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MNOACHUTEJDbBHAA 3AIIMCKA

[Iporpamma mo mateMaruke i oOywawomuxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme mo mMaTeMaTUKE YUYTEHBI WJEH U TOJOKEHUS
Konneniuu pazsutus Mmatematudeckoro oopasoanusi B Poccuiickoii denepanuu.

[Ipeamerom MateMaTUKH SBIAIOTCS (PyHIaMEHTAIbHbBIE CTPYKTYPHI HAILIETO MUpPA —
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHUA (OT MPOCTEHIIHUX,
YCBaMBAaE€MbIX B HEMOCPEACTBEHHOM OIIBITE, /10 JAOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHSL HAYYHBIX M IPUKIIAIHBIX Uei). MaremaTudeckre 3HaHusI 00€CTIeYMBAIOT
NOHUMAHUE TPUHIIMIIOB YCTPOMCTBA W HKCIOJIb30BAHUSI COBPEMEHHOM TEXHUKH,
BOCIIPDUSITUE W  HHTEPIPETALHIO  COLMAJIbHOM, DSKOHOMHUYECKOW, MMOJIUTHYECKOU
uHpOpMAaIIMK, [AI0T BO3MOXHOCTh BBINOJHATh PAacUEThl U COCTABISITH AJITOPUTMBI,
HAXOJIUTh U IPUMEHATH (DOPMYJIbI, BIAJACTh MPAKTUYECCKUMU TPUEMAMU T€OMETPUIECKUX
U3MEpPEHUN U MOCTPOEHUM, YUTaTh MHPOPMAIIMIO, MPEACTABICHHYIO B BUJIE TaOIHII,
auarpaMM U rpadUKOB, KUTh B YCIOBHUSIX HEOMPEACIEHHOCTH ¢ TOHUMATH
BEPOSTHOCTHBIN XapakTep Clay4yalHbIX COOBITUH.

N3yuenue mareMatuk GOpMHUPYET y 0OYUaAIOIIUXCS MaTEMAaTUYECKU CTHIIb
MBIIICHUS, TTPOSIBIISIONIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkaX. O0yJaronuecs
OCBaMBAIOT TaKWE MPUEMBI M  METOJbI MBINUICHUS, KaK HWHIYKIUS W JICTYKIIHS,
0000111eHre ¥ KOHKpPETU3allMsl, aHAJIU3 U CHHTE3, KJIacCU(UKAIUsI U CUCTeMaTH3aIus,
abctparupoBanue U ananorus. O0bEKThl MATEMaTHUECKUX YMO3aKIIOUEHHH, paBuia ux
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTUYECKUX TOCTPOEHUH, CIOCOOCTBYIOT

BbIpa0OTKE yMeHUs (OPMYIUPOBATh, 0OOCHOBBIBATh U JOKA3BIBATH CYKJICHUS, TEM

CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIILIeHUE. M3yueHne MaTeMaTuku ooecrieunBaeT

dbopMHUpOBaHUE ANTOPUTMHUECKON KOMIIOHEHTHI MBIIIJICHUS! 1 BOCTUTAHUE YMEHHI
NENUCTBOBATh MO 3aJaHHBIM  alfOPUTMAM, COBEPIIEHCTBOBATb H3BECTHBIE U

KOHCTPYHpPOBaTh HOBBIE. B mpoliecce pemieHus 3a1ad — OCHOBOW Y4eOHOU JeATeIbHOCTH
Ha ypOoKax MareMaTHKH — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIAJHAS CTOPOHBI MBIIUICHUS.
OO0yuyeHue MmaTeMaTuke 1aéT BOBMOXKHOCTh Pa3BUBATh Y 00YJaIONIUXCSI TOYHYIO,
paIMOHANIbHYIO U HH()OPMATUBHYIO peUb, YMEHHE OTOMPATh HAUOO0JIEE MOIXOASIIINE

S3BIKOBBIC, CUMBOJIMYECKHUE, TpadUuecKue CpesiCTBA JJIsi BHIPAKCHUS CYKIICHUU U
HaIJISITHOTO UX MPEACTaBICHUS.

[Ipy u3yyeHHMM MaTeMaTHKH OCYIIECTBIsETCS oOIlee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMHU O MIPEAMETE U METOJIaX MAaTeMaTHKH,
UX OTJIMYHU OT METOJOB JPYTHX €CTECTBEHHHIX M TYMaHHTapHBIX HayK, 00 0COOEHHOCTAX
MPUMEHEHUS] MaTeMaTUKH JJI PELICHHs] HAyYHbIX U NPUKIaJHBIX 33/1a4.
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[IproputeTHpIMHM 1EIAMH OOy4YEeHHsI MaTeMaTuke B 5—9 kiaccax SBIISIOTCS:
dbopMupoBaHuE IEHTPAIBHBIX MAaTeMAaTHYECKUX TMOHATUM (YUCIIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKIUs), 00ECIEYMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMATHYECKOI0 00pa30BaHMs 00y4YarOIIUXCS;
MoJIBeIcHHEe OOy4YaloIMUXCs Ha JAOCTYMHOM JUIsi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3U MAaTE€MAaTUKH U OKPYKAIOIIEro MUpa, MOHUMaHUE MAaTeMaTUKU KaK 4acTH
oO11el KyJIbTypbl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyaIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH oOydaromiuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCJIEAOBATEIBCKUX YMEHUN, KPUTUIHOCTH MBIIIUICHUS,
MHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUUYECKOM TPAMOTHOCTH: yMEHUS
pacrio3HaBaTh MPOSIBICHUSI MAaTEMAaTHUUYECKUX MOHSTHH, 0OBbEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX JKU3HEHHBIX CHUTYAIMSX U MPH HU3YUYCHUH JPYTUX YYEOHBIX MPEIAMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (QopMynupoBaTh HX Ha S3bIKE
MaTeMaTHKd ¢ CO3JaBaTh MaTeMaTHYECKHUE MOJIEIH, IPUMEHITh OCBOCHHBIN
MaTeMaTHYEeCKUM  ammapar [Js peHieHUs MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MOJTYYEHHBIE PE3YIIbTATHI.

OcHOBHBIE JIMHUM COJIEPKaHUS MPOTPaMMBI 110 MaTemaTHke B 5—9 knaccax: «Hucna
U BBIYUCICHHS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHHUS U
HepaBeHCTBay), «Dynkuum», «l'eomerpus» («I'eomerpudeckue GUTYpbl U UX CBOHCTBAY,
«M3mepeHne TeOMETPUYECKUX BEIUYMH»), «BepoATHOCTh W cTaTUCTUKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapaJlIeIbHO, KaXJash B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOii, 2 B TECCHOM KOHTAKTE U B3aUMOJICHCTBUU.

Copepskanue mporpaMMbl 0 MaTeMaTUKE, pachpenenéHHoe Mo rojgaM oOydeHus,
CTPYKTYPHUPOBAHO TakKUM 00pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPHUHIMITHAIBHBIM
BOIIpocaM  oOydJaromuecss — oOpaljaauch  HEOJHOKpPATHO, UYTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHATUSIMU W HaBBIKAMHU OCYIIECTBISJIOCH MOCIENOBATEIBHO U
NOCTYyNaTeNbHO, C COONIOACHUEM MPHUHIUMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MAaTEMaTHYECKUX TMPEJCTaBICHUN OO0ydarommuxcs,
pacmmpsst ¥ yriyouss e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIC CBSI3U.

B cootBerctBun ¢ ®I'OC OOO maremarnka sBASETCS 00S3aTEIBHBIM yUEOHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 001miero oopaszoBanus. B 5-9 kiaccax matemaTnka
TPAIUIIMOHHO M3Y4YaeTCs B paMKax CIEAYIOMHX YU4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiraccax — KypcoB « Anredpay (BKJIIOYasi 2JIEMEHTHI CTATUCTHKU U
Teopun BepositTHOcTel) u «l'eomerpus». llporpammoil Mo maTemMaTUKE BBOAMUTCS
CaMOCTOSTEIbHBIN yueOHBINH Kypc «BeposiTHOCTh U CTATUCTHKAY.

OOmiee 4uCIO YacoB, PEKOMEHJOBAHHBIX I WU3YYCHHS MaTeMaTWKu (0a30BBIN
YpOBEHb) Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBanusi, — 952 wyaca: B 5 kjacce —
170 gacos (5 gacoB B Henento), B 6 kimacce — 170 gacoB (5 4acoB B HeJeli0), B 7 Kjacce —
204 yaca (6 yacoB B Hezeno), B 8 kiacce — 204 yaca (6 yacoB B Hellento), B 9 kinacce —
204 gaca (6 4acoB B HEJIEIIIO).



denepanpHas pabouas nporpamma | Maremaruka. 5-9 knacchl (0a30BbIl YPOBEHB)

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenne MareMaTUKH Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAIPaBICHO
Ha JOCTHKCHHE OOYyYaIOUIUMUCS JMYHOCTHBIX, METAlPEIMETHBIX M TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JJUYHOCTHBIE PE3YJBTATDI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  MPOTpaMMbl MO  MaTeMaTHKe
XapaKTEepU3yHOTCSL:

1) maTpuoTHYECKOE BOCTIUTAHHE:

NPOSIBJICHHEM HMHTEpeca K MPOIUIOMY W HACTOSIIIEMY POCCHICKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIIEHUEM K JOCTI)KCHHUSM POCCUHCKUX MAaTEeMAaTHKOB M POCCHUUCKOMN
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3TUX JOCTH)KCHHUH B JPYTHX HayKax M
NPUKIAIHBIX cepax;

2) TpakIaHCKOe H Ty XOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTEHN IpakJaHMHA U peasii3alliy ero mnpas,
NpE/ICTaBIEHHEM O MAaTeMAaTHUYeCKHUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHHH, MPOLIEYP IPaKIaHCKOTO O0IIecTBa (HanmpuMep, BHIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX TMpOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM
NpUMEHEHHEM JOCTH)KEHUW HayKH, OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3THYECKUX
MPUHIIMIIOB B IEITELHOCTH YUEHOTO;

3) Tpya0BO€ BOCIIUTAHHE:

YCTAHOBKOW HA AKTUBHOE Y4YacTHE€ B pELICHUM NPAKTHYECKUX 3ajad
MAaTE€MAaTHYE€CKON  HAIpPaBJIE€HHOCTH, OCO3HAHHUEM BaXXHOCTHU MAaTEMaTHYECKOIO
oOpa3oBaHWs Ha TMPOTSHKEHWH BCEH KU3HU JUIS YCIEMHOH MpodecCHoHaIbHON
JESTENPHOCTA W PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HWHIUBHUIYAIbHOW TPACKTOPUM OOpa30BaHMSI M JKU3HEHHBIX TUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCITUTAHNE:

CIOCOOHOCTBIO K OMOI[HOHAJIBHOMY M OJCTETHYECKOMY  BOCIPHSITHIO
MATEMaTHYCCKUX OOBEKTOB, 3ajad, pEMICHHH, pacCyKICHUH, YMEHHUIO BHICTh
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUS:

OpHEHTAaUUEN B JEATEIBHOCTH HA COBPEMEHHYI CHUCTEMY HAay4YHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPUPOJbI M OOIlEeCTBa,
MMOHUMaHHEM MAaTeMaTUYECKOW HAyKH KakK cepbl YEJIOBEUECKOMN JIESITEIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYUMOCTH JUISl PA3BUTHS UHUBWIM3ALWH, OBJIAJACHUEM S3BIKOM
MAaTEMAaTHKA U MAaTEMATUYECKON KYyJIbTYpOU KakK CPEICTBOM IIO3HAHUS MUDA,
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OBJIaJJCHHUEM HpOCTefIHJPIMH HaBBbIKaMH I/ICCJIGI[OB&TGJIBCKOﬁ ACATECIIbHOCTH,

6) pusnyeckoe BocnmuTaHue, (GoOpMUPOBAHHE  KYJIBTYPbl  3/I0POBbSI W
3MOLMOHAJIBHOIO 0JIArONOJIY NS :

TOTOBHOCTBIO MPUMEHSTh MaTEMaTUYECKUE 3HAHUSI B MHTEpeEcax CBOETO 3710POBbS,
BEJICHUs 370pPOBOT0 00pa3a JKM3HU (340pOBOE IUTAHME, COATTAHCUPOBAHHBIA DPEKUM
3aHATHH U OTAbIXA, peryisipHas Gpusnveckas akTUBHOCTb), COPMHUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, NMpPU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKoro K€ IpaBa APYroro
4eJI0BEKA;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTaluel Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW g pelieHus 3ajay
B 00JIaCTH COXPAHHOCTH OKPY>KaIOIIEeH cpeibl, TUIAHUPOBAHUS TTOCTYIIKOB U OLIEHKH HUX
BO3MOXXHBIX TOCHEACTBUM I OKpYXKaloIed Ccpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MMyTel UX pEeIIeHHUS;

8) amanTanus K M3MEHSIOLIIAMCS YCJIOBUSM CONMAJILHO M MPUPOTHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBUSIX HEONPEICIEHHOCTH, TTOBBIIIICHUIO YPOBHS
CBOE KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIeATeNbHOCTh, B TOM 4YHCIIE YMEHHE
YUHUTBCSl Y APYTHX JIIOJEH, TpHOOpeTaTh B COBMECTHOM NIESITEIBHOCTH HOBBIE 3HAHMS,
HABBIKM Y KOMIIETEHIIUHU U3 OIbITA IPYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUHM, B TOM Uucie GOPMYyIUpOBaTh
UJieH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBJICHUSIX, B TOM YHCIIE paHee HE U3BECTHBIX,
0CO3HaBaTh JAe(UIUTHI COOCTBEHHBIX 3HAHUN W KOMIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IeWCTBUSI, POPMYIIUPOBATH U OLIEHUBATH PUCKU U TIOCIECTBUSA, (OPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

B pe3ynbrate ocBOCHHS POrpaMMbl [0 MaTEMATHUKE Ha YPOBHE OCHOBHOT'O O0IIET0O
oOpa3oBaHusa y oOywaromerocs 0OynyT copMUpOBaHBI METANPEIMETHBIE PE3yJIbTaThI,
XapaKTepU3yIOIIHeCs] OBJIAJCHUEM YHHBEPCAIbHBIMUA TO3HABATEIHHBIMH JCHCTBUSMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHBHBIMH  JIEUCTBUSIMH W YHUBEPCAIbHBIMHU
PETYISITUBHBIMU JICUCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBble Jiornueckue JelCTBUSA:

BBISIBIISITh M XapAKTEPU30BATh CYIIECTBEHHBIE IPU3HAKKM MAaTEMATUYECKHUX
00BEKTOB, MOHSATHH, OTHOIICHUNW MEXIY IOHATHIMH, (HOPMYIHPOBATH OMPEICIICHHS
TOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KJIAacCU(MHUKAIIMK, OCHOBAHHUS
JJ1s1 000OIIIEHNSI M CPABHEHUS, KPUTEPHUH ITPOBOJUMOTO aHAJIN3a;

BOCHIIPUHUMATH, GOPMYIUPOBATH U NTPEOOPA30BLIBATH CYKICHHUS: YTBEPAUTEIbLHbBIC
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Y OTpUILIATENbHbIE, €IMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHbIE;

BBIABJIAT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOPEYUS
B (akrax, JaHHbIX, HAONIOACHUSIX W YTBEPKICHUAX, MNpeiaratb KpUTEpUU
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

J1€J1aTh BBIBOJIBI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3bupaTh J0OKa3aTeNbCTBA  MATEMAaTHYECKUX YTBEPXKICHUW  (TpsMble U
OT MPOTHUBHOTO), MPOBOJUTH  CAMOCTOSITEIBHO  HECIOXHbIE  JIOKa3aTelIbCTBa
MaTeMaTU4YeCKuX (aKTOB, BBICTpAWBATh ApPryMEHTAllMIO, NPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHNUS;

BbIOMpaTh crnocol pemnieHus ydeOHOM 3a7aun (CpaBHUBATh HECKOJIbKO BapUaHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble ucciaen0BaTeabLCKHE JeCTBHA .

UCIIOJIb30BaTh BONPOCHI KaK HMCCJICAOBATEIbCKUH WHCTPYMEHT TIO3HAHUS,
GbopMyIHpOBaTH BOTIPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSATEIBHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (POPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH CBOIO
[TO3UIIMIO0, MHEHHE;

IIPOBOIMUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY TUIAHY HECJIOMKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAaHHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO O0OBEKTA,
3aBUCUMOCTEH 00OBEKTOB MKy COOOM;

CaMOCTOSITCILHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJALI 110 pe3yJbTaTaM
NPOBEIEHHOTO HAOJFOJACHHMS, MCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX
PE3YIBTATOB, BBIBOJIOB M O00OIIICHUH;

IPOTHO3UPOBATh BO3MOJXKHOE pa3BUTHE IMIpoIlecca, a TakKe BBIJIBUTAThH
IPEIIOJIOKEHUSA O €r0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmeii:

BBISIBIISITh ~ HEJOCTATOYHOCTh M W3OBITOYHOCTH  WMH(OpMAIuM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BHIOWpATh,  aHAIM3WPOBATH,  CUCTEMATHU3UPOBaTH W WHTEPIPETUPOBATH
nHGOPMAITNIO PA3INYHBIX BUIOB U (POPM MIPEICTABIICHNUS,

BBIOWpATh (OpMy TpeacTaBleHus WHOOPMAIMU U WIIIOCTPUPOBATH PEIIAEMbIE
3a/layu CXeMaMH, ThuarpaMmMamMu, HHOU rpaduKoil 1 X KOMOMHAITUSIMU;

OIICHMBATh HAIEKHOCTH MH(GOPMAIINH TI0 KPUTEPUSIM, MPEUIOKEHHBIM YIUTEIEM
WM COPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KomMMmyHMKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC ACHCTBUMA:

BOCHIPHMHUMATh U (POPMYIHMPOBATH CYXKIEHUS B COOTBETCTBUM C YCJIOBHUSIMHU H
LEeIsIMU OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX
Y NMUCbMEHHBIX TEKCTAaX, AaBaTh MOSACHEHUS MO XOJY PELIEHUS 3a7a4d, KOMMEHTHPOBATh
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[IOJIy4YE€HHBIN pe3yJIbTarT;

B XOJ€ OOCYXJEHHs 3aJaBaThb BOIPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
poOJIeMBbl, pelIaeMon 3aJa4yM, BbICKa3bIBAaTh WJEH, HALIEJIEHHbIE HA MOUCK PEIICHMS,
COMOCTAaBJSITh CBOM CYXACHUS C CYXACHUSAMU JpPYrUX YYaCTHUKOB JHAalora,
OoOHapy’KMBaTh pazIMYMe M CXOJICTBO MO3ULHUNA, B KOPPEKTHOU (hopme popMynHpoBaTh
pa3HoOrJIacus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELIEHUs 3a7auyd, SKCIEPUMEHTa, HCCIEI0BaHUs,
MPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajay
Npe3eHTAIMU 1 0COOCHHOCTEN ayAUTOPHH;

NOHUMATh U UCIIOJIB30BATh MPEUMYILIECTBA KOMaHAHON ¥ UHIUBU1yaIbHOU paOOTHI
pU pelIeHN y4eOHbIX MaTeMaTHYECKUX 3a/1aY;

OpUHUMATh LEJdb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBAaTh OPraHMU3aLUIO
COBMECTHOW paboThl, pacpeieNsiTh BUIbI padoT, I0rOBapUBATHCA, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYykIeHHs, OOMEH MHEHHSIMH,
MO3TOBbBIE IITYPMBI U JIPYTHUE), BHIMOIHIATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMH WIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIINI
OPOIYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHUCTBUSI.

PeryasiTuBHbIe YHUBepCaJbHbIe Y4eOHbIE AelCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM DPEIICHUS 3a/ayu (UJIU €ro 4acTh),
BBIOMpATh CMoco0 pemeHus: ¢ Y4ETOM HMMEIOUIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI pPEUICHUN C y4ETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJIA TIpollecca M pe3ysbTaTa
peIIeHUsT MaTeMaTHYECKON 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPH PEIICHUH 3aJ]layH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa JEATCIbHOCTH TIOCTABICHHOW LIETU U
YCIIOBUSM, OOBSICHATh MPUUYUHBI JOCTIDKCHHSI WM HEIOCTHKEHHUS IICNIH, HAXOIUTb
omunOKy, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIbTATbI

[IpeameTHble pe3ynbTaTbl OCBOCHHS MPOTPaMMbl MO MaTEMAaTHKE MPEICTABICHBI
0 rojilaM 00y4YeHHUs B CIEIYIONIUX pa3jenax MporpaMMbl B paMKax OTAEIbHBIX YY4EOHBIX
KypcoB: B 5—6 kmaccax — kypca «MatemaTuka», B 7—9 kiaccax — KypcoB «Anredpay,
«I"eomeTpus», «BEpOSITHOCTD U CTATUCTUKAY.
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OEJIEPAJIBHAS PABOYAS IPOIT'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJBbHAA 3AIIUMCKA

[IpropuTeTHBIMH 1EJIAMH OOY4YEeHHs] MaTeMaTUKE B S5—6 Kiaccax SBIISIOTCS:

OpoJOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MATEMATUYECKUX MOHSATUH (YHUCIIO,

BEJIMYMHA, TeoMeTpuueckass Qurypa), oOeCHeUMBAIOIMINX MPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MAaTEMATHUYECKOr0 00pa3oBaHusl 00yUYarOIIUXCS;

pa3BUTHE MHTEJUIEKTYaJIIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00ydaromuxcs,
NO3HABATEIbHON AKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHMH, HWHTEpeca K HU3YYEHHIO
MaTeMAaTHKU;

NoJIBe/IecHHe OOydYaloIIUXCs Ha JOCTYIIHOM [UJIi HHMX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMAaTUKU U OKPYXKAIOLIEro MUPA;

dopMupoBanue (YHKIMOHAIBHON MaTEMaTUYECKOM TPaMOTHOCTH: yMEHHS
pacno3HaBaTh MaTeMaTHYECKHE OOBEKThl B peajbHBIX IKU3HEHHBIX CHUTYyalUsX,
NPUMEHSITh OCBOCHHBIE YMEHHUS JUIsl PEIIEHUs MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IOJYyYEHHbIE pe3yibTaThl W OILIEHMBaTh HMX Ha COOTBETCTBUE
NPAKTUYECKON CUTYaIIUH.

OcHOBHBIE JMHUM COJEpKAHUS Kypca MaTreMaTuku B 56 Kiaccax —
apudmeTndeckass 1 TeOMeTpHYecKasi, KOTOpble pa3BHBAIOTCA NapajUIesIbHO, KaKas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBUCHMO OJHA OT JIPYTOM,
a B TECHOM KOHTaKTe W B3aUMOJECHCTBUHU. Takke B Kypce MaTeMaTHUKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMHUCATEIbHON CTATUCTHKHU.

N3yuyenue apudmernyeckoro marepuaia HAYMHAETCS CO CHUCTeMaTH3allud H
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YKCIIAX, MOJYYCHHBIX HA YPOBHE HAYAJBLHOTO OOIIEro
oOpa3zoBanusa. [Ipm STOM COBEpIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU H
(GopMupoBaHHE  HOBBIX TEOPETHUUECKHX 3HAHUW  COYETACTCI C  Pa3BUTHEM
BBIUHUCITUTENBHOW KyJIbTYpPhl, B YAaCTHOCTH C OOYyYEHHEM MpPOCTEUIIUM MpuéMam
NPUKUIKA W OLEHKH pe3yJbTaTOB BBIYMCICHUN. l3ydeHue HaTypaidbHbIX YHCEN
MIPOI0JDKAETCs B 6 Ki1acce 3HAKOMCTBOM C HAYaJIbHBIMU TIOHSATHSIMU TEOPUH JIETUMOCTH.

Hayvaino n3zy4enus: 0ObIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
IIEPBBII 3Tall B OCBOCHHUU Jpo0OeH, KOraa MPOMCXOANT 3HAKOMCTBO C OCHOBHBIMH HJEAMH,
MOHATUSAMU TeMblL. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX IPO0OEH B MOJTHOM 00bEME

NPEIIIECTBYET U3YUCHHUIO JECATHUHBIX APOOEH, YTO 1e1ecO00pa3HO ¢ TOUKU 3PEHHUS

JIOTUKU U3JI0KEHUSI YUCIOBOM JIMHUU, KOTJla TTpaBujia IEUCTBUMN C IECATUUYHBIMU
ApOOSIMH MOKHO OOOCHOBATh Y€ M3BECTHBIMU AJITOPUTMAMH BBITIOJHEHUS N€HCTBUN
C OOBIKHOBEHHBIMH JIPOOSMHU. 3HAKOMCTBO C JECATHUYHBIMH IPOOSMHU PACIIUPUT
BO3MO>KHOCTHU JIJI1 TOHUMaHUS O0YyYaloIUMUCS TPUKIAHOTO MPUMEHEHUS HOBOM
3alUCU TMPU HU3YYECHUH APYTUX MPEAMETOB U MNPU MPAKTUYECKOM HCIOJIH30BaHUU.
K 6 kmaccy oTHec&H BTOPOU dTan B U3yYEHUH APOOEH, T/1e TPOUCXOTUT
COBEPILIEHCTBOBAHNE HaBBIKOB CPABHEHHUSI M PE0Opa3oBaHMsl 1po0Oeil, 0CBOEHUE HOBBIX
BBIYUCIIUTEIBHBIX aJITOPUTMOB, OTTAUMBAHUE TEXHUKHU BBHIYUCIICHUN, B TOM YHUCIIE
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3HAUCHUN BBIPAXKEHUH, COAEpX,AIIMX ¥ OOBIKHOBEHHBIE, W JECATHYHBIC IpOOH,
YCTaHOBJICHHE CBSI3€H MEXy HUIMH, pACCMOTPEHHE MPUEMOB pEIICHH 3a/1a4 Ha ApoOu.
B nauane 6 kmacca mpouCcXoauT 3HAKOMCTBO C MOHSITHEM IMPOLIEHTA.

Oco0EHHOCTBIO U3YUCHHUS TTOJIOKHUTENBHBIX M OTPUIATENBHBIX YUCEN ABJISAETCS TO, YTO
OHU TaK)X€ MOTYT pacCMaTpUBAaThCS B HECKOJBKO 3TAnoB. B 6 kinacce B Havase U3ydeHHUsI
TeMbl «[l00XUTENbHBIC W OTPHUIIATEIbHBIC YHCTa» BhIACIIeTCS moarema «llembie wmcmay,
B paMKaX KOTOPOW 3HAKOMCTBO C OTpPHIIATCIBHBIMH YHCIAMHU M JACHCTBUSAMHU
C TIOJIO)KUTEIBHBIMU ¥ OTPHUIATEIbHBIMU YMCIAMHU TIPOUCXOUT Ha OCHOBE CO/IEPIKATENBHOTO
MoaXx0/a. DTO MO3BOJSAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH 00YUYarOMUXCs MPAaKTHYECKU
CO BCEMHU OCHOBHBIMH IOHSATHUSMH TEMBI, B TOM YHCJIE€ W C IMpaBWJIaMU 3HAKOB
TIPU BBITIOJTHEHUH apu(DMETHIEeCKUX NelicTBU. V3yueHne paloHaabHBIX YHCEN HA ATOM HE
3aKOHUYUTCSA, a OyIeT MPOJOKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOydyeHHM pEIIeHHIO TEKCTOBBIX 3ajad B 50 Kiaccax HMCHOIb3YIOTCS
apudmeTnieckue npuémel perieHus. [Ipu oTpaboTke BHIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIacCaX PacCMaTPUBAIOTCS TEKCTOBBIC 3aJa4yd CIECAYIOIUX BHIOB: 3aJaull Ha JBIIKCHHUE,
Ha YacTH, Ha TOKYIIKHU, Ha pa0OTy U MPOU3BOAUTEIILHOCTh, Ha TIPOICHTHI, HA OTHOIICHUS
u nporopiuu. OOydaroniyecss 3HaAKOMATCS € MPUEMaMH PEIIeHUsS 3aaad mnepedopoM
BO3MOXXHBIX BapUAHTOB, ydaTcs paboTaTth ¢ WHGOpMAIMCH, IpeIcTaBIeHHON B Gopme
TAOIUI] WIN JUATPAMM.

B mporpamme ydebHoro kypca «MaTemaTuka» MOpeaycMOTpeHO (GopMuUpoBaHHE
NPOMEEBTUYECKUX aIreOpandecKkux MpeacTaBieHuil. bykBa kak CUMBOJ HEKOTOPOTO
yyclia B 3aBUCUMOCTH OT MAaTEMaTUYECKOTO0 KOHTEKCTa BBOAMUTCS MOCTEIEHHO.
bykBeHHass CHMBOJMKA IIUPOKO HCIONB3YeTCS MPEXKAE BCEro [JIsl 3alucH OOIINX
YTBEP>KICHUMN U IPEITIOKEHUN, (OPMYII, B YACTHOCTH JIJISl BEIUKMCIICHUSI T€OMETPHUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTES» YucIa.

B mporpamme yueOHOoro kypca «MaTtemaTuKa» TpeACTaBiIeHA HarJsaHas
reOMEeTpHsi, HalpaBlieHHAs Ha pPa3BUTHE OOPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHMsI, N300pa3UTEIbHBIX YMEHUA. JTO Ba)KHBINA 3Tall B U3yYEHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBJISIETCS HAa  HArJISJHO-TIPAKTHYECKOM  ypOBHE,  OMUpPAeTCs
HAa HArJAIHO-O0pa3HOEe MBIIUICHHE OOydammuxcsa. bodbimas ponb  OTBOAUTCS
MPAKTUYECKOMN JeATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MojienupoBaHuto. OOydaroniuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C HX
MPOCTEUITUMU  KOHPUTYpAIMsIMH, Yy4yaTcs wu300paxaTh WX Ha HEIWHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpuBalOT MX MPOCTeHIne cBoicTBa. B mporecce n3ydeHus
HaTJISTHONW T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOYYarOIIMMUCS HAa YPOBHE HAYAJIBHOTO
o01iero 00pa3oBaHwsi, CUCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yueOHOMY TUIaHy B 5—6 Ki1accax n3ydaeTcs HHTETPUPOBAHHBIN TpeIMET
«MareMatnkay, KOTOPBIH BKJIIOYAeT apu(PMETHUECKHi MaTepual ¥ HATJISIHYIO
T€OMETPHUIO, a TAKKe MPOTENCBTHUCCKUE CBEIACHUS M3 aireOpbl, dJIEMEHTHI JIOTUKH U
HaJaJia ONUCATEIbHONW CTATUCTUKH.

OO6u1ee yuciao 4acoB, peKOMEHIOBAHHbBIX JJIsl U3y4YeHHs] MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 wacoB (5 yacoB B Hezielnmo), B 6 kitacce — 170 yacos (5 yacoB B Heelo).
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COJAEPKAHUE OBYUEHUA
5 KITIACC

HartypanbHble 4nciia 4 HyJIb
Hatypansnoe wumcino. Psan nHarypanbubix uymcen. Yucno 0. W3oOpaxenue

HaTypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJMHATHOM (YUCIOBOM) MPSIMOIA.

[To3uunoHHass cucteMa CyUCIeHUs. PumMckas Hymepauuss Kak IpuUMeEp
HETIO3UI[MOHHOM CUCTEMBI CUUCIIEHUS. [[ecsITHUHAs cucTeMa CUMCIICHUS.

CpaBHEHME HATypaJbHBIX YMCEJ, CPABHEHHWE HATYpaJbHBIX YHCEI C HYJIEM.
CnocoObl cpaBHeHUs. OKpyTJIeHHE HATYpaJIbHbIX YHCEIL.

Ciio)xeHre HaTypaJIbHBIX YMCEJ, CBOMCTBO HYJIS MPHU CIOKEHUU. BbhluMTaHuE Kak
JefcTBUE, 00paTHOE CJIOKEHUIO0. YMHOKEHUE HATypalbHBIX YMCEN, CBOMCTBA HYJS U
eIUHULIBI TIpU yMHOXeHuHu. JleneHue Kak JelcTBUe, OOpaTHOE YMHOXEHUIO.
KomnoneHnTs! nericTBui, CBsA3b Mexay HUMU. [IpoBepka pe3ynbTaTa apuMEeTHIECKOTO
neictBusi. IlepemecTuTenbHOE W COYETATENIbHOE CBOMCTBA (3aKOHBI) CJOXKEHUS H
YMHO>KEHUS, pacpeieIuTeIbHOE CBOWCTBO (3aKOH) YMHOXKEHHS.

Ucnonb3oBanue OykB Juisi 0003HAUYEHMsSI HEW3BECTHOTO KOMIIOHEHTAa M 3aluCcH
CBOMCTB apu(pMETUUECKUX JICUCTBUM.

Jlenurenu U KpaTHbIE YUCIIA, PA3JIOKEHUE HA MHOXKMUTENU. [IpocThie u cocTaBHBIE
gyucna. [Ipusnaku neaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoOM.

CreneHnp ¢ HATypaJIbHBIM MOKa3aTeJIeM. 3alUCh YUCIa B BUJIE CYMMBbI pa3psIHbIX
CJIaracMbIX.

YucnoBoe BbIpakeHUE. BplunciieHMe 3HAYEHHMM YMCIIOBBIX BBIPAXKEHUU, MOPSIOK
BBIIIOJIHEHUST JEeUCTBUM. lCcnosnb30BaHWE MPU BBIYMCICHUSAX IEPEMECTUTEIIBHOTO U
COUYETATEJIbBHOTO CBOWCTB (3aKOHOB) CJOKEHUSI U YMHOXKEHHS, PacHpeAeIUTEIIbHOTO
CBOMCTBA YMHOMXCHMUSI.

[podu
[IpencraBnenne o ApoOM Kak criocoOe 3alvcH 9acTH BeTUduHbl. OOBIKHOBEHHBIC

npo6u. IlpaBunbHbIe W HempaBWwIbHBIE ApoOu. CwmernaHHas ApoOb, TMpencTaBlIeHUE
CMENIaHHOW ApoOW B BHUJE HEMPaBWIHHOW APOOM W BBIJAEICHHUE IIEJOM YacTh 4Yucia
U3 HempaBmwJIbHOW npobu. M3oOpaxkeHue apoOedi TOYKaAaMU Ha YWCIOBOW TMPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Coxpamenune npoOeii. [lpuBeaenue npodbu K HOBOMY
3HameHatento. CpaBHeHUE ApOoOEi.

CrnoxxeHne W BBIUMTAHHE JpoOed. YMHOXEHHWE W JelIeHHe Ipo0eH, B3aWMHO-
oOpaTHbIe Tpobu. HaxoxaeHne yacT 1ea0ro  IeJI0To MO eTr0 YacTH.

Hecstuunast 3amuchk apoOeit. IlpemcraBneHue AecATUYHONW ApoOM B BUIE
OoObIKHOBEeHHOH. M300paskeHue IECATUYHBIX APOOEH TOYKAMU Ha YHUCIOBOM TIPSIMOMA.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTtnyeckue ACUCTBUS C AECATUYHBIMU ApoOsiMu. OKpyrieHUue NeCITUUHBIX
npobeii.

10



denepanpHas padouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIii YPOBCHB)

Penienue TekcTOBBIX 3a1a4

Perienrie TEKCTOBBIX 3a/iady apu(METHUUECKUM CIOcOOOM. PelieHune moruueckux
3amad. Pemenue 3amau nepeOOpoM BceX BO3MOXHBIX BapuaHTOB. lcmonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3agay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpEMs, pacCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUILIBI MU3MEPEHUSA: MAacCChl,
00bEMa, 1IEHBI, PACCTOSAHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKy €IMHUIIAMUA U3MEPECHUS
Ka)XII0U BEJINYUHBI.

Perienrie OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenne JaHHBIX B BUE TaOIUI, CTOJOYATHIX TUATPAMM.

Harasipnas reomerpusi

Harnsansele npencraBieHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yroJl, JIOMaHasi, MHOI'OYI'OJIbHUK, OKPY>KHOCTb, KPYT. YTOJI. IIpsAMOii, OCTpBIM, TyIIOU
Y pa3BEPHYTHIN YTJIBL.

JInuHa OTpe3ka, METpUYECKHE €IMHMIbI JIUHbL. JlnMHA JOMaHOM, NEepUMETp
MHOTOYroJjibHHKa. MI3MepeHne 1 NoCTPOEHNE YIJIOB € TOMOIIBIO TPAHCIIOPTUPA.

Harnanuele mpexacraBienuss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
NpSIMOYTOJIbHUK, KBAJPAaT, TPEYTrOJIbHUK, O PABEHCTBE QUTYD.

N3o6paxxenne ¢uryp, B TOM uyucie Ha kieryato Oymare. Iloctpoenue
KoH(pUryparuit u3 yactei mpsAMom, OKpyKHOCTH Ha HEJTMHOBAHHOM M KJIeT4aTol Oymare.
Hcnonp3oBanue CBOMCTB CTOPOH U YIVIOB IIPSIMOYIOJIbHUKA, KBaJpara.

[Tnomans IIPSMOYTOJIbHUKA 51 MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM 4YHcCie (UTyp, M300paXEHHBIX Ha KJeTdyaTod Oymare.
EnvHunel namepenus mionaiu.

Harnsnsele npenctaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. M300pakeHue mpoCcTeHImmnx MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u napamienenumena. Co3aanue MoJene MHOrOrpaHHUKOB (M3 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U JPYTUX MAaTEPUAIIOB).

O06BEM MPAMOYTOJILHOTO Napajuieenunena, kyoa. Enunuiis nsmepenus oobéma.

6 KIIACC

HartypaabHble 4mciaa

ApudmeTrnyeckne HOEUCTBUS C MHOTO3HAYHBIMH HATYpPaJbHBIMH  YHUCIIAMH.
UucnoBbie BBIPAKEHUS, MOPSAOK JEHCTBUM, MCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
P BBIYUCICHUSX NEPEMECTUTEIBHOTO M COYETATEIbHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHUS, PacIpeaeUTeIbHOr0 CBOMCTBA YMHOXKEHUs. OKpyTiieHHEe HaTypasbHBIX
YUCEJL.

JleauTenu v KpaTHbIE YKCIIa, HAMOOJIBIINKA OOIINI IeIUTENIb U HAUMEHbIIIee 00111ee
KpatHoe. [[enuMocTh CyMMBbI U IIpOU3BeieHUs. JeieHne ¢ OCTaTKOM.
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JApodu
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JApOOHM, COKpalleHue apooei.

CpaBHeHUE M ynopsaouMBaHue JpoOel. PemieHwe 3amay Ha HAXO0XACHUE YacTH
OT LEJOr0 W ULEeJoro mo ero yvactu. J[poOHoe uHciio Kak pe3yiabTaT JeJeHUs.
[IpencraBnenue aecATUYHON IpoOU B BHAE OOBIKHOBEHHOW IpOoOU M BO3MOKHOCTH
npeacTaBlieHus OOBIKHOBEHHOW apoOM B BUAE JecATUYHOH. JlecsaTuuHble aApodu u
MeTpuueckas cuctema Mmep. Apu@MeTHUYEeCKHue AEHCTBUS M YMCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U JECITUUYHBIMU APOOSMHU.

OtHowenue. Jlenenue B TaHHOM oTHOIIeHUH. Macitad, nponopuus. [Ipumenenue
OPOMOPLUM NMPHU PElIeHUH 3aau.

[lonsitTue mpoueHTta. BpruncieHne mpoleHTa OT BEJIWYMHBI M BEJIMYUHBI MO €€
OpOLEHTY. BbIpakeHue MNpOIEHTOB JAECATUYHBIMM  Jpo0siMu. Pemienune  3amau
Ha TPOLEHTHI. BripaxkeHue OTHOLIEHUS! BETUYUH B IPOLEHTAX.

IososxkuTe/IbHBIE U OTPUILIATEIBHBIE YHCJIA

[lonoxuTenbHble W oOTpUlaTeNlbHble uKcia. Llenble umcna. Moaynp 4yucna,
reoMeTpuiecKasi HHTeprpeTaius Moayis yrcia. M3o0paxkeHue yrces Ha KOOPAUHATHON
npsimoii. YucnoBble mpoMexyTku. CpaBHeHue uucen. Apudmernueckue aercTBus
C TIOJIO’KUTEIbHBIMU M OTPULIATEILHBIMU YHCTIAMHU.

[IpsMoyronpHast cucTeMa KOOpAMHAT Ha IUIOcKOCTH. KoopauHatel TOYKH
Ha IJIOCKOCTH, abciucca u opauHara. [loctpoenue Toyek u GUryp Ha KOOPIUHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpaskeHHsA

[Ipumenenne OYKB JUIs 3allMCH MaTEMaTHUYECKUX BBIPAKEHUM M IMPEII0KCHUH.
CroiicTBa apudMeTHUYECKHX JeWCTBUU. bDByKBEHHBIC BBIDAKEHHS MW  YHCIIOBBIC
NOJCTAaHOBKH. DBYyKBEHHBIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl, GopMyNbl MEepUMETpa M IUIOIMAAXA TPSIMOYTOJbHUKA, KBaapara, o0bEMa
napaJjuiesienuIieia u Kyoa.

PenieHue TeKCTOBBIX 32124

Pemenue TEeKCTOBBIX 3amad apuMETHUECKUM CIocoOoM. Permienue iormdeckux
3anau. Pemenue 3amay nepeOopomM Bcex BO3MOXKHBIX BAPUAHTOB.

Pemienre 3amau, conepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIHLHOCTD, BPEMS, 00BEM
paboTel. EnquHuIel U3MepeHus: Macchl, CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXKIOW BEIUUHHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPIHOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TpUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUH MO YCJIOBUIO 3a7a4H.

[IpenacraBnenne AaHHBIX C TOMONIBIO Tabnun W guarpamm. CrosiOyaThie
JMarpamMMbl: YTE€HUE U TOCTpoeHue. UTeHrne KPyroBbIX TUarpaMm.
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Harnsaanasa reomerpus

Harnsgneie npencraBieHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yroJl, JJOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHrne ABYX IPAMBIX HA IUIOCKOCTH, MAPAJUIETbHBIE MPSMBIE,
NEepHeHAUKYISpHBIE TpAMble. MI3MepeHne paccTOSHUI: MEXIy IBYMS TOUYKAMHU, OT TOUKH
JI0 TIPSIMOU, JJIMHA MapIIpyTa Ha KBaAPATHOMN CETKE.

N3mepeHnne ©  MOCTPOEHHE YIJIOB C IIOMOIIBIO  TpaHcHopTupa. Buael
TPEYTrOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, PAaBHOOSIPEHHBIH,
PaBHOCTOPOHHUIN. YETBIPEXYTOJIBbHUK, IPUMEPHI YETHIPEXYTOIBHUKOB. [IpAMOYTronbHUK,
KBaJpaT: WCIOJb30BAHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaied. M3oOpaxeHue
r€OMETPUYECKUX (UTYyp Ha HEIWHOBAHHOM Oymare C UCIOJIb30BAHUEM IHUPKYIIS,
JUHEWKH, YyroJbHUKA, TpaHcropTupa. [locTpoeHus Ha kieTyaToit Oymare.

[TepumeTrp mMHOTOyrONBHMKA. [loHsATHE TUIOMIAMU (UTYPBI, CAUMHUIIBI U3MEPEHUS
wiomanu. [pubmmwkéaHoe namepenue riomanu GuUryp, B TOM 4YUCJIE Ha KBaJpaTHOU
cetke. [IpubnmkéHHOe M3MEpeHne JIMHBI OKPYKHOCTH, TUIOIIAAU KpyTa.

CummMmeTpusi: IeHTpaabHasl, OCEBas U 3€pKajbHAsI CHMMETPUHU.

[TocTpoeHne CUMMETPHUYHBIX UTYD.

Harnsnaeie mpejacTaBieHus 0 NpOCTPAHCTBEHHBIX (QUTYpax: mapajuienenunes, Kyo,
nmpu3Ma, mupamuaa, KOHycC, MWIMHAP, map u chepa. 3o0paxkeHue mpocTpaHCTBEHHBIX
¢uryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIMHApPA U KoHyca. Co3naHue Mojenei
IPOCTPAHCTBEHHBIX (DUTYp (M3 OymMaru, MpoBOJIOKH, TUTACTHIIMHA U IPYTUX MATEPUAJIOB).

[TonsitTue o00BEMaA, enuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIBLHOTO
napajuiesienurena, Kyoa.

INPEIMETHBIE PE3YJIbTATbI

[IpenMeTHBIC pE3yNbTaTHl OCBOCHHUS TPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B S KJjacce:

Yucua v BBIYMCJICHUS

[lorumaTe ¥ TPaBUIBLHO YMOTPEOJSATH TEPMUHBI, CBS3aHHBIC C HATYPAIbHBIMU
YHClIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMU TIPOOSIMH.

CpaBHUBaTh U YNOPSAOYMBATH HATYpalbHbIE YKCIIA, CPABHUBATH B MPOCTEUIINX
CIIy4asiXx OOBIKHOBEHHBIC IPOOH, TECATUYHBIEC TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJIMHATHON (YUCIIOBOI) MPSIMOI C COOTBETCTBYIOLIUM €
YUCJIOM U M300pakaTh HATypajbHbIE YKCJIa TOYKAMU HA KOOPAMHATHOW (YHUCIOBOW)
MPSMOM.

Bemonuats  apudmeTndeckue  ACHCTBUS ¢ HATYPAJbHBIMH  YHUCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIINX CITyUasiX.

BbInoaHATh NPOBEPKY, MPUKUAKY PE3YJIbTaTa BHIYUCICHUN.

OKpyrJsITh HaTypaJIbHbIE YKCIA.

13
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Penienue TekcTOBBIX 3a1a4

Pemate TekcToBBIe 3agaud  apuMETHYECKUM CHOCOOOM H C TIOMOIIBIO
OpPraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, comepkaiimue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpEMSl, pACCTOSIHUE, LIEHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKUE 3alMCH, CXEMbI, TaOJIUIbI, 0003HAUCHUS] TIPU PELICHUU
3aj1ad4.

[Tonb30BaThCs OCHOBHBIMU E€IWHHMIIAMH HM3MEPEHUS: LE€HBI, MACChI, PACCTOSHHS,
BPEMEHU, CKOPOCTH, BHIPAXKATh OJHU €IMHUIIBI BEJIMYUHBI YEPE3 JIPYTHE.

N3Bnekarp, aHaJIM3upoOBaTh, OILECHUBATH HWH(OpPMAIMIO, MPEICTABICHHYIO
B TabJyuile, HA CTOJIOYATON JauarpamMme, MHTEPIPETHUPOBATH MPECTABICHHBIC JaHHEIE,
UCIIOJIb30BaTh JAHHbBIC MPU PEUICHUM 33/1a4.

Harasignasa reomerpusi

ITonp30BaThCsA reOMETPUUECKUMHU NTOHATUSMU: TOUYKA, IIPSAMAsi, OTPE30K, JIy4, YroJ,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEMUX GopMy
U3YYEHHBIX T€OMETPUUECKUX PUryp.

Hcrnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAaMHU: YIoJjl, BEpIIMHA, CTOPOHA, AUArOHAJIb, C OKPYKHOCTBIO: paauyc,
IUaMeTp, LIEHTP.

N300paxaTh U3ydyeHHbIE TeOMeTpUUYeCcKue (UTypbl Ha HEIMHOBAHHON U KJIETYATOU
Oymare ¢ MOMOIIbIO LIUPKYJIS ¥ JIMHEHKY.

Haxomute UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IIOMOIIBIO

JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOM [UIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO pajuyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSAMOYIOJBHMKA, KBajapara g HX
IIOCTPOEHHUS], BBIYMCIICHUSA IIIOIIAAN U IIEPUMETPA.

Bbluucnsate mnepumeTp W IUIOIIAAL  KBajpara, NpPSAMOYroJIbHUKA, (uUryp,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4HCIe QUryp, U300paKEHHBIX HA KIETYATON
Oymare.

Ilonp30BaTbCA OCHOBHBIMM METPUYECKUMHU €IVUHULAMH HW3MEPEHUS [UIMHBI,
IJIOIIAY; BBIPAXKaTh OJHU €IUHULIBI BEJIMYUHBI YEPE3 APyrue.

PacriozHaBaTh mapasuienenunen, KyO, MCHOJB30BaTh TEPMHUHOJIOTHIO: BEPILHHA,
peOpo rpaHb, U3MEPEHHsI, HAXOIUTh U3MEPEHUs NapajuleNenunena, Kyoa.

Bbruncnsate 00béM  KyOa, mapamienenunena IO 3aJaHHBIM — HM3MEPEHUSM,
MI0JIb30BAThCS EUHULIAMU U3MEPEHUs 00bEMa.

Pemrare HecnoXHBIE 3a4aud  HA  HU3MEPEHUE TI'E€OMETPUYECKHX  BEJIIMYMH
B IPAKTUYECKUX CUTyalUAX.
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[IpeameTHble pe3ynbTaThl OCBOCHHS MpPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 Kkiacce:

Yuciia 1 BbIYMCICHUSA

3HaTh W IIOHUMATh TEPMUHBI, CBA3AaHHBIE C pA3IUMYHBIMM BUJAMH YHCENl H
crnoco0aMu MX 3alUCH, NEPEXOJUTh (€CIU ATO BO3MOXKHO) OT OJHOM (DOpPMBI 3alUCH
Yyuclia K APYrou.

CpaBHUBATH U YIIOPSI0YMBATH LIEJIbIE YK CIIa, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH,
CpPaBHUBATh YUCJIA OJHOI'O U Pa3HBIX 3HAKOB.

BbInosiHATh, coyeTast yCTHbIE U MUChbMEHHbIE TPUEMBI, apupMeTUYECKUEe JEeHCTBUS
C HATypaJIbHBIMU M LEJIbIMH YHUCIAMH, OOBIKHOBEHHBIMH W JECSITHUUHBIMHU JIPOOSIMH,
IIOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YHCIIAMU.

BpluucnsaTh 3HAYEHMST YUCIOBBIX BBIPAKEHUM, BBINOJIHATH INPUKUIKY U OLICHKY
pe3ysibTaTa BbIYMCIEHUN, BBIMOJIHATH MPEOOpPA30BAHMSI  UYUCIOBBIX  BBIPAXKEHUU
Ha OCHOBE CBOMCTB apu(METUUYECKUX ACHCTBUM.

COOTHOCUTH TOUKY Ha KOOPAWHATHOW MPSIMOW C COOTBETCTBYIOIIUM €U YMCIIOM U
M300paXkaTh YKClia TOUKAMHU Ha KOOPAMHATHOW MPSIMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTBH TOYKHM B MPSAMOYTIOJIBHOW CUCTEME KOOPAMHAT C KOOPJIAUHATAMU ITOU
TOYKHU.

OKpyIJIATh 1ieJIble YHUCia U IeCATUYHbIE APOOU, HAXOIUTH MPUOIMKEHUS YUCE.

YucaoBble 1 0yKBeHHbIE BbIPAKEHUS

[Torumatre ¥ ynoTrpeOasTh TEPMHHBI, CBS3aHHBIE C 3aMHCHIO CTENEHU YHCIIA,
HAaxXOJUTh KBajpaT M KyO 4YHCIIa, BBIYUCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHUH,
coepKalluX CTEICHHU.

[Tonp30BaThCs MpU3HAKAMM JCIMMOCTH, PACKIaAblBaTh HaTypaJbHbIC YHCIa
Ha MPOCThIC MHOKUTEJIH.

[Tomp30BaThCs MacITaAOOM, COCTABIISTH TPOMOPIIMK U OTHOIIICHUS.

Hcnons3oBaTh OyKBBI IS OOO3HAYECHHS YHCEN TPH 3allUCH MaTEMaTHYECKUX
BBIpQKCHUN, COCTABIATh OYKBEHHBIC BBIp@KCHHUS W (OPMYIIBI, HAXOIWUTh 3HAYCHUS
OYKBEHHBIX BBIPQKCHHM, OCYIIICCTBIISISI HCOOXOMMBIC ITOJICTAHOBKY 1 ITpeoOpa3oBaHus.

HaxonuTte HeM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 32124

PemmaTe MHOTOITIArOBBIE TEKCTOBBIE 331291 apU(PMETHICCKUM CIIOCOOOM.

Pemate 3amaun, cBsi3aHHBIE C OTHOUIEHHWEM, MPOMOPLUUOHAIBLHOCTHIO BEJIMYMH,
MPOLIEHTaMU, PElIaTh TPU OCHOBHBIE 3aJ1a4d HA IPOOU U MPOLICHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTbD,
BpEMsl, pacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCThH, BpEMS,
o0béMa paboThl, UCHOIB3YSd apudMETUUYECKHE JIEUCTBUS, OILCHKY, HPUKUJIKY,
MOJIb30BATHCS €IUHUILIAMU U3MEPEHUSI COOTBETCTBYIOLIUX BEIUYMH.

CoctaBnaTh OyKBEHHbIC BBIPaKEHHS MO YCIOBHUIO 3a/1aYH.
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M3BnexaTh uHpOpMaIKIO, MPEACTABICHHYI0 B TabJMIaX, Ha JUHEHHOH, cTOnOYaToi
WIM  KPYyroBOMl  AuarpamMmax, HWHTEPHPETUPOBATh  MPEACTABICHHbIE  JAHHBIE,
WCIIOJIb30BaTh JAHHBIE IIPU PELICHUH 33/1a4.

[IpencraBnarh uH(pOpMALUIO C MOMONIIBIO TaOJML, JUHEWHOW M cTONOYATOM
JUarpaMM.

Harasagnas reomerpus

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIMUX GopMy
M3YYEHHBIX T€OMETPUUECKHUX IJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI paBHBIX
U CUMMETPHUYHBIX Uryp.

N300paxkaTh ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEIIMHOBAHHON U
KJeT4aTod Oymare M3ydeHHbIE TUIOCKHE T'eOMeTpuYecKkue (purypbl U KOH(UTypaluu,
CUMMETPHUYHbIE (DUTYPBI.

[Tonb30BaThC T€OMETPUUECKUMHU TOHATUSAMH: PABEHCTBO (QUTYp, CUMMETpPHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHUMMETPHUEH: OChb CHUMMETPUM, LEHTP
CUMMETPHH.

HaxonuTs BEIMYMHBI YIJI0B U3MEPEHUEM C IOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJJaHHOW BEJIMYMHBI, TOJIb30BAaThCS IPU PEUICHUM 3a4a4 I'PagyCHOM MEpPOU YIJIOB,
pacrno3HaBaTh HAa YepTEkKax OCTPBIN, IPIMOU, pa3BEPHYTHIM U TYIION YIJIBL.

Beluncnare  JUIMHY  JIOMaHOM, IIEpUMETP MHOIOYI'OJIBHUKA, IIOJIb30BAThCS
€IUHULIAMHU HU3MEPEHUs UIMHBI, BBIPAXKATh OJHU €IAUHULBI U3MEPEHUs UIMHBI 4epe3
Ipyrue.

Haxonute, ucCnons3ysa 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHHUSI: MEXIY IBYMs
TOYKaMH, OT TOYKH J0 NPAMOMU, JUIMHY IIyTHU HA KBAaIPaTHOU CETKE.

Bbraucnsates miuomanb GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIB30BaTh
pazOueHre Ha  NPSAMOYTOJIbHMKM, Ha  paBHble  (QUIyphl,  JOCTpauBaHue
0 TNPSAMOYIOJIbHUKA, II0Jb30BAThCS OCHOBHBIMU EIMHMIIAMU H3MEPEHUS ILIOLIAH,
BBIPAKATH OJTHYU €IVHULBI U3MEPEHM IIOIIAAN Yepe3 APyrHe.

Pacno3HaBaTh Ha MOAENAX M H300paXEHUSAX MUPAMUIY, KOHYC, LWIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxkats Ha KJIeTUaTOl OymMare mpsMOYTOJIbHBIN apaiIeIeIHUIIe]I.

Bbuncnsate 00bEM NpSAMOYroJbHOTO Mapajuiesienumnena, Kyba, IOJIb30BaThCs
OCHOBHBIMHU €MHHIIAMU U3MepeHusi 00bEMa;

Pemrate HecnoXKHBIE 3aJa4d  HA HAXOXKICHUE TIEOMETPUYECKUX BEJIIMYMH
B IIPAKTUYECKUX CUTYaLHSX.
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5 KUIIACC
HaumenoBanue paznena  |[KonuuectBo OcHOBHOE OcHOBHBIE BUIbI IEATEIBHOCTH 00YYaAIOLIUXCS
(Tembl) Kypca 4acoB cojiep>KaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;
JleficTBUS ¢ HaTypalbHBIMU CUCTEMA CUUCIICHUA. | MPeAIaraTh H 00CYAaTh COCOOBI YIIOPSIOUMBAHUS YUCEN.

YU CJIIaMH

Psin HaTypanbHBIX
qucel.
HarypanbpHblii psn.
Yucrno 0.
HarypanbHblie yncna
Ha KOOPANHATHOMN
MIPSMOM.
CpaBHeHnue,
OKpYTJICHUE
HATypaJlbHBIX YUCEIL.
Apudmernueckue
JNEUCTBUSA

C HATypaJIbHbIMU
yuciamu. CBoiicTBa
HYJIS IPU CIIOKEHUH
U YMHO>XEHUH,
CBOMCTBA €IUHUIIEI
Py YMHOKECHUHU.

N300paxaTh KOOPAMHATHYIO NMPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBolicTBA HaTypasibHOTO psifa, uncen 0 u 1
IIPH CJIOKEHUH U YMHOKCHUH.

Hcnmonb30BaTh MPaBUIIO OKPYIJICHUS HATYPAIbHBIX YUCEN.
BoinoyHAT, apudmMeTHUecKHe JeHCTBUA C HATypaJbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAUYECHUS YACIOBBIX BBIPAKEHU I

CO CKOOKaMu 1 6€3 CKOOOK.

3anuchbIBaTh NIPOU3BEICHUE B BUJIE CTEIICHU, YUTATH
CTENECHH, MCHO0JIb30BATH TEPMHHOJIOTHIO (OCHOBaHUE,
MOKAa3aTeNb), BBIYMCAATH 3HAYEHHUS CTEIICHEH.
BbINOJHATH NPUKUAKY M OLEHKY 3HAYEHHUN YUCIOBBIX
BBIPAXKCHUH, NPeAJIarartb U IPUMEeHATh NIPUEMBI IPOBEPKHU
BBIYHCJICHUH.

HUcnonb30BaTh NPH BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIBHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacrpeienuTebHOEe CBOWCTBO YMHOKEHUS; (GOPMYJIHPOBATH
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[IepemecturenpHOE
1 COYETaTeIIbHOE
CBOMCTBA CIIOXKCHHS
U YMHOKEHUS,
pacrpeienuTenbHoe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3iokKeHue yrucia
Ha MHOXXUTECIIU.
Jlenenue

¢ octatkoM. IIpocThie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEIUMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YuciaoBbie
BBIPAYKCHMUS;
MOPSAJOK JIEUCTBHIM.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIEeCKre

U PUMEHATH NPaBUJIA IPEoOpPa30BaHUs YUCIOBBIX
BBIPA)KEHU HA OCHOBE CBOMCTB apu(hMETUUECKHUX IEUCTBUIA.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH THIIOTE3BI, POPMYIUPOBATH 00001IEHUSA U
BBIBO/IBI 10 PE3yJIbTaTaM MPOBEIEHHOTO UCCIENOBAHNUS.
@opmMyJIMpPOBATH ONpPeAeJeHUs 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
MHOXUTENIN; HAXOAUTh OCTaTKU OT JEJIEHUS U HETIOJIHOE
4acTHOE.

PacniozHaBaTh HICTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS

0 HaTypaJbHBIX YHCIAX, IPUBOAUTHL IPUMEPbI U
KOHTPIIPUMEPBI, CTPOUTH BbICKA3bIBAHUSA Y OTPULIAHUSA
BBICKA3bIBAHUHM O CBOMCTBAaX HATypaJIbHBIX YUCEI.
KoHcTpyupoBaTh MaTeMaTH4YeCKHE IPENI0KEHHS

C IIOMOIIBIO CBA30K «W», KUAIN», KECIH. .., TO...)».

Pemath TeKCTOBbIE 33/1a4u apU(PMETHIECKUM CIIOCOO0M,
HCI0JIb30BATh 3aBHCHMOCTH MEX/y BEINUNHAMU (CKOPOCTD,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMbICJIUBATH TEKCT 3a1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEX/y BEIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIENIOYKY PACCYXKICHUN.
MogaeaupoBaTth X0 pelICHN 3a1a41 C IOMOILBIO PUCYHKA,
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JICUCTBUS,
Ha JIBUKCHHE U
MOKYTIKH

CXEMBI, TAOTHUIIEL.

IIpuBoauTh, pa3déuparTs, OLEHUBATH PA3JIUYHBIC PEIICHMS,
3aMKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Kputnyeckn oueHMBaTh MOJTYUYEHHBIN pe3ynbTarT,
OCYLECTBJISITh CAMOKOHTPOJIb, POBEPSISt OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIHOKH.

PemaTsh 3a1auu ¢ nomoIipo nepedopa Bcex BOZMOXKHBIX
BapUaHTOB.

3HAKOMUTBCSH C HCTOpPHeE pa3BUTHS apUPMETHUKH

Harnsigaas reomerpust.
JIMHMM HA TUIOCKOCTHU

12

Touka, npsimas,
OTPE30K, JIyH.
Jlomanas.
N3mepenune nivHbI
OTpE3Ka,
METPUYECKHE
€JIMHULIBI
W3MEPEHUS IJIMHBI.

OKpy»XHOCTb U KPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [Ipamon,
OCTpBIH, TYIIOW U
Pa3BEPHYTHIN YIJIbL.
Nsmepenue yrios.

Pacno3naBath Ha yepTeKaxX, pUCYHKAX, ONMUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, U M300PAKATH C TTIOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yToJ1, JOMaHy0, OKPYKHOCTb.

PacnoznaBaTb, NPUBOAUTH MPUMeEPbl 00BEKTOB PEATbHOTO
MHpa, UMEIOIIHNX (OPMY U3YICHHBIX PUTYDP, OLIEHMBATDH UX
JIMHEWHBIC PA3MEPBHI.

Hcnonb30BaTh JIMHEWKY U TPAHCTIOPTUP KAK MHCTPYMEHTHI
IJIS IOCTPOEHUS M M3MEPEHHS: H3MEPAThb IJIMHY OTpE3Ka,
BEJIMYKMHY YTJId; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJ1,
3a/1aHHOM BEJIMYUHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPY>KHOCTb 33/IaHHOTO PaJanyca.
N3006paxkaTh KOHQUTYpAllMUd TEOMETPUUECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTECW HA HEJIMHOBAHHOW U
KJIETYaTOM Oymare; nmpeajiaratb, ONMCbIBATH U 00CYKIATH
CIoco0bl, AJITOPUTMBI IIOCTPOEHHUS.

Pacno3HaBaTh M H300paxkaTh HA HEJIMHOBAHHOM U
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[IpakTnueckas
paboTta
«Iloctpoenue
YIJIOBY

KJIETYaTON Oymare npsiMoi, OCTPBIN, TYIOH, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YIJIbL.

BeIuMcJIATH UIMHBI OTPE3KOB, IOMaHBbIX.

IHoHnMaTh ¥ MCO/IB30BATH NPH PEeIICHUHU 32124
3aBHCHMOCTH MEXIY €INHULAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKATh JUIMHY B PA3JIMYHbIX €UHUALIAX U3MEPEHHUS.
UccnenoBats Gurypsl U KoHGUTrypauuu, UCHONb3YS

(G POBBIE PECYPCHI

OOBIKHOBEHHbIE TpOo0OH

48

HpoOs. [IpaBusnbHbie
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHeHue apo0eii.
CiokeHue u
BBIUMTAHHUE
OOBIKHOBEHHBIX
apobeit. CmemanHas
Ipo0Ob. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIC pOOH.
Pemenue TeKCTOBBIX
3a/1a4, COJACPIKAIINX
npoou. OCHOBHBIE

MopeaupoBath B rpaduyeckoil, npeaMeTHol Hopme,

C MIOMOIIBI0 KOMITBIOTEPA TIOHSATHS U CBOMCTBA, CBA3aHHBIC

¢ OOBIKHOBEHHOM JPOOBIO.

YurtaTh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCO0OBI
YIOPSIIOYUBAHUS APOOEH.

HN300paxkaTh OOBIKHOBEHHBIC IPOOY TOUKAMM

Ha KOOPJIMHATHOM MPSIMOW; HCI0JIb30BATh KOOPIUHATHYIO
IPSIMYIO JIJIE CPAaBHEHUS IPOOEH.

®opmyJIMpPOBaTh, 3aNIMCHIBATH € MOMOUIBI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh CMENIaHHYIO IPOOH B BUJI€ HETIPABUIILHOM U
BBIICJISTH 1ETYI0 YaCcTh YKCIIa U3 HEMPAaBUIBLHON ApOoOH.
BoInoHATH apupMeTHYecKre AeCTBUS

C OOBIKHOBEHHBIMH JPOOSIMU; IPUMEHATH CBOHCTBA
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3a/1aud Ha ApoOHu.
[Ipumenenue 6ykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXCHUH U
MPEIIOKEHUN

apupMEeTUYEeCKUX ACUCTBUM U panroHaTU3AlUN
BBIUKCIICHUM.

BbINOJIHATH NPUKHUIKY U OLEHKY PE3yJIbTAaTa BEIYUCIICHU;
npeaIaratb U NPUMEHSITh NPUEMBI IPOBEPKHU BHIUUCICHUMN.
IlpoBoauTL MCCJeI0BAHUS CBOMCTB ApoOe€il, onupasch

Ha YHCIIOBBIE DKCIIEPUMEHTHI (B TOM YHCIIE C TTIOMOIIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUThH
BbICKA3BIBAHMS U OTPUIIAHUS BbICKA3bIBAHUH.

PemaTh TeKCTOBBIE 3a7]a4H, COJIEpXkKAIUe APOOHBIC TaHHbBIS, U
3a71a4¥ Ha HaXO0XJEHHUE YaCTH LEJI0T0 U LEJIO0ro MO €ro YacTH;
BBISIBJISITH UX CXOACTBA U Pa3JIHYHS.

MopaeaupoBaTh X0 PELICHHS 3a/1a41 C TIOMOLIBIO PUCYHKA,
CXEMBblI, TaOJIHIIBL.

IIpuBoaNTH, pa30UPaTh, OLEHUBATH PA3JTUYHBIC PEILICHUS,
3aIlMCH PELICHUM TEKCTOBBIX 3a/a4.

Kputnyecku oueHMBaTh IIOJIYYCHHBIN PE3YJIbTAT,
OCYLIECTBIIATH CAMOKOHTPOJIb, IPOBEPSSA OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOAUTH OIINOKHU.
3HAKOMUTBHCS C UCTOPUE pa3BUTHS apUDMETUKH

Harnsigaas reomerpust.
MHOroyroJIbHUK1

10

MHOroyroJbHUKH.
YeThIpEXYTrONbHHUK,
PSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCNOJIb3Y TEPMHUHOJIOTHIO, U300PAKATH

C MMOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEINPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaMTH NpUMeEPbI OOBEKTOB PEATEHOTO MUPA, UMEIOIINX
GopMy MHOTOYTOJIbHUKA, MPSIMOYTOJbHUKA, KBAJApaTa,
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paboTta
«ITocTpoenue
PSMOYTOJIBHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

HAa HEJIMHOBAHHOM
Oymarey.
TpeyroiabHUK.
IInomane u
EpUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€ AUHULIBI
U3MEPEHUS

IO AN,
[TepumeTp
MHOI'OYTOJIbHAKA

TPEYroJIbHUKA, OLEHUBATh UX JIUMHEWHBIE Pa3MEpPHI.
BbIYHCIATh: TIEPUMETP TPEYTOJbHUKA, MPAMOYTOJIbHHKA,
MHOTOYTOJIbHUKA; TJIOIIAAb NPAMOYTOJIbHUKA, KBaApaTa.
HN300paxaTh OCTPOYTONbHBIE, IPSIMOYTOJBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HEJTMHOBAHHOMU U KJIETYaTOM Oymare KBajpar u
MPSMOYTOJIBHUK C 33JJTaHHBIMU JITMHAMU CTOPOH.
HccaenoBarsb ¢BOMCTBA NPSIMOYTOJIBHUKA, KBaJgpaTa MyTEM
DKCTIEpUMEHTA, HAOIOACHUS, U3MEPEHUS, MOJICIIUPOBAHUSI;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoHcTpynpoBath MaTeMaTH4eCKHe TpPeIJi0KeHUS

C MOMOIIBIO CBSA30K «HEKOTOPBI, «1t000i1». Pacno3HaBaThb
VCTUHHBIE U JIOKHBIC BBICKA3bIBAHUSI O MHOT'OYT'OJIbHHKAX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

HcceaenoBats 3aBHCUMOCTD IUIONAAN KBAJpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAPATHOU CETKH JIJISl TOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOIBHUK HA KBAPATHI,
TPEYTOJBbHUKH; COCTABISTH (QUTYPHI U3 KBAIPATOB H
IPSIMOYTOJILHUKOB M HAXOJIUTh UX TUIOMIA/Ib, pa30UBaTh
GbuUrypsl Ha IPSIMOYTOJIBHUKHU U KBaJIpaThl U HAXOJUTh UX
IJI0IIAb.

BobipakaTh BeIMUMHY IJIOLIAN B PA3IMYHBIX €MHALIAX
VU3MEPEHUSI METPUUECKOU CUCTEMBI MEP, IOHUMATH U
HCMOJIb30BATH 3AaBUCUMOCTH MEK1Yy METPUUECKUMHU
€IUHHULIAMHA U3MEPEHUS TUIOLIAIH.
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3HAKOMHTHCS ¢ IPUMepPaMy PUMEHEeHMsl TUIONIAIu U
nepuMeTpa B MPaKTUUECKUX cuTyanusx. Pemarts 3agaun

U3 peaybHOM KU3HU, MPeJIaraTh U 00CyK1aTh pa3jiuvyHbIe
CIoCo0bI PELICHUS 3a7a4

JlecsTuunble 1poOH

38

JlecsaTuuHas 3aIKiCh
npobeit. CpaBHeHuUe
JIECATUYHBIX
TpOOeii.

JlenicTBus

C IECATHYHBIMH
JTPOOSIMHU.
Oxpyrienue
JIECITUIHBIX
TpoOeii.

Pemrenne TeKCTOBBIX
3a/1a4, CoaepIKaIInux
npobu. OCHOBHBIC
3a/1a494 Ha IpoOu

IIpeacTaBasiTh 1eCITUYHYIO TPOOH B BUJIe OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYUBAHUS IECATUYHBIX IPOOCH.

M300paxkaTh qecATUYHBIC TPOOU TOYKAMU HA KOOPIMHATHON
IIPSIMOM.

BoISIBASITH CXOACTBA U PA3JIUY U NTPABIIT apU(YMETHISCKUX
JNEUCTBUI C HATypaJbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOSIMU, OOBSICHSTD HX.

BoInosHATH apudmeTnueckue AeHCTBUS C AECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHUIKY U OIlEHKY pe3yJibTara
BBIYKCJICHUM.

IIpumeHsITH cBOMCTBA apu(DMETHICCKUX JEeHCTBUI

JUISl pallMOHATN3alMK BEIYUCIICHUIA.

IIpuMeHsATH MPABUIIO OKPYTJIEHUS JCCATUYHBIX IPOOEH.
IIpoBoauThH HCCIETOBAHMS CBONCTB JICCATUYHBIX JPOOECH,
ONUPASICh HA YUCIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE

C IOMOIIBIO KOMIIBIOTEPA), BBIABUTATh THNOTE3bI U
NPUBOAUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKa3bIBAHUS

0 Ipo0sX, MPUBOAUTH MIPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUU.
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PemaTh TEKCTOBBIE 3a/1a4u, COAEpKALIUE IPOOHBIE JaHHbIE, U
Ha HAXOXKAECHHUE YacTH LIEJIO0r0 U LEJIOTO0 M0 €ro 4acTu;
BBISIBJISITH UX CXOJACTBA U PA3JIUYHUSL.

MoaeaupoBaTh X0/ pelIeHuUs 3aa41 C TOMOILBIO PUCYHKA,
cxembl, Tabnuupl. [IlpuBoauTs, pazoupars, OlleHNBATH
pa3NuYHbIe PEIICHMS, 3aITMCH PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBath JpOOHBIMU YHCIAMHU B PEANbHBIX KU3HEHHBIX
CUTYalUsIX.

KpuTnyeckn oneHUBATh MOJTYUYEHHBIA Pe3ybTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSISt OTBET

HA COOTBETCTBHE YCJIOBUIO, HAXOUTh OIIHOKH.
3HAKOMUTBCS € UCTOpPHeE pa3BUTHS apUPMETUKH

HarnsaHast reomeTpusi.
Tema u purypsr
B IIPOCTPAHCTBE

MHororpaHHHUKH.
N3obpaxenue
MHOT'OTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJ.
[IpssMOYyTONBHBIN
napajuiesienumnen,
Ky0. Pa3BépTku xyba

" IIapaJuICICIIMIICAA.

[IpakTnueckas
pabora «Pa3BépTka
KyOa».

O061BEéM Kky0a,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY KalomeM
MHpe IPsIMOYTOJIbHBIN MapajuieNenumne, Kyo,
MHOTOTPaHHUKHU, OMUCHIBATH, HCIOJIb3Ysl TEPMHHOJIOTHIO,
OLICHUBATH JINHEIHBIE pa3MEpHI.

IIpuBoauTH NPpUMeEPBI OOBEKTOB PEATHLHOTO MUPA, UMEIOITUX
¢bopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesaa,
KyoOa.

H300pazkaTh KyO Ha KieT4aTol Oymare.

HccaenoBaTh cBoiicTBa KyOa, IPSIMOYTOJIBLHOTO
napajuiesenuneaa, MHOTOrpaHHUKOB, HCTIOJIb3YSl MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenumnena. MoaeanpoBars Ky0 U napajiesienumne
u3 OyMaru u mpouux MaTtepuagoB, 00bSICHATH CIOCO0
MOJIETTUPOBAHMUSL.
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IPSIMOYTOJILHOTO
napajuieienunesa

HaxoauTth m3MepeHus, BBIYUCAATH MIO0MAAb TTOBEPXHOCTH;
00BEM Ky0a, IpSIMOYTOJIBHOTO NapalyIesIeUIea;
HCCI1e10BATH 3aBHCUMOCTBL 00bEMa Ky0a OT JJIMHBI €T0
pebpa, BBIIBUTAaTh H 000CHOBBIBATH FHIIOTE3Y.
Ha6aio1aTh M NIPOBOAUTH AHAJTOTHH MEXTY TOHITUIMHU
IUIOIIAN ¥ 00bEMA, IepUMeETpa 1 IUIONIAAN ITOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIC BHICKA3bIBAHUS

0 MHOTOTpaHHUKAaX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEDPHI,
CTPOUTH BHICKA3bIBAHMS W OTPHUIIAHUS BHICKA3BIBAHUI.
PemaTh 3a1a4un 13 peaabHOU )KU3HU

[loBTOpEHuUEe U 06001IeHIE

10

[ToBTOpEeHUE
OCHOBHBIX ITOHSITHI
U METOJIOB Kypca

5 knacca,
000011IeHNE 3HAHUT

BouruncjasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAIUX
HaTypaJbHbIC YKCIa, OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH,
BBITIOJTHATH MTPe00pa30BaHUs YUCEN.

BpiOupaTh cmocod CpaBHEHHS YHUCEN, BBIYUCICHHH,
NPUMEHSITh CBOMCTBA apUMETHICCKUX JICUCTBUI

JUISl pallMOHATN3alK BEIYHCICHU .

OcyuecTBJISIT CAMOKOHTPOJIb BBIIIOJHAEMBIX ICHCTBUHN U
CaMOITPOBEPKY PE3yIbTaTa BHIUYUCICHUN.

PemiaTp 3a1a4M 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS Ul PELICHHS 3a/1a4 U3 APYTUX
y4eOHBIX TTPEIMETOB.

Pematp 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATH -
Cnoco0bl peuieHHs 33]aud, BbHIOMPATh PALMOHAJbHBIN
CIocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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6 KJIACC
HaumenoBanue paznena  |[KonmuecTBo OcHOBHOE OcHOBHBIE BUIbI IEATEIBHOCTU 00YYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

HatypanbHble yucna 30 Apudmernueckue BopinoanaTh apudmMeTnyeckne 1eiicTBUS C MHOTO3HAYHBIMU
NeNCTBUS HaTypaJlbHBIMH YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYMCIAATH
HaTypalbHBIMU 3HAYeHMs BBIPAXKEHUHN, COJIEPIKAILUX CTETICHHU.
yrcaaMu. YucnoBeie | BBINOJHATH NPUKHIKY M OIIEeHKY 3HAUCHUI YUCITOBBIX
BBIPAYKEHUS, BBIPAXKEHUI, NPUMEHSITh NPUEMBI MIPOBEPKH pPe3yibTaTa.
NOPSAJIOK JIEHCTBUH, Hcnonb3oBaTh NpM BHIYUCIEHHAX TIEPEMECTUTETLHOE U
UCTIOJIb30BaHKE COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOXKEHUS,

cko0ok. OkpyriieHue
HATypaAJIbHBIX YUCE.
JlenuTenu U KpaTHbBIE
YHCia; HauOOIbIINN
OO NEeMUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenuMoCTh CYyMMBI 1
IIPOU3BEICHHMS.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacnpeneauTeNbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIBHO
CJIO’KEHMSI, CBOMCTBA apu(PMETUUECKUX JICHCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHUCJIOBBIE HKCIIEPUMEHTHI, BIIBUTATH U 000CHOBBIBATH
TUNOTE3bl.

@opmMyJHpPOBATH ONpeIeJIeHUsl IETUTENS U KPAaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 00IIero

KpaTHOI'O, IIPOCTOI'0 U COCTABHOI'O YHUCCJI; UCIIOJIb30BATh OTH

MOHSTHS TIPU PEIICHUH 3a]1a4.
IIpuMeHSITH aJITOPUTMbI BEIYUCICHUS HAUOOIBIIETO 00MIEro
JEJUTENS] U HAMMEHBIIIETO 00I1Iero KPaTHOTO JIBYX YHCEIl,
aJITOPUTM Pa3JI0KEHUS YUCIIa HA MTPOCThIE MHOKUTEIIH.

HccnenoBaTh yCIioBUS JeTMMOCTH Ha 4 1 6.
HccaenoBars, 00cyxk1aTh, GopMyTupoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTU CYMMBI, TPOU3BEACHUS:
JIBYX YETHBIX YHCEJN, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YHCEIl.

HccaenoBats cBOMCTBA AETUMOCTH CYMMBI M IPOU3BENECHUA
YHCeIl.

IIpuBOAMTH MPUMeEPBI YKCEI C 3aJTAHHBIMUA CBOMCTBAMH,
Pacno3HABATh BePHbIE U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YKCEN, ONMPOBEPraTh HEBEPHBIE YTBEPKACHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoHcTpynpoBath MaTeMaTH4eCKHe TpPeIJI0KeHUS

C TIOMOIIIBIO CBSI30K «H», «UJIN», «ECIIH..., TO...».

Pemiathb TeKCTOBBIC 3aJa4l, BKIIOYAIOIIAE TTOHITHS
JAETUMOCTH, apu(METUUECKUM CITOCOOOM, UCIIOIh30BATh
nepebop BceX BO3MOXKHBIX BApUAHTOB.

MopeaupoBaTh X0 PEIICHUS 3a1a4U C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa3dupaTh, ONEHUBATH PA3IMUHBIC PEIICHUS,
3aIMCHU PEIIEHUN TEKCTOBBIX 3aa4.

Kputnyecku oleHUBATH NOJYyYEHHBIA PE3YJIbTAT, HAXOAUTD
OIHMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, TIPOBEPSIST OTBET
HA COOTBETCTBUE YCIIOBUIO

Harnsgnas reomerpus.
[IpsiMbIEe HA TTOCKOCTHU

[leprieH MKy pHBIE
IIPSIMBIE.
[lapannensbHble
MpsIMBIE.
Paccrostnue Mmexny

PacnosHaBaTh Ha yepTekax, pUCYHKax Ciaydyau B3aUMHOTO
PAacCoJIOKEHHS JBYX MPAMBIX.

N300paxkaThs ¢ NOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOM U KJIeTYaTol OyMare JBe MepeceKaronuecs
MpsIMBbIE, ABE MapaJUICIIbHbIE IPSMbIE, CTPOUTH IPSAMYIO,
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JIBYMsI TOUKaMH,
OT TOYKH /10 IPSAMON,
JUIMHA Mapuipyra

Ha KBaJPAaTHOU CETKE

NEPNEHAUKYIAPHYIO TaHHOU.

IIpuBOAMTH NPUMeEPHI MMAPATIIETBHOCTH U
NEPHNEHANKYJIISIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTb B MHOTOYTOJIBHUKAX NEPIEHAUKYIISPHBIE U
napajuiesibHble CTOpOHbI. M300paxkaTh MHOTOYTOJIbHUKHU
C MapajuieJIbHbIMU, NEPIEHANKYISIPHBIMU CTOPOHAMH.
Haxonuthb paccTosiHue MEX1y ABYMS TOUYKaMU, OT TOUKH
10 TPSAMOM, JJIUHY NYTH Ha KBAJPAaTHOW CETKE, B TOM YHUCIIE
UCIOJIb3YA LIU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO JIpodH,
CoKpamieHue apobeit.
CpaBHeHue u
YIOPSIIOYNBAHUE
TpoOeii.
JlecsaTuunble ApOOH
U METpUYeCKasi
cucTeMa Mep.
Apudmernueckue
JICUCTBUS

¢ OOBIKHOBEHHBIMHU
U IECATUYHBIMU
TPOOSIMHU.
OTHOIICHUE.
Jlenenue B JaHHOM

CpaBHUBATH U YHIOPSAA0YHBATH JIpoOU, BLIOMPATH CIIOCOD
CpaBHEHHS JPOOC.

IlpeacTaBasiTh AeCATUYHBIC APOOU B BHJI€ OOBIKHOBEHHBIX
npo0ei 1 OOBIKHOBEHHBIE B BU/JIC ICCATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, NPU BbIYUCICHUAX. MCM0IB30BaTh ICCATUYHbBIC
JpoOu Mpu NMpeoOpa30BaHUN BEIMYHH B METPUUECKOM
CHUCTEME MeED.

BoinosHsaTs apudpmMeTrnyeckue aeicTBUA

C OOBIKHOBEHHBIMHU U JICCITUIHBIMH JPOOSIMH.

BbI4uCIATh 3HAaYCHUS BBIPAKECHUM, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATHYHBIC TPOOHU, BHITOTHSTH
npeoOpa3zoBaHus ApoOei, BLIOUPATH CIOCO0, MTPUMEHSITH
CBOiCTBA apuPMETUYECKUX IEHCTBUM JJIs palliOHATH3AIIH
BBIYMCJICHU.

CocTaBJsTh OTHOIICHHUS W TPOTOPIHUU, HAXOAUTH
OTHOIIIEHUE BEJIUYMH, JICTUTh BEIUYUHY B JaHHOM
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OTHOIIIEHUH.
Macmita0,
MPOTIOPLIUSL.
[Tonarue nponeHra.
Beruucnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 10 €€
MIPOILICHTY.

Penienne TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU ¥ TPOIEHTHI.
[IpakTrnueckas
pabota «OTHOIIEHKE
JUIMHBI OKPYXHOCTH
K €€ JuamMeTpy»

OTHOILICHUH.
HaxoauTth 3KcepUMEHTATbHBIM MYTéM OTHOLICHUE JJTUHBI
OKPYKHOCTHU K €€ I1UaMeTpy.

HNuTepnpeTnpoBaTh MacuiTad Kak OTHOIICHUE BETUYUH,
HAXOJMThb MacIITad MIaHa, KapThl U BBIYUCISATH PACCTOSTHUSA,
UCIIOJIb3Yys MacIlTal.

OOBACHATH, YTO TAKOE MPOILEHT, YIOTPEOIATH 000POTHI peUun
CO CJIOBOM «ITPOLIEHT». BhIpamaTh MpOLEHTHI B IPOOSIX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbI4uCaASTH IPOLEHT OT YUCJA U YHUCIIO MO €ro MPOLEHTY.
OKpyrasaTh ApoOU U MPOIEHTHI, HAXOAUTh TPUOTUKEHUS
YHCEl.

Pemate 3aga4m Ha YacTH, IPOLIEHTHI, TPOTIOPLIUH,

Ha HaxOoJeHue Apoou (TIpOIeHTa) OT BETMYUHBI U BEJIMUNHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIHA
COCTABJIAET OJHA BeJIM4YMHa OT Apyrou. lIpuBoauTs,
pa30upaTh, OLEHNBATDH PA3IUYHBIE PELICHUS, 3alIUCH
pELIEHU TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGPOPMALMIO U3 TAOIUIT U JUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JAHHBIC,

OTpeeNsITh HanOOoIbIIIee U HANMEHbIIIEEe

U3 NIPEACTABICHHBIX JaHHBIX

Harnsgnas reomerpus.
Cummerpust

OceBast cuMMeETpHSL.
LenTpanbHas
CUMMETpHSI.

Pacno3HaBaTh Ha yepTexKax U U300paKeHUAX, H300PaAKATH
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(O0Tpe30K, JIOMaHY10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHYHBIX
duryp.
[IpakTnueckas
pabora «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPYKHOCTb), CAMMETPUYHYIO JAaHHOW OTHOCHUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTs nmpuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJILHO MPAMON; KOHCTPYHPOBATh r€OMETPUUYECKUE
KOH(UTypalliy, UCIIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA M3YUEHHBIX (DUTYp, CBSI3aHHbBIE

C CUMMETpPHEH, UCTIOJIB3YS SKCIIEPUMEHT, HaOJI0/IeHUE,
MO/JIETMPOBAHHUE.

O00CHOBBIBaTh, ONIPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPUH QUTYp

Bripakenus ¢ 6ykBaMu

[Tpumenenue OyKB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPAXKECHUU U
MPEIIOKECHUM.
bykBeHHbIE
BBIPXKECHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXJICHHE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBBI sl 0003HAUYCHUS YUCEI, TIPH 3aUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPAXXEHUS 110 YCIOBUIO 3a/1a4u.

HcceaenoBath HECIOKHBIE YUCIOBbIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3aIHCH.

BoluscasiTh YUCIOBOE 3HAUECHHE OYKBEHHOTO BBIPAKCHUS

NIPU 3a/IaHHBIX 3HAUYCHUIX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NpSIMOYTOJIbHUKA, KBaAPATa; JIIMHBI OKPY>KHOCTH, TIOLAINA
KpPyTra; BINOJHATH BIYUCJIEHHS 110 ’TUM (OopMysiaM.
CocTaBiasaTh GOpPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTh; MPOU3BOIUTEIILHOCTD, BpEMsI, 00bEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauThb HEM3BECTHbIH KOMIOHEHT apu(pMeTHYECKOTO
JNEUCTBUSA
Harnsannas reomerpus. 14 YeTbIpEXYroabHUK, N300pakaTh HA HETMHOBAHHOMW U KJIeTYaTOW Oymare
@urypsl Ha IVIOCKOCTH IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKHU C 33 JaHHBIMUA CBOMCTBAMU:
[IpAMOYTOJIBHUK, C NapaJlIeIbHBIMU, NIEPIICHAUKYIISPHBIMHU, PABHBIMU

KBaJ[paT: CBOMCTBA
CTOPOH, YIJIOB,
JHaroHaJeu.
H3mepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYT'OJIbHHKA.
[Tnomane Gurypsl.
DopMyJIbI
IIEpUMETpa U
IJI0IIA a1
IPSIMOYTOJIbHUKA.
[MpubnmxEnHoe
U3MEPEHHUE TUIOIAIN
¢buryp.
[IpakTnueckas

CTOPOHAMH, TIPSIMBIMU yTJIAMU U JIP., PABHOOCPEHHBIH
TpeyroyibHUK. IlpeaaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TIOCTPOCHHS.

HccaenoBathb, HCTIONIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEINPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa3buBath Ha TpeyroabHuku. OOOCHOBBIBATH, ONPOBEPraTh
C IIOMOIIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MIPSIMOYTOJIHUKE, KBaJIpaTe, paclO3HABAThH BEPHBIE U
HEBEPHBIC YTBEPKICHUS.

N3mepsATH U CTPOUTH C TOMOILBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
PACIO3HABATH OCTPHIE, IPSIMbIE, TYIbIE, PA3BEPHYTHIEC YIJIbI.
Pacno3naBaTth, H300paskaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BoI4ucasTh nepuMeTp MHOTOYTOJIbHUKA, MJIOIIA/Ib
MHOT'OYTOJIbHUKA pa30MeHUEM Ha IPSIMOYTOJIbHUKH,
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paborta «Ilnomanp
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOIB30BATH METPUUECKUE €TUHHILIBI
U3MEPEHUs JIJTMHBI U TJI0ILA/H.

Hcnoab3oBaTh NPUOINKEHHOE H3MEPEHHE UIMH U
iouaiei Ha kieryaTon Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lo0oXXKUTENBHBIE U

OTPUIATCIbHBLIC YN CJId

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIs
Monyist. YucioBbie
MIPOMEKYTKHU.
[TonoxuTeIbHBIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIBLHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmernueckue
JICUCTBUS

C MOJIOKUTETbHBIMH
U OTpHUILIATEIHLHBIMU
YHUCIAMU.

Pemenue TeKCTOBBIX
3aJ1a4

IIpuBOAMTH NPUMeEPHI UCTOJIL30BAHUS B PEATTBHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET.

N300paxaTh 1€TbIE YKCTIA, TOJIOKUTEIIBHBIE U
OTPUIATEJIbHBIE YMCJIAa TOYKAMU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BATh YHCJIOBYIO MPSIMYIO JJIsl CPABHEHUS YUCEII.
IIpuMeHATH MpaBUJIa CPABHEHUS, YIIOPSAA0YUBATD 1ICJIbIC
YHUCJIa; HAXOAUTh MOJYJIb YUCTIA.

@®opMyIMPOBATH MPABMWJIA BHIYKCICHUS C IMOJOKUTEIbHBIMU
Y OTPULIATEJILHBIMU YHCIIAMHU, HAXOAMTh 3HAYEHUS
YHCJIOBBIX BBIPAXKEHHU M, COIEPKAIIUX JCUCTBUA

C MOJIOKUTEIbHBIMU M OTPUIIATEIIbHBIMU YU CIIAMMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpeoOpa3oBaHus CYMM M TIPOW3BEICHUM
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[IpencraBineHne NaHHBIX

[IpamoyroibHas
cUCTeMa KOOpJIUHAT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
pabota «IlocTpoenue
IarpamMmm.
Pemenue TeKCTOBBIX
3a/1a4, coaepKammx
JAHHBIE,
NPEACTABICHHBIE

B TA0JIMIaX U

Ha Juarpammax

OO0BSICHATH U WLIIOCTPUPOBATH MOHATHE MTPSIMOYTOJIBHOM
CHUCTEMBI KOOPAUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJAMHATHOM INIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurtath cTosI0UATHIE U KPYTOBBIC THArPAMMBI;
HHTEPNPETUPOBATH JJaHHBIE; CTPOUTH CTOJIOYATHIC
nuarpammbl. Ucnosib3oBaTh HH(GpOpMaLnio,
NpeACTaBICHHYIO B TAOIUIIAX, HA JUArpaMMax JJIsl pelieHUs
TEKCTOBBIX 337a4 U 3a/1a4 U3 PEAIbHOMN KU3HU

Harmsinaas reomerpus.
@urypsl B MpOCTPaHCTBE

[IpssMOYyTONBHBIN
napajuiesienumnen,
KyO, mpu3Ma,
nupamuza, KOHyc,
WIAHJIP, 11ap U
cepa.
N3o0paxenue

Pacno3HaBaTh Ha yepTexkax, pUCYHKaX, ONMCHIBATH
nupaMuy, Opu3My, HUIUHAP, KOHYC, I1ap, H300PaxKaTh UX
OT PYKH, MOJIeJTMPOBATh U3 OyMaru, MmiacTUINHA, TPOBOJIOKH
u ap. [lpuBoauts mpuMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIUX (POPMBI HA3BAHHBIX TEJL.

