nporopuuu. OOydaromuecs: 3HAKOMSTCS C TpuEMaMu peLIeHUs 3aj1ad mnepedopom
BO3MOKHBIX BapHUaHTOB, y4yaTcsi padoTaTh ¢ WH(OpMaimei, mpeacTaBieHHON B Gopme
TAOIUI] WK JUATPaMM.

B nporpamme yueOHOro kypca «MaremaTtuka» MpeaycCMOTpeHO (opMupoBaHue
NPOMEEBTUYECKUX allreOpandeckux MpeacTaBieHuil. bykBa kak CHUMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTE€MAaTHYECKOIO0 KOHTEKCTa BBOAUTCSA IMOCTEIEHHO.
bykBeHHass CHMBOJIMKa MIMPOKO UCIHOJIB3YETCS MPEXKIAE BCEro g 3amuch OOIIMX
YTBEP>KIEHUN U MpeIoKeHUH, (OpMyII, B YACTHOCTH JIJISl BBIYUCICHUS T€OMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIA.

B mporpamme ydeOHoro kypca «Martemarukay MpejcTaBiIeHa HarjsigHas T€OMETpUs,
HaIpaBJICHHAs] Ha pa3BUTHE OOPA3HOT'O MBIILICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
U300pa3UTENbHBIX YMEHHUM. DTO BAXKHBIA ATal B HW3YYEHUU TEOMETPUHU, KOTOPBIH
OCYLIECTBIISIETCS. HA  HArJSAJHO-IIPAKTUYECKOM  ypPOBHE,  ONHpAETCSHA HATJISIHO-
oOpa3HOe MBIIUICHHE OOyJaromuxcs. bonblias poidb OTBOAUTCA MPAKTUYECKON
JESITENBHOCTH, OMBITY, YKCIIEPUMEHTY, MojaenupoBaHuio. OOydarommecs: 3HaKOMSTCS C
reOMETPUYECKUMHU (UTypaMH Ha TJIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTECUITUMU
KOH(MUTypanusMH, ydaTcs u3o0pakaTh MX Ha HEJIWHOBAHHOW M KJIET4aToil Oymare,
paccMaTpuBarOT UX NPOCTEMIINE CBOMCTBA. B mporiecce n3yyeHus: HarysiiHOM reOMETpUN
3HaHUS, TMOJYyYEHHbIE OOYYaIONIMMHUCS Ha YpOBHE HA4yalbHOro oO0IIero oOpa3oBaHUS,
CHUCTEMATU3UPYIOTCS U PACIIUPSFOTCS.

CornacHo y4eOHOMY MIaHY B 5—6 Klaccax M3y4aeTcsi MHTETPUPOBAHHBIN MPEIMET
«MaremMatnka», KOTOPBIH BKIIOYaeT apu(PMETHYSCKU MaTepral W HarJsaIHYyI0
T€OMETPHUIO, a TAKXKE MPOTEACBTUYCCKUE CBEACHHS W3 alnreOphl, dJIEMEHTHI JIOTUKUA |
Hayaja OnucaTeIbHON CTaTUCTUKHU.

OO6uiee 4nciIo YacoB, PEKOMEH/IOBAHHBIX JJIsI U3ydeHHs] MaTeMaTuku, — 340 4acoB: B 5
kiacce — 170 gaco (5 gacoB B Hezeno), B 6 kiacce — 170 wacos (5 yacoB B Heeno).
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COJEPKAHUE OBYUYEHUSAS
KJIACC

HarypajbHble ync/ia 4 HyJIb

Harypanbnoe uncio. Psan narypansubix uncen. Yucno 0. M3o0paxkeHue HaTypalbHBIX
gucesl TOYKaMU Ha KOOPAUHATHOM (YMCIIOBOM) MPSMOI.

ITo3unnoHHas cucreMa cuuciaeHus. PuMckas HyMmepanus Kak IPUMEpP HENO3ULMOHHOU
CUCTEMBI CUUCIeHus. [lecsITHuHas cucreMa CUUCIICHHUS.

CpaBHEHME HATYpaJbHBIX YHCEJ, CPAaBHEHUE HATYpPaJbHBIX YHCEN C HYJIEM.
Crnoco0bl cpaBHeHHs. OKpYTJIEHHE HATYPAJTbHBIX YHCEIL.

CnoxeHue HaTypalbHBIX 4YHUCEJ, CBOMCTBO HYJS IpPU CIOKEHUHM. BprunmTaHue Kak
NeNCTBUE, OOpAaTHOE CIIOKEHHUIO. YMHOXEHUE HATypalbHBIX YUCEJ, CBOMCTBAa HYJS U
CAVHUIIBI TpU yMHOXEHMH. [JleneHue Kak JeicTBue, 0OpaTHOE YMHOXEHHUIO.
KomnoneHTsl nericTBui, CBs3b Mexay HUMH. [IpoBepka pesynbrara apuMETHIECKOro
neiictBus. llepemecturenbHoe M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS H
YMHO>KEHUS, pacipeieTuTeIbHOE CBOUCTBO (3aKOH) YMHOXKEHHUS.

Ucnonb3oBanue OykB aiisi 0003HAYEHUs HEU3BECTHOTO KOMIIOHEHTA W 3alliUCHU CBOWCTB
apuMETHUCCKUX JICHCTBUI.

Jlenurenu u KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocTeie U cocTaBHBIE YHUCIa.
[Tpusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKoM.

CreneHp ¢ HaTypajJbHBIM MOKa3aTeJeM. 3aluCh YWCIAa B BHJE CYMMBI DPa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpakeHUE. BpluncCiieHMEe 3HAYEHMM YMCIOBBIX BBIPAXKEHUM, HOPSIAOK
BBIIIOJIHEHUST JeUCTBUU. VICnoOnb30BaHWE IIPU BBIYMCIICHUSX IIEPEMECTUTEIIBHOTO U
COYETATENIBHOTO CBOWCTB (3aKOHOB) CJOXEHUS U YMHOMKEHHS, PaCHpeAeTUTEIbLHOTO
CBOMCTBA YMHOKECHUS.

Apodu
[IpencraBnenue o apodu Kak crocoOe 3amrcy 4acTu BelMudruHbl. OOBIKHOBEHHBIE TPOOH.

[IpaBunbHBIE ¥ HenpaBWIbHBIE NpoOu. CMmeranHas ApoOb, MPEICTaBIeHNE CMEIIaHHON
IpoOu B BHUJEC HEMPABWIBHOW JpoOM ¥ BBIICICHHWE IEJIOM YacTH 4YHWcla U3
HemnpaBwiIbHOU Apoou. N300pakenue ApoOeit ToukaMu Ha YUCIIOBOM mpsiMoil. OCHOBHOE
cBorictBo npoou. Cokparmienue npooOeit. [lpuBenenue apodu K HOBOMY 3HAMEHATEIIO.
CpaBHeHue npo0beii.

CrnoxxeHrne W BbIUMTAHUE JpoOel. YMHOKEHHUE U JeNeHne npoOeid, B3auMHO- oOpaTHBIC
npobu. HaxoxaeHre 4yacTu 1esI0ro 1 Leoro Mo €ro 4YacTH.

Jlecatnunas 3anuch apodeit. IlpeacTaBiaeHrne necATHIHOW ApOOH B BHJIe OOBIKHOBCHHOM.
N3o00paxenne JecATUYHBIX ApoOei ToukaMu Ha 4YKCIoBOM mnpsamoil. CpaBHeHUE
JNECATUYHBIX IPOOeil.

Apudmernyeckne IEUCTBUA C JCCATUIHBIMH Jpo0sMu. OKpyrieHue JAECATUIHBIX
npobeii.
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Penienne TeKCTOBLIX 3a1a4

Perienrie TeKCTOBBIX 3a7ay apupMeTuyeckuM crocobom. PerieHue norudeckux 3ajad.
Pemennie 3amau  mepeObOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmosib3oBaHue mpu
pelieHny 3aa4 TabJIUIl U CXEM.

Pemienue 3agau, colepKalMX 3aBUCHUMOCTH, CBS3bIBAIONIME BEIWYHUHBI: CKOPOCTb,
BpEMSs, PAcCTOSHUE, LI€HAa, KOJMWYECTBO, CTOMMOCTh. EJIWMHMIIBI M3MEpPEHHs: MACCHI,
00béMa, IIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IUHHUIIAMU HU3MEPEHUS
Ka)XII0U BEJIMYUHBI.

Perienrie OCHOBHBIX 3aj1a4 Ha JAPOOH.

[IpencraBnenue TaHHBIX B BUJIE TAOIHI], CTOJIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnsanuele mpencraBiieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Iy,
yroJjl, JOMaHasi, MHOI'OYI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. IIpsmoy, ocTpelil, Tynou u
Pa3BEPHYTHIN YTJIBL.

JlnuHa OTpe3ka, METPUYECKWE E€IWHUIBI JUIMHBL. JlIMHA JIOMaHOW, NEepUMETP
MHOTOYroJibHUKa. MI3MepeHne U mocTpoeHUe yIiioB ¢ MTOMOIIbIO TPAHCIOPTHPA.
Harnsanueie npencrabienus o Gurypax Ha miIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOIbHUK,
KBaJipaT, TPEYTOJILHUK, O paBEHCTBE QUTYD.

N3o06paxkenue ¢uryp, B TOM 4yucie Ha kierdaroi Oymare. [loctpoenue xoHbuUrypamui
U3 YacTel mpsiMOi, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KjeTdyaToi Oymare. crons3oBanue
CBOWCTB CTOPOH U YIJIOB IIPSMOYTOJIbHUKA, KBaJgpaTa.

[Tnomans IIPSMOYTOJIbHUAKA 151 MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4HcIie PUryp, H300paKEHHBIX HA KiIeT4yaTol Oymare. EnuHuIbI
U3MEPEHHUS TLTONIA/IN.

Harnsanuele mpenctaBieHuss O  OPOCTPAHCTBEHHBIX — (urypax: mpsIMOYTOJbHBIN
napasiesnienurnes;, Kyo, MHOTOrpaHHUKU. M300pakeHre MpOoCTeHIINX MHOTOTPAHHUKOB.
Pa3pépTku kybOa u napamnenenunena. Coznanue Mojeneii MHOrOIpaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MAaTEPUAIIOB).

OO6BEM IpAMOYTOJIBHOTO Mapajuienenuneaa, kyoa. Enununel namepenus oobéma.

6 KJIACC

HartypaabHble yncia

ApudmeTrnyeckue NEUCTBUS C MHOTO3HAYHBIMH HATypajJbHBIMH YHCIaMH. UWCIOBBIC
BBIPOKEHHUSA, TOPSIOK JIEWCTBHIA, WCIONB30BaHWE CKOOOK. lcmonmp3oBaHue mpu
BBIYUCJICHUAX MEPEMECTUTEIHLHOIO U COUETATEIBHOIO CBOMCTB CJIOXKEHUS U YMHOKEHMUS,
pacrpeeauTeIbHOTO CBOMCTBA yMHOKEHUA. OKPYTI€HNE HaTypPaIbHBIX YHUCEIL.
JlenuTenu M KpaTHble 4Wclia, HAaUOONBIIMN OOIIMI JAeNUTeNlb U HauMEHbIIee oOliee
KpatHoe. [|eTuMOoCcTh CyMMBbI U IPOU3BEACHUS. [lefleHne C OCTaTKOM.



13

Apodu
OO6bIkHOBEeHHAas1 IpoOb, OCHOBHOE CBOMCTBO ApoOU, cokpaileHue apodei. CpaBHeHUE U

ynopspouuBaHue nApoOei. PemieHune 3agad Ha HaxOXAEGHHE YacTU OT LEJIIOTO U
Henoro mo ero yactu. JlpoOHoe umciio kak pesyibTaT neneHud. IlpencraBneHue
JNECATUYHOM NpoOU B BHJE€ OOBIKHOBEHHOM JpoOM M BO3MOXHOCTb MPEACTABICHUS
OOBIKHOBEHHOU ApoOu B BUAE ACCATUUHOU. [lecaTuuHble TpoOU 1 METpUUYECKasl cucTema
Mep. Apudmerudeckue ACHCTBUS U UYMCIOBBIE BBIPAXKEHHUS ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU TPOOSMHU.

OtHowienue. JleneHue B AaHHOM OTHomIeHuH. MacmTab, nponopuus. [Ipumenenue
IPOMOPLHUHA NP PELICHUH 3aa4.

[lonsitue npotieHTa. Beruncnenrue npoueHTa OT BEIMYUHBI U BETUYMHBI IO €€ MPOLICHTY.
BoipaskeHre MpOIEHTOB JECATHUYHBIMU  JpoOsiMu. PelieHue  3ajadHa MpOIEHTHI.
BripaskeHre OTHOIIEHUS BEJIMYMH B MPOIEHTAX.

IMosoxknTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxurenbHble W  oTpunarenbHble uuciaa. Llenpie 4yucna. Moaynep  yucia,
reoMeTpudeckas MHTepIpeTamnus Moayis yrcia. M3o0paxenue yncen Ha KOOPAUHATHON
npsimoii. YucnoBeie npomexxkyTku. CpaBHeHue uucen. Apudmerndeckue IeHCTBUSAC
MOJIO)KUTENbHBIMU U OTPULIATEIbHBIMUA YHUCIIAMHU.

[IpsMoyronbHast cucremMa KOOpPAMHAT HaA IUIOCKOCTH.  KoopawHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. [locTtpoenue Touek W GUTyp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBIE BbIpAKEHUA

[Tpumenenue OyKB /ISl 3alMCH MAaTEMAaTUUYECKUX BBIPAXKEHUHN U mipeaiokennii. CBoHCTBa
apuMEeTHICCKUX JelCTBUH. DByKBeHHBIE BBIPOKCHUS ¢ YHCIOBBIC IIOJICTAHOBKH.
BbykBeHHBIE paBEHCTBA, HAXOXKJIECHUE HEU3BECTHOI'O KOMIOHEHTa. DopMyibl, (GOpMYIIbI
nepuMeTpa U TUIOMAAN IPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa apajuienenurea u Kyoa.

Penienne TeKCTOBBIX 33124

Pemenre TekCTOBBIX 3a7a4 apudmeTnyeckuM criocoboM. Pemrenue mormdeckux 3aad.
Pemenne 3amau mepebopoM BceX BO3MOXKHBIX BApUAHTOB.

Pemenue 3amau, cogepxaimx 3aBUCUMOCTH, CBA3bIBAIOIIMX BEIUYUHBI: CKOPOCTh, BpEMH,
paccTosiHue, 1ieHa, KOJMYECTBO, CTOUMOCTD, MTPOU3BOAUTEIBHOCTD, BpeMsi, 00bEMPAOOTHI.
EnuHunel u3mMepeHusi: Macchbl, CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBA3b
MEXY €AUHUIIAMU U3MEPEHUS KaKI0N BEJIUYHUHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOLICHHWEM, MNPONOPIHUOHAIBHOCTHIO BEJIMYUH,
MPOIEHTAMU;, PEIICHNE OCHOBHBIX 3aJ1a4 Ha JPOOU U MPOICHTHI.

Ouenka ¥ pUKHUIKa, OKpyrieHue pesynbTata. CocTaBlieHME OYKBEHHBIX BBIPAKEHUM IO
YCJIOBHUIO 3aJ1a4H.

[IpencraBneHne MaHHBIX ¢ MOMOIBIO TaOmuil U auarpamMm. Cton0yaTbie AUArpaMMBbI:
YTEHUE U MOCTPOEHHE. UTEHHE KPYTOBBIX JUATPAMM.
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Harnsianas reomerpus

Harnansele npexacraBieHuss o Gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyY,
yroJl, IOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.
B3aumHOe pacnosiokeHue ABYX IpsAMBIX Ha IUIOCKOCTH, NapajuleibHbIC IIPSIMBIE,
NEPIIEHAUKYJIISIPHBIE NpsMbIe. MI3MepeHne paccTOsIHUAN: MEXKAY ABYMsI TOYKAMU, OT TOUYKH
110 IIPSIMOM, JUITMHA MaplIpyTa Ha KBaJIPaTHOMN CETKeE.

N3Mepenne u IOCTPOEHUE YIJIOB € IOMOIIBID TpaHCHOPTUPA. BUIBI TPEYroJbHUKOB:
OCTPOYTOJIbHBIH, MPSAMOYTOJIbHBINA, TYNOYTOJbHBIA, paBHOOEIPEHHBINH, PABHOCTOPOHHUH.
YeTbIpEXYTroabHUK, IPUMEPBI  YETBIPEXYTrOJbHUKOB.  [IpsMOyrosbHuK, KBajpar:
UCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AMaroHaneu. M3o0pakeHrne reoMeTpudecKux
¢uryp Ha HEJIMHOBaHHOW Oymare ¢ HMCHOJb30BAHMEM LHUPKYJs, JUHEHKH, YroJbHUKA,
Tpancnoptupa. [loctpoenus Ha kieTdyaToit Oymare.

[lepumeTp wmHoOroyrospHuka. IloHsTHe T1UIOmWAAM (GUTYpBI, €IMHMIIBI HU3MEPEHHS
wiomaau. [IpubmmkénHoe u3MepeHue miomaan Guryp, B TOM 4YHCIIE€ Ha KBaJapaTHOU
cetke. [IpubnuxEnHoe u3MepeHne AIUHbBI OKPY>KHOCTH, TUIOLIAAN Kpyra.

CummMmeTpusi: LEHTpajibHAs, OcCeBas W 3€pKajdbHas CUMMETPUHU.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsnselie npeactaBienus 0 IpOCTPaHCTBEHHBIX GUTYpax: napajljiesienunes, Kyo,
npu3Ma, NupaMuaa, KOHyC, HWIMHAD, map u chepa. M3obpaxeHne npocTpaHCTBEHHbBIX
¢uryp. IIpumeps! pa3BEPTOK MHOIOTPAaHHUKOB, IUIMHAPA U KOHYca. Co3aaHue Mojenen
IPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, IpOBOJIOKH, JIACTUIINHA U APYTUX MATEPUAJIOB).

[lonatne o00béMa, enuHuIBl u3MepeHus o0bémMa. OOBEM  MNPAMOYTOJIBHOTO
napasuienenumnesna, Kyoa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOrPAMMBI Y4EOHOTO Kypca K KOHILY OOy4YeHUsI B S
KJjacce:

Yucaa u BbIYHMCICHUS

[lornmaTh ¥ MPaBUIBLHO YHOTPEOJISITH TEPMUHBI, CBSI3aHHBIE C HATYypaJbHBIMH YUCIIAMH,
OOBIKHOBEHHBIMHU U JICCATHIHBIMH JIPOOSIMHU.

CpaBHUBATH U yIOPSAJOUYMBATH HATYpATbHBIC YKCIIA, CPABHUBATH B IPOCTEUIITUX CIydasx
OOBIKHOBEHHBIE APOOH, TeCATUIHBIE TPOOH.

COoOTHOCUTH TOUKY Ha KOOpPJAWHATHOW (YMCIOBOW) MPSIMOM C COOTBETCTBYIOUIUM €Ml
YUCJIOM M HM300pa)kaTh HaTypalibHble YHCJa TOYKAMU HA KOOPJIWHATHOW (YMCIOBOW)
MPSMOM.

BeImosHATH apupMeTHIeCKue  JIeUCTBHS C  HATypaJIbHBIMU YUCIIaMH, C
OOBIKHOBEHHBIMU JAPOOSMHU B MPOCTEHUIIINX CITyJasIX.

BeImoHATE TIPOBEpPKY, MPUKHIKY pe3yibTaTa BBIUYHUCICHUH.

OxpyrasTh HATypadbHBIC YHCTA.
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Penienne TeKCTOBLIX 3a1a4

Pemrath TexcToBbBIE 337124l apUPMETHIECKUM CITIOCOOOM U C TIOMOIIbIO OPTaHU30BAHHOTO
KOHEUHOTO fepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, cogepxanive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1eHa, KOJIMYE€CTBO, CTOUMMOCTb.

Hcnons30BaTh KpaTKue 3alIUCH, CXEMBI, TAOJIHIIbI, 0003HAUYCHUSI TIPU PEILICHUH 3a]1a4.
[Tonp30BaThCs OCHOBHBIMM E€IWHHUIIAMH M3MEPEHUS: IEHBI, MAacCChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAXKATH OJHU €IUHUILIBI BEJIUYUHBI YEpE3 APYTHE.

N3Brekars, aHaIM3UPOBATb, OLICHUBAaTh  HUH(OPMAIIHIO, MPEJICTABICHHYIO B
TabnuIle, Ha CTOJIOYATONW JaUarpaMMe, WHTEPIPETUPOBATH MPECTABICHHBIC JTaHHBIC,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUN 3a]1a4.

Harasanas reomerpus

[Tonp30BaThCs TEOMETPUUECKUMHU MOHATHSAMH: TOYKa, MpsMasi, OTPE30K, JIyd, YToll,

MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT.

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHpPa, MMEIMUX (OpMYy H3YUCHHBIX

reoMeTpUIEeCKuX huryp.

Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C  yIrJaMH: BepIIMHA  CTOpPOHA, C

MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, AUAroHajib, C OKPY>KHOCTBIO: PaaHyC,

IUaMeTp, LEHTP.

N300pakaTh HM3y4eHHbIE TEOMETpUYECKHE (GUTYpPhl Ha HEIMHOBAHHOW M KJIETYATON

OyMmare ¢ TOMOUIBIO IUPKYJISA U TUHEUKH.

Haxonuth JUIMHBl OTPE3KOB HEIMOCPE/ICTBEHHBIM HW3MEPEHUEM C TOMOIIBIO
JUHENKU, CTPOUTH OTPE3KU 33JIaHHOM JIIIMHBL, CTPOUTH OKPYKHOCTbH 33JIaHHOTO pajnyca.

Hcnonb3oBaTh CBOWCTBa CTOPOH W YIJIOB NPSIMOYTOJIbHMKA, KBajpaTa Mg HX

MIOCTPOCHMSI, BEIUUCIICHUS TIJIOMIAU U TIEPUMETPA.

Boeruucnsats nepuMeTp U IIomaas KBaapara, npsMOyroJibHUKA, (PUTYp, COCTaBICHHBIX U3

IPSAMOYTOJILHUKOB, B TOM YHCIIe (GUTYP, U300pakEHHBIX Ha KJIeT9aToOyMare.

[Tonbp30BaTBCS OCHOBHBIMU METPHUECKUMHU €IMHHUIIAMH WU3MEPEHHs JIJIMHBI, TUIOIA/IHN;

BBIPA)KATh OJHU €IMHUIIBI BEJTUYUHBI Yepe3 APyTHUe.

Pacno3naBaTth mapaenenunes,, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpUIMHA, peOpo

rpaHb, U3MEPEHUSI, HAXOIUTh U3MEPECHH TapaljIesienureia, Kyoa.

Beraucnars 00pEM ky0Oa, mapajuienenuriesia mo 3aJaHHbIM H3MEPEHUSM, MOJIb30BATHCS

eIMHULIAMU U3MEpEeHHs 00bEMA.

Pemartes HecloxHBIE  3amadyd HA ~ WU3MEpPEHHE  TEOMETPHUYECKHUX  BEITUYUHB

MPAKTUYECKUX CUTYaIHSX.
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[IpenmeTHbBIE pe3yabTaThl OCBOECHUS MPOrPAMMBbI YYEOHOIO Kypca K KOHIy 00yueHus: B 6
KJ1acce:

Yucia v BbIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUJAMU YHUCE U CIIOCOOAMU HUX
3aMKCH, IEPEXOAUTH (€CIU ATO BO3MOKHO) OT OJTHOM (hOPMBI 3aMHCH YHCIIA K IPYTOM.
CpaBHUBaTh U YNOPSAOYMBATH LENbIE YUCIA, OOBIKHOBEHHBIE M JECSITHUHBIE ApOoOH,
CpPaBHMBATh YUCJIA OJHOI'O U PA3HBIX 3HAKOB.

BbinosiHATh, coyeTass yCTHbIE U NMUCbMEHHBIE NMPUEMBI, apumeTHdecKue ACHCTBUSA C
HaTypaJibHbIMM M LEJIbIMU YHUCIAMHU, OOBIKHOBEHHBIMU W JECATUYHBIMU JPOOSIMH,
IIOJIOKUTEIBHBIMU U OTPULIATEIILHBIMUA YUCIIAMM.

BpluucnaTh 3HA4YEHUS UYMCIOBBIX BBIPAXXCHWHM, BBINOJHATH NPUKUAKY U OLEHKY
pe3ysbTaTa BbIYMCICHUN, BBIMOJIHATH MPEOOpPa30OBaHMSI YHUCIOBBIX BbIpaKEHHUIHA
OCHOBE CBOMCTB apu(PMETHUUECKUX ACHCTBUU.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPAMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
M300paXkaTh YKClia TOUKAaMHU Ha KOOPAMHATHOW MPSMOM, HAXOAUTH MOJYJIb YUCIIA.
COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOM TOYKH.
OKpyTrasTh LeNble YUCiia U IeCATUYHBIE TPOOU, HAXOIUTh MPUOIMKEHUS YUCE.

YucsioBble M OyKBeHHbIE BbIPaKeHUS

[lonumaTe 1 ynoTpedsaTh TEPMHUHBI, CBS3aHHBIC C 3aMMCBhI0 CTETICHH YHUCIA, HAXOJIUTh
KBaJZpaT W KyO 4YuCla, BBIUUCISATH 3HAYEHUS YHUCIIOBBIX BBIPAKEHUM, COIEpIKAIIUX
CTETIeHH.

[lonb3oBaThCsl TpHU3HAKAMHM JIETUMOCTH, pacKiIaJblBaTh HATypajbHble 4YHCJAa Ha
IPOCThIE MHOXKUTEIH.

[Tonb3oBaThCss MacITabOM, COCTABIISITH MPOTOPIIUU M OTHOIIICHHUS.

Hcnonb3oBaTh OYyKBBI Jis OOO3HAYEHUs YHWCEN TIPU 3alKUCA  MaTeMaTHYECKUX
BBIPQKEHUU, COCTABJATh OYKBEHHBIC BBIpAXKEHUS U (OPMYIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAKECHHH, OCYIIIECTBIISISI HEOOXOMMBIE ITOJICTAHOBKHU 1 TTpeoOpa3oBaHus.
Haxonute HEM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienne TekCcTOBBIX 33124

Pemrate MHOTOIIIAroBbIe TEKCTOBBIC 3a7]a4l apU(DMETHICCKUM CIIOCOOOM.

Pemate 3amaun, CBsI3aHHBIE C OTHOILICHHUEM, MPOMOPIMOHATBHOCTHIO BEIUYMH,
MPOIIEHTaMU, pelllaTh TP OCHOBHBIC 3a7a4l Ha APOOU U TTPOIICHTHI.

Pemate 3agauu, cogepxaliiyie 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIMYMHBI: CKOPOCTh, BpEMSI,
paccTosiHue, IIeHa, KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTh, BpeMs, 00BEMa
paboThI, HUCIONB3YysA apu(PMETHUCCKHE JEHCTBHUSA, OIEHKY, NPUKHUAKY, IOJb30BATHCS
eIMHUITAMH U3MEPEHUS] COOTBETCTBYIOIIUX BEJIMYMH.

CocTaBnsaTh OyKBEHHBIE BHIPAXKCHUS 110 YCIOBUIO 3a1a4H.
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N3Bnekaty uHpopmaluio, NpeCTaBICHHYI0 B TaOIUIAX, HA JTUHEUHOU, CTOIOUATON NN
KpYTroBOM JuarpaMMax, HHTEPIPETUPOBATh MPEICTABICHHbIE JaHHBIE, HCIOJIb30BAThH
JAHHBIE MPU PEILICHUHU 3a/au.

[IpencraBnars HHPOPMALIUIO C TOMOUIBIO TAOJIML], JIMHEWHON U CTOJI0YATON AUarpaMMm.

Harusanas reomerpus

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOUX (POPMY H3YUEHHBIX
F€OMETPUYECKUX IUIOCKMX H MPOCTPAHCTBEHHBIX (Uryp, MpUMEPHl paBHBIX H
CUMMETPHUYHBIX QUryp.

N300paxkaTh C TMOMOIIBIO LMPKYJS, JIMHEWKH, TPAaHCHOPTUpA Ha HEIMHOBAHHOW U
KJIeT4aToM Oymare M3ydeHHbIE IUIOCKME TeoMeTpuueckue (Urypbl M KOH(Urypaiuw,
CUMMETPHUYHBIE (QUTYPHI.

[lonb30oBaThCs TEOMETPUUECKHUMH  TMOHSATUSMH: PAaBEHCTBO (UTyp, CHUMMETpUS,
UCIIOJIb30BaTh TEPMUHOJIOTUIO, CBS3aHHYIO C CHUMMETPHUEHN: OCh CUMMETPUHU, LEHTP
CUMMETPHH.

Haxonuth BeNWYMHBI YIJIOB MU3MEPEHHEM C IOMOUIBIO TPAHCIOPTUPA, CTPOUTH YTJIBI
3aJJaHHOW BEJIMYMHBI, II0Jb30BATbCA MPU PEUICHUM 3a4a4 TPaJyCHOM MEPOM YIJIOB,
pacrno3HaBaTh Ha YePTEkKaxX OCTPBIU, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Beluncnsath JIMHY JIOMaHOW, MEPUMETP MHOTOYTOJbHUKA, IMOJB30BATHCA €IMHULAMU
U3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS UIMHBI Yepe3 Ipyrue.
Haxonute, UCnons3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSAHUSA: MEXAY IBYMs TOYKaAMH,
OT TOYKH JI0 IIPSIMOM, JUIMHY IIyTH Ha KBAJAPATHOU CETKE.

Bbruncnate mmomans (uryp, COCTaBIEHHBIX U3 MPSAMOYI'OJbHUKOB, HCIOJIb30BaTh
pazOueHre Ha OpPSAMOYIOJbHUKHM, Ha  paBHble  (UIYpBl,  JOCTpauBaHUE 0
IPSIMOYTOJIbHUKA, II0Jb30BaThCA OCHOBHBIMM CIMHMLIAMU HW3MEPEHUSA  ILIOLIAMM,
BBIPAKATH OJTHU €IVHUILIBI U3MEPEHU IUIOIIAAN Yepe3 APYTHE.

Pacno3HaBaTh Ha MOZENAX U U300pPAKEHUAX MUPAMUY, KOHYC, [IMJIUHAP, UCIIOJIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBaHHE, pa3BEPTKA.

N3o00paxath Ha KileT4aTON Oymare MpsMOYTOJIbHBIN MapajuIie/IeITUe/].

Bbraucnsate 005EM NpsSMOYToJIbHOTO MapalieNenumesa, Kyoa, moiab30BaTbCsl OCHOBHBIMU
eIMHULIAMU U3MEpeHUs 00bEMa;

Pemate  HecnoKHBIE  3aJayd  HA  HAxXOXKJICHUE TI'EOMETPUYECKUX  BEIUYUH B
IIPAKTUYECKUX CUTyaLUsIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
HavMeHoBaHue pa3zena |[KosmndecTB (OCHOBHOE OCHOBHBbIE BU/IbI [IEATEJbHOCTH 00y4aIOIUXCS
(TeMnI) Kypca 04acoB coZlep>kaHue
HaTypasbHble yucia. 43 JlecaTuyHas YuTaTh, 3alIUCbIBATh, C)ABHUBATb HaTypaJibHbIE YUCJIA;

JleicTBUSA C
HaTypaJIbHbBIMUYUCIAMU

CUCTeMa CUMCJIEHUS.
Py HaTypa/ibHBIX
qyceJl.
HaTypanbHbIU paz.
Yucio 0.
HaTypasnbHble yrcia
Ha KOOPAWHATHOM
MPSAMOH.

CpaBHeHHE,
OKpyTrJIeHHEe

HaTypaJIbHBIX YU CEJL.

ApudmeTnyeckue
NelCcTBUA

C HaTypaJibHbIMH
yucaamMmu. CBoMcTBa
HYJISl IPU CJI0KEHUHU
Y YMHO>EHUH,
CBOMCTBA e IMHUIbI

NpU YMHOXKEHUU.

npeAJjaraTh M 06CyKAaTh CIIOCOObI YIIOPsiI0YUBaHUSA
yrces1.U306paxkaTh KOOPAUHATHYIO IPSIMYI0, OTME4aTh
4yycja TOYKaMHy Ha KOOPJUHATHOU NPsIMO, HAXOAUTh
KOOPAUHAThI TOYKH.

HccieaoBaTh CBOMCTBA HAaTypasibHOIO psijia, yucesa 0 u
1npu Cc/I0’)KEHUU U YMHOXKEHHUH.

HcnoJsib30BaTh MPaBUJIO OKPYTJIEHUs HATypalbHBIX YHCEJT.
BbINO/JIHATh apuPpMeTUYECKHe JeMCTBUA C HaTypaJbHbIMH
YrCJIaMH{, BBIYMCJIATb 3Ha4eHHs YUCI0BBIX BbIpaXKeHU N

CO CKOOKaMHU 1 6e3 CKOOOK.

3anuchbIBaTh Npou3BeieHHE B BU/ie CTENEHH, YUTATh
CTeleHH, UCMO0JIb30BaTh TEPMUHOJIOTHUIO (OCHOBAHUE,
M0Ka3aTeJib), BBIYUCJAATh 3HAYEHUA CTelNeHeu.
BbINO/JIHATb NPUKUAKY M OLEHKY 3HaYeHH U YMCI0BbIX
BbIpa)keHUH, MpeAJaraTb U NPUMEHATb NPUEMBI
MPOBEPKUBbIYUCIEHUN.

HcnoJsib30BaTh NPHU BIYMCJIEHUAX IIepeMeCTUTE/IbHOE U
codeTaTeJbHOE CBOMCTBA CJIOXKEHHUS U YMHOXKEHUH,

pacnpeseuTebHOE CBOMCTBO YMHOXEHMUS;




[TepemecTutenbHOEH
CoUeTaTeIILHOS
CBOMCTBA CIIOKCHUSIU
YMHOKEHHUS,
pacrpenenuTesbHOe
CBOMCTBO
YMHOKEHHS.
Jlenurenu u

KpaTHBIE YMCIIa,
pa3JIOKEHUE Yucia
Ha MHO>KHUTEIIN.
Jlenenue

c octatkoM. [IpocTeien
COCTaBHBIC YHCIIA.
[Ipu3HaKku 1eIMMOCTH
Ha 2, 5,

10, 3, 9.

CTeneHs ¢
HaTypaJbHBIM
IMOKa3aTeIEM.
UucnoBsie
BBIPKEHHUST; TOPSIOK
nmercTBui. Pemenue
TEKCTOBBIX3aJa4 Ha
BCce apumeTndecKkue

Iu NPUMEHSATH NPaBWJia Mpeoopa3oBaHMs YUCIOBBIX BbIPAXKEHUM
Ha OCHOBE CBOMCTB apudMeTnueckux Achcteuil. UcesienoBaThb
YMCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH
TUIO0TEe3bl, (POPMYJTHUPOBATH 00001IeHUSA UBBIBOABI 110
pe3yabTaTaM MpOBEAEHHOTO UCCIEIOBAHUS.
DopMyIMPOBATH ONPeEAeJIeHUS JCIUTENS U KPAaTHOTO,
HA3bIBATH JCJIUTENIA U KPATHBIEC YHCIIA; PACIIO3HABATH
MPOCTHIE U COCTABHBIC UKCIIA; (POPMYJIMPOBATH U
NMPUMEHATH MPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIE
MHO>KHUTEJIN; HAXOAUTh OCTaTKU OT JICJICHUS U HETIOJHOE
YacTHOE.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIC BBICKa3bIBAHUSO
HaTypaJbHbIX YUCJIAX, IPUBOAUTH NPUMeEPbI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS Y OTPULIAHKS
BBICKA3bIBAHUIM O CBOMCTBAX HATYpPaJIbHBIX YUCEIL.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPEAJIOKEHUS

C IIOMOIIBIO CBSA30K «H», «UIIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 33a/1a4M apUPMETHIECKUM CITOCOOOM,
HCN0JIb30BATh 3aBUCUMOCTH MEK]1y BEJIMYMHAMU (CKOPOCTb,
BpEMsI, pACCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTD U 1. ):
AHAJIM3UPOBATH U OCMbICJIUBATDH TEKCT 33/1a4H,
nepegopMyJIUPOBaTh YCIOBUE, H3BJEKATh HEOOXOAUMBIE
NAHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH ME¥K]1y BEIIMUMHAMH,
CTPOUTH JIOTUYECKYIO LIEMTOYKY PACCYKICHUM.
MoneaupoBaTh X0/ PEIUICHUA 33/1a4d C IOMOILBI PUCYHKA,




ITEHCTBUS,
Ha JBMKCHUE U
MOKYTIKH

CXEMBI, TAOIHIIEL.

IpuBoauTh, pa3zdéuparb, OLEHUBATH PA3JIMYHbIC PEIICHMUS,
3aMKiCH PEUIeHU TEKCTOBBIX 3a/1ay.

KpuTtnyeckn oueHHBATh INOJYYCHHBIH pe3yibTarT,
OCYLEeCTBJISAITh CAMOKOHTPOJIb, TIPOBEPSs OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAMTH OIIUOKH.

PemaTh 3a71auu ¢ MOMOIIbIO NIepedopa BCeX BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBHCS € MCTOPHel pa3BUTHS apu(PMETUKU

HaI‘JISI}IHaSI reomMeTpus.
JIMHUM HA TIJIOCKOCTH

12

Touka, ipsmas,
OTPE3OK, JIyY.
JlomaHas.
M3mepenne qiMHbI
O0TpE3Ka,
METPUUECKHUE
€IMHULIBI
M3MEPEHUS JJINHBI.

OKpYX HOCTb U KpYT.

[TpakTrueckas
pabora
«IlocTpoenue y3opa
M3 OKPY>KHOCTEN.
Yron. [Ipsmon,
OCTpBIii, TYIIOW U
Pa3BEPHYTHIN YIJIBL.
M3mepenue yrios.

Pacno3HaBaTh Ha YepTekKaX, pUCYHKAX, ONMUCHIBATD,
MCII0JIb3YSl TEPMUHOJIOTHIO, U H300PAKATh C IOMOIIBIO
YEePTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYI0, OTPE30K, Ty,
yTOJ1, TIOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTDH MPUMeEPBI 00bEKTOB PEATHHOTO
MHpa, UMEIOIUX (PopMy H3yUeHHBIX DUTYDP, OLEHUBATH UX
ITMHEHHBIC Pa3MEPHI.

MNcnonb30BaTh JIMHEWKY U TPAHCTIOPTUP KAK HHCTPYMEHTHI
TUIS1 IOCTPOEHUS U UBMEPEHHUSI: U3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOU JUTUHBI, YIOJI,
3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PABHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTB 3aJJaHHOTO paauyca.
M300pakaTh KOHPUTYpAITIN T€OMETPUIECKUX (HUTYD

M3 OTPE3KOB, OKPYKHOCTEM, UX YaCTEH HA HEJIMHOBAHHOMU U
KJIETYaTON OyMare; mpeajaratb, ONUCbIBATH U 00CYKAaTh
CI0CO0BbI, AJITOPUTMBbI IOCTPOCHHUS.

Pacno3HaBaTh M U300pasKaTh HA HEJIMHOBAHHOU U




ITpakTnueckas
pabota
«ITocTpoenue
YTJTIOBY

KJIETYaTOM OyMare npsiMoM, OCTPBIN, TYNOH, pa3BEPHYTHIM
YIJIbl; CPABHUBATD YTJIbL.

BuIuncJasATh JUIMHBL OTPE3KOB, JIOMAHbIX.

IloHnMaTh ¥ MCO/IB30BATH NPH PEeLICHUHU 32124
3aBHCHMOCTH MEXy EAUMHULIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAaMU MED;
BbIPAKATh JUIMHY B Pa3JIMYHBIX €AMHULIAX U3MEPEHUS.
HccaenoBath GUrypsl U KOHGUTYpALIUH, UCTIONIB3YS

1 pPOBBIE PECypChl

OOBIKHOBEHHBIE APOOHU
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J{poOb. [TpaBunbHbIEH
HEIpaBUIbLHBIC
mpoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue 1po0eii.
Ci10KeHUE U
BBIYMTAHUE
OOBIKHOBEHHBIX
mpo0Oeii. CmeranHast
mpoOb. YMHOXECHHUE U
neJICHue
0OBIKHOBEHHBIX
mpoOeii; B3aMMHO-
oOpaTHBIC POOH.
PemeHrne TEKCTOBBIX
Bajad, COJACPIKAIINX

mpoou. OCHOBHBIE

MopaeaupoBathb B rpadudeckoil, nmpeamMeTHoi Gopme,

C IOMOILIbIO KOMITBIOTEPA OHATHSA U CBOWCTBA, CBSI3aHHBIEC
OOBIKHOBEHHOH JIPOOBIO.

UuTaTh M 3aIUCHIBATDH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeajiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIIOPSTIOYMBAHKS APOOEH.

MN300paxaTh OOLIKHOBEHHBIC IPOOHM TOUKAMU

Ha KOOPJIWHATHOU MPSIMOW; MCMOJb30BATh KOOPIUHATHYIO
NPSIMYTO JIJISI CPAaBHEHUS IPOOEH.

@opmMyJIpPOBATH, 3ANIMCHIBATH € IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOH ISl COKpAIIEHUs IpoOe U IPUBEICHUS APOOH
K HOBOMY 3HAMEHATEJIO.

IIpeacTaBasiTh CMELIAHHYIO IpOOb B BUAEC HEMPABUIbHON U
BBIJCIISATH LEIYI0 YacTh YUCia U3 HEMPABWIHLHOW Apoou.
BoInoJHATH apudMeTHYecKue 1eiicTBUs

C OOBIKHOBEHHBIMU APOOSMU; MPUMEHSATH CBOICTBA




Bajiauu Ha ApoOu.
[TprumeHeHue OyKkB
IS 3aIUCH
MaTeMaTH4YECKUX
BBIPAYKCHUH U
MPEIII0KEHUN

apruMETUUECKUX IEUCTBUMN JIsl pallMOHATIN3AIINH
BBIYKCIICHUM.

BbINOJHATH NPUKUIAKY H OLEHKY PE3yJIbTaTa BHIUUCICHUI;
NnpeaIaratb U NPUMeHITh NPUEMbI POBEPKHU BbIYUCIICHUMN.
I[IpoBoauTH McCIEIOBAHUA CBOICTB ApoOeii, omupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS

0 IpoOsIX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHUMH.

PemaTh TEKCTOBBIC 3a7a4H, COJIEpKAIIUE APOOHBIC TaHHBIC, U
3a71a4M Ha HAXOXKJACHHUE YaCTH LEJIOr0 U LEJIO0T0 110 €ro YacTH;
BBISIBJISITH UX CXOACTBA U Pa3jIn4Hus.

MopneaupoBaTh X0/ PELICHUs 3a1a4d C IIOMOIIBI PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoaMTH, pa30upaTh, OLEHUBATH PA3JIUYHBIE PEILICHHUS,
3aIMCH PELICHUM TEKCTOBBIX 3a/1ad4.

Kpurnuyeckn oneHUBaTh ITOJIYyYEHHBIN PE3YJIbTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET

HA COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLINOKH.
3HAKOMHTBLCS € UCTOPHUE pa3BUTHUSL apU(DMETUKU

Harnsignas reometpus.
MHOroyroJIbHUK1

10

MHOrOyroJIbHUKH.
YeThIpEXYrONbHUK,
MPSAMOYTOJIbHHUK,
KBaJpar.

[TpakTrueckas

OnucpiBaTh, HCMOJb3Ys TEPMHHOJIOTUIO, H300paKaTh

C IOMOILIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJbHUKHU.

IIpuBOAMTH NPUMeEPBI 00BEKTOB PEATHHOI0 MUPA, UMEIOLIUX

(dbopMy MHOTOYTOJIbHHKA, IPSMOYTOJIbHUKA, KBaJpaTa,




pabota
«ITocTpoenue
MPSIMOYTOJIbHUKAC
BaJlaHHBIMHU
CTOPOHAMH

HA HEIMHOBAHHOM
Oymare.
TpeyrojabHUK.
[Imomane u
[EpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHULIBI
M3MEPEHUS
MJIOILIA]TH.
[TepumeTp
MHOI'OYTI'OJIbHHKA

TPEYTOJbHUKA, OLEHUBATH X JIMHEHHBIC Pa3MEPHI.
BuruncjasTh: IEPUMETP TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
MN300paxkaThb OCTPOYTOJIbHBIE, IPAMOYTOJIbHbBIE U
TYNOYTOJbHbIE TPEYTOJTbHUKH.

CTpouTth Ha HEJIMHOBAaHHOM M KJIeTYaTOM OymMare KBajpatT u
MPSIMOYTOJIBHUK C 33JJaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBaTh CBOICTBA NIPSIMOYTOJIBHUKA, KBaIpaTa MyTEM
DKCTICPUMEHTA, HAOIIOICHUSI, ©3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoHncTpynpoBaTh MaTeMaTH4YeCKHE MPeAJI0KeHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «1H000i». PacnosnaBath
MCTUHHBIE U JIO)KHBIE BHICKAa3bIBAHUS O MHOTOYTOJIbHUKAX,
MPUBOJAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

MccaenoBaTh 3aBUCUMOCTD IUIONIAIA KBaApaTa OT JIJIMHBIETO
CTOPOHBI.

Ncnosb30BaTh CBOMCTBA KBAAPATHOM CETKH JIJISI IOCTPOCHUSA
buryp; pa3douBaTh IpSIMOYTOJbHUK Ha KBAJIPaThI,
TPEYTOJIbHUKH; COCTABJSATH (PUTYPHI U3 KBAIPATOB U
MPSMOYTOJILHUKOB U HAXOIUTh UX IUIOIIAAb, Pa30UBaTh (DUTYPHI
Ha IPSIMOYTOJbHUKHU U KBaJPaThl 1 HAXOJUTh UX TUIOIIA/b.
BoipaxkaTh BEJIMUYMHY TUIOMIAAN B PA3JIMYHBIX €AUHHUIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXK]Y METPUYECKUMU
CIUHULIAMUA U3MEPEHUS TUIOIIA .




3HAKOMUTBHCS ¢ MPUMeEpPaMM NPUMEHEeHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pemarts 3apauu

13 pealbHOM KU3HU, MPeAJaraTb U 00CyKIaTh pa3jinyHble
CIOCO0BbI pelICHUs 3a/1a4

JlecsTuunble IpoOU
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JlecsaTu4Has 3a1MCh
mpoOeii. CpaBHEeHUE

MEeCATUYHBIX ApOOeH.

JlercTBus

C IECATUYHBIMH
poOsIMu.
OkpyrieHue
ITECATUYHBIX
IpOoOeH.

Perrenne TEKCTOBBIX
Bajiad, coaep KaIimx
mpoou. OCHOBHBIE
Bajlauu Ha Ipoou

[IpeacTaBasiTh AECATUYHYIO IPOOb B BUJI€ OOBIKHOBEHHOM,
YMTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
MpeaaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIIOPSI0YMBAHUS JECATUYHBIX IPOOCH.

MN300paxkaTh 1eCATUYHBIC IPOOH TOUYKaMH Ha KOOPJIUHATHOU
IPSIMOM.

BbISIBJATH CX0/ACTBA U PA3JINUYMS [TPaBUI apuPMETHIECKUX
NEHCTBUI C HATYPAIbHBIMU YUCIIAMH U IECATUYHBIMH JAPOOSIMHU,
OOBSACHATDH HX.

BoInoHATh apudmMeTnueckue NeUCTBUS C JAECATUYHBIMU
Npo0sSiIMU; BBINOJIHATH NMPUKUIAKY M OLEHKY pe3ylibTara
BBIYKCIICHUM.

IlpumeHsiTh cBOiicTBa apuMETHUYCCKUX JICHCTBUI

TUTS] pAlIMOHAIM3ALUY BBIYUCIICHHM.

IIpuMeHSTHL NPABUJIO OKPYIJIEHHMS JECATHUYHBIX TpOOEi.
IIpoBoaAMTH HCCAEIOBAHUSA CBOMCTB JCCATUYHBIX IpPOOEH,
OMUPAsICh HAa YUCJIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIE

C IOMOIIIbIO KOMITBIOTEPA), BHIIBUTaTh THIOTE3bI U
MPUBOAUTH UX OOOCHOBAHMSI.

Pacno3dHaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPHUIAHUA BBICKA3bIBaHUIA.




PemaTh TEKCTOBBIE 3a7]a41, COACPKAIINE TPOOHBIE TaHHbIE, HHA
HAaXO0’KJICHUE YaCTH LIEJIOr0 U LEJIOr0 MO €Tr0 YaCTH; BBISIBJAATH
X CXOACTBA U Pa3In4Msl.

MoaeaupoBaTh X0/ PEIICHUS 33141 ¢ TOMOIIBIO PUCYHKA,
cxembl, Tabnuubl. [IpuBoaNTH, pa30MpaTh, OEHNBATH
pa3nuyHbIE PELIEHHUS], 3alIUCH PEIICHUIN TEKCTOBBIX 3a/1a4.
OnepupoBaTthb JpOOHBIMHU YHCIAMU B peajbHbIX )KM3HEHHBIX
CUTyalUsX.

KpuTH4eckn oneHUBaTh NOJIYYEHHBIN pe3yJIbTaT,0CYLECTBIISTh
CaMOKOHTpPOJIb, IPOBEPSIST OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OMIUOKH.

3HAKOMUTBCS C HCTOPHel Pa3BUTHUS apu(PMETUKU

HarnsiaHast reoMeTpust.
Tema u purypsr
B [IPOCTPAHCTBE

MHOTOTpaHHUKH.
MN3o0paxenue
MHOTOT'PaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TE.

[TpssMOyTronbHBIN
MapayyieIeuIe]I,
Ky0. Pa3BépTku kyban
Mapayyieenuea.
[MpakTrueckas pabora
«Pa3BépTKa KyOay.
0O06BEM KyOa,

Pacno3zHaBaTh Ha YepTesKax, pUCYHKAX, B OKpPY:KalomeM
MHpe TIPSIMOYTOJIBHBIN TapaluieNienumnel, Kyo, MHOTOTpaHHUKH,
ONUCHIBATH, HCIOJIb3YHl TEPMHHOJIOTHI0,0LIECHUBATH
JIMHEHNHBIE pa3MEpHI.

[puBoaUTH NpUMeEPHI 0OHEKTOB PEaTHLHOTO MUPA, UMEIOIIUX
(bopMy MHOTOTpaHHHUKA, MPSMOYTOJIHBHOTO MapaieJienunesa,
KyOa.

M300pakaTh Ky0 Ha KJIeTUaTOM Oymare.

HccaenoBaTh cBoiicTBa KyOa, IPSIMOYTOJIBHOTO
napajiesienune a, MHOTOIPAHHUKOB, UCTIOJIb3YsI MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenuneaa. MogeanpoBaTh KyO U napajuieenumne
13 OyMaru u mpourux MaTtepuaioB, 00bSICHATH CIOCO0
MOJECITUPOBAHMSL.




MPSIMOYT'OJILHOTO
napajuleJenunesa

HaxoauTh n3MepeHus, BBIMMCIAATH IJI01Ab TOBEPXHOCTH;
00BEM Ky0a, IPsSMOYTOJIBHOIO NapalIe/ICIUIENa; HCCAEA0BATh
3aBHCUMOCTb 00bEMA KyOa OT JUIMHBI €ro pedpa, BbIABUTATh U
000CHOBBIBATH THIIOTE3Y.

Ha0aronaTh ¥ NIPOBOAUTH AHAJOTMU MEXKY TOHATUAMHU
IUIOIIA M U 00bEMA, IEPUMETPA U IO IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOT'paHHUKaX, MPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BHICKA3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUM.
PemaTh 3a1a4u U3 peagbHOM KU3HU

[ToBTOpenue u 0600IIeHNE

10

[ToBTOpEeHUE
OCHOBHBIX MIOHSATHN U
METOJIOB Kypca

5 Kjacca,
00001IIeHNE 3HAHUH

BoI4ucasTh 3HAUCHUS BBIPAXKEHUN, COAEPKAIINX HATYpaIbHbIE
Yrclia, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,BBITIONHSATD
npeoOpa3zoBaHuUs YHCEIL.

Br10upaTh c1oco0 CpaBHEHHUS YNCEIT, BRIYUCICHUH,
MPUMEHATH CBOIiCTBA apU(METHICCKUX JACHCTBUMA

TUTSl pALIMOHAIM3ALUN BBIYUCIICHHM.

OcCymecTBIATh CAMOKOHTPOJIb BBIITOJHAEMBIX IEUCTBUM U
CaMOINPOBEPKY PE3YyJIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4M U3 peasbHOU XKU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA [IJIs1 pEUICHUs 3aa4 U3 APYyTHUX
y4€OHBIX MPEIMETOB.

PemaTthb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCco0bI pelIeHUs 3aa4l, BBIOUPATh PAIIMOHAJIbHBII
CIocoo

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170




6 KIIACC

yrciaaMu. YuciioBsie
BBIPKCHUS, TTOPSIIOK
JICHCTBUH,
MCII0JIb30BaHUE
ckoOOK. OKpyrieHue
HATYpaJIbHBIX YUCE.
Jlenurtenu v KpaTHbBIE
YKCiIa; HAauOOIbIINN
OOIINI NETUTENH U
HanMEHBIIIee 00IIee
KpaTHOE.

JlenuMoCTh CyMMBI U
MPOU3BEICHHUS.
Jlenenue

c ocTtaTkoM. Perienue
TEKCTOBBIX3aJ1a4

HanmeHnoBaHue paszaena KomnuectBo |[OCHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIUXCS

(TembI) Kypca HacoB coaepKaHue

HartypanbHbie uncia 30 ApudmeTnieckue BorinoaHAThL apudMeTnuecKne 1eiicTBUA C MHOTO3HAYHBIMHU
el CcTBUS HATYypaJIbHBIMU YHUCIIaMH, HAXOAMTH 3HAYEHU ST YNCITOBBIX
C MHOTO3HAYHBIMHU BBIpOKCHUN CO CKOOKaMU U 6€3 CKOOOK; BBIYUCISATH
HATypaJIbHBIMU 3HAYEHUS BBIPAKCHUH, COJIEPIKAIUX CTCTICHHU.

BoINOTHATH NPUKUAKY M OIEHKY 3HAYCHUN YUCIOBBIX
BHIpOKCHUH, MPUMEHSATh NPHUEMBI TPOBEPKHM pE3yJibTaTa.
HMcnoab30BaTh NMPU BIYUCTEHUSIX TIEPEMECTUTEITLHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacnpeneuTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIO’)KCHHSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUH.
HcciaenoBaTh YUCIOBbIC 3aKOHOMEPHOCTH, IPOBOIUTH
YHCIIOBBIC SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
rUIOTE3bl.

@opmMyJIMpPOBATH ONpe/eJIeHUsl IETUTENS U KPaTHOTO,
HAUOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 00IIero
KpPaTHOT'O, IPOCTOT0 U COCTABHOTO YKCEJ; UCIIOJIB30BATh 3TH
MOHSTUA MPU PEUICHUH 3a]1a4.

[IpuMeHSITH aJITOPUTMbI BEIYUCICHUSI HAUOOIBIIETO OOIIEro
NETUTENS] U HAMMEHbBIIIETO 0011Iero KPaTHOTO JIBYX YHCEll,
QITOPUTM Pa3I0KEHUS YMCIIa HA TPOCThIE MHOKUTEIIH.
HccaenoBaTh yCIOBHS ACIMMOCTH Ha 4 1 6.

HccaenoBathb, 00CyK1aTh, GOPMYJTUPOBATH U




000CHOBBIBATH BBIBO/I O YETHOCTU CYMMBbI, TPOU3BEACHUS : IBYX
YETHBIX YUCEIl, IBYX HEUETHBIX YUCIIEC, YETHOTO U HEUETHOTO
YHCEIL.

HccaenoBaTh CBOMCTBA JEIUMOCTH CYMMBI U IIPOU3BEACHUS
YHCEL.

IIpuBOAMTH NPUMeEPBI YUCE C 33IaHHBIMU CBOMCTBAMH,
PACIO3HABATH BEPHbIC M HEBEPHbIE YTBEPKICHUSA

0 CBOMCTBAX YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKIACHHUSIC
[MOMOIILE0 KOHTPIIPUMEPOB.

KoHcTpyupoBath MaTeMaTHYECKHE MPEAT0KEHHU S

C MOMOIIBIO CBA30K «H», KHAJIN», ECJH..., TO...».

PemaTh TEKCTOBBIE 3a/1a4d, BKIIOYAIOIINE TTOHATHS
NEeTUMOCTH, apU(PMETUIECKUM CITOCOOOM, UCIIOIb30BaTh
nepedop BCeX BO3MOYKHBIX BAPUAHTOB.

MoaeJupoBaTh X0/ PEIUICHUS 3aJ]a4d C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

IIpuBOoaAMTH, pa30MpPaTh, OLEHUBATH PA3JIUYHbBIC PEIICHHUS,
3aIKCH PEIIEHUN TEKCTOBBIX 3a/a4.

Kpurnuecku oneHMBATh NIOJYYEHHBIN PE3YJIbTAT, HAXOIUTh
OIMOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsnaas reomerpusi.
[IpsiMbIe HA TIIOCKOCTH

[leprieHAUKYISIpHBIE
[PSIMBIE.
[TapannenbHble
[PSIMBIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yepTexax, pUCYHKaX CIy4au B3aUMHOTO
PACIIONIOKEHUS ABYX IPSAMBIX.

N300paxaTh ¢ MOMOIUBIO YEePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATON OymMare JIBe MepeceKaromnmecs
MPsIMBIE, IBE MAPAJIICIBbHBIC MPSIMBIE, CTPOUTH MPSAMYIO,




NBYMsI TOUKaMH,
OT TOYKHU 10 MIPSAMOH,
JUIMHA MaplIpyTa

Ha KBaJPaTHOU CETKE

NEPIEHINKYJISPHYIO JaHHOU.

IIpuBOAMTH NPUMeEPHI NAPAIETBHOCTU U
NEPIEHANKYJISIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX NIEPIICHIUKYJISIPHBIE U
napajuiesibHble CTOpOHbL. M300paskaTh MHOTOYTOJIBHUKH C
rapajieIbHBIMU, NIEPIECHIUKYISIPHBIMA CTOPOHAMH.
Haxoauth paccTosiHue MEX1y AByMSI TOYKAMH, OT TOUYKHU J10
MpsAMOM, JUIMHY TyTH Ha KBAIPATHOW CETKE, B TOM YHCIIE
MCIIOJIb3YS LIM(PPOBBIE PECYPCHI

Jlpo6u

32

OOBLIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO JIpoOH,
COKpareHue apooei.
CpaBHeHHE U
YIOPSIIOUHMBaHUE
pOoOei.
JlecaTuuHbIe APOOHH
METpUYCCKast
crucTeMa Mep.
Apudmerndeckue
TICHCTBUS

C OOBIKHOBEHHBIMHH
TECATUYHBIMUA
TPOOSMH.
OTHOIICHHUE.
JleneHue B JaHHOM

CpaBHMBATh U YHIOPSAA0YUBATH JpO0OH, BHIOMPATH CIIOCO0
CpaBHEHHS IpoOei.

IlpeacTaBasiTh ACCATUYHBIC APOOU B BHJI€ OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUJIC JICCITUYHBIX, HCMOJIb30BATh
IKBUBAJIEHTHbIE MPeACTABJIEHUNA APOOHBIX YHCEIT ITPU UX
CpaBHEHUHU, MPU BbIYUCICHUAX. MCcmoab30BaTh ICCATUYHbBIC
poOu TIpH TTpeoOpa30BaHUN BEJIUYUH B METPUUYECKON CHCTEME
Mep.

BoInoJiHATH apudMeTHYecKue AeiicCTBUS

C OOBIKHOBEHHBIMH U JECATHYHBIMU JIPOOSIMHU.

BbIYUCIATH 3HAYCHUS BBIPAXKCHUM, COJCPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, BBHITTOJIHSIThH
npeoOpazoBaHus IpobOeH, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBa aprpMETHUSCKUX NEHCTBUH IS palliOHATN3aINT
BBIUMCIJICHUIA.

CocTaBJasATh OTHOIICHHS U IIPOMOPIIMHA, HAXOAUThH
OTHOIIICHWE BEJIMYHWH, JICIUTh BEIMYUHY B TAHHOM




OTHOILICHUHU.
Macira0,
nponopuus. [lonsatue
[TPOLICHTA.
Brruncienue
[POLICHTA

OT BEJIMYMHBI U
BCJIMYHHEI IO €€
[TPOLICHTY.

Penienue TeKCTOBBIX
3ajJ1a4, CoJIEePKaIINX
POOU U MPOIIEHTHI.
[TpakTrdeckas pabora
«OTHOIIICHHE IJTUHBI
OKPYKHOCTH K €€
THaAMETPY»

OTHOILICHUH.
HaxoauTh 3KcIepUMEHTATBLHBIM MYTEM OTHOIICHUE IJTUHBI
OKPYKHOCTHU K €€ TUaMeTpy.

NuTepnpeTnpoBaTh MacliTad Kak OTHOIICHUE BETUYHH,
HAXOIMTH MacIITa0 IJIaHa, KAPThl U BBIUUCIISATH PACCTOSHUS,
MCIIOJIb3Yys MacIlTal.

OO0BSCHATD, UTO TAKOE MPOIEHT, YIOTPEOJISITH 000POTHI PEUUCO
CJIOBOM «IPOLEHT». BbIpazkaTh MPOLEHTHI B APOOSIX U JpoOH B
MPOIICHTaX, OTHOIIIEHUE JIBYX BEJIUYUH B MPOIEHTAX.
BbI4HCASTH IPOLICHT OT YKCJIA U YKCIIO TI0 €T0 MPOIICHTY.
OKpyriasiTh 1poOH U MPOIEHTHI, HAXOAUTh NMPUOTMKECHUSIUUCEIL.
PemaTh 3a1a4u Ha YacTH, IPOLIEHTHI, MPOTIOPIIUH,

Ha HaXOXKJIeHHUEe Jpo0u (MPOIeHTa) OT BEJIMUYUHBI U BEJIUMYUHBI
1o e ApoOu (IIPOLIEHTY), APpoOH (TIPOLIEHTA), KOTOPBIHA
COCTaBIIAET OJHA BEJIMYMHA OT Apyrou. IIpuBoauTh,
pa30upaTh, OllEHMBATH PA3TUYHBIC PEIICHHUS, 3aTTUCU
pEIICHU TEKCTOBBIX 3a/1a4.

N3BjexkaTh HHPOPMALNIO U3 TAOJIUII U JUATPAMM,
WHTEPIPETUPOBATH TAOTUYHBIC JaHHBIC, ONIPEACIAT
HAuOOJbIIIEe M HANMEHBIIIEE

13 MPEICTABIICHHBIX JaHHBIX

Harnsngnas reomerpusi.
CummeTpust

OceBasi cCHMMETpHUSL.
[{enTpanbHas
CUMMETPHSIL.

Pacno3HaBaTh Ha 4yepTekax v M300paKCHUIX, M300PaKaTh
OT PYKH, CTPOUTH C MIOMOIIbIO HHCTPYMEHTOB (QPUTYDPY
(0Tpe30K, JIOMaHY10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,




ITocTpoeHue
CUMMETPUYIHBIX
duryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUS.
Cummetpus

B IIPOCTPAHCTBE

OKPYXHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEILHO
[IPSIMOU, TOUKHU.

HaxoauTh mpuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.
MopeaupoBath U3 Oymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypalliy, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBaTh CBOICTBA U3yUEHHBIX (PUTYD, CBA3AHHBIEC
CUMMETpHEH, HCHOJb3ysd SKCIEPUMEHT, HaOJI0JeHuE,
MO/JIETMPOBAHHUE.

O00CHOBBIBaTh, ONIPOBEPraTh C IIOMOIIBIO KOHTPIPUMEPOB
YTBEPXKACHUSA O CHMMETpUU puryp

Bripakenus ¢ OykBamu

[IpumeHenne OYKB
TUIS 3aUCH
MaTeMaTH4YECKUX
BBIPAXKEHU U U
[TPEJI0KEHUMN.
bykBeHHBIE
BBIPKECHUS U
YUCIIOBBIE
MO/JICTAHOBKH.
bykBeHHBIE
[PABEHCTBA,
HAXO0XKJICHHE
HEW3BECTHOIO

Hcnoab3oBaTh OYKBBI /111 0003HAUCHUS YUCEN, TP 3aMTUCH
MaTEMaTHYECKUX YTBEPKIACHUHN, COCTABISATh OYKBEHHBIC
BBIPA)KEHUS 110 YCIOBUIO 3a/1a4u.

HcciienoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JIJISl UX 3aIHCH.

BouI4ucaSTh YUCIOBOE 3HAUEHUE OYKBEHHOT'O BBIPAXKEHUS
MpU 3a/IaHHBIX 3HAUYCHUSX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOLIATN
MPSIMOYTOJIbHUKA, KBAJIpaTa; AJIMHbI OKPY>KHOCTH, IJIOIIAAH
Kpyra; BHINOJHATH BBIYMCJIEHHS 10 3TUM (HOpMyJiaMm.
CocTaBiasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMUMHAMHU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEILHOCTD, BpeMsi, 00bEM




KOMIIOHEHTA. pabOoThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyibl HaxoauTh HEM3BECTHBI KOMIIOHEHT apu(PMETHUECKOTO
NEUCTBUSA
Harnsgnas reomerpusi. 14 HeThIpEXYronbHUK, MN300pa:kaTh Ha HEIMHOBAHHOMN U KJI€TYaTOM Oymarec
Durypsl Ha INIOCKOCTH IPUMEPBI VICIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOBHUKOB.  [UETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOWCTBAMM:
[IpAMOYTOJIbHUK, C MapaJlICIbHBIMU, NIEPIICHAUKYIISIPHBIMU, PABHBIMU

KBaJ(paT: CBOMCTBA
CTOpPOH, YIJIOB,
TUArOHAJICH.
M3mepeHnue yriioB.
Bunbr
TPEYTrOJIbHUKOB.
[lepumeTp
MHOT'OYT'OJIbHUKA.
[Tnomanb Gurypsl.
DopmyIibl IEpUMETpa
1@ 1T EDIN
[TPSIMOYTOJIbHUKA.
[Tpubnmxénnoe
M3MEPEHHE IO
turyp.
[IpakTrueckas

CTOPOHAMH, MPSIMBIMH YTJIAMH U JIp., PABHOOESAPEHHBIH
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TIOCTPOCHHS.

HccaenoBathb, UCIONIB3YS IKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNUE, CBOMCTBA NMPSMOYTOJIbHUKA, KBaJpaTa,
pa36uBath Ha TpeyroibHUKUA. OOOCHOBBIBATH, ONIPOBEPraThC
MOMOIIbIO KOHTPIIPUMEPOB YTBEPKACHUS

0 MPSIMOYTOJIbHHUKE, KBaJpaTe, paCloO3HABATH BEPHBIC U
HEBEPHBIC YTBEPKICHUS.

M3MepATh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTHPA YIJIbL, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbL;
PACIO3HABATH OCTPBIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YTIIbI.
Pacno3HaBaTh, H300pakaTh OCTPOYTOJbHBIN, IPSIMO-
YTOJBHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIN,
PAaBHOCTOPOHHUU TPEYTrOJIbHUKHU.

BoI4uCcaSTh NIEPUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOT'OYTOJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,




pabota «Ilnomans
KpyTa»

Ha paBHbIE (PUTYPBI, UCIIOJIH30BATh METPUUECKUE €TMHUIIBI
M3MEpPEHHUs JIJTMHBI U M0 M.

Hcnmouab30BaTh NPUOIMAKEHHOE H3MEPEHHUE IIMH U
rIoLaeil Ha KieT4aTol Oymare, NpuOIMKEHHOE U3MEPEHUE
TUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[ lo10XKUTENBHBIE U

OTPHULATCIIbHBIC YU CJIa
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Llenpic uncna.
MonyJsb yucia,
reoMeTpuyecKas
WHTEpIpeTals
MOAyJIsl. UHUCIIOBBIE
IPOMEXKYTKHU.
[lonoxxutenbHbIE U
OTpULIATENBHBIE
yucna. CpaBHEHUE
[OJIOKUTEIBbHBIX U
OTPULIATENBHBIX
YUCElL.
Apudmerndeckue
NEUCTBUSA

OTPHULATCIIbHBIMHA
qHrCJIaMHU.

3aJga4d

C ITOJIOKHNTCIIbHBIMH 11

PenieHrie TEKCTOBBIX

[IpuBOAMTH NPUMeEPBI UCTIOIB30BAHUS B PEAIbHON KU3HU
MOJIOKUTEIBHBIX U OTPUIIATCIIBHBIX YHCET.

MN300pakaTh 11eIbIC YNCIIA, TTOJ0KUTEIIBHBIC U
OTpPUIIATEIHLHBIC YUCIIa TOYKAMH Ha YHCJIOBOU MPSIMOA,
HCMOJIB30BATH YHCIIOBYIO MPSAMYIO JIsl CPAaBHEHUS YHUCEIL.
IIpuMeHsTH NpaBWJIa CPABHEHUS, YIIOPSAI0YUBATH IIEJIbIE
4KCJIa; HAXOAUTh MOAYJIb YUCJIA.

OTPULIATEIbHBIMU YMCIAMU, HAXOAUTH 3HAYEHUS YHCIOBBIX
BBIPAXKEHU M, COJIEPKAIUX JECUCTBUSA

C TIOJIOXKUTEIbHBIMU U OTPULIATEIIbHBIMU YHCIAMMU.
IIpMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

TUTSI IPe0Opa3oBaHUs CYyMM M MPOU3BEICHUN

(I)OpMy.TII/IPOBaTb IpaBnJIa BbIYUCIICHUSA C ITIOJTOXHUTCIbHBIMHUA




[IpencraBineHue JaHHBIX

[IpsamoyronbHas
cHUCTEeMa KOOpAUHAT
Ha TJIOCKOCTH.
KoopaunaTtel TOUKH
Ha TJIOCKOCTH,
adciucca u
OpJIMHATA.
CronGuatsie U
KPYTOBBIC
TUarpaMMel.
[TpakTtuueckas pabora
«IlocTpoeHue
arpamMmm.
PelieHre TEKCTOBBIX
3aja4, coaep Kaliux
NaHHBIE,

OO0BACHATH M WVTIOCTPUPOBATH NOHATHE NIPSIMOYTOJIBHON
CHCTEMBI KOOPAUHAT HA IJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOU IJIOCKOCTH
TOYKHU U (PUTYPBI MO 33aJaHHBIM KOOPJAMHATAM, HAXOAUTh
KOOPJMHATHI TOYEK.

UurtaTh cTOI0YaThIe U KPYTOBbIE AUATPAMMBI;
NHTEPNPEeTHPOBATH JJAHHBIC; CTPOMTH CTOJIOYATHIE
nuarpaMmmbl. Ucnoab3oBars HH(pOpManuio,
MPEe/ICTaBICHHYIO B TaOJIUIIAX, HA JUArpaMMax JIJIsl pelieHus
TEKCTOBBIX 3a/1a4 U 3a/1a4 U3 pEaJIbHOMN KU3HU

[IpPEACTABICHHbIE
B Ta0/JIMIaX U Ha
nuarpammax
Harnsgnas reomerpust. [IpsAMOYyTONIBHBIN Pacno3HaBaTh Ha 4epTekKax, PUCYHKAX, ONUCHIBATH
Durypsl B IpOCTPAHCTBE rapasuieienunes, nupamMuy, Ipu3My, HUIUHIP, KOHYC, 1Iap, H300PpaxkaTh UX OT

Ky0, mpu3Ma,
nupamMuaa, KOHyC,
[VUTAHD, T1ap U
cepa.
N3o00paxeHue

PYKH, MOAEJUPOBATH U3 OyMaru, MmiacTUJINHA, IPOBOJIOKUH
np. IIlpuBoauTH MpUMepPbI 00BEKTOB OKPYKAIOIIETO MUPA,
MMEIOIINX (OPMbI Ha3BaHHBIX TE.

Hcnoib30BaTh TEPMHUHOJIOTUIO: BEPILIKHA, peOpO, TpaHb,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, pa3BEPTKA.




POCTPAHCTBEHHBIX
¢uryp. Ilpumepsl
Pa3BEPTOK
MHOT'OTPaHHUKOB,
[IUJTUHPA U KOHYCAa.
[IpaxkTrnueckas
pabota «Co3nanue
MO eJIen
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0bEMa;
€UHULIBI U3MEPEHUS
00béMa. O0BEM

N3yuaTh, UCIIONIB3YsI SKCIIEPUMEHT, HA0JIOICHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BBISIBJIATH CX0ACTBA U
PA3IMYUsA: MEXIY IUPAMUION U IIPUIMON; MEXKIY
HUJIUHIPOM, KOHYCOM U IIAPOM.

Pacno3HaBaTh pa3BEPTKHU Mapajviesienunesia, Kyoa, mpusmsl,
MMpaMU/Ibl, KOHyCa, UWIMHAPA; KOHCTPYHUPOBATH JaHHbIE
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH.

Co3naBaTh MOJeJM MPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTHIIMHA U JIP.)

M3mepsaTs Ha MoeIsAX: JUIMHBI pEOEp MHOTOIPaHHHUKOB,
nuaMmeTp mapa.

BbiBoauTh hopmysry 00bEMa NPSIMOYTOJIBLHOTO

I[IPSIMOYT OJIBHOT'O rapasiesenuIeaa.
[TapaJlIC/ICIIAIICAA, Boryuciasth no popmysiam: 00bEM IPSAMOYTOIBHOTO
Ky0a, (hopMyIIbl napajuiesienurneaa, Kyoa; uCIoIb30BaTh ¢IMHUIIEI H3MEPCHHS
00BEMa 00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napasijieenue0B; pemaTh 3aa4M C peajlbHbIMU JIAHHBIMU
[ToBTOpeHue, 06001IIEeHNE, 20 [ToBTOpEHME BbIunc/siTh 3HaUYEHUS BRIPAKCHHM, COAEPKAITUX

CHCTCMATHN3aluA

OCHOBHBIX TIOHSATHHH
METOJ0B KypCOB 51 6
KJIaCCOB, 0000IIEHNE
1 CHCTEMaTH3aIys
3HAHWI

HaTypaJbHbIC, LIEJIbIC, TOJI0KUTEIBHBIE U OTPULIATEIILHBIE
4Kciia, OOBIKHOBEHHBIE U JICCITUYHBIE IPOOH, BBHITTOIHATH
npeoOpa3oBaHus YUCE U BhIPAKEHUN.

Bri0upaTh cocod cpaBHEHMS YUCETl, BBIYNCICHUH,
MPUMEHATH CBOICTBA apU(METUUECKUX JEHCTBUM

IJIS1 pallMOHATN3AMN BBIYUCIIEHUMN.




PemaTe 3a1a4m U3 peaabHOU )KU3HY,
NPUMEHATH MaTeMaTHYeCKUe
3HAHMA JUIS PEIICHUS 3a/1a4 U3
OPYTUXIIPEAMETOB.

Pemate 3a1a4u pasHbIMHU
crnocodamMu, CpaBHMBATh, BbIONPATh
CIOCO0BbI PELICHUS 3aJa4u.
OcyuecTBIsATH CAMOKOHTPOIb
BBINOJIHAEMbIX ICUCTBUMN U
CaMOIIPOBEPKY pe3yJibTaTa
BBIUYKMCIICHUH

OBILEE
KOJIMYECTBO
YACOB 10
[TPOT'PAMME
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KasiennapHo -TreMaTu4eckoe IIAHUPOBAHKME ¢ YKA3aHUEM KOJUYECTBA YacoB
HA OCBOEHME KaKI0M

TeMbl (6 KJ1ace).

Ne | HammeHoBa Koau4yecTBo yacos Hdara Buabi Buabl, | DaeKTpoHH
n/ HUe usyde | AesiTeJbHOCT | (hopmbl ble
n | pasieNoBH | gee | gonTpos | mpakThy | HUA H KOHTpPOJ | (uudpoBbIe
TeM ro bHBIE ecKHe fl )
HporpamMmel padoThl | paboThI obpa3soBarte
JIbHbIE
pecypchl
Pa3nen 1. Harypanbubie yncaa. [leiicTBUs ¢ HATYPAJIbHBIMH YHCJIAMU
1.1 | Apudpmernue | 5 0 0 Kputnaeckd | [Tycpmen | DttPS:/resh.
CKHue OLICHMBATH HEBIH edu.ru
neicTBHS C noJy4eHHsIi | koutpon | https://uchi.r
MHOTO3HAYH pe3ynbTar, b; u
BIMH HAXOIUTh Yernpri
HaTypaJibHbI OIITHOKH, ompoc
MU YHCIaMU. OCYILIECTBIIATh
CaMOKOHTPOJI
b, IPOBEPSIA
OTBET Ha
COOTBETCTBHUE
YCIIOBHIO;
Beinonssate
apupMeTHIec

KHE JEUCTBUS
v
MHOT'O3HAYHBI
MH
HATypaJbHbIM
1 9HCIIaMH,
HaXOJHTh
3HAYCHUS
YUCIOBBIX
BBIpa’KEHUN
CO CKOOKaMHu
u 0e3 CKOoOOK;
BEIYHUCIIATH
3HAUYCHUS
BBIPA’KEHUH,
coJiepxKalux
CTETICHH;




BoimonHaTe
NPUKUIKY U
OLIEHKY
3Ha4YCHUN
YHCIIOBBIX
BBIPa)KEHUM,
IPUMEHATH
pUEMBL
IPOBEPKH
pe3yJibTara;

1.2

YucnoBeie
BBIPAKEHUS,
MOPSI/IOK
JIICUCTBHI,
HCII0JIb30BaH
re CKOOOK.

Pemiats
TEKCTOBEIE
3aJ1a4H,

BKJIIOYAIOIIHUE

HOHATHUS
JIETUMOCTH,

apudmerniec

KM
CrocoooM,

MICTIOTB30BATh
nepedop Bcex

BO3MOYKHBIX
BApPHAHTOB,

Monenuposat

b XOJ
peLeHus
3a7a4uu C
HOMOIIBIO
pHCYHKa,
CXEMBI,
Ta0IHIIBI;
[TpuBoUTH,
pa3oupars,
OLICHUBATh
pas3linvHbIe
peLieHus,
3alucu
peleHni
TEKCTOBBIX
3ajad4;
Kpurnuecku
OLIEHMBATh
NOJTYYEHHBIN
pe3yJibTar,
HAaXO0JIUTh

ITncemen
HBIN
KOHTPOJI
b;

Y cTHBIN
orpoc

https://resh.
edu.ru
https://uchi.r
u




OIIMOKH,
OCYILECTBIIATH
CaMOKOHTPOJI
b, IPOBEPSIS
OTBET Ha
COOTBETCTBUE
YCIIOBHIO;
BrImonHATE
apudmeruiec
KWe JIeicTBAS
c
MHOT'03HAYHBI
MH
HATYpaJbHBIM
U YHCIIaMH,
HAXOJIMTh
3HAYEHMS
YUCIOBBIX
BBIPA)KEHUI
€O CKOOKaMH
1 0e3 CKOOOK;
BBEIYHCIIATH
3HAYCHUS
BBIPAXKECHUH,
coJIeprKalIux
CTCTICHH,
BrmonsaTh
NPUKUJKY U
OIICHKY
3HAYCHUH
YHCIIOBBIX
BBIPaKEHUH,
NPUMEHSTh
MPUEMBI
POBEPKU
pe3yibTara;

13

Oxpyrnenue
HaTypaJbHBIX
quced.

BrinoaHITh
apudmernyec
Kue JIeicTBUs
c
MHOTO3HAYHBI
MH
HATypaJbHbIM
Y YUCTIaMH,
HaXOJUThb

[Tucemen
HBIN
KOHTPOJI
b;
YcTHBIN
oIpoc

https://resh.
edu.ru
https://uchi.r
u




3HAYEHHUS
YHCIOBBIX
BBIPA)KEHUI
CO CKOOKaMH
u 0e3 CKOOOK;

BBIYHCIIAT

3HAYEHHSA
BBIPa)KEHUM,
COJIepIKaIIIX
CTETICHH;

1.4 | lenurenu u BeimonaaTh Mucemen | Nttps://resh.
KpaTHbIE apudmMeTniec | gprii edu.ru
4HCIIa; Kue JneiicTBus | kontpon | https://uchi.r
HaMOOBIITHI c b; u
o0 MHOTO3HAuHpl | Y CTHBIH
IEIIUTED U MU ompoc
HanMEHbIIEe HATypalbHBIM
obmree 1 YHCJIaMH,

KpaTHOE HaXOJIUTh
3HAYCHHS
YHCITOBBIX
BBIPAXECHUI
CO CKOOKamu
u 0e3 CKOOOK;
BBIYHUCIIATD
3HAYCHHUS
BBIPAXKCHUH,
CoJIepIKaIINX
CTCTICHH;

1.5 | Paznoxenue BBITONHATE Kowtpon https://resh.
qpcia Ha apudMeTHIeC | pHas edu.ru
IPOCTHIC KHe JeicTBus | pabora; | https://uchi.r
MHOXHTEJIH. c u

MHOTO3HAYHBI
MU
HATypalbHbIM
U YHCJIaMH,
HAXOIUTh
3HAYCHUS
YHUCIIOBBIX
BBIpaKEHUN
CO CKOOKaMHu
u 0e3 CKoOOK;
BBIUHCIIATh
3HAYCHUS




BBIPa)KEHUH,
CoZIepIKaIUX
CTEIICHY;

1.6

JenuMocThb
CYMMBI U
NPOU3BEICHU
s.

Wccnenosars,
00CyX/1aTh,
dbopmynrpoBa
Tb U
000CHOBEIBAT
b BBEIBOJI O
YETHOCTHU
CYMMBI,
NPOU3BEICHUS
: ABYX 4ETHBIX
qucen, IByX
HEYETHBIX
qucie,
YETHOTO U
HEYETHOTO
YHUCelL,
UccnenoBaTh
CBOIICTBA
JIETUMOCTH
CYMMBI U
NPOU3BEICHUS
YHCelT,

ITncemen
HBIN
KOHTPOJI
b,

Y cTHBIN
oIpoc

https://resh.
edu.ru
https://uchi.r
u

1.7

Henenue ¢
OCTaTKOM.

[TpumeHsTH
QITOPUTMBI
BBIYHCIIEHHUS
HAHOOJIBIIErO
obrero
JEIUTEN U
HAaUMEHbBIIIETO
obmrero
KpPaTHOTO
JIBYX YHCEl,
QITOPUTM
Pa3NOKEHUST
yypcia Ha
pOCThIE
MHOXKUTENH,;
HccnenoBath
YCIOBUS
IETUMOCTH Ha
410,

VcTHEIN
OTpoc;

https://resh.
edu.ru
https://uchi.r
u

1.8

Pemenne

[IpumeHnaTh

Konrpon

https://resh.




TEKCTOBBIX
3aga4d

AITOPUTMEI
BEIYHUCIIEHUS
HAHOOJIBILIErO
o0rmiero
JEITATENS U
HAUMEHBIIIETO
o0mero
KpaTHOTO
JIBYX YHCEI,
AIITOPUTM
Pa3NoKCHUST
YKClia Ha
IPOCTHIE
MHOYKUTEIH;
dopmynupoBa
Tb
OTIpeJICTICHUS
JETATENS U
KpaTHOTO;
HauOOJIBIIErO
ob1rero
JEATENS U
HAaUMEHBIIIETO
ob1ero
KpaTHOTO;
HPOCTOTO U
COCTaBHOI'O
YHCEIL,
UCIIOJIb30BATh
9TH TOHATHS
P PEIICHUN
3a1a4;
[TpumeHnaTs
AJITOPUTMBI
BBIYHCIEHUS
HauOOJIBIIErO
obrmiero
JENATENS U
HauMEHBIIIETO
obmiero
KpaTHOTO
JBYX YHCEIT;
AIITOPHUTM
Pa3NOKEHUST
yrcla Ha

bHaA
pabora;

edu.ru
https://uchi.r
u




IPOCTHIE
MHOXHTEIH;
Konctpyupos
aThb
MaTeMaTH4eCK
ue
NPEIIOKEHUS
C IIOMOIIBIO
CBSI30K «1»;
KT,
«ECIN...;
TO...»;

Wtoro no pazneny 30

Pazpnen 2. Harnsinnast reomerpus. IlpsiMbie Ha miockocTH

2.1 [Tepnenauky 2 0 0
JSIpHBIE
TpsSIMBIE.

Pacmo3naBath
Ha YepTexax,
pHCYHKaX
ciy4aun
B3aMHOTO
pacmoaokeHu
a1 ABYX
NpSAMBIX;
N300paxkath ¢
ITOMOIIBIO0
YEPTEKHBIX
UHCTPYMEHTO
B Ha
HEJIMHOBAHHO
¥ ¥ KIeT4aToin
Oymare JiBe
NepeCceKaromu
ecsl IpsAMbIE,
IIBE
napasieabHbl
€ TpsIMbIE,
CTPOUTH
psMY10,
HEePIEHINKY
SAPHYIO
JIaHHO;
Pacno3naBath
B
MHOTOYTOJIbH
HKax
NePIEHIUKY I

VYerHbii
OTpoc;

https://resh.
edu.ru
https://uchi.r
u




SpHBIE U
napajuIeIbHbI
€ CTOPOHBI;
N3o006paxars
MHOTI'0OyTOJIbH
HUKHU C
MapajuIeIbHbI
MH,
HECPIECHIUKY I
SAPHBIMU
CTOPOHAMH;

2.2

[Tapannensu
BIC MIPAMBIC.

Pacmo3naBath
Ha YepTexax,
pHUCYHKaX
ciy4yaun
B3aMHOTO
pacmoaokeHu
s IBYX
NPSIMBIX;
N3o06paxats ¢
ITOMOIIBIO0
YEPTEKHBIX
UHCTPYMEHTO
B Ha
HEJIMHOBAHHO
1 ¥ KIeT4aToin
Oymare JiBe
NepeCceKaromu
ecsl IpsAMBIE,
IIBE
napasieabHbI
€ TIpsIMbIE,
CTPOUTH
psMY10,
HEePIEHINKY
SAPHYIO
JIaHHO;
Pacno3naBath
B
MHOTOYTOJIbH
HKax
HEePIEHIUKY
SpHbIE U
napaieNbHbl
€ CTOPOHBI,

VYerHbIM
OTIpoC;

https://resh.
edu.ru
https://uchi.r
u




N3o6paxars

MHOTOYTOJIbH
MKH C
HapauiebHbI
MH,
TIePIICHUKY T
APHBIMA
CTOPOHAMH;

2.3 | PaccTostHHIE Haxonuts Vermeni | Dttps://resh.
MEXKIY JIBYMS paccTosiHue OTIPOC; edu.ru
TOYKaMH, OT MEXTY JIBYMS https://uchi.r
TO'IKH 210 TOYKAMH, OT u
HPSIMOH,

JUTHHA TIYTH ToHKH 5[0

™~ IPSIMOTA,

KBaJIPaTHOM JUTHHY TyTH

CeTKe. Ha
KBaJIpaTHOU
CeTKe, B TOM
quCIe
HCTIOJB3Y S
Qg poBsIe
pecypcsr;

2.4 | Tlpumepsr [puBOAUTH Mucemen | Nttps://resh.
HPSIMBIX B pUMEPHI HBIH edu.ru
NPOCTPAHCTB napasensHoc | koutpon | https://uchi.r
c TH U b; u

NePHEHIUKYT | YCTHBIN
SIPHOCTH onpoc
IPSMBIX B

IPOCTPAHCTBE

Htoro 1o paszaeny

Pazgen 3. Ipoou

3.1 | O6rkHOBEHH CpaBuuBaTh M | yergpip | Ditps://resh.
ast 1po0b, YHOPSI04MBAT | ompoc; edu.ru
OCHOBHOC b Ipo0H, [Mucemen | https://uchi.r
CBOHCTBO BBIOHpATH HBII u
Ipo6eit. CpaBHEHHS ’

npo0eit;

3.2 | Cpasuenue n [pencraBnath | yergei | Ditps://resh.
YIOPsII0YHBa JIECATHYHBIE | OmpoOC; edu.ru
HHE IPOOCiL. npo6u B Bune | [Tucemen | https://uchi.r

OOBIKHOBEHHBI | HBIN u
X Apobeit u KOHTPOIL

b;




OOBIKHOBEHHEI
€ B BHJIC
JCCATUYHBIX,
HCIIOJIB30BATh
SKBUBAJICHTH
bIC
NpEeCTaBICHH
s IPOOHBIX
YHCces NP UX
CpaBHEHUH,
npu
BEIYUCIICHUSX;
Hcnonp3oBaTh
JIeCATHYHEIC
IpoOu mpu
npeoOpa3oBaH
WU BEJIMYUH B
METPUYECKON
cucTeMe Mep;

3.3

Jecsatnunbie
apodu u

MeTpUuvecKast
crcTeMa Mep.

CpaBHUBATH U
yIOPSAI0OYUBAT
b Ipo0wH,
BBIOMpATH
croco0
CpaBHEHUS
npobeit;
[TpencraBasaTh
JIEeCATHYHBIE
IpoOu B BUJIE
OOBIKHOBEHHEI
X Ipobeit u
OOBIKHOBEHHEI
€ B BHJIE
JIECATUYHBIX,
HCITIONB30BATh
SKBUBAJIEHTH
IS
npe/ICTaBIeHU
s IpOOHBIX
YHCeN PU UX
CpaBHEHUH,
npu
BBEIYUCIIEHUSX;

VY cTHBIN
OTpocC;
[Tucsmen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u

3.4

Apudmernue
cKHe
JICUCTBUA C

Brimmonsga e
apudmernyec

Konrpon
bHas

https://resh.
edu.ru




0OBIKHOBEHH
BIMH U
JNECATHYHBIM
U Ipo0sMU.

KHE JCUCTBHUS
c
OOBIKHOBEHHEI
MH U
JIeCATHYHBEIMH
IpoOsMU;
BrrancnaTs
3HAUYCHUSA
BBIPa)KEHUH,
COoJIepKAIUX
OOBIKHOBEHHEI
eu
JIECATHYHEIC
1pobu,
BEITIOJTHATh
npeoOpa3oBaH
ust 1po0eit,
BBIOHMpATh
c1oco0,
NPUMEHSTD
CBOMCTBa
apupmMeTHIec
KHX IEUCTBUU
ini:
paloHaIn3aIg
170
BBIYHCIICHUH;

pabora;

https://uchi.r
u

3.5

OTHOLIEHHE.

CocraBnirb
OTHOIIEHUS U
IPOIIOPILINH,
HAaXOJUTh
OTHOIIEHUE
BEJINYHH,
JeTUTh
BEJINUMHY B
JAHHOM
OTHOIIEHUH.
Haxonuts
9KCIIEPUMEHTA
JBHBIM IIyTEM
OTHOIIIEHHUE
JUTUHBI
OKPYHOCTH K
e€ 1uamerpy;

[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u

3.6

[enenue B

CocTaBiiaTh

YceTHbIT

https://resh.




JTAHHOM OTHOIICHHUS U | OTIPOC; edu.ru
OTHOIICHHH. nponopuuy, | [Incemen | https://uchi.r
HaXOJIUTh HBIH u
OTHOIIIEHHUE K_OHTPOH
BCJIMYUH, i
JIETTUTh
BCJIMYHMHY B
JaHHOM
OTHOIICHHH.
Haxonnts
9KCIIEPUMEHTA
JBHBIM IIyTEM
OTHOIIIEHHUE
JUTAHEI
OKPY)KHOCTH K
eé mmamerTpy;
3.7 | Macmra6, CocraBisTh Vermeni | Ditps://resh.
TPOTIOPITHS. OTHOWIEHHS U | ompoc; edu.ru
HPOTOPIIHH, [Mucemen | https://uchi.r
HaXOIHUTh HBIN u
OTHOIIEHHE KOHTpPOIT
BCJINYHH, b;
JICTTUTh
BCJINYHHY B
JTAHHOM
OTHOIICHHH.
Haxonute
9KCIIEPUMEHTA
JBHBIM ITyTEM
OTHOIIICHHUE
JUTAHBI
OKPY>KHOCTH K
e€ nuamMerpy;
3.8 | MMoustue CoctaBnaTh Vernpii | Dttps://resh.
HPOIICHTA. OTHOWIEHUS U | ompoc; edu.ru
HPOIOPIIHH, [Tucemen | https://uchi.r
HAXOJUTh HBIi u
OTHOIIICHHE KOHTPOJI
BCJINYHH, b,
ra— Konrpon
bHas
BCIMUYKMHY B paGora;
JTAHHOM
OTHOIICHHH.
Haxonuts

OKCIICPUMCHTA




JIBHBIM ITyTEM
OTHOILIEHHE
JUTAHBI
OKPYKHOCTHU K
eé nuamertpy;
Wnrepnperup
OBaTh
MacmTal Kak
OTHOIIIECHHE
BEJINYNH,
HAaXOJIUTh
MmacmTad
T1aHa, KapThl
Y BBIYUCIIATD
paccTosiHus,
UCTIONB3Y S
MacIurao;
OOBACHATS,
YTO TaKoe
MPOIICHT,
yIOTpeOIATh
000pOTHI peun
CO CIIOBOM
«TIPOLIEHTY;
[TpuBOIUTH,
pa3oupars,
OLICHHMBATh
pazIuyHbIe
pelieHus,
3amucu
peleHui
TEKCTOBBIX
3ajay;

3.9

Brruuciaenue
MPOLIEHTA OT
BEJINYMHEI U
BEJIWYHHBI 110
€€ MPOLCHTY.

Brruucnsare
HPOIEHT OT
qypciia u
YHCIIO 10 €ro
NPOLIEHTY;

YcTHBIN
oTpoc;
[Tucemen
HBIN
KOHTPOJI
b,

https://resh.
edu.ru
https://uchi.r
u

Pemenne
TEKCTOBBIX
3a7a4, co
JepKalux
apoou u
MPOIIEHTHI.

CpaBHuBarth u
yIOpsII04YHBaT
b Ipo0H,
BBIOUpATh
crnoco6
CpaBHEHHUS
npo0eit;

YcTHBIN
oIpoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




OxpyrasTh
Ipodu u
TPOLICHTEI,
HaXOJINTh
NpUOTIKEHUSA
YHCEIT;
Pemars
3a7a49u Ha
9acTH,
TIPOTICHTEI,
TPOTIOPIIHH,
Ha
HAXO0XJICHHE
npodu
(mpotienTa) ot
BEJINYHHBI 1
BEJINYMHBI 110
e€ mpobu
(mpouerTy),
npoou
(mporteHTa),
KOTOPBIi
COCTaBJISIET
oJlHa
BEJINYKHA OT
JpYToi;
[TpuBOIUTH,
pa3oupars,
OLICHHMBATh
pazIuyHbIe
pelieHus,
3amucu
penieHun
TEKCTOBBIX
3ajay;
N3Bnekarp
MH(POPMAIHIO
13 Ta0IuI U
Jrarpamm,
UHTEPIIPETUPO
BaTh
TaOIUYHbIC
JIAHHBIE,
OTIpeeTATh
HanOoubliee u




HAauUMCHbBIICC
u3
IPE/ICTABICHH
BIX JAHHBIX;

[IpakTnyecka
1 pabota
«OTHo1ICHHE
JUTUHBI
OKPYXHOCTH
K €€
THAMETPY»

CpaBHuBaTh U
yIOPS0YNBAT
b Ipo0w,
BBIOMpATh
croco0
CpaBHCHUS
npobeit;
[IpencraBnsate
JeCATUYHBIC
npoOu B BUjIE
O0OBIKHOBEHHBI
X 1pobeit n
O0OBIKHOBEHHBI
€ B BUJIC
JeCATHYHBIX,
UCIIOJTb30BATh
SKBUBAJICHTH
bIe
Hpe/ICTaBIeHU
s IPOOHBIX
YHCel IPU UX
CpaBHEHUH,
npu
BBIYHCIICHUSIX;
Pematp
3a/1a4M Ha
YacTH,
HPOLIEHTHI,
HPOTOPIIHH,
Ha
HAaXO0XJICHHE
npobu
(mporenTa) ot
BEJIMYMHBI U
BEJINYUHBI 110
e¢ npobu
(mporienty),
apobu
(mpouenTa),
KOTOPBII
COCTaBJISIET

[TpakTny
eckas
pabora;

https://resh.
edu.ru
https://uchi.r
u




OJIHa
BEIIMYUHA OT
JIpyTou;
[IpuBoauTs,
pa3oupars,
OIICHUBATH
pa3nuyHbIe
peteHus,
3aIUCcU
peuieHuit
TEKCTOBBIX
3a/1ad4;
N3Bnekars
nH(pOopMaIHIO
u3 TabauI u
Jarpamm,
UHTEPIPETHPO
BaTh
TaOJINYHEIE
JaHHEIE,
OTIpEIeIISITh
HauOoOJbIIEE U
HaUMeEHbIIIEe
u3
NpeCTaBICHH
BIX JAHHEIX;

Hroro mo pazgeny:

32

Paznen 4. Harasanas reomerpus. Cummerpus

4.1

OceBas
CUMMETPWSL.

1

0

0

Pacno3znaBathb
Ha 4epTexax
u
n300paKeHUS
X, U300paxaTh
OT PYKH,
CTPOUTH C
HOMOIIIBIO
UHCTPYMEHTO
B purypy
(oTpe3ok,
JOMaHy1o,
TPEYTONbHUK,
pSIMOYTOJIbH
WK,
OKPY>KHOCTb),
CHMMETPUYHY

VcTHEIN
OTpoc;

https://resh.
edu.ru
https://uchi.r
u




10 TaHHOH
OTHOCHTEIBLHO
IPSAMOH,
TOYKH;
O06ocHOBBIBAT
b,
OTIPOBEPTATH C
IIOMOILBIO
KOHTPIPUMED
OB
YTBEPKICHUS
0 CUMMETPUH

uryp;

4.2

[{enTpanpHas
CUMMETPHSL.

Pacno3naBath
Ha YepTexax
u
300paKeHUS
X, U300paxkaThb
OT PYKH,
CTPOHUTH C
HOMOIIBIO
UHCTPYMEHTO
B Gpurypy
(oTpe3ox,
JOMaHYI0,
TPEYTOJbHUK,
NpSIMOYTOJIbH
VK,
OKPYKHOCTB),
CUMMETPHUYHY
10 JTaHHOU
OTHOCHTEJIBHO
PSIMOH,
TOYKU;
HUccnenoBath
CBONCTBa
U3yUYEHHBIX
¢buryp,
CBSI3aHHBIE C
CUMMETpPHEH,
UCTIONB3YS
HKCIIEPUMEHT,
HaONII0IeHUE,
MOJIEIUPOBAH
ue;

VYerHbIH
OTIpoC;

https://resh.
edu.ru
https://uchi.r
u




4.3

IToctpoenue
CUMMCTPUYH

BIX UTYD.

PacnoznaBate
Ha 9epTexax
u
U300paKEHUS
X, H300paxathb
OT PYKH,
CTPOUTH C
TIOMOIIBIO
UHCTPYMEHTO
B Qurypy
(oTpe3ox,
JIOMaHy'o,
TPEYTOJbHUK,
PSMOYTOJIBH
VK,
OKPYXHOCTB),
CHMMETPUUYHY
10 IaHHOU
OTHOCHTEIHHO
IpSAMOI,
TOYKH;
Kounctpyupos
aThb
reoMeTpUYecK
ue
KOHpUTrypamu
U, UCTIOJIB3Y I
CBOICTBO
CUMMETpHH, B
TOM YHUCIIE C
HOMOIIIbIO

U POBBIX

pecypcos;

Y cTHBIN
OIpoc;
ITucemen
HBIN
KOHTPOJI
b,

https://resh.
edu.ru
https://uchi.r
u

4.4

[IpakTuuecka
s pabora
«OceBas
CUMMETPHS».

Koncrpyupos
aThb
reoOMeTpUYecK
e
KOH(UTrypamnu
U, UCTIONB3Y S
CBOWCTBO
CUMMETPHH, B
TOM YHCIIE C
HOMOIIbIO

I POBBIX

pecypcoB;

[TpakTuu
eckas
pabora;

https://resh.
edu.ru
https://uchi.r
u




Hccnegosath
CBOIICTBa
U3yUEHHBIX
duryp,
CBSI3aHHEIC C
CUMMETpPHEH,
UCTIONB3Y S
AKCIIEPUMEHT,
HaOIr0IeHE,
MOJIETUPOBAH
ue;

4.5

Cummerpus B
MPOCTPAHCTB
e

Haxonnts
pUMEPHI
CHMMETPHUH B
OKpY’Karolem
MHpE;
OO60CHOBBIBAT
b,
OTIPOBEPTATH C
MTOMOILBIO
KOHTPIPUMED
OB
YTBEPKICHUS
0 CUMMETPHUH

uryp;

VYerHbIM
OTIpoC;

https://resh.
edu.ru
https://uchi.r
u

Hroro no pazpeny:

Pa3nen S.Boipaxen

usaco

YKBaMHU

5.1

[Ipumenenue
OyKB 1151
3aIucH
MaTemMaruiec
KHX
BBIPAXECHUU U
NPEI0KEHU
.

0

Hcnonp3oBaTh
OYKBBI JUIS
0003HavYEeHHU
quce, Mpu
3aIUCH
MaTeMaTHYECK
HX
YTBEPKIECHUM,
COCTaBJIATh
OyKBEHHBIE
BBIPAKCHUS
0 YCIIOBHIO
3a1a4H;
HccnenoBath
HECIIOXKHBIE
YHCIIOBBIE
3aKOHOMEPHOC
TH,

VcTHEIN
OTpoc;

https://resh.
edu.ru
https://uchi.r
u




MCIIOJIBb30BATh
OYKBBI JJIS KX
3aIUCH;

5.2

byxBeHHbIE
BBIPAKECHUS U
YHCIIOBbIE
II0JICTAHOBKH

Hccnenosats
HECIIOKHBIE
YHCIIOBbIC
3aKOHOMEPHOC
TH,
UCTIOJIb30BATh
OYKBBI JUTS UX
3aIucHy;
Boruucnare
YHCIIOBOE
3HAYCHUE
OyKBEHHOTO
BBIPA)KECHUS
NP 3aJJAaHHBIX
3HAYCHUSAX
OyKB;

Y cTHBIN
OIpoc;
ITncemen
HBIN
KOHTPOJI
b,

https://resh.
edu.ru
https://uchi.r
u

5.3

bykBeHHBIE
PaBEHCTBA,
HAXO0XJICHHE
HEHU3BECTHOT
0
KOMITOHEHTA.

Haxonnts
HEHW3BECTHBIN
KOMITOHEHT
apupmMeTHIec
KOT0
JICHCTBHS,

VYerHbli
OTIpoc;

https://resh.
edu.ru
https://uchi.r
u

5.4

DopmyJibl

3anuchiBaTh
bopmyIbI:
nepuMeTpa u
IJI01Ia 11
HpSIMOYTOJIbH
uKa,
KBaJpara;
JUTUHBI
OKPYKHOCTH,
IO 11
Kpyra;
BBITIOJTHATH
BBIYHCIICHUS
0 3TUM
bopmynam;
CocrapusiTb
(hopmynbl,
BBIPAXKATOIITHE
3aBUCHMOCTHU
MEXKTY

Kontpon
pHas
pabora;

https://resh.
edu.ru
https://uchi.r
u




BEJINUMHAMU:
CKOPOCTb,
BpeMS,
pacCTOsIHHUE;
1IeHa,
KOJIMYECTBO,
CTOMMOCTb;
HPOU3BOUTEN
BHOCTb,
BpeMs, 00bEM
paboThl;
BBITIOJTHATh
BBIYHCIICHUS
10 3TUM

bopmymnam;

Wtoro no pazueny:

6

Pazgen 6. Harnssnnas reomerpusi. @urypbl Ha IJI0CKOCTH

6.1

Yetpipéxyron
BHUK,
MIPUMEPHI
YETBIPEXYTO
BHUKOB.

2

0

0

[Ipennarate n
00CyX1aTh
CIIOCOOBI,
QITOPUTMBI 110
CTPOCHHS;
N3mepsaTs n
CTPOHUTH C
HOMOIIBIO
TpaHCIOPTHpA
yIJIb, B TOM
YHCIIE B
MHOTOYTOJIbH
UKe,
CpaBHUBATh
yIJIbI;
pacrno3HaBaTh
OCTpBbIE,
npsiMbIe,
TYIIbIE,
Pa3BEPHYTHIE
yTJIbI;

VYerHbli
OTpocC;

https://resh.
edu.ru
https://uchi.r
u

6.2

[Ipsamoyromb
HUK,
KBaJIpar:
CBOMCTBA
CTOPOH,
YIJIOB,
IMaroHajeu.

[Ipennarate u
o0cyXaaTh
CIOCOOBI,
QJITOPUTMBI 110
CTPOCHUS;
PacnoznaBats,
n300paxaTh

YcTHBIN
oIpoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




OCTPOYTOJIbH
BIN,
PSIMOYTOJbH
BIH,
TYIOYTOJIbHBI
H,
paBHOOEAPEHH
bIi, pAaBHO
CTOPOHHHUI

TPEYTOJbHUKH

6.3

W3mepenne
YTJIOB.

[Ipennarate u
00CyX1aTh
CIIOCOOHI,
AIITOPUTMBEI T10
CTPOCHWUS;
Pacmo3naBarsn,
n300paxkaTh
OCTPOYTOJHH
I,
HpSMOYTOJIbH
BIH,
TYHOYTOJIbHBI
i,
paBHOOEIpEHH
bIii, PAaBHO
CTOPOHHHUI

TPEYTONbHUKU

VY cTHBIN
0rpoc;
ITncemen
HBIN
KOHTPOJI
b

5

https://resh.
edu.ru
https://uchi.r
u

6.4

Buner
TPEYTOJIbHUK
OB.

N3o06paxathb
Ha
HEJIMHOBAHHO
1 1 KIIeT4aTou
Oymare ¢
UCIIOJIb30BAHU
eM
YEepPTEKHBIX
UHCTPYMEHTO
B
YETBIPEXYTOJIb
HHKH C
3aJaHHBIMU
CBOMCTBaMHU: C
napaielbHbl
MU,

VYcerabii
ompoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




HEePIEHIUKY T
SIPHBIMH,
PaBHBIMU
CTOpOHAMH,
TPSMBIMH
yrJIaMu 1 JIp.,
paBHOOEAPEHH
BIN
TPEYTOIBHUK;
[Ipennarars n
00CyX1aTh
CII0COOHI,
QIITOPUTMEI T10
CTPOCHWS;
Uccnenosars,
UCTIOJB3Y ST
9KCTIEPUMEHT,
HaOJIIoIcHNE,
MOJICTTHPOBAH
ne, CBOMCTBRA
PSIMOYTOJIbH
uKa,
KBaJpaTa,
pa3buBaTh Ha
TPEyTOJbHUKH
;
O060CHOBBIBAT
b,
OIIPOBEPTATH C
MOMOIIIBIO
KOHTPHIPUMED
OB
YTBEPKACHUS
0
OpSIMOYTOJbH
uKe,
KBajpare,
pacmo3HaBaTh
BEpPHBIE U
HEBEpHbIE
YTBEPKACHUS;

6.5

ITepumerp
MHOTOYTOJIbH
UKa.

Brruucnars
NEPUMETP
MHOTOYTOJIbH
HKa, IIoIAaah

YcerHbIT
OTpoC;

https://resh.
edu.ru
https://uchi.r
u




MHOTI'OyTOJIbH
uKa
pazbueHueM
Ha
IPSAMOYTOJIbH
WKH, Ha
paBHBIE
durypsi,
HCIIOJIb30BATh
METpUYECKHE
CANHHUIbI
HU3MEPEHHS
JUINHBI 1
TUTOTIATH;

6.6

IImomans
burypsr.

Brerancnars
nepumMeTp
MHOTOYTOJIbH
WKa, IUIOIA b
MHOTOYTOJIbH
uKa
pa3buenuem
Ha
OpSAMOYTOJIbH
WKH, Ha
paBHBIE
$urypsi,
HCIIOJIE30BAaTh
METPHUYECKUE
€JIMHUITBI
U3MEpEHUs
JUIAHEI 1
10N,

VYerHbli
OTpocC;

https://resh.
edu.ru
https://uchi.r
u

6.7

DopMyIIbI
nepuMeTpa u
TUIOILAH
NpPSMOYTOJIbH
uKa.

Brruucnsare
nepuMeTp
MHOTOYTOJIbH
WKa, TUIOIa b
MHOTOYTOJIbH
HKa
pazbueHuem
Ha
OpsSIMOYTOJIbH
WKH, Ha
paBHbIE
¢durypsr,
HCII0JIB30BATh

YcTHBIN
oTpoc;
[Tucemen
HBIN
KOHTPOJ
b,

https://resh.
edu.ru
https://uchi.r
u




METpHUYECKUE
e IMHUIIBI
U3MEPEHUS
JUTUHBL 1
IJIOLIAIH;

6.8

[Tpubnmxénn
oe
u3MepeHue
IJIOA AN
¢uryp.

Hcnonb3oBarh
NpUOTAKEHHO
€ U3MepeHue
JUTAH U
Iomanei Ha
KJIETYaTOMN
Oymare,
NpUOTAKEHHO
€ U3MepeHue
JUTAHBI
OKPY’KHOCTH,
TUTOTIAIH
KpyTa;

Y cTHBIN
OIpoc;
ITncemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u

6.9

[IpakTnyecka
1 pabota
«[Imomans
Kpyra»

Hcnons3oBath
NpUOTKEHHO
€ U3MepeHue
JUTUH U
IUTIONIaIed Ha
KJIeTYaTON
Oymare,
npuOIKEHHO
€ U3MepeHue
JUTUHBI
OKPYHOCTH,
II011a 11
Kpyra;

[TpakTny
eckas
pabora;

https://resh.
edu.ru
https://uchi.r
u

Hroro no pa3aciy:

14

Pasznea 7.11onoxkuTe/IbHBIE U OTPHIIATEIbHBIC YHCJIA

7.1

Ilensie
qucia.

5

0

0

[TpuBoauThH
pUMEPBI
UCIIOJIb30BAHU
1 B peabHOM
KU3HU
MIOJIOKUTEIIbH
BIX U
OTpULATENIbH
BIX YHCEIT;
N3o06paxars
LEJIbIE YHCTIA,
MIOJIOKUTENbH

YcTHBIN
oTpoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




bIC U
OTpHIIATENIbH
bI€ YHCTIA
TOYKAMH Ha
YUCJIOBOM
IPSIMOI,
UCII0JIb30BATh
YHUCIIOBY1O
OPSMYIO JUTS
CpaBHEHUS
YHUCe;

7.2

Monayns
YHCIIa,
reoMeTpu4ec
Kas
MHTEpIpeTai
Ul MOJYJISL.

[IpumeHnaTH
IpaBmiIa
CpaBHEHMS,
YIOPAI0YUBAT
b LIETIbIE
YHCIIA;
HAaXOJINTh
MOJyJIb
YHCIIA;

VY cTHBIN
0rpoc;
ITncemen
HBIN
KOHTPOJI
b

5

https://resh.
edu.ru
https://uchi.r
u

7.3

Yucnosele

MIPOMEXYTKH.

[TpuBOIUTH
pUMepbl
UCTIONb30BAHU
1 B peasIbHOU
KU3HU
HOJIOKUTEbH
BIX U
OTpULIATENbH
BIX UHCEIT;
N3o06paxathb
1eJIble YKcha,
HOJIOKUTENbH
BIC U
OTpULATENbH
BI€ YUCIa
TOYKaMH Ha
YHUCIIOBOM
IPSAMOH,
UCIIOJIb30BATh
YHCIIOBYIO
OpSAMYIO JUIS
CpaBHEHUS
qHCeT;

KonTpon
bHas
pabora;

https://resh.
edu.ru
https://uchi.r
u

7.4

ITonoxurenn
HBIE U
OTpULATENbH

IIpuBoauts
IPUMEDPEI

YceTHbIT
OTpoC;

https://resh.
edu.ru




bIC YuKCiia.

UCII0JIb30BAHU
1 B pealbHON
KU3HU
THI0JIOKUTEIbH
BIX U
OTpULIATENbH
BIX YHCEIT;
N3o6paxath
1eJIble YKcha,
HOJIOKUTENbH
bI€ U
OTpULATENbH
bI€ YHucCia
TOYKaMH Ha
YHCIIOBOM
IpSAMOI,
UCIIOJIb30BATh
YHCIIOBYIO
OpSMYIO JUIS
CpaBHEHUS
quCced;

ITucemen
HBIN
KOHTPOJI
b;

https://uchi.r
u

7.5

CpaBHeHue
MOJIOXKUTEIb
HBIX U
OTpULIATENbH
BIX YHCEJL.

N306paxath
1eJble Yucha,
HOJIOKUTEbH
bI€ U
OTpULIATENbH
bI€ YUCIa
TOYKaMH Ha
YHUCIIOBOM
OpSAMOH,
UCIIOJIb30BATh
YHUCIIOBYIO
OpSMYIO JUISI
CpaBHEHUS
YHCEIT;
[TpumeHnaTs
CBOMCTBa
CIIOKEHUS U
YMHOKEHUS
TSt
npeoOpazoBaH
Ust CyMM U
NpPOU3BECHU

[V

u;

VYceraeiit
OTIpocC;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u

7.6

Apudmernue

®opmynupoBa

Konrpon

https://resh.




CKHE
IeVICTBUA C
IIOJIOKUTEIIb
HBIMU U
OTpULATENbH
BIMH
YHCJIaMH.

Th [IPaBUIIA
BBIYMCIICHUS C
HI0JIOKUTEIbH
BIMU U
OTpULIATENbH
BIMU
YUCIIaMU,
HAaXO/IUTh
3HAuEHUs
YHCIIOBBIX
BBIPa)KEHUM,
coziepIKalux
JEUCTBUS C
HOJIOKUTENbH
BIMU U
OTpULIATENbH
BIMU
YHCIIaMU;
[TpumensaTs
CBOMCTBA
CIIOKEHUS U
YMHOKEHUS
JUIs
npeoOpa3oBaH
Usl CYMM H
NPOU3BEJCHU

v

u;

bHaA
pabora;

edu.ru
https://uchi.r
u

7.7

Pemenne
TEKCTOBBIX
3a1a4

Pemrats
TEKCTOBBIE
3a1a4H ¢
pamroHaIbHBI
MH YUCIaMU;

[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u

Hroro no pas3aciy:

40

Pa3nen 8. IlpeacraBiieHue JaHHBIX

8.1

[Ipsamoyrons
Has cucrema
KOOpJMHAT
Ha
IUIOCKOCTH.

1

0

OOBSICHATD U
WLTIOCTPUPOB
aThb MIOHATHE
HpSIMOYTOJbH
Ol CUCTEMBI
KOOpJMHAT Ha
IIOCKOCTH,
HCIIONB30BATh
TEPMUHOJIOTH
10; CTPOUTH Ha
KOOPJIMHATHO

YcTHBIN
oTpoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




1 INIOCKOCTH
TOYKH U
¢urypsl o
3a/1aHHBIM
KOOp/INHATAM,
HaXO/UTh
KOOPANHATHI
TOYEK;

8.2

Koopaunatst
TOYKHU HA
IIJIOCKOCTH,
abcmucca u
OpJMHATA.

OOBACHATH U
WLTIOCTPUPOB
aTh MOHSATHE
PSMOYTOJBH
Ol CHCTEMEI
KOOpIMHAT Ha
IUIOCKOCTH,
UCIIOJB30BAaTh
TEPMHUHOJIOTH
10; CTPOUTH Ha
KOOPIMHATHO
1 IJIOCKOCTH
TOYKH H
burypsi mo
3aJJaHHBIM
KOOPIMHATAM,
HAXOIUTh
KOOPTMHATHI
TOYEK;

VYerHbli
OTIpoC;

https://resh.
edu.ru
https://uchi.r
u

8.3

CrosnbuaTbie
1 KPYTOBBIC
JMarpaMMBl.

Yurath
cTOJIOYATEIE U
KPYTOBBIC
JTMarpaMMBbl;
UHTEPIPETUPO
BaTh JaHHEIE;
CTPOUTH
cTOJI0YATEIE
JTMarpaMMBbl;

VcTHEIN
OTpoc;

https://resh.
edu.ru
https://uchi.r
u

8.4

[IpakTuuecka
s pabora
«IToctpoenue
JarpaMmy.

Yurath
CTOJIOYATEIE U
KpPYTOBBIE
JarpaMMBl;
UHTEPIIPETUPO
BaTh JaHHEIE;
CTPOUTH
cTosI0YaThIE
JarpaMMBl;

[IpakTuu
eckas
pabora;

https://resh.
edu.ru
https://uchi.r
u




8.5 | Pemenue 2 1 0 Hcnonp30Bate | goprpor https://resh.
TEKCTOBBIX UHOOPMAIIHIO, | pHas edu.ru
3a71a4, O npejAcTaBiIeHH | pabora; | https://uchi.r
AepIKAIIHIX VIO B y
JTaHHBIE,
npesIcTaB TabauIax, Ha
JICHHBIE B AHarpaMmax
Tabnuuax u JUISL peleHus
Ha TEKCTOBBIX
farpamMmax 337124 ¥ 33724

U3 peabHON
KU3HH,

Wroro no pazpeny: 6

Pa3nen 9. Haransanas reomerpusi. @urypbl B IpOCTPaHCTBE

9.1 | Mpamoyroms 2 0 0 PacnosnaBath | yorpeii | Dttps://resh.
HBIN Ha YepTexRaX, | ompoc; edu.ru
NapaJuienenu PHCYHKaX, https://uchi.r
net, kyo, OIKCHIBATh u
npu3Ma, —
nupamMua,

KOHYC, IIPU3MY,

[ATHH/D, IWTHH/ID,

map u chepa. KOHYC, 11ap,
n300paxkaTh
WX OT PyKH,
MOJICITUPOBATh
u3 Oymaru,
IUIACTHIIMHA,
IIPOBOJIOKH U
ap.;
[TpuBOIUTH
PUMEPBI
00BEKTOB
OKpY Karomier
0 MHDa,
MMEIOTIUX
bopmbl
Ha3BaHHBIX
TEI,

9.2 | Mso6panenn | 1 0 0 PacniosHaBath | yorpgeir | Nttps://resh.
e Ha YepTekKax, | ompoc; edu.ru
NPOCTPAHCTB PUCYHKaX, [Mucemen | https://uchi.r
CHHBIX OIUCHIBATH HBII u
buryp. MHpamMuy, KOHTPOJT

pU3MY, b;
IWTHH]ID,

KOHYyC, 11ap,




n300paxaTh
UX OT PYKH,
MOJICIUPOBATh
u3 Oymard,
TUIaCTUINHA,
NPOBOJIOKH U
ap.; Usyqars,
UCTIONB3Y S
AKCIIEPUMEHT,
HaOI0IeHNE,
U3MEPEHHUE,
MOJIETUPOBAH
ue, B TOM
qrcie
KOMITHIOTEPHO
e, u
OTIHCHIBATH
CBOICTBa
Ha3BaHHBIX
TEJl, BEISIBIISATH
CXOJICTBA U
paznuyus:
MEXIY
MUPAMUION U
NpU3MOii;
MEXTY
WIHHIPOM,
KOHYCOM U
apom;

9.3

[Tpumepsr
pa3BEPTOK
MHOTOTpaHHH
KOB,
UWIAHAPA U
KOHYyca.

Hcnonp3oBaTh
TEPMUHOJIOTH
10: BEpIIMHA,
pedpo, rpaHb,
OCHOBaHHUE,
BBICOTA,
paguyc u
JTUaMETP,
pa3BEPTKA;
PacnoznaBath
pa3BEPTKHU
napaenenun
ena, kyoa,
HPU3MBI,
OUpaMUJIbL,
KOHYca,

VYt
ompoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




WIMH/IPA;
KOHCTPYHpOBa
Th JaHHbIE
Tella u3
Pa3BEPTOK,
CO3/1aBaTh MX
MOJIeIN;
CoznaBatb
MOJEIH
HpPOCTPAHCTBE
HHBIX QUTyp
(u3 Oymarn,
HPOBOJIOKH,
IJIACTHIMHA U

p.);

9.4

[IpakTnyecka
s pabota
«Co3nmanne
Mojenen
MPOCTPAHCTB
CHHBIX

buryp».

PacnoznaBate
Ha YepTexax,
PHCYHKaX,
OITUCHIBATh
HpaMuy,
npu3My,
UIHHIP,
KOHYC, 11ap,
n300paxkaTh
UX OT PYKH,
MOJIETTUPOBAThH
u3 Oymaru,
IJIACTUIIMHA,
HPOBOJIOKH U
ap.;
Co3naBarth
MOJIEITH
IpPOCTPAHCTBE
HHBIX QUTYD
(u3 Oymaru,
HPOBOJIOKH,
MIACTUIIMHA U

p.);

[TpakTny
eckas
pabora;

https://resh.
edu.ru
https://uchi.r
u

9.5

ITonsatue
00BEMa;
€IMHUIBI
U3MepeHUs
00BEMa.

Beectn
MTOHATHE
o0Bbema
NpOCTPAHCTBE
HHBIX TEJ;
U3yUUTh
€JIMHUIIBI

YcTHBIN
oIpoc;
[Tucemen
HBIN
KOHTPOJI
b;

https://resh.
edu.ru
https://uchi.r
u




U3MEPEHUS

00beMa;

9.6 | OGBEM BriBouTh Kontpon https://resh.
PSIMOYTOJIbH bopmymy bHAS edu.ru
oro 00béMa pabota; | https://uchi.r
napajencmm IPSIMOYTOJIbH u
nena, kyoa,

(bopmyJibl oro

o6BEMa napasuIeNenu
ena;
Boruucnsate

no ¢popmyam:
00BEM
PSMOYTOJBH
oro
napaieNenun
ena, Kyoa;
UCIIOJB30BAaTh
€IMHHIIBI
U3MEPCHHUS
00bEMa;
BBIYHCIIATH
00BEMEI TETI,
COCTaBJICHHBIX
u3 KyOoB,
napaieNenumn
€/I0B; peliaTh
3aJa4M ¢
peaTbHBIMU
JaHHBIMH,
BriBoIuTE
hopmyiy
00BbEMa
HpSIMOYTOJIbH
oro
napaieNenumn
caa,
Beraucnsate
no gopmynam:
00BEM
HpSIMOYTOJbH
oro
napasienenun
ena, Kkyoa;
UCIIOJIb30BATh
€IMHMIIBI




U3MEpEHHUS
00BéMa;
BBIYUCIIATH
00BEMBI TEI,
COCTABJIEHHBIX
13 Ky0oB,
napasuIeNenu
€I0B; peIaTh
3aJ1auu C
peabHbIMH
JTAHHBIMH;

Wroro no pazpeny:

9

Paznen 10. [loBTOpenue, 000011eHHE, CHCTEMATH3 AU

10.

1.

IToBrOpenune
OCHOBHBIX
MOHATHH U
METOJIOB
KypcoB 5 u 6
KJIACCOB
00001IEHNE,
CHUCTEMATH3a
¥sl 3HAHUH

15

1

0

Boraucnare
3HAUYCHUSA
BBIPa)KEHUM,
COJIepKAIUX
HaTypaJbHEIE,
TeIbIE,
MOJIOXKUTEIbH
bIC U
OTpULATENIbH
bI€ YHCIIa,
OOBIKHOBEHHBI
en
JIECATHYHBIC
npobu,
BBITIOJTHSTh
npeoOpa3oBaH
U 9ucen u
BBIPAKEHUM;
Bri6upatp
croco0
CpaBHEHHS
qucel,
BBIUMCIICHUH,
NPUMEHSTh
CBOWCTBa
apudmernyec
KUX JeHCTBUI
JUIS
panroHamu3aI
un
BBIUHCIICHU;
Pemats

Y cTHBIN
oTpoc;
ITncemen
HBIN
KOHTPOJI
b;
KoHnTpon
bHas

pabora;

https://resh.
edu.ru
https://uchi.r
u




3aa4d U3
peabHON
JKU3HH,
NPUMEHSTD
MaTeMaTH4eCK
Ue 3HAHUS IS
perieHus
3a1a4 U3
JIPYTUX
NpPEMETOB,;
Pemarts
3a1aun
pa3HbBIMU
crocodamu,
CpaBHUBATh,
BBIOHMpATh
CIIOCOOBI
penieHus
3a/1a4u;
OcyimecTBisT
b
CaMOKOHTPOJI
b
BBITIOJTHSIEMBIX
JNIEWCTBUN U
CaMOIPOBEPK
y pe3yJbTara

BBIYHCIICHUH;
Wtoro no pazneny: 15
OBILEE 165 10
KOJIMYECTBO
YACOB IIO

I[TPOI'PAMME




