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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o Marematuke s oOydarommxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nmporpamme mo MareMaTUKE YYTEHBI MJIEU U TOJIOKEHUS
Konnenmuu pa3Butusi MaTeMaTHIeCKOTO oOpa3oBanus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTHKU SBIAIOTCS GyHAAMEHTAIbHBIE CTPYKTYPhI HAILIETO MUPA —
IPOCTPAaHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHbIC OTHOILIEHUS (OT MPOCTEHIIHNX,
YCBAaMBAEMBIX B HEIMOCPEJICTBEHHOM OIBITE, O JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIATHBIX UJiel). MaTeMaTtnyeckrue 3HaHus 00ecrednBatoT
NOHUMAaHUE TMPHUHIMIIOB YCTPOMCTBA W HCIIOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE U UHTEPHIPETALUIO  COIUAIBHOM, HKOHOMHYECKOW, TMOJUTUYECKON
uH(pOpMaIK, Nal0T BO3MOXKHOCTH BBIMIOJNHATH PAcdy€Thl M COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (OPMYJIbI, BIAJIETh MPAKTUICCKUMU TPUEMAMU F€OMETPUUECKHIX
U3MEpPEHU M TMOCTPOCHUM, YUTaTh WHGOPMAIIUIO, MPEJCTaBICHHYIO B BHJIe TaOIUII,
quarpaMM M rpaUKOB, KUTh B YCIOBUSX HEOMPENEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITUH.

N3yuenne matematuku GOpMHUPYET y 00YYAIOIIUXCS MAaTEMaTHYECKUN CTHUIIb
MBIILJICHUS, TTPOSBIISIIOIINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. OOyyaromuecs
OCBAMBAIOT TaKUE€ MPUEMBI U  METOJbI MBIIUICHUS, KaK HWHIYKIUS € JCTyKIus,
000011IeHNE 1 KOHKPETU3AIMsI, aHAIN3 U CUHTE3, Kilaccu(uKaius U cucTeMaTH3allus,
abctparupoBanue 1 aHajgorus. OObEeKThl MATEMATHUECKIX YMO3AKITFOUSHHH, TIPaBUIIa KX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpabOTKE yMEeHHS (POpMYyJIHPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXKICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. V3yueHne MareMaTuku oOecreunBacT
dbopMHpOBaHKE AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJICHUS M BOCIIUTAHUE YMEHHM
JCMCTBOBATh 10 3aJlaHHBIM  QJTOPUTMaM, COBEPIICHCTBOBATH  HM3BECTHBIE W
KOHCTPYHPOBATh HOBBIC. B mporiecce pemeHus 3a1ad — OCHOBOM Y4eOHOM eI TEIbHOCTH
Ha ypoKax MaTEMaTUKH — Pa3BUBAIOTCS TBOPUECKAs U IPUKIIAHASI CTOPOHBI MBIIILJICHUS.
OOyuenue maTemMaTHKe Aa€T BO3MOXXHOCTHh Pa3BUBATh Y 00OYYarONIUXCsl TOUYHYIO,
parMoOHAIBHYI0 U WHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJIee TOAXOSIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpaduyecKue CpeiCTBa JUIsl BBIPAKEHHUS CYXKIACHUN U
HaTJISTHOTO WX TPECTABIICHU.

[Ipn m3ydeHUM MaTeMaTUKU OCYIIECTBISIETCA OOINee 3HAKOMCTBO C METOJIAMH
MO3HAHUS JICHCTBUTEILHOCTH, TIPEJICTABIICHUSIMH O TIPEAMETE M METOJIaX MaTEMaTHKH,
WX OTJIMYUHU OT METOJIOB IPYTHX €CTECTBCHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUS MaTEMAaTHUKH JIJIs1 PEIICHUS HAYYHBIX Y TIPHUKJIQIHBIX 3a/1a4.



[IpuoputeTHpiMu 1eMsIMU OOy4eHHUS MaTeMaTuke B 5—9 Kiaccax SBISIOTCA:
(dbopMUpOBaHHME IIEHTPAIBHBIX MAaTEMAaTUYECKUX TOHSTUNA (YMCIO, BEIUYMHA,
reoMerpuyeckas (urypa, nepemMeHHasi, BEpPOATHOCTb, (YHKIHMSA), 00eCHeUMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHus 00ydarOmInuXCs;
MOJIBEICHHE OOYy4YaloIMUXCsi Ha JIOCTYMHOM [JIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KAIOIIEro MUpa, MOHUMAaHUE MAaTEMaTUKH KaK 4acTu
o011e#l KyJIbTyphl YEIIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydaronuxcs,
MO3HABATENIbHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBIIUICHUS,
MHTEpeca K U3YyUEHUI0 MaTEMATHKUY;

(dopmupoBaHrue (PYHKIIMOHAJIBHOM MaTE€MaTUYeCKOW TPAMOTHOCTH: YMEHUS
pacno3HaBaTh MNPOSIBICHUS MATEMAaTHUYECKUX TMOHATHUNA, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEaJbHBIX >KM3HEHHBIX CUTYallMsIX M TMPU HU3YYEHUU JIPYTUX YYE€OHBIX MPEIMETOB,
NPOSIBJICHHS] 3aBUCHUMOCTE W 3aKOHOMEpPHOCTEH, (OPMyIHpOBAaTh KX Ha S3bIKE
MaTeMaTUKH W CO3/1aBaTh MaTEMaTUYECKUE MOJIENH, IPUMEHSATh OCBOCHHBIM
MaTeMaTUYeCKU  ammapaT Il pelieHusT MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYyUYEHHBIE PE3YJIbTaTHI.

OcHOBHBIE TUHUU COJIEP>KAHMS POTPAMMBI 0 MaTeMaTuke B 9—9 kiaccax: «Hucna
U BBIUKCIEHUS», «Anredpa» («AnreOpanyeckre BbIPAKECHUS», «YpPaBHEHUS H
HepaBeHCTBa), «DyHk1um», «I'eometpus» («I'eoMeTpruueckue GUrypsl U UX CBOMCTBAY,
«3Mepenne TreoMeTpUYECKUX BEIUYUH»), «BeposSTHOCTh W CTaTHCTHKa». J[aHHBIC
JIMHUYU Pa3BUBAIOTCS MapaliebHO, KaXKJasi B COOTBETCTBUMU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTroOil, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUU.

ConepxaHue nMporpaMMbl M0 MaTeMaTUKe, paclpeAes€éHHOe M0 TrojlaM 00y4YeHus,
CTPYKTYPUPOBAHO TakMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPHHIMIHAIbHBIM
BOIlpocaM  oOydwaromyecss  oOpamiaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAQJICHUE
MaTEMaTUYECKUMH TOHATHUSIMA M HaBbIKAMHU OCYIIECTBIISUIOCH IOCIEAOBATENIBHO U
NOCTyNaTeNbHO, C COOJIOJCHHUEM TMPUHIUIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OONIyI0 CHCTEMY MAaTE€MaTHYECKUX NPECTaBICHUN OO0y4arouiuxcs,
pacuupsis v yriryossis e€, oopa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTemaTuka sIBIsieTCS 00sA3aTeNbHBIM y4eOHbIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOmiero obpasoBanus. B 5-9 knmaccax maremaruka
TPaJIUIIMOHHO U3yYaeTCs B paMKaXx CIEAYIOIIUX YYEOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Maremarukay, B /-9 kiaccax — KypcoB «Anredpay (BKIOYas AJI€MEHThI CTATUCTUKH U
Teopun BeposaTHocTe) u «l'eomerpusi». IlporpamMmmoili mo maTeMaTHKe BBOIUTCS
CaMOCTOSITENIbHBIN yueOHBINH Kypc «BeposTHOCTh U CTaTUCTHKAY.

OO1iee yMcIO YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YEHHUs MaTeMaTuku (0a30BbIil
YpPOBEHb) Ha YpPOBHE OCHOBHOTO 00ImIero oOpaszoBaHusi, — 952 yaca: B 5 kiacce —
170 uacos (5 yacoB B Hefelno), B 6 kiacce — 170 gacos (5 yacoB B Hefielno0), B 7 Kiacce —
204 ygaca (6 yacoB B Hejient0), B 8 kiacce — 204 yaca (6 4acoB B HeJeI0), B 9 Kitacce —
204 gaca (6 yacoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBbI
IO MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuenne matreMaTHUKHd Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HaIPaBICHO
Ha JIOCTH)KEHHE OOYyYalolMMHUCS JMYHOCTHBIX, METANpeIMETHhIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YyJIbTATOB OCBOCHHUS yUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  IpOrpaMMbl IO  MaTeMaTHKe
XapaKTEPUIYOTCH:

1) maTpuoTHYecKoe BOCIIMTAHHE:

MPOSIBJIEHUEM HMHTEpPECa K MPOUUIOMY M HACTOSIIEMY POCCHUHCKONM MaTE€MaTHKH,
[IEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSIM POCCUUCKHX MATEMATHKOB M POCCHMCKOU
MAaTEMATUYECKON IIKOJIbI, K MCHOJB30BAHUIO ITHUX JOCTHUKECHHN B JPYTMX HayKax H
MIPUKIIAIHBIX cdhepax;

2) TpaIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00S3aHHOCTEN TpaXkIaHNHA U pealn3alyu ero mnpas,
OpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYD, SIBACHUH, IPOLEIYp IPa’KIaHCKOI0 00111ecTBa (HarpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO STHYECKMX MpOOJIeM, CBSI3aHHBIX C MPAKTHUECKUM
NPUMEHEHUEM JOCTH)KEHHM HAyKd, OCO3HAaHUEM Ba)XKHOCTU MOPAIbHO-3TUYECKUX
IPUHIUIIOB B AESITEIIBHOCTH YUYEHOTO;

3) Tpy/i0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE ydYaCTHE B PELICHUM MPAKTUYECKUX  3a7ay
MaTEeMaTHYeCKOM  HAMpaBIIEHHOCTH, OCO3HAaHHEM BaXXHOCTH  MaTeMaTHYeCKOTO
0o0pa3oBaHMsl Ha TMPOTHKEHUH BCEH KU3HMU I YCHEMHOW MpodecCuoHaNbHON
NESATENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHWEM WHIUBUAYAJIbHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IIJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCTIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJILHOMY M OCTETUYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3aJad, pEIICHWH, pacCYXICHWI, YMEHHUIO BHIETH
MaTeMaTH4eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO IO3HAHUSI:

OpHMEHTALMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX IIPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS UEJOBEKa, NPUPOJIBI U OOIecTBa,
NOHMMAaHHUEM MAaTEMaTU4YECKOW HAyKU KakK cepbl 4eTOBEUECKON IeATENbHOCTH, 3TAIIOB
€€ pa3sBUTUSA W 3HAYMMOCTH JUI DPa3BUTUS LMBWIM3ALMM, OBJIAJECHHUEM SI3BIKOM
MaTeéMaTUKM M MaTeMaTH4YeCKOHW KyJbTYpOM KaK CpEICTBOM IIO3HAHMUS MU,



OBJIaJJCHUEM HpOCTCﬁHIHMH HaBbIKaMH I/ICCJ'IGI[OBaTeJ'IBCKOI\/'I ACATCIbHOCTH,

6) puzumueckoe BocnuTanme, GopmMUpOBaHME  KYJLTYPbl  3[0pPOBbSI W
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KU3HU (370pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM
3aHATUHN U OTABIXA, pEryJsipHast (U3NUECcKas aKTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA
pednekcun, NMPU3HAHMEM CBOETO MpaBa Ha OMMOKY U TaKOTo K€ IpaBa JIpyroro
YeJI0BEKa;

7) 3K0JIOTHYECKO€E BOCTIHTAHHE:

OpUEHTallMed Ha MPUMEHEHHWE MaTeMaTHUYEeCKUX 3HAHWM JUIsl peIIeHHs 3ajiad
B 00JIaCTH COXPAaHHOCTH OKpYKaloUIeH Cpe/ibl, TIIaHUPOBAHUS MTOCTYNKOB U OIICHKU UX
BO3MOXXHBIX TIOCJHEACTBUM [JIi OKpY)KAaroued Cpeabl, OCO3HAHUEM TJI00AIHLHOTO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX pelIeHus;

8) amanTanusi K A3MEeHAIOIMMCS YCJIOBHSIM COHAILHOM ¥ MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICUCTBHSM B YCJIOBHSIX HEONPEICIEHHOCTH, TTOBBIIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITeIbHOCTh, B TOM YHCIE YMEHUE
YUUTBCS Y APYTUX JIOACH, TPHOOpPETaTh B COBMECTHOM JEATEIHPHOCTH HOBBIC 3HAHMS,
HABBIKA U KOMITETCHIIMH U3 OIIBITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIie POPMYIHPOBATH
U7, TIOHATHS, TUTIOTE3bI 00 0OBEKTAX U SBJIICHHIX, B TOM YHUCIIC paHEe HE N3BECTHBIX,
0CO3HaBaTh JEePUIIMTH COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS
U ICUCTBUS, (DOPMYITUPOBATH U OIICHUBATH PUCKU U TIOCIICICTBHS, (POPMUPOBATH OIIBIT.

METAHIPEAMETHBIE PE3YJIbTATDBI

B pesynbrate ocBOeHUS IPOrpaMMbl IO MATEMATHKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y oOyyaroiierocs O0yayT chOpMUpPOBaHBI METANPEIMETHBIC PE3yJIbTaThI,
XapaKTEPHU3YIOIIUECS] OBIAJICHUEM YHUBEPCAJIbHBIMHU TMO3HABATEILHBIMU JIEHCTBUSIMH,
YHUBEPCATbHBIMA  KOMMYHHUKAaTUBHBIMH  JICUCTBUSIMH M YHUBEPCAJIbHBIMH
PETYISATUBHBIMU JICUCTBUSMU.

ITo3naBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE IeHCTBUS
ba3oBbie jjornueckue aeicTBus:

BBIABJEATE MW XapaKTCPU30BATH CYHMICCTBCHHBLIC IIPHU3HAKKW MATCMATHYCCKHUX
00OBEKTOB, MOHATHI, OTHOUICHUM MEXAY MOHATUAMHU, (HOPMYIHUPOBATH OMPEICICHUS
HOHﬂTHﬁ, YCTAaHABJINBATH CYH.I@CTBGHHBIﬁ IMPpU3HAK KJIaCCI/I(l)I/IKaLII/II/I, OCHOBAaHUA
71 000011IeHUSI U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAIN3a;

BOCIIPMHUMATH, (POPMYITUPOBATH U IPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHbIE



¥ OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHbIC;

BBISBIISITh MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOPEUHS
B (akrTax, [JaHHBIX, HAONIONCHUAX U YTBEPXKICHUAX, TNpeiaraTh KpUTEPUU
UIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JeNaTh BBIBOJBI C UCTIOIb30BAHNEM 3aKOHOB JIOTUKH, A€ TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKITIOYEHUH, YMO3aKITIOUEHHH 110 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MAaTEMaTHUYECKHX  YTBEPXKACHUU (TpSIMbIE |
OT TMPOTHUBHOTO), TMPOBOJUTH CAMOCTOSTEIHLHO  HECIOXHBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKuX (PaKkToB, BBICTpAaUBaTh ApPTryMEHTAIMIO, MPHUBOAWTH NPUMEpPH U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;

BbIOMpaTh coco0 perieHus y4eOHOH 3agauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus1, BIOUpaTh HauboJiee MOAXOAAIIUN ¢ YUYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KPUTEPUEB).

basoBble ucciiegoBaTeIbCKHeE 1eiCTBUSA:

HCITOJIB30BaTh  BOIMPOCHI KaK MCCIEIOBATEIBCKMA HMHCTPYMEHT ITO3HAHWS,
(bOopMyIHpPOBaTh BOIIPOCH], PUKCHUPYIOIIHE MPOTHBOPEUHE, MTPOOIEMY, CAMOCTOSITEIIEHO
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO
TIO3UIINI0, MHCHHCE;

MIPOBOJIUTH TI0 CAMOCTOSATEIILHO COCTABJICHHOMY TUTAHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIeIOBAHUE TI0 YCTAHOBICHUIO 0COOCHHOCTEH MaTEMAaTHIECKOTO OOBEKTA,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO pE3yJbTaTam
MPOBENEHHOTO HAOJIOEHUS, UCCIEAOBaHMs, OIEHUBATH JIOCTOBEPHOCTH IMOITYYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB U OO0OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKKe BBIJIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTH WM HM30BITOYHOCTh ~ MHGOpPMAllMM,  JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaThb M  HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpATh (OopMy MpeACTaBICHUS WHPOPMALMU U WILTIOCTPUPOBATh pEIIaeMble
3a/layyl cCXeMaMu, TuarpaMMaMu, HHOHM rpauKoi 1 UX KOMOWHAIUSAMU;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, MIPEIOKEHHBIM YUUTEIIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble I[eﬁCTBHH:

BOCIIPUHUMATh U (POPMYIMpOBaTh CYXKIEHHS B COOTBETCTBUU C YCIOBUSMU HU
LeasIMU OOILLEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOUKY 3PEHHSI B YCTHBIX
Y IMCbMEHHBIX TEKCTaX, JaBaTh IIOACHEHUS 110 X0y PELIECHUS 3a1a41, KOMMEHTHPOBATh



IIOJIYYEHHBIN pE3yJIbTaT;

B XOA€ OOCYXIEHUS 3aJaBaThb BOIIPOCHI IO CYILECTBY OOCYXIaeMOH TEMBI,
po0JieMbl, pelaeMoi 3a/ayu, BBICKA3bIBaTh WJIEH, HAllEJICHHBIC Ha IOUCK pPELICHMUS,
CONOCTaBIIATh CBOU CYXKJEHHA C CYXICHUSIMH JPYIMX YYAaCTHHKOB JHAJIOra,
oOHapyXH1BaTh Pa3IM4YME U CXOJACTBO MO3ULUN, B KOPPEKTHOU (opme (HOopMyIHpoBaTh
pa3HOIIacHs, CBOM BO3PaXKCHMUS,

IPEACTABIATh PE3YyJIbTAaThl PEIICHHS 3aa4M, DSKCIEPUMEHTA, WCCIECIOBAaHUsA,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4Y€TOM 3ajad
IPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPUN;

IOHUMATh U UCII0JIb30BATh NPEUMYIIIECTBA KOMaHAHON U UHAUBUYaJIbHON paOOThI
IPU pEHICHUU Y4eOHBIX MaTEMAaTUYECKHX 3a]1ay;

OPUHUMATh LEJb COBMECTHOW JIEATEIIBHOCTH, IIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM pabOTHI, paclpenensaTh BUAbI paboT, J0rOBapuBaThCs, 00CYKIAaTh MPOLECC
U pe3ynbTar paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCyXneHHs, OOMEH MHEHHSIMH,
MO3TOBBIE LUTYPMBI U APYTHUE), BHIIOJIHATH CBOIO YAaCTh pabOThl U KOOPAMHUPOBATH CBOU
JNEUCTBUS C IPYTMMU WIEHAMH KOMaH/Ibl, OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOMIMIA
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHBIC YHHUBEpPCAJIbHbIC YUeOHbIE JeHCTBUS
Camoopranm3anus:

CaMOCTOSTEIILHO COCTAaBJISATh IUIaH, aJTOPUTM peIIeHus 3amavyn (WM ero 4acTh),
BBIOMpATh CMOCOO pelIeHus C Y4YETOM UMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHUPOBATh BAPHUAHTHI PEIICHHH C YYETOM
HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIBb:

BJAJIeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yJibTaTa
penieHnss MaTeMaTUYECKOH 3a1auH;

OpeIBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJEHHBIX
OILLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TIOCTABICHHOMW LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTMOXKEHHS WM HEJAOCTUKEHUS UENH, HaXOJUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPaMMBbl [0 MaTeMaTHKE MpPEICTaBICHbI
0 TO/1aM O0YYEHHUs B CIEYIOIIUX Pa3/ieiax MPorpaMMbl B paMKaxX OTACIbHBIX YUeOHbBIX
KypcoB: B 56 kiaccax — kypca «MaremaTuka», B /—9 kiaccax — KypcoB «Anredpay,
«["eomeTpus», «BeposiTHOCTD u CTaTUCTUKA.



PABOYAS ITPOT'PAMMA YYEGHOTI' O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

MNOACHUTEJBbHASA 3AIINCKA

[IpuoputeTHbIMU LEISIMU OOYYEHHUsI MaTeMaTHKe B 5—6 Kiaccax SIBISIOTCA:

IpoJoJDKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHSATUH (YHUCIIO,

BEIIMUMHA, TreoMeTpuueckass (Qurypa), o0O€CNEeUUBAIOIIMX MPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTH MaTEMATHUECKOTO 00pa30BaHUs O0YUAIOIINXCS;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHUX CIOCOOHOCTEH 00ydaromuxcs,
NO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, WMHTEpeca K H3YUYEHUIO
MaTeMAaTHKHU;

HOJBEJCHUE OOyJyaromMXxcsd Ha JOCTYIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMaTUKU U OKPYKAIOIIIETO MHUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTeMAaTHYECKOW TIpPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTU4YeCKUe OOBEKTHI B PEANbHBIX JKU3HEHHBIX CHUTYalUAX,
NPUMEHATh OCBOEHHBIE YMEHHUS [JIsl PELICHUS INPAKTHKO-OPUEHTUPOBAHHBIX 3a]1ad,
WHTEPIIPETUPOBATh IMOJYyYECHHBIE PE3YJIbTAaThl U OLIEHUBATh HMX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHHM COJEpXKaHWs Kypca MaTeMaruku B 5-6 kiaccax —
apumeTrnyeckass M TreOMETpHUYEcKas, KOTOpbIe pPa3BUBAIOTCSA MapajuieibHO, Kaxjaas
B COOTBETCTBUHM C COOCTBEHHOW JIOTMKOM, OJIHAKO, HE HE3aBHCHMO OJIHA OT JPYTOH,
a B TECHOM KOHTAaKT€ M B3auMOAeicTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

W3ydyeHne apupMeTHUECKOro Marepuala HayMHAeTcsd CO CHUCTEMaTH3alud |
pPa3BUTHS 3HAHWUN O HATYPAJIbHBIX YHCIIAX, MOTYYEHHBIX HA YPOBHE HAYAIHHOTO OOIIETO
oOpazoBanusi. Ilpu 3TOM COBEpIIEHCTBOBAaHUE BBIYUCIUTEIBHONM TEXHUKU U
(GbopMHpOBaHHE  HOBBIX TEOPETHMYECKMX 3HAHUW  COYETaeTcd C  PAa3BUTUEM
BBIUMCIUTENILHON KYyJbTYypbl, B YaCTHOCTH C OOY4YEHHEM TMPOCTEHIINM MpuéMam
OPUKUAKA W OLEHKH pPE3yJIbTaTOB BBIYUCICHUNA. W3ydeHue HaTypandbHBIX YHCEN
npoAoJKaeTcs B 6 Kiacce 3HaKOMCTBOM € Ha4aJIbHBIMU OHATUSMU TEOPUH JETUMOCTH.

Hauano uzydyeHus OObIKHOBEHHBIX M IECATUYHBIX JpOoOei OTHECEHO K 5 Kiaccy. ITo
NEePBBIN ATal B OCBOCHUH JPOOEii, KOr/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HUJIESIMH,
NOHATUSAMU TeMblI. [Ipr 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEil B MOJTHOM 00BEME
NPEAIIECTBYET U3YUEHHUIO JECATUYHBIX JIpOOeH, 4TO LEeIecoo0pa3Ho ¢ TOYKH 3pEHUs

JIOTUKY W3JIOKEHUSI YMCIIOBOM JIMHHUH, KOT/Ia MpaBuja JEHCTBUN C JMECATUYHBIMU
IpOoOsSIMA MOKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPUTMaMU BBIIIOJTHEHUS JEHCTBUN

C OOBIKHOBEHHBIMHU IPOOSMU. 3HAKOMCTBO C JECCITHYHBIMU APOOSIMH PACIIAPUT

BO3MOYKHOCTH JUIsl IOHUMaHUs OOYyYarOIIMMUCS MPUKIIAIHOTO MPUMEHEHHS] HOBOMN
3aMMCH NPU HM3YYEHUH JIPYTUX NPEIMETOB U IMPU MPAKTUYECKOM HCIOJIb30BAHHH.
K 6 kiaccy OTHec€H BTOpOM »dTanm B HM3y4YeHUU [JpoOed, Tlie MPOUCXOAUT

COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYHCIIUTEILHBIX aJTOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYHCICHUW, B TOM YHUCIC
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3HAYEHUN BBIPAKECHUM, COAEPKAIIUX K OOBIKHOBEHHBIE, M JAECATUYHBIC JpOoOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMHU, paCCMOTPEHUE MPUEMOB pEILIeHHs 3a/1a4 Ha ApoOu.
B nauasie 6 kjacca mpoOMCXOAUT 3HAKOMCTBO C MTOHSATHEM MPOLICHTA.

OCOOEHHOCTBIO N3YYEHUS MTOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YHCE SIBJISETCS TO, UTO
OHHU TaK)K€ MOTYT pacCMaTpHUBAThCS B HECKOJIbKO ATarnoB. B 6 kiacce B Havyasie n3yueHust
TeMbl «[100XKUTENBHBIE U OTPULIATEIBHBIE YUCIIA» BhIIENAETCS oaTeMa «lLlenble uncmnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPUUATENbHBIMA 4YHUCIAMU U JACUCTBUSAMU
C MOJIOKUTEIBHBIMU M OTPULIATENIBHBIMU YHCIIAMH IPOUCXOANUT HA OCHOBE COZIEPKATEIILHOIO
NOJIX0a. DTO MO3BOJIET HA IOCTYITHOM YPOBHE IMO3HAKOMUThH O0YYAIOIINXCS IPAKTUYECKH
CO BCEMHM OCHOBHBIMHM IMOHSATUSMH TEMbI, B TOM YHCIE€ W C [paBUIaMH 3HAKOB
IpY BBITIOJIHEHUH apu(PMeTHUecKuX AeicTBuil. M3ydyeHne paloHaaIbHbBIX YUCEN Ha 3TOM HE
3aKOHYUTCS, a OyAET MPOJOJKEHO B Kypce alredpsl / Kiacca.

[Ipy 0Oy4yeHMM pEIICHHI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apumernyeckue npuémsl pernenus. [lpu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a7a4y CIEAYIOIMX BUIOB: 3a/1a4M Ha JBUKEHUE,
Ha YaCTH, HAa IOKYNKHU, HA padOTy ¥ IPOU3BOIUTEILHOCTh, HAa MPOLIEHTHI, HA OTHOLIEHUS
u nponopuuu. OOyyaromuecss 3HaKOMSTCS ¢ MpUEMaMU pelleHus 3ajad nepedopom
BO3MOYKHBIX BapHaHTOB, y4arcs paboTaTh ¢ MHPOpMaUUEn, NpeACTaBICHHOW B (hopme
TaOJIUI WU AUarpaMm.

B nporpamme ydeOHoro kypca «Maremaruka» NpeaycCMOTPEHO (pOpMHpOBaHHUE
IPOIEIEBTUUECKUX alreOpandyecKkux MpeacTaBileHuid. bykBa Kak CUMBOJI HEKOTOPOIO
yuciaa B 3aBUCHMOCTH OT MAaTeMaTHYECKOrO KOHTEKCTa BBOJUTCS IOCTEIEHHO.
BykBeHHasi CHMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXKAE BCEro ISl 3aluCH OOIIMX
YTBEPKACHUN U IPEI0OKEHUH, (POPMYII, B YACTHOCTH I BEIUUCIICHUS T€OMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B mporpamme yueOHOoro kypca «MaTemMaTuka)» NpEACTABICHA HarJsAHAS
reoMeTpus, HamnpaBlieHHas Ha pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXXeHus, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM ATall B U3yYEHUH T'€OMETPUH,
KOTOPBI  OCYIIECTBIISIETCS. HAa  HAlAJHO-TIPAKTUYECKOM  YPOBHE,  OIMUPAETCS
Ha HariaHo-oOpa3Hoe MbllieHue oOydaronuxcs. bosnblas pojib  OTBOAMTCS
NPAKTHUECKON JEesTeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOenpoBannio. OOydaromuecs
3HAKOMSITCA C T€OMETPUYECKUMU (UTypaMU Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX
OPOCTEUIIUMU  KOHQUTYpalUUsIMH, Yy4yaTcs H300paxaTh WX HAa HEJIMHOBAHHOW H
KJIeT4aTol Oymare, pacCMaTpuBaIOT UX MPOCTEHIME CBOMCTBA. B mporiecce n3yueHus
HarJISIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYyYarONIMMUCS HAa YPOBHE HAYaJIbHOIO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IUTaHY B 5—6 Kj1accax M3y4aeTcs HHTETPUPOBAHHBIN MPEAMET
«Marematrka», KOTOPBIA BKIIOYAET apuMETUUYECKU MarTepuan W HarJSIHYIO
TE€OMETPHIO, & TaKXkKe IMPOIEJCBTUUECKHE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTUKH U
Hayaja ONUCaTEIbHON CTATUCTHUKHU.

OO611ee yncno 4acoB, pEKOMEHIOBAHHBIX JIJISl U3yUYeHUs1 MaTteMaTuku, — 340 yacos:
B 5 knacce — 170 yacoB (5 1acoB B Hezeno), B 6 kiacce — 170 yacos (5 yacoB B HeeIio).
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COJEPKXAHUE OBYYEHUA
5 KUIACC

HarypaJjbHble unc/ia v HyJIb
Harypansnoe wuucnmo. Psg HarypansHbix umcen. Ywucino 0. W3o0paxenue

HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOMN (YMCIOBOM) MIPSIMOMA.

[lo3unmonHas cucremMa cyucieHud. PumMckas HyMmepauus Kak OpUMEp
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUs. [JecATHUHas CUCTEMA CUHUCIICHHS.

CpaBHEHHE HaTypajbHBIX YHCEJN, CPAaBHEHHE HATYpaJbHBIX YHCEI C HYJEM.
CrniocoOn1 cpaBHeHUs. OKpYTIIEHHE HATYpaJIbHBIX YUCEIL.

CroxeHre HaTypaJlbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BplunTaHue Kak
nercTBrUe, o0paTHOE CIOKEHHMIO. Y MHOXKEHHE HATypajbHBIX YHCEN, CBOMCTBA HYJS U
CAVHUIBI TIPU YMHOXEHUU. JlemeHue Kak JeicTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThl eicTBUM, CBSI3b MExy HUMU. [IpoBepka pe3ynbrata apupMeTUuIeCKOro
nevictBus. IlepeMecTuTeNbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOKEHHUSI, paclpeieIuTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHSI.

Hcnonbs3oBanne OyKB 1711 0003HAUEHUS] HEM3BECTHOIO KOMIIOHEHTa W 3aIliCU
CBOMCTB apu(METHUUECKUX JCHCTBUIA.

Jlenurtenu U KpaTHbIE YKCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTYpaJIbHBIM TTOKAa3aTEIEM. 3aliCh YHACIA B BUAE CYMMbI pa3psIHbIX
ClaraeMbIXx.

HucnoBoe BrIpakeHHE. BpluucieHre 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJIHEHUA JACHUCTBUU. VCronp30BaHWE MpHU BBIYUCICHUSX MMEPEMECTUTEIBHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHHUS U YMHOXKEHHS, PaCHpeeIUTEeIIbHOTO
CBOWCTBA YMHOKEHUSI.

Apoon
[IpencraBienune o ApoOU Kak CIocoOe 3amucu 4acTu BeauduHbl. OOBIKHOBEHHBIC

npobu. IlpaBwibHbIE U HempaBuibHbIE apoOu. CMeliaHHas ApoOb, MPEACTaBICHUE
CMEIIaHHOW ApoOM B BUJE HEMPABWIBHOW IpOOM W BBIJCICHUE IIEJION YacTH YuCia
W3 HenpaBWwIbHOW apoOu. M3o0pakeHnue npoOelt TOYKaMH Ha YHCIOBOM TPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue apoOeii. [lpuBegenue apoOu K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CrnoxeHue W BbIYMTAHHE JpoOeil. YMHOXEHUE W JejieHue ApoOeid, B3auMHO-
obpatHbie 1podu. HaxoxaeHne yacTy 1e0ro 1 1eIoTo MO €ro YacTH.

Hecstuunas 3amuch apoOeit. I[lpencraBnenue necsaTuyHOM JpoOW B BHIE
00BIKHOBEHHOMU. M300pakeHre NECATUYHBIX ApoOel TOUYKaMU Ha YHCIOBOW MPSIMOM.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckre IEUCTBUS C ACCATUYHBIMU Ipo0sMU. OKpPYTIIEHHE TeCATUYHBIX
JpoOeH.
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Pemenne TekcTOBBIX 32724

Pemenne TeKCTOBBIX 3a7a4 apuMETHYECKUM crocoOom. Pemenne mormueckux
3a7a4. Pemrenune 3amad mepeOboOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
IIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3anay, coaepkaminux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI: CKOPOCTD,
BpeMsl, PacCTOSIHHE, IIeHA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXAY €IUHUIIAMH U3MEPEHUSI
Ka)KI0M BEJINYUHEI.

Petienrie 0CHOBHBIX 3a7]a4 Ha APOOH.

[IpencrapiieHre JaHHBIX B BUJIE TAOUII, CTOJI0YATHIX THArPaMM.

Harasignasi reomerpus

Harnsaaele npencraBiieHus 0 pUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, YrOJI, JJIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YTOIIL. [IpssMO#, OCTpPBIi, TyIION
Y Pa3BEPHYTHIN YTJIbI.

JUlMHa OTpe3ka, METPUYECKHE €IUHULBl JUIMHBL. JUJIMHAa JIOMaHOW, NEepUMETP
MHOTI'OYT'OJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPsIMOYTOJIBHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUIYD.

N3o00paxenne ¢uryp, B TOM uucie Ha kierdaroil Oymare. IlocTpoenue
KOH(Urypanuii u3 yacteil npsiMoi, OKpY>KHOCTH Ha HEJTMHOBAHHOM U KJIeT4aTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIBHUKA, KBaIpaTa.

[Tnomans PSIMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4wHcle (Guryp, n3o0pakEHHBIX Ha KJeTdaToi Oymare.
EnvHue n3mMepeHns mionaau.

Harnsanele mpenctaBieHHs] O MPOCTPAHCTBEHHBIX (QUIypax: MNPSMOYTOJbHBIN
napajuienenunes, Ky0, MHOrorpaHHuKU. M300paxeHne mpocTelinux MHOTOIPaHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. Co3ganue Mojeaeii MHOrOrpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

OO0BEM IPSIMOYTOIBHOTO Napajuienenunena, kyoa. Equauisl uamMepenus: oobEma.

6 KJIACC

HarypaabHble ynciaa

ApudpmeTrnueckue JEHCTBUS € MHOTO3HAYHBIMU HATypalbHBIMU  YHCIIAMHU.
UucnoBble BBIPAKEHUS, MOPSAOK JACUCTBUHM, MCHOJb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYUCIICHUSX NEPEMECTUTEIBHOTO W COYETATEIbHOTO CBOWCTB CIIOKEHUA U
YMHOKEHHSI, PACIPEAECIUTEIBHOIO CBOMCTBA YyMHOKEHHs. OKpyTiieHUE HATypabHBIX
YHUCEl.

JlenuTenu U KpaTHbIE Yncia, HAUOOIBIINK OOUIHMI JeNUTeIh U HAaUMEHbIIIee o01ee
KpaTHoe. [IeIuMOCTh CyMMBI U ITpOU3BeACHUs. JleleHue ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHasT Npo0b, OCHOBHOE CBOWCTBO JpoOWM, COKpalieHue IpoOei.

CpaBHEHHE W yIOpsIOYMBaHWE JpoOeii. Permenwe 3amad Ha HAXO0XKICHHE YacTH
OT IeJIOr0 U LEeJOoro Mo ero 4yactu. JpoOHOe dYHuCIO Kak pe3ynbTar JeJeHUs.
[IpencraBnenne necATHYHON ApoOW B BUIE OOBIKHOBEHHOW IpPOOM W BO3MOXKHOCTH
Ipe/CTaBlIeHUs] OOBIKHOBEHHOM ApoOM B BUIE JecATUYHOM. JlecsaTuuHble apodu u
METpUYECKass cucreMa Mmep. ApudmeTudeckue ISHCTBUS W YHUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMH.

OtHouenue. Jlenenue B JaHHOM OTHOIIeHHH. MaciiTa0, nponopuus. [Ipumenenne
MIPOTIOPLNI MPU PELICHUH 3a7aY.

[Tonstue npoueHTta. BpruuciaeHne mpoUeHTa OT BEJIWYMHBI U BEJIUYMHBI 0 €€
NpOLIeHTY. BeIpakeHWe MPOIEHTOB JAECATHYHBIMU JIpoOsmu. Pemenue 3amau
Ha MPOLIEHTHI. BhIpakeHNEe OTHOIICHHS BEJIMYUH B MPOLICHTAX.

IHos0xuTEILHBIC M OTPULATEIbHbIC YHCJIA

IlonoxurenbHple W OTpuLATENbHbIE uyucna. lleaple 4wucma. Mopyins uyucia,
reOMETpUYECKasi UHTEpIpETALMs MOy yrcia. M300pakeHne yncen Ha KOOPIMHATHON
npsamoil. YucnoBele mpoMmexyTku. CpaBHeHHE uwHcell. ApudmeTHdeckue erUCTBUS
C IIOJIOKUATEJIBHBIMU U OTPULIATEIIBHBIMUY YHUCIIAMM.

[IpsamoyrosibHass cucreMa KOOPAMHAT HA IUIOCKOCTH. KoopauHatel TOYKH
Ha IUIOCKOCTH, abcuucca n opauHata. Iloctpoenue Touek u Guryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHbBIC BbIpasKeHUA

[IpumeHeHne OyKB AJi 3alKMCH MAaTEMaTHYE€CKUX BBIPAXKEHUM MU MPEAJIOKEHHI.
CpoiicTBa apu(MeTHUEeCKMX JeHUCTBUWA. bByKBEHHBIE BBIDAKEHUS M  YHUCIIOBBIC
IIOZICTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyIsbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBajapara, oObEMa
napajjiesienunena u Kyoa.

Pemienue TekcToBbIX 32124

Pemenne TekcTOBBIX 3agau apudmeTndeckuM crocodom. Pemrenue jgormueckux
3anad. Pemenue 3ana4y nepe6OpoM BceX BOSMOMXKHBIX BapUAHTOB.

Pemenue 3anay, conepkamnx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIMYUHBL: CKOPOCTD,
BpEMsl, pacCTOSTHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTENLHOCTD, BpeMsl, 00bEM
pa®oThl. EnquHUIBI M3MEpeHHsl: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXIy €IMHULAMHA U3MEPEHHUSI KaKI0M BEJINYUHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLIEHHWEM, IPONOPLHMOHAIBHOCTBIO BEJIWYMH,
MPOLIEHTAMM; pEIEHUE OCHOBHBIX 337[a4 Ha JPOOU U MPOLEHTHI.

OneHnka M TOpUKUAKA, OKpyrjaeHue pesyiaprata. CocTaBieHHEe OYyKBEHHBIX
BBIPAKEHUH I10 YCJIOBUIO 3a7a4H.

[IpencraBnenre naHHBIX C MOMOIIBIO Tabmuu u guarpamm. CronOuaTbie
JarpaMMBbl: YTEHUE U IIOCTpoeHue. UTeHHE KPYyTroBBIX JUarpamM.
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Harusiinast reomerpus

Harnsoaeie npencraBieHus o (Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTONIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacronoxeHue ABYX MNPSMbIX Ha IUIOCKOCTH, MapajuieibHbIE MPSMBIE,
NEepHEeHANKYJIIpHbIE NpsMble. MI3MepeHne paccTOsTHUI: MKy ABYMsI TOUKaMH, OT TOUKH
710 TIPSIMOM, JJTMHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

N3mepenre © TMOCTPOCHHE VYIJOB C TOMOUIBIO TpaHcHoptupa. Bumsl
TPEYTOJIbBHUKOB: OCTPOYTOJbHBIN, MPAMOYTOJIbHBIA, TYNOYTOJbHBIN, PAaBHOOEIPEHHBINH,
PAaBHOCTOPOHHUI. UETBIPEXYTONIBHUK, IPUMEPHI YETBIPEXYTOJIbHUKOB. [IpAMOYTONIBHUK,
KBaJpaT: MCIIOJIb30BAaHUE CBOWCTB CTOpPOH, YIJIOB, jAuaro”aneil. WM3o0paxeHue
reOMETPUYECKUX (QUryp Ha HEJIMHOBAaHHOM OyMare ¢ HCIHOJBb30BaHUEM IUPKYJIH,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kiieTyaToil Oymare.

[lepumerp MHorOyronbHuka. [loHsatne ruomaau (Urypel, €AMHUIBI U3MEPEHUS
wiowaaun. [pubnmxénnoe n3mepenue miomwagd Gpuryp, B TOM 4Mciie Ha KBaJApaTHON
cetke. [IpnbnmxéHHoe N3MepeHne JJIMHBI OKPYKHOCTH, IJIOIIAN KpyTa.

CummeTpus: IEHTpallbHasA, 0CEBasl U 3€pKajlbHasl CUMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsgaele npeactaBiaeHus 0 pOCTPAHCTBEHHBIX (PUTypax: Mapaiesienume], Kyo,
Mpu3Ma, nupamuaa, KOHyc, UIMHJP, map U chepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB, HWJIMHApPA U KOHyca. Co3/1aHue Moieneit
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, IpOBOJIOKH, IUTACTUIIMHA U IPYTUX MAaTEPUATIOB).

[Tousatue o0BEMa, enuHuIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
napajienenumnena, Kyoa.

INPEAMETHBIE PE3YJIBTATbHI

[IpeameTHBIC pE3yabTAaThl OCBOEHHUS NPOTPaMMBI Y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJacce:

Yuciia v BbIYUCTICHUS

[lonumMaTh U MPaBWIBHO YMNOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATypajIbHBIMU
YHClIaMU, OOBIKHOBEHHBIMH U JECSITUUYHBIMU JPOOSIMH.

CpaBHHBaTh M YNOPSA0YMBATH HATypaJbHbIE YMCIA, CPABHUBATh B MPOCTEUIINX
cily4asix OObIKHOBEHHbIE IPOOH, 1eCATUYHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) MPSAMON C COOTBETCTBYIOLIUM €M
YUCJIOM M M300paXkaTb HATypajbHbIE YHMCJIa TOYKAMH Ha KOOPAMHATHOW (YHMCIOBON)
IIPSIMOM.

Boinonuate  apudmerndeckue — AEUCTBUS  C  HATypPAJIbHBIMHU  YHCIIAMH,
C OOBIKHOBEHHBIMH JIPOOSMU B MPOCTEHUIINX CIydasiX.

BbINOMHATE IPOBEPKY, MPUKUIKY PE3YJIbTATa BEIUMCICHUM.

OKpyriaTh HaTypaibHbIE YHCTIA.

15



Pemenne TekcTOBBIX 32724

Pemate TekcTOBBIE 3amaud  apu(PMETHUYECKHUM CIIOCOOOM M C  TMOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemrars 3amaun, coueprkaiiyie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYHHBI: CKOPOCTbD,
BpEMsl, pacCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHWE 3alUCH, CXEMBI, TaOIUIbl, 0003HAUYCHUS TPU PCIICHUU
3a71ad4.

[Tonp30BaThCS OCHOBHBIMM €IMHHUIIAMU U3MEPEHUS: LIEHbI, MACChl, PAaCCTOSHMUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €IUHUIIBI BEIMYUHBI Uepe3 JIPyTHE.

W3BnekaTh, aHAIM3UPOBATh, OICHWBATH HWHQPOPMAINIO, TMPEACTABICHHYIO
B TaOiMIlEe, Ha CTOJOYATON nUarpaMMme, UHTEPIPETUPOBATh MPEACTABICHHbBIC JaHHBIE,
MCIIOJIb30BaTh JaHHBIE TIPU PEIICHUH 3a]1a4.

Harnsinnas reomerpus

[Tonmp30BaTHCA TEOMETPUUECKUMU MMOHATUAMU: TOUKA, PsIMasi, OTPE30K, JIy4, yrod,
MHOT'OYTOJIbBHUK, OKPY’KHOCTb, KPYT.

[IpuBonuTh mpuUMEPHl OOBEKTOB OKPYXKAIOUIETO MHUpPA, HUMEMMUX (opMy
W3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYKO C VyIJIAMU: BeEpPIIMHA CTOPOHA,
C MHOT'OYTOJIbHUKaMHU: YroJ, BEpLINHA, CTOPOHA, TUATOHANIb, C OKPYKHOCTBIO: PauycC,
TAAMETP, UEHTP.

N300pakaTh N3y4eHHBIC TeOMETpUUECKHE GUTYPHI HA HEJIMHOBAHHOW U KJIETYATOM
OyMmare ¢ MOMOIIBIO ITUPKYJIS U JTMHEHKH.

HaxoauTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHUEM C TOMOIIBIO

JIMHEWKH, CTPOUTH OTPE3KHU 3aJAHHOU JIJTMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOTO pajuyca.

Hcnonbs30BaTh CBOWMCTBA CTOPOH W YIJIOB MPSMOYTOJBHHMKA, KBajpara sl HUX
MOCTPOEHMU S, BBIYMCIICHUS TUIOMIAIN U IEPUMETPA.

Boluucnsate mepuMmeTp U IJIOMIAAL  KBajapara, MPSMOYTroOJibHHMKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJIHHUKOB, B TOM YHCIIe GUTYD, U300pKEHHBIX HA KIIETYATON
Oymare.

[Tonp30BaTbCSI OCHOBHBIMH METPUYECKUMHU E€IWHHUIAMH HU3MEPEHUS JIMHBI,
MJIONIAIM; BBIpAXXKaTh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE.

Pacnio3naBate mapamienenunen, KyO, HCIONB30BaTh TEPMUHOJIOTHIO: BEPIIUHA,
pebpo rpaHb, U3MEPEHNU, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnares 00bEM  KyOa, mnapajuiefenuiena Mo 3aJaHHbBIM — H3MEPEHUSIM,
MOJI30BATHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecimoxkHbIE 33JauM  HA  HU3MEPEHHE T'E€OMETPUYECKUX  BEIUYUH
B MIPAKTUYECKUX CUTYaLIHSIX.
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[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPpaMMbI y4eOHOrO Kypca K KOHILY
oOydeHus B 6 Kiaacce:

YucJa 1 BbIYUCIEHUS

3HaTh M TIOHUMAaTh TEPMHUHBI, CBA3AHHBIC C PA3JIMYHBIMKA BHUJAMH 4YHUCEI U
criocobamMu WX 3alucH, MEePeXOoJUTh (€CIM 3TO BO3MOKHO) OT OJHOM (hOpPMBI 3aIUCH
4yuCcia K IpyTou.

CpaBHHBATh U YIIOPSAA0YUBATH IEJIBIC YUCIIA, OOBIKHOBEHHBIC U IECATUYHBIC JPOOH,
CpaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrImonHATE, coueTas yCTHBIE U MMCbMEHHBIC PUEMBI, apU(PMETHICCKUEC TEHCTBUS
C HATypaJIbHBIMM M IIEJIBIMA YHCJIaMH, OOBIKHOBEHHBIMH W JCCATHYHBIMU JPOOSMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMH YHCIIAMU.

Bbrunciisate 3HaYEHHUS YHUCIOBBIX BBIPAXCHWHW, BBINOJHITH MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCICHUH, BBITIOIHATH MPEOOPA30BaHMS YHCIOBBIX  BBIPAYKCHHM
Ha OCHOBE CBOWMCTB apu(PMETHUECKUX JIEUCTBHM.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €H YUCIIOM U
n300paxkaTh YMCjIa TOUKaMU Ha KOOPJAWHATHOM MPSMOU, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHON CUCTEME KOOPJAMHAT C KOOPAWHATAMHU 3TOU
TOYKH.

OKpyTJISTS LIEJIbIe YUCIIa M JECATHYHBIC IPOOH, HAXOAUTh MPUOITNIKESHUS YUCE.

YucaoBble U 0yKBeHHbIE BbIPAsKEHHSI

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCBIO CTEIICHHW YHCIIA,
HAaxXOJWTh KBaJpaT W KyO 4YHcCla, BBIYKMCISITH 3HAYCHUSI YHWCIOBBIX BBIPAKCHUM,
COJICpIKAIIUX CTETICHH.

[Tonp30BaThCs TpU3HAKAMHU JIETUMOCTH, PACKJIAJbIBATh HATypaJIbHbIE dYHUCTA
Ha MPOCThIE MHOKUTEIIN.

[Tonb30oBaThCA MacIITAOOM, COCTABIISITH TPOMOPLIMK U OTHOLICHHUS.

Ucnonb3oBaTth OykBBI Ajisi 0003HAYEHUs YWCENl MPU 3aMUCH MATEMATHUYECKUX
BBIPAKEHUN, COCTAaBJSATH OYKBEHHBIC BBIpAXXEHUS U (HOPMYJIbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPKECHUM, OCYIIECTBIISII HEOOXOAMMBIE TTOJICTAHOBKHU U MIPEOOpa3oBaHUSI.

HaxonuTte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemieHne TekCcTOBBIX 32124

Pemath MHOTOIIIarOBBIE TEKCTOBBIC 33]1a4H ApU(HMETHICCKUM CIIOCOOOM.

Pemarp 3amaun, cBsS3aHHBIC C OTHOIICHHEM, IPOIOPIHOHAILHOCTHIO BEJHYMH,
NPOIIEHTaMH, PEIIaTh TPU OCHOBHBIC 3aJ1a4M HA APOOH U TIPOICHTEHI.

Pemmate 3amaun, comepikaiiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJUYHHBI: CKOPOCTD,
BpEeMs, PacCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHHOCTH, BpEMH,
00béMa pabOThl, HCHONB3YS apuPMETHUYECKUE JEUCTBUSI, OICHKY, NPHUKUIKY,
MI0JIb30BaTHCS SAMHUIIAMU U3MEPEHHSI COOTBETCTBYIOIINX BEITUYHH.

CocTaBisTh OyKBEHHBIC BBIPAKCHHUS 110 YCIIOBHUIO 33/ 1a4H.
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N3BnexaTh MHPOPMALIUIO, TPEICTABICHHYIO B TA0INIIAX, HA TUHEWHOM, CTOIOYATON
WIM  KPYyroBOW  JIuarpamMmax, HWHTEPIPETHPOBATh MPEACTABICHHBIE  JTaHHbIC,
UCIIOJIb30BaTh JIaHHbIC TIPU PEUICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TAaOJHIl, JIMHEHHOM M CTOJIOYATOM
JHarpamM.

Harasignasi reomerpus

[IpuBoauTh mpuUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (QopMy
U3YYEHHBIX T€OMETPUUYECKUX TIIOCKUX M MPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PABHBIX
U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOIIBIO HUPKYJISl, TUHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4yaTo OyMare M3y4eHHbIE IUIOCKHE T'€OMETPUYECKHE (PUTYphl U KOH(UTypalnH,
CUMMETpUYHbIE (PUTYPBHI.

[lonb30BaTbCcsd TEOMETPUUYECKUMHU MOHATHSIMH: PABEHCTBO (QUIYp, CHUMMETpPHS,
MCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEM: OChb CHUMMETPUH, LEHTP
CUMMETPHHU.

HaxoauTe BeIM4YMHBI yIII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aIaHHOM BEJIMYMHBI, ITOJB30BATHCSA IPH PELICHWM 33/ad TPagyCHOW MEpPOU YIJIOB,
pacIio3HaBaTh Ha YEPTEKAX OCTPBIU, IIPAMOU, Pa3BEPHYTHIA U TYIION YIJIbI.

Bpuncnares  OIMHY JTOMAHOM, IIEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPaXKaTh OJHHU E€OWHULBI U3MEPEHHUs JJIMHBI 4Yepe3
Ipyrue.

Haxomute, ncnonb3ys 4epTEXHbIE HUHCTPYMEHTBI, PACCTOSIHUS: MEXKAY JBYMS
TOYKaMH, OT TOYKHU J10 IPSIMOM, UIMHY ITyTH HA KBaIPaTHOMN CETKE.

BoruucnsaTs miomaae (GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIbHUKOB, UCIIOIb30BATh
pazbueHne Ha  OpPSAMOYTOJBHUKH, Ha  paBHble  QUIYpbl, JOCTpauBaHHE
0 TPSMOYTOJIbHUKA, II0Jb30BaThCs OCHOBHBIMM €IMHULAMHU HU3MEPEHHs IUIOLIAMH,
BBIPAXXATh OJHU €IUHULIBI U3MEPEHU IIIIOLAU Yepe3 APyrue.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, LIWJIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxats Ha KJleT4aTOl OymMare mpsiMOYTroJIbHbIN Mapajieenune].

Boruucisate 00bEM  NMpAMOYTOJIBHOTO MapajuieNienumena, Ky0a, MoJb30BaThCA
OCHOBHBIMU €TMHULIAMU U3MEPEHUS 00BEMA;

Pemate HecnmoXkHBIE 3aJaud  Ha HAXOXKACHUE TEOMETPUYECKHUX BEIWYMH
B IIPAKTUYECKUX CUTYaLMSIX.
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TEMATHYECKOE IINTAHUPOBAHMUE

5 KIIACC
HanmenoBanue paznena  |KonnuectBo OcHoBHOE OcHOBHBIE BUJIbI ICSITEILHOCTH 00YYAIOIIUXCS
(Temel) Kypca 4acoB COJZIEpXKAHNE
HarypanbHble uncna. 43 Hecsatnunas Yurarh, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHbIE YKCIIA;
JelicTBuUsI C HATYpaTbHBIMU CUCTEMA CUUCJICHUS. | MpeNJaraThb H 00Cy:KIaTh COCOOBI YIIOPSAOUNBAHUS YU CEL.

qHucCJjiaMu

Psan HaTypanpHBIX
YHUCE.
HatypaneHbii psa.
Yucio 0.
HatypanbHble yncia
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHnue,
OKpYIJICHUE

HaTypaJbHbIX YHCEL.

Apudpmernyeckue
JICUCTBUS

C HATypaJIbHBIMHU
yuciiamu. CBolicTBa
HYJIS IPH CIIOKEHUN
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

N300paxkaTh KOOPJAMHATHYIO MPSIMYIO, 0TMEYaTh YKcCia
TOYKaMH Ha KOOPJIMUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBoOiicTBa HATypaIbHOTO psija, ynucen 0 u 1
TIPU CJI0KECHUU U YMHOKECHUH.

HUcnonb30BaTh NPAaBUIIO OKPYTJICHUS HATYPAIBHBIX YUCEIL.
BpInoiHATH apupmMeTnyecKue 1eiicTBUs C HAaTypAIbHbIMU
YUCJIAMU, BBIYHUCJISATH 3HAYCHUS YHMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMHu 1 0€3 CKOOOK.

3anuchIBaTh NPOU3BEIACHNUE B BUJE CTCIICHU, YUTATh
CTEIEHU, UCM0JIb30BATh TEPMHHOJIOTHIO (OCHOBAaHUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUs CTCTICHEH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPeAJIaAraTtb U NPUMEHITh NPUEMBI IPOBEPKU
BBIUHMCJICHUM.

HNcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOVCTBA CIIOKECHUS U YMHOXKEHUSI,
pacnpeaeuTeNIbHOE CBOMCTBO YMHOXKEHNUS; (OPMYJIHPOBATH
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ITepemecTurensHOE
1 COYETATEIbHOE
CBOMCTBA CJI0KCHUS
U YMHOXKEHUS,
pacrpeaeuTeIbHOE
CBOMCTBO
YMHOKCHHUS.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JI0KEHHE YU CIIA
Ha MHO>XHUTEJIH.
Jlenenue

¢ ocratkoM. [ IpocTeie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypajibHbIM
MOKa3aTejeM.
YucnoBele
BBIPAYKCHHUS;
MOPSIAOK IENCTBUM.
Penrenune TeKCTOBBIX
3ajJ1a4 Ha BCE
apupMeTHIECKHe

U IPUMEHATH MPaBUJIA TPEOOPA30BAHUS UUCIIOBBIX
BBIPQXCHHI Ha OCHOBE CBOMCTB apu(h)METUUECKUX ICHCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH FHNOTE3bI, GOPMYIMPOBATH 0000IIEHUA U
BbIBO/JbI 110 PE3YyJIbTaTaM IIPOBEAEHHOTO UCCIICIOBAHMS.
@®opMyJIUPOBATH ONpeAeSIeHUsI ICIIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIC YUCIIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC YKCIA; (GOPMYJIUPOBATH U
NMPUMEHATH MPU3HAKH JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHHUS YHUCIIa HA IPOCTHIE
MHOKHUTEIN; HAXOAUTh OCTATKH OT JICJICHUS U HEMTOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 HaTypaJbHbBIX YUCIIAX, MIPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHMS 1 OTPULIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAJIbHBIX YHUCEI.
KoncTpyupoBats MaTeMaTH4ecKHe MPeAJI0KeHUS

C IIOMOUIBIO CBSI30K «H», KUIN», «ECIH. . ., TO...».

PemaTh TeKCTOBBIE 3a/1a4U apUPMETUUECKUM CITOCOOOM,
HCIO0JIb30BAaTh 3aBUCUMOCTH MEX Y BEJIMUMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U . ):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33J1a4H,
nepedopmMyIHPOBaAThH YCIOBHUE, H3BJIEKATh HEOOXOIUMBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXK/y BEIIMUMHAMU,
CTPOUTH JIOTUYECKYIO LIETIOYKY PACCyKICHUM.
MoaeaupoBarh X0 pELICHUS 33141 C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHUE U
MOKYIIKH

CXEMBbI, TAOJIHIIBI.

IIpuBoauTH, pa30upaTh, OEHNBATH PA3JIUYHbIC PEIICHNUS,
3aMHCH PELIEHUI TEKCTOBBIX 33]a4.

KpuTH4ecku oneHMBaTh IOJYyYEHHBIN pe3ysbTar,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSS OTBET Ha
COOTBETCTBHUE YCIOBHUIO, HAXOAMTH OIIHOKH.

Pemathb 3a1aun ¢ HIOMOIIIBIO TEpedOpa BCeX BO3MOKHBIX
BapUAaHTOB.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS apUPMETUKU

Harnannas reometpust.
JIvHUYM Ha TOCKOCTH

12

Touka, npsimas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune niHbl
OTpE3Ka,
METPUUYECKHUE
CIMHMIIBI
W3MEpPEHUS IJIMHBI.

OKpyX HOCTb U KpYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
13 OKPYKHOCTEN.
VYron. [Ipsamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTBIN YIJIBIL.
N3mepenue yrios.

Pacno3HaBaThb Ha 4epTEKaAX, PUCYHKAX, ONMCHIBATD,
VCTIOJIB3YSl TEPMUHOJIOTHIO, U H300PaKaTh C TOMOILBIO
YepTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSIMYI0, OTPE30K, JIyd,
yTOJ1, JOMaHy10, OKPYKHOCTb.

Pacno3HaBathb, NPUBOANTHL NPUMEPHI 0OHEKTOB PEATHHOTO
MHUpa, UMEIOIIUX POPMY U3YUEHHBIX (DUTYD, OLIEHMBATD UX
JIMHENHBIE pa3MepBI.

HNcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIS1 IOCTPOECHUS M UBMEPEHHUS: M3MEPHATH JUIMHY OTPE3Ka,
BEJINYVHY yTIJIa; CTPOUTH OTPE30K 3aJaHHOW JJIMHBI, YTOJI,
3a/1aHHOM BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PABHBIC
OTPE3KHU, CTPOUTH OKPYKHOCTb 3aIaHHOTO Paguyca.
N3006paxkaTs KOHGUTYpaLIMK T€OMETPUUYECKUX (PUTYp

13 OTPE3KOB, OKPYKHOCTEM, NX YaCTEW Ha HEJTMHOBAHHOU U
KJIeTUaToi Oymare; npeajiararb, OUCbIBaTh U 00CYK1aTh
CIoco0bl, AATOPUTMBI TOCTPOCHUS.

Pacno3HaBaTh U H300pakaTh HAa HETMHOBAHHOW 1

21



[TpakTrueckas
pabota
«IlocTpoenue
YTIIOB»

KJIeTYaTol Oymare MnpsiMoi, OCTPBIH, TyTOM, pa3BEPHYTHIN
YIJIbL, CPABHUBATH YTJIbL.

Bb1uncasith NIMHBI OTPE3KOB, JIOMAHBIX.

IToHumMaTh U UCMOJIB30BATH NIPH PELICHUH 32124
3aBHCHMMOCTH MEK]1y EAUHULIAMU METPUUECKOUN CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMU CUCTEMaMU MEp;
BbIPAXKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHHUS.
HccaenoBathb Gurypsl 1 KOHPUTYpALMH, UCTIONB3YS
nu(poBBIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBusnbHbIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BbIUUTAHHE
OOBIKHOBEHHBIX
npobeii. CmerranHas
JpoOb. YMHOXKEHUE
U JICTICHUC
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIE TpOOH.
Pemenune TeKCTOBBIX
3a7a4, COJICPIKAIINX
npobu. OCHOBHBIE

MogaeanpoBarthb B rpadyuuecKoi, MpeaAMETHOM popMe,

C IOMOILBIO KOMITBIOTEPA MOHATHSI M CBOWCTBA, CB3aHHBIC

¢ 0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaIaraTb, 000CHOBBIBATH U 00CY:KIaTh CIOCOOBI
yHOPSAI0YUBAHUS APOOEH.

N3006pakaTh 00LIKHOBEHHBIC APOOU TOUKAMHU

Ha KOOPAUHATHOW IIPSMOM; MCIOJIb30BATH KOOPIMHATHYO
IPSIMYIO JIJI1 CPaBHEHUSI IPOOEH.

DopMyIMpPOBaTh, 3aNIMCHIBATH C IOMOLIBLIO 0yKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU ApOOH; MCIO0JIb30BATh OCHOBHOE
CBOMCTBO Jp0OH JJIs1 COKpAIIEHUs IpOOeH 1 MPUBEICHHUS
IpoOu K HOBOMY 3HaMEHATEIO.

IIpeacraBiasiTh CMEMIaHHYIO IPOOH B BUJIC HEMPABWIHHON U
BBIJICTISATH LIENYIO YaCTh YKCIIa U3 HEPaBUIbHON ApOOH.
BoInoJHATH apudmeTnyeckue 1eiicTBus

¢ OOBIKHOBEHHBIMHU JIPOOSIMH; IPUMEHSATH CBOMCTBA
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3a/1auu Ha JPOOH.
[Ipumenenne OykB
JUTISL 3aIUCH
MaTEeMaTUYECKHUX
BBIPAKEHUN U
MIPEIJIOKECHU N

apu(MEeTUYECKUX IEUCTBUM JIJIs1 pallMOHATIU3AlUN
BBIYMCIICHUN.

BbINOJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BEIYMCICHUN;
NpeAIaraTb U NPUMEHATH NPUEMBI IPOBEPKHU BHIYUCICHHI.
IIpoBoauTH MCCJIET0BAHUS CBOUCTB JIpoOeii, OMUpasICh

Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIEC BBICKA3bIBAaHUS

0 Ip0o0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUM.

Pemath TEKCTOBBIC 3a1a4M, COJICPKAIIUE APOOHBIEC JaHHBIE, U
3a7]a4¥ Ha HAXO0XKJAEHWE YaCTH LIEJIOT0 U LIEJIOTO MO €ro 4YacTy;
BbISIBJIAITH UX CXOACTBA U Pa3IH4H1.

MoaeaupoBaTh X0/ PELICHUS 3a/1a41 C TOMOUIBIO PUCYHKA,
CX€EMBI, TaOJIMIIBL.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aIACH PEIICHU N TEKCTOBBIX 33/1a4.

KpuTnuyecku oneHuBaTh MOJyYECHHBIN PE3YIIBTAT,
OCYILECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OIINOKH.
3HAKOMUTBHCS ¢ HCTOPH e Pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHoOroyronsHuKu

10

MHOrOyrojabHUKH.
YeTbIpEXYTroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
ITpakTnyeckas

OnuchiBaTh, HCMOJIb3Ys TEPMHUHOJIOTHIO, H300PAKATH

C IIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoanThL NpUMepbI O0BEKTOB PEATTLHOTO MUPA, UMEIOITNX
(GbopMy MHOTOYTOJIBHUKA, IPSMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«Iloctpoenune
MIPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
[IEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€ AMHUIIBI
U3MEPEHUS
TTOIIAIH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJIbHUKA, OLIEHUBATD UX JIMHENHBIE Pa3MEpPBI.
BbI4MCIISITh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IIJIOIIAb IPSIMOYTOJIbHHAKA, KBaIpaTa.
H300pakaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOW M KJIETYATOM OyMare KBajpar u
IIPSAMOYTOJIBHUK C 3a1aHHBIMU JUIMHAMU CTOPOH.
HccaenoBaths cBOCTBA IIPAMOYIOJIBHUKA, KBAIPATA IIyTEM
AKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUSI, MOJIETUPOBAHUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U IPsIMOYIOJIbHUKA.
KoHcTpyupoBaTh MaTeMaTHYECKUE NPEAT0KECHUS

C IOMOIIIBIO CBA30K «HEKOTOPBI», «J1t000i1». Pacno3naBath
VICTUHHBIE U JIOKHBIE BBICKAa3bIBAHUSI O MHOTOYTOJIbHUKAX,
NPUBOAMTH IPUMEPbI ¥ KOHTPIIPUMEDBI.

HccaenoBath 3aBUCMMOCTb IUIONIAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOW CETKH JJII TOCTPOCHHUS
¢Guryp; pazdouBaTh NPIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTrOJIbHUKH; COCTABJATH QUTYPHI U3 KBAaJIPaTOB U
IPSIMOYTOJIbBHUKOB M HAXOAMUTh UX IUIOLIAAb, pa30UBaTh
(Gurypsl Ha IPSMOYTOJIBHUKHU U KBAJPAThl U HAXOAUTh UX
IJIOIIAMb.

BeipaxkaTh BEIMUMHY TUIOIIAIN B PA3JIMYHBIX EUHUALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BAaTh 3AaBUCHMOCTH MEXKy METPUUECKUMU
€MHNLIAMHU U3MEPEHUS TIIOIIAIHN.
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3HAKOMUTBLCSH € npuMepamMm IPpUMEHCHMUS IIJI0AaA U
IICPpUMCETPA B IPAKTUICCKUX CUTyallUAX. Pemartn 3agavdu

n3 pCaHBHOﬁ JKU3HHU, Ipeaiaratb u oﬁcymz[aTb Pa3jINIHbIC
CIocooObI PCHICHUA 3a1a4

JlecsiTuunbie APOOH

38

JlecaTraHas 3anuch
npobOeii. CpaBHEeHUE
JIECSTUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JTPOOSIMH.
OxkpyriieHue
JECATUIHBIX
JpOOEH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha ApooH

IIpeacTraBiasiTh 1eCATUYHYIO IPOOb B BUJIE 0OBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATH JICCITUYHBIEC IpOOH,
npeaIaraTb, 000CHOBBIBATH M 00CYK1aTh CIOCOOBI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

N300paxkaTth necaTuUHbIEC 1poOU TOUKAMU HA KOOPAUHATHOM
IPSIMO.

BoIsIBASITH CX0ACTBA M PA3JIM4Ms PABIIT apU(PMETHUECKUX
JNEUCTBUH C HATYPAIbHBIMHU YHCIIAMH U AECATUYHBIMU
IpoOsSIMU, OOBACHSTH UX.

BoInosHaTh apudmMeTHYecKue A1eUCTBUS C IECITUIHBIMU
JTpOOSIMU; BBHINMOJHATH MPUKHAKY U OLEHKY pe3yibTaTa
BBIYHCIICHUM.

IIpumeHsATH cBOMCTBA apr(METUIECKUX JICUCTBUIM

JUISL palliOHAIN3a1MY BEIYHCIICHU.

IIpuMeHATH NPABWIO OKPYIJIEHUS JIECITUUHBIX IPOOEi.
IIpoBoauTH HcCIEIOBAHUS CBOMCTB JICCITUIHBIX APOOCH,
ONUPasiCh Ha YHUCIIOBBIE SKCIEPUMEHTHI (B TOM YKCIIE

C MMOMOIIBI0 KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
PUBOIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 ApO0sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI.
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Pemath TEKCTOBBIE 33/1a4H, COJIEpKale APOOHBIE JAHHBIE, U
Ha HaXO0XXJCHHUE YaCTHU LEJI0r0 U LEJIOro 10 €ro 4acTHu;
BbISIBJIATH UX CXOJACTBA U Pa3jJIM4Msl.

MoaeanpoBaTh X0/ pELICHUs 33ja41 C IOMOILBIO PUCYHKa,
cxembl, Tabnuibl. [IpuBoANTH, pa3dupaTh, OLIEHUBATH
pasIMYHbIC PELICHMS, 3alIMCH PEIICHNN TEKCTOBBIX 3a/ad.
OnepupoBaTthb APOOHBIMU YHCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTYyaLUX.

Kpuruyecku oeHUBATH ITOITYYECHHBINA PE3YJIbTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS apUPMETUKU

Harnmannas reometpus.
Tena u purypst
B [IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkeHue
MHOTOI'PaHHUKOB.
Monenu
MPOCTPAHCTBEHHBIX
TEJL.
IIpsAMOYTOJIbHBIN
napajuiesienunesn,
Ky0. Pa3BépTku kyba
U Mapajuiesienumena.
IIpakTnyeckas
pabota «Pa3BépTka
Ky0ay.

O0béM KyOa,

Pacno3HaBaTh Ha YepTeKaX, PUCYHKAX, B OKPY:Kal0LeM
MHpe TIPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOTPaHHHUKH, O CbIBATH, HCMOJIb3Ys TEPMUHOJIOTHIO,
OLIeHMBATh JIMHEIHbBIC pa3MepHI.

IIpuBoauTH NpHMepbI 00BEKTOB PEATBHOTO MUPA, UMEIOLINX
¢bopMy MHOTOTpaHHUKA, TIPSIMOYTOJHLHOTO Mapasieienuresa,
Kyoa.

N306paxath Ky0O Ha KJIeTYaTOM OyMare.

HccaenoBarthb cBoiicTBa Ky0a, IpsIMOYTOJILHOTO
napasuieNienure1a, MHOTOTPaHHUKOB, UCTIOJB3YsI MOJICIIH.
Pacno3HaBaTh M M300paxkaThb pa3BEPTKHU KyOa U
napasuienenunena. MoaeaupoBaTh Ky v mapaieenure;]

u3 Oymaru u nmpoyux MaTepuagoB, 00 bACHITH CIOCO0
MO/ICITUPOBAHUSI.
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MMpAMOYI'OJIBHOT'O
Mnapajuiciacriicaa

Haxoaurtp n3MepeHus, BBIMMCIATH I1JI011a/1b IOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJILHOTO MapalieNenuIea;
HCCJIe0BATH 3aBUCUMOCTBL 00bEMa KyOa OT AJIMHBI €r0
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
HabaronaTh 1 NpOBOAUTH AaHAJTOTHH MEXTY TOHATUSIMU
IUIOIIAIU ¥ 00bEMA, IEPUMETPA U IIJIOLIAAN TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIO’KHBIE BbICKAa3bIBAaHUS

0 MHOTOTpaHHUKAaX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS 1 OTPULIAHUS BbICKA3bIBAHUI.
Pemarhb 3a1a4u U3 peaJibHOM KU3HU

[ToBTOpEeHUE U 0600IICHNE

10

IToBTOpEHue
OCHOBHBIX IOHSATUM
U METOJIOB Kypca

5 xnacca,
000011IeHIE 3HAHU I

BeruucisiTh 3Ha4eHUS BBIPAXXEHUM, COAEPKAIIUX
HaTypaJibHbIE YHCia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBINIOJIHATH MPE0OPa30BAHUS YHCET.

Bei0MpaTh cliocod cpaBHEHUS YHCEIL, BBIYMCIICHUH,
NPUMEHSTh CBOMCTBA apu(PMETHUECKUX AEUCTBUI

JUIsL PAl{MOHAIN3aLMU BEIYMCIICHUH.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMbIX ICUCTBUM 1
CaMOITPOBEPKY PE3yJIbTaTa BbIYNCICHUMN.

Pemiats 3agaum U3 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUA JUIS PELICHUs 3a/1a49 U3 IPYTUX
y4eOHBIX MPEIMETOB.

PemaTh 3a1aum pa3HbIMH CIIOCO0AMH, CPABHUBATD -
CIOCco0BbI peIICHNUS 331a41, BBIOMPATH PALIMOHAJIbHBIN
crnocood

OBLIEE KOJIMYECTBO
YACOB I1O [TPOI'PAMME

170
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6 KJJACC

HanmenoBanue paszgena | Kommuaectso OcHoBHOE OcHOBHBIE BUIBI ACATEIBHOCTU 00YYAIOIINXCS
(TemnI) Kypca 4acoB coJiepyKaHue
HatypanpHble yncna 30 Apudmernyeckue BoinosHATh apudpmMeTHUecKkne 1elCTBUSI C MHOTO3HAYHBIMU
JENCTBUS HaTypaJbHBIMU YUCJIaMU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAaYHBIMHU BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIAThH
HATypaJbHbIMU 3HAYEeHMs BbIPAKEHUMN, COAECPIKAIINX CTECTICHHU.
yuciaaMu. YucnoBele | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIPKECHMUSI, BBIPAXEHU, TPUMEHATH NPUEMBI IPOBEPKM PE3YIIbTaTA.
NOPSIAOK ACHCTBHIA, Hcnonb30BaTh NPHU BHIMUCICHUSX [IEPEMECTUTEIBLHOE U
HCIIOIb30BaHUE COYETaTEeIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHHUS,
ckoOOoK. OKpyTJIeHHE | paclpeaeauTeIbHOE CBOMCTBO YMHOKEHHUSI OTHOCUTEIIBHO
HaTypaJIbHBIX UHCEII. | CIIOKEHUS, CBOMCTBA apu(PMETHIECKUX JEeHCTBUM.

Jlenurenu u KpaTHbIE
Yypca; HauOOoJIbIINI
OOIIMH JeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.
JlenuMocTb CyMMBI U
IPOU3BE/ICHUSI.
Jenenue

C OCTaTKOM.
PemeHue TeKCTOBBIX
3a7a4

HccaenoBaTh 9KCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YU CJIOBBIC DKCIICPUMEHTHI, BIIBUTaTh H 000CHOBBLIBATH
TUIOTE3bI.

dopMyJTHPOBATH ONpPeieJIeHUs JICITUTEIIS U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTEIS U HAUMEHBIIIETO O0IIETO

KpaTHOT' O, ITPOCTOI'O U COCTAaBHOI'O YU CCJI; UCIIOJIb30BAaTh 9TH

IMOHATHA IIPpU PCIICHUHA 3a/1a4.

IIpuMeHsATH aJroOpUTMBbI BHIYUCICHHUS HAUOOJIBLIEr0 00IIEero

JIeTUTENsl 1 HAUMEHBIIIEro 00IIEro KpaTHOrO JABYX YHCed,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha POCTHIE MHOKUTEIIH.
UccaenoBathb ycinoBus 1eauMoctu Ha 4 u 6.
UccaenoBarb, 00cyx1aThb, popmMmyJanpoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYyMMBI, TPOU3BENCHUS:
JBYX YETHBIX YHCEJI, IBYX HEUETHBIX YUCIIEC, YETHOTO U
HEUYETHOTO YHCEIL.

HccaenoBath cBOCTBA 1EIMMOCTA CYMMBI U ITPOU3BEICHUS
YUCE.

IIpuBoaAUTHL NPpUMeEPbI YHCEII C 3aJAHHBIMU CBOMCTBAMHU,
Pacno3HaBaTh BepHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX 4KCell, OIIPOBEPraTh HEBEPHBIE YTBEPKICHU
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTHUeCKUE NMPEAI0KEHUS

C IIOMOILIBIO CBA30K «H», «KWIN», KECIH. .., TO... M.

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JEINUMOCTH, apU(PMETHUYECKUM CIIOCOOOM, UCTIOJIB30BATh
nepedop BCeX BO3MOKHBIX BAPHUAHTOB.

MoaeaupoBarh X0/ pelICHUs 3a/1a4 C IOMOILbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3déupaTh, OEHUBATH PAZJTUYHBIC PEIICHUS,
3aIMCHU PELICHUN TEKCTOBBIX 3a1a4.

Kpuruvecku oueHUBaTh IMOJTYyYECHHBIN PE3YJIbTAT, HAXOAUTH
OLLIMOKH, OCYILECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reomerpust.
[IpsimbIE HA TIIIOCKOCTH

[IeprieHnuKyIsIpHBIE
psIMBIE.
[TapamiensHbie
psIMBIE.
Paccrosinue mex ity

Pacno3HaBaTh Ha yepTexax, pUCyHKaxX CIIly4au B3aUMHOTO
PACIIOJIOKEHUS JBYX NPSIMBIX.

N300paxkaTh ¢ NOMONIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOMW U KJIETYaTOM Oymare JiBe epeceKaronuecs
MpsIMBbIE, BE MAPaJIICNIbHBIE MPSIMBIE, CTPOUTD MPAMYIO,
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JBYMS TOUKaMHU,
OT TOYKH JI0 IIPSAMOM,
JUIMHA MapuIpyTa

Ha KBaJIpaTHOU CETKE

NEPIECHIMKYISIPHYIO JAaHHOM.

IIpuBoauTH NpUMeEPHI NAPALIETBHOCTH U
IIEPIICHIUKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIOJIbHUKAX IEPIICHAUKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pasaTh MHOTOYTOJIbHUKH
C IapaJuIeIIbHBIMHU, IIEPIICHANKYJSIPHBIMU CTOPOHAMH.
Haxoautsb paccrosiHre MEXAY ABYMs TOYKAMU, OT TOUKH
JI0 IIPSIMOU, JUIMHY ITyTH Ha KBaAPATHOU CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIteHue apooeii.
CpaBHeHuE U
YIOPSIOYMBAHUE
TpoOei.
Jecsituunble 1poOu
U METpHYeCcKas
cUCTEMa Mep.
Apudmerndeckue
JIEUCTBUS

C OOBIKHOBCHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OtHomieHue.
JleneHne B JaHHOM

CpaBHUBATH M YIIOPSAI0YUBATH JIpOOH, BLIOUPATH CNIOCO0
CpaBHEHHUS JPOOCH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeil 1 OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCIOJIb30BATH
IKBUBAJIEHTHBIE NpecTaBJIeHHs TPOOHBIX YHCEN IMPU UX
CpaBHEHUH, IPU BbIYUCICHUSAX. MCIOIBb30BATH JECSITUYHBIC
JpoOH IMpHU MpeoOpa30BaHUH BETUYHUH B METPHUCCKOMN
CHUCTEME MED.

BoinmoaHATs apugMeTnyecKue 1eHCTBUS

C OOBIKHOBEHHBIMH U JCCATUYHBIMU JPOOSMHU.

BoerunciasaTh 3HaueHNs BBIPAKECHUM, COAEPIKALLNX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITOTHATh
npeodpa3oBaHus IpoOeH, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPMeTHUECKUX ACHCTBUM 111 paluoOHaATN3aIuU
BBIYMCIICHUM.

CocTaBasiTh OTHOILIECHUS U TPONIOPLIUU, HAXOAUTH
OTHOUIEHUE BEJIMYMH, ICJINTh BETUYMHY B TAHHOM
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OTHOIIEHUHU.
Macmra0,
IIPOIIOPIIUSL.
[lonsTHE mponexTa.
Brruucnenue
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYUHBI I10 €€
MPOLIEHTY.

Pemenne TeKCTOBBIX
3a7a4, CoOAEpKaIuX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILLEHUMU.
HaxoauTh 3KcnepuMeHTAIbHBIM IYTéM OTHOIIICHUE JJIUHBI
OKPYKHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILICHUE BETUYMH,
HAXOAMThb MaclITal MiaHa, KapThl U BBIYUCIISATH PACCTOSHUS,
UCITIOJIb3Ysl MacIITao.

OO0BSACHATB, YTO TAKOE MPOLIEHT, YIOTPEOISATH 000POTHI pEUH
CO CIIOBOM «IIPOLIEHT». BhIpamaTh MPOLIEHTHI B JPOOSX U
JpoOU B MPOLIEHTaX, OTHOIICHHUE JABYX BEJIMUYUH B IMPOLICHTAX.
BbI4ucJATH MIPOLIEHT OT YKCIIA U YHUCIIO 110 €r0 MPOLIEHTY.
OxpyrisTh 1poOu U MPOIEHTHI, HAXOAUTh TPUOTMKEHUS
quCell.

Pemarts 3a1a4u Ha 4acTH, IPOLIEHTHI, IPOTIOPLUH,

Ha HaXOXKJIeHUe Apoou (TIPOIIeHTa) OT BETMYMHBI M BEIIUYUHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT apyrou. IlpuBoauTs,
pa3douparhb, OLEHUBATH PA3JIMYHBIE PEIICHUS, 3aMUCU
pEILIEHUI TEKCTOBBIX 3a7a4.

N3BaexkaTs nHGOpMaNMIO U3 TAOJIUI] U TUarpaMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OTIpeeNsATh HauOoblIee U HauMEHbIIIee

U3 MIPE/ICTABICHHBIX TAHHBIX

Harnsannas reomerpust.
Cummetpus

OceBas cummeTpus.
LenTpanbHas
CUMMETPUS.

Pacno3naBaTth Ha yepTexkax U M300paKeHUIX, H300paxkaTh
OT PYKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB (DUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPHYHBIX
dburyp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUS.
Cummetpust

B TIPOCTPAHCTBE

OKPY’KHOCTb), CHMMETPUYHYIO JAHHOH OTHOCUTEIBHO
IPSAMOU, TOYKHU.

Haxoauth npuMepbl CHMMETPUH B OKPY’KAIOIIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHTEJILHO NPSMOI1; KOHCTPYHMPOBATh T€OMETPUUECKUE
KOH(UTYpAIMH, UCTIOIb3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccnenoBath CBOWMCTBA U3YUYEHHBIX (DUTYD, CBSI3aHHBIE

C CUMMETPHEH, UCII0JIb3Ys SKCIIEPUMEHT, HAOIIOICHHUE,
MO/JICITUPOBAHHUE.

O00CHOBBIBATbH, OIPOBEPraTh C NOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYP

Bripaxenus ¢ ykBamu

[Tpumenenuie OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXKCHUU U
IPEMIOKEHU M.
bykBeHHbIE
BBIPAKEHUS U
YHUCIIOBBIE
IIOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HAXO0XJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI 111 0003HAYEHUS YHUCET, TPH 3aMUCH
MaTEeMaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHBIC
BBIPKEHHUSI 110 YCIOBUIO 33a4H.

HccaenoBarb HECIOKHBIE YACITOBBIE 3aKOHOMEPHOCTH,
UCITIOJIb30BATh OYKBBI JIJISl UX 3aITUCH.

BbIuucjasaTs ynuciIoBoe 3HaYeHNE OYKBEHHOTO BHIPAKEHUS
MIPU 33/IaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBAJIpaTa; IJIMHBI OKPYKHOCTH, IO
Kpyra; BbINOJHATH BLIMUCIEHUS 110 3TUM (opMyriam.
CocTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE; 1IeHA,
KOJIMYECTBO, CTOMMOCTbD; IPOU3BOIUTEIBHOCTE, BPEMsl, 00BEM
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KOMITOHEHTA. pabOThI; BBIMOIHATH BEIYMCICHUS 110 3TUM (POPMYJIaM.
DopMyiibl Haxoauth HeW3BECTHBIN KOMIIOHEHT apU(METHIECKOTO
NEeNUCTBUS
Harmsannas reomerpust. 14 YeThIpEXYTOJIbHUK, N300pakaTh Ha HEIMHOBAHHOM U KJIeTYATOM Oymare
@urypsl Ha MJIOCKOCTH IPUMEPBI C UCIIOJIb30BAaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsAMOyYTONBbHUK, C NapaJUICIIbHBIMU, NIEPIIEHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JTMaroHaJieH.
N3mepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumertp
MHOT'OYT'OJIbHUKA.
[Tnomans durypsi.
Dopmybl
epUMeETpa U
o
PSIMOYTOJIbHUKA.
[Tpubnuxéanoe

N3MCPCHUC IJTIOa 1

buryp.
[IpakTnueckas

CTOPOHAMHU, IPSIMBIMH YTJIaMH U JIP., PABHOOEIPEHHBII
TpeyronbsHUK. [lpeanarats U 00CyKa1aTh CoCoObI,
AJITOPUTMBI IIOCTPOCHHUS.

HUccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaIpaTa,
pa30uBaTh Ha TPEeyroJbHUKH. OO0CHOBBIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O MPAMOYTOJIbHUKE, KBAJIpaTe, pACIO3HABATH BEPHBIE U
HEBEPHBIE YTBEPKACHHUS.

M3mepsTh U CTPOUTH C IOMOLIBIO TPAHCIIOPTHPA YIJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PaCNoO3HABaTh OCTPHIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIN, MPSIMO-
YTOJbHBIN, TYNOYTOJIbHBIN, pABHOOEAPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJIbHUKH.

BouruucasiTh nepuMeTp MHOTOYTOJIbHUKA, TIJIOIIA/Ib
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSMOYTOJIbHUKHY,
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pabora «Ilnomaas
KpyTa»

Ha paBHbIC (PUTYPBI, KCTI0JIB30BATh METPUUCCKHUE €TUHULIBI
W3MEPEHUS JJIMHBI U TUIOIIA/IH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JTUH U
IJIOIIA/IeH Ha KieT4yaToi Oymare, mpuOInKEHHOE U3MEPEHHE
JUTMHBI OKPY>KHOCTH, TJIOIIAAN Kpyra

[TonoxurtenbHbIC U

OTPULATCIBHLBIC YKUCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
MoyJist. HucnmoBbie
MIPOMEKYTKHU.
ITonoxxurtenbHbIC U
OTpUIIATEIbHBIE
yucia. CpaBHEHHE
TTOJIOKUTCIBHBIX U
OTPUIIATETBHBIX
Yyuces.
Apudmerndeckue
JIEUCTBUA

C TIOJI0KUTEIIbHBIMU
U OTpUIATEIIbHBIMU
YUCJIaMH.

Perienne TeKCTOBBIX

3a1ay4

IpuBoauTH NPpUMeEPHI UCIOJIB30BaHNUS B pEATIbHON KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxkaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATENIbHBIE YUCIIA TOYKAMU HA YUCIIOBOM IIPSMOH,
HCII0JIb30BATh YKCIIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NPaBUJIA CPABHECHUS, YIIOPSAI0YHUBATD 1ETIBIE
YUCIla; HAXOAUTh MOJYJIb YUCIIA.

DopMyJIUPOBATH MPABUJIA BEIYUCIIEHUS C MOJIOKUTEIbHBIMA
Y OTPULIATEILHBIMH YHCJIaMU, HAXOAUTh 3HAYEHUS
YHCJIOBBIX BBIPAKEHUH, COJIEPKAIIUX ICUCTBUS

C MTOJIOKUTEIIBHBIMU U OTPULIATEIIbHBIMYA YU CIIAMM.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JUTsl IpeoOpa3oBaHusl CyMM U NMPOU3BEICHUIN
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HpCI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyronbHas
cucTeMa KoopAuHaT
Ha INIOCKOCTH.
Koopaunats! Touku
Ha IIOCKOCTH,
a0cIcca u
opJIMHaTa.
Cronbuartsic u
KpPYTOBbIE
JUarpaMMel.
[IpakTrueckas
pabota «IlocTpoenue
JTUarpaMmm».
PemeHue TeKCTOBBIX
3a7a4, CoAepIKaInux
JTaHHEBIE,

O0bSACHATH U LJJIIOCTPUPOBATH MOHATHE ITPSIMOYTOJIBHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBI;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOMTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
MPECTABICHHYIO B TAOJIMIaX, HA TUarpaMMax JJisl pelieHus
TEKCTOBBIX 3aJ1a4 U 3a7a4 U3 PCAIbHOW KU3HU

MPE/ICTABIICHHBIC

B TaOIUIIaX U

Ha JuarpaMmax
Harnsanas reomeTpusi. [TpsiMoyTONBHBIIM Pacno3naBarthb Ha yepTekax, pUCyHKaX, ONUCHIBATH
Durypsl B IpOCTPAHCTBE napasuiesIeumne, NUpaMUuy, IpU3MY, HAIUH]P, KOHYC, 11ap, H300PakaTh X

KyO, mpu3ma,
nUpaMuIa, KOHYC
IWIAHID, TIap U
cdepa.
N3o6paxkenue

b

OT pyKH, MOAeJIUPOBATH 13 Oymaru, MiaacTUJIMHA, TPOBOJIOKU
u ap. lIlpuBoauTH NpUMePBI 0OHEKTOB OKPYKAIOLIETO MUPA,
UMeIoNX (POpMbI HA3BaHHBIX TeJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.

35



MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
WIMHJpA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJEenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00bEMa;
€IMHUIIBI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJTBHOTO
napajuienenunena,
Ky0a, popMyIibl
o0BéMa

N3yuaTh, HCHIOIB3YS SKCIEPUMEHT, HAOJIOIEHUE, U3MEPEHHE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONIMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA H
Pa3IMuMs: MEKITY NUPAMUION U IPU3MOU; MEXKIY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEépTKU Mapasuienenumena, kyoa, mpu3Msl,
MAPaMHUJIbl, KOHYCA, HUJIUH/PA; KOHCTPYUPOBATh JaHHbIE
Tesa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3aaBath MoJeJIM TPOCTPAHCTBEHHBIX (UTYp (13 Oymary,
MIPOBOJIOKH, TUTACTUJIMHA U AP.)

N3mepsaTb Ha MoeJIAX: ITUHBI pEOEp MHOTOIPaHHUKOB,
JIMaMeTp IIapa.

BoiBoauTh hopmysry 06bE€Ma IPSIMOYTOIBHOTO
napajuieienuneaa.

Boruuciasats no gpopmyiaMm: 00bEM MPSIMOYTOIHHOTO
napajuienenuneaa, Kyoa; UCroiab30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuieNIeNUIeA0B; pelaTh 3a1a4M C PEAJIbHbIMU JaHHBIMU

[ToBTOpeHue, 06001ICHHE,
CHCTEMaTH3aIns

20

[ToBTOpEHUE
OCHOBHBIX ITOHITHN
Y METOJIOB KyPCOB 5
1 6 KJIaCCOB,
000011eHNE U
CHCTEeMaTH3aIns
3HAHUU

BbIYuCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAITUX
HATypallbHbIE, LEJIbIE, TOJIOKUTEIIbHBIE U OTPULIATEIIbHBIE
4yucia, OOBIKHOBEHHBIC U ICCATUYHBIE IPOOU, BBITIOIHATH
npeoOpa30BaHUs YUCEN U BBIPAKECHUH.

Bri0upaTh criocod cpaBHEHUS YK CEI, BEIYUCICHUH,
NPUMEHSITH CBOMCTBA apu(PMETHIECCKUX NEUCTBUI

JUISL pallMOHAIU3allii BEIYMCIICHUM.
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Pemiath 3aga4m U3 peaibHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U PELICHUs 3a/1a49 U3 IPYyTUX
IIPEIMETOB.

PemaTe 3a1a4u pa3HbIMH C1I0CO0aMHU, CPABHUBATh,
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4H.

Ocy1ecTBJIATh CAMOKOHTPOJIb BBIIOJIHIEMBIX IEMCTBUN U
CaMOITPOBEPKY PE3YIbTaTa BIUYNCICHAN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO O0Opa30BaHUS:
OHa 00ecleynBaeT M3yYeHUE APYTUX NUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOHKEHUS 00pa30BaHus U
B TIOBCEAHEBHON KW3HU. Pa3Butme y o0OydaromMXcsd HAy4YHbIX MPEACTaBICHUIMA
O TPOUCXOXKICHUU U CYIIHOCTU aireOpandyecKkux aOCTpakiui, crnocode OTpaKeHus
MaTeMaTHYeCKOM HayKOM SIBJIEHHM M IPOLECCOB B MPUPOAE U OOILIECTBE, PpOJIU
MaTEeMaTUYeCKOro MOJICIUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUSI W KAueCTB MBIIUICHUS, HEOOXOIUMBIX
JUI a/laliTallii B COBpEMEHHOM LIM(ppoBoM ob1iecTBe. M3yuenue anredpel o0ecrieunBaet
pa3BUTHE yMEHUs HaOI0/aTh, CpPaBHHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA M BBIBOJBI, (OpMyIHpOBaTh YyTBepxkacHUs. OCBOGHHE Kypca aireOpbl
o0OecreuynBaeT pa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOYyYaroluXcsi: OHU HCIOJIb3YIOT
JNEAYKTUBHbIE UM WHAYKTHUBHBIE pAacCyXICHUS, OOO0OIIeHHEe U KOHKPETU3AIHUIO,
abcTtparupoBanue u aHajgoruto. O0ydenue anredpe npenoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITENIbHOM AESITETbHOCTU O0YYaroUIUXCcs, MOATOMY CaMOCTOSITEJIbHOE pellleHue
3a/1ay SBJISIETCS pean3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B cTtpykType mporpammbl y4eOHOTO Kypca «Auredpa» Ajii OCHOBHOTO OOIIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEpPKATeIbHO-METOJANYECKUE JIMHUM:
«Yncra 1 BEIUMCICHUS, « AreOpandecKkue BEIpaXeHUS», « Y PAaBHEHHUS U HEPABEHCTBAY,
«Dynakiuny. Kaxmas w3 3TUX coAepKaTelbHO-METOAMYECKUX JIMHUN pa3BUBACTCS
Ha TIPOTSHKEHUU TPEX JIET M3yUCHUs Kypca, B3aMMOJICHCTBYS C APYTHMH €TO JIMHUSIMH.
B xone u3ydenus yueOHOTO Kypca 0O0y4arommumMcst MPUXOAUTCS JIOTUYECKU PaCCYKIATh,
UCITOJIB30BaTh TCOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3W C 3THUM B MpoOTrpaMMmy
yaeOHOro Kypca «Anredpay BKIIOYCHBI HEKOTOPHIC OCHOBHI JIOTHKH, MPECTaBICHHBIC
BO BCEX OCHOBHBIX paslielax MaTeMaTHUeCKOro oOpa3oBaHHsI M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYalOMMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYECKOTO S3BIKA.
ConepkaTenbHON M CTPYKTYPHOM 0COOCHHOCTHIO yUeOHOTO Kypca «Anredpay sBisieTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUMA «Yucia U BEIYUCICHUS» CIIYKUT OCHOBOMW JIJIsl JAJbHEUILETO
M3Y4YCHUSI MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOIIMXCA JIOTHYECKOTO
MBINUICHNS, (OPMHPOBAHUIO YMEHHUS TIOJIb30BAaThCS ~ QTOPUTMAaMH, a TaKxKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TOBCEIHEBHOM KU3HHU.
Pa3BuTtHe moOHATHS O YHCIe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBSI3aHO
C paIMOHAIBHBIMU M UPPAMOHATBHBIMA YHCIaMU, (POPMUPOBAHUEM MPEACTABICHHIMA
O JCUCTBUTEIHHOM 4YHCIE. 3aBeplICHHE OCBOCHHUS YHCIOBOW JIMHUA OTHECEHO
K cpefHeMY 00IeMy 00pa30BaHUIO.
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ConepxaHue IByX anreOpandeckux JUHUN — «AnreOpanyeckue BBIPAXKECHUSD» U
«YpaBHEHUSI W HEPaBEHCTBA» CHOCOOCTBYeT (HOPMUPOBAHHIO Yy OOyUYaIOIIUXCS
MaTEeMaTHYECKOT0 anmapaTa, HeOOXOAMMOTro ISl pEHICHUs 3a]]a4 MaTeMaTUKH, CMEKHBIX
NpEeIMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro oOIIero
oOpa3oBaHMs y4eOHBII MaTepuan TPYIIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHUH.
AnreOpa JIeMOHCTpPHpPYET 3HAUYCHHE MAaTeMAaTHKU Kak s3blKa JUIsl TOCTPOCHUS
MaTeMaTHYECKUX MOJIEJICH, OTMCaHus MTPOLIECCOB U SABJICHUH peaabHOro Mupa. B 3amaun
oOyueHus anreOpe BXOAT TaKKe AalbHEHIIee pa3BUTHE AITOPUTMUIECKOTO MBIIIUICHHUS,
HEOOXO0JIUMMOT0, B YACTHOCTH, /I OCBOCHHSI Kypca HH(POPMATUKH, U OBJIaICHUE HABBIKAMU
JIEAYKTUBHBIX paccyxneHuid. [IpeoOpazoBanne CHMBOJBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKE€HUs1, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUECTBY.

Conepxanve (GYHKIIMOHAIBHO-TpaPUUECKON JIMHUM HAIICICHO Ha IMOJy4YeHHE
OoOyJaronMMucss 3HaHUM O (QYHKIUSAX Kak BaKHEHIIEW MaTeMaTH4eCKOW MOJeNu
JUIA OTNMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJE U
oOmecTtBe. M3ydyenne marepuana crnocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHbIC BHIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHUKU — CJIOBECHBIE,
CUMBOJIMYECKHUE, rpaduueckue, BHOCUT BKJIaa B (POpMHUpPOBAHUE MTPEJCTABICHHUN O pOIU
MaTEeMAaTHUKHU B Pa3BUTUHU ITUBWJIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaercsl y4eOHbl Kypc «AnreOpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl coaepxkanus: «Uucna u
BBIUHCTICHUS», «ANreOpandeckiue BBIPAKCHUA», «YPaBHEHUS ¥ HEPABEHCTBAY,
«DyHKIHUWNY.

OOmiee 4YKMCIO YacoB, PEKOMEHIIOBAaHHBIX TSI HW3Yy4EeHHUS Y4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kiacce — 102 gaca (3 yaca B Henmeno), B 8 kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucia 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEXO/T OT OJTHOM (POPMBI 3amTUCH APOOEH K
npyroii. IloHsATHME panMOHAIBHOIO YHCHA, 3alUCh, CPABHEHHE, YNOPSAIOYMBAHHE
palMOHANBHBIX 4YHCell. ApudmeTndeckue ICHCTBUS C PAIMOHATBLHBIMU YHCIIAMH.
Pelenue 3a1ay u3 peaibHOM MPaKTUKKU HA YACTH, Ha IPOOU.

Crenenb C HaTypalbHBIM [IOKa3aTeleM: OMpeaeieHue, mnpeodpa3zoBaHUe
BBIPKEHUII Ha OCHOBE OMpEeNIeHUs, 3amuch OonblIMX yucen. [IpoueHThl, 3amuch
MPOLIEHTOB B BHjJE ApoOM W ApoOH B BHUAE MNPOLEHTOB. TpuM OCHOBHBIE 3alaud Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHOM IIPAKTHUKH.

[IprMeHeHne MPU3HAKOB JIEJIMMOCTH, PA3JIOKEHUE HA MHOXXHUTENN HATypabHBIX
YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YKCJIE pAMasi U oOpaTHasi MPONOPIMOHAIBHOCTH.
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Aure0OpanyecKue BbIPaKeHU s

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUsS C NEpeMEHHOU. JlomycTumele
3HAYEHHs IepeMeHHBIX. [IpencraBieHue 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B BHJC
¢opmyibl. Beruucnenus no ¢opmynam. I[IpeoOpasoBanne OyKBEHHBIX BBIPAXKECHHI,
TOKJIECTBEHHO PAaBHBIC BBIPAXKEHMSI, IPaBHJIa IPE0OpPa30BaHUs CYMM U IPOU3BEJICHUI,
IpaBUJIa PACKPBITHS CKOOOK U MIPUBEIEHUS TOTOOHBIX CIaraeMbiXx.

CBolicTBa CTENEHU C HATYPAJIbHBIM MIOKA3aTeIEM.

Opnounensl ¥ MHOrowieHol. CreneHb MHOrowieHa. ClOXEHWEe, BBIYMTAHUE,
YMHOKE€HHE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOYKEHHUSA: KBagpaT CyMMBI U
KBaapar paszHoctu. PopMmyna pa3HOCTH KBaAparoB. PaszjnoxkeHue MHOIOUYJICHOB
Ha MHOYKUTEJIN.

YpaBHeHUS M HEPAaBEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, MpaBWiIa MpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUIIBHOCTbh YPaBHEHUU.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOTO YPaBHEHUS,
pelieHne JIMHENHBIX ypaBHEHUN. (COCTaBIE€HHE YpPaBHEHUW IO YCIOBHIO 33Ja4u.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JIByMsS NepeMeHHbIMH W ero rpaduk. Cucrema IBYyX
JUHEHHBIX YpaBHEHUHN C IBYMs IIEpeMEHHBbIMU. PerieHne cucteM ypaBHEHUH CIIOCOOOM
MOJACTAaHOBKU. [IprMepsI pelieHrs TEKCTOBBIX 3a/1a4 C IIOMOIIBI0 CUCTEM YPABHEHUM.

DOYyHKIUHA

Koopaunara Touku Ha npsimoit. UucnoBelie MpoMexyTKU. PaccTosiHre MeX Iy 1BYMs
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[IpssmoyrosbHas cucrema koopaunar, ocu OX u Oy. AGcuucca U opArMHATa TOUKU
Ha KOOpAWHATHOM TuiockocTh. Ilpumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. I'paduk dynkuuu. CBoiicTBa
¢byukuuid. Jluneinas ¢yHkumsa, e€ rpaduk. Ipaduxk dyskogum y = | x|
I'padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHEHUU.

8 KJIACC
Yucua v BbIYUCICHUA

KBagpatuelii kopeHb u3 uucia. [lonstue 06 uppauroHaibHOM uncie. JlecsaTuanbie
NpUOJIMKEHUsT UppalMOHANbHBIX uunced. CBoilcTBa apuMeTHUecKuX KBaApPaTHBIX
KOpHEH U UX NPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U BHIYMCIICHUSM.
JlencCTBUTENIBHBIE YHCIIA.

CrerneHsb ¢ LeabIM ITOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIIA.

AJiredpanyeckue BbIpaKeHHsI
KBagpatHbiii TpEXuiieH, pa3oKeHHe KBAJPATHOTO TPEXUICHA Ha MHOXKUTEIH.
Anrebpanueckas Apods. OCHOBHOE CBOMCTBO anredpandeckoi Apodu. CrnoxxeHue,
BBIYMTAHHE, YMHOKEHUE, JIeleHue anreOpandyeckux ApoOeil. PannoHanbHble BIpaXKeHUS
U uX npeoOpa3oBaHUeE.

40



YpaBHeHMs M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMyna KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUN, CBOASAIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreiimme
JIpOOHO-pallMOHAIbHBIC YPABHEHHUSI.

I'paduueckass uHTEprHpeTanusi ypaBHEHHM C JABYMsS MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU. [[prMepshl pelieHus: CUCTEM HEJTUHEUHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aIreOpanvdecKiuM CIIOCOOOM.

HucmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTPH HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OAHOW nepeMeHHOU. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOYyHKIUHA

[Tonstue pynkuu. O6nacTb ompeneneHUuss 1 MHOXKECTBO 3HAUECHUU (YHKIUU.
Cnioco0bl 3a1aHus PyHKIHM.

I'padux pynkumu. Urenue cBoicTB PyHkmu no e€ rpaduky. Ilpumepsl rpaduxos
(YHKLHIA, OTPa)KaIOIIKUX PEATbHBIE POLECCHI.

@OyHKIMH, ONUCHIBAIOIINE NPSAMYIO U 00OpAaTHYIO IPONIOPLIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynkmun y = X2, y = x%, y =VX, y=|X|. I'padudeckoe pelenre ypaBHeHH#H
U CUCTEM ypaBHEHHI.

9 KJIACC
Yucya u BbIYHCIEHUS

PanimonanpHbie 4wuciia, UppalMoHAJIbHBIE YKCJIA, KOHEUYHbIE U OECKOHEUHbIC
JIeCATHYHBIC poOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIBHBIC YHUCIIa KaK
OCCKOHEUHBIE JECATHYHBIC JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JECHUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MIPSAMOM.

CpaBHeHue JIENCTBUTEIBLHBIX quCell, apudmMeTHIeCKue JIEUCTBUA
C JICUCTBUTEIbHBIMU YHCIaMU.

Pa3smepsl  0OBEKTOB  OKpYXKAIOMIETO  MHpPA, JUJIMTEIBHOCTh  MPOIECCOB
B OKPY>KaroIIEM MUDE.

[TpubnmxEHHOe 3HAYCHHWE BEJIMYHMHBI, TOYHOCTH MNpuOIMxKeHus. OKpyrieHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BBIYHCICHUH.

YpaBHeHUS M HEPAaBEHCTBA

JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOIALIMXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.

buksanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUW TPETbEU U 4YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemienne poOHO-pallMOHAIBHBIX — ypaBHEHUH. PemneHune TekCcTOBBIX —3ajgad
anredpandecKuM METOIOM.

VYpaBHeHHe ¢ OByMsl MEpeMEHHbIMH M ero rpaduk. Pemenune cuctem nByX
JIMHEWHBIX YPAaBHEHUN C IBYMs IIEpeMEHHBIMU. Perienue cucteM 1ByX ypaBHEHUN, OJTHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpoi creneHu. ['paduyeckas MHTEpHpeTaus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOU. Peuienue cucrem
JUHEHHBIX HEPABEHCTB C OJIHOM mepeMenHoi. KBaapaTHeie HepaBeHcTBa. ['padmyeckas
MHTEPIpPETALIs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUMHA
KBanpatnunas ¢pynkuus, eé rpaduk u cBoiictsa. [lapadosa, KoopArHATHI BEPITHHBI
1apaboJIbl, 0Ch CHMMETPHH ITapa0OJIbI.
I'papuku PyHKIMI: y= x,y= x+b,y= /x,y=x5
y =x, y = x|
U UX CBOMCTBA.

Yuci0BbIe 10C/I€A0BATEIBHOCTH  IPOrPeCcCHU

[loHATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  IOCIENOBATEIbHOCTH
peKyppeHTHOM dhopmyoii u GpopmyIoit N-ro yieHa.

ApudmeTrnueckas u reoMmerpuueckas mnporpeccuu. PopMynbl N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N300paxeHue 4ieHOB apu(pMEeTHUECKON U TEOMETPUUYECKON MPOTrpeccuid TouKkaMu
Ha KOOPJMHATHOW IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUAIbHBIN pocT. CI0XXHBIE
IIPOLICHTBI.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHple  pe3yibTaTbl  OCBOGHHMsSI ~ IpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy 00y4yeHust B 7 Kjacce:

Yucjia v BbIYUCTEHUS

BrimonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMeTHIeCKue IeHCTBUS
C palMoHaIbLHBIMU YUCJIAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKCHUM, TPUMEHSITH PA3HOOOpA3HBIEC CTIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAYCHHUH APOOHBIX BBIPAKEHUM, COAEPKAIINX OOBIKHOBEHHBIE
U JIeCATUYHBIC JTPOOHU.

[lepexoauTh OT oaHOW (OpMBI 3amUCH uMcesl K Jpyroi (mpeoOpa3oBHIBAThH
JECATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNOPAI0YUBATH PAIIMOHAIBHBIC YHCIIA.

OKpyIJIsTh ynca.

BeIMOMHATE NPUKUIKY W OIEHKY pe3yJbTaTa BBIUYMCICHUM, OIEHKY 3HAYeHUMN
YUCJIOBBIX BBIPOKECHUH. BBIMOTHATH ACHCTBHUS CO CTENEHSIMH C HaTypaJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsATh NPU3HAKK ACITMMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU HaTypalbHBIX
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YHCCII.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aa9H, CBSI3aHHBIC C OTHOIIICHUEM BEIIMYMH,
IPOIOPIMOHATLHOCTRIO  BEJIMYUH, MPOICHTAMH, HWHTCPIPETUPOBATh PE3YJIbTAThI
pEIICHUS 3a7a49 C YYETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBACMBIX
OOBEKTOB.

Auredpanyeckue BbIPAKeHU s

Hcnonb3oBaTh anreOpanvyecKkyl0o TEPMHUHOJOTHIO W CHUMBOJIUKY, MPUMEHATH €€
B IPOIIECCE OCBOCHUS yUeOHOI0 MaTepuania.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKECHHI TMpPU 3alaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

Brimonuate mpeoOpa3oBaHusl 1LEJIOrO BBIPAXKEHUS B MHOTOYJIEH MPHUBEICHUEM
MOI00HBIX ClaraeMbIX, PACKPHITHEM CKOOOK.

BrINOMHAT YMHOXEHHE OJHOYJICEHA HA MHOTOYIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
MPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pa30KeHNE MHOTOWICHOB HA MHOKHUTENH C TTOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXXHTEIS, TPYNIUPOBKU CJaraeMblX, MNPUMEHEHUs QopMyIl
COKPaIIEHHOTO0 YMHOKEHHSI.

[IpumeHnsaTy npeoOpa3oBaHUST MHOTOUYJICHOB JUISl PEIICHUS Pa3IMYHBIX 3aj]ad
13 MaTEMATUKH, CMEKHBIX TIPEAMETOB, U3 PEabHON MPAKTUKU.

HUcnonws3oBaTh  CBOWCTBA  CTEMEHEH C  HATypaJdbHBIMM  TMOKAa3aTENISIMU
JUTs IPpeoOpa3oBaHMs BHIPAKEHUN.

YpaBHeHMs M HEPABEHCTBA

Pewrars nmuHelHBIE YpaBHEHUS ¢ OHOW NEPEMEHHOM, IPUMEHSS MPAaBUiIA IEPEXOIA
OT MCXOJHOIO YpPaBHEHHs K PABHOCUIBHOMY eMy. IIpoBepsATs, SABIAETCA M YHUCIIO
KOpPHEM YpPaBHEHUS.

[IpumensaTy rpaduyeckue METONbl MPH PEIICHUH JMHEWHBIX YpaBHEHUN U HX
CHUCTEM.

[TogOupaTe mpUMepkl Map YKCel, SIBISIOIUXCS PEIIEHUEM JIMHEMHOTO0 ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CrtpouTh B KOOPAWHATHOW IUIOCKOCTH TIpadUK JTUHEHHOrO YpaBHEHHUS C IBYMs
MEePEMEHHBIMU, MOJIb3YSICh TPaPUKOM, IPUBOIUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemars cucTeMbl IByX JTMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisaTh U pelaTh JUHEMHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUUN
[0 YCJIOBHUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN pE3yJIbTAaT.

DyHKUMHU
N300pakaTh Ha KOOPAWHATHOW NPSAMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATh UHCJIOBBIE MPOMEKYTKU
Ha anre0panveckoM si3bIKe.
OtMeyaTh B KOOPIMHATHOM TJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, CTPOUTh
rpaduku nuHeHbIX QyHkunid. CTpouth rpaduk pyHKIUU ¥ = |x|.
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OnuceiBaTh ¢ MTOMOIIBIO (PYHKIIMHM W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMHU:
CKOpPOCTb, BPEMS, PAaCCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBLHOCTD,
BpeMsl, 00BEM paboTHI.

Haxonuth 3HaueHne (PyHKIIMU 110 3HAUCHUIO €€ apryMEHTa.

[lonumate rpaduyeckuii crnoco0 TMpeACTaBiICHUS U aHaiM3a WH(QOpMaIuy,
U3BIIEKATh U WMHTEPIPETHPOBATH MHPOPMAINIO U3 T'Pa(UKOB PEANbHBIX MPOLIECCOB H
3aBUCUMOCTEM.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHS MPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Yuciia 1 BbIYMCICHUSA

Hcnonb30BaTh HayaIbHBIE MPEACTABICHUS O MHOYKECTBE JCHUCTBUTEIIBHBIX YHUCEI
JUI CpaBHEHMs, OKPYIJIEHHS U BBIYHUCICHHM, M300pa)xkaTb JEHCTBUTEIbHBIC YHUCIIA
TOYKAMH Ha KOOPAUHATHOMN IPSIMOM.

[IpuMeHATh TOHATHE apU(PMETUUYECKOTO KBAaIPaTHOrO KOPHsS, HAXOJIUTh
KBaJIpaTHbIE KOpPHHU, HCIOJB3YySl MPU HEOOXOAUMOCTH KAaJbKYJSTOP, BBINOJIHSITD
npeoOpa3oBaHusl BBIPAXKEHHUM, COJAEpKAIMX KBaJpaTHbIE KOPHHU, MCIIOJb3Yys CBOMCTBa
KOpHEMN.

Hcnonb3o0Bath 3anMcy OOJIBIIMX U MAJIBIX YKCEN C MOMOIIBIO JECATUYHBIX IpoOei
u crenenen yncna 10.

AJiredpanyecKkue BbIPpaKeHU S

[TpuMeHsTh TOHSATHE CTENEHH C 1IeJIBIM TTOKa3aTesIeM, BBITIOJHIThH MPeoOpa3oBaHus
BBIPAKECHUH, COJIEPKAINX CTEIIEHU C L[EJIBIM MTOKA3aTEeJIEM.

BBINOMHATE  TOXKIIECTBEHHBIC MPEOOpa3OBaHUSI  PAI[MOHAIBHBIX  BBIPaKCHUI
Ha OCHOBE MPaBWJI JICUCTBUI HaJl MHOTOWICHAMH U alre0pandyecKuMu JpoOsMHu.

PackiianpiBaTh KBaApaTHBINA TPEXUIIEH HA MHOKUTEIH.

[IpuMenaTp mpeoOpa3oBaHMsl BBIPAKCHUH JUISI PEIICHHUS Pa3IMYHBIX 3a7ad
W3 MaTE€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEaTbHON MPAKTUKH.

YpaBHeHUS M HEPAaBEHCTBA

Pemlare 5MHENHBIE, KBAaJpaTHBIE YPABHEHHS M PALMOHAIBHBIE YPaBHEHMUS,
CBOJSIILMECS K HUM, CHCTEMBI IByX YPABHEHHU C IBYMs IIEPEMEHHBIMM.

[IpoBoauTE MpPOCTEUIIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
qyclie C MpPUMEHEHHEeM TIpaduyecKux MpencTaBiIeHui (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTs OT cioBecHON (HOPMYJIMPOBKHU 3a7auu K €€ ajreOpandeckoil Mojienu
C IIOMONIBIO COCTABJIICHUS YPAaBHEHUS WJIM CHUCTEMbl YPaBHEHUM, MHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pE3yJIbTar.

IIprMeHATH CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHMs, OLICHKH, pEIIaTh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M MX CHCTEMbI, JaBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DYyHKUMHA

[lonumath M HCHOJB30BaTh (PYHKIMOHAJIbHBIE IOHATHUS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE OOO3HAUYCHHMS), ONPEACNATh 3HaueHWe (QYHKIUU [0 3HAYCHHIO
apryMeHTa, OINpeIeTsTh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

CtpouTts rpaduku 3J1eMEeHTapHbIX (QYHKLINN BUJA:

O=0,0=0%0=0%0=+0,0= | ]],orichiBaTh CBOMCTBA WOTRH (DyHKIIMH

o e€ rpaduxy.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHS MPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

YucJia ¥ BbIYUCIECHUSA

CpaBHHBATH U YIIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCTIA.

Beimonuare apudmernyeckue NEUCTBUS C PAMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE M TIUCBMEHHBIE MPUEMBI, BBIIOJIHITh BBIYMCICHUS C HPPANMOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENEHEW ¢ LEIbIMU MOKA3aTENsIMHU U KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JI€UCTBUTEIbHBIC YHUCJA, BBINOJIHATH MNPUKUIKY  pe3yJibTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKECHHM.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHeElHBIE M KBAaJpaTHBIC YPAaBHEHUS, YPAaBHEHWs, CBOISILMECS K HHM,
npocTeiiire ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemars cucteMsl 1ByX JIMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TEKCTOBBIE 33a/layu anredOpanvyeckuM CocoOOM C MOMOUIBI0 COCTaBICHUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoauTH MpoOCTENUIINE UCCIECAOBAHNS YPABHEHUM W CUCTEM YPAaBHEHUM, B TOM
qyclie C MPUMEHEHHEeM TIpaduyecKuX NpeACTaBlIeHUN (yCTaHaBIMBaTb, HUMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemath nuHeliHbIe HEPaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, H300paxaTh peleHue
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIIUCHIBATh PEIEHNUE C IOMOLIBIO CUMBOJIOB.

Pemars cucremsl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIIEHHWE CHUCTEMbl HEPABEHCTB HA UYMCIOBOMN
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MIPU PELLICHUM PA3JIMYHBIX 3a1a4.

DyHKUMHU

Pacno3naBate  (QyHKUIMH W3y4eHHBIX BUIOB. [loKa3biBaTh CXEMaTHYECKU
pacmojoXeHue Ha KOOPAWHATHOW IUIOCKOCTH TpaduKkoB (QyHKUIMNA BUAA:

y= xy= x+b,y= /x,y=ax2+bx+c,y=x3y=Vx,y=|x
B 3aBHCHUMOCTH OT 3HAY€HHUU KO3 PUIIMEHTOB, ONMUCHIBATh CBOMCTBA (PYHKILIUH.
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Crpouth W u300pakaTb CXeMaTHYeCKW TIpaduKu KBaJPaTUUHBIX (DYHKIUH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI MO X rpadukam.

PacnioznaBate kBampatuunyto ¢(yHKmuoo 1o (opmyse, MNPUBOAUTH IMPHUMEPHI
KBaJ[PaTUYHBIX (QYHKUIUN U3 peallbHOU KHU3HH, (PU3UKU, TEOMETPHH.

YucsioBbIe NOCJIe10BATEILHOCTH H IPOTPECCHHU

Pacrio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO IIPOIPECCUU IIPHU Pa3HbIX
croco0ax 3a7aHusl.

BbINOMHATE BEIYHUCIEHUS C UCIIOJB30BaHUEM (DOpMYIT N-To uieHa apu(pMeTHIECKOM
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300pakath 4ieHbI IOCIEA0BATEILHOCTH TOYKAaMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3aJ1a4M U3 PEATbHOM KU3HHU (C MUCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX TEXHOIOTH).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KITACC
HanmenoBanue paszgena  [KonnuectBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB CoJIepyKaHUe
Yicia ¥ BEIYUCIIEHUS. 25 IToustue CucreMaTu3upoBaTh M 000ramaTh 3HAHUS
PanmonanbHble uncna PalMOHAIBHOTO YKCIIA. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATBH M YHOPSIA0YHMBATH JAPOOH, IPEOOPA3OBHIBAS
JEeUCTBUS IpU HEOOXOAMMOCTHU JIECATUYHbBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATBHBIMU
yuciamu. CpaBHEHUE,
YIOPSAI0YNBAHUE
palMOHAIbHBIX YUCEIL
CrerneHb

C HATypaJbHbIM
MOKA3aTeJIEM.
Pemienne 0CHOBHBIX
3a/1a4 Ha JIpodu,
MPOLICHTBI

U3 peIbHOUN
MPAKTUKHU.

[Ipr3HaKu JEIMMOCTH,
Pa3JIOKEHHUS

Ha MHOKUTEIIN
HaTypaJbHBIX YHCE]I.

OOBIKHOBEHHBIE B JICCITUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUIHYIO IPOOB.

IIpuMeHATH pa3HOO0pa3HbIe CTIOCO0OBI U MPUEMBI
BbIYHCJIEHHUS 3HAYEeHHUI IPOOHBIX BHIPAKEHUI],

COJIep KaIluX OOBIKHOBEHHBIC U JIECATUYHbBIC IPOOU:
3aMEHATh MPH HEOOXOAUMOCTH ACCATUUHYIO IPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JIECSITUYHOM, MPUBOIUTH
BBIpaKeHHE K PopMe, Hanboliee yT00HOM JIJIsl BBIYUCIICHUH,
peoOpa3oBbIBATH IPOOHBIC BRIPAKEHUS HA YMHOXKEHUE U
JIeTICHUE IECITUYHBIX APOoOe K ICUCTBUSIM C IIEIBIMU
YHCIaMH.

IIpuBOAUTH YK C/I0BBIE U OYKBEHHbIE PUMEPHI CTEIICHU
C HaTYpaJIbHBIM MOKA3aTEIeM, OOBICHSS 3HAUCHUS
OCHOBAHHS CTEIICHM U MOKa3aTelsl CTEIICHU, HAaXOIUTh
3HauYCHUS cTereHel Buaa a" (a — 1o0oe parMoHaaIbHOe
YKCIIO, N — HATYPaJIbHOE YUCJIO).
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PeasibHbIe
3aBucuMocTH. [ Ipsmas
1 oOpaTHas
IIPONIOPLIUOHAIIBHOCTH

I[MoHuMaTh CMBICIT 3aMKUCH OOJBIINUX YHUCET C TOMOIIBIO
JECATHUYHBIX Ipo0eii u creneneit uncna 10, npuMeHATb ux
B PEAJIbHBIX CUTYaIUsX.

IIpuMeHATH NPU3HAKYU AETUMOCTH, Pa3JI0KEHHS Ha
MHOKHUTENIA HaTypaJbHbIX YUCE.

Pematsb 3a1a4m Ha 4aCcTH, TPOLIEHTHI, TPOIIOPLIUH,

Ha HaxoXJeHHe ApoOu (MPOILIEHTA) OT BEIUYUHBI U
BEJIMYUHBI 110 €€ ApoOu (MPOIEHTY), APOOH (MPOIIEHTA),
KOTOPBIM COCTABIISIET OJJHA BEJIMYUHA OT IPYTOM.
IIpuBoauThH, pa30UpaTh, OLEHUBATH PA3JINYHBIE PEIICHNUS,
3aMKCH pEeUIEHUI TEKCTOBBIX 3a/1ay.

Pacno3HaBaTh ¥ 00BACHATH, ONUPASCh HA ONPEICICHUS,
PsIMO MPONOPUUOHAIBHBIE U 00PATHO MPONOPLUUOHAIBHBIE
3aBHCHUMOCTH MEXY BEJIMUYUHAMU; PUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peaJIbHOT0 MUPA, U3 APYTUX yU4EOHBIX
IIPEIMETOB.

PemaTh NpakTUKO-OPUEHTUPOBAHHbBIE 3a/1a4M Ha APOOH,
IPOLEHTHI, MPSIMYIO U OOpPaTHYIO MPONOPLHUOHAIBHOCTH,
IPONOPLHU

AnreOpanueckue
BBIPKEHUS

27

bykBeHnHbie
BBIPAKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHMUS
MIEPEMEHHBIX.
DopmyJIbl.

OgBaanersb anredOpanveckoil TEpMUHOJIOTUEN M CUMBOJIUKOMH,
NPUMEHSTH €€ B TIPOIIECCEe OCBOCHHS yUeOHOTO MaTepuara.
Haxoanth 3HaueHNs1 OyKBEHHBIX BHIPAKCHUN TIPU 33JJaHHBIX
3HAYCHUSAX OYKB; BBIMOJHATH BEIYUCIICHUS IO (hOpMYJIaMm.
BoInosHATH peoOpa3oBaHus 11E710T0 BBIPAKCHUS

B MHOTO4JICH MPUBEJICHUEM MOJO00HBIX CIaraeMbiXx,
PaCKpBITHEM CKOOOK. BBINOIHATH YMHOKEHHE OJTHOYJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
pPacKphITHE CKOOOK U
MIPUBEICHUE

HOILO6HI>IX cJiaraCMbIX.

CBolicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTesIeM.
MHOTro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKUTEIH

Ha MHOT'OYJIEH U MHOTO4JIEHa HAa MHOTO4JICH, IPUMEHSATh
dbopMyIibI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.
OcyumecTBJISATH pa3ioKEHUE MHOTOWICHOB HA MHOKHUTEIN
MyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTEIIS,
npuMeHeHus1 (GOpPMyJIIbl Pa3HOCTH KBaJAPaTOB, (GOPMYIT
COKPAILLIEHHOI'O YMHOKCHUS.

IIpumeHsATH Mpeodpa3oBaHNE MHOTOWICHOB JIJISl PEIICHUS
pa3IMYHBIX 33]a4 U3 MAaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMUTBHCS C HCTOPHEH Pa3BUTUSI MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPABHEHHUM.
JInnenHoe ypaBHeHHE

PemiaTes TMHEHHOE YpAaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEeHsI sl MPaABWJIA NIEPEX0]a OT UCXOAHOTO YPABHEHUS
K paBHOCUJILHOMY emy Oosiee mpoctoro Buaa. [lposepsTs,
SIBJISIETCS JI1 KOHKPETHOE YUCJIO KOPHEM YPABHEHMUSI.
Iox0upaTs NpuMepsI Nap YUCE], ABJISIOMINXCS PEIICHUEM
JIMHEVMHOTO YPAaBHEHHUS C JBYMsI IIEPEMEHHBIMM.
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C OJTHOM IIEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHHUM.
JIuneliHoe ypaBHEHHE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema qByx
JIMHENHBIX YPABHEHUN

CTpouthb B KOOPAUHATHOM MIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMHU; MOJIb3YSICh TPaPUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPABHEHUS.

HaxoauThs pemieHue CUCTEMBI JBYX JIMHEUHBIX YPAaBHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocraBjsiTh ¥ pemiaTh YPaBHEHHE UIIU CUCTEMY
YPAaBHEHMM 110 YCIIOBUIO 3aJ1a4, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 3a/1a4H ITOJTYyYECHHBIN
pe3yabTaTt

C AByMS

NEPEMEHHBIMU

Koopaunatsl u rpaguxmu. 24 Koopannara Toukn HN300paxkaTh Ha KOOPAMHATHON NIPSAMOMN TOYKH,

OyHKIMH Ha psAMOM. UHCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIYYH, OTPE3KH,
MIPOMEXKYTKH. MHTEPBAJIbI; 3aIIUChIBATh UX Ha alreOpanyecKkoM si3bIKe.
Paccrosinne mexy OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH 110
JBYMSI TOUKaMH 3a/IaHHBIM KOOPJAMHATAM; CTPOUTH rpa)MKH HECTOKHBIX
KOOPJMHATHOU 3aBUCHUMOCTEH, 3a/laHHbIX (POpMyJIaMH, B TOM YHCIIE
PSIMOIA. C MTOMOIIIBIO IU(PPOBBIX JTA00PATOPHUH.
IIpssmoyronbHas IIpuMeHATH, M3y4aTh NPEUMYLIECTBA,
CUCTEMA KOOPIUHAT HHTEPNPETHPOBATH I'paduueckuii crocod npeAcTaBiIeCHUs
Ha MJIOCKOCTH. ¥ aHaJIM3a Pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
[Tpumepsl rpadukoB, OcBauBaTh noHsTHE QYHKIUU, OBJIA/I€BATH
3aJJaHHBIX (GYHKIIMOHATBHOU TEPMUHOJIOTHEH.
bopmynamu. Pacno3naBath JinHeiHYIO QyHKIuo Y = kx + b,
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Yrenue rpadukos
peaTbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUN

k03 durmenToB K u b.

CtpouTth rpadguku quHEHHONW GyHKINU, QyHKIHHA Y = | X|.
Hcnoab3oBath HUPPOBBIE PeCYPChI 1S IOCTPOCHHUS
rpadukoB pyHKIMN U U3yYEHUS UX CBOMCTB.

[IprBOAUTH IPUMEPHI TMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIpoLeCcCax u sIBICHUAX

[Toctpoenue rpaduka
JUHENHON QyHKIUY.
['padux pyHkmM
y =lx|
[ToBTOpeHue u 06001IEeHNE 6 [ToBTOpEHME Boi0upaTh, IPUMEHSATH OLIEHUBATH CIIOCO0BI CPABHEHUS
OCHOBHBIX TOHATHN YHUCEeJT, BBIYUCIICHHM, TPeoOpa30BaHUil BHIPAXKCHUH,
Y METOJIOB Kypca pelIeHUs] YpaBHEHU M.
{ xnacca, 0000IIIeHE OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMbIX ICUCTBUM 1
3HAHUUN CaMONPOBEPKY Pe3yJibTaTa BHIYUCICHH, TPeoOpa30BaHUI,
ITOCTPOCHUM.
PemiaTe 3aga4m U3 peajsbHON )XKU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA ISl PeIICHUs 3a/1a4 U3 APYTUX
IPEIMETOB.
Pemath TeKCTOBBIE 32/1a41, CPABHMBATH, BLIONPATh
CIoCco0OBbI PEIICHUA 3a]a4n
OBIIEE KOJIMYECTBO 102
UYACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue paznena  |[KoaudecTBo OcHoBHOE OcCHOBHBIC BUJIBI ICATEIHHOCTH 00YJaIOIINXCS
(Temel) Kypca 4acoB COJIEpKaHUE

Yucla v BEIYUCIICHUS. 15 KBagpartHblii KOpEHb DopMyJTHPOBATH ONPeAeSieHre KBaIpaTHOTO KOPHS

KBagpaTHbie KOpHU u3 uncia. [loustue U3 yucia, apuMeTUIecKoro KBaJpaTHOro KOpHsI.
00 UppaloOHAILHOM IIpuMeHATH Olepannio U3BICYEHUS KBAIPATHOTO KOPHS
yucJie. JlecaTuunbie U3 YKCIIa, UCMOJb3YH TPU HEOOXOIUMOCTH KAJIbKYJIATOP.
PUOTHKEHUS OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
HUPPALMOHATIbHBIX JNECATUYHBIMU IPOOSIMHU.
qrCell. CpaBHUBATH U YIIOPSA0YMBATH PAIIMOHAIBHBIC U
JlelicTBUTENbHBIC VUPPAHMOHAIBHBIE YUCIA, 3aIMCAHHBIE C TIOMOILBIO
yucia. CpaBHEHHE KBaJpaTHBIX KOPHEM.
JIENCTBUTEIBbHBIX HccnenoBathb ypaBHEHUE X% = a, HaXOJIUTh TOYHBIE U
qrcell. npuOmmKEHHBIE KOpHH TTpH @ > 0.

YpaBHeHUE BHIA
X? = a.
CsoiicTBa
apu(MeTHIeCKUX

KBaJpaTHbIX KOPHEU.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHU,
COJIEpIKalUX
KBaJIpaTHbIE KOPHU

HccaenoBath cBOMCTBA KBaAPAaTHBIX KOPHEW, IPOBOS
YU CJIOBBIE DKCIIEPUMEHTBHI C UCIIOJIBb30BAHUEM KAJIBKYJIATOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JJI TPeoOpa30BaHUsl BhIPAKCHUH.
BoInoJHATH NPeodpa3oBaHMsl BEIPAKEHUH, COAEPIKALINX
KBaJpaTHbIE KOPHU. BeIpaxaTh nepeMeHHbIE

U3 TEOMETPUUECKUX U (PU3nIecKux GopMyi.

BoerunciasaTh 3HAYE€HUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHHU, UCIIOJIB3YS TPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAUCHUSIMU
BEJIMYMH.

3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHA MaTEMATUKU

Yucia v BEIYACIICHUS. CremneHsb ¢ LeNbiM DopMyJTHPOBATH ONPeAe/IeHHe CTEIIEHU C LEJIBIM
Crenens ¢ HeapIM MOKA3aTENIEM. MIOKAa3aTeJIEM.
II0Ka3aTesIeM CrangapTtHas 3a1uch IIpeacTraBasiTh 3aMUCh OOJIBIINX U MAJIBIX YUCEIT
qUCIa. B cTaHAapTHOM BHjie. CpaBHMBATB YKCIIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3alMCaHHbIE C UCIIOJb30BaHneM cteneHu 10.
OKPY’KaroILero Mupa Hcnoab30BaTh 3a1MCh YKCEN B CTAHIAPTHOM BHUJIE
(OT BIIEMEHTapHBIX JUTSL BBIPQXKEHUSI pa3MEPOB OOBEKTOB, JJIUTEILHOCTH
YaCTUIL] IIPOLIECCOB B OKPYXKAIOILLEM MUPE.
J10 KOCMUYECKHUX DopMyJIMPOBaTh, 3ANIMCHIBATH B CHMBOJIMYECKO# opme
00BEKTOB), Y WIJIIOCTPUPOBATH IPUMEPAMH CBOICTBA CTENEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIs1 TPeoOpa3oBaHus
B OKPYJKaIOIIEM MUPE. | BBIPAKEHUH, COACPIKAILINX CTEIIEHU C LIEJIBIM [IOKA3aTENEM.
CBoiicTBa CTEICHU BbInoJHATH AeliCTBUS C YHCIIaMU, 3alITMCAaHHBIMU
C LIEJIBIM ITOKA3aTEIEM | B CTAHJIAPTHOM BUJE (YMHOKEHUE, IETICHNUE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBagpartublii Pacno3HaBaTh KBaJIpaTHBIN TPEXWIEH, YCTAHABIIUBATD
BbIpaXkeHMs1. KBagpaTHbIi TPEXUJIEH. BO3MOKHOCTb €T0 PA3JIOKEHNS HA MHOKHUTEIH.
TPEXWIECH Paznoxenue PackiaapiBaTh HA MHOKHMTEJ M KBAAPATHBIN TPEXUJICH
KBaJIpaTHOTO C HEOTPULATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOXXUTEIN

AnreOpanueckue
BBIPAKCHUSI.
Anrebpanueckas qpoOb

15

AnreOpanueckas
npo6b. JlomycTumbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B ajredpanyeckue
BEIPKEHUSI.
OCHOBHOE CBOWMCTBO
anreopandecKou
npobu. CokpaliieHue
JpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHO>KEHUE U JICJICHUE
anredpanvecKux
JpOOeH.
[TpeobpazoBanue
BBIPAKCHU,
COJIepIKaIIuX
areOpandeckue
npodu

3anuceiBaTh anredpandeckre BelpaxkeHus. Haxonurb
001aCcTh ONpeeNICHNs pallMOHAILHOTO BBIPAKEHUSI.
BbInoIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJISATH
3HaYeHHUe ApoOU, B TOM UHCJIIE C TOMOUIBIO KAIBKYJISITOPA.
DopMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IpOOEH.
BbInoaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
[IpuMeHnsATh peoOpa3oBaHMs BRIPAXKEHUHN AJI PELICHUS
3aj1a4. Belpa:kaTs nepeMeHHble U3 Gopmy (puU3nIecKux,
re€OMETPUUYECKUX, OUCHIBAIOIINX ObITOBBIE CUTYAIIHH)
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YpaBHEHMS U HEPaBEHCTBA.
KBanpaTtHbie ypaBHEHUS

15

KBagpartnoe
ypaBHeHue. Henomnnoe
KBaJIpaTHOE
ypaBHeHnue. opmyna
KOPHEHN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBa/ipaTHbIE YPABHEHUSI.
3anuceiBaTh (OPMYJTy KOpPHEW KBAAPATHOIO YPABHEHUS;

pemiaTb KBaApPaTHbIC YPABHCHUHA — ITOJIHBIC M HCITIOJIHEBIC.

IIpoBoauTs mMpocTeiinue MccJieI0BAHUA KBaJPATHBIX
YPaBHEHU.

Pemath ypaBHeHUs1, CBOASIIUECS K KBaJAPATHBIM,

C TOMOIIIBIO MPEe0OpPa30BaHUIN U 3aMEHOUN IEPEMEHHOM.

Pemienune ypaBHeHui, Habuaronath 1 aHAJIU3UPOBATH CBSI3b MEXK/y KOPHSIMH U
CBOJISALLIAXCS Kod(ppuneHTaMu KBaJIpaTHOTO YpaBHEHUS.
K KBAJIPATHBIM. dopmyaupoBath Teopemy Buerta, a Taxke oOpaTHYIO -
[Ipocreitmme npoOHO- TEOpPEMY, IPUMEHSTH 3TU TEOPEMBI ISl PELICHUS
paloHaIbHbIC 3a/1a4.
YpaBHEHMUSL. PemiaTh TekCTOBBIE 3aJaUM AITEOPaUIECKUM CIIOCOOOM:
Peuienune TeKCTOBBIX NEPEXOAUTH OT CIIOBECHOHM (POPMYIMPOBKH yCIOBHUS 3a]a4H
3a7a4 C TOMOILBIO K aJireOpanyecKoi MOJIENIH MYyTEM COCTABIICHUS YPAaBHEHHS;
KBaJIpaTHBIX pelIaTh COCTaBIECHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
YpaBHEHUH pe3yibTar.
3HAKOMUTBHCS C UCTOPHEH Pa3BUTHUS aIreOpbl
YpaBHEHUS 1 HEPABEHCTBA. 13 JIuHelHOe ypaBHEHHE Pacno3HaBaTh TMHEHBIE YPABHEHUS C IBYMS
CucrtemMbl ypaBHEHUN C IBYMsI IIEPEMEHHBIMMU.

[IEPEMEHHBIMU, €0
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YHCJIAX.
Pewenue cucrem nByx
JIMHEMHBIX YPaBHEHUH

CrpouTtsb rpaduku TMHEHHBIX YPAaBHEHUIA, B TOM YHUCIIE
HUCIOJIB3YH HU(POBLIE PEeCYpPCHI.

Pasiuyarh napajenbHble U NEPECEKAOIIUECS IIPSIMBbIE
10 UX YPABHECHUSM.

Pemiates crucTeMbl IBYX JIMHEWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU MOICTAHOBKOM U CII0KEHUEM.
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C AByMS
MIEPEMEHHBIMHU.
[Ipumeps! permeHus
CUCTEM HEJTMHEHNHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaIus
YPaBHEHMUS C IBYMsI
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpaBHEHUH C IBYMsI
MIEPEMEHHBIMU.
Peuienune TeKCTOBBIX
3a7a4 C TOMOILBIO
CUCTEM YpPaBHEHUI

Pemiath npocrenmme CUCTEMBI, B KOTOPBIX OJTHO

U3 YPAaBHEHUU HE SIBJISIETCS TUHEHHBIM.

IIpuBoauTH rpapuYeCcKy0 HHTEPIPETAUUIO PEIICHUS
YPAaBHEHMS C IBYMS IIEPEMEHHBIMU U CUCTEM YPAaBHEHUI
C ABYMS IIEPEMEHHBIMU.

PemiaTh TeKcTOBBIE 32/1a4H ANIT€OpanyECKUM CIIOCOOOM

YpaBHEHHUSI U HEPABEHCTBA.
Hepasencrtpa

12

YHucnosble
HEpPABEHCTBA U UX
CBOMCTBA.
Hepasencto ¢ onHOM
[IEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM MPSMON, JOKA3bIBATH
anreOpanvecku.

IIpuMeHSTH CBOIICTBA HEPABEHCTB B XO€E PEUICHUS 3a/1a4.
PemiaTh nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YUCJIOBOU NIPSMOMU
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C OJTHOY IIEPEMEHHON
U UX pELIEHUE.

N3o0paxenue
pELIECHUS TMHENHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YUCIOBOM
pSAMON
OyHKINUH. [lonsiTne pyHKIUU. Hcnoab3oBath QyHKIMOHATBEHYIO TEPMUHOJIOTHIO U
OCHOBHBIE TOHSTHS OOnacTb onpeficNICHUsT | CHMBOJIHKY.
Y MHO>KECTBO BoruncasaTs 3HaueHus QyHKIUHN, 3aJaHHBIX POopMyTIaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCIIONIB30BATH KAIBKYJIISATOD);
CriocoObI 3agaHus COCTABJIATH TA0JIMUbI 3HAYEHUH QYHKINU.
GyHKIMHA. CrpouTh 1m0 TOYKAM rpaguku QyHKIUN.
['paduk GyHKIIHH. OnuchIBaThH CBOMCTBA PYHKIIMM HA OCHOBE €€
CaoiicTBa hyHKINH, rpaduyecKoro npeacTaBieHusl.
UX 0TOOpaKeHue Hcnonb3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIUKY.
HccaenoBathb nnpumMepsl rpadKoB, OTPAKAIOUIUX PEaTbHbIC
npotecchl U siBjaeHus. [IpuBoauTh NpUMepPHI MPOLECCOB U
SIBJICHUH C 3aJlJaHHBIMH CBOMCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPaMMBbI
1T TOCTPOEHUs rpa@uKoB QYHKIUN U U3yYEHUS UX CBOMCTB
OyHKINH. UreHue u noCTpOCHUE Haxoauth ¢ noMoubio rpadguka QyHKIUY 3HAaYCHUE OTHOM

UncnoBble GyHKINUN

rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

U3 paccMaTpUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOu.
B HecnokHBIX City4asix BhIPaxKaTh (pOpMYJI0ii 3aBUCUMOCTb
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dynxumi,

MCKIY BCIIMIMHAMMU.

OTpaKaIOIINUX OnuceiBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYUHBI
peabHbIE POLECCHI. B 3aBUCHMOCTH OT U3MEHEHUS JIPYTOil.
DOyHKIUH, Pacno3naBath Bub n3ydaeMbix GyHknmid. [loka3piBaTh
OIMCHIBAIOIINEC CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
TMPAMYIO X 00paTHYIO rpadukoB GyHKIMi BUaa:y = X2,y = X3, y = VX, y =|x]|.
HPOIOPHHOHAILHBIC Hcnonb3oBath GyHKIUOHANBHO-TPagHYeCKHE
3aBUCUMOCTH, UX NMpeACTABJIEHHUS ISl PEIICHUS U UCCIEAOBAHUS YPABHEHUM U
rpadukmu. CHUCTEM YPABHEHHUI.
Fpa(bHK Q)YHKHHH ITpuMeHATH HH(PPOBBIE PECYPCHI 151 TOCTPOCHUS

— 2 .
y =x. rpadukoB QpyHKIMN
OyHKIUU

— w2 vy — 3
y =X,y =X,
y =%y = |x|;
rpaduyecKoe penieHue
YPaBHEHHUN U CUCTEM
YpaBHEHUH

[ToBTOpEeHUEe U 0000IICHNE IToBTOpEHNME BbiOupaTh, NPUMEHATDH, OLIEHUBATH CIMIOCOOBLI CPABHECHUS

OCHOBHBIX IOHATHH U
METOJ/IOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHNE
3HAHUU

4HCell, BRIYMCIEHUH, TpeoOpa30BaHuii BBIPAKEHUH, PEILICHUS
YPaBHEHHUHU.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICUCTBUU U
CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCIICHH, MPe0Opa3oBaHMiA,
ITIOCTPOCHUM.

Pemiate 3a1a4u U3 peajibHOU )KU3HU, IPUMEHATDH
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MaTeMaTUYECKUE 3HaHUsI JJIs pEIIeHUs 3aa4 U3 IpyTUX
IPEIMETOB.

PemaTh TeKkcTOBBIE 3212491, CDABHUBATh, BLIOMPATH
CIoco0bI pelICHUs 3aJa4l

OBILEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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9 KJIACC

JeCATUYHbBIC TPOOH.
B3anmHO0 ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JICCTBUTEIBbHBIX
YHUCEeJI ¥ MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCEI,
apumeTHIecKue

HanmenoBanue paznena  |[KommuecTso OcHoBHOE OCHOBHBIE BUJIBI JICATEILHOCTH 00YJaIOIINXCS
(Temnl) Kypca 4acoB coJiepyKaHue

Uucna v BEIYUCIICHUS. 9 ParmonanbsHele yncna, Pa3zBuBaTh npeacraB/jieHHs O YHCIAX: OT MHOXKECTBA

JleicTBUTENbHBIC YHCIIA VppanoHaIbHbIC HaTypaJbHBIX YHCEII 10 MHOKECTBA JCUCTBUTEIbHBIX YHCEN.
YHCIIa, KOHEYHBIE U O3HAKOMUTBCH C BO3MOXHOCTBIO MPEICTABICHUS
OeCKOHEYHBIE JNEUCTBUTEIBLHOIO YMCIIa KAK OSCKOHEYHOM JIECITUIHON
JECATUYHBIC IPOOH. JpoOH, IPUMEHSITh JIECITUYHbIC TPUOTKSHUS
MHoxkecTBO pPalMOHAIBHBIX U UPPALMOHATBHBIX YUCEIL.
JEACTBUTEIbHBIX N300paxkaTh NeHCTBUTENBHBIE YUCIIA TOUKAMHU
YHCEll, KOOPJUHATHOM MPAMOIA.
JICACTBUTEIIbHBIC 3anuceiBaTh, CPABHUBATH M YIIOPSA0YMBATH
YHCIIa KaKk JIEMCTBUTEIILHBIE YHCTIA.
OECKOHEUHBIE BbINOJIHATH, COUETast yCTHBIE U MMCbMEHHBIE PUEMBI,

apudmMeTuvecKue 1eiiCTBUS C PAlMOHAILHBIMU YUCIIAMU;
HAXOJAUTh 3HAUYCHUS CTEIICHEN C LEIBIMH MOKA3aTEIISIMU U
KOpPHEN; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICVCTBUTEIBHBIX YMCEII B MPAKTUYECKOU AEATEIIBHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH U [1€J1aTh BbIBO/JbI O TOYHOCTH
MPUOIVKEHUS IEUCTBUTEIBHOTO YK CIIa TP PEIICHUN
3a/1a4.

OKpyriasTh JEHCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKUIAKY PE3YJIbTaTa BBIYUCICHUHN, OLeHKY 3HaYCHUU
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JICUCTBUS

C ICICTBUTEIIbHBIMU
YHCIIAMHU.
[TpubmxéHHOE
3HAYEHUE BEJIMYUHEI,
TOYHOCTD
PUOIKEHHS.
OKpyrieHue 4ncel.
[Tpukuaka u oreHKa

YHCIIOBBIX BBIPAKEHUI.
3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MaTEMaTUKN

pe3yJIbTaTOB
BBIYMCIICHUN
YpaBHEHUsI U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBamBaTh,3alI0MMHATH U IPUMEHSATH rpauuecKue
YpaBHEHUS C OTHOM Pemenue ypaBHeHuit, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
IIEPEMEHHOU CBOAIIMXCA CUCTEM.
K JIMHEHHBIM. Pacno3naBars 11e1bie 1 IpOOHBIC YPaBHEHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/APATHbIC YPABHEHM,
ypaBHeHue. Perienne YpaBHEHUS, CBOJAIIMECS K HUM, POCTEHIINE APOOHO-
YpaBHEHUH, palMOHaJIbHbIC YPABHEHUS.
CBOAIIMXCA IIpennaratb BO3MOXKHBIE CITOCOOBI PEIIICHUS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBagpartHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUSL. 3HAKOMUTHCS C MCTOPHUEH PA3BUTHUS MATEMATUKH
[Ipumeps! perenus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTEIIEHEN
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pasoKeHUEM
Ha MHO>KHATEIIH.
Pemenune apoGHO-
palroHaIbHBIX
YPaBHEHHU.

Pemenue TEKCTOBBIX
3aJ1a4 ajareOpandecKuM
METOJIOM

YpaBHEHMS U HEPAaBEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ IBYyMs
MIEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C IBYMsI
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CHUCTEM JBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEICHHU.
['paduueckas
WHTEpIIpETaLMs
CUCTEMBI yPAaBHEHU I

C ABYMsI IEPEMEHHBIMHU.
Pemrenue TekcToOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U
CHUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJTHO YPaBHEHHUE HE
ABJISIETCS JINHEWHBIM.

Ucnoab3oBath GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS IS PELICHUs] M MCCIeA0BAHNUS YPABHEHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOoM: MepexoauTh OT CIIOBECHOU
(hopMyJIMPOBKY YCIOBUS 3a]1a4U K ajredpandeckoil Mojenun
IyTEM COCTABJICHUS CUCTEMBI YPABHEHMI; peliaTh
COCTABJICHHYIO CUCTEMY YPAaBHEHMI; HHTEPIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C HCTOPHEH Pa3BUTUS MATEMATUKHU
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3aJ1a4 aJIreOpanvaecKumM
crrocoOom

YpaBHEHMS U HEPaBEHCTBA. 16 Yucnossle Yurarth, 32aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIB30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoimoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCIOJIb30BaATh
JIuneiinbie JUJ1s1 TpeoOpa30oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JTUHENHBIE U KBaIPATHBIC HEPABEHCTBA.
C OJIHOY IIEPEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PEIICHUE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUYAOIINX
CucreMsl JINHEWHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX M300paxaTth pelIeHNE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peuieHue. Ha YUCJIOBOM NPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U X PemaTh KBapaTHbIE HEPABEHCTBA, UCITIOJIB3YS
penieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh M IPUMEHSITh HEPABEHCTBA MPU PELICHUU
UHTEPIIPETALHS pa3IMYHBIX 33]a4, B TOM YHCJIE TPAKTUKO-
HEPaBEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
EpPEMEHHBIMU
OyHKIMH 16 KBagpatuunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

bynkus, e€ rpaduk u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIITHHBI
napadoJibl, OCh

WLJTIOCTPUPOBATH CXeMAaTHYECKH, 00BSICHITH

PAacIoyIoKEHUE Ha KOOPMHATHOU IJIOCKOCTH IpauKoB

ynxumii Buga: Y = kx,y = kx + b,y = _,y = ¥
X
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CUMMETPHUH MapadoIbl.

I'paduku pyHKIMIA:
y = kx
y = kx + b,
K
y=-
X
y =X,
y =%,
y =X,
y = |x|

y = X3,y =X, ¥ = | x | B 3aBHCUMOCTH OT 3HaYCHMi
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3naBaTth KBagpaTU4HYIO QYHKIIHIO IO popmyIie.
IIpuBoauTh NMpUMepbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOI KU3HU, (PU3HKH, TEOMETPUH.

BoisiBisiTh 11 000011aTh 0COOCHHOCTH rpaduka
KBaJpaTUUHON QyHKIMu Yy = ax? + bx + c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPaPUKU
KBaJIpaTHUHBIX QYHKIINH, 3aJaHHBIX (OpMyTIaMHy BH]IA

y = ax,y =ax? + q,y = ax + p)2y = ax’ + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 X TOCTPOEHUS, B TOM YHCIIE C TIOMOILBIO
HU(POBBIX PECYPCOB

YucioBbIe
MMOCJIEIOBATEIILHOCTH

15

ITonsaTue uncaoBom
ITOCJIEAOBATCILHOCTH.
3aganue
ITOCJIEAOBATEIIEHOCTH
PEKYPPEHTHOU
bopmynoi u

dbopmyIioii N-ro ujeHa.

Apudmernueckas u
reoMeTpuuecKas
IPOrPECCUH.
@opmyJibl N-TO YjIeHa
apuMeTHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYCHHUS,
CTPOMTH pedeBble BICKA3bIBAHUS C UCTIOJb30BaHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MIOHATHEM
MOCJIEA0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro ujaeHa
MOCJIEIOBATEIBLHOCTH WIIM PEKYPPEHTHYIO (OPMYITY

¥ BBIYHMCJIATH YIEHBI I0CIEA0BATEIIBHOCTEN, 3 1aHHBIX
TUMU (HopMysIamu.

YcranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU
MOCJIEIOBATEIBLHOCTH, €CIIU BBITTMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apu()METUUECKYIO M TEOMETPUUYECKYIO
MPOTPECCUU MPHU Pa3HbIX CIIOCO0AX 3aJaHUs.
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MIPOTPECCHI, CYMMBI
MEPBBIX N YJICHOB.
N3o0paxenue 4ieHOB
apuMEeTHIECKON U
FEOMETPUYECKOU
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInHEeNHbBIN 1
SKCHOHCHIIMAIbHBIN
pOCT.

CJ10kHBIE TTPOIIEHTHI

Pemarsb 3a71a4u ¢ uCoap30BaHUEM (OPMYT N-TO WieHa
apu(pMeTHYeCKO U TeOMETPUIECKON MMPOTPECCUIA, CyMMBI
MIEPBBIX N YJIEHOB.

MN300pakaTh YWieHbI IOCIEI0BATENBHOCTH TOUKAMHU

Ha KOOPJIMHATHOW IMJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJEHUI

U3 peasbHOM KU3HU, WIIIOCTPUPYIOIINE U3MEHEHNE

B apu(hMETUYECKON IPOrPECCUU, B FEOMETPUUECKOMN
MPOrpeccuu; N300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3apaum, CB3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa41 U3 PEaIbHOU
’KU3HU C UCIIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUHN
(2JIEKTPOHHBIX TAOJUIL, TPadUUECKOTO KaJIbKYJISTOpa U T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMUTBHCS C UCTOPHEH Pa3BUTUS MATEMATUKHU

[ToBTOpeHME, 0600ITICHHE,
cUCTEMAaTH3alig 3HAHUMI

18

Yucaaun
BbIUMCJIeHNS (3aMKCh,
CpaBHEHUE, ICUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
MIPOTIOPIINHY;

OnepupoBaTh NOHSATHUSIMHI: MHOKECTBO, TOJIMHOKECTBO,
oTiepaIiy HaJl MHOKECTBAMM; MCII0JIb30BaTh rpaduyeckoe
Npe/ICTaBICHUE MHOKECTB ISl OMIMCAHUS PealIbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUHN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3MpoBaTh TEPMHUHOJIOTHIO U OCHOBHbIE
AeificTBHS, CBA3aHHbIE C YMCJIAMM. HATYPaJIbHOE YHCIIO,
MIPOCTOE U COCTABHOE YHUCIIA, ACTMMOCTh HATypaIbHBIX

65




OKpYTJICHHE,
npUOIMKEHHE,
OLICHKA; PeIICHHE
TEKCTOBBIX 3aj1a4

YUCell, MPU3HAKU IETUMOCTH, 1IEJI0€ YUCII0, MOYJIb YHCIA,
OOBIKHOBEHHAS U JIECATUYHAS APOOU, CTAHIAPTHBIA BH/T
qucia, apupMeTHYECKU KBaJPaTHBIA KOPEHb.
BoInoJHATH AeHCTBHS, CPABHMBATH U YIIOPSIA0YMBATH

apu(MeTHYECKUM quCIIa, MPEACTABISTH YACIa HA KOOPIUHATHOM MPSMOH,
CrIocoooM) OKPYTJISATH YMCJIA; BHINOJHATH NMPUKUIAKY H OLIEHKY
pe3ynbTaTa BHIYUCICHUH.
PemaTh TeKcTOBBIE 321241 ApUPMETHIECKUM CTIOCOOOM.
Pemats npakTuyeckue 3aa4m, CoAepKalire MpoIeHTHI,
JTOJIM, YaCTH, BBIPAYKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsI — PAaCCTOSIHUE, [IeHa — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMs — MPOU3BOAUTEILHOCTh TPYyAa.
Pa30uparhb peanbHbie KU3HEHHBIE CUTYAIIUH,
(opMysTUpPOBATH UX HA SI3bIKE MATEMATUKH,
HAXOJUTH PEIICHNE, TPUMEHSSI MATEeMaTHUYECKUH armapar,
HHTEPNPETHPOBATH PE3yJIbTAT
Asredpanyeckue OnepupoBaTh NOHATUSAAMMU: CTEIICHB C 1I€JIBIM
BbIPAaKCHUS MoKasaresieM, apupMEeTHUECKUi KBaIpaTHBIA KOPEHb,
(mpeoOpazoBaHue MHOTOWJIEH, anredpandeckas ApoOb, TOXKAECTBO.
areOpanyecKux BbInoHATH OCHOBHBIE [1€iiCTBUS: BBITOTHATH PACUETHI
BBIPAXKCHHUI, o ¢opmyiiam, mpeoOpa3oBbIBaTh 1EJbIC, TPOOHO-
JIOIyCTUMBbIE paIMoHaIbHBIC BEIPAKCHUS W BBIPQKCHUS C KOPHSIMH,
3HAYCHUS]) pean30BBIBAThH PA3I0KEHUE MHOTOWIEHA Ha MHOYKUTEJIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U PA3HOCTH; HAXOUTh
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JIOITYCTUMBIE 3HAUCHHUS IEPEMEHHBIX JJIs1 JPOOHO-
PaAIMOHATIBHBIX BBIPAKCHUM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBI0 POPMYIT pEaIbHBIE TPOIECCHI
U SIBJICHUS

DOYyHKIUA
(mocTpoeHue,
CBOICTBA U3YYCHHBIX
ynKumi;
rpaduueckoe pemieHue
YPAaBHEHHUM U UX
CUCTEM)

OnepupoBaTh NOHATUAMM: PYHKIUS, Tpa@UK QYHKIIH,
HYJI1 QYHKIIUHU, IPOMEXKYTKHU 3HAKOTIOCTOSTHCTBA,
IPOMEXKYTKH BO3pacTaHUsl, yObIBaHUS, HAUOOJIbIIIEE U
HaWMEHbIIIee 3HAYCHUS (PYHKIIHUH.

AHAJIM3UPOBATH, CPABHUBATH, 00CYKIATh CBOIICTBA
(yHKUUNA, CTPOMTH UX rpapuKy.

OnepupoBathb NOHATHAMMU: IPSIMas IPOMOPLIMOHATILHOCTD,
oOpaTHasi IPONOPLHUOHAIBHOCTb, TUHEHAS PYHKIIHS,
KBaJipaThuHas (QyHKUMs, apadoa, rumnepoona.
Hcnoab3oBath rpadukm 1711 ONpeaeeHNs CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JJIs PELICHUS 3a/1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB U PEAJIbHOM KU3HU; MO/IEJIUPOBATh

C ITOMOILIBIO IPA(PHUKOB peaibHbIE MTPOLIECCHI U SBJICHUS.
BeipaxkaTs (popMys1amMu 3aBUCUMOCTH MEX1Y BETUUMHAMHU

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

['eoMeTpust Kak OIMH M3 OCHOBHBIX PA3/IEJIOB IIKOJbHOW MAaT€MaTHUKU, UMEIOIIUN
CBOEH 1eNbl0 00€CTeunTh M3y4YeHHE CBOMCTB M pa3MepoB (pUryp, mx OTHOIICHUH U
B3aMMHOE PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTUYECKYI, JI0KA3aTEJIbHYI0 JIMHHUIO.
[leHHOCT, W3y4YeHHUsT TEOMETPUM Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
3aKJII0YAeTCS B TOM, YTO OOYy4YalOIIMICS Yy4YUTCA MPOBOAUTH JOKa3aTelIbHbIC
pacCcy X IeHUs, CTPOUTHh JIOTUYECKHE YMO3AKJIIOYEHUs, JIOKa3blBaTh HCTHUHHbBIC
YTBEPXKIEHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PaCCyXIACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOWMCTBa OT NPHU3HAKOB, (OPMYIHUPOBATH OOpATHbHIC
YTBEPKICHMUS.

BTOpoii LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SIBJISIETCS MCHOJIB30BAHHE €€ Kak
WHCTPYMEHTA TIPU pEUIEHWH KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajiad,
BCTpPEYAIONTUXCSI B peajgbHOUM Ku3HU. OOydaronuiicss A0HKEH HAyYUTHCS ONPEEIUTh
reOMETPUYECKYI0 (DUrypy, ommcarb CIOBaMU JAHHBIM 4YepTEXK WM PUCYHOK, HAUTH
MJIOMIAh 3€MEIBHOTO y4acTKa, PacCUUTaTh HEOOXOJAMMYIO JUITMHY ONTOBOJIOKOHHOTO
kabenss win TpeOyemble pa3Mepbl Tapaxka IJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENbHAsA JHUHUSA B uU3ydeHUH reomeTpuu. [lpu pemenun 3amau
MPAKTUYECKOTO XapakTepa OOYYaIOIIMICS YUUTCS CTPOUTHh MAaTeMaTHYECKUE MOJIENU
peabHbIX JKU3HEHHBIX CUTYyallUid, MPOBOAUTH BHIYMCIICHUS U OIEHUBATh aJ€KBATHOCTh
ITOJIyYEHHOTO pE3yJIbTaTa.

KpaitHe BaxxHO MOMYEPKUBATHL CBSI3M TEOMETPUM C JIPYTUMU  YYCOHBIMHU
npeaMeTaMy, MOTUBUPOBATH HUCIOJI30BATh OMPEACIICHUS T€OMETPUYECKUX (Puryp u
MOHATUM, JEMOHCTPUPOBATHh MPUMEHEHHUE TMOTYUYCHHBIX YMEHUN B (PU3UKE U TEXHHKE.
Otu cBs3u HauOoniee SPKO BUIHBI B Temax «Bekrtope», «TpuronHomerpuyueckue
COOTHOIICHHs», «MeTo koopauHat» u « Teopema [Tudaropar.

VYuebnniii kKypc «l'eomeTpusi» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeibl
conepxanusi: «['eomerpudeckue GUTrypsl M UX CBONCTBaY, «/3MepeHne reoMeTpruaecKux
BEJIMYUH», «JleKapTOBbl KOOPAMHATHI Ha IUIOCKOCTW», «BekTope», «JlBrKeHUs
I0CKOCTY, «IIpeoOpazoBanus mog00us .

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX I H3Y4YeHHs y4deOHOro Kypca
«['eomerpusi», — 204 vaca: B 7 kiacce — 68 ugacoB (2 yaca B Hemeno), B 8 kimacce —
68 gacoB (2 gaca B Heneno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIO).
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COIEP KAHUE OBYYEHMUAA
7 KIIACC

HauanbHbie nousiTust reometpun. Touka, mpsmasi, OTpe30K, Jyd. Yroi. Bujsl yrios.
Beprukanbuble U cMmexHble yribl. buccektpuca yria. JlomaHas, MHOTOYroJIbHHK.

[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBod cummeTpuu. Ilpumeps
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS ¢ TOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroapHuk. BeicoTa,
MeauaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TPEYTrOJIbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBoiicTBa M IpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBONCTBAa M NPU3HAKU MAPAIIIENBHBIX HpsMbIX. CyMMa YTIiOB TpPEyroJbHHUKA.
Breninue yrisl TpeyrojabHuKa.

[IpsMoyrosibHbIlE ~ TpeyroiapHUK.  CBOWCTBO  MeQuaHbl  HPSAMOYTOJIBHOIO
TPEyTOJbHHKA, MPOBEAEHHON K THUNOTeHy3e. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. I IpsIMOYTOIBHBII TPEYTrOabHUK ¢ yraoM B 30°.

HepaBeHncTBa B reomeTpuu: HEPAaBEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, Teopema 0 OOJIbIIEM yTJie U O0JbIlIel CTOPOHE TpeyroiabHuKa. [leprnenaukymnsp
Y HaKJIOHHasl.

I'eomeTpuyeckoe mecto Toyek. buccekrpurca yria U cepeIUuHHbIA EPIEHINKYJIIAP
K OTPE3KY KaK TEOMETPUYECKHE MECTA TOUEK.

OKpy>KHOCThb M KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMmHOE pacnosioxeHne
OKpy)kHOCTH M npsMou. KacarenpHas u cekymas K OKpPYXHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapannenorpamm, ero npusHakd U CBOWCTBA. YacTHbIE
Clly4au napajuieorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenwsi, paHoOOKast Tpamenus, e€ CBOWCTBa U Mpu3HaKku. [IpsMoyroybHas Tpamenus.

Meton yasoenust Menuansl. Llentpanbnas cummerpus. Teopema Daneca u teopema
O IPOMOPIIMOHATIBHBIX OTPE3KAX.

CpenHue IMHUYU TPEyroJibHUKA U Tpanenuu. LleHTp macc TpeyrojabHUKa.

[TogoOue TpeyronpbHUKOB, KO3pdunmeHT mnomodbus. I[IpusHakum momoOus
TPEYroJbHUKOB. [IpruMeHeHne moqo0ust mpy peleHny MPaKTUIECKUX 3a/1ad.

CpoiictBa 1iomageld reomerpudeckux Guryp. DopMynbl s TUIOMIAAH
TpeyrojbHUKa, MapajienorpaMma, pomda u Tpaneuuu. OTHOIICHHE IUIOIIAACH
oJ00HBIX GUTYP.

Brruncienne miomane TPEYroabHUKOB M MHOIOYI'OJIBHUKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pereHun
NPAKTUYECKUX 33/1a4.

CHuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYTOJIbHOIO TpPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUTOHOMETpUUYECKHe (YHKIIMHM YIJIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpaJbHBIE YTJIbI, YTOJ MEXKIY KacaTelbHOW M XOPAOW. YTIIbI
MEXAY XOpJIaMU U CEKyIIIMMH. BriicaHHbIe 1 OITHCaHHbBIE YETHIPEXYTOIBHUKA. B3anmHoe
pacnoyio)keHue JByX OKpykHocTed. Kacanue oxpyxknocteil. OOmue kacaTeiabHbIE K
IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB otr 0 mo 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. POPMYJIBI IPUBEIACHUS.

Pemenne TtpeyronbHHKOB. TeopeMa KOCHHYCOB M TE€OpeMa CHUHYCOB. Perienue
MPAKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodus. [Togqodre cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MpOU3BEAEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUHU OTPE3KOB
CEKYILIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, nmuHa (MOZyJb) BEKTOpA, COHANPABICHHBIE BEKTOPHI, IPOTHBOIOJIOKHO
HaIlpaBJEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU
HaJ| BEKTOpaMH. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEApPHBIM BEKTOpaM.
Koopanuater  Bektopa.  CKaJsipHOE  NPOU3BEIEHUE  BEKTOPOB, IPUMEHEHUE
JUTSL HAXOKJICHUSI IJTUH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH
B KOOpPJMHATax, IEPECEYEHUE OKPYNKHOCTE M MNpsAMBIX. METoI KOOpAMHAT M €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[MHA OKpy)HOCTU. ['pagycHas u paguanHas Mmepa
yTJ1a, BBIYUCIEHUE JUIMH OyT OKpYyKHOCTel. [momane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUu Guryp (31eMeHTapHbIe
npencrasiienus). [lapamnensublii nepenoc. [ToBopor.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pE3yabTaThl OCBOEHHUS NPOTPAaMMbI y4e€OHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacnio3HaBaTh M3y4deHHBIE TreoMETpUuYecCKHe (UTYPBI, OMPEAENsATh UX B3aUMHOE
pacnoJyio)KeHue, HU300pakaTb TIeOMETpUYEecKUue (Urypbl, BBIIOJHITh YEPTEKHU
[0 yCIOBHIO 3amadd. M3MmepsATs JIMHENHHBIE W YIVIOBBIE BeaW4MHBL. Pemars 3amaun
Ha BBIYHCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

JlenaTe rpyOyr0 OLIEHKY JIMHEHHBIX U YIJVIOBBIX BEJIIMYMH IPEIMETOB B peajbHOU
KU3HU, pa3MEpPOB TMPUPOAHBIX OOBEKTOB. Paznuuarth pasmepbl 3THX OOBEKTOB
I10 IOPSIAKY BEJINYUHBI.
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CTpouTb YEPTEXKHU K TEOMETPHUUECKUM 33/1a4aM.

ITonb30BaThCs NpU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33/a4.

IIpoBoguTh JOTHYECKHE PACCYKAECHUS C MCIOJIb30BAaHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCd  NpHU3HAKAaMU  PABEHCTBA  IPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJMAaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MPSMOYIOJBHOIO TPEYTOJIbHUKA,
B PELIEHUH I'€OMETPUYECKHUX 3a1a4.

OnpenensaTe NapalieNbHOCTh MPSIMBIX C IOMOULIbIO YIJIOB, KOTOPbIE 0Opa3yeT
¢ HuMH cekymas. Onpenenarb NapajuIeIbHOCTh MNPSAMBIX C IOMOIIBIO pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aun Ha Ki1eT4aTol Oymare.
[IpoBOINTH BBIYMCIECHUS M HAXOJIUTh YKCIOBBIE U OYKBEHHbBIE 3HAUYECHHS YTJIOB

B F'€OMETPUYECKUX 3a7a4ax C MCMHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa3OBaHHBIX TIPU IEPECEYCHHH  JIBYX
MapAJUICIbHBIX MPSIMBIX CEKYILIEH. PemaTe npakTuyeckue 3a/1aun Ha HaX0XKJIEHUE YTIIOB.

Bnagerp mMOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAEAThH
OMCCEKTPUCY yIJia U CEPEIMHHBIA MEPIEHANKYIISP K OTPE3KY KaKk TeOMETPUUECKUE MECTA
TOYEK.

@opMynUpOBaTh ONPEACIEHUS OKPYKHOCTM MW Kpyra, XOpAbl W JuaMmeTpa
OKPYXHOCTH, TIOJb30BaThbCsi HMX CBOWCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA
MIpU PELICHUY 3a7a4.

Brnagers noHATHEM OMMCAHHOMN OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOUTh
e€ nentp. Ilomp3oBaThes (pakTamMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYTrOJIbHHKA
MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIIMHHBIC TTEPIEHINKYJIISPhl K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, IOJb30BAThCA TEOPEMOM
O TIEPIEHINKYIIAPHOCTH KacaTeJIbHOW U pajnyca, IPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCS MPOCTEHIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh UX
MIPAKTUYECKUN CMBICI.

[IpoBOINTE OCHOBHBIE T€OMETPUYECKHME MOCTPOEHUS C MOMOUIBIO LHUPKYJIS U
JIMHEHKH.

[IpeameTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacnio3HaBaTh OCHOBHBIE BUABI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCSA
MX CBOMCTBaMU IPH PELIEHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUSI MEANAH TPEYToJbHUKA (LIEHTpa Macc)
B PELLEHUM 3a/1a4.

BrianeTs NOHATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U Tpaneuuu, MPUMEHATh UX
CBOWCTBA IIpM pPElIEHMM reoMeTrpuuyeckux 3anad. Ilome3oBareca Tteopemon daneca
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U TEOpeMOil O NPONOPLHUOHAIBHBIX OTpE3KaxX, NPUMEHATh MX I PEelICHUs
NPaKTUYECKUX 3a]1a4.

[IpuMeHsATh TpU3HAKU TOJ00MSI TPEYTOJbHUKOB B PEIIEHUU TE€OMETPUUECKHX
3ajad.

[Tonb3oBaTbes  Teopemoit Iludaropa st  pelieHUss TEOMETPUYECKUX U
npakThdecknx 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJENIb B MPaKTUYECKHUX 3ajadax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIME JITTUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA U TAHT'€HCA OCTPOro yIiia NpsIMOYTOJIbHOTO
TpeyroJbHUKA. [101630BaTHCSI A TUMU TOHITHAMU JJIS PEIICHUS MPAKTUICCKUX 3a1a4.

Boraucnate  (pa3snudHBIMA - CIIOCOOAMH) TUIONIAb TPEYroJbHUKA W TUIOIAIH
MHOTOYTOJIbHBIX (Uryp (moiaw3ysach, riae HE0OXOAUMO, KaldbKyJsTopoMm). [IpumeHsTh
MOJIyYeHHBIC YMEHUS B MMPAKTUUECKUX 3a/layax.

Branets MOHATHSAMH BIIMCAHHOTO M IEHTPAIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBbI
O BIIMCAHHBIX YTJIax, yriaxX MEeXI1y XopAaMH (CEeKYIIUMH) U YIJIe MEXy KacaTelIbHOU U
XOPOi MPU PEIICHUU TEOMETPUUYECKUX 3a71ay.

Brnagets mMOHATHEM ONMHMCAHHOTO YETHIPEXYTOJIBHUKA, TMPUMEHATh CBONCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpuMeHATh MOoTy4YeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMAaTHUYECKUE MOJIETTU
UL 3amad pealbHOM  KWU3HM W TMPOBOAWTH COOTBETCTBYIOIINE  BBIUMCICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUU (MOJB3YSCh, TJE HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIe peE3yabTaThl OCBOEHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPHUYCCKUE (PYHKITUU OCTPBIX YIJIOB, HAXOJIUTh C MX TIOMOIIBIO
pa3IUYHBIC AJEMEHTHI TMPSMOYTOJIEHOTO TPEYTOJIbHUKA («PEIICHHE MPSAMOYTOJTbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C TOMOIIBIO KaIbKYyJsATOpa) JJIMHBI U YIJIbI
JUTSI HeTaOJTMIHBIX 3HAYCHUH.

[Tonp3oBaThess (popMyllaMH TPUBEACHUS W OCHOBHBIM TPHTOHOMETPUYECKHM
TOXKJIECTBOM  JUUII  HAXOXICHUS COOTHOIICHWH MEXKIYy TPHTOHOMETPUYECKUMHM
BEJIMYMHAMM.

Hcronp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JIJII HAXOXKICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJBbHUKOBY), IPUMEHATh WX TPH PEHICHUU
TCOMETPUYCCKUX 3aJ1ad.

Brnagets moHsATHAMH TMpeoOpa3oBaHMS TOI00MS, COOTBETCTBEHHBIX JJICMECHTOB
nogao0HIX ¢Guryp. [lonb3oBaThcs cBOMCTBAMU MOA00US TPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHUCIISTH JJIMHBI U HAXOJAUTH YTIIbI y TOA00HBIX Guryp. [IpuMeHsaTs cBoiicTBa moaoous
B MPaKTUYECKUX 3aJadyax. YMETh MPUBOAUTH TPUMEPHl MOAOOHBIX  (uryp
B OKPY’KaIOIIEM MHpE.

[Tonp30oBaThCs TEOpeMaMH O TPOU3BEACHUM OTPE3KOB XOPJ, O TPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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ITonb30BaThCs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUN U (PU3NUYECKUN CMBICT,
OPUMEHATh MX B PEIICHUH TEOMETPHUUYECKHX U (U3MYecKuxX 3agad. [IpuMeHsITh
CKJISIPHOE MPOU3BE/IEHUE BEKTOPOB JJISI HAXOKICHUA JUIMH U YIJIOB.

[Tonb30BaThcs METOAOM KOOPAMHAT HAa IJIOCKOCTH, NPUMEHSATH €r0 B PEIICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnagers NOHATUAMU NPaBUIBHOTO MHOTOYT'OJIbHUKA, JIIMHBI OKPY>KHOCTH, JJIUHBI
OYTH OKPY>KHOCTH U PaJUaHHOW MEphl yIila, yMETh BBIYMCIATH ILJIOLAAb Kpyra U €ro
yactel. [IpuMeHATh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adyax.

HaxoauTs ocu (W11 HEHTPbI) CAMMETPUHN PUTYP, IPUMEHSTh ABUKEHUS TNIOCKOCTH
B IIPOCTEUILINX CIydasx.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMATHUYECKUE MOJIETU
JUISL  3a]ad  pEANbHOM JKWU3HM M MPOBOAUTH COOTBETCTBYIOIIHE BBIUMCICHUS
C TMpPUMEHEHUWEM TMOoJ00Us M TPUTOHOMETPUYECKHX (QPYHKUUH (MOJIB3YsCh, TE
HE00XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena  |[KonmuaecTso OcHoBHOE OcHOBHBIE BUBI ACATEIBHOCTU 00YYAIOIINXCS
(TemnI) Kypca 4JacoB CoJIepyKaHUe
[Ipocreiimme 14 [Ipocreiimme DopMyJTHPOBATH OCHOBHBIE ITOHATHS U ONPEIEIICHHUS.
reOMETPUYECKHUE PUTYPBI U reOMETPUYECKUE Pacno3HaBaTh U3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX cBoiicTBa. M3mepenue OOBEKTHI. onpeaeJsiTh UX B3aUMHOE PACIIOJIO0KEHNE, BBINOJIHATH
Ir€OMETPUYECKUX BEIUUYHH MHOroyroJyibHuK, YEepTEK 10 YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoauTH NPOCTEMIIINE IOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U U JINHEWKWU.
BEPTHUKAJIbHBIE YTJIbI. N3mepATh TUHENHBIE U YTII0BBIE BEJIMYNHBI FTEOMETPUYECKHUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTEUILIUMU OnpeneasiTh «Ha I71a3» pa3Mepbl peabHbIX 00bEKTOB,
yepTeKamHu. NMPOBOJAUTH IPyOYIO OLIEHKY X pa3MepOB.
H3mepenue nuHerHbIX | PemaTh 3a1a4u Ha BEIYKMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH
Y YTJIOBBIX BEJUYMH, YTJIOB.
BBIYMCIICHHAE OTPE3KOB | PemaTh 3a1aun Ha B3aUMHOE PACIOJI0KEHNE
Y YTJIOB reOMEeTPUUYECKUX QUryp.
IIpoBoauTh KJIacCUPUKALIKIO YTIIOB, BBIYUCIATH
JMHENHBIEC U YTIIOBbIE BEJIMYMHBI, IPOBOJAUTH
HEOOXOMMbIE JOKa3aTebHbIE PACCYKICHHUS.
3HAKOMUTBCS C HCTOPHUEH PAa3BUTHS TEOMETPUH
TpeyronbHUKH 22 [TonsiTrie 0 paBHBIX Pacno3HaBaTh napbl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX

TPCYT'OJIbHUKAX U

yepTexkax (C yka3aHHeM IMPU3HAKOB).
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MIEPBUYHBIC
MIPEACTABJICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOICTBO MeIMaHbI
MPSMOYTOJILHOTO
TPEYTOJIbHHKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHoGenpenHsbie 1
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOKCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TEOMETPUHU.
ITpsAMOYTOJIbHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BbIBOAUTB ClieACTBUSA (PaBEHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
®opMyIMPOBAThH OINPEIEIECHNS: OCTPOYTOJIBHOTIO,
TYNOYTOJILHOTO, MIPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIBHUKA; CEPEANMHHOIO ITEPIIEHIUKYIISIPA
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

®opMyJIMpPOBaTh CBOMCTBA U MPU3HAKHU PAaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouThb 4yepTexH, peliaTh 3aJa4M C TOMOIIBIO
HAXOXKJEHUS PaBHBIX TPEYTOJIbHHUKOB.

IIpumMeHsATh Npr3HAKK PaBEHCTBA IPSIMOYTOJIbHBIX
TPEYTOJIbBHUKOB B 33/1a4ax.

Hcnoan3oBath 1Hu(POBBIE peCYPCHI IS MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX puUryp.

3HAKOMMTBHCS C HCTOPHEH Pa3BUTHUS TEOMETPUN
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[TapannenbHbie MPSMBIE,
CyMMa YTJIOB TPEYTOJIbHUKA

14

[TapamnienbHbIE
MPSIMBIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbl,
0o0pa3oBaHHbIC

IIPU [IEPECEYEHUN
napajuieIbHbIX
NPSIMBIX CEKYLIEH).
IIpusnak
[apaJuIEIbHOCTH
IPSIMBIX YEpPE3
PABEHCTBO PACCTOSHUI
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IPSAMOM.

Cymma yrios
TPEYTrOJIbHUKA.
Bremnue yrisl
TPEYTrOJIbHUKA

DopMyJIMPOBATH NOHATHE NAPALICIBHBIX IIPSIMBIX,
HAXOAMTh IIPAKTUYECKHUE IIPUMEPHI.

H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPU MEPECCUCHUN
napajuleNIbHBIX IpAMBIX cexkyuier. llpoBoaurb
A0KA3aTeJbCTBA [1APAJUIEIbHOCTH ABYX MPSMBIX C TOMOILBIO
yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH STUX MPSIMBIX
TPETHEU MPSAMOU.

BeIyuciasiTh CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTsh 4yncioBbie 1 OYKBEHHBIE 3HAUEHHUS YTJIOB

B F€OMETPHUYECKUX 3a4a9aX C UCIIOJIb30BAHUEM TEOPEM

0 CyMMe€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH PA3BUTHSI TEOMETPHUH

OKpY>KHOCTb 1 KPYT.
I'eomerpuueckue
IIOCTPOEHUS

14

OKpyXHOCTb, XOpJ1a U
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpy>KHOCTB,
BIIMCAHHAS B YTOJL.

DopMyTHPOBATH ONPEAEJIEHHA . OKPYKHOCTH, XOP/IbI,
JIiamMeTpa U KacaTesbHOM K OKpykHOCTU. U3y4yaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccnenoBath, B TOM UYUCIIE UCNIOJIb3YH M (POBbIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPYKHOCTH, BIIUCAHHOU B YI0JI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MPUMEHEHHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEANHHBIN
MEPIECHIUKYIISIP
KaK FreOMETpUYECKUE
MECTa TOYEK.
OKpyKHOCTB,
OIMCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpyXHOCTB,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenimue
3a/1a4n

Ha OCTPOCHHUE

KACaTeJIbHBIX.
HUcnoan3oBars Metox I MT 115t nokazarenbcTBa TEOpEM

0 MepeceyeHuu OUCCEKTPHUC YIIIOB TPEYTOJIbHUKA U
CEepPEAUHHBIX NEPIEHAUKYISPOB K CTOPOHAM TPEYTOJIbHUKA

¢ nmomomsio I'MT.

OBJageBaTh NOHATHSIMH BIICAHHOU W OITMCAaHHOU
OKPYKHOCTEM TPEYTOIbHUKA, HAXOAUTh LIEHTPBI ATUX
OKPY>KHOCTEH.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOCHHE: YTIiia, PABHOIO
JAHHOMY; CEpEIMHHOIO NEPIEHANKYISIPA JAHHOTO OTPE3Ka;
IIPSAMOM, IIPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHAUKYJIIPHON JaHHOU NPSIMOiA; OUCCEKTPHUCHI JAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM JIEMEHTAM.

3HAKOMMTBHCS C HCTOPHEH Pa3BUTHUS TEOMETPUN

[ToBTOpEeHME, 0000IIICHKE 4 IToBTOpEHUE U PemaTh 3a1a41 Ha MOBTOPEHUE, UIUTIOCTPUPYIOIITHE CBSI3U
3HaAHUH 0000IIICHHE OCHOBHBIX | MEXIY pa3IMYHBIMHU YacTSIMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

HanmenoBanmue paznena | Konnuectso OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB CoJIepyKaHue

YUeThIpEXYTOJIbHUKHU 12 [Tapannenorpamm, ero | M300paskaTh M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBbHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YactHble cnyyan DopMyJIHPOBATH ONIPE/IeICHUA: TapAJIIEIOrpaMMa,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpareiuu, paBHOOOKOH
(IpSIMOYTOJILHUIK, Tpaneuu, NpIMOyTroIbHON Tpaneuuu.
pomO, KBaapar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKHU U CBOMCTBA. | MPU3HAKU M CBOMCTBA: MMapajieJorpaMmma,
Tpaneuus. IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpareiu, paBHOOOKOH
PaBHOOOKas 1 Tparneuny, NpIMOyroJIbHOW Tparenuu.
MPSIMOYTOJIbHAS IIpyMeHATH MeTO YIBOCHUS MEUAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoas3oBath 1udpoBbie pecypchl JJisl HCCIEI0BAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX (HUryp.
MEIUaHBbI. 3HAKOMHUTBHCS C HCTOPHUEH Pa3BUTHUS TEOMETPUU
[lentpanbHas
CUMMETpPHUS

Teopema Paneca u Teopema 15 Teopema ®Daneca u IIpoBoaAMTH MOCTPOEHUS C TOMOILBIO ITUPKYJISA U JIMHEUKHU

0 IPOMOPIUOHATBHBIX Teopema ¢ ucnoJib3oBaHue teopeMel daneca u TEOPEMBI

OTpe3Kax, IMoJ00HbBIC
TPEYTOJIbHUKA

O MPOMOPIIMOHATIBHBIX
OTpe3Kax.

CpenHsist tuHus
TPEYroJIbHUKA.

O IIPONIOPLIMOHAIIBHBIX OTPE3KaAX, CTPOUTH YETBEPTHIN
MIPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTh N0KA3aTENBCTBO TOT'O, YTO MEAUAHBI
TPEYroJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE, U HAXOAUThH
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Tpanerus, e€ cpenusis
JIMHUSL.
[IponopuroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJILHUKE.
[TogoGHbIE
TPEYTOJIbHUKU. Tpu
MIpU3HaKa Mo 00Ms

CBSI3b C IICHTPOM Macc, HaXOAUTh OTHOIICHUE, B KOTOPOM
MEIMaHbI ICIATCS TOYKOW UX IepPeCeUcHUsI.

HaxoauTthb 110/100HbIC TPEYTOJLHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB IMOA00MS.
Pemath 3a1a4u Ha 110,J00HBIC TPEYTOJIBHUKH C TTIOMOIIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHUS YEPTEHKEH M HAXOKICHHUS
0/TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTEILCTBA C UCIIOIB30BAHUEM
PU3HAKOB MOJ00US.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU IPU3HAKA 1000 TPEYTOJILHUKOB.
[Ipumenenue IIprMeHATH NOTYYEHHBIE 3HAHUS TIPU PEIICHUU
noo0ous F€OMETPUYECKUX U MPAKTUUECKUX 3a7ad.
MIPU PEIICHUU 3HAKOMHTBHCS C HICTOPHEH Pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaoiicTBa momaaen OgBJaeBaTh NEPBUYHBIMY MPeCTABJIEHUAMU 00 001IIeH
IJIOIAJEH TPEYTOJIbHUKOB reOMETPUYECKUX TEOpUH IIJI0MmAIU (Mephl), (POPMYJITUPOBATH CBOWCTBA
Y MHOTOYTOJIbHBIX (PUTYp. duryp. TJIOIIA/IU, BBISICHSITh UX HArJISIAHBINA CMBICI.
[Tnomanu mogo6HBIX GUryp DopmyJIbl BoiBoauTh hopMyIIbI ITOMIAAM MTapajuiesiorpamma,
JUTSL TUTOLAN TPEYTOJbHUKA, Tpaneuu u3 GopMyJibl TIOMAIN
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajuiesiorpamma, BoiBoAUTH (GOPMYITHI TUIOMIAIN BRITYKIIOTO
Tpaneuuu. YEThIPEXYTOJIHUKA YepPe3 JUATOHAIH U YTOJI MEKTy HUMH.
Breruuciaenune HaxoauTs momiany Guryp, n300paxEHHBIX Ha KIETYaTON

TUIOMIAAEH CIIOKHBIX

dburyp.

Oymare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
NOCTparBaHUeE.

79



[Tnomaau dpuryp

Ha KJIeT4yaTou Oymare.
ITnomanu mogoOHBIX
duryp.

3agaun

C IIPAKTUYECKUM
COJICP’KAHUEM.
Pemenne 3agaa

C MOMOIIBIO METOJIa
BCIIOMOTaTEJILHOU
TUIOMIATH

Pa3ouparh mpuMepbl UCIIOJIL30BaHUS BCIIOMOTaTCIIbHOM
TUTOIAM JIJIs1 PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
Haxoauts rtomnaau mogo0HbIX Guryp.

BbI4ncJIATH 103U PA3TIHYHBIX MHOTOYTOJIBHBIX PUTYD.

PemaTh 3a1a4u Ha TUIOMIA/Ib C IPAKTHYECKUM
CoZIepIKaHNEeM

Teopema [ludaropa u
Haydaja TPUrOHOMETPUHU

10

Teopema ITudaropa, u
€€ IpUMEHEHHUE.
Ornpenenenue
TPUTOHOMETPUYECKHIX
(GyHKUIHNA OCTPOTO
yTJ1a IpsIMOYTOJIBHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B ITPSIMOYTOJTbBHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXKIECTBO

HMoxa3biBaTh Teopemy Ilugaropa, ucnoab3oBarsh €

B IPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJIHPOBATH OIPEAEIECHUS TPUTOHOMETPUYECKUX
(YHKUIHNA OCTPOTO yIiia, HPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBarb COOTHOLICHHS MEXIY CTOPOHAMU B
NPSIMOYTOJIbHBIX TPEYTOJbHUKAX C yriiamu B 45° u 45°; 30°
n 60°.

Hcnoab3oBath GopMyIibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOKIECTBO JJI1 HAXOKIACHUS
COOTHOIIEHUH MEXTy TPUTOHOMETPUUECKUMHU (PYHKIUSIMH
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH MOTyYEHHbIE 3HAHUS U YMEHUS MPU PELICHUU
IPaKTUYECKUX 3a]a4.

3HAKOMHMTBHCS C HCTOPHEH Pa3BUTHUS TEOMETPUN
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YTIbl B OKPY’KHOCTH.
Brniucanueie u onucaHHble
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpyx)HOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannsie n
LHCHTPAJIbHBIC YIJIbI,
YIOJI MEXIY
KacaTeJIbHON 1
XOPAOH.

YTIbl MEXITY
XOopAaMH U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIbHUKM,
UX MPU3HAKU U
CBOMCTBA.
IIprumenenune 3Tux
CBOMCTB

MIpU PELICHUU
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacmoJIOKEHUE JBYX
OKpPYKHOCTEH, 001ITHEe
KacaTelIbHbIC.
Kacanmue
OKPY>KHOCTEHN

®opMy/IMPOBATh OCHOBHBIE OIIPEIECIICHUS, CBA3AHHBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTh BOMCaHHBIE YTIIbl, ONUPAIOIINAECI HA OIHY AYTY,
BBIYHUCJATH YIJIbI C TOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
peCypcoB, BIMCAHHBIE U ONUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKHU.

Hcnosb30BaTh 5TH CBOKCTBA U IPU3HAKU ITPU PELLICHUU
3a1a4
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[ToBTOpEeHUE, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1aum Ha MIOBTOPCHUE, MILTIOCTPUPYIOIIHE CBS3H
3HAaHUUT OCHOBHBIX IIOHATUU U | MEXKIY pa3IMYHBIMH YaCTSIMH Kypca
METOJI0B KypcoB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUU
OBIIEE KOJIMYECTBO 68
UACOBIIO ITPOTPAMME
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9 KJIACC

HanmenoBanmue paznena | Komuaectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00yYaIOIMINXCS
(Temnl) Kypca 4JacoB coJiepyKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyIHPOBATH ONpPe/IeIeHUsl TPUTOHOMETPUUECKHUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSMBIX yTJIOB.
Pemienue TpeyronbHUKOB ¢yukmii yriaos ot 0° | BeIBOAMTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmyibl (c paznycoM ONMCAaHHOW OKPYKHOCTH).
[PUBEIECHUS. BoiBoauTH OpMYJIbI 17151 BBIYUCICHUS IJI0OIIAACH
TeopeMa KOCHHYCOB, ¢ HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TeopeMa CUHYCOB. IJIOIA/IA TPEYTOIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKTY
Pereaue HUMH, (HOopMyJia TUIOMIAJAN YETHIPEXYTOIbHUKA YePEe3 €T
TPEYTOIbHHUKOB. JTMArOHAJIM U YTOJl MEXy HUMH).
ITpaxTHyeckoe PemiaThb TpeyroabHUKMU.
IIPHMEHEHUE Pemathb npakTuyeckue 3a1a4u, CBOASIIHNECS
JI0Ka3aHHBIX TEOPEM K HAXO0KJICHUIO PA3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3zoBanre nogo0us. 10 [lonsitue OcBauBaTh NOHSITHE PEOOPA30OBAHUS TOJOOMS.

Mertpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
10JI00MS.
CoOTBETCTBEHHEIC
DJIEMEHTHI IT0T00HBIX
duryp.

Teopema

0 TIPOM3BEACHUHN
OTPE3KOB XOP/I,
Teopema

HccaenoBath OTHOILIIEHUE TUHEHHBIX 2JIEMEHTOB (DUTYD
pu npeodpa3oBaHUM MOJ00US.

HaxoauTs npuMepsl o1001sI B OKPYKAIOIICH
JIECTBUTEIILHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOIICHUS MEXK Y OTPE3KAMHU
XOpJI, CEKYIIHUX U KACATEIBHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJLHUKOB.

PemiaTs reoMeTpriecKue 3a1a41 U 3aJ1a41 U3 peaibHOU
YKWU3HU C UCTIOIb30BaHUEM MOJOOHBIX TPEYTOJILHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIIUX,
TEOpeMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PCLICHUU
FEOMETPUYECKUX
3aj1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOpA
Ha YHUCJIO.
DOu3n4ecKuil u
F€OMETPUUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 BYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannatsl
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BAaTh T€OMETPUYECKU (TIEpeMeNIeHue) U
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneeHusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCIIO, HCCJIe10BaTh
r€OMETPUYECKUN U (PU3UUECKUIN CMBICIBI 3TUX ONEPALIUN.
Pemiatb reomeTpudeckue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiiaapIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnosb30BaTh CKATIPHOE IPOU3BENECHUE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOICTBA.

BbI4ncJasITh CyMMYy, pa3HOCTb M CKAJIIPHOE POU3BEICHHE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHSITH CKaJIspHOE MPOU3BEACHUE JIJISI HAXOKIACHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
JUTST HaX 0 K ICHUS
JUTMH U YTJIO0B.
Pemienne 3amau

C IIOMOIIIBIO BEKTOPOB.

[TpumMeHeHne BeKTOpOB

TUTSI pEIICHUS 3a/1a4
buzuku

JlexapTOBbI KOOPIMHATHI
Ha IUIOCKOCTH

JlexapTOBBI
KOOPJMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHue
OKPY>KHOCTH.
Koopnunatsl Touek
[IEPECCUCHUS
OKPY>KHOCTH U
IIPSIMOM.

Meton koopauHaT
P pelICHUN
IF€OMETPUYECKHUX
3a/1a4, TPaKTUYECKUX
3a1a4y

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeIiBOAUTH ypaBHEHHUE IPSIMOM U OKPY)KHOCTHU. BbIaeJATh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U pajguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTe 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YIIIOBOTO KO3 PuIMeHTa npsMoin
IIPU PELIEHUU 331124, JIJISl ONPEIEIICHHS PaCIIONOKEHUS
IPSIMOIA.

IIpuMeHsATh KOOpAUHATHI IPU PELIEHUU TEOMETPUUYECKUX U
NPAKTUYECKUX 3a]a4, U1l IOCTPOEHUS] MaTEMATUYECKUX
MOJIEJIEN pealIbHBIX 3a/1a4 («METOJ KOOPIUHATY).
IMoab30BaThLCH TSI TIOCTPOCHUS U UCCIIEOBAHUIM
IU(POBBIMH PECYpCaMH.

3HAKOMUTBCS C UCTOPHUEH PAa3BUTHS TEOMETPUU
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
JImmHa OKpYXHOCTH U
IJIONI[A]b Kpyra.
Briuucnenue miomnanen

[IpaBunbHBIE
MHOTOYTOJIbHUKMU.
Yucmo n. Jlnuna
OKpY>KHOCTH, AyTH
OKPY>KHOCTH.
Pangnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CECTMEHTA

®opMyJIMPOBaTH OIPENEICHUE IPABUIbHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTh UX 3JIEMEHTHI.
IHob30BaThCSI NOHATUEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C TIOMOIIBIO NMPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPelesATh
YUCIIO T, JJIMHY IyTU U paJuaHHyI0 MEPY yIJa.
IIpoBoanTh NEpexoa OT paAMaHHON MEPHI yTiia

K IPaJlyCHOM U Ha0OOPOT.

OnpeneasiTh IIOMAAL KPyTa.

BoiBoauth popmy.ibl (B rpagyCcHOM U paguaHHON Mepe)
JUISL IJTUH YT, TUIOIIAIEH CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaaun Guryp, BKIFOUAIOIKUX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

Haxoauts 1ioma iy B 3a1a4ax peaabHON )KU3HU

JIBM>KEHUS TIIIOCKOCTH

ITonsaTue o ABMKEHUN
TJIOCKOCTH.
[TapannensHbIN
IIEPEHOC, TOBOPOT
[Ipumenenue

MIPY pEIICHUH 3a/1a4

Pa30upaTh npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKCHUS.

DopMyJIMPOBATH ONPEIEIEHUS APAILIENBHOTO MEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpHUU. BHIBOAUTH UX CBOMCTBA,
HAXOIUTH HEIOABUKHBIE TOUKHU.

HaxoauTh LIEHTPBI ¥ OCU CHMMETPUI NPOCTEHIIHNX PUTYD.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnmonb3oBaTh 115 TOCTPOEHUS U UCCIEA0OBAHUN
1Iu(POBBIE PECypChl

[ToBTOpeHue, 06001ICHHE,
CUCTEMATHU3aIMUs 3HAHUU

IToBTOpEHuUe
OCHOBHBIX ITOHATHUH U

OnepupoBathb NOHATHAMU: PUTYpa, TOUKA, IPsIMasi, yroJl,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
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METOJ0B KypcoB 7—9
KJIaCCOB, 0000IIIcHIE
Y CUCTEMAaTU3aLHs
3HAHUM.
[Ipocrenmme
F€OMETPUUYECKHE
burypsl u ux
cBorictBa. 3mepenue
FEOMETPUUYECKHUX
BEJINYNH.
TpeyroiapHUKHU.
[TapannensHbie 1
NIEPIICHIUKYIISIPHBIE
psIMBIE.
OKpy>KHOCTB U KpYT.
I'eomerpuueckue
MIOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Briucanuslie u
OTNMCAHHBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPY>KHOCTBb.
YeTbIpEXYTOIbHUKH.
Bniucannsie

TPEYTOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poMO, MIPSIMOYTOJIbHUK, KBaIpaT, TpaIreluus; OKPY>KHOCTb,
KacaTelibHas, paBEHCTBO U MO00ue GuUryp,
TPEYTOJIBbHUKOB; MAPAJUICIIbHOCTh U NEPIIEHAUKYIISIPHOCTD
MPSMBIX, YTOJI MEXIY IPSIMBIMU, CAMMETPUSI OTHOCUTEIIBHO
TOYKH U MIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIAb, IEPUMETD.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIBHUKOB, JIJTMHBI OKPY>KHOCTH U TJIOIIAU KPyTa,
00BbEMa MPSMOYTOJIBHOTO MapaslieJenumnea.
OnepupoBaTbh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
MPEICTABICHUS TAHHBIX U PEIICHUS 33]1a4, B TOM YUCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTes 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHSITHUH,
WJUTIOCTPALMIO CBS3EH MEXKY Pa3IMYHBIMU YaCTAMU Kypca.
BriOupaTb MeToA 1Jis1 pelICHHs 3a/1a4u.

PemiaTh 3a1a4u 13 MOBCEAHEBHOM KU3HU
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Y ONIMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Iudaropa u
Havasa
TPUTOHOMETPUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
TJTOCKOCTH.
JBwxenus. [logobue.
Cummetpust.
[Tmomans.
Brruncienue
momaae. [ Inomann
MoTI00HBIX GUTYP.
JlexapToBbI
KOOpJIMHATHI Ha
IIJIOCKOCTH.

Bexrtopsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [IPOI PAMME
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDB U CTATUCTHUKA» B 7-9 KJIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1TM(HPOBOM MHpPE BEPOSTHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTbD, KaK C TOYKU 3PEHHUS MPAKTUUECKUX MPUIIOKEHUHN, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOJUMOM KaXKIOMY uejoBeKy. Bospacrtaer umciio mpodeccuit,
MIpU OBJIAJICHUU KOTOPHIMH TpeOyeTcst xopormas 0a3oBas TOATOTOBKa B O0MacTH
BEPOSITHOCTH U CTATUCTHKH, TaKask MOJITOTOBKA BaKHA ISl TPOJIOJKEHUSI 00pa30BaHUs U
JUISl yCTIEITHOM MpodeccuoHanbHOM Kapbephl.

Kasxip1i1 4esnoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIHUXCS Y HETO
JaHHBIX. A JJis 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa MHGOpPMALMM HEOOXOJUMO B TOM UHCIE XOpOHio cHOopMHpPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUYECKOE MBIITUICHHE.

NMeHHO T03TOMY OCTpO BCTajla HEOOXOIUMOCTH CHOPMHUPOBATH Yy O0yUaIOIIHUXCSA
(GYHKIHMOHAJIBHYIO TPaMOTHOCTB, BKJIIOYAIONIYI0 B ce0si B KadyeCTBE HEOTHEMIIEMOMU
COCTABJISIIONICH yMEHHE BOCTIPHHMMATh M KPUTHUYCCKH aHAJTU3UPOBATh WH(OpMAITHIO,
MIPE/ICTABJIICHHYIO B PAa3JIMYHbIX (POpMaxX, TOHUMATh BEPOSTHOCTHBINA XapaKTep MHOTHUX
peabHBIX TIPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH IPOCTEUITNE BEPOSTHOCTHBIC
pPacy€rThl.

3HAaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMHM MPHUHIIMIAMH cOOpa, aHauu3a |
MPEACTABICHUS] JIAHHBIX W3 Pa3IW4YHBIX cdep JKU3HU OO0IIecTBa M ToCydapcTBa
npuoOmiaeT oOydarommxcs K OOMIECTBEHHBIM UWHTepecaMm. M3yueHue OCHOB
KOMOWHATOPUKH pPa3BUBAcT HAaBBIKM OpraHuW3au Tmepebopa W moacdyéra ducia
BapUaHTOB, B TOM YHWCJIE€ B MPHUKIAAHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3maét MareMatuyeckuit (GyHAaAMEHT it (OPMHPOBAHUS KOMITETEHITUN
B oOmact WHPOPMATHKU W THU(POBBIX TeXHOJOTHH. [Ipw W3ydeHWHM CTaTHCTHKH W
BEPOSITHOCTH O0OOTAIIAlOTCsl MPEJICTABICHNs OOYyJaroIIuXcsi 0 COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro UCCIeJA0BaHMs, (POPMHUPYETCS MOHUMAHHUE POJU CTATUCTUKH Kak
UCTOYHHMKA COIMAJIbHO 3HAYUMON WH(OpMAIMM W  3aKJIAJIbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBITIVICHHUS.

B cooTBeTcTBUM ¢ NaHHBIMU LEISIMH B CTPYKTYypE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTAaTUCTHKA» OCHOBHOTO 00IIEro 00pa3oBaHUs BBIICIEHBI CICAYIONINE
coziepKaTeIbHO-MeTOIMUeckie JIMHUM: «[IpeacTaBieHne MaHHBIX M OINHCaTebHas
CTaTUCTHKa», «BeposTHOCTBY, «I1eMeHTh KOMOWHATOPHKN», «BBEIeHHE B TEOPHIO
rpadoBy.

Conepxxanne nuaNM «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHUKA
CILy’KUT OCHOBOU JIJIs1 (POPMHUPOBAHUSI HABBIKOB PabOThl ¢ MHGOpPMALIME: OT YTEHUS U
UHTEprpeTauud WHGOpMAaIMKM, MPEACTABICHHOW B TaOmuIax, Ha JaMarpaMmax u
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rpadukax, a0 cOopa, NPEACTaBICHHUS M aHalIW3a JaHHBIX C HCIOJIb30BaHHEM

CTaTHUCTUYECKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. PaboTas ¢ JaHHBIMH,
oOyyaroluecss ydarcs CUdThIBaTb W HHTEPIPETUPOBATH JIAaHHBIE, BBIJBUTATD,
apryMEHTHPOBATh U KpUTUKOBATh IPOCTEHIIINE TUIIOTE3bI, Pa3MbILUIATH HAJl PaKkTOpamu,
BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIICHMBATh HMX BIMSHHE HA paccMaTpUBacMbIe
BEJIMUMHBI U TIPOLECCHI.

NHTynTHBHOE TMPEICTAaBICHUE O CIy4YalHOM W3MEHUYMBOCTH, WCCIICIOBAHNE
3aKOHOMEPHOCTEW M TEHJIEHUUI CTaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM NJIsi MU3y4YEHUs
TEOpUHU BEPOATHOCTEN. bobIlloe 3HaUeHNE NMEIOT TPAKTUUECKHE 3a/1aHUs, B YACTHOCTH
OTIBITHI C KITACCUYECKUMU BEPOSATHOCTHBIMHU MOJICIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJAUTCS KaK Mepa MpaBAono00Us CIIy4aiHOTO COOBITHSL.
[Tpu n3ydenun yaeGHOTO Kypca 00ydaronifecs: 3HaKOMSTCS ¢ MPOCTEUITUMHI METO/ITaMHU
BBIUMCIICHUSI BEPOSTHOCTEH B CIydalHBIX OJKCIHEPUMEHTaX C PaBHOBO3MOXHBIMU
AJIEMEHTAapPHBIMU UCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIAIOIIMMU CTAaBUTh U
pemath 0osee CloXHbIe 3a7auld. B y4yeOHbI Kypc BXOAST HayaJIbHbIE MPEICTABICHHUS
O CIy4ailHbIX BEIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBaMH W OCHOBHBIMHU OTIEpAllUSIMU HaJ MHOXKECTBAMH, PAaCCMaTPHBAIOTCS
npUMepbl NPUMEHEHHUs JIs PEUIeHHs 3a/lady, a TakKe HCIOJIb30BaHUS B JPYIrHX
MaTEeMaTHUECKHUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 knaccax nzydaercs yueOHbIN Kypc «BeposSTHOCTh M CTaTUCTHKAY, B KOTOPBIH
BXoJAT paszgensl: «lIpencraBieHne JaHHBIX M ONUCATeNbHAs CTaTHCTHUKAy,
«BeposiTHOCTBY, «1eMeHTbl KOMOMHATOPUKW», «BBeneHue B Teoputo rpadosy.

OOmiee 4YKCIO YacoB, PEKOMEHJOBAaHHBIX [IJII HW3Y4YEHHUs Y4eOHOro Kypca
«BepostHocTh U cTaructukay, — 102 gaca: B 7 kimacce — 34 vaca (1 yac B Hexmenio),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeemIO).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BHUJAE TaONWI], IUarpamMm, rpapukoB. 3aroJHEHHUE
Ta0NHI], YTCHUE W TIOCTPOCHHE JUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Yrenue rpadukoB peanmpHBIX MpoueccoB. M3pneduenne uHpopmanuu U3 guarpamm u
Ta0JIHII, UCTIOIH30BAHNE U UHTEPIPETAIINS TAaHHBIX.

OnucarenpHasi CTaTHUCTHKA: CpeaHee apudmeTrhyeckoe, MeauaHa, pas3max,
HanOoJIbIIIee U HAUMEHbIIIee 3HAYCHHUSI HA00pa YMCIIOBBIX JaHHBIX. [[puMepsI cirydaitHoM
M3MEHYHUBOCTH.

CrnyyaitHbli SKCTIEPUMEHT (OTBIT) U CllydaiiHOe cOObITHE. BEpOATHOCTH M YacToTa.
Ponb ManoBepoOsSITHRIX U MPAKTUYECKU IOCTOBEPHBIX COOBITUI B MMPUPOJIE U B OOIIIECTBE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenb BepmuHbl. Uncio pédbep n cymmapHasi CTEneHb

BepivH. [IpencraBnenue o cesizHoctu rpada. Lenu u nukisl. [Iytu B rpadax. O6xoxn
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rpacda (dinepoB nyTth). [IpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue 3amau
C IOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHne aHHBIX B BUAE TaOIUII, AHArpamMmm, TpaduKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOXKECTBO. Onepanuu HaJl MHOKECTBAMM:
oObeIMHEHUE, NepeceueHue, nonojgHeHue. CBOMCTBa omnepauuil HajJ MHOYKECTBaMU:
IIEPEMECTUTENBHOE, COYETATENIBHOE, PACIIPEACIUTENBHOE, BKIIIOUeHUs. Vcronp30Banue
rpauyecKoro MpeACTaBICHUS MHOXECTB Il OINMCAHUS pealbHBIX IPOLECCOB HU
SABJICHUU, IIPU PEIICHUU 33/1a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTaHZAPTHOE OTKJIOHEHUWE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DneMeHTapHble COOBITUS cllydaiiHoro onbita. Ciayyalinble coObITUA. BeposTHOCTH
coObITUH. OMBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMH COOBITUAMU. CiydailHbIi
BbIOOp. CBA3b MEXIy MaJOBEPOSITHBIMU U IMPAKTUYECKH JOCTOBEPHBIMH COOBITUAMHU
B [IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBa JAEPEBBEB: €IUHCTBEHHOCTHh ITyTH, CYIIECTBOBAHHE BUCAYCH
BEPILMHBI, CBSI3b MEXKAY YMCIOM BEepIIMH M uuciaoM pedep. IlpaBuno ymHOkeHUs.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBononoxueie coobiTus. uarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coObrTuii. HecoBmecTHbie cOOBITHSA. DOpMyna CIOKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBuiio ymHOxeHusa. HeszaBucumblie coObiTus. IlpeacraBnenue
JKCIIEPUMEHTa B BHUIE JcpeBa. PemeHue 3amady Ha HAXOXKICHUE BEPOSATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KJIACC

[IpencraBiienre JaHHBIX B BUJE TaOJUIl, AHarpaMmm, IpaukoB, WHTEPIIpPETAIUS
JTaHHBIX. UTeHHEe U TOCTpOeHUE TabIuIl, Tuarpamm, rpauKoB MO PEaTbHBIM JaHHBIM.

IlepecranoBku u ¢aktopuan. CodeTaHuss M YUCIO codeTaHUU. TpeyrosibHUK
[Tackans. Pemenne 3a1a4 ¢ MCIOIb30BaHUEM KOMOMHATOPHKH.

'eomerpuyeckas BepoATHOCTh. Ciy4ailHbI BBIOOp TOYKH U3  (UTYPHI
Ha IJTOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex n Heygaya. Cepusi ucnblTaHui 10 nepBoro ycmexa. Cepust
ucneiTanuii bepuymiu. BeposatHocTu coObITHI B cepun UcnibiTaHui bepHyu.

CinyuvaiiHass BeJIMYMHA W pacOpedcsieHUEe BEpOSITHOCTEH. Maremaruueckoe
oxunanue u aucrepcus. [Ipumepbl MaTeMaTHYECKOTO OXKUAAHUS KAK TEOPETUYECKOIO
CpEeHEero 3HauYeHUs BEIMYMHBbI. MaTeMaTU4ecKoe OXKUJIAHUE U JUCIEPCUs CIIyYalHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHysuin.

[TonsiTue 0 3akoHe OONbIINUX Yuce. M3MepeHue BepOosITHOCTEN C TOMOIIBIO YaCTOT.
Ponb 1 3HaueHune 3akoHa OOJIBIIMX YUCEI B TPUPOJIE U OOLIECTBE.
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HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaThl OCBOEHHUS NPOrPAaMMBI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 7 KJjacce:

Yutath uHOpMaIMIO, TPEACTABICHHYIO B TaOlMIax, Ha JUarpaMmax,
IPEACTaBISATh JaHHBIC B BUJIC TAOJINII, CTPOUTH JUarpaMMBbl (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYTOBBIE) 10 MAacCUBaM 3HAYEHU M.

OnuckIBaTh U MHTEPIPETUPOBATH PEATIbHBIE YUCIOBBIE JTaHHbIE, MPE/ICTABICHHBIC
B Ta0JIUIIax, HA AUarpaMmax, rpadukax.

Hcnonb3oBath il ONUCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpEIHEe
apudmernyeckoe, MearaHa, HauOOJIbIIIEEe U HAMMEHbIIIEE 3HAYCHUS, Pa3Max.

HMeThb npecTaBiieHre O CIIy4ailHOM M3MEHUYMBOCTH Ha IpUMEpPax LEH, (PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O CTATUCTUYECKOU
YCTONYUBOCTH.

[IpenMeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekats 1 npeoOpa3oBbIBaTh HHPOPMALIMIO, IPEICTABICHHYIO B BHUE TaOJML,
auarpaMm, rpaduKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, fUarpamm, rpadukosB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTENe: CpeIHUX 3HAUCHUN
U Mep pacceuBaHus (pa3max, JUCTIEPCUs U CTaHIAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOTHl YHMCIIOBBIX 3HAYEHUN M YACTOTHI COOBITHI, B TOM 4YHUCIE
110 pe3yybTaTaM U3MEPEHUN U HAOJIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B ONBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBaTth rpaduyeckue MOJENH: JEPEeBO CIy4aHOTO SKCIEPUMEHTA,
IyarpaMmebl Dilsiepa, YuciaoBas npsimas.

OnepupoBaTh MOHATUSMHU: MHOKECTBO, IMOJMHOKECTBO, BBIMOJIHATH OINEpaIun
HaJl MHOXXECTBaMU: 00beIMHEHUE, TIepeceyeHre, JOMOJHECHHE, MEPEUNCIATh dJIEMEHThI
MHOKECTB, IPUMEHSTh CBOMCTBAa MHOYKECTB.

Ucnonb3oBath rpaduueckoe MpeCTaBICHUE MHOXECTB M CBSI3EH MEXIy HUMU
JUIsl OTIMCAHMS MPOLIECCOB M ABJICHUM, B TOM YHWCIIE TIPU PEIICHUU 3aJad U3 APYTUX
Y4EOHBIX MPEIMETOB U KYPCOB.

[IpeameTHbIe peE3yabTaThl OCBOEHHUS NPOrPAaMMbI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

W3Bnekate u mpeoOpa3oBeIBaTh MH(DOPMAIUIO, TPEICTABICHHYIO B Pa3IMYHBIX
HMCTOYHHMKAX B BHUJAEC TaOnWIl, auarpamMm, rpaduKoB, MPEICTABIATH TaHHBIE B BHIIC
TaOJuII, JUarpamMmm, rpaduKoB.

92



Pemate  3amaun  OpraHM30BaHHBIM  [EpeOOPOM  BapHAHTOB, a  TaKkKe
C UCIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonb3oBath onucarelbHbIe XapaKTEPUCTUKH ISl MACCBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEJIHUE 3HAUCHUSI U MEPbI pacCeUBaHUSI.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOThI COOBITUS, B TOM 4YHUCIE IMOJb3YAChH
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUHN 1 HAOIIOICHUN.

Haxonutb BeposSTHOCTH CIy4yalHBIX COOBITUN B M3YUEHHBIX OIBITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSX HCIBITAHUN
710 TIEPBOTO ycrexa, B Cepusix ucnblTanuit bepuyinu.

HNmeTs nipeicTaBieHue O CIIy4alHOM BEJIMYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMeTb mipeAcTaBiI€HHME O 3aKOHE OOJIBIIMX YHCET Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM W3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIUX YHUCEI

B IIPUPOJI€ U OOLIECTBE.

93



TEMATHYECKOE IINTAHUPOBAHMUE

7 KITACC
HanmenoBanue paszgena  |[KommuecTBo OcHOBHOE conepKaHue OCHOBHBIE BUIbI I€ATEILHOCTH 00Y4aIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBiieHne TaHHBIX 7 [IpencraBienne TaHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIUMCIJICHUS 110 TAOJIMYHBIM
JNaHHbIM. V3BIIeueHne u
MHTEpIIpeTalys TaOIUYHBIX
naHHbIX. [ [pakTrueckas
paboTta «Tadmuub.
['pacmueckoe
IIPE/ICTABICHNUE TAHHBIX

B BHJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. Urenue u
MIOCTPOEHUE AHATrPaAMM.
[Tpumeps! nemorpaduueckux
Juarpamm.

[IpakTuueckas padbora
«JInarpamMme»

CTATUCTUYECKUX JAHHBIX U YUCIOBBIX MACCUBOB
C ITOMOIIBIO TAOJUI] ¥ AUATPAMM C UCIIOJIb30BAHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpauueckue
JAHHBIE, TPOU3BOCTBO MPOMBIILIEHHON U
CEJIbCKOXO035MCTBEHHOU MPOIYKIMH, OOILIECTBEHHBIE
Y IPUPOJHBIE SBJICHUSA).

H3yuyaTh MeToabI paboThI ¢ TAOTUYHBIMU U
rpauyecKuMu IpeCTaBICHUAMU JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OnucarenpHasg CTaTUCTUKA

YucnoBeie Habopbl. CpeniHee
apudmernyeckoe.
Menuana ynciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHOM TEHACHIIMHU (MEpa IEHTPA), B TOM YUCTIE
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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Y cTOMUNBOCTD METMAHEI.
[TpakTrueckas pabota
«CpenHue 3HaYEHUS.
HauGonpliee 1 HauMeHbIIIEE
3HAYEHMSI YUCIIOBOTO HAbOpa.
Pazmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpeaHero apu(MeTHYecKoro U MeJuansl. Pemars
3aJauul.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YUCIIC

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOI€
IPaKTHYECKUX padoT.

OcBauBaThb NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHS YMCIIOBOTO MacCUBa, pa3Max.

PemaTp 3aga4yu Ha BHIOOp criocoOa onHMCaHUs
JAHHBIX B COOTBETCTBUH C MPUPOJION TaHHBIX U
LEISIMU UCCIIEI0OBAHUS

CiyyaliHasi "BMEHYMBOCTD

CityvaiiHast UBMEHYMBOCTD
(mpumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.
['ucrorpammei.
[TpakTudeckas padbota
«CnyyaliHas U3MEHYMBOCTb

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUI B MACCUBE
JAHHBIX, TPYIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJIM3MPOBATH I'MCTOIPAMMBI,
noAOMPaTh MOAXOAAIINM [Iar TPYIIUPOBKH.
OcBauBaTthb rpaguuecKkue npeAcTaBiICHUs Pa3HbIX
BUJIOB CIIy4allHOM U3MEHYUBOCTHU, B TOM YHUCJIE

C IOMOIIbIO IU(POBBIX PECYPCOB, B XO1€
IPaKTUYECKON pabOThI

Brenenue B Teopuro rpadoB

['pad, Bepmmna, pedpo.
IIpencraBienue 3agauun

c momoieto rpada. CteneHnb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno p€dep u cymmapHas
cTeneHb BepiuH. Lens u

OcBauBathb noHsTUs: rpad, BepunHa rpada, pedpo
rpada, cTeneHb (BaJIEGHTHOCTh BEPIIMHBI), LIETh U
UK.

OcBauBaTh NOHATHUSA: TYTh B Irpade, 3ilJIepoB MyTh,
o0xon rpada, opueHTUPOBaHHBIN Tpad.

Pemiath 3a1a4u Ha TOMCK CYMMBI CTEIIEHEW BEPILIVH

95




k. [IyTts B rpade.

[IpencraBieHue o0 CBA3HOCTH

rpada. O6xon rpada
(3iiJ1IEpOB MyTH).
[Ipencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha Touck 006xoj1a rpada, Ha MOUCK IMyTen

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh croCcoObI MPECTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE 1IeNH, PYHKIIMOHAIbHbIC
COOTBETCTBHSI) Ha MpUMeEpax

BeposatHOCTb 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHBIN OIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UTpajibHAs KOCTh B TCOPHUH
BEPOSITHOCTEM.
[TpakTudeckas padora
«YacrtoTa BbITIAZICHUS OpJIay

OcBauBaTh NOHATHUS: CIIyYalHBIN ONBIT U
Ciy4ailHoe COOBITHE, MATIOBEPOSITHOE U TPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyarhb 3HaUMMOCTh MAJIOBEPOSTHBIX COOBITUI

B IIPUPO/JIE U O0IIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECUACTHBIE CITy4au, 3al[UTa IEPCOHATILHON
uH(opMaium, nepenayda JaHHbIX ).

H3y4ars poap KIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHETa, urpajibHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0roaaTh M u3y4aTh 9acTOTy COOBITUI B MTPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO HU(PPOBBIX
PECYPCOB, B X0JI€ MPAKTUYECKON pabOThI

O06o0011eHMe,
CUCTEMAaTHU3aus 3HAaHUHN

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTUKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IIoBTOPATHL U3yYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

PemiaTes 3ajauM Ha NpEACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOUIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh NpUMepPbI CIYIANHBIX COOBITHI,
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MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aiiHbIX COOBITUH, UX POJIU B IPUPOJIE U )KU3HU
YeJI0BEKa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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8 KJIACC

HaumenoBanue paznena |[KomuyecTBo OcCHOBHOE coiepKaHue OcHOBHBIE BUIBI ACATEIHBHOCTH 00YYaOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHHME Kypca 4 IIpencraBieHue NaHHBIX. IoBTOPATH U3YUEHHOE U BBICTPAUBATH CUCTEMY
7 K1acca OmnwucarenbHasi CTaTUCTHKA. 3HAHHH.
CiyuaiiHasi ©3MEHYMBOCTb. PemaTh 3agaum Ha IpeACTABICHUE U ONMCAHUE
Cpennue ynuciaoBoro Habopa. JAHHBIX C TTOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
Cny4qaitabie cOOBITHS. PemaTp 3a1a4u Ha Ipe/ICTABJICHUE TPYIITUPOBAHHBIX
BeposiTHOCTH M 4aCTOTHI. JTAHHBIX U OMMCAHHUE CIYYaTHON M3MEHUYMBOCTH.
Knaccuueckue moaenun PemaTh 3agaum Ha onpeieI€HUE YaCTOThI
TEOPUH BEPOSTHOCTEM: CIIy4alHBIX COOBITHM, 00CYKJICHUE TPUMEPOB
MOHETA U UTPAJIbHAS KOCTh CIIy4alHBIX COOBITUM, MAJIOBEPOATHBIX U
MPAKTUYECKU IOCTOBEPHBIX CITYYaHHBIX COOBITHIM, UX
POJIU B PUPO/JIEC U )KU3HU YEIOBEKa
OnucarenbHas CTaTUCTHKA. 4 Otxionenus. ucnepcus OcBauBaTh NOHATHSI: TUCIICPCUS U CTAHJIAPTHOE

PaccenBanne maHHBIX

YUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHHE
YUCJIOBOTO Habopa.
Jlnarpammel pacceuBaHus

OTKJIOHCHHUC, UCITIOJb30BATb OTHU XapPaAKTCPUCTUKHU
JJIL OIIMCAaHUsA paCCCUBAHUA NaHHbBIX.

BI)I)IBI/IFaTI) rUnoTe3nl 00 OTCYTCTBHUH UJIK HAITUYINH
CBA3HU 110 JUarpaMMaM paCcCCHBaHU:].

CTpOI/ITI) JuarpaMMbl paCCCUBaHUA 110 UMCIOIIIUMCS
JaHHBIM, B TOM YMCJIC C IIOMOINbIO KOMIIBIOTCPA
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MHuoxecTBa

MHO0keCcTBO, MOAMHOKECTRBO.

Oneparuu Haj
MHO>KECTBaAMU:

o0beIMHEHNE, IEpEeceUeHuE,

JIOTIOJTHEHHE.
CpoiicTBa onepauui
HaJ MHOYXECTBAMH:
NEpPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacIpeeTuTeNnbHOE,
BKITIOYCHUS.
['padmueckoe
npeCTaBlICHHIE
MHOKECTB

OcBauBaTh NOHATHUSA. MHOKECTBO, DJIEMEHT
MHO>KECTBA, [I0JIMHOKECTBO.

BbINOJHATE ONlepalMu HaJl MHOKECTBAMM:
00beIMHEHNE, IEPECEUEHNUE, JOTIOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEACIIUTEIBHOE, BKIIFOUCHHS.
Hcnonb3oBath rpaguueckoe NpecTaBiIeHue
MHOYECTB IPH ONMHCAHUU PEANBHBIX IPOLECCOB U
SBJICHUM, IPY PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX
IIPEAMETOB U KYpCOB

BeposiTHOCTE citydaiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.

Cryqaitabie cCOOBITHS.
braronpustcTByromme

AJIEMEHTapPHBIE COOBITHUSI.

BepostHOCTH COOBITHIA.

OnBITHI C PaBHOBO3MOKHBIMHA
QJICMCHTAPHbBIMU COOBITHSIMH.

Crnyualinbiii BEIOOD.
[IpakTuueckas pabora
«OnbIThI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSL: dJICMEHTAPHOE COOBITHE,
CIIy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPUSITCTBYIOIINX JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
PemaTh 3ag1aum Ha BEIYUCIICHUE BEPOATHOCTEN

COOBITHH MO BEPOSITHOCTSAM JIEMEHTAPHBIX COOBITUI

CJIy4alHOIO OIBITA.

Pemars 3a1a4M Ha BBIYUCIICHUE BEPOSATHOCTEN
COOBITHI B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHUSIMH, B TOM UHCIIC

C IOMOIIIBIO KOMIIBIOTEPA.
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AIIEMEHTAPHBIMU
COOBITUAMI)

IIpoBOAUTH U U3YYATH ONBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0J1e MPaKTUYECKON pabOThI

Brenenue B Teoputo rpados

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYIIECTBOBAHUE BUCIYECH
BEPILUHBI, CBA3b MEXKITY
YKCJIOM BEPIUIMH U YUCIIOM
peoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 1uKIa,
BUCsAYas BeplIMHa (JIUCT), BETBb J€PEBa, MyTh

B JIEpEBE, TUAMETP JIepeBa.

HN3yuats cBoliCTBA IepeBa: CYIIECTBOBAHUE BUCAYECH
BEPILMHBI, €AMHCTBEHHOCTh MMYTH MEXY IBYMS
BEPILMHAMHU, CBSI3b MEXKIY YMCIIOM BEPIIMH U YUCIOM
peodep.

Pemathb 3a1a4M Ha IOKMCK U NIEPEUUCIICHHE ITyTEH

B JIEpEBE, ONpPEICICHNE YK CIla BEPUINH UIH pEdep

B JIepeBe, 00X0/1 OMHAPHOTO JIepeBa, B TOM YHCIIe

C MPUMEHEHHUEM TpaBUIa YMHOKEHUS

Cny4daitHbie COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Jnarpamma Ounepa.
O0benMHEHHE U TIEpeceUeHre
coObrThii. HecoBmecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO yMHOXEHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEpOSITHOCTh. He3zaBucumele

OcBauBaTh NOHATHS: B3AUMHO IPOTHUBOIOJIOKHBIE
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OOBEAUHEHNE U
nepecedyeHne coObITUH, Tuarpamma Jitepa (Ditnepa—
Benna), coBMeCTHBIE U HECOBMECTHBIEC COOBITHSI.
N3yuaTh TeopeMbl 0 BEPOITHOCTH O0BETUHEHUS
JBYX COOBITHI ((POPMYJIIBI CTIOKEHUS BEPOSITHOCTEH ).
Pematsb 3a1a4u, B TOM YKCJI€ TEKCTOBBIC 3a/1a4

Ha OTPEJIEIICHUE BEPOATHOCTEH OOBEAMHEHUS U
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coOprtus. [Ipencrabienue nepeceyeHus COOBITUI C TOMOIIBIO YUCTOBOM
CIIy4alHOT' O dKCIIEPUMEHTA OpsSIMOH, AMarpamMm Ditnepa, GopMyJIIbl CII0KEHUS

B BUJIE JIEpeBa BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOXKEHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOSTHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYYAITHOTO OTBITA.

N3yuaTsh cBoiicTBa (OnpeieNieHus ) He3aBUCUMBIX
COOBITHUH.

Pemathb 3a1a4u Ha ONpEIEJICHHUE U UCTIOJIb30BaHUE
HE3aBUCUMBIX COOBITUH.

PemiaTh 3a1a44 Ha OMCK BEPOSITHOCTEM, B TOM
YUCJIE YCIIOBHBIX, C UCIIOIb30BAHUEM JEPEBA
CIIy4aliHOTO OIIbITa

O0o01eHue, 4 [IpencraBiieHre TaHHBIX. IoBTOPATH NU3YYEHHOE U BBICTPAMBATH CUCTEMY
crucTeMaTu3anus 3HaHU N OnucarenbHas CTaTUCTUKA. 3HAHUM.
['padri. BeposiTHOCTH PemaTh 3aaumM Ha NpPEACTABICHUE U ONMCAHUE
CIIy4aitHOTO COOBITHSI. JAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTePUCTHUK.
DneMeHTbl KOMOMHATOPUKHU PemaTp 3agaum ¢ npuMeHeHneM rpagos.

Pemats 3aga4u Ha HAXOXKJICHUE BEPOATHOCTH
CITy4aifHOTO COOBITHS IO BEPOSITHOCTSIM
3JICMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITHSMHU.
PemiaTe 3apa4m Ha HAXOXKACHUE BEPOSATHOCTEN
00bETMHEHUS U IIEPECEUCHHS COOBITHI, B TOM YHCJIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpad)UuecKux
MPEICTABJIIEHUI U JIEPEBA CIYYaUHOTO OIIBITA.

101



Pemathb 3a1a4m Ha IEpEYUCIIEHNE KOMOUHAINH
(4ucia nepecTaHOBOK, YMCIIA COUYETaHul),

Ha HAXO0XJAEHUE BEPOATHOCTEN COOBITHI C
IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIOJI30BaHUEM TpeyroabHuka [lackans

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

34
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9 KJIACC

HaunmenoBanue pa3aena |KomuuecTBo OcHOBHOE coJIep)KaHKe OCHOBHBIE BU/IBI AEATEILHOCTH 00yJarOIINXCS
(Temnl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPSATH N3YICHHOE H BLICTPANBATH CHCTEMY
& Ki1acca OnucarenpHas CTATUCTHKA. 3HAHUWI.

Omneparuu HaJl COOBITUSIMHU.
HezaBucumocTh COOBITUI

PemaThb 3a1a4u Ha Ipe/ICTABJICHUE U ONTMUCAHUE
JTAaHHBIX.

PemaThb 3aga4n Ha HAX0XKICHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEPECECUCHUSI COOBITHI, B TOM YKCIIC
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHUI U JE€PEBA CIIy4YalHOTO OIbITA.
Pematnb 3a1a4uu Ha IepeynCICHNE KOMOMHAIIHMA
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXO0XJIEHUE BEPOSITHOCTEN COOBITHIA

C IPUMECHEHUEM KOMOWHATOPHUKH, B TOM YHCJIC

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

ITepectanoBku. @akropual.

CoueraHus ¥ YUCIIO
coyeTaHuil. TpeyroapHUK
[Tackains. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEMN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIIOPSI0UEHHAas rapa, Tpoiika 00BbEKTOB,
NEpPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAaHHUE, YUCIIO
COYETaHUM, TpeyroyibHukK [lackass.

Pemars 3a1a4u Ha epeYUCIICHUE YITOPSAAOUYECHHBIX
nap, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (DYHKITHI
AIEKTPOHHBIX TAOIUI»

Pematsb 3a1a4n Ha TPUMEHEHUE YUCIIa COUETaHU N

B anreOpe (CokpaménHoe YMHOXKEHUE, OMHOM
HrroToHa).

Pematp, npuMeHsisi KOMOMHATOPHKY, 3a/1a4H

Ha BBIYUCIICHUE BEPOSTHOCTEN, B TOM YHCIIE C TIOMOIIIBIO
ANEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU pabOThI

['eomeTpuyeckas
BEPOSITHOCTh

I'eomeTpuueckas
BEPOSATHOCTH. CydaHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 1yT'H OKPYKHOCTH

OcBauBaThb NOHSITHE T€OMETPUUECKON BEPOSITHOCTH.
PemiaTh 3a1a4u Ha HAX0XKJICHUE BEPOSATHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

Y3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WIIN AYTH
OKPYXHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcneitanus bepryiu

UcneiTanue. Ycnex u
Heynada. Cepusi UCTIBITAHUI
JI0 TIEPBOTO ycrexa.
Ucneitanus bepryinu.
BepostHOCTH COOBITHIA

B CEpUM UCTIBITAHUHN
bepnynnu. [Ipaktnueckas
pabora «/cnprranus
bepnymm»

OcBanBaTh NOHATHUSA UCIIBITAHUE, DJIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (yCHIEX U HEy/Aaua), Cepus
WCIIBITAHWUM, HACTYIJICHHE NMIEPBOTO ycrexa
(Heynaum), cepusi ucnelTanuii bepuymiu.
Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEN
COOBITHI B CEpUHU MCTIBITAHUH JI0 IEPBOTO yCIIEXa,
B TOM YHCJIE€ C TIPUMEHEHHEM (POPMYIIbl CyMMBI
F€OMETPUUECKOU MPOrPECCUM.

Pemars 3aga4u Ha HAX0KIACHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHyim, Ha HAXOXKICHHUE BEPOSITHOCTH
ONPENEIEHHOTO YUCIA YCIIEXOB B CEPUU UCTIBITAHUI
bepnyinm.

N3y4yatsb B X0/1€ IPaKTU4€CKOil padoThlI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUM
beprymm

Cnyuaiinas BelIMurHa

CrnydaiiHasi BeTMYMHA U
pacrpeneneHue
BEPOSITHOCTEM.
MartemMaTiudeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYUHBL. [[puMepbl
MAaTeMaTUYECKOTO OKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIITUX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIINX YUCET

OcBONUTH MOHATHS: CTy4YallHASI BEJIMYMHA, 3HAUCHUE
CJIy4allHOM BEJIMYUHBI, PACIIpEICIICHUE
BEPOSITHOCTEM.

N3y4yatb 1 00Cy:KIaTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEIUYUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEJIEHUS, APYrue
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPHUBABIINECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHue MOHETHI, UTPAJIBHOM KOCTH, CO CITy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaThb NOHATHA: MATEMATUYECKOE OKUTAHUE
CIIy4allHOM BEJIMYUHBI KAK TEOPETUUECKOE CPENHEE
3HAYEHHE, TUCIIEPCHS CTyYallHOW BEJIMYUHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOT0 Habopa.

PemiaTe 3a1a4u Ha BBIYMCIICHHE MATEMATHYECKOTO
O’KMJIAHUS U JUCIIEPCUH TUCKPETHOM CIIy4yallHOU
BEJINYMHBI 110 33JaHHOMY PacCIIpPENEIICHUI0, B TOM
YHUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMH.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM

YU CJIIEe pACIPEAECICHUS CIyUalHOU BETMYUHBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YailHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IbIIHX uncen (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4m Ha U3MEpeHUE BEPOSITHOCTEN

C MOMOIIBIO 4acToT. O0CYKAATH POJIb 3aKOHA
OOJBIINX YKCEN B 000OCHOBAHUH YaCTOTHOTO METOAA
MU3MEPEHUS BEPOATHOCTEM.

O0cyxaaTh 3aKOH OOJIBIINX YUCEN KaK MTPOSIBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTU B U3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHCEII B IPUPOE U
B YKU3HH YEJIOBEKa

O060011eHNE, KOHTPOJIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH NU3YYEHHOE U BBICTPAMBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTe 3a1a4u Ha IpeICTABICHUE U ONIUCAHUE
COOBITHS. DIEeMEHTBI JTAHHBIX.
koMOuHaTtopuku. Ciydaiinple | PemaThb 3aaum Ha HaXO0XICHUE BEPOSATHOCTEH
BEJIMYMHBI U PACIIpEACICHUS COOBITHI, B TOM YHCJIE€ B OMBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOATHOCTEH 0OBEIMHEHHSI U TIEPECCUCHUS
COOBITUM, BBIYUCIISATH BEPOSITHOCTH B OTMBITaX
C CEpUSAMHU CIIyYalHbIX UCIIBITAHUN
OBLIEE KOJIMYECTBO 34
UYACOB I10O ITPOI'PAMME
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