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@enepanpHas pabodas mporpamMma mo ydyeOHOMY mpeamery «MaremaThkay
(6azoBbIft  ypoBeHb) (mpeamerHass obOsacTh «Marematuka U uH(DOpMaTHKay) (manee
COOTBETCTBEHHO — ITporpamMma o MareMaTHKe, MaTeMaTrKa) BKII0YAET MOSICHUTEIIbHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIAaHHpPyEeMbIe pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI
10 MaTeMaTHKe, TEeMaTUYeCKOe MJIaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremMaruke s oOywaromuxcs 5-9 kjmaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B mporpamMmme 1o MaTeMaTUKE YUTEHBI UJECU U TOJOKECHUS
KoHnenmuu pa3BuTus MaTemMaTiudeckoro oopazoBanus B Poccuiickoit deneparum.

[IpenmeToM MaTeMaTUKH SBISIFOTCS yHAAMEHTAIbHBIE CTPYKTYPhI HAIIIEro MUpa —
POCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE OTHOLIEHUS (OT MPOCTEUIIUX,
YCBaMBAaE€MbIX B HEMOCPEACTBEHHOM ONBITE, A0 JOCTATOYHO CIOYKHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHSI HAYYHBIX M MIPUKIIAHBIX Ujel). MaTteMatuueckue 3HaHUus 00eCIeunBaIoT
MMOHUMAHUE TPUHLHUIIOB YCTPOMCTBA M MCHOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPDUATHE W HWHTEPIPETAUMIO COUUAIBHOW, HKOHOMHYECKOW, IOJIUTHYECKOU
nH(popMalK, MalOT BO3MOXXHOCTH BBITIOJIHATH PAcu€Thl U COCTABJISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH POPMYJIbI, BIAJIETh MPAKTHYECKUMU MPUEMAMH T€OMETPUY €CKIX
U3MEPEHUN M TMOCTPOCHUM, YHUTaTh MH(OpPMAIIMIO, MPEICTABICHHYIO B BHJE TaOIMII,
auarpaMM U rpadUKOB, JKUTh B YCJIOBHUSIX HEOMPEACTIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenne marematuku (QopMUpPYET Yy OOydYarOUIUXCS MaTEeMaTHYECKUM CTUIIh
MBIIIUICHUS, TPOSIBIISIONINICS B ONMpeeEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TAKHE IMPUEMBI U METOAbl MBIIUICHUS, KAK WHIAYKOUS W JIEeIYKIUs,
000011IeHNEe ¥ KOHKpETH3alusl, aHaJIu3 U CUHTE3, KJIacCU(PUKaLUsS U CUCTeMaTU3alus,
abcTtparupoBanue 1 aHajgorus. OObEeKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHUN, TIPaBUiIa UX
KOHCTPYHMPOBAHUSI PACKPBHIBAIOT MEXAHHW3M JIOTUYECKHX IOCTPOEHUH, CIIOCOOCTBYIOT
BbIpa0OTKE yMEHUs (QOpMYIUpPOBaTh, OOOCHOBBIBATh W JOKA3bIBaTh CYXKIEHUS, TEM
caMblM PAa3BUBAIOT JIOTHYECKOE MbllieHue. M3ydeHue MaremMaTukyd OOeCreurBacT
dbopMupoBaHUE aANTOPUTMUYECKONH KOMIIOHCHTHI MBIIIUICHUS W BOCIATAHWE YMCHHM
JNEUCTBOBaTh MO 3aJlaHHBIM  alTOPUTMaM, COBEPILICHCTBOBATh HW3BECTHBIE U
KOHCTpYUpOBaTh HOBbIE. B mporiecce pelienus 3a1a4 — OCHOBOW yu4eOHOM 1eITeIbHOCTH
Ha YPOKax MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUYECKAS U MPUKJIIAHAS CTOPOHBI MBIIILICHUS.

OOyyenue maremaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y 00YYalOIIUXCS TOYHYIO,
palMoOHAILHYI0O U MH(POPMATUBHYIO pe4b, YMEHUE OTOMpaTh HamOoJiee MOIAXOISAIINE
S3BIKOBBIE, CUMBOJIMUECKHUE, TpapUUeCKHe CpeACTBa [JIsl BBIPAKECHHUS CYXICHUN U
HAIJISTHOTO UX IIPEACTABIICHUS.

[Ipyn m3ydeHHM MaTEeMaTHUKH OCYIIECTBIAETCS OOIee 3HAKOMCTBO C METOJAMHU
MO3HAHUS JEUCTBUTEIIBHOCTH, MPEJICTABICHUSIMH O MPEAMETE U METONAX MATEMAaTHKH,
WX OTIIUYUH OT METOJIOB IPYTMX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MATEMATUKH JIJI1 PEIICHUS] HAYYHBIX W NPUKJIAAHBIX 3a7a4.
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[TpuoputeTHBIMU LIETSIMU O0YUEHHSI MaTeMaTUKe B 5—9 Kilaccax sSBISIOTCS:

dopMUpOBaHUE LEHTPATBHBIX MAaTEMaTHYECKUX TOHATUN (YMCIO, BEIUYHHA,
reomeTpuyeckas (urypa, NnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIEeUMBAIOLIUX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00ydaroluxcs;

NOJBEACHUE OOYyJalOUIMXC Ha JOCTYHHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTeMaTUKUA U OKPYXKAIOUIEro MHpa, MOHUMaHUE MAaTeMaTHUKHA KaK YacTH
001Iel KyIbTYphI 4ETOBEUECTBA;

pa3BUTHE WHTEIUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUIHOCTH MBIIICHHUS,
WHTEpeca K U3y4EeHUIO0 MaTEMaTHKH;

dopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTUYECKOW TI'PaMOTHOCTH: yMEHHUS
pacrio3HaBaTh MPOSBICHUS MaTEMaTHUYECKUX MOHSATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH
B pEabHBIX JKU3HEHHBIX CUTYalMsIX U TpPU H3YyYCHHH APYrUX y4eOHBIX MPEAMETOB,
IPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBATh HX Ha S3BIKE
MaTeMaTUKM U CO3/aBaTh MaTE€MaTUYeCKHE MOJENIH, TPUMEHATb OCBOCHHBIN
MaTeMaTUYeCKU ammapar Juisi pelieHUs MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOTYyYEHHBIE PE3YIIbTaThI.

OCHOBHbIE JJUHHUH COJIEpKaHUs MPOrpaMMBbl 0 MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIUHUCIEHUS», «Anredpa» («Anredpandyeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY), «DyHkuny», «I'eomerpusi» («I'eomerpuyeckue GuUrypsl u UX CBOMCTBAY,
«3MepeHne TEOMETPUYECKHX BeTUYHH»), «BepoarHocth u cratuctukay. [laHHbIC
JMHUM PAa3BUBAIOTCS MapaljiesIbHO, KaKJash B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM,
OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTAaKTE U B3aUMOJCHCTBUH.

ConeprxkaHue MporpaMMbl IO MaTeMaTHKE, paclpeAenéHHoe Mo TogaM O0ydYeHHUs,
CTPYKTYPHUPOBAaHO TakWM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIUIHAILHBIM
BolpocamM  oOydJaromuecs: — oOpaliajnch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaTEeMaTUYECKUMH TOHSATUSIMA M HaBbIKAMU OCYILECTBIISIIOCH TOCIEI0BATENbHO U
MOCTYNATEIbHO, C COOJIIOJIGHHEM MPUHIIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MATeMaTHYE€CKUX IPE/ICTaBICHUM O00ydaronimxcs,
pacmupsis U yrayossis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTemaruka SBISETCS 005S3aTEIbHBIM y4ECOHBIM
MpPEeAMETOM Ha YpPOBHE OCHOBHOro oOiero odpazoBanus. B 5-9 knaccax maremaruka
TPaIUIIMOHHO U3YJaeTCs B paMKax CIeIYIOMINX YUeOHBIX KypCOB: B S—6 Kilaccax — Kypca
«Maremartukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKJIIOYAas 2JIEMEHTHI CTATUCTUKHU U
Teopun BeposiTHocTel) u «l'eomerpusi». Ilporpammoil mo MaremMaTHKE BBOAMUTCSA
CaMOCTOATEIIbHBINA yueOHbIN Kypc «BeposTHOCTh U CTATUCTUKAY.

OO1iee 4YUCIIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHUS MaTeMaTtuku (0a30BbIii
YPOBEHb) HAa YpPOBHE OCHOBHOro oOuiero ooOpa3zoBaHus, — 952 waca: B 5 kiacce —
170 gacoB (5 yacoB B Henento), B 6 kiacce — 170 yacoB (5 yacoB B Helem0), B 7 Kiacce —
204 daca (6 yacoB B Henenmo), B 8 kiacce — 204 ygaca (6 yacoB B Hezelnmo), B 9 kiacce —
204 yaca (6 4yacoOB B HEJIEIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yueHne mareMaTUKd Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPaBJICHO
Ha JIOCTIDKEHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB OCBOCHUS YU€OHOTO MpeMeTa.

JIMUYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE  pe3yJbTaTbl  OCBOCHHS  IPOrpaMMbl IO  MAaTEMAaTHKE
XapaKTEPU3YHOTC:

1) narpuoTHyeckoe BOCIUTAHME:

IPOSIBJIEHUEM HMHTEpEca K MPOLUUIOMY M HACTOSIIEMY POCCUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUMCKHX MATEMAaTUKOB U POCCHMCKON
MaTEMaTHUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTMKEHHM B JIPYrMX HayKax
NPUKJIAJHBIX cPepax;

2) rpaskaIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpaXKIaHNHA U peain3alliy ero mpas,
MpE/ICTaBIICHUEM O MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYD, SABJICHUMN, IPOLIEYP TPaXAAHCKOTr0 0011ecTBa (HAIIpUMED, BBIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYKICHHIO ATHYCCKHX TIPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHWA HAyKH, OCO3HAHHUEM BAXHOCTH MOPAIbHO-ITHUYECKHUX
TIPUHITUIIOB B ICSITEILHOCTH YIEHOTO;

3) Tpya0OBO€E BOCIMTAHUE:

YCTaHOBKOM HAa aKTUBHOE Yy4YacTHE€ B pELIEHUWU NPAKTHUYECKUX  3aaa4y
MaTeMaTH4eCKOM  HAaNpaBJIEeHHOCTH, OCO3HAHMEM BaXHOCTH  MaTeMaTHYeCKOTro
o0pa3oBaHMs Ha TMPOTSHKEHUUM BCEM KHU3HU JUIS YCIEIIHOM mpodeccuoHaTIbHON
NeSTeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHAWBUIYAIbHOW TPAaeKTOPUU OOpPa3OBaHMsS U >KU3HEHHBIX IUIaHOB
C y4€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K DMOIHMOHAILHOMY M 3CTETHYECKOMY  BOCIHPHATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3ajad, pEIICHUH, pPaCCYXICHHH, YMEHHUIO BHUICTH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) eHHOCTH HAYYHOI O TO3HAHMS:

OpHUEHTAIMEH B IEITETLHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX TTPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHS UEJIOBEKa, NPHUPOABI M OOIIECTBa,
MOHMMaHUEM MaTeMaTHYeCKOW HayKH KaK c(pephbl YEIOBEUSCKOMN NEATeTLHOCTH, 3TAlOB
e€ pasBUTHS W 3HAYUMOCTH JUIA PA3BUTHSA IUBWIM3AIUU, OBJIAQJCHHEM SI3bIKOM
MaTeMaTHKH W MaTeMaTHYEeCKOW KYJIbTYpOW KakK CpEACTBOM IIO3HAHUS MHpAa,

6
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OBJIaACHHUECM HpOCTefIIHHMPI HaBbIKaMH HCCJ'IGI[OB&TCHI)CKOﬁ ACATCIBbHOCTH,

6) pusnyeckoe BocnuTaHue, (opMHUpPOBAHHME  KYJbTYPbl  310POBbSI U
3MOLHMOHATBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO ITPUMEHSTh MaTEMATHYECKUE 3HAHKS B HHTEPECAX CBOETO 340POBbS,
BEJICHUSI 3JI0pOBOro o0Opa3a XU3HHM (310pOBOE MHUTaHWE, COATaHCUPOBAHHBIA PEKUM
3aHATHI U OTABIXA, PETyJIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, NpU3HAHUEM CBOEro MpaBa Ha OMMOKY M TaKOro e MpaBa JIpPYyroro
YEJIOBEKa,;

7) 3ko0J0rn4ecKkoe BOCIIUTAHUE:

OpUCHTAIlMEH Ha TPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWUW JIs pelIeHUs 3aaad
B 00JIaCTH COXPAHHOCTH OKPYKAloIIeH Cpeibl, IJIaHUPOBAHUS TTOCTYIKOB U OLIEHKU HX
BO3MOJKHBIX TIOCIIEJCTBUN IS OKpYXKarolleld Cpeabl, OCO3HAHWEM TIJI00aJbHOIO
XapakTepa dKOJOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K K3MEHAIOIMMCSH YCJIOBHSIM COUMAJIbHOW M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOE1 KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO AECATEIbHOCTb, B TOM YHCIE YMEHUE
YUUTBCS Y APYTUX JIOAEH, MPUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIEC 3HAHUA,
HAaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOOXOMMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HaHHM, B TOM 4Hcie (pOpMynupoBaTh
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIE PaHEe HE U3BECTHBIX,
0CO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IIaHUPOBaTh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO KaK BbI30B, TPEOYIOLINNA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS
U AeicTBus, (GOpMyIHpPOBATH U OLICHUBATh PUCKU U TOCIEACTBUS, (DOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe 0CBOCHHUS IPOrpaMMBbI [0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOT'O O0IIIEro
oOpa3oBaHusi y oOydaromierocss OyayTr copMupoBaHbl METaPEeIMETHBIC PE3yIbTaThl,
XapaKTEePHU3YIOIIUECs OBJIAJICHUEM YHHBEpPCAJIbHBIMU ITO3HABATEIBHBIMU JCHCTBHIMM,
YHUBEPCATbHBIMH ~ KOMMYHHKATHBHBIMHA  JICHCTBHSMH W YHHBEPCATbHBIMH
PETYISATUBHBIMH JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JIornueckue aeiicTBUSA:

BBISIBIIATh W XAPAKTEPHU30BaTh CYIIECTBCHHBIC TMPHU3HAKKM MaTEMaTHYECKHX
O00OBEKTOB, TMOHATUM, OTHOIICHHN MEXIy IMOHATHAMH, (POPMYIHUPOBATH OIPEICICHUS
MOHSATHUM, YCTAaHABIWBATh CYIIECTBEHHBI MNpHU3HAK KilacCU(HUKAIMKM, OCHOBAHUS
J71s1 000OIIIEHUS U CPaBHEHUSI, KPUTEPUH TIPOBOIUMOI0 aHAJIN3a,

BOCIIPUHUMATh, (DOPMYIHPOBATH U MPEOOPA30BHIBATEH CYKACHUS: YTBEPIUTEIIHHBIC
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U OTpUIIATEIbHbBIC, €TUHUYHBIC, YACTHBIE U O0IINE, YCIOBHEIC,

BBIBIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M IPOTHUBOPEUMS
B (akrax, [aHHbIX, HAOJNIONECHUSIX U YTBEPXKICHHUSX, MpearaTb KpUTEPHUH
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUN;

JIeN1aTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHAYKTUBHBIX
YMO3AKIIFOUEHNUM, YMO3aKJIFOUEHUN 110 aHAJIOTUH;

pa3dupaTh  JI0Ka3aTeIbCTBA MATEMaTUYECKUX  YTBEPXKACHUM  (IpsMble |
OT TMPOTHBHOr0), MPOBOJUTH  CAMOCTOSTENIBHO  HECJIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpAaMBaTh AapryMEHTAIMIO, MPUBOAMUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCOO pelleHus yueOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOMAIINNA C YYETOM CaAMOCTOSITETIbHO BBIJIEIEHHBIX
KPUTEPHEB).

Ba3oBble ncceiienoBaTeIbCKNE AeHCTBHS:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCIbCKHA HWHCTPYMCHT IIO3HAHUS,
(bopMyIMpOBaTh BOMPOCHI, (GPUKCUPYIOIINE ITPOTUBOPEUHE, ITPOOJIEMY, CAMOCTOSATEIHHO
yCTaHaBJIMBaTh MCKOMOE M JJaHHOE, (JOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH CBOIO
MTO3HIUI0, MHCHHE;

MTPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY TIJIaHY HECIIOKHBIA AKCIIEPUMEHT,
HeOOJIbIIIOE UCCIIEIOBAHKE M0 YCTAHOBJIEHHUIO OCOOCHHOCTE MaTEMaTUUYECKOTO O0OBEKTA,
3aBUCUMOCTEN 00BHEKTOB MEXKAY COOOI;

CaMOCTOSITETTLHO  (POpMYNIUPOBaTH OOOOIIEHHS W BBIBOALI MO peE3yJibTaTaM
MIPOBEAEHHOTO HAOJIIOACHUS, MCCIECIOBAHMS, OIEHUBATh JTIOCTOBEPHOCTH IOJYUYCHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TaKKe BBIJIBHUIaTh
MIPEIITOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh ~ HEOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHUS 33/1a4u;

BBHIOMpaTh,  AHANU3UPOBATh,  CHUCTEMATU3UPOBATH U  HHTEPHPETUPOBATH
UH()OPMAITIIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHUS;

BbIOMpaTh (OpMy NpencTaBlieHUs UHPOPMAIMU U WUTIOCTPUPOBATH pEIlllaeMbie
3aJ]a4M CXeMaMH, lMarpaMMamMu, HHOU rpaduKkoil 1 X KOMOMHAIUSIMU;

OILICHMBATh HAJ&KHOCTh MH(MOPMAIIUU 110 KPUTEPHUSIM, TPEIJI0KECHHBIM YUUTEIIEM
i chOPMYITHUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHuKaTHMBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C YCJIOBUSMH U
LEJIAMU OOILLEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y IMCbMEHHBIX TEKCTAX, 1aBaTh MOACHEHUS 110 X0y PELIEHU 3aa4l, KOMMEHTHUPOBATh
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IIOJIyYEHHBIN PE3yNbTaT;

B XOA€ OOCYXIEHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelaeMoil 3a7auM, BbICKa3bIBaTh HJECH, HALIEJIEHHbIE HAa MOUCK pELIeHUS,
COIOCTABJATh CBOM CYXKACHHS C CYXICHHSIMU JAPYTUX YYaCTHHUKOB JIMAJora,
OOHapYyXUBaTh pa3jIMYUe U CXOJICTBO MO3ULMH, B KOPPEKTHOU (hopme (popmynnpoBaTh
pa3HOrjacus, CBOM BO3pPaKECHMUS;

OPEJICTABIATh PE3yibTaThl PEUICHUS 3aJayd, SKCIEPUMEHTa, HCCIEAOBAHMUS,
MPOEKTa, CaMOCTOATENBbHO BbBIOUpaTh (OpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3ajaad
Mpe3eHTAIMU U 0OCOOEHHOCTEN ayAUTOPHH;

MOHKMMATh U UCIIOJIb30BaTh MPEUMYIIECTBAa KOMAaHHON 1 MHIUBUAYAIbHON paboThI
IpU pelIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATh [eJIb COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATH OPraHHU3ALUIO
COBMECTHOW pabOThI, pacHpeeNiaTh BUABI padoT, TOroOBapuBaThCs, 00CYKAaTh MPOLECC
U pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Popmax paboTel (0O0CYXkaAeHHS, OOMEH MHEHHUSIMH,
MO3IOBBIE€ IITYPMBI U JIPYTHE), BBIIOIHATH CBOKO YaCTh Pa0OThI U KOOPAUHUPOBATH CBOU
JEUCTBUSA C IPYTMMH YWICHaMH KOMaHbl, OEHUBATh KAYECTBO CBOErO BKJIaJa B OOUIUI
HOPOAYKT MO KPUTEPUAM, CHOPMYITMPOBAHHBIM YUACTHUKAMU B3aUMO/ICHCTBHUS.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJILHO COCTABJIAThH IUIAH, AJITOPUTM PEIICHUS 3a/layu (WM €ro 4acTh),
BBIOMpATh CMoco0 perieHust ¢ Y4ETOM HMMEIONUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEHICHUH C Y4ETOM
HOBOU HH(pOpMaITUH.

CaMOKOHTpPO/IBb:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISA Ipoliecca M pe3yibTara
pELICHNs] MaTEMATUYECKOM 3a7a4H;

MPENBUAETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTH IpPH PEIICHUH 33]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWUJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJIHOCTEMH;

OLICHMBAaTh COOTBETCTBHE pE3yJibTaTa MAESITEIbHOCTH IIOCTAaBJICHHOM ILEau U
YCIOBUSIM, OOBACHATH NPUYMHBI JOCTH)KEHUS WIM HEIOCTHXKEHHS LIEJIH, HaXOAWUTh
OUIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSI MPOrpPaMMbl MO MATEMATHKE MPEACTABIICHBI
0 rojiaM OOyUEHHUS B CJICYIOIINX pa3iesiax MporpaMMbl B paMKax OTJEIbHBIX YU4E€OHBIX
KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7—9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTUKAY.



denepanbHas pabovast mporpamMa | Matematrka. 5—9 kiaccel (0a30BbIif ypOBEHb)

®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 56 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

[IproputeTHBIMU LIETIMHU O0YUEHHsI MaTeMaTUKe B 5—6 Kilaccax sSBISIOTCA:

OpOAOHKEHUE (OPMUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKHX MOHSTHH (YHUCIO,
BEJIMYMHA, TreoMeTpuueckas ¢urypa), o0O0eCneunBarONIMX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00y4aroUXCs;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, MHTEpeca K H3y4YEHUIO
MaTeMaTHKH;

NOJIBe/ICHUE OOYy4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKaroI[Ero MUpa;

dbopmupoBanue (GYHKIHMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaT€MAaTHYECKHME OOBEKTHl B PpPEANBHBIX JKU3HEHHBIX CHTYalUsX,
MPUMEHSITh OCBOEHHBIE YMEHUSA I PEUICHUS NPAKTUKO-OPUEHTUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATh TOTYYEHHBIE PE3YJIbTaTbl M OLEHUWBATh KX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLNU.

OCHOBHBIE JIMHHM COAEP/KAHMSA Kypca MareMaruku B 5—6 Kkiaccax —
apupMeTnyeckass U TeOMETpUYECKasi, KOTOpbIE pPa3BUBAIOTCS MapajlIeNbHO, KaKJaas
B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OJHA OT JPYIrOW,
a B TECHOM KOHTaKT€ W B3aUMOJEHUCTBHH. Tarkke B Kypce€ MaTeMaTHKH IMPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aJIre€Opbl ¥ OMUCATEIbHON CTaTUCTUKHU.

W3yuenue apupMeTHUecKoro Marepuaja HAYMHAETCS CO CHCTeMaTH3alluu |
pa3BUTHSI 3HAHUI O HATYpalIbHBIX YUCIAX, OJYYCHHBIX HA YPOBHE HAYAJILHOTO OOILIErO
oOpazoBanusi. Ilpu 3TOM COBEpILIEHCTBOBAHME BBIYUCIUTEIILHOW TEXHUKH U
dbopMupoBaHHE HOBBIX TEOPETHMUECKUX 3HAHUM  COYETaeTcsi C  pa3BUTUEM
BBIYHMCIIUTENbHOW KYJIbTYpPhl, B YAaCTHOCTH C OOyYE€HHEM MPOCTEHIINM MpuéMam
NPUKUJIKH W OLUEHKH PE3yJbTaTOB BbIYMCICHUI. M3ydeHHe HaTypajgbHBIX YHCEN
MIPOJIOJKAETCS B 6 KJlacce 3HAKOMCTBOM C HAYAJIbHBIMU MTOHATHUSIMU TEOPUH JIETUMOCTH.

Hauano uzyuyenust 0OObIKHOBEHHBIX U JICCATUYHBIX APOOEH OTHECEHO K 5 Ki1accy. ITo
MIEPBBIN ATAIl B OCBOCHUH JPOOEii, KOr1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMHU,
noHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX Ip0oOeil B MOIHOM 00BEME
IPEIIIECTBYET M3YUYEHUIO JECATUYHBIX IpOOEH, YTO LENecOO0pa3HO ¢ TOYKH 3PEHUs
JIOTUKH M3JI0’KEHUS YMCIOBOM JIMHUM, KOrJa NpaBWiIa JEUCTBUI C JECATUYHBIMHU
IpoOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMHM AJITOPUTMAaMU BBIIIOJHEHUS AEHCTBUN
C OOBIKHOBEHHBIMU JApOOSIMU. 3HAKOMCTBO C JIE€CATUYHBIMU JPOOSMH PACIIUPUT
BO3MOKHOCTH JJI1 NMOHMMAHMs OOYyYalOUIMMUCS NPUKIATHOTO NPUMEHEHUS HOBOM
3alUCH TPU HM3YYEHHHM JPYTUX MNPEeIMETOB W MPU NPAKTUYECKOM HCIOJIb30BAHHM.
K 6 ximaccy oTrHecéH BTOpOW J3Tam B M3Y4EHUU JpoOeH, TJe MPOUCXOIUT
COBEPILIEHCTBOBAHME HABBIKOB CPaBHEHUS U IIPeoOpa3oBaHus IpoOei, OCBOEHHE HOBBIX
BBIYKCIIMTENbHBIX aJITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYMCICHUN, B TOM YHCIE
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3HAYEHUU BBIPAXKEHUH, COIEPXKAILUX W OOBIKHOBEHHBIE, M JAECATHUYHBIE ApoOH,
YCTaHOBJIEHUE CBA3EH MEX]y HUMH, paCCMOTpEHUE MPUEMOB PEILICHUS 3a]1a4 Ha JIPOOH.
B nauasie 6 kiacca MpoOMCXOINUT 3HAKOMCTBO C IIOHATUEM MPOLIEHTA.

OCOOEHHOCTBIO U3YUEHUS MTOJOKUTEIBHBIX U OTPULIATENbHBIX YUCEN SBIISIETCS TO, YTO
OHHM TaKX€ MOT'YT paccCMaTpUBaTHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havane U3y4eHUs
Tembl «IlonoKUTENbHBIE U OTPUIIATENBbHBIE YUCIIa» Bblaessiercs noarema «llensie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTPHULATEIbHBIMM YHCIAMU M JCHUCTBUSIMHU
C TIOJIOKUTEIIbHBIMU M OTPULIATEIbHBIMA YUCIIAMU IIPOUCXOJUT Ha OCHOBE COAEPKATENBHOIO
NOAX0/a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIINXCS TPAKTUUECKU
CO BCEMH OCHOBHBIMHM IMOHSTUSIMM TEMbl, B TOM 4YHUCIIE M C I[PaBUJIAMHU 3HAKOB
NpY BBITOJIHEHUH apu(PMeTHUecKuX AeUCTBUM. V3yueHune palmoHanbHbIX YMCET HA 3TOM HE
3aKOHYHUTCS, a OyJeT MPOIOIDKEHO B Kypce anreOphl 7 Kiacca.

[Ipn oOydeHHHM pELIEHUI0 TEKCTOBBIX 3aJady B S5—6 Kiaccax HCHOJIb3YIOTCS
apupmMerndeckue npuémsl pemieHus. [Ipu orpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3a/1a4M CIAEAYIOIINUX BUAOB: 33/1a41 Ha JBUKEHUE,
Ha YacTH, Ha MOKYIKH, Ha pa0OTy U MPOU3BOAUTEIHLHOCTD, Ha TPOLICHTHI, HA OTHOIICHUS
u npomnopiuu. OOyJaronmecs 3HAKOMATCA C MpU€MaMy pelIeHHs 3ajad mepedopom
BO3MOKHBIX BapHaHTOB, y4yaTcsl paboTarh ¢ MH(pOpMaLuel, IpeACTaBIeHHONW B (opme
Ta0IUI] WU JUarpaMM.