Mcnoab30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOPO, IPaHb,
OCHOBaHUE, BHICOTA, PAJIUYC U AUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. Ipumepsr
pa3BEPTOK
MHOT'OTPaHHUKORB,
UJIMH]PA U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MOJIeNIEN
MPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
eIMHULIBI U3MEPEHUS
o0BpéMa. O6BEM
IPSAMOYTOJILHOTO
napajuieNiernuIena,
Ky0a, hopMYyJIIbI
00BEMa

N3yuartp, NCIONB3ys SKCIIEPUMEHT, HAOIIOICHIE, N3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, 1 ONUCHIBATH
CBOICTBAa HA3BAHHBIX TEJN, BHISABJISTH CXOACTBA H
PA3IMYUA: MEXIY IUPAMUION U IIPUZMON; MEXKIY
WIAHAPOM, KOHYCOM H IapOM.

Pacno3naBaTthb pa3BEPTKY Napajieenumneaa, Kyoa, mpu3Msl,
MUpPaMUIbl, KOHYCA, [IIJINHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena u3 pa3BEPTOK, CO3AaBaTh UX MOJCIIH.

Co3naBaTh MOJeJIM IPOCTPAHCTBEHHBIX Quryp (13 Oymary,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.)

N3mepaTh HA MOJENSX: ATHHBI pEOEp MHOTOTPAHHUKOB,
JTUaMeTp 1apa.

BoiBoauTth Gopmyay o0bEMa MPSIMOYTOJIBHOTO
napaJuiesienuIea.

Boruncasats no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaiesienurenia, Kyoa; UCIoiab30BaTh €AMHHUIIBI H3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaijIesIeIUIeIOB; pelaTh 32/1a4M C PEATbHBIMU JaHHBIMU

[loBTOpeHue, o0oOIICHME,
CHCTEMAaTH3aIUs

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
U METOJ0B KYpCOB D
1 6 KJIaCcCOB,
000011IeHIE U
CHCTEMaTH3aIus
3HAHUM

BbI4uCIATh 3Ha4YCHUA BBIPAXKECHUM, COJEPKAIIUX
HaTypaJbHbIE, LIEJbIE, ITOJOKUTEIBHBIE U OTPULATEIIbHBIC
4Kciia, OOBIKHOBEHHBIE U IECITUYHBIE IPOOH, BBITIOTHAITH
npeoOpa3oBaHus YUCEI U BbIPAKEHU.

Bpi0upaTh €nmocod CpaBHEHHS YHUCEI, BHIUYUCICHHI,
NPUMEHSATDH CBOIicTBA apuPMETHIECCKUX JTCHCTBUI

JUISL palliOHATU3AUN BIYUCIICHUMN.
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PemiaTe 3a1a4M U3 peaabHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA PELICHU 3a0a4 U3 APYTrUX
IIPEIMETOB.

Pemats 3a1a4u pa3sHbIMU cOCO0aMH, CPAaBHMBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 33/1a4U.

OcymecTBJIsITh CAMOKOHTPOJIb BBITOJHAEMBIX AEHCTBUI U
CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUN

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

35




denepanpHas padouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIii YPOBCHB)

OEJIEPAJIBHAS PABOYAS IPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJBbHAA 3AIIMCKA

Anrebpa sIBIsieTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
oHa oOecrieurBaeT M3y4YECHHE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-HAy4YHOr0, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIsi MPOAOJIKEHUs] 00pa3oBaHUs U
B TIOBCEHEBHOW W3HU. Pa3Butue y o0OydYaromuMxcs Hay4HBIX MPeACTaBICHUM
O TPOUCXOXKACHUU M CYIIHOCTH anreOpandyeckux aOCTpakiuid, croco0e OTpaKeHUs
MaTeMaTHYEeCKOM HAayKOW SIBIEHUM M TPOIECCOB B MPHUPOJE W OOIIECTBE, POJIH
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
GbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS W KAYeCTB MBIIUICHUSI, HEOOXOIMMBIX
JUTS aJIalTallii B COBpeMEeHHOM I poBoM obiiecTse. M3ydenne anreOpsl odecrieurnBaeT
pa3BUTHE yMEHHUs HaOII0/1aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM
NeHUCTBUST W BBIBOJIBI, (opMmynupoBaTh yTBepxkacHUs. OcBoeHHMEe Kypca anreOpbl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalOlUXCSA: OHU HCIOJIB3YIOT
JNEIyKTUBHBIE M HWHIYKTHBHBIE pacCyXIeHHUs, OOOOINeHHEe ¢ KOHKPETHU3AIUIO,
a0bcTparupoBanue u aHanoruto. OoydeHue anredpe npesnonaracT 3HaYuTEIbHbIN 00bEM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYYaIOIIUXCsl, IOATOMY CaMOCTOSITEIIbHOE PEIICHUE
3a/1a4 SIBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUeHHUS.

B crpykType mporpamMmbl ydeOHOTO Kypca «Aredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIepXKATEIbHO-METOANYCCKUE JIMHUU:
«Hwucna v BEIYUCTIEHUS», «ANITeOpandecKue BEIPAKCHUS, «Y pABHCHUS 1 HEPABEHCTBAY,
«DOyHkuum». Kaxmas w3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCA
Ha MPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJCUCTBYS C APYTMMH €T0 JIMHUSIMU.
B xone n3ydenus yueOHOro Kypca 00ydaronuMest TPUXOIUTCS JIOTHIECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W € 3TUM B HOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3jiellax MaTEeMaTUYECKOro OOpa30BaHUS W CIIOCOOCTBYIOIIHE
OBJIAJICHUI0O OOYYArOMIMMHCS OCHOB YHHBEPCAIHHOTO MATEMAaTUYECKOTO  SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM 0COOEHHOCTBIO YUeOHOr0 Kypca «Anredpay sBiseTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanue TUHUM «HUClIa U BBIYUCICHUSD CIY>KUT OCHOBOM ISl JabHEUIIIETO
M3Y4YCHUS] MATeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIMIMXCSA JIOTHYECKOTO
MBIIUICHUSI, (OPMHPOBAHUIO YMEHHUS TIOJI30BAThCS ~ QITOPUTMAaMH, a TaKKe
MPUOOPETCHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX ISl TOBCETHEBHOW >KHU3HHU.
Pa3Butre moHsATHS O 4KCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBSI3aHO
C paIMOHAJBHBIMM M UPPALMOHANTBHBIMUA YHUCIAMH, (OPMHUPOBAHHEM IPEICTABICHUM
O JCUCTBUTEIBHOM 4YHCJE. 3aBEpPIICHUE OCBOCHUSA YHCJIOBOM JIMHUKW OTHECEHO
K cpeliHeMy 00111eMy 00pa30BaHUIO.
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CopepkaHue ABYX alreOpanyecKuX JIMHUN — «ANreOpandeckue BBIPAKCHUS» U
«YpaBHEGHHsI W HEPAaBEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Y 0OYyJaIrONTUXCS
MaTeMaTHYECKOTO armapaTa, He0OX0AMMOTO0 JIJIsl pEIIeHUS 3a]1a4 MaTEMaTHKH, CMEKHBIX
MPEIMETOB M TIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJad. Ha ypoBHE OCHOBHOTrO OOIIEro
oOpa3oBaHus Y4eOHBIH MaTepuai TPYNIUPYETCS BOKPYT PaIlMOHAIBHBIX BBIPAKCHUH.
AnreOpa IEeMOHCTpUPYET 3HAYCHHE MAaTEMaTHKH KaK S3bIKa IS TOCTPOCHUS
MaTeMaTHYECKUX MOJICJICH, ONMCAaHUS MPOIIECCOB | SIBJICHUH peaabHOro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TaKKe NaTbHEHIIIee pa3BUTHE AJITOPUTMUIECKOTO MBIIIIJICHUS,
HEOOXOIMMOT'0, B YaCTHOCTH, JIJI1 OCBOCHUSI Kypca HH()OPMATUKH, M OBJIaJICHIE HaBbIKAMHU
JIEAYKTUBHBIX paccyxknaeHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (opM CIOCOOCTByeT
Pa3BHUTHIO BOOOPaXKEHHMSI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanve (QYHKIIMOHAIBHO-Tpa(DUUECKOW JIMHUM HAICJICHO Ha TOJyYCHUE
OoOydJaromMMHUCS 3HAaHWK O (QYHKIHSIX KaK BaKHCWIIEH MaTeMaTHYeCKOW MOICIH
JUISL OTIMCAHUs W WCCJICJIOBAaHMS Pa3HOOOPA3HBIX IMPOIIECCOB U SBJIICHUW B MPUPOJIE U
oOmiecTBe. M3ydeHne marepuasia CrioCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS YMEHUS
UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3MTEIIBHBIC CPEJICTBA S3bIKa MATEMATUKHU — CIIOBECHBIC,
CUMBOJIMUCCKHE, TpaduuecKre, BHOCHUT BKJIa] B (GOPMUPOBAHHE MPEICTABICHUN O POJIU
MaTEMaTUKH B PA3BUTHH ITUBUJIU3AINHA U KYJIbTYPHI.

CornacHo yuyeOHOMY MiaHy B 7-9 Kiaccax m3y4aeTcsl yu4eOHbIH Kypc «Airedpay,
KOTOPBIM BKJIIOYAET CIEIYIONIME OCHOBHBIE pa3jenibl cojaepxaHusi: «Yucna wu
BBIUUCIICHUS», «AJNreOpanueckre BBIPAKECHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIHAW.

OO0miee 4YHUCIO YacoB, PEKOMEHIOBAHHBIX JJIA HW3Y4YEHHUS Yy4eOHOTo Kypca
«Anreopa», — 306 gacos: B 7 kimacce — 102 vaca (3 yaca B Hememo), B 8 kiacce —
102 gaca (3 yaca B Hexemo), B 9 kimacce — 102 vaca (3 uyaca B HEZCITIO).

COJAEP)KXAHUE OBYYEHHUA

7 KIIACC
Yucia 1 BBIYUCICHUA

JpoOu 0OBIKHOBEHHBIC U JICCATHUYHBIE, TIEPEX0]] OT OJHOU (POpMBI 3amucu apodei K
npyroil. IloHATHE palMOHAIBHOIO 4YHCIA, 3aluCh, CPABHEHHUE, YIOPSIOYMBAHHE
paIMOHANIBHBIX 4YHCeNl. ApudMeTHuecKkre IeHCTBUS C pPAIlMOHATBLHBIMH YHCIIaMH.
Pemiennie 3a/1au U3 peaibHOW MPAKTUKHA HA YacTH, HA APOOHU.

Crenenb ¢ HaTypaJbHBIM I[OKa3aTeleM: ONpelAelieHHe, MpeoOpa3oBaHUE
BBIpa)KEHUI HA OCHOBE OIpENeNICHUs], 3amuch Oonbmux yucend. [IporeHTs, 3anmuch
MPOILIGHTOB B BHJIE ApoOM M npoOu B BUAEC MPOIEHTOB. Tpu OCHOBHBIC 3a/laydl Ha
MPOLIEHTHI, PEIICHUE 33/1a4 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHue MPU3HAKOB JEIUMOCTH, Pa30KEHUE HA MHOMXHUTEIU HATypaJbHBIX
qucen.

PeasnbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi U 00paTHas MPONOPIHUOHATIBHOCTH.
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AJiredpanyecKue BbIPAKEeHUs

IlepemeHHBIE, 4YMCIOBOE 3HAYECHUE BBIPAKEHUA C IIEPEMEHHOW. JlomycTuUMble
3HaueHus1 nepeMeHHbIX. [IpeicTaBieHue 3aBUCHMOCTH MEXIY BEIWYMHAMU B BHUJE
¢opmynbl. Beruncnenus no ¢opmynam. I[IpeoOpazoBaHne OyKBEHHBIX BBIPaKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHMSI, PABUJIa TPEOOpa30BaHUsl CyMM M MPOU3BENICHUH,
MpaBUJIa PACKPBITUS CKOOOK U MPUBEACHUSI MTOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnounensl U MHorouseHsl. CreneHb MHoroujeHa. ClioKeHHE, BBIYUTAHUE,
YMHOKE€HHE MHOTOWIeHOB. DOpMyIbl COKPAIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl U
KBagpaT paszHocTH. PopMmyna pa3sHOCTH KBaJapaToB. PasnojkeHue MHOIOUYWIEHOB
Ha MHOKUTEJH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHMs, TMpaBuUja MNpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHUE C OJJTHOW IIEPEMEHHOM, YMCIIO KOPHEN JIMHEUHOTO YPaBHEHN,
peuieHrne JIMHEMHBIX ypaBHEHUM. COCTaBIE€HHWE YpPaBHEHHWW IO YCIOBHIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHME C JBYMsI NEepeMEeHHbIMU M ero rpaduk. Cucrema IBYX
JMHEWHBIX YPaBHEHUH C ABYMs NepeMEHHbIMU. Pelienne cucteM ypaBHEHHH ciocoOom
NOACTAaHOBKHU. [IpuMepsl perieHns TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPABHEHHUM.

DOyHKUUHA

Koopaunara touku Ha npaMoil. UucnoBble mpoMexyTKu. PaccTosiHue Mexay AByMs
TOYKaMH KOOPJIMHATHOM MPSIMOM.

[TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcircca U opiMHATa TOYKU
Ha KOOPJWHATHOU IUIOCKOCTH. IIpumepnl rpadukoB, 3agaHHbIX (opmymnamu. UrteHue
rpadukoB peanbHbix 3aBucuMocTed. [lonsitue pynkuuu. I'paduk dynkmmu. CBoicTBa
byakumii. Jluneiitnas ¢ynkuus, e€ rpaduk. 'paduk dynkumm y = |x|. ['paduueckoe
pEIIEHUE JIMHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KJIACC
Yucia 1 BBIYUCICHUA

KBaapatusiit kopenb u3 uncina. [loastiue 00 uppannoHaabHOM uucie. JecaTuunbie
NpUOTMKEHUST HpPpAIMOHAIBHBIX yucen. CBoicTBa apuMETHUECKHX KBaJpPaTHBIX
KOpHEH U X IPUMEHEHHE K MPe0oOpa30BaHUIO YUCIOBBIX BHIPAKEHUM U BHIYMCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

Crenens ¢ 1eabIM MokazaresieM U e€ cBoiictBa. CTaHaapTHAs 3aMKUCh YUCTIA.

AJireOpanyeckue BbIpazkeHU s
KBanpaTHbiil TpéxulieH, pa3noXeHUe KBaJAPaTHOrO TPEXUICHA Ha MHOXKUTEH.
Anrebpanueckast 1poos. OCHOBHOE CBOMCTBO anredpanueckoit gpodu. Cioxenue,
BBIYMTAHUE, YMHOXKEHUE, JelieHue anredpandeckux apolei. PannoHanbHbIE BhIpasKeHUS
U UX IpeoOpa3zoBaHue.
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YpaBHeHHd U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpHEHW KBaApaTHOrO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHHM, CBOISIIUXCA K JIMHEWHBIM U KBaApaTHbIM. lIpocrenmue
IpOOHO-pallMOHATIBHBIE YPaBHEHHUS.

I'paduueckas umHTEpHpeTalsi ypaBHEHUM C JBYMS NEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YPaBHEHUH C IBYMs IIepeMEHHBIMU. [Iprmepsl pelienus cucTeM HEJTMHEUHBIX
YPAaBHEHUU C IBYMS [IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3a/1a4 areOpanyeckuM CriocoOOM.

HucnoBele HEpaBEHCTBA U HMX CBOWCTBAa. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHOUN nepeMeHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKUUHA

[lonstue Qynknuu. OOnNacTh ompeneneHrus U MHOXKECTBO 3HAYEHHUH (DYHKIIUH.
CrniocoObl 3agaHus PyHKIIHM.

I'padux pynkuun. Urenue croiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadrkos
(GYHKIIUHN, OTpaXarolux peajbHble MPOIECCHI.

DyHKIUY, ONUCHIBAIOLIME MPAMYI0 M 00paTHYIO MPOMOPIMOHANbHBIE 3aBUCHUMOCTH,
ux rpadukn. Pynximn y = X2, y = x3, y =Vx, y=|x|. I'papuueckoe pelenue ypapHeHni
U CHUCTEM ypaBHEHUH.

9 KJIACC
YucJia ¥ BLIYMCTICHUS

PanmionanpHble 4uWcla, WppAMOHAIBHBIE YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE TpoOu. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, ICHCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBIE JeCATHUYHBIE JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHO>KECTBOM JIEMCTBUTEIILHBIX YHCET U KOOPAUHATHOW TIPSMOM.

CpaBHeHnue JIEMCTBUTEIBHBIX YHCell, apupMeTHIECCKHE JIEUCTBUS
C ICUCTBUTEIILHBIMU YHCIAMH.

Pa3sMepbl  O00BEKTOB  OKpYXKAIOIIEro  MHpa, JUIMTCIBHOCTH  IPOIECCOB
B OKPYXaIOIIEM MHUPE.

[TpubnmmkEHHOE 3HAYEHWE BEIUYUHBI, TOYHOCTh MNpUOIMKeHHs. OKpyricHue
yucell. [Ipuknika u oneHka pe3yjabTaToB BIUUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISIIUXCA K JIMHEWHBIM.

KBanpatnoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHns ypaBHEHUNW TPETbEH M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOXKUTENH.

Pemienrie  apoOHO-pallMOHANIBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX —3a7a4
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEepeMEHHbIMH U ero rpaduk. Peiienue cucteM AByX
JIMHEMHBIX YPABHEHUH C JBYMs IIEpEMEHHBIMU. PerieHne cuctem IByX ypaBHEHUH, OJTHO
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U3 KOTOpBIX JIMHEWHOEe, a JIpyroe — BTOpPOW creneHu. I'paduyeckas uHTEprpeTanus
CUCTEMBbI YPaBHEHUH C IBYMS [IEPEMEHHBIMH.

Peliienrie TeKCTOBBIX 3aj71a4 anreOpanyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHrue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHON. PelreHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJHOM mepemeHHOoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VHTEPIPETALA] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMU.

DyHKUUH
KBanparuunas gyukuus, eé rpaduk u coiictpa. [Tapabona, KOOpAUHATHI BEPLUIMHBI
napaboJIbl, 0Ch CHMMETPHH 11apadoIIbl.
I'paduku Qyukuuii: y=4£x, y= #£x+b, y = k_, y=x3y=Vxy=|x]
X

U UX CBOUCTBA.

YucioBble MOCJIEA0BATEIBLHOCTH M MPOTPecCHH

IlonsTne YMCIIOBOW  IIOCIEHOBATEIBHOCTH. 3ajJaHUE  IOCJICIOBATEILHOCTH
peKyppeHTHOI opMynoi u Gpopmyioi N-ro yjaeHa.

ApudmeTtndeckass W reoMerpuueckas mnporpeccur. Ddopmynsl N-To  WiIeHa
apupMETHIECKON U TEOMETPUUECKOMN MPOTPECCUI, CyMMBI TIEPBBIX N WICHOB.

N3o0paxenue uieHOB apu(PMETHIESCKON M T€OMETPUUECKON MPOTPECCHl TOUKaMU
Ha KOOPAWHATHOM TIUIOCKOCTU. JIMHEWHBIH W HKCHOHEHUMANIbHBIA POCT. CIOXKHBIE
IIPOLICHTHI.

INPEIMETHBIE PE3YJIbTATbI

[lpenMeTHBIE  pe3ynbTaThl ~ OCBOGHUS  IpOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00y4JeHHs B 7 KJiacce:

Yuciia v BIYUCTCHUS

BrIMoTHATh, coueTass yCTHBIE M TUChbMEHHBIE TPUEMBI, apu(PMETHICCKUE TCHCTBUS
C palMOHANIbHBIMU YUCIAMHU.

HaxoauTe 3Ha4€HUS YMCIOBBIX BBIPAKEHUN, MPUMEHSATh pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUYECHUN JAPOOHBIX BBIPAKECHUM, COJEPKAMNUX OOBIKHOBEHHBIC
1 JECATHYHBIC TPOOH.

[lepexoauTh OT oOmHOW (OPMBI 3aMMCH YKCEN K JApyrod (IpeoOpa3oBBIBATH
JECATUYHYIO Jp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0CCKOHCYHYIO JICCATUIHYIO IPOOBb).

CpaBHUBATH U YNOPSAOUYUBATH PAllMOHATIbHbBIC YUCIIA.

OKpyrJisTh yucia.

BbINONHATh NPUKUAKY U OLIEHKY pe3yjibTaTa BBIYMCICHUMN, OLICHKY 3HAYECHUH
YUCJIOBBIX BBIp@KEHUI. BBIMOMHATE NEUCTBUS CO CTENEHAMH C HaTypajlbHbIMU
MOKa3aTEISIMH.

[IpuMeHsAT, TPU3HAKKA JETUMOCTH, Pa3JIOKEHUE HAa MHOXKUTEIW HaTypaJbHBIX
qucen.
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Pemarts npakTUKO-OpUEHTUPOBAHHBIE 3a7]a4U, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYMUH,
MPONOPLUOHAIIBHOCTBIO  BEJIWYMH, MPOLUECHTAMH, WHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHus 3a/1a4 C YYETOM OTPaHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMU PAaCCMaTPUBAEMBIX
00BEKTOB.

AJiredpanyecKue BbIPpaKEeHUS

Hcnonws3oBaTh anre0pandyeckyto TEPMHUHOJIOTHUIO W CUMBOJMKY, TPUMEHSTH €6
B IPOIIECCE OCBOCHMS yUeOHOr0 MaTepuaa.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@KEHUM TMPU 3aJaHHBIX 3HAYEHUAX
NEPEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHUsl 1EJOTO BBIPAXKEHUS B MHOTOYIEH MPHUBEICHUEM
MOO0HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BbINOJIHATH YMHOKEHUE OJHOUYJIEHA HA MHOTOYJIEH U MHOTOWJIEHA HA MHOTOYJICH,
npUMEHATH (OPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIsATh Pa30KEHUE MHOTOWIEHOB HA MHOKUTEIHN C TOMOIIbIO BEHIHECEHUSI
3a CKOOKHM OOIIEro MHOXHTEJNS, TPYNIUPOBKH CllaraéMbiX, MNPUMEHEHHUS (QopMy
COKpPAIIEHHOI0 YMHOKEHUS.

[IpumensaTs mpeoOpa3oBaHUsS MHOTOWICHOB ISl PEHIEHUS Pa3IUYHBIX 3ajad
U3 MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PealbHON MPAKTUKHU.

HUcnonp3oBaTh  CBOWMCTBA  CTENEHEM €  HATypaJIbHBIMHU  TOKA3aTEISAMU
JUTsl IpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemrats nuHeliHbIE YpaBHEHHS C OJJHOM EPEMEHHOM, IPUMEHSIS ITPaBUJIa IIEPEX0/1a
OT HMCXOJIHOTO YpaBHEHUsI K paBHOCWIbHOMY eMy. [IpoBepsTh, SIBIAETCS JU YHUCIIO
KOPHEM YpaBHEHHSI.

[IpumensaTh rpaduueckue METOABl NPH PEIICHUU JIMHEHHBIX ypaBHEHUM W HX
CUCTEM.

[lonOupaTh mpuMepsl Nap YUCE, SBISIONINXCS PEIICHUEM JUHEHHOT0 ypaBHEHUS
C ABYMSI IEPEMEHHBIMU.

Ctpouth B KOOPJIMHATHON IUIOCKOCTH TpauK JIMHEWHOTO ypaBHEHHUS C JBYMs
MEPEMEHHBIMH, TTOJIB3YSICh TPa()UKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTe cuctembl AByX TMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTtaBiTh U peniaTh JUHEHHOE YpPAaBHEHHE WM CUCTEMY JUHEWHBIX YpaBHEHUU
[0 YCJIOBHUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJYYEHHBIN PE3yJIbTAT.

DOyHKUUN

N300paxaTth Ha KOOPAMHATHOM NPSIMOM TOYKHU, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUChIBATh YHCIOBBIE MPOMEXKYTKHU
Ha anreOpanvyecKkoM SI3bIKE.

OTMeuath B KOOPJMHATHOMN MJIOCKOCTH TOUKH 10 3aJaHHBIM KOOpPJIMHATAM, CTPOUTD
rpaduku TuHEeHbIX QyHkuui. CTpouth rpaduk PyHkuuu y = |x|.
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OnuceiBaTh C NOMONIbIO (DYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXAY BEITUUMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTBHI.

HaxoauTe 3HaueHne pyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuil cmocod NpeAcTaBlCHUs M aHaidu3a HHPOPMALNH,
U3BJIEKaTh U UHTEPIPETUPOBATh MHPOPMALMIO U3 IPaPUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOSHHS MPOrPAaMMBbI Y4EeOHOTO Kypca K KOHILY
oOydeHus B 8 Kkjacce:

Yucjaa v BLIYUCIEHUS

Hcnonp30BaTh HavyaJIbHBIE MPEICTABIECHUS O MHOMXKECTBE JECUCTBUTEIBHBIX YHMCEI
JUISL CPaBHEHHMS, OKPYIJEHUS WM BBIYUCIICHUN, HM300pa)kaTh JICUCTBUTEIbHBIE YHUCIIA
TOYKaMH Ha KOOPAUHATHOU MPAMOM.

[IpuMeHsTh MOHSATHE apUPMETUUECKOTrO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbICE KOPHH, WUCMOJB3YyS TMPU HEOOXOJUMOCTH KaJbKyJATOP, BBITIOJIHSITH
npeoOpa3oBaHusl BBIpAXXEHUN, COACPIKAIIUX KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl CBONCTBA
KOpPHEM.

Hcnonws3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCEJ ¢ TIOMOIIBIO JECATUYHBIX ApoOei
u crenenei unciaa 10.

AJiredOpanyeckue BhIPaKeHUs

[TpuMeHSTh MOHSITHE CTETICHU C IETBIM IMOKa3aTeJIeM, BBITIOJHATH TPE0Opa30BaHUS
BBIPAKEHUH, COAEPKAIIUX CTEIECHHU C LIEJIBIM MTOKa3aTeJIeM.

BBITIOTHATE  TOXKJIECTBEHHBIE MPEOOPA30BaHUSI  PAMOHAIBHBIX  BBIPAKCHHM
Ha OCHOBE ITPaBUJI JEHCTBHM HaJ MHOTOWICHAMH M aJITeOPaNIeCKUMH JAPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[IpumensT, TpeoOpa3oBaHUs BBIPAKCHUN IS PEIICHHUS Pa3IUYHBIX 337a4
13 MaTeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEaJTbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHeENHBIE, KBaJpaTHbICE YPAaBHEHHS U palMOHAJIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIByX YPABHEHUH C IByMS [IEPEMECHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpPUMEHEHHEeM TpadUuyecKuxX NpeacTaBleHuld (yCTaHABIMBATh, HMEET JIU
ypaBHEHHE WM CUCTEMA YPABHEHUM PELIECHUSI, €CJIH UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ciOBeCHOU (POPMYIHUPOBKH 3a7aud K €€ anreOpamdeckod MOAeIn
C IOMOUIBIO COCTABJIEHUS] YPABHEHHS WJIM CUCTEMbl YpaBHECHWM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4d MOJIYYEHHBIN pEe3ybTar.

[IprMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JIsI CPABHEHUS, OLICHKH, pEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh I'PaUUECKYIO
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUH

[lonumaTe W HUCHOJNB30BaTh (PYHKUMOHAIbHBIE TOHATHS M S3bIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O03HAuUCHHUsI), ONPEACNsITh 3HadeHHWe (QYHKIMU 1O 3HAYCHUIO
aprymeHTa, olnpeeNsTh CBOMCTBA (PYHKUUHU 10 €€ TpaduKy.

ETpOI/ITB rpaduku 31eMeHTapHbIX QYHKUUN BHAA:

y=",vy=x% y= x3y= \x;y = |x|, onucsiBaTh CBONHCTBA YUCIOBOI (HYHKIHH
X
1o e€ rpaguky.

[IpeaqmerHbie pe3ynbTaThl OCBOSHHS MPOrPAaMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

Yucjaa v BLIYUCIEHUS

CpaBHUBATH U yHOPSAOUYMBATH PALIMOHAIBHBIE U HPPALIMOHATBHBIC YK CIIA.

BeimonusaTe apudmeTHdeckue IEWCTBUS C pallMOHAIBHBIMU YHCJIAMH, COYeTas
YCTHBIE M NHUCbMEHHBIC MPUEMBI, BBINOJIHATH BBIYUCICHUS C HWPPALUOHAIBHBIMU
YHCJIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU IOKA3aTeJsIMU M KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraatrh  JI€UCTBUTENBHBIE YKCJA, BBIMNOJHATH HNPUKUAKY  pe3yibTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs 1 HEPABEHCTBA

Pemrate nuHENHbIE W KBagpaTHbIE YpPaBHEHUS, YPaBHEHHs, CBOIAIIMECS K HUM,
npocTeite ApoOHO-paIlOHaIbHbIE YPABHEHUS.

Pemiath cuctemsbl JBYX JIMHEMHBIX YPABHEHUM C JBYMS MEPEMEHHBIMU U CHCTEMBI
IBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBISETCA JINHEHUHBIM.

Pemate TekcToBbIE 3a7aun anreOpandecKuM CrocoOOM ¢ TTOMOIIBI0 COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IByX YPAaBHEHUH C IByMs E€PEMEHHBIMU.

[IpoBoguTh MpOCTEUIINE UCCICAOBAHUSA YPABHCHUNW U CUCTEM yPaBHEHHUH, B TOM
quclie ¢ TpUMEHEHHeM TpadUuyecKux TMpencTaBleHnuil (yCcTaHaBIMBAaTh, MMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEUIECHUS], €CIH UMEET, TO CKOJIBKO, U MPOYEE).

PemaThs nuHeliHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300paXkaTh PEIICHHE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aIMCHIBATH PEUICHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cucTeMBbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIKOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSMOM, 3aIIMCBIBATH PEMICHHUE C TIOMOIIBK) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MTPU PELIEHUH PA3JIMYHBIX 33]1a4.

DOyHKUUN

Pacno3naBath (YHKIMHM HW3yYEHHBIX BHAOB. I[lOKa3blBaTh CXEMATHYECKH
pacIosoKeHHe Ha KOOPAUHATHOM MJIOCKOCTH rpaduKoB QYHKIUN BHOaA: Y = £X,
y=#&x+b, y= &_, y=ax2+bx+c, y= x3, y=+x "y =|x| B 3aBucumocru

X
OT 3HaYeHUI KO3(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

43



OenepanbHas pabouas nmporpamma | Marematuka. 5-9 kimaccel (0a30BbIi YPOBCHB)

Ctpoutrb M uU300pakaTb CXEMAaTHYECKHM TrpaduKH KBaJpaTUUHBIX (PYHKIHH,
OMMCHIBATh CBOMCTBA KBAJIPATHUUHBIX (PYHKIMH 1O UX TpaduKam.

Pacrio3HaBaTh KBajpaTHuHY!0 (YHKIHIO 1O (opmyse, NPUBOIUTH HPHUMEPHI
KBaIpAaTUYHBIX QYHKIUN U3 peabHOM KU3HU, QU3UKH, TEOMETPUU.

YucaoBble MOCTET0BATEHLHOCTH W MPOTPeCcCHH

Pacrio3HaBaTh apu(pMETHYECKYIO U TEOMETPUUICCKYIO TIPOTPECCUU TIPH Pa3HBIX
croco0ax 3ajaHusl.

BBINOTHATE BRIYMCIEHHS C UCTIOJIb30BaHUEM (OPMYJT N-TO WieHa apupMETHUECKOM
¥ TEOMETPUYCCKOU MPOTPECCUH, CyMMBI ITEPBHIX N YJICHOB.

N300pakaTh 4IeHBI TOCIE0BATEIIBHOCTH TOYKAMH Ha KOOPIMHATHOM IJTIOCKOCTH.

Pemarts 3a7a4un, cBsI3aHHBIE C YHCIOBBIMH IOCJIEI0BATEILHOCTIMH, B TOM YHCIIE
3aJ1a4M M3 PeaJbHOW KU3HU (C MCIOJIB30BAHUEM KaJNbKyIATOPA, IHU(OPOBBIX TEXHOJOTHIA).
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TEMATUYECKOE IIVIAHUPOBAHUE

7 KJIACC
HaumenoBanue paznena  |KomamuecTtBo OcHoOBHOE OcCHOBHBIE BUBI IEATEIBHOCTH 00yUYaIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Yucna ¥ BBIYHCIICHHUSL. 25 [lonsitue CucteMaTH3MPOBATH U 000ralmIaTh 3HAHUS
PanronasibHbIe yrcna PaIMOHATBHOTO YKchaa. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX IPOOSIX.
Apudpmernyeckue CpaBHMBaATH M YNOPSAA0YMBATH APOOH, MPeoOpPa3OBHIBAS
JeNCTBUS pu HEOOXOJIUMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAJILHBIMU
yuciaamu. CpaBHEHUE,
yIOPSIIOYMBAHUE
palMoOHANbHBIX YHCEI.
CrernieHp

C HAaTypaJbHBIM
IOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLIEHTHI

U3 pEATbHOMN
MPaKTUKH.

[Tpu3Haku 1€IUMOCTH,
pa3I0KECHUSA

Ha MHOKUTEIIA
HATypaJbHBIX YHUCEI.

OOBIKHOBCHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHCUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HooOpa3Hbie CIIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHMI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHUHBIE APOOH:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JE€CATUYHOM, IPUBOJIUTH
BEIpaXeHHUE K popMe, Hanbosiee y100HOM 1Sl BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIETICHHE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBoaUTH YHCI0BBIE U OYKBEHHbIE MPUMeEPbI CTCTICHH
C HATYpaJIbHBIM MMOKa3aTeNIeM, OOBICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHU, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iro0oe parmoHaIbHOe
YUCJ0, N — HATyPAJIbHOE YUCIIO).

45



denepanpHas pabouas nmporpamma | Maremaruka. 5-9 kiaccel (6a30BbIli ypOBEHB)

Peanbphbie
3aBUCUMOCTH. [Ipsmas
u oOpaTHas
IPOMOPLIMOHATBHOCTH

IoHuMAaTH CMBICT 3aNTUCH OOJIBIITNX YHCET C TIOMOIIBIO
NECATUYHBIX Ipo0el u creneneid yncia 10, npuMeHATH nX
B PEaJbHBIX CUTYaIHsIX.

IIpuMeHsATh MPU3HAKH AETUMOCTH, PA3NOKECHUS Ha
MHOKUTEIIN HATYPaJIbHbBIX YHCEI.

PemaTtp 3a1a4u Ha 9aCTH, IPOIIEHTHI, MPOTIOPIINH,

Ha HaXOXJICHHE IPpOoOU (MPOIEHTA) OT BEJIMUUHBI U
BEJIMYUHBI 110 €€ ApoOu (MIPOIIEHTY ), APOOH (MPOIEHTA),
KOTOPBIM COCTaBIISIET O/IHA BEJIMYMHA OT JIPYTOM.
IIpuBoOaUTDH, pa30MpaTh, OLEHHBATH PA3JINYHBIC PEIICHHUS,
3aIiCH PEIICHUI TEeKCTOBBIX 3a]1ad.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPE/IEICHHUS,
IPsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHBIE
3aBUCUMOCTH MEX/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 peajbHOTr0 MHUPA, U3 IPYTUX YUeOHBIX
PEIMETOB.

PemaTh npakTUKO-OpUEHTHUPOBAHHBIE 3a/1a4l Ha IpoOH,
MPOLIEHTHI, IPSIMYIO U 00paTHYIO MPOTMOPIIMOHAIBHOCTH,
OPOHOPIUH

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHMUSL.
[TepemeHnHBbIE.
Jomyctrmsie
3HAYEHHUS
MIEPEMEHHBIX.
DopMyIIbL.

OguageTth anredpandeckor TEPMUHOJIOTHEH U CHMBOJIUKOH,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxoauthb 3HaueHUs OyKBEHHBIX BBIPAXKEHUHN MPHU 3a]TaHHBIX
3HAYEHUSAX OYKB; BBIIIOJHATH BIYUCICHHUS IO (POpMYTIaM.
BoinmoaHATH IpeoOpa3oBaHus ETOT0 BbIPAKEHUS

B MHOTOYJIEH MPHUBEIEHUEM IOJ00HBIX CIaraeMblX,
PACKpbITUEM CKOOOK. BBINOJIHATH YMHOXXEHHE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
IpUBEICHUE
IOJ00HBIX ClIaraeMBbIX.
CBoiicTBa cTEIEHU

C HATypaJIbHBIM
ITOKa3aTesIeM.
MHOTO0o4JIeHBbI.
Crnoxenue,
BBIYMTAHUE,
YMHOKEHHUE
MHOTOWICHOB.
DopMyJIbl
COKpAaILIEHHOT O
YMHOKEHHUS.
Paznoxenue
MHOT'OYJICHOB

Ha MHOXUTEIU

Ha MHOT'OYJIEH U MHOTOYJIEHA HA MHOTOWIEH, IPUMEHSATH
(dbopMyIIbl KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.
OcymecTBJIsITh Pa3ioKeHNE MHOTOYIEHOB HA MHOKHUTEIH
MyTEM BBIHECEHHSI 32 CKOOKM 00IIIET0 MHOXKHUTENS,
npuMeHeHUs! GOpMYJIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKPAILLIEHHOI'O YMHOXXCHMUS.

IIpumeHsATH NpeoOpa3oBaHNe MHOTOWICHOB JJIs pEIIEHUs
Pa3IUYHbBIX 337]a4 U3 MAaTEMATUKU, CMEXHBIX IPEIMETOB,
U3 peaJbHOM ITPAKTUKHU.

3HAKOMUTBHCSH C UCTOPHEN Pa3BUTHA MATEMATUKH

YpaBHEHHUS U HEPABEHCTBA

20

VYpaBHeHuE, npaBuia
npeoOpa3oBaHus
ypaBHEHUSI,
PaBHOCUJIBHOCTh
YPaBHEHHM.
JIuneitHoOE ypaBHEHHE

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIS PAaBMUJIA NIEPEX0/Ia OT UCXOIHOTO YPaBHECHUS
K paBHOCHJIBHOMY eMy Ooiiee mpoctoro Bujaa. [IpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs NpUMepBbI Iap YKCEN, SABIAIOINXCS PEIICHUEM
JIMHEVHOTO YPaBHEHMUS C IByMs IEPEMEHHBIMU.
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C OZIHOM IIEPEMEHHOM,
pELIEHNE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a71a4 C IIOMOILBIO
YpPaBHEHUM.

JIuneiinoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema aByX
JIMHEUHBIX YPaBHEHUIN

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpauK JTUHEHHOT O
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOAUTH PUMeEPHI PELICHNS YPAaBHEHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPABHEHUMN
C IBYMsI IIEPEMEHHBIMM.

CocTaBJATH M pelIaTh YPABHEHUE WUJIU CUCTEMY
YPaBHEHUH 110 YCJIOBHUIO 33J]a4H, UHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJyYEHHbIN
pe3yabrar

C AByMs
NEPEMEHHBIMH

Koopaunatel u rpaduku. 24 Koopaunara Touku N300paxaTh Ha KOOPIMHATHOM MPSIMON TOUKH,

OyHKIHUH Ha npsMoil. YucnoBbie COOTBETCTBYIOIIHE 3aJaHHBIM KOOPAMHATAM, JIyYH, OTPE3KH,
MPOMEKYTKHU. WHTEPBAJIbI; 3aMMMCHIBATh UX HA alTeOpandecKoM S3bIKE.

Paccrosnue mexny
IBYMSI TOUKAMHU
KOOPJIMHATHOMU
IIPSIMOM.
[IpsimoyronpHast
CUCTEMa KOOPJUHAT
HAa MJIOCKOCTH.
[Tpumeps! rpadukos,
3aIaHHBIX
dbopmynamu.

OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJIMHATaM; CTPOUTH I'PapUKU HECIOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIAMH, B TOM YHCIIC

C MOMOIIBIO TU(PPOBBIX TAOOPATOPHUH.

IIpumeHsiTH, M3yYaTh PeUMYIIeCTBA,
HHTEPNPeTHPOBATh Tpadudeckuil cnocod MpencTaBICHUS
¥ aHaJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OcBauBaThb MOHATUE (YHKIUHU, OBIAJEBATH
(GYHKIIMOHATBHONW TEPMUHOJIOTHEH.

Pacno3HaBaTh jiHEHHYIO QyHKIMIO Y = KX + b,
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Yrenue rpagpukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUMS.
[Toctpoenue rpaduka
JUHEHHON DYyHKIIHH.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUU

k03 dunmentos K u b.

Ctpouthb rpaduku IMHEHHOW QYHKIMH, YHKIMH Y = | X |.
Hcnoab3oBaTh NM(QPOBBIE PECYPCHI IS TOCTPOCHHUS
rpaduKoB (PYHKIMI U U3yUEHHS UX CBOMCTB.

[IpuBOAUTE TPUMEPBI TUHEHHBIX 3aBUCUMOCTEH B PeajbHbIX
nporieccax v siBICHUSIX

I'padux pyukum
y =|x|
[loBTOpEeHue u 060061IeHIE 6 [ToBTOpEHUKE Bpi0upaTh, NPUMEHATH OHEHUBATH CHOCO0OBI CPABHEHUS
OCHOBHBIX ITOHATHIA Yrcell, BHIYUCIEHUH, TpeoOpa3oBaHuil BEIPKECHUIH,
¥ METOJ0B Kypca peleHns ypaBHEHUM.
7 xnacca, 06001eHue OcyuiecTBJISITH CAMOKOHTPOJIb BBIIIOJHAEMBIX ICHCTBUHI U
3HaHUU CaMOTMPOBEPKY pe3yJibTaTa BEIYUCICHUN, TPeoOpa3oBaHui,
MTOCTPOCHUM.
PemiaTp 3a1a4M 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHU JUJIs PELICHUS 3a1a4 U3 APYTrUX
IIPEIMETOB.
Pemath TekcTOBBIE 3a1a4H, CPABHUBATH, BLIOMPATH
COCo0bI PEIICHUA 3a]a4u
OBUIEE KOJIMYECTBO 102

JACOB I10 I[TPOI'PAMME
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8 KUIIACC
HaumenoBanue paznena  |[KoaudecTBo OcHOBHOE OcCHOBHBIE BUBI IEATEIBHOCTH 00yUYaIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Yucna ¥ BBIYKCIICHHUSL. 15 KBasparHbiit KOpeHb ®opMyanpoBaTh onpeeeHne KBaJIpaTHOrO KOPHS

KBazgpaTHbie KOpHU

u3 uncna. [lonstue
00 uppanuoHaILHOM
yucie. JlecsaTuunbie
MPUOIKCHUS
UPPpAMOHAIBHBIX
YJHUCell.
JIeCTBUTEIIbHBIC
yucia. CpaBHEHUE
JEUCTBUTEIBHBIX
qucel.

YpaBHeHUE BHA

X2 = a.

CaoiicTBa
apudmeTnuecKux
KBAJIPaTHBIX KOPHEH.
[IpeobpazoBanue
YUCIIOBBIX
BBIPAXKECHUM,
coaepKaIux
KBaJIpaTHbIC KOPHU

U3 4nciia, apuMETHIECKOro KBaJIpaTHOTO KOPHSI.
IIpuMeHATH Onepaiuio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, HCMOJb3Ysl TPU HEOOXOIUMOCTH KAJIBLKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNIOPSIA0YUBATH PAIIMOHAJIBHBIE U
VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJApPATHBIX KOPHEW.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOIUTh TOUHEIE U
npuOMKEHHBIE KOpHU Tipu & > 0.

HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE HKCIIEPUMEHTBI C UCIIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIibIOTEpA).

Joka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPeoOpa30BaHMs BhIPAKEHUH.
BoinoHsaTh Npeodpa3oBaHMs BBIPAXKECHUN, COAEPKAILUX
KBaJ[paTHbIE KOPHU. BripaxxaTh nepemMeHHbIE

U3 TEOMETPUIECKUX U PU3NIECKUX HOpPMYII.

Bo1uncjATh 3HAaUeHUs BBIPAXKEHHM, COAEPKAIUX
KBaJpaTHbIE KOPHU, UCTIOIB3YS IPU HEOOXOJUMOCTH
KJIBKYJIATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
Ipe/ICTaBIICHUs, CBA3aHHbIE C TPUOIMKEHHBIMY 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBHCH C HCTOPHMEN Pa3BUTUS MATEMATUKN

Uuciia U BBIYKCIICHHUS.
CrerneHn C 1LEThIM

Crenelp C LETBIM
[MOKa3aTeJeM.

@opMy/IMPOBATH ONpeieIeHUe CTEIICHH C LIEJIBIM
MIOKa3aTeJEM.

NIOKa3aTeneM CranpapTtHas 3anuch IIpencTaBasiTh 3anUch OOJIBIINX U MATIBIX YHCEI
YHCIIA. B CTaHAApTHOM BHjie. CpaBHMBATD YKCIIa U BEJIUYUHBL,
Pa3mepsl 00beKTOB 3alMCaHHbIE C UCTIOJb30BaHuEM cteneHu 10.
OKpY’KaloIlEero Mupa Hcnmosab30BaTh 3alIUCH YUCEN B CTAHAAPTHOM BUIE
(OT DJIEMEHTAPHBIX JUTSL BBIPAXKEHUST Pa3MepOB 00BEKTOB, JIIUTEIBHOCTH
YacTUIL IIPOLIECCOB B OKPYKAIOILIEM MUPE.
110 KOCMUYECKUX ®opMyJHPOBATH, 3alIUCHIBATL B CUMBOJHYECKOH (opme
00BEKTOB), Y WJJIOCTPUPOBATH MPUMEPAMM CBOMCTBA CTEIEHU
JTUTUTENBHOCTh C LEJIBIM MTOKA3aTEJIEM.
IIPOLIECCOB IIpuMeHATH CBOIiCTBA CTENICHU /1JIs1 TPeoOpa3oBaHuUs
B OKPY’KaIOILIEM MUPE. | BBIPAXEHUH, COJAEPKALIMX CTENEHU C LENbIM MOKA3aTENEM.
CBoiicTBa cTenieHU BbInOJIHATS 1eiicTBUS C YHCIIaMU, 3aIIHCAHHBIMU
C LICJIBIM ITOKA3aTEJIEM | B CTAHJAPTHOM BUAE (YMHOXKEHUE, JeNeHHE, BO3BEICHUE
B CTCIICHB)
AnreOpanueckue KBagpatHbli PacnosHaBaTh KBaJIpaTHBIA TPEXUIEH, YCTAHABIUBATD
BbIpaxeHud. KBagpaTHbii TPEXUJIEH. BO3MOKHOCTb €TI0 PAa3JIOKEHUSI HA MHOKUTEIIN.
TPEXUJICH Paznoxenne PackiagpiBaTh HA MHOMKUTEJNU KBAJPATHBIM TPEXUIICH
KBaJ[PaTHOT'O C HEOTPULIATENBHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYXUTEJIN

AnreOpanueckue
BBIPAKCHHU.
AnreGpaundeckasi 1pooOb

15

Anrebpanueckas
apobb. JlomycTumble
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIUAX

B ajreOpanveckue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoi
apobu. Cokpamienue
TpoOeii.
CrioxeHue,
BBIYUTAHUE,
YMHOXEHHUE U JIeJCHUE
anreOpandecKux
TpoOeii.
[IpeobpazoBanme
BBIPAKECHUH,
coJiepIKaIux
anredpandeckue
Ipobu

3anuceIBaTh anredpanveckue Beipakenus. Haxoaurs
00J1aCTh OTNpeeNeHHs PallMOHAIBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HauYeHue JIPoOu, B TOM UHUCJIE C TOMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
poOu 1 MPUMEHSATH €ro I MpeoOpa3oBaHus APOOeEii.
BbINoJHATH JecTBUSA C aIredpanuyecKuMu ApoosiMu.
[TpumensTh mpeoOpa3zoBaHus BbIPAXKEHUHN IS pELICHUS
3aia4. BeipaxkaTb nepemennsie u3 hopmyn (Gpusndeckux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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VpaBHEHUS ¥ HEPABEHCTBA. 15 KBanparnoe Pacno3naBath KBaJpaTHbIE YPABHECHMUS.

KBanpatHbie ypaBHEHUS ypaBHeHue. Henmonnoe 3anuceiBaTh (POPMYJYy KOPHEHN KBAJIPATHOTO YPAaBHEHUS,
KBaJIpaTHOE peliaTh KBaJApaTHbIe YPABHEHUS — MOJIHBIE U HETIOJHBIE.
ypaBHeHue. @opmyna IIpoBoauTh NpocTeiime UccJIeJOBAHNS KBAIPATHBIX
KOPHEN KBaJPAaTHOTO YpPaBHECHUM.
ypaBHeHus. Teopema PemaTs ypaBHeHMsl, CBOSIIIUECS K KBaAPATHBIM,
Buera. C IOMOIUIBIO TPE0OPA30BaHUI U 3aMEHOM MEPEMEHHOI.
Pemienue ypaBHeHui, Habso1aTh ¥ aHAJM3HPOBATH CBS3b MEXKY KOPHAMU U
CBOJISIIIIUXCS Kod(pUIMeHTaMU KBaJPaTHOTO YpaBHEHMUS.
K KBaIpaTHBIM. ®opmyaupoBath Teopemy Buera, a Takxke o0paTHyIo -
[Ipocreitmue apobOHO- TEOpEMY, IPUMEHSATh 3TU TEOPEMBI JJIsl PEIICHUS
paLoHaIbHbIE 3a7a4.
YpaBHEHUS. PemiaTh TekcTOBBIE 321a4H aNTeOpaNYECKUM CIIOCOOOM:
Penienne TekcTOBBIX NEPEXOIUTH OT CIIOBECHON (POPMYIMPOBKH YCIOBHS 3a/1a4U
3a71a4 C ITOMOILBIO K aJireOpanyeckoil MOJIeNIu My TEM COCTaBIICHUS yPABHEHMS,
KBaJ[PaTHBIX pelIaTh COCTAaBIEHHOE YPaBHEHNE; UHTEPIIPETUPOBATH
YpaBHECHUH pe3ynbTar.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS anTreOphI
VYpaBHEHUS U HEPABEHCTBA. 13 JIuHeliHOE ypaBHEHHUE PacnosHaBaTh NMHEWHbBIE ypAaBHEHHUS C ABYMs

Cuctembl ypaBHEHUI

C AByMs
NEPEMEHHBIMH, €TO
rpaduk, TpuMepbl
pelLICHUsI YpPaBHEHUN
B LIEJIBIX YUCTaX.
Pemenne cucrem aByx

JIMHEVHBIX YPAaBHEHUU

IIEPEMEHHBIMU.

CtpouTtsb rpaduKku TMHEHHBIX YPABHEHH, B TOM YHCIIC
UCIOJb3Ys UM POBBIE pecypChl.

Pa3zimyaTth napasmienabHble U IepeceKarmmecs npsmbie
10 UX YPABHEHUSIM.

PemiaTh cucTemMbl IBYX JIMHEWHBIX YPABHEHHM C IBYMSI
MIEPEMEHHBIMU NTOACTAHOBKOW U CJIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CUCTEM HEJIMHEWHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEpIIpeTanus
YPaBHEHMUS C IBYMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YpaBHEHUH C ABYMS
IIEPEMEHHBIMU.
Pemenyie TekcTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YPABHEHUM

PemaTp npocreimue CUCTEMBI, B KOTOPBIX OJHO

Y3 YPAaBHEHUH HE SIBJISICTCS JIMHEUHBIM.

[HpuBoauTs rpaguyecKyr0 HHTEPIPETALMIO PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHEHUM
C IByMs IIEPEMEHHBIMH.

PemaTh TekcTOBBIE 321a4M aJITreOpandeckuM CrocoOoM

VYpaBHEHUS U HEPABEHCTBA.
HepaBencraa

12

Yucnoselie
HEpaBEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO ¢ 0HOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuenue. CuctemMbl
JIMHEUHBIX HEPABEHCTB

DopMyJHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WLTIOCTPUPOBATH UX HA KOOPJMHATHOW MPAMOH, 10KA3bIBAThH
aNreOpanyecKu.

IIpuMeHATH CBOMCTBA HEPABECHCTB B XO/I€ PELICHUS 3aa4.

PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTth cucTteMbl TMHEHHBIX HEPABEHCTB, H300paKaATh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MIPSAMOM
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C OZIHOM IIEpEMEHHOU
U UX PEIICHUE.
N3o0paxenue
PELICHUS IMHEUHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YUCIIOBOU
IIPSAMOU

OyHKIUY.
OCHOBHbBIE TTOHATHSI

[Tonsitue pyHKIUU.
O6racth onpeneneHus
Y MHOXECTBO
3HAYCHUN ()YHKIIHMH.
Cnoco0bI 3a1aHus
byHKIMA.

I'paduk GpyHkIIHN.
CaoiicTBa hyHKIUH,
UX OTOOpaKCHHE

Ha Tpaduke

Ucnoab3oBaTh (QyHKIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoiuncasaTh 3Hauenuss QyHKIUHA, 3aJaHHBIX QopMylIamMu
(pu HEOOXOIUMOCTH UCTIOIB30BATh KAIBKYIISITOP);
COCTABJATH TA0AMUBI 3HAYeHUH QYyHKINH.

CTpouthb 1o ToUYKaM rpadpuku GyHKIIHA.

OnuchiBaTh cBOMCTBa ()YHKIIMM HA OCHOBE €€
rpaduYecKoro mpeJaCcTaBICHUSI.

Hcnonb30BaTh (QYHKIMOHATHHYIO TEPMUHOJIOTHIO H
CHUMBOJIMKY.

HccaenoBats npuMepbl rpaguKoB, OTPaXaIOMUX peabHbIC
npoueccsl U sapieHus. [IpuBoAUTH MPUMeEPHI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMHA CBOMCTBAMH.

Hcnosb30BaTh KOMIBIOTEPHbIE MPOrPAMMBI

JUTS TIOCTPOEeHUS TpaduKOB QYHKIIMIA U N3YICHHS KX CBOHCTB

OyHKIUU.
UucnoBeie GyHKITNH

UreHue u moCTpoeHue
rpaduKoB G yHKIIHIA.
[Tpumeps! rpadukon

Haxomutsb ¢ noMombi0 rpaduka GyHKINY 3HAYEHHUE OJHOM
Y3 pPaCCMATPUBAEMBIX BEJIUYMH M0 3HAYCHUIO APYTrOM.
B HecioxkHBIX Citydasix BbIPaxKaTh (pOPMYJI0i 3aBUCUMOCTH
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GyHKUUH, MEXKy BETMYNHAMH.
OTPAKAIOIIUX OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJTNYUHBI
peanbHbIE MPOLECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOM.
OyHKIMH, Pacno3naBath Bubl n3yyaembix GyHKuui. Iloka3biBaTh
ONMCHIBAOIIINE CXeMATH4YEeCKH ITOJI0KEHUE HA KOOPAUHATHOMN TNIOCKOCTH
NpsAMYyI0 U 00paTHYIO rpaduKoB pyHKumi Buga: y = X2,y = x5,y =Vx, y =[x|.
NPpONOPIHOHAITLHBIC Hcnoab3oBath QYHKUUOHAIBHO-TPaduUecKue
3aBUCUMOCTH, UX NPeICTABJEHMS I PELICHUS U UCCIIEIOBAHNS YPABHEHUN 1
rpaduxmu. CUCTEM YpPaBHECHUM.
I'paduk pyHkuumn IpumensTs nudgpoBLIe pecypehbl IS MOCTPOCHHS
y = X2 rpadukoB HyHKITUH
OyHKIMU
y= %y =x,
y=vxy=|x|
rpauyecKoe pereHue
YPaBHEHUU U CUCTEM
YpaBHECHUH

[ToBTOpenue u 00001IeHNE IToBTOpEHNME Bb10upaTh, IPpUMEHATH, OEHHBATH CIIOCOOBI CPAaBHEHHUSI

OCHOBHBIX IIOHSTHM U
METOJI0B KypcoB 7 1 8
KJIaCCOB, 0000IIIEHHE
3HAHUM

YHCell, BRIYUCICHHM, TPe0Opa30BaHMA BEIPAKEHUHN, pEIICHUS
YPaBHEHHM.

OcymecTBJISITh CAMOKOHTPOJIb BBITIOJHAECMBIX ICHCTBUN U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCICHUMN, TPEOOPa30BAHUL,
MTOCTPOEHUM.

PemiaTp 3a1a4u U3 peajibHOM )KU3HHU, IPUMEHATH
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MaTeMaTU4eCKUEe 3HAHUS JJIs pEIISHUS 3a/1a4 U3 APYTHUX
PEIMETOB.

Pemathb TekcTOBBIE 32a1a4H, CDABHUBATH, BLIOMPATH
CIoCo0bI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
JACOB I10 IIPOTPAMME

102
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9 KUIACC
HaumMenoBanue pasnena KomnuectBo OcHOBHOE OcCHOBHBIE BUBI IEATEIBHOCTH 00yYaIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Urcnia v BBIYMCIICHUS. 9 PaunonansHble yncna, Pa3BuBaTh npeacTaBjieHUs O YUCIIAX: OT MHOXKECTBA

JlencTBUTENBHBIC YHCIa

UppaIOHAIIHLHBIC
YHCJIa, KOHCYHBIC U
OECKOHEYHbBIC
JECATUYHBIE IPOOH.
MHO0KeCTBO
JIEUCTBUTEIILHBIX
YHCEIT;
JIEHCTBUTEIIbHBIC
YyHclia KaK
OECKOHEUYHBIE
JeCATHYHBIE TPOOH.
B3aumHO onHO3HAYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIILHBIX
YHUCEeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSIMOM.

CpaBHeHHe
JICHCTBUTEIBHBIX YHCEII,
apupMeTHIeCKre

HATypaJbHBIX YMCEN J0 MHOXECTBA JEMCTBUTEIbHBIX UYHUCEIL.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YUCiIa Kak OECKOHEUHOM JeCATUYHON
JTpoOU, MPUMEHSITh JISCATHUHbBIC TPUOTKEHUS
palMoOHaIBHBIX U UPPALMOHATBHBIX YUCET.

HN300paxaTh NeHCTBUTEIBHBIC YHCIIAa TOUKAMU
KOOPJIMHATHOM MPSIMOM.

3anuchIBaTh, CPABHMBATH U YIOPSA0YHUBATH
JNEWCTBUTEIIbHBIEC YUCIIA.

BbInOTHATH, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe 1eMCTBUS C pallUOHATbHBIMU YUCIIAMU;
HAXOJMTb 3HAYCHHUS CTENIEHEN C LIEJIBIMU MTOKA3aTEISIMH U
KOPHEW; BBIYMHUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUIM.
HHonyuyurs npeacraBjaeHue 0 3HAYUMOCTH
JEVCTBUTENBHBIX YUCEN B MPAKTUYECKOM AEATEIBHOCTH
YEJIOBEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTH
NPUOIMIKEHUS IEUCTBUTENBHOTO YUCIA NTPU PEIICHUU
3a7ad4.

OKpYrJIfiTh ICUCTBUTEIBHBIC YHCIIA, BHINOJIHATH
NMPUKHIKY PE3yIbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUI
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JNEUCTBUSA

C ICUCTBUTEIbHBIMU
YUCIIAMU.
[Tpubnuxénnoe
3HAYEHUE BEIMYHHBI,
TOYHOCTh
MPUOJIMKECHHUS.
OKpyrieHue yucen.
[Tpukunaka u oueHka
pe3yJabTaToOB
BBIUYKCIICHUH

YHCJIOBBIX BBIPAKEHUN.
3HAKOMMTBHCH C HICTOPHEN Pa3BUTUS MATEMATUKN

VpaBHEHUS ¥ HEPABEHCTBA.
YpaBHEHUS C OJHOU
IIEPEMEHHOMU

14

JIuHeHOE ypaBHEHUE.
Pemienune ypaBHeHuH,
CBOJSILLIUXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHeHue. Pemenune
YpaBHECHUH,
CBOJISAIINXCS

K KBaJIPaTHBIM.
bukBanpaTtHbie
YPAaBHEHUS.

[Tpumeps! pemeHus
YPaBHEHUU TPEThEN

Y YETBEPTOM CTEIIEHEN

OcBauBaThb, 3alI0MHUHATH U IPUMEHATH rpadpuvecKkue
MEeTO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie ¥ IPpOOHBIE YPaBHEHHUS.
Pemats JiuHeHBbIC M KBAaJPaTHbIC YPABHEHUS,
ypaBHEHHUSI, CBOJISIUECS K HUM, IPOCTEHIITNE TPOOHO-
palMOHaJIbHbIE YPABHEHHS.

IIpensnaratb BO3MOXHBIE CITOCOOBI PEIIEHHUS TEKCTOBBIX
3a1a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 33/1a4n
pPa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS C HICTOPHEH Pa3BUTHUSI MATEMATUKU
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pas3noKeHneM

Ha MHOHTEIH.
Pemenune npoGHO-
paroHaTbHBIX
YPaBHEHUMU.

Permenne TekCTOBBIX
3a7a4 anredpandeckum
METOIOM

VYpaBHEHUS M HEPaBEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHeHHE C ABYyMs
MEPEMEHHBIMU U €0
rpaduxk.

Cucrema aByx
JTUHEWHBIX YPABHEHUM
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YpaBHEHUH, OJTHO

U3 KOTOPBIX JMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
['padrueckas
VHTEpIpeTanus
CHUCTEMBI YPaBHEHU N

C IByMA IICPCMCHHBIMH.

PernieHne TeKCTOBBIX

OcBauBaTh ¥ NPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JBYX JTMHEHHBIX YPABHCHHH C IByMs TIEPEMEHHBIMH U
CUCTEMBI IBYX YPAaBHCHHH, B KOTOPBIX OJJHO YPaBHCHHUE HE
SIBIISICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIESCKUE
TIPEICTABJICHUS [IJIsl pelIeHusl M UCCIeOBAHUS YPABHCHHIA
U CHCTEM.

AHAJTH3HPOBATH TEKCTHI 32124, peliaTh UX
anreOpanyecKuM CIocoOOM: mepexoauTh OT CJIOBECHOM
(bOopMYITUPOBKH YCIOBUS 3a]1a4H K aareOpandecKoi Moiean
MyTEM COCTABJICHUS CUCTEMbI YPaBHECHUI; pelaTh
COCTaBIICHHYIO CUCTEMY YPAaBHECHHI; HHTEPNPETHPOBATH
pe3ynbTart.

3HAKOMUTBHCS C UCTOPHE Pa3BUTHS MAaTEMATHUKH

60




denepanpHas pabouas nmporpamma | Maremaruka. 5-9 kiaccel (6a30BbIli ypOBEHB)

3a/1a4 anredpandeckum

crnocooom
VpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
HepaBeHncTBa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJiHATH npeoOpa3oBaHus HEPABEHCTB, HCMOJAb30BATH
Jluneiinbie JU1s1 TIpeoOpa3oBaHus CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3naBaTthb JIMHEHHbBIC U KBAIPATHBIE HEPABEHCTRBA.
C OJIHOM TIEpEMEHHOM PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOIINX
CucreMbl TUHEUHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJHOMN MOJTyYECHHBIE PELICHMUS.
NEPEMEHHON U UX N300paxkaTsh pelieHre HEpaBEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIbIO
KBanpaTHsbie CHUMBOJIOB.
HEpaBEHCTBA U UX PemaTb KBajipaTHbIE HEPABEHCTBA, UCTIONB3YS
pelieHue. rpaduyeckue npeacTaBIeHus.
I'paduueckas OcBanBaTh M NPUMEHATH HEPABCHCTBA [IPU PEIICHUU
UHTEpIpeTaLUs Pa3JIMYHBIX 33724, B TOM YUCJIE TPAKTHKO-
HEPABEHCTB U CHCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMHU 16 KBanparnunas Pacno3HaBaTh BUbI H3y4aeMbIX (yHKIIHII;

bynkus, e€ rpaduk u
cBoiictBa. [lapabona,
KOOPJMHATHI BEPIINHBI
napa0oJibl, OCh

WLTIOCTPUPOBATH CXeMATHYECKH, 00bSICHSITD
PacToJIOXKeHHE Ha KOOPIMHATHOM IJIOCKOCTH I'paUKOB
ynxumii Buga:y = kx,y = kx+ b,y =,y = X2,

X
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CUMMETPUHU NapadoJIbl.
I'paduxu pyHKIMNA:

1
x

< K K <
LT
2%

1
=

y=x% ¥y =+, Yy =|x|B 3aBUCHMOCTH OT 3HAYCHHUIi
K03 (PUIIMEHTOB; OMUCHIBATH UX CBOWCTBA.
PacnosnaBaTh KBajpaTuuyHyro (QyHKIHI0 10 (opmyIe.
IIpuBoauTH NpUMePHbI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, PUIUKU, TEOMETPHUH.

BoisiBasITH 1 0000111aTH 0COOEHHOCTH Irpadrka
KBaJIpaTUYHOU (PYHKIMU Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTH4YeCKHU rpapuku
KBaJIpaTUUHBIX (YHKIUH, 3aJaHHBIX (QopMynaMu BuUjA
y=ax3,y = ax? + q,y = a(x+ p)%,y = ax> + bx + c.
AHAJIM3UPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOSHUS], B TOM YHUCJIE€ C TTOMOIIBIO

U(POBBIX PECYPCOB

Yuc1oBbIE
[IOCJIETOBATEILHOCTH

15

[lonsiTre yncioBon
MOCJIEI0BATEIILHOCTH.
3aganue
MOCJIEI0BATEILHOCTH
PEKYPPEHTHOM
dbopmynoii u
Gopmynoit N-ro 4eHa.
Apudmernueckas u
reoMeTpuiecKast
IIPOTPECCUMU.
@®opmyibl N-TO 4ieHa
apu(pMETHIECKON U
F€OMETPUUECKOU

OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
CTPOUTH peveBble BHICKA3BIBAHMSA C HCIOJIb30BAaHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHSITHEM
MOCIIEIOBATEIbHOCTH.

AHanu3upoBaTh GopMyy N-ro YjieHa
MOCIIEIOBATEIbHOCTH WIIH PEKYPPEHTHYIO (hopmyiry

U BBIYMCJISITH YWICHBI ITOCJIEI0BATEIHLHOCTEH, 3aJaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBiauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
MIOCIIEIOBATEILHOCTH, €CJIM BBITTMCAHBI IIEPBHIE HECKOJIBKO
€€ YJICHOB.

PacnoznaBaTh apupMeTHUECKYIO U TEOMETPUUECKYIO
MPOTPECCHH TP PA3HBIX CIIOCO0AX 3adaHUS.
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IPOrPECCU, CyMMBI
MEPBBIX N YWICHOB.
N300paxeHue 4aeHoB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOpJIAMHATHOMU
MJIOCKOCTH.
JIuHEeHBIN 1
YKCIOHEHIIUAJILHBIN
pOCT.

CI10HBIE TPOLIEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro yjaeHa
apupMeTHIECKON U TEOMETPUUECKON MPOrpeccuid, CyMMBbI
IIEPBBIX N YWICHOB.

M300paxkaTh 4IeHBI MOCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPJMHATHOM INIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 peajbHOM KU3HU, WLTFOCTPUPYIOLINE U3MEHEHUE

B apu(hMETUYECKON POrPECCUU, B TEOMETPHUUECKON
nporpeccuu; U300paxkaTh COOTBETCTBYIONIME 3aBUCUMOCTH
rpaduuecku.

PemiaTe 3a1a4M, CBA3aHHBIC C YUCIIOBBIMU
II0CJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3a[1a4d U3 PEAIbHOU
KU3HU C UCII0JIb30BAHUEM LIU(POBBIX TEXHOIOTHM
(371EKTPOHHBIX TaOIHNIIL, TPapUUIECKOro KalbKyJsaTOpa U T.1I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KIBKYJIATOPA).

3HAKOMUTBCH C HCTOPHEH Pa3BUTHS MaTEMAaTHKH

[loBTOpeHue, o0oOIICHME,
cUcTeMaTHh3alusa 3HaHUI

18

Yucaa un
BbIYMCJIEHNS (3aICh,
CpaBHEHUE, JCUCTBUS
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLEHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
oTepalyy HaJl MHOKECTBAMU; HCIOJIb30BaTh rpaduiIecKoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PELICHUHN 3a7a4 U3 IPYyTUX
y4eOHBIX TPEIMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBHS, CBA3aHHbIE C YHCJIAMM: HATYPaJIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YMCIA, JETUMOCTh HATypaJbHBIX
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OKpYTJICHHUE,
npuOIMKEeHHe,
OLICHKA; pEeLICHHE
TEKCTOBBIX 3a/1a4

yuce, IPU3HAKU AEIUMOCTH, LIEJIOe YUCII0, MOLYJIb YUCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAaHJAPTHBIN BU
yycia, apupMeTUYECKU KBaJPATHBIA KOPEHb.
BbINoHATH AeHCTBHSA, CPABHUBATH M YIOPSAA0YMBATH

apupMETHYCCKUM YHCIIa, TPEJICTABIIATh YKMCIIa HA KOOPIUHATHON TIPSIMO,
crocobom) OKPYIJISITh YNCJIa; BHITOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TeKCcTOBBIE 321a4M ApU(DMETHUESCKIM CIIOCOOOM.
Pemath npakTHYecKUe 3ada4d, COICPIKAIIME TPOLCHTHI,
JIO0JI, YaCTH, BBIPAXKAFOIINE 3aBUCHMOCTH: CKOPOCTh —
BpPEMS — pacCTOSTHUE, IICHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMs — MPOU3BOJIUTEIHLHOCTD TPY/IA.
Pa3oupaThb peanbHble )KU3HEHHBIE CUTYalIUH,
(hopMyIHpPOBATH UX HA A3BIKE MATEMATHKH,
HAXOJUTH pPEIICHNE, IPUMEHSI MaTeMaTHUYECKUH armapar,
HHTEPHPETUPOBATH PE3YIIHTAT
AJiredpanyeckue OnepupoBaTh NOHATHUAMM: CTEIICHb C LEJIBIM
BbIpPa:KeHUs nmokaszaresieM, apupMEeTHUSCKUN KBaJAPATHBIA KOPEHB,
(mpeobpaszoBanue MHOTOYIEH, ainredpandeckast 1po0b, TOKIECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHITH PACYETHI
BBIPKCHUH, o ¢opmynam, mpeoOpa3oBLIBATH IEbIC, TPOOHO-
JIOTTYCTUMBIE paIMoHAIbHBIE BEIPAKEHUS W BHIPAKECHHSI C KOPHSIMH,
3HAYCHUSA) peaNn30BBIBATH PA3TIOKEHNE MHOTOUYJICHA HA MHOKHUTEIH,

B TOM YHCJIE€ C UCIOJIb30BAHUEM (DOPMYI pa3HOCTHU
KBaJ[paTOB U KBaJpaTa CyMMBbI U pa3HOCTH; HAXOJAUTh
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JOIYCTUMBbIE 3HAUYEHHUS TEPEMEHHBIX JJIs1 IPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MopnesmmpoBaTh ¢ TOMOLIBIO (POPMYJ peasIbHbIE IPOLIECCH
Y SIBJICHUS

DyHKINH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduueckoe pelieHne
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath MOHATHAMM: QYHKIMS, rpaduk (QyHKIMH,
HYJU QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUS, HAMOOIbIlIEE U
HauMEHbIIIee 3HaUeHUS () YHKIINH.

AHAJIH3HPOBATh, CPABHUBATH, 00CYKIATh CBONCTBA
GbyHKIUH, CTPOUTD UX TpaduKy.

OnepupoBaTh NOHSATHSAMU. TIPSMas TPOMOPIHUOHANBEHOCTD,
oOpaTHas MPONOPIHOHATBHOCTD, JIMHEWHAS (PYHKITHS,
KBaApaTudHas GyHKIMs, mapabdoa, rurepoora.
Hcnoab3oBaTh rpaguku [Uisl ONPEICICHUS CBOWCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, JUIsl pelICHUs 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peajbHOM KU3HU; MOJEJIMPOBATH

C MOMOIIIBIO TPaUKOB peabHbIE MPOIIECCH U SBICHMUS.
Broipa:xkats (opMyJIaMH 3aBHCUMOCTH MEXJY BEIUYMHAMHU

OBILEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102
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OEAEPAJ/IBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIINCKA

['eomeTpusa kak OAMH U3 OCHOBHBIX Pa3JEiOB IIKOJbHON MAaT€MaTHUKHU, UMEIOLIUN
CBOEH 1EIbI0 00ECIEeUUTh HU3yYEHUE CBOWCTB U pa3MepoB (GUIYp, UX OTHOLIEHUU U
B3aMMHOE PAacCIOJIOKEHHE, OIMPACTCd Ha JIOTMYECKYIO, JOKAa3aTEIbHYIO JIMHHIO.
IleHHOCTh U3Yy4YEHHsS] TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOyYaroOUIUMCS YYUTCS TMPOBOJUTH JIOKA3aTeNIbHBIC
pacCyXJeHUsl, CTPOUTH JIOTUYECKUE YMO3AKJIIOUYEHHUS, JOKA3bIBaTh HCTUHHbBIC
YTBEPKJICHUSA U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTh PACCYKIACHUA
«OT TPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHbBIC
YTBEPIKJICHUS.

BTopoii 1EHHOCTHIO M3Y4YEHUS] TEOMETPHUHU SBIACTCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA NPU pEIICHUHM KaK MaTeMaTHUYeCKUX, TaK M TMPAKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaibHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACIUTh
F€OMETPUYECKYI0 (PUTYpy, OMHUCATh CIOBAMH JaHHBIM 4YepTEX WU PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, PAaccuMTaTh HEOOXOJUMYIO IJIMHY OMNTOBOJIOKOHHOTO
Kabenss unum TpebdyeMmble pa3Mepbl rapaxa Uisi aBTOMOOWIISE. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIWTENbHAS JIMHUS B H3y4eHUM reomerpuu. [Ipm pemenun 3amad
NPAKTUYECKOTO XapaKkTepa OOYyYaloUIUHCS YYUTCS CTPOUTh MAaTeMaTHYeCKHe MOJEIU
peanbHbIX )KU3HEHHBIX CUTYallMil, IPOBOJUTHh BBIUUCICHHS U OLIEHUBATH aJJI€KBATHOCTh
MOJIYYEHHOTO pe3yJbTarta.

Kpaiine BaxkHO mNOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMu, MOTHBHUPOBATh HCIIOJIB30BATh OMPEIEICHUS T€OMETPUUYECKUX GUryp u
MOHSITHM, JEMOHCTPUPOBATH MIPUMEHEHUE TOJYUYEHHBIX YMEHHI B (U3HKE M TEXHHKE.
Otu cBA3u Hambojee SpPKO BUAHBI B Temax «BekTtopw», «Tpuronomerpudeckue
COOTHOIIECHU», «MeTon koopauHat» u «Teopema [Iudaropay.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC Pa3feibl
comepxanus: «['eomerpuueckne GuUrypel U UX CBOMCTBay, «M3MepeHHE reoMeTpUUecKuX
BEJIIMUMH», «JleKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «BekTopsl», «/IBHKEeHUA
mIockocTny, «lIpeobpazoBaHus MogO0OU.

OO0miee 4yMciiO YacoB, PEKOMEHJOBAaHHBIX MJi U3Y4eHUsT Yy4eOHOro Kypca
«[eomerpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 waca B Hezenmwo), B 8 kiacce —
68 wacos (2 waca B Heneno), B 9 kiacce — 68 "acoB (2 gaca B HEJICIIO).
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COAEPKAHUE OBYYUEHUSA
7 KIIACC

Hauanbnsle nonsatus reomerpun. Touka, mpsMasi, OTpe30K, Jy4d. YToi. Buasl yrios.
BeprukaneHble U cmexHble yriabl. buccexkrpuca yrina. JlomMaHas, MHOIOYroJjbHUK.
[TapannenbHOCTD U NEPHEHAUKYIISIPHOCTD IPSMBIX.

Cummerpuunbie purypel. OCHOBHBIE CBOWMCTBAa OCeBOM cumMmeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYXKAIOIIEM MUpE.

OcCHOBHBIE TOCTPOEHMS C MOMOLIBIO LIUPKYJIA U JTUHEWKHU. TpeyronbHuK. BeicoTa,
MeauaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOEApEHHBII U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa M NpU3HAKU PABHOOEAPEHHOro TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiiCcTBa 1 NPU3HAKK MapaJIeabHbIX NpsAMbIX. CyMMa yIJIOB TpEyroJibHHKA.
Breminue yrisl TpeyroibHuKa.

[IpsMoyronbHblli  TpeyroiabHUK.  CBOWCTBO  MEAMAHbl  NIPSIMOYTOJBHOTO
TPEyroJIbHUKa, MPOBEAEHHOW K TUNOTeHy3€. lIpu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYroJbHUKOB. [IpAMOyTroiapHbIi TpeyronbHuK ¢ yriom B 30°.

HepaseHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIIEM yTIJie U OOJIbIIEH CTOPOHE TpeyronbHuKa. [lepneHnukyssp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Todek. buccekrpuca yria u cepeIMHHbIN NEPIECHIUKYISAP
K OTPE3KYy KaK T€OMETPUYECKHE MECTA TOUEK.

OKpyX HOCTh M KpPYyT, XOpAa U AUaMETpP, UX CBOWCTBA. B3anMHOE pacnoyoKeHue
OKpy)kHOCTH H mnpsimoil. KacatenpHas u cekymas K OKpYKHOCTU. OKpYKHOCTD,
BIIMCAHHAs B yroj. BnucanHas v onucaHHas OKpY>KHOCTH TPEYIrOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U cBoMcTBa. YacTHbIE
CIydau mapaieorpaMMoB (MPSIMOYTOJbHUK, pOMO, KBaapaT), UX MPU3HAKH M CBOWCTBA.
Tpanenus, paBHOOOKas Tpamenws, €€ CBoCcTBa U pu3Haku. [IpsMoyronbpHas Tpanenusi.

Merton ynBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u reopemMa
O IPONOPLMOHATIBHBIX OTPE3KAX.

CpenHue TMHUYU TpEyroJibHKUKA U Tpaneuuu. LleHTp macc TpeyrojabHuKa.

[lomobue TpeyronbHUKOB, Kodhdumuent momodus. [lpusnaku momoOus
TPEeyroibHUKOB. [IpuMeHenre nono0us npu peueHuy NpakTUYECKUX 3a1ad.

CeorictBa Tmomaned reomerpuueckux Guryp. Dopmynbl IS UIONIANA
TpeyrojibHUKa, NapaienorpaMmma, pombOa u Tpanenuu. OTHOUIEHUE T[UIOHIAACH
MoA0OHBIX QUryp.

Brruncnenvne mmomanerd TPEyroJbHUKOB M MHOTOYTIOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Ilucdaropa. Ilpumenenue Teopemsl [ludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOrO yIJIa IIPSAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpHUroHOMeTpuyeckue (yHKLUHH YIIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEXAY XOpAAMHU M CEKyIIMMH. BIUCaHHBIE U ONMCAaHHBIE YETHIPEXYTONBHUKU. B3ammuoe
pacnonoxeHue ABYX OKpykHocTed. Kacanue okpyxHocTed. OOImMe KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. POPMYIIbI IPUBEACHHUS.

Pemenue TpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeobpazoranue mogobus. [logobue COOTBETCTBEHHBIX 3JEMEHTOB.

Teopema 0 Mpou3BeACHUH OTPE3KOB XOPJH, TEOPEMbI O MPOU3BEACHUH OTPE3KOB
CEKYyIIIHNX, TEOpEeMa O KBaJipaTe KacaTelbHOM.

Bekrop, niuHa (MOIyJib) BEKTOPA, COHAINIPABIECHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu
HaJ| BEKTopamMu. PazjioxkeHrne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Koopaunatet BekTopa. CKalsipHOE  NPOU3BEICHUE  BEKTOPOB,  IPUMEHEHHE
ISl HAXOKJECHHUSI JJIUH U YTJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHHS MPSMOM H OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYKHOCTEW M MpAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. [[JTMHA OKPYKKHOCTH. [ pagycHas u paguanHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOCcTel. [lnomans kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (Quryp (3JIeMeHTapHbIe
npeacrtasienus). [lapamnensusiii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIbTATbI

IIpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrPaMMBI  Y4EeOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

PacriozHaBaTh M3y4YeHHBIE TE€OMETpUUYECKHE (UTYPHI, OMPENETSATh WX B3aUMHOE
pacmosio)keHne, u300paxkaTh TeoOMeTpuyYeckue (Urypsl, BBITIONHATH YEPTEKHU
[0 yCIOBUIO 3adauyu. M3mepsATh JMHEWHBIE W YIJOBbIE BENIWYMHBL. Pemate 3agauun
Ha BBIYMCJICHUE JIMH OTPE3KOB U BEJIUYHUH YIJIOB.

Jenath rpyOyr0 OIIEHKY JMHEHHBIX U YIJIOBBIX BEJIUYMH MPEAMETOB B pealibHOU
KU3HU, pPa3MEpOB MPUPOJHBIX OOBEKTOB. Paznuuars pasMepbl 3THUX OOBEKTOB
TI0 MTOPSAJIKY BEJINYHHBI.
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CTpouTh yepTEXKU K F€OMETPUYECKUM 3a/1a4aM.

[lonbp30BaThCs NpU3HAKAMU PABEHCTBA TPEYrOJBbHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/a4.

IIpoBOAUTE JIOTMYECKUE PACCYKICHHS C HCIIOJIB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[lonp30BaTbCsd  MpPU3HAKAMU  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOWCTBOM MEIHWaHbl, NPOBEAEHHOW K THUIIOTEHY3€ IIPSAMOYIOJIBHOIO TPEYrOJIbHUKA,
B PELIEHNH I'€OMETPUYECKHX 3a1ay.

Onpenensate MapajuieNbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIE 00pasyer
¢ HUMHU cekymas. OnpenensaTs MapajuledbHOCTh MNPSAMBIX C IMOMOLIBIO PAaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYrOM MPSIMOM.

Pemath 3agaun Ha kieTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YUCJIOBbIE M OYKBEHHBIC 3HAUEHUS YTJIOB

B FT€OMETPUYECKHX 3aJ]a4ax C UCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB yIJOB, OOpa3oBaHHBIX IMPU TMEPECEYCHUH JIBYX
napajulebHbIX IPAMBIX CeKyIlel. Pemars mpakTuueckue 3a1a4i Ha HaXOKACHUE YIIIOB.

Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAEIATh

OUCCEKTPUCY YIiia U CepeIMHHBIN TMEPIEeHAUKYIIP K OTPE3Ky KaKk reoMeTpUUYecKUue MecTa
TOYEK.

@opMynupoBaTh ONPEACICHUS OKPY)KHOCTH U Kpyra, XOpAel U JuaMerpa
OKPYKHOCTH, IIOJIb30BaTbCA HMX CBOWCTBAMHU. YMEThb IPUMEHATb OTH CBOWCTBA
IIPU PELLICHUH 3a]1a4.

BitameTs MoHATHEM OIKMCAHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ uentp. llonb3oBarbest (pakTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYroJbHHUKA
[IEPECEKAIOTCA B OHOM TOUYKE, U O TOM, YTO CEPEAUHHBIE NEPIECHIUKYIIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCA B OHOU TOYKE.

Bnagers mnoHATHEM KacaTeNIbHOM K OKPYKHOCTH, TMOJIb30BATbCA TEOPEMOMU
0 NEPIECHINKYJIIPHOCTH KaCaTeJIbHOU U pajguyca, IPOBEIEHHOIO K TOYKE KaCaHHUs.

Ilonp30BaTbCsA NMPOCTEHIIMMHM I€OMETPUYECKUMU HEPABEHCTBAMM, IOHUMATh MX
MMPAKTUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHUSA C IMOMOIIBIO LHUPKYJIS H
JIMHEHKHU.

IIpeameTHBIe pe3ylbTaThl OCBOSHUS MPOrPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 KJ1acce:

PacnoznaBaTh OCHOBHBIE BUABI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, MTOJIb30BaThCS
MX CBOWCTBAaMHU IIPU PELICHUN F€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUs MEIHMAH TPEYrojbHUKa (LIEHTpa Macc)
B PEILICHUU 3a]a4.

BiianeTe noHsiTHEM CpeaHEW JIMHUM TPEYrOJbHUKA W TPANCUHH, MPUMEHITh UX
CBOICTBA NPU PELICHUU T€OMETPUYECKUX 3a1ad. [lonb3oBaTbcs Teopemont Paneca
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U TEOPEMOHW O IPONOPLUOHAIBHBIX OTpE3KaX, IPUMEHATb UX JUI PELICHUS
[IPAKTUYECKUX 3a/1a4.

[IpuMeHsATh NpU3HAKKA MOAOOUS TPEYrOJbHUKOB B PEHIEHUH I'€OMETPUUYECKUX
3a/1ad.

[lonb3oBaThcst Teopemoirt Iludaropa st  pemieHuss TEeOMETPUUYECKUX U
MpakTH4eCKUX 3anad. CTpOUTh MAaTEMaTHYECKYIO MOJENb B INPAKTUYECKHX 3aJayax,
CaMOCTOSTEIBHO J1€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

BiiageTs NoHATUAMU CHHYCA, KOCUHYCA M TAHT'€HCA OCTPOTO yIJIa IPSMOYIOJIbHOIO
TpeyrojibHuKa. [101630BaThCs STUMU IOHATUAMM U1 PELIEHUS TPAKTUYECKUX 3aay.

Boruncnars  (pa3iuuHbBIMU  CIOCOOAMU) IUJIOWIAJL TPEYTroJbHUKA M IJIOLIAIU
MHOTOYTOJIbHBIX (Uryp (MOJb3ysACh, € HEOOXOAMMO, KaJbKylsiTopoMm). [IpumeHsTh
IIOJIy4YCHHBIE YMEHUS B IIPAKTUYECKUX 3a1adax.

Biianets NOHATUAMU BIOMCAHHOTO U LIEHTPAJIBHOIO YIJla, UCIIOJIB30BAaTh TEOPEMBI
O BIMCAHHBIX yTiax, yrilax Mexay XopJaMu (CeKYIIUMU) U yTriie MeXIy KacaTeabHOl 1
XOpJIOU MPU PEIICHUHA T€OMETPUYECKUX 3a/1a4.

Bianetp 1NOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATh CBOMCTBA
OINMCAaHHOTO YETBIPEXYTOJIbHUKA IIPY PELICHUH 3a1a4.

[IprMeHATh Oy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIU
UL 3a7a4  pEAJbHOM JKU3HM U IPOBOJUTH COOTBETCTBYIOILUME  BBIYUCIICHUS
C IpPUMEHEHHEM IMoA00Ms U TPUTOHOMETpUU (IOJIB3YACh, TIA€ HEOO0XOAMMO,
KaJIbKYJISITOPOM ).

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS TPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 KJjacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3IUYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJbHUKA («pPEIIeHHuEe MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C TMOMOIIBIO  KAIBKYJIATOpPA) JIMHBI W YIJIBI
JUTSI HETaOJMYHBIX 3HAUCHHM.

[Tonb3oBaThcst (hopmMynamMu TPHUBEJACHUS W OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKIECTBOM  JUISl HAXOXKJIEHHS COOTHOIICHUH MEXKIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [JISl HAaXOXKACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTrOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUU
r€OMETPUYECKHUX 3a]1a4.

Bnagets monsTHSMU TIpeoOpa3oBaHHsI TOOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbeIX uryp. [lomb3oBaThCcsi cBOWCTBAMH MOAOOHUS MPOU3BOIBHBIX (QUTYDP, YMEThH
BBIYHCIIATH JJIWHBI U HAXOMUTh YTJIBl Y MOA00HBIX ¢uryp. [Ipumensars cBoiicTBa momoOus
B TNPaKTUYECKUX 3aJadyaX. YMeTb MPUBOJIUTH MpUMEpPhl MOJOOHBIX  (QUryp
B OKpYKalollleM MUpE.

[Tonb30BaThCsl TEOpEMaMHM O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJbHOI.
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[lonb30BaThCs BEKTOpAMU, IOHUMATh UX T€OMETPUUECKUN U (PU3MUECKUI CMBICT,
INPUMEHATh MX B pPEHIEHUH TeOMETpUYECKUX M (¢usnueckux 3anad. [IpumeHsts
CKaJISIPHOE IIPOU3BEACHUE BEKTOPOB I HAXOKACHUS UIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

BiianeTp nOHATHAMHU NIPAaBUIBHOIO MHOTOYT'OJIBHUKA, JJIMHBI OKPY’KHOCTH, JJIMHBI
IYyTU OKPYKHOCTH M paJMaHHOW MEphI yIVId, YMETh BBIYUCIATH ILIONIAAb Kpyra U €ro
yacrel. [IpuMeHATh oJIy4YeHHbIE YMEHMS B IPAKTUYECKUX 3a1a4dax.

HaxoauTe ocu (W11 HEHTpPBl) CUMMETPUU (DUTYP, TPUMEHSTH JBUKEHUS TIIOCKOCTH
B IIPOCTEUIIMNX CIIyYasiX.

IIprMeHATh OyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MaTEeMaTUYECKUE MOJEIU
UL 33Ja4  peajbHOM JKU3HM UM [POBOJUTH COOTBETCTBYIOLIHUE  BBIYMCIICHUS
C TMpUMEHEHUEM TMoAo0Uus M TPUTOHOMETpUYECKUX (yHKIMI (TONab3ysch, Tle
HE00XO0AMMO, KAJIbKYJISITOPOM ).
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TEMATUYECKOE IIVIAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena  |KomamuecTtBo OcHoOBHOE OcCHOBHBIE BUBI IEATEIBHOCTH 00yUYaIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
[Ipocreiimue 14 [Ipocreiimue DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuueckue QUrypbl u reOMETPUYECKHE Pacno3naBaTh U3yueHHbIE TeOMETpUUYECKHE PUTYPBI,
ux cBoiictBa. I3mepeHue OOBEKTHI. onpeaeasiTh UX B3aUMHOE PACIONI0KEHUE, BHIMOJHATH
FEOMETPUUECKUX BETUUNH MHOroyroJjpHUK, 4epTEK MO YCIOBUIO 3aa4H.
JIOMaHas. IIpoBoaMTHL IpOCTENUIINE TOCTPOCHUS C TOMOIIBIO IIUPKYIIS
CmexHble u U JTUHENKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATH TMHENHBIE U YTIIOBBIE BETUYUHBI FEOMETPUUYECKUX
Pabora U TIPAKTUYECKUX OOBEKTOB.
C MPOCTEUHINMU OnpenensiTe «Ha r1a3» pa3Mepbl pealibHbIX 00BEKTOB,
YepTeKAMHU. NPOBOUTbL IPyOyI0 OLEHKY UX pa3MepoB.
W3mepeHnne TMHENHBIX PemaTe 3a1a4n Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH
U YTJIOBBIX BEJIMYHH, YTJIOB.
BBIYHCIICHUE OTPE3KOB PemaThb 331241 Ha B3aMMHOE PACIIOJIOKEHUE
U yTJI0OB reoMeTpuyecKux uryp.
IIpoBoauTH KiIacCU(PUKALMIO YTIIOB, BHIYHCIATD
JIMHEWHBIE U YTIIOBBIE BEJINYUHBI, IPOBOJAUTH
HEOOXOIMMBIE JOKAa3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBCSH C HCTOPHEH Pa3BUTHSI TEOMETPUN
TpeyronbHuKu 22 [TonsiTHe 0 paBHBIX Pacnio3zHaBaTh napsl paBHBIX TPEYTOJIbHUKOB HAa TOTOBBIX
TPEYTroJIbHUKAX U yepTexax (C ykazaHHEeM MPU3HAKOB).
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MIEPBUYHBIE
MIPEICTABICHUS

0 paBHBIX QUTrypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbLHUKOB.
[Tpu3Haku paBeHCTBa
MPSIMOYTOJBHBIX
TPEYTrOJILHUKOB.
CBOHCTBO MeIHaHbI
IPSMOYTOJIBLHOTO
TPEYroJbHUKA,
MIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHoOenpeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3naku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepasencrtpa

B FT€OMETPUHU.
[IpssMOYyTONBHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BbIBOAMTH crieCTBUS (PAaBEHCTB COOTBETCTBYIONIHX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH OINIPEACICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJIBHOTO, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOIbHUKOB, OUCCEKTPHUCHI, BBHICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPETUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEyroJbHUKA.

@ opMyTHpPOBaATH CBOICTBA M IPU3HAKU PABHOOEAPEHHOTO
TPEYTOJbHHKA.

CTpouTh YepTEKH, peliaTh 321a4H C IIOMOIIBIO
HAXO0KJICHUSI PaBHBIX TPEYTOJHLHUKOB.

IIpuMeHATh NPU3HAKH PABEHCTBA MPSAMOYTOJIBHBIX
TPEyroJbLHUKOB B 33a]a4ax.

Hcnoab3oBaTh HUGPOBBIE peCypChl AJIS HCCIe0BAHUSA
CBOWCTB M3y4aeMbIX (HTYP.

3HAKOMHUTBHCH ¢ HCTOPHUEH Pa3BUTHS TECOMETPUU

73




denepanpHas pabouas nmporpamma | Maremaruka. 5-9 kiaccel (6a30BbIli ypOBEHB)

[lapamienbHbIe IPSMBIE, 14 [TapannenbHbie @®opMyIMPOBATH MOHATHE NAPAIIEIBHBIX MPSMBIX,
CyMMa yIJIOB TPEYroJbHUKA IpsIMbIE, UX CBOWCTBA. HAXOAMTh IIPAKTUYECKHUE IPUMEPHI.
Hakpect nexamue, M3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
COOTBETCTBEHHBIE U IapajuleabHbIX OpsAMBIX cexylien. IlpoBoauTe
OJHOCTOPOHHHE YTJIBI, JA0KA3aTeIbCTBA NAPAIJIEILHOCTH IBYX NPAMBIX C TOMOILBIO
o0pa3oBaHHbIE YIJI0B, 00pa30BaHHBIX IPU MEPECEUEHUU ITUX MPSIMBIX
IIpU [IEPECEYCHUU TPEThEN IPSMOM.
napaieNIbHbIX BbI4uCaATE CyMMY YTJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
IPSIMBIX CEKYIIEH ). HaxoauTsb uncioBbie M1 OyKBEHHbIE 3HAUCHUS YTIIOB
[Ipu3Hak B FEOMETPUYECKUX 3a/a4Yax C HCIOJIb30BAHUEM TEOPEM
napajuieIbHOCTU 0 CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
IIPSIMBIX Yepes 3HAKOMMTBHCS C HICTOPHEH Pa3BUTHUS TEOMETPUU
PAaBEHCTBO PacCTOSHUM
OT TOYEK OTHOU
MIPSAMOM 10 BTOPOM
MIPSMOM.
Cymma yrioB
TPEyroJIbHUKA.
Bremnue yribt
TPEYroJIbHUKA
OKpy>XHOCTb 1 KpYT. 14 Oxpy>XHOCTB, XOp/ia U ®opMyJIHPOBATH ONPEACIEHHA. OKPYKHOCTH, XOPAbI,

['eomeTpuueckue
[MOCTPOEHUS

JTTHaMETP UX CBOMCTBA.
KacarenpHas

K OKPYHOCTH.
OKpYKHOCTB,
BIIMCAHHAS B YTOJL.

JIMaMeTpa M KacaTelbHOU K OKpykHOCTH. U3yuyaTh nx
CBOMWCTBA, NPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBarp, B TOM YKCIe HCHOJAB3YS HUPPOBbIE
pecypcebl: OKPYKHOCTb, BIMCAHHYIO B YIOJI; LIEHTP
OKPYHOCTH, BIUCAHHOM B YI0JI; PABEHCTBO OTPE3KOB
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[Tonsatue o I'MT,
MIPUMEHEHHE

B 3a7a4ax.
buccekrpuca u
CEepEIMHHBIN
MEePICHIUKYIISIP
KaK FT€OMETPUYECKUE
MeCTa TOYEK.
OKpyX HOCTBb,
OMHUCAaHHAs OKOJIO
TpEyroJibHUKa.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[IpocTrenmme
3a1a4u

Ha IIOCTPOEHUE

KacaTeNbHBIX.
Hcnoas3oBatb MeToa [ MT 1y nokazarenbCcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYToJIbHUKA U
CEpEIMHHBIX MEPIECHIUKYIAPOB K CTOPOHAM TPEYrOJbHUKA

¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAAMU BIIMCAHHOW U OTIMCAHHOU
OKpPY>XHOCTEW TPEYroJbHUKA, HAXOAUTb LIEHTPHI 3TUX
OKPYKHOCTEM.

Pematb OCHOBHBIE 3a1a4H HA NMMOCTPOEHHUE: yTIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIECHANKYIISIPA JTaHHOTO OTPE3Ka;
NPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
MepreHuKYyIIPHON TaHHOM MPAMON; OMCCEKTPUCHI IaHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM JIEMEHTAM.

3HAKOMMTBHCS C HICTOPHEH Pa3BUTHUSA TEOMETPUU

[loBTOpeHHE, 0000IIEHHE 4 [ToBTOpEHUE 1 PemaTth 3a1a4m Ha IOBTOPEHKE, HILUTIOCTPUPYIOIITUE CBSA3U
3HAHHM 000011eHIEe OCHOBHBIX MEXIy Pa3TMYHBIMU YacTsIMU Kypca

MOHATHN U METOJIOB

Kypca 7 Kinacca
OBIIEE KOJIMYECTBO 68

JACOB I10 ITPOTPAMME
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0 MPOIOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTrOIbHUKH

Teopema

0 TIPOITOPITMOHATBHBIX
OTpE3Kax.

Cpenusis TMHUS
TPEyroJIbHHUKA.

8 KUIIACC
HaumenoBanue paznena | Komuuectso OcHOBHOE OcCHOBHBIE BUBI IEATEIBHOCTH 00yUYaIOLIUXCS
(Tembl) Kypca 4acoB co/iep>KaHue

HeThIpEXYTroabHUKH 12 [Tapamienorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX
NPU3HAKU M CBOMCTBA. | YETHIPEXYTOJBbHHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciiyyan @opmMyJIMpPOBATH ONpeeJIeHHUsI: [Tapajiesorpamma,
napauieIorpaMMoB npsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tparneluu, paBHOOOKOH
(IpAMOYTOJIbHUK, Tpaneuuu, NpIMOyroJIbHOM Tparenuu.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh MPH PEICHUH 3124
IIPU3HAKU U CBOMCTBA. | MPU3HAKH M CBOICTBA: MapajijieiaorpaMma,
Tpanenusi. npsIMOYTOJIbHUKA, poM0a, KBaJpara, Tpareuuu, paBHOOOKOH
PaBHoOOKas 1 TpaneLuu, NpIMOYTroJbHON Tparelyu.
PSMOYTOJIbHAS IIpuMeHATH MeTOA yIBOCHUS MEAMaHbl TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBaTh 11GPOBBIE PECYPCHI IS UCCIETOBAHUS
Meton ynBoeHus CBOMCTB M3y4aeMbIX Quryp.
MEJIUaHBbl. 3HAKOMMTBHCS C HICTOPHEH Pa3BUTHUSA TEOMETPUU
LlenTpanbHas
CUMMETPHS

Teopema ®aneca u Teopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOECHMS C IOMOIIBIO HUPKYJIS U JIMHEUKU

C UcnoJib30BaHue teopeMsl daneca U TEOpEMBI

0 NPONOPIHUOHATBHBIX OTPE3KaX, CTPOUTH YETBEPTHI
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOI'O, YTO MEAUAHBI
TPEYTroJIbHUKA MEPECEKAIOTCS B OTHON TOUKE, U HAXOAUTh
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Tpameuus, e€ cpenuss
JIUHUSA.
[IponopumoHanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TPEYrOJbHUKHU. Tpu
npu3HaKa Moao0us
TPEYTrOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PELLICHUU
NPaKTUYECKUX 33]a4

CBSI3b C IIEHTPOM MacC, HAXOAUTh OTHOIIICHUE, B KOTOPOM
MEIUAHBI ISTSATCS TOUKOW WX IepeCceUCHUS.

HaxoauTth mogo0HbIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX IMPU3HAKOB TOI00MS.
PemaTsh 3a1a4u Ha MOJ00HBIC TPEYTOJIBHUKHU C TIOMOIIIBIO
CaMOCTOSTEILHOTO IMOCTPOCHUS YSPTEHKEH M HAXOKIACHUS
M0JIOOHBIX TPEYTOJbHUKOB.

IIpoBOAUTH 10KA3ATEILCTBA C MCIIOJIb30BAHUEM

MIPU3HAKOB MO00MS.

Jloka3bIBaTh TPY MPU3HAKA ITOA00MS TPEYTOJIBHUKOB.
IpuMeHATH TTOJIYYCHHBIC 3HAHUS TIPU PEIICHUH
TCOMETPUYCCKUX U NMPAKTHYCCKHUX 3a/1a4.

3HAKOMHUTBHCS C HCTOPHEH Pa3BUTHS ICOMETPUN

[ momans. Haxoxxnenue
IJIOIIAJIEN TPEYTOJIbHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.
[Lnomann mogo0HBIX GUTyp

14

CsolicTBa momanei
reOMETPUUECKUX
duryp.

DopMyJIbI

JUISL TIOMIA A
TPEYroJbHUKA,
napajienorpamma,
TpaneuuH.
Brerancnenue
IJIOIIAAEH CIIOKHBIX

buryp.

OgiajgeBaTh NEPBUYHBIMU MPeACTABIEHUAME 00 00IIeH
TEOpHUH oAU (MEPhI), GPOPMYJTHPOBATH CBOIMCTBA
IJIOILA/IH, BBISICHATH UX HATJISIIHBIA CMBICIL.

BoiBoauTHh (GOpMYIIBI UIOMAIU TTAPATIIENOTPAMMA,
TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOIIAAH
NpsIMOYTOJIbHUKA (KBaApaTa).

BoiBoAMTH (GOPMYIIBI TUIOMIAAH BBITYKIIOTO
4eThIPEXYTOJIbHUKA YEepe3 NUArOHAIH U YroJl MEXAy HUMHU.
HaxoauThb miomanu Guryp, n300paxéHHBIX HA KIETYATOM
Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpanBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Imomaau mogoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJICp>)KaHHEM.
Pemienue 3amau

¢ TIOMOIIBI0 METO/a
BCIIOMOT'aTeIbHOMN
IJIOIIA A

Pa30upars npuMepsbl UCIIOJIB30BaHKs BCIIOMOTaTEIbHOM
IUIOIAIN ISl PEUIEHUS TEOMETPUYECKUX 3a7aY.
HaxoauTs riommaau nogo0HbIX GUTYD.

BbIYHCAATH MI0MAAN PA3TUYHBIX MHOTOYTOJIBHBIX (QUTYD.
Pematp 3aga4m Ha 1I0IIAJIb C PAKTUYECKUM
COZIEp)KaHUEM

Teopema ITudaropa u
Hayajia TPUTOHOMETPHH

10

Teopema Iludaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIHI 0CTpOro
yriia IpsAMOYTOJIbHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOILIEHUS

B IPSAMOYTOJbHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joxka3zbiBaTh TeopeMy [ludaropa, ucnosb3oBathb e

B MIPAKTUYECKUX BBIYUCIICHUAX.

®opmMyIMpPOBATH ONPEACICHHUS TPUTOHOMETPUIECKHX
(GbyHKIUI OCTPOro yria, NPOBePATh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLICHHUS

B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

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

Hcnonb3oBaTh POpMYIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsi HAXOKACHUS
COOTHOIIECHUN MEXKIY TPUTOHOMETPUUECKUMU (PYHKITHAMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsTH NOTYYCHHBIC 3HAHUS M1 YMEHHUS IPU PEILICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBLCH C HCTOPHUEH PA3BUTUS TEOMETPUH
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YTl B OKPYKHOCTH.
BriycaHHble ¥ ONUCAHHBIE
YETBIPEX YT OJIbHUKHU.
KacarenbHble

K OKpyxHocTH. Kacanue
OKPY>KHOCTEU

13

Bnucannbie u
LHECHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Yrisl MEXIY
XOpJlaMu U
CEKYILIUMU.
Bnucannsie u
OITMCAHHEBIC
YETHIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue aTux
CBOMCTB

MIPU PEIIEHUU
F€OMETPUYECKUX
3ajad4.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPYKHOCTEH, 001Iue
KacaTeJbHBIC.
Kacanwue
OKPYKHOCTEN

®opMyJIMPOBATH OCHOBHBIE ONPE/ICIICHNUS, CBSI3aHHbBIC

C yIJIaMH B Kpyre (BIUCAaHHBIN yroJl, HUEHTPaJIbHbIN yroil).
HaxoauTh BIUCaHHBIE YIJIbl, ONUPAIOIIUECS HA OJHY AYTY,
BBIYHMCJIAATH YIJIBI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIiax, TEOPEMBI O BIINCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YuCie C MOMOIIbIO IIU(POBBIX
peCypcoB, BIIMCAHHBIE U ONTMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOAMTH X CBOMCTBA U NMPU3HAKH.

Hcnmoab30BaTh 3TH CBOMCTBA M IPU3HAKU IIPU PELIEHUN
3aaa4
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[loBTOpEeHue, 06001IEHNE 4 [ToBTOpCEHME Pemath 3a1a4u Ha MOBTOPEHUE, WIUTFOCTPUPYIOIIUE CBSA3U
3HAHUHI OCHOBHBIX IMOHATHM U | MEXIY pa3IuYHBIMU YacCTSIMU Kypca

METO0B KypcoB 7/ u 8

KJIacCOB, 0000IIIeHHE

3HAHUU
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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9 KJIACC
HaumenoBanue pasnena | KonnuectBo OcHOBHOE OcCHOBHBIE BUBI IEATEIBHOCTH 00yUYaIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Tpuronomerpus. Teopemsl 16 Onpenenenue ®opMyJIHPOBATH ONpPeAeeHUus] TPUTOHOMETPUUYECKUX
KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIIMHA TYIBIX U TIPSIMBIX YTJIOB.
Pemenue TpeyrojibHUKOB ¢dbynkui yriaos ot 0° | BeIBOAMTE TeopeMy KOCHHYCOB U TE€OpEMY CHHYCOB
o 180°. q)OpMyJ'IBI (C paznycoMm OIMMCAHHOM Opr}KHOCTI/I).
[PUBEICHHUS. BoeiBoauTh GOpMYJIbI AJISl BHIYUCJICHUS MJIOLIAXEH
TeopeMa KOCUHYCOB, C HCIIOJb30BAHUEM TCOPEM TPUTIOHOMETPUMA (q)OpMy.Ha
TeOpeEMa CUHYCOB. momraa Tp€yrojJbHUKa 4€pe3 ABC CTOPOHBI U YI'OJI MCIKIAY
Pemenue HUMH, (OpMYIIa IUIOIIAINA YETHIPEXYTOJbHUKA YEPE3 €ro
TPEYTOJILHUKOB. AUAroHaJiu U yroj MCxay HI/IMI/I)
HpaKTI/ILIeCKoe Pematn TPEYTOJIbHUKU.
IPHIMEHEHHE Pemars npaktudeckue 3a1auu, CBOASAIINECS
JIOKa3aHHBIX TEOPEM K HaXO0XJCHUIO PA3JINYHBIX 3JIEMEHTOB TPEYT OJIbHUKA
[Ipeo6pazoBanue momo0us. 10 [TonsiTue OcBauBaTh NOHsITHE TIPeOOpPa30BaAHUS MTOI00US.

Metpuueckue
COOTHOIIIEHUS
B OKPYKHOCTH

0 mpeoOpazoBaHUM
IIOJIO0HS.
COOTBETCTBCHHEIC
9JIEMEHTHI TOJOOHBIX
uryp.

Teopema

0 TIPOM3BEICHUH
OTPE3KOB XOP/I,
TeopemMa

HccaenoBaTh OTHONICHNE TUHEHHBIX 3JIEMEHTOB (UTyp
npu npeoOpa3oBaHUM MOJAO0HS.

Haxoauthb npumeps! OI00Hs B OKpYKaroei
JIEUCTBUTEIIBHOCTH.

BbIBOAUTH METPUUECKHE COOTHOLIEHHS MEXKAY OTPE3KAMHU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJI00OHBIX TPEYTOJIbHUKOB.
PemaTs reomeTpuyeckue 3aa4u U 3a/1a44 U3 PEaJIbHOU
YKU3HU C UCIOJIb30BAHUEM MOJ00HBIX TPEYTOJIbHHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TEOpEMa O KBajJpare
KacaTeJIbHOM.
[Ipumenenne

B PELICHUU
F€OMETPUUYECKUX
3aja4

BexTopsl

12

Onpenenenue
BEKTOPOB, CI0KEHUE
Y BBIYMTaHUE
BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YUCJIO.
DU3NYECKUHN U
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTOpA.
CkansipHoe
MIPOU3BEIACHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAPABJICHHBIE OTPE3KH,
HCCJIeI0BATh FEOMETPUYECKU (IepeMelleHIe) U
¢bu3nueckuii (cruia) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHsI BEKTOpa Ha YUCIIO0, HCCIEA0BATh
reOMETPUUECKUN U (PU3UUYECKUM CMBICIIBI ATUX ONEPALUH.
Pemath reoMeTpuuecKue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaNIpHOE NPOU3BEAECHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOWCTBA.

BbI4HCasITh CyMMy, Pa3HOCTb M CKAJIIPHOE IIPOU3BEACHNUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHSITh CKaJISpHOE NMPOU3BEAEHHE I HAXOKIACHHS
JUIMH U YTJIOB
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IIPUMEHEHUE
JUUIS HaX 0K CHUS
JUIAH Y YTJIOB.

Pemienue 3amau

C MOMOIIIbIO BCKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[GKapTOBBI KOOPAWHATBI
Ha ITJIOCKOCTHU

JlexapToBbI
KOOPJAMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHeHuUE
OKPY’KHOCTH.
Koopaunatsl Touek
HepeceyeHus
OKPY>KHOCTH H
IIPSIMOM.

Meton koopauHAT
IIPU PELICHUU
F€OMETPUYECKUX
3aJa4, MPaKTHYECKUX
3a7a4

OcBauBaTh NOHSATHE TIPSIMOYTOJIBLHOW CUCTEMBI

KOOPJAMHAT, JIEKAPTOBBIX KOOPJIUHAT TOYKH.

BbIBOAUTH ypaBHEHUE IPSIMOM U OKPY>KHOCTH. BbI1easITh
MOJIHBIM KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ YpaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXKJIEHHUE TOUEK MEepeceUeHuUs
IPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KOA(GUIIMEHTA IPAMOT
U pEIICHUH 337124, JIJIsl OTIPEICIICHHS PACIIONIOKEHUS
MIPSIMOM.

IIpuMeHsITH KOOPUHATHI IPU PEIICHUH FEOMETPUUECKUX U
MPAKTUYECKUX 33724, JIJIsl TOCTPOCHHSI MAaTeMaTHIEeCKUX
MoOJeNell peabHbIX 3a/1a4 («METOJI KOOPJUHATY).
IHoab30BaThCA 1T TOCTPOEHHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS C HICTOPHEH Pa3BUTHUSA TEOMETPUU
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[IpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JlmMHa OKpPYIKHOCTH U
[JI0IA/1b KpYyTa.
Brruucnenue momanen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucno n. JlauHa
OKpPY>KHOCTH, IyTH
OKPYKHOCTH.
Pagnannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHos1b30BATHCHA MOHATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JUIMHY AYTH U PaJUaHHYIO MEPY yIJIa.
IIpoBoauTh Mepexoa OT paAuaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpeneasiTe NJI0LAAb KpyTa.

BoiBoauTh (hopMyJIbl (B rpagyCHOM 1 paluaHHON Mepe)
JUISL JUTMH 1yT, TUIOAJel CEKTOPOB U CETMEHTOB.
BoiuncasTh miomaan Quryp, BKIIOYAIOIUX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTs mromanu B 3a1a4ax peajbHON KU3HU

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

[TonsiTHE O NBUKEHUU
MJIOCKOCTH.
[TapannenbHbIit
IIEPEHOC, TOBOPOT
[Ipumenenue

IIPU PELICHUU 3a/1a4

Pa3bouparts npuMepsl, HIUTIOCTPUPYIOIINE TOHATHS
JBUKCHUSL.

®opmyIMpoOBaTh ONpEEICHUS MapalIeIbHOTO IepeHoca,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH X CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh IEHTPBI ¥ OCU CUMMETPUN TPOCTEHIITNX PUTYD.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pEIICHNH TeOMETPUUYECKHX 3a/1a4 (pa30upaTh MPUMEpHI).
Hcnoab30BaTh 1 TOCTPOCHUS M UCCIEI0BAHUM

1U(POBBIC PECYPCHI

[ToBTOpeHue, oboOIICHNME,
cUCTeMaTHh3alns 3HaAaHUI

[loBTOpEHUE
OCHOBHBIX MOHATHUA U

OnepupoBaTh NOHATHSAMU: QUTypa, TOUKA, MPSAMasi, yrod,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHHUI
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METOJ0B KypcoB 7—9
KJIACCOB, 00001IeHHE
Y CUCTEMATHU3aLHs
3HaHUM.
[Ipocrenmme
FEOMETPUYECKUE
burypsl u ux
cBoiicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYUH.
TpeyroabHUKH.
[TapannenbHble U
IIEPIICHIUKYJISIPHBIC
IIpsIMBIE.
OKpy>XHOCTb 1 KpYT.
I'eomeTpuueckue
MOCTPOCHUA. YTJIbI
B OKPYKHOCTH.
Bnucanneie u
ONMCaHHBIC
OKPY’KHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
HeThIpEXYyTrOJIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, TPSMOYTOJIbHBIA TPEYTOJIbHUK, MEAUAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTb,
KacaTeJbHas; paBEHCTBO U MoJ100Ke Puryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
NPAMBIX, YTOJI MEXY NPAMBIMU, CAMMETPHUS OTHOCUTEIHHO
TOYKH U MIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YTIIa,
101, IEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOMIAIN
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH M IUIONIAIA KPYTa,
00BEMa MPSMOYTOJILHOTO Mapaljiesienuneaa.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJIMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
NPEACTABJIEHUS TaHHBIX U PEIICHUS 33/1a4, B TOM YHUCIIE

U3 IPpYTUX YYEOHBIX MPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WUTIOCTPALIUIO CBA3EH MEKAY pa3IMYHbIMU YacTSIMHU Kypca.
Bei0upaTh MeTOI 7151 pelIeHUs 3aJa4u.

PemiaTs 3a1a4M 13 NOBCEIHEBHOW KU3HU
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U OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa u
Hayvasa
TPUTOHOMETPHUH.
Pemenne oOmmx
TPEYTrOJIbLHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[TpeobpazoBanus
IUIOCKOCTH.

JIBmxenus. ITogobue.

CummeTpusi.
IInmomans.
Brruucnenue
rororanei. I montagn
o100HBIX uryp.
JlexapToBbI
KOOPJAWHATHI Ha
IIJIOCKOCTH.

BekTopsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

68
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OEAEPAJ/IBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJBbHAA 3AIIMCKA

B coBpeMenHOM 1M(POBOM MUpPE BEPOATHOCTh W CTATUCTUKA MPHUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOUKH 3PCHUS MTPAKTUICCKUX MPUIIOKCHHH, TaK U UX POJTU
B 00pa3oBaHUMU, HEOOXOIMMOM KaXkJI0My 4elnoBeKy. Bo3pactaer umcino mnpodeccuid,
Npy OBIAJACHUHM KOTOPBIMU TpeOyeTcss Xopoimas Oa3oBas TOArOTOBKa B 00JacTH
BEPOSITHOCTH M CTATUCTUKH, TaKas TIOJrOTOBKA BayKHA JIJIS IPOJIOJKEHHSI 00pa30BaHUS U
IS YCTICTITHOM PO ecCHOHAbHOM Kapbephl.

Kax b1l 4eToBeK MOCTOSTHHO PUHUMACT PEIICHUS Ha OCHOBE UMCIOIIMXCS Y HEro
JaHHBIX. A i1 0O0OCHOBAaHHOTO TPHUHSATHS PEIICHHUS B YCIOBUSAX HEIOCTaTKA WIIH
n30bITKAa HHPOpMAIIUM HEOOXOJUMO B TOM 4YHCIE XOpomio cHOopMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIUICHHE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTHh CHOPMHPOBATH Y O0yUAIOITUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B CeOsl B KadyecTBE HEOTHEMIIEMOM
COCTaBIIAIOIICH YMEHHWE BOCIPUHUMATh W KPUTHYECKHM aHAIM3UPOBATh MH(GOPMAIIHIO,
NPE/ICTABIICHHYIO B Pa3IM4YHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
pEeaNbHBIX TMPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHINNE BEPOSTHOCTHBIC
paCYETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MPUHIMIIAMH cOOpa, aHaiu3a U
Npe/CTaBIeHUsT JaHHBIX M3 PA3NTMYHBIX cPep KU3HM OOIIecTBa W TOCYIapcTBa
npuoOiaer oOydJaronuxcss K OOIIECTBEHHBIM HWHTepecaM. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAE€T HABBIKM OpraHU3aldd Iepedbopa W mojacuéra dYucia
BApUAHTOB, B TOM YHCJIE B NPUKIAJHBIX 3a/adyaX. 3HAKOMCTBO C OCHOBAaMU TEOPHUH
rpadoB co3maér MaremMaTHdeckuii (yHIaMeHT a1 (GOpMHpPOBAHHMS KOMIICTCHITUN
B oOmactTu mHpoOpMaTHKU W IU(PPOBBIX TexHONOruid. [IpM H3ydeHUW CTATHCTUKH W
BEPOSITHOCTA OOOTAIIAIOTCS MPEJCTABICHUSI OOyUYaIOIIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0oBaHus, GOpMUPYETCS MOHUMAHUE POJIM CTATUCTHKU KaK
HUCTOYHUKA COIMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C NaHHBIMU MEISIMH B CTPYKType MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTB M CTAaTUCTHKA» OCHOBHOTO 00IIeT0 00pa30BaHUs BBIJCICHBI CICTYIONINE
conepkarenbHOo-MeTonueckne nuHuU: «[IpencraBneHne MaHHBIX W OMHUCATENIbHAS
CTaTHCTHKa», «BeposTHOCTHY, «IneMeHTh KOMOWHATOpUKHN», «BBeneHne B Teopuro
rpadoBy.

Conepxxanne mmann «lIpencraBieHne MaHHBIX W OMHCATENbHASs CTATUCTUKA
CIIYy’KUT OCHOBOM i1 OPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MOpPMALIUEH: OT YTCHUS U
WHTEpHIpeTanui WHGOpPMAIUU, TPEACTABICHHOW B Ta0nWiax, Ha auarpaMMmax H
rpadukax, 10 cOopa, MPEACTABICHAS U aHAIHM3a JAHHBIX C UCTIOJIb30BAaHUEM
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CTaTUCTHUYECKUX XapaKTEepUCTUK CpeAHUX U pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydaromuecsi ydyaTcsli CUMTHIBaTh M HMHTEPIPETUPOBATH JaHHbIC, BbIIBUIATh,
apryMEHTHPOBAaTh U KPUTUKOBATH NPOCTEHUIIME TMIOTE3bl, PAa3MBIILIATH HaJl (pakTOopamu,
BBI3BIBAIOIMMHA HW3MEHYMBOCTb, W OLICHUBAaThb HX BIIMSHUE HAa PacCMATPUBAEMBIE
BEJINYMHBI U ITPOLIECCHI.

NHTyuTHBHOE MNpPEACTABICHUE O CIy4alHOW W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW I U3YYEHMUS
TEOPHUH BEPOSITHOCTEN. BONbIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS], B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu nzyyenun yyeOHOro Kypca oOydaromuecs: 3HaKOMSTCS C MPOCTEUITUMU METOJaMU
BBIUMCIICHUSI BEPOATHOCTEM B CIYYallHBIX D3KCIEPUMEHTaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU HMCXOJAMHU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOIMIMMU CTABUTHh U
pemath Oosee ciokHbIEe 3a7aud. B yueOHBIN Kypc BXOAST HadalbHbIE MPEICTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYy4YarolIMXcs
C MHOYKECTBAMHU M OCHOBHBIMU OMNEPALMSMH HaJ MHOYKECTBAMHU, pacCMaTPUBAIOTCS
OpuUMeEpbl NMPUMEHEHUS [JIs PEIIEHUs 3aJad, a TakKKe HCIOJb30BaHUS B JIPYTHX
MaTeMaTUYEeCKUX KypcaxX U Y4eOHBIX IIpeIMeTax.

B 7-9 knaccax usyuaetcst yueOHbIi Kypc « BeposITHOCTb U CTaTUCTHKA», B KOTOPBIH
BXOIAT paszzaeinsl: «lIpencraBienue gaHHBIX U ONKMCATENIbHASA CTATUCTUKAY,
«BeposTHOCTBY», «1eMeHTbl KOMOMHATOPUKWY», «BBeneHe B Teoputo rpadoBy.

OOmiee yucii0O 4YacoB, PEKOMEHJOBAHHBIX JJsi H3Yy4EHHs Y4YeOHOro Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 4vaca: B 7 kimacce — 34 gaca (1 vac B Hemenio),
B 8 kiacce — 34 yaca (1 gac B Hegenmo), B 9 kimacce — 34 yaca (1 4ac B He1eI0).

COJAEP)KXAHUE OBYYEHHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOMuUIl, Auarpamm, TpaduKoB. 3amoTHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE TUarpaMm (CTOJOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3Bneduenume mHopmanuum U3 auarpamMm U
Ta0JINII, UCTIONH30BAHNE U MHTEPIPETALIUS JaHHBIX.

OnucatenpHasi CTAaTUCTUKA: CpeIHEe apu(pMETHYECKOoe, MeJuaHa, pa3Max,
HanOoJIbIIIee U HAMMEHBIIIEE 3HAUCHUST HAabOopa YMCIOBBIX JaHHBIX. [I[puMepsl ciaydaiiHON
M3MEHYUBOCTH.

CrydaliHbII SKCIIEpUMEHT (OTIBIT) U CiIy4daiiHOe coObITHE. BEpOATHOCTh U YyacToTa.
Ponp ManoBeposITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
Momnera u urpanbHasi KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepinHbl. Yuciao pédep u cymmapHas CTENEHb
BepuinH. [Ipencrasnenue o cBsizHoctH rpada. Lenu u nukiel. [Tyt B rpadax. O6xon
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rpada (diiepoB nyth). llpencraBienue 06 opueHTHUpoBaHHOM Tpade. Pemenue 3agau
C TIOMOIIIBIO TPadoB.

8 KJIIACC

[IpencraBnenne JaHHBIX B BUJE TaOIUII, AUArpamMm, rpadukos.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepanuu HaJl MHOXECTBAMM:
oObeMHEHUE, TepeceveHue, aononHeHne. CBOMCTBa omnepanuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COUETATENBHOE, PACIIPEAEIUTENBHOE, BKIOUEHHU. Vcnobp30Banue
rpauyecKoro MPEICTABICHUS MHOXECTB JJISI ONHMCAHUS PEalbHBIX MPOIECCOB H
SIBJIEHUM, TIPU PEIICHUU 3a]1a4.

N3mepenne paccemBanusd JaHHbIX. Jlucmepcus W CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DneMeHTapHble COOBITUS clydaiiHoro omnbita. CrnydaitHeie coObiTus. BeposTHoCcTH
coObITH. ONBITEI ¢ PAaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU COOBITUAMHU. CrydailHBIHI
BbI0Op. CBSI3b MEXKIYy MaJOBEPOSITHBIMU U TMPAKTUYECKU JOCTOBEPHBIMH COOBITHSMHU
B IIPUPO/ie, OOIIECTBE U HAYKeE.

HepeBo. CBoiicTBa J€peBLEB: €AMHCTBEHHOCTh IYTHU, CYIIECTBOBAHHME BHUCAUYECH
BEPIIMHBI, CBA3b MEXIY YWCIOM BEPIIUH W uucioMm pébep. IlpaBmiio ymHOXEHHUS.
Pemenue 3aay ¢ moMouisio rpados.

[IpotuBomnonoxueie coobiTud. Juarpamma Ditnepa. OO0bequHEHNE U TTepeceyeHe
coopiTuii. HecoBmecTHbie coObiTus. DopMyna CIIOKEHHUs] BEpOSTHOCTEH. Y cCIoBHaS
BepoaTHOCTh. [IpaBuno ymHoxkenus. HesaBucumbie coOwiTus. [lpencraBnenue
JKCIEpPUMEHTAa B BHUIE JepeBa. PelleHWe 3aJady Ha HAXOXKJICHHE BEpPOATHOCTEU
C IOMOIIBIO JE€PEBA CIYYANHOr0 HKCIIEPUMEHTA, JUarpamMm Jiepa.

9 KUIIACC

[IpencraBienue NaHHBIX B BHUJIE TaOJHI], TUarpamm, rpaduKoB, MHTEPIIPETAIUS
JTaHHBIX. YTEeHUE ¥ MOCTPOCHUE TAOJIHII, TUarpaMM, TpauKOB MO PEATbHBIM JaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHuss W YUCIO couyeTaHUi. TpeyroJbHUK
[Tackans. Pemenne 3ama4 ¢ UCIOIB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTh. Ciy4dallHBI  BBIOOpP TOYKH U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepusi MCHBITaHWM 710 mepBoro ycrmexa. Cepus
ucnbiTanuil bepuynnu. BepostHocTi coObITHI B cepuu UCTIBITAHUI bepHyiu.

CnyvailHass BeJlWYMHA W paclpeliefieHHe BeposTHOCTEed. MareMmarnueckoe
oXuaaHue u aucrniepcus. [Ipumepsl MaTteMaTHUeCKOro 0KUAAHUS KaK TEOPETUUECKOTO
CpPEHEro 3HAYECHUs BEIMYMHBI. MaTeMaTU4YECKOE OXKUIAHUE U JUCHEPCUS CIy4alHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCIBITAHUN bepHyImm.

[TousiTie o 3akoHe Oonbiiux yucen. M3mepenue BepoATHOCTEH C MOMOIIbIO YaCTOT.
Ponb v 3HaueHue 3aKoHa OOJIBIIUX YUCE B MPUPOE U OOIIECTBE.

89



denepanpHas padouas nporpamma | Maremaruka. 5-9 kimaccel (0a30BbIii YPOBCHB)
MNPEAMETHBIE PE3YJIBTATDI

[IpeameTHble pe3ynbTaThl OCBOCHHS MPOrpPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yurarh uH(OpManuioo, NpeACTaBICHHY0 B TaOmuuax, Ha JuarpaMmax,
NPENCTaBIATh JaHHbIE B BHJE TaOJML, CTPOUTh JUArpaMMbl (CTOJOUKOBBIE (CTONOYATHIE)
Y KPYTOBBI€) 110 MACCUBAM 3HAYCHU.

OnuceiBaTh 1 UHTEPIIPETUPOBATH PEATbHbIE YMCIIOBBIE JaHHBIE, NMPEACTABICHHbIC
B TabJIMLIax, HA AUarpammax, rpadukax.

Hcnonb3oBaTh A OMMCAHUS TaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CpeHEe
apumeTnieckoe, Me1Mana, HauOoJIbllIee U HAUMEHbIIIee 3HAUYCHHUS, pa3Max.

Mmeth mpeacraBlieHHe O CIy4aHOM M3MEHUMBOCTH Ha MpUMEpax LeH, (PU3MYECKUX
BEJIMYMH, AHTPOIOMETPUYECKUX TAHHBIX, UMETh MPEJCTaBICHUE O CTATUCTHUYECKOU
YCTOWYHUBOCTH.

[IpeameTHbie pe3ynbTaThl OCBOSHHS TMPOTPaMMbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kkjacce:

W3BnekaTe u mpeoOpa3oBbIBaTh MH(DOpPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, MpeCTaBIsATh JaHHBIE B BUJI€ TAOJHII, TUarpaMm, rpauKoB.

OnuchIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKHUX MTOKA3aTENEeH: CPEAHUX 3HAUEHU
U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKIIOHEHHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOIIOICHU .

HaxonuTh BepOSTHOCTH CIIy4allHBIX COOBITHH B OIBITaX, 3HAS BEPOSTHOCTHU
AJIIEMEHTAPHBIX COOBITUM, B TOM YHCIIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSMU.

Ucnonb3oBaTh Trpaduueckue MOJAENU: JEPEeBO CIYYaHOTO OJKCIEPUMEHTA,
quarpamMMebl Didsiepa, YucaoBas npsamasi.

OnepupoBaTh MOHATUSMH: MHOKECTBO, MOJAMHOKECTBO, BBINOIHATH OIEpPALNU
HaJ] MHOKECTBaMH: 00bEIMHEHHE, TIEPECCUCHUE, JOTOTHEHUE, TIEPEUUCIISITh dJIEMEHTHI
MHOKECTB, IPUMEHSITH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe MpeACTaBICHUE MHOXKECTB M CBSI3€d MEXAYy HUMU
JUIS. OMMCAHMS TMPOLECCOB WU SIBICHUW, B TOM YMCJE MPHU PEUICHUM 3adad U3 APYTUX
y4eOHBIX MTPEAMETOB U KYypPCOB.

IIpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
o0ydeHus B 9 KJjacce:

N3Bnekars U mpeoOpa3zoBbiBaTh MUHGOPMALIUIO, MPEACTABICHHYIO B Pa3IUYHBIX
HUCTOYHUKAX B BHUJE TaOJUll, Auarpamm, rpadukoB, MNPEJICTABISITH JaHHBIE B BHJIC
Tabaul, quarpamm, rpadukoB.
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Pemate 3agauM  OpraHM3oBaHHBIM  NEepeOOpPOM  BapUaHTOB, a  TaKKe
C UCIOJIb30BAaHHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnosnp30BaTh onucaTesbHbe XapaKTEPUCTUKU 111 MAaCCUBOB YHCJIOBBIX JAHHBIX,
B TOM YMCJIE CPEIHUE 3HAYECHUS U MEPBl PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHU M YacTOThl COOBITUS, B TOM YHUCIE TMOJb3YSICh
pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HaOIIOEHU .

HaxoauTe BEpOSTHOCTH CIy4YyalHBIX COOBITUM B U3YUYEHHBIX OMNBITAX, B TOM YHUCIE
B OIBITaX C PAaBHOBO3MOXKHBIMU 3JEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCHBITAHUM
110 TIEpBOI0 yCIexa, B CEpUsAX UCIBITAaHUNU bepHysuin.

Nmets npeacrasiieHue O CIIydalHOM BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEM.

Nmers mnpencraBieHrMe O 3aKOHE OOJIBIIMX YHCENI KaK O [MPOSIBICHUU

3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN

B PUPO/JIE U OOIIIECTBE.
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TEMATUYECKOE IIVIAHUPOBAHUE

7 KJIIACC
HaumenoBanue paznena  |KonmuectBo OCHOBHOE co/iepKAHUE OCHOBHBIE BUJIBI ICSITEIHLHOCTH 00YUYaIOIINXCS
(Tembl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 [IpencraBnenue naHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS

B Tabymmax. [IpakTudeckue
BBIYHCJICHHS TO TaOJUYHBIM
JTaHHBIM. VI3BJICUCHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHyeckas
paboTta «Tabmuipny.
I'paduueckoe
MpeNCTaBiIeHUe JTaHHbBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJOUYATHIX)
nrarpamm. UrteHue u
MOCTPOCHHE UArpamMM.
[Tpumeps! nemorpadudeckux
JUarpaMM.

[IpakTuyeckas pabora
«JlmarpaMmMbD»

CTaTHCTHYCCKHUX JaHHBIX M YHUCJIOBBIX MacCCHBOB
C MTOMOIIBIO TAOJIHII ¥ TUArPaMM C UCTIOIh30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (eMorpaduuecKue
JTAaHHBIC, POU3BOACTBO MPOMBIIIJICHHOHN U
CEIbCKOXO3SIMCTBEHHON TPOAYKIUK, OONICCTBEHHBIC
Y TIPUPOJIHBIC SBIICHHS).

M3y4aTh MeTOABI PabOTH C TAOJHYHBIMHU U
rpadUIECKUMU TPEACTABICHUSIMU JTaHHBIX

C TIOMOIIIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHast CTAaTUCTHKA

Yucnoseie Habopwl. CpenHee
apupMeTHIeCcKoe.
Menuana 4nciioBoro Habopa.

OcBauBaTh NOHSATHSA . YUCIIOBOM HAOOp, Mepa
LHEHTPaIbHON TEeHACHIMYU (Mepa UEHTPA), B TOM YHCIIE
cpeanee apupMETHIECKOE, MEIHaHa.
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Y CcTOMYUBOCTh MEUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaUCHU.
Hawnbobliiee 1 HanMeHbIIIEES
3HAQYEHUS] YUCIOBOrO Habopa.
Pa3zmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpenHero apupMeTUYeCcKoro 1 Meuanel. Pemartp
3a/1a4u.

N3y4yaTs cBOMCTBA CPEAHUX, B TOM YHCIIE

C IOMOUIBIO HU(POBBIX PECYPCOB, B XO/E
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HANOOJIbIIEE U HAUMEHBLIEE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pematp 3axaum Ha BEIOOP criocoOa onucaHus
JAHHBIX B COOTBETCTBHUHM C MMPUPOJION JAHHBIX U
LEIAMU UCCIIEIOBAHUS

CHy‘I&ﬁH&fI N3MCHYNBOCTD

CnydaiiHast ©I3MEHYMBOCTD
(mpumepsr). YactoTa
3HAYEHUI B MACCUBE
Ia"HbIX. [ pynnupoBka.
['uctorpammsi.
[TpakTrueckas paboTa
«CryyaiiHasi U3MEHYUBOCTb

OcBauBaTh NOHATHSA. YACTOTA 3HAYCHUN B MacCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOTpaMMa.
CtpouTh 1 aHAJIM3UPOBATH THCTOTPAMMBI,
noAOUPATH MOJAXOAIINHN IIar TPYIITUPOBKH.
OcBauBaTh rpaduueckre MpeaCTaBICHUS Pa3HBIX
BUJIOB CITY4YallHOM U3MEHYHBOCTH, B TOM YHCJIE

C IMIOMOIIIBIO ITU(POBBIX PECYPCOB, B X0
MPAKTUIECKON pabOoThI

Brenenue B Teopuro rpadoB

I'pad, Bepiruna, pedpo.
[IpencraBienue 3agauun

¢ momomipio rpada. CreneHnb
(BaJICHTHOCTH) BEPIIUHBI.
Yucno pébep u cymmapHas
CTerneHp BepiuH. Llensb u

OcBauBaTth noHATHS: Tpad, BepiuHa rpada, pedpo
rpada, cTerneHp (BaIECHTHOCTh BEPIIIHUHBI ), TIETIh U
LUKIL

OcBauBaTh NOHATHSI: TYTh B rpade, SUIepoB MyTh,
00xo1 rpada, opueHTUPOBAaHHBIN Tpad.

PemiaTh 321241 Ha TOMCK CyMMBI CTEIIEHEN BEPILIMH
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nuki. [lyts B rpade.

[IpencraBieHue o CBA3HOCTH

rpada. O6xox rpada
(HIIEpOB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha MOUCK 00xoja rpada, Ha MOUCK My Tei

B OPUEHTHPOBAHHBIX Ipadax.

OcBanBath cnoco0bI NPEJCTABICHUS 3a7ad U3 Kypca
anreOppl, TEOMETPUHN, TEOPUH BEPOATHOCTEH, APYTUX
IPEIMETOB C MOMOIIBIO IPaoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIHOHATHHBIE
COOTBETCTBHSI) HA IpUMEpax

BeposTHOCTB 1 4acToTa
CITy4alHOT'O COOBITHS

CityyaiiHbIil ONIBIT U
ClIy4yaiiHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobbITUs. Poib
MaJIOBEPOSITHBIX U
MPaKTUYECKU IOCTOBEPHBIX
cOOBITHI B IpUpOJIE U

B 0011ecTBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU
BEPOSITHOCTEU.
[IpakTuyeckas pabora

«Yacrora BBIIIAJICHUA OPJIa»

OcBanBaTh NOHATHSA: CIYYANHBIN ONBIT U
Clly4aifHOe COOBITHE, MAJIOBEPOATHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

M3y4yaTh 3HaUUMOCTb MaJOBEPOSTHBIX COOBITUH

B IIPUPOJI€ U OOIIECTBE HA BAXKHBIX IIPUMEpPaX
(aBapuu, HECUACTHBIE CITy4aH, 3aIIUTa IEPCOHATBHOM
uH(pOopMaIy, nepeaadya JaHHbIX).

N3y4aTs poJib KIIACCUYECKUX BEPOATHOCTHBIX
MoJieNiel (MOHeTa, UrpajbHas KOCTh) B TEOPUHU
BEPOSITHOCTEU.

HabaronaTh ¥ U3y4aTh 4acTOTY COOBITHI B POCTHIX
HKCHEPUMEHTaX, B TOM YHCIIE C MIOMOIIBI0 IIU(PPOBBIX
peCypCoB, B X0/ TPAKTUYECKON padOTHI

O0o0611IEHNE,
CHCTEMATH3aIUs 3HAHUU

[IpencraBineHune JaHHBIX.
OmnucarenbHas CTaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH N3y4YEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTp 3agqa4u Ha NpEeACTaBICHNUE U OMMCAHUE
JAHHBIX C MOMOIIBI0 M3YUYEHHBIX XaPAKTEPUCTHK.
OO0cyxkaaTh NpUMepbI CITYYalHBIX COOBITHIA,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, UX POJIA B IPUPOJIE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KUIIACC
HaumenoBanue pasnena  |KomudectBo OcCHOBHOE cO/iepKaAHUE OCHOBHBIE BUJIBI ICSITEIBHOCTH 00YYaIOIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHME KypCa 4 [IpencraBienue TaHHBIX. I1oBTOPATHL N3yYEHHOE U BBICTPAUBATH CUCTEMY

7 Kl1acca

OnucarenbHasi CTATUCTHKA.
CnyyaiiHasi ”3BMEHYUBOCTb.

Cpennue yucnoBoro Habopa.

Crnygaitabie cOOBITHS.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAa U UTpajbHas KOCTh

3HaAHUH.

Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMOUIBIO U3YYECHHBIX XapaKTEPUCTHUK.
Pemarsb 3a1aun Ha peICTaBICHUE TPYIITIMPOBAHHBIX
JTAHHBIX U OIUCAHUE CITYYaWHON U3MEHYHUBOCTH.
Pemats 3a1auun Ha ONpEIEICHUE YACTOTHI
CITy4alHBIX COOBITUH, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUI, MaJIOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIYYalHBIX COOBITHH, MX
pOJY B IIPUPOJIE U KUZHU YEITOBEKA

PaccenBanne manHBIX

OnucarenpHasg CTaTUCTUKA.

Otkionenus. Jucnepcus
YHUCJIOBOTO Habopa.
CraHgapTHOE OTKIOHEHHE
YHCJIOBOTO Habopa.
Jlnarpammebl paccenBaHus

OcBanBaThb NOHATHS: JUCIICPCHA U CTAHIapTHOC
OTKJIOHCHHC, UCIIOJIB30BATb OTH XaPAKTCPUCTUKHU
JIsL OIIMCaHUs paCCCHUBAaHUA NaHHBIX.

BBIIIBI/IFaTL runoTe3nl 00 OTCYTCTBHH HJIN HAJTUYIHNH
CBA3H I10 AuarpaMmam paCcCCrBaHUs].

CTpOHTb AruarpaMmbl paCCCUBaHUsA 110 KMCIOIIUMCA
AdaHHBbIM, B TOM 4YHCJIC C IIOMOIIbIO KOMITIBIOTCPA
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MHoOXkecTBa

MHO0XeCTBO, OJIMHOXKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpEeCeUCHuE,
JOTIOJTHEHUE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
NEepPEeMECTHUTEIBHOE,
coueTaTeNbHOE,
pacrnpenenuTenbHoe,
BKITFOUCHHSI.

I'paduueckoe
pe/ICTaBICHNE

MHO>KECTB

OcBauBaTh NOHATHUS. MHOKECTBO, JIEMEHT
MHOECTBA, IIOJAMHOXKECTBO.

BbInoJHATH ONepanMu HaJl MHOKECTBAMU:
00BbEIMHEHUE, IEPECEUCHUE, TOTIOTHEHHE.
Hcnonb30BaTh CBOKCTBA: IEPEMECTUTEIBHOE,
COYETATENIBHOE, PACIIPEAEIUTEIBHOE, BKIIIOUCHUS.
Hcnouab3oBaTh rpaduueckoe NpeacTaBicHue
MHOYECTB IPU OMMCAHUH PEATBHBIX IIPOLIECCOB U
SIBIICHUM, TIPY PEIICHUU 3a/1a4 U3 IPYTUX yUeOHbIX
IPEAMETOB U KYpCOB

BeposTHOCTh Cy4yalnHOTo
COOBITHS

DneMeHTapHbIE COOBITHS.
Crny4aiiHbie COOBITHS.
biaronpusgrcTByromme
AJIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OmBITHI ¢ pABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSIMH.
CrydaiiHbIil BEIOOD.
[TpakTuyeckas pabora
«OnBITHI

C PaBHOBO3MOXHBIMH

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
OJTaronmpHUATCTBYIOMIMX AJIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXHBIE dJIEMEHTApPHBIE COOBITHS.
Pemats 3a1aun HA BBIYMCIICHUE BEPOATHOCTEMN
COOBITHIA TTO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CJIy4alHOTO OMbITA.

PemaTh 321241 Ha BHIYMCICHUE BEPOSTHOCTEH
COOBITHI B OIBITAX C PABHOBO3MOXHBIMH
DJIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIC

C TTIOMOTIIBIO KOMITHIOTEPA.
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AIIEMEHTAPHBIMU
COOBITUSIMU

IIpoBOAUTH M U3YYATh ONBITHI

C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU
(c UCTI0B30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
IpYTUX Mojieielt) B X0€ MPaKTUIEeCKOW paboThl

Brenenue B Teopuio rpados

Hepeo. CBoiicTBa nepeBa:
€MHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPILHHBI, CBA3b MEXKITY
YUCJIOM BEPIIUH U YUCIOM
pé6ep. IlpaBuno ymMHOXEHUS

OcBauBaTh NOHSITHSA JIEPEBO Kak rpad O6e3 1uKIa,
BUCsTUasl BEpIIMHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, ANAMETp JepeBa.

M3yuath cBoiicTBa jJepeBa: CYIIECTBOBAHWE BHCAYEH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMH, CBS3b MKy YHCIIOM BEPIIUH M YHUCIIOM
péoep.

PemaTp 3a1aum Ha MTOVCK U TIEPEYHCIICHUE ITyTEH

B JicpeBe, OIpeIeNiCHIe YUCiia BepPIIUH Win pédep

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIC

C MPUMEHEHHEM IPaBUIIa YMHOKEHUS

Cny4aitHpie COOBITHS

[TpoTHUBOIIONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OO0benuHeHNE U TIEpeceueHHe
coObITHii. HecoBmecTHbIE
coObrTusi. @opmyia
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuinO yMHOXEHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSTHOCTh. HezaBucrumbIe

OcBauBaTh NOHATHSI: B3aUMHO TIPOTHUBOITOJIOKHBIC
COOBITHS, OTIepaIliy HaJl COOBITUAMHU, OOBETMHEHUE U
nepecedeHue coobITUH, Tuarpamma Jinepa (Dinepa—
BenHa), cOoBMECTHBIE M1 HECOBMECTHBIE COOBITHSI.
H3yuaThb TeopeMbl O BEPOSTHOCTH O0BEANHEHUS

ABYX COOBITHI ((OPMYIBI CIOKEHUS BEPOSTHOCTEN).
Pematsb 3a1a4un, B TOM YUCJI€ TEKCTOBBIE 3a]1a4U

Ha OMpeJIeJICHHE BEPOATHOCTEN 00BEIMHEHUS U

98




denepanpHas pabouas nmporpamma | Maremaruka. 5-9 kiaccel (6a30BbIli ypOBEHB)

coosiTus. [IpencraBienue
CIly4allHOT'0 HKCIEPUMEHTA
B BHJIE JIEpEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsIMOii, tuarpamm Ditniepa, GOpMyJIbl CIOKEHUS
BEPOSATHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSATHOCTEH, YCIOBHASA BEPOATHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIy4YailHOTO OIbITA.

M3yuats cBoiicTBa (onpeneneHus) He3aBUCHMbIX
COOBITHIA.

PemaTs 3a1a4M Ha OIIpeIeJICHUE U UCTI0JIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

PemaTe 3a1a4u Ha IOUCK BEPOSATHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa

O06o061enue,
CHUCTEMAaTH3aIUs 3HAHUU

[IpencraBienue TaHHBIX.
OmnucarenbHas CTaTUCTHKA.
I'padsl. BepostHOCTH
CIIy4aHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IIoBTOPSATH N3YYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3aga4u Ha IpeCTaBICHUE U OMMMCAHUE
JAHHBIX C TOMOIIBI0 U3YUYCHHBIX XapaKTEPUCTHK.
PemaTth 3a1a4u ¢ npuMeHeHneM rpados.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITUS 11O BEPOSITHOCTSAM
AJIIEMEHTAPHBIX COOBITHH, B TOM YHCJIC B OIBITAX

C PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEeAMHEHUS U TIEPECEUCHUS] COOBITHH, B TOM YHCIIC
HE3aBHCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MPEJCTABICHUN U IEPEBA CIIYYAHHOT'O OIIBITA.
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Pematp 3a1a4um Ha iepedncIeHUE KOMOUHAIIHMA
(ducna rnepecTaHoBOK, YKHCIJIa COUETAHUM ),

Ha HaXO0XK/I€HHE BEPOATHOCTEN COOBITHI C
NPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C MCMOJIb30BaHUEM TpeyronbHuka [Tackamns

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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HaumenoBanue pasznena
(Tembl) Kypca

KonnuectBo
YacoB

OCHOBHOE cozepKaHue

OCHOBHEIC BUOBI ACATCIBHOCTU 06yqa}01unxcsl

[ToBTOpEHUE Kypca
8 Kkiacca

4

[IpencraBnenue qaHHBIX.
OmnucarenbHas CTATUCTHKA.
Omnepanuu Hag COOBITHUSAMHU.
He3aBucuMocTh cOOBITHI

IHoBTOPATH N3YUYEHHOE U BLICTPAUBATH CHCTEMY
3HaAHUH.

PemaTh 3aga4mn Ha NIPE/ICTABICHUE U ONUCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKIEHUE BEPOSITHOCTEM
00BEIMHEHUSI U TIEPECEeUEHUs COOBITUI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM T'padUUECKUX
MPEICTABJICHUN U JIEPEBA CIIyYANHOTO OIbITA.
PemaTth 3a1a4u Ha TIEpeYHCIICHIE KOMOUHAIIAIMA
(uncia mepecTaHoOBOK, YMCIa COYETAHUM),

Ha HaXO0XJICHUE BEPOSITHOCTEH COOBITHI

C MpUMEHEHHUEM KOMOUHATOPUKH, B TOM YU CJIE

C UCMOJIb30BaHUEM TpeyroibHuka [Tackamns

DneMeHThl KOMOMHATOPUKHU

[TepecranoBku. dakropuar.
CoueraHus ¥ 4UCIIO
couyetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Brrunciienne
BEPOSITHOCTEN

C UCITOJIb30BaHUEM

OcBauBaTh NOHATHSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIIOpsIIOYeHHAs 1apa, Tpoiika 00HEKTOB,
MEPECTaHOBKA, (haKTOpHAI YUCIIA, COYETAHHE, YUCIIO
COYETaHU, TpeyroJapHukK llackans.

Pemiate 3aga4M Ha MepeydUCIICHHE YIOPSAIOYEHHBIX
nap, TPOEK, IEPEYUCIICHUE IEPECTAHOBOK

Y COUYETAHUN IIEMEHTOB Pa3JIMYHBIX MHOKECTB.
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KOMOUMHATOPHBIX (DYHKIHA
AIEKTPOHHBIX TAOIUI»

PemaTh 3a1a4u Ha MPUMEHEHUE YHACIIA COYCTAHUM

B anredpe (CoKpaléHHOe YMHOXKEHNEe, OUHOM
HproToHa).

PemaTh, npuMeHsisi KOMOMHATOPHKY, 33/1a4l

Ha BBIYHCJICHHE BEPOSTHOCTEH, B TOM YHUCIIE C TOMOIIIBIO
DJICKTPOHHBIX TAOJUI] B X0/I¢ IPAKTHICCKON pabOThI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTD

I'eomeTrpuueckas
BEpPOATHOCTh. CydailHbIi
BBIOOD TOYKHU U3 QPUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaThb NOHATHE FCOMeTpH‘ICCKOﬁ BCPOATHOCTHU.
Pematnb 3aJla4M Ha HaXOXICHHC BepOSITHOCTef/i

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIbHUKA, KpyTa, OTPC3Ka UJIN AYTHU
OKPYKHOCTH, HUCJIOBOT'O IIPOMCIKYTKA

Hcneitanusa bepryum

HcneiTanue. Ycnex u
Heyznadya. Cepusi MCIBITaHUM
110 TIEPBOTO ycHexa.
Hcneiranusa bepryim.
BepositHOCTH COOBITHI

B CEPUU UCIIBITAHUI
bepnynnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnymnny»

OcBauBaTh MOHATHS: UCTIBITAHUE, FTIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
UCIIBITAHU, HACTYIJIEHHUE MEPBOTO ycIexa
(Heynaum), cepus ucnbiTanuii bepuyim.
Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
COOBITUI B CEpUM UCTIBITAHUH JIO TIEPBOTO yCIIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
r€OMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUN
bepnyin, Ha HAX0XKAEHUE BEPOSATHOCTH
ONPEeAEIEHHOIO YUCIA YCIIEXOB B CEPUU UCIIBITAHUM
bepnynu.

N3y4yaTh B X0[1€ NPAKTUYECKON PadOTHI,
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B TOM YHCJI€ C TOMOUIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnyinu

CiyvaiiHasi BeTM4rHA

CnyyvaiiHas BeIWYMHA U
pacrpeneneHue
BEPOSATHOCTEH.
MaremaTuueckoe 0KUIaHue
U IACTIEPCUs CIIyYalHOU
BeJIMUMHBI. [TpumMepsl
MaTeMaTHYeCKOr0 OKHUIaHU
KaK TEOPETHYECKOTO
CpEHEero 3HaYeHUsI
BEJINYMHBI.

[TonsiTue o 3aKoHe OOIBIINX
yucell. M3zmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
qyactoT. [IpumeHeHune 3akoHa
OOJIBIINX YHCET

OcBoNTH MOHATHA. CIyyallHas BEIMYMHA, 3HAUCHUE
CJIy4aliHOM BEJIMYMHBI, pACIIPEACIICHUE
BEPOSATHOCTEH.

M3yuats 1 00Cy:kAaTH IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACEJIEHNUs, IPyTHe
M3MEHUYMBBIE BEIMUMHBI, PACCMATPUBABIIINECS

B KypC€ CTaTUCTHKHU ), MOJEIbHBIX CIyYaiiHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaliHbIMHU OIBITAMU
(OpocaHKe MOHETBI, UTPAIBHOM KOCTH, CO CITy4YaliHbIM
BBIOOPOM U T. II.).

OcBauBaTh NMOHATHSA. MAaTEMaTHYECKOE OXKUIAHUE
CJIy4alHOM BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCUS CTyYalHON BEIIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIOBOTO Habopa.

PemiaTs 3a1a4M Ha BBIYHUCIIEHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CIIy4YalHOU
BEJIMYKMHBI 110 33JaHHOMY PacCIpeIeIICHUIO, B TOM
YUCIIe 3371a4, CBS3aHHBIX CO CTPAXOBAaHUEM U
JOTEPESMH.

3HAKOMHMTBHCS C MATEMAaTUYECKUM OXKUJAHUEM U
JIACTIEPCUEN HEKOTOPBIX PACIPENECICHNUM, B TOM
YHUCJIE pacupeaeIeHUs CTy4alHOW BETUYUHBI «YHUCII0
YCIIEXOB» B CEPUU HUCHBbITaHUN bepHym.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBbIX OIBITAX KAaK CIy4YaHYIO BEIUUHHY.
3HAKOMUTBCS C 3aKOHOM OOJIBINIKX uncel (B popme
bepnyiamn): npu 60JIbLIOM YKCIIE ONBITOB YaCTOTa
cOOBITHSI OJIM3KA K €r0 BEPOSTHOCTH.

Pemarts 3a1a4um Ha HU3MEpEeHHE BEPOSATHOCTEH

C MOMoIIbI0 YyacToT. QO0CyxkAaTh POJIb 3aKOHA
0OJBIINX YKCeT B 000CHOBAaHUM YaCTOTHOTO METO/1a
U3MEpPEHHUS BEPOSTHOCTEM.

OO0cy:xnaTh 3aKOH OOJIBIINX YMCEN KaK MPOSBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIMX YUCEI B IPUPOJIE U
B )KU3HU YeJIOBEKA

O0600611eH1Ee, KOHTPOJIH 10 [IpencraBneHue qaHHBIX. IHoBTOPSATH N3YUYEHHOE U BLICTPAUBATH CHCTEMY
OnucarenbHasi CTATUCTHKA. 3HAHUH.
BeposiTHOCTH CiydaitHOTO PemaTp 3aga4n Ha IpeICTABICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JTAaHHBIX.
KomOuHaTopuku. CiydaiiHbie PemaTp 3a1aumn Ha HAXOXKJICHUE BEPOSITHOCTEM
BCJIMYHMHBI M paCHPCACICHUA COOBITHI, B TOM YHUCJIC B OIBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMM,
BEPOSTHOCTEH OOBCAMHEHHUS B TICPECCUCHUS
COOBITHH, BBIYUCIISATH BEPOATHOCTH B OMBITAX
C CEpUSIMH CIIyYalHBIX UCIBITAHUN
OBIIEE KOJIMYECTBO 34

JACOB I10 [IPO'PAMME
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