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Pabouas nporpamma no yueOHOMy npeamety «MaTtemaTuka» (0a30BbIii YPOBEHB)
(npenmeTtHass obOnacth «Martematuka M WH(MOpPMATHKa») (lajee COOTBETCTBEHHO —
nmporpaMMma Mo MaTeMaTUKe, mMaTeMaTuka)coctaBieHa Ha ocHoBe DPII u Bkirowaer
MOSICHUTENIbHYIO 3aIMCKYy, CoOJiepKaHHe OOy4YeHHUs, IUIAHUPYEMBIE PE3yJbTaThl
OCBOEHHUS MPOrpaMMBbI [0 MaTEMATUKE, TEMAaTUYECKOE TNIaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno MatemaTuke g oOydaromuxcsi 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo MareMaTUKE YUYTEHbl MJI€W W MOJIOKEHUS
Konneniuu pazputusi Matematudeckoro obpasoanus B Poccuiickoit deneparmu.

[TpenmeToM MaTeMaTHUKH SBJISIOTCS QYHIAMEHTAIBHBIC CTPYKTYPhI HAIIIETO MUPA —
NPOCTPAHCTBEHHBIC (OPMBI M KOJWYCCTBEHHBIC OTHOIICHHUS (OT MPOCTCHIIHNX,
yCBaMBAEMbIX B HEIMOCPEJACTBEHHOM OIIBITE, O JIOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHUS HAYYHBIX U MPUKIAAHBIX U7CH). MaremMaTndecKue 3HaHUs 00SCIICYHBAIOT
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M HCIOJB30BaHHMS COBPEMCHHOW TEXHHUKH,
BOCIIPUSITUE W HWHTEPHPETAIMIO  COLUUAIBHOW, HKOHOMHUYECKOH, TOJIUTHYCCKON
UH(POpMAIIMK, JAl0T BO3MOXHOCTH BBITIOJHATH PACUYETBl W COCTaBISATH AJITOPUTMBI,
HAXOAUTh U MPUMEHSITh (HOPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKHUX
U3MEpPEeHUN M TOCTPOEHUM, YMTaTh WH(OpPMAlKIO, TPEICTABIECHHYIO B BHJE TaOIUIL,
auarpaMM U TpauKOB, JKUThb B YCJOBHSX HEONPENENEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuenue MareMatuku (HOpMHUpPYET y OOyHYaIOMIMXCS MaTeMaTHYEeCKUN CTUIIb
MBIIIJICHUS, TIPOSBIISIOMIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaromuecs
OCBaMBAIOT TaKUEe MPUEMBI M METOJbl MBIIIJIEHUS, KAaK HWHAYKIUS W JETyKIus,
000011IeHe U KOHKpEeTH3allus, aHaJu3 W CHUHTE3, KiacCHU(pUKAIUI U CHCTeMaTU3aIlus,
abctparupoBanue v aHaNOrusi. OOBEKTH MAaTEMAaTUYECKUX YMO3AKIIIOUSHHM, IIPAaBUIIa UX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUMN, CTIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (popMyIUpoBaTh, OOOCHOBBIBATH U JTOKA3bIBATh CY)KICHUS, TEM
CaMbIM DPa3BUBAIOT JIOTHYECKOE MbIIieHUe. M3ydeHne mMareMaTuku 0OecredyrBaeT
dbopMuUpOBaHUE ANTOPUTMUUYECKON KOMIIOHEHTHI MBIIUICHHUS U BOCIUTAHUE YMEHUUN
JECUCTBOBATh IO 3aJlaHHBIM  QJITOPUTMaM, COBEpIICHCTBOBATh  M3BECTHBIE W
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3a1a4 — OCHOBOH yueOHOM e TeIbHOCTH
Ha YpOKaxX MaTEMATHUKH — Pa3BUBAIOTCS TBOPYECKAS U MPUKIIATHAS CTOPOHBI MBITIICHUS.
OOyueHue matemMaTHKe NaéT BO3MOXHOCTh Pa3BHBATh Y 00YYArOMIMXCS TOYHYIO,
parMoOHANIbHYI0 U MHPOPMATUBHYIO pPedb, YMEHHE OTOMpaTh Hambojee MOAXOASIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TPaQUUYECKUE CPEICTBA IS BBIPAKCHHUS CYXKICHUN H
HATJISTHOTO UX TPE/ICTABICHHUS.

[Ipy m3ydeHNM MaTEMaTHKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JIEUCTBUTEIHLHOCTH, TPECTABICHUSIMA O MPEAMETE U METOJaX MAaTeMAaTHUKH,
WX OTIIUYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMATUKH JIJISl PEIICHUS] HAYIHBIX ¥ MPUKIIATHBIX 33/1a4.



[IpyopuTeTHBIMH LIEIMH OOy4YeHHUsT MaTeMmMaTHke B 5-9 Kkiaccax SBISIOTCA:

dbopMupoBaHuEe IEHTPAIBHBIX MATEMATHYECKUX TOHSITUN (YMUCIIO, BEIUMYMHA,
reomeTpuueckas ¢Gurypa, NepeMeHHasl, BEpPOSITHOCTh, (PYHKIMA), OOECIeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOT0 00pa3oBaHUs 00yUarOIIUXCs;

nojABe/ieHne OOyYarolmuxcs Ha JOCTYIIHOM ISl HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEro MUpa, MOHMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYphI UETIOBEYECTBA,

pa3BUTHE WHTEIUJICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBLCKUX YMEHUN, KPUTUUYHOCTH MBIIUICHUS,
UHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MAaTEMaTUYECKOM TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBICHUS MAaTEeMaTUUYECKUX TMOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEMH
B PEAIbHBIX JKU3HEHHBIX CUTYAIUSAX U NPU U3YUYCHHH JPYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYJIMpOBaTH HMX Ha S3BIKE
MaTeMaTHKA M CO37aBaTh MaTEMaTHYECKUE MOJCNIH, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYEeCKUM  ammapar JyuIsi PeIICHHs TMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OIEHUBATH MOJIYUYEHHBIC PE3YIIbTATHI.

OCHOBHbBIE JIMHUY COJICP>KaHMsI TIPOrpaMMBbI 0 MaTeMaTrke B 5—9 kiaccax: «Hucna
U BBIYUCICHHS», «Anrebpa» («Anredpandeckue BbIpaXKEHUS», «YPaBHEHHUS W
HEpaBeHCTBaY), «DyHKIUNY, «I eomeTpusi» («I'eomeTprueckue GUTyphl U UX CBONCTBAY,
«3mMepeHne TEOMETPUUYECKUX BEIHYMHY»), «BeposATHOCT, W cTaTUCTUKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapaJlIeIbHO, KaxJash B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUU.

Copepskanue mporpaMMbl 0 MaTeMaTUKE, paclpepesiéHHOe Mo rojamM 00y4eHws,
CTPYKTYPHUPOBAHO TakUM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUITHATIHHBIM
BOIIpocaM  oOydaromuecss — oOpaliajiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAQJICHUE
MATEMaTUYECKUMU TOHATUSAMH W HaBBIKAMHU OCYIIECTBISUIOCH TOCIE0BATENIbHO H
MOCTYNaTeNbHO, C COONIOJCHHEM MPHUHIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MAaTeMaTHYEeCKUX IMPEACTABICHUN OOydJarommxcs,
pacmmpsst u yriayonss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremarnka sBISETCS 00S3aTEIBHBIM yUECOHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 00miero oopasoBanus. B 5-9 kiaccax matemaTnka
TPAIUIIMOHHO U3YYaeTCs B paMKaX CIEIYIONUX y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIrOYas 2JIEMEHTHI CTATUCTHKHU U
Teopun BepositHocTel) u «l'eomerpusi». Ilporpammoil mo MaremMaTHKE BBOJUTCS
CaMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

OO6miee 9MCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YEHUs MaTeMaTHUKH (0a30BBIH
YpOBEHb) Ha YPOBHE OCHOBHOTO 00miero oOpa3oBanus, — 952 waca: B 5 kiacce —
170 gacos (5 gacoB B Heneo), B 6 kimacce — 170 gacos (5 acoB B Henelno), B 7 Ki1acce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 vaca (6 yacoB B HEJENI0), B 9 Kilacce —
204 yaca (6 yacoB B HEJEINIO).



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OGPA30OBAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JIMYHOCTHBIX, METallPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOIO MPEeIMETA.

JIMUHOCTHBLIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpuoTHYecKoe BOCIIMTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKHX MATEMAaTHKOB W POCCUICKOM
MaTeMaTUYECKOW WIKOJBI, K WCIOJB30BaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TpaskIaHCKOEe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peau3allii ero IMpas,
Npe/CTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO OOIIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BAXXKHOCTH MOPAIBbHO-3TUYECKHUX
IIPUHIIMIIOB B IEITEIHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW Ha AKTUBHOE Y4yacTHE€ B PEUICHUHM MPAKTUYECKUX 3a]ay
MaTE€MAaTHUYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHWs Ha TMPOTSKEHUU BCEW JKU3HM JUIS YCHNEIIHOW TpodeccroHaaIbHON
JESTEIPHOCTA W PAa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUIYAIBHOW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIOCOOHOCTBIO K OMOIIMOHAIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pELICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpHMEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX ITPEACTABICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS UeNOBEKa, NPHUPOALI U OOIIECTBA,
MMOHMMAaHHEM MAaTeMaTUYECKOM HAyKH KaK cephbl YEIOBEUECKOH NEeATeIbHOCTH, 3TAllOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTUSA LMBWIW3ALMHU, OBJAJCHUEM SI3BIKOM
MAaTEMAaTUKA W MaTEMAaTHYECKOM KyJIbTypOM Kak CpPEACTBOM IIO3HAHHUS MUDA,
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OBJIAACHHUCM HpOCTefIHJPIMH HaBBIKaMU HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHUE, (OPMHPOBAHUE  KYJbTYPbl  310POBbS MW
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUsI 3/10POBOTO 00pa3a KU3HU (310pOBOE NMUTaHUE, COATAHCHPOBAHHBIM PEXUM
3aHATHH U OT/AbIXA, peryisgpHas pu3ndecKas akTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e IMpaBa JIpYyroro
4eJI0BEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHUU [Jis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOILEH Cpeibl, MIIAHUPOBAHUS MOCTYIKOB M OLUEHKH UX
BO3MOXXHBIX TOCIEACTBUN Il OKpYyXaloled cpelbl, OCO3HAHUEM TJI00aJbHOrO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanus K N3MeHSIOIIUMCSl YCJIOBHSIM COMUATbHOI U MPUPOTHOI CpebI:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHSI
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NEeATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUHUTBCS Y JAPYTUX JIOJEH, IpHOOpeTaTh B COBMECTHOM JICATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSAX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEO YOI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U IecTBUS, GOPMYIMPOBATH U OIICHUBATH PUCKU U TIOCIEACTBUS, (HOPMHUPOBATDH OMBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOCHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBaHus y oOywaromierocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHUECs] OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIBHBIMHU JCHCTBUSAMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH ~ JEHCTBUSIMH W YHHUBEpPCaJbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIEe HeiiCTBUS
ba3oBbie Jornueckue 1elcCTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHN, OTHOIICHUH MEXIy IMOHSATHUAMH, (GOPMYIHPOBATH OIPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIH TMPHU3HAK KJacCU(HUKAIIMKA, OCHOBAHUS
T71s1 000OIIIEHUSI M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30BLIBATEH CYKIACHUS: YTBEPAUTEIbHBIC



U OTpULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3UM U I[POTUBOPEYUS
B (aKrax, [aHHbIX, HaONIOACHUSIX U YTBEPKACHUIX, MpeajsaraTb KpUTEPUU
JUIS BBISIBIICHUS] 3aKOHOMEPHOCTEU U IIPOTUBOPEUYNH;

JIe1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeabCTBA MATEMATHUYECKUX  YTBEPXKIEHUU  (TpsAMbIlE U
OT TMPOTUBHOI0), TMPOBOAUTH CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKa3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTpaUBaTh ApPryMEHTAlLlMI0, NPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh croco0 pelieHus ydeOHOU 3a7auM (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble ncciie10BaTe I bCKHE JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK MCCJICAOBATCIbLCKHA HWHCTPYMEHT ITO3HAHHS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAaMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHUPOBATh THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIINIO0, MHEHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MKy COOOM;

CaMOCTOSITCJILHO (OPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAaHUS, OIEHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKE BBIJIBHIaTh
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unopmaumeii:

BBISIBIISITh  HEJOCTATOYHOCTh U M30BITOYHOCTh ~ WMHGOpMAIUM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BHIOWpaTh,  aHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITNIO Pa3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BBIOWpaTh (opMy TpeacTaBieHUsT MHGOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbie
3a/layu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 nX KOMOWHAIUSIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAILIUH TIO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHMKaTHBHBIC YHHMBepPCaJibHbIe y4eOHbIC ACHCTBHS:

BOCHIPHMHUMATh U (OPMYJIMPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUAMM U
eI IMU OOILIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y MCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 XOAY PELICHUS 3a]a4l, KOMMEHTUPOBATh



[IOJIy4YECHHBIN PE3YyJIbTaT;

B XOZ€ OOCYXJEHHs 3a/laBaTb BOIPOCHl IO CYHIECTBY OOCYKIAaE€MOMl TEMBI,
poO0JIeMbl, pelIaeMon 3a/layu, BbICKA3bIBaTh WJEH, HAIIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JPYyrUX YYacCTHUKOB JAHalIora,
O0OHapy’KMBaTh Pa3IMYUE U CXOJACTBO MO3ULHUNA, B KOPPEKTHOU popme dhopmynrpoBaTh
pa3HOrIacus, CBOU BO3PAKECHUS;

MPEACTaBIATh PE3YyJbTaThl PEUICHUS 3aJaud, HKCIEPUMEHTA, HCCIEI0BaHuUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C Y4Y€TOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHIMBUIYaIbHOU pabOThI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboThl, pacpeieNsiTh BUIbI padoT, I0rOBapUBATHCSA, 0OCYKIATh MPOIIECC
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYX)IeHUS, OOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMBI U JIPYTHUE), BHIIOJHITH CBOIO 4aCTh PA0OTHI U KOOPJIMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMii
OPOAYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepPcCaJbHbIe yUeOHbIe [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAThH IUIaH, aITOPUTM PEIICHUs 3aJaud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUuss C YYETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATHh BAapHAHTHI PEIICHUN C Y4ETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh CHOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpPU pELICHHH 3a7ayH,
BHOCUTH KOPPEKTHBBHI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HAMICHHBIX
OIINOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHON UEIU H
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHHUS LEIU, HaXOOUTh
omunOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynabTaThl OCBOEHHUSI MPOrpaMMbl [0 MATEMAaTUKE MPEICTABICHBI
1o rogam oOy4eHus B CIACAYIONIUX pa3iesiax IporpaMMbl B paMKaX OTJEIbHBIX YUEOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematnkay, B /-9 Kiraccax — KypcoB «Anredpay,
«I"'eomeTpusi», «BepOATHOCTh U CTATUCTHUKAY.
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PABOYAS ITPOI'PAMMA YUYEGBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMH LIEIMH OOy4YeHHUsT MaTeMmarhuke B 5—0 Kiaccax SBISIOTCA:

NpoJoJKEHHE (POPMUPOBAHUST OCHOBHBIX MAaTEMAaTUYECKUX MOHATUH (YHUCIIO,
BEJIMUMHA, TreoMeTpuyeckas (Qurypa), oOecrneunBaOmUX MPEEeMCTBEHHOCTh U
MEePCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00y4arOIINXCS;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OoOydarouumxcs,
MO3HABATEIbHON AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHMM, HMHTEpeca K H3YUYEHUIO
MaTeMaTUKH;

NoJIBe/IeHHe OOy4yaloIUXCcsl Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMaTUKH U OKPYKaIOLIEro MUpa;

dopMupoBanue (GYHKIHMOHAJIBHOM MaTEeMaTHYECKOM TI'paMOTHOCTU: YMEHUS
pacmo3HaBaTh MaTeMaTH4YeCKUE OOBEKThl B peEaJbHBIX KUZHEHHBIX CHUTYaIUsX,
NPUMEHSITh OCBOCHHBIE YMEHHS JIS PpEUICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJTYYEHHBbIE pE3yJNbTaThl M OLEHHWBATh WX Ha COOTBETCTBUE
NPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JIMHUK COAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax —
apumeTHdecKass U TeOMETpHUYecKas, KOTOPbIe DPAa3BUBAIOTCS MapajljIesbHO, Ka)kaas
B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBHUCHUMO OJ[HA OT JAPYTOH,
a B TECHOM KOHTAaKT€ M B3aUMOAECHCTBUHM. TakKe B Kypce MaTeMaTHKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATENbHON CTATUCTUKH.

Nzydenne apupmMeTndeckoro martepuana HAUYMHAETCS CO CHUCTEeMAaTHU3aluu U
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YUCIIAX, TOJYYEHHBIX Ha YPOBHE HaYaIbHOTO OOIIETO
oOpazoBanus. [lpu 3TOM COBEpIICHCTBOBAHME BBIYUCIUTEIBHOM TEXHUKU U
dbopMUpOoBaHHE  HOBBIX TEOPETHMYECKHX 3HAHMW  COYETAeTCI C  Pa3BUTHEM
BBIUHUCITUTENILHON KYJIbTypbl, B YacCTHOCTH C OOy4Ye€HHUEM MPOCTEHIINM TpuéMam
MPUKHUJIKA W OLIEHKA pEe3yJIbTaTOB BBIUMUCICHUN. VI3ydyeHHEe HaTypallbHbIX YHCEIN
npoaoJKaeTcs B 6 Ki1acce 3HaKOMCTBOM € HauaIbHBIMU MOHSATUSIMU TEOPUU ACTUMOCTH.

Hayvasno u3y4ennst OOBIKHOBEHHBIX U ACCATHYHBIX IPOOEH OTHECEHO K 5 Kitaccy. ITo
NEPBBIH ATAN B OCBOEHUU APOOEH, KOTr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX IPO0EH B MOJTHOM 00bEMeE
NpPEIIIECTBYET U3YUCHHUIO JECATHUHBIX IpOoOeH, YTO 1eaecoo0pa3Ho ¢ TOUKH 3pEHUS

JIOTUKU W3JI0KEHHS] YUCJIOBOM JIMHUHU, KOTJa MIpaBuia JEUCTBUI C JIECITUYHBIMU
ApOOSIMH MOXHO 00OCHOBATh Y€ M3BECTHBIMH aJITOPUTMaMH BBIMOJTHEHUS EHCTBUN
C OOBIKHOBEHHBIMH JpOOSIMU. 3HAKOMCTBO C JECATHYHBIMH JAPOOSMU PACHIMPUT
BO3MOXHOCTH U1 MOHMMaHHs OOy4YaroIIMMMCS MPUKIAAHOIO NPUMEHEHHS HOBOM
3alUCU TMPU U3YYEHUU JIPYTUX MPEIMETOB U TMPU MPAKTUYECKOM HCIOJIH30BAHUU.
K 6 xmaccy oTHecéH BTOpOMl »dTam B H3YYCHHH JpOOEH, TAe MPOUCXOIUT
COBEPILIEHCTBOBAHHNE HAaBBIKOB CPABHEHHUSI M PE0Opa3oBaHusl 1poOeil, 0CBOEHUE HOBBIX
BBIYUCIIUTEIBHBIX aJTOPUTMOB, OTTAUYMBAHUE TEXHUKU BBIYUCICHUNM, B TOM YHUCIE
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3HAUCHWUN BBIPAXKCHUH, CoOAepXKalmMX ¢ OOBIKHOBEHHBIE, W JECATUYHBIC IpoOH,
YCTaHOBIICHHE CBS3CH MEXKIYy HUMHU, PAaCCMOTPEHUE TPUEMOB PEIICHUS 3a7a4 Ha APOOH.
B Hauane 6 kiacca mpoOUCXOIUT 3HAKOMCTBO C MIOHATHEM IPOIICHTA.

OCOOCHHOCTBIO U3yUEHUS MTOJIOKUTEIILHBIX U OTPUIIATESIILHBIX YHCEI SBISIETCS TO, UTO
OHH TaK)K€ MOTYT pacCMaTPUBAThCSI B HECKOJILKO ATAroB. B 6 kiiacce B Havaje u3ydeHus
TeMblI «[10JI0KUTENTbHBIC U OTPUIIATEIBHBIC YK CIIa» BhIIEsAeTCs moareMa «Lenpie uncnay,
B paMKax KOTOpOH 3HAaKOMCTBO C OTPHIIATCIBHBIMH YHCIAMU W JACHCTBUSMH
C TTOJIOKUTEITLHBIMU U OTPUIIATEIIEHBIME YUCIIAMHU TIPOUCXOIUT Ha OCHOBE CONIEPKATEITLHOTO
M0JIX0/1a. DTO MO3BOJISIET HAa JOCTYITHOM YPOBHE MIO3HAKOMHTH O0YYarOIIUXCSI TPAKTUYCCKH
CO BCEMH OCHOBHBIMU TIOHSATHSIMH TEMBbI, B TOM YHCJIC M C MpaBUJIaMU 3HAKOB
IIPY BBITOJTHCHUN apU(PMETHICCKUX JCUCTBHN. V3ydeHne pallmOHAIbHBIX YMCET Ha 3TOM HE
3aKOHYMTCSI, @ OyIeT MPOOJIKEHO B Kypce aJireOphl 7 Kiacca.

[Ipn oOydeHHMHM pEIICHHWIO TEKCTOBBIX 3ada4 B S5—6 KJaccax HCIONb3YIOTCS
apudmeTnieckue npuémMel perieHus. [Ipu oTpaboTKe BHIUUCIUTEIBHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1a4U CIICAYIOIIMX BUOB: 3a/1aUX Ha JIBHOKCHHUE,
Ha YacTH, Ha TIOKYIIKHU, Ha pabOTy U MPOU3BOAUTEIIBHOCTD, Ha TPOICHTHI, HA OTHOIIICHUS
u nponopiuu. OOydaromyecs 3HAKOMATCS ¢ NpUEMaMH PEIICHHUS 3ajad nepedopom
BO3MOXXHBIX BapUaHTOB, ydaTcs paboTaTh ¢ MH(OpMAIUEH, IpeIcTaBIeHHON B (opme
TAOIUI] WM JUarpaMM.

B mporpamme ydebHoro kypca «MaTemaTukay NperycMOTPEHO (OpMUpPOBAHUE
NPOMEEBTUYECKUX areOpandecKux MpeacTaBieHnid. bykBa Kak CUMBOJ HEKOTOPOTO
yyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTEINEHHO.
bykBeHHass CMMBOJIMKa IIMPOKO HCIOIB3YETCS MPEXAE BCEro I 3amucu OOIIUX
YTBEPKJICHUN U TIPEITIOKEHUM, (OPMYJI, B YaCTHOCTH JIJIsl BBIYUCIICHUS TEOMETPUUECKHUX
BEJIMYMH, B KAUECTBE «3aMECTHUTEIISD YHCIIA.

B mporpamme yuebGHOro kypca «MaremaTtuka» TpeACTaBICHA HarIsaHas
reoOMEeTpusi, HampaBlieHHAs Ha pa3BUTHE OOPA3HOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTENbHBIX YMEHUA. DTO BaKHBINA dTall B U3yYEHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBIISIETCS  HAa  HATJSJHO-TIPAKTUYECKOM  ypPOBHE,  OINUPACTCS
Ha HalSIHO-O0pa3HOe MbIieHHe oOydammuxcsa. bomibias ponab  OTBOAUTCS
MPAKTUYECKOMN JNeATEIHLHOCTH, OMBITY, SKCIIEPUMEHTY, MOJEIHpoBaHut0. O0yyaroniuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEHITUMHU  KOHPUTYpAIUsIMHU, yd4aTcs H300pakaTb WX Ha HEJIMHOBAaHHOW U
KJIeT4aTol Oymare, pacCMaTpuBalOT MX MPOCTeHIne cBoicTBa. B mporecce uzydeHus
HATJISITHONW T€OMETPHUH 3HAHUS, MOJyYCHHbIE OOYYalOIMUMHCS HA YPOBHE HAYaIBHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Ki1accax W3y4aeTcsi HHTETPUPOBAHHBIN TIpeIMeT
«MareMatnkay, KOTOPBIH BKJIIOYaeT apumeTHueckuii martepual H HalJISIHYIO
T€OMETPHUIO, & TAKXKE MPOMEACBTUUCCKUE CBEJCHUS U3 anreOphl, DJIIEMEHTHI JIOTHKU U
HaJaJia ONUCATEIbHONW CTATUCTUKH.

OO6mIee 4yncIo 9acoB, PEKOMEHAOBAHHBIX JUTsl M3y4YeHHsI MaTeMaTuku, — 340 4acos:
B 5 xiacce — 170 gacos (5 wacoB B Heneno), B 6 kiacce — 170 gacoB (5 yacoB B HeEIO).
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COIAEPKAHUE OBYUEHUA
5 KITIACC

HarypajibHble YuC/Ia ¥ HYJIb

HatypansHoe wuwmcno. Psan Harypambubix uwmcen. Ywucino 0. W3o0paxkenue
HATypaJbHBIX YHCEJl TOUKAMHU HAa KOOPJUHATHOU (YUCIOBOM) MPSIMOM.

Ilo3unmonHass cucrteMa CUMCIEHMs. Pumckas HyMmepanuss Kak IpPUMED
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. JlecATUUHAs CUCTEMA CUUCIICHNUS.

CpaBHEHME HATypaJbHBIX YHUCEJ, CPAaBHEHHE HATYpPaJbHBIX YHCEN C HYJIEM.
CrnocoObl cpaBHeHUA. OKpyTIeHUE HATYPaJIbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YMCEN, CBOMCTBO HYJIA IPHU CJIOKEHUHU. BplunTaHue Kak
neicTBUe, 00paTHOE CIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YMCEN, CBOMCTBA HYJS U
CAVHUIIBI TpU yMHOXEeHHH. [leneHue kak JelcTBUe, OOpaTHOE YMHOMKEHHIO.
KomnoneHTs! neficTBuii, CBsA3b MeXay HUMU. [IpoBepka pe3ynbraTta apuMEeTHIECKOTO
neiictBusi. llepemecTutrenbHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHO>KEHHS, pacIpeIeTuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB Juisi 0003HAUYE€HMS] HEU3BECTHOTO KOMIIOHEHTAa M 3alKCH
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHbBIE YKCIIA, PA3JIOKEHUE Ha MHOXuUTENU. [IpocTeie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJIbHBIM MOKa3aTeNeM. 3alUCh YUCIa B BUJIE CYMMBI pa3psiaAHbIX
CJIaracMaiX.

HucnoBoe BbIpakeHHE. BhIUMCIICHNME 3HAYEHUM YMCIOBBIX BBIPAXKECHUMU, MOPSIOK
BBIIIOJIHEHUSL JIeUCTBHM. lcnonb30BaHWE IIPU BBIYMCIEHUSX IEPEMECTUTEIBHOIO M
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOKEHHMSI U YMHOXEHHUS, PACHPEIEIUTEIbHOrO
CBOMCTBA YMHOKECHHS.

Jpoon
[IpencraBnenne o ApoOM Kak criocoOe 3alucH 9acTH BeIWYHUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunpHbIe W HempaBWiIbHBIE Apodu. CmemnaHHas apoOb, MpeaCTaBICHUE
CMEIIaHHOW ApoOM B BHJE HEMPABWIHHOW JPOOM M BBIJCICHHE IIEJIOW YaCTH 4HWCIa
U3 HempaBWIbHOU npoOu. M3oOpakenwe apoOeil TOukamMu Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Coxpamenue apoOei. IlpuBenenue apodu K HOBOMY
3HameHarento. CpaBHEHHE IpoOeH.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXKEHHE W JelieHHe JpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxmeHre 4acT 1eIoro u 1eioro Mo ero YacTH.

Hecstuunast 3amuck aApobOeit. [lpeacrtaBieHue npecITHUHOW ApoOW B BHUJE
OOBIKHOBEHHOH. M300pakeHne NECITUYHBIX ApOOEd TOYKaMU Ha YUCIOBOM MPAMO.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTnyeckue ACUCTBUS C NECATUYHBIMU Apo0siMU. OKpyrieHUue IeCATUUYHBIX
TpOOEH.
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Penienne TeKCTOBBIX 32124

Perienrie TEKCTOBBIX 3a/lady apu(pMETUUECKUM CIOcOOOM. PelieHne moruueckux
3amad. Pemenue 3amau nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOIUI] U CXEM.

Pemenue 3anay, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpeMsi, PaCCTOSIHUE, 1I€HA, KOJHUYECTBO, CTOUMOCTh. EIMHMIBI M3MEpPEHHs: MACCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBSA3b MEXY €AUHULIAMHU U3MEPEHUS
Ka)XII0U BEJIMYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha APOOM.

[IpencraBnenne JaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnsanueie npencraBiaeHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, YroJjl, JOMaHasi, MHOTOyT OJIbHUK, OKPY’KHOCTb, Kpyr. YTou. [IpsAmoit, ocTpbii, Tynou
U pa3BEPHYTHIN YTJIbI.

JInuHa oOTpe3Ka, METpUYECKUE €IWHUUbl JUIMHBL. JJIMHA JIOMaHOW, NepuMeTp
MHOTOYroJibHHKa. VI3MepeHne 1 mocTpoeHUe yIioB ¢ MOMOUIBI0 TPAHCIIOPTHUPA.

Harnanuele mnpexacraBienuss o (Qurypax Ha TUIOCKOCTH: MHOTOYT'OJIbHUK,
OpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B TOM umcie Ha kietdarod Oymare. Iloctpoenue
KoH(pUryparuii u3 yacte npsiMoii, OKpy>KHOCTH Ha HEIMHOBAHHOM U KJIeT4aTou Oymare.
Hcnonp3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbBHUKA, KBaJpaTa.

[Tnomans IPSAMOYTOJIBHUKA 151 MHOT'OYTOJIBHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM 4Hcie (GuUryp, n3o0pak€HHBIX Ha KJeTdyaTrod Oymare.
EnuHuier uamepenus miomanu.

Harnsnnele npenctaBieHuss O MPOCTPAHCTBEHHBIX (QUTYpax: MPsSMOYTOJbHBIN
napasienenurnesi, Kyo, MHOTOrpaHHUKH. V300paxkeHre MpoCTeUINX MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u mapamienenumnena. Coznanue Mojeneil MHOTOIpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

O06BEM npsAMOYTOIBHOI0 Napasuieenunena, kKyoa. Enunuie usmepenus oobéma.

6 KJIACC

HartypanbHble yuciaa

Apudmernyeckne JEWCTBHS C MHOTO3HAYHBIMA HATYPAIBHBIMA UYHCJIAMHU.
UucnoBbie BBIpAKEHUS, MOPSAOK JEHUCTBHI, UCIONb30BaHHE CKOOOK. Mcmosb3oBaHue
MIPU  BBIYUCICHUSX MEPEMECTUTEIBHOIO U COYETATEJIBLHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHUS, PACIPENCIUTEIbHOIO CBOMCTBA YMHOXeHUA. OKpyrieHue HaTypajbHbIX
quced.

JlenuTenu ¥ KpaTHbIE YKclia, HAUOOIBIINI OOIIMIA 1eIUTeNb U HAUMEHbIIIee o0lIee
KpaTHoe. [eauMocCTh CyMMBI U Tipou3BeicHus. JleeHue ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO JpOoOH, COKpallleHHEe JIpoOei.

CpaBHeHHE U ynopsaouMBaHUE ApoOeil. PemieHne 3agay Ha HaxoXXKIEHUE YaCTH
OT LEJOro W LEeJIoro mo ero 4vactu. JpoOHoe Yuciao Kak pe3yibTaT JAeJICHUS.
[IpencraBnenue AecATUYHON ApoOUM B BUJE OOBIKHOBEHHOW NIpOOM M BO3MOXKHOCTH
MpeacTaBlieHuss OOBIKHOBEHHOM NIpoOM B BuUAE JecATUYHOM. JlecsTuuHble npodu u
MeTpuueckas cucreMa mep. ApudmeTnyeckue ACHCTBUS U UUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMH U I€CITUYHBIMU APOOSIMHU.

OtHowenue. Jlenenre B JaHHOM OTHOIIEeHUHU. Maciutal, nponopuus. [Ipumenenue
OPOMOPLUHA NP PELICHUH 3a/1ay.

[lonsiTue mnponeHTta. BpiuncieHne NpoLEeHTa OT BEJIWYMHBI U BEIUYUHBI MO €€
OpOLEHTY. BbIpakeHHe TMPOLIEHTOB JECATUYHBIMH JpoOsimu. Pemenue 3amau
Ha TPOLEHTHI. BolpaxkeHne OTHOIIEHHS BETUYHH B MPOIIEHTAX.

IHonoxuTebHBbIE H OTPULIATEIbHbIE YHCIA

[lonoxurenbHble W OTpULATENbHblE uucia. Llenpie uncia. Mopyns uwmcia,
reoMeTpuiecKas HHTeprpeTanus Moayis yncia. M3o0paxeHue yucesn Ha KOOPAUHATHON
npsimoii. YucnoBeie mpoMexyTku. CpaBHeHHE uuced. ApupMmeTudyeckue AerCcTBUS
C MOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU YUCIAMHU.

[IpsMoyronpHasi cucTEMa KOOPAMHAT Ha IUIOCKOCTH. KoOOpIWHATBI TOYKH
Ha TI0CKOCTH, abcumcca U opauHaTa. [locTpoenue Touek U QUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHBIE BHIPAaKEHHUS

[Ipumenenue OyKB JJIsi 3allMCH MaTEMAaTHUYECKUX BBIPAKCHHN W TIPEIIONKCHUH.
CroiicTBa apudmeTnyecknx JeWcTBUH. bBykBeHHBIE BBIpaXEHHUS ¢  YHCIIOBBIC
NOJCTAaHOBKH. DByKBEHHBbIE pPaBEHCTBA, HAXOXXIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl MepuMeTpa W IUIOMIAAM MPSAMOYTONbHUKA, KBajpaTa, 00bEMa
napajuiesieruIe1a u Kyoa.

PenieHue TeKCTOBBIX 32124

Pemenue TEeKCTOBBIX 3amad apudmeTndeckum crocoboMm. PermieHue normdeckux
3amau. Pemenne 3a1a4 nmepebopoM BceX BOSMOMKHBIX BApUAHTOB.

Pemrenure 3amay, coepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTH, BPEMS, 00BEM
paboTbl. EAMHUIBI U3MEpEeHHs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPDEMEHH, CKOPOCTH.
CBsi3b MEXKYy €IUHUIIAMU U3MEPEHUS KaX0N BETUYUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLMOHAIBHOCTHIO BEJIMYUH,
MPOLIEHTAMU;, pEIlIEHHE OCHOBHBIX 33/1a4 Ha pOOU U MPOLECHTHI.

OueHka W TpUKHUIKA, OKpyrieHue pesyabrata. CocTaBieHHE OYKBEHHBIX
BBIpaKEHUU O YCIIOBUIO 3a/1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosOuaTeie
JMarpamMMbl: YT€HUE U NTOCTpoeHHe. UTeHrne KPYroBbIX TUarpaMM.
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Harasianas reomerpus

Harnsgneie npencraBienus o ¢purypax Ha IJIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK,
JIy4, yroJl, JJOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHue ABYX IMPAMBIX Ha IUIOCKOCTH, NMApPAJUICIbHBIE MPSIMBbIE,
MEPIICHINKYJISIPHBIE NpsiMbIE. VI3MepeHre pacCTOSHUIM: MEXKY IBYMsI TOYKAMH, OT TOUKH
J10 TIPSIMOU, JUTMHA MapIIpyTa Ha KBaJIPATHOU CETKE.

N3mepenne © MOCTPOEHHE YIJOB C€ TNOMOIIBIO  TpaHCIOpTUpa. Buusl
TPEYTrOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUI. UEThIPEXYTOIBHUK, IPUMEPHI UETHIPEXYTOJIbHUKOB. [IpIMOYTONbHUK,
KBaJpaT: WCMOJb30BAHUE CBOMCTB CTOPOH, VYIJIOB, auaroHaneil. WM3o0paxenue
r€OMETPUUECKUX (UTyp Ha HEJIMHOBAHHOW OyMare ¢ HCIOJIb30BAHUEM ITUPKYJIS,
JUHEWKH, yrolbHUKa, TpaHncnoptupa. [locTpoeHus Ha kiieTuyaToi Oymare.

[Tepumetrp mHoOrOyronbHMKA. [loHsTHE TUIOmMAMU (UTYPBI, CIUHHIIBI U3MEPCHUS
mwiomanu. [pubmmwkénHoe namepenue miomanu Guryp, B TOM YUCJIE Ha KBaJapaTHOM
cetke. [IpubnnxéHHoe u3mMepeHre JJIUHbI OKPY>KHOCTH, TIIOIIAIN KPYTa.

CummMmeTpusi: LIeHTpaabHasl, OCeBasi U 3€pKajibHAss CHMMETPUHU.

[TocTpoeHrEe CUMMETPUUHBIX UTYP.

Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: Mmapajieenue, Kyo,

nmpu3Ma, mupamMmuaa, KOHyC, MIWIMHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX
¢duryp. [Ipumeps! pazBEPTOK MHOTOTPAaHHUKOB, IWJIMHIpA 1 KoHyca. Co3aanue Moaenen
IPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoOBOJIOKH, IIACTHIIMHA U JPYTHUX MaTePHUATIOB).

[TonsiTue o00BEMaA, emuHUIBI U3MepeHus o00bEMa. OO0BEM MPSAMOYTOJIBLHOTO

napajuiesiernurena, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHIY
oOydeHus B S Kiacce:

Yucia 1 BbIYUCTICHUSA

[lornmaTe W MPaBUIBHO YMHOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATYpPaTbHBIMH
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATH HATYpalbHbIE YHMCIA, CPABHUBATH B MPOCTEHIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U M300pakaThb HATypajbHbIE UYKCIIa TOYKAMU HA KOOPAMHATHOW (YHUCIOBOM)
MPSIMOM.

Bemonuats  apudMeTrnueckue — OEHCTBHS C  HATypalbHBIMH  YHUCJIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEHIINX CIydasiX.

BoINoaHATh NPOBEPKY, MPUKUIKY PE3YJIbTaTa BHIYUCICHUN.

OKpyrJsITh HATypaJIbHbIC YUCIIA.
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Penienne TeKCTOBBIX 32124

Pemate TexcToBBIE 3amauM  apUPMETHUYECKUM CHOCOOOM U C  TMOMOIIBIO
OpPraHW30BAaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amaun, copepkaiiue 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMSl, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOJIUIbI, 0003HAUYCHUS] TPU PELICHUU
3ajad4.

ITonb30BaThCs OCHOBHBIMU E€IMHUIAMM M3MEPEHUS: II€HBI, MAcChl, PaCCTOSIHUA,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €UHUIbI BEJIMUUHBI YEPE3 JIPYTHE.

W3Bnekarp, aHanu3upoBaTh, OLEGHUBATh HWH(OpMAIHMIO, TPEACTABICHHYIO
B TabJyuile, HA CTOJIOYATOM JauarpamMme, MHTEPIPETHUPOBATH MPECTABICHHBIC HaHHBIE,
UCIIOJIb30BATh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpust

[Tonp30BaThCs TEOMETPUUECKUMU MMOHATUAMU: TOUKA, MPsIMasi, OTPE30K, JIyd, YroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX PUTyYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIVIAMU: BEpLIMHA CTOpOHA,
C MHOTOYTOJIBHUKaMH: YIoJl, BEpLIMHA, CTOPOHA, JUAaroHajlb, C OKPYKHOCTBIO: pajguyc,
JUaMeTp, LEHTP.

N300paxaTh U3yuyeHHbIE TEOMETPUUECKHE (PUTYphl Ha HETMHOBAHHOM U KJIETYaTON
Oymare ¢ HOMOIIbIO IUPKYJISL U TMHEUKH.

Haxomuths MIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO
JIMHEUKH, CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBIL;, CTPOUTH OKPYKHOCTB 3aJaHHOTO pajuyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSIMOYIOJbHUKA, KBajgpaTa Ui HX
IIOCTPOEHHs], BBIYMCIICHU IUIOLIAIN U IIEPUMETPA.

BbluncnsaTe mnepumeTp W IUIOMIAAbL KBajpara, MPSMOYrojbHUKA, QUIYp,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YHcie (PUTyp, H300paXEHHBIX HA KJIETYaTON
Oymare.

Ilonp30BaTeCs OCHOBHBIMM METPUYECKMMH €IVUHULAMH HM3MEPEHUS [UJIMHBI,
IJIOIIAAY; BEIpAXKaTh OQHU €IVHULIBI BEJIMYUHBL Yepes3 Apyrue.

PacriozHaBaTh napasuienenurnesnl, Ky0, MCIOJIb30BaTh TEPMHHOJIOTHIO: BEpUIMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS Napajlieenunena, Kyoa.

Berunciare 00bEM  KyOa, napajuiesienunena Mo 3aJaHHBIM  U3MEPEHHUSM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHHs 00bEMA.

Pemrare  HecnokHbIE 3amadyd  HAa  HU3MEPEHUME TE€OMETPUYECKUX  BEJINYUH
B IPAKTUYECKUX CUTyaLIUSX.
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[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrPaMMbl y4eOHOTO Kypca K KOHIY
oOydeHus B 6 kiacce:

Yuciaa v BbIYUCICHUS

3HaTh W IIOHUMATh TEPMHHBI, CBA3AaHHBIE C PA3JIMYHBIMU BHJAMU 4YHUCET U
crnoco0aMu UX 3aluCH, NEPEXOJUTh (€CIM 3TO BO3MOXHO) OT OJHOW (hOpMBI 3amucu
YyHUCIIa K IPYrou.

CpaBHUBATbH U YIIOPSAIOUMBATH LI€JIbIE YMCIIA, OOBIKHOBEHHBIE U IECATUYHBIE ApOOH,
CpPaBHMBATh YUCJIA OJHOI'O U PA3HBIX 3HAKOB.

BbInosiHATh, coueTasi yCTHbIE M TUCbMEHHBIE MPUEMBI, apudMeTHUeCKe AeHCTBUS
C HATypaJbHBIMU M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMH W JECSATHUYHBIMHU JpPOOSIMH,
IIOJIOKUTEIBHBIMU U OTPULATEIIBHBIMU YHCIIAMMU.

BpluucnaTh 3HaYEHMS YUCIIOBBIX BBIPAYKCHUM, BBIINOJIHATH INPUKUAKY U OLECHKY
pe3ysbTaTa BBIYUCICHHUM, BBINOJHATH MPEOOpPa30OBaHMSI UYUCIOBBIX BbIPAKEHUN
Ha OCHOBE CBOMCTB apu(METUYECKUX JCHCTBUH.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YHCIOM H
MU300paXkaTh YKMClIa TOYKAMU Ha KOOPAUHATHOM NMPAMON, HAXOAUTh MOTYJIb YHCTA.

COOTHOCUTBH TOYKHM B MPSMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKH.

OKpyIJIATh LeNble YUCIIa U JECATUUHBIE ApoOU, HAXOIUTh NPUOJINKEHUS YUCEIT.

YucaoBbie 1 OyKBeHHbIE BbIPAsKEHHSI

[Torumatre u ynoTpeOssTh TEPMHUHBI, CBSI3aHHBIE C 3aMHCBI0 CTETNCHU YHCIA,
HAaxXOJUTh KBajpaT M KyO 4dHCIIa, BBIYUCIATH 3HAYCHHUS YKCIOBBIX BBIPAKCHHH,
coAep KalruX CTEICHHU.

ITonp30BaThCs TMpU3HAKAMM JIEIUMOCTH, PACKIaablBaTh HaTypajbHbIC YHCIA
Ha MPOCThIC MHOXKHUTEIH.

[Top30BaThCst MacITabOM, COCTABIIAThH MPOIOPITUN ¥ OTHOIICHHUSI.

Hcnons3oBaTh OyKBBI JJ11 OOO3HAUCHMS] YHCET TPH 3alMCH MaTeMaTHYCCKHUX
BBIPQXCHUN, COCTABIATh OYKBEHHBIC BBIpAXEHUS W (POPMYJIbI, HaXOJUTh 3HAUYCHUS
OYKBEHHBIX BBIPKCHUH, OCYIIECTRIISISI HEOOXO0IMMBIE TTOACTAHOBKH U ITpeoOpa3oBaHus.

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PenieHue TeKCTOBBIX 32124

PemaTe MHOTOIIIATOBBIE TEKCTOBBIC 334291 apUPMETHIECKUM CITOCOOOM.

Pemiate 3amauun, cBsi3aHHBIE C OTHOLIEHHWEM, MPONOPLUUOHAIBHOCTBHIO BEIWYUH,
MPOLIEHTaMU, PEIIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOU U MPOLEHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIUYUHBI: CKOPOCTbD,
BpEMsl, pacCTOSHHE, II€HAa, KOJMYECTBO, CTOUMOCTb, MPOU3BOJMTEIIBHOCTb, BpEMS,
o0béMa paboThl, UCHONB3YSd apuMETHUECKUE JEUCTBUS, OLEHKY, MPUKUIKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CoctaBiisiTh OyKBEHHbBIE BEIPAXKEHUS 110 YCIOBUIO 3a/1a4H.
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N3BnekaTh HHPOpMALIMIO, IPEICTABJICHHYIO B TA0JINIIAaX, HAa IMHEWHOH, CTOJIOUATON
WIM  KPYroBOMl  jauarpamMmax, HMHTEpPIPETUPOBATH  IPEJCTaBICHHBbIE  JIaHHBIE,
HCIIOB30BaTh JAaHHBIE IIPU PELICHUM 3aa4.

[IpencraBnars uHOpPMALUIO C MOMONIbIO TAaOMUL, JUHEHHON U CTOJIOYATOU
uarpamm.

Harusanas reomerpus

[IpuBonuTh mNpUMEPHl OOBEKTOB OKPYXKAIOLIEIO0 MHpA, HUMEIIMUX (opMy
M3YYEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PaBHBIX
U CUMMETPHUYHBIX UTYP.

N300paxkaTh ¢ MOMOILBIO [UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare M3ydeHHbIE IJIOCKME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHbIE (PUTYPBHI.

[Tonb30BaThCA TEOMETPUUECKUMHU TOHSATHUSAMH: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYK0 C CHMMETPHUEH: OCb CUMMETPHUHU, LIEHTP
CUMMETPHU.

Haxonuth BEJIMYMHBI YITI0B U3MEPEHUEM € ITIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJJaHHOW BEJIMYUHBI, M0JIb30BAThCS IIPU PELICHUM 3a4ad IPaayCHOM MEpPOU YIJIOB,
pacro3HaBaTh Ha YePTEkKax OCTPBIN, IPIMOU, pa3BEPHYTHIA U TYIIOU YTJIbIL.

Beluncnare  JUIMHY JIOMAaHOW, IIEPUMETP MHOTOYIOJBHHKA, I0Jb30BATHCA
€IUHULIAMU WU3MEPEHUs UIMHBI, BBIPAXKATH OJAHU EIMHMIBI U3MEPEHUSA JIMHBI 4epes
Ipyrue.

Haxonutb, uCHONB3ysd 4YEpTEKHBIE MHCTPYMEHTBI, PACCTOSHMSA: MEXKIY IBYMs
TOYKaMH, OT TOYKH A0 NPSAMOM, UIMHY IIyTH HA KBaJAPATHOU CETKE.

BbraucnsaTs miomanb Guryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOJIb30BATh
pazOueHne Ha  OpPAMOYIOJbHUKH, Ha  paBHbIE ¢burypsl,  J1OocCTpauBaHUE
N0 NPSAMOYIOJIbHUKA, II0JIb30BATbCS OCHOBHBIMU E€IWHUIIAMU H3MEPEHMUS IUIOLIAJH,
BBIPAKATh OJTHU €IMHUIBI U3MEPEHHUS TUIOLIAIN Yepe3 ApyTrue.

Pacno3HaBaTh Ha MOAENAX M H300pAKEHUSX MUPAMHUIY, KOHYC, LMIMHIP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIETYATOM Oymare mpsiMOYTOJIbHBIN MapaieieuIne].

Bbruncnsate 00b€M NpAMOYTOJBHOTO Mapajuiesienunena, KyOa, I0JIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HECHOXXHBIE 3aJa4M  HAa HAXO0XKACHUE TIE€OMETPUYECKMX BEIMYMH
B IIPAKTUYECKUX CUTYaALUSX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
HanmenoBanue pasgena |KonuuectBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Tembl) Kypca 4acoB co/iep>KaHue
HaTypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;
JleiicTBUS ¢ HATYpaJIbHBIMU CUCTEMA CUUCIICHUS. | MpeAiaraTh M 00CY:KIaTh COCO0bI YIIOPSJOYMBAHUS YUCEIL.

qucCJIaMu

Psn HaTypanbHbIX
YUCEl.
Harypanbnsii1 psz.
Yucno 0.
Harypanbnsbie yncia
Ha KOOpJIAMHATHOMU
PAMOM.
CpaBHeHue,
OKpYTJICHHE

HaTypaJbHbIX YHCEIL.

Apudmernaeckre
JICUCTBUS

C HaTypaJbHBIMHU
yuciiamu. CBoicTBa
HYJISI TIPU CII0KEHUU
Y YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKECHUH.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBOlicTBa HaTypalibHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUH U YMHOKEHUH.

Hcnmosb30BaTh NPaBUJIO OKPYIJICHUS! HATYPAJIBHBIX YUCET.
BoinoaHsaTs apupMeTuyecKue 1eMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BBIPAXKECHUIN

CO CKOOKaMH u 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTEIICHH, YUTATH
CTEIEHU, HCM0JIb30BATh TEPMHUHOJIOTUI0 (OCHOBAaHMUE,
MOKAa3aTeNb), BBIYMCIATH 3HAYEHHUS CTCIICHEH.

BbINOJHATH NPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPQYKCHUH, NMPeAJIararb U NPUMMEHATH NPUEMBI IPOBEPKHU
BBIYHCJICHUM.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHNUS; (POPMYJIMPOBATH
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ITepemecturenbHOE
1 COYETATeIIbHOE
CBOMCTBA CIIOKECHMUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3yioKeHUe yncia
Ha MHOXKUTECIIU.
Jlenenue

¢ octatkoM. IIpocTeie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajibHbIM
IIOKa3aTEJIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJOK JIEUCTBHIM.
PenieHne TEKCTOBBIX
3aJ1a4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIPAYKEHU Ha OCHOBE CBOMCTB apU(METUUYECKUX JCHCTBHIA.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH I'MNOTE3bI, GOPMYIHPOBATH 0000 ILICHUS 1
BBIBO/IBI 10 PE3YyJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNS.
@opmMyJIMPOBATH ONpPeAeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHPOBATH U
NMPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOUTEIN; HAXOAUTh OCTAaTKH OT JICJICHUS U HETIOJTHOE
4acTHOE.

PacniozHaBaTh MCTUHHBIE U JIOKHBIE BEICKA3bIBAHUS

0 HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPUMEPDI U
KOHTPIIPUMEPBHI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHHUS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaThs MaTeMaTH4YeCKHE NPEAI0KEHUS

C IIOMOILBIO CBA30K «H», «WIN», «ECIH. .., TO...».

Pemath TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3ABHCHMOCTH MEX]ly BETMYMHAMU (CKOPOCTB,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEX/y BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO IETIOYKY PACCYKIACHHM.
MoaeaupoBaTh X0 PEMICHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMKCHUC U
MOKYIIKU

CXEMBI, TAOIUIIEL

IIpuBoauTh, pazéupaTh, OLEHUBATDH PA3IUYHBIC PEIICHMUS,
3aMKCH PEIICHUI TEeKCTOBBIX 3a/1a4.

Kputnyeckn oueHUBATH MOJTYYEHHBIN pe3yibTarT,
OCYLECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCJIIOBHIO, HAXOAUTH OIIUOKHU.

PemaTsh 3a1aun ¢ moMouipko nepedopa Bcex BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBHCH C HCTOPHUEH pa3BUTHUS apUPMETHKU

Harnsigaas reomerpus.
JIMHUY HA TJIOCKOCTH

12

Touka, psimasi,
OTPE30K, JyY.
JlomaHas.
N3mepenne miiHbI
OTpE3Ka,
METPUYECKHUE
€JIMHULIBI
W3MEPEHUS JAJTUHBI.

OKpYy>XHOCTB U KPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3zopa
U3 OKPYKHOCTEN.
VYron. IIpsmon,
OCTpBIH, TYIIOW U
Pa3BEPHYTHIN YTJIbI.
Nsmepenue yrios.

Pacno3naBaTh Ha yepTe)kKaxX, pUCYHKaX, OMMCHIBATD,
MCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300paKaTh C IOMOIIIbIO
YepTEKHBIX HHCTPYMEHTOB: TOUKY, MIPSAMYIO, OTPE30K, JIyY,
yToJ, JIOMaHyt0, OKPY>KHOCTb.

Pacno3naBaTh, IpUBOAMTH NPUMeEPbI 00HEKTOB pPeaTbHOTO
MHpa, UMEIOIINX (HOPMY HU3yUCHHBIX QUTYD, OLEHUBATH UX
JIMHEWHBIC PA3MEPBHI.

Hcnoab30BaTh JMHENKY U TPAHCHOPTUP KAaK HHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJINYKMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOU JUUIMHBI, YIOJL,
3a1aHHOM BEJIMYHHBL; OTKJIAABIBATH IUPKYJIEM PaBHbBIE
OTPE3KHU, CTPOUTH OKPYKHOCTH 33/IaHHOTO pajuyca.
H300pakaTh KOHOUTYpALIUN TEOMETPUICCKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEN, NX YaCTEH HA HEJJMHOBAHHOMW U
KJIETYaTON OyMare; mpeaiaraThb, OMUCHIBATH U 00CYKAaTh
CI0CO0BbI, AJITOPUTMBbI TIOCTPOCHUS.

Pacno3HaBaTh M H300paKaTh Ha HEJIMHOBAHHOU U
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[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

KJIETYaTOM Oymare mpsiMoii, OCTpbIii, TyHOM, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BuIuncJasATh JUIMHBI OTPE3KOB, IOMAHbIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBHCMMOCTH MEXAY €AUHULIAMUA METPUYECKOU CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBath Gurypsl 1 KOHPUTYpaLUU, UCTIONB3YS

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CioxxeHue u
BBIUNTAHNE
OOBIKHOBEHHBIX
npobeit. CmenanHas
Ipo0b. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIE TpOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoii, mpeaMeTHol Gpopme,

C TIOMOIIbIO KOMIIBIOTEPA MOHATHS U CBOWCTBA, CBA3aHHBIC

¢ 0OBIKHOBEHHOU JAPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSITIOYUBAHUS JPOOCH.

HN300paxkaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJIMHATHOM MPAMOK; MCMOJIb30BATh KOOPJIUHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUs TpoOeH.

®opmMyIHpPOBATH, 32ANIMCHIBATH € IOMOUIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATENIO.

IIpeacTaBasiTh cMENIaHHYIO JpOOb B BUJI€ HETIPABUIILHOU U
BBIACJISTH LEIYI0 YacTh YUCIa U3 HEMPAaBUILHON ApOoOH.
BoinosHaATs apudpmMeTHudeckue aeiicTBUs

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHATH CBOHCTBA
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3a/1aud Ha JpooHu.
[Ipumenenue OykB
JUIS 3aIACH
MaTEeMaTUYECKUX
BBIPAXCHUH U
MPEITOKEHUN

apupMeTUUECKUX NEeUCTBUHN JJIsI palliOHATU3alUN
BBIYKCJICHUM.

BbINOJHATH NPUKUIKY U OLEHKY PE3YyJbTaTa BEIYMCIICHNUT;
NnpeaIaratb i NpUMEHSATh NPUEMBI IPOBEPKH BHIYMCIICHU.
IIpoBoauTh Mcc/ieI0BAHUS CBOWCTB IpoOEi, onupasich

Ha YKUCJIOBBIE DKCTIEPUMEHTHI (B TOM YHUCJIE C TTOMOIIBIO
KOMITHIOTEPA).

Pacno3HaBaThb UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA

0 IpOo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BBICKA3bIBAaHUM.

PemaTh TEKCTOBBIC 3a/1a4H, COICPIKAIIUE TPOOHBIE TaHHBIC, U
3aJ]a4¥ Ha HaXO0XJEHHUE YaCTH LEJI0T0 U LEJIOr0 MO €ro YacTH;
BBISIBJISITh UX CXOACTBA U Pas/IM4u.

MopaeaupoBaTh X0 pELICHUS 3aa4y C TIOMOIBIO PUCYHKA,
CXEMBbl, TaOJTHUIIBL.

IIpuBoauThH, pa30MpaTh, OLEHNBATH PA3JIMYHbIC PEILICHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/1a4.

Kputuveckn oneHUBATH MOJIYYEHHBIN PE3YJIbTAT,
OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLINOKH.
3HAKOMUTBHCS C HCTOPHUEI pa3BUTHS apUPMETHKU

Harnsigaas reomerpust.
MHOrOyrojapHUKA

10

MHOroyrojapHHKHY.
YeThIpEXyTroJIbHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceIBaTh, HCNOJIb3Ysl TEPMHUHOJIOTHI0, H300PAKATH

C OMOIIBIO YePTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«Iloctpoenue
IPSAMOYTOJIBHUKA

C 3aIaHHBIMHU
CTOpOHaMU

Ha HEJINHOBAHHOU
Oymare».
TpeyronapHuUK.
IInomane u
EPUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ AMHULBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOI'OYTOJIbHAKA

TPEYroJIbHUKA, OEeHUBATDH UX JTUHECUHBIE PA3MEPHI.
Burunc/ATh: IEpUMETP TPEYTOJIbHUKA, TPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HETMHOBAHHOW U KJIETUYATON Oymare KBajpatT u
MPSMOYTOJIBHUK € 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBaTh cBOiiCTBA IPSIMOYTOJIbHUKA, KBAJIpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa u MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTH4eCcKHUe NMPeAJI0KeHUS

C TIOMOIITBIO CBSI30K «HEKOTOPBIiY, «It000i1». PacnosnaBath
VMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccnenoBaTh 3aBUCUMOCTD IJIONIAM KBAApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU JJI IOCTPOECHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTrOIBHUKH; COCTABJISATH QUTYPHI U3 KBAAPATOB H
PSAMOYTOJILHUKOB U HAXOJIUTh MX ILIOMIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
IUIOIIAb.

BoipaxkaTh BeJIMUMHY IJIONIAIN B PA3JIMYHBIX €TUHUIIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXY METPUYECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMeEpPaMU NPUMEHEHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUYECKUX cuTyanusax. Pemars 3agauun

U3 peajbHOM XU3HU, MPEAIAraTh U 00CyK/1aTh Pa3JIuYHbIE
CIoCo0bI pELICHUS 3a71a4

JlecsTuunble ApoOH

38

JlecsiTuuHas 3aIUCh
npo0eii. CpaBHeHUE
JIECATUYHBIX
TpoOei.

JlenicTBus

C IECATHYHBIMHU
JPOOSIMH.
Oxkpyrienue
JIECATUYHBIX
TpoOei.

Penienne TEKCTOBBIX
3a/1a4, CoJep KaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh 1ECATUUHYIO APOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JECATUUHBIX IPOOCH.

HN300paxkaTth necaTHUHbIC APOOH TOUKAMU HA KOOPIUHATHOU
IIPSMOM.

BbISIBASITH CXOACTBA M Pa3JIMuMsl MPABII apUYMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsiMU, OOBSICHATH UX.

BoInosHATH apudmeTrueckue A1eMCcTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHIKY U OIEHKY pPe3ysbTara
BBIYHCJICHU.

IIpumeHsITH cBOMCTBA apu(METHICCKUX JESHCTBUI

JUISl palliOHAIN3a1KY BEIYUCICHUM.

[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.
IIpoBoauTh HCCIET0BAHMS CBONCTB JICCATUUHBIX JPOOECH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C IOMOIIBIO KOMIIBIOTEPA), BBIABUIATH TMIIOTE3bI U
PUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 po0siX, MPUBOAUTH NMPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUH.
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PemaTh TEKCTOBBIE 3a/1a4H, COJlepKalIUe APOOHBIE JaHHbBIE, U
Ha HaXO0’KJICHHE YaCTH LIEJIOT0 U LIEJIOT0 IO €0 YacTH;
BBISIBJISITH UX CXOJACTBA U Pa3JIN4Ms.

MogaeaupoBaTth X0/ pEIICHUS 3aa4 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [IlpuBoanTh, pazdéupars, OeHNBATH
pa3NuYHbIC PEIICHHUS], 3aITUCH PEIICHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTth IpOOHBIMU YHCIAMU B PEAIbHBIX KU3HEHHBIX
CUTYaLUsX.

KpuTnyeckn oneHHMBaTh MOJTYYSHHBIN pe3ybTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBHCH € HCTOPHEH pa3BUTHS apUPMETUKU

HarnsigHast reoMeTpus.
Tena u puryps
B TIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxenue
MHOTOTPaHHHUKOB.
Monenu
IPOCTPAHCTBEHHBIX
Tell.
[IpsAMOYTOJIbHBII
napasuieNienumneI,
ky0. Pa3BépTku kyda
¥ Mapajuiesienumnesa.
[IpakTueckas
pabora «Pa3BépTka
KyOa».

O061EM KyOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY:KalomeM
MHpe TIPSIMOYTOJIbHBIN Napaliiesenurnen, Kyo,
MHOT'OTPaHHUKH, ONUCHIBATDH, HCIIOJIb3YS TEPMHHOJIOTHIO,
OLICHUBATH JINHEIHBIE pPa3MEPHI.

IIpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOITUX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesa,
KyoOa.

H3006pa:kaTh Ky0 Ha KiIeT4aTOM Oymare.

HccaenoBath cBOiCTBA Ky0a, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOTOrpaHHUKOB, HCTIOJIb3YSl MOJEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenunena. MoaeaupoBaTh KyO U napajuielienune
u3 OyMaru u mpoyrux MaTtepuasoB, 00bSICHATH CIOCO0
MOJEIUPOBAHUS.
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IPsIMOYTOJIBHOTO
napajuiesienunea

HaxoauTh u3MepeHus, BBIMUCIATH IUIOIIAIb TOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe10BaTh 3aBUCHUMOCTh 00BhEMa Ky0a OT AJTUHBI €r0
pebpa, BBIABUTATH U 000CHOBBLIBATH I'MIIOTE3Y.
Hao0aroaaTh ¥ POBOAUTH AHAJOTHMH MEKTY TOHATUIMHA
TUIOIIA U 1 00BEMa, IEPUMETPA U IJIOIA 1 TTIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BRICKAa3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3bIBAHMS ¥ OTPUIIAHHS BHICKA3bIBAHHIA.
PemaTsh 3a1a4u U3 peaibHOMN KU3HA

[loBTOpEeHue u 0000IIEHUE

10

[ToBTOpEHUE
OCHOBHBIX IOHATHH
¥ METOJIOB Kypca

5 KJacca,
0000111eHE 3HAHUNA

BouruncjsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HaTypaJbHbIE YKCIIa, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH,
BBITIOJTHSATH MTPE0Opa30BaHUS YUCE.

Br10upaTh c1oco0 cpaBHEHUS YUCEN, BBIYNCICHUN,
NMPUMEHSITh CBOiCTBA apU(METHUCCKUX JIEHCTBUMA

JUISl palliOHAIN3alUK BEIYUCIICHHIA.

OcymecTB/IATh CAMOKOHTPOJIb BBITIOJIHAEMBIX ACHCTBUN U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
y4eOHBIX TTPEMETOB.

Pemathb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCO0BbI pelIeHUs 3a/1a4d, BBIOMPATh PAllHOHATbHBIN
CIocood

OBIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KJIACC

HanmenoBanue pasaena |(KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
HaTypanbsHble uncna 30 Apudmernueckue BoinoaHATH apudgMeTnyecKue 1eiicTBUS C MHOITO3HAYHBIMU
NeUCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIAATD
HaTypaJbHBIMU 3HAYeHMS BBIPAKEHUMN, COAEPIKALUX CTEIICHH.
yuciaMy. Yuciosele | BbINOIHATH NPUKUIAKY U OLEHKY 3HAYCHHUI YUCIOBBIX
BBIpAXKEHUS, BBIPKEHU I, IPUMEHSATh NPUEMBbI IPOBEPKHM pPe3yibTaTa.
NOPSAJIOK JEHCTBUH, Hcnonb3oBaTh NpM BHIYUCIEHHAX TIEPEMECTUTETLHOE U
UCIIOJIb30BaHNE COYETATEIbHOE CBOICTBA CJIOKEHUS U YMHOXKEHUS,

cKoOOoK. OKpyTIIeHHE
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHBIE
YHCia; HauOOIbIINN
OOIIHNI NEeNUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenmuMocTh CyMMBI U
TIPOU3BE/ICHUSI.
[enenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacrpeneauTenbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE HKCIIEPUMEHTHI, BBIABUIATH U 000CHOBBIBATH
THIOTE3bl.

@opmMyJHpPOBATH ONpeIeJIeHUsl ICTUTENS U KPAaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 00IIero
KpPaTHOTO, IIPOCTOTO ¥ COCTaBHOTO YMCEIT; UCTOJIB30BATh ATU
MOHSTUA MPU PEUICHUHU 3aa4.

IIpuMeHATH AJTOPUTMBbI BRIYUCICHUS HAMOOBIIETO 00IIIEeT0o
JEJUTENS] U HAMMEHBIIIETO 00I1Iero KPaTHOTO JIBYX YHCEIl,
aJrOPUTM Pa30KEHUS YUCia Ha TPOCThIe MHOKUTEIIH.
HccaenoBaTh yCI0BUS JSTUMOCTH Ha 4 1 6.

HccaenoBath, 00CyKI1aTh, POPMYIUPOBATH U
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000CHOBBIBATH BbIBOJ O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YHCEII.

HccaenoBath CBOMCTBA JEIMMOCTU CYMMBI U IIPOU3BEICHUS
YHCEI.

IIpuBoAMTH NpUMeEPHI YUCET C 38JTAHHBIMU CBOMCTBAMM,
pPacno3HaBaTh BePHbIE U HEBEPHbIE YTBEPKACHUS

0 CBOMCTBAX YUCEJ, ONPOBEPraTh HEBEPHbBIC YTBEPKIACHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4ecKHe NMPeAJI0KeHHUS

C TIOMOIIIBIO CBSI30K «H», «UJINY, «ECJIH..., TO...».

PemiaTth TeKCTOBBIE 3aJa4l, BKIIOYAIOIINAE TTOHITHS
JETUMOCTH, apU(PMETHIECKUM CITOCOOOM, UCIIOIb30BaTh
nepebop BceX BO3MOKHBIX BapHAHTOB.

MopeaupoBaTh X0/ PEIICHUS 3a/1a4U C TOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTH, pa3éupaTh, OLEHUBATDH PA3IUYHBIC PEIICHHUS,
3aIMCHU PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyeckn oneHMBAThH MOJYYECHHBIN PE3yJIbTAT, HAXOAUTH
OIMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsigaas reomerpust.
[IpsiMbIEe HA IJIOCKOCTH

[leprieHIuKyNSIpHBIE
psIMBIE.
[lapannenbHble
psIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha yepTe)kKax, pUCYHKax Cllydau B3aHMHOTO
PAacMoJIOKEHHS JBYX MPSMBIX.

MN300paxaTh ¢ NIOMOIIbIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOM U KJIeTYaTOM Oymare JiBe MepeceKaronecs
MpsIMBIE, BE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JIBYMsI TOUKaMH,
OT TOYKHU J10 IPSIMOM,
JUIMHA Mapuipyra

Ha KBaJpaTHOMU CETKE

NEPNEHAUKYISIPHYIO TAHHOM.

IIpuBOAMTH NPUMEPHI NTAPATIIETBHOCTH U
NEPHNEHANKYJIIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYI'OJIBHUKAX NEPIEHANKYISPHBIE U
napajuiesibHble cTOpoHbl. M300paskaTh MHOTOYTOJIbHUKH

C MapajuIeIbHbIMHU, IEPIICHANKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKH
110 TIPSIMOM, JJIMHY IIyTH HAa KBAaJPaTHOM CETKE, B TOM YHUCIIE
UCIOJIb3YS LIUPPOBBIE PECYPCHI

Jlpobu
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OOBLIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpoOH,
COKparlieHue 1pooei.
CpaBHeHue u
YIOPSIOYHBAHUE
TpoOei.
Jlecatuunblie 1poou
U METpUYeCKasi
cucTeMa Mep.
Apudmernaeckre
JICHUCTBUS

¢ OOBIKHOBECHHBIMH
U IECATUYHBIMU
JTPOOSMH.
OTHomIeHUE.
JleneHue B JaHHOM

CpaBHMBATB M YIIOPSII0YMBATH IpOOH, BLIOMPATH CIIOCO0
CpaBHEHHUS IPOOCH.

IlpeacTaBasiTh AeCATUYHBIC APOOHU B BHJI€ OOBIKHOBEHHBIX
npo0eil 1 0OBIKHOBEHHBIE B BUJIC JICCSITUYHBIX, HCIOJb30BATh
IKBUBAJEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, MPU BbIYUCICHUAX. MCMm0Ib30BaTh ACCATUYHbBIC
JIpoOu Mpu MpeoOpa30BaHUM BEIMYHH B METPUUECKOM
CHUCTEME MED.

BoinoaHsaTs apudmMeTudecKue AeiCTBUS

C OOBIKHOBEHHBIMHU U JACCATUYHBIMU JPOOSIMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBITIOIHATD
npeoOpazoBaHus aIpobdeH, BLIOMPATH CIOC00, MPUMEHATH
cBoOiicTBa apu(METHUCCKHUX ACHCTBHM JJIs1 pallHOHATIA3AIIUN
BBIYHCJICHUM.

CocTaBJasATh OTHOIICHUS U IPONOPIUHU, HAXOAUTH
OTHOILLIEHHE BEJIMYUH, JICJIUTh BEJIMYMHY B TAHHOM
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OTHOIICHUHU.
Macmra0,
POTIOPLIUSL.
[ToHsATHE NpOLIEHTA.
Breruucnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Penienre TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHHE
JUIMHBI OKPYXHOCTH
K €€ TuamMeTpy»

OTHOIIICHUH.

HaxoauTthb 3KcnepuMeHTAJAbHBIM IYTéM OTHOIICHUE IJTUHBI
OKPYKHOCTHU K €€ I1uaMeTpy.

HNuTepnpeTnpoBaTh MacuTad Kak OTHOIICHUE BETUYHH,
HAXOIUTHh MaciITad IJIaHa, KapThl U BEIYUCIISITH PACCTOSIHUS,
UCIIOJIb3Yys MacITal.

OOBSACHATD, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSIX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbIuncJATh IPOLEHT OT YKCJIA M YKUCJIO MO €r0 MPOLICHTY.
Okpyrasith 1poOU ¥ MPOLIEHTHI, HAXOIUTH NMPUOTMKEHUS
YHCEl.

Pemathb 3a1a4u Ha YacTH, IPOLIEHTHI, TPONOPLIUH,

Ha HaXO0>KJIeHue ApoOu (IIPOLIEHTA) OT BETUYMHBI U BETUUUHbI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTABIIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTs,
pa30upaTh, OLEHUBATH PA3IMYHbIE PELICHUS, 3aMIUCH
pELIEHU TEKCTOBBIX 3a/a4.

N3BaexkaTs HHpOPMALMIO U3 TAOJINII U TUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

oTpeeNsTh HanboIbIlIee U HAUMEHbIIIEEe

U3 IIPEACTABICHHBIX IAHHBIX

Harnsigaas reomerpust.
Cummerpus

OceBas cuMMeTpHS.
LenTpanbHas
CUMMETpHUSL.

Pacno3HaBaTh Ha yepTekax U U300PAKECHUSIX, H300PaAkKATh
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(0Tpe30K, JIOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHSI.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb ), CAMMETPHYHYO TaHHON OTHOCUTEJILHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEIBHO NPSIMOii; KOHCTPYHPOBATh Fr€OMETPUUYECKUE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUEHHBIX (DUTYD, CBSI3AHHbBIE

C CUMMETpPHEH, UCTIONB3YS IKCTIEPUMEHT, HAOII0IeHuE,
MOJIEIMPOBAHUE.

O00CHOBBIBaTh, ONIPOBEPraTh C TOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH PUTyp

Bripakenus ¢ OykBaMu

[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAXKECHUU U
MPEUTOKECHU M.
bykBeHHbIE
BBIPQXKEHUS U
YHUCJIOBBIC
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKJIEHUE
HEU3BECTHOTO

Hcnoan3oBaTh OyKBBI [17151 0003HAYEHUS YHUCE, TIPU 3aIMUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPQ)XEHUS 110 YCIOBUIO 3a7a4H.

HcciienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIUCH.

BbI4uCaSTh YMCI0BOE 3HAUEHNE OYKBEHHOT'O BBIPAKEHUS
pH 33JaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NpSIMOYTOJIbHUKA, KBAJIpaTa; IJIMHBI OKPYKHOCTH, TIOLIATU
KpyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmyram.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTb; POU3BOIUTEIILHOCTD, BpEMSI, 00bEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUA
Harnsnnas reomerpusi. 14 YeTbIpEXYTroJIbHUK, MN3006paxkaTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTIOJIBHUKY C 3aJaHHBIMU CBOWCTBAMU:
[IpsAMOyTronbHUK, C NapaJlICIbHBIMU, NIEPIICHAUKYIIIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JHarOHAJIEH.
H3mepenue yrios.
Bunnl
TPEYTOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyIIbl
IIEpUMETpa U
IJIOIIAIH
PSIMOYTOJIBHUKA.
[Tpubnmxénnoe
V3MEPEHHE ITOIIAaN
buryp.
[IpakTueckas

CTOPOHAMH, MPSMBIMH YTJIAMH U AP., PABHOOCAPECHHBIIH
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyroJibHUKU. OOOCHOBBIBATH, ONPOBEPraTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS

0 MPSIMOYTOJILHUKE, KBaIpaTe, pacno3HABaTh BEPHBIE U
HEBEPHBIC YTBEPKIACHUS.

HN3mepsATH M CTPOUTH C IOMOILIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PACIO3HABATH OCTPhIE, MIPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBaTh, 1300paxaThb OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYTIOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BbI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, IJI0IIA b
MHOT'OYT'0JIbHUKA pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «ILmomans
KpyTra»

Ha paBHbIE PUTYpBI, UCTIOJIB30BATh METPUUECKUE €TUHHIIBI
U3MEPEHUs UTMHBI U TUIOLIAIH.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
IIoUIaiei Ha KieTyaTo Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, IUTOIIAIA KpyTa

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBIC YHCJIA

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpUYeCcKast
UHTEPIPETALIHSI
Moy YucimoBbie
MIPOMEKYTKH.
ITonoxxuteapHbIE U
OTpUIATETbHBIE
yucna. CpaBHEHUE
MTOJIOKUTENBHBIX U
OTPUIATEIbHBIX
YHCell.
Apudmernaeckre
JICHUCTBUS

C MOJIOKUTEIbHBIMHU
U OTpHUIIATEILHBIMHU
YHUCIaMU.

Pemenue TeKCTOBBIX
3a7a4

IIpuBoaAMTH NpUMeEPHI UCIIOJIB30BAHUS B PEATIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATENBHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, IOJIOKUTEIIBHBIE U
OTPUIATEJIbHBIE YMCJIa TOYKAMHU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BATh YHCJIOBYIO NMPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH MpaBUJIa CPABHEHUS, YIIOPAA0UNBATH 1ICJIbIC
YHUCJIa; HAX0AMTh MOJYJIb YUCIIA.

@®opMyIMPOBATH MPABUJIA BEIYUCIICHUS C MOJIOKUTEIbHBIMU
Y OTPULIATEIILHBIMU YHUCJIAMHU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COIEPKAIINX ICHCTBUA

C MOJIOXKUTEJIBHBIMU U OTPUIIATEIIbHBIMU YU CIIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpeoOpa3oBaHus CYMM M MPOU3BEICHUM
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[IpencraBiieHne TaHHBIX

[IpsamoyronpHas
CUCTEMa KOOPJIMHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
a0crcca u
OopJuHaTAa.
CronbuaTsie u
KpPYTOBBIC
JMarpaMMBl.
[IpakTrueckas
pabora «Iloctpoenue
IarpaMm».
Peuienne TekcTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,

OO0BSICHATH M WJVIIOCTPUPOBATH MOHSATHE TIPSIMOYTOJIbHON
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cTosi0uaThie U KPYroBbI€ THArpaMMBbl;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE
nuarpaMmmbel. Ucnosib3oBaTh HH(pOPMALMIO,
MpeACTaBICHHYIO B Ta0IUIAX, HA UarpaMMax Jiis perieHust
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU

IIPEICTABICHHbBIE

B TA0JIMIaX U

Ha luarpaMmmax
Harnsnnas reomerpust. [IpsAMOYTOJIbHBII Pacno3HaBaTh Ha yepTexax, pUCyYHKax, ONMCHIBATH
@urypsl B IPOCTPAHCTBE napasulesIenuIe], nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PaxKaTh UX

Ky0, mpu3Mma,
nUpaMuIa, KOHYC,
WIAHJIP, T3P U
cepa.
N3o0paxenue

OT PYKH, MOJEJIUPOBATH U3 OyMaru, MjaacTUINHA, TPOBOJIOKH
u ap. [lpuBoauts npumMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIoIUX (OPMBbI HA3BAHHBIX TEJL.

Hcnmoab30BaTh TEPMUHOJOTMIO: BEPILIMHA, peOPO, TPaHb,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOTOI'PaHHUKOB,
UJIUHIPA U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MOJIEJIeN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
€AMHULIBI U3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJIBHOTO
napajuieienuneaa,
Ky0a, hopMyJIbI
00BEMa

N3yuaTh, NCNIONB3YS SKCIIEPUMEHT, HAOTIOCHIE, H3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, M ONUCHIBATH
CBOICTBAa HA3BAHHBIX TN, BHISABJISTH CXOJACTBA H
Pa3IMYUsA: MEXIY NUPAMUION U IIPUZMON; MEXKIY
IIMHAPOM, KOHYCOM U IIIapOM.

Pacno3HaBaTh pa3BEPTKHU Napasiesenumnena, Kyoa, mpusmsl,
MUpPaMUIbl, KOHYCA, [IIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena u3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.

Co3naBaTh MoeJIM IPOCTPAHCTBEHHBIX PUTyp (13 Oymaru,
MPOBOJIOKH, TUIACTHIIMHA U JIP.)

N3MepaTs HA MoaeIsIX: ITMHBI pEOep MHOTOTPaHHUKOB,
JTUaMeTp 1apa.

BoiBoauTh hopmyary 06bEMa IPSIMOYTOIBHOTO
napasuiesienumne/a.

Boiuncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaiesienurenia, Kyoa; UCIoJIb30BaTh €IMHULIBI H3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajIeNIeUIEI0B; pelaTh 3aJa4M C PECATbHBIMU JaHHBIMU

[ToBTOpEeHUE, 0000IICHME,
CHCTEMATH3AIUS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KYPCOB 5
1 6 KJIaCCOB,
000011IeHNE U
CHCTEeMaTH3aIHs
3HAHUU

BbI4uCIATh 3Ha4CHUS BBIPAXKECHUM, COJEPIKAIIUX
HaTypaJbHbIC, LIEJIbIE, IOJIOKUTEIBHBIE U OTPULIATEIILHBIE
4KcIia, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH, BBHITTOIHATH
npeoOpa3oBaHus YUCE U BBIPAKEHU.

Bri0upaTth c11oco0d cpaBHEHHUSI YHUCEI, BBIYUCICHUN,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCHUCTBHMA

JUISL pallMOHAIN3AI[MU BIYUCIICHUN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul peLIeHus 3a1ad U3 Apyrux
IIPEAMETOB.

PemaTh 3a1a4u pa3HbIMHU CIOCO0AMH, CDABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4u.

OcyuecTBIsATH CAMOKOHTPOJIb BBIIIOJIHIEMBIX JEHCTBUHI U
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

170
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PABOYAS ITPOI'PAMMA YUYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsieTCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 0Opa3oBaHMUS:
oHa oOecreyrBaeT M3yUYCHHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JIsl IPOJIODKEHUST 00pa30BaHus U
B TOBCEJHEBHOW >KM3HU. Pa3BuThe y O0O0OydYarouuxcsi Hay4YHBIX IPEACTaBICHUM
0 TPOUCXOXKACHUU MU CYIIHOCTU alredpamvyeckKux aOCTpakiuii, CrocoOe OTpaKeHHs
MaTeMaTHYeCKOM HayKOW SIBJICHUW M MPOILECCOB B TPHUPOJEC M OOIIECTBE, POJIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUTS aJlaliTallik B COBpeMEHHOM 1TUGpoBOM ol1iecTBe. M3yuenue anreOpsl ooecreunBaet
pa3BUTHE yMEHUs HAONIOJaTh, CpPaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEeUCTBUSI U BBIBOABI, (HOpMyNIHpOBaTh YyTBepxkIeHus. OCBOEHHE Kypca anreOpbl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOIIUXCS: OHM HCIOJIB3YIOT
NEyKTUBHBIE W WHIYKTUBHBIC pacCyXJACHUS, O000OIMIEHME W KOHKPETU3AIHIO,
abcTparupoBanue u aHasioruto. O0ydyenue anredpe mpeanoiaraeT 3HAUUTEIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHPHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTENIBHOE PEIICHUE
3a/1a4 SBJISETCS peanu3alueil 1eITeIbHOCTHOTO MPUHITUIIA 00 yUeHHS.

B crpykType mporpamMmbl y4eOHOTO Kypca «Ainredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHMAIOT COACPKATEIBHO-METOIUYECKUE JUHUU:
«Hwucna v BEIYUCICHUNY, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHEHUS U HEPABCHCTBAY,
«DOyukuum». Kaxnas W3 3THX COIEPKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET M3YUYECHHUS Kypca, B3aUMOJACHCTBYS C APYTUMHU €ro JMHUIMHU.
B xone n3ydenus yaeOHOro Kypca o0yqaroniaMcsi IPUXOIUTCS JIOTHUSCKH PACCyKIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. B CBSI3M ¢ 3TUM B Mporpammy
yaeOHOro Kypca «Anredpa» BKIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jiellaXx MaTeMaTH4YeCKoro oOpa3oBaHHUS M CIIOCOOCTBYIOIIHE
OBJAJICHUIO OOYy4YarolUMHUCA OCHOB YHHMBEpPCAJIBHOTO MAaTEMaTUYECKOrO SI3bIKA.
CopnepxaTeTbHON U CTPYKTYPHOM 0COOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBseTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «HUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM IS JajIbHEUIIIETo
M3y4YEeHUsT MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTMYECKOTO
MBIIIJICHUS, ()OPMHUPOBAHUIO YMEHMS IOJb30BAaThCA QJITOPUTMAMU, a TaKkKe
MPUOOPETCHHUIO TIPAKTUYECKUX HABBIKOB, HCOOXOJMMBIX IS IOBCEIHCBHON >KH3HH.
Pa3zBuTre MOHATHS O YHCIIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS CBSI3aHO
C palMoOHAIBLHBIMM U HPPAlMOHAIBHBIMU YHCIAMH, (POpMUPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.
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ConepxkaHre ABYX anreOpandecKuxX JUHUNA — «AnreOpandecKkue BBIPOKCHUSI» U
«YpaBHEHUSI U HEPABEHCTBa» CMOCOOCTBYeT (HOPMUPOBAHUIO y OOydYarONIUXCs
MaTeMaTH4eCKOro arnmapara, HeOOX0AUMOTO JJIsl pEIISHU 3a/1a4 MaTEMAaTUKHU, CMEKHBIX
MpeAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO 0OIIIEero
oOpa3oBaHus Y4YCOHBIH MaTepuan TPYMITUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
Anrebpa JEMOHCTPUPYET 3HAYCHUE MATEMAaTHKW KakK s3blKa JJi1 TOCTPOCHUS
MaTeMaTU4YEeCKUX MOJEINCH, OMMcaHus MPOIECCOB U SBICHUMN peaabHOro Mupa. B 3amaun
oOydeHus anredpe BXOAT TaKKe JaTbHEHIlee pa3BUTHE AITOPUTMUIECKOT'O MBITTUICHUS,
HEOO0XOAMMOr0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca UH()OPMATUKH, ¥ OBJIaICHUE HaBBIKAMU
NEIyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIMOHAIBHO-rpadUueCKON JMHUU HAIEJICHO Ha TMOJIy4YeHHE
oOydJarmMMHUCS 3HaHWA O (QYHKIUAX KaK BaKHEHIIECH MaTeMaTHYECKOW MOJenn
JUISL OTIMCAHUS U MCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB W SIBICHUU B MPHUPOJE U
obmectBe. M3ydyeHue marepuana CocOOCTBYET Pa3BUTHIO Y OOYYaIOMIUXCS YMEHHS
UCIIOJIH30BaTh Pa3JIMYHBIC BhIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH — CJIIOBECHBIE,
CUMBOJIMYECKHE, TpauUecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE pasjenbl coaepxanud: «Yucma wu
BBIUMCIICHUS», «ANreOpanueckre BBIPAKEHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YHMCIO YacoB, PEKOMEHJOBAHHBIX Ui M3y4YeHHUs: y4eOHOro Kypca
«Anredpa», — 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZeINiO).

COJEPKXAHUE OBYYEHMUA

7 KIIACC
Yucia 1 BbIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIC U IECSITHUHBIC, IEPEX0] OT OJHON (HOPMBI 3anucu Apodei K
npyroil. IloHsATHe panMOHAIBPHOIO 4YHCIA, 3alUCh, CpPaBHEHUE, YIOPSAOYUBAHUE
paIMOHANIBHBIX 4YHCceNl. ApupMeTHYeCKHe ACHCTBUS C pallMOHAIBHBIMU YHUCIAMHU.
Peuienre 3a1a4 u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJibHbIM I[OKa3aTelieM: ONpeJAeNIeHHe, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OMpESICHHS, 3amuch OONbIMX uuced. [IpoleHThI, 3amuch
MPOLIEHTOB B BUAE ApoOU U ApoOU B BUAE MPOIEHTOB. TpH OCHOBHBIE 3aJayu Ha
MPOLICHTHI, PEIICHNUE 3a]]a4 U3 PEaJbHON MPAKTUKH.

[IpuMeHeHue MPU3HAKOB JEIUMOCTU, PA3JIOKEHUE HA MHOXHUTEIH HaTypajdbHbBIX
quCen.

PeasnbHble 3aBUCUMOCTH, B TOM YHCJIE MIpsiMasi 1 oOpaTHas MpONOPIHOHATBHOCTH.
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AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOM. JlomycTuMble
3HA4YEeHUSI NEpeMEHHBbIX. [IpencraBiieHHe 3aBUCHMOCTH MEXKIYy BEIMYMHAMU B BHJIE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOGpaszoBaHue OYKBEHHBIX BbIpaKEHU,
TOKJIECTBEHHO PAaBHBIE BBIPAXKEHMsI, MPAaBUIIa TPeOOpa30BaHUsl CyMM M MPOU3BEJICHUH,
MpaBUJia PaCKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBolICTBa CTENEHN C HATYPAJIbHBIM [1I0KA3aTEIIEM.

OnHowrensl u MHOrowieHel. CreneHp MHoOrowieHa. CioKeHUE, BBIYUTAHHUE,
YMHOKEHUE MHOTIOYJIEHOB. POpMYJIbl COKPAIIEHHOTO YMHOKEHMS: KBaApaT CyMMbI U
kBaapar pasHoctd. Dopmyia pasHOCTH KBAaAparoB. PasiiokeHHE MHOIOYJICHOB
Ha MHOYUTEIIH.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJJTHOW IIEPEMEHHON, YMCIIO KOPHEN JTMHEWHOT O YPABHEHUS,
peuieHrue JIMHEWHBIX YypaBHEHMH. (CoOCTaBI€HUE YpPaBHEHHMIl 110 YCJIOBHUIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEMHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. Perienne cucrteM ypaBHEHUI criocooom
NOACTAaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YucinoBble NpoMeKyTKH. PaccTostHue Mexny 1Byms
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATA TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢yskmuu. CBoiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'paduk dynknuun y = |x|. ['paduueckoe
pEIIEHUE JTUMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KUIIACC
Yucia 1 BBIYUCTICHUA

KBaapatusiit kopenp u3 uncina. [lonstue 00 uppamnronaabHOM uncie. JlecsaTHaHbIe
NpUOITMKEHUST HppalMOHAIBHBIX YHcen. CBoicTBa apu(pMETUYECKUX KBaJPATHBIX
KOpHEH U X IPUMEHEHHE K MPe0oOpa30BaHUIO YUCIOBBIX BHIPAKEHUM U BHIYMCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

Crenens c 11eN1bIM MTOKa3aTeeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIA.

Auredpanyeckue BbIPaKeHUs
KBagpaTHbiii TpExwiieH, pa3iioKeHUE KBAJAPATHOTO TPEXWIeHA HA MHOMKHUTEIH.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CrnoxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHue anreOpanyeckux Apooei. PaninoHanbHble BRIpaKeHUs
U UX npeoOdpa3oBaHUeE.
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YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (GopMmyna KOpHEW KBaJApaTHOTO ypaBHEHHs. Teopema
Buera. Penrenue ypaBHEHHUM, CBOISIIUXCSA K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

['paduueckas uHTEpIpeTalvsi YpaBHEHUH C JABYMs IEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMephl peiieHns CUCTEM HEJIMHENHBIX
YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1a4 aNreOpandeckuM CIiocoOOM.

HucnioBple HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHON nepeMeHHON. CHCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DYyHKIUU

[lonstue Qynxuuu. O6nacTh ompeneraeHUuss U MHOKECTBO 3HAYEHHUH (QYHKIIUH.
CrniocoObl 3a1aHust PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no e€ rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOLIECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpadpuxu. Pynximn y = X2, y = x3, y =vx, y=|x|. I'papuueckoe peienue ypaBHeHni
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYMCTIEHUSA

PanmionanpHble 4HMCla, WPpAMOHAIBHBIC YHCIA, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHBIE TpoOU. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, IEUCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSMOI.

CpaBHenue JIEHCTBUTEIILHBIX qHCe, apupMeTHICCKUE JICUCTBUS
C ICUCTBUTEIILHBIMHU YHCIIAMHU.

PasMepbl  00BEKTOB  OKpYXKalomero  MHpa, JUIMTSIBHOCTH  IPOIIECCOB
B OKPYXaroIleM MUpeE.

[TpubnmxEHHOE 3HAYCHWE BEIWYMHBI, TOYHOCTh NpuOMmmKeHus. OKpyrieHHe
yucell. [Ipuknika u OLeHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. PemieHue ypaBHEHUH, CBOISIIUXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMM, CBOJSAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pemieHHsT ypaBHEHMH TPETbEM M UYETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie  npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHne c JAByMsl NEpeMEHHbIMU U ero rpaduk. PemieHue cucrem naByx
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PellIeHNE CUCTEM JBYX YPABHEHHUM, OJTHO
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U3 KOTOpBIX JIMHEIHOE, a Jpyroe — BTOpOMl creneHu. I'paduueckas MHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. PemeHue cucreMm
JMHEWHBIX HEPABEHCTB C OJHOM nepemeHHol. KBanpaTHbie HepaBeHcTBa. [ paduueckas
VHTEPIPETALAs. HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
KBanpatnunas Gynkuusi, e€ rpadux u cBoiictsa. [lapabosna, KoopIMHATHI BEPIIUHBI
napaboJibl, 0OCb CAMMETPHUU MapadoJIbl.

Ipaduku Qyukumii: y = £x, y= £x+b, y = £ y=x%y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBble MOCIEI0BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATSIBHOCTH. 3aJaHUE  ITOCJISIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMerpuueckas mporpeccud. Dopmynbl N-TO  YiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MTEPBHIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPAMHATHOM TUIOCKOCTU. JIMHEMHBIH W SKCHOHEHIMAIbHBIA pocT. CIIOKHbIE
IIPOLICHTBHI.

INPEJMETHBIE PE3YJIbTATbBI

[lpenmeTHBIE  pe3yibTaThl ~ OCBOCHHS  MPOrpaMMBl  yd4eOHOTO  Kypca
K KOHITy 0Oy4eHHs B 7 KJacce:

Yuciia v BbIYUCICHUA

BrImonHsATh, coueras yCTHbIC M MIUChbMEHHBIC MPUEMBI, apu(PpMETUUSCKUE TeHCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUM, COJIEPKAMNUX OOBIKHOBECHHBIC
1 JEeCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (OpPMBI 3amMcH uYucen K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCATUUHYIO IPOOH).

CpaBHUBATH U YIOPSAOUYUBATH PAlMOHATBHBIE YHCIIA.

OKpyrJIsITh YcCa.

BbINONHATh NMPUKUAKY W OLIEHKY pe3yJibTaTa BbIYMCICHUH, OLICHKY 3HAY€HUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE JEUCTBUA CO CTENEHSMH C HaTypalbHbIMU
MOKa3aTeNISIMU.

[IpuMeHsATh TPU3HAKU JETUMOCTH, Pa30KEHUE HA MHOXUTEIW HaTypalbHBIX
quCen.
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Pemarts nmpakTHUKO-OpUEHTUPOBAHHBIE 3a]a4U, CBSI3aHHBIE C OTHOLICHUEM BEJIIMYMH,
NPONMOPLUOHAIIBHOCTBIO  BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHns 3a/1a4 C YYETOM OTPaHUYEHMH, CBS3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAEMBIX
0OBEKTOB.

AJiredpanyecKue BbIPaKeHHsA

Ucnonw3oBaTh anredOpanyeckyr0 TEPMUHOJOTUIO UM CUMBOJUKY, MPUMEHSTH €&
B IPOIIECCE OCBOCHUS Y4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TIPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUs IEJOT0 BhIPAKEHUS B MHOTOWICH MNPUBEICHUEM
MOJO0HBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa30KEHUE MHOTOYJIEHOB HA MHOXKHUTEN C TTIOMOIIbIO BRIHECEHUS
3a CKOOKHM OOIIEro MHOXMWTEIS, TPYNIMUPOBKU CJIaraeMbIX, MPUMEHECHHS (HOpMYyII
COKpAIIEHHOTO YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUsT MHOTOWICHOB [IJIsi PEIICHHs] Pa3IMYHBIX 3aj1ad
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbBHOW MPaKTUKH.

HUcnonp3oBaTh  CBOWMCTBA  CTENEHEWM C  HATYPAIBHBIMU  IIOKAa3aTEJIsIMU
JUTsl TpeoOpa3oBaHus BBIPAKESHUM.

YpaBHeHUs U HEPABEHCTBA

Penrats nuHeliHbIE ypaBHEHHS C OJJHOM EPEMEHHOM, TPUMEHSIS ITPAaBUJIa IIEPEX0/1a
OT UCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, ABISETCA JIA YHUCIIO
KOpPHEM ypaBHEHHS.

[IpumensaTh rpaduueckue METOABl MPHU PEIICHUU JIMHCHHBIX ypaBHEHUH U WX
CUCTEM.

[TonOupaTh mpuUMepHI NAp YKCE, SBISIONINXCA PEIICHUEM JTUHEHHOTO YpaBHEHUS
C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JBYMS
MIEPEMEHHBIMH, MOJIB3YSCh TPaQUKOM, MPUBOIUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl AByX JINHENHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTtaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJy4YEHHBIN Pe3yJIbTaT.

DOYyHKIUU

N300paxaTh Ha KOOPIAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEpBAJIbl, 3aMUCHIBAThb YHUCJIOBBIE MPOMEXKYTKU
Ha anreOpanyvyeckoMm Ssi3bIKE.

OTMeuaTh B KOOPJIMHATHOM ITIOCKOCTH TOUYKHU MO 3aJaHHBIM KOOpJIMHATAaM, CTPOUTD
rpaduku TMHEHHBIX QyHKUMA. CTpouTh rpaduk PyHKIUU ) = |X|.
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OnuceiBaTh C NOMOLIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEJIUYUHAMU:
CKOPOCTb, BpEMsl, PacCcTOsIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKUMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuil cnocod TMpeACTaBICHUS U aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa u BbIYUCIEHUA

Hcnonp30BaTh HavaldbHbIE MPEACTABIECHUS O MHOXECTBE JIEMCTBUTEIIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS W BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOU MPSMOM.

[IpumMeHsTh MOHATHE apU(PMETUYECKOTO KBAJPAaTHOTO KOPHS, HAXOJUTh
KBaIpaTHbIE KOPHU, HCIOJB3YsS TMPU HEOOXOJUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPATHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YHCEI ¢ TIOMOIIBIO JICCATUYHBIX ApOoOeH
U crerieHeit uucia 10.

AJiredOpanyecKne BbIPAaKeHUsI

[IpuMeHSTh TOHATHE CTENEHHU C IETBIM TTOKa3aTeJIeM, BBITIONHATH MPeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKAECTBEHHBIE IMPEOOpPa30BaHUS  PAIMOHAIBHBIX  BBIPAXKCHUU
Ha OCHOBE IPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpanvdecKUMH JIPOOSIMH.

PacknanpeiBaTh kBagpaTHBIM TPEXWICH HA MHOKHUTENH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN [UISI PEIICHHS PAa3IMYHBIX 3a7ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHbIE YPAaBHEHHS W pPaUHOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpUMEHEHHEeM rpaduyecKux NpeacTaBieHnid (yCTaHaBIMBATh, HMEET JIH
YpaBHEHHE WM CUCTEMA YPABHEHUM pEILLICHUS], €CIIU UMEET, TO CKOJIBKO, U MIPOUee).

[lepexoauTh OT clIOBECHOU (POPMYIUPOBKH 3a/1auu K €€ anreOpanvdecKor MOJEIH
C IMOMOIIBIK) COCTABJICHUS YPABHEHUS WJIM CHUCTEMBl YPaBHEHUW, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33a]1a4d MOJYYEHHBIN pE3ybTarT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs CPABHECHMS, OLICHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh rpaduyecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUT

[lonumaTe W UCHOJIB30BaTh (PYHKUMOHAIbHBIE MOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUCHUSI), OMNPEACNATh 3HaYeHUE (QYHKIUM [0 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIMN BUAA:

y=C2,y=x2 y= x3,y= VX y = |x|, onuceBaTh CBOHCTBA YHCIOBON (DYHKIUI
X

o e€ rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOrPAMMbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIEHUA

CpaBHUBATH U yIOPSAIOYUBATH PAIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCIA.

Beimonusate apudmeTndeckue MEUCTBUS C PalMOHAIBHBIMU YHCJIAMHU, COYeTasl
YCTHBIE M TIMCbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C UPPALUMOHAIBHBIMHU
YHCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIBIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh  JEUCTBUTENBHBIE UWCJA, BBINOJHIATH MOPUKUAKY  pe3yjbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHs, CBOISAIIMECS K HUM,
npocTeiime 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiats cuctembl IBYX JIMHEHHBIX YPAaBHEHHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABJISICTCS TUHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K aAIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBoauTH MPOCTEUIINE UCCICAOBAHUSA YPABHCHUNW U CUCTEM YPaBHCHHUH, B TOM
quclie ¢ TNpUMEHEHHEeM TrpaduyecKux TMpeCcTaBIeHu (yCcTaHABIWBAaTh, WUMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUI PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaTes nuHeliHbIe HEPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIMCBIBATh PEMICHHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU
Pacno3HaBate (yHKIMH W3y4YeHHBIX BHUIOB. [lOKa3pIBaTh CXEMAaTHYECKH
pacCIlOIOKCHHEe Ha KOOPJMHATHOM IIOCKOCTH TrpaduKoB (QYHKIMHA BHUAA: Y = £X,

* —

y=fkx+b y=2,y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctu
X

OT 3Ha4YCHUI KO3 (DUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUM.
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Ctpoutrb U wH300pakaTh CXEMAaTHYECKU TrpapuKd KBaJpPaTUYHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATHUYHBIX (PYHKIMI MO UX Ipadukam.

PacnioznaBath KBaJgpaTHuuHyl0 (QYHKUIUIO 10 (opmyse, NPUBOAUTH HPHUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QUZHKH, TEOMETPHUH.

YucsioBble MOCI€10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYMCIICHHS C HCTIOB30BaHUEM (DOPMYJI N-TO WieHa apupMETHIECKON
¥ TEOMETPUYECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WICHHI ITOCIICI0BATCILHOCTH TOYKAMU Ha KOOPIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YMCIOBBIMHM IOCIEI0BATEILHOCTIMHA, B TOM YHCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCITOJIb30BAHUEM KaJbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHbBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue
Uuca u BBIYUCIICHUS. 25 [Tonsitue CucreMaTH3UPOBATH M 000raIAThH 3HAHUS
PanronanbHble yncnia palMOHATILHOIO YKclia. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPa30BLIBAS
JeNCcTBUS py HEOOXOAUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YIOPSIAOUYUBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJIbHBIM
ITOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha Ipoow,
MIPOLICHTHI

Y3 peAIbHOU
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
PpA3T0KEHUS

Ha MHOKUTEIIA
HaTypaJbHbBIX YHCEII.

OOBIKHOBCHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HoOOpa3HbIe CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHUHBIE TPOOU:
3aMEHATh MPU HEOOXOAUMOCTH JIECATUUHYIO TPOOH
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JE€CATUYHOM, IPUBOJIUTH
BEIpaXeHHUE K hopme, Hanbosiee ya100HOH /I BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YHUCJIAMH.

[IpuBOAUTH YK C/IOBbIEe M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HaTYpaJIbHBIM MTOKa3aTeNIeM, OOBSICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YUCJ0, N — HATYpaJIbHOE YHUCIIO).
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Peanbnbie
3aBucuMocTtu. IIpsamas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IoHMMAaTH CMBICT 3aMTUCH OOJIBIINX YHCET C TIOMOIIBIO
JNECATUYHBIX IpoOelt u crenenelt uncna 10, npuMeHsTh UX
B PEaJbHBIX CUTYyAIHsIX.

IIpuMeHATH IPU3HAKY JSIIMMOCTH, Pa3I0KECHUS Ha
MHOKUTEIIN HATYPaJIbHBIX YHCETI.

PemaTtp 3a1aum Ha YaCTH, IPOIIECHTHI, MPOTIOPIINH,

Ha HaXOXJIEHHE ApoOu (MPOIEHTA) OT BEJIUUYMHBI U
BEJIMYUHEI 10 €€ Ipoou (MIPOIIEHTY ), IpoOu (TIPOLICHTA),
KOTOPBIM COCTaBIISI€T OJIHA BEJIMUYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHUBATH Pa3JTUYHbIC PEIICHUS,
3aIiCH PEIICHUI TEeKCTOBBIX 3a]1aH.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPE/IEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 APYTHX y4eOHbIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOTIOPIIMOHAIBHOCTH,
IPONOPLUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHUSI.
[lepemeHHBIE.
Jlommyctumeble
3HAYEHUS
MIEPEMEHHBIX.
DopMyJIbIL.

OgaageTthb anreOpandeckoil TEPMUHOIOTHEN U CHMBOJIUKOH,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxoauthb 3HaueHUs OyKBEHHBIX BBIPAKEHUN MTPU 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 popMyIiaM.
BoinmoaHATH IpeoOpa3oBaHusl ETOT0 BbIPAKEHUS

B MHOTOWIEH MPUBEICHUEM MOJO0HBIX CIAaracMbIX,
pacKpbITUEM CKOOOK. BBINOJHATH YMHOKEHUE OJJTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBeIeHUE

[MOJIOOHBIX CJIAra€MbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
IOKa3aTeJIeM.
MHOro4JeHsbl.
CrnoxeHue,
BBIUMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOXKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKUTEIIH

Ha MHOT'OYJIEH U MHOTOWIEHAa HA MHOTOWIEH, IPUMEHATh
(dbopMyIIbl KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.
OcyuecTBIATH Pa3i0KEHUE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHHSI 32 CKOOKU 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKPAILLIEHHOI'O YMHOXKEHHS.

IIpumeHsATH Npeobpa3oBaHe MHOTOUYJICHOB ISl pELIeHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKMU.

3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS MaTEMaTHUKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, paBuia
npeoOpa3oBaHUS
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JIuneitHOE ypaBHEHUE

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIs PAaBMUJIA NIEPEX0/Ia OT UCXOTHOTO YPaBHECHUS
K PaBHOCUJIBHOMY eMy OoJiee npocTtoro Buaa. [llpoBepsTs,
ABJISICTCS JIU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHonOupaTs mpuMepkI Iap YUCE, ABIISIIOMINXCS PELICHUEM
JIMHEVHOTO YPAaBHEHHUS C JBYMsI IIEPEMEHHBIMM.
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C OZITHOU IIEPEMEHHO,
pELIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C IOMOLIBIO
YPaBHEHUM.

JIuneiinoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEUHBIX YPaBHEHUIN

CTpouTh B KOOPJIMHATHOM MJIOCKOCTU rpauK JUHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YSICh TPaUKOM,
NPUBOJUTH PUMEPBI PEIICHUS YPABHEHHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUMN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10OJyYEHHbIN
pe3yabrar

C IBYMsI
NEPEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara Touku N300paxaTh Ha KOOPIUHATHON MPSIMOMN TOUYKH,

OyHKIUU Ha psAMoi. YUCTIOBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, JIy4YH, OTPE3KH,
POMEXKYTKH. WHTEPBAJIbI; 3aIMMCHIBATh UX HA aJIreOpanyecKoM S3BIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJAUHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KoopJAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.

OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJAMHATAM; CTPOUTD TPA(UKU HECTOKHBIX
3aBUCUMOCTEMH, 33/IaHHBIX (POPMYITaMH, B TOM YHUCIIC

C TIOMOTIBIO I POBBIX TAOOPATOPHIA.

IIpumeHsiTH, H3y4aTh NpeuMYylIeCTBA,
HHTEPNPeTUPOBATH rpadUUECKUiA CTIOCOO MPEACTABICHUS
¥ aHAJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OcBauBathb noHsiTUE QYHKIINH, OBJIAJEBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaThb jimHeliHYI0 QyHKIHIO Y = KX + b,
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Urenue rpaukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
JluneitHas GyHKUMS.
[TocTpoenue rpaduka
JMHEHHON PYyHKIUU.

ONUCHIBATH €€ CBOKMCTBA B 3aBUCUMOCTU OT 3HAYCHUN

k03 unmentos K u b.

CtpouTthb rpaduku JiuHeiHON QyHKImY, QyHKIMA Y = | x|,
Hcnoab3oBaTh n(poBbIE Pecypehbl ISl TOCTPOSHHUSI
rpaduKoB QYHKIUI U U3yUSHHS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI TUHEUHBIX 3aBUCUMOCTEH B peaIbHbIX
npoIieccax u sIBICHUSIX

I'padux pynxum
y =[x
[loBTOpEeHue u 0000IIEHUE 6 IToBTOpEeHUE Br10upaTh, IPUMEHATH OLEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHuM BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHeHUIA.
7 xacca, 06001eHne OcymecTB/IATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUN U
3HAaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPE0Opa30BaHUMA,
ITOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
IIPEIMETOB.
Pemathb TekcTOBBIE 321241, CPABHUBATh, BLIOUPAThH
COCO0BI PELICHUA 33/1a4
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opMyIUpPOBATH ONpPeAeIeHre KBaIPaTHOTO KOPHS

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsaTuaHbie
PUOIIKEHUS
MppalOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIE
yucia. CpaBHEHHUE
JIEUCTBUTEIBLHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHUCJIOBBIX
BBIPAKCHHUI,
colieprKalmx
KBaJpaTHbIE KOPHU

U3 yncia, apuMETHIECKOTO KBaIPATHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCIOJIB3YS TIPU HEOOXOIUMOCTH KAJbLKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNOPSIIOYHUBATH PAllMOHAIBHBIC U
UPpALMOHAIIBHBIE YUCJIA, 3aIUCAHHBIE C TTIOMOIIBIO
KBaJPATHBIX KOPHEN.

HMcenenoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOUHBIE U
npuOmkEHHBIC KOpHH Tpu @ > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHMsl BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUYECKUX U PU3HUECKUX POPMYII.

Bo1uncJATh 3HAUeHMsI BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTHU
KQJIBKYJISATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
IPE/ICTaBIICHUs, CBA3aHHBIEC C TPUOIMKEHHBIMUA 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKU

Yycia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrerneHn ¢ eabIM
[MOKAa3aTeJIEM.

@opmMyJIMPOBATH ONpeAeIeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKa3aTesieM CranpapTtHas 3anuch IIpencraBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI
YHCIIA. B CTaHIapTHOM Bujie. CpaBHMBATD YKCJIA U BEJIMYUHBI,
Pa3meps1 00bekTOB 3aMMCaHHbIE ¢ UCTI0JIb30BaHUEM cTeneHu 10.
OKpY’KaIOLIEro Mupa Hcnonb30BaTh 3aNUCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX JUISL BBIPOKEHUS Pa3MEPOB 00BEKTOB, IJTUTEILHOCTH
YaCTHI] MPOLIECCOB B OKPYKAIOLLIEM MUDE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4Y€ECKOM (popme
00BEKTOB), Y WUTKOCTPUPOBATH IPHMMEPAMU CBOKCTBA CTEIEHU
JUTUTEITBHOCTD C LEJIBIM TIOKa3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKPY’KAIOLIEM MUpPE. | BBIPAYKEHUI, COAEPKAIINX CTENIEHHU C LIEJIBIM TTOKa3aTENIEM.
CBoiicTBa cTeNIEHU BoINOTHATH AeHCTBHUS C YUCIIAMU, 3alICAHHBIMU
C LC/IBIM IOKA3aTeJIEM | B CTaHJIAPTHOM BUJIE€ (YMHOKEHHE, JIEJICHUE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBaJIpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpakeHUs1. KBagpaTHbIi TPEXUIIECH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXUIIECH Paznoxenue PackiaabiBaTh HA MHOKHMTEJIM KBAIPATHBIN TPEXWIEH
KBaJ[paTHOT' O C HEOTPULIATENBHBIM THCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anrebpanyeckue
BBIPAKCHUSI.
AnrebOpanueckas 1poOb

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B ajreOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu. CokpaiieHue
TpoOei.

CroxeHnue,
BBIUUTAHUE,
YMHO>KEHHUE U JIeTICHUE
anreOpanvaecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3anuceIBaTh anredOpanyeckue Boipaxkenus. Haxoaurb
00J1aCTh ONpeIeTICHUS pallMOHATBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HauyeHue ApoOu, B TOM YHCIIE C OMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSTH €ro s peoOpa3oBaHus IPoOeH.
BbINOJHATH JelcCTBUS C aIredpanuyecKuMu ApoosiMu.
[TpumeHsTH TpeoOpa3zoBaHus BEIPAXKEHUM JIJIS1 PEIICHUS
3anay. Beipaxkath nmepeMeHnble u3 Gopmys (pu3ndecKux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIMH)
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YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBagpatnoe
ypaBHeHue. Hemonnoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUH,
CBOJAIINXCS

K KBaJI[paTHBIM.
[IpocTetimue npodHO-
palLlMOHAJIBHBIE
YpaBHEHUSL.

Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
KBaJpaTHBIX
YpPaBHEHHM

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHMUS.

3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;
peliaTh KBaJApaTHble yPABHEHUS — IIOJIHBIC U HEIIOJIHEIE.
IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemiate ypaBHEeHHs, CBOISIIMECS K KBAAPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Ha0sropaTh 1 aHAIM3MPOBATH CBSA3b MEXKY KOPHSAMHU U
KodppUIIMeHTaMH KBAaIPaTHOTO YPaBHEHUSI.
®opmyaupoBaTh Teopemy Bueta, a Takke o0paTHyIo -
TEOpEMY, IPUMEHATH ITU TEOPEMBI [l PELICHUS

3a1ad4.

PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3a/1a4U
K anredpandeckoi MoIeNIi MyTEM COCTABIICHHS YpaBHEHUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C HCTOPHUE Pa3BUTHS aNreOphI

YpaBHEHHUs 1 HEPABEHCTBA.
Cuctembl ypaBHEHU I

13

JIuneitHoE ypaBHEHUE
C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN
B LIEJIBIX YKCTIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMHU.

CtpouTth rpadvku TUHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBbIE PeCypPChl.

Pa3ziuyaTth napajuiesibHbIE U EPECEKAIOIINECS PAMBIE
10 UX YPABHEHUSIM.

PemiaThb cucTEMBI ABYX JINHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHCTEM HEJIMHEHWHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YPaBHEHUS C IByMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUH C ABYyMs
IIEPEMEHHBIMU.
Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpaBHEHUM

PemaTp npocreinye CUCTEMbI, B KOTOPBIX OJTHO

Y3 YPAaBHEHUH HE SBJISETCS JIMHEUHBIM.

[HpuBoauTes rpaduyecKyr0 HHTEPIPETALUI PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHECHUMU
C IByMs IEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3aJa4H aJIre0OpanvyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoseie
HEPaBEHCTBA U UX
CBOICTBA.
HepaBeHcTBO ¢ 01HOM
IIEPEMEHHOM.
JIuneiinble
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuienue. CuctemMbl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOU MPSIMOM, T0KA3bIBATH
anreOpanveckKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPSAMOU
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C OZITHOY IIEPEMEHHON
Y VX pELICHHE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM
IIPSMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTp onpeieIeHUs
Y MHOXECTBO
3HAYCHUN ()YHKIIHMH.
CrniocoObl 3a1aHus
GyHKIHA.

I'paduk GpyHKIIHH.
CgoiicTBa QyHKIINH,
UX OTOOpakKeHHUE

Ha rpaduke

Hcnoab3oBaTh () YHKIIMOHATHLHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY.

Boruucasath 3HaueHust G yHKIUH, 3aJJaHHBIX (hOpMYyIIaMu
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJTBKYJIATOP);
COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku QyHKIUHN.

OnuckiBaTh cBOIicTBA (QYHKIIMM HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoas3oBaTh GyHKINOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBathb mpumepsl rpaukoB, OTPAKAIOUIUX PEAIbHbBIE
npoueccsl U sipjieHus. [IpuBoAMTH MPUMeEpPbI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMUA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHbIE IPOrPAMMBbI

JUTSI TIOCTpOeHUs TpaduKoB PYHKITUI ¥ U3yUEHHUS UX CBONCTB

O yHKIUY.
UricroBbie G yHKITAN

YreHue 1 moCTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoautsb ¢ moMmombio rpagpuka GyHKIMHA 3HAYEHUE OJTHON
Y3 pACCMATPHUBAEMBIX BEJIUYMH 10 3HAYCHUIO APYrOM.
B HecnoxHBIX ciiydasix BbIpaxkaTh GOpMYyJ10i 3aBUCHMOCTD
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byHKINH,

MCKY BCIIMYMHAMU.

OTPAXKAIOLIUX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJIUYUHBI
peaJIbHbBIE IIPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.
OyHKIMH, Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
ONMCHIBAIOLIHE CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
IpsIMYIO U OOpaTHYIO rpagukoB QyHKIMit BUaa:y = X2,y = x5, y = Vx, y = |x|
OPONOPUUOHAIIBHBIC Hcnoab3oBarth QYHKUMOHAJIBHO-TPaduUecKue
3aBUCUMOCTH, UX MpeACTABJIEHMS IS PEILICHUS U UCCIIEI0BAHNs YPABHEHUN U
rpaduku. CHCTEM YPABHECHUM.
I'padpuk dpyHkuun IIpuMeHaTH LM pPOBLIE pecypChl I IOCTPOSCHUS
y = X2 rpaduKoB (HyHKIIUH
OyHKIMH
y =Xy =
y =vx,y = |xl;
rpauyecKkoe pereHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpenue u 06001IeHNE [ToBTOpEHue Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMSI

OCHOBHBIX IIOHSITHM U
METOJIOB KypcoB 7/ 1 8
KJIacCOB, 0000IIIEHNE
3HAHUU

YyuCeJl, BBIYUCIEHUN, TpeoOpa30BaHUi BhIpaXKEHUH, pELICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JEUCTBUN U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCIECHUMN, TPEOOPA30BAHUL,
MTOCTPOECHUM.

PemaTe 3a1a4u U3 peaibHOM )KM3HU, IPUMEHATH
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MaTeMaTHUYeCKUEe 3HAHUS ISl PEIIeHUs 3a7a4 U3 IPYTUX
MPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPDABHUBATH, BLIOUPATH
CIOCO0bI PELICHUS 3a]a4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIE U
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEUCTBUTEIBHBIX
YHCEIT,;
JICHCTBUTEILHEIC
YHclia KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOIMThb 3HAYECHUS CTETIEHEN C LEJbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YMCEII B IPAKTUYECKON IESITEIbHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS 1EMCTBUTENIBHOIO YUCIIa PU PEIICHUU
3aaad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHIKY PE3YJIbTaTa BBIYMCICHUM, OUEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHUE BSIIMUHNHBDI,
TOYHOCTD
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIUYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOM CTETIEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rPpapuueckne
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
yYpaBHEHHsI, CBOJISAIIMECS K HUM, MPOCTeMIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aJire0pandecKkum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBI YPAaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHCHHH, B KOTOPBIX OJTHO YPABHCHHE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUIECKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJIeT0BAHUS YPABHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
(bOopMYITUPOBKH YCIOBHUS 3a/1a91 K aareOpandecko MoIeau
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCMOIb30BATh
JIuHeitnble JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAIPATHBIC HEPABEHCTRBA.
C OJTHOW EPEMEHHOMN PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJTyYEHHBIE PEIICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH TpadUKOB

dbyukuuid Buga: Yy = kx,y = kx + b,y = k_,y = X2
X
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CUMMETpPHUH NapadoIbl.

I'paduxu pyHKUIMNA:

y = kx

y = kx + b,
k

y =_,
X

y =%,

y = x,

y =vx,

y = |x|

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoAUTHL NpUMeEPHI KBAIPATUUHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PUUKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHOU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax’ + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOSHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

15

IlonsaTHe yncaoBoM
ITOCJICIOBATEIILHOCTH.
3aganue
I10CJICIOBATSIIHHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmyIoii N-To YieHa.

Apudmernueckas u
reoMeTpUuYecKast
MPOTPECCUMU.
®opmyibl N-ro YieHa
apu(pMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
CTPOUTH pevyeBble BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEMN, 3 JaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
MJIOCKOCTH.
JInHEenHbIN U
YKCIOHEHIIHNAJILHBIN
pocT.

CI10XHBI€ IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOUYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 PEAIbHOM KU3HU, WLIFOCTPUPYIOIINE U3MEHEHUE

B apu(MEeTHUUECKOU MPOrPECCHH, B TEOMETPUUECKON
IpOrpeccun; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEIOBATEIIBHOCTAMU, B TOM YHUCJIE 3a/1a4d U3 peabHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(31EKTPOHHBIX TAOIUL, TPAPUUECKOT0 KAJIBbKYJISATOpA U T.I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTUS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cUcTeMaTHh3alusa 3HaHUH

18

Yucaa u
BbIYMCJIEHUA (3aI1KCh,
CpaBHEHUE, JICUCTBUS
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PEUICHUHN 3a7a4 U3 IPYyTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aAHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
MIPOCTOE U COCTABHOE YUCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yucia, apupMeTHYecKuil KBaApaTHbIA KOPEHb.
BBINOJIHATE AelicTBUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00BEM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa3ouparh peanbHble )KU3HEHHBIE CUTYAlIUH,
(opMyTHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTHb PEIICHUE, TPUMEHSISI MAaTEMaTUUECKH armapar,
HHTEPNPETHPOBATHL PE3yJIbTaT
AuredOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIPasKEeHUsI nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JIOTTYCTUMBIEC paImoHAIbHBIE BEIPAKEHUS W BHIPAKCHHSI C KOPHSIMH,
3HAYEHU) peaNn30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOYKUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (POPMYIT PA3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JIOIYCTUMBbIE 3HAUE€HUSI IEPEMEHHBIX JJIs1 JPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUHN, KOPHEM.

MopnesmmpoBaTth ¢ IOMOIIBIO (OPMYJI pealbHbIE IPOLIECCHI
U SIBJICHUS

DyHKIUU
(mocTpoeHue,
CBOMCTBA U3YYEHHBIX
yHKUMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIUS, TpadUK QYHKIIUH,
HYJIU QYHKIHUH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBRA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUSA, HaUOOJIbIIEE U
HauMEHbIIee 3HaYeHUs1 QYHKIIUH.

AHAJIH3MPOBATH, CPABHUBATH, 00CYKAaTh CBOICTBA
GyHKUUN, CTPOUTH UX TPadUKH.

OnepupoBaTh NOHATUAMM: IPSMast TPOIIOPIIMOHATIBHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIUs, Tapaboiia, rurepooa.
Hcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOUCTB,
MIPOLIECCOB M 3aBUCUMOCTEM, JJIsl pelieHus 3a71a4 U3 APYTUxX
y4eOHBIX IPEAMETOB U PEATbHOM KU3HH; MOJAEJIUMPOBATH

C TIOMOIIIBIO TPa(UKOB PEATbHBIC IPOIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUYNHAMU

OBILEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«I'’EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiiOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LEeIbI0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE PAacCIIOJIOKEHHUE, OINMPAETCS Ha JIOTMYECKYIO, JOKAa3aTENbHYI JMHUIO.
IleHHOCTh W3yuY€HUsS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYarOUIMHCS YYUTCS TMPOBOJAUTH JIOKA3aTeNIbHbIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKICHUS M CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXKICHUS
«OT TPOTHUBHOTOY», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBHIE
YTBEPKICHUS.

BTopoii 1IEHHOCTHIO H3YyYEHHUSI TEOMETPHUM SBJISIETCS MCIOJB30BaHUE €€ Kak
WHCTPYMEHTA TIPU pEIICHUH KaK MAaTeMaTUYECKUX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACTUTh
TEOMETPUYECKYI0 (PUTYPYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu Tpebyemble pa3Mepbl rapaxka HJis aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3ydeHHM reomerpuu. llpm pemenun 3amau
NPAKTUYECKOTO XapakTepa OOYy4aroUIUHCS YYUTCS CTPOUTh MAaTEMAaTUUYECKHE MOJENH
peabHbIX )KU3HEHHBIX CUTYallil, IPOBOJUTHh BBIYUCICHUS W OLIEHUBATH aJIEKBATHOCTD
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxxHO MOJYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMHi, MOTHBHUPOBATh HCIOJb30BAaTh OINPEACICHUS TeOMETPUUECKUX (Guryp u
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYECHHBIX YMEHHMIM B (PU3HUKE U TEXHUKE.
Otu cBA3u Hambojee SpPKO BUAHBI B Temax «BekTtopwr», «Tpuronomerpudeckue
COOTHOIIIECHUs», «Metoz koopauHaT» u «Teopema [Tudaropar.

VYueOnbiii kypc «['eoMmerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIE Ppa3/Ieibl
conepxkanus: «I'eomerpuueckue PUrypsl u X CBOMCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «lBHKEeHU
mIockoctuy, «lIpeobpazoBanust mogo0Ous».

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUsl y4eOHOro Kypca
«["eomerpusi», — 204 waca: B 7 kitacce — 68 gwacoB (2 Jaca B Hemenmo), B 8 Kimacce —
68 yacoB (2 yaca B Hezieln0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).
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COIAEPKXAHUE OBYUYEHUA
7 KIIACC

HauaneHble monaTusa reometpun. Touka, npsmas, OTPE30K, Jyd. YToj. Buasl yrios.
BeprukansHbie U cMmexHble yriabl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD MPAMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBAa OCEeBOM cumMmeTpuu. [Ipumeps
CHUMMETPHUHU B OKPYKAKOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOIIBIO LUPKYJA U JUHEHKU. TpeyronbHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBIN U PABHOCTOPOHHUMN TpeyroibHUKN. HepaBeHCTBO TpeyroabHUKA.

CRoiicTBa M TpPU3HAKKW PaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3HaKku paBeHCTBa
TPEYrOJIbHUKOB.

CgolicTBa M TpU3HAKK TapauieiabHbIX NpsiMbIX. CymMma YTJIOB TPEYTrOJbHHKA.
Bremnue yriel TpeyrojabHUKA.

[IpsamoyronbHbli  TpeyroabHUK.  CBOWCTBO  MeOWaHbl  MPSMOYTOJIBHOTO
TPEYroJabHUKa, MPOBEAEHHOM K runoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJBHBIX
TPEyroJibHUKOB. [IpAMOYTONbHBIN TPEYTOABHUK C YIJIOM B 30°.

HepaseHncTBa B reoMerpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIBIIEM yTJIe U OOJIbIIEH CTOpOHE TpeyroyibHUKa. [lepnenaukymsp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJa U IHUAMETP, UX CBOMCTBA. B3anMHOE pacmoyioxeHue
OKpy)KHOCTH M mnpsmoil. KacatenbHass u cekymass K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapammenorpamm, ero Inmpu3HakKu M CBOWCTBA. YacTHbIE
CJIy4au mapajiesiorpaMMoB (PSMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHoOoOKast Tpanerusi, €€ CBOWCTBA U MpU3HaKu. [IpsMoyronsHas Tpamemus.

Merton ynBoenust meauansl. LlenTpanbHas cummetpust. Teopema Paneca u reopemMa
O IPOMOPLHMOHAIBHBIX OTPE3KaX.

CpenHue TuHUY TpEeyroyibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TpeyrombHUKOB, Kodhdumuent momodus. [lpusnaku momgoOus
TPEeyroibHUKOB. [IpuMeHenne no100us npu pelieHny NPakTUUYEeCKUX 3a/1au.

CaoiicTBa miomaneil reomerpudyeckux Quryp. Dopmynsl s IUIOWAIU
TpPEeYrojbHUKA, TMapajierorpamMma, pomOa u Tpamenun. OTHOIICHHWE TIIOMIAIEH
noA0OHBIX QUTyp.

Brruncnenune momaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYAaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIjla IPSMOYIOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYecKue (DYHKIIMU YTIIOB
B 30°, 45° 1 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEXKly XOpJaMH U CEKYIIMMU. BriucaHHbIE M OITMCAaHHBIE YETHIPEXYTOJIBHUKH. B3anMHoOe
pacnonoxeHue AByX OKpyxkHocTed. Kacanuwe okxpyxnHocteil. OOmue kacaTeinbHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TtpeyronpHukoB. TeopemMa KOCHMHYCOB W TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogodus. [Togodue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeAeHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ| BeKTopamu. Pa3nmoxeHue BeKTOpa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatet  BekTopa. CkansipHO€  MPOU3BEAECHUE  BEKTOPOB, IPUMEHEHHE
IUTs1 HAXOKJECHHUSI IJIUH U YTJIOB.

JlexkapTOoBbl KOOpJIMHATBHI HAa IUIOCKOCTH. YPaBHEHUS MPSIMOM M OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYKHOCTEW U MNPsAMBIX. METoI KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTH. ['pajiycHas v paguaHHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpy>kHOocTel. [lnomane kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dJIeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHble pe3ynbTaThl OCBOSHHS IMPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjaacce:

Pacrio3HaBaTh M3y4eHHBIE TE€OMETPUYECKUE (DUTYpHI, ONMPEACNSITh MX B3aUMHOE
pacloyioKeHHe, W300pakaTh TEeOMETpUYECKHe (UTYPBI, BBIMOIHATH  UYEPTEKH
[0 YCJIOBHIO 3ajaud. W3MepsaTe JMHEWHBIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun
Ha BBIYMCJIEHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIEHKY JMHEHWHBIX U YTJIOBBIX BEJIMYMUH MPEIMETOB B pEaIbHOM
KU3HHU, pa3MEpOB IMPUPOJHBIX OOBEKTOB. PaznumuaTe pa3mepbl 3TUX OOBEKTOB
TI0 MTOPSAJIKY BEJINYMHBI.
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CTpouTh 4epTEKU K TEOMETPUUYECKHUM 3a]1a4aM.

Ilonp30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh NMPU3HAKU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKICHHUS C MCIHOJIB30BAHUEM T'€OMETPHUUECKUX
TEOPEM.

Ilonp30BaTbCs  NPU3HAKAMHM  PABEHCTBA  INPAMOYIOJBHBIX  TPEYrOJIbHUKOB,
CBOWCTBOM MEIWaHbI, MPOBEAEHHOW K TMIIOTEHY3€ IPAMOYIOJIBHOI'O TPEYroOJIbHUKA,
B PELIEHUH I'€OMETPUUYECKHX 3a]ad.

Onpenensate MapajuIeNbHOCTh MPSMBIX C IMOMOILIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. Onpenenarb NapauieIbHOCTh NPSIMBIX € TOMOIIBI PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3a1aun Ha KieTyaTon Oymare.

[IpoBOAUTH BBIUKCIEHUS M HAXOJUTh YHMCIIOBblE MU OYKBEHHBIC 3HAYEHHUS YTJIOB

B F€OMETPUYECKHX 3aJladyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYT'OJIbHUKOB, CBOMCTB  yIJOB, OOpa30BaHHBIX TMpH TEPECEUECHUH  JBYX
napajuieNIbHbBIX PSAMBIX CEKYIlel. PemaTs npakTHYecKkue 3a1a4i Ha HAX0KAEHUE YIIIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb OIpPEACATh
OMCCEKTPUCY yTia U CepEeIUHHBINA NEPIEHINKYIISAP K OTPE3KY KaK T€OMETPUUYECKHE MecTa
TOYEK.

@opMyIupOBaTh OIPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JHamerpa
OKPYKHOCTH, II0Jb30BaTbCd WX CBOWCTBAMHM. YMETb IMPHUMEHATH OTU CBOMCTBA
IIPU PELLIECHNUH 3a/1ay.

BitazeTs oHsATHEM ONMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. Ilomb3oBatbes (akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCA B OHOM TOUYKE, U O TOM, UYTO CEPEAUHHBIC NIEPIICHNUKYJIIAPBI K CTOPOHAM
TPEYrOJIbHUKA IIEPECEKAOTCSA B OJTHOM TOUYKE.

Bnagers mnoHsATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJIb30BAaTHCS TEOPEMOM
O MEPIEHAUKYIISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.

Ilonbp30BaTbCAd NMPOCTEHIIMMH I'€OMETPUYECKUMHU HEPABEHCTBAMHM, IIOHMMATh HX
MPAKTUUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITIOCTPOCHMS C IOMOIIBIO LUPKYJIA H
JIMHEUKHU.

IIpeameTHBIE pe3ydbTaThl OCBOSHHS MPOrPaMMbI Y4eOHOrO Kypca K KOHITY
oOydeHus B 8 Kiacce:

PacnoznaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MTOJIb30BaThCS
MX CBOMCTBAMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUS] MEIUAH TPEYrojbHHUKA (LIEHTpa Macc)
B PEILLICHUU 3a7a4.

Bianetes noHATHEM CpEHEN JIMHUM TPEYTOJIbHUKA U TPAlElUH, NMPUMEHATh UX
CBOWCTBAa NpHU pEIIEHMH TeomeTpuueckux 3anad. llomb3oBaTbest Teopemoint dDaneca
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A TEOPEMOW O MNPONOPUMOHATIBHBIX OTPE3KAX, MNPUMEHATh HUX U1 PELICHUSA
MPAKTUYECKUX 3a1a4.

[IpuMeHsATh TpU3HAKK MOJOOUS TPEYrOJbHUKOB B PEHICHUH T'€OMETPUUECKUX
3a1ad4.

[Tons3oBathest Teopemoir Iludaropa st pemieHUs TEOMETPUYECKUX U
npakTuyeckux 3agad. CTpoUTh MAaTEMaTUUYECKYIO MOJENIb B MPAKTUYECKUX 3a7ayax,
CaMOCTOATENBHO JIENATh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

Bnaners noHsaTHsIMHU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOT0 yIila IPSMOYTOJIBHOTO
TpeyroiabHuKa. [10J1b30BaThCA TUMU MTOHATUAMU JJI PELICHUS PAKTUYECKUX 3a]1a4.

Boruncnsare (paznuyHbIMU  crioco0aMu) IUIONIAAL TPEYroJibHUKAa W  IUIOMIAIU
MHOTOYTOJIbHBIX (UTYp (MOJB3YsCh, TJI€ HEOOXOIUMO, KalbKyJaaTopom). [IpuMeHsTh
MOJIYYEHHBIE YMEHUA B MPAKTUYECKHUX 3a1a4ax.

Brnagers mOHATUSAMU BIMCAHHOTO U LIEHTPAIBHOIO YIJjla, UCMOJIB30BATh TEOPEMBI
O BITMCAHHBIX yTJIaX, yIrilaX MEXIy XOpJaMH (CEKYIIIUMHU) U YTJIe MEXKIy KacaTelIbHOU U
XOPJAOH MPHU PEIICHUU N'€OMETPUUECKUX 3a/1a4.

Bnagers nNOHATHEM ONKMCAHHOTO YETBHIPEXYTOJIBHUKA, TPUMEHSATh CBOWCTBA
OINMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUM 3a/4a4.

[IprMeHATH MTOJTyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJECIH
UL 3aJad  peajbHOM KU3HU M IPOBOAUTH COOTBETCTBYIOIIME  BBIUHUCIICHUS
C TMpUMEHEHWEM TMoao0Husi W TPUTOHOMETpPUH (TMONB3YACh, Tle HEOOXOIUMO,
KUIBKYJISITOPOM).

[IpenMeTHBIE pe3yibTaTHl OCBOCHHUS TMPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiaacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxomuTh (C MNOMOIIBIO  KaJdbKyJsSITOpa) JJMHBI M YIJIbI
JUTSI HeTaOJTUYHBIX 3HAYCHU.

[Tonb3oBaThcst (opMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JUIsl HAXOXKJICHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonb3oBaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXKJICHUS Pa3IAYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEeIIeHNuEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSMU TIpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. Ilomp30BaThesi CBOWCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATD JUTMHBI M HAXOJUTh YTl y TOM00HBIX (huryp. [IpuMeHsTh cBOMiCTBa TO100MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MNPUMEPHI MOAOOHBIX (GUTYP
B OKPY’KaroOIIeM MHpE.

[Tonp30BaThCSA TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBAaJPaTe KacaTeIIbHOM.
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[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh HMX B PEHICHMH TIEOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €T0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Biiagets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JJIUHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyia, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. [IpuMeHsTh oiy4yeHHbIe YMEHU B IPAKTUYECKUX 3a1a4ax.

Haxoaute ocu (W11 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSITh IBUKEHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATh TOTyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTHh MaTeMaTUYECKHUE MOJIEIIN
UL 3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLIME  BBIYHUCIICHUS
C TMpUMEHEHUEM TMOoAOOUs M TPUTOHOMETPUYECKUX GYHKUUNA (MOAB3YSICh, THE
HE0OXOAUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YYaAIOLIUXCS

(Tembl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, 4epTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOCHUS C TIOMOILBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIE YTJIbI.
PaGora

C IPOCTEUIITUMU
YEepTEeKAMH.
H3mepeHne MTMHENHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIC BEIMUUHBI TEOMETPUUCCKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OIIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a71a4 Ha B3aMMHOE PACTIOJIOKEHHE
FEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIC U YTJIOBBIC BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTEIIbHBIC PACCYKICHMUS.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyronpHuKN

22

[IoHsATHE O paBHBIX
TPEYTroJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).
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MEePBUYHBIC
MIPEICTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJILHUKOB.
[IpusHaku paBeHCTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO M€IHMAHBI
PSMOYTOJIBHOT'O
TPEYTOJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B TEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJbHUK C YIIIOM

B 30°

BbIBOAUTH ClIeICTBHS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMy/JHPOBATH CBOWCTBA U IPU3HAKU PaBHOOCIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTe)KH, peliaTh 3aJa4H C TTOMOIIIBI0
HaXO0JXKJICHUS] PaBHBIX TPEYTOJIHHUKOB.

IIpuMeHSITh TPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 33a/[a4ax.

Hcnoab3oBaTh U(POBBIE peCypChl AJIS HCCIEA0BAHMS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCSH ¢ HCTOPHE pa3BUTHS T€OMETPUN
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[TapannenbHble IpsIMBIE,
CyMMa yIJI0B TPEYTrOJIbHUKA

14

[TapannensHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIBI,
00pa3oBaHHBIC

IIPU IEPECECYEHUN
napajuieIbHbIX
PSMBIX CEKYIICH ).
[Ipusnax
napajuieIbHOCTH
IIPSIMBIX Yepes
PaBEHCTBO PaCCTOSHUI
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.

Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA

DopMyIMpPOBATH NOHATHE 1APAJUICIIBHBIX PSIMBIX,
HAXOAUTH IPAKTUYECCKUE IIPUMEPHI.

N3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
IapajuleabHbIX IpsAMBIX cexylien. IIpoBoauTe
A0KA3aTeJIbCTBA [TAPAIIICIBHOCTH ABYX HPSAMBIX C IIOMOILBIO
yIJI0B, 00pa30BaHHBIX MIPHU MEPECEUEHUU ITUX MPSIMBIX
TPEThEN IPSAMON.

BeIuMcJIATh CyMMY YIJI0B TPEYTOJIbHUKA U MHOI'OYT' OJIbHUKA.
HaxoauTsb uyncnoBbie 1 OYKBEHHBIE 3HAUCHUS YTIJIOB

B TEOMETPHUUYECKUX 3a/1a4aX C UCIOJIBb30BAHUEM TCOPEM

0 CyMME YIJIOB TPEYIOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCH C HCTOPHEH pPa3BUTUSA T€OMETPUU

OKpy)HOCTb U KPYT.
['eomeTpuyeckue
[TOCTPOEHUS

14

OKpyXHOCTb, XOpJla 1
JIAAMETP UX CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpYXHOCTB,
BIIMCAHHAs B yTOJI.

DopMyIMPOBATH ONPeEAeJIeHUS . OKPYKHOCTH, XOPABI,
JIaMeTpa 1 KacaTellbHOU K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, NPU3HAKH, CTPOUTH YEPTEIKH.
HccaenoBarp, B TOM YKCIe HCHOJAB3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH, BIUCAHHOM B YTOJI; pPABEHCTBO OTPE3KOB
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Ilonsatue o I'MT,
MIPUMEHEHUE

B 3a7a4ax.
buccekrpuca u
CEepEIMHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUUECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHHUK.
[Ipocrenmue
3a/1aun

Ha MTOCTPOEHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokasarenbCcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISAPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJIbHUKA, HAXOAUThH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pematb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yTIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIECHANKYIISIPA JTaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJIAIICH YEPE3 TaHHYIO TOUKY U
NEPHEeHAUKYISIPHON JaHHOU PSIMOIA; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTaM.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS T€OMETPUU

[ToBTOpeHune, 0000IICHHE 4 [ToBTOpEHUE U Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUU 000011IeHre OCHOBHBIX | MEXIY Pa3IMYHBIMU YacTSIMU Kypca
MIOHATHN U METOJIOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue

UeThIpEXYTOJIBHUKU 12 [Tapannenorpamm, ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX
NPU3HAKU U CBOMCTBA. | YETBIPEXYTOJbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciyyan @opmMyJHMpPOBATH ONpPeeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBajJipaTa, Tparneluuu, paBHOOOKOM
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOYTroJbHOW TPaIeLHH.
pomO, KBaapar), ux Jloka3pIBaTh M HCNOJIB30BATH NIPH PEIICHUH 32124
NIPU3HAKU U CBOMCTBA. | NMPU3HAKH M CBOICTBA: MapajijieiaorpaMma,
Tpanenus. OpsMOYTOJIbHUKA, poMOa, KBajapaTa, Tpalely, paBHOOOKOI
PaBHoOOKas 1 Tpaneuuu, NpsIMOYIOJIbHON TPaIleLUH.
IIPSIMOYTOJIbHAS IIpuMeHsTH METOA yABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpanenuu. Hcnoab3oBaTe 1udpoBsie pecypesl A UCCIET0BAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX QUILYP.
MEJUaHBI. 3HAKOMHUTBCH C HCTOPHEH pPa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca u IIpoBoaAMTH MOCTPOECHMS C ITIOMOIIBIO LIUPKYJIA U JINHENKU

0 TIPOMOPLIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKH

TeopemMa

0 TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

CpenHsist nuHus
TPEYTroJbHUKA.

¢ ucnoJib3oBanue reopeMsl daneca u TeOpeMsl

O MPOMOPUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh

79



Tpaneuus, e€ cpeaHsst
JIVHUSL.
[IponopumoHansHbIE
OTPE3KHU.

LenTtp macc

B TPEYI'OJIbHUKE.
[Hono6HbIE
TPEYroJabHUKU. Tpu
npu3HaKa Moaoous

CBSI3b C ICHTPOM MaccC, HAXOJAUTh OTHOIICHHE, B KOTOPOM
MEJIUAHBI JISTIATCS TOUKOU X IepeceUCHUsI.

HaxoauTh moj00HbIE TPEYTOIBHUKA Ha TOTOBBIX YePTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TOI00MS.
PemaTh 3a1a4u Ha I0JJOOHBIE TPEYTOJBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJIHLCTBA C UCIIOJIH30BAHUEM
MPU3HAKOB MO00MS.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
[Ipumenenue IIpyuMeHSATH OJY4YEHHbBIC 3HAHUS TIPU PELICHUN
noioous r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
IIPU pPEIICHUU 3HAKOMMTBCH ¢ HCTOPHEN pa3BUTHS T€OMETPUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTrOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaan nono6HBIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTApATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIBHUKA YEPE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncnenune Haxomutsb mioniaau puryp, n300paxEHHbIX HA KJIETYATOM

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METO1A
BCIIOMOTaTEJILbHOU
IO

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIumc/siTh MJI01a1 Pa3IMYHbIX MHOTOYTOJIBHBIX (UTYP.
Pemathb 3a7a4m Ha MJI01A1b C IPAKTUYECKUM
coziepKaHuEM

Teopema ITudaropa u
HayaJia TPUrOHOMETPUHU

10

Teopema I[Tudaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
yriia MpSMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IPSMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoab3zoBars e

B [IPAKTUYECKUX BBIYUCIEHUSX.

@ opmMyJHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
GbyHKIUN OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTH.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B [IPSIMOYTOJIBHOM TPEYTOJIbHHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
COOTHOUIEHUU MEXKy TPUTOHOMETPUUYECKUMU (DYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsITH OJy4eHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN
MPaKTUYECKUX 3aj1ay.

3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LUECHTPAJILHBIE YIJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu U
CEKYIINMU.
Bnucannbie u
OITMCaHHEBIC
YEThIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY)KHOCTEH, 001IIme
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIATH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
pecypcoB, BIMCAHHBIE U ONTMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IIOHATHA U | MEXIy pa3IMYHBIMHU YaCTIMH Kypca
METO0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME
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9 KJIACC

HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue DopMyIMPOBATH ONpeieIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyrojbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh (pOpMYJIbI AJ1 BHIYUCICHUSA MJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMYIIa IUIOIMIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTOJIbHUKOB. AUAaroHaJinu U yroj MCxay HI/IMI/I)
HpaKTI/ILIGCKOG Pemartn TPEYTOJIbHHUKU.
TIpIMEHEHHE PemaTtp npakTuyeckue 3aJauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTHI HOAO00HBIX
uryp.

Teopema

0 IIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIIEHUE IMHEHHBIX JIEMEHTOB (UTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTh npuMepsl og00us B OKPY>KaIOIIEH
JEUCTBUTEIBHOCTH.

BbpIBOAUTHL METPUUECKHE COOTHOLIEHUS MEXKTY OTPE3KaMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTh reoMeTpruecKue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHHEM MOJO0HBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha YHUCIIO.
DOU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
0 JBYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOW3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HaNpaBIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYeCKUil U GU3NYECKUI CMBICIIBI 3TUX ONEPALIUH.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIIPHOE IPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BbIuncasiTh CyMMY, Pa3HOCTB U CKAJIIPHOE ITPOU3BECHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaISIpHOE MPOU3BEICHUE I HAX0XKICHHUS
JUIMH U YTJIOB
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IIPUMEHECHUE
JIJISI HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH H
IIPSMOMU.

Meton koopauHAT
IIPU PELICHUU
r€OMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAMTH ypaBHEHHE MIPSIMON U OKPY)KHOCTU. Bbl1easiTh
MOJIHBIN KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ YPaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnonab30BaTh CBOMCTBA YTIIOBOTO KOA(DPHUITHEHTA TIPSIMON
U pEIICHUH 3a]1a4, JIJISl OTIPECIICHUS] PACIOIOKECHUS
IIPSMOMU.

IpuMeHATH KOOPAMHATHI IPU PEIICHUH TEOMETPUIECKUX U
MPAKTUYECKUX 33724, JJIsl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOJENel peasIbHbIX 33a/1a4 («METOJ KOOPJUHATY).
[Hoab30BaThCs 1151 HOCTPOCHUS U UCCIEOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JImMHa OKpYKHOCTH U
[JI0IIA/Ib KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

DopMyIMPOBATH OIPEICIICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToab30BaTHCSI NOHATUEM JJIMHBI OKPYKHOCTH, BBGI[éHHBIM

C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh popMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxomuTth mionanay B 3ajjayax peaabHON KU3HU

,HBI/I)KG:HI/I}I IIIIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI U OCH CUMMETPUH MPOCTEHIINX PUTYD.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
PEIICHIHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh 111 HOCTPOEHUS U UCCIIEOBAHUIN
1U(POBBIC PECYPCHI

[ToBTOpEHUE, 0000IICHHE,
cucTeMaTHh3alus 3HaHUH

[loBTOpEHHE
OCHOBHBIX MTOHIATUU U

OnepupoBath NOHATUAMU: QUTYpA, TOUKA, TIPsIMAs, YTOI,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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METOJ0B KypcoB /-9
KJIaCCOB, 0000IIEHHE
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimne
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHble U
IIEPIICHIUKYJISIPHBIC
IIpsIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Bnucannseie u
OIIMCAHHBIC
OKPY’KHOCTH
MHOI'OYTOJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
YUeThIpEXyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BBICOTA TPEYTOJIbHUKA, APAILIIETIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTroJIbHUKOB; MAPAIIICIIbHOCTh U MEPIEH IUKYISIPHOCTD
MPSMBIX, YTOJl MEXK]1y IPAMBIMUA, CHMMETPUSI OTHOCUTEIBHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0ILA/1b, IEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSMOYTOJILHOTO Mapalieenuneaa.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIEHUS TaHHBIX U PELICHU 3a7a4, B TOM YHCIIE

U3 IPYruX Y4eOHBIX MMPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBSI3EM MEXAY pa3IMYHbIMU YaCTSIMU Kypca.
Bri0upaTh MeTO I peLIeHUs 3a1a4u.

PemaTp 3a1a4u 13 NOBCETHEBHOM KU3HU
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U OTIMCAHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenne o0umx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
TUIOCKOCTH.

JBmxkenus. [TomoOue.

CummeTpusi.
IInomane.
Beruucnenue
rororaaei. I imomtagn
MOI00HBIX (PUTYP.
JlexapToBbI
KOOPAMHATHI HA
IIJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KNIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMenHOM 1M(POBOM MHUpPE BEPOATHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOYKH 3PCHUS MTPAKTUICCKUX TMPUITIOKCHHMA, TaK U UX POJTH
B 00pa3oBaHUM, HEOOXOIUMOM KaxXJAOMy 4elnoBeky. Bo3pacraer uucino mnpodeccui,
Npyd OBIAJACHUHM KOTOPBIMU TpeOyeTcss Xopoimas ©0a3oBas IMOATOTOBKAa B 00JacTh
BEPOSITHOCTH M CTATHCTHUKH, TaKask TIOJrOTOBKA BayKHA JIJIs TPOOJKCHHS 00pa30BaHUS
JUIS YCTICTHOW TTPO(heCCHOHATEHON Kaphephl.

Kax1p1ii 4esioBek OCTOSTHHO MTPUHUMAET PEIICHHUS Ha OCHOBE UMEIOITUXCS Y HETO
JaHHBIX. A 1711 OOOCHOBAHHOTO TPHWHATHUS PENICHUS B YCIOBUAX HEIOCTaTKa WIIH
u30bITKa HWHpOpMAMU HEOOXOAUMO B TOM 4YHCJIE XOpOHI0 CcHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

VIMeHHO T03TOMY OCTpPO BCTaja HEOOXOJAMMOCTh CPOPMHUPOBATH Y O0YJAFOIINXCSI
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTAaBIIAIONICH YMEHHE BOCIIPUHUMATh W KPHUTHYCCKHM aHAIM3MPOBATH MH(OpPMAIIHIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX
peaNbHBIX MPOIECCOB U 3aBUCHUMOCTEH, MPOU3BOAMUTH MPOCTEHIINE BEPOSITHOCTHHIC
pPACYETHL.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MpHUHIMIIAMU cOopa, aHaiu3a
Npe/CTaBleHUs] JaHHBIX M3 Pa3MUHBIX cdep KU3HU OOIecTBa W TrocyJapcTBa
npuoOmaer oO0ydJaronuxcss K OOIIECTBEHHBIM HHTepecam. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHu3aluy Iepedopa W Tmojacuéra 4ucia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maéT MareMmaTHdecKui (PyHIamMeHT I (GOpMHpPOBAHHUS KOMIICTCHIMI
B oOyiacti WHPOpPMATUKH U HUPPOBBIX TeXHONOTWUU. [Ipu M3ydeHUM CTATUCTUKU U
BEPOSITHOCTA OOOTAIMIAIOTCS TMPEACTABICHUS OO0YYaIOMIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KaK
MCTOYHUKA COIMAIBHO 3HAYMMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM ¢ JaHHBIMH LETSIMHU B CTPYKTYype MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTaTUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUs BBIJCICHBI CIETYIONINE
conepkarenbHo-MeToauueckue nuHuu: «lIpencraBneHne MaHHBIX W OMHUCATEIbHAS
CTaTHCTHKa», «BeposTHOCTBY, «DIeMeHThl KOMOWMHATOpUKN», «BBeaeHue B Teopwio
rpadoBy.

Conepxanne ymmHun «lIpencraBneHue MaHHBIX W ONMUCATEIbHAS CTATUCTHUKA
CIIY’KUT OCHOBOM i1 OPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MOpPMALIUEH: OT YTCHUS U
UHTEpTpeTanui WHGOPMAIUK, TPEACTaBICHHOW B Ta0IWIax, HAa JgUarpaMMmax |
rpadukax, g0 cOopa, MpEACTaBICHUS © aHajduW3a JaHHBIX C HWCIOJIb30BAaHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CpPEAHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydaromuecsi ydarcsli CUYUTBIBAaTh M HHTEPIPETUPOBATH JAHHBIE, BbIJIBUTATh,
apryMeHTHUPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, PA3MBILIUIATH HAJ[ (PaKTOpaMH,
BBI3BIBAIOIIMMHM HW3MEHYMBOCTh, W OLEHMBaTh HMX BJIUSHHE HA pPacCMaTpPUBAEMBbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE MNpPEACTAaBICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW I U3YYEHMUS
TEOPHUH BEPOSTHOCTEN. boJbIIOe 3HAaUEHNE UMEIOT TPAKTUYECKUE 3aJaHUsA, B YACTHOCTH
OMBITHI C KJTACCHYECKUMHU BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3yyeHun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCSL ¢ IPOCTEHIIMMU METOAaMHU
BBIYKMCIICHUSI BEPOATHOCTEM B CIYyYalHBIX HKCIEPUMEHTAaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTh U
pemath Oosiee cliokHBIE 3a7aud. B y4eOHbIN Kypc BXOIAT HayalbHBIEC MPEICTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OO0YyYaroluXxcs
C MHOYKECTBAMU M OCHOBHBIMHU OIEpALMSIMHU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS
OpuUMEphl NMPUMEHEHUs I PEIICHUS 3a/1ad, a TakKe WCIOJIb30BAHUS B JPYIUX
MaTeMaTUYECKUX KypcaX U Y4eOHBIX IpeaMeTax.

B 7-9 knaccax uzydaercst yueOHbIi Kypc « BeposSTHOCTb U CTaTUCTHKA», B KOTOPBIN
BXOIAT pasnpensl: «lIpencraBiieHWe JaHHBIX M ONMCATElNbHAsA  CTATUCTUKA»,
«BeposTHOCTBEY, «11eMEHThl KOMOMHATOPUKWY», «BBeneHue B Teopuro rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3yuyeHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTHCTHKa», — 102 waca: B 7 kimacce — 34 gaca (1 vac B Hemeno),
B 8 kitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUME OBYYEHMUA
7 KIIACC

[IpencraBienne NaHHBIX B BHIE TaOmwil, auarpamm, TpadukoB. 3amojHEHHE
Ta0JINIl, YTEHHWE W MOCTPOCHUE JUarpamMm (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
Ta0JIML, UCIIOJIb30BAHUE U MHTEPIPETAIUS TAHHbBIX.

OnucatenpHas CTAaTUCTUKA: cpeaHee apudmeTwdeckoe, MeIWaHa, pas3max,
HanOOJIbIIICE ¥ HAMMEHbBIIIEE 3HAYCHNUS HaOOpa YUCIOBBIX JaHHBIX. [[puMepsI cirydaitHoOM
U3MEHYUBOCTH.

Crny4aiiHblil S5KCIEpUMEHT (OMBIT) U CilydaiiHOe coObITHE. BeposaTHOCTH U YacToTa.
Ponp ManoBeposITHBIX M IPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, BepmmHa, pedpo. Crenenb BepuinHbl. Yuciao pé€dep u cyMMapHasi CTENEHb
BepuinH. [Ipencrasnenue o csizHoctu rpada. Llenu u uukisl. [lytu B rpadax. O6xon
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rpada (ditnepoB nyTh). lIpeacraBienue 06 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C IOMOIIIbIO TPadoB.

8 KJIACC

[IpencraBnenue qaHHBIX B BUJIE TaOIUII, JUarpamm, rpaduKoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepanuu HaJl MHOKECTBAMMU
oObeuHEHUE, TepecedyeHue, aonoiHeHne. CBOMCTBA omnepanuil HaJ, MHOXECTBAMU:
[IEPEMECTUTENIBHOE, COUETATENIBHOE, PACIIPEEINUTEIBHOE, BKIIOUEHUs. Vcnonbp30Banue
rpauyecKoro MPEJICTABICHUS MHOXECTB JJIS OINUCAHUS pPEATbHBIX MPOIECCOB U
SIBJIEHUM, TIPU PEIICHUHU 3a]1a4.

N3mepenne paccemBaHus JAaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS CaydaitHoro omnbita. Cioydaiinbsie coObITUs. BeposTHOCTH
coObITHH. ONBITBI ¢ PAaBHOBO3MOXKHBIMH D3JIEMEHTAPHBIMU COOBITHSIMU. CIrydaifHBIM
BbI0Op. CBsI3b MEXAy MaJOBEPOSTHBIMU M TMPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU
B IIpHUpO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa N1€pEBHEB: €AUHCTBEHHOCTh IYTH, CYIIIECTBOBAHUE BUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH U uuciaoMm pédep. [lpaBuno ymMHOXKEHUS.
Pemenue 3amay ¢ momonibio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObITHsA. DopMmysia CIOXKEHHS BEpPOSTHOCTEH. YCIOBHas
BepoATHOCTh. [IpaBuno ymHoxenus. HeszaBucumble coObiTusi. IlpencraBnenue
JKCHEpPUMEHTAa B BHUJAE JepeBa. PelleHue 3agady Ha HAXO0XKICHUE BEPOATHOCTEH
C IOMOIIBIO JE€PEBA CIYYANHOr0 IKCIIEPUMEHTA, AUarpamMm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJIIE TAOJHI], JUarpamMm, rpadukoB, MHTEPIpPETAIHS
naHHBIX. YTeHUE ¥ MOCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBkn u dakropuan. CodeTaHus W YHUCIO COYETaHWA. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJIb30BAHUEM KOMOUHATOPUKH.

I'eomerpuueckass BeposATHOCTh. CnydalHBI BBIOOp TOYKM U3 (PUTYpHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JIyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepust McObITaHUNM 70 mepBoro ycmexa. Cepust
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuyr UCTIBITaHUN bepHym.

CnyvailHass BelMYMHA MW pachpeliefieHHe BeposiTHOCTeH. Martematuueckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUeCKOro 0KUAAHUSI KaK TEOPETUUECKOTO
CpPEHEro 3HA4YCHUs BEIMYMHBL. MaTeMaTU4eCKOe O0XKUJAHWE U JUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe OonbIIMX yKcen. MI3MepeHre BeposSTHOCTEN ¢ TOMOIIbIO YacTOT.
Ponb 1 3HaueHne 3akoHa OOJNBIIMX YUCEN B MPUPOJAE U OOIIECTRBE.
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NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 kiacce:

Yurate wuHOpMALUIO, MNPEACTaBICHHYIO B Talnulax, Ha JguMarpaMmmax,
MIPEICTABIIATH JAHHbIE B BUJIE TAOJINILI, CTPOUTH JUArPaMMBbl (CTOJIOMKOBBIE (CTOJIOUATHIC)
U KPYrOBbI€) 110 MACCUBAM 3HAYCHH.

OnuceiBaTh U1 UHTEPIIPETUPOBATH pEaJIbHBIE YHUCIOBBIE JAHHBIE, MPEACTABICHHbIE
B TabJIMLIaX, HA IUarpammax, rpaukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apudmeTnieckoe, Me/lnaHa, HanboJblIee U HAMMEHbIIIEe 3HAUCHUSI, pa3Max.

WmeTh npeacTaBiaeHue o CaydaiiHON M3MEHYUMBOCTH Ha MPUMEpaXx LeH, GU3HUeCKUX
BEJIMYMH, AHTPOMOMETPUYECKHX JAHHBIX, UMETh MPEICTABIECHUE O CTATUCTHYECKOM
YCTOMYHUBOCTH.

[IpeamerHbie pe3ysibTaThl OCBOSHUSI MPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIHII, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKHUX TTOKA3aTENEi: CpeTHUX 3HAUCHU N
U Mep paccerBaHMs (pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOII0ICHUM.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIIE€ B OMBITAX C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckre MOJETU: JEPEeBO CIyYaHOrO HSKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHATHUSIMHU: MHOKECTBO, IMOJMHOYXECTBO, BBIIOJHATH ONEpaluu
HaJl MHOXECTBAMU: O0ObEIMHEHUE, TIEPECEUCHUE, JTOMOTHEHUE, TEPEUUCIATh AIEMEHTHI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduueckoe MpencTaBIeHUEe MHOXKECTB M CBSI3€d MEXIYy HUMHU
JUIS. OMMCAHMS TMPOLECCOB U SBJIEHUW, B TOM YHUCJIE NPU PEIICHUM 33Ja4 U3 JPYrux
y4eOHBIX MTPEAMETOB U KYypPCOB.

IIpeameTHBIe pe3ynbTaThl OCBOSHHS IMPOrPAaMMBbI Y4eOHOro Kypca K KOHITY
oOydeHus B 9 Kiaacce:

N3Bnekars u mpeoOpa3oBbIBaTh MHGPOPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BUJE TaOlull, Auarpamm, rpadukoB, MNPE/CTABISTh JIaHHBIE B BHJIC
Ta0aul, Juarpamm, rpauKkoB.
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Pemate 3a7auM  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKKe
C UCIOJIb30BAaHHMEM KOMOMHATOPHBIX MIPABUI U METOOB.

Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOThl COOBITHS, B TOM YHUCIE IMOJb3YICh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HaOIIOEHU M.

HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX ONBITAX, B TOM YHCIIE
B OIbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPHUSAX HCIBITAHUIMA
J10 TIEPBOI0 yCIexa, B CEpUAX UCIIBITAaHUN bepHyiuiu.

HNmets nipenicTaBiieHUE O CIy4YalHOW BEJIMYUHE U O PACTIPEICIIEHUN BEPOSITHOCTEM.

Nmers mpeacTaBieHne O 3aKOHE OONBIIMX YHCENl Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4allHOW WM3MEHUYMBOCTH W O POJIM 3aKOHA OOJBIIUX YHCEN
B IIpUpOJI€ U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonudecTBo OCHOBHOE CcOJIepKaHHe OCHOBHBIE BUJIbI IEATEIBHOCTH 00YyUYaOIINXCS
(Tembl) Kypca 4acoB
[IpencraBneHune naHHbBIX 7 [IpencraBnenue JaHHbBIX OcBauBaTh cOCO0BI IPE/ICTABIICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
JTaHHBIM. V3BJICUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHYeckas
paboTta «Tabmuipy.
I'paduyeckoe
Ipe/iCTaBlIeHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUArpamM.
[Tpumeps! nemorpadudeckux
JUarpamm.

[TpakTuyeckas pabora
«JlmarpaMmbI»

CTAaTHCTHYCCKHX JIAHHBIX U YUCIIOBBIX MaCCHBOB
C TMOMOIIBIO TAOJUI] ¥ TUarpaMM C UCTIOIB30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKkue
JaHHBIC, POU3BOICTBO MTPOMBIIICHHON 1
CCIIbCKOXO3MCTBEHHOM IPOAYKITUHU, OOIIECTBECHHBIC
Y TIPUPOJIHBIC SBIICHHS).

N3y4aTh MeTOABI pa0OTHI C TAOIUIHBIMU U
rpadIeCKUMU MPEACTABICHUSIMU JaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OmnucarenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apudmeTryueckoe.
Menauana 4ucaoBOro Hadopa.

OcBauBaTh NOHSTHSA . YUCIIOBOM HAOOp, Mepa
LHEHTpaIbHON TeHACHIMHU (Mepa LIEeHTpa), B TOM YHCIIE
cpeaHee apudpMETHIECKOE, MeIMaHa.
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Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaYCHUs.
Haubonrplliee 1 HauMeHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha6opa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOILIBIO
cpelnHero apuMeTHYecKoro u Meauansl. Pemartp
3aa4u.

N3yyaTs cBoOiicTBA CPEIHUX, B TOM YUCIIE

C TOMOMUIbIO IU(POBBIX PECYPCOB, B XO/€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHSI: HAMOOJIbIIIEE U HAMMEHBIIIECE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pematp 3aga4u Ha BIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBHUU C MPUPOJION JAHHBIX U
LEIAMU UCCIIEIOBAHUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsr). YacToTa
3HAYEHUI B MACCUBE
Ma”HbIX. [ pynmupoBka.
['uctorpammel.
[TpakTryeckas pabora
«Crny4aiiHast ”3BMEHUYNBOCTb)

OcBauBaTh NOHATHSA . YACTOTA 3HAUCHHUI B MacCHUBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTthb rpaduyecKue MpeCTaBICHHS pa3HbIX
BUJIOB CIIy4allHOW U3MEHUYUBOCTH, B TOM YHCJIE

C MIOMOIIBI0 UG POBBIX PECYPCOB, B XOE
MPAKTUIECKON pabOoThI

Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[IpencraBienue 3aaa4u

¢ nomoinbko rpada. CreneHp
(BaJICHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHp BepunH. Lens u

OcBauBaTthb nousiTusi: rpad, Bepmmuna rpada, pedpo
rpada, cTerneHp (BaJ€HTHOCTh BEPIUHBI), IIETIh U
LUKIL

OcBauBaThb NOHATHS: TyTh B rpade, F3AIepoB MyTh,
00xo1 rpada, OpHEeHTUPOBAHHBIN Tpad.

PemiaTh 3a1a4u Ha NOUCK CYMMBI CTENIEHEN BEPILIHH
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muki. [1yTe B rpade.
[IpencraBneHue 0 CBI3HOCTH
rpada. O6xox rpada
(HJIEpOB MYyTh).
[Ipencrasnenue

00 OpUEHTHPOBAHHBIX

rpagdax

rpada, Ha mouck o6xoaa rpada, Ha TOUCK My Tei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh ClIOCOOBI PEICTABICHUS 3a7a4 U3 Kypca
anreOppl, TEOMETPUHN, TEOPUH BEPOATHOCTEH, APYTUX
IPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEPax

BeposiTHOCTH M 9acToTa
CITy4alHOTO COOBITHS

CityyaiiHbIil ONBIT U
cly4aitHoe coOBITHE.
BeposTHOCTE ¥ yacToTa
cobbiTus. Porb
MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX
cOOBITHI B IpUpoOJIE U

B 0011ecTBe. MoHeTa U
UrpajbHasi KOCTh B TEOPHUH
BEPOSITHOCTEM.
[IpakTuyeckas pabora
«YacToTa BIMaICHUST OpIay

OcBanBaTh NOHATHSA: CIYYANHBIN ONBIT U
Clly4aifHoe COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaYMMOCTh MaJIOBEPOSTHBIX COOBITUI

B MIPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEPaX
(aBapuu, HECUACTHBIE CITy4Yau, 3aIIUTA IEPCOHAIBHOM
uH(popMauu, nepenayda JaHHbBIX).

N3yuyaTh poib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJieiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Ha0sropaTh 1 M3y4aTh 4acTOTy COOBITUN B IPOCTHIX
HKCHEPHUMEHTaX, B TOM YHUCIIE C TTOMOILBIO IIUPPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKON pabOThI

O00011eHHE,
cUCTeMaTHh3alus 3HaHU U

[IpencraBieHune JaHHBIX.
OnucaTtenbHasi CTaATUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemiaTe 3a1a4m Ha NIpEACTABICHUE U ONTUCAHUE
JTAHHBIX C MTOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cyxkaaTh NpUMepbI CIY4YailHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITUMN, UX POJIU B IPUPOJIE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO
JACOB I10 ITPOI PAMME

34

98




8 KJIACC

HaumenoBanue paznena |KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[oBTOPATHL N3YUEHHOE U BHICTPANBATDH CUCTEMY

7 Kj1acca

OnucarenbHasi CTATUCTHKA.
CnyuaiiHasi ”3BMEHYUBOCTb.

Cpennue uncioBoro Hadopa.

Crnyyaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAa 1 UTpajbHasi KOCTh

3HaAHUMH.

Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTCPUCTHUK.
PemaTs 3aga4m Ha IpeICTaBICHUE TPYIIIMPOBAHHBIX
JTAHHBIX ¥ OMKMCAHUE CIIYYaHOW U3MEHUYUBOCTH.
Pemats 3a1auun Ha ONpPEIEICHUE YACTOTHI
CITy4alHBIX COOBITUH, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUN, MAJIOBEPOSITHBIX H
MPaKTUYECKHU JOCTOBEPHBIX CIYIAHBIX COOBITUM, X
pOJY B IIPUPOJIE U KUZHHU YETOBEKA

OnucarenpHasg CTAaTUCTHKA.
PaccenBanne manHBIX

Otkionenus. lucniepcus
YHCJIOBOTO HAabopa.
CranpapTHOE OTKIIOHEHHE
YUCJIOBOTO HAbopa.
JlnarpamMmmbl pacceuBaHus

OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHME, UCIIOJIb30BATh ITU XapaKTEPUCTUKU
JUISL ONIMCAHUS PACCEUBAHUS JAHHBIX.

BeiaBuraTh runote3pl 00 OTCYTCTBUM UM HATTUIUHU
CBSI3U M0 IMarpaMMaM pacCEUBaHUS.

CTpoutsb 1uarpaMMbl PaCCEMBAHUS IO UMEIOITUMCS
JTaHHBIM, B TOM YHCJIE C IOMOIIBI0 KOMIIBIOTEPA
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MHoXkecTBa

MHO0XeCTBO, IIOAMHOKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpECceUCHuE,
JIOTIOTHEHHUE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
NIEPEMECTHTENBHOE,
coueTaTesIbHOE,
pacnpeenuTeabHoe,
BKJTIOUCHUSI.

I'paduyeckoe
pe/ICTaBICHNE

MHO>KECTB

OcBauBaTh NOHSATHUSA: MHOKECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXCECTBO.

BbInoaHsATH onepamnum HaJJ MHOKCCTBAMMU
06’beI[I/IHeHI/Ie, MEpECCUYCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoab3oBarhb I‘pa(i)I/I‘IeCKOG MpCaACTaBJICHUC
MHOXCCTB IIPpU OMMHCAHHUUN PCAJIBHBIX ITPOUCCCOB U
SIBJICHI/IfI, IIpHU PCHICHUHU 3a/1a4 U3 IPYTUX y‘IG6HBIX
npecaMeTOB U KYPCOB

BeposTHOCTB CiTydyailiHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Crnygaitabie COOBITHSI.
biaronpusitcTByromme
DIIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OMnBITHI C PABHOBO3MOYKHBIMU
DIIEMEHTAPHBIMH COOBITUSIMU.
CrydaiiHbIil BEIOOD.
[IpakTueckas padbota
«OTnBITHI

C PaBHOBO3MOXHBIMU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIHMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEMN

COOBITHIA TTO BEPOSITHOCTSM 3JIEMEHTAPHBIX COOBITUI

CJIy4alHOTO OIIbITA.

PemaTs 3a1a4m Ha BEIYMCIICHUE BEPOSTHOCTEMN
COOBITHI B OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU, B TOM YHCJIC

C ITIOMOIIIBIO KOMITBIOTEPA.
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AIIEMEHTAPHBIMU
COOBITHUAMMY

IIpoBoAUTH U U3y4aTh ONBITHI

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTI0B30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
IPYTUX MOJEJIel) B X0/1€ PaKTUYECKO paOOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIMHBI, CBSA3b MEXKIY
YHUCJIOM BEPIIUH U YHUCIOM
pé6ep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: JICPEBO Kak rpad Oe3 ukIa,
BHCsTYasl BEpIIMHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUAMETP JIepeBa.

N3yuaTh cBOiicTBA JcpeBa: CYyIIECTBOBAHKME BUCSYCH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMH, CBSI3b MEK/Ty YHCIIOM BEPIIUH U YHCIIOM
péoep.

PemaTp 3a1a4n Ha TIOUCK U TIEPEUYHCIICHUE ITyTEH

B JicpeBe, OIpeIeNieHIe YUCia BEPIIUH Win pédep

B JicpeBe, 00X01 OMHAPHOTO JepeBa, B TOM YHCIIe

C MPUMEHEHHUEM IPaBUIIa YMHOXKCHHSI

Cny4aitHpie COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Huarpamma Ditnepa.
OObenMHEeHNE U TIepeceueHne
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUS BEPOSTHOCTEM.
[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSTHOCThH. HezaBucumele

OcBauBaTh NOHATHSI: B3aUMHO TIPOTHUBOITOJIOKHBIC
COOBITHS, ONIepaIliy HaJl COOBITUIMH, O0BEAUHEHNEC 1
nepecedeHrue coObITHH, Auarpamma Diiniepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

N3yuath TeopeMbl 0 BEpOSITHOCTU O0BEAUHEHUS
JBYX COOBITHI ((hOPMYIIBI CIOKEHHS BEPOSITHOCTEM ).
Pematsb 3a1a4u, B TOM 4KcIie TEKCTOBBIE 3a4a4U

Ha ONpPEe/ICICHUE BEPOSITHOCTEN OObEIUHEHUS U
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coobiTus. [IpencraBienue
CJIy4alHOI0 SKCIIEPUMEHTA
B BHJIE JIepEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsiMOii, Auarpamm Ditiepa, GopMyJIbl CI0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSATHOCTEN, YCIIOBHAsI BEPOSITHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

H3yuaTs cBolicTBa (ONpeeeHNs) HE3aBUCUMBIX
COOBITHIA.

PemiaTe 3a1a4u Ha ONIpEICIICHUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

PemaTe 3a1a4M Ha IOUCK BEPOSTHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa

O000111eHME,
cUCTeMaTHh3alys 3HaHU

[IpencraBienne TaHHBIX.
OnucarenbHasi CTATUCTUKA.
I'padsl. BepositHOCTH
CIIy4aiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IHoBTOPSATH N3yUYEHHOE U BBICTPAMBATH CUCTEMY
3HaHWUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MIOMOIbIO0 U3YYEHHBIX XapaKTEPUCTHUK.
PemaTthb 3aga4um c npuMeHEeHHEM TpadoB.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITUS 110 BEPOSITHOCTAM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OITBITAX

C PaBHOBO3MOJKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemats 3a1aum Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEeTMHEHHMS U TIepeCceUeHUs COOBITUI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MPEJCTABIEHUN U IEPEBA CIIYYaHOTO OITBITA.
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Pemats 3a1a4u Ha iepevrcieHre KOMOMHAIIUN
(drcna nmepecTaHoBOK, YHCIIa COYETaHUN),

Ha HaXO0XK/IEHHE BEPOATHOCTEN COOBITHI C
MIPUMEHEHHEM KOMOMHATOPUKH, B TOM YUCJIE

C UCTIOJIb30BaHuEM TpeyroiabHuka [lTackamns

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

34
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9 KJIACC

HaumenoBanue paznena |[KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHbIE BUJIbI IEATEIIBHOCTH 00yUYaOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CHCTEMY

& Kjacca

OnucaresibHas CTaTUCTHUKA.
Onepanuu HaJi COOBITUSMMU.
HeszaBucuMocTh COOBITHIA

3HAaHUMH.

PemaTh 3a1a4u Ha IpE/ICTaBICHUE U ONTUCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABICHUN U JIEpEeBa CIIyYalHOIrO OIIbITA.
PemaTth 3a1auu Ha IEpeUUCIICHHE KOMOWMHAITAN
(durcna repecTaHoOBOK, YHUCIIa COYETaHUN),

Ha HaAXO0XJIEHHUE BEPOSTHOCTEN COOBITHUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. ®akropuai.

CoueraHus 1 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Bwrunciieane
BEPOSITHOCTEMN

C HCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIOPsA0UeHHas apa, Tpoiika 00HEKTOB,
NEPECTaHOBKA, (haKTOpHA YUCIIA, COYETAHHUE, YUCIIO
coueTaHui, TpeyronbHuk [lTackans.

PemiaTp 3a1a4u Ha IepeyYnCIICHUE YIOPSIAOYEHHBIX
nap, TpOEK, NEPEYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOUHATOPHBIX () YHKIITUH Pemars 3a1a4m HAa TPUMEHEHME YHCIIA COYETAHUI
AIIEKTPOHHBIX TAOIHID) B airedpe (CokpanéHHOE YMHOKEHHE, OUHOM
HrroToHa).

PemaTh, npuMeHsisi KOMOMHATOPUKY, 331a41

Ha BBIYMCIICHUE BEPOSATHOCTEH, B TOM UHCIIE C IIOMOILBIO
AIIEKTPOHHBIX TA0JINIL B X0/1€ MPAKTUYECKOU PabOTHhI

['eomeTpuueckas 4 I'eomeTpuueckas OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
BEPOSITHOCTD BEPOATHOCTh. CIydailHbIN PemaTh 3a1a4u Ha HAXOXKJIECHUE BEPOSITHOCTEH
BBIOOp TOYKHU U3 (UTYPBI B ONBITaX, NMPEJICTABUMBIX KaK BRIOOP TOUEK
Ha IJTIOCKOCTH, U3 OTPE3Ka, W3 MHOTOYTOJIbHUKA, KpyTa, OTpe3Ka Ui JyTH
U3 IyTH OKPY’KHOCTHU OKPY’KHOCTH, YUCIJIOBOTO MTPOMEKYTKA
Wcnbitanus beprynnm 6 UcnbiTanne. Ycnex u OcBanBaTh NOHATHA UCIIBITAHUE, JIIEMEHTAPHOE
Heynauda. Cepus UCTIBITAHUI COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
110 TIEPBOTO yCHeXa. WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
Hcneiranusa bepnymm. (Heynaum), cepus UcnbITaHuM bepHyu.
BepositHocTH coOBITHI Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
B CEpHUU UCIIBITAHUU COOBITHI B CEPHH UCTIBITAHHH JI0 IIEPBOTO yCIIeXa,
bepnymnu. [IpakTuyeckas B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
pabora «VcnpiTanus reOMETPUYECKOU IMPOTPECCUM.
bepnynnn» PemiaTe 32124 Ha HAXOXKJICHUE BEPOSITHOCTEN

DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPeAEIEHHOIO YMCIIa YCIIEXOB B CEPUU UCIIBITAHUM
bepnysnu.

N3y4yaTh B X01€¢ NpaKTHYECKOI PadoThlI,
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B TOM YHCJIE C IOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu

CityuaiiHasi BeIMUMHA

CnyuvaiiHasi BETMYHUHA U
pacrpenesieHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTHYECKOTO OKUTaHUS
KaK TEOPETHYECKOTO
CpEeHEero 3Ha4eHUsI
BEJINYMHBL.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. Msmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT. [[ppuMeHeHnne 3akoHa
OOJIBIINX YHCEI

OcBOMTH NOHATHS: CITyYailHAsI BETUYMHA, 3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.

N3yuaTh 1 00CyKIaTh TPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJEIbHBIX CIyYalHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATILHON KOCTH, CO CITy4YaiHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHSA: MATEMATUYECKOE 0KUTAHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CITyYalHON BEJIMYMHBI KaK
aHaJIOT TMCIIEPCUU YHCIIOBOTO Habopa.

PemiaTp 321244 Ha BBIYHUCIIEHUE MATEMATHYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIyYalHOU
BEJIMYMHBI 110 33ITaHHOMY PacCIpEeIeICHUIO, B TOM
YUCIIe 33/71a4, CBS3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMAaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX pACIPEAECIEHNM, B TOM
YHCJIE PACTIPEICIICHUS CIIyYalnHOW BETUYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBCS C 3aKOHOM OoubIKX yucen (B popme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aumn Ha U3MepeHUE BEPOSATHOCTEN

C MOMOIIIBIO YacToT. O0CY:KIATH POJIb 3aKOHA
OO0JIBIIMX YKced B 0OOCHOBAHUHU YaCTOTHOTO METOA
U3MEPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIKUX YUCEN B IPUPOIE U
B )KU3HU YeJIOBEKA

O060061eH1Ee, KOHTPOJID 10 IIpencraBieHne 1aHHBIX. IHoBTOPATH NU3YYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUU.
BeposTHOCTB CiiydaitHOTO PemaTs 3a1a4m Ha IpEICTABICHUE U ONTMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
komOuHatopuku. Ciydaiinple | PemaTh 3a1a4u Ha HAXO0XKJICHUE BEPOSITHOCTEH
BCJIMYNHBI X PACIIPCACIICHUAA COOBITHI, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 00bETMHEHUS U TIEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSITHOCTH B OTIBITAX
C CEpPUSIMU CIIyYalHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI' PAMME
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