B nporpamme yueGHOro kypca «MaremaTuka» HpelyCMOTPEHO (OpMUPOBaHUE
MPOIEAEBTUYECKUX AIreOpanyecKuX MpeacTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOIO
Yyclia B 33aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOJUTCSA IOCTENEHHO.
bykBeHHass CMMBOJMKA LIMPOKO HCIOJNB3YETCS MNPEXIE BCEro ISl 3almucu OOLIUX
YTBEPKJICHUHN U MPEASIOKEHNUN, (POPMYJI, B YACTHOCTH JJISl BBIYUCIICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEJISH YUCIIA.

B mporpamme yueOHOoro kypca «Maremartuka» TpeACTaBICHA HarJISIHAS
reoMeTpHsi, HalpaBlieHHAs Ha Pa3BUTUE OOPa3HOIO MBIILIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs!, N300Pa3UTENbHBIX YMEHUH. DTO BaXXHBIA 3Tal B U3YYEHUU F€OMETPUH,
KOTOPbI ~ OCYILECTBJISIETCS HA  HArJISJHO-IPAKTHYECKOM  YPOBHE,  ONUpaeTcs
Ha HArJSIIHO-0Opa3Hoe MbIIUIeHHEe oOydJarommxcsi. bombimas poib  OTBOAMUTCSA
MPAKTUYECKOMN JEATENBHOCTH, OMBITY, SKCIIEPUMEHTY, MojenupoBaHuio. O0ydaromuecs
3HAKOMSTCS C TEOMETPUYECKHUMH (PUrypamMu Ha TJIOCKOCTH M B NPOCTPAHCTBE, C UX
NPOCTEHIIMMU  KOHPUTYpalMsIMHU, ydarcid H300pakaTh HMX Ha HEJIMHOBAHHOW U
KJIETYaTON Oymare, paccCMaTpUBAIOT UX MpoCTeiiue cBoiicTBa. B mpoiecce nzydeHus
HarJsAHOM FeOMETPUM 3HAHUS, NOJYyYEHHBbIE OO0Y4YaIOUIMMUCS Ha YpPOBHE HAa4aJbHOTO
o0uiero ooOpa3zoBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSAIOTCS.

CornacHo yueOHOMY IIIaHY B 5—06 Kj1accax M3y4aeTcsi HHTETPUPOBAHHBIN MTPEeIMET
«MareMarukay, KOTOPBIM BKJIIOYACT apu(METHUUECKH Marepual ¢ HalJISIHYIO
TE€OMETPHIO, a TAKXKE MPOIEIEBTUUECKUE CBEICHUS U3 aJIreOpbl, 3JIEMEHThI JIOTUKHA U
Hayasa ONHUCaTeIbHOW CTaTUCTUKH.

OO61iee yncao 4acoB, peKOMEHJOBAHHBIX ISl M3y4eHUs MareMatuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezento), B 6 kiacce — 170 yacoB (5 4acoB B HEJETIO).
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COJAEPXKXAHUE OBYUYEHUA
5 KNIACC

HartypaJjibHble 4YHCJIa H HYJIb

HarypansHoe wumcno. Psa Harypanbubix uyucen. Yucino 0. WM3oOpaxenue
HaTypaJbHBIX YUCEJI TOUKAMU HA KOOPAUHATHOU (YMCIOBOM) NPSAMOM.

[losuunoHHass cucrema cuuciaeHus. Pumckas HyMmepauuss Kak IIpUMED
HEMO3ULIMOHHOW CHCTEMBI CUMCIIEHU. [lecaTuuHas cucTeMa CUMCICHUS.

CpaBHEHME HATypalbHBIX YHUCEJI, CPABHEHHE HATYPAJIBbHBIX YHCEI C HYJEM.
CrnocoObI cpaBHeHUs. OKpyTIeHHE HATYPAIbHBIX YHCEIL.

CrnoxeHHne HaTypaJbHBIX YMCEJ, CBOMCTBO HYJIS IPU CIO0KCHHM. Bpruntanue Kak
neiicTBre, 00OpaTHOE CIOXKEHHUIO. Y MHOXEHHE HaTypalbHBIX YMCEJ, CBOMCTBA HYNA U
CAVHUIBI TIPM yYMHOXKEHHMH. JleneHne Kak JACWCTBHE, O0OpaTHOE YMHOXXCHHIO.
KomnoHeHTs! feiicTBui, CBA3b Mexay HUMHU. [IpoBepka pe3ynbTaTa apupmMeTHuecKOro
neiictBus. IlepeMecTuTellbHOE M COYETATEIBHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHOEHUS, paclpeleIUTENbHOE CBOMCTBO (3aKOH) YMHOXEHUS.

Hcnonb3oBanue OykB [jIsi 00O3HAUYEHHsS HEM3BECTHOTO KOMIIOHEHTA W 3alliCU
CBOMCTB apu(PMeTHYeCcKuX IeUCTBUMH.

Jlenutenu ¥ KpaTHbIE YKCIIA, Pa3IOKEHUE HA MHOXUTENH. [IpocTeie U cocTaBHBIE
yucna. [Ipuznaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenp ¢ HaTypaJdbHBIM IOKa3aTeleM. 3alliCh YHCIIA B BUIE CYyMMBI Pa3psSaHbIX
CJIaraeMBbIX.

HucnoBoe BblpakeHUE. BpluncieHne 3HaYCHUN YUCIOBBIX BBIPAXXECHUH, MOPSIIOK
BBINIOJTHEHUST JEUCTBUM. VICronb30BaHWE MPU BBIYMCICHUSX IEPEMECTUTENBHOIO H
COYETATEIbHOI'O CBOWMCTB (3aKOHOB) CJIOXEHUS M YMHOXXEHHS, PACIPEAECTUTEILHOIO
CBOMCTBA YMHOKCHUS.

Jpoon
[IpencraBnenue o ApoOU Kak crocoOe 3amucy 4acTh BennuruHbl. OOBIKHOBEHHBIC

npodbu. IlpaBunbpHble W HempaBuibHBIE ApoOu. CwmemanHass ApoOb, MpeACTaBICHHUE
CMEILIaHHOW JIpOOM B BHJI€ HEMPABWIBHON ApoOW M BBIJACIEHUE LIEJONM YacTH 4ucia
W3 HempaBWILHON npoOu. M3o0paxkeHune npoOel TOYKaMH Ha YHCIOBOW TIPSMOM.
OcHoBHoe cBo#cTBO Apodu. Cokpaimienue apoOeit. IlpuBenenue npoOM K HOBOMY
3HaMmeHareno. CpaBHeHUE APOOEH.

CnoxxeHHe W BBIUUTAHHE ApoOeil. YMHOXEHUE M JeleHHe IpoOeil, B3aMMHO-
oOparnble Apodu. HaxoxneHne yacTu Ueiaoro U Uesaoro mno ero 4YacTH.

Hecstuunast 3amuch npoOeit. IlpencraBieHue necaTMuHON JpoOM B BUIE
OOBIKHOBEHHOW. M300parkeHre NECATHYHBIX APOOEH TOUYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHEHUE AECATUUHBIX APOOEH.

Apudmernyeckue AEHCTBUS C JECATUUHBIMU Apo0sSiMU. OKpyIrJIeHUE NEeCATUYHBIX
Jpo0ei.
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Pelmienne TeKCTOBBIX 3a7a4

Pemienne TekCTOBBIX 3amad apu(METHUECKUM CHocoOoM. PerieHue JOrmuecKkux
3amau. Pemenue 3amad mepeOoOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
IIPU PEIICHHUH 3aJ1a4 TaOJIHI] U CXEM.

Pemenue 3agay, comepxaliinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EIWHUIIBI W3MEpPEHHS: MAacCCHhI,
00BbEMa, 1IeHBI, PaCCTOSTHUSI, BpeMEHH, CKOPOCTH. CBSA3b MEXKIY CIMHUIIAMH U3MEPCHUS
KaKOW BEJIMYNHBI.

Pemrerre ocCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBnenue TaHHBIX B BUJIE TaOJUII, CTOJIOUYATHIX THArPaMM.

Harusgnas reomerpust

Harnsnuele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOUYKa, MpsMasi, OTPE3OK,
JIy4, YyroJ1, JOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOIL. [IpAMOM, OCTpBIM, TyIOMN
Y pa3BEPHYTHIN YIJIbI.

JlnuHa oOTpe3ka, METPUYECKHME EOWHMIbI JUIMHBL JlIMHA JOMaHOM, HEPUMETP
MHOTOYroJibHHKa. MI3MepeHne U MoCTpOEHUE YriloB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mpencraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBaIpaT, TPEYTrOJIbHUK, O PAaBEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IlocTpoenue
KOH(UTypaIuii U3 4acTeu mpsiMoii, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTon Oymare.
Hcrnonp30BaHue CBOMCTB CTOPOH M YIJI0B MPSIMOYIOJIbHUKA, KBAIpaTa.

[TInomane IPSAMOYT OJIbHUKA 151 MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYrOJIbHUKOB, B TOM 4ucje (Uryp, M300paKEHHBIX Ha KJeT4aTol Oymare.
EnnHuie1 namepeHus miomaiu.

Harnsnsaele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajienenurei, Kyo, MHOTOrpaHHUKH. M300pakeHne mpocTermmx MHOTOTPaHHUKOB.
Pa3Béprku kyda u napamienenunena. Cozganue Mojiejeil MHOrOrpaHHUKOB (K3 Oymard,
MIPOBOJIOKH, MJIACTUJIMHA U IPYTUX MATePUAJIOB).

O0BEM pAMOYTOIBHOTO Mapasuienenumnena, kyoa. Eqununel uamepenus oobEma.

6 KJIACC

HarypanbHbie unciia

ApudmMernyeckne JCUCTBUS C MHOTO3HAYHBIMM HATYpPAIbHBIMH  YHCIAMHU.
UucnioBble BhIpaXXEHUs, MOPAIOK JEHCTBUM, MCIIONb30BaHUWE CKOOOK. Mcmonmp3oBanue
IpU BBIUUCICHUSAX TEPEMECTUTEILHOIO W COYETATeIbHOI0 CBOMCTB CIOXKEHUSA H
YMHOXEHUS, paclpeaeMTEeIbHOr0 CBOMCTBA YMHOKEHUS. OKpyriieHue HaTypalbHbIX
YHUCEJL.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBIIINI OOIIUI IeTUTENb U HaUMEHbIIee o0IIee
KpartHoe. JlenMMOCTh CyMMBI U IPOU3BeAEHUs. JleeHne ¢ OCTaTKOM.
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Jpoou
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue ApooOei.

CpaBHenue u ynopsgouumBaHue npoOei. Permrenue 3amauy Ha HaXOXKIACHHE YacTU
OT LEJOro M IeJoro mo ero 4vactu. JIpoOHOe YMCciIO Kak pe3yibTar JEleHUs.
[IpencraBrnenue necATUYHOM ApoOW B BUIE OOBIKHOBEHHON IpOoOM M BO3MOXKHOCTH
MPEJICTAaBIICHNsT OOBIKHOBEHHOW NpoOM B BHJE JACCATHYHOW. JlecsaThuHble IpoOu U
MeTpHYecKass cucreMa Mep. ApudMETHUECKHEe JCUCTBHS W YHCIIOBBIC BBIPAKCHUS
C OOBIKHOBECHHBIMH U JICCATHYHBIMU APOOSIMHU.

OtHomenwne. Jlenenre B JaHHOM oTHomeHnH. Macmtad, mponopuus. [Ipumenenue
IIPONIOPLINH IIPU PELICHUU 3a1a4.

[Tonsitue mporeHTa. Bhramcienne mporeHTa OT BEJIWYWHBI M BEITUYUHBI MO €€
MpOIEHTY. BpIpakeHHWe TMPOIEHTOB HECATUYHBIMU JpoOsmu. Pemenue 3amad
Ha TIPOIEHTHI. BripakeHNe OTHOIICHUSI BEJIMYHUH B MPOICHTAX.

IHHonoxure/bHbIC H OTPULIATEIbHbIC YHCJIA

[TonoxxutenbHble W OTpULATeNbHbIE uHcha. llempie uyncna. Mopyns 4wucia,
reOMETPUYECKasi MHTEpIpeTanus MoayJsl yncia. M300pakeHre yrcen Ha KOOPAUHATHOM
npsimoil. YucnoBble npomexyTku. CpaBHEHHE 4Yucel. ApHpMETHYECKHue AeUCTBUS
C TIOJIOKUTENBHBIMU U OTPULATEIBHBIMU YHACIIAMH.

[IpsmoyrospHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHatel TOUYKH
Ha IUIOCKOCTH, alciucca U opauHara. [loctpoeHue Touek U QUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHHUs

[Ipumenenue OykB ISl 3allUCH MaT€MAaTUYECKUX BBIPAKEHUM M TPEIIOKEHUU.
CpoiicTBa apupMeTHUYECKUX JeUCTBUI. DByKBEHHbIE BBIpAXKEHUS W  YKCIOBBIC
IIOACTAaHOBKH. DyKBEHHBIE pPaBEHCTBA, HAXOXIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMmyibl mepuMeTpa M IJIOUIAAW NPSAMOYroJbHUKA, KBajpara, 00BbEMa
napasuienenumesaa u Kyoa.

Pemnienne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad apuMETHUYECKUM CrocoOoM. PerieHue moruueckux
3anau. Pemenue 3amau nepedOpoM BceX BOZMOXKHBIX BAPUAHTOB.

Pemienne 3agau, copepKaimx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIHLHOCTD, BPEMS, 00BEM
paboThl. EAMHUIIBI U3MEPEHUS: MacChl, CTOUMOCTH, PAaCCTOSHUS, BPEMEHU, CKOPOCTH.
CBsI3b MEXIy €IMHULIAMUA U3MEPEHUS KaXK/10M BEITMYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IMPOINOPIMOHAIBHOCTHIO BEJIMYHH,
MIPOIICHTaMU; pellieHHe OCHOBHBIX 33J1a4 Ha IPOOU U MPOISHTHI.

OueHka W TIpUKUAKA, OKpyrieHue pesyiabrara. CocraBiaeHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a/1a4H.

[IpencraBneHre AaHHBIX C TOMOINIBI0 Tabmui, W auarpamm. CronbOuarbie
JarpaMMBbl: YTEHUE U MOCTpoeHue. UTeHrne KpYyroBbIX JUarpaMM.
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Harnasignas reomerpust

Harnsgueie npencraBnenus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, YroJil, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHOe pacrnionoxeHue JIByX MNPAMBIX HA MJIOCKOCTH, MAPAJUICTbHBIE MPAMBIE,
MEePICHAUKYJIAPHBIC TIpsAMbIE. MI3MepeHune pacCTOSTHUM: MEXy IBYMSI TOUKAMU, OT TOUKHU
JI0 TIPSIMOM, JUIMHA MApIIPyTa HAa KBAIPATHOU CETKE.

N3mepenne © 1DOCTpOEHME YIJIOB C IIOMOIIBIO  TpaHCHopThpa. Buusl
TPEYrOJLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJBHBIN, TYIOYTOJbHBIA, PaBHOOEIPEHHBIH,
pPaBHOCTOPOHHUH. UeThIPEXYTOJIbHUK, TPUMEPHI YETHIPEX YT OJIbHUKOB. [IpsIMOYTroNbHUK,
KBaJpaT: WCIOJIb30BAHME CBOWCTB CTOPOH, VYIJIOB, aWaroHanei. W3oOpaxkenue
TEOMETPUYECKUX (UTYp Ha HEIMHOBAHHOW OyMare ¢ WCIHOJIb30BAaHUEM ITUPKYIIA,
JMHEWKH, YroJbHUKA, TpaHcnoptupa. [loctpoenus Ha kineTyaToi Oymare.

[lepumeTrp mHoroyronbHuKa. [loHsATHE TUTOMIamU (GUTYPHI, €IUHUIBI U3MEPEHUS
wiomaan. [TpubmmkéaHoe u3Mepenue Twomanu GuUryp, B TOM 4YHCIIEe Ha KBaJApaTHOU
cetke. [TpubnmxEHHOE U3MEpEeHNe JIIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CumMeTpus: NEHTpallbHAasi, OCEBasl U 3€PKaJIbHASI CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX UTYD.

Harnsnneie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX GUTYpax: Mapasuienenumne, Kyo,
npu3Ma, MUpaMujia, KOHyC, IHIMHID, map u chepa. M3o0paxeHne mpoCcTpaHCTBEHHBIX
¢buryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, ITWIMHAPA U KoHyca. Co3anue moaenei
MPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru, mpoOBOJIOKHU, TUTACTUIIUHA U IPYTHX MATEPUATIOB).

[Tonarne o0BEMa, enuHUILI H3MepeHus o0béMa. OOBEM MNPSIMOYTOJIBHOTO
napajuienenuena, kyoa.

NHNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 5 kiacce:

Yucna 1 BbIYHMCICHUS

[TonumaTh ¥ OPaBWIBHO YMOTPEOISATH TEPMHUHBI, CBA3aHHBIC C HATypaJbHBIMHU
YuCcIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaATh W YNOPSJOYMBATh HATYpalIbHBIE YMCIA, CPABHUBATHh B MPOCTEUILINX
ClydastXx OOBIKHOBEHHBIE APOOH, 1€CATUYHBIE TPOOH.

CoOOTHOCHUTH TOUKY Ha KOOPJIMHATHOU (YHUCIIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €M
YUCIIOM U H300pakaTh HATypajbHbIE UKCJIa TOYKAMHU Ha KOOPJUHATHOU (YHCIIOBOM)
MIPSIMOM.

Boimonusate  apudMernueckue — JEHCTBUS € HATYpaJIbHBIMH — YHUCIIAMH,
C OOBIKHOBEHHBIMH JPOOSIMH B IPOCTEHIIHNX CITydasiX.

BrInonHsATh NpoBepKyY, NIPUKUAKY pe3yibTaTa BEIUYUCICHUN.

OKpyriTh HaTypaJIbHbIC YKCTIA.
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Penrenue TekcToBbIX 32124

Pemarp TekcToOBble 3agaud apU(PMETHUECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOI0 Iepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemrars 3amaum, comeprKamiue 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIWYNHBL: CKOPOCTD,
BpEMs, pACCTOSIHUE, 1IEHA, KOJTMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKue 3alKCH, CXEMBbI, TAOJUIIbI, O003HAYCHUS TPU PEIICHUH
3aJay.

[Tonb30BaTbCs OCHOBHBIMU EIMHULAMU W3MEPEHUS: LIEHBI, MAcChl, PaCCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €WHUIIBI BEIMUMHBI YEPE3 IPYTHE.

W3Bnekats, aHamuM3upoBaTh, OIEHWBATH WHOOPMAINIO, MPEJCTABICHHYIO
B Ta0uule, HAa CTOJIOYATON AMarpaMMme, MHTEPIPETUPOBATh MPE/ICTABICHHBIE JaHHBIE,
VCIIOJIb30BATh JAHHbIC [IPU PELLICHUHN 3a/1a4.

Harusagnas reomerpust

[Tonb30BaTHCA T€OMETPUUECKUMU TIOHATUSAMM: TOUKA, MIpsAMasi, OTPE30K, JIyY, YIodl,
MHOT'OYTOJIBHHUK, OKPY?KHOCTb, KPYT.

[IpuBoguTh mnpuUMEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIuX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcrnonp30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYIO C YIJIAMU: BEpIIMHA CTOpOHA,
C MHOT'OYTI'OJIbHUKAMM: YIOJl, BEPIIMHA, CTOPOHA, JUArOHajlb, C OKPYKHOCTBIO: paaunyc,
JUaMETP, LIEHTP.

N300paxkaTh U3y4yeHHbIE TeOMETpUUECcKUe (PUTyphl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ MoMOILbIO UPKYJIS U JTUHEHKH.

Haxomnute mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHMEM C IMOMOILIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 33JIaHHOT'O pajuyca.

Hcnionp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJIbHHMKA, KBaapara I UX
IIOCTPOEHMS, BBIYMCIICHUS IIOIAAU U IIEPUMETPA.

Boluncnate mepuMerp M IJIOUIaAb  KBajpaTa, MPsSMOYTOJIbHHMKA, (QULYp,
COCTaBJICHHBIX U3 MPSMOYT'OJbHUKOB, B TOM YHUCIIE PUTYp, N300paXKEHHBIX HA KIETYATON
Oymare.

ITonp30BaTbC OCHOBHBIMM METPUYECKMMHU E€IWHULIAMHA W3MEPEHHUs JUINHBI,
IUIONIA/IN; BBIPAXKaTh OJJHU €IUHULIBI BEJIMYMHBI YepE3 IPYTHE.

PacnoznaBars mapasnienenunen, Ky0, MCHOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
peOpo rpaHb, U3MEPEHUS], HAXOAUTh U3MEPEHUS Napajuieenunena, Kyoa.

Boruncnate 00bEM KyOa, mapajienenunena IO 33JaHHBIM  HU3MEpPEHUSM,
M0JIb30BAThCs €AMHUIIAMU U3MEPEHUS 00bEMA.

Pemrare HecnokHblE 33Ja4M HA U3MEPEHUE TE€OMETPUYECKMX  BEJIUYUH
B ITPAKTUYECKUX CUTYaLHSX.
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IIpenMeTHBIE pe3ynbTaThl OCBOEHHUS MpOrpamMmbl y4eOHOro Kypca K KOHILY
oOydeHus B 6 Kiacce:

Yuciia v BIYUCTCHUS

3HaTh W TOHHMMAaThb TEPMUHBI, CBA3AaHHBIE C pA3JIMYHBIMM BUIJAMU YHCEN U
Croco0aMM MX 3alucH, MEePeXoauTh (€CIM 3TO BO3MOKHO) OT OJHOM (POpPMBI 3aIUCU
YHUCIIA K JPYroMu.

CpaBHUBATH U YIOPSAIOUUBATH LIETIbIE YMCIIA, OOBIKHOBEHHBIE U JJECATUYHBIE IPOOH,
CpPaBHMBATH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrimonHsaTh, couerast yCTHbIC M TUCBMEHHBIE TPUEMBI, apu(MeTUIecKue eUCTBUS
C HATypaJbHBIMU W IIEJBIMH YUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMHU JIPOOSIMHU,
MOJIOKUTEIBbHBIMUA U OTPULATEIbHBIMA YACIAMH.

Bbruncnarh 3HaY€HHS] YUCIOBBIX BBIPAXKEHUM, BBINOIHATH MPUKUIKY U OLICHKY
pe3ynbTara BBIYUCICHHUM, BBINOJMHATH MPEOOpPA30BAHMS YUCIOBBIX BBIPAKEHUUN
Ha OCHOBE CBOMCTB apu(hMETUUECKUX JCHCTBUIA.

COOTHOCUTBH TOUKY Ha KOOPJAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €U YUCIIOM H
M300paxkaTh YMCJIa TOUKaMU Ha KOOPAMHATHOW MPSMOM, HAXOAUTH MOJIYJIb YUCIIA.

COOTHOCHUTBH TOYKH B MPSMOYTOJIBHOW CUCTEME KOOPAWHAT C KOOPAWHATAMHU 3TOU
TOYKH.

OKpyrJITh 1EbIe YHUCa U JECATUUHbBIC TPOOU, HAXOAUTH MPUOIMXKEHUS YHCETT.

YucsioBbie M 0yKBEHHbIE BbIPAKEHUS

[Tonumate ¥ ymoTpeOJsAiTh TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTETICHH YHCTA,
HAaXOAUTh KBagpaT M KyO 4YHCIA, BBIYUCIATH 3HAUEHHUS YHCIOBBIX BBIPAXKECHHI,
COJIEPIKaIUX CTETICHH.

[Tonb30BaThCcsl MOpHU3HAKAMU ACIUMOCTH, PAaCKIAJbIBaTh HATypajbHbIE 4YHCIA
Ha IPOCThIE MHOKHUTEIH.

[Tonmp30BaThCs MacIITAbOOM, COCTABIATH MPOTIOPLIMHA U OTHOIICHHUS.

Hcnonb3oBaTh OYKBBI 11 00O3HAUEHHUS] YMCEN NPU 3alUCH MaTeMaTHYEeCKUX
BBIPQKEHUN, COCTABIATh OYKBEHHBIC BBIpAXEHUS U (DOPMYJIbl, HAXOJUTh 3HAUCHUS
OYKBEHHBIX BBIPAXEHH, OCYIIECTBIISII HEOOXOIUMBIE MTOICTAHOBKU U TIpeoOpa3oBaHMs.

Haxonuths HEen3BeCTHBIN KOMIIOHEHT PABEHCTBA.

PelieHue TeKCTOBBIX 3a/1a4

Pemats MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4l apUPMETUUECKUM CTIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPLHUOHATBHOCTHIO BEITUYHH,
MPOIIEHTAaMH, PEIIaTh TPH OCHOBHBIC 3a7]a4M HA IPOOH U MIPOIICHTHI.

Pemats 3amaum, comeprkaniie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUUHBI: CKOPOCTD,
BpEMSi, pPACCTOSIHUE, II€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIHLHOCTh, BPEMS,
o0béMa paboThl, HCHOJIB3Ys apudMETHUECKHUE MACHCTBUS, OIEHKY, NPUKUJKY,
MOJIb30BAThCS SAMHUIIAMHU U3MEPEHUS COOTBETCTBYIONIUX BEJIMYHH.

CocTaBnsaTh OYKBEHHBIC BBIPAKEHUS 10 YCIOBHIO 331a4H.
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W3Bnekars MHPOpMaLNIO, IPEICTABICHHYIO B TA0INIIAaX, HA JMHEWHOH, CTOI0YaTON
WIM  KPYroBOW  JMarpaMmax, HHTEPIPETHPOBATH  MPEACTABICHHbIE JaHHBIE,
MCIIOJIb30BAaTh JIAHHBIC IIPU PELICHUH 3a7a4.

[IpencraBiarh HMHQOpPMALUIO C TOMOUIBIO TaOJIML, JUHEWHOW W CTONOYaATOM
JUarpaMM.

Harasignasi reomerpust

[IpyBoauTh NpUMEpPbI OOBEKTOB OKPYXKAIOLIETO MHpa, HUMEIUX (opMy
U3YYEHHBIX T€OMETPUUYECKHUX MIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYP.

N300paxkaTh ¢ MOMOILBIO TUPKYJIS, JUHEHKH, TPAHCHIOPTUPA HA HETMHOBAHHOW U
KJIeT4yaToi Oymare M3y4eHHbBIE IUIOCKHE reoMeTpuueckue (Urypbl U KoH(UTypaiu,
CUMMETPUYHBIE (PUTYPHI.

[Tonmp30BaThCs TEOMETPUUECKUMH TOHATHUSMH: PABEHCTBO (GUTYP, CHUMMETpUS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CUMMETPHH, LEHTP
CUMMETPHH.

HaxoauTe BEIMYMHBI YTII0B U3MEPEHHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aJJaHHOM BEJIMYMHBI, IOJIb30BATHCS IPH PELICHUU 3a1ad IPaJyCHOW MEpPOMl YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIN, IPAMOH, pa3BEPHYTHIM U TYIIOU YTJIBIL.

Bbluucnsate  IOMHY  JIOMaHOW, TIEPUMETP MHOTOYTOJbHUKA, IOJIb30BATHCS
eIMHUIIAMU HU3MEPEHHs JUIMHBL, BBIPAXKATh OJAHU €AUHULBI U3MEPEHUS JJIMHBI Yepes
Tpyrue.

Haxomuth, ucnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOM, JJIMHY IIYTH Ha KBAJIPATHOMU CETKE.

Boruncnsate miomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOIb30BaTh
pa3OueHne Ha  TOPAMOYTOJIBHUKH, HA  paBHble  (QUIYpbl, JOCTpavBaHUE
N0 TPSMOYrOJIbHUKA, MOJIb30BAaThCS OCHOBHBIMH E€IWHULAMH M3MEpPEHUsS IUIOLIA/IH,
BBIPAYKaTh OJTHHU €IMHHUILIBI U3MEPEHUS IIIOIAAN Yepe3 ApYyrue.

Pacno3HaBarb Ha MOZENAX U H300paXEHUSIX MNUPAMUIY, KOHYC, LMJIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkath Ha KjeTyaTo Oymare npsiMOyrojbHbIN NapauleIeIUune.

Boruncnsate 00b€M  TPSIMOYrOJBHOTO MapajUlesienunena, KyOa, MOIb30BaThC
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00bEMa;

Pemate HecnOXHBIE 3aJa4yd  Ha HAxXOXICHUE T'€OMETPUYECKUX BEIUYMH
B IIPAKTUYECKUX CUTYaLlHAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HaunmenoBanue paznena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00 y4arOUXCs
(Tembl) Kypca 4acoB COZICpKaHuE
HaTypanbHbie uynca. 43 JlecaTuuHas Yurarh, 3aN1CbIBATh, CPABHUBATH HATYPAJIbHBIC YHUCIIA;

JlelicTBUSA ¢ HaTypAJIbHBIMU
YyCIaMU

CHUCTEMA CUMCIICHHS.
Psn HarypanbHbBIX
qUCe.
Harypansnsliit psa.
Yucno 0.
HarypanbHbie uncia
Ha KOOPJIAWHATHOMU
MIPSIMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJIbHBIX YHCEIL.

Apudmernueckue
TIEUCTBHUSI

C HATypaJIbHbIMU
yrciaamu. CBoMCTBa
HYJISI TIPU CIIOKEHUU
1 YMHO>KECHUH,
CBOICTBA €ITUHUIIBI
NP YMHOKEHUHU.

npeaiaraTb U 00CyKI1aTh COCOObI YIIOPSIOYMBAHUS YHCE.
N300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKCIIa
TOYKAaMH Ha KOOPIWHATHOW NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccnenoBars CBOMCTBA HATYypaIbHOro psja, yucen 0 u 1
IIPY CJIO)KEHUH U YMHOKEHUU.

Hcnonb30BaTh NPAaBUJIO OKPYTJIIECHUS HATYypaIbHBIX YHCEIL.
BpInoJHATH apupMeTHYecKHe 1eHCTBUA C HATYpAIIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBATH MPOU3BE/ICHNUE B BUJIE CTEIICHU, YUTATH
CTENEeHH, UCIOJIb30BATh TEPMHUHOJIOIUI0 (OCHOBAaHUE,
MIOKAa3aTeJlb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbInOJHATH NPUKHUAKY M OLEHKY 3HAUEHUIN YHCIIOBBIX
BBIPOXKCHUH, MPeEAJIAraTb U NPUMEHSITh NPUEMBI P OBEPKHU
BBIYHCIICHUMU.

Hcnonb30BaTh NPU BBIYMCICHUSIX [IEPEMECTUTENBHOE U
COYETATEJIBHOE CBOMCTBA CI0KEHUS U YMHOKEHHSI,
pacCIpeeNIUTENBHOE CBOMCTBO YMHOXKEHUS; (OPMYJITHPOBATH
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[TepemecturensHOE
1 COUETaTEIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOKEHHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu u
KpaTHBIC YMCIIa,
Pa3JIO)KEHUE YnCIIa
Ha MHOKHUTECIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IprsHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

CrernieHn ¢
HaTypajibHbIM
TOKa3aTesieM.
Yucnosbie
BBIPXKCHUS;
MOPSAJOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITH NMPaBWIa NMpeoOpa3oBaHus YUCIOBBIX
BBIPKEHUW Ha OCHOBE CBOMCTB apu(PMETUUECKUX JEHCTBUH.
HccnenoBarhb 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTaTh H
000CHOBBIBATH THIOTE3bL, GOPMYIMPOBATH 0000IEHUS H
BBIBO/IbI 110 PE3YyJIbTaTaM MPOBEIEHHOTO UCCIIET0BAHUS.
DopMyIMPOBATH ONPeEAEJeHUs JCIUTEIN U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIC YUCIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC Yncia; GOopMyIMpoOBaTh U
NPUMEHATH NPU3HAKHM JICTUMOCTH Ha 2, 3,5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

O HATypaJbHBIX YHCJIAX, MPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHMSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEL.
KoncTpynpoBarh MaTeMaTH4ecKue MpeaJ0KeHns

C TIOMOUIBIO CBSI30K «M», «AJIN», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIO0Jb30BATh 3aBUCUMOCTH MEX]1y BEIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 1I€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJIUpPOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MoaeaupoBaTth X0/ PEIICHU 3aJ1a4l C TOMOLIBIO PUCYHKA,
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JIENCTBUS,
Ha JABM)KCHHE U
MOKYTIKH

CXEMBI, TaOIUIIBI.

IIpuBonnTh, pa3dupaThb, ONEHUBATH PA3JINYHbBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a]ad4.

Kpurnuyecku oueHUBATh MOJIYYEHHBIN PE3yJIbTarT,
OCYIIECTBJSATH CAMOKOHTPOJIb, IPOBEPSA OTBET HA
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OITUOKH.

PemaTsp 3a1aun ¢ moMolIbI0 epedopa BCeX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harnsgnas reomerpus.
JIuHnn Ha nIocKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3Mmepenne nivHbI
OTpe3Ka,
METPUYECKHUE
€IMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpY>XHOCTB U KPYT.

[IpakTrueckas
paborta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3naBaTh Ha yepTekKax, pUCYHKaX, ONUCHIBATD,
UCIOJIb3yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOILBIO
YEepTEKHBIX MHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPYKHOCTb.

Pacno3znaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTBHOTO
MHUpa, UMEIOIUX GOpMy U3yUEHHBIX (PUTYDP, OLIEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb3o0BaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUIS1 TIOCTPOEHUS U U3MEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY yTJja; CTPOUTh OTPE30K 3aJaHHOM JUIMHBIL, YTOJ,
3a/IaHHOW BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypaITUU TEOMETPUUYECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEM, MX YaCTEH HA HETMHOBAHHOMN U
KJIeT4aToM Oymare; mpeasiaratb, ONUCbIBATH U 00CYKIATH
CIIOCOOBI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3HaBaTh 1 H300paxaTh HAa HEJIMHOBAHHOMU U
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[IpakTnueckas
pabora
«IlocTpoenue
YIJIOB»

KJIETYaTOM Oymare mpsiMoil, OCTpPbIH, TYIOH, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATH JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHumMaTh ¥ MCIIOJIB30BATH NIPH PelLICeHUH 32124
3aBHCHUMOCTH MEXAY €IUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBars Gurypsl 1 KOH(UTypaLUy, UCHIOIb3YsI

uudpoBbie pecypchl

OOBIKHOBEHHBIE JIPOOU

48

JHpoOs. [IpaBriibHBIC
Y HETIpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cnoxenue u
BBIUATAHUE
O0OBIKHOBEHHBIX
npo6eit. CMmemnanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
33714, COAepIKaIInuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHOH Gopme,

C IIOMOIIBIO KOMITBIOTEPA ITOHATHS U CBOMCTBA, CBA3aHHBIC

C OOBIKHOBEHHOM JIPOOKIO.

YurTaTh U 3aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSAA0YMBAHUS APOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAb30BATH KOOPJIAUHATHYIO
NPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpO0M J1JIs1 COKpAIEHUsI IpOOei U MPUBEIECHU I
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasiTh cMEIaHHYIO JPOOb B BUE HENIPABUILHON U
BBIJICJISATH LIETYIO YaCTh YKCIa U3 HEMPABWIBHON ApO0H.
BoeinonnaTs apudmMeTnyeckue 1eHCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpoOH.
[Ipumenenue OykB
TUTS1 3aMiCH
MaTeMaTUYECKUX
BBIPAXKECHUH U
MPEIJIOKEHUN

apu(pMETUUECKUX ACHUCTBUM NI palliOHATN3aINU
BBIYHCIICHUMN.

BhINoJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;
Nnpeaaratb U NPUMeEHSATh NPUEMBI NP OBEPKH BbIUUCIICHUM.
IIpoBoauTh UcceT0BaAHUSA CBOMCTB APOOEC, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUIM.

Pemarthb TeKCTOBBIC 3a7]a4H, COIepKalIUE TPOOHbBIE JaHHBIE, U
3a/1a4M HAa HAXOXKJICHUE YaCTH LIEJI0r0 U LEJIOro MO €ro YacTH;
BbISIBJISITh MX CXOACTBA M Pa3/In4us.

MogaenupoBarh X0/ PEIICHUS 3314l C TOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauThH, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aIMCH PEIICHUH TEKCTOBBIX 3a7ad.

Kpurnuecku oneHuBaTh NOJIYYECHHBIN pEe3yJIbTar,
OCYHIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKH.
3HAKOMUTBCA C HCTOPHE pa3BUTHUS apUPMETUKH

Harnsgnas reomerpus.
MHOroyrojabHUKH

10

MHOroyrojgbpHuKH.
YeThIpEXYrOIbHHUK,
MIPSAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YS TEPMUHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJICIMPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOI'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBa/Ipara,
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pabota
«IlocTpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.

I momane u
MIEpUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATH UX JINHEUHBIE pa3MEpHI.
BeI4ucaATh: IEpUMETP TPEYIOJILHUKA, IIPAMOYIOJIbHUKA,
MHOI'OYI'OJIbHMKA; IUIOIAAb IPSIMOYT OJIbHUKA, KBaIpaTa.
M300paskaTs OCTPOYTOJIBHBIE, IPSMOYTOJIBHBIE U
TYIOYT'OJIbHBIE TPEYTOJIbBHUKH.

CTpouTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare KBajapaT U
IIPSAMOYTOJIbHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccnenoBars CBOMCTBA IPAMOYTOJIBHUKA, KBAJIPaTa MyTEM
HKCIIEPUMEHTA, HAOIIOAEHMSI, U3MEPEHNUS, MOJEIUPOBAHUS;
CpPaBHUBATh CBOMCTBA KBAIpaTa U NPSAMOYTOJIbHUKA.
KoncTpynpoBars MmaTreMaTH4ecKue NpeaioKeHus

C IOMOIIBIO CBSI30K «HEKOTOPBINY, «J11000i1». PacnoznaBarb
VICTUHHBIE U JIO)KHBIE BBICKA3bIBaHUs O MHOI'OYI'OJIbHUKAX,
NPUBOAUTH PUMeEPbI U KOHTPIIPUMEDHI.

HccaenoBars 3aBUCUMOCTD IUIOLIAAN KBAAPATa OT JUIMHBI
€ro CTOPOHBL.

Hcnonb3oBaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOCHUS
¢buryp; pa3douBaTh NpSIMOYTrOJIbLHUK HAa KBAAPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPbI U3 KBaJPaTOB U
IPSIMOYTOJIbHUKOB M HAXOAMTh UX IUIONIA/b, pa30MBaTh
burypsl Ha NPSIMOYTOJIBHUKHU M KBAJPAThl U HAXOAUTh UX
IJIOIIAIb.

BripaxaTh BeJIMUNHY IUIOMIAINA B Pa3IMYHBIX €AUHALIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATDH M
HCIO0JIb30BAaTh 3aBUCUMOCTH MEXy METPUUECKUMU
€AUHULIAMHU U3MEPEHMS TIJIOIIAH.
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3HAKOMUTBHCA ¢ MPUMeEPaMU MPUMEHEeHHs TUIOMATN U
IepuMeTpa B MPAKTHYSCKUX CUTyalusX. Pemars 3axauun

13 peaJbHOM KU3HH, MPeAJaraTb U 00CyK1aTh pa3jinuHble
CIoco0bI pelIeHUs 3a1a4

JlecsiTuunbie 1poou

38

JlecsiTmuHas 3aMucCh
npobeii. CpaBHEHHE
JECATUYHBIX
pooeii.

JlenctBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penrenune TekCTOBBIX
3aj71a4, COAepIKaIInX
npobu. OCHOBHBIC
3aJ1auyu Ha IpooH

IIpeacraBasiTh AECATUUHYIO 1pOOh B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHUSI TIECATUYHBIX IPOOEH.

N300pakarth necaTuyHble 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASAITH €X0ACTBA M Pa3JIMYUs PABIIT apU(HMETUUECKUX
JICVUCTBUAN C HATypaJIbHBIMHU YUCIAMH U JECATUYHBIMU
JIpOOSIMU, OOBSICHATD HX.

BoeinonnaTes apudmernueckue JeHCTBUS C AECATUUHBIMU
JpOOSIMU; BHINOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[IpumeHnsaTs cBolicTBA apuMETUUECKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCIICHUMN.

[IpuMeHATH NPaBUIIO OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHMS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HA YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIbIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUIM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJIEpKALLME APOOHBIE JaHHBIE, U
Ha HaXO0XJICHHME YacTHU LEJI0ro U LEJIOoro M0 €ro 4acTy;
BBIIBJISITH MX CXOJACTBA M Pa3JIN4Ms.

MonenupoBaTth X0/ pELIEHUS 3a]a4H C [IOMOIIbIO PUCYHKa,
cxeMbl, Tabnuupl. [IlpuBoanTh, pa3zoupars, OlleHUBATH
pa3MYHbIE PELIEHNUS, 3alIMCH PELIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb 1poOHBIMU YUCIIAMU B PEaIbHBIX )KU3HEHHBIX
CUTYyalUsX.

Kputrnuecku oneHMBaTh I1OJYYEHHBIN pe3ynbTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOUThH OLINOKHU.
3HAKOMUTBHCH C UCTOPHEH Pa3BUTHUS APUPMETUKH

HarusiiHas reometpus.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHuKH.
N300paxkenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyroapHbIN
napajuieIenuIeI,
Ky0. Pa3BépTku Kybda
Y NapaJuielIeuIe a.
[IpakTrueckas
paborta «Pa3BépTka
KyOay.

O06BEM KyOa,

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, B OKPY KalomeM
MHUpe TPSIMOYTOJIbHBIN Mapasiienenumne, Kyo,
MHOTOTPaHHUKH, OMUCHIBATh, HCIIOJIb3Ysl TEPMHUHOJIOT MO,
OIIeHUBATD JIMHEHHBIE pa3MephI.

IIpuBoauTh NpUMePbI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
(GbopMy MHOrOrpaHHUKA, IPSIMOYTOJILHOTO Napasuieenumena,
KyOa.

MN300paxarh Ky0 Ha KjeT4aTon Oymare.

HccaenoBarh cBoiicTBa Ky0a, IPIMOYTOJILHOTO
napaijiesieNuIe1a, MHOTOIPaHHUKOB, HCIOJIb3YSl MOJIEIH.
Pacno3znaBath M n300paxkaTh pa3BEPTKU Kyda U
napaienenunena. MogeaupoBath Ky0 U nmapajieienume]
u3 OyMary v Mpoyux MaTepuaioB, 00BSICHITH CIOCO0
MO/ICJTMPOBAHUSI.
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MPSIMOYTOJILHOT O
napasuieienumneaa

Haxoaurth n3mepenus, BBIYUCIAATH IUIOIIAb [IOBEPXHOCTH;
00BEM KyOa, MPsIMOYTOJIbHOT0 MapajuIeIenunena;
HCCJIe10BATh 3aBHCHUMOCTh 00bEMa Ky0a OT IJIMHBI €r0
pelpa, BBIABUTaTh H 000CHOBBIBATH IUIIOTE3Y.
HaouroaaTs 1 NpOBOANTH AHAJOTHU MEXAY NOHATHSIMU
TUIOIIA U M 00bEMa, IEPUMETPA U TUIOIIAIU TTOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHMKAX, PUBOAUTH NPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3BIBAHMSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemiarb 3a1a4M U3 peaabHON KU3HU

[ToBTOpenue u 00001IICHIE

10

IloBTOpEHUME
OCHOBHBIX ITIOHSTHH
Y METOJIOB Kypca

5 KJacca,
000011IeHNEe 3HAHUH

Bb1uncJiiTh 3HaYCHNS BBIPAXKECHUH, COAEPKAIUX
HaTypaJbHbIC YKCIIa, OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH,
BBITNIOJIHATH PE0OPa30BaHUS YHCET.

Br10upaTh ciocod cpaBHEHUS YKCEIl, BHIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pAallMOHAIM3alMU BBIYUCIICHU .

OcyecTBJISITH CAMOKOHTPOJIb BBITIOJIHSAEMBIX JIEUCTBUI U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUM.

Pemars 3agauun u3 peanbHOU KU3HU, NIPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA IS PELICHUS 3a1a4 U3 IPYTUX
y4€OHBIX TPEMETOB.

Pemartsb 3a1a4u pa3HbIMH CIOCO0AM U, CPABHUBATD -
CI0c00BbI pEIICHUS 33a]1a4¥, BLIOMPATh PaliMOHAJIbHBII
cIocod

OBILIEE KOJIMYECTBO
YACOB IIO IIPOI'PAMME

170
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6 KIIACC
HaunmenoBanue paznena |KonnuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KaHue

HarypanbHbie uncna 30 Apubdmernueckne BoinoyiHATh apupMeTnyecKue 1eidcTBUsI C MHOTO3HAYHBIMU
JENCTBUSA HATypaJbHBIMU YUCIIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKamMu U 6€3 CKOOOK; BHIYMCISATH
HATypaJbHBIMU 3HAYEHUS BBIPAKEHUHN, COIEPKALIUX CTEIIECHHU.
yyciaMu. YucioBele | BBINOIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAKEHUS, BBIPKEHUH, MPUMEHATH MPUEMbI IPOBEPKHU pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIAEHUSAX TIEPEMECTUTENBHOE U
UCII0JIb30BAHUE COUYETATENIbHOE CBOMCTBA CI0KEHUS U YMHOKEHUS,

cko0OK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
OOIIMH JETUTEND U
HanMEHBIIIee 00IIIee
KpaTHOE.

JlemuMocCTh CyMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacpeeIUTENBHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBaTh 4KMCIOBBIC 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBLIBATH
TUINOTE3bI.

D®opmyJIpOBATH ONpeAeJIeHUs JICTUTENS U KPaTHOTO,
HanOOJIBITIIETO OOIIETO ACIUTENS U HAUMEHBIIIEro 00IIEero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUH 3a7a4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUSI HAUOOJBIIET0 O0IIEro
JIEIIUTENSI 1 HAMMEHBIIIETO 00I1Ier0 KPaTHOTO ABYX YHUCE,
QITOPUTM PA3T0KEHUS YUCIIA HA TPOCThIE MHOKUTEIIH.
HccaenoBarp ycioBus 1eIUMOCTH Ha 4 U 6.

HccaenoBarp, 00cyxka1arb, GopmMyJupoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YUCEIL, IBYX HEYETHBIX YUCIIC, YETHOTO U
HEYETHOIO YMCEL.

HccaenoBars CBOMCTBA ACITUMOCTA CYMMBI U IIPOU3BEICHUS
YUCEIL.

IIpuBoaAMTH NPUMEPHI YKUCEN C 33JAHHBIMHA CBOMCTBaMH,
PAcCIO3HABATH BEPHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaXx 4YHMCEIl, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS
C TIOMOIIBIO KOHTPIIPUMEPOB.

KoncTpyupoBarb MaTeMmaTu4ecKue mMpeasioKeHust

C IOMOIIBIO CBSI30K «W», KU, «ECHH..., TO...».

Pemiarh TEKCTOBBIC 3a74a4UM, BKIOUAIOIINE TTOHATHS
JETUMOCTH, apu(METUIECKUM CITIOCOOOM, UCIIO0Ib30BATh
nepedop BceX BO3MOXKHBIX BApUAHTOB.

MoneaupoBaTh X0/ pEIICHUS 3aJa41 C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3zoupatb, OLEHUBATH PA3TUYHBIC PEIICHHUS,
3aIlCHU PELICHUI TEKCTOBBIX 3a/1a4.

Kpurnuyecku oneHUBaTh MOJYYEHHBIA pe3yabTaT, HAXOIUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

HaFJ'ISII[HaH rcoMCTpHU-.
Hp}IMBIe Ha IINIOCKOCTH

[lepneHauKyIIApHBIE
IIPsIMBIE.
[lapannenpHbie
IIPSIMBIE.
Paccrosiuue mexnay

Pacno3HaBaTh Ha yepTexkax, pUCyYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHUS JBYX IPSAMBIX.

N300paxaTh ¢ NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYaTOW Oymare JBe epeceKaronmecs
MpsIMBIE, ABE MApAJIICTbHBIE MPSIMbIC, CTPOUTH MPSIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH 10 MPSIMOW,
JTMHA MapIipyTa

Ha KBaJ[PaTHOM CETKE

MEPIEHANKYJIIPHYIO TaHHOU.

IIpuBoauTH NPUMeEPHI APALIEIBHOCTH U
IIEPIEHANKYJIIPHOCTH MIPSMBIX B IIPOCTPAHCTBE.
PacniozHaBaTh B MHOIOYI'OJIBHUKAX NIEPIEHAUKYIISPHBIC U
napajijiesbHble CTOpOHbL. M300paxkaTh MHOTOYT OJIBHUKA

C IapaJUIEIbHBIMU, MTEPIICHINKYIIPHBIMA CTOPOHAMMU.
HaxoauTh paccTossHME MEXAY IBYMs TOYKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOU CETKE, B TOM YHUCIIE
UCIOJb3YsI LU(PPOBBIE PECYPCHI

J{pobu

32

OOBIKHOBEHHAs
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIeHue Jpo0ei.
CpaBHeHUE U
YITOPSIOYHBAHHE
TpoOei.
JlecsiTuunbie 1podu
U METpUIeCKas
cCUCTEMA Mep.
Apudmernueckue
JIEUCTBUSA

C OOBIKHOBEHHBIMHU
U JICCATUIHBIMU
JTPOOSMHU.
OTHomieHue.
Jlenenue B JaHHOM

CpaBHMBATBH U YNOPSIA0YUBATH IpOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IPOOEH.

IlpeacraBasiTh AeCATUYHBIC APOOH B BUAC OOBIKHOBEHHBIX
JpoOeli 1 OOBIKHOBEHHBIC B BUJIE JCCATUYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHbIE MPEACTABJIEHUA IPOOHBIX YKHCEN MPU UX
CpaBHEHUH, NMPHU BbIUUCIeHUsIX. Ucnoab30BaTh JECATUUHbBIC
JpoOu Mpu MpeoOpa3oBaHUM BEIMYUH B METPUUYECKOM
CUCTEME Mep.

BeinonHaTe apudgmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH U JICCITHYHBIMHU JAPOOSIMHU.

Bb1uncJiiTh 3HaUCHUS BBIPAXKECHUH, COAEPKAIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOU, BBITIOJIHSITh
npeoOpa3oBaHus Ipobdeii, BLIOMPATh CIOC00, MPUMEHATH
cBoiicTBa apu(METUUECCKUX ACHCTBUM JJIs palliOHATU3auN
BBIUMCJICHU .

CocTaBJsiTh OTHOIICHUS U TTPONOPIIMU, HAXOAUTh
OTHOIIIEHUE BEJIMUMH, JICJIUTh BEJIMUYUHY B JIAHHOM
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OTHOIIICHUH.
Macira0,
MIPOTHOPILIUSL.
[ToHsTHE TIpOLIEHTA.
Brruucnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOIIEHTY.

Penrenne TeKCTOBBIX
3a/1a4, COJICPIKAIINX
JpOOM U MPOLIEHTHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIICHUH.
HaxoauTs 3KCIIEPUMEHTAJBHBIM MYTEM OTHOLIECHUE JJIUHBI
OKPY>XKHOCTH K €€ Juamerpy.

HNuTepnperupoBathb MacmTad Kak OTHOIIICHUE BEIMYHH,
HAXOIUTh MACIITad TUTaHa, KapThl U BRIYUCTSTH PACCTOSHUSA,
UCIIOJIb3ys MacIlTao.

OO0BbACHATH, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI pEUH
CO CJIOBOM «IIPOLIEHT». BbIpamaTh MPOLIEHTHI B APOOSX U
JpoOM B IIPOLIEHTAX, OTHOIIICHHE JIBYX BEJIMYUH B MPOIICHTAX.
BbIuncJIATh TPOUEHT OT YHUCIIA U YUCIIO MO €T0 MPOLEHTY.
OKpyrasTh ApoOu U MPOIEHTHI, HAXOAUTH PUOTMHKCHUS
YHCEIL.

PemiaTs 3agaum Ha 4acTH, MPOLEHTHI, MPOMOPIIUH,

Ha HaXOXJCHHE IPoOu (TIPOIEHTA) OT BETUYMHBI U BETUINHBI
1o e€ apoou (TIPOLIEHTY), APoOH (ITPOLICHTA), KOTOPBIi
COCTABJISIET OJIHA BeNIMYMHA OT apyrov. IIpuBoauTs,
pa3ouparTh, OLIEHUBATDH PA3JIUYHBIE PEIICHUS, 3aIIUCH
pELLIEHUI TEKCTOBBIX 3a/1a4.

N3Biaexats nHGOpMaLKIO U3 TaOIUIl U TUArPaMM,
MHTEPIPETUPOBATh TAOJUYHBIC JaHHBIE,

OIpeessATh HauOOoJIbIlIee U HAUMEHbIIIEe

13 IIPEACTABICHHBIX JAHHBIX

Harnsinnast reomerpus.
Cummerpus

OceBast cumMeTpus.
LenTpanbHas
CUMMETpHUSL.

Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300pakKaTh
OT PYKH, CTPOUTH C TIOMOUIbI0O HHCTPYMEHTOB (PUTYpyY
(OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, TPIMOYTOJIbHUK,
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[TocTpoenne
CUMMETPUYHBIX
buryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUSI».
CummeTtpusi

B [IPOCTPAHCTBE

OKPY>KHOCTbH ), CHMMETPUUYHYIO TAaHHOW OTHOCUTEIHHO
IIPSAMOM, TOYKHU.

HaxonuTh npuMepbl CHMMETPUU B OKPYXKAIOIIIEM MUDE.
MonenaupoBarthb u3 6ymaru ase GUrypbl, CAMMETPUUHbBIE
OTHOCUTEIBHO MPSIMOM; KOHCTPYHPOBATh T'€OMETPUUECKHE
KOH(UTYpaIH, UCTIOJIb3YS CBOWCTBO CHMMETPHUH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh cBOMCTBA U3YYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETpPHEN, UCTIONB3Ys IKCIIEPUMEHT, HaOII0CHHE,
MOJICTTMPOBAHHE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKICHUS O CAHMMETPHH (PUTYD

BoipakeHust ¢ OykBaMu

[Tpumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKEHUU U
IIPEJIOKEHUN.
bykBeHHbIE
BBIPAKECHUS U

YU CIIOBBIE
ITOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0XJICHHE
HENU3BECTHOI'O

Hcnonb3oBaTh OyKBbI 1711 0003HAYCHHS YHCEIl, TPU 3aITUCH
MaTeMaTUYeCKUX YTBEPKIACHUHN, COCTABIISATh OYKBEHHbBIE
BBIPAXKEHUS 110 YCJIOBHIO 3aa4H.

HccnenoBars HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
HCII0JIb30BaTh OYKBHI JJIS MX 3aIUCH.

BoruncasiTh 4ncioBoe 3HaYeHUE OYKBEHHOTO BBIPAKEHUS
MIpY 3aaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh GOPMYJIbI: IEPUMETPA U TUIONMIAIH
MPSIMOYTOJIbHUKA, KBaIpaTa; JJIMHbI OKPY>KHOCTH, TUIOIIAAN
Kpyra; BHINOJHATH BHIYUCIEHHS 110 ’TUM PopMyram.
CocTaBisATh (pOPMYJIbI, BEIPAKAIOIINE 3aBUCUMOCTHA MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIILHOCTh, BPEMsi, 00BEM
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KOMIIOHEHTA. paOOoThI; BHIMOJIHATH BEIYMCIIEHUS 110 3TUM (OpMYyJIaM.
DopmyIibl Haxoauth HEM3BECTHBI KOMIIOHEHT apu(PMETHIECKOTO
JEUCTBUSA
Harssiinas reomerpusi. 14 YeThIpEXYrOJIbHUK, N300pakaTh Ha HETUHOBAHHOM U KJeTYaToi Oymare
@urypsl Ha IIOCKOCTH IIPUMEPBI C UCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYIOJBHUKHU C 3aJaHHBIMU CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IIapaJICIbHBIMU, IIEPIIEHIUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHajeu.
N3mepenue yrios.
Buanr

TPEYr OJIbHUKOB.
[lepumetp
MHOT'OYT'OJIbHHKA.
[Tnomanb Guryps.
dopmyiibl
IIEpUMETPa U
IJIOIIA N
PSAMOYTOJIbHUKA.
[Tpubmmxénnoe
MU3MEPEHUE TUIOIAIN
uryp.
[IpakTrueckas

CTOpPOHAMHU, NPSMBIMU YIIaMH U JIp., PABHOOEIPEHHBIN
TpeyroibHUK. [Ipennarates u 00cy:xaaTh CIOCOOBI,
AJITOPUTMbI ITOCTPOCHUS.

HUccnenoBarh, UCNONb3ys HKCIIEPUMEHT, HAOIIIOICHHE,
MOJICJIMPOBAHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBApPaTa,
pa3duBaTh Ha TPeYrodbHUKH. QOOGOCHOBBIBATH, ONPOBEPTraTh
C IOMOILBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O MPSIMOYTOJIbHHUKE, KBa/IpaTe, PpACI03HABATH BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

HN3mepsATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIbL,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATh YIJIbI;
pacnmo3HaBaTh OCTPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBL.
PacnosnaBarh, H300pakaTb OCTPOYIOJIbHBIN, IPIMO-

YT OJIbHBIN, TYNOYT OJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJbHUKH.

BeruuciasiTh NEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
MHOTOYTOJIbHHKA pa30MeHuEM Ha MPSMOYTOJIbHUKH,
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paborta «ILmomranp Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUUICCKHUE CTUHUIIBI
KpyTa W3MEPEHUS JIJTMHBI U TIOMIATH.

Hcnonb3oBaTh NpUOIMAKEHHOE H3MEPeHHe UIMH U
IJI0IA el Ha KieTdyaTor Oymare, mpuOIMmKEHHOE U3MEPEHUE
JUTHHBI OKPYXKHOCTH, TIOMIAIN Kpyra

[ToyoxuTEIBLHEBIE U 40 [enspie yncia. IIpuBOAMTH NPUMeEPHI UCIIOJIB30BAHUS B PealbHOM KU3HU
OTpHULIATENIbHBIC YHCTIa Mopynb yucna, MOJIOKUTETBHBIX U OTPULIATEIIbHBIX YUCE.
reoMeTpUYECKast N300paxars 11e1ble Ynca, NOJI0KUTEIbHbBIE U
UHTEpIpeTanus OTpHULIATEIIbHBIC YHCTIa TOUKAMU Ha YHUCIIOBOM MIPSIMOH,
MoxyJisi. UucnoBbie HCNOJIB30BATh YUCIIOBYIO MIPSIMYIO /I CPABHEHUS YHCEIL.
MIPOMEKYTKH. IIpuMeHsTH IPaBWJIA CPABHECHUS, YIIOPSIA0YUBATD 1IE/IbIC
ITonoxuTeabHbBIE U YHCIia; HAXOAMTh MOJYJIb YKCIA.
OTpUIATEIIbHBIC @opMyJIMPOBATH MPABWJIA BEIYUCIICHUS C MOJOKUTEIbHBIMU
yucna. CpaBHEHUE Y OTPULIATEIbHBIMU YMCIaMU, HAXOAUTh 3HAYEH U
MIOJIOKATENILHBIX U YUCJIOBBIX BBIPAXKCHUH, COCPIKAIIUX JEHCTBUS
OTPHUIIATEIIbHBIX C TIOJIOKUTEIBHBIMU U OTPUIIATEIBHBIMU YHUCIAMH.
YHCEJl. IIpuMeHSITH CBOMCTBA CITOXKCHUS U YMHOKEHUS
Apudmernueckue JUJIs1 TIpeoOpa3oBaHus CYMM U ITPOU3BEICHUIM
JICUCTBUSI

C IMOJIOXKUTCIIbHBIMU
" OTpHUHATCIIbHBIMU

quCJIaMH.

Pemenue TeKCTOBBIX
3agad
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[IpencraBneHne JaHHBIX

[IpssmMoyroapHas
CHUCTEMa KOOpJUHAT
Ha IJIOCKOCTH.
KoopanHatsl TOUukH
Ha IJIOCKOCTH,
aocrucca u
OpJIMHAaTA.
Cronbuartsie U
KPYTOBbIC
JMarpamMMel.
[IpakTueckas

pabora «Iloctpoenue

JTarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIINX
JTaHHEBIE,
MpeJICTaBICHHBIC

B Ta0IMIAaX U

Ha Juarpammax

OO0BACHATH U MWJLUIKOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAUHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 3aTAaHHBIM KOOpJAMHATaM, HAXOAUTh
KOOPJIMHATBI TOYECK.

Yurarh cTon0uaThie U KPYroBbI€ THArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
nuarpammbl. Ucnosib30BaTh HH(pOPMALUIO,
MpeACTaBICHHYIO B TAaOJIMIIAX, HA JUarpaMMax JJisl pelieHus
TEKCTOBBIX 33/1a4 ¥ 33/1a4 U3 PEAIbHOU KU3HU

Harnsinnas reometpus.
durypsl B MpoCTpaHCTBE

[IpsstMOyTrobHBIN
napajuieJenuIe]I,
KyO, pu3ma,
nupamuja, KOHyc,
UUJTUHIP, 11ap U
cdepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUy, IpU3MYy, HWIKHAP, KOHYC, Iap, H300paaThb UX
OT PYKH, MOEJIUPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u ap. llpuBoauTh NnpuMepbl 0OBEKTOB OKPYKAIOIIET0 MUPA,
UMEOIINX (POPMBbI HA3BAHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTMIO: BEPLINHA, peOPO, TPaHb,
OCHOBAHHE, BBICOTA, PAINYC U AUAMETP, pPa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. IIpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
UUJIMH]Ipa U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsarue 00BnEMa;
CAMHULIBI U3MEPEHUS
o0BpéMa. O0BEM

N3yuarth, UCNoNb3ys IKCIIEPUMEHT, HAaOIOICHIE, N3MEPEHHE,
MOJICJIMPOBAHKE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOWCTBA HAa3BaHHbBIX TN, BHIABJIATH CXOACTBA U
Pa3JIM4uA: MEXAY MUPAMUION U IPU3MON; MEXKITY
HUIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKU Napaienenunena, Kyoa, mpu3Mel,
NUpaMubl, KOHyCa, HIWJIMHAPA; KOHCTPYMPOBATh JaHHBIC
Tena U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH.

CoznaBaTb MoOJeJIM TPOCTPAHCTBEHHBIX puryp (13 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTh HAa MoAesIX: ITUHBI pEOEP MHOTOTPAHHHUKOB,
JTUaMETp IIapa.

BeiBonuts Gpopmyiry 00bEMa NPIMOYTOJIBHOTO

PSIMOYTOJILHOT O napasuiesienuIesa.
napassieenurena, Boruncasath no popmysaam: 00bEM NPIMOYTOIHHOTO
Ky0a, hopmyIsl napasseNenuresia, Kyoa; uCroib30BaTh €IUHUIIBI U3MEPEHUS
00BEMa 00BbEMA; BBIYMCAATH O0BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
napaJjIesieNUuIeI0B; pelaTh 33241 ¢ PEATbHBIMU JJAHHBIMU
[ToBTOpenue, o6o0IIEHHE, 20 [loBTOpEHUME BouI4ucasTh 3Ha4EHUS BBIPAXKEHUN, COAECPIKALLNX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
00001IeHNE U
CHCTEMAaTH3aIUs
3HaHUH

HATypaJibHbIC, LIEJbIC, OJIOKUTEIBHBIE U OTPULIATEIIbHBIE
qucia, 0OBIKHOBEHHBIE U ICCATHYHBIC APOOH, BBHITTOHATH
peoOpa30BaHUs YUCEN U BHIPAKEHUM.

Br10upaTh ciocod cpaBHEHUS YHCEIl, BHIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUCCKUX JICUCTBUM

JUISL pAlMOHAIM3ALIUU BBIYUCIICHU .
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PemiaTe 3a1aum 13 peanbHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKre 3HAHUA JJIs PEIICHUS 3a]1a4 U3 APYrUX
MPEIMETOB.

Pemarp 3a1aum pa3HbIMHU CIIOCO0aM U, CPABHUBATD,
BbIOMPATH CNOCOOBI PEILICHUS 331a4u.

OcymecTBJISITH CAMOKOHTPOJIb BBITIOJHSAEMBIX JIEUCTBUH U
CaMONPOBEPKY PE3ysIbTaTa BEIYUCICHUN

OBILIEE KOJIMYECTBO 170
YACOB I10 IIPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJI'EBPA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa siBISI€TCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
OHa 00ecTeurnBaeT M3YUYCHUE IPYTUX NUCIMIUIMH, KaK €CTECTBEHHO-HAY4YHOTrO, TaK H
TYMaHUTApHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAMMO JJIsi MPOJOJKEHHST 00pa30BaHus U
B TIOBCEIHEBHOM >KM3HU. Pa3zBuTHe y 00y4aromuxcsi HAay4YHBIX MpPEICTaBICHUI
O TMPOUCXOXKJICHUH M CYIIHOCTH alreOpandecKkux aOCTpakIiuii, Croco0e OTpaKeHUs
MaTEeMaTUYeCKOM HAyKOW SBJIEHHH M MPOIECCOB B MPHUPOAE M OOIIECTBE, pOJIU
MaTEeMaTUYeCKOro MOJAEIMPOBAaHUSI B HAYYHOM TMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GhOpPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUSI M KA4YECTB MBIIUICHHS, HEOOXOIMMBIX
JUTSI afianTallii B COBpEMEHHOM LIU(PpOoBOM ob1iecTBe. M3ydeHue anredpbl ooecrneunBaeT
pa3BUTHE yMEHHsS HaOII0JaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NEUCTBUS UM BbIBOJBI, (QopMyIupoBaTh yTBepkaeHHs. (OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS O0YJarOUIUXCs: OHU HCIOJb3YIOT
JNEYKTUBHBIE W HWHIYKTUBHBIE PACCYXKIEHHS, O00OOIIEHHEe U KOHKPETU3AIMIO,
abctparupoBanue u anayoruro. O0ydeHue anredpe mpenoaaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSATEJIbHON JI€ATEIbHOCTH O0YYaIOIIKXCsl, TOITOMY CaMOCTOATEIbHOE pEIIeHUE
3aJa4 SBJISIETCS pealn3alen 1eITeTbHOCTHOrO MPUHLIUIA 00yYEHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Auredpa» i OCHOBHOTO OOIIETO
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUM:
«Yucna v BBIYUCIEHUD», «AJre0pandecKkue BIpaKeHUs», «Y paBHEHUSI U HEPABEHCTBA,
«Dynkuum». Kaxnmas w3 3TUX COOEPKATEIbHO-METOAUYECKUX JIMHHUM PpPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3AUMOJCUCTBYS C APYTUMU €ro JTUHUSIMU.
B xoxe u3yuenus yuyeOHOro Kypca o0y4yaromuMcest TPUXOAUTCS JIOTUYECKH PACCYXKATh,
UCIIO0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK. B CBA3M ¢ 3TUM B mporpammy
yue0HOTO Kypca «Ayredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3lieJlax MaTeMaTH4yecKoro oOpa3oBaHUsS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYy4YalIUMHCS OCHOB YHHBEPCAJIBHOIO MAaTeMaTHYE€CKOro  SI3bIKA.
ConepkatebHOM U CTPYKTYPHOU OCOOEHHOCTBIO Y4EOHOTO Kypca « Anredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHAN «Huclia U BBIYUCICHUS» CIIY’)KUT OCHOBOM I TAJIbHEWILIETO
U3YYEHUS MATEMAaTHKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYYaAIOIIMXCSA JIOTUYECKOIO
MBIIUIEHUSI, (OPMUPOBAHHIO YMEHHUSI TIOJIb30BAThCS ~ QJITOPUTMAMH, a TaKXKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TOBCEIHEBHOW KU3HMU.
Pa3BuTue MOHATHS O YHUCIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsSl CBS3aHO
C palMOHAIBHBIMU W HUPPANUOHATHHBIMH YHCIIaMH, (POPMUPOBAHHEM TMPEICTABICHUN
O JCHCTBUTEIBHOM YHCIIE. 3aBEpPUIEHUE OCBOEHUS YHUCIOBOM JIMHUM OTHECEHO
K cpeHeMy 0011eMy 00pa30BaHUIO.
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Conepxanue IBYX aireOpandecKux JMHUN — «ANreOpandecKkue BBIPAKCHUS» U
«YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMHPOBAHUIO y OOYYaIOIIUXCS
MaTEeMaTUYECKOr o anrmapara, He00X0AUMOro JUIsl pellIeHus 3a7ad MaTEMaTUKU, CMEXHBIX
IPEIMETOB M MPAKTUKO-OPUEHTUPOBAaHHBIX 3afad. Ha ypoBHE OCHOBHOroO o0OILEro
oOpa3oBaHusl y4eOHBIH Marepuaj TPyNIHPYETCs BOKPYI pallMOHAJIBHBIX BBIPAKEHUIL.
Anrebpa JAeMOHCTpUpYeT 3HAu€HHME MAaTeMaTUKM KakK s3blKa JUIsl [OCTPOEHUS
MaTEMaTUYECKUX MOJIEIIEN, ONMCAHUS MPOLIECCOB U SIBIICHUM pealbHOro Mupa. B 3amaun
oOyuyeHus anre0pe BXOAAT TaKkKe JajbHelllee pa3BUTUE AITOPUTMHYECKOTO MBIIILICHUS,
HE0OXO0JIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca HH(OPMATHKH, U OBJIaJICHUE HABBIKAMU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHre CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpa)keHHs, CIOCOOHOCTEN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue (QyHKIMOHAIBHO-TpAQUUECKONW JMHMM HALEJICHO Ha TOJydYeHHE
OOy4aroUIMMHUCS 3HAaHUM O (QYHKIMSIX Kak BaKHEHIIeH MaTeMaTHu4ecKol Mopenu
JUIA OMHCAHUSA U WCCIEOBAaHUSA Pa3HOOOpA3HBIX MPOIECCOB U SIBICHWM B MPHUPOJE U
obmiectBe. M3yueHue martepuana CrOCOOCTBYET Pa3BUTHIO y OOYYalOLIUXCS YMEHUS
UCIIOJb30BaTh PAa3JIMYHbIE BBIPA3UTEIBHBIE CPEACTBA SA3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpaduyecKre, BHOCUT BKJIaJl B (GOPMHUPOBAHUE MPEACTABICHUM O POIU
MAaT€MaTUKH B PA3BUTHH LUBWIN3ALUNA U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHYy B 7—9 Kilaccax mM3y4aeTrcsi yueOHbIN Kypc «Aredpay,
KOTOpBIM BKIIIOYAET CIENYIOLIME OCHOBHBIE pas3ienbl coaepxkaHud: «YHucna u
BBIUMCIICHUS», «ANredpanyeckue BbIPAXKEHUS», «YPAaBHEHUS M HEPABEHCTBAY,
«DYyHKIHW.

OOmiee YMCIO YACOB, PEKOMEHAOBAaHHBIX [UIsI H3y4deHHs yuyeOHOro Kypca
«Anrebpa», — 306 4gacoB: B 7 kimacce — 102 gaca (3 gaca B Heneno), B 8§ Kiacce —
102 yaca (3 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZIEIO).

COJEPXXAHUE OBYUYEHUA

7 KIIACC
Yuciaa 1 BBIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OAHON (POPMBI 3anucu ApoOeH K
npyroi. IloHsATHE panMOHAJIBHOIO YMCIA, 3alMCh, CPABHEHUWE, YIOPSIJAOYMBAHME
pallMOHANBHBIX YHucel. Apudmernyeckue ICHCTBUS C pPAMOHAIBHBIMH YHCIAMH.
Pemenue 3ana4 u3 peaqbHON NPAaKTHUKX HA YacTH, HAa IPOOH.

CreneHb C HarypajbHBIM IIOKa3aTeJeM: OIpEAeNIeHHe, NpeoOpa3oBaHKE
BBIPQKEHUI HAa OCHOBE OIpEAENICHUs, 3amuch OonblIMX yuced. IIpoueHTsl, 3amuch
IPOLIEHTOB B BUZE ApoOM M IpoOM B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 3ajaud Ha
IIPOLICHTBI, PELICHUE 33/1a4 U3 PEAJIbHOU MPAKTUKH.

IIpuMeHeHne NMpU3HAKOB JAEIMMOCTH, Pa3IOKEHHE HAa MHOXKHUTEIM HaTypPaJIbHBIX
Yyucell.

PeanbHble 3aBUCMMOCTH, B TOM YHKCJIE NpsMasi 1 00paTHasi MPONOPLUUOHAIBHOCTH.
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Anredpanyeckue BbIpasKeHUsI

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C TMEpeMeHHOW. JlomycTumble
3Ha4YEHUs NepeMeHHBIX. [IpencraBieHUe 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B BHUJIC
dbopmynbl. Beruucnenus no ¢opmynam. IlpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUU,
TOXKJICCTBEHHO PaBHBIC BhIPAXKCHUS, ITpaBuiia MpeoOpa3oBaHus CYMM M IPOU3BEICHUH,
IpaBujia PACKPBITHS CKOOOK M IIPUBEICHUS TIOI00HBIX CllaraeMbIX.

CBOICTBa CTENEHN C HATYPAJIbHBIM MMOKA3aTEIIEM.

Onnounensl M MHorowieHbl. CreneHb MHorowieHa. CriokeHHe, BBIYUTAHUE,
YMHOXXEHUE MHOTO4YIE€HOB. D@OpMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJapaT CyMMbI U
KBagpar paszHocTu. Dopmyna pa3HOCTH KBaJApaToB. PasnoxkeHWe MHOTOYJICHOB
Ha MHOKHTEIIH.

YpaBHeHUs ¥ HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHHs, TpaBujia MpeoOpa3oBaHUS  ypaBHEHHS,
PaBHOCWJIBHOCTh YPABHEHUM.

JIunelHOe ypaBHEHUE C OJHOM IIEPEMEHHOM, YU CIIO KOPHEU JIMHEWHOTO YPABHEHMS,
pellieHHe JMHEHHbIX YypaBHEHUW. COCTaBIIEHHE YPABHEHUW 110 YCIOBUIO 3aJayH.
Pemenue TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JBYMsl NEepeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH ¢ IBYMs IEpEMEHHbIMU. PellleHne cucteM ypaBHEHH criocoOoM
IIOACTaHOBKHU. [IprMepsl perenus TEKCTOBBIX 3a7a4 C IIOMOIIBI0 CUCTEM YPaBHEHU.

DOyHKUNH

Koopnnnara Touku Ha npsimoil. YnciioBble NpoMeXyTKH. PaccTosiHue Mexay 1ByMst
TOYKaMH KOOPJAWHATHOU MPSAMOM.

[IpsimoyrosibHast cucteMa KoopAauHaT, ocu Ox u Oy. Abcurcca U opArHATa TOUYKH
Ha KOOpPAMHATHOM miIockocTH. [Ipumepsl rpadukos, 3agaHHbIX GopMynamu. UreHue
rpadukoB peanbHbIX 3aBUucuMoctel. [lonsartue @ynkiuu. I'paduk ¢pynkiuu. CpoiicTBa
bynkuuit. Jluneitnas pyunkius, e€ rpaduk. ['padpuk ynkuum y = |x|. I'paduyeckoe
pElIeHUE TMHENHBIX YPABHEHUM U CUCTEM JINHEVMHBIX YPABHEHHM.

8 KIIACC
Yucsia v BBIYMCTICHUSA

KBaapatHsiit kopenb u3 uncia. [lonstue o0 upparmoHaasHOM duciie. JlecsaTuaHbie
NPUOMKEHUST UpPpAllMOHANIbHBIX 4ucesn. CBoilcTBa apru(METHYECKUX KBaJAPAaTHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAKEHUN U BHIYUCICHUSIM.
JIeHCTBUTEIIBHBIC YHUCIIA.

CreneHb ¢ 1eNbIM MoKaszaTeneM U €€ cBorcTBa. CTaHmapTHAs 3aMuch Yucia.

AJureOpanyvecKkue BbIpasKeHUs!
KBanpaTtHblii TpEXUiieH, pa3iokeHue KBAJIPATHOTO TPEXWICHA HA MHOXHTEJIH.
AnrebGpandeckast 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoit npoou. CioxeHue,
BBIYUTAHUE, YMHOXKEHUE, JICTICHUE alreOpandecKux Apodeid. ParmoHanbHbIe BEIpaKEHUS
U UX npeoOpa3oBaHue.

40



denepanbHas pabovast mporpamMa | Matematrka. 5—9 kiaccel (0a30BbIif ypOBEHb)

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢dopMyia KOpHEW KBaJpaTHOTO ypaBHEeHHs. Teopema
Buera. Peuienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM U KBagpaTHbIM. lIpocrenmue
JTpOOHO-pAIIMOHAIBHBIE YPABHEHUS.

I'paduueckass uHTEpmpeTanusi ypaBHEHUH C JBYMS TEPEMEHHBIMU M CHUCTEM
JIMHEVHBIX YPAaBHEHUU C IByMs IEpEMEHHBIMU. [ I[pruMepsl pereHns CuCTeM HEJIMHENHBIX
YPaBHEHUH C IBYMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 anredOpandeckuM CrocoOOM.

UucnoBble HEpaBEHCTBA U HMX CBOWCTBA. HEpaBeHCTBO ¢ OOHOW IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C ONHOW NEpeMEHHOM. CucTEeMBI
JIMHEVHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUNH

[lonsitue Qynxunuu. OOMacTh OmpeneneHuss U MHOXKECTBO 3HAUCHHMHM (PYHKIIUU.
CniocoOnI 3agaHus PyHKIIHM.

I'paduk Ppynkuuu. Yrenue cBoiicTB QpyHKIMU 10 e€ rpaduky. [Ipumeps! rpadukoB
GyHKIHI, OTpaXkaromuX peaibHbIe TPOIECCHI.

@OyHKUIMH, ONUCHIBAIOLIUE IPSIMYIO M O0PATHYIO MPONOPLIMOHAIbHBIE 3aBUCUMOCTH,
ux rpapuxu. Gynxmun y = x%, y = X5, y =V/x, y=|x|. 'pacduueckoe peiieHne ypaBHeHU
Y CUCTEM yYpPaBHEHUM.

9 KNIACC
Yuciia ¥ BBIYMCTICHUA

PaunoHanbHble 4YHMCNa, UPpAlUMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIE
JecSITUUHbIE TpoOu. MHOXECTBO IEHCTBUTENLHBIX YHCEN, NEUCTBUTEIbHBIC YHCIa KaK
OECKOHEUHbIE JAECATHYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENBHBIX YUCE U KOOPAUHATHOU IIPSIMOU.

CpaBHeHue JEUCTBUTEIBHBIX qucell, apudmMeTnyecKue NEUCTBUS
C ICUCTBUTEIBHBIMU YUCIIAMM.

Pa3meppl  OOBEKTOB  OKpYXKaroUIEro  MHpa,  JJIUTEIBHOCTh  NPOLIECCOB
B OKPY>KaIOLIEM MUPE.

[TpuOnm>k€HHOE 3HA4YEHHE BEIMYMHBI, TOYHOCTh MNpuOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olieHKa pe3yabTaToB BIYUCICHUMN.

YpaBHeHUs] U1 HEPABEHCTBA

JIuneliHOe ypaBHeHHE. Penienne ypaBHEHNN, CBOIAIINUXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PellieHne ypaBHEHUW, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPETbEd U YETBEPTOU
CTENEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemenne npoOHO-palmoHaIbHBIX ypaBHEHUM. PeleHne TEKCTOBBIX —3ajad
areOpanyecKuM METOIOM.

VYpaBHeHHE C JBYMsI MEpEeMEHHbBIMU W ero rpaduk. PemeHue cucrteM IBYyX
JIMHEVHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU. Pelienne cucreM IByX ypaBHEHHM, OJTHO
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U3 KOTOPBIX JMHEWHOE, a JApyroe — BTOpPOM cTemeHu. ['paduueckas mHTepmpeTanus
CUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 anredpandeckum CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM MEpPEeMEHHOM. PemeHue cucrem
JMHENHBIX HEPABEHCTB C OFHON nepeMeHHon. KBanpaTHsie HepaBeHCTBa. [ padmueckas
WHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUNH
KBaapatuunas dbynkius, e€ rpaduk u cBoiictsa. [lapaboia, KoopAMHATHI BEPIITUHBI
napadoJibl, 0OCb CHMMETPHUH TapadoJIbL.

I'papuxu dynkumit: y= £x, y= £x+b, y = %, y=x3y=+x y=|x|
Y UX CBOMCTBA.

YuciioBbIe OCIE10BATEIBHOCTH U NP OrPeCcCHH

[lonsiTHE YHMCIIOBOM  IOCJENOBATEIBHOCTH. 3aJaHUE  IIOCJIENOBATEIBLHOCTH
pPEKyppeHTHOU GopMyion U HOpMYIIOi 7-TO YIICHA.

Apudmernueckas U reoMerpuueckas mporpeccud. Dopmynbl n-ro  ujeHa
apu(METUYECKON U TEOMETPUUYECKON MTPOrPECCUil, CYMMBI NIEPBBIX 71 UJICHOB.

N300pakeHre 4IeHOB apu(PMETUUECKON U T€OMETPUUYECKON MPOrpecCUil TOUKAMHU
Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEMHBIM WM OKCIOHEHUUAIBHBIA POCT. CIloKHBIE
IIPOLICHTBI.

IMPEAMETHBIE PE3YJIbTATBI

[IpemmeTHbIe  pe3ydbTaThl ~ OCBOCHHSA  IpOrpaMMbl  ydeOHOro  Kypca
K KOHIly oOyueHus B 7 Kjacce:

Yucaa 1 BBIYMCICHUS

BrinmonHsaTh, coyeTas yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE JEHCTBHS
C pallMOHAIbHBIMHU YUCJIAMU.

HaxoauTtp 3HaueHHs] YMCIOBBIX BBIPQXKEHUN, MPUMEHATH Pa3HOOOpa3HbIe CIIOCOObI
Y NPUEMBI BBIYMCIICHHS 3HAYEHHUI APOOHBIX BBIPAXKEHUM, COJIEpKAIINX OOBIKHOBEHHbBIE
U JCCSITUYHBIC TPOOH.

[lepexomuts OT oxHOW (OPMBI 3amucu YHCceNn K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B 0€CKOHEUHYIO JACCATUYHYIO TpOOBh).

CpaBHUMBATH U yNOPSAOYUBATH PALMOHAJIBLHBIE YUCIIA.

OKpyriATh yucna.

BpINONHATE NPUKHAKY M OLIEHKY pE3yJibTaTa BBIYMCICHHM, OLIEHKY 3HA4YCHUU
YUCJIOBBIX BBIPAXEHUN. BBIMONHATH NEUCTBHS €O CTENEHSMU C HATypajJbHBIMHU
MTOKA3aTEISIMH.

[IpuMeHsATh NPU3HAKU JEIMMOCTH, PA3JIOKEHHE HAa MHOXKUTEIW HATypajbHBIX
YUCEN.
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Pemats mpakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYHH,
MIPOMOPITMOHATILHOCTRIO  BEJIMYWH, IIPOLICHTAMHU, HWHTEPIPETUPOBATh  PE3YJIbTAThI
pelieHus 3a/1ad ¢ y9ETOM OIpaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpPUBACMBbIX
OOBEKTOB.

AJiredpanvecKkue BbIPaKEeHHUS

Hcnonb3oBaTh anreOpanyecKkyrd TEPMUHOJOTHMIO U CHUMBOJMKY, HPUMEHATH €€
B IIPOLIECCE OCBOEHUS y4eOHOr0 MaTepuala.

HaxonuTe 3HaueHWss OyKBEHHBIX BBIPAKEHUW TIPU  3aJaHHBIX 3HAYEHHUSIX
NIEPEMEHHBIX.

BoimonHaTe npeoOpa3oBaHUs LEIOr0 BBIPAXKEHHST B MHOTOWIEH MPUBEICHHEM
NOJOOHBIX CJIara€éMbIX, paCKPbITUEM CKOOOK.

BBINOIHATE YMHOKEHHE OJTHOWJIEHA HA MHOI'OYJIEH U MHOIOYJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBajipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3yIoKEHNE MHOTOWICHOB HA MHOYKUTEIM C IIOMOLIBIO BEIHECEHHUSI
3a CKOOKHM OOIIero MHOXHUTENs, TPYNIUPOBKH CIaraeMblX, MpPUMEHEHUs (HopMyl
COKpALEHHOTO YMHOXXEHUS.

[IpumensTh npeoOpa3oBaHMs MHOTOWIEHOB Ui PEIICHUs pa3iIM4YHbIX 3aj1ad
U3 MAaTEMAaTHKHU, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcrnonp30BaTh  CBOMCTBA  CTEMEHEM C  HATYpPaIbHBIMM  IOKAa3aTEIsIMHU
JUIS IPe0Opa30BaHUs BBIPAKECHUI.

YpaBHeHUA U HEPABECHCTBA

Pemate nuHeliHbIE ypaBHEHHS C OTHON NEPEMEHHOM, MPUMEHSS MPAaBUJIa ITepexoaa
OT MCXOJHOTO YPaBHEHMS K PaBHOCHUIBHOMY eMmy. [IpoBepsTbh, SBISETCA JIM 4YHUCIO
KOPHEM YPAaBHEHHS.

[IpumensaTy rpaduyeckre METONbl MPU PEIICHUH JUHEWHBIX YPaBHEHHM U HX
CUCTEM.

[TonGupate mpuMepsl Map Yncen, SABISIOUINXCSA PEUICHHEM JTUHEHMHOTO YpaBHEHHUS
C IBYMs [IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JMHEHHOrO0 YpaBHEHUS C JByMs
NIEPEMEHHBIMH, MMOIb3YSICh I'Pa(hUKOM, IPUBOAUTH IPUMEPHI PELIECHUS YPABHEHHUS.

Pewrars cuctemsbl 1ByX JIMHEWHBIX YPABHEHUMN C JBYMS IIEPEMEHHBIMU, B TOM YHCIIE
rpauyecKu.

CocTaBisITh U pemaTh JMHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX YPABHEHUU
[0 YCJIOBUIO 3a1a4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu
IIOJIYYEHHBIN Pe3ybTar.

DOyHKUNU

N300paxkaTh Ha KOOPIMHATHOM NOPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJAMHATaM, JY4M, OTpPE3KH, HHTEpBaJbl, 3allUChIBATh YHCJIOBBIE MPOMEXKYTKU
Ha aIreOpanyecKoM s3bIKE.

OTmedarh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAUHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GYHKINH y = |X|.
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OnuceIBaTh ¢ TOMOIIBI0 (YHKITUH U3BECTHBIE 3aBHCHMOCTU MEXKy BEIIMYMHAMU:
CKOPOCTh, BpEMs, pacCTOSHUE, IIEHA, KOJUYECTBO, CTOMMOCTH, MPOW3BOIUTEIHLHOCTD,
BpeMmsi, 00BEM padOTHI.

HaxoauTe 3HaueHune QpyHKIIMM 10 3HAUEHUIO €€ apryMEeHTa.

[Tonumate rTpaduyeckuii Ccrnocod TMpeACTaBICHUS W aHaIM3a WHOOpMaIuy,
U3BJIEKATh M MHTEPIPETUPOBATh MHGOPMAINIO U3 TpadUKOB pEaTbHBIX MPOIIECCOB U
3aBUCUMOCTEHN.

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOyueHus B 8 Kiaacce:

Yucaa 1 BIYUCICHUS

Hcnionp30BaTh HadyalIbHbIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YUCET
JUIsl CpPAaBHEHHUsI, OKPYIJIEHUS U BBIYMCICHUHN, W300paxaTh ACHCTBUTENIbHBIC YHUCIA
TOYKaMU Ha KOOPJUHATHOM MIPSAMOM.

[IpumeHsATh TOHATHE aApPUPMETHIECKOTO KBAJAPATHOTO KOPHSA, HAXOJWThH
KBaJpaTHbIE KOPHU, HCIOJIB3ys TMPU HEOOXOJAMMOCTH KaJbKYyJISTOP, BBIMNOIHATH
npeoOpa3oBaHus BBIPAXKEHUN, COACPKAIIUX KBaJApPAaTHbIE KOPHU, HCIOJIb3Yys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3anMcH OOJBIINX UM MaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX poOeit
u crerneneit uncna 10.

AuiredpanvecKue BbIPAKEeHHUS

[IpuMeHsTh MOHATHE CTENEHU C 1IEJIBIM NTOKA3aTeIeM, BBINOIHATh MpeoOpa3oBaHus
BBIPOKEHUH, CONEPKALIUX CTEIEHH C LIENBIM IT0KA3aTEJIEM.

BbInonHAT  TOXAECTBEHHbIE MpeoOpa3oBaHUsl palMOHAIbHBIX  BBIPAXKECHUN
Ha OCHOBE MPaBWJI JCHCTBUI HaJl MHOTOWICHAMHU U aJlreOpandyecKUMH IpoOsSMU.

PacknanpiBaTh KBagpaTHBIM TPEXUIEH HA MHOXKUTEIH.

[IpumensiTb TpeoOpa3oBaHUs BBIPAKEHUN [UIsI PELICHUS pa3NUYHBIX 3a]ad
Y3 MaTEMaTUKH, CMEXHBIX [IPEIAMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemare nMHENHBIE, KBaApaTHBIE YpPABHEHUS M PALMOHAIBHBIC YPABHEHUS,
CBOJSIINECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C JBYMs [IEPEMEHHBIMH.

[IpoBoaUTE mpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CHCTEM YPABHEHMH, B TOM
yyclie ¢ NpUMEHEHHEM TpaduyuecKkux TMpeAcTaBlieHUul (yCTaHaBIMBAaTh, HMEET JIU
ypaBHEHUE WIN CUCTEMA YPaBHEHUN pELIEHUS], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTs OT coBecHOM (POPMYIHMPOBKHU 3a/1auu K €€ anreOpandeckor Mojesu
C TIOMOILBIO COCTAaBJICHUs YPAaBHEHUS WJIM CUCTEMbl YPABHEHHWM, WHTEPIPETHUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33J1a4M IMOJTYyYECHHBIA PE3YJIIbTAT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUSA, OLIEHKH, PEIIaTh
JIMHEWHbIC HEPAaBEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBbI, JaBaTh rpaduuecKyro
WJUTFOCTPALMIO MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKUNH

[loHuMaTh W HCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHUSI), OMNpPENENATh 3HadeHWe (YHKIMU 1O 3HAYCHUIO
apryMeHTa, OIpeeNiaTh CBOMCTBA PYHKIMHU 110 €€ rpaduKy.

Ctpoutsb rpaguku 3€MEHTapHbIX PYHKIUN BUJIA:

_ ko _ 2 . 3. VX, y = . .
y=_,y=x,y=xy= VX, y= |x|, omuchIBaTH CBOMCTBA YMCIIOBOM (DYHKIIUU
1o e€ rpaduky.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

YucJia 1 BLIYMCTIEHUS

CpaBHUBATh U yNOPAIOYMBATH PALIMOHATIBLHBIC U UPPALMOHAJIBHBIE YHCIIA.

BrimonuaTe apudmMerndeckne IEHCTBUS C PAlMOHAIBLHBIMU YHCIAMH, COYeTas
YCTHBIE W TIHUCBbMEHHBIE MPUEMBI, BBINOJHATH BBIUMCICHUS C HWPpallMOHAIBHBIMU
YHCIAMH.

HaxonuTh 3HaueHUsl CTENEHEW C LEIbIMU IOKAa3aTeIIMA W KOPHEW, BBIYMUCIISITH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasiTb  JEUCTBUTENBHBIC UMCIA, BBINOJHATH NPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIOBBIX BBIPAKECHHUM.

YpaBHeHUA U HEPABECHCTBA

PemaTe nuHElHBIE WM KBaJpaTHbIC YPaBHEHUS, YPABHEHUS, CBOMSIIMECS K HUM,
pocTeiIe TpoOHO-paIlOHAILHBIE YPaBHEHUS.

Pemate cucteMsl IBYX JIMHEWHBIX YPaBHEHUN C JIBYMsI IEPEMEHHBIMU U CUCTEMBI
JIByX YPaBHEHUU, B KOTOPBIX OJTHO YPABHEHHUE HE SBJISIETCS JINHEUHBIM.

Pemate TeKCTOBbIE 3a7jauM AIreOpanyecKuM COoCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUSI UM CUCTEMBI JBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoguTH MPOCTEUIINE UCCIENOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUM, B TOM
Yucjiae ¢ TpUMEHEHHWeM Tpaduueckux mpeacTaBieHnuid (yCTaHABIWBATh, WMEET JIU
ypaBHEHHUE WM CUCTEMa YpPaBHEHUH pelIeHusl, €CIIM UMEET, TO CKOJIbKO, U MTpoYee).

Pewate IMHElHbIE HEPABEHCTBA, KBaJPATHBIE HEPABEHCTBA, N300pakaTh pPelICHUE
HEPABEHCTB HA YUCJIOBOU MPSIMOM, 3alMChIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh pPEUICHUE CUCTEMbl HEPABEHCTB Ha UYMCIOBOU
IIPSAMOM, 3aIIUCHIBATh PELIEHNE C IOMOIIBI0O CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKIMHA
Pacno3naBarp (yHKIIMM HM3y4eHHBIX BHUJOB. [loka3biBaTh CXEMaTHYECKHU
pacrojioKeHHEe Ha KOOPAMHATHOM IUIOCKOCTH TIpadukoB (QyHKIUH Buma: Y = £X,

y=fkx+b, y= f, y=ax?>+bx+c, y= x3, y=+/x, y=|x| B 3aBucHMOcTH

OT 3HaYE€HUN KOIPPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMA.
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Ctpouts W u300pakaTh CXEMAaTUYECKH TpaduKH KBaJpaTHUHBIX (DYHKIUH,
OIMCHIBATH CBOMCTBA KBAAPATUIHBIX (PYHKIIMIA MO UX TpauKam.

Pacno3naBarh KBagpaTHYHy0 (QYHKIHIO 1O (QopMyJe, MNPUBOAUTH TPUMEPHI
KBaJIpATUYHBIX (PYHKIMH U3 pealibHOM KU3HHU, (PU3UKHU, TEOMETPHH.

YucaoBble MOCIeI0BATEIbHOCTH U MPOrPeccuU

Pacno3naBath apudmeTnyeckyr0o U TE€OMETPUYECKYIO MPOTPECCUU MPU Pa3HBIX
criocobax 3a/1aHusl.

BrIMOMHATH BBIYUCICHHS ¢ UCTIOJIb30BaHUEM (OPMYJI N-T'o WieHa apudMeTHIECKOn
Y T€OMETPUUECKOU MPOrPECCUM, CYMMBI IEPBBIX N YICHOB.

N300paxkaTs 4iIeHbI OCIEIOBATEIPHOCTA TOYKAMU Ha KOOPJIUHATHOM TIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEILHOCTSIMU, B TOM YUCIIE
3aJ1a4¥ U3 PeaTbHOM ®KU3HHU (C UCIIOJIb30BAHUEM KAJBbKYJISATOPA, HUPPOBBIX TEXHOIOTHA).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOUXCs
(Tembl) Kypca 4acoB COZICpKaHUE
Yucia 1 BEIYUCICHUS. 25 Ilousitue CucreMaTu3upoBaTh U 000ramaTb 3HAHUS
PamuonanepHBIE YHCIa PaIMOHATILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAThH U YIOPSIA0YUBATH APOOHU, TPCOOPa30BHIBAS
EWCTBUS Py HEOOXOAMMOCTH JCCATUYHBIC TPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciaamu. CpaBHEHHUE,
YIOPSITI0YHMBAHUE
paIMOHAILHBIX YUCEIL.
CreneHp

C HaTYpaJIbHBIM
MMOKAa3aTeJIeM.
Pemenue oCHOBHBIX
3a/a4 Ha ApooH,
TIPOIEHTHI

W3 pealbHOU
IPaKTHUKHU.

[Tpu3Haku 1eIUMMOCTH,
pa3IoKeHUs

Ha MHOKHUTEJIN
HaTypaJbHBIX YUCEIL.

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpyuMeHATH pa3Ho0Opa3HbIe CIIOCOOBI M MPUEMBI
BbIYHCJICHUS 3HAYCHUH IPOOHBIX BbIPAKEHNH,
coJiepxKainiux 0OObIKHOBEHHBIE U JECATUYHBIE JPOOH:
3aMEHATh PU HEOOXOIUMOCTH JACCATUUHYIO TPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUE K popme, Hanbomee yao0HOM I BRIYUCICHUH,
peoOpa30BBIBATH NPOOHBIE BRIPAKEHUS HA YMHOKECHUE U
JIEICHUE IECATUYHBIX APO0eH K JEHCTBUSAM C IETBIMH
YUCTIAMU.

IIpuBoAUTH YHCI0BbIE M OyKBEHHbIE PUMeEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSISI 3HAUCHHUSI
OCHOBAHUS CTEMNEHU U MOKA3aTeNs CTEIEHHN, HAaXOAUTh
3HAYEHUS CTETeHel Buaa a” (a — moboe parmoHaIbHOE
YHUCJI0, 1 — HATypaJbHOE YUCIIO).
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PeanbHbie IMouuMAaThL CMBICIT 3aKUCH OOJIBIIIUX YHUCEI C TOMOIIBIO
3aBucUMOCTH. [Ipsamast | mecsaTUYHBIX IpoOeii u creneHel yncaa 10, npuMeHsITh UX
1 oOpaTHas B PEAIbHBIX CUTYalUSIX.

nporopuuoHanbHOCTH | [IpUMeHSITh MPU3HAKY JEIUMOCTH, PA3JI0KEHUS Ha
MHOXXHUTEIIN HATypaTbHBIX YHCEIL.

PemaTh 3a1a4u Ha 4acTH, TIPOIECHTHI, TPOTIOPIIHH,

Ha HaxOXKJIeHHE ApoOH (MPOIIEHTA) OT BEJIMYHHBI U
BEJIMYUHEI 10 €€ 1poOu (MPOIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTaBJISICT OIHA BETUYMHA OT JIPYTOM.
IIpuBoauTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMHUCH PEIICHUI TEKCTOBBIX 3a71a4.

Pacno3HaBaThb U 00bSICHATH, ONTUPASICh HA ONPEICIICHNUS,
IIPSIMO MPOTIOPITHOHANIBHBIE U 00PATHO MPOIOPIIMOHAEHEIE
3aBUCHUMOCTH MEX/y BEJINYMHAMU;, PUBOAUTH NPUMePbI
ATUX 3aBUCUMOCTEH U3 pealibHOTO MUPA, U3 IPYTUX YIECOHBIX
IPEIMETOB.

PemaTh mpakTHKO-OpUEHTUPOBAHHBIC 3a7]a49H HA JIPOOH,
MPOICHTHI, MPSMYIO U 00paTHYIO ITPOMTOPIIMOHATBLHOCTH,

IPOIIOPLUHU

AnreOpandeckue 27 bykBenHbIe OBuagerp anredpanyecKkoil TEPMUHOJIOTUEN U CUMBOJIMKOM,

BBIPAKCHUS BBIPAKECHUS. NPUMEHSATH €€ B MPOLIeCCe OCBOECHUS yU4eOHOro MaTepuania.
IlepemeHnHbIe. Haxoauth 3HaueHUs1 OyKBEHHBIX BBIPAKEHUHN NIPH 3aJaHHBIX
JlonmycTrmbie 3HAYEHUAX OYKB; BBIIOJIHATH BBIYUCICHUS MO (hOpMYyJiam.
3HA4YCHUS BbINoJHATH peoOpa30BaHus LENOr0 BEIPAKEHHUS
IIEPEMEHHBIX. B MHOT'OYJICH MTPUBEIEHUEM MOJOOHBIX ClIaraeMblX,
DopMyIbL. pacKpbITHEM CKOOOK. BBINOIHATH YMHOKEHUE OHOWIECHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKECHU,
PacKpbITHE CKOOOK U
MIPUBEICHUE

MOJO0OHBIX ClIaraeMbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
IIOKa3aTejIeM.
MHOro41eHsbl.
Cnoxxenue,
BBIYHTAHUE,
YMHOXXCHUE
MHOT'OYJICHOB.
dopmyiibl
COKpAaIIEHHOT O
YMHOXKECHHUSI.
Paznoxenue
MHOT'O4JICHOB
Ha MHOXKHUTEIIN

Ha MHOTOWICH 1 MHOTOWICHAa Ha MHOTOWICH, MPUMEHSTH
dbopMyIbl KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
yTEM BBIHECEHHS 32 CKOOKH OOIIIero MHOXKHUTEII,
npuMeHeHUsT (HOPMYIIBI PA3HOCTH KBaapaToB, (hopmy
COKpAILEHHOI'0 YMHOKECHUSL.

IIpumeHATH TPe0OpPa30BaHNE MHOTOUJICHOB JJISl PEIICHUS
Pa3MYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB,
U3 peajbHON MPAKTHKH.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMaTUKHU

YpaBHEHMS U HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa
npeoOpa3zoBaHUs
YPaBHEHH,
PaBHOCUIIBHOCTD
YPaBHEHUM.
JIuneliHOE ypaBHEHHE

Pemiarb nMHENHOE ypaBHEHHE C OJHOM NIEPEMEHHOM,
NpUMeHs sl MPABUJIA NIEPEX0a OT UCXOIHOTO YPAaBHEHHUS

K paBHOCWJIBHOMY eMy Oosee mpoctoro Bujaa. IpoBepsTs,
ABJISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPABHEHUS.
ITopOupaTe MpuMepHI Map YKCEI, SBISIOIUXCS PEILICHUEM
JIMHEWHOT'O YPABHEHUS C ABYMs IEPEMEHHBIMU.
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C OJTHOM IIEPEMEHHOM,
PEIICHUE JIMHEUHBIX
ypaBHeHuUi. Pemenue
3a/1a4 ¢ MOMOUIBIO
YpaBHCHUM.
JIunenHoe ypaBHEHUE
C IBYMs
NIEPEMEHHBIMU U €TI0
rpa¢puk. Cucrema AByxX
JIMHEWHBIX YpPaBHEHUN
C AByMS
IIEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOMN TIOCKOCTHU TpadUK JMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YACh IPpaduKOM,
NPUBOAUTH NPUMeEPbI PEILIECHUSA YPABHEHHUS.

HaxoauTh pelmieHue CUCTEMBI JBYX JJMHEWHBIX YPaBHEHHUMN
C ABYMS IIEPEMEHHBIMHU.

CocTaBJfATh M peliaTb YPaBHECHUE UJIN CUCTEMY
YPaBHEHHI O YCIOBUIO 337]a4, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 3a/1a4y MOJy4YECHHBIN
pe3yabTaT

KoopaunaTel U rpaduku.
OyHKIIUU

24

Koopaunara Toukn
Ha npsiMou. UucnoBelie
MTPOMEXKYTKHU.
Paccrosiuue mexny
JIBYMS TOUYKAMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrospHas
cUCTEMA KOOPAUHAT
HAa IIJIOCKOCTH.
[Tpumeps! rpaduKoB,
3aJIaHHBIX
dhopmynamu.

MN300paxars HA KOOPIUHATHON NPSIMON TOYKH,
COOTBETCTBYIOILME 33/JaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aMKMCHIBATh UX HA AJIT€OPanyecKoOM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 10
3aJJaHHBIM KOOpPAMHATaM; CTPOUTH IpapUKU HECTOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX (POpMyTIamMu, B TOM YHCTIe

C TIOMOIIBI0 TU(PPOBBIX JTAOOPATOPHTA.

IIpumeHsaTH, H3y4YaTh PeMMYyLIECTBA,
HMHTEPNPEeTHPOBATH I'papUUECKHil crioco0 MpeCTaBICHUS
U aHaJiu3a pa3Ho0Opa3HOM KM3HEHHON HH(POPMALIUH.
OcBanBarhb NoHATUE (YHKIINH, OBJIa/IEBATh

(G YHKUIHMOHAIBHOW TEPMUHOJIOTHEM.

Pacno3naBarp nuHelinyo GpyHkuuwo y = kx + b,
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UYrenue rpagukon
peabHBIX
3aBUCHUMOCTEH.
[Tonsitue GhyHKIUU.
['padux dbyakIUn.
CaoiicTBa (pyHKIUH.
Jluneiinas QyHKIMS.
[Toctpoenue rpaduka
JUHEWHOU (PYHKITUH.

ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHU
kod(puneHToB k u b.

Crpouth rpaduku nuHeitHON QyHKIMU, QyHKIMHA y =] X|.
HUcnoab3oBars uudpoBbie pecypesbl 1 TOCTPOCHUS
rpaduKoB GyHKIIUA U U3yIEHUST UX CBOWCTB.

ITpuBOaAUTE NpUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAJIbHBIX
rpoueccax U siBJICHUAX

['paduk pynxum
y =|x|
[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUME Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATUI YHCeJl, BBIYUCIICHU, TPeoOpa30BaHUI BbIPAKEHUM,
Y METOJOB Kypca pELIEeHUs] YpaBHEHUH.
7 Knacca, 0000IIeHe OcyuiecTBJISITH CAMOKOHTPOJIb BHITIOTHSIEMBIX JICUCTBUN U
3HAHUU CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN, TPeOoOpa30BaHuM,
ITOCTPOEHHUM.
Pemiath 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUSA JIJIs PELICHHs 3a1a4 U3 IPYrux
IIPEAMETOB.
Pemats TeKCTOBBIC 321244, CPABHUBATh, BLIONPATH
CIIOCOOBI pEeLICHUS 33/1a41
OBLIEE KOJIMYECTBO 102
YACOB 110 [TPOTPAMME
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8 KIIACC
HaunmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 yJarOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Hucna v BBIYUCIIEHUS. 15 KBanparHblii KOpEHb DopMyJIMPOBATH ONpPeAeeHUe KBAaIPAaTHOIO KOPHS

KBapaTHbie KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOJTHKCHUS
UPPALIMOHATILHBIX
YHCElL.
JlelicTBUTEIIbHbBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUaa

x> = a.

CaoiicTBa
apruMeTHIECKUX

KBaJIpaTHBIX KOPHEM.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 YKciia, apupMETHIECKOro KBapaTHOIO KOPHS.
IIpuMeHATH Onepanuio U3BJICUYEHUS KBAAPATHOTO KOPHS
U3 YUCIa, MCHOJIb3YSl TP HEOOXOUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIC KOPHU 1EIBIMHA YHCIIAMHU U
JECATUYHBIMU IPOOSMH.

CpaBHMBaThH U yHOPSAOYUBATH PALIMOHAIBHBIE U
UPPALMOHAIBHBIC YNCIIA, 3aIIMCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEW.

HMccienoBaTh ypaBHEHUE X = d, HAXOAUTh TOYHBIE U
npubImxkEHHBIE KOpHU TIpu a@ > ().

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, ITPOBOS
YUCJIOBBIE 3KCIIEPUMEHTBI C UCITOJIb30BAHUEM KAJIBKYJISATOPA
(KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOpHEH; MPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BhIPAKEHUH.
BoIoTHATH MPeo0pa30BaHusl BEIPAXKECHUM, CONEPKALINX
KBaJIpaTHbIE KOPHU. BbIpakaTh nepeMeHHbIe

U3 T€OMETPUYECKUX U PU3NUECKUX (HOPMYIL

BbI4ucasTh 3HaYCHUS BRIPAKECHUM, CONEPKAIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys MPU HEOOXOAUMOCTH
KAJIBKYJISTOP.
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Hcnoab3oBaTh B X0/1€ pEIICHUS 3a/1a4 dJIEMEHTapHBIC
IPEJCTABJIECHUS, CBA3aHHbIE C MPUOIMKEHHBIMY 3HAUEHUAMU
BEJINYUH.

3HAKOMUTBHCSH C HCTOPHEH Pa3BUTHS MaTeMaTUKU

Yucria U BBIYUCIICHUS.
CreneHs ¢ 1eabIM

CreneHs ¢ 1eiabIM
MOKa3aTeJIeM.

DopMyIHpPOBATH ONpe/iesieHre CTEIEHU C IEJIbIM
MOKa3aTeJIeM.

MMOKa3aTEIEM CranpaprHas 3anuch IIpeacraBasaTh 3anMchb OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJIapTHOM BHjie. CPaBHMBATH YKCIIA U BEJINYUHBIL,
Pa3mepsr 00BeKTOB 3aMMCaHHbIE C UCTIOJIb30BaHUEM cTernenu 10.
OKPYKAaIOIIEro MUpa Hcnonb30BaTh 3alIUCh YKCEI B CTAHIAPTHOM BU/JIE
(0T PNIEMEHTapHBIX JUISL BBIPOKEHUS pa3MepOB O0BEKTOB, ITTUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOLIEM MHDE.
10 KOCMUYECKUX DopMyJIHPOBaATh, 3ANIMCHIBATH B CUMBOJINYECKOH opme
00BEKTOB), Y WJUIIOCTPUPOBATH PUMEPaMM CBOKCTBA CTENICHU
JUTUTEIBHOCTD C LIEJIBIM IOKAa3aTeIIEM.
MPOLIECCOB IIpuMeHATH CBOMCTBA CTETICHHU JIJIS1 IPEOOpa30BaHUS
B OKPY’KAIOIIEM MHUPE. | BBIPAXXEHUM, COICPKAIIMNX CTEIICHU C LIEJIBIM MOKa3aTEIEM.
CBolicTBa CTENEHU BbINOHATH AEMCTBUSA C YHCIIAMU, 3aITUCAHHBIMU
C IIeJIBIM TTOKa3aTeJieM | B CTaHJIapTHOM BHjI€ (YMHOXKEHUE, JEIeHUE, BO3BEICHHE
B CTEIICHB)
AnreOpandeckue KBagparnsiii Pacno3HaBaTrh KBaJpaTHbIN TPEXUJIEH, YCTAHABIMBATh
BbIpakeHUs. KBagpaTHbIii TPEXUJIEH. BO3MOXHOCTb €TI0 Pa3JIOKEHUsI HA MHOKUTEIHU.
TPEXUIICH Paznoxenue PackiaabiBaTh Ha MHOMKHMTEIH KBAJIPATHBIN TPEXUICH
KBaJIpaTHOT' O C HEOTPULIATENBHBIM TUCKPUMUHAHTOM
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TpEXUIEHA
Ha MHOXUTEIIN

AnreOpandeckue
BBIPAKCHUSI.
AnreOpandeckast ApoOb

15

AnreGpanueckas
apoOb. JlomycTumele
3HAYCHUS
NEPEMEHHBIX,
BXOJISIINX

B ajreOpanyeckue
BBIPAKEHUS.
OcCHOBHOE CBOMCTBO
anreOpanvyeckou
npobu. CokpaiiieHue
Tpo0ei.

Cnoxenue,
BBIYHMTAHHE,
YMHOXKEHUE U JeJIeHNe
anre0panyecKux
Tpo0ei.
[IpeoOpazoBanue
BBIPAKCHUM,
CoZIepKAIIUX
anredpanveckue
apoou

3anuceiBaTh anredpanyeckue Belpaxxenus. Haxoqurb
001aCTh OnpeAeNeHUs PalliOHAILHOTO BHIPAYKEHUSI.
BbINOJHATH YHCIOBBIE MOACTAHOBKU U BBIYMCIATH
3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJIbKYIISITOpPA.
@ opMyJIUPOBATH OCHOBHOE CBOMCTBO alreOpandecKoit
Jpo0OY U MPUMEHSITh €ro JIJIsl MpeoOpa3oBaHus APOOEH.
BbINoJHATH AeHCTBUSA C AIreOpanyecKUMu ApoOsIMHU.
[TpumensTh peodpa3oBaHuUs BEIPAKEHUH IS pEIICHUS
3a1a4y. Beipaxars nepemMeHHblie U3 Gopmyin (pU3NUECKUX,
F€OMETPUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIWN )
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YpaBHEHHUS U HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarhb KBaJpaTHbIC YPABHEHUS.

KBaznpaTHble ypaBHEHUS ypaBHeHue. HeronHoe | 3anmcbiBaTh (pOpMYJIy KOPHEN KBaIpPaTHOIO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHble YPABHEHHUs — IIOJIHBIC U HEITOJIHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NMpocTeHiIne UCCIAEA0BAHUS KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiats ypaBHeHMs, CBOASIIMECA K KBAAPATHBIM,
Buera. C TIOMOIIIBIO MPe0Opa30BaHUM M 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0urogaTs 1 aHAIM3UPOBATH CBS3b MEXIY KOPHSIMH U
CBOSILIIUXCS kod(dUIIieHTaMu KBaIpaTHOTO YpaBHEHUSI.
K KBQJIPATHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takke o0paTHyIO -
[Ipocreiimme 1poOdHO- | Teopemy, IPUMEHSATH 3TU TEOPEMBI ISl PEILICHUS
panroHaIbHBIE 3a/1a4.
YPAaBHEHHS. PemaTh TeKcTOBBIE 321241 aNTeOpandecKuM CIIOCOOOM:
Pemenne TekCTOBBIX HEPEXOJUTh OT CIIOBECHON (POPMYIIMPOBKH YCIOBUS 3a/1a4U
3a/1a4 ¢ MOMOUIBIO K airedpandeckoi MoJIeiu MyTéM COCTaBJICHUS YPAaBHEHUS;
KBaJPATHBIX penaTe COCTAaBIEHHOE YPaBHEHHE; HHTEPIIPETUPOBATh
YPaBHEHUH pe3yJibTar.

3HAKOMUTBHCH C MCTOPHEH PAa3BUTHUS alNreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneriHoe ypaBHEHUE PacnozHaBaTh JIMHEVHBIE YPABHEHUS C JBYMS

CucreMbl ypaBHEHUI

C IBYMS
MIEPEMEHHBIMHU, €TO
rpaduK, TpUMephbI
pelneHus: ypaBHEHU I
B LIEJIBIX YHCIIAX.
Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUH

IIEPEMEHHBIMM.
Crpouts rpaduky IMHEHHBIX YPaBHEHHM, B TOM YUCIIE
HCNO/Ib3ys UM POBbIE pecypChl.

Pasyinyarth napajuiesibHbIE U IIEPECEKAOIIUECS IIPSAMBIE
110 UX YPaBHECHUAM.

PemiaThb cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMS

IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.
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C IABYMs
[IEPEMEHHBIMU.
[Ipumepsl penieHus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUU C JBYMs
MePEMEHHBIMM.
I'paduueckas
MHTEPOpETAUS
YpPaBHEHUS C ABYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C ABYyMS
[IEPEMEHHBIMU.
Pemenne TekcToBBIX
3a/1a4 C TIOMOUIBIO
CUCTEM YPABHECHUU

Pematp npocreiiiire CuCTeMbI, B KOTOPBIX OJHO

U3 YPaBHEHHU HE SIBIISCTCS JINHEHBIM.

[MpuBoauTs rpaguuecKyr0 MHTEPNPETANUIO PEIICHUS

ypaBHEHHUSI C IBYMs IEPEMEHHBIMU M CUCTEM YpaBHEHUM

C ABYMsI IEPEMEHHBIMHU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKuM CIiocoooM

YpaBHEHHS U HEPABECHCTBA.
HepasencrBa

12

Yucnosble
HEPaBEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHoM
IIEPEMEHHOM.
JIuneiHbie
HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX
pemienne. Cucrtemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIMPOBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MPAMON, TOKA3bIBATD
anreOpanvyecKu.

IIpyMeHSATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3a/1a4.
Pemars nMHEHHBIE HEPABEHCTBA C OJIHOM ITIEPEMEHHOM,
M300paxkaTh pPellleHUE HEPABEHCTBA HA YMCIIOBOUM MPSIMOIA.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, H300paXkaTh
pelIeHre CUCTEMBI HEPABEHCTB HA YHUCIIOBOM ITPAMON
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C OTHOM IIEpEMEHHOM
U UX pELICHUE.
N306paxkenue
pELIEHUs TMHEUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOM
PAMOM

DOyHKINMU.
OCHOBHBIE TTOHITHUSI

[Tonsarue GpyHKIIMH.
O6unacTb onpeneaeHus
1 MHO>KECTBO
3HAYCHUN PYHKIIHH.
CnocoOsbI 3a1aHus
GyHKUIHM.

I'padux pyHKUMM.
CaoiicTBa (hyHKIUH,
X 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh QyHKINOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

BbruucjsATh 3HaYeHus: QyHKIUHN, 3aJaHHBIX (opMyIaMu
(mpu HEOOXOIMMOCTH UCIIOJIB30BaTh KaJIbKYJIATOD);
COCTABJIATH TA0JMIBI 3HAYEHUH () YHKIUU.

CrpouTthb 10 TOYKaM rpaguku QyHKIuH.

OnuckiBaTh CBOMCTBA (YHKLIUHU HA OCHOBE €€
rpauueckoro nNpeacTaBICHUS.

Hcnoab3oBaTh QyHKINOHATBHYIO TEPMHHOJIOTHIO U
CUMBOJIUKY.

HccaenoBarh npumepsl rpauKoB, OTPAKAIOUINX PeaIbHBIC
nporueccsl U aBneHusd. IIpuBoauTs NpuMepsl IPOLECCOB U
SIBJICHUI C 3aJJaHHBIMU CBOMCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHBIE IIPOrPAMMBbI

IUI TOCTPOEHUs TpaduKOB (QYHKIUN U U3yUEHHsI X CBOWCTB

OyHKIINH.
UucnoBbie GyHKITUN

UreHne u moCTpoeHUE
rpadukoB ¢ yHKIIHMA.
[Tpumeps! rpaduxoB

Haxoauth ¢ nomombio rpaguka QyHKIMY 3HAUEHUE OJHOU
13 pacCMaTPUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.
B HecnmoxHBIX ciiyyasx BbIpaKkaTh (pOPMYJ10H 3aBUCUMOCTH
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ynxumi,
OTpAKAIOIIHNX
peaIbHBIE MPOIIECCHI.
DyHKINH,
ONHCHIBAIOIINEC
MPsMYIO U OOPaTHYIO
MPONOPLIMOHATILHBIE
3aBUCHUMOCTH, UX
rpaduku.

I'paduk pyaxIun

y = x°.

OyHKIUU

y=xLy =X,

y =vx, y = |x];
rpadguyeckoe penieHme
YPaBHEHUU U CUCTEM
YpaBHEHUU

MEXKy BETUIMHAMH.
OnuceIBaTh XapakTep U3MEHEHHUS OJTHOW BEJIMYHMHBI

B 3aBUCHMOCTH OT U3MEHEHMUS APYIrOu.

Pacno3naBarh Buibl n3ydaembix GpyHkiuid. [loka3biBaTh
CXeMaTHYeCKH I10J0KEHUE HA KOOPAMHATHOU TUIOCKOCTH
rpadukoB GyHKImiA Buga: y = x%,y = x5, y =vx, y = |x]|.
Hcnoab3oBaTh PyHKIMOHATBLHO-TPaduyecKue
NpeACTABJICHHU U1 PELICHUS U UCCIICAOBAHNs YPABHEHUN U
CUCTEM YPaBHEHHUI.

IIpuMensiTs nudpoBbIe pecypcesbl IS TIOCTPOCHUS
rpaguKoB (yHKIUH

[ToBTOpeHue u 0600I1IeHNE

[ToBTOpEHUE
OCHOBHBIX ITOHSTHH U
METOOB KYpPCOB 7 1 8
KJ1accoB, 000011eHHe
3HAHUM

Bpi10upaTh, NPUMEHSATH, OEHUBATH CIIOCO0bI CPAaBHEHUS
YyHrces, BEIYUCICHUH, TpeoOpa3oBaHuil BEIpAXKEHUHN, PEIICHUS
YpPaBHCHUU.

OcyuiecTBIsITh CAMOKOHTPOJIb BBIIIOJHAEMBIX IEVUCTBUN U
CaMOIIPOBEPKY pe3yiibTaTa BHIYMCIECHUMN, MPEOOpa30BaHUM,
IIOCTPOCHUM.

Pemiathb 321241 U3 peajibHOM JKU3HH, IPUMEHATH
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MAaTCMAaTUYCCKUC 3HAHUS AJId PCHICHUA 3a/lad U3 JPYIrux
IPEIMETOB.

Pemath TeKCTOBBIE 32/1a4U, CPABHUBATH, BLIOMPATh
CIoco0bI pEIICHUS 3aa4u

OBILEE KOJIMUECTBO
YACOB T1IO TTIPOTPAMME

102
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9 KJIACC
HanmenoBanue paznena  |KomuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarOInuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna 1 BEIYUCIICHUS. 9 PanmonaneHbie ynciia, | Pa3BuBarh mpeacTaBjeHHsl O YMCIAX: OT MHOXKECTBA

JlelicTBUTENIbHBIC YKCIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOYKECTBA JICICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCYHBIC U O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
OECKOHEUYHBIC JIEHCTBUTEIILHOIO YHCJIa KaK OSCKOHEYHOM JIECATHYHOMN
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOMKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIENCTBUTEILHBIX HN300paxarh NEHCTBUTEIIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOM MPSMOH.
JICHCTBUTEIIbHBIC 3anucebiBaTh, CPABHUBATH M YIIOPSAA0YNBAThH
yuclia KaK JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInoHATH, cOYeTast YCTHBIE U MUCbMEHHBIE TPUEMBI,
JECATUYIHBIC TPOOH. apupMeTHyecKue IelCTBUS C PAMOHAIBHBIMU YUCIIAMU;
B3anMHO oqHO3HAUHOE | HAXOAMTb 3HAUYCHUS CTECICHEM C IEIbIMHU MOKa3aTeIsIMU U
COOTBETCTBUE MEKIY KOPHEW; BBIYUCJIATH 3HAUCHUS YMCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IMonyuuts npeacraBjieHue 0 3HAUMMOCTH
JIEHCTBUTEIIHbHBIX JIEUCTBUTENILHBIX YUCEN B MPAKTUYECKOMN JEITEIbHOCTH
YHCEI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U A€JIaTh BbIBOAbI O TOUHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHLHOTO YUCIIA PU PEIICHUN
CpaBHeHMe 3a71a4.
JENUCTBUTENILHBIX uncel, | OKPYIrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJHATH
apru(MeTHIECCKHE NMPUKHUIAKY pE3ybTaTa BEIYMCICHUNM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnmxénnoe
3HAYECHUE BEITUYUHBI,
TOYHOCTh
PUOJIMKESHHUS.
OkpyrieHue yuces.
[Ipukuka u oreHka
pE3yIbTaTOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C I/ICTOpHeﬁ Pa3BUTHA MATCMATUKHU

YpaBHEHMS 1 HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEPEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenne ypaBHeHui,
CBOZSIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YpPaBHEHUH,
CBOJAILAXCS

K KBQJIPATHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! pemieHus
YPaBHEHHUU TPEThEN

Y YETBEPTOU CTEIIECHEN

OcBauBartb, 3alI0MHUHATH U IPUMEHSATH rpauyecKue
MeTOAbI IIPU PELIEHUN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTe iMHelHbIC M KBAIPATHbIC YPABHEHMS,
ypaBHEHUs, CBOJSLINECS K HUM, IIPOCTeHne ApoOHO-
palMOHAIbHBIE YPABHEHUS.

IIpennararb BO3MOXXHBIE CITIOCOOBI pEIIEHUSI TEKCTOBBIX
3a71a4, 00CYKAaTh UX U pPelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CIIOCOOaMMU.

3HAKOMHTBHCH C HCTOPHEH Pa3BUTHS MAaTEMAaTUKH

61




®enepanbHas pabouas mporpamMma | MatemaTnka. 5—9 kimaccel (0a30Bblid YPOBECHB)

paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue nqpobHO-
panoHaIbHBIX
YPaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4y areopanyeckum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IByMsI
NIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEpIIpEeTaLUs
CUCTEMBI YpaBHEHUN

C IByMsI ITEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHSATH IPUEMBI PEIICHUS] CUCTEMBI
JIBYX JJMHEHHBIX YPaBHEHUM C BYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
SABJISICTCS JIMHEWHBIM.

Hcnonb3oBaTh QYHKIIMOHABHO-TpadUUECKHEe
MIPE/ICTAaBIICHU JIJIsl pellleHUs1 M UCCJIeJOBAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, pelIaTh UX
aredpandecKuM CrmocoOOM: MePexXoauTh OT CIIOBECHOM
(GOpMYIMPOBKH YCIOBHS 33aJ]a4H K alre0pandeckon Moen
IIyTEM COCTAaBJICHUsI CUCTEMBI YPAaBHEHUN; peliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI1; HHTEPNPETHPOBATH
pe3yJibTar.

3HAKOMUTBHCHA C UCTOPHEH PAa3BUTHUS MATEMATUKHU
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3a/1au anreOpanyecKkum
CocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATH, IOHUMATh, HHTEPIIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinonsaTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuuenHble JUTsl peoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPAaTHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiatb nMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIFOYAIOIINX
CucreMbl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU [IOJIYYEHHBIE PEILICHUS.
IIEPEMEHHON U UX MN300pamxare pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3aIMCHIBATH PEIICHNUE C IIOMOIIBIO
KBagpatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHbIe HEPABEHCTBA, UCIIOJIB3YsI
pELICHHUE. rpaduyueckue npeacTaBICHUs.
['padmueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEpIIpETALNS pPa3IMYHBIX 33724, B TOM YUCJIE TPAKTUKO-
HEPAaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU
OyHKIINH 16 KBagparnunas Pacno3HaBaTh BU/IbI H3ydaeMbIX (DYHKINA;

byukiug, e€ rpadux u
cpoiictBa. [lapaboua,
KOOPJIMHATHI BEPIIHHBI
napaboJibl, OCh

HIIOCTPUPOBATDb CXEMATHYCCKH, 00bACHATDH
PacCIIOJIOKCHUC Ha KOOpHHHaTHOﬁ IIJTOCKOCTH I‘pa(l)I/IKOB

k
GyHKUMA Buga: y = kx,y = kx + b,y = —,y = X%,
x
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CUMMETPHUU N1apaloJIbI.
['paduxu byHKIMNA:

= kx,

= kx + b,

| &=

-

%

= e 2= < = =
I |
PR

y = %%,y =+/x, y = |X| B 3aBUCUMOCTH OT 3HAYEHHUIl
K03((PULIMEHTOB; ONUCHIBATh UX CBOKCTBA.
Pacno3naBarh kBagpatnuHyro QyHKIHIO TI0 popmyIie.
IIpuBoauTH NPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
W3 peaIbHON KU3HU, (PU3UKH, TEOMETPHHU.

BoisaBasTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpaTUYHOM QyHKIMU y = ax’ + bx + c.

CTtpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaIpaTUYHBIX (QYHKIUN, 3aIaHHBIX (POpMYyJlaMu BHIA
y=ax>,y =ax* + q,y = alx + p)>,y = ax* + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUN IS X TOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO

1U(pPOBBIX PECYPCOB

YuciioBble
OCJIEIOBATEIbHOCTH

15

[TonsiTHE yncnoBOU
MOCJIEI0BATEIbHOCTH.
3amanue
MOCJIe1I0BATEIbHOCTH
PEKYPPEHTHOMN
dopmynoi u
dbopMyoit n-ro uneHa.
Apudmernueckas u
reoMeTpuIecKast
IIPOTPECCHUMU.
@opMyIIbl n-TO YJICHA
apruMETHIECCKON 1
reOMETPUYECKON

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUYCHHUS,
CTPOHUTH peyeBble BHICKA3bIBAHMSA C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBI3aHHOU C MOHITHEM
MOCTIeI0BATEIHPHOCTH.

AHaIU3UPOBATH GOPMYITY 7-TO WICHA
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (popmyiTy

U BBIYUCJSATD YJICHBI TIOCIEI0BATEIbHOCTEN, 3aJaHHbBIX
TUMH POPMYITaAMHU.

YcTaHaBIuBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MOCJIEI0BATEIbHOCTH, €CIIM BBITUCAHbI IEPBbIE HECKOJIBKO
€€ YIICHOB.

Pacno3HaBaTh apupMETUUECKYIO U T€OMETPUUECKYIO
IPOTPECCUU MPH Pa3HbIX CIIOCO0AX 3aaHMsL.
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MPOTPECCU, CYMMBI
MIEPBBIX 1 YJICHOB.
N3o0pakeHne 4IeHOB
apruMETHIECKON 1
F€OMETPUYECKOU
MIPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOMN
IIJIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUAIbHBIN
pOCT.

Ci10kHBIE IPOLIEHTHI

Pemarp 3a1auu ¢ ucnonb3oBaHueM (HOpPMYIT 7-TO YJIeHA
apu(METUYECKON U TEOMETPUYECKON MPOrPECCUl, CYMMBI
NEPBBIX 71 YJICHOB.

N300paxath 4jeHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECcCOB U ABJIEHM

U3 pealibHOM KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHNE

B apuU(pMETUYECKON IPOrpeccuu, B reOMETPUUECKON
nporpeccun; n300paxaTb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpaduvecKH.

Pematsb 3aga4u, CBS3aHHBIC C YUCIOBBIMH
MOCTIeIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4U U3 PeaTbHON
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(2TIEKTPOHHBIX TAOJHIL, TPAdUIECKOT0 KABKYIATOpA U T.I1.).
Pemarp 3a1aun Ha CIIOYKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH C HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 06001IEHNE,
CHUCTEMaTH3allis 3HAHUH

18

Yucaa u
BbIUMCJIeHUs (3aIHCh,
CpaBHEHUE, ICUCTBUS
C IeUCTBUTEIbHEIMU
YHCJIaMU, YUCIIOBasI
npsiMasi; IPOLICHTHI,
OTHOIIICHMS,
MIPOMNOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJJMHOKECTBO,
OIlEpALINY HaJ MHOXECTBAMHU; UCIIOJIb30BATh IpapuuecKkoe
MPE/ICTABIIEHNE MHOXKECTB JIJI1 OIUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYrUx
y4€OHBIX TPEMETOB.

AKTYaJIM3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAJILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIIMMOCTh HATypaIbHBIX
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OKpYyTJICHHE,
npuOIMKEHUE,
OIICHKA; peIlIeHUE
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENUMOCTH, LEN0E YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIaPTHBINA BU]T
qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
BbInoJIHATH 1eiCTBUSI, CPABHUBATH U YIIOPSAA04YUBATH

apu(MeTH4eCcKuM YHCIIa, IPEICTABIATh YUCIIA HA KOOPIAUHATHON NIPSIMO,
CrIoco0oM) OKPYIJIATh YHUCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUM.
Pematp TekcTOBBIC 320291 apUPMETUUECKUM CITIOCOOOM.
Pemarp npakTuyeckue 3a1a4u, CoEpKaIUE MPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsl — MPOU3BOAUTEIBHOCTD TPY/A.
Pa30upartsb peanbHbIC )KU3HEHHBIC CUTYAllUH,
(opmMyIHpoOBaTH HX HA A3bIKE MATEMATUKH,
HAXOAUTH PELICHUE, IPUMEHSS MaTEMaTUYECKHU arapar,
HHTEPNPETUPOBATH PE3YNIbTAT
AJireOpaunveckue OnepupoBath NOHATUSIMM: CTEIIEHb C LEIBIM
BBIPaKeHMs nokaszaTesieM, apu(pMeTHnyecKuil KBaIpaTHbII KOPEHbD,
(npeobOpa3oBanue MHOTOYJIeH, anredpandeckas 1poob, TOXKIECTBO.
anreOpanyecKux BbINOTHATH OCHOBHBIE JeHCTBHS: BBIIIOJIHATH PAaCUEThI
BBIPAKEHUH, no opmynam, mpeodpa3oBLIBATH LIEIbIe, APOOHO-
JOITYCTUMBIE palMOHAJIbHBIE BBIPAKEHUS U BBIPAKEHUS C KOPHAMU,
3HAYCHMUS]) pEeaIM30BBIBATH PA3JI0KEHUE MHOTOWJIEHA HA MHOXKHTEIH,

B TOM YHCJIE C UCIIOJIb30BAHUEM (POPMYJT PA3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJUTh
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JIONyCTUMBbIE 3HAUEHHUS [IEPEMEHHBIX JUI JPOOHO-
pauMOHAIbHBIX BBIPAXKEHUN, KOPHEM.

MonesnpoBaTth ¢ TOMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI
U SIBJICHUS

DOyHKIUU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
ynxumi;
rpadudecKoe pereHue
YPaBHEHHUH U UX
CUCTEM)

OnepupoBath noHsiTusimu: QyHKIHs, rpaduk GyHKIINH,
HYJU (YHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJbIIIEE U
HauMeHbIlIee 3HaYeHUS] PYHKIIHH.

AHa/IM3MPOBATh, CPABHUBATH, 00CY:KAaTh CBOWCTBA
GyHKIMH, CTPOMTH UX TpaduKH.

OmnepupoBaTh NOHATHSMM: IIPSIMAsi IPOIIOPLIMOHAIIBHOCTb,
oOpaTHasi IPONOPUUOHAIBHOCTb, TUHEHHAs (PYHKIIHS,
KBajipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpamMKu I ONPEACIIEHUS] CBOWCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX MPEAMETOB U peabHON KU3HU; MOAEJIUPOBATH

C MOMOILBIO IPa)UKOB peasIbHbIE MTPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTH MEXY BEIUYUHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B 7-9 KITIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust kKak OIMH M3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOW MAaTEMAaTUKH, UMEIOLINN
CBOEH 1ENbI0 O0ECHeUYUTh M3yYEHUE CBOMCTB M pa3MepoB (PUTYp, UX OTHOLIEHUH U
B3aMMHOE PACMOJIOXKEHHUE, ONHUPACTCA Ha JIOTUYECKYIO, JO0Ka3aTeNbHYIO JIMHUIO.
[leHHOCTh WU3y4YEHUsS TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
3aKJII0YaeTcs B TOM, UTO OOYYaIOIIMICS Y4YUTCA TPOBOIJUTH JOKa3aTelbHBIC
pacCyKIeHusi, CTPOUTh JIOTMYECKHME YMO3AaKIKOYEHUS, JOKa3blBaTb HUCTUHHBIE
VTBEPXKACHUSI U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PAaCCYKIACHUS
«OT TPOTUBHOTO», OTJINYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIC
YTBEPKIACHUS.

BTopoil LEHHOCTBIO H3Yy4EHHUSI TE€OMETPUM SBIAECTCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KaK MaTeMAaTHYeCKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIINXCA B PeaIbHOM >kM3HU. OOydaromuics JOHKEH HayYUThCS ONPEIECIIUTh
FEOMETPUYECKYI0 (UTypy, ONHKCATh CIOBAMHM JAHHBIA YEPTEX WM PUCYHOK, HAWUTH
IUIONIA/Ib 3€MEJIbHOTO y4YacTKa, pacCYUTaTh HEOOXOAMMYIO IMHY OINTOBOJIOKOHHOTO
kKa0enst unu TpebyeMble pa3Mepbl Trapaka s aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIWTENIbHAS JIMHUS B H3y4eHUM reoMerpuu. llpm pemenun 3amay
MPAKTUYECKOTO XapakTepa O00YyJaroluuics yYUTCS CTPOUTh MATEMaTHYECKUE MOJIETH
pEeaIbHBIX KU3HEHHBIX CUTYAIINIl, TIPOBOAUTH BHIYMCIECHUS U OLCHUBATh aJ€KBATHOCTh
MOJIYYEHHOI'O pe3yibTara.

Kpaithe BaxHO mMOMYEPKUBATL CBSA3M TEOMETPUH C JPYTUMH  Y4€OHBIMU
peIMeTaMH, MOTHBHPOBATh HMCIOJIB30BAaTh OIPEACIICHUS TeOMETpUuueckux (uryp u
MOHATUH, EMOHCTPUPOBATh MPUMEHEHUE MOYICHHBIX YMEHUN B (PU3UKE U TEXHUKE.
OTu cBs3W HamOoJee spko BUAHBI B TeMax «Bekrope», «Tpuronomerpuueckue
COOTHOILIEeHUs», «Metop koopauHaT» U «Teopema [Tudaropar.

VYuebnbiii kypc «['eoMeTpusi» BKIIOYAET CJIEAYIOIMIME OCHOBHBIC pa3Jielibl
conepkanus: «I'eomerpuueckue (Uryphl U KX CBOMCTBaY, «/3MepeHre reoMmeTpuyeckux
BEIIMYUHY», «/leKapTOBBl KOOpAMHATBI HA IIOCKOCTH», «Bekropb», «/IBrkeHus
iockocTw, «IIpeobpa3oBanust mogoous».

OOmiee YKCIO YacoB, PEKOMEHJIOBAaHHBIX JUId HW3Y4YEHHS Y4eOHOro Kypca
«I"'eomerpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B HeIel0), B 8 Kiacce —
68 yacoB (2 Jaca B HefieNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpuble nonstus reomerpun. Touka, npsimas, OTpe3oK, Jiyd. YToi. Buael yrios.
BeprukanbHble U cMmexHbIe yribl. buccekrpuca yria. JlomaHas, MHOTOYIOJIbHUK.
[lapanienbHOCTh M NEPHEHAUKYISIPHOCTD PSMBIX.

Cummerpuunble (urypel. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. lIpumepbl
CUMMETPHUU B OKPYKAIOLIEM MUPE.

OCHOBHBIE TTOCTPOEHHMS C MOMOILBIO TUPKYJIS U JHUHENKHU. TpeyronsHuk. BeicoTa,
MeJuaHa, OMCCEKTpUCa, UX CBOWCTRA.

PaBHOOEAPEHHBIN U PABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpEyroibHUKA.

CBoiicTBa M NPU3HAKK PABHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYr OJIbHUKOB.

CBolicTBa W NpU3HAKKA NapaUienbHbIX NpsAMbIX. CyMma YIJIOB TpPEyroJibHUKA.
Brenrnue yrisl TpeyrojibHHKA.

IIpsmoyrosbHbIE ~ TpeyrosibHUK.  CBOHCTBO ~ MEIMaHbBl  IPSIMOYTOJIBHOTO
TPEYrOJbHUKA, NMPOBEAEHHOW K TMNOTEHYy3e. [Ipu3Haku paBeHCTBA MPAMOYTOIbHBIX
TPEYrOJIbHUKOB. [IpMOYTOIbHBIN TPEYTOIBHUK € yriioM B 30°.

HepaBencrBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOJIbILIEM YIJIE U OOJIBIIEH CTOPOHE TpeYrojbHUKa. [leprnenukymsp
Y HAaKJIOHHAs.

I'eomeTprueckoe MecTo TO4EK. buccekTpuca yria U CepeaAuHHbIA NIEPIEHANUKYIISAP
K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U JTHAMETP, UX CBOKCTBA. B3auMHOE pacmnonokeHue
OKpykHOcTH M mnpsmoil. KacarempHas M cekymas K OKPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAas B yroJjl. BnucaHHast 1 onucaHHasi OKPYKHOCTU TPEYTOJIbHHKA.

8 KUIIACC

YerblpéxyronpHuku. Ilapamnemorpamm, e€ro mnpusHaku M CBOMCTBA. YacTHbIE
Cllydau apaJijiesiorpaMMoB (PSMOYTOJIbHUK, pOMO, KBaIpaT), UX IPU3HAKU U CBOMCTBRA.
Tpaneuusi, paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsMoyronpHas Tpamnemus.

Merton ynBoenus menuansl. LientpansHas cummerpust. Teopema Darneca u Teopema
O MPOMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[TogoOue TpeyroabHukoB, KodGduiment nomodbusa. I[lpusHaku mogO0US
TpeyrojibHUKOB. [IpruMeHeHue moo0us nNpu peleHruy MPaKTUYECKUX 3a/1a4.

CeoiictBa 1omaae reomerpuueckux ¢Guryp. Dopmynel  ans  iomanu
TpEyrojbHUKa, TapauieaorpaMmma, pomba u Tpaneruu. OTHOIICHUE TUIomaaen
O00HBIX UTYP.

Bpruucnenne mmomaned TPEYyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATON
Oymare.
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Teopema Iludaropa. Ilpumenenne Teopembr I[ludaropa mnpu peuieHHH
IIPAKTUYECKUX 3a/]a4.

CuHyc, KOCHMHYC, TaHI'€HC OCTpPOro yIyia MpPSAMOYTOJBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuUroHomeTpuueckue (yHKIUU YIIIOB
B 30°,45° n 60°.

BrincanHble M LIEHTpalbHBIE YIJIbI, YIOJI MEXAY KAacaTelIbHOWM W XOpPIOW. Y TIJIbl
MEXKy XOpAaMHU U CEKYINMH. BrincaHHbIE M ONMMCAaHHBIE YETHIPEXYTOJILHUKH. B3anMHoOe
pacmojyio)keHne ABYyX OKpykHocTei. Kacanme okpyxnocren. O0mue kacareiabHbIE K
JIBYM OKPY>KHOCTSIM.

9 KJTIACC

Cunyc, xkocunyc, tanreic yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOpMYyIbI IPUBENCHUS.

Pemienne TpeyronbHuUKOB. Teopema KOCHMHYCOB M TE€OpeMa CUHYCOB. PelieHue
MPAaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue momoous. [lomoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BENECHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYLIMX, TEOPEMA O KBAAPATE KacaTEIbHOM.

BekTop, nnuHa (MOJyab) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOMOIOXKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALUH
HaJ BEKTopamMu. Pa3znoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel  Bekropa.  CkKalsipHOE  TNPOM3BEIAEHUE  BEKTOPOB, IPUMEHEHUE
JUTSI HAXOXKJICHHUS ITTUH U YIJIOB.

JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTU. YPaBHEHUS IPSIMOM U OKPYKHOCTHU
B KOOpAMHATaxX, IEPECEUYCHUE OKPYKHOCTEH M IPAMBIX. MeETox KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlTMHA OKpYKHOCTH. ['pagycHas u paauaHHas Mepa
yIJia, BBIYUCIIEHUE JUIMH AYT OKpykHOocTel. [lnomane kpyra, cekTopa, CErMeHTa.

JIBMKeHHSI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUU (uryp (31eMeHTapHbIe
npeactanienus). [lapannenbasiil nepenoc. [ToBopor.

IMPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS MpPOrpamMMbl Y4eOHOro Kypca K KOHILY
oOyudeHus B 7 Kiaacce:

Pacnio3naBath u3y4eHHbIE T€OMETPUYECKUE (DUTYpBI, OMPENEIsITh UX B3aUMHOE
pacrojio)keHue, u300pakarb TeOMETPUYECKHe (UTYpPBI, BBIMOIHATH  UYEPTEKH
[0 YCIIOBHIO 3ajauu. M3MepsTh JMHEWHBIE W YIIOBbIE BEJIWYMHBL Pemars 3agauu
Ha BBIUYMCIIEHUE JUIMH OTPE3KOB U BEJINYMH YTJIOB.

Jlenath TpyOyI0 OIIEHKY JUHEWHBIX M YTJIOBBIX BEJIIMYUH MPEIMETOB B pPEaIbHOM
KU3HHM, pa3MEpPOB TMPHUPOJIHBIX OOBEKTOB. Pasznmuarh pasmepbl 3THX OOBEKTOB
10 TTOPSKY BEJTUYUHBI.

70



denepanbHas pabovast mporpamMa | Matematrka. 5—9 kiaccel (0a30BbIif ypOBEHb)

CtpouTth 4yepTeKHU K T€OMETPUUECKUM 3a/1auam.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOIB30BATh TPU3HAKHU U
CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPH PEIICHUH 3a]1a4.

[IpoBOIUTE JIOTMYECKUE PACCYXKICHUS C WCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCs  NMpPU3HAKAMU  PABEHCTBA  IPSAMOYIOJBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJHMaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MNPSMOYrOJBHOIO TPEYTrOJIbHUKA,
B PELLICHUHU T€OMETPUUYECKUX 3a7ay.

OnpenensaTe NapaJieJIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbie oOpa3yer
C HUMH cekymas. Onpenensars napauieIbHOCTh MPSAMBIX C TOMOIIBI0 PaBEHCTBA
PacCTOSTHAM OT TOYEK OJAHOU MPSIMOU 10 TOYEK APYrOd MPsIMOM.

Pemats 3amauu Ha KaeT9aToi Oymare.

[TpoBOINTH BBIUMCICHUS M HAXOAUTh YMCIOBBIC M OyKBEHHBIC 3HAYCHUS YTJIOB
B TEOMETPHUYECKUX 3aJ1a4aX C HCIOJIb30BAHHUEM CYMMBbI YIJIOB TPEYrOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOICTB  yIJI0B, OOpa30BaHHBIX IMpPH TEPECEUECHUU JIBYX
MapajuIeIbHbIX MPAMBIX CEKYIIEH. PelaTh mpakTHYeCKue 3aa4i Ha HaXO0KICHHUE YTIIOB.

Brnanerp mMOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACISTh
OMCCEKTPUCY YTJIa ¥ CEPEIMHHBIN MEPIIEHIUKYIIAP K OTPE3KY KaK TeOMETPHUUECKUE MECTa
TOYEK.

@opMyNnUpPOBaTh OMNPEIACICHUSI OKPYXHOCTH UM Kpyra, XOpAbl W JHaMETpa
OKPY>KHOCTH, TIOJIb30BAThCA KX CBOWCTBAMHU. YMETh IMPUMEHAThH HTH CBOWCTBA
IIPY PELICHHUH 33/1a4.

Brnaners noHATHEM OMMCAHHOW OKOJIO TPEYT OJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ mentp. I[lomp3oBaThcsi pakTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB TPEYTroJbHUKA
MIEPECEKAIOTCS B OTHOM TOYKE, U O TOM, UTO CEPEIUHHBIE MEPIIEHANKYIISAPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Brnanerp mnNoOHATMEM KacaTeIbHOM K OKPYXHOCTH, IIOJIb30BAThCA TEOPEMOM
O MEPIEHINKYJSIPHOCTH KacaTeJIbHOW U painyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonb30BaTbCsl MPOCTEMIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMH, NMOHUMATh HX
MPaKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPHUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYIS U
JIMHEWKH.

[IpeaqmeTHble pe3ynbTaThl OCBOCHMS MPOrpaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce:

PacniozHaBaTth OCHOBHBIE BUJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I0JIb30BATHCS
MX CBOMCTBAMHU MPU PELICHUU F€OMETPUUECKUX 3a7aY.

[IpuMeHsTH CBOMCTBA TOYKU IEpeceYeHUs] MeAuaH TPeyrojbHUKa (LEHTpa Macc)
B PEILICHUY 3a]a4.

Bnaneres moHdaTHEM CpeqHEW JTMHUU TPEYroJIbHUKA W Tpaneluud, MPUMEHATh HX
CBOMCTBA IMpU peUIeHMH reoMerpuuecknx 3anad. [lomp3oBatbea teopemont Paneca
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U TEOpPEMOM O NPONOPLHOHATIBHBIX OTpE3KaxX, NPUMEHATh HUX U1 PpeleHUs
MPAKTUYECKUX 3a7ad.

[IpumeHsTh NpU3HAKK TOA00US TPEYrOoJbHUKOB B PEIIEHUMH T€OMETPHUUYECKHX
3a1ad4.

[Tonb3oBaTbest Teopemoi Iludaropa s pemieHHs TEOMETPUUYECKUX U
npakTuueckux 3agad. CTpouTh MaTeMaTUYECKYIO MOJIENIb B IMPAKTUYECKUX 3aJadax,
CaMOCTOSITEILHO JIeaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

BrageTs NOHATUSAMHU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yriia IpsIMOYT OJbHOTO
TpeyrojibHUKa. [10b30BaThCS STUMM MOHATHUAMU JJIs1 PEIICHUS MPAKTUYECKHUX 3a]1a4.

Beruucnare (pazauyHbIMU  cIIOCOOaMM) IUIONIAAb TPEYrOJbHUKA W IUIOHIAIU
MHOTOYTOJIbHBIX (Uryp (MONb3ysCh, TZI€ HEOOXOAUMO, KaJdbKyIaATOpoM). [IpuMeHsTH
MOJIyYCHHbBIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Bragets NMOHATHUAMM BIIMCAHHOIO M LEHTPAJIBLHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX Yrjax, yriax Mexay XopJaMHu (CEeKyLIMMH) U yrie MeXIy KacaTeJIbHON U
XOpAOU IPH PEHICHUH F'€OMETPUYECKUX 3a1au.

Brnanerp MOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOMICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PEIICHUU 33/1a4.

[IpuMEHATh MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJIEIIN
JUISL  337a4  peajbHOW JKU3HM M MPOBOAWTH COOTBETCTBYIOLIME BBIYMCIICHUS
C TNpPUMEHEHUWEM MNOoJ00HsI W TPUTOHOMETPUM (TOJB3YSACh, TI/€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenmeTHBIE pe3yabTaThl OCBOCHHUSI TMPOTrpaMMbl Y4eOHOro Kypca K KOHITY
oO0yueHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOIUTHh C MX MOMOIIBIO
pa3IMYHBIC JJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHUE MPSAMOYTOJIbHBIX
TPEYTONbHHUKOB»). Haxomuth (¢ MOMOMIBIO KaJbKyasTOpa) MAJIUHBI H  YTJIBI
JUTS HeTAOJIMYHBIX 3HAUCHUH.

[Tomp30BaThCst  (OpMyliaMyd TPHUBENCHHUS W OCHOBHBIM TPHUTOHOMETPUYECKUM
TOXKJIECTBOM  JUISI HAXOXKJICHHWS COOTHOMIEHWH MEXKIYy TPUTOHOMETPUUECCKHUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXKICHHUS Pa3TMIHBIX
AJIEMEHTOB TPEYroJbHUKA («pEelIeHUuEe TPEYTrOJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

Brnagers moHsTHSIMH TNpeoOpa3oBaHUs MOAO0OHS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubix (uryp. Tlomp3oBarbest cBoOMCTBaMU MO00USI TPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIISATH JUTMHBI 1 HAXOIUTH YIJIbl Y TO00HBIX Guryp. [IpuMeHsITh cBOMCTBA TOA00MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAUTH TMPUMEPHI IMOAOOHBIX  (QUTYD
B OKpPYKaIOIIeM MHUPE.

[Tonb30BaThCS TEOpEeMaMHM O TPOM3BEACHHHM OTPE3KOB XOpA, O IPOW3BEIACHHH
OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIbHOM.
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[Tonmp30BaThCsl BEKTOpPAMHU, MMOHUMATh UX TE€OMETPUUECKUI U (PU3MUECKUNl CMBICI,
OPUMEHATh MX B pEHICHUH TE€OMETpUYECKHX M (u3ndeckux 3anad. llpuMeHdaTsh
CKAJIIPHOE IIPOU3BEICHUE BEKTOPOB [UUI HAXOKICHU JUIMH U YIJIOB.

ITonb30BaTbCss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
IrEOMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Bianers NOHATHAMHU ITPAaBUIILHOIO MHOT'OYT'OJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
JIyTA OKPYXHOCTH M PaJWaHHOW MEPBI YIJIa, YMETh BBIUMCIATH IUIOLIAAb KPyra M €ro
yacTed. [I[puMeHATh NOIydeHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

HaxoauTe ocu (M1 HEHTPbI) CUMMETPUH (PUTYp, TPUMEHSTh ABHXKEHUS MIIOCKOCTH
B IIPOCTEUIINX CIydasix.

[IpuMeHATh MOMY4YEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJIEIIN
Ul 3aJad  peaJbHOM JKW3HM W NPOBOAUTH COOTBETCTBYIOIIHWE  BBIYMCIICHUSA
C TMpPUMEHEHHEM TOJ00usS W TPUTOHOMETPUYECKHX (yHKIMI (MOIB3YSICh, Tae
HEO0OXO0IMMO, KaJTbKYIISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(Tembl) Kypca 4acoB COZICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TEOMETPUIECKUE (DUTYPHI U r€OMETPUUYECKHUE Pacno3naBaTh U3ydeHHBIE TEOMETPUIECKUE (DUTYPBI,
UX CBOMCTBA. M3MepeHue OOBEKTHI. onpeaeJsTh UX B3aUMHOE PaCIlOJI0KEHUE, BHINOJIHATH
FeOMETPUYECKUX BEITUYUH MHOroyroJyipHUK, YepTEXK 110 YCIOBUIO 331a4U.
JIOMaHasl. IIpoBoauTh NPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTJIHI.
Pabora

C MIPOCTEUIIUMU
JepTeKaMHu.
HN3Mepenne mTmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

HN3mepsATh JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

Onpenensith «Ha ria3» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

Pemarsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemiarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUYECKUuX QUryp.

IIpoBoauTh KIacCUPUKAIUIO YTIIOB, BLIYUCIATH
JMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HEO0XOAMMBbIE JI0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyroJbHUKU

22

ITonsTHe 0 paBHBIX
TpeyroJIbHUKax U

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).

74




®enepanbHas pabouas mporpamMma | MatemaTnka. 5—9 kimaccel (0a30Bblid YPOBECHB)

MIEPBUYHBIC
MIpE/ICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA

TPEYT OJbHHUKOB.
[Ipu3naku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI
IPSIMOYTOJIEHOT O
TPEYTOJIbHHKA,
MIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOOEeApeHHbIC U
PaBHOCTOPOHHHE
TPEYT OJbHUKH.
IIpusHakuy u cBOMCTBA
PaBHOOEAPEHHOTO
TPEYroJIbHUKA.
Hepasencrsa

B T€OMETPUH.
[IpssMOyTOIBHBIN
TPEYrOJIbHUK C YTJIOM
B 30°

BoiBoauTh criefcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJHPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, IPSIMOYTOJIBHOT0, PAaBHOOCAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIHLHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MEePIEHANKYIISIpa
OTpe3Ka; ePUMETpa TPEYTroJbHUKA.

@ opMyJTHPOBATH CBOWCTBA U MPU3HAKU PAaBHOOCIPEHHOT'O
TPEYroJIbHHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C TTIOMOIIIBIO
HAXO0XICHUS PaBHBIX TPEYTOJHLHUKOB.

IIpuMeHATHL TPU3HAKKN PABEHCTBA IPSIMOYTOJILHBIX
TPEYrOJIbLHUKOB B 3a/1aUax.

Hcnoab3oBaTh MudPOBHIC PECYPCHI AJIS1 HCCJIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMUTBHCA ¢ HCTOPHEH Pa3BUTHS TCOMETPUH
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[lapaienbHbIE IPSAMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH NOHATHE ITAPATIIEIBHBIX MPSMBIX,
CymMMa YIJIOB TPEYIrOJIbHUKA MPSIMBIE, UX CBOMCTBA. | HAXOAUTh IPAKTUYECKUE ITPUMEDPBL.
Hakpecr nexamue, N3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MPH MEPECEUCHUN
COOTBETCTBEHHBIE U napajielbHbIX TpsAMBIX cexkyuien. IIpoBoauTs
OIHOCTOPOHHME YIJIbl, | JAOKa3aTeJbCTBA NAPALICIBHOCTU IBYX MPSIMBIX C IIOMOLIBIO
oOpa3oBaHHbIE YIJI0B, 0Opa30BaHHBIX MPHU MEPECEUECHUHU ITUX MPSMBIX
IIPY MIEPECCUECHUHN TPEThEU MPAMOM.
napajuieIbHbIX BpI4HCASTH CyMMY YIJI0B TPEYTOJIbBHUKA U MHOTOYTOJIbHHKA.
IPSIMBIX CEKYILEH). Haxoauts yncioBbie 1 OyKBEHHbIC 3HAUCHUSI YTIIOB
IIpu3nHax B F€OMETPUUECKHUX 33/1a4axX C UCIIOIb30BAHUEM TEOPEM
[IapaJuIeIbHOCTH O CYMME€ YI'JIOB TPEYI'OJIbHUKA 1 MHOTOYT OJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMHMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUMI
OT TOYEK OJHOMU
MPSAMOM O BTOPOU
MIPSIMOM.
CymmMma yrnos
TPEYT OJIbHUKA.
BHemnue yrist
TPEYrOJIbHUKA
OKpYy>KHOCTb U KpYT. 14 OKpyXHOCTB, XopHa u | DOpMyJTHPOBATH ONpeesIeHHsl. OKPYKHOCTH, XOPbL,
['eomeTpruueckue IUaMETp UX CBOMCTBA. | JUAaMETpa U KacaTelbHOU K OKpyKHOCTH. M3y4aTh ux
[IOCTPOEHHUS KacarenpHas CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEKH.
K OKPY>KHOCTH. HccaenoBarp, B TOM 4KCIIE HCIOJAB3YH HU(PPOBLIE
OKpYy»XHOCTB, pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP

BIIMCaHHAs B YI'OJI.

OKPY>KHOCTH, BIMCAaHHOW B YTOJI; pPABEHCTBO OTPE3KOB
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[TonsaTtue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
MIePIEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpyXHOCTb,
OMMCAaHHAsA OKOJIO
TPEYTrOJIbHUKA.
OKpyXHOCTB,
BIMICAHHAS

B TPEYT OJIbHUK.
IIpocrenimme
3a/1auu

Ha MMOCTPOCHHE

KacaTeIbHBIX.
HUcnoab3zoBarb Metoa ' MT 1151 1oKa3aresbCcTBa TEOPEM

0 MepeceuyeHUH OMCCEKTPHUC YTIIOB TPEYTOJbHHUKA U
CEpPEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouipo I'MT.

OnBJaaeBaTh NOHATHSMH BIIMCAHHON M ONMCAHHOMN
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYHOCTEH.

Pemats OCHOBHBIE 32/1a4M HA MMOCTPOECHME: yIJia, PABHOTO
JTAHHOMY; CEPEANHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
IIPSAMOU, MTPOXOAAIIEN YEPE3 JaHHYIO TOUKY U
NEPHEeHIUKYIIPHON TaHHON NPSIMOiA; OMCCEKTPUCHI JTAHHOTO
yIJ1a; TPEYTOJIbHUKOB

10 Pa3JIMYHbIM 3JIEMEHTAaM.

3HAKOMHUTBHCS ¢ UCTOPUEH PA3BUTHSI TEOMETPUH

[ToBTOpeHue, o6o0IIeHNE 4 [ToBTOpEHUE N Pemiare 3a1a4M Ha NOBTOPEHUE, WILTIOCTPUPYIOLIUE CBSI3U
3HAHUU 00001IeHe OCHOBHBIX | MEXKIY Pa3IMYHBIMU YaCTSIMU Kypca
NOHSATUNA W METOJIOB
Kypca 7 kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10 IIPOIT PAMME
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8 KIIACC
HanmenoBanue pasnena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpEXYrOJIbHUKH 12 [Tapannenorpamm, ero | M300paskaTb 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJbHUKHU PA3HBIX BUJOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJIeHUS: TTapaIeIorpaMmma,
[apajuIeIorpaMMOB PsIMOYTOJIbHUKA, poMOa, KBajpara, Tpamneu, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpaneuuu, NpssMOyTroJIbHOW TPareunH.
pomMO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NPU PeLICHUHU 33124
MIPU3HAKY U CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: MapauiejorpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas u Tparenuu, NpsMoyrojabHON TPaAICIUN.
MPSMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBaTh 11u(poBLIE PECYPCHI ISl UCCIIET0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema dDaneca u ITpoBOAMTH MOCTPOEHUS C TIOMOIIBIO HIUPKYJIIA U JUHEHKHU

O MIPOTIOPITUOHATILHBIX
OTpe3Kax, MOT00HBIC
TPEYrOJIbHUKHU

Teopema

O MPONOPIIMOHATBHBIX
OTpE3Kax.

Cpennsis muHUs
TpEyroJibHUKA.

C UCIOIBb30BaHKe TeopeMbl Daseca U TEOPEMBI

0 MPONOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYrOJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIUHUA.
[IponopuroHanbHbIE
OTpE3KHU.

Lentp macc

B TPEYTOJIbHUKE.
[ToxoGHEBIE
TpeyrojbHukKu. Tpu
npuU3HaKa nogoous
TPEYT OJIbHUKOB.
[Ipumenenune
MOJ00HS

MIpY PEUICHUU
MPaKTUYECKUX 3a]1a4

CBA3b C LIECHTPOM MAcCC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
MEJIMaHbI JEIATCA TOYKON UX IIEPECCUCHUS.

Haxoaurtp nonobHbIe TPEYroJIbHUKM Ha TOTOBBIX YEpTEkKaxX
C YKa3aHMEM COOTBETCTBYIOIIUX MPU3HAKOB M1O100US.
Pematp 3aga4u Ha OJOOHBIE TPEYTOJIBLHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOEHUS YEPTEHKEN U HAXOKICHUS
O0JOOHBIX TPEYrOJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C HCIIOIb30BAHUEM
IPU3HAKOB M10100MUSL.

Jloka3pIBaTh TPU MpU3HAKA 000U TPEYTOJIbHUKOB.
IIpuMeHSATH ITONy4EHHBIE 3HAHUS IPUA PELICHUN
T€OMETPUYECKUX U NTPAKTHYECKUX 3a/1a4.

3HAKOMMTBHCH C HCTOPHEH Pa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
TUIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogoOHBIX puryp

14

CBolicTBa iomaaeun
r€OMETPUUYECKUX
duryp.

DopMyIb

JUISL TIJIOLIAu
TPEYTroJIbHUKA,
napasjenorpaMmma,
TpaIeuu.
Brruucnenue
IUIOIIAJICH CJIOMKHBIX

duryp.

OgJ1aieBaTh NePBUYHBIMH NpeICcTaBJIeHUAMH 00 001Ieit
TEOpHUU IIomaau (Mepsl), GoOpMyJIMpPOBATH CBOMCTBA
TUTOIIA T, BBIICHATH WX HATJIATHBIA CMBICIL.

BeiBoauTh (opMyIIBI MIJIOLIAAN MTApAJLIeIOrpaMma,
TPEYroJbHUKA, TPaneuuu U3 GOpMYyIbl MO TN
NpSAMOYTOJIbHUKA (KBaapara).

BoiBoauTH (YOPMYIIBI TUIOMIAIA BBITTYKIIOTO
YeThIPEXYrObHUKA Yepe3 JUaroHalld U Yroj MEeXy HUMHU.
Haxoauts mnomanu guryp, n300pak€HHBIX Ha KJI€TYaTON
Oymare, HCIOJIB30BATh pa30reHne (PUTypbl HA YaCTH U
JOCTpanuBaHuUE.
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[Tnomanu gpuryp

Ha KJIeT4aTon Oymare.
[Inomaay momo0OHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKaAaHUEM.
Pemenue 3agau

C TIOMOII[BLI0 METO/1a
BCIIOMOT'aTe€ILHOMN
IUIOIIAH

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOIAU JJIsl PELLIEHUS TEOMETPUYECKUX 3a1a4.

HaxoauTthb 1omaau noio0HbIX Guryp.

BbIumcasiTh MIONIAAH Pa3IuYHbIX MHOTOYTOJIBHBIX (QUTYD.
PemaTs 3a1a4u Ha JI0MAb C TPAKTUYECKUM
COZIEpKAaHUEM

Teopema [Iudaropa n
Hayvajga TPUTOHOMETPUU

10

Teopema [ludaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUIECKHUX
GyHKUHA OCTPOro
yriia IpsMOYTOJILHOTO
TPEeyroJibHUKA,
TPUTOHOMETPUYECKHE
COOTHOILIEHUS

B IIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKJIECTBO

JokasbiBaTh TeopeMy [ludaropa, ucnonb3oBarh €€

B IIPAKTUYECKUX BBIUUCICHUSX.

DopMyTHPOBATH OIPENEIICHNS] TPUTOHOMETPUUECKUX
(YHKIUKA OCTPOro yria, NpOBepPSITh UX KOPPEKTHOCTD.
BbIBOIMTBH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYTI'OJIbHOM TPEYTOJIbHUKE.

HccnenoBars COOTHOLIEHUS MEKY CTOPOHAMH B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GpopmMysbl IpUBEICHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO JJII HAXOKICHUS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKLIHUSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOJTydeHHbIE 3HAHUS U YMEHHUS IPU PELLICHUN
NPAKTUYECKUX 3a7ad.

3HAKOMMTBHCH C UCTOPHEN Pa3BUTHS TEOMETPUU
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YTIBI B OKPYKHOCTH. 13 Bnucannsie n DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNS], CBA3aHHBIC
BriucaHHbIE U ONIMCaHHbIE LIEHTpaJIbHBIC YIJIbI, C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPalIbHbBIN yroJl).
YETBIPEX YT OJIbHUKHU. YroJ MeXAy HaxoauTthb BIIMCaHHBIE YIJIbI, ONAPAOIIMECS HA OAHY IYTY,
KacarenbHble KacaTeJIbHOU U BbIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
K OKpyxkHOCTH. Kacanue XOpA oM. yrilax, TEOPEMBI O BIMCAHHOM YETBIPEXYT OJIbHUKE,
OKPYXHOCTEU YTibl MeXIy TEOPEMBI O LIEHTPAIILHOM YTJIE.

XOpZlaMu 1 HccnenoBarhb, B TOM YUCIIE € TOMOIIBIO IIU(POBBIX

CEKYILUMU. PECYpPCOB, BIIMCAHHBIE U OIUCAHHBIE YETHIPEXYTOJIbHUKH,

Brniucanuelie n BBIBOJAMTH UX CBOMCTBA U IIPU3HAKU.

OIMCaHHBIE Hcnonb30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPU PELLICHUHU

YETBIPEXYT OJIbHUKY, 3a1a4

WX IIPU3HAKHU U

CBOMCTBA.

[Ipumenenue sTux

CBOMCTB

IIPU PELLICHUN

reOMETPUYECKUX

3a1ad4.

B3anmHoe

PacCIIOJIOKEHUE JBYX

OKpPY>KHOCTEM, 001111e

KacaTeJIbHBIE.

Kacanue

OKPY>KHOCTEU
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[loBTOpeHue, 006001IeHNE 4 [ToBTOpEHUE PemiaTh 3a1a4M Ha MOBTOPEHUE, WILTIOCTPUPYIOIIUE CBI3H
SHAHUI OCHOBHBIX MOHATUM U | MEX]y pa3IMYHBIMHU YacTSIMU Kypca
METOJIOB KypCOB 7 U 8§
KJ1accoB, 0000IIIeHE
3HAHUU
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KUIIACC
HanmenoBanue paznena | KonuuectBo OcHoOBHOE OcHOBHBIC BUJIBI JISATEIILHOCTH 00 yJaroInuXcs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenne DopMyJIMPOBATH ONPEAEJEeHUA TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U TMPSIMBIX yIJIOB.

Penienre TpeyrojibHUKOB ¢yukmii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c pamuycoM ONMKHCAaHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10LAEH
TeopeMa KOCHHYCOB, C HCITIOJB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, popMyIia MIOMATN YEThIPEXYTOIbLHUKA YEPE3 €T
TPEYTrOJIbHUKOB. JUAroHajJind U YIroJl MCXKIY HI/IMI/I)
[TpakTHyeckoe PemiaTh TpeyroapHUKH.
NpUMEHEHHE PemiaTh npakTU4ecKkue 3a1a4u, CBOASAIINECS
JI0Ka3aHHbIX TEOpPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue momo0usl. 10 [TonsiTue OcBauBaTth NOHAITHE ITPeOoOpPa30BaHUS TTOO0US.

MeTpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 NMpeoOpa30BaHUU
nooowus.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOT00HBIX
duryp.

Teopema

O MPOU3BEICHUU
OTPE3KOB XOP]I,
TeopemMa

HccuenoBarh OTHOLIEHUE TUHEHHBIX 3JIEMEHTOB QUTYD
pu Mpeodpa3oBaHuU MO00US.

HaxonuTs mpumepsl o100 B OKpYXKarolen
JEHCTBUTEIBHOCTH.

BbIBOAMTH METPHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/JI, CEKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U MOJA0OHBIX TPEYTOJbHUKOB.

Pemath reoMeTpuvecKie 3a/1a4u U 33144 U3 PeaTbHON
KHU3HU C HCITIOJIb30BaHNEM MOTOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeJIbHOM.
IIpumenenue

B PEIICHUU
r€OMETPUUYECKUX
3asa4

BekTopsl

12

Omnpenenenune
BEKTOPOB, CI0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHUCJIO.
DuU3NYECKUl U
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Pasnoxenue Bekropa
1o ABYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
ITPOU3BECHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUN (TIEpeMENICHUE) U
dbusnueckuii (cusia) CMBICIBI BEKTOPOB.

3HaTh onpeaeJeHnsi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpPA HA YUCII0, UCCIeI0BATH
TEOMETPUYECKUN U (PU3NIECKUN CMBICIIBI ATHX OTEPaIU.
PemiaTh reoMeTpuyecKue 3aa41 C UCIOJIb30BAHUEM
BEKTOPOB.

PackyiaapiBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BpruncjasTh CymMMy, Pa3HOCTb U CKAUIAPHOE TPOU3BEIACHUE
BEKTOPOB B KOOPJIMHATAX.

IIpruMeHATH CKaJIsIpHOE MPOU3BEICHUE I HAXO0XKICHUS
JUITMH U yTJIOB
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pUMEHEHUE
JUIS1 HAXOKJICHUS
JUIVH U yTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
IIpumeHeHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(737094

I[CKapTOBBI KOOpAHWHATHBI
Ha IIJTOCKOCTHU

JlexapToBbl
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHUE IPSIMON.
YpaBHeHne
OKPY>KHOCTH.
KoopanHnatsl Touek
IepeCceUCHUs
OKPY>KHOCTH U
MIPSIMOM.

Meron koopauHat
IIPU PEILICHUN
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTth MOHATHE NIPSIMOYTOJIBHON CHCTEMBI
KOOpPAMHAT, I€KapTOBBIX KOOPAHHAT TOUYKHU.

BbIBOAUTHL ypaBHEHUE IPSIMOM M OKPYKHOCTH. BbiaeasiTh
IIOJIHBIM KBaJpaT Il HAXOXKIAEHU LIEHTPA U paguyca
OKPY’KHOCTH 110 €€ YPaBHEHUIO.

PemaTs 3a1a4u Ha HaX0KJIEHUE TOYEK NIEPECCUEHUS
IOPSIMBIX U OKPYKHOCTEN € TOMOIIBIO METOJA KOOPAMHAT.
Hcnonb30BaTh CBOWCTBA YIIIOBOTO Kod(duitnenTa mpsmon
IIPU PELICHUH 3a]a4, AJIs1 ONPEAECICHUS PACTIONIOKEHUS
MIPSAMOM.

IIpuMeHsATh KOOPAMHATHI IIPU PELLIEHUH T'€OMETPUYECKHUX U
IIPAKTUYECKUX 3a7ad, JUIsl IOCTPOCHUS MaTeMaTUIECKUX
MOJENeH pealibHbIX 3a71a4 («METOJT KOOPAUHATY).
[Honb30oBaThbest IS MIOCTPOCHUS U UCCIIEIOBAHUN

U (POBBIMH PECYPCAMH.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUH
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKPY>KHOCTH U
[JIOIIAAb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, 1yTH
OKPY>KHOCTH.
Panunannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

DopMyJIMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
I[Monb30BaThCs NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C ITOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJITh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IIpoBoauThs mepexoa OT paAuaHHOW MEPHI yria

K TPaJyCHOM U HAa00OpOT.

OnpeaejasaTs MI0MAAL KPyra.

BoiBoauth opMyiibl (B IpaJlyCHON U paguaHHON Mepe)
IUTSL JJTAH IYT, TUIOIIAIEN CEKTOPOB U CETMEHTOB.
Boruncasite miomanu GuUryp, BKIIOYAIONIMX 3JI€MEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTh muiomaam B 3aa4ax peaabHOU KU3HU

JIBHMKEHUS TJIOCKOCTH

ITonsaTHE O ABM>KEHUH
TJIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PEUICHHUH 33a/1a4

Pa30uparb npuMepsbl, WIUTIOCTPUPYIOIINE MOHITHUS
JBHKCHUSL.

D opMyJIHPOBATH ONPEIEIICHNS AapaLIEIIbHOIO NEPEHOCa,
II0BOPOTa ¥ OCEBOW CUMMETPUU. BBIBOAMTH X CBOWCTBA,
HAXOAMThb HETIOABUKHBIE TOUKH.

HaxoauTtp LeHTpbI 1 OCH CUMMETPHil pocTeHINX QUryp.
IIpuMeHATH NTapauIeNIbHBIM IEPEHOC U CUMMETPUIO IIPU
pELICHNH F€OMETPUYECKHX 3a]1a4 (pa30upaTh NpUMEpHI).
Hcnoab30BaTh 11 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIEC PECYPCHI

[loBTOpeHue, 00001ICHNE,
cHCTeMaTH3aIus 3HaHUU

IToBTOpEeHue
OCHOBHBIX ITOHATHH U

OnepupoBath NOHATUSAMM: QUTYpPA, TOUKA, IpAMasi, yrod,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHBIA U PABHOCTOPOHHUIA
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METOJIOB KypCcOB 7—9
KJ1accoB, 0000IIIeHE
U CUCTEMAaTHU3alus
3HAHUMU.
[Ipocrenmume
r€OMETPUUYECKUE
burypsl u ux
cBorictBa. I3mepenne
r€OMETPUUECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannensHbie 1
MEPIICHAUKYJIIPHbBIC
psIMbIE.
OKpyKXHOCTb U KpYT.
['eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanusle u
OIHICAHHBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
YeThIpEXYrONbHUKH.
Brniucanuele

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCCEeKTpHCa U BHICOTA TPEYT OJIbHUKA, MapajliesIorpaMM,
poMO, IPSAMOYTOJILHUK, KBAJIpaT, Tpamnelus; OKPy>KHOCTb,
KacaresbHas; paBEHCTBO U To100ue Guryp,
TPEYTOJIbHUKOB; MMapAJUICIIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY NPSIMBbIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U MPSAMON; IJINHA, PACCTOSIHUE, BEJINUYWHA YIJIa,
IJI0IA/Ib, IEPUMETD.

Hcnonb3oBaTh (pOPMYJIbI: IEPUMETPA U TUIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOILIAIH KPyTa,
00bEMa MPSIMOYTOJILHOTO Napaslieieunea.
OnepupoBaTh NOHATHUAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; HCMOJIb30BATH 3TH OHATUS JJIs
IIPEACTABJICHUS JAHHBIX U PELICHHUS 3a/1a4, B TOM YHMCIIE

U3 IPYruX Y4€OHBIX MMPEAMETOB.

PemiaTp 3a1a4M Ha MOBTOPEHUE OCHOBHBIX NIOHSATHH,
WJUTFOCTPALIMIO CBSI3€M MEXKY Pa3JIMYHBIMU YaCTSMU Kypca.
BopiOupars MeTox Jyisl pelieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HU
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Y OTMUCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa u
Hayasia
TPUTOHOMETPUH.
Pemenue o0mumx
TPEYT OJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYT'OJIbHUKHU.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmxkenus. [Togooue.
CummMmerpusi.
[Inomane.
Beruucnenue
romaaen. [momanu
MOI00HBIX UTYP.
JlexapToBbl
KOOpJIMHAThI HA
IIJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpemenHoM 1mudpoBOM MUpPE BEpPOSTHOCTh U CTATHCTHUKA MPHOOPETAIOT BCE
OOJNBIITYIO 3HAYUMOCTb, KaK C TOYKH 3PSHHSI MPAKTUIECKUX MPHIIOKEHUH, TaK H UX POIU
B 00pa3oBaHMM, HEOOXOAMMOM KaXKIOMY dYeloBeKy. Bospacraer wucno mpodeccuid,
IpU OBJAJICHUH KOTOPHIMU TpeOyeTcss Xopoimias 0a3oBas MOATOTOBKA B 00JIACTH
BEPOSATHOCTU M CTAaTUCTHUKH, TaKas MOJATOTOBKA BayKHA JIJIsl MPOJOJKEHHsI 00pa30BaHUs U
JUIS YCTICITHOM MPO(eCCHOHAIBHOM Kapbephl.

Kaxx1p1i1 yesnoBek NOCTOSTHHO MPUHUMAET PELIEHUsI HA OCHOBE UMEIOIIUXCS Y HETO
JAHHBIX. A i1 0O0OCHOBAaHHOTO NPHUHSTHSI PEIICHUS] B YCIOBHUSAX HEIOCTAaTKa WIIU
u30bITKa HHPOpMAlUM HEOOXOJMMO B TOM YHCIE XOpoIio chopmMupoBaHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHUE.

HIMeHHO MO3TOMY OCTpPO BCTaja HEOOXOAUMOCTH CPOPMHUPOBATH y OOYUAIOIIHUXCS
(YHKUHMOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIOMIYI0O B ce€0Sl B KAaueCTBE HEOTHEMIIEMOMU
COCTABJISIIONICH YMEHHE BOCHPUHUMATh W KPUTHUECKH aHATM3UPOBATh HH(POPMAIIHIO,
MPECTABICHHYIO B PA3IUYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX
peaJbHBIX MPOLIECCOB U 3aBUCUMOCTEW, MPOM3BOAMUTH MPOCTEHIINE BEPOSITHOCTHBIE
pacu€Thl.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MPUHIIMIIAMUA CcOOpa, aHamu3a |
NPEICTaBICHUS JAHHBIX W3 Pa3IHYHbIX cdep JKU3HH OOIIecTBa W TOCYAapCTBa
npuobmiaer oOyvaromuxcsi K  OOLIECTBEHHbIM HHTepecaMm. V3ydeHue OCHOB
KOMOWHATOPUKH pa3BMBaeT HABBIKM OpraHu3alid Tepedopa W TOACY€Ta dYHCla
BAapUaHTOB, B TOM YHWCJE B MPHUKJIAIHBIX 33a/JadaX. 3HAKOMCTBO C OCHOBaMHU TEOPUHU
rpa¢oB co3MaéT MaTeMaTHuecKuil (QyHAaMEeHT UIsi (OPMHUPOBAHUS KOMIETCHLIUN
B oOnactu uH(popMaTuku U UUPPOBBIX TexHOJOruil. [Ipm M3ydyeHUH CTATUCTUKU U
BEPOSATHOCTH O0OTaIlal0TCS MPEACTaBICHUS OOYYaAIOLIUXCS O COBPEMEHHOM KapTHHE
MHUpa U METOJax €ro hccienoBaHusi, GopMuUpyercs MOHUMAHUE POJIM CTAaTUCTHKHU Kak
MCTOYHHUKA COLIMAJIBHO 3HAYUMOM HH(OpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT O MBIIILJICHUSI.

B cooTBeTcTBUM C JaHHBIMM LIEISIMU B CTPYKType IpOrpaMMbl y4eOHOro Kypca
«BeposTHOCT U CTaTHCTHKa» OCHOBHOT'O OOIIET0 0Opa30BaHUsI BBIEIEHBI CIEIYIOIINE
cofepkarenpHO-MeToanueckue JuHuu: «lIpeacraBienue NaHHBIX W OMUcCAaTEeNbHAs
CTaTUCTUKa», «BeposTHOCTh», «IJIEMEHThl KOMOWHATOPHKNY, «BBenaeHune B Teopuro
rpadoBy.

Conmepxxanne nuuuu «lIpencraBneHne MaHHBIX W OMUCATENIbHAsS CTATUCTHKA
CIIY>)KHT OCHOBOU JJi1 (JOPMUPOBAHKS HABBIKOB pabOTHI ¢ MH(MOpMAIHEH: OT YTEHUS U
UHTEepIpeTaluu HMHPOpPMAlUM, NpPEACTaBIEHHOW B Ta0iMLax, Ha [aMarpamMmax u
rpadpukax, 10 cOOpa, NpPEACTaBICHHUS W aHaIW3a MJaHHBIX C MCIOJIb30BAaHUEM
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CTaTUCTUYECKUX XapaKTePUCTHK CpPEIHMX U paccenBaHus. Pabotas ¢ JgaHHBIMU,
oOydJaroludecs: y4yarcs CUYWTBIBAaTh M HMHTEPIPETUPOBATH JIaHHBIC, BbIJBUIATH,
apryMeHTHPOBATh U KPUTUKOBATH TPOCTEHIITUE TUTIOTE3bI, PAa3MBIILISATH Ha/l (haKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYHUBOCTh, M OLEHHUBAaTh HMX BIUSHUE HA pPacCMaTpUBAEMBbIEC
BEJIMYUHBI U MTPOLIECCHI.

NHTynTHBHOE TMpENCTaBICHUE O CIy4YalHOM W3MEHUYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN W TEHJECHIMNA CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM I W3y4EHUS
TeOpHuH BeposiTHOCTEN. Bosbiioe 3HaUeHEe UMEIOT TPAKTUUECKUE 3a/1aHus, B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMHU BEPOSTHOCTHBIMHU MOJICIISIMHU.

[TonsaTHE BEpOSATHOCTU BBOJUTCS KaK Mepa MpaBaoINoAo0us CIy4ailHOTO COOBITHSI.
[Tpu n3ydeHnn yaeOHOTO Kypca 00y4aromuecs 3HaKOMSITCS ¢ TIPOCTEHIIIMMHI METOAaMHU
BBIYUCJICHUSI BEPOSATHOCTEM B CIy4alHBIX AKCHEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU HCXOAaMU, BEPOATHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIUMHU CTaBUTh U
pemath Oosiee CIOKHBIE 337aui. B ydeOHbBINH Kypc BXOAST HAYaJIbHBIC MTPEICTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapAKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYarolIUXCs
C MHOYKECTBAMU M OCHOBHBIMHU OIIEpallMsIMA HAaJ, MHOYKECTBAMH, PacCMaTPUBAIOTCS
NpUMEpPbl NPUMEHEHUs [JIs1 PEHIeHUs 3a/1ad, a TaKKe HCIOJb30BAHUS B JIPYTrUX
MaTeMaTHYECKUX Kypcax ¥ y4eOHbIX MpeIMeTax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc «BeposSTHOCTh M CTATUCTUKA, B KOTOPBIHA
BXomaT pasnpensl:  «lIpencraBieHue JaHHBIX M OMHUCATENbHAs  CTAaTHUCTHKAY,
«BeposATHOCTBY, «DNeMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoB.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJII HW3Y4YEHHUS Yy4eOHOro Kypca
«BeposaTtHOoCTh U cTatucTUKa», — 102 yaca: B 7 knacce — 34 yaca (1 gac B Hepmento),
B 8 kiacce — 34 yaca (1 yac B Heneno), B 9 knacce — 34 yaca (1 yac B Heelno).

COJEPXXAHUE OBYUYEHUA
7 KIIACC

[IpencraBineHre NaHHBIX B BUAE TaOMUI, AWAarpaMm, rpadukoB. 3amoHEHUE
Ta0JINIl, YTEHUE W TIOCTPOCHUE AUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) W KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoiieccoB. M3BrneyeHne nuHPopMaluu U3 AUATPaAMM U
Ta0JINII, UCTIONH30BAHUE U MHTEPIIPETAIUS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpefaHee apupMETHYEecKoe, MeauaHa, pa3Max,
HanOosbllIee U HAMMEHbIIIee 3HaYeHHsI HAOOpa YMCIIOBBIX JaHHbIX. [Ipumepsl cinydaitHoH
U3MEHYUBOCTH.

CrnyyaliHbIN SKCIIEPUMEHT (OMBIT) U CIydyailHOe cOoObITHE. BEpoATHOCTh U YacToTa.
Posb ManoBeposATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHIA B MIPUPOJIC U B OOIIIECTBE.
Momnera n urpajibHast KOCTb B TEOPUH BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Ctenens BepmmHbL. Ynucno pédep U cymMmapHasi CTETICHb
BepmuH. [Ipencrasnenne o csa3Hoctu rpada. llenu u nuknsl. [Tytu B rpadax. O6xon
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rpada (diepoB nyth). IIpencraBnenue 06 opueHTupoBaHHOM rpade. Pemenue 3amau
C TIOMOIIIbIO rpadoB.

8 KUIIACC

[IpencraBienue JaHHBIX B BUJIE TaOJMII, JUarpamMmm, rpaguKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepaliyi Hal MHOKECTBAMM:
o0beMHeHue, nepecedyeHue, aononHeHue. CBOMCTBa onepanuil HaJl MHOXKECTBaMU:
MIEPEMECTUTENILHOE, COUETATENBHOE, paclpeIesINTENbHOE, BKIIOUeHUs. Mcnonp30Banue
rpauuecKoro MpeACTABICHUS] MHOXECTB JUIsl ONUCAaHUS pEeabHBIX IPOLIECCOB U
SIBJICHUW, IIPU PEILIECHUU 3a/1a4.

MN3mepenne paccenBaHusl JAaHHBIX. Jlucrmepcuss M CTaHOAPTHOE OTKJIOHEHME
YHUCIIOBBIX HA0OpOB. J[narpamma paccemBaHuUsl.

DneMeHTapHbIe COOBITHS ciydaitHoro ombiTa. CiaydaitHble coObITHS. BepostHOCTH
cOObITHI. OMNBITBI ¢ PAaBHOBO3MOXXHBIMHM 3JIEMEHTAapHBIMU COOBITHAMU. ClydailHbINA
BbIOOp. CBsI3b MEXKAY MalOBEPOSITHBIMU U MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU
B IIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoWCTBa JEpPEBBEB: €IUHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BHCSYEU
BEPILUUHBL, CBA3b MEX]Y UYHUCIOM BEpIIMH U yucioMm pédep. IlpaBuno ymHOKeHUs.
Pemenue 3agau ¢ momonibio rpagos.

[IporuBomnonoxHeie coobiTUsA. uarpamma Ditiepa. OObeAMHEHUE U TTEPECEUCHUE
coobiTnii. HecoBMecTHbie coObITHs. DopMysna CIOXKEHUS BEPOSITHOCTEH. Y CIOBHAA
BeposTHOCTh. I[lpaBuno ymHoxenus. HesaBucumble coObiTus. IlpencraBnenue
DKCIEPUMEHTAa B BHUIE JepeBa. PelieHWe 3aJady Ha HAXO0XKICHUE BEPOSTHOCTEN
C TIOMOIIIBIO JIEpEBA CIIYyYaMHOT0 SKCIIEpUMEHTA, AUarpaMm Diliepa.

9 KITIACC

[IpencraBienre MaHHBIX B BHUJE TAOMUIL, AMArpaMm, rpaukoB, MHTEPIpPETAIUSI
NaHHBIX. UTeHHe U MOCTpOeHUE TabIuIl, TuarpaMm, TpauKoB MO PeaTbHbIM JaHHBIM.

IlepectanoBku u (axkropuan. CodyeTaHHs M UYHUCIO COYETaHWW. TpeyrosbHHUK
[Tackans. Pemenue 3ana4 ¢ UCIoIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposATHOCTh. CiyyailHbli  BbIOOP TOYKM M3  (PUIYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH.

Hcnbeitanne. Yenex m Heymada. Cepust MCOBITaHUM 10 nepBoro ycmnexa. Cepus
ucneiTannii bepaymim. BeposTHocTH cOOBITHI B CEpUU UCTIBITaHUI bepHysun.

CnydailHas BeIMYMHA W PpACIpPENENIEHHE BEpPOSATHOCTEW. MaremaTudyeckoe
OXHJaHue U aucrepcud. IIpumepsl MaTeMaTHUeCKOro 0XKUIAAHUS KaK TEOPETUYECKOIro
CPEIHETO 3HA4YCHUs BEIWYMHBI. MareMaTHyecKoe OXKHMIAHUE U JUCIEPCHUS CIy4alHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUI bepHym».

[Tonsitue o 3akoHe OombIMX Yucen. M3MepeHnre BEepoITHOCTEN C TTOMOIIBIO YacTOT.
Ponb u 3HaueHue 3aK0oHa OOJIBIITUX YKUCEN B MPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS MpPOrpamMMbl Y4eOHOTO Kypca K KOHILY
oOyudeHus B 7 Kiaacce:

Yutarb uHOpMaIMIO, NPEACTAaBIECHHYI0 B Ta0auuax, Ha JAMarpaMmmax,
MPE/ICTABIIATH JaHHBIE B BUJIE TAOJIMI], CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOIOYATHIE)
Y KpYrOBBI€) [0 MAaCCUBaM 3Ha4YECHMI.

OnuceIBaTh M MHTEPIPETUPOBATH PEAJIbHBIE YHCIOBBIE JAHHBIE, IIPEICTABICHHBIC
B Ta0JIMIIaX, HA TUarpamMmax, rpadukax.

Hcnonp30BaTh I ONMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKH: CPEIHEE
apu(pMeTnuecKoe, MeiMaHa, HauOoJIbIIEeE U HAMMEHBIIEE 3HAUECHUS, pa3Max.

HmeTs npeacTaBieHye O cllydaliHOW U3MEHYMBOCTH Ha IPUMeEpax LEeH, PU3MUECKUX
BEJIMYMH, AHTPOINOMETPUYECKUX JIaHHBIX, UMETh IPEACTABICHUE O CTATUCTHYECKOM
YCTOUYHUBOCTH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekats u mpeoOpa3oBbIBaTh MH(POPMAIKIO, TIPECTABICHHYIO B BHUJI€ TaOJUII,
nuarpaMm, rpa@uKoB, IPECTaBIATh JaHHBIC B BUJI€ TA0JIUII, AUArpamMmm, rpadukosB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEH: CPETHNX 3HAUCHU I
U Mep paccenBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEHUE).

Haxonuth 9acTOThl YHUCIOBBIX 3HAYEHUM M YacCTOThl COOBITHMH, B TOM YHCIE
0 pe3yJibTaTaM U3MEpeHU 1 HaOIIOACHUH.

HaxoauTh BeposITHOCTH Cly4yalHBIX COOBITUHA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonbs3oBaTh rpaduveckue MOEIU: JAEPEeBO CIy4aHOTO 3KCIEPHUMEHTa,
JarpamMMsbl Ditepa, YMciaoBas mpsimast.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, MOJMHOKECTBO, BBINOJIHATH OIEpalUU
HaJl MHOKECTBaMU: 00bEIMHEHHE, TIEPECCUCHUE, JOMOIHEHHE, TEPEUHUCIISATh FJIEeMEHTHI
MHOJKECTB, IPUMEHSATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduyeckoe MpeCTaBICHUE MHOXKECTB U CBS3€H MEXKIAy HUMHU
JUISL OIIMCaHMS MPOLIECCOB U SIBJICHUW, B TOM YHUCJE IPU PELICHUM 3a4ad U3 APYrux
y4€OHBIX TPEAMETOB U KYPCOB.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS MPOTpPaMMbl Y4eOHOTO Kypca K KOHILY
oOyudeHus B 9 kiaacce:

N3Bnekats u mpeoOpa3oBbIBaTh WHGOPMAIIHMIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHUKAX B BHJE TaONMUIl, auarpaMm, TpaduKoB, TPEICTaBISATH JaHHBIC B BHJIC
Ta0JIHII, TUarpaMm, rpaduKoB.
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Pemate 3amauM  OpraHM30BaHHBIM — NEpeOOpPOM  BapHaHTOB, a  TaKXke
C MCMOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcrionp30BaTh onucaTebHbIE XapaKTEPUCTUKU U1l MACCUBOB YUCIIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHS U MEpBl paCCEUBAHUS.

Haxoauth 4acTOThl 3HAaY€HUH M YacTOThl COOBITHS, B TOM YHCIE MOIb3YSACh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxoauTe BEpOATHOCTH CIIy4ailHBIX COOBITUI B M3yYEHHBIX OINbITAaX, B TOM YHUCIIE
B ONBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSAMH, B CEPHUSIX HCIBITAHUN
JI0 TIEPBOI'0 yCIeXa, B CEPUSX UCIIBITAaHUN bepHymm.

HNmets nipesicraBieHre 0 Cy4aiHOW BEJIMYMHE U O PACTIPENCIICHUN BEPOATHOCTEM.

Nmers mpencraBieHHe O 3aKOoHE OONBLIMX 4YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTU B CJIy4YallHOH H3MEHYMBOCTH M O POJM 3aKOHA OOJBUIMX YHCEN
B IIPUPOJIE U OOIIIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonumuectBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00 y4aromuXCs
(Tembl) Kypca 4acoB
[IpencraBineHne JaHHBIX 7 [IpencraBnenne JaHHBIX OcBauBaTh CrOCOOBI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIUKCJICHUS 110 TAOIUYHBIM
naHHBIM. V3BieueHue u
UHTEpPIpETaIUs TAOJIUYHbBIX
naHHbIX. [IpakTrueckas
pabota « TaGmuub.
I'padpuueckoe
MpeCTaBICHNUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nrarpamm. Urtenue u
MOCTPOEHHUE AUATPAMM.
[Tpumeps! gemorpapudeckux
TUarpamMmM.

[IpakTryeckas padbora
«/InarpamMmbDy

CTaTUCTUYECKUX JTAHHBIX U YUCIOBBIX MACCHBOB
C MIOMOIIBIO TaOJHUII U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JaHHBIX (AeMorpaduyeckue
JaHHbIE, IIPOU3BOJCTBO POMBIIIJIEHHON U
CEJIbCKOX03AMCTBEHHON MPOMYKIIMHU, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

H3yuaTs MeTOIBI paboThI C TAOTUYHBIMU U
rpapuuecKMMU MPeICTaBIEHUSIMH TaHHbBIX

C IOMOUIBIO0 LIU(PPOBBIX PECYPCOB B XO/I€
MPAKTUIECKUX padboT

OmnucarenpbHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apumeTHIecKoe.
Menuana 4uciioBOro Habopa.

OcBanBaTh NOHATHS: YHUCIIOBOI HAOOp, Mepa
HEHTPAIbHON TEHAEHIIUM (MEpa LIEHTPA), B TOM YHUCIIE
cpenHee apudmeTuuecKoe, MeauaHa.
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VY cTOMYNBOCTD METUAHBI.
[TpakTrueckas pabota
«CpenHue 3HauCHUS.
HaunOounplee n HauMeHbIIIEE

3HAYECHUS YHCIOBOro Habopa.

Pasmax

OnuchIBaTh CTATHCTUYECKHUE TAHHBIE C IIOMOIIBIO
cpeaHero apu(pMeTH4ecKoro u Meanansl. Pemats
3a/1a4H.

HN3yyars CBOMCTBA CPEIHUX, B TOM YUCIIE

C MOMOIIBIO IU(PPOBBIX PECYPCOB, B XOAE
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAOOJbIIIEE U HAUMEHbIIIEE
3HAYE€HUS YUCIOBOTO MAacCHUBA, Pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a OMMCaHUs
JAHHBIX B COOTBETCTBUU C IPUPOAON TaHHBIX U
LETSIMHA UCCIIETOBAHUS

CiyyaliHasi U'3MEHYUBOCTD

Cityuaiinasi U3MEHYMBOCTD
(mpumepsi). Yacrora
3HAYEHUU B MaCCUBE
naHHbIX. [ pynmuposka.
I'ucrorpammsi.
[IpakTnueckas padbora
«CrnyyaiiHasi "3BMEHYUBOCTb)»

OcBauBaTh NOHATHSA: YaCTOTAa 3HAUCHUI B MacCHUBE
JIAHHBIX, TPYNIIUPOBKA JAHHBIX, TUCTOTpAMMA.
CtpouTb 1 aHAJU3UPOBATH TUCTOIPAMMBI,
nmoAOUPATH MOAXOAANIMN IIar TPYMIUPOBKHU.
OcBauBaTh rpadudecKre MpeCTaBICHUS Pa3HBIX
BUJIOB CIIY4YaliHOM U3MEHYUBOCTH, B TOM YHUