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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo maremartuke aisi oOywaroniuxcs 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme 1Mo MaT€MaTHKE YUYT€HbI UJEU U TMOJIOKEHUS
Konnenmuu pa3Butus MaTeMaTHIeCKOro oopasoBanus B Poccuiickoit deneparuu.

[IpenmMeTomM MaTeMaTUKH SBISIOTCS (yHIaMEHTalIbHBIE CTPYKTYphl HAILIErO MUpa
— TMPOCTPAHCTBEHHBbIE (OPMBI M KOJUYECTBEHHBIE OTHOLIEHUS (OT MPOCTEUIIHUX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUISL pa3BUTHS HayYHBIX U MPUKIAIHBIX uaei). MaTtemarnueckue 3HaHUs 00€CTIeYBaIOT
IIOHUMAaHUE IPUHLHUIIOB YCTPOMCTBA M MCIOJB30BaHUSA COBPEMEHHOM TEXHHUKH,
BOCIIPUATHE W HWHTEPIPETALHNI0 COLMUAIBHOM, JSKOHOMHMYECKOM, THOJATHYECKON
uH(popMaIUK, JAIOT BO3MOKHOCTbH BBIINOJHATH PAaCUEThl U COCTABIATH aJTOPUTMBIL,
HaXOAUTb M  HOPUMEHATH  (QOPMYJbl, BIAJETh NPAKTUUYECKUMHU  MpuUEMaMu
reOMETPUYECKUX U3MEPEHUM U MOCTPOSHUM, YNTaTh HHPOPMALIHIO, TPEICTABICHHYIO B
BUJIe TaONWl], AuarpaMM U TrpaduKOB, >KUTb B YCIOBHSIX HEONPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIy4alHbIX COOBITUH.

N3ydyenne marematuku GopMuUpyeT y OOydaroIIMXCsl MaTeMaTHYeCKUHA CTUIIb
MBILLUICHUS], TPOSBIISIOMIMNCS B ONPECIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBalOT TaKWE€ NPUEMBI W METOABI MBIIUICHUS, KAK HMHAYKIUS U JEAyKLHs,
000011IeHHEe U KOHKPETH3allMsl, aHAJIN3 U CHUHTE3, KiacCu(UKauus U cucTeMaTh3alus,
abctparupoBanue U aHanorus. OOBEKTbl MAaTEMaTUYECKUX YMO3aKIIOUEHUH, MpaBuia
UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHHH, ClIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (OPMYIMPOBAaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
caMbIM DPAa3BHUBAIOT JIOTUYECKOE MblIUIeHHE. V3ydyeHne maTemMaTUKu OOecreyruBaeT
dbopMUpOBaHHE ANTOPUTMUYECKON KOMIOHEHTHI MBILIUICHHS M BOCHUTAaHHE YMEHUMH
JNEWCTBOBAaTh 110  3aJaHHBIM  AJITOPUTMaM, COBEPIICHCTBOBAaTH M3BECTHBIE U
KOHCTPYHpOBaTh HOBble. B mpoiecce pelmieHus 3agady — OCHOBOM yuyeOHOM
JNEATEIBHOCTH Ha YPOKAaX MAaTeMaTUKU — PAa3BUBAIOTCS TBOPYECKAS M NPUKIIATHAS
CTOPOHBI MBIIUICHUS.

OOyuenne MaTeMaTHKE IaET BO3MOXKHOCTb Pa3BUBATh Y OOYYaIOLIUXCS TOUHYIO,
palMoHaIbHYI0O U MH()OPMATUBHYIO pe€uyb, YMEHHE OTOMpaTh Haubosee MOAXOJAIINE
A3BIKOBBIE, CHUMBOJMYECKHE, IpaduyecKkue CpeIcTBa Jis BBIPAKEHUS CYXKICHUM U
HaIJISAHOTO X IPENCTABICHUS.

[Ipy u3yuyeHuum MaTEeMaTHKH OCYIIECTBIIETCS OOIIee 3HAKOMCTBO C METOJaMHU
IIO3HAHUS JIEHCTBUTEIBHOCTH, MPEICTABICHUSAMH O IIPEAMETE U METOJAaX MaTEMaTUKH,
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UX OTJIUYMU OT METOJOB JPYTrMX €CTECTBEHHbIX M TyMaHHTApHBIX HayK, 00
O0COOEHHOCTSIX TPUMEHEHUS MAaTEMATHUKH JIJISI PEIICHHSI HAYYHBIX Y IPUKJIATHBIX 3a7a4.

[IpuopureTHbIMU LEISIMU OOYUEHUSI MaTeMaTHKe B 5—9 Kitaccax sBISIOTCS:

dbopMHUpOBaHHE LEHTPAIbHBIX MATEMAaTUYECKUX TOHSITHN (YUCIO, BEIWYMHA,
reoMeTpuueckas (Qurypa, NepeMeHHas, BEpPOSTHOCTb, (PYHKIHs), 00eCIeYHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO 00Opa30BaHMs 00YyJaroMINXCs;
NoJ/IBe/ICHHE 00yYaroNIXcsl Ha IOCTYIMHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEeMaTUKU W OKpPYXKalolero Mupa, MOHMMAaHUE MAaTeMaTHKHM KakK 4YacTH oOien
KyJIbTYpbl YEJIOBEUECTBA; Pa3BUTHUE WHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaromMxcs,  I[O3HABATEIbHOW  AKTHUBHOCTH,  HCCIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K U3YYEHUI0O MaTeMaTuku; (HOpMHUpPOBAHUE
(GyHKIMOHATLHOM MaTeMAaTHYECKOM IPAMOTHOCTH: YMEHHUS

pacno3HaBaTh MPOSIBICHUS MATEMATUYECKUX OHITHI, OOBEKTOB M 3aKOHOMEPHOCTENU B
pEaNbHBIX KU3HEHHBIX CUTYalMSIX M MPU HU3YYEHHM IPYTUX Y4YEOHBIX IPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpPHOCTEH, (OpMYyIUpOBAaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MATEMATUYECKHE MOJIEIH, MPHUMEHITh OCBOCHHBIN
MaTeMaTUYeCKHid — ammapaT [Jisl peleHUsT MNPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPHPETUPOBATH U OLICHUBATH IIOJyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JMHMM COJEpKaHHUS IporpamMMbl IO MareMaTtuke B 5-9 kiaccax:
«Hucna v BbIYHUCIECHUD», «ANredpa» («Anredpanueckue BBIPAKEHUSD, «YPABHEHUS U
HepaBeHCTBa»), «DyHkuun», «l'eomerpusi» («['eomerpuyeckne GUrypel u  HX
CBOMCTBa», «/3MepeHne reoMeTpuYecKuX BEIUYUH»), «BeposTHOCTh M CTaTUCTHKAY.
JlanHble JTMHUM Pa3BUBAIOTCS MapajlielbHO, KaXAask B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JApPYyrod, a B TECHOM KOHTaKTe U
B3aMMOJIEVCTBUU.

CopepxaHue mporpamMmbl 10 MaTeMaTHKe, pachpeleiéHHoe Mo ToAaM 00y4yeHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIUIHAIBHBIM
BOllpocaM  oOywaromuecss  oOpailajuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHSITHUSIMA M HaBbIKAMH OCYUIECTBJISUIOCH MOCIEAOBATENBHO H
NOCTyNaTeNbHO, C COOJIOJCHHEM TMpPHUHIUIA NPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OONIyI0 CHCTEMY MAaT€MaTHYEeCKUX TNPEJCTaBICHUN OO0yJarouuxcs,
paciupsst v yriryossis e€, oopa3ys IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTeMaTuka sBIsIeTCS 00A3aTENbHBIM y4eOHbIM
NpeIMETOM Ha YpOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPaJUIIMOHHO H3YyYaeTcs B paMKax CIEIYIOIUX y4yeOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 Kkimaccax — KypcoB «AuredOpa» (BKItOYas 3JIEMEHTHI
CTaTUCTUKU U Teopuu BepostHocTel) U «['eomerpusi». Ilporpammoil nmo maremaruke
BBOJMTCSI CAMOCTOSITENbHBIN Y4eOHbII Kypc « BepOsSTHOCTD M CTaTUCTHKA.



OO6miee 9uCIO YacoB, PEKOMEHIOBAHHBIX MJIsI M3YYCHHUS MaTeMaTHKu (0a30BBIMA
YPOBEHb) Ha YPOBHE OCHOBHOTO 00ImIero oopazoBanusi, — 952 gaca: B 5 kimacce — 170
gacoB (5 yacoB B Henelno), B 6 kiacce — 170 gacoB (5 yacoB B Helel0), B 7 Kiacce —
204 4aca (6 gacoB B Hejieno), B 8 kitacce — 204 gaca (6 yacoB B HeJlelt0), B 9 Kiacce —
204 gaca (6 yacoB B HEJICIIO).

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA ITPOI'PAMMbI no
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

M3y4yeHne MaTeMaTHKH Ha ypOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS HAIPABJICHO
Ha JIOCTH)KCHHE OOYYalONUMHUCS JMYHOCTHBIX, METAlpeIMETHBIX W TMPEIMETHBIX
00pa3oBaTEIbHBIX PE3YyJIbTATOB OCBOEHHUS YUYEOHOTO MIpeaMETa.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE  pe3yJbTaThl  OCBOCHMS  IpPOrpaMMbl IO  MaTeMaTHUKE
XapaKTePU3YIOTCS: 1) MaTpuoTHYeCKOe BOCIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOLIJIOMY M HACTOSIILIEMY POCCHUMCKOW MATEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSM POCCUUCKUX MATEMATHUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX JOCTHKCHUH B JIPYTMX HAyKaxX H
MPUKIAAHBIX cdepax;

2) Tpa’kIaHCKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTEN IpakIaHHA U Pean3alliy ero mpas,
MPEACTABIICHUEM O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX
CTPYKTYD, SBJICHHM, MPOIIEAYP IPAKIAAHCKOTO OOIIeCTBa (HAapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHUIO ATHYECKUX NPOOJEM, CBS3AaHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMDKEHMM HayKH, OCO3HAHUEM BAXKHOCTH MOPaIbHO-ITUYECKUX
NPUHIUIIOB B IEATEIIBHOCTH YIEHOTO; 3) TPY/I0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTH€ B pEIICHUHM MPAKTUYECKUX  3ajad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH  MaTEeMaTUYECKOro
oOpa3oBaHMS Ha TPOTSHKEHWHW BCEW JKU3HU JUIs YCIEIIHOW mNpodecCHOHATbHON
NEATCIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUW, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HWHANBUAYATHLHON TPAECKTOPHH OOpa30BaHUS M KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOINECTBCHHBIX MOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHHUE:

CIIOCOOHOCTBIO K DMOILIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJay, PEIICHUH, paCCyKJIECHUNH, YMEHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOTO MO3HAHMS:

OpPMEHTalMEd B  JEATEIBHOCTM HAa  COBPEMEHHYIO CUCTEMY  HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEJIOBEKa, MPUPOABI U
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o0miecTBa, TMOHUMAaHHEM MaTeMAaTUYECKOM Hayku Kak c@epbl 4eIoBeuecKOn
NEATEIbHOCTH, 3TanoB €€ pa3BUTUS M 3HAYUMOCTH [UJISl Pa3BUTUS LMBHIIM3ALHH,
OBJIQZICHUEM SI3bIKOM MAaTEMaTHUKH W MAaTEMaTU4eCKOW KyJIbTYypOll KaK CpencTBOM
NO3HAaHUSI MHUpPA, OBJAJACHHUEM [POCTEHIIMMH HAaBbIKAMHM  HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH;

6) pusnyueckoe BOCHUTAHHE, (¢opmupoBaHue KYJLTYPbI 310POBbS H
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IIPUMEHSITh MAaTEMATUUYECKHE 3HAHUSL B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JI0POBOro oOpasa >XU3HHM (30pOBOE NMUTaHHE, COANAHCUPOBAHHBIM PEKUM
3aHATHUM W OTAbIXa, peryjsipHas Qusnyeckas aKTUBHOCTh), CPOPMUPOBAHHOCTHIO
HaBbIKa pedIiekcuu, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€ MpaBa IPyroro
YEJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIHTAHHUE:

OpHUEHTAIMEeH HA PUMEHEHUE MaTeMaTHICCKUX 3HAHUN JJIs PEIICHUS 3a1a4
B 00JIACTH COXPaHHOCTU OKPY’KAOIIEH Cpeibl, ITIAHUPOBAHUS ITOCTYIIKOB M OIICHKU UX
BO3MOXXHBIX TIOCTICACTBHIA I OKPYXKAIOMIEH Cpelbl, OCO3HAHHWEM TJI00aJbHOTO
XapakTepa 5SKOJIOTHYECKMX TMpoOJieM W TyTed uX pemieHus; 8) amanramusi K
U3MEHSIOIMMCSI YCJIOBHSIM COIHAJILHOW W TPHPOJAHON Cpeabl: TOTOBHOCTBIO K
JNCHCTBUSIM B YCJIOBHSX  HEOMNPEICIEHHOCTH, TOBBINICHUIO  YPOBHS  CBOEH
KOMIICTCHTHOCTH 4epe3 MPaKTUICCKYIO JIeSTSIBHOCTh, B TOM YHCIIC YMEHUE YUUTHCS Y
JOPYTHX JIIOJIeH, TPHOOpeTaTh B COBMECTHOM JCSITCILHOCTH HOBBIC 3HAHMS, HABBIKH U
KOMIICTCHIIMH M3 OMBITA JPYTHX; HEOOXOIUMOCThIO B (POPMHUPOBAHNN HOBBIX 3HAHHM, B
TOM unciie GopMyIupOBaThH
UJICH, TIOHSTHS, THIIOTE3bI 00 00BEKTAX U SBIICHUSAX, B TOM YHCJIC PAaHEEC HE M3BECTHBIX,
0CO3HaBaTh JIe(HUIUTHI COOCTBEHHBIX 3HAHUNA M KOMIICTCHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMIO, BOCIHPUHHUMATH
CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOIMUH KOHTPMEP, KOPPEKTHPOBATh IPUHHUMACMbIE
pelieHuss W ACWCTBHA, (DOPMYJIMpOBaTH M OICHHUBATh PUCKA W TOCICACTBUS,
dbopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

B pe3yabTaTe 0ocBOCHHS MPOTpaMMEBI TI0O MAaTEMATHKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus y oOy4Jaroiierocsi 0yayT chopMUpOBaHbI METANPEIMETHBIC
PE3YNIbTaThI, XapaKTePU3YIOIINECs OBJIaICHUEM YHUBEPCAIbHBIMH ITO3HABATEIHHBIMU
NEHCTBUSAMU, YHUBEPCATLHBIMH KOMMYHHKATHBHBIMA  JEHCTBUSIMU "
YHUBEPCAITHHBIMH PETYISITUBHBIMU JICHCTBUSMU.



Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eicTBUSA ba3oBbie

Jornyeckue JecTBUA:

BBIABJISITE M XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMATHYECKUX
OOBEKTOB, MOHSITHH, OTHOIICHUNA MEXIY MOHATHUSAMH, (POPMYIHPOBATH OIpEICTICHHUS
HNOHSTUN, YCTaHABIMBATh CYLECTBEHHBIM NMPU3HAK KiIacCU(PUKAIMM, OCHOBAHMS IS
0o0OOLIEHUSI W CpaBHEHUS, KPUTEPUU MPOBOJUMOrO AaHaJINW3a; BOCIHPHUHUMATH,
dbopMynupoBaTh U IPeoOPa30OBHIBATH CYXKJICHUS: YTBEPIUTEIbHbIC
U OTpULIaTeJbHBbIC, €IWHUYHBIC, 4YaCTHbIE M OOIIWE, YCIOBHBIC, BBISBISATH
MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUNs B (aKTax, JaHHBIX,
HAOJMIONEHUSAX M YTBEPXKICHUSX, MpeasiaraTb KpUTEPUH IUIl  BBISABIICHUS
3aKOHOMEPHOCTEM W MPOTHUBOPEYMM; [ENaTh BBIBOJABI C HCIIOJIB30BAaHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH MO0 aHaJoruu; pa3dupaTh J0Ka3aTelIbCTBA

MaTEeMaTUYECKHUX YTBEPKIECHUHN (TIpsIMbIE U
OT MPOTUBHOIO), MPOBOAUTH CAMOCTOATEIBHO  HECJIOXHBIE  JI0KAa3aTelIbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTPAUBATh APryMEHTALMIO, MPUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPBI, O0OOCHOBBIBATH COOCTBEHHBIE pPAacCyKJIEHHUS; BbIOMpaTh CIOCO0
penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BHIOMpaTh HanboJiee MOAXOIAIUN C YUETOM CAMOCTOSITEIBHO BBIACIICHHBIX

KpUTEPHUEB).
Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BaTh  BOMPOCHI KaK HCCIIENOBATCIbLCKMA HWHCTPYMEHT IO3HAHUS,

bopMyIMpOBaTh BOMIPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3Y, apIYMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHHUE; TIPOBOAUTH IO CAMOCTOSITEIIBHO COCTABICHHOMY TUTAHY HECIIOKHBIN
OKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAaHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEW MAaTeMaTHUYeCKOro
00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEKIY CO00I; CaMOCTOSITENbHO (hOpMyIHpOBaTh
00001IIeHNsT M BBIBOABI 10 pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHHS, WCCIICIOBAHUS,
OIICHMBATh JIOCTOBEPHOCTH TIOJIYYCHHBIX pE3YyJbTaTOB, BBIBOJIOB M 0OOOOIICHUH;
MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATh

MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.
Pabora ¢ ungopmanmeii:

BBIABJISTDH HEAOCTAaTOYHOCTD 141 M30BITOYHOCTH I/IH(i)OpMaHI/II/I, JaHHBIX,

HCO6XO,III/IMBIX AJIs1 pCIICHUA 3aa4M; BBI6I/IpaTL, AHAJIN3UPOBATD,
CUCTCMATU3HUPOBATDH u HHTCPIPCTUPOBATH



uHGOpPMAIIMIO PA3NUYHBIX BHJIOB u (GOpM TPEACTaBICHHUSA; BbIOUpaTh (opmy
npecTaBiIeHus] UH(PpOpMAaLMK U WILTIOCTPUPOBATH peliacMbie

3aJjaud CXeMaMH, AMarpaMMaMH, WHOW TpaduKOW M HUX KOMOWHAIMSIMU; OLEHUBATH
HaAEKHOCTh HH(DOPMALIMU IO KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIEM

NI C(I)OpMy.HHpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHUKaTUBHBIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA:

BOCHPUHUMATH U POPMYIHPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX W
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PEIICHMs 3aJa4l, KOMMEHTHPOBATh
IOJlyYEHHBIM pe3ynbTaT; B XOJ€ OOCYXKIEHHs 3aJaBaTb BOMNPOCHl IO CYIIECTBY
oOcyKaaeMol TeMbl, IPOOJIEMBbl, pelIaeMoi 3a/lauM, BbICKa3bIBaTh HJEU, HAlICJICHHBIC
Ha MOUCK PELIEHUS], CONOCTABIISITh CBOU CYXKIEHUS C CYKACHHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHapyKMBaTh pa3IMuM€ M CXOJACTBO IO3WIMI, B KOPPEKTHOU Qopme
(GopMyIMpOBaTh pa3HOTIacHs, CBOU BO3PaKEHHUS; MPEACTABIATh PE3YJIbTaThl PELICHUS
3aJ]a4uM, SKCIIEPUMEHTa, UCCIIEOBaHMs, NMPOEKTa, CAMOCTOSATEIbHO BbIOMpaATh (opMmaT
BBICTYIUICHUS C YYETOM 3a/1ay MPE3eHTAaluUd U OCOOEHHOCTEN ayJUTOpUU; MIOHUMATh U
MCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYAIbHON pabOThI
OpU pEUIeHUU YYEOHBIX MaTEMaTUYECKUMX 3a7ay; [PUHUMATh LE€lb COBMECTHOM
JeSITEIbHOCTH, TUIAaHUPOBATh OPraHU3alMI0 COBMECTHOW palOThI, pachpeiesiaTh BUIbI
paboT, TOroBapuBaThCs, OOCYXKJIaTh MPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHCHHS
HECKOJIbKHX JIIOJIEH; y4acTBOBATh B IPyNNoOBbIX (opMax paboTel (00CyxkAeHUS, OOMEH
MHEHUSMH, MO3IOBbI€ IITYPMbl M JpYrH€), BBINOJHATH CBOI YacTb pabOThl U
KOOPJMHUPOBATh CBOU JIEWCTBHS C IPYTMMH 4YJI€HAMU KOMAHJIbI, OLICHUBATh KaueCTBO
CBOETO BKJIaJia B OOIIMI NPOAYKT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM YUaCTHHUKAMU
B3aMOJIEUCTBHS.

PerJIfITI/IBHI)Ie YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHﬂ
Camoopranuzamnus:

CaMOCTOATENIbHO COCTABIIATH IJIaH, AJITOPUTM PELICHUS 3aa4M (MU €r0 4acTh),
BBIOMpPATh CMOCOO pelIeHUusT € YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOM nHpopMaru. CaMOKOHTPOJIb:

BJIaJIETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI IIpOIecca U pe3yJibTaTa
peuieHuss MaTEeMaTU4eCKOM 3ajauM; IPEABUIETb TPYAHOCTH, KOTOPBIE MOTYT
BO3HHMKHYTh MPU PELICHHH 33Ja4l, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENIbCTB, HAaWJIEHHBIX OIIMOOK, BBIIBJICHHBIX TPYAHOCTEH; OICHUBAThH
COOTBETCTBUE pe3yJIbTaTa ACSITEIBHOCTH TOCTABICHHON LIETIU U



YCIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHDXKCHUS WIM HENOCTIDKEHHUS IIeJId, HAaXOJIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3ydabTaThl OCBOECHUSA MPOrPAMMBI [0 MAaTEMAaTUKE IPEJICTABIICHBI
no rojaM oOOydyeHHUs B CIEIYIOIIMX pa3Jenax IporpaMMbl B paMKaX OTAEIbHBIX
yueOHBIX KypcoB: B 5—6 kiaccax — Kypca «MatemaTtuka», B 7-9 Kilaccax — KypcoB
«Anredpay,

((FCOMCTpI/I}I», ((BCpO}ITHOCTI) N CTATHUCTHUKA».

PABOUYAS NNPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6
KJIACCAX

MMOACHUTEJBHASA 3AIINCKA

[IpuopureTHbIMU LEISIMU OOYYEHHSI MaTEMaTUKE B 5—6 Kilaccax sIBISIOTCS:

MPOJIOJKEHHE (OPMHUPOBAHMS OCHOBHBIX MAaTEMaTUYECKUX MOHATHM (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas (¢urypa), OOECHEeUMBAIOIIMX IPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh ~ MaTeMaTHMYeCKOro  oOpa3oBaHMs  OOy4aroUIUMXcs;  pa3BUTUE
WHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH OOy4Yaromuxcs, I[O3HABATEIbHON
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHM, HWHTEpeca K H3YyYEHUIO MATEMAaTHKHU;
N0JIBEICHNE 00YYaroIIMXCsl Ha TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH M OKpYXKarollero mMupa; (GopMupoBaHue (PyHKIMOHATBHOU
MaTEeMaTUYeCKOM TPAMOTHOCTH: YMEHHUsS pacllo3HaBaTh MAaTeMAaTHYeCKHE OOBEKTHl B
peaNbHBIX JKU3HEHHBIX CHTYyaUUsX, NPUMEHSATH OCBOCHHBIE YMEHHUS JUI1 PELICHUs
IIPaKTUKO-OPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh IOJYUEHHBIE pPE3YyJbTaThl U
OLICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaIIHH.

OcHOBHBIE JIMHMM COJIEp’KaHUSI Kypca MaremaTuku B 5—6 Kiaccax —
apumeTnyeckas U reoMeTpuyecKas, KOTOPbIe Pa3BUBAIOTCSA MapajuIeNIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT APYroW, a B
TECHOM KOHTaKT€ W B3aUMOJEHUCTBHM. Takke B Kypc€ MaTEeMaTUKH IPOUCXOAMT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATETbHONW CTATUCTUKH.

N3yuenne apudmeTrueckoro marepuana HAYMHAETCS CO CHUCTEeMaTU3alud |
pa3BUTHS 3HAHUN O HATYPAJIBHBIX YHMCIIAX, IOJIyYEHHBIX HA YPOBHE HauaJIbHOI'O OOIIEro
oOpazoBanusi. Ilpu 3TOM COBEpIICHCTBOBAaHHE BBIUMUCIUTENBHOM TEXHUKU U
dbopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUNA  COUETAeTCSI C  Pa3BUTHUEM
BBIUHCIIUTEIBHON KYyJIBTYpbl, B YacCTHOCTH C OOyYEHHEM HpPOCTEHIINM Npuémam
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NPUKUJIKH W OLUEHKH PE3yJbTaTOB BBIYMCICHHUN. 3ydueHHe HaTypallbHbIX YHCEI
npojgoipkaeTcas B 6 Kiacce 3HAKOMCTBOM C  HAYAJbHBIMU TOHSATUSAMH TEOPHH
JETUMOCTH.

Havano u3ydyeHus OOBIKHOBEHHBIX M JIECATUYHBIX JAPOOE OTHECEHO K 5 Kiaccy.
OTO nepBbIi 3Tal B OCBOEHUU Jpo0ei, KOrjaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UM, TOHATUAMU TeMBI. [Ipr 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEHl B IMTOJIHOM
00BEME MPEANIeCTBYET U3YUCHHUIO JACCATUUYHBIX APOOEH, YTO LEIecCO00pa3HO C TOUKHU
3pEHHUS JIOTUKHU U3JI0KEHUS YUCIOBOM JIMHUHU, KOTJa IPABUIIA ICUCTBUI C TECATUYHBIMU
JpOOsIMH MOXKHO 000CHOBATH YK€ M3BECTHBIMHU AIITOPUTMAMH BBITIOJIHEHUS JCHCTBHIA C
OOBIKHOBEHHBIMU JIpOOSIMM. 3HAKOMCTBO C JE€CATUYHBIMU JIPOOSIMH  PaCUIMPUT
BO3MOXXHOCTH JJI1 TOHUMaHUs OOy4YaloIMMUCS TPHUKIAJAHOTO MPUMEHEHHUS HOBOH
3aMKCH MPU U3YYEHUH APYTUX NPEIMETOB U MPHU MPAKTUUYECKOM HCHOJb30BaHHH. K 6
KJIacCy OTHECEH BTOPOM ATal B  M3Y4YEHHM JpoOel, TlIe  MPOUCXOJUT
COBEpIICHCTBOBAHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus ApoOei, OCBOCHNUE HOBBIX
BBIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCIICHUI, B TOM 4YHCIIE
3HAUYEHUN BBIPAXKEHUHM, COAEpX AIMX M OOBIKHOBEHHBIE, U JECATUYHBIE JpOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMH, PACCMOTPEHHUE MPUEMOB PEILICHUS 3a]a4 Ha JpOOH.
B Hauane 6 kjacca IPOUCXOANUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

Oco0eHHOCThIO N3YYEHHUS TIOJIOKUTENBHBIX U OTPULIATENbHBIX YHCEN SBISETCS TO,
YTO OHM TAK)K€ MOTYT pPACCMAaTpUBAaTBCA B HECKOJBKO 3TanmoB. B 6 kmacce B Hauaie
uzydeHus: TeMbl «IloJoKuTEIbHBIE M OTPUILATENIbHBIE YUCIIA» BBIAEISETCS MOATEMA
«Ilenple yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMH YHUCIAMH U
JNEUCTBUSMM C MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMHU YU CIIAMHU ITPOUCXOAUT HA OCHOBE
COJIEPKATENIbHOTO TOJX0/la. DTO TMO3BOJSET Ha JOCTYIMHOM YpPOBHE MO3HAKOMHUTH
0Oy4JaronMxcsi MPakKTUYECKH CO BCEMH OCHOBHBIMH MOHSTUSIMU TEMBI, B TOM YHCJIE U C
npaBujamMd 3HAKOB  MPU BBIMOJHEHUU apudmeTnueckux pAeicTBuil. H3yueHue
paloHaIbHBIX YUCENl HAa 3TOM HE 3aKOHYUTCS, a Oy/eT MPOJOHKEHO B Kypce ainreopsl 7
KJ1acca.

[Ipu o0Oy4yeHMM pEIIEHHI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BHIUUCIUTENBHBIX HABHIKOB B 5—6
KJIaCCaXx pPacCMATPUBAIOTCS TEKCTOBBIE 3aJayd CIEAYIOUIMX BHJAOB: 3aJa4yd Ha
JBUKEHUE, HA YaCTH, Ha TIOKYTIKH, HAa pab0OTy U MPOU3BOJUTEILHOCTh, HA MPOLEHTHI, HA
oTHoUIeHUs1 U nponopuuu. OOydaroumecss 3HAKOMATCS C MpUEMaMU pelIeHusl 3aaad
nepebopoM  BO3MOXKHBIX  BAapWaHTOB, ywaTcs pabotaTh ¢  HWHPOPMAIUCH,
MIPEICTABICHHON B (hopMe TaOIUI] WIIH TUArPaMM.

B mporpamme yuebGHOro kypca «MartemaTtuka» MNpeaycMOTpeHO (opMupoBaHue
MPOTEIEBTUUECKUX alreOpandyeckux Mpe/cTaBleHnid. bykBa kKak CMMBOJI HEKOTOPOIO
yuciaa B 3aBUCHMOCTM OT MAT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIHOJB3YETCS MPEXAE BCEro ISl 3amUCH OOIIHUX
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YTBEPXKICHUA W  TPEemJioKeHWid, (OpMyJ, B UYACTHOCTH IS  BBIYHCIICHUS
F€OMETPUYECKHUX BEITUYHH, B KAUECTBE «3aMECTUTENS YUCIa.

B mporpamme yueOHOro kypca «Maremartukay TMpeAcTaBieHa HarjsaHas
reOMETpHsi, HalpaBJIeHHAs HAa pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUs, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIN 3Tall B U3yUYEHUU T€OMETPHH,
KOTOPBI OCYIIECTBJISIETCS HA HAarjasJHO-NPAKTHYECKOM YpPOBHE, ONUpPAETCS  Ha
HarJISIHO-00pa3Hoe  MbIlUIeHHe  oOydaromuxcsa.  bonbpmias  posib  OTBOAUTCS
MPAKTUYECKON JeATEIBbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJENHpoBaHnio. O0yyaroiuecs
3HAKOMSTCS C T€OMETPUYECKMMHU (UTypaMU Ha IJIOCKOCTH M B IMPOCTPAHCTBE, C MX
OpoCTeHIMMU  KOH(UTyparusiMu, ydaTcss u300paxaTh HX Ha HEITWHOBAHHOW U
KJIeT4aTo Oymare, paccMaTpuBalOT UX MpocTeliue cBoiicTBa. B mponecce usyueHus
HaIJISIHOM T€OMETPUM 3HAHUSA, MOJIyYeHHbIE O0Yy4YaroUIMMUCSA HAa YPOBHE HA4YaJIbHOTO
o011iero oOpa3oBaHusi, CHCTEMaTU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcs HHTETPUPOBAHHBIN MPEAMET
«MaremaTuka», KOTOPBIA BKIIOYAET apuMETUYECKUM Marepuail U HarISIHYIO
TEOMETPHUIO, & TAKXKE MPOIEIEBTUYECKHE CBEICHUS U3 areOpbl, SJIEMEHTHI JIOTUKU U
Hayaja OMUCATEIbHON CTaTUCTHKHU.

OO611ee Yncio 4acoB, pEKOMEHIOBAHHBIX JIJISl U3y4YeHUs1 MaTteMaTuku, — 340 yacos:
B 5 knacce — 170 yacoB (5 yacoB B Henento), B 6 kimacce — 170 yacoB (5 yacoB B
HEJICITIO).

COJAEPXAHUE OBYUYEHUA

5 KJIACC HarypaJjibHble YHCJIA M HYJIb
HarypanbHoe wuyumcno. Psa HarypanbHbix umcen. Yucno 0. W3oOpaxenue
HaTypaJIbHBIX YHCENl TOUKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MIPSIMOIA.

[TosunmonHas cucrteMa cuumcieHus. PuMckas Hymepauuss Kak IOpUMeEp
HEMO3UIIMOHHON CUCTEMbI CUUCIICHUSA. [ecaTUUHAasi CUCTEMA CUUCIICHUS.

CpaBHEHHE HaATypaJIbHBIX YHCEJN, CPAaBHEHHWE HATYypPAJbHBIX YHCEN C HYJIEM.
Crnoco0Obl cpaBHeHUsl. OKpyTrieHue HATypaIbHbIX YHCEIL.

CiioxeHne HaTypallbHBIX YMCEJI, CBOWCTBO HYJIS MPU CIIOKEHHUH. BbhlYMTaHnEe Kak
nercTBre, o0paTHOE CIOKEHHMIO. Y MHOXKEHHE HATypajbHBIX YHUCEN, CBOMCTBA HYNS U
eIMHULBI TpH yMHOXeHUH. JlenmeHue Kak JAelcTBHe, OOpaTHOE YMHOXEHHIO.
KoMmrioneHTs! neiicTBuid, CBA3b MEX1y HUMU. [IpoBepka pesynbrara apudMeTudecKoro
nevctBus. IlepemecTuTenbHOE W CcouyeTaTENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS H
YMHOKEHHUSI, paclpeieIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanne OyKkB Aiisi 00O3HAUEHHsT HEM3BECTHOTO KOMIIOHEHTAa M 3aIllUCH
CBOMCTB apu(METUIECKUX JTCUCTBUH.

12



JlenuTenu M KpaTHbIE YKCla, pa3ioKeHne Ha MHOXxUTeNH. [IpocThie U cocTaBHbBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM MMOKA3aTENIEM. 3allUCh YUCIa B BUJIE CYMMBI pa3psIHbIX
CJIaraeMbIX.

YucioBoe BbIpakeHUE. BpIUKMCIIEHNE 3HAYEHWH YHUCIIOBBIX BBIPAXXCHUH, MOPSAIAOK
BBIIIOJIHEHHS JeWCTBUM. lcnosib30BaHME NPH BBIUMCICHUSAX IEPEMECTUTEIBHOIO H
COUYETATEIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS W YMHOXXECHHS, PACIPEAECITUTEIHHOIO
CBOMCTBA YMHOKCHMUS.

Jpodu
[IpencraBienune o apoOU Kak CrnocoOe 3amucy 4acTu BeIWYUMHbI. OOBIKHOBEHHBIE

npobu. IlpaBuiibHbIE M HempaBuibHbIE ApoOu. CMmemaHHas ApoOb, MPENCTABICHUE
CMEIIaHHOW ApoOH B BHUJI€ HEMPABUIHHON APOOU U BBIJCICHHUE €0 YacTH YUCIa U3
HempaBWiIbHOW JpoOu. WM300pakeHue ApoOedt ToykamMH Ha YHUCJIOBOM MPSIMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamienue napoOeid. IlpuBenenue npodbu K HOBOMY
3HameHarelno. CpaBHeHUE ApOoOeH.

CnoxeHue U  BblUWTaHUE JpoOeil. VYMHOXeHue U  JeleHue JpoOeH,
B3aMMHOOOpaTHbIe 1poOu. HaxoxeHne yacT 1eaoro U 1eioro no ero 4YacTy.

Hecstuynas 3amuch npoOeit. [lpencraBienune necatudHol napobu B BUJC
OObIKHOBEHHOUM. M300pakeHne AECATUYHBIX IpOOed TOYKaMHU Ha YUCJIOBOW MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckue IeUCTBUS C NECATUYHBIMU JIpoOsiMu. OKpYTrieHUE EeCITUUHBIX
TpoOeii.

PemieHne TeKCTOBBIX 33124

Pemenne TexkcToBBIX 3amad apudMeTHUUecKHM criocoboM. Pemienue jgormdyeckux
3amad. Pemienne 3a1a4 nepeObOpoM Bcex BO3MOXKHBIX BapuaHTOB. Vcronp30BaHue MpH
pelieHny 3aaa4 TabJuIl U CXEM.

Pemenune 3anau, copepkamx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb,
BpEMSs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHULBI W3MEPEHUSA: MACCHI,
00bEMa, 1IeHbI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXAY €AUHUIIAMH U3MEPEHUS
KaK10M BEJIMYUHBI.

Pemrenne ocHOBHBIX 3a7a4 Ha IPOOH.

HpeI[CTaBJIeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATBIX Juarpamm.

Harasimnas reomerpust

Harmsinaele mpencraBienust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqy4, yroj, JJOMaHas, MHOTOYTOJbHHMK, OKPYKHOCTb, Kpyr. Yroi. lIpsmoii, ocCTpsiii,
TYIIOW Y Pa3BEPHYTHIN YTJIbL.

JlnuHa oTpe3ka, METPUYECKUE €AUHULIbI JIMHBL JJIMHA JIOMaHOM, NEPUMETP
MHOT'OyTOJIbHUKA. I3MepeHune u mocTpOCHUE yIiIOB C TOMOIIBIO TPAHCTIOPTUPA.
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Harmsimaele mpencraBineHus o ¢Gurypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBaApPAaT, TPEYTOJbHUK, O PABEHCTBE (QUTYP.

N3o0paxkenne ¢uryp, B TOM 4umclIe Ha Kietdatod Oymare. IloctpoeHme
KOHpUTypauuii W3 dYacTed NpsMOM, OKPY)KHOCTH Ha HEJIWHOBAHHOM M KJIETYATOM
oymare.

Hcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomaae HpAMOYrOJbHMKA UM MHOTOYTOJIBHUKOB,  COCTABJICHHBIX u3
NpSIMOYTOJIBHUKOB, B TOM uucie (uryp, u300paXEHHBIX Ha KJIeT4yaTol Oymare.
EnvHune n3mMepeHus mionaiu.

Harnsiaaele mipeicTaBiieHHs O TMPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpanHuku. M3o0paxeHue npocTeHmx MHOTOTPAaHHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. CozpaHue Mojeneii MHOTOrpaHHUKOB (U3 Oymary,
NPOBOJIOKM, IUJIACTWJIMHA MW Apyrux wmartepuaiioB). O0bEM MPAMOYTOJIBHOIO
napajuienenunena, kyoa. Enunuiel nusmepenus oobéma.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre JCHCTBUS C MHOTO3HAYHBIMU HATypPaJIbHBIMU  YHCJIAMHU.
YucrioBble BbIpaKEHUA, MOPSIOK JEUCTBHM, MCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
OpU BBIYHUCICHUAX [EPEMECTUTENBHOTO M COYETATEIbHOTO CBOMCTB CIIOKEHUS U
YMHOXEHUSI, PaCIpeAeIUTENIbHOIO CBOMCTBA YMHOKEHUSI. OKpYyrieHHe HaTypalbHbIX
YHCEJL.

JlenuTenn W KpaTHbIE YWCla, HAauOOJBIIUMN OOIIMI ACNUTENIb M HaWMEHbBIIEE
oO1wree kpaTHoe. JlenMMocTh CyMMBI M POU3BeAeHUs. [{ereHne ¢ 0CTaTKOM.
Jpodu

OObIKHOBEHHasT ApoOb, OCHOBHOE CBOKMCTBO JpOOH, COKpalleHHue apoOei.
CpaBHeHue M ynopsaouuBaHue ApoOeil. PemieHue 3agady Ha HaxOXKJIEHUE YAaCTU OT
LEeJ0oro M 1eJIoro mo ero 4vactu. J[poOHoe uMCiIO Kak pe3yabTaT JACJICHHS.
[IpencraBnenne necITHUHON ApOOM B BHJIE OOBIKHOBEHHOW IpOoOM M BO3MOXKHOCTH
MPEICTaBICHUS] OOBIKHOBEHHOW ApOoOM B BHJIE AecITHUHOW. [lecsaTuunbie ApoOU u
MeTpuueckasi cuctemMa Mep. Apudmernyeckue JIEHCTBHUS U YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

Otnomienne. JlenmeHme B JaHHOM  OTHONICHMH. Macmrad, TPOMOPIHS.
[IpuMenenne nponopuni PYU PELICHNHN 3a1a4.

[Tonarue npoueHTa. BeruuciaeHue mpoueHTa OT BEIWYMHBI M BEJIMYMHBI MO €€
NpOLIEHTY. BbIpakeHue MNPOIEHTOB ACCATUYHBIMU JApoOsimu. Pemienue 3agay  Ha
MPOIIEHTHI. BepaxkeHNEe OTHOIICHUS BEJIMYUH B MPOLIEHTAX.
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ITos10:kMTENBHBIC H OTPULATEIbHbBIE YHCJIA

[TonoxurensHble W oOTpuLATelabHble uucna. llenple uucna. Mopynps 4wucia,
reOMETpUUYeCcKass HMHTepHperanus MoIyJsi uucina. M3oOpaxeHue ducen Ha
KOOpAMHATHOM mpsiMoid. Yncnosbie mpoMexyTku. CpaBHeHHe uncen. Apudmernyeckue
JEUCTBUS C MOJIOKUTEIIBHBIMU M OTPULIATEIIbHBIMY YHCIIAMU.

IIpssMoyrosibHast cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHartel TOukM Ha
IUIOCKOCTH, abciucca U opauHaTta. IlocTtpoeHne Todyek U (Guryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUs

[Ipumenenue OyKkB ISl 3allCHM MAaTEMaTHMYECKUX BBIPAXKEHUN M IMPEAJIOKECHUH.
CpoiicTBa apupMeTHueckux JAeWcTBUN. DyKBEHHBbIE BBIPRKEHHMS U  UYHUCIIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, GopMyIibl MEpUMETpa M IUIOMIAAM MPSIMOYTOJbHUKA, KBajapara, o0bEMa
napajuiesienunena u Kyoa.

PemieHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3alad apuPMETHUECKUM crocoOoM. PemieHue noruueckux
3asay. Pemenue 3a1a4 nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenue 3anay, cogepkanx 3aBUCHMOCTH, CBSI3bIBAIOIIUX BEJIMYHMHBIL: CKOPOCTb,
BpEMsI, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTBH, IPOU3BOJAUTEIBHOCTH, BpEMH,
00bEM paboThl. EnuHUIBI HM3MepeHusi: Macchl, CTOMMOCTH, PAcCTOSIHUS, BpPEMEHH,
ckopocTh. CBs3b MEXy €IMHUIIAMU U3MEPEHUS KAK0M BEJIMYNHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOILICHUEM, INPONOPLUOHAIBHOCTBIO BEIWYMH,
MPOLIEHTAMM; PEHIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

OueHka # TpUKHIKA, OKpyrjaeHue pe3yiabrara. (CocraBiieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCJIIOBUIO 3aa4H.

[IpeacraBienre MaHHBIX C TOMOIIBIO Tabmun u auarpamm. Cronbuateie
JiarpaMMBbl: YTEHHE U NMOCTpOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasimnas reomerpust

Harnsansle npencrabienust o ¢purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yToJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJBHHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3auMHOe pacnosiokeHue ABYX IPSMBIX HA IUIOCKOCTH, MapaJUICIIbHBIE MPSMBbIC,
NEPIICHINKYJIApHbIE TpsMble. M3MepeHue paccTosHU: MEXAy ABYMsS TOYKAMH, OT
TOYKH JI0 IPSIMOM, JJIMHA MapIIpyTa Ha KBaAPaTHOM CETKE.

N3mepeHne U IOCTPOEHME YIJIOB C TMOMOWIBI TpaHcmoprupa. Buasl
TPEYTrOJIbHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJIBbHBIN, TYNOYTOJIbHBINA, PaBHOOEAPEHHBIH,
PaBHOCTOPOHHHUM. YeTbIpEXYTOJIBHUK, IIPUMEPHI YETBIPEXYTOJIbHUKOB.
[IpsAMOYTOJIBHHMK, KBaApaT: HCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JIWaroHajiei.
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N3o00pakenne reomeTpuuecknx (Uryp Ha HEIMHOBAHHOW Oymare ¢ MCIOJIb30BAaHUEM
IUPKYJISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenns Ha kieTdaToit Oymare.
[lepumerp MHOTOyronmpHUKA. [loHSATHE TUTOMANK (QUTYpHI, €AUHUIBI U3MEPCHHS
wiomany. [Ipubmmkéanoe n3mMepenue miomaan GUryp, B TOM YUCIIEe Ha KBaJpaTHON
cetke. [Ipubmmx€nnoe n3MepeHue TITMHBI OKPY>KHOCTH, TIJIOMIAIN KPyTa.
CuMMeTpus: IICHTpaJIbHAs, 0CEBasl U 3epKajbHasl CAMMETPHH.

[TocTpoeHre cCUMMETPUYHBIX (UTYD.

Harnsanele mnpeacTaBieHUss O NPOCTPAHCTBEHHBIX (QUTypax: Mapajulesienue],
KyO, TIpu3Ma, mNHpaMuia, KOHYC, UWIWHApP, map u cdepa. HM3o0paxkenue
MPOCTPAaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHHUKOB, NHWJIMHApA U
konyca. Co3gaHue Mojened TPOCTpaHCTBEHHBIX (uryp (M3 Oymaru, MPOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUATIOB).

[Toustne oO0bEMa, eauHUIBI u3MepeHuss o00bEMa. OOBEM MOPSIMOYTOILHOTO
napajuienenumnena, Kyoa.

HPEAMETHBIE PE3YJIBTATBI
[IpenMeTHble pe3yiabTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro Kypca K KOHILY
oOydenus B 5 kiacce: Yncia v BbIYUCIEeHUSA

[loHuMaTh ¥ TPABWIBHO YHNOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh U YNOPAJOUYMBATH HATypaJlbHbIC YMCIa, CPABHUBATh B MPOCTEHUILINX
cily4asix OObIKHOBEHHBIE IPOOH, AECATUUHbBIE APOOU.

COOTHOCUTDH TOUKY Ha KOOPAMHATHOM (UMCIIOBOI) MPAMOMN C COOTBETCTBYIOIIUM €M
YUCJIOM M W300pakaTh HATypajbHBIE YHCIIa TOYKAMH Ha KOOPAMHATHOW (YHUCIIOBOW)
MIPSIMOM.

BoinonHaTe  apudMeTHyecKue JEUCTBUSL € HATypaJbHBIMU  YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BoInonHATE NpOBEPKY, IPUKUAKY pe3ybTaTa BHIYMCICHUH.

OKpyriaTh HaTypaibHbIE YHCTIA.

Penienne TeKCTOBBIX 3a7a4

Pemarp TekcToBble 3amayd  apu(PMETHYECKUM CIOCOOOM M € TOMOMIbIO
OpPraHW30BAHHOTO KOHEYHOTO repedbopa BceX BO3MOKHBIX BAPHAHTOB.

Pemate 3amauu, coaepkamiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKuE 3alUCH, CXEMbl, TaOJHIIBI, 00O3HAUEHHUS NPU PEIICHUHU
3a]1ay.

[Tonb30BaThCs OCHOBHBIMHM €IMHULIAMH HU3MEPEHHS: II€HBI, MACChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAKATh OJHU €IMHUILIBI BETUYHHBI YEPE3 IPYTHUE.
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W3Bnekatb, aHaIW3UpOBaTh, OICHMBATh HWH(OPMALINIO, TPEICTAaBICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpamMMme, WHTEPIPETHPOBATH MPECTABICHHbBIC TaHHBIC,
WCITOJIB30BAaTh JAHHBIC [TPU PEILICHUH 33/]1a4.

Harasanas reomerpust
[Tonp30BaThCA TEOMETPUUECKUMHU OHATUAMU: TOUYKA, MpsiMasi, OTPE30K, Ty, YTod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpuUMepsl OOBEKTOB OKPYXKAIOLIETO MHpPA, HUMEIOMHNX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHHOJOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAaMH: yTOJI, BEpIIMHA, CTOPOHA, AUArOHajb, C OKPYKHOCTBIO: Pajyc,
TUaMeTp, IEeHTP.

N300pakaTh N3y4eHHbIE TeOMETPpUUYECKHUE (PUTYPHI HA HEJIMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMOIIBIO IUPKYJISI U TUHEHKH.

HaxomuTh IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPCHHEM C  ITOMOIIBIO
JUHENUKHU, CTPOUTHh OTPE3KH 3aJaHHOU JUIMHBI, CTPOUTH OKPYKHOCTb 3a/JIaHHOTO
paauyca.

Hcrnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBajpaTa ISl UX
MOCTPOEHUS, BEIYUCIICHUS IO U TIEPUMETPA.

Boluucnsate mepumeTp ©W IUIOHIAAbL KBajapaTra, MNPSAMOYTOJIbHUKA, (UTYp,
COCTABJICHHBIX M3 TPSIMOYTOJILHUKOB, B TOM 4Yucie QUryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCSI OCHOBHBIMH METPUYECKUMH CAWMHHUIIAMU W3MEPCHHS JIHHBI,
TUIOIIAH; BEIPAXKATh OJTHA €UHUIIBI BEJIMUMHBI Yepe3 IpyTrue.

Pacno3naBath mapaenenurnesn, KyO, MCIOJIB30BaTh TEPMUHOJOTHUIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPECHUS Tapajuiesienuneaa, Kyoa.

Boruucnsate 00bEM  ky0a, mMmapajuienienuriena 1Mo  3aJaHHBIM — HU3MEPCHHSM,
MOJIb30BaThCS SIMHUIIAMU U3MEPEHUs 00BhEMA.

Pemarr HecnoxXHBIE 3aJa4u Ha HN3MCPCHHC TI'COMCTPHYCCKHUX BCJIIMYMH B
MPAKTHYCCKUX CUTYyalIAX.

[IpenMeTHble pe3yiabTaThl OCBOCHMSI HPOrpaMMbl y4yeOHOro Kypca K KOHILY
oOyudenus B 6 kiacce: Uncsia v BbIYUCIEHUSA

3HaTh W TOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMH YHCET MU
croco0aMu uX 3aMucH, NEPEeXOAUTh (€CIU ATO BO3MOXKHO) OT OJHOW (DOpPMBI 3amUCH
YHUCIIa K JPYTOU.

CpaBHHBaTh W YIOPSIIOYMBATH II€JIbIE YHCJIA, OOBIKHOBEHHBIE W JICCATHYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.
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BoinonusaTe, coueTast yCTHbIE M MTUCbMEHHBIE TPUEMBI, apruPMeTUUECKUEe TEHCTBUS
C HaTypaJdbHBIMU M IENBIMH YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU,
IIOJIOKUTEIIBHBIMA U OTPULIATEIIbHBIMU YHCIAMU.

BBIUNCHATE 3HAYEHUS YMCIIOBBIX BBIPA)KCHWM, BBIIOJIHATH NPUKUIKY U OLICHKY
pe3ynbTara BBIYMCIEHHUH, BBINOJHATH NPEOOpA30BaHUSI YHUCIOBBIX BBIPAKEHUN  Ha
OCHOBE CBOMCTB apHU(PMETHUECKUX TECHCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM € YHCIOM U
n300paxkaTh YUCJIa TOUKAMU HAa KOOPJAMHATHOM MPSIMON, HAXOAUTh MOYJIb YUCIIA.

COOTHOCHUTBH TOYKH B HpHMOYTOHBHOﬁ CUCTCMC KOOpAMHAT C KOOpAWHATAMUA 3TOM
TOYKH.

OKpyTJsTh 1eble YHCIIa U JECSITHUYHbIE POOU, HAXOAUTh MPUOIMHKCHUS YuCel.
YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

[TonumaTes ¥ ynoTpeOJISITh TEPMUHBI, CBSI3aHHBIE C 3aMKHCBI0O CTENEHU YHUCIIA,
HAaXOJWTh KBaJApaT W KyO 4YMCIA, BBIYUCIATH 3HAUYCHUS YMCJIOBBIX BBIPAKCHUH,
coepKaluX CTETICHHU.

ITonb30BaThCs TMpU3HAKAMM JEIMMOCTH, PACKIaJbIBaTh HATypaJIbHBIE YHCIIA Ha
MPOCTHIE MHOXKHUTEIH.

[Tonb30BaThCA MACIITAOOM, COCTABISATH MPOMOPLIMU U OTHOILICHHUS.

Ucnonb3oBath OykBbI isi 0003HAYEHUs YHCENI MPU 3alUCH MaTeMaTHYECKHUX
BBIpAXKEHUM, COCTaBJIATh OYKBEHHBbIC BBIpaX€HHUS W (OPMYJIbI, HaXOIUTh 3HAUCHHS
OYKBEHHBIX BBIPAYKEHUM, OCYIIICCTBIISASI HEOOXOUMBIE TTOJACTAHOBKHU U MPEe0Opa30BaHUSI.
Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 327124

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemate 3agaum, CBA3aHHBIE C OTHOLIEHUEM, ITPONOPLUMOHAIBHOCTHIO BEJIWYHUH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4u Ha APOOH U MPOIICHTHI.

Pematp 3amaun, comeprkamme 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYHUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, I1I€HA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpEMS,
o0béMa paboThl, UCHONB3YSd apupmeTHyeckue MACUCTBUS, OIEHKY, MPUKHUIKY,
MI0JIb30BATHCS CIMHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 3a/1a4H.

N3Bnekats wHOpManuioo, TMpeACTAaBICHHYIO B Ta0iuIax, Ha JMHEHHOMH,
CTOJIOYATON WJIM KPYTrOBOM HarpamMmax, HHTEPIPETUPOBATh MPECTABICHHBIC JaHHBIC,
WCMOJIb30BaTh JaHHBIC IPU PELICHUH 3a/1a4.

[IpencrapisatTh uHOOpPMALMIO C TOMOIIBIO TaOJUIl, JUHEHHONW U CTOJIOYATOMN
JAArpaMM.
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Harasignas reomerpus

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEKUMX (QopMy
M3YYCHHBIX TEOMETPUYECCKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX
¥ CUMMETPHUYHBIX UTYD.

N300paxxaTh ¢ MOMOIIBIO LUPKYIIS, JIMHEUKHU, TPAHCTIOPTUPA Ha HETMHOBAHHOMN U
KJeTyaTo Oymare M3y4eHHBbIE TUIOCKHE T'€OMETpUYecKrue (QUrypbl M KOH(UTypalluu,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCA TEOMETPUUYCCKUMH TOHATHUSIMU: PABEHCTBO (QUTYp, CHMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEN: OCh CUMMETPUHU, LEHTP
CUMMETPUH.

Haxonute BeIWYMHBI YIJIOB U3MEPEHUMEM C TMOMOIIBIO TPAHCHOPTHUPA, CTPOUTH
yIJIbl 3aJJaHHOM BEJIMYMHBI, TOJB30BATHCSA IPH PEIIEHWH 3a]1a4 TPagyCHOM MEPOM
YIJIOB, pacIlO3HaBaTh HA YEPTEXKaX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIION YTJIBL.

Bpruncnare IMHY JIOMaHOM, NEPUMETP MHOIOYTOJBHHMKA, I10JIb30BATHCA
C€IVHHUIIAMH HU3MEPEHUS JIMHBI, BBIPAXaTh OJHW E€AWHHIBI U3MEPEHUSA JJIUHBI YE€pe3
JpyTHE.

Haxonute, ucnonb3ys 4YepTEXHbIE HMHCTPYMEHTBI, PACCTOSHHUS: MEXIAY IBYMS
TOYKaMHU, OT TOYKH J0 NPSIMOU, JJIMHY IIYTU HA KBAaJIPATHOU CETKE.

Boruucnsats minomanb GUryp, COCTaBJICHHBIX U3 MPSMOYTOJIHHUKOB, UCIOIb30BATh
pa3OueHue Ha MNOpPSIMOYTrOJILHUKH, HA paBHbIe (QUIYpBI, JOCTpavBaHUE hi(y}
MPSAMOYTOJIbHUKA, TIOJb30BATbCA OCHOBHBIMU €IWHUIAMHM HW3MEPEHUS IUIOIIA/IH,
BBIPAXKATh OJHU €IUHULIBI U3MEPEHUS TUIOIAAN Yepe3 APYTHUe.

Pacrio3HaBaTte Ha MOJENSIX M H300paXKEHUSX TUPAMHUAY, KOHYC, ITWJIHHJIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTou OyMare NpsMOYTOJbHBIN Mapaljieaenumne].

Boraucnsate 00bEM  IPSIMOYTOJIBHOTO TapajUienenunenaa, Kyba, MOJIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HeclioXKHBIE 3a7auM HAa HAXOXKJICHUE TEOMETPUYECKHUX BEJIWYMH B
MPAKTUYECKUX CUTYAITUSX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
Haumenosanue pasieia | KoquyecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coziepKanue
HatypanbHble 4rcia. 43 Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;

JlelicTBHs ¢ HaTypallbHBIMU JlecATUYHAS CHCTEMA

cuucieHusd. Psana
HATYpPAJIbHBIX YHCE.
Harypanbnbii psn.
Yucno 0.
Harypanbubie uncna
Ha KOOPAMHATHOM
npsiMoii. CpaBHeHUE,
OKpYTIJICHUE
HATypaJIbHBIX YUCET.
Apudmernueckue
JIEUCTBUS C
HaTypaJIbHBIMHU
yuciamu. CBOMCTBA
HYJIS TIPU CIIOKEHUU
Y YMHOKECHUH,
CBOMCTBA €IUHUIIBI
IIPY YMHOKECHUMU.

qucCiIaMHn

NpeAIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNBAHUS YHCEL.
HN300paxkaTh KOOPAUHATHYIO PAMYIO, 0TMEYATh YKCIa
TOYKaMH Ha KOOPJIMHATHOUN NPsIMOMl, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTypalabHOTO psaa, uncen 0 u 1 npu
CJIOKEHUH U YMHOXKCHUHU.

Hcnonb30BaTh NPAaBWJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BeinoHaTh apuMeTHYIeCKHe AeMCTBHUS C HATYPAJIbHBIMU
YUCJIAMU, BBIYUCJIATH 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN CO
CKOoOKaMu U 6e3 CKOOOK.

3anucbIBATH NPOU3BE/ICHUE B BUJIE CTETICHU, YUTATh
CTEIECHH, MCIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHMUE,
MOKa3aTelb), BBIYMCAATH 3HAYEHHS CTeTICHEN. BBINOJIHATH
NMPUKHUAKY U OLEHKY 3HAaYCHUIN YUCIIOBBIX BBIPAKECHUN,
NpeAIaraTb U NPUMEHITh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnoan3zoBarsb NIpu BbIYHCJICHHUAX IICPEMECTHUTCIBHOC H
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coYeTaTeJIbHOE  CBOMCTBA  CJOXKEHUSI M YMHOKEHHS,
pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHUS; (DOPMYTUPOBATH
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ITepemecTuTenbHOE
1 COYETATEIbHOE
CBOMCTBA CIOXKEHHUS
Y YMHOXKCHUS,
pacnpeaeauTeNIbHOEe
CBOMCTBO
YMHOXKCHHUS.
JlenuTeNnn U KpaTHbIC
YHUCIIa, Pa3l0KEHUE
4yycia Ha
MHOXHUTEIIH.
Jlenenue c¢
octatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
[Ipu3naku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJbHbIM
IIOKa3aTeJIEM.
Yucnosbie
BBIPKEHMUST; TOPSATOK
nencTBui. Pemmenue
TEKCTOBBIX 3aJ1a4 Ha
Bce apudmMeTnIecKue

U PUMEHATH NMPAaBWJIa IPeoOpa30BaHUs YUCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHIECKUX ACHCTBHIA.
HccaenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIUPOBATH 00001IEHUS U
BbIBO/IbI 110 PE3YyJIbTaTaM IIPOBEAEHHOTO UCCIIEIOBAHMS.
DopMyJIUPOBATH ONPeIeJIeHHU JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICJIUTENIN U KPATHBIE YUCIIA; PACIIO3HABATD
MPOCTHIE U COCTaBHBIC YHCIIA; (POPMYJIUPOBATH U IPUMEHAThH
NPU3HAKHU JICJIMMOCTU Ha 2, 3, 5,9, 10; npuMeHsATH
AJITOPUTM PA3JIOKEHUS YUCIIA HA ITPOCTHIE MHOKUTENN;
HAXOAMTh OCTATKH OT JECJICHUs U HEIOJIHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS O
HaTypaJIbHBIX YUCJIaX, IPUBOAUTH PUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAJIbHBIX YHUCEI.
KoncTpynpoBars MaTeMaTH4ecKHe MPEIAJIOKEHUsST C
ITOMOILBIO CBSI30K «W», «KUIIN», «ECIH. .., TO...». PemiaTh
TEKCTOBBIE 33J1aul apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXK]ly BeJTMUMHAMH (CKOPOCTh,
BpEMsI, paCCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepedopmMyIHpPOBaAThH YCIOBUE, H3BJIEKATh HEOOXOIUMBIC
JAHHbIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK/ly BEJIUUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCyKICHUM.
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MOIle.TII/IPOBaTb XO04 peuicHus 3aJa4n C IOMOIIbIO PUCYHKA,
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JICUCTBUS, HaA
NIIBIDKEHUE U

MTOKYTIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIC PELICHUS,
3alMCH PEUICHUIN TEKCTOBBIX 3a/1a4.

Kpuruyecku oOuneHMBATH IIOJYYEHHBIM pPeE3yJbTar,
OCYIIECTBJATL CAaMOKOHTPOJb, IIPOBEPsA OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.

PemaTp 3a1a4n ¢ momolpio nepedopa BceX BO3MOKHBIX
BAPHUAHTOB.

3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHA apUPMETUKU
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Harnsgnas reomerpus.
JInHuYM Ha TIOCKOCTH

12

Touka, nmpsimas,
OTPE30K, JTyY.
Jlomanas.
N3mepenne nmiHbI
OTpe3Ka,
METpUYECKHUE
€MHULbI U3MEPEHHUS
IuHbL. OKpPY>KHOCTh
U KpPYT.
[IpakTnueckas
pabota
«ITocTpoenne y3opa
U3  OKPYKHOCTEW».
VYromn. [Ipsamorn,
OCTpBIA, TyNOH U
Pa3BEPHYTHIN YIJIbIL.
N3mepenune yrios.

Pacno3naBaTth Ha yepTexax, pUCyHKAX, ONMCHIBATD,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, U H300PaKaTh C IOMOIIBIO
YEepTEKHBIX NHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBatrh, NpMBOAMTH NPUMEPBbI OOBEKTOB PEATBHOTO
MHUpa, UMEIOIMX (HOpMY U3YYEHHBIX (UTYp, OLEHMBATh UX
JIMHENHBIE pa3MEPBI.

Hcnoab3oBaTh JIMHENWKY U TPAHCHIOPTUP KaK MHCTPYMEHTHI
JUISl IOCTPOCHMSI U U3MEPEHUS: H3MEPHATH JIMHY OTPE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3alaHHOM JJIUHBI, YTOJI,
3aIaHHOU BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PABHBIE
OTPE3KHU, CTPOUTH OKPY>KHOCTb 33JJaHHOTO PaJnyca.
N306paxath KOHGUTYpAIIUU TEOMETPUUYECKUX QUTYP U3
OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJIMHOBAHHOMN U
KJIeT4aTol Oymare; mpeasiaratb, OMUCHLIBATH U 00CYKIATH
CIOCO0BbI, AJITOPUTMBI [TOCTPOCHHUS.

Pacno3naBath 1 M300paxkaTh HAa HEJIMHOBAHHOU U
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[IpakTnueckas
pabota «Iloctpoenue

YTIIOBY»

KJIeT4aTod Oymare MpsMOM, OCTPBIM, TymHoH, pa3BEPHYTHIN
YTJIbl; CPABHUBATD YIJIBL.

BbIuncasTh JUIMHBI OTPE3KOB, JIOMAHBIX.

I[oHnMaTh M MCMOJIb30BATH MPH PelIeHUN 32124
3aBUCUMOCTH MKy SAMHUIIAMU METPHUECKOU CUCTEMBI MED;
3HAKOMMTBHCHA C HEMETPUUECKUMH CUCTEMaMH Mep;
BBIPAXKaTh JJIMHY B PA3JIMYHBIX CIUHUAIIAX U3MEPCHHUS.
UccaenoBath Gurypsl U KOHQUTYpALUH, UCTIOIB3YS

1M (pPOBBIE peCcypChl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. [TpaBunbHbIE
Y HETIpaBUIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OH.
CpaBHeHnue npo0eii.
Cnoxenue u
BBIYMTAHHE
OOBIKHOBEHHBIX
npobeii. CMenanHast
IpoOb. YMHOXKEHUE U
JICTICHHE
O0OBIKHOBEHHBIX
npo0eit;
B3aMMHOOOpPaTHBIC
npobu. Pemenue
TEKCTOBBIX 3ajad,
coJiepKaImx Jpoomu.

MopeanpoBaTthb B rpaduueckoil, mpeaAmMeTHOU popme, ¢
IIOMOLIBIO KOMITBIOTEPA IIOHATHUSA U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YurtaTh M 3aNIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE TPOOH,
npepjiaratb, O0O0OCHOBBIBATL M  00CYKIATh CHOCOOBI
yHOpsiAOUUBAHUS IPOOEii.

N306paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPJAUHATHOM MPAMOM; MCIMOJAB30BATH KOOPANHATHYIO
PSAMYIO IS CPAaBHEHUS IPOOEH.

®opMyIHPOBaATH, 3aAMUCHIBATH C MOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCNOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpAIeHUst IpoOeit 1 MPUBEICHUS
IpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacTaBiasiTh CMENIaHHYIO APOOh B BUC HEMPABMIBHOU U
BBIJICJISITH 1IEITYI0 YacTh YKCIIa U3 HEMIPaBUILHOM IpOOH.
BbInoJHATHL apupMeTUuYecKUue JeHCTBUA C
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OCHOBHBIE

OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOCTBA
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3a/1a4M Ha IpooHu.
[IpumeneHue OykB
JUTS 3aITMCH
MaTEeMaTHYECKUX
BBIPAXEHUU U
MIPEIOKEHUN

apu(PMETHICCKUX TCUCTBHUM JIJIs1 pallOHATN3AINH
BBIYMCJICHUH.

BbINOJHATH NMPUKUAKY U OUEHKY pPE3yJibTara BBIYMCICHUM;
npeaiaraTb U NPUMEHSIThL NPUEMbI IPOBEPKM BBIUKCIICHUH.
IIpoBoauTh HcCcaeq0BaHMSI CBOMCTB JIpo0O€H, omupasch Ha
YUCJIOBBIE OKCIEPUMEHTHI (B TOM 4YHCIE€ C IIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
Jpo0sIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA Y OTPUIIAHUS BHICKA3bIBAHUM.

Pemarts TekCTOBBIE 3a/1auu, COEpIKaIUE TPOOHBIC TaHHbIC, U
3aJJauM Ha HAXO0XKJACHUE YaCTH IIEJIOTO U IEJIOTO I10 €ro YacTH;
BBIAIBJISITH UX CXOJACTBA U PA3JIMYHUS.

MoaeaupoBarh X0 PEUICHUS 3a7a4M C TIOMOILBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3ouparb, OLEHUBATDH PA3TUYHbBIC PEILICHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a7a4.

Kpuruvecku oueHMBaTh NOJYYEHHBIN pE3yJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSISA OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIUOKH.

3HAKOMMTBCS € MCTOPHUEI pa3BUTHS apUPMETHKU
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Harnsinnast reometpus.
MHOroyroJibHUKU

10

MHOroyroyJbHuKH.
YeTpIpEXyTOJIbHUK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnucbIBaTh, MCNOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTh npuMepbl OOBEKTOB PEATHHOTO MUPA, UMEIOIINX
dbopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabora
«IlocTpoenne
MPAMOYTOJIbHUKA C
3aIaHHBIMU
CTOPOHAMHM Ha
HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.
[Lnomans u
IIEPUMETDP
NPAMOYTOJIbHUKA U
MHOT'OYTOJIBHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJILHUKOB,
€UHULIbI
U3MEPEHUS
TJTOIAH.
[TepumeTp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATH UX JIMHENHBIE PA3MEPHI.
BbI4uCJIATh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIBHUKA; TUIOIIAb IPSMOYTOJIbHUKA, KBapaTa.
M300paxkaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAaHHOM U KJIETYATOM Oymare KBajpar u
IIPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccienoBarh ¢BOMCTBA IIPAMOYTOJIBHUKA, KBaJApaTa IyTEM
AKCIIEPUMEHTA, HAOIIOCHUS, U3MEPEHUS, MOJECIINPOBAHHUS;
CpPaBHMBATh CBOMCTBA KBaJpaTa ¥ NPSIMOYTOJIbHHUKA.
KoncTpynpoBate MaTeMaTH4YeCKHE NMPEIJIOKEHUSA C
MTOMOIIIBIO CBSI30K «HEKOTOPBIN», «11000i». Pacmo3naBaTh
VICTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O MHOI'OYT'OJIBHUKAX,
NPUBOAMTH IPUMEPbI U KOHTPIIPUMEDBI.

HccaenoBarb 3aBUCMMOCTD TUIOIIAM KBAJIpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh ¢BOMCTBA KBAPATHOM CETKH IS TIOCTPOECHUS
¢buryp; pazdéuBaTh NpPSIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBAaJIPaTOB U
IPSIMOYTOJIbBHUKOB M HAXOJAUTh UX IUIOLIAAb, pa30UBaTh
(Gurypsl Ha NPSMOYTOJIBHUKY U KBaIPaThl U HAXOJUTh UX
IJI0IIAb.

BeipaxkaTh BeNIMUYMHY IUIOIIAJA B PA3JIMYHBIX €IMHULAX

N3MCPCHUA MeTpI/I‘-IeCKOf/'I CUCTCMbI MCp, IIOHUMATDL H
HCIMOJIB30BaATh 3aBHCHMOCTH MCXKIAY MCETPUYCCKHUMH
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CAMHUIaMHU U3MCPCHUA ITJIOIIAaH.

31



3HAKOMHUTBCA C npuMepamMm TPUMEHCHHUSA IUIOIIAAN U
MMCPUMCETPA B MIPAKTHICCKUX CHUTYalIUAX. Pemarnb 3agavym MH3
peaﬂbHOﬁ JKN3HH, NpeajJaratb M 06cymz[aTb Pa3/InIHbIC
Coco0ObI peuICHus 3a1a4

32




JlecsaTuunbie ApoOou

38

JlecsiTuaHas 3aITUCh
npobeii. CpaBHeHUE
JECSITHYHBIX
npobeit. JlelicTBus
C IeCATUIHBIMU
IpOoOsSMHU.
Okpyrienue
JECATUIHBIX
TpOoOei.

Petienne TekCTOBBIX
3a/1a4, CoJIepPKaIInuX
npoOu. OCHOBHBIE
3a/1auu Ha ApooH

IIpencraBiasiTh ACCATUYHYIO IpOOb B BHUJE OOBIKHOBEHHOM,
YUTATh W 3alUCHIBATH, CPABHHUBATH JCCATUUYHBIE POOH,
npeajiaratb, O00OCHOBBIBATHL M OOCY:KIaTh CIOCOOBI
YIOPSA0OYUBAHUS IECATUUYHBIX APOOEH.

N300paxarh necaTnyHble APOOU TOUKAMU HA KOOPAUHATHOM
MIPSAMOM.

BbISIBJASATH CXOACTBA M Pa3H4us IPaBUI apu(PMETHIECKUX
JEUCTBUM C HATypaJIbHBIMM YHCIAMU U JECATUYHBIMU
JIpoOsIMU, OOBICHSATH UX.

BoimoaHaTh apupMeTHyecKue IEUCTBHS C JI€CATHYHBIMU
Ipo0siMU; BBINOJHATH NPUKUAKY W OLEHKY pe3yibTara
BBIYMCIICHUN.

IIpumeHsaTh cBOMCTBAa apudmMeTHUECKUX NESHCTBUUA AJis
palrOHAIM3al1y BBIYUCICHUN.

IIpuMeHATh NPABUWJIO OKPYIJIEHHUS JECITUUHBIX IPOOEH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX IPOOCH,
OIUPAasiCh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIE C
MOMOILbIO KOMIIBIOTEPA), BBIABUTaTh THIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BBICKA3bIBAaHUSA O
JIpo0siX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULAHUS BBICKA3bIBAHUM.
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PemiaTh TEKCTOBBIC 3a/1aUH, COMIEpPKAIINIE TPOOHBIC TaHHBIE, U
Ha HaXO0JICHUE YaCTH 1[EJIOr0 U I[EJIOT0 M0 €0 YacTH;
BBISIBJISITH UX CXO/JCTBA U Pa3jin4nsl.

MoaenupoBarhb X0/ PEIICHUS 33/1a4d C MOMOIIBIO PUCYHKA,
cxembl, TaOmuipl. IlpuBoauTh, pa3dUpaTb, OLEHUBATH
pa3JIMuHbIE PEIICHUs, 3alUCU PEIICHUN TEKCTOBBIX 3ajad.
OnepupoBath APOOHBIMU YUCIIAMH B PEATbHBIX KU3HEHHBIX
CUTyalUsX.

KpuTnuyecku oueHUBaTh MOJYyYEHHBIN PE3yJIbTaT,
OCYILECTBIISITh CAMOKOHTPOJIb, ITPOBEPSISE OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOIUTh OIIUOKH.

3HAKOMHUTBCS ¢ UCTOPHUEi pa3BUTHS apU(PMETUKU

Harnsannas reomeTpusi.
Tena u urypst
B MPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOI'PaHHHKOB.
Mopnenn
IPOCTPAHCTBEHHBIX
TEJl.
[IpstmoyTONIBHBIN
napajiesenunen,
Ky0. Pa3BépTku kyba
U apajuieNenuIesa.
[IpakTnueckas
pabora «Pa3BépTka
Ky0a». O0BéM Kybda,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKaK0lIeM
MHpe NPSIMOYTOJIbHBIN Mapalienenunesa, Kyo, MHOTOrpaHHHUKH,
ONUCBIBATH, MCIOJIb3YySsl TEPMUHOJIOTHIO, OLICHUBATH
JIMHEWHBIEC PA3MEDPBL.

I[IpuBoanThL NpuMepbI 00BEKTOB PEATHHOTO0 MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO Napaljiesienunena,
KyoOa.

MN3o00pakath ky0 Ha KieTuaroi Oymare. McciaenoBars
cBoiicTBa Ky0a, IpsIMOYTrOJIbHOTO Napaliesienunena,
MHOTOIPaHHHUKOB, UCOJIB3Yysl Mojesnn. Pacno3zHaBath n
n300paxkaTh pa3BEPTKU KyOa U mapanienenunesaa.
MopenupoBarth Ky0 u napasienenunes u3 Oymaru u

MIPOYUX MATEPUAJIOB, OOBACHATH CIIOCO0 MOJIETUPOBAHMS.
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MPSAMOYTOJIBHOTO
napajuleJenunena

Haxoauts n3MepeHus, BBIMUCIAATD IUI0IIA/b IOBEPXHOCTH;
00BEM Ky0a, MpSIMOYTOJIBLHOTO MapaJljIe/IeUIe 1a;
HCCJIeI0BATH 3aBUCUMOCTH 00bEMa Ky0a OT ITTUHBI €T0
pebpa, BBIIBUTATH M 000CHOBBIBaTH runote3y. Hadaonare
U POBOAUTH AHAJOTMH MEXY TOHATUAMU IIOMIAAN U
00BEMa, IepuMeTpa 1 TIIOMAAN MOBepXHOCTH. Pacno3HaBaTh
VICTUHHBIE U JIOKHBIC BBICKA3bIBaHUSI O MHOTOIPaHHUKAX,
NPUBOJAUTH PUMEPHI 1 KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUILIAHKS BbICKa3biBaHUM. Pemiath
3ala44 U3 PEATbHOMN KU3HU

[ToBTOpEHME 1 0000IICHNE

10

IloBTOpEHHE
OCHOBHBIX ITOHSITHUH
Y METOJIOB Kypca

5 knacca, 00001IeHNE
3HaHUHU

BeruuciasarTno 3HAUECHUS BBIPAKCHUU, coJIepKaImx
HaTypaJibHbIE YKClia, OOBIKHOBEHHBIE U JIECATHUYHBIC IPOOH,
BBITIOJIHSATH MPE0OPA30BAHUS YHUCE.

BriOupatrh cnmocod cpaBHEHHUS YHCEI, BBIYHCICHUH,
NPUMEHSTh CBOMCTBA apUPMETUUYECKUX JEUCTBHMA

JUTSL pallMOHAIN3alliA BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUMN U
CaMOITPOBEPKY PE3yJIbTaTa BEIYMCICHUM.

Pemiaty 3agaum w3 peanbHOM JKU3HU, HPUMEHATH
MaTeMaTHYecKre 3HAHMS IS PEIICHUs 3a/lad U3 JAPYTrux
y4eOHBIX MPEIMETOB.

Pemate 3a1aum pa3HbIMH CHOCO0AMH, CPAaBHUBATH
croco0bl penieHus 3a1add, BbIOMPATh PALMOHAJIbHBIN
CIocoo
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OBILEE KOJIMYECTBO
YACOB I10
[TPOIPAMME

170

6 KJIACC

HaumenoBanue paznena
(Tembl) Kypca

KomnuectBo
4acoB

OcHOBHOE
coaepKaHue

OCHOBHBIC BUABI ACATCIbHOCTHU 06yqa}01u1/1xc;1
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HatypanbHble uncna

30

Apudmernueckue
JICUCTBUS C
MHOTI'03HAYHBIMU
HaTypaJIbHBIMU
yucjiaMu. YuciioBbie
BBIPAXKEHUSI, TOPSIOK
JICUCTBUH,
HCIIOJIb30BAHUE
cko0oK. OKpyrieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
yuca; HanOOoIbIINI
OOIIUH IEIUTENh U
HaMeEHbIIIee ol11ee
KpaTHOE.

JlemumocTh CyMMBI U
MPOU3BEACHUS.
Jlenenue c
OCTaTKOM.

Penienue TeKCTOBBIX
3aa4

BoinosinaTs apudpmMeTrndeckue JeMCTBUA C MHOTO3HAYHBIMU
HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
BBIPOKECHHUM CO CKOOKaMH U 0€3 CKOOOK; BBIYMCJISITH 3HAYEHH S
BBIPAXKEHUMN, COAEPKAIINX CTCTICHHU.

BbINOJHATH NPUKUAKY U OLEHKY 3HAaUYCHUIN YHCIIOBBIX
BBIpAXEHUI, MPUMEHSTh MPUEMBI IPOBEPKH pE3yJibTaTa.
Hcnonb30BaTh NPU BLIYUCTEHUSX IEPEMECTUTEIBLHOE U
COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,
pacnpeaeauTeIbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTEIIHLHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUYECKUX JACHUCTBUM.
HccnenoBaTh 4UCI0BbIC 3aKOHOMEPHOCTH, MPOBOIUTH
YHUCJIOBBIC KCIIEPUMEHTHI, BBIIBUTAaTh U 000CHOBBIBATH
TUNOTE3bl.

@opMyJaupoOBaTh oONpeaeJeHUust JCIuTeNs U KpaTHOTo,
HauOOJIBIIIETO OOIIEro JCIUTSIS M HaWMEHBIICrO OOIIETo
KpaTHOT'0, MPOCTOr0 M COCTABHOTO YHCEJI; UCTI0JIB30BaTh ATU
TIOHSITUSA MPU PEIICHUHU 3a]1a4.

IIpyuMeHATH aJrOpUTMBbI BBIUKCICHHUS HAMOOJBIIET0 OOIIETO
JeTUTeNsT U HaUMEHbIIEeT0 OOIero KpaTHOro JABYX YHCEI,
JTOPUTM Pa3JIOKEHHUS YKCIIa Ha MPOCThIE MHOXKHUTEH.
HccnenoBath ycioBus 1eIuMocTy Ha 4 1 6.

UccaenoBath, 00cyx1aTh, GOpMYyIHMPOBATH U
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000CHOBBIBATh BbIBOJ O YETHOCTH CYMMBI, ITIPOU3BCICHUA:
ABYX YETHBIX YUCCII, IBYX HEYETHBIX YHCJIC, YETHOTO U

HEYETHOTO YUCEIL.

HccaenoBats cBOiCcTBA JEIMMOCTH CYMMBI U IPOU3BEICHHUS
YHCEIL.

IIpuBoguTH NMpHMepPHI YKCEN C 3aJAHHBIMU CBOMCTBaMH,
Pacno3HaBaTh BepPHbIC W HEBEPHbIC YTBEPKICHUA O
CBOMCTBAax 4uCel, ONMPOBEPraTb HEBEPHBIC YTBEPKIACHUSA C
MOMOILbIO KOHTPIIPUMEPOB.

KoHcTpynpoBate MaTeMaTH4eCKHE NPENJIOKEHUSI C
MOMOILBIO CBSI30K «W», «HIIN», «ECIH..., TO...». Pemarb
TEKCTOBBIE 33J]a4M, BKJIIOYAIOIIHE MOHATHS IEIUMOCTH,
apu(pMETUYECKUM CIIOCOOOM, UCIIOIB30BaTh MEPEOOp BCeX
BO3MOJKHBIX BAPUAHTOB.

MopeanpoBaTh X0/ peLIECHUs 3a/1a4i C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTth, pa3doupaTsb, OLEHMBATH PA3INYHBIE PEILICHHUS,
3aMKCH peuIeHU TeKCTOBBIX 3a/1ay.

Kpuruyecku oneHMBATH MOJYYEHHBIN PE3yNbTaT, HAXOIUTh
OLIMOKH, OCYIIECTBIATH CAMOKOHTPOJIb, IIPOBEPSIE OTBET Ha
COOTBETCTBUE YCIOBUIO
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HarusiiHas reomeTpus.
[IpsiMbI€ HA IUIOCKOCTH

[TeprieHnMKyISIpHBIE
psIMBIE.
[TapannenbHbie
psIMBIE.
Paccrosnue mexny

Pacno3HaBaTh Ha yeprekax, PUCYHKaxX CIydal B3aHMMHOTO

pPACIOJIOKEHUS ABYX IPSIMBIX.

N300paxaTh ¢ NOMOIIBLIO YePTEKHBIX MHHCTPYMEHTOB Ha
HEJIMHOBAHHOMW U KJIETUaTOM Oymare JiBe MepeceKaronmecs
MpsIMbIE, BE MAapaJUICIbHBIE MPSIMBIE, CTPOUTD MPAMYIO,

JIBYMSI TOYKaAMHU, OT
TOYKH JI0 MPSIMOMU,
JUIMHA MapuipyTa Ha
KBaJIPaTHOU CETKE

MIEPIIEHINKYJIIPHYIO TaHHOM.
IIpuBoguTh NpUMepbI NapaJlyIeIbHOCTH
MIEPIICHINKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTth B MHOTOYTOJIbHUKAX MEPICHAUKYIISIPHBIE U
napasuielibHble CTOpOHBI. M300paxkaTh MHOTOYTOJIBHUKH C
MapAJIICITbHBIMU, IEPIICHANKYIAPHBIMUA CTOPOHAMM.
Haxoaurthb paccTosiHue MEXy AByMs TOUKaMH, OT TOUKHU
JI0 TIPSIMOM, JUIMHY IyTH Ha KBAJIPATHOM CETKE, B TOM YHUCIIE
UCIIOJB3YS U(PPOBBIE PECYPCHI
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Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTRBO JIpo0H,

COKpalieHue 1po0eil.

CpaBHeHue u
yIOPSI0YNBAHUEC
TpOoOei.
Jlecatuunble qpodu
1 METpUYECKas
cucTema Mep.
Apudmernueckue
JICUCTBUS C
OOBIKHOBEHHBIMH U
JECATUYHBIMH
JTPOOSIMHU.
OrtHo1ieHue.
Jlenenue B JaHHOM

CpaBHMBAaTh U YNOPSAAOYUBATH JPOOH, BLIOUPATH CIOCOD
CpaBHEHUS ApoOeit.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npobei 1 0OBIKHOBEHHBIE B BUIE JECATHUHBIX, HCIOJIb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, pU BbIYUCICHUIX. MCT0IB30BaTh 1€CITHYHbBIE
Ipobu 1pu npeoOpa30BaHUM BEIMYUH B METPUUECKON CUCTEME
Mep.

BoInoJHATH apu(pMeTHYeCKUEe AeCTBUA C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMU. BIUuCIAATH
3HAYEHUS BBIPAXKEHUH, COJEPKAIUX OOBIKHOBEHHBIEC U
JECATUYHBIC TPOOH, BHITIONHATH MTpeoOpa3oBaHus IpooeH,
BbIOMPATH CNIOCO0, MPUMEHSATH CBOMCTBA apU(PMETHIECKUX
JIEMCTBUN ISl PAlIMOHAIIN3AIMHA BEIYHCIICHUM.

CocTaBiasTh OTHOIICHUS U Imponopuunn, HaAX0AUTb OTHOIICHUC
BCJIMYMH, JCJIMTh BCJIMYMHY B JTdHHOM
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OTHOIIICHUH.
Macira0,
MPOTIOPIIHS.

[TonsiTue npoueHTa.
Brruucnenue
MpOIEHTa OT
BCJIMYMHBI U
BCJIMYMHEI 110 €€
MIPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, CoAepIKaIIuX
IpOOU ¥ MPOLEHTHI.
[IpakTuueckas pabora
«OTHOIIIEHUE TIUHBI
OKPYKHOCTH K €€
TAAMETPY»

OTHOIICHHH.
Haxozme IKCIIEPUMEHTAJbHBIM HyTéM OTHOLICHUEC IJIMHBI

OKPYKHOCTHU K €€ I1UameTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHHE BETUYMH,
HAXOJMTh MAcIITad MiaHa, KapThl U BEIYUCIISITH PACCTOSTHUSA,
ucrosb3yst Macrad. QO0bACHATH, YTO TAKOE MPOIIEHT,
yHOTPeOJIATH 00OPOTHI PEUYH CO CIIOBOM ITPOLICHTY.
BoipakaTh npoueHThI B Ipo0sAX U ApoOH B MPOIEHTAX,
OTHOILICHHE IBYX BEJIMYMH B MIPOLICHTaX. BbIYMCIATH
MIPOIIEHT OT YKCJIa U YUCJIO MO €ro NpoueHTy. OKPYyriafaTh
JpoOU U MPOLEHTHI, HAXOIUTH MPUOJIMKEHUS YU CET.
Pemarts 3agaum Ha 4acTH, IPOLICHTHI, MPOMOPIINK, HA
HaxO0JIeHUe ApoOu (IIPOIIEHTa) OT BEJIMUMUHBI U BEIMUMUHBI IO
e€ apobu (Tpo1eHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISICT OHA BeIUM4YMHA OT apyrou. IlpuBoauTs,
pa3douparhb, OLEHUBATH PA3JIMYHBIE PEIICHUS, 3AUCU
pEIICHUI TEKCTOBBIX 3a7a4.

N3BiaexkaTs nHGOpMALUIO 13 TAOJIUIl U TUATPaAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHBIE, ONIPEACIIATh
HanOOoJIbIIIee ¥ HAUMEHBITIEE W3 TIPE/ICTABICHHBIX
JTAHHBIX

Harnsgnas reomerpus.
Cummerpust

OceBast cuMMeTpHSL.
LlenTpanbHas
CUMMETpPHUSL.

Pacno3HaBath Ha yepTekax U U300PAKEHUSIX, H300PAKATH
OT PYKH, CTPOMTBH C IOMOIIbI0 HMHCTPYMEHTOB (urypy
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI».
CummMmertpus B
MIPOCTPAHCTBE

OKPY>KHOCTB), CHMMETPHUUHYIO JTaHHON OTHOCUTEIHHO MPSIMOiA,
TOYKH.

HaxoauTh npuMepbl CUMMETPHH B OKPY’KaIOLIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSIMO; KOHCTPYHPOBATh T€OMETPUUECKHE
KOH(UTypaluu, UCHOJb3Ysl CBOWNCTBO CUMMETPHUH, B TOM UHUCIIE
C IIOMOUIBIO LIU(POBBIX PECYPCOB.

HccaenoBath CBOKCTBA M3YYEHHBIX (UIYp, CBA3AaHHBIC

C CHMMETpPHEH, HCIONb3ys AKCIIEPUMEHT, HaOIIOACHHE,
MOJIETTUPOBAHUE.

O00CHOBBIBATB, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEDPOB
YTBEPKACHUSI O CAMMETPUU PUTYP
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BripaxeHnus ¢ OykBaMu

[IpumeneHue OykB

Hcnoan3oBarhb 6yKBBI I 0003HaYEHHUS YUCCJI, ITPH 3allMCU
MAaTCMaTHYCCKHUX YTBepH(HCHHﬁ, COCTaBJIATh 6YKBCHHBIQ

JUISL 3aIACU
MATEMATIYCCKIX BBIPAKEHUS 110 YCIIOBUIO 3aa4HU.
BBIPAXKCHUHN U HccnenoBaTh  HECIIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
IIPEIIOKEHNM. UCII0JIb30BaTh OYKBBI JIJISl UX 3aITUCH.
bykBenHbIe BouIuucasiTh YuCI0BOE 3HaUCHHE OYKBEHHOT'O BRIPAKEHUS TIPU
BBIPKCHHSA U 3a/IaHHBIX 3HAYEHHUAX OYKB.
YUCJIOBBIE

3anuchiBaTh POPMYJIBI: IEPUMETPA U TUIOLLIAIN
MOJICTAHOBKH.
B MPAMOYTOJIbHUKA, KBaAPaTa; JJIMHBI OKPYKHOCTH, TUIOIIAAN

KBCHHBIE
y KpYyTa; BBIIOJIHATH BIYHCIEHHS 10 3TUM (DopMyJiaM.

PaBEHCTBA,

CocraBiastb popmyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEKITY
HAXOXKJICHUE

BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IEHA,
HEU3BECTHOIO .

KOJIMYECTBO, CTOMMOCTD; MPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM
KOMITOHEHTA.

PabOThI; BBIMOJHATH BEIYUCIICHUS 110 ATUM (hopMyIiam.
DopmyJIbl

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(PMETUUECKOTO
JIEUCTBUSA
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Harnsgnaas reomerpus.
@urypsl Ha IIIOCKOCTH

14

YeTpIpEXyTONBHUK,
pUMEPBI
YETBIPEXYTOJIbHUKOB.
[IpsAMOYTOJIbHUK,
KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’sieH.
N3mepenne yrios.
Bunel
TPEYrOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHHUKA.
[Tnomans durypsl.
dopMyIbl HEPUMETPA
Y TUIOLIAH
IPsIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEHUE IJI0IAIN
¢buryp. [lpaktudeckas

N300paxaTh Ha HETUHOBAHHOM U KJIETYaTON Oymare ¢
WCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTBIPEXYTOJIBHUKH C 3aJJaHHBIMHA CBOKMCTBAMMU: C
napajuieIbHbIMH, IEPIEHANKYISIPHBIMU, PABHBIMH

CTOpPOHaMHU, NPSMBIMH YIJIaMU U JIp., pAaBHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKa1aTh CocoObI,
AJITOPUTMBI ITIOCTPOCHUSL.

HccnenoBarth, UCIONb3Ys SKCIIEPUMEHT, HAOJIOIEHUE,
MOJEIUPOBAHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAaIpaTa,
pa30uBaTh Ha TPEYroJabHUKU. OOOCHOBBIBATD, ONIPOBEPIaTh C
IIOMOLIBI0 KOHTPIPUMEPOB YTBEPKIACHUSA

O NpPSIMOYIOJIbHHKE, KBaJpaTe, PACHO3HABATh BEpPHBIE U
HEBEPHBIEC YTBEPKICHHUS.

M3mepsaTh U CTPOUTBH C TOMOILBIO TPAHCIIOPTUPA YTJIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PaCNO3HABATh OCTPHIE, NIPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBI.
Pacno3naBarth, n300paskaTbh OCTPOYTOJIbHBIN,
MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN,
PAaBHOCTOPOHHUH TPEYTOJIbHUKH.

Bbruucasarhb IEPpUMCECTP MHOT'OYT'OJIbHHKA, IJIOIIa/ b
MHOT'OYI'OJIbHUKA p336I/I€HI/IeM Ha IMPsAMOYTOJIbHUKH,
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pabota «ILnomanp
Kpyra»

Ha PpPaBHBIC q)HprLI, HCIIOJIB30BATh MCTPHUYCCKHC CAUHHUIBI
HU3MCPCHUA JJIMHBI U IIJIOITAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JITUH U
IJIOIIA/ICH Ha KJeT4aTou Oymare, mpuOIMKEHHOE U3MEPEHHUE
JUTMHBI OKPY>KHOCTH, TJIOIIAAN Kpyra

[lomoXuTenbHBIE U

OTPHULATCIIbHBIC YHCJIa

40

Llenbie yncna.
Monaynb yucna,
reoMeTpudecKas
WHTEpIIpeTalus
Moyss. UuciaoBbie
MIPOMEKYTKHU.
ITonoxurensHBIE U
OTpHUIlaTEIbHBIC
yucna. CpaBHEHUE
ITOJIOKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCeJl.
Apudmernueckue
JICUCTBHUS C
ITOJIOKUTEIbHBIMHA U
OTPHUIIATEILHBIMU
YHCJIAMH.

Penienne TekCcTOBBIX
3aJ1a4

IIpuBoaAMTH NPUMEPbI HUCIIOIB30BAHNS B PEATBHOM KU3HU
MOJIOKUTEIIBHBIX U OTpULIATENbHBIX uncenl. U3o00pakars
LIEJIBIE YUCIIA, TOJIOKUTEIIBHBIE U OTPULIATEIIbHBIE YHCIIa
TOYKaMH Ha YUCJIOBOM MPSIMOU, MCIOJIb30BATh YUCIOBYIO
NPSIMYIO 111 cpaBHEHUS uncesl. [IpuMeHsTh npaBuJia
CpaBHCHUSI, YIIOPSA0YUBATH LICJIbIC YHCIIA; HAXOAUTh
MOJYJIb YUCJIA.

DopMyJIUPOBATH MPABUJIA BHIUYUCICHUS C MOJIOKUTEIHHBIMU
Y OTPULIATEIBHBIMYA YUCIAMH, HAXOAUTh 3HAYEHUA YUCIIOBBIX
BBIPAKECHUM, COJICPKAIINX ICUCTBUS C MOJOKUTEIbHBIMU U
OTpULATENIbHBIMU YnciiaMu. [IpuMeHsITh CBOMCTBA CIIOKECHUS
¥ YMHOXKEHHUS TSl PpeoOpa3oBaHusi CyMM M MPOU3BEICHUM
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[IpencraBineHne JaHHBIX

[IpssmoyronbHas
cuUcTeMa KOOPJIMHAT
Ha IJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
abcuucca 1
OpJuHAaTa.
CronbuaTsie u
KPYTOBBIE
JarpamMmMel.
[IpakTrueckas
pabora «Iloctpoenue
auarpammy. Pemenne
TEKCTOBBIX 3a/ay,
coJiepaKalmnx
JAHHBIE,
NpEACTaBICHHBIE B
Ta0auIax U Ha
quarpammax

O0BbSACHATH U WILIIOCTPUPOBATH NMOHATHE TTPSIMOYTOJIBHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MIIOCKOCTH TOUKHU
1 UTYPHI 110 3aJaHHBIM KOOpMHATaM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh crosiduatble W KPYIrOBBIE JIHArPaMMBbI;
HHTEPNPEeTHPOBATHL JaHHBIC; CTPOUTH CTOJOYAThIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,

IMpCACTAaBJICHHYIO B Ta6JII/IHaX, Ha JuarpaMmax Ijisi pCiiCHuA
TCKCTOBBIX 3aJ1a4 U 3aJJa4 U3 peaJIbHOﬁ KHN3HHU

46



Harnsgnaas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpssMoyronbHBIN
napajuiejaenunes,
KyO, Ipu3Ma,
nupamuaa, KOHyc,
HWIAH]IP, TIap U
cohepa.
N3o0paxenue

Pacno3naBath Ha yepTexax, pUCyHKaX, OMUCHIBATH
nupamMuay, Ipu3My, HHIMHAP, KOHYC, MIap, H300pakaTh UX OT
PYKH, MOAETHPOBATHL U3 OyMaru, jaacTUINHA, IPOBOJIOKU U
np. lIpuBoauTh NpuMepbl 00BEKTOB OKPY’KAOIIEr0 MUPA,
uMeronXx (HopMbl Ha3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIKHA, peOpO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pPa3BEPTOK
MHOTOTPAHHHUKOB,
UIMHAPA U KOHYcAa.
[IpakTuueckas pabora
«Coznangne Mojienen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€AVHUIIBI U3MEPECHHUS
00béma. O0BEM
PSIMOYTOJIEHOTO
napajiesienurnena,
Ky0a, popmyiibl
00BbéMa

N3yuartp, Ucosib3ys SKCIIEPUMEHT, HAOJII0JEHUE, N3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA U PA3JINYUA:
MEXIy MAPaMUION U IPU3MON; MEKIY IHIMHIPOM, KOHYCOM H
1apOM.

Pacno3naBath pa3BEépTKU Napajuienenunena, Kyoa, nmpusMsl,
nupamMuzipl, KOHyca, LWIMHAPA; KOHCTPYMPOBATh JAaHHbBIC
TeJla U3 pa3BEPTOK, CO3/1aBaTh UX MOJIECIIHN.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaThs Ha MoAessIX: 1JIMHBI pEOEp MHOTOTPAaHHUKOB,
JMaMeTp 1apa.

BeiBoauTth hopmyary o0bEMA IPSIMOYTOJILHOTO
napasuleJIenuneaa.

Boruunciasars no gpopmysaMm: 00bEM NPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroyib30BaTh €AMHUIIBI U3MEPEHUS

00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaie/ICIUIICI0B; peliaTh 3aa4M C peaTbHbIMH TaHHBIMHU
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[loBTOpEeHue, 006001IEeH E,
cHCTEMaTH3aIus

20

IloBTOpEHHE
OCHOBHBIX IOHATHUH U
METO/I0B KypcoB 5 U 6
KJIacCOB, 0000IIIeHNE
U CHCTEMaTH3alus
3HAHUM

BobruncasiTh 3HaYCHUS BBIPAXKEHUN, COJCPKAIINX
HaTypaJibHBIE, LIEJIbIE, TOJOKUTEIIbHBIE U OTPULIATEIbHBIE
4yucia, OOBIKHOBEHHBIE U IECTUYHBIE IPOOU, BBITIOJIHSIThH
npeoOpa30BaHUs YUCENT U BHIPAKCHUM.

BpiOupaTrhs €mocod cpaBHEHUs YHCEN, BBIYUCICHUH,
NPUMEHSTh CBOMCTBA apU(PMETUYECKUX JIEUCTBUI
JUISL palliOHAIU3alMU BEIYUCICHUN.

Pemarts 3agaum u3 peaibHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 33a/1a4 U3 IPYTHUX
MPEIMETOB.

Pemars 3amauum  pasHbIMH  CHOCO0AMH, CPABHUBATD,
BbBIOUPATH CNIOCOOBI PEMICHUS 3aa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUN

OBILIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

170
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PABOUYASA MPOI'PAMMA VYYEBHOI'O KYPCA «AJI'EBPA» B 7-9
KIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIETO 0Opa30BaHus:

OHa OOECTeYMBACT M3YYCHHUE APYTUX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOAUMO JJIsl IPOJOJDKEHUS 00pa3oBaHus U
B TIOBCEJHEBHON >XM3HU. Pa3zBuTHe y OOydYarOMIMXCS HAay4YHBIX MPEICTABICHUA O
MPOUCXOXKJIECHUM M CYIIHOCTH ajreOpanueckux aOCTpakiuii, crnoco0e OTpa)KeHUs
MaTeMaTUYECKOW HAyKOW SIBIIGHHH W TPOIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEMaTUYECKOr0 MOJICTUPOBAHUS B HAyYHOM MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET
(bOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaU€CTB MBIIIUICHUS, HEOOXOJUMBIX JIJIs
ajanTalid B COBPEMEHHOM Iu(dpoBoM obmiecTBe. M3ydueHue anreOpbl oOecrieynuBaeT
pa3BUTHE yMEHHUS HaOJI0/1aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS W BBIBOJABI, (OpPMYJIUpPOBaTH yTBepxkaeHus. OcBoeHUE Kypca anreOopbl
oOecrieurBaeT pPa3BUTHE JIOTHYECKOTO MBINUICHUS OOYyYalolMUXCs: OHU HCIOIb3YIOT
JNEAYKTUBHBIE W WHAYKTHUBHBIE pACCYXACHHUS, OO0O00OIIeHHEe U KOHKPETU3AIIHUIO,
abctparupoBanne u aHanoruto. OOyueHue anrebpe MpeArnosiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEILHON AEATETbHOCTH OOYYarOIIUXCs, MOITOMY CaMOCTOSITEIbHOE
pelieHre 3a1a4 sIBseTCs peanu3aluen 1e1TeIbHOCTHOTO MPUHITUIIA 00YUYeHUS.

B crpykType mporpamMmmbl yuyeOHOTo Kypca «Amnredpa» Jisi OCHOBHOTO OOIIETro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUMU:
«Yucna ©  BBIUMCICHUS», «AnreOpandeckue BbIpaXeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas u3 3TUX coaepKaTelbHO-METOAUYECKUX JTUHUN
pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET M3YUYEHHs Kypca, B3aUMOJCUCTBYS C IPYTHUMU
ero JuHMsIMU. B Xole wu3ydeHuss y4eOHOro Kypca OOydaroUIuMCsl TPUXOIUTCS
JIOTUYECKU PacCyX IaTh, UCMOJb30BATh TECOPETUKO-MHOKECTBEHHBIN 53bIK. B CBsI3U ¢
ATUM B MIPOrpamMMy y4eOHOT0 Kypca « Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTHYeCKOro OOpa3oBaHUSI H
CIIOCOOCTBYIOLIUE OBJIAJICHUIO 00yJaroIMMUCS OCHOB YHUBEPCAIBHOTO
MaTteMaTu4deckoro si3bika. ColepKaTrebHOW U CTPYKTYPHOU OCOOEHHOCTBIO y4eOHOTO
Kypca « AnreOpay sIBISIETCS] €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «Yucna U BEIYUCIEHUSD CIY>KUT OCHOBOW MJIS TalIbHEMIIIETO
U3Y4YEHUs] MATeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOYYalOIIUXCSA JIOTHYECKOIro
MBIIICHUS, (OPMHUPOBAHUIO YMEHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKkKe
MPUOOPETEHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX IS TIOBCEIHEBHOUW KU3HHU.
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Pa3BuTHe MOHATUS O 4YMCIe HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs CBA3AHO C
paIMOHAIBHBIMU M UPPAMOHATBHBIMEA YHCIIaMH, (POPMHPOBAHUEM TPEICTABICHUNA O
JEHCTBUTEITLHOM 4YHCJIC. 3aBEPIICHUE OCBOCHHS YHCJIOBOM JIMHWUM OTHECEHO K
cpeaHeMy o01IeMy 00pa30BaHMIO.

ConepxaHue JIByX aireOpanveckux JMHUM — «ANreOpanyecKkue BBIPAKCHUS» U
«YpaBHCHHSI W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHUIO Y OOyYaIOIIUXCS
MaTEeMaTU4YeCKOrO ammapara, HEOOXOJAMMOTro i pEHIeHHWs 3a]ad MaTEeMaTHKH,
CMEXHBIX TPEIMETOB W MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHus Y4YE€OHBIM MaTepuan TPYNIUPYETCS BOKPYT PpPallMOHATBHBIX
BEIpOKCHMA. AJreOpa IEeMOHCTPHPYET 3HAYCHHWE MAaTEeMaTWKH KakK s3bIKa IS
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEJICH, OMMCAHMs MPOLIECCOB U SIBJICHUN PEalbHOTO
mupa. B 3amaun oOydenuss anreOpe BXOAST TaKkKe JaldbHEHIEe pa3BUTHE
QITOPUTMHYECKOTO MBIIIJICHUS, HEOOXOAMMOT0, B YaCTHOCTH, IIJII OCBOCHHUS Kypca
nH()OPMATHKH, W OBJIaJICHUE HaBBIKAMHU JACIYKTUBHBIX paccyxaecaui. [IpeoOpazoBanue
CUMBOJIBHBIX ()OpPM  CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIOCOOHOCTEH K
MaTEeMaTUYeCKOMY TBOPYECTBY.

Conepxxanue (PyHKIIMOHAIBHO-TPAPUUYECKON JMHUM HAIEJICHO Ha TMOJIyYeHHE
OOy4YarOIIMMUCS 3HAHUN 0 (PYHKIMAX KaK BaKHEWILEH MaTeMaTHYEeCKOW MOAENW s
OMMCAHWS W HWCCIEAOBaHUS Pa3HOOOpA3HBIX TPOIECCOB W SBJICHWW B TPHUPOAC H
obmiectBe. M3ydenne marepuaina CrocoOCTBYET PAa3BUTHUIO Y OOYYArONIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEACTBA SI3bIKAa MaTEMAaTHKU — CIIOBECHEIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJl B ((OPMUPOBAHUE MPEACTABICHUN O POJIU
MaTE€MaTHUKHU B Pa3BUTUU ITUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax m3y4aeTcsi yueOHBIN Kypc «Anredopay,
KOTOpPBIN BKJIIOYACT CJCAYIOIIUE OCHOBHBIE paslenbsl cojepkanus: «Yucna u
BEIYHCIICHUSY, «AJNTeOpandecKkue BBIPAKCHUs», «YPaBHCHHS W HEPABCHCTBAY,
«DOyHKIIUN.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX [UII H3Y4YeHHs Yy4eOHOro Kypca
«Anrebpay, — 306 yacoB: B 7 kimacce — 102 4gaca (3 gaca B Heaemo), B 8 kinacce — 102
yaca (3 yaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).

COAEPXKXAHUE OBYUYEHUA

7 KJIACC Yucia v BoIYUCTIEHUS

Jpo6u OOBIKHOBEHHBIE U JACCATUYHBIC, MIEPEX0]T OT OJHON (OPMBI 3arucu apodei
K Apyroil. [loHsATHe palMOHANBHOTO 4YHMCIA, 3alUCh, CPaBHEHHE, YMOPSAIOYMBAHHE
pallMOHAJIBHBIX 4Hhcesl. ApupMeTHUUEeCKHue ICUCTBUS C PpalMOHAIBHBIMH YHUCJIAMHU.
Pemienue 3anau u3 peaabHON MPAKTUKUA HA YaCTH, HA IPOOH.
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Crenenbp ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpeAeNIeHUue, Ipeodpa3oBaHue
BBIPDAKEHHII HAa OCHOBE ONPENEICHUS, 3alUCh OOJIbIIMX 4Yucesl. [IpoueHThl, 3amuch
NPOIEHTOB B BHJE JApoOM M IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIC 3a7aud Ha
IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON IMPAKTUKH.

[IpumeHeHne NMPU3HAKOB JAEIUMOCTH, PA3JIOKEHHE HAa MHOMKUTEIU HaTypaJbHBIX
quCenl.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas! MPONOPLHOHAIBHOCTH.
AnredOpandeckue BbIPAKEHUS

[lepemeHHbIE, YUCIIOBOE 3HAUYEHUE BBIPAXKEHHUsSI C MepeMeHHOH. JlomycTrmble
3HaueHUd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTHM MEXKIY BEIMYMHAMU B BHJE
dopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHUI,
TOKJIECTBEHHO PAaBHbIE BBIPAXKECHUS, IPaBUJIa MpeoOpa3oBaHUs CyMM U MPOU3BEACHU,
IIpaBUJIa PACKPBITHUSI CKOOOK U MPUBEACHUS MTO00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounenel M MHoOrowieHsl. CreneHb MHoOrowieHa. ClOKeHUE, BBIYUTAHUE,
YMHOKEHHE MHOTO4YWIEHOB. POpMYsbl COKPAIIEHHOTO YMHOXKEHHMS: KBaJIpaT CyMMBbI H
KBaJpar pazHoctu. Popmyrna pa3HOCTH KBaAparoB. Pa3ioikeHre MHOTOYJIEHOB Ha
MHOKHUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, TMpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIluHeiHOEe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YPAaBHEHMS, PELICHHUE JIMHEWHBIX ypaBHEHUW. COCTAaBIEHWE YpaBHEHUU IO YCIIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MIOMOIIBI0 YPABHEHUM.

JIuHeliHOe ypaBHEHHE C JABYMs IEepeMEHHbIMM U ero rpaguk. Cucrema ABYX
JMHENHBIX YpaBHEHUMN C ABYMsI TIepeMEHHBIMU. Perienue cucreM ypaBHEHUM CIOCOOOM
MOACTAaHOBKH. [ IpuMepsl peleHnst TEKCTOBBIX 33/1a4 ¢ TIOMOIIBI0 CHCTEM YPABHEHHUI.

DyHKUIMHA

Koopaunara toukn Ha mnpsiMoil. UwucinoBble NPOMEXKYTKH. PaccrosHue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyrosbHast cuctema koopaunatr, ocu OX u Oy. AGciucca U OpAMHATA TOUYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadgukoB, 3agaHHBIX (QopMynamu. UTeHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue dynknuu. ['padux Gynkmuu. CBoiicTBa
bynkuuii. Jluneinas yukius, e€ rpaduk. I'paduk dbynxkumm y = |x|. ['paduaeckoe
pelIeHne TMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KJIACC Yucia u BLIYMCIEHUSA

KBanpatuslit kopeHnb u3 uucia. [lonstue o0 uppanmoHaabHOM yucie. [lecaruanbie
NPUOIMKEHUST UppallMOHANBHBIX Yuced. CBoWcTBa apu(pMETHUUECKUX KBaJAPATHBIX
KOpHEW U UX IPUMEHEHHUE K MPEe0OPa30BAHUIO YUCIOBBIX BBIPAXKEHUM 1 BRIYUCIICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

CrerneHs ¢ 1IeJIbIM MoKa3zaTesieM U €€ cBoiicTBa. CTaHgapTHas 3aUCh YKCIa.

AnredOpandeckue BbIPAKEHUS

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO aireOpandeckoit qpodu. CioxeHue,
BBIYMTAHUE, YMHOXEHHE, [IeJieHue ainredpandyeckux Jpobeil. PanumonanbHbIe
BBIPKEHUS U UX TIpeoOpa3zoBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Peuienue ypaBHeHUM, CBOISIINUXCS K JIMHEMHBIM U KBaApaTHbIM. lIpocrenime
JPOOHO-pallMOHATBHBIC YPABHEHHUSI.

I'paduueckass uHTEpnpeTalds ypaBHEHHH C JBYMSI TEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpPaBHEHUM C JAByMsA NepeMeHHbIMU. lIpumepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 ajIre0panyeckuM crocoooMm.

HucnoBble HEpPAaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOW NepeMeHHOM. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKUMHA

[Tonsitne dyukmuu. OO6IaCTh OmMpeneseHUuss U MHOXECTBO 3HAUCHUM (PYHKIUH.
CrnocoObl 3aanus PyHKIHIA.

I'padux pynkuu. Yrenue cBoiicTB PyHkimu no e€ rpaduky. [Ipumeps! rpadrkon
GYHKIHNA, OTPaXKAIOMINUX PEeATbHBIE MPOIECCHI.

OYHKIMK, OINHUCHIBAIOIIME TPSIMYyI0O HM  OOpaTHYIO  IPONOPLHOHAIBHBIE
3aBHCHUMOCTH, uX Tpapuku. DyHKIHH Y Xy =xy =Vx, Y=|x|. T'paduueckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJTACC Yncia 1 BbIYMCICHUS

PanmonanpHple 4YKcia, HppalMOHANbHBIE YHCIA, KOHEYHble U OECKOHEUYHbIE
JECATUYHbIE TpOoOU. MHOXKECTBO AEMCTBUTEIbHBIX YNUCEN, IEHCTBUTENIBHBIE YNCIa KaK
OECKOHEUHbIE JecATUYHbIE JApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXIY
MHOYKECTBOM JIEVCTBUTEIIBHBIX YUCENT U KOOPANHATHON IPSMOU.

CpaBHeHHE  [IEHCTBUTENBHBIX  YHUCEN, apuMeTuyeckue JAeUCTBUA C
JEHUCTBUTEIIbHBIMU YHCIIAMH.
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Pa3smepsl OOBEKTOB OKpYXAIOUIETO MHpa, JUJIUTEIBHOCTh MPOILECCOB B
OKpPYXaIOIEM MHUPE.

[TpubnuxEHHOE 3HAUYEHUE BEIUYUHBI, TOYHOCTh MpUONMKeHUs. OKpyrieHue
yucen. [Ipukuka u orieHKa pe3yibTaToB BHIUKUCICHUH.

YpaBHeHHs U HEPABEHCTBA

JIuneniHOoe ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K JIUHEUHBIM.

KBagpaTtHoe ypaBHenue. PemieHue ypaBHEHMH, CBOASAIIMXCS K KBAJPATHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepbl pelIeHUsT ypaBHEHUM TPEThEUM W YETBEPTOU
CTEIICHEH pa3JIOKEHUEM Ha MHOXKUTEIIN.

Pemenune npoOHO-palMOHaiIbHBIX ypaBHEHUM. PelleHne TEKCTOBBIX 3aaay
anreOpanvyeckuM METO/IOM.

VYpaBHeHue C [ByMs IEpEeMEHHbIMH M ero rpaduk. PemenHue cucrteM aByx
JIMHEWHBIX YpaBHEHUW C JBYMs II€pEMEHHBbIMU. PemeHue cucrem AByX YpaBHEHUH,
OJJHO U3 KOTOpPbIX JHMHEHHOe, a Jpyroe — BTOpod creneHu. ['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne sMHENWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM mepemeHHor. KBanpatHeie HepaBeHcTBa. ['paduueckas
WHTEpIIpETalNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUU
KBagpatuunas ¢ysknus, e€ rpaduk u cBoictBa. [lapabona, KooOpaMHATHI
BEPIIMHBI 1TapadOoJIbl, 0Ch CHMMETPHH ITapadOJIbI.

#
I'padbuku  QyHKIHIL: y=#&x,y= £x+b, y= L y = x3,y = /x, y = |x|’

U X CBOUCTBA.

YucaoBble M0C/1€10BaTEILHOCTH M NIPOIPECCUH

[loHdATHE YMCIOBOM MOCNENOBATENBHOCTH. 3aJaHUE  MOCIEAOBATEIBHOCTH
peKyppeHTHO# dhopmMynoii u Hopmysoi N-ro YieHa.

ApudmeTrnueckas U reoMmerpuueckas mnporpeccuud. PDopMynbl N-TO  4jeHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxkeHue 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuii ToukaMu
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCHOHEHUMANbHBIA pocT. CloxKHbIE
IIPOLIECHTBHI.
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IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pe3yNbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyuenus B 7 kiaacce: Uucsia u BbIYMCIEeHUS

BrimonusaTe, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMETUUECKUE TEHCTBUS
C palMOHAILHBIMU YHCIIAMHU.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3Hble CIOCOObI
U IPUEMBI BBIYUCIICHUS 3HAYCHHI APOOHBIX BBIPAXKECHUMU, COAECPKAIMINX OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH.

[lepexonuth OT OAHOM QOpMBI 3amuMcu 4Yucen K JApyrol (mpeoOpa3oBHIBATH
JECATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAIBHBIE YUCIA.

OKpyrJsITh 4ncna.

BBIONMHAT TPUKHUIKY W OICHKY pe3yJbTaTa BBIYMCICHUH, OIEHKY 3HAueHUM
YHUCJIOBBIX BBIpAKEHUW. BBIMIONHIATH ACUCTBUS CO CTENEHSMU C HATypaJIbHBIMU
MOKa3aTeJSIMH.

[IpuMeHsITh TPU3HAKA JEIUMOCTH, Pa3JOKEHHWE HAa MHOXXHUTEIH HATypalbHBIX
quCcel.

Pemath npakTuko-OpUEeHTUPOBAHHbIE 337aUH, CBSI3aHHbIE C OTHOIIEHUEM BEJIUUMH,
IPONOPLUUOHATIBHOCTBIO BEJIMYMH, IPOLIEHTaMH, UHTEPIPETUPOBATH
pe3yNbTaThl PEIICHUs 3a7a9 ¢ y4ETOM OTpaHNYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBath anreOpandecKkylo TEPMUHOJOTHIO M CUMBOJIMKY, IPUMEHSITH €€ B
IPOLIECCE OCBOCHUS Y4eOHOT0 MaTepuania.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPOKECHUNW TIPU 33JaHHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BreimonHATe TipeoOpa3oBaHusl IENOTO BHIPAKCHHS B MHOTOWICH MPHUBEICHUEM
MOIOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJJHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIbI KBAaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHNE MHOTOWIEHOB HA MHOYKUTEIH C TIOMOIIBIO BEIHECEHHUSI
3a CKOOKM OOIIIET0 MHOXKHUTEISI, TPYIITUPOBKH CIaraeMblX, IpUMeHeHus: GopMyI
COKPAIIEHHOT'O YMHOKEHHUS.
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HpI/IMCHHTI) HpeO6pa3OBaHI/IH MHOT'OYWJICHOB IJIsI PCHICHUA PA3JIMYHLIX 3a1a4 U3
MAaTCMaTuKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ IMPAaKTHUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMU TMOKa3aTelAMH IS
npeo0pa3oBaHus BbIpaXKCHU. Y paBHEHHUsI M HEPABEHCTBA

Pemate JIMHEHHBIE ypaBHEHUsS C OJHOM IIEPEMEHHOM, IIPUMEHSAsS IIpaBuia
nepexofa OT UCXOJHOTO YpPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs Jn
YUCIIO KOPHEM yPaBHEHUS.

[IpumensTs Tpaduyeckue METOAbl MPU PEIICHUU JTUHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonGupath mpuMepsl ap YKCE, SIBISIOMIMUXCS PELICHUEM JIUHEWHOTO YpaBHEHUS
C ABYyMs IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IIOCKOCTH TpaUK JIMHEWHOIO YpaBHEHUS C JABYMS
NEPEMEHHBIMMU, MOJIB3YSICh TPaPUKOM, IPUBOIUTH PUMEPHI PEIICHUS YPABHEHUS.

Pewars cucremsl IByX JMHEWHBIX YPaBHEHUH C JIBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBisATh U peniaTh JJMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX YPaBHEHUI
[0 YCJIIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4du
MTOJTYYEHHBIN PE3YJIbTAT.

DOyHKIUU

N300paxaTh HA KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy9H, OTPE3KH, MHTEPBAJIbI, 3aMCHIBATH YUCIIOBBIC TIPOMEXYTKHA Ha
anreOpanyecKoMm si3bIKe.

OTtmedaTh B KOOPAWHATHOW TIIOCKOCTH TOYKH TIO 3aJaHHBIM KOOPAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceIBaTh ¢ TOMOIIBIO PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/1Y BEJIMUYMHAMU:
CKOPOCTh, BPEMsI, pACCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJAUTEIHHOCTD,
BpeMsi, 00bEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rTpaduueckuii crmoco® TpEACTaBlIeHHWs W aHauu3a WH(opMmaiuu,
U3BIIEKaTh U WHTEPIPETHPOBATH MHPOPMAINIO U3 TpaUKOB peanbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenMeTHble pe3yabTaThl OCBOCHHUS IMPOTPAMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:
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Yucsa ¥ BbIYMCICHUS

Hcrons30BaTh Ha4aJIbHBIE NPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEI
JUIsL CPaBHEHUS, OKPYIJIEHMs M BBIYMCICHUM, H300pakaTh JEHCTBUTEIbHBIE 4YHCIIA
TOYKaMH Ha KOOPJAUHATHOU HPSIMOM.

[IpumensaTh TOHATHE apUPMETHUYECKOTO  KBaJpaTHOTO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOpPHHU, HCIOJIb3Ysl NpU HEOOXOAUMOCTH KAJIbKYJSATOP, BBIIOJHATh
IpeoOpa3oBaHusl BBIPAKEHUM, COJAEPKAIMX KBaJpaTHbIE KOPHM, UCIOJb3Yysl CBOMCTBA
KOPHEH.

Hcnonp30Bath 3anicy OONBIINX U MaJbIX YACE C MOMOUIBIO JECATUUHBIX ApoOei
u crenener uncia 10. Anredpanyeckue BbIpaKeHUs

[IpuMeHSTh MOHSTHE CTENEHHU C IEIbIM TTOKa3aTeIeM, BBIIOIHATh MPEe0Opa30BaHUS
BBIPAKEHUI, COAEPKAIINX CTETIEHU C IEIbIM MOKA3aTeJIEeM.

BBINOMHATE TOXIAECTBEHHBIE MPEOOpPAa30BaHUSI PALMOHAIBHBIX BBIPAKCHUM  Ha
OCHOBE IMMPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMU U alIre0pandyecKuMu JApoOsiMHu.

PackianpiBath KBaJApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTy npeoOpa3oBaHMs BBIPAKEHUW IS PEUICHUS PAa3jIMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate 1nMHEWHBIE, KBaJApaTHbICE YPAaBHECHUS U PAUUOHAIBHBIE YpaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIIINE KUCCIEAOBAHKUS YPABHEHUN U CUCTEM yYpPaBHEHUW, B TOM
Yyucjie ¢ MpUMEHEHUWEM TIpaduueckux MpeACTaBlIeHU (ycTaHaBIMBAaThb, HWMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ClIOBECHON (OPMYIMPOBKHU 3aJlau K €€ anreOpanvyeckoil Mojenun
C IIOMOIIIBIO COCTABJICHUSI YPABHEHUS WJIM CHCTEMbI YPABHEHUM, UHTEPIIPETUPOBATH B
COOTBETCTBHMM C KOHTEKCTOM 3aJ1a4y ITOJyYECHHBINA PE3YJIbTAaT.

[IprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB [JISI CPABHEHUS, OLECHKHU, PELIATh
JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CUCTEMBI, JaBaTh IpaduuecKyro
WJUTFOCTPALIIO MHOXKECTBA PEILICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

[TorumMaTh W WCMOIB30BaTh (DYHKIIMOHAIBHBIE TOHATUS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUCHHMsI), ONPEACNATh 3HaueHHWe (PyHKUMU 10 3HAYCHUIO
aprymMeHTa, ONpeneNsTh CBOHCTBa (QyHKuu 1o e€ rpaduky. Crpouth rpaduxu

AJIEMEHTAPHBIX PYHKIHMN BUA:
# 2 3
= — = X = X = /X = |x . .
y x’ y Y 24 Y= |, OTMCHIBATh CBOMCTBA YMCIOBON (DYHKIIUU
o e€ rpaduxy.
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[IpenMeTHBIC pe3ybTaThl OCBOCHHS MPOTPpaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kiacce:

YucJa 1 BbIYUCIEHUS

CpaBHMBATH M YHOPSAOUYMBATH PAllMOHAIBHBIE M UPPALIMOHAIBHBIE YUCTIA.

Beimonuare apudmernueckue ACHCTBHUS C PallMOHAIBHBIMH YHUCIIAMH, COYeTas
YCTHBIE W TIUCHbMEHHBIE NPUEMBI, BBINIOJIHATh BBIYMCICHUS C HPPalMOHATBLHBIMU
YHCIaMH.

Haxonute 3HaUYeHUs CTENEHEW C LEJBIMU MOKA3aTEIISIMA U KOPHEU, BBIYUCISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrfiaTh  JACHUCTBUTEIbHBIC YHWCIA, BBINOJHATH IPUKUIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENWHBIE W KBaJApaTHBIE YPABHECHUS, YPABHEHUS, CBOISIIUECS K HUM,
npocTenime ApoOHO-pallMOHATIBEHBIE YPABHEHHS.

Pematp cucTeMbl IBYX JTMHEUHBIX YPABHEHUM C JBYMs NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPAaBHECHUE HE SABJISETCS JTUHECUHBIM.

PemaTe TEKCTOBBIE 3a/1aun anreOpanvdeckuM CrocoOOM € MOMOIIbI COCTaBICHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

[IpoBoaHMTE MPOCTEUIIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM
quclie ¢ TpUMEHEHHEM TpaduuecKux MpeAcTaBiIeHu (yCTaHaBIMBATh, HMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pelate nMHelHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh peLICHUE
HEPABEHCTB HA YMCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

PemaTte cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMblI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonp3oBarth HCPABCHCTBA IIPH PCUICHUHU pa3JIMYHbIX 3a1a4.

DyHKUIMHA
Pacmio3naBate (GYHKIIMM ~ U3YYEHHBIX BUJIOB. Iloka3biBaTh
CXEMaTUYECKH PACTIOIOKEHNE Ha KOOPJUHATHOM IJIOCKOCTU rpadukoB (DYHKITUI BUIA:

_ _ k2 — 3, — _
yzfzx,y—fax+b,y— ~, Yy =ax +bx+c, y= x>, y—\/p?,y—|x|B

3aBUCUMOCTH OT 3Ha4eHUN K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.
Crpouts u wu300pakaTh cXeMaTHUYeCKH TpaduKh KBaAPATUUYHBIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIH 1O UX TpaduKam.
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Pacnio3naBaTh KBajgpatuuHylo (QYHKIUIO 10 ¢GopMmyse, MPUBOAUTH ITPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKU, TEOMETPHUH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOTrPeCCUm
Pacmo3naBaTh apuMETHUECKYI0 M TECOMETPUUYECKYIO MPOTPECCHH TMPHU Pa3HBIX
crioco0ax 3aaHusl.
BpIMoNMHATH  BBIUKMCIEHUST C  HUCHOJb30BaHWEM  (opMyn  N-ro  4JeHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI MEPBBIX N YJICHOB.
N300pakaTh 4eHbl OCJIEI0BATSIILHOCTH TOUKAaMH Ha KOOPJAMHATHOMN TIJIOCKOCTH.
Pematp 3agauu, CBSI3aHHBIE C YHCIOBBIMHU I1OCIIEIOBATEIBHOCTIMH, B TOM YHCIIE
3alaud W3 pealbHOM KU3HM (C HCIIOJIb30BAaHHUEM KaJIbKYJISATOpa, IM(PPOBBIX
TEXHOJIOTUH).
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIIACC
HamnmenoBanue pasena  [KoInuecTso OCHOBHOE OcHOBHBIE BUBI ACATEITHPHOCTA 00YJIAIONITUXCS
(TemnI) Kypca 4acoB coJiep>KaHue

Uucna 1 BEIYUCIICHHUS. 25 CucreMaTu3upoBaTh M o0oramarb 3HaHUsLI 00

PannonanbHbIe yncia Honstne OOBIKHOBEHHBIX M JICCATUYHBIX JPOOSIX.
PallMOHAJILHOTO HHCIA. | CpaBHHBATH U YIOPSAA0YHBATHL APOOH, IPE0OPa30OBHIBAs
Apudmernyeckue MIPU HEOOXOIUMOCTHU JIECATUYHBIC TPpOOU B OOBIKHOBEHHEIE,
ACUCTBHUA C OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHECUHYIO
palinoHaIbHbIMH JECITUYHYIO IPOOB.

yuciamu. CpaBHEHHUE,
YHOPSIIOYMBAHUE
PALMOHAIBHBIX YUCEN.
Crenens ¢
HaTypaJbHbIM
nokasareneM. Pemienue
OCHOBHBIX 3aJ1a4 Ha
Ipo0u, IPOLEHTHI U3
pEAIIbHOM IIPAKTUKMU.
[Ipu3Haku nenumoctu,
pa3JIOKEHUsT Ha
MHOXUTEIN
HATypaJIbHBIX YUCET.

IIpyMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI IPOOHBIX BHIPAKEHUI],
coJiepKalX OOBIKHOBEHHBIE U IECATUUHbIE IPOOU: 3aMEHSATh
IPU HEOOXOJUMOCTH IECITUUHYIO APOOb OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JECSITUUHOM, MPUBOIUTH BBIPAXKEHUE K
dbopme, Hanbosiee yI0OHOM /1J1s1 BBIUMCIICHUM,
npeoOpa3oBbIBATh APOOHBIE BHIPAXKEHUSI HA YMHOXEHUE U
JIeJIeHNE AECSITUYHBIX Ipo0ei K AEUCTBUSIM C LEIBIMU
YUCIIAMH.

IIpuBoauTH YKMCI0BbIE M OYKBEHHbIE IPUMEPBHI CTETIEHU C
HaATYpaJIbHBIM IOKa3aTesieM, OObSICHSISI 3HAU€HUsI OCHOBAaHUS
CTENIEHU U MOKa3aTessl CTENEHU, HaXOAUTh 3HAUEHUS
creneHell Buaa " (a — moboe paMOHAIEHOE YHUCIIO, N —
HaTypaJbHOE YHCJIO).
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PeannHbIE
3aBUCUMOCTH. [Ipsamas
u o0paTHas
MPONOPIIMOHAIIBHOCTH

IlounMaTe cMbICH 3amUCH OOJIBIIMX YHUCEN C IOMOILBIO
JNECATUYHBIX Ipo0Oer u crenener yncna 10, npuMeHsTh ux
B PEaJIbHBIX CUTYAIUAX.

IIpuMeHsATh NPU3HAKY ACITMMOCTH, PA3JIOKEHUS Ha
MHOKUTEJIN HaTypaJIbHBIX YUCEN.

Pemiatb 3aga4M Ha 4acCTH, IPOLICHTHI, PONIOPLIMHU, HA
HaxoJieHue ApoOu (TMPOoLeHTa) OT BEIUYUHBI U

BEJTMYMHBI 110 €€ IpoOu (TIPOIIEHTY), IpoOu (TPOIEeHTA),
KOTOPBIN COCTABIIAECT OJHA BEIMUNHA OT JIPYTOM.

IlpuBoauTh, pa30upaTh, OLEHUBATDH PA3IUYHBIE PELICHUS,
3aIMCH PELIEHUI TEKCTOBBIX 3a/1a4.

Pacno3zHaBaTh M 00bSICHATH, OITUPASICh HA ONPEICIICHUS,
IpsIMO IPONOPLMOHATIBHBIE U OOPATHO MPONOPLHOHAIBHBIE
3aBUCHUMOCTH MEXYy BEIMYMHAMU; NIPUBOAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEabHOTO0 MHUPA, U3 IPYTUX YUEOHBIX
IPEAMETOB.

PemaTh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]a4K HA IpoOH,
IPOLICHTHI, MPAMYIO U OOPATHYIO MPONOPIMOHAIIBHOCTH,
IIPOIIOPLIUH
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AnreOpanyeckue
BBIPAKECHUS

27

bykBenHbie
BBIPAKEHUS.
[lepemennsie.
JlonmycTuMBbIE 3HAYECHUS
NIEPEMEHHBIX.

DopMysI.

OBu1aieTh anredpanveckorl TEPMUHOIOTHEN U CUMBOJIUKOM,
NPUMEHATDb €€ B IIPOILIECCE OCBOCHUS yUeOHOT0 MaTepHaa.
Haxoaurtp 3HaueHNs1 OYKBEHHBIX BBIPAXKEHH P 33]TaHHBIX
3HaYEHUSX OYKB; BHIMOJIHITH BBIYUCICHUS IO (DOpPMYIIaM.
BbINOJHATH IpeoOpa3oBaHus LEIOr0 BEIPAXKEHUS B
MHOTOWIEH MPUBEJICHUEM MTOJAOOHBIX CIaraeMblx,
packpbITHEM CKOOOK. BBINMOJTHATH YMHOKEHUE OJJTHOUJICHA
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[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAXKCHUU,
pacKpbITHE CKOOOK U
puBeACHUE MOJOOHBIX
cnaraembix. CBOKCTBa
CTENEHU C
HaTypaJIbHbIM
IIOKA3aTeJEM.
MHOro4sEeHHI.
CrnoxeHnue,
BBIYUTAHUE,
YMHOKEHUE
MHOTOYJIEHOB.
DopMyIsl
COKPAIEHHOTO
YMHOXKEHUS.
Paznoxenue
MHOTOYJIEHOB Ha
MHOKUTEIN

Ha MHOTOYJIEH U MHOTOWJIEHAa Ha MHOTOWICH, IPUMEHATH
dbopMyIbl KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcymecTBJIATh Pa30KEHUE MHOIOYICHOB HA MHOKUTEIH
yTEM BBIHECEHHUS 3a CKOOKH OOIIEr0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBaJPaToB, Gopmyn
COKpAIEHHOI'O YMHOKEHHS.

IIpumeHnsaTh NpeoOpa3oBaHUE MHOTOWICHOB /ISl PEUICHUS
pa3IMYHBIX 3a7a4 U3 MAaTeMaTUKH, CMEKHBIX IPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMUTBLCSH € HCTOpI/Ieﬁ Pa3BUTHUA MAaTCMATHKHU
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YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuUE, IpaBuiia
npeoOpa3zoBaHUs
YpaBHEHHS,
PaBHOCWJIBHOCTh
YPaBHCHUU.
JIunenHoe ypaBHEHUE

PemiaTh nmuHEHOE YpaBHEHUE C OJHOM MTEPEMEHHOM,
NPUMEHAS MPABWJIA NIEPEX0Ja OT UCXOJHOTO YPABHEHHUS K
paBHOCWIBHOMY eMy Oosee nmpoctoro Bujaa. [IpoBepaTs,
ABJISIETCS JT1 KOHKPETHOE YMCIIO KOPHEM YPABHEHHUSI.
Iox0upaTs NpuMepkI Map YUCE, ABIAIONIUXCS PELIEHUEM
JIMHEMHOI'0 YPAaBHEHMUS C IBYMS [IEPEMEHHBIMU.

C OJHOM IIEPEMEHHO,
PEIICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a7a4 C IMTIOMOILBIO
YPaBHEHHI.

JIuHenHoOe ypaBHEHHUE C
JIBYMSI TIEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YpPaBHEHUM C IByMS
IIEPEMEHHBIMU

CTpouTthb B KOOPJAUHATHON MJIOCKOCTH IpauK JMHEHHOTO
YpaBHEHUS C ABYMs IIEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

Haxoaurs pemieHue CUCTEMBI JBYX JIMHEMHBIX YPAaBHEHUH C
JIBYMsI [IEPEMEHHBIMH.

CocTaBisTh U pelIaTh YPAaBHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBHUIO 33/1a4d, UHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4y MTOTYyYEHHBIN

pe3yabTar
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Koopaunate! u rpaduxu.
OyHKIUU

24

Koopnnnara Touku Ha
npssMou. Yucnoselie
MIPOMEXYTKHU.
Paccrostnue mexny
IBYMS TOYKAMHU

KOOPAUHATHOM IIPSAMOM.

[IpsimoyrosnpHas
cUcTeMa KOOPJIMHAT HAa
mrockoctu. [Ipumepsl
rpauKoOB, 33JIaHHBIX
dbopmynamu.

M300paxaTh HA KOOPAMHATHOW MPSAMOM TOUYKH,
COOTBETCTBYIOILIKE 3aIaHHBIM KOOPJIUHATAM, Jy4YH, OTPE3KH,
MHTEPBaJIbL; 3alIMChIBATh UX HA aIreOpanvyeckoM sI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH IO
3aJJaHHBIM KOOpPAMHATAM; CTPOUTH TpaduKU HECIOKHBIX
3aBHCHMOCTEH, 3aJJaHHBIX (JOpMyJIaMH, B TOM YHCTIE C
NOMOUIbIO IIU(PPOBLIX abopaTopuil. I puMeHATH, H3y4aTh
NpenMylIecTBa,

HHTEPHPEeTHPOBATH rpauyecKuii crocod npeAcTaBiICHUS U
aHaJln3a pa3HOO0pa3HOM KU3HEHHON MH(POpMaLUK.
OcBauBarb NOHATHE (PYHKIMHU, OBJIA/IEBATh
(YyHKIHMOHAJIBHOW TEPMUHOJIOTHEN.

Pacno3naBath nuHeiHy0 QyHKnuoo Y = KX + b,

Urenue rpadmkoB
peasibHbIX
3aBUCUMOCTEM.
[TonsiTne pyHKIMH.
I'padux byskmmn.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.
[Toctpoenue rpaduka
JTUHEWHON (PYHKITHH.
I'padux bysxImn
y=|x|

ONMCHIBATHL €€ CBOWMCTBA B 3aBUCUMOCTH OT 3HAYCHHU
k03 durreHToB K u b.

Ctponth rpadguku nuHeHON GyHKIMHA, QYHKIUHA Y =| X |.
HUcnoab3oBath nMdppoBbIe pecypebl 11 IOCTPOEHUS
rpadukoB QYHKIHMI U U3yUEHUS UX CBOMCTB.

ITpuBOAUTE pUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pEAJIbHBIX
MIPOIIECCAX U SIBJIICHUSIX
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[ToBTOpeHue u 006001IeHHE

IloBTOpEHHME
OCHOBHBIX IIOHATHU U
METOJIOB Kypca 7
Kiacca, 0000I1IeHHE
3HAaHUM

Bei0upath, IPUMEHATHh OLEHUBATH CIOCOOBI CPaBHEHUS
YHUCEN, BBIYMCICHUH, MNpeoOpa3OoBaHU  BBIPAKECHUU,
pelIeHNs YPaBHEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOTIPOBEPKY pe3yJIbTaTa BEIYUCICHHUH, TPEoOpa30BaHUT,
ITOCTPOCHUM.

Pemiats 3aga4um u3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA U PELICHUS 3a/1a4d U3 IPYyTUX
IIPEAMETOB.

Pemars TekcTOBBIC 3aJa4M, CPABHUBaTh, BbIOHPATH
CIOCOOBbI PEIICHUS 3aa41

OBILEE KOJIMYECTBO 102
YACOB 110
[TPOI'PAMME
8 KUIACC
Hanmenosanue pasiena  [KolmaecTso OCHOBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00yYaIOUINXCS
(Tembl) Kypca 4acoB COZIEpKaHUE
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Yucia 1 BbIYUCIIEHUS.
KBanparHsie KopHU

15

KBagpaTHbI KOpEHD
u3 yucina. [lousarue 06
UppanOHaIbHOM
gucie. JlecaTuunsie
NPUOJINKEHUS
UppanoHaIbHbIX
YHCEIL.

JIeCTBUTENBHBIC YHCIIA.

CpaBHeHue

ﬂCﬁCTBHTCHBHBIX YUCCII.

YpaBHEHHE BHUA NG
=a.

CgolicTBa
apupMEeTHIECKUX
KBaJIPaTHBIX KOPHEU.
[IpeobpazoBanue

YU CJIOBBIX BBIPAKECHUU,
COJIepKaInX
KBaJ[paTHbIC KOPHU

D®opMyJaHpPOBaAThH OIpeleIeHHe KBAIPATHOIO KOPHS U3
qucia, apu(pMeTUIecKoro KBaapaTHoro KopHs. IlpumensaTs
OIIEPALIAIO U3BJICYECHUS KBAIPATHOTO KOPHs W3 YHCIIA,
UCI0JIB3YSl TTPU HEOOXOTUMOCTH KAJBKYJISITOP.

OueHuBaTh KBaJIpaTHbIE KOPHU LEIBIMU YUCIAMHA U
JECATUYHBIMU JPOOSIMHU.

CpaBHUBATB M YHOPSA0YMBATH PALIMOHAIBHBIE U
UppanoOHaIbHbIC YKUCIIA, 3aIIMCAHHBIE C IOMOLIBIO KBAJIPATHBIX
KOpHEH.

HccaenoBarth YPaBHCHHC X2 d, HaxXoAuUTb TOYHBIC WU

npuoIMKEHHBIE KOpHU TIpH & > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITIPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCIIOJIB30BAHUEM KaJIBKYJIATOPA
(koMIbrOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIJIsl PeoOpa3oBaHuUs BEIPAKEHUI.
BoInoJHATH Npeodpa3oBaHMs BBIPAXKEHU, COAEPKAIINX
KBaJpaTHbIE KOpHU. BbIpaxkaTh NepeMeHHbIE U3
reOMETPUYECKUX U Ppuznueckux Gopmyi. Beruneasarb
3HAYeHUsl BBIPAKECHUM, COepKAIIUX KBAPATHBIE KOPHH,
UCIOJIB3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP.
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Hcnoan3oBarsb B XO0J4C pCIICHUS 3aaa4 3JICMCHTAPHBIC
MpCAaACTAaBJICHUS, CBA3dHHBIC C HpI/I6J'II/I}KéHHBIMH 3HAa4YCHUAMU
BCJINYHH.

3HAKOMHUTBLCA € HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKU

Yucia W BBIYKUCICHUA.

CrerneHs ¢ 1EIbIM

CrteneHsb ¢ 1LEIbIM
[MOKAa3aTeJIEM.
CrangapTHas 3anuch

®opmyIMpPOBaThH oNpeaeIeHne CTEIEHHU C 1EIbIM

IIOKa3aTCJICM.

MoKa3aresieM IIpeacTaBisiTh 3anMMCh OOJBITNX U MaJIbIX YUCET B
auciia. crangaptHoM Buje. CpaBHUBATD YKCIIA U BEIUYUHEL,
PasmepsI 00BeKTOB 3allMCaHHbIC ¢ UCTI0JIb30BaHUEM creneHu 10.
OKPY’KAIOIIEro Mupa
(OT 2IeMEHTAPHBIX Hcnonb30BaTh 3anMCh YHUCEN B CTAHAAPTHOM BUAE IS
qacTHI 710 BBIPAXEHUSI pa3MepPOB 00BEKTOB, JUTUTEILHOCTH
T — MPOLIECCOB B OKPYkAIOIIEM MUPE.
00BEKTOB), DopMyJIHPOBATH, 3ANIUCHIBATH B CUMBOJIMYECKOi popme
JUTUTEJIbHOCTD Y MJUTIOCTPUPOBATH IPHMMEPAMM CBOMCTBA CTEIIEHU C
MPOLIECCOB B LI€JIBIM TTOKA3aTEJIEM.
OKPY>KaroIeM MHUpe. IIpumeHsATH CBOMCTBA CTENEHU AJIs1 TpeoOpa30BaHUs
CBOJCTBA CTENIEHU C BBIPAKECHU, COACPKALIUX CTEIIECHU C LEIBIM [TI0KA3aTEIIEM.
[ECJIBIM MTOKAa3aTeJIEM BbInoJIHATH JeHCTBUSA C YMCIaMU, 3alIMCAHHBIMU B
CTaHJapTHOM BHJIe (YMHOXEHHUE, IeJICHNE, BO3BE/ICHUE B
CTEICHb)
Anrebpandeckue Pacno3HaBaTh KBaJIpaTHbIN TPEXWICH, YCTAHABIUBATH

BbIpakeHUA. KBagpaTHbIi

TPEXUIIEH

KBagpaTHbIil TpEXUIIEH.

Paznoxenue
KBaJIPaTHOTO

BO3MOKHOCTbB €TI0 PA3JI0KCHUA Ha MHOKHUTCIIN.

PackiaabiBaTh HAa MHOKUTEJIM KBAJAPATHBINA TPEXUJICH C
HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUIEHa Ha
MHOKUTEIN

AnreOpanyeckue
BBIPKCHUSI.

AnreOpaundeckas Jpoob

15

AnrebGpanyeckas
npo0b. JlomycTumbie
3HAYCHUS
MIePEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BbIpaxkeHus. OCHOBHOE
CBOWCTBO
anreOpanyecKou
npobu. CokparieHue
npobeii. CioxeHue,
BBIYUTAHHE,
YMHOKCHHE H JICTICHHUEC
anreOpanyecKux
JTpOoOeH.
[IpeobpazoBanue
BBIPAKECHUU,
COJIEPIKaIITIX
anredpanyeckue 1poodu

3anuceiBaTh anreOpanueckue BoipaxkeHus. Haxoaurb
00JacTh OMpeieNieHUs] PAllMOHAIBHOTO BBIPAKCHUS.
BbINOJIHATH YUCIOBBIE IOJCTAHOBKH U BHIYMCJIAATH 3HAUCHHE
IpoOU, B TOM YHUCIIE C IOMOIIbIO KalIbKYJISATOPA.
®opMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon Jpoou
U IPUMEHATH €ro /71 npeoOpa3zoBaHus ApoOeii. BbIMoJIHATH
AeidcTBHA C anreOpandeckuMu IpoosMu. [IpumeHsTh
npeoOpa3oBaHus BhIpAXKEHUH JIJIs pelieHus 3a1a4y. BoipaxkaTs
nepemMeHHsle u3 Gopmys (hU3MUIECKUX, FTEOMETPUUECKHUX,
OMHCHIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHUS U HEPABEHCTBA.
KBaapaTHbIe ypaBHEHHUS

15

KBanparHoe
ypaBHeHue. HenomHoe

KBaAPaTHOC YPABHCHUC.

dopmyna KOpHEN
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHUN,
CBOSILIUXCS K
KBaJpaTHBIM.
[Ipocrenmme
JTpOoOHOpalMOHAJIbHbBIC
YpaBHEHMUS.

Pemienne TeKCTOBBIX
3a7lad  C [OMOUIBIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3naBaTh KBaJipaTHbIC YPaBHEHUS.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YpPaBHEHUS;

pelaTs KBaJApaTHbIe YPABHEHHUS — IOJIHBIE U HEIIOJIHBIE.
IIpoBoauTh MpocTeiue UCCaeA0BAHU KBaIPATHBIX
YPaBHCHUU.

PemaTe ypaBHeHHs1, CBOJSAIIMECS K KBAPATHBIM, C
MOMOIIIBIO Pe0Opa3oBaHUM U 3aMEHOM NIEPEMEHHOM.
Habuaroaath 1 aHAJIUM3UPOBATH CBSA3b MEXIY KOPHIMU U
Ko3(puIIMeHTaMu KBaIpaTHOTO YPABHEHHS.
dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO
TEOPEMY, IPUMEHATH 3TH TEOPEMBI IS PEILICHHUS 3a]1a4.
Pemath TekcToBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (POPMYIMPOBKU yCIOBUS 3a7aun K
anredpandeckor MoJIeH MyTEM COCTaBJICHUS YPaBHEHUS;
pemaTh COCTABIICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMUTBCH € UCTOPHUEH Pa3BUTHUS aNreOpbl
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInHelHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU,
ero rpaduk, IpuMepsbl
pELIEHUs] YPABHEHUN B
LIEJIBIX YMCIIAX.
Pemenue cucrem nByx
JIMHENHBIX YPABHEHUN

Pacno3HaBaTh IMHENHBIE YPABHEHUS C IBYMsI IEPEMEHHBIMH.
Crpoutp rpapuKky JUHEHHBIX YpaBHEHUH, B TOM UHCIIE
HUCNO0JIb3Ys LM poBbIE pecypcehl.

Pazinyars napasuiesibHble U NEPECEKAIOIMMECS IPSIMBIE T10
WX YPaBHEHUSIM.

Pemiathb cucteMbl AByX JIMHEWHBIX YPABHEHHUU C JBYMsI
MIEPEMEHHBIMU MTOJCTAHOBKOU U CJI0KEHUEM.

C ABYMS [IEPEMEHHBIMHU.
[Ipumeps! pereHus
CHUCTEM HEJIMHEHMHBIX
YPaBHEHUM C ABYMS
IIEPEMEHHBIMHU.
['paduueckas
WHTEPITPETALNs
YPaBHEHUSI C ABYMsI
MIEPEMEHHBIMHA U CUCTEM
JIMHEWHBIX YPABHEHUM C
JIBYMSI IIEPEMEHHBIMHU.
Pemienune TekCTOBBIX
3a/1a4 € TOMOUIBIO
CUCTEM ypaBHEHUU

Pemiats mpocreiime CucTembl, B KOTOPBIX OJHO U3
YPAaBHEHUM HE SIBJISICTCS JIMHECUHBIM.

IpuBoauTh rpapuyecKyr0 HHTEPHPETALMIO PELICHUS
YpPaBHEHHUS C ABYMSI IEPEMEHHBIMH M CUCTEM YPABHEHUN C
JIByMSI IEPEMEHHBIMU.

Pemarth TekcTOBBIE 3aa4UM aITeOpanuyecKuM Ciocooom
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YpaBHEHMSI U HEPABEHCTBA.
Hepasencraa

12

YucnoBble HEPABEHCTBA
Y UX CBOMCTBA.
HepasencTBo ¢ o1HOM
IIEPEMEHHOM.
JInHenHbIe HEpaBEHCTBA
C OJHOM MIEPEMEHHOU U
ux peumeHue. CHCTEMBI
JIMHENHBIX HEPABEHCTB

®opMyJaHpOBaTHL  CBOMCTBA  YKCIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOM NMPAMOU, N0KA3bIBATH
anreOpanyeckw.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.
Pemarh iMHEHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
n300paxaTh pelIeHNEe HEPABEHCTBA HA YHCIOBOU MPSIMOM.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, U300paKaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPSAMOU

C OHOM MEPEMEHHOU U
HX pElICHHUE.
N300pakeHne pereHus
JIMHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOU
pAMON
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OyHKIWH.
OCHOBHBIE TTOHSITHUS

[Tonsarue GpyHKIMH.
OO6nacTp onpeeieHus
1 MHO>KECTBO
3HaYCHUN (DYHKIIHH.
Crioco0nl 3aaHust
bynxmuii. ['padux
dbyukiuu. CBoiicTBa
byHKIIUU, UX
oToOpaxeHue

Ha rpaduxe

Hcnoab3oBaTh QyHKITMOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

BorunciaaTs 3Hadenust GyHKUUN, 3aJaHHBIX (opMysiaMu
(mpu  HEOOXOAMMOCTH  HCIIOJIb30BaTh  KaJbKYJSATOP);
COCTABJSATH TA0JIUIbI 3HAYEHUH (YHKIIUU.

Crpouts 1o TOYKaAM rpapukM QYHKIUN.
OnuceiBaTh cBOMCTBA (PYHKIIMM Ha OCHOBE €€
rpaduuecKkoro npeacTaBICHUsI.

Ucnoab3oBaTh (YHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

UccaenoBath npuMepsl rpadKoOB, OTPAKAIOUIUX pEATbHBIC
npoueccsl U sBiieHus. [IpuBoaAuTH NpUMeEPHI IPOLIECCOB U
SIBJICHUHU C 3aJaHHBIMH CBOMCTBAMH.

Hcnonb30BaTh KOMNBIOTEPHbIE POTrPAMMBbI

JUTsl TOCTpOCHMS TpadMKOB (PYHKITUN U U3yUYECHUSI KX CBONCTB

OyHKINH.
Uucnosbie GyHKIIUN

YreHue u mocTpoeHue
rpa@ukoB QyHKIHIA.
[Tpumeps! rpadukoB

Haxoants ¢ nomoubio rpadpuka GyHKIMKA 3HAYCHUE OTHOM
Y3 pacCMAaTPUBAEMBIX BEJIWYHH 110 3HAYEHUIO ApYyrou. B
HECJIOKHBIX CIIy4asiX BbIPaKaTh GOpMyJ10i 3aBUCUMOCTD
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dyHKUMH,
OTPaKAIOIIHNX

peajbHbIe MPOIIECCHI.
OyHKIUH,
OTMKCHIBAIOIINE MPIMYIO
1 00paTHYIO
MPOTIOPLIMOHAIIbHbBIC
3aBUCUMOCTH, UX
rpaduKu.

I'paduk dynxkmum Yy
=%

OyHKIMU Y = X2,

y=x,

y=VE Y = x;
rpaduueckoe perieHue
YPAaBHEHUU U CUCTEM
YpaBHEHUI

MEK]ly BEJIMYNHAMM.
OnucbIBaTh XapakTeP U3MEHEHUS OHOU BEIUYUHBI B
3aBUCUMOCTH OT U3MEHEHMS IPYroi.

Pacno3naBath Bubl n3ydaembix GyHkimil. [loka3piBaTh

CXeMaTHYeCKH M0JI0)KEHUE HA KOOPAUHATHOMN TIIOCKOCTH
rpadukoB GyHKUMIA BUaa: Y 2y =xy=vx y= | x|
HUcnoab3oBarh (GyHkuuoHaabHO-Tpauyeckue
NPeACTABJICHUS Ui PELICHUS U UCCIIEIOBAHUS YPABHEHUMN U
CUCTEM YPaBHECHUM.

IIpumensTs nugpoBbIe pecypehl 15 MOCTPOEHUS IparKoB

byHKIUH

[ToBTOpEeHUE 1 00001ICHNE

IToBTOpEHNE OCHOBHBIX
MOHITHUN U METOJIOB
KypcoB 7 U 8 KJ1accoB,
0000111eHNE 3HAHUH

Bbi0upaTh, NpUMEHATh, OLEHUBATH CNIOCOObI CPABHECHUS
YKCEeJl, BBIYUCICHU, TPeoOpa30BaHUil BbIPAXKEHUH, pEIICHUS
YPaBHEHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHACMBIX JICHCTBUHN U
CaMOTIPOBEPKY pe3yJibTaTa BEHIYUCICHHUM, TPEeoOpa30BaHUIA,
MTOCTPOCHHUM.

Pemiats 3agaum U3 peaibHOM KU3HHU, IPUMEHATH
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MAaTCMAaTUICCKUC 3HAHUSA I PCIICHHWA 3a/1a4 U3 JPYTUX
MpcaAMCTOB.

Pemiath TeKCTOBBIE 3a/1aUM, CPDABHUBAThH, BLIOUPATH
CIOCO0BI PEIICHUS 33/1a4n

OBILIEE KOJIMYECTBO
YACOB 11O
[TPOI'PAMME

102
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9 KVIACC

HaumenoBanwue pa3aena
(Temnl) Kypca

KomuyecTBO
4acoB

OcHOBHOE
coziepKaHue

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
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Yucna U BEIYUCIICHUS.
JleicTBUTENIBLHBIC YMCTIA

PamuonansHele  uymncia,
HMppalroHaIbHbIC
YHuCciaa, KOHCYHBIE U
OECKOHEUHBIC
JIECATUYHBIC IpooHu.
MHOX€eCTBO
JIEHCTBUTEIBHBIX
YHCelT,
JNIEUCTBUTEIbHBIE YHCIIa
KakK OCCKOHEYHEIC
JECATUYHbBIE Ipoou.
B3auMmHO omHO3HA4YHOE
COOTBETCTBHE  MEXAY
MHOKECTBOM
JICHCTBUTEIBHBIX YHCEI
U MHOXECTBOM TOYEK
KOOPJMHATHOMU
npsiMmoii.  CpaBHEHHE
JICUCTBUTEIBbHBIX
YyHCcell,
apupmMeTHIecKue

Pa3BuBaTh npeacraBjeHMs O YMCIAX: OT MHOXKECTBA
HaTypaJIbHBIX YHCEJ 10 MHOKECTBA AECHCTBUTEIIBHBIX YHCEN.
O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
JIEHCTBUTEILHOTO YHCIIa KaK OCCKOHCUYHOM TECATHIHOU
JpoOU, MPUMEHSITh JCCATUYHbBIC TPUOIKCHUS
palMOHAJIBHBIX U UppallMOHAIBHBIX yncell. M300pakats
NEWCTBUTEIBHBIE YUCIIA TOYKAMU KOOPAUHATHOM ITPSAMOM.
3anucpiBaTh, CPABHUBATH U YIIOPSI0YUBATH
JICUCTBUTEIILHBIC YHCIIA.

BbINOJHATH, COUYETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apumMeTndecKre 1eMCTBUS C pallHOHATIbHBIMUA YUCIIAMU;
HAXO0UTh 3HAUCHMS CTCIICHEH C LICJIBIMH TTOKA3aTeISIMU U
KOPHEW; BHIYMCJIATH 3HAYEHHS YACJIOBBIX BBIPAKECHUM.
[HosyyuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEBHBIX YUCET B MPAKTUYECKOU €SI TETbHOCTH
YeJI0BEKa.

AHaJIM3MPOBATH M JeJaThb BBIBOAbBI O TOYHOCTHU
IPUONMKCHUS JTEUCTBUTEIBHOIO YHCJa MPU PEIICHUH
3ajJad.

OKpyIJITh AECUCTBUTEIIBHBIE YUCIIA, BBINOJHATH NPUKUAKY
pe3yabpTaTa BEIYMCICHUN, OLEHKY 3HAYEHUN
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EUCTBHUS C
JICUCTBUTEILHBIMU
YHCIaMH.
[Tpubamxénnoe
3HAUYCHHE BEJINUHHBI,
TOYHOCTH
MPUOJIMIKEHUS.
OxkpyrieHue yucen.
[IpukuaKa 1 oreHKa
pEe3yIbTaTOB
BBIUMCIICHU M

YN CIOBBIX BLIpa}KGHPIﬁ.
3HAKOMHUTBCA € HCTOpHeﬁ Pa3BUTHA MATCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OTHOM

[MEPEMEHHOU

14

JIuneiiHOE ypaBHEHHE.

Pemenne ypaBHeHui,
CBOJISIIINXCS K
JIMHEWHBIM.
KBangpaTHoe
ypaBHeHue. Pemenue
YPaBHEHHU,
CBOJSIIUXCS K
KBaJIpaTHBIM.
bukBagpaTHbie
YpaBHEHHS.
IIpumepsl perenus
YPAaBHEHUM TPETHEU H
YETBEPTOU CTEIEHEN

OcBauBarthb, 3aIIOMMHATH U NPUMEHATH rpaduyeckue
MeTOAbl IIPU DPEUICHUM YPaBHEHUM, HEPABEHCTB U HX
CUCTEM.

Pacno3naBarsp 1enbie u ApoOHbIe ypaBHeHUs. Pemarth
JIMHEHHbIe M KBaJApaTHble yYpPaBHEHHMS, YPaBHCHMUS,
CBOJSIIIIMECS K HUM, ITPOCTENINE APOOHOpAMOHATbHbBIE
YPaBHEHHUS.

IIpeasaratb BO3MOXHBIC CIIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M PelIaTh TCKCTOBBIC 3a1a91
pa3HBIMH CITIOCOOAMMU.

3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTHS MATEMATUKU
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pa3I0KEHUEM Ha
MHOXXHUTEIN. Pelrlienue

JIPOOHOpALIMOHATBHBIX
YPaBHCHUU.
Pemenune TEKCTOBBIX

3a71a4 anreOpanyecKkum
METOIOM
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHeHHEe C  JAByMs
NEPEMEHHBIMM U €rO0
rpajpuk. Cucrema 1BYX
JIMHEWHBIX YPAaBHEHUH C
IBYMS IEPEMEHHBIMH U €€

pElIEHHUE. Pemenne
CUCTEM [IBYX YpPaBHECHUHU,
OJIHO U3  KOTOpPBIX
JUHEWHOE, a Jpyroe —
BTOpPOU CTEIICHU.
I'padpuueckas

WUHTEPIIPETALNS] CUCTEMBI
YpPaBHEHUM C JByMs

nepeMeHHbIMU. Perienue
TEKCTOBBIX

OcBauBaTh U NPUMEHATH NMPUEMBI PEIICHUS CUCTEMBI
JIBYX TUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBath GyHKIHOHATBHO-TPapUUYECKHE
IPEICTABIICHUS 111 pellleHUs] U UCCJIeI0BAHNS YPaBHEHUI
U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anredOpandyeckuM crocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYIIUPOBKHU YCIIOBUS 33/1aud K alre0panyecko Mojienu
IIyTEM COCTABJICHHS CUCTEMBI YPABHEHHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS MAaTEMATUKH

3a/1a4y anredpandecKum
crnocooom
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YpaBHEHUS U HEPABEHCTBA.

16

YuciioBble

qI/ITaTb, 3alncCbiBaTh, IOHUMAaTb, HHTEPIPETHPOBATH

Hepasencraa HCPABCHCTBA U NX HEPABCHCTBA, UCIIOJIb30BATh CUMBOJIMKY ¥ TCPMHUHOJIOTHIO.
cBoiicTBa. JInnelnbIe BoinosHaTh IpeoOpa3oBaHus HEPABEHCTB, HCMOJbL30BATH
HEpaBCHCTBA € OHOU | 1519 npeo6pasoBanms CBOMCTBA YMCIIOBBIX HEPABEHCTB.
NEPEMEHHON U UX P .

acno3HaBaTh JIMHEWHBIE U KBaJ[paTHbIE HEPABEHCTBA.
pemenue. CucTeMsl . .
. PemaTe IMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX

JMHENHBIX

. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINX
HEPaBEHCTB C OJIHOMU
MepEeMEHHOI 1 HX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
pellIeHHE. MOJIYYECHHBIE PEILICHMUS.
KBajpaTHsIie HN300paxkaTh penicHre HEPABEHCTBA U CHCTEMbI HEPABEHCTB
HEpaBEHCTBA U HX Ha YKCJIOBOM NPSMOM, 3alIUCHIBATH PELICHKUE C IOMOILBIO
pEelLIeHHE. CUMBOJIOB.
I'paduueckas Pemarh kBagpaTHbIe HEPABEHCTBA, UCIIOJIB3YS IpaduyecKkue
MHTEpHpETaLUS MPEICTABJICHHUS.
HCPABCHCTB U CUCTEM OcBauBaTh U NPUMEHATH HEPABEHCTBA MPH PEILICHUU
HEPABCHCTB C IByM: Pa3IMYHBIX 3a/1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
NepeMEHHBIMU

Oynkunn 16 KBaaparinunast Pacno3naBarthb BU/JIBI U3y4aeMbIX (GyHKLHI;
dyHKUWs, eé rpaduk 1 | WITIOCTPHPOBATH cXeMaTH4YeCKH, 00bSCHATH

cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIIIMHBI
napaboJibl, OCh

pacIIoNIo;KEHHE HAa KOOPIUHATHOM MII0CKOCTH TpaduKoB K
dynxumit Buma: Y = kx, y =kx + b,y = _, y = x4,
X
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CUMMETPHUH NapadoJIbl.

['paduku byHKIIMIA:
y=kx, y=kx +
b,

K
y=— X
y=x, y=
X%,y

:\[f’

y=lx|

y = Xy =vx, y = |X| B3aBUCHUMOCTH OT 3HAUCHUU
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath kBajpatuyHyo (QpyHKIHIO 1O dopMmyIie.
IIpuBoauTh NpHUMEPHI KBAJAPATUUYHBIX 3aBUCUMOCTEH
U3 pealbHOU XKU3HH, (PU3UKH, TEOMETPUU. BBISABIAATH U

0000marh  0cOOEHHOCTH  rpaduka  KBaAPATUYHOM
dyHkIEE Y = ax® + bx + c.
Crpouts W wu300paxaTh cXeMaTHYeCcKH rpaduku

KBAIPaTHYHBIX (YHKIMH, 3aJaHHBIX (OpPMyJaMu BHIA Y =
ad, y=a+q,y=ax+p)y=ax+bx+c.
AHaJ]H:;Hp()BaTb U NMPUMCEHATH CBOICTBA HN3Y4YCHHBIX
GYHKIMN A1 UX TOCTPOCHHUS, B TOM YHCJIC C MOMOIIBIO
U(POBBIX PECYPCOB
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Yuciosrle
OCJIEAOBATEILHOCTH

15

IToHsTHE YKCIIOBOM
MOCJIEA0BATEIBbHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHON
dbopmyioit u popmyoit
N-ro yjeHa.
Apudmernueckas u
reoMeTpuiecKas
IIPOTPECCUM.
@opmyJibl N-To YjieHa
apupMeTUIECKON 1
reOMETPUYECKON

OcBauBaTh U NPUMEHATH UHJICKCHBIC 0003HAYEHUS,
CTPOUTH pPeveBbie BHICKA3BIBAHMS C HUCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3AaHHOM C MOHSITUEM
MOCJICOBATEIILHOCTH.

AHanu3upoBaTh GopMyIry N-ro 4jacHa
MOCJIEA0BATEILHOCTH WU PEKYPPEHTHYIO (DOPMYITy H
BBIYMCJIATD YICHBI OCJICI0BATESIILHOCTEH, 3aJaHHBIX
STUMH (POPMYJIAMH.

YcraHaBiuBaTh  3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEA0BATEIHOCTH, €CIIA BBIMUCAHBI MEPBBIE HECKOJIBKO
€€ 4JICHOB.

Pacno3naBath apuMeTHUECKYIO M T€OMETPHUUECKYIO
MPOTPECCUM MPHU PA3HBIX CIOCO0AX 3aJaHUS.
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MPOTPECCUI, CYMMBI
MIEPBBIX N YJICHOB.
N300pakeHne 4IeHOB
apupMeTHIECKON 1
F€OMETPUUECKOMN
MPOTPECCUN TOUKAMU
Ha KOOPJIUHATHOMU
TUIOCKOCTH. JINHEHHBIN
1 SKCHOHCHIIMAIbHBIN
pOCT.

CitoxHBIE IPOLIEHTHI

Pemiath 3amaun ¢ ucnosb3oBaHuEeM (GopMmyd N-ro dieHa
apu(MeTHyecKo U TeOMETPUIECKON MPOTPECCHid, CyMMBI
IIEPBBIX N YJIEHOB.

M300paxaTth 4ieHBI IOCIEA0BATEIILHOCTH TOYKAMH Ha
KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U SIBJICHUH U3
peabHOM KU3HH, UIUTFOCTPUPYIOLTUE U3BMEHEHHUE B
apu(pMETHIECKOMN MPOrpeccuu, B T€OMETPUIECKON
MPOTPECCUH; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTth 3a1aum, CBI3aHHBIC C YHCIOBEIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3aa4d U3 peabHOU
’KU3HU C UCTIOJIH30BAaHUEM ITU(DPOBBIX TEXHOJIOTUN
(9MIEeKTPOHHBIX TAbJIHUIL, TPaPUUECKOTO KaJbKYJISITOpa U T.11.).
PemaTh 337241 Ha CIOKHBIE MPOIEHTHI, B TOM YHUCJIE 3a/1a41
U3 peajbHOM MPAKTUKU (C UCTIOIH30BAHUEM KAIBKYJISITOPA).

3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTUS MAaTEMATUKH
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[loBTOpEeHUe, 06001ICHE,
cucTeMaTHu3alMs 3HaHUI

18

Yucaau

BbIYHCJIeHUs (3aIKCh,
CpaBHEHHE, ICUCTBUS C
JICUCTBUTECIbHBIMU
YHCJIaMU, YUCIIOBAsI
npsiMasi; TPOLICHTHI,

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
olepaly HaJl MHOXKECTBAaMH; MCII0JIb30BaTh rpaduuecKoe
MPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEATIbHBIX
IPOLIECCOB U SIBJICHUH, IPU PEIIEHUHN 33]1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

AKTYaJqIu3HpPOBATh TEPMHMHOJIOTMI0 M  OCHOBHbIC

OTHOLICHMA, AEeCTBHSA, CBA3AHHbIC ¢ YHCJAAMHU: HATYPAIBHOE YHUCIIO,
1IpOIIopnH; MPOCTOE ¥ COCTABHOE YHUCIIA, AEIIMMOCTh HATYPAJIbHBIX
OKpYTJICHHE, YHUCE, IPU3HAKUA JEIIMMOCTH, 1[€JI0€ YUCII0, MOAYJIb YHCIIA,
NPUOIIHIKEHHE, O0OBIKHOBEHHASI U IECSITUYHAS IPOOU, CTaHIapTHBIN BU/T
OLCHKA, — PCHICHUC  ypcna, apudmeTHyueckuii KBaJpaTHBIA KOPEHb.
TEKCTOBBIX 3a71a4 .
BbINOJHATH JeUCTBUS, CPABHMBATH U YIIOPAA0YMBATH
apu(pMETHIECKUM . .
YHCJIa, PEICTABIIATh YUCIIA HA KOOPAUHATHOU IIPSMOM,
CIIoco0oMm)

OKPYIJISITh YHCIIA; BHINOJHATH NPUKHIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.

Pemiath TekcTOBBbIE 3aJa4M ApU(PMETUUYECKHM CIIOCOOOM.
Pemiate nmpakTuuyecKue 3aJavd, COJEp)KAIIWE IPOLEHTHI,
JIO0JIM, YacTH, BbIpAXKAIOIIUE 3aBUCUMOCTU: CKOPOCTh —
BpEMSI — PAcCCTOSIHME,  L€HA — KOJIMYECTBO — CTOMMOCTb,
00bEM  paboTbhl — BpeMs — MPOU3BOJUTENBHOCTh  TpyAa.
Pa30upartsp peanbHbIe ’KU3HEHHbIE CUTYallHH,
(popMyIMPOBaATh UX Ha A3BIKE MATEMATUKH,

HAXO0AUTb PCIICHUC, ITPUMCHSA MaTeMaTH4YEeCKUI alrmapar,
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HHTECPIPETUPOBATDL PC3YyJIbTAT

AJiredOpanvecKue
BbIPasKeHUS
(mpeobpa3zoBaHme
anreOpandecKux
BBIPKCHUMH,
JOITyCTUMBIE
3HAYEHMS])

apuMeTHIECKUN KBAJPATHBIA KOPEHb, MHOTOYJICH,
anreOpanueckast 1poOb, TOKIAECTBO.

BBIPAKEHUSI U BBIPAXKECHUS C KOPHAMM, PEATH30BbIBATh
Pa3IoKEHHE MHOIOYIEHA HA MHOYKUTEIN, B TOM YHCIIE C
MCIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBAJpaTOB U KBaApaTa
CYMMBI U Pa3HOCTH; HAXOUTh

Ol'lepl/lp()BaTL MOHATHAMM: CTCIICHDb C I CJIBIM ITIOKA3aTCJIEM,

BbINOJHATH OCHOBHBIE I€MCTBUS: BBINOJHATH PACUETHI 110
dbopmynam, mpeoOpa3oBbIBaTh IEJbIE, TPOOHOPAIIMOHAIIBHBIC
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JIOTTYCTUMBbIE 3HaYEHUS TEPEMEHHBIX IS
JTpOOHOPAIIMOHATBHBIX BBIPAKEHUM, KOPHEH.

MopaenupoBaTth ¢ MOMOIIBI0 POPMYT peabHbIE MPOIIECCHl U
SIBJICHUS

DOyHKIUU
(mocTpoeHue, CBOMCTBA
U3YYEHHBIX (DYHKIIHIA;
rpaduueckoe pereHue
YPaBHEHUM U UX
CUCTEM)

OmnepupoBarb NOHATHAMM: QYHKIMS, rpaduK PyHKIUH,
HYJU (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUs, YObIBAHMS, HAMOOJBIIIEE U
HauMEHbIlIee 3HaYCHUS PYHKIINU.

AHaIM3MpPOBATh, CPAaBHUBATb, O0CYXKJATh CBOIICTBA

(GyHKUHA, CTPOUTH UX TpaUKH.

OnepupoBath NOHATUSAMU: NIPSIMAsI TPONOPIIUOHATIBHOCTD,
oOpaTHasi IpONOPIUOHATBLHOCTD, TMHEHHAS (PYyHKIIHS,
KBajJpaTuyHas QyHKIMs, mapabosa, runepoouia.
HUcnonb3oBaTh rpapuku 1151 ONPEAECICHUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JJIsl PELIECHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU; MOJAEJIMPOBATH C
MOMOIIBIO TPa(hUKOB PeaTbHbIE TTPOLIECCHI U SIBJICHUS.
Bripaxkars (popMys1aMu 3aBUCUMOCTH MEXKIY BETUYNHAMU

OBLIEE KOJIMHECTBO
YACOB I10 I[TPOIT'PAMME

102
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PABOYASAA IMTPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9
KJIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OIMH W3 OCHOBHBIX PA3JI€JIOB IIKOJbHOM MAaTE€MAaTHKH, UMEIOIINN
CBOEH 11eTbi0 00€CIeYnuTh M3yYEeHHUE CBOMCTB U pa3MepoB (UTYp, UX OTHOIICHHH U
B3aMMHOE€ PAaCIIOJIOKEHHUE, OIMUPACTCS Ha JIOTMYECKYI, J0Ka3aTEIbHYIO JIMHHUIO.
[leHHOCTH W3Yy4YEHHS TEOMETPUM Ha YPOBHE OCHOBHOrO o00IIero oOpa3oBaHuUs
3aKJII0YAaeTcss B TOM, 4YTO OOYyYalolIUWCs YYUTCA MPOBOJMUTH JIOKA3aTEIbHbIC
pacCcyX IeHus, CTPOUTh JIOTUYECKHE YMO3aKJIIOYEHHUs, JIOKa3blBaTh HWCTHUHHbBIC
YTBEPKIECHUS. U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBA OT MPU3HAKOB, (QopMyIupoBaTh OOpaTHbIE
YTBEPKICHUS.

BTOpoii LEHHOCTBIO W3Y4YEHHsS] TEOMETPUM SBISETCA MCIOJB30BAHUE €€ KaK
WHCTPYMEHTAa NpPU pEIICHWH KaK MaTeMaTUYeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEYAIONINXCS B peaqbHOM XKu3HH. OOydaromMiics TOJKEH HAYYUThCS OIPENeNIUTh
reOMETPUYECKYI0 (DUrypy, OmHcaTh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IJIOLIAAb 3€MENBHOTO y4acTKa, PacCUUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOIO
Kabeyst unu TpeOyeMble pa3Mephbl rapaxa [Jisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIMTENIbHAS JHUHUS B U3ydeHUU reomerpuu. llpu pemenun 3amay
MPAKTUYECKOTO XapakTepa OOyUYarOIIMICS YYUTCS CTPOUTh MAaTeMaTHUYECKHE MOJICNH
peabHbIX JKU3HEHHBIX CUTYyallui, TPOBOJAUTH BHIYUCIICHUSI U OIICHUBATh aJ€KBaTHOCTh
MOJIy4YEeHHOTO pe3yJIbTaTa.

Kpaiine BaxxHO TOMUEPKMBATH CBSI3M TEOMETPUU C JPYTUMHU  y4eOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIIOIB30BaTh OMpPENEICHUS TCOMETPUUYECKUX (Uryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHECHHUE TOJTYUYEHHBIX YMEHHUHN B (PU3MKE M TEXHUKE.
DT CcBA3W Haumbojee sApKo BUAHBI B TeMax «Bekrope», «TpuronHomerpuyeckue
COOTHOIICHUsI», «MeToa koopauHa™» u « Teopema [Tudaropay.

VYuebnniii kypc «l'eomeTpusi» BKIIOYACT CJIACAYIOMIUE OCHOBHBIC pa3eiibl
conepkanusi:  «l'eomerpuueckue GuUrypel U UX  CBOWMCTBa», «VI3MepeHue
Ir€OMETPUYECKUX BEIMYMHY», «J[eKapTOBbI KOOpAMHATBHI Ha IUIOCKOCTW», «BekTopbi»,
«/IBmwxenus mrockocTny, «IIpeodpazoBanus mogo0us».

OOmiee YMCIO 4YacoB, PEKOMEHIOBAHHBIX JJI HU3Y4YeHHUA Y4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helelw), B 8 kinacce — 68
yacoB (2 Jaca B Hefiento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COJEPXKXAHUE OBYUEHUA

7 KJIIACC

HavansHble moHATHS reoMmeTpuu. Touka, mpsMas, OTPE30K, JIyd. Yrou. Buuel
yrioB. BeprukansHple W CMeExXHBIE yribl. buccektpuca yrima.  Jlomanas,
MHOTrOYyroyibHUK. [lapannenbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OCeBOW cuUMMeTpuu. lIpumepsl
CUMMETPUU B OKPYKAIOILEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MMOMOLIBIO LIUPKYJISI U JIMHENMKH. TpeyroapHuK. BeicoTa,
MeuaHa, OMCCEKTpHCA, UX CBOMCTBA.

PaBHOOEIpeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. Hepasenctso

TPEYroJIbHUKA.

CBoiicTBa M TNPU3HAKK PaBHOOENPEHHOTO TpeyroibHuKa. [lpu3Haku paBeHCTBa
TPEYTOJIBLHUKOB.

CBONMCTBA M TNpPU3HAKU NApPAUIECIBHBIX NOpsMbIX. CymMMa yIJIOB TPEYTOJIbHHUKA.
BnenrHue yriel TpeyroyibHUKA.

[IpsmoyrosibHblid ~ TpeyrojdbHHK.  CBONCTBO  MEIHMAaHbl  MPSAMOYIOJIBHOTO
TPEyTrOJbHUKA, MPOBEAEHHOM K rurnoreHyse. IIpu3Haku paBeHCTBa NPSAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBencTBa B reoMerpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa O OojbIleM yrjie u OoJbIIed CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekrpuca yrna U cepeIuHHbBIA NEPIEHAUKYIISP
K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUEK.

OKpy>KHOCTb M KpYyTI, XOpAa U MaMeTp, UX CBOKCTBA. B3auMHOE pacnosiokeHHe
OKpYXHOCTH M mnpsMmon. KacarenpHas u cekymas K OKpYKHOCTH. OKpy>KHOCTB,
BIIMICaHHAasA B yroJ. BrimcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. Ilapammemorpamm, €ro npu3Haku U CBOMCTBA. YacTHble
cllydad NapajyieJorpaMMoB (MpPSIMOYTOJIbHUK, pOMO, KBajapaT), HMX MPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tparnenus, e€ CBOMCTBA U NMpu3Haku. [IpsMoyroapHas
Tpanenus.

Meron yasoenuss menmanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TeOpeMa O IPONOPLHOHAIBHBIX OTPE3KaX.
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Cpennue TMHUU TPEYToJbHHUKA U Tpanenuu. LleHTp Macc TpeyroapHuKa.

[Toqobue TpeyrogbHUKOB, Kod3pduuueHT mnomodus. IlpuzHaku mom00Us
TPEeyroJabHUKOB. [I[puMeHeH e MOo00MsI TPU PEIICHUH MTPAKTUISCKHUX 3a71ad.

CpoiicTBa momaneit reoMmerpuueckux Quryp. Dopmynsl S IUIOMIAAH
TpeyrojbHHKa, MapajmienorpaMmma, pomoda u Tpamneuuud. OTHOIIEHHE TUIOUIaAeH
oA0OHBIX (GUTYP.

Breruncnenue Tutomanei TpEyroJbHHKOB W MHOTOYTOJBHHKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHun
MPAKTHYECKHX 3ajad.

CuHyCc, KOCHHYC, TaHI€HC OCTPOTO yIia HpSIMOYTOJbHOTO TpPEyrojIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIMH YTJIOB B
30°,45° u 60°.

Brmcannbie U 1eHTpaidbHBIC YIIIBI, YTOJI MEXAY KacaTeIbHOW M XOPJAOW. YTIbI
MEXIy XOpJaMH M CeKylIuMU. BrucaHHble M ONHCaHHBIE YETHIPEXYTOJIBHUKH.
B3aumnoe pacrnonoxkenne nByx oOkpyxHocted. Kacanume okxpyxHocteil. OOmue
KacaTelIbHbBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYIIBI TPUBEACHUS.

Pemenne tpeyronbHUKOB. Teopema KOCMHYCOB M Te€OpeMa CHUHYCOB. Perienue
IIPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaodusi. [lomob6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa 0 MpoU3BENEHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (Moayiab) BEKTOPA, COHAMPABIEHHBIE BEKTOPHI, TPOTUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallin
HaJl BeKTopamu. PasioxeHne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopnunater Bektopa. CkajisipHOe NpPOU3BEIAECHUE BEKTOPOB, NPUMEHEHHE s
HAXOKJEHUs JUIUH U YTJIOB.

JIlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHS NPSIMOM U OKPYKHOCTH B
KOOpJIMHATax, NEPECEUCHHE OKPYKHOCTEW M NpsMbIX. MeTox KOOpAMHAT U €ro
IpUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJBHUKH. JlMHA OKpyX)HOCTH. ['pamycHass u paauaHHas
Mepa yTJila, BBIYMCIIEHNE JUIMH AYT OKpykHOCTeH. [ nomane kpyra, cekropa, cermMmeHra.
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JIBMOKEHUST TUIOCKOCTH M BHYTPEHHUE cUMMETpuH (uryp (3JIeMEeHTapHBIC
npeactasienus). [lapannensubiit nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHIY
oOydenwus B 7 Kjacce:

Pacno3naBaTh M3ydeHHBIE T€OMETPHUECKHE (PUTYPHI, ONPEACIATh X B3aUMHOC
PaCIIOJIOKEHUE, H300pakaTh TEOMETpUUECKHE (DUTYpBI, BBIMOJHATH YEPTEKU IO
YCIIOBUIO 3a7aud. M3MepsTh JIMHEWMHbIC W YIJIOBBIE BEIWYMHBI. Pemars 3agaun  Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe TpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYHH MPEIMETOB B peajibHOU
JKWU3HU, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3mepbl 3THX OOBEKTOB IO
MOPSIAKY BEJTUYHUHBL.

CTpouTh 4epTEkKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosnb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh MPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOANTH JIOTMYECKUE pACCYXKAECHUS C HCHOJB30BAHUEM T'E€OMETPUUYECKHUX
TEOpEM.

[Tomp3oBaThCs  TpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJBHOIO TPEYTrOJbHUKA, B
pPELIEHUU TEOMETPUUYECKHX 3a/1a4.

OnpenensiTe napauieIbHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekyas. OnpenensiTh MNapayIeIbHOCTh MPSIMBIX C IIOMOIIbIO PaBEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

Pemate 3aaun Ha KjeT4aTon Oymare.

[TpoBONUTH BHIYMCIICHUS] M HAXOJUTh YHCJIOBBIC U OYKBEHHBIC 3HAUCHUS YTJIOB B
F€OMETPUYECKUX 3aJadyax C HCHOJIb30BAHUEM CYMMBbl YIJIOB TPEYrOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX IIPU MEPECEUCHUH  IBYX
MapaJyIeTIbHBIX MOPSMBIX CEKyllleW. Pemare mpakTUyeckue 3aaud Ha HaXOXKICHUE
YIJIOB.

Bnamers mnoHATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEaeisiTh
OMCCEKTPUCY yIJIa M CEpPEAUHHBIN TMEPIEeHIUKYJSIP K OTPE3Ky KaK T'€OMETPUYECKUE
MeCTa TOYEK.

@opMynuMpOBaTh ONPEACIEHUS OKPYKHOCTA W Kpyra, XOpAbl H JHAMETpa
OKPYKHOCTH, IOJb30BATbCA HUX CBOWCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IIpH
pellIeHuu 3a1ay.
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Braners nOHATHEM ONMCAaHHOM OKOJO TPEYrOJIBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilomb3oBartbes (akrTamMum O TOM, 4YTO OHCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAOTC B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
IIEPIICHINKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsATMEM KacaTENbHOM K OKPYKHOCTH, IIOJIB30BATBCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

ITonb30BaTbCA NMPOCTEHIIMMH T€OMETPUYECKUMU HEPaBEHCTBAMM, ITOHUMATh WX
MPAKTUYECKUNA CMBICIL.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHME IMOCTPOCHHsI C TOMOIIBIO LHUPKYJId H
JIMHENKHU.

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS IIPOTPaMMbl Y4eOHOro Kypca K KOHIY
oOyueHus B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, TI0JIb30BATHCS
UX CBOMCTBaMU IIPH PELICHUU T€OMETPUUECKUX 3a1ad.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUEHUSI MENAaH TPEYroJbHUKA (LIEHTpa Macc) B
pELICHUH 3a4ad.

Bragers moHATHEM CpelHEW JMHUM TPEYroJbHUKA W Tpaleluuu, MPUMEHSTh HX
CBOMCTBA NPU PEUIEHUN TeoMmeTpudeckux 3anad. [lomp3oBarbes Teopemont Paneca wu
TEOPEMOI O IIPOMOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl PEIICHUS IPAKTUYECKUX
3a/1ay.

[IpuMeHsITh TpU3HAKK MMOJO0OMS TPEYrOJbHUKOB B PEIIEHUH TIE€OMETPHUUYECKHUX
3ajad.

[Tonb3oBaTbea  Teopemoil Iludaropa s pemieHHss TEOMETPUYECKUX U
pakTUYecKux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAKTUYECKHX 3a]ayax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIHHBI.

Bnagets NOHATUSIMU CHHYCA, KOCUHYCA U TAHT'€HCAa OCTPOTrO YIJia MPSIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU MOHITUSIMU JJIs PEILICHUS PAKTUUYECKUX 3a/1a4.

Boruncnsate (pa3auyHbIMH CHOCO0AMHU) IJIOWIAAb TPEYTOJbHUKA W IUIOIIAIH
MHOTOYTOJIbHBIX (pUryp (mosib3ysch, rie HEoOXOAUMO, KalbKyJasTopoMm). IIpumeHsTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3aJlayax.

BiiageTs NOHATHSMHM BIIMCAHHOIO W LIEHTPAJIBHOI'O YTJja, WCIIOJIb30BAaTh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIVIAX MEXKIY XOpAaMH (CEKYIIHMH) U YIJIe MEXy KacaTeJIbHON U
XOPZI0H MpH pelIeHUH FeOMETPUUECKUX 3aj1au.

Bnagerp mNOHATMEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATh CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELIEHUH 3a/a4.
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[TpuMeHsITh MOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJICITU
IUIe 337ad  peaqbHOW JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS  C
OpUMEHEHHEeM TOAO00Ms W  TPUTOHOMETpUHM  (MOJIB3YSICh, TlEe HEOOXOIUMO,
KAJIBKYJISITOPOM).

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHIY
oOydenus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX IMOMOIIBIO
pa3IMyHbIE BJIEMEHTHI IPSAMOYIOJBHOIO TPEYrOJbHUKA («PELIEHHE IPSIMOYIOJIBHBIX
TPEYroJIbHUKOBY»). HaxonuTe (C MOMOUIBIO KaJIbKYJATOpa) UIMHBI W YIJIBL IS
HETaOJMYHBIX 3HAYEHUI.

[lonb30BaTbes  (popMmynamMu TPUBEACHHS U OCHOBHBIM TpPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAXOXACHUS COOTHOIIEHMM MEXIy TPUTOHOMETPUYECKUMHU
BEJMYMHAMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB [IJISl HAXOXIEHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUU
r€OMETPUYECKUX 3a]ay.

Brnagete moHsATHMSMH NpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX Guryp. Ilonb3oBaThCcsl cBOMCTBaMU MOAOOMS MPOU3BOJBHBIX (DUTYp, YMEThH
BBIUUCIIATh JJUHBI U HAXOOUTh YIJIbI Yy NoA0OHbIX Quryp. Ilpumensars cBoiicTBa
no/o0us B MPaKTUUECKHUX 3a/adax. YMeTh MPUBOJAUTH MPUMEPHI MOJOOHBIX QUTYyp B
OKpPYXaIOIEM MHUpE.

[Tonb3oBaTbcad TEOpeMamMH O MPOU3BEIECHUU OTPE3KOB XOpA, O NPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpPAMH, MIOHUMATh UX TEOMETPUUYECKUA U (PU3MUECKHUI CMBICT,
OPUMEHATh HMX B PEIIEHUH TEeOMETPUYECKMX U (¢u3ndeckux 3anad. lIpumMeHsThH
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JIJIMH U YTJIOB.

[Tonb30oBaThbCd METOIOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSATH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiiageTs NOHATHAMU NPaBUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIJIUHBI
JyTU OKPY>KHOCTU U PaJMaHHON MEphl YIJia, YMETh BBIYUCIATH IJIOMIAb Kpyra U €ro
yactell. [[puMeHsTh MoTyYyeHHbIe YMEHUS B MPAKTUYECKUX 3a7a4uax.

Haxomute ocu (WM UEHTPHI) CHUMMETpPUM (QUTYyp, TPUMEHSATHb JBUKCHHS
IJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMaTHYECKUE MOJIETN
JUISL 337a4 PEaJbHOW MW3HM W IPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHUS  C
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MpPUMEHEHUEM TIOJIO0MS W
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

TPUTOHOMETPUUECKUX

byHKIHA

(MoOIB3YSICh,

rac
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC
Haumenopanue pasiena KonmuecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YHYaIOTUXCS
(TempI) Kypca 4acoB coaepKaHue
[Ipocreitmme 14 [Ipocrerimme @®opMyJIUPOBATH OCHOBHBIC MOHATHS U ONIPEACITICHHUS.
reoMeTpru4ecKue Purypsl u F€OMETPHYECKHUE Pacno3naBaTh U3yueHHbIE T€OMETpUUECKUE (QUTYPHI,
UX CBOMCTBA. MI3MepeHne OOBEKTHL. onpeaeATh UX B3aUMHOE PACIIOI0KEHUE, BBHINIOJIHATD
reOMETPUYCCKUX BEJITMYUH MHoroyrosnbHuK,

nomaHas. CMeXHbIE U
BEPTUKAJIBHBIE YTJIbI.
Pabora ¢
MPOCTEUIIINMHU
YepTeKaMHu.

N3mepenne TMHENHBIX U
YTJIOBBIX BEJIUYUH,
BBIYUCJIEHUE OTPE3KOB U
yTJIOB

YepTEK 0 YCIOBUIO 33/1a4U.

IIpoBoauTsh IpocTENIIE TOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U
JIMHEUKHU.

N3mepsaTh NMHEIHbBIE U YTIOBbIE BEIMYUHBI T€OMETPUUECKUX U
IPAKTUYECKUX OOBEKTOB.

Onpeneasith «Ha ria3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOIMTH TPYOYI0 OLIEHKY X Pa3MEpPOB.

PemaTp 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTp 3a1a4n Ha B3aMMHOE PaCIIONIOKEHUE TEOMETPUUECKUX
duryp.

IIpoBoauTs KiaccupuKalMiO YIJIOB, BBIYUCIATH
JUHEHHBIE W YIJIOBBbIE BEJIMYUHBI, MPOBOAMTH

HEO0OXOIUMBbIE J0Ka3aTeabHbIe paccykJIeHus.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU
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TpeyroabHuKU

22

[TonsiTe 0 paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTrp mapbl paBHBIX TPEYrOJbHUKOB HA TOTOBBIX
yepTekax (C yka3aHuEM IPU3HAKOB).
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MIEPBUYHbIC
MPEJCTABICHUS O
paBHbIX purypax. Tpu
MpU3HaKa paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€TMaHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MPOBEJAEHHON K
TUIIOTEHY3E.
PaBHoOenpennsie u
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBa
paBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencra B
r€OMETPUH.
IIpssMOyTronbHBIN
TPEYTOJbHUK C YIJIOM
B 3000

BoiBoAUTH clieIcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB. DOpPMYJIMPOBATH
ONpPEIEIEHUS: OCTPOYTOJIBHOIO, TYNOYTOJIBHOTO,
PSIMOYTOJILHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BRICOTHI, MEIUAHBI
TPEYTOJIbHUKA; CEPEIUHHOIO MEPIICHANKYIISIpa OTPE3KA;
NEePUMETPA TPEYTOJIbHUKA.

®opMyIMpPOBATh CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA.

Crpourh depTexu, pemiaTb 3a4a44 C  [TOMOIIBIO
HAXO0>XJICHUS] PaBHBIX TPEYTOJIbHUKOB.

IIprMeHATH PU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX
TPEYroJIbHUKOB B 33/1ayax.

Hcnoan3oBath 1HUPPOBBIE peCypchl AJAsl HCCIAEAOBAHUSA
CBOMCTB M3y4aeMbIX (HUryp.

3HAKOMHUTBHCS ¢ HCTOPHEH PA3BUTHUS TEOMETPUU
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[lapannenbHbie MPSMBIE,

CyMMa yTJIOB TPEYrOJbHUKA

14

[TapamenbHbie
IpsIMBIE, UX CBOMCTBA.
Hakpecr nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
o0pa3oBaHHbIE TPH
MEPECCUCHUH
HapaJJIeNbHBIX IPSIMBIX
cexyuieil). [Ipu3znax
napaJJIeIbHOCTH
IPSIMBIX Yepe3
PaBEHCTBO PaCCTOSIHUN
OT TOYEK OJJHON
pSIMOM 10 BTOPOU
npsimoii. Cymma yrioB
TPEYrOJIbHUKA.
Brennue yribl
TPEYrOJIbHUKA

D®opMyJIHPOBATH MOHATHE ITAPAIIIETBHBIX PAMBIX,
HAXOAMTH NPAKTUYECKUE TPUMEPHI.

M3yuyaTh cBOWCTBA YIJIOB, 00pa30BAHHBIX MPU MTEPECEUECHUH
napajulebHBIX NpsMBIX cekyuieil. IlpoBoauts
A0KA3aTeJbCTBA NAPALIEIBHOCTH JBYX MPSAMBIX C TOMOIIBIO
YIJ10B, 00pa30BaHHbIX MPU NEPECEUECHUN ITUX MPSAMBIX TPEThEU
MIPSAMOM.

BeI4HCISATH CyMMY YIJIOB TPEYTOJIBHUKA U MHOIOYI'OJIBHUKA.
HaxoauTh yucioBble 1 OYKBEHHbIE 3HAUEHHS YIJIOB B
Ir€OMETPUYECKUX 3a/1a4ax C UCIIOJIB30BaHUEM TEOPEM O CyMME

YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA. 3HAKOMHUTBHCH C
HUCTOPHUeE pa3BUTUS TEOMETPUN
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OKpy>KHOCTb U KpYT.
['eomeTpruueckue

MOCTPOCHUS

14

OKpy>XHOCTb, XOpAa U
JMaMeTp UX CBOMCTBA.
KacarenpHas
OKPYXHOCTH.

OKpyX HOCTb,
BIIMCAHHAS B YTOJL

®opmyIHpPOBaThH ONpeieTeHusl: OKPY>KHOCTH, XOP/IbI,
JMaMeTpa M KacaTelbHOU K okpykHocTH. M3yuaTh nx
CBOMCTBA, NPU3HAKH, CTPOUTDH YEPTEXKH.
HccaenoBathb, B TOM YUCIIE HCNIOJIB3Ysl HU(POBbIE pecypcehl:
OKPYHOCTb, BIUCAHHYIO B YTOJI; LIEHTP OKPYKHOCTH,
BIIMCAHHOM B yT0JI; PABEHCTBO OTPE3KOB

ITonsitue o I'MT,
MIPUMEHCHUE B
3a/1a4ax.
buccexrpuca u
CEepEIMHHBIN
NEPHEHIUKYJIAp Kak
reOMETPUYECKUE
MECTa TOYEK.

OKpyX HOCTb,
OTNIMCAaHHas OKOJIO
TPEYTrOJIbHUKA.
OKpy>XHOCTB,
BIIMCAHHAs B
TPEYTOJIbHUK.
[Ipocreiimue 3amauun
Ha MOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats MeToa I MT s qokasarenbcTBa TEOPEM O
nepeceuyeHur OUCCEKTPHUC YTIIOB TPEYTOJIbHUKA U
CEepEAMHHBIX MEPICHANKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomolpo I'MT.

OBJiageBaTh NOHATUSIMH BIIMCAHHON M ONTMCAHHOM
OKPY>KHOCTEH TPEyroJibHUKa, HAXOAUTh [IEHTPHI ITUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 3a1a4U HA MOCTPOEHHUE: YIJIA, PABHOIO
JTAHHOMY; CEPEIUHHOIO IMEPIEHANKYJIApA JAHHOTO OTPE3Ka;
MPAMOM, TPOXOJAIIEH YePe3 JaHHYIO TOUKY U
MEPIEHANKYIIPHON TaHHON TIPSMOI; OMCCEKTPHUCH JAHHOTO
yIJIa; TPEYTOJBHUKOB 10 PA3JIMYHBIM AJIEMEHTAM.

3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU
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[ToBTOpEeHue, 00600IIeHNE

IloBTOpEHHE u

Pemarn 3aJla9i Ha MIOBTOPCHUC, NJIJIIOCTPHUPYIOIIUEC CBA3U

3HAHUI 0606IIeHNe OCHOBHBIX | MY PasIMYHBIMU YaCTAMHU Kypca
MOHITUA W METOJIOB
Kypca 7 kiacca

OBILEE KOJIMYECTBO 68

YACOB IIO

[TPOITPAMME

8 KUIACC

HaumeroBanue pasgena | KommdecTso OcHOBHBIE BUBI AEATEIBHOCTU 00yUYaAOLIUXCS
OcHOBHOE conepKaHue
(Tembl) Kypca 4acoB
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UeThIpEXyTOIBHUKN

12

[lapannenorpamm, ero
IIPU3HAKHA U CBOMCTBA.
YactHble cinyyau
napajijieIorpaMMoB
(IpAMOYTOJIBHUK, POMO,
KBaJIpar), X MPU3HAKU
Y CBOKCTBA.

Tpanenns.
PaBHoOOKas 1
PSIMOYTOJIbHAS
Tpaneuuu. Meton
YABOCHUS

MEUaHBI.
I{enTpanpHas
CUMMETPHUS

M300paxxaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJBHUKH

pa3HbIX BHUJOB U HUX DJJIeMEHTbl. MOpMyJIHPOBATH
onpeaeJIeHus: napasienorpaMmma, — NpPSAMOYTOJIbHUKA,
pomba, KBagpara, Tpamneluu, paBHOOOKOW TpameiuH,

HIPSIMOYTOJIBHOM Tpaneuu.

Jloka3pIBaTh W HCHOJB30BATH INPH PpeELICHHWH 3a1aY
MPU3HAKU U CBOMCTBA: apaJljIeIorpaMma,

NpsMOYTOJIbHUKA, poM0a, KBaJpaTa, Tpaneuuu, paBHOOOKOH
Tpaneuuu, NpIMOYyroJbHOM Tparneuuy.

IIpuMeHATL MeTO YJIBOCHUS MEIUaHbl TPEYTOJIbHUKA.
Hcnonb3oBate 1u(dpoBbIe pecypchl s HCCIEIOBAHUS
CBOMCTB M3y4aeMbIX (QUTYD.

3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

Teopema Pasneca u Teopema
0 PONOPLUHUOHATIbHBIX
OTpe3Kax, MoJ00HbBIC

TPEYrOJIbHUKHU

15

Teopema Paneca u
TeopemMa

O MPOIOPLUOHAIBHBIX
orpeskax. CpenHsis
JIMHUS TPEYTOJIbHUKA.

IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO LUPKYJIS U JIMHEUKH
C UCII0JIb30BaHue Teopembl Daneca U TEOpEeMBl O
MIPOIIOPLUHOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOIMOPUHUOHAIBHBIN OTPE3OK.

HpOBOl[I/ITb A0Ka3aTeJIbCTBO TOrIO, qTo MEIUaHbI
TPCYT'OJIbHUKA IIEPCCCKAIOTCA B OHHOﬁ TOYKEC, U HAXOAUTDH
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Tpaneuus, e€ cpeauss
JIMHUSL.

[IponopuroHaIbHBIE
orpesku. LlenTp macc
B TPEYTOJIbHUKE.
[TonoOHbIe
TPEYroJbHUKU. Tpu
npuU3HaKa noaoous
TPEYTOJIbBHUKOB.
[Ipumenenune
noaoOust mpu
peLIeHUH
MPAKTUYECKUX 3a/1a4

CBsI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEIUAHBI JICTATCSA TOUKOU UX TIEPEeCCUCHUS.

HaxoanTh mogo0HbIE TPEYTOIBHUKHA HAa TOTOBBIX YEPTEKAX C
yKa3aHUEM COOTBETCTBYIOIINX MPU3HAKOB 1mo00us. Pemarb
3a/1a4d Ha MMO00HBIC TPEYTOIHHUKU C TIOMOIIBIO
CaMOCTOSITEIILHOT'O IMIOCTPOCHUS YepTekKeH U HaX0XKICHUS
MOA0OHBIX TPEYTOJIbHUKOB.

IIpoBoauTH J0KAa3aTEJLCTBA C MCIIOI30BAaHUEM MPU3HAKOB
IOJ00HS.

Jloka3pIBaTh TPH MIPU3HAKA ITOI00MS TPEYTrOJIbHUKOB.
IIpuMeHSATH MTOTyYEHHBIC 3HAHUS TIPH PEIICHUN

r€OMETPUYECKHUX U MPAKTUYECKUX 33/1a4. 3HAKOMHMTbCS
C UCTOPHEH pa3BUTUS T€OMETPUN

[1nomans. Haxoxnenne
MJIOIAJEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaay nofo0HbIX PUryp

14

CBolicTBa IIOIAEN
r€OMETPUYECKUX
buryp. ®opmynsl
JUTS TUTOIIAIN
TPEYTOJIbHUKA,
napasjeaorpaMmma,
Tparneuuu.
Brruncnenue
MJIOIIAZEN CIIOKHBIX

dburyp.

OgiageBaTh NePpBUYHBIMH MPEACTABIECHUSIMU 00 0011eH
TEOpHH IIOIAaU (MEpPBI), (POPMYITUPOBATH CBOMCTBA
TJIOILIA/M, BBISICHATh UX HAIJISIAHBINA CMBICI. BhIBOAUTH
(dbopMyIIbI IITOMIAAN MapajieiorpaMMa, TPEYroJIbHUKA,
Tpaneuuu u3 GopMyIibl IIIOIMIAIU IPIMOYTOJIbHUKA
(kBagpara).

BoiBoauTh (OpMYIIBI MIIOMIATN BBITYKIOTO
YEeTHIPEXYTOJIbHUKA YepPe3 TUArOHAIU U YroJl MEKIAy HUMH.
Haxoante miomanu ¢puryp, n300pa>k€HHBIX Ha KJIETYATOM
OyMmare, HCNOJIL30BaTh pa30oueHue GUTyphl HA YaCTH U
JOCTPavBaHHUE.
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[Tnomanu ¢uryp Ha
KJIeT4aTol Oymare.
[Tnomaau nog00HbIX
¢buryp. 3agaum c
MPAKTUIECKUM
CoJIep KaHUEM.
Pemenue 3amau ¢
MTOMOIIIBIO METOIa
BCIIOMOTaTENIbHON
TIJIOTIATA

Pa3oupath npuMepbl HCTIOIL30BAHMS BCIOMOTATEILHOM
TJIOMIA M JIJISI PEIICHHSI TeOMETPHUUECKUX 3a/1ad.
HaxoauTtsb riomaam mo00HeIX Guryp.

BbI4ucJATh MJI0MAaaM pa3IMdHbIX MHOTOYTOJBHBIX (pHUTYD.

Pemarts 3agaum Ha MJI011a/1b C MPAKTUYECKUM
coaepKaHUEM
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Teopema [Tudaropa u
Havajga TPUTOHOMETPHHU

10

Teopema [Tudaropa, u
€€ MPUMEHEHHUE.
Omnpenenenue
TPUTOHOMETPHICCKUX
GbyHKIIUH OCTPOTO
yTiia IPsIMOYTOJIEHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHSI B
PSIMOYTOJIbBHOM
TPEYTOJIbHHKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

Jloka3piBaTh Teopemy [ludaropa, ncnonbzoBarsb e B
IIPAaKTUYECKUX BBIYUCICHUSX.

PopMyIMPOBATh OINPEICIICHUS] TPUTOHOMETPUYECKUX
(GyHKIUI OCTPOro yriia, NPOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKAE COOTHOLIEHUS B
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccienoBatb  COOTHONIEHMS  MEXKIYy CTOPOHAMH B
MIPSMOYTOJIBHBIX TPEYTOJBHUKAX C yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMyIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOKIECTBO TSI HAXOKIACHUS
COOTHOIIIEHUI MEXTy TPUTOHOMETPUUYECKUMU (DYHKLHSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH MONy4YEHHBIE 3HAHUS M YMEHHS IpU PELICHUN

IMPAKTUYCCKUX 3ada4.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU
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YTIbl B OKPY>KHOCTH.
BricanHble U ONMCAaHHBIC
YETBIPEXYTOJbHUKH.
KacarenbHbie K
okpyxHocTH. Kacanue
OKPYKHOCTEM

13

Bnucannsie n
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXKTY
KacaTeJabHOU U
XOPAOU. YTIIBI MEXKITY
XOpJlaMu U
CEKYIIIUMH.
Bnucannbie u
OITMCaHHbBIC
YETBIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Tpumenenune s3Tux
CBOWCTB IpH
pelIeHUN
F€OMETPUUECKUX
3aj1a4.

B3aumnoe
PAacCIoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacarenbpHble. Kacanue
OKPYKHOCTEU

®opMyJIMPOBATH OCHOBHBIE OIIPE/ICIICHUS], CBA3aHHbBIE C
yriaamu B Kpyre (BIIMCAaHHBIN yTroJl, IEHTPAJIbHBIN YIrodm).
HaxoauTh BrMCaHHBIE YTIIbI, ONUPAIOLIUECS HA OJIHY JIYTY,
BBIYHUCJISATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI
O LIEHTPAJIbHOM YTJIE.

HUccaenoBathb, B TOM YUCIIE C TOMOIIBIO IU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONMCAHHBIE YETBIPEXYTObHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnonb30BaTh 3TH CBOMCTBA U ITPU3HAKU IIPU PEILICHUH
3aj1a4
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[ToBTOpeHue, 0600IICHNE

IToBTOpEHME OCHOBHBIX

PemaTh 3agaum Ha NOBTOPEHUE, WILTIOCTPUPYIOILINE CBSI3U

3HaAHUU MEXY pa3InYHbIMU Y4acTsIMU Kypca
MOHATHH U METOZIOB
KypcoB 7 U 8 KJIaccoB,
00001IeHNEe 3HAaHUHT

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME

106



9 KVIACC

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHIHXCH

Pemenue TpeyroibHUKOB

dbynkuumii yrinos ot 00

1o 1800. ®opmyisl
npuseneHus. Teopema
KOCHHYCOB, TEOpEMa
CHUHYCOB. Pemienue
TPEYrOJIbHUKOB.
IIpakTnueckoe
PUMEHEHUE
JIOKa3aHHBIX TEOPEM

HaumenoBanue paznena | Konuuectso
OcHOBHOE coepKaHne
(TeMsr) Kypca 4acoB
Tpuronomerpus. TeopeMbl 16 @opMyJIUpPOBaTH  ONpeJeJieHHsl  TPUTOHOMETPHUUYECKHUX
Onpenenenue .
KOCHHYCOB ¥ CHHYCOB. (GYHKIAN TYTIBIX U TIPSIMBIX YTJIOB.
TPUTOHOMETPHICCKUX

BoiBoguTh TEOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
pagnycoM OMMCaHHOW OKPY>KHOCTH).

BeiBoauTh (popMyJIbI NI BHIYUCICHHUS IJIOIIAAEH €
HCMO0JIb30BaHNEM TeopeM TPpUroHomMeTpum (dhopmyia
IJIOIIAIA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEKTY
HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
JTMArOHAJIU U YTOJI MEXy HUMH).

Pemiates TpeyroabHUKH.

PemiaTes npakTuyeckue 3aaun, CBOASIIMECS K
HaXO0XJCHUIO Pa3JIMYHbIX JIEMEHTOB TPEYTOJIbHUKA
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[IpeobpazoBanue Mo100usl.
MeTtpuueckue
COOTHOITICHUS
B OKPY>KHOCTH

10

ITonsatue o
npeodpa3oBaHUM
MOJI00uS.
CoOTBETCTBECHHBIC
2JIEMEHTHI NOJOOHBIX
¢buryp. Teopema o
MIPOM3BEICHUH
OTPE3KOB XOPJ,
Teopema

OcBauBaTh NOHATHE PEOOPA30BAHUS TIOI00US.
HccaenoBaTth OTHOIICHUE TMHEWHBIX 3JIEMEHTOB QUTYP TIPH
npeoOpa3oBaHUM MOI00USI.

HaxoauTth npuMephl MoJ00us B OKpY>KaroIen
JIEHCTBUTEILHOCTH.

BbIBOAUTH METPUUECKHE COOTHOMIECHUS MEXIY OTPE3KaMH
XOp7, CEKYIINUX U KacaTeIbHBIX C UCIOJIb30BAaHUEM
BIIMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJbHUKOB. Pemath
TCOMETPUYECKHE 3a/1aU1 1 33JIa4U U3 PCATbHON KU3HHU C
UCIIOJIb30BAaHUEM MTOI0OHBIX TPEYTOJILHUKOB

O TIPOU3BEACHUM
OTPE3KOB CEKYIIHX,
Teopema O KBajpare
KacaTeJIbHOM.
[Ipumenenue B
pelIeHUN
F€OMETPUUECKUX
3a7a4

108



Bekropsl

12

Omnpenenenue
BEKTOPOB, CIIOKEHNE
Y BBIYUTAHUE
BEKTOPOB, YMHOKECHHE
BEKTOpa Ha YKCIIO.
Pu3nyecKu u
r€OMETPUYECKHUI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
0 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunater
BekTopa. CKaJsIpHOE
MPOU3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HaMpaBiICHHbIE OTPE3KHU,
HCCJIe0BAaTh T€OMETPUYECKUN (TIEpeMeNIeHUE) U
bu3ugeckuii (Criia) CMBICIIBI BEKTOPOB.

3HaTh omnpeneseHUs1 CyMMbI U pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpA Ha YUCJIO, HCCJIe10BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ITHX OTIEPAIIHA.
Pematb reomMeTpuiecKue 3aa4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOD IO JBYM HEKOJUIMHEAPHBIM
BEKTOpAM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEJECHNUE BEKTOPOB,
BbIBOJUTH €r0 OCHOBHbBIE CBOMCTBA.

Buruncasite cymMMy, pa3HOCTh M CKaJSIPHOE TPOU3BEICHUE
BEKTOPOB B KOOpJAMHATAX.

HpI/IMeHﬂTb CKaJIIPHOC IIPOU3BCACHUC JJISI HAXOXKIACHUSA
JJIMH U YI'JIOB
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PUMEHEHUE JUISL
HaXOXJEHUS JJIUH U
yrioB. Pemenue 3anau
C IIOMOIIBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB TUTS
peleHus 3a1a4
bu3ukn
JlexkapToBbI KOOPIMHATHI JlexapToBbl OcBauBaTh NOHATHE NIPSIMOYTOJIBHON CHCTEMBI KOOPAMHAT,

Ha IINIOCKOCTH

KOOPJAMHATHI TOUEK Ha
IJIOCKOCTH.
YpaBHEHHUE TPSAMON.
YpaBHEeHHE
OKPY’KHOCTH.
Koopannatel Touek
NepeceyeHus
OKPY>KHOCTH U
MPSIMOM.

Meton KoOpAMHAT MpU
pelieHnu
r€OMETPUYECKUX
3a/1a4, MPaKTUIECKUX
3a1a4

JEKAPTOBBIX KOOPJINHAT TOYKH.
BbIBOAMTH YpaBHEHHUE NIPSAMON U OKPYKHOCTH. BblaeasTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LIEHTpa U paguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTp 3aqaum Ha HAXOXKIEHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBath CBOICTBA YIII0BOro KO3 pUIIMEHTa MPSIMO
IIPYU PELIEHUU 33124, JIJIs1 ONPEAEIICHUS PACIIOIO0KEHUS
IIPSIMO.

IIpuMeHATH KOOPAUHATHI IPU PELICHUH T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaTHCA 1151 TOCTPOEHHUS U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS TEOMETPUN
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[IpaBriIbHBIE
MHOTOYTOJIbHUKU. JlnHa
OKPYXHOCTH U TIOIIA]b
Kpyra. Beraucienue
TIOIIAICH

[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
Yucmo 0. Jnuna
OKPY>KHOCTH, TyTH
OKPYXHOCTH.

Panunannas mepa yria.

ITmomane kpyra,
CEKTOpa, CErMEHTa

D opMyJIUPOBATH ONPEACIECHNE NPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JICMEHTHI.
IHoab30BaThHCHA MOHATUEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C MTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIpee/siTh
yucno O, nuny nyru u paguannyro mepy yria. IlpoBoaurts
nepexoja OT paJuaHHON MEphI yrila K IpaAyCHOM U
Ha00OpOT.

OmnpenensiTthb 1JI0MIAIb KPyTa.

BoiBoguth popmy.ibl (B TpaycHON U paiuaHHON Mepe) IS
JUIMH JIyT, TUIOLIAJAEH CEKTOPOB U CETMEHTOB.

Boruucasite miomanyd Guryp, BKIFOYAIOMUX AJIEMEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTh 1uiomaay B 3aj1a4ax peajibHOW KU3HU

JIBM>KEHUSI TITTIOCKOCTH

[ToHsiTHE O ABUXKEHUH
IJIOCKOCTH.
[TapannenbHbI
MIEPEHOC, TOBOPOT
IIpumenenue npu
pELICHUN 3a1a4

Pa30upars npumepsl, WIUTFOCTPUPYIOIIUE TOHSITUS
JIBUKEHUS.

DopMyJTHPOBATH ONIPEACICHUS NTAPALIEIBHOTO IEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpHUU. BBHIBOAUTH NX CBOMCTBA,
HAXOAMTh HEMOJBUKHBIE TOUKH.

HaxoauTh EHTPBI U OCH CHMMETPHI MMPOCTEUINUX GUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh NPUMEPHI).
Hcnonb3oBaTh 715 MOCTPOSHUS U UCCIEI0OBAaHUIN LIU(PPOBBIE

pecypcbl
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[ToBTOpenue, 06001IeHNE,
CHCTEMaTU3aIHs 3HAHHIA

[loBTOpEHNE
OCHOBHBIX IIOHATHN U

OnepupoBath NOHATHAMM: QUTypa, TOUKA, IpsMas, yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
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METOZIOB KypCOoB 7—9 TPEYTOJIbHUKY, IPIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMaHa,
OMcceKTpuca 1 BbICOTA TPEYTOJIbHUKA, TApAIIIEIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPAINlEUUs; OKPY>KHOCTb,

KJIaCCOB, 0000IIEHNE U

CUCTEMAaTHU3aLIHS

AHAHL. KacaTelibHas, PABEHCTBO U M0100Me QUTYP, TPEYTOILHUKOB;

Tpocreiimme napauieIbHOCTh M MEPIEHANKYISAPHOCTD MPSAMBIX, YTOJI
MEXTy IPSMBIMU, CAMMETPHS OTHOCUTEIBLHO TOUKH U

r€OMETPUYECKUE

NpsIMOM; JIJTMHA, PACCTOSTHUE, BEJIMUMHA YIJIa, IUIONIAb,
IEPUMETP.
Hcnoab3oBath popMyJibl: IEPUMETPA U TIIOMIAIN

burypsl 1 ux
cBoricTBa. Mzmepenue

r€OMETPUYECKHUX

MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M ILTOIIAIN KPyTa,
BEJINYMH. .

00BbEMa MPSMOYTOJILHOTO MapaljIesIeUIea.
TpeyroinbHUKH.

OnepupoBaTbh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
[TapautenbHbIe 1

MIEPIIECHINKYJIIPHBIE
IIpsIMBIE.

KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJI5
IIPEJCTABJICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX MPEIMETOB.

OKpy»XHOCTb U KpPYT. 5
TeoMeTputeckue PemaTe 3a1a4M Ha IOBTOPEHUE OCHOBHBIX IIOHATHH,
nocTpoerus. Yropl | WITIOCTPALMIO CBA3EH METY PA3IMIHBIMU HaCTIMU Kypea.
OKPYKHOCTH. Bb10uparh MeTO] 11 pEeLICHNS 3a1a4u.

Brnucagusie u Pemarpb 3agaum u3 HOBCC}IHCBHOﬁ KN3HU

ONMCAHHBIE
OKPY’KHOCTH
MHOTI'OYT'OJIbHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeTpIpEXyTOIBbHUKMY.
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Brucanubie
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Y OIIMCaHHbIC
YEThIPEXYTOJIbHUKHU.
Teopema [Iudaropa u
Havasa
TPUTOHOMETPUH.
Pemienne o0mx
TPEYTOJIBbHUKOB.
IIpaBuibHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanms
MIJIOCKOCTH.
JBmxenus. [TomoOue.
Cummerpusi.
ITmomanp.
Brruncnenune
romanen. [nomanu
noJ00HBIX (Uryp.
JlexapToBbl
KOOPAUHATHI Ha
IJIOCKOCTU. BekTopsl
Ha MJIOCKOCTHU

OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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PABOYAS TIPOI'PAMMA VYYEBHOI'O KYPCA «BEPOATHOCTbh H
CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HHPPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OO0JBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS TPAKTHUECKUX MPUI0KEHHUH, TaK U UX POIIU
B 00pa3oBaHUM, HEOOXOJIMMOM KaXJIOMy ueloBeKy. Bospacraer umcio mpodeccuii,
Ipy OBJAJICHUU KOTOPBIMH TpedyeTcss xopolas 0a3oBasi MOJArOTOBKa B 00JiacTu
BEPOATHOCTH U CTaTUCTHKH, TaKasl MOATOTOBKA Ba)KHA ISl TPOJOJIKEHHSI 00pa30BaHUs
U JJI YCOEIIHOW MPOQEeCCHOHAIBHON Kapbephl.

Kaxip1i1 4esnoBek MOCTOSIHHO MPUHUMAET PEIICHUSI Ha OCHOBE UMEIOIINXCS Y HETO
JAHHBIX. A JUisi 00OCHOBAHHOTO TPUHATHUS PEIICHUS B YCIOBUAX HEIOCTaTKa WIIU
n30bITKa WHGOPMALIUM HEOOXOJMMO B TOM YHCJIE XOpouo CcHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

HIMeHHO MOATOMY OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y 00YUAIOIIUXCS
(GYHKIMOHATIBHYIO TPaMOTHOCTB, BKJIIOYAIONIYI0 B ce0si B KayeCTBE HEOTHEMIIEMOU
COCTaBIISIIONICH YMEHUE BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh HH(OPMAIIHIO,
MIPEICTABIICHHYIO B Pa3JIMYHBIX (pOpMax, TOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peasibHbIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
PacyYETHL.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH MpPHHIMIIAMU cOOpa, aHanmu3a |
NpEICTaBICHUS JAaHHBIX U3 Pa3NIW4HbIX cdep JKU3HM O00IIecTBa M TOCyAapcTBa
npuoOmiaeT oO0ydyaromuxcs K OOIIECTBEHHBIM HHTEepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH Ppa3BMBACT HABBIKM OpraHU3aluud Iepedopa W Tojacuéra dHcia
BAapHAHTOB, B TOM YHWCJIE B MPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoB co3maéT MatemMaTHueckuii GyHIaMEHT Ui (GOPMUPOBAHHUS KOMIICTCHIIMHA B
obnmactu wuHPOpMAaTUKH W MUGPPOBBIX TexHOJOTWHA. [Ipw W3ydeHWUM CTaTUCTUKU U
BEPOATHOCTH OOOTAIIAOTCsl MPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHOM KapTUHE
MHUpPa ¥ METOJaX €ro UCCIeI0BaHMs, (GOPMUPYETCS MOHMMAHUE POJIM CTATUCTHKHU KaK
UCTOYHUKA COIMAIbHO 3HAYMMON WHGPOpPMAIMM ¥ 3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILICHUS.

B cooTBercTBUM ¢ JAaHHBIMH IIEJISIMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTaTUCTHKA» OCHOBHOI'O 00IIEro 00pa30BaHus BBIACIEHBI CIEAYIOLINE
coJiepkaTesibHO-MeTonuuecke JuHuu: «llpeacTaBieHre MaHHBIX M ONUCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «iaemMeHThl KOMOMHATOPHKWY», «BBeaeHue B Teopuio
rpadoBy.
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Conepxanue nuHun «lIpeacTaBineHre JaHHBIX M ONUCATENIbHASI CTATUCTUKA»
CIIy’KUT OCHOBOM JjIs1 (POPMHPOBAHUS HABBIKOB PAOOThI ¢ MHPOPMALIUEH: OT YTCHUS U
UHTEpHpeTanuu uHGOpPMAIUU, MNPEJACTAaBICHHON B TaliuIlaXx, Ha AMarpamMmax u
rpajukax, m0 cOopa, MpEACTaBICHUS M aHajdM3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTHUYECKUX XapaKTEPUCTHK CPEIHUX W paccenBaHus. Pabortas ¢ JgaHHBIMH,
oOydJaromniyecsi ydaTcsi CUMTBIBAaTh M HHTEPIPETHUPOBATH JaHHBIC, BBIIBUTATb,
apryMEHTUPOBATh M KPUTHUKOBAaTh IMPOCTEHINME THUIOTE3bl, Pa3MbIIUIATh HaJl
dbakTopamMu, BBI3BIBAIONIMMU HW3MEHYMBOCTh, W OIICHUBATh WX BIMSHHEC Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTyuTHBHOE TMpENCTABICHUE O CIYyYaWHOW W3MEHYMBOCTH, UCCIEIOBAaHUE
3aKOHOMEPHOCTEN W TEHAECHUUW CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IJIA U3YyYCHHS
TEOpPUU BEpOATHOCTEH. boJibilloe 3HAaUEHNE UMEIOT MPAKTUYECKUE 3a/IaHMs], B YACTHOCTHU
OMBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00MS CIy4aifHOTO COOBITHS.
[Tpu n3yyenun yueObHOro Kypca o0yJaroniuecss 3HaKOMATCS € MPOCTEUIIUMU METOIaMU
BBIYUCJICHUS BEPOSITHOCTEN B CIIy4alHBIX DJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIONIUMU CTaBUTHh U
pemaTth 6oJee CoXKHbIE 3a7aun. B yueOHbIN Kypc BXOJSIT HAYaJIbHBIE MPEACTABICHUS
O CITy4alHBIX BEJIMYMHAX M UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaloOIIUXCS  C
MHOYKE€CTBAMU M OCHOBHBIMHU OIE€pallMsIMU HaJ MHOXECTBAMHU, PACCMATPUBAIOTCS
npUMeEpPbl TPUMEHEHHS [JIsl PeIIeHUs 3a/lad, a TakKe HCIOJIb30BaHUS B JPYTHX
MaTeMaTHYECKUX Kypcax U YUeOHBIX MpeaMeTax.

B 7-9 knaccax wusydaercsi yueOHbI Kypc «BeposSTHOCTH M CTaTHUCTHKA», B
KOTOpBIM BXOoAAT paznensl: «lIpencraBieHue NaHHBIX W ONMCATEIbHAs CTATHUCTHKAY,
«BepoaTrHocThy», «DIeMEeHTh KOMOMHATOPUKWY, «BBenenue B Teoputo rpadosy.

OO0miee 4YMCIO 4YacOB, PEKOMEHJOBAHHBIX JJIi HW3Y4YeHUsT Yy4eOHOro Kypca
«BeposiTHOCTh M cTaTucTUKa», — 102 vaca: B 7 kinacce — 34 yaca (1 yac B Henento), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 vaca (1 yac B Henento).

COAEPKAHUE OBYUEHUSA

7 KUIIACC

[IpeacraBnenrie JaHHBIX B BHUJAE TaOJWl, AMarpamm, rpapukoB. 3aroiaHEHHUE
Ta0NHIl, YTCHHE W TIOCTPOCHHE AUarpaMm (CTOJOMKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanmbHBIX MpoIeccoB. M3Bneuenne wHGOpMAMKM U3 AWArpaMM U
Ta0JINIL, UCTIONB30BAHNE U UHTEPIPETALIMS TaHHBIX.
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OnucarenpHasi CTAaTUCTHKA: cpenHee apupMeTHYecKoe, MeIHaHa, pa3Max,
HaumOoJIbllIeE W HauWMEHbIllee 3HauYeHHs Habopa YMCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CrnyyaiiHbIl SKCTIEpUMEHT (OMBIT) U CiIydaiiHoe coObITHe. BeposTHOCT 1 yacToTa.
Ponp MaioBepOSTHBIX U IPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIC U B OOIIECTBE.
MoHera u urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, Bepumna, pedpo. Crenenb BepuinHbl. Yuciao péoep U cyMMapHasi CTENEeHb
BepmvH. [IpencraBnenue o cBsizHocTy rpada. Lemm n nukiel. [Tytu B rpadax. O6xon
rpada (3iinepoB myTh). [IpencraBienue 06 opueHTUpPOBaHHOM rpade. Pemenne 3amaq ¢
MTOMOIILIO TpadoB.

8 KJIACC

[IpeacraBienue naHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, OJAMHOKECTBO. Onepanyu HaJl MHOKECTBAMMU:
oObeMHEHUE, TepeceueHune, aononHenre. CBoiicTBa omnepauuii HajJ MHOXKECTBaMU:
NIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPEIEIUTENBHOE, BKIIIOUEeHHs. Vcnoap30Banne
rpauyeckoro MpeACTaBICHUS MHOXECTB JUIsl ONHMCAHMUS pPEabHbIX IPOIECCOB U
SBJICHUH, TIPU PEIICHUH 3a/1a4.

N3mepenne paccemBaHus HNaHHBIX. Jlucnepcuss W CTaHOAPTHOE OTKIIOHEHUWE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DOneMeHTapHbIe COOBITUS ciydaitHoro omnbita. Ciyualinbie coObiTHsI. BeposiTHOCTH
coObITUH. OMBITHl C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. CllydalHbIH
BbI0Op. CBA3b MEX]y MAJIOBEPOSITHBIMHA M MPAKTUYECKU TOCTOBEPHBIMU COOBITHUSIMU B
pUpOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JE€pEBbEB: E€IWHCTBEHHOCTh IYTH, CYLIECTBOBAHHWE BUCSYEH
BEPILMHBI, CBSI3b MEXKAY YMCIOM BepUIMH M uuciaoM pédep. IlpaBuno ymHOKEHUS.
Pemienue 3a1au ¢ momotibio rpados.

[IpotuBomnomnoxueie coObITHs. Junarpamma Diinepa. O0beIMHEHNE U NTEpECECUCHHE
coobrTiii. HecoBmecTHbie cOOBITHS. DOpMysia CIOKEHHUSI BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBuimo ymuoxenus. HesaBucumbie coObiTusi. IlpencraBienue
DKCIEPUMEHTAa B BHJE JepeBa. PelieHue 3agay Ha HaXOXKICHHUE BEPOSITHOCTENM €
MOMOIIIBIO JIEpEBa CIy4YalHOTO YKCIEPUMEHTA, AuarpaMm Diliiepa.

9 KJIACC

[IpeacraBnenrie AaHHBIX B BUJIE TaOJMIl, AUArpamm, rpauKoB, WUHTEpPHpPETALIMS
JTaHHBIX. YTeHHEe U OCTpOoeHue Tabull, AuarpaMmm, rpaduKoB Mo peaabHbIM JAHHBIM.
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[lepecranoBku u ¢aktopuan. CoyeTaHuss U YHUCIO CoUeTaHU. TpeyrojlbHHUK
[Tackains. Pemienue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTb. CnyuyallHbI BBIOOp TOYKM U3 (UTYpHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcnertanue. Yenex m Heynawa. Cepust ucnblTaHuid 10 nepBoro ycmnexa. Cepust
ucnbiTanuii bepuynnu. BepostHocTH cOObITHH B cepuu UCTIBITAaHUN bepHyun.

CnydailHasg BelMMYMHA W PaCHpelesieHuE BeposITHOCTEH. MareMarnueckoe
OXuaaHue u aucrnepcus. [Ipumepbl MATEMAaTUYECKOTO OKHUIAHUSA KAK TEOPETUYECKOTO
CPEOHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTHYECKOE OXKHUIAHUE U UCHEPCUS CIIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAaHUN bepHyIm».

[Tonsitue o 3akoHe OoJbIIMX uuced. V3MepeHue BEpOATHOCTEH C MOMOIIBIO

4acToT.

Posib 1 3HaYeHMe 3aK0HA OOJIBIINX YKUCET B IPUPOE U OOIIECTBE.
HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3yiabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHIY
oOyueHus B 7 Kiacce:

Yutate wuHpOpMaIMIO, TPEACTABICHHYIO B Ta0nuiax, Ha JIudarpaMmmax,
NPEACTaBIATh JaHHbIE B BUJE TaONMUIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIC
(cTosibyaThie) U KPYroBhi€) IO MAacCMBaM 3HAUYCHUH.

OnucelBaTh U MHTEPIPETUPOBATH peajbHbIC YHCIOBBIE JaHHbIC, IIPEICTABICHHbIC
B Ta0JIMIIaX, HA AUarpammax, rpadukax.

Hcnonb30Bath 1Sl ONKUCAHUS TAHHBIX CTATUCTUYECKHE XAapPAaKTEPUCTUKU: CPEIHEE
apupmMeTnyecKoe, MeInaHa, HanboJIblIee 1 HAMMEHBIIEE 3HAYCHUS, pa3Max.

Nmers mnpexcraBieHue O ClOydaMHOM M3MEHYMBOCTM Ha IIpUMEpax LEH,
¢u3nyecKux BEIMYMH, AaHTPOIMOMETPUYECKUX JaHHBIX, HMETh MpPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYNUBOCTH.

[IpeameTHbIC pE3yabTAaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTh U npeoOpa3oBbIBaTH HHPOPMAIUIO, TIPEACTABICHHYIO B BHJE TaOJUII,
TyarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUE TaOIuUll, 1uarpamm, rpadukoB.

OnuchiBaTh JaHHBIE C TIOMOINBID CTAaTUCTUYECKUX I[OKa3aTeliei: CpeHUX
3HAYEHUH U Mep paccermBaHus (pa3max, JTUCIIEPCUs U CTaHJAPTHOE OTKIOHEHUE).
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HaxoauTs 4acTOTHI YHCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM YHCIE IIO
pe3yibTaTaM U3MEpPEHUN U HAOJFOICHHH.

HaxoIuTh BEPOSATHOCTH CIIYYaWHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMHU.

Hcronp3oBath rpaduyecKue MOJICIH: JEPEBO  CIIYYalHOrO AKCIICPUMEHTA,
JarpaMMbl Ditiepa, YucaoBas mpsmasi.

OnepupoBaTh MOHATHSIMH: MHOKECTBO, IOJMHOXECTBO, BBIMOJIHATH OTEPAINH
HaJ] MHOXKECTBaMH: O0BEANHEHHE, TTEPECEeUCHHUE, TOMOHCHHUE, TIEPEUUCIISITh JIEMEHTHI
MHOYKECTB, IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcrnonp3oBath Tpadudeckoe MpeACTaBICHUE MHOXECTB W CBSA3CH MEXITy HUMH
JUTSL OTIMCAHMS TIPOIIECCOB M SIBJICHHWM, B TOM YHCIIC NMPHU PEIICHUH 3a7a4 W3 JPYTUX
y4eOHBIX ITPEIMETOB U KypPCOB.

[IpeameTHBIC pPE3yNbTaTBl OCBOCHHS IPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 Kiacce:

N3Bnekate u mpeoOpa3oBbIBaTh WH(POPMAILNIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHHUKAX B BUJAEC TaOJNWIl, AMarpamMm, rpadukoB, MPEJCTaBISATh JIaHHBIE B BHIIC
Ta0JIHII, TUarpaMm, rpauKoB.

Pemate 3amauM OpraHu3oBaHHBIM NEepeOOPOM BapHAHTOB, a TaKXKe c
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh onucarenbHbIe XapaKTEPUCTUKHU JJIsI MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YMCJIE CPEAHUE 3HAUCHUS U MEPBI pACCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHUA W YACTOTHl COOBITHS, B TOM YMCIE MOIb3YICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN U HAOII0ICHUN.

HaxoauTk BeposSTHOCTU CIy4aHBIX COOBITUM B M3YYEHHBIX OIBITAX, B TOM YHUCIIE
B OINBITaX C PABHOBO3MOXXHBIMHU JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX UCTIBITAHUN 10
IIEPBOTO yCII€XA, B CEPUAX UCIIBITAHNN bepHyIu.

HNmeTh npencTaBiieHUE O CIIyYaHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMetp mpencraBieHHEe O 3aKOHE OOJbIIMX YHCEN KaKk O MpOSBICHUU
3aKOHOMEPHOCTH B CIy9allHOW M3MEHYMBOCTH W O POJIA 3aKOHA OOJIBIIUX YUCET B
IpPUPOIEC U OOIIECTRBE.
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaumenoBanue pasgena  Kommdecrso OCHOBHOE CONEpkKaHNE OCHOBHBIE BU/IBI IEATEIBHOCTU 00yUaOLINXCS
(Tembl) Kypca 4acoB
[IpencraBneHue qTaHHBIX 7 OcBauBaTh c1ocoObI MPEICTABICHUS

IIpencraBnenne TaHHBIX B
tabnuuax. [Ipaktuueckue
BBIUMCIICHUSI 110 TAOIMYHBIM
NaHHBIM. V3BNe4YeHue U
MHTEpIpeTans TAOJTUYHBIX
nanHbiX. [IpakTudeckas
pabota «Tabmuiby.
I'paduueckoe npeacraBieHue
JAHHBIX B BUJE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamM. Urenue u
OCTPOEHUE HATPaAMM.
[Tpumeps! nemorpaduyeckux
JIUarpaMm.

[IpakTuueckas pabora

«Jlnarpammb»

CTATUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCUBOB C
MOMOILBIO TAOJIUI U IUarpamMM C UCHOJIb30BAHUEM
aKTyaJIbHbIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO3SIUCTBEHHON MPOAYKIIMU, OOIIIECTBEHHBIE
U IIPUPOJIHBIC SBJICHMUS).

N3yuaTh MeToabl pabOThI ¢ TAOJIUYHBIMU U
rpaduyecKuMu NpeaCTaBICHUAMU JaHHBIX C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OmnucarebHas CTaTUCTUKA

Yucnossie Habopwl. CpegHee
apudpMeTHIecKoe.
Menanana 9uciioBoro Hadopa.

OcBauBaTh NOHATHSI: YUCIIOBOW HaOOP, Mepa
LEHTPaJIbHON TEHJCHLINH (MEpa LIEHTPA), B TOM YHUCIIE
cpennee apumMeTnIecKoe, MeauaHa.
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VY CcTONUYNBOCTh MEJIUAHDI.
[IpakTruueckas pabora
«Cpennue 3HaUCHUs».
Hanbonpiee n HauMeHbIIIEEe

3Ha4YCHMA YHNCIIOBOI'O Ha60pa.

Pa3max

OnucbIBaATH CTATUCTUYECKHUE JAHHBIE C TTOMOIIIBIO
cpenHero apu(MeTH4ecKoro u MeAnansl. Pemats
3aJ1auyu.

HN3yuyarh CBOMCTBA CPEJHNUX, B TOM YUCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PaldoT.

OcBauBaTh NOHATHA: HAUOOJBIIIEE U HAMMEHbBIIIEE
3HA4YEHUS YUCIOBOTO MaccuBa, pa3max. Pemars
3aJa4M Ha BHIOOP Ccr10cO0a OMUCAHUS TAaHHBIX B
COOTBETCTBHUHM C IPUPOJOM JAHHBIX U LIEIAMHU
UCCJIEI0BAHHUS

CnyyaliHasi ©3BMEHYMBOCTh

CrnydaiiHast ”3BMEHYUBOCTh
(mpumepsl). YactoTa

3HAUCHUI B MacCCHBE JAaHHBIX.

['pynmupoBka.

I'mcrorpammei.
[IpakTuueckas pabora

«Crny4daitHas U3MEHUYHUBOCTbY

OcBauBaTh NOHATHA: YACTOTA 3HAYECHUN B MAaCCHUBE
JAHHBIX, TPYIIUPOBKA JAaHHBIX, THCTOTPAMMA.
CrponTh 1 aHAJIM3MPOBATH TUCTOTPAMMBI,
NnoAOMPATh MOAXOIAIINN 1IAr TPYIITUPOBKH.
OcBauBaTthb rpaduueckue npeCcTaBIeHUs Pa3HbIX
BUJIOB CIIy4allHOM U3MEHYMBOCTH, B TOM YHUCJIE C
MOMOIIBI0 LIU(GPOBBIX PECYPCOB, B X0OJI€
MPaKTUYECKON PabOTHI

122



Brenenue B Teoputo rpadoB

I'pad, Bepiuna, pedpo.
[IpencraBnenue 3amaun ¢
nomorpio rpada. CTerneHb
(BaJICHTHOCTB) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHb BepiuH. Llens u

OcBauBathb noHATHA: Tpad, BepuiHa rpada, pedpo
rpada, creneHp (BaJeHTHOCTh BEPIIMHBI), EMb U UKL
OcBauBaTh NOHATHA: IyTh B rpade, 3iIepoB NyTh,
00xo1 rpada, OpueHTUPOBAHHBIH rpad.

Pemathb 3a1aum Ha MOMCK CYMMBI CTETIEHEH BEPILIUH

uukdi. [1yts B rpade.
[IpencraBieHue o CBI3HOCTH
rpacda. O6xox rpada (3itnepon
nyThb). [IpeacraBnenue 06
OPUEHTHUPOBAHHBIX Tpadax

rpada, Ha ouck 06xoxa rpada, Ha MOUCK NMyTel B
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh croco0bI IPEACTABICHUS 337a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
MPEAMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE 1eNU, (PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha [puMepax
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BeposTHOCTB 1 yacToTa
CITy4aitHOTO COOBITHS

Ciy4aitHbIil ONIBIT U
cityyaifHoe COObITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Ponpb
MaJIOBEPOSITHBIX U
IPAKTHYECKU JOCTOBEPHBIX
cOOBITHI B IPUPOJIE U B
oOuiectBe. MoHeTa u
UrpaigbHas KOCTb B TCOPUU
BEPOSTHOCTEM.
[IpakTruueckas pabora
«YacToTa BBINAJCHUS OpJIay

OcBauBaTh NOHATHSA: CIIYyYaWHBIA ONBIT U CIIy4YalHOE

COOBITHE, MaJIOBEpPOSITHOE u IPaKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTb MAJIOBEPOSITHBIX COOBITHI B
npupojie U 00IIECTBE HA BAXKHBIX MMPUMEPaAx (aBapuH,
HECYaCTHBIE CIIy4Yau, 3al1uTa IEPCOHAIBHOM
uH(popmanuu, nepeaava JTaHHbIX).

M3y4yaTh poJib KIIACCHYECKUX BEPOSTHOCTHBIX MOJIEIEH
(MoHeTa, UrpajibHasi KOCTb) B TEOPUU BEPOSTHOCTEH.
HabaroaaTh 1 u3y4aTh 4acTOTy COOBITUI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJE C MOMOIIbIO IIU(POBBIX

PECYpPCOB, B X0JI¢ MPAKTUICCKONU PabOTHI

O6o06menwue, 5 IIpesicTaBeHue 1aHHBIX. IHoBTOPATH N3YyYEHHOE U BBICTPAMBATh CUCTEMY
crucTeMaTHu3alus 3HaHHUU OnucarenpHas CTaTIfCTI/IKa. SHAHUIL.
BeposTHOCTB CiydaitHOTO
PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OIMCAHUE
COOBITHS
JIAHHBIX C TIOMOIIbIO U3YyUYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh npuMepsbI CIIyHatHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKU IOCTOBEPHBIX
CIIyJailHBIX COOBITUH, MX POJI B TIPUPOIE U KU3HU
YEeJI0BEKa
OBILEE KOJIMYECTBO 34
YACOB I1O0
[TPOITPAMME
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8 KVIACC

OcHOBHOE coJiep>KaHHe

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4AOIIUXCS

PaccenBanue naHHBIX

HanmenoBanue pasznena KonuuecTtBo
(Tembl) Kypca 4acoB
[loTopenue Kypea 4 Ipencrapienue TaHHbIX. IToBTOPATH U3YUYECHHOE U BBICTPAHBATH CUCTEMY
7 Kacca OnucarenpHas CTaTUCTHKA. SHAHMIL.
CiyuaiiHast ©3MEHYUBOCTD.
PemaTe 3aga4m Ha IPECTAaBICHUE U OIMCAHUE
Cp CHHI:IG HHMCIIOBOTO Habopa. JAHHBIX C TOMOILBIO H3YUYE€HHBIX XapaKTEPUCTHK.
CaryaiHbIe COObITHS. PemaTp 3agaum Ha NpeaCTaBICHUE TPYIITUPOBAHHBIX
BeposThocTH 1 4acToTEL JAHHBIX U ONKMCAHKE CIyYallHON NU3MEHYHUBOCTH.
Knaccnqecxnue. MOACTH TCOPHI | poyyarh 3axaun Ha OTpPEJETICHUE YaCTOThI CIy4alHbIX
BepOATHOCTER: COOBITUH, OOCYKJEHHE TPUMEPOB CIIyHYalHbIX
MOHCTa 1 MTpajIbHai KOCTb COOBITUI, MAJIOBEPOSATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIyYalHbIX COOBITUMN, UX POJIU B
IPUPOAE U KU3HU YETIOBEKA
OnucarenbHasi CTAaTUCTUKA. 4 Otknonenus. Jucnepcust OcBauBaThb NOHATHUS: JUCIIEPCHS U CTAHAAPTHOE

YUCJIOBOTO Habopa.
CraHgapTHOE OTKJIOHEHUE
YHCJI0BOTO HAabopa.
JlnarpamMmbl pacceruBaHUsA

OTKJIOHCHHUC, UCITOJIb30BATh OTU XaPAKTCPHUCTUKHU JIJIA
OIIKMCaHUsA paCCCUBAHUA NAaHHBIX.

BBIIIBI/II‘aTL THNOTE3bI 00 OTCYTCTBUH WJIN HAJIMINHU
CBs3H 110 AxarpaMmam pacCCrBaHUA.

CTpoutsb quarpamMmbl pacCEMBaHMS MO UMEIOIINMCS
JIAHHBIM, B TOM YHCJIE C IOMOLIBIO KOMIIBIOTEPA
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MmuoxecTBa

MHOXeCTBO, HOAMHOKECTRBO.

Ol'[epaHI/II/I Haad MHOXXCCTBaMU:

o0beIMHEHUE, TIepeceUeHue,
nonojiHeHue. CBoicTBa
orepanuii HaJ
MHOKECTBAMH:
MePEMECTUTENBHOE,
coueTaTesbHOE,
pacrpeenuTeabHOE,
BKIItOUeHUs. ['paduueckoe
peACTaBICHUE MHOXKECTB

OcBauBaTh NOHSITHUSA: MHOX>XCCTBO, 3JICMCHT
MHOXXCCTBA, ITIOAMHOKCCTBO.

BbINOJHATEH ONlEepalMu HAJl MHOKECTBAMM:
00beIMHEHNE, IEpECEUEHNE, JOTIOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPENEIUTEIBHOE, BKIFOUCHUS.
Hcnoan3oBath rpaduyueckoe npeacTaBlIeHue
MHO>KECTB IIPH OIIMCAHUU PEAIBHBIX MPOLECCOB U
SBJICHUM, IPU PEILICHUH 3a/1a4 U3 JPYIuX y4eOHbIX
IIPEIMETOB U KypCOB
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BeposTHOCTh CiydaliHOTO
coOBbITHUS

DnemMeHTapHbIe COOBITHS.
CnyyaitHblie COOBITHS.
bnaronpustcTByomnue
AJIEMEHTapHbBIE COOBITHS.
BepositHoCTH COOBITHIA.
OneITEl ¢ PaBHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.
CrnyualiHbli BBIOOD.
[IpakTnueckas padbota

«OTIBITBI C
PaBHOBO3MOKHBIMU

OcBauBaTh NOHATHS: YIEMEHTAPHOE COOBITHE,
Clly4aiiHOE COOBITUE KaK COBOKYITHOCTb
OJIarONpPUATCTBYIOLIUX IEMEHTAPHBIX COOBITHIA,
PAaBHOBO3MOXHBIE 3JIEMEHTapHbIe cOObITUS. PemaTh
3a/1a4M Ha BHIYUCIICHHE BEPOSATHOCTEH COOBITHIA 11O
BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITHI CITy4aiiHOTO
OIIBITA.

Pemiath 3a1a4M Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITUH B ONBITaX C PABHOBO3MOKHBIMU
AJIEMEHTApPHBIMU COOBITHUSMHU, B TOM YHCIIE C
IIOMOIIIbIO KOMIIBIOTEPA.

QJICMCHTApPHbBIMHU COOBITUSIMM»

ITpoBOoaAMTH M M3y4YaTh ONBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOJIb30BAHMEM MOHET, UTPAIbHBIX KOCTEM,
JIPYTHUX MOJCINEH) B X0JIe TPAaKTHIECKON paboThI
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Brenenue B Teoputo rpadoB

Hepeso. CpoiicTBa nepena:
€MHCTBEHHOCTh MYTH,
CyIIECTBOBAHUE BUCSIUYECH
BEPIIMHBI, CBSI3b MEKIY
YHUCJIOM BEPIUIMH U YHCIIOM
p€6ep. [IpaBuno ymMHOKECHUS

OcBauBaTh NOHATHSA: JIEPEBO Kak rpad Oe3 muKIia,
BHCSYasi BEpIlMHA (JIUCT), BETBb JI€peBa, NMyTh B
JepeBe, TMaMeTp JIepeBa.

HM3yuars cBOMCTBA JEpEBa: CYIIECTBOBAHUE BUCAYEH
BEPIIMHBI, EAMHCTBEHHOCTD ITyTH MEXIY IBYMS
BEPIIMHAMMU, CBS3b MEXK/Iy YMCJIOM BEPIIUH U YUCIOM
péoep.

Pemath 3a1a4M Ha MMOMCK U EPEUHCICHUE TyTEH B
JIepeBe, OIpeIeIICHUE YUCIa BEPIIUH Wik pédep B
nepeBe, 00X0; OMHAPHOTO JEPeBa, B TOM YHUCIE C
IIPUMEHEHUEM MTPABUJIa YMHOKEHUS

CrydaitHbie cOOBITHS

[IpoTUBOIIOI0KHOE COOBITHE.
Hwnarpamma Ounepa.
OOBbeauHEHNE U TIEPECCUCHUE
coObIThii. HecoBmecTHbIE
coObITHsi. DOpMyIia CIOKEHUS
BeposiTHOcTen. [IpaBuio
YMHOEHHUSI BEPOSITHOCTEM.
YcioBHas BEPOATHOCTb.
He3zaBucumebie

OcBauBaTh NOHAATHSA: B3AaMHO MTPOTUBOIIOJIOKHBIE
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OOBEAUHEHNE U
nepecevyeHne coobIThi, Auarpamma Jitnepa (Dinepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIC COOBITHS.
HN3yyats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

IBYX cOOBITUM ((hOPMYIIBI CJIOKEHUS BEPOSTHOCTEN ).
PemaTh 3aaum, B TOM 4HCJI€ TEKCTOBBIC 33/1a4l HA
OTIpeICJICHUE BEPOSITHOCTEN OObETUHEHUS U
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COOBITHS. IIpencraBienue
CJIy4allHOTO 3KCIIEpUMEHTa B
BUJIE JIepeBa

NepPECEUCHHUsI COOBITUI C TOMOILBIO YACIOBOM MPSMOH,
auarpamm Ditiepa, GopMyIIbl CI0KEHUS BEPOSTHOCTEH.
OcBauBatb  NOHATHSA:  TPABWIO  YMHOXKECHUS
BEPOSITHOCTEW, YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBIE
COOBITHS ACPEBO CIYYaHHOTO OTIbITA.

HN3yuars cBolicTBA (ONpEeICHNUs) HE3aBUCUMBIX
COOBITU.

PemaTh 3agaum Ha ONpe/iesieHUEe U UCIIOJIb30BAaHUE
HE3aBUCHUMBIX COOBITHH.

Pemate 3a1a4m Ha IOMCK BEPOATHOCTEH, B TOM

YUCJIE YCIOBHBIX, C HCIOJb30BAHUEM JIEPEBA
CIIYYalHOTO OIbITa
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O60061menue,
CHUCTEMATH3aIUs 3HAHUU

[IpencraBienne qaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'padsr. BepositHOCTD
CITy4aifHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKU

IToBTOPATH U3YYECHHOE U BLICTPAUBATH CUCTEMY
3HaHUM.

PemiaTe 3agaum Ha NPEACTABICHUE U ONMCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYEHHBIX XaPAKTEPUCTHK.

Pemarts 3anauu ¢ npuMenenueM rpados. Pemartp
3aa4M Ha HaXO0XXJICHUE BEPOSATHOCTHU CIy4aHOTO
COOBITHS 10 BEPOSITHOCTSM AJIEMEHTapHBIX COOBITHIA, B
TOM YHCJIE B ONBITaX C PABHOBO3MOXHBIMU
AJIEMEHTapHbIMU COOBITUAMU. PemiaTh 3aqaum Ha
HAXO0XKIEHUE BEPOATHOCTEN OOBEIUHEHUS U
NepecevyeHus COOBITUI, B TOM YHCIIE€ HE3ABUCUMBIX, C
UCIIOJIb30BaHUEM IpapUUeCKUX IPEICTaBICHUN U
JiepeBa CIy4alHOro OMbITa.

PemaTthb 3a1aum Ha niepeynciIcHIe KOMOMHAITUT
(4ncia nepecTaHoBOK, YUCJIa COUETaHMi), Ha
HAXOXKJEHUE BEPOSITHOCTEH COOBITHI C
MPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHUCJE C
MCIIOJIb30BaHMEM TpeyrojbHuKa llackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOITPAMME

34
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9 KVIACC

HaumenoBanue pazaena
(Temsl) Kypca

KomuuecTBo
4acoB

OcHOBHOE coJepKaHHe

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

[ToBTOpEHUE Kypca
8 Kjacca

4

Hpe,Z[CTaBJIeHI/IC JaHHBIX.

OmnucareibHas CTaTUCTUKA.
Ornepanuu HaJ COOBITUSMH.

HezaBucumocTh COOBITHIA

IToBTOPATH N3YUEHHOE U BHICTPAMBATH CUCTEMY
3HaHUM.

PemiaTh 3agaum Ha NpeACTABICHUE U ONMCAHUE
JIAHHBIX.

PemiaTh 3aga4m Ha HAXOXKAEHUE BEPOSATHOCTEN
00bEeTMHEHUS 1 TIEPECCUCHHS COOBITUI, B TOM YHCJIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadUuecKux
IIPECTABJICHUN U JEPEBA CIIYYalHOTO OIIBITA.
Pematsb 3agaum Ha niepeyucieHue KOMOMHAIUN
(4Kclia nepecTaHoBOK, YUCIIa COUYETaHMIl), Ha
HAXOXKJIEHUE BEPOSITHOCTEN COOBITUH C
NPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHUCJIE C
UCIIOJIb30BaHuEM TpeyroiabHuka [Tackans
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DneMeHTbl KOMOMHATOPUKH

IlepecranoBku. daxropuai.

Coueranus 51 YHUCIIO
COYETaHUM. TpeyronpHuK
[Tackans. [IpakTueckas
pabora «Bpruncnenue
BEPOSATHOCTEN c
HCIIOJIb30BAaHNUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAAOUEHHAs mapa, TPoika 0ObEKTOB,
[EPECTaHOBKA, (paKTOpUa YUCIIa, COYETAHUE, YUCIIO
codeTaHuM, TpeyroubHukK [lackais.

PemaTe 3a1a4M Ha IEPEYUCIICHUE YIIOPSIOYEHHBIX
nap, TPOEK, MEPEYUCIICHUE IIEPECTAHOBOK U
COYETaHUM IIIEMEHTOB PA3JIMYHBIX MHOXKECTB.

KOMOWHATOPHBIX (PYHKITUI
AJIEKTPOHHBIX TaOJIUI)

PemiaTh 3a1aum Ha IpUMEHEHUE YKCIIa COYCTAHHM

B anreope (CokpaméHHOE YMHOXXEHUE, OWHOM
HproroHa).

Pemiath, mpuMeHsisi KOMOWMHATOPWKY, 3aJaud  Ha
BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHUCJIE C ITOMOIIBIO
AJIEKTPOHHBIX TAOJHI] B XOJ€ MPAKTUIECKON pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEPOATHOCTH. CityyallHbIN
BBIOOP TOYKU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3KA, U3
IyTH OKPYKHOCTH

OcBauBaTh NMOHSITHE TEOMETPUUECKOU BEPOSTHOCTH.
PemaTh 3ag1aumn Ha HAXOXKIECHUE BEPOSITHOCTEN B
OTBITaX, MPEJCTABUMBIX KaK BBIOOP TOUEK W3
MHOT'OYTOJIbHUKA, Kpyra, OTPE3Ka WK 1yry
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

133



Hcneitanus bepryinu

Hcnertanue. Ycnex u
Heyaaua. Cepusi UCTIBITAHUN
110 IEPBOTO yCIeXxa.
HcnbiTranus beprymm.
BepositHocTH cOObITHIT B
CEpHUH UCITBITAHUIN
bepuymm. [IpakTnueckas
pabota «McnbeiTaHus

bepnymm»

OcBauBaTh NOHSTHSA: UCIIBITAHUE, DJIEMEHTAPHOE
coOBITHE B UCTIBITAaHUU (YCTIEX M HEyJlaua), cepus
UCTIBITAHUH, HACTYIIJICHUE TEPBOT0 yCIexa
(Heynaum), cepus ucnsitanuii bepaymu. Pemarh
3aJa44 HAa HaXO0KJIEHUE BEPOSITHOCTEN COOBITUI B
CEpUU UCIBITAHUH /10 IEPBOTO yCIieXxa, B TOM
quClie C MPUMEHEHUEM (POPMYJIIbI CyMMBbI
r€OMETPUYECKON IPOIPECCHH.

Pemath 3a1a4u Ha HaX0XJIEHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITHI B CEPUU UCTIBITAHUN
bepnynnu, Ha HaX0XKI€HUE BEPOSITHOCTU

OHpGI[eHéHHOI‘O quciia yCIICXO0B B CCpUHU HCIIbITAHUHN

bepnymm.
HN3yuaTts B X0/1€ NPaAKTH4YeCKO padoThl,

B TOM YKCJIE C TOMOIIbIO HMU(POBLIX PECYPCOB,
CBOMCTBA BEPOSITHOCTA B CEPUM HUCHBITAHUHN
bepnymmn
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Crny4daitHas BeIMUUHA

CnyvaiiHas BeIu4nHa U

pacnpeneneHne BEpOSITHOCTEM.

MareMaTuyeckoe 0XKUIaHUE U
TACTIEPCUS CITyYaANHOU
BeJMYMHEL. [ Ipumepsr
MAaTEMATUYECKOTO OXKUTAHUS
KaK  TEOPETUYECKOTO
CpeaHero 3HAYCHHUS
BEJIMYUHBI.

[TonsiTe o 3aKkOHE OOIBITNX
yucein. M3mepenue
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [I[ppuMeHeHune 3akoHa
OOJIBIIIUX YUCET

OcBouTH NOHATHUSA: CllyyaiiHas BEIUYNHA, 3HAUYCHHE
CIIy4alHOU BEJIMYUHBI, PACIIPEICIICHUE BEPOSITHOCTEM.
N3y4yars 1 00CyKaaTh NPUMEPHI JUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHbIX BEJIMUYUH (POCT, BEC
YEJI0BEKAa, YACICHHOCTh HACEIEHUS, APYTUe
VU3MEHYUBBIC BEJIMYNHBI, PACCMATPUBABIINECS B KypcCe
CTaTUCTUKHU), MOJIEIIbHBIX CITy4YalHbIX BEJINYHH,
CBSI3aHHBIX CO CIy4yallHBIMHU OIbITaMH (OpocaHue
MOHETBI, UTPATILHONU KOCTH, CO CIIy4allHbIM BBIOOPOM U
T. IL.).

OcBauBaTh NOHATHA: MATEMAaTUUECKOE OKUJAHUE
CIIy4alHOM BEJIMYUHBI KaK TEOPETUYECKOE CPEIHEE
3HAYCHUE, JUCIIEPCUS CIyYalHOU BEJIUYUHBI KaK
aHaJIoT JIMCIIEPCUN YUCIIOBOTO Habopa.

Pemath 3a1a4M Ha BEIYUCIICHUE MATEMATHYECKOTO
0’KMJIAHUS U JUCTIEPCUH TUCKPETHOMN CIIy4alHOU
BEJIMYMHEI 110 3aJaHHOMY PaCIPENEIEHUI0, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHMTBCH C MATEMATUYECKUM OKUIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PACIPEACIICHUM, B TOM YUCIIE
pacupeneneHust CIIy4aiHON BEJIMYUHBI «HHUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyu.
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N3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIIUXCS
CIIy4alHBIX OMBITAX KaK CIy4YailHYIO BEJINUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJBITINX uncen (B popme
bepuymn): mpu O0JIBIIIOM YHCIIC OTIBITOB YacTOTa
cOOBITHSI OJIM3KA K €r0 BEPOATHOCTH.

Pemath 3agaum Ha U3MEPEHUE BEPOATHOCTEN C
OMOIIbI0 YacToT. Q0Cy:KIaTh poJib 3aKOHA
OOJIBIIUX YUCET B 000CHOBAaHUU YaCTOTHOTO METOJa
U3MEPEHUS BEPOATHOCTEM.

OOcyxmaTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YHCEII B IPUPOJIE U B
YKU3HU YeJIOBEKa

YACOB

OBILIEE KOJIMYECTBO

110

O0600111eH1E, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IoBTOPATH U3YyUEHHOE U BHICTPAUBATH CHCTEMY

OmnucareipHas CTaTUCTHKA. 3HAHMIA.

BeposiTHOCTB CiiyqaiiHOTO PemaTh 3agaum Ha IpeACTABICHUE U ONMCAHUE

COOBITUSI. DJIEMEHTHI AHHEIX.

koMOuHaTopuku. CirydaiiHbie .
PemaTh 3aauM Ha HAXOKJICHUE BEPOSTHOCTEH

BEJIMYMHBI U PaCTIpEICTICHUS .
COOBITHH, B TOM YHUCJIC B OIBITaX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEAMHEHUSI U TIEpECCUCHUS
COOBITHH, BRIYMCIIATH BEPOSITHOCTH B OIBITAX C
CEpUsIMU CIIyYalHbIX UCIIBITAHUN

34
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[TPOI'PAMME
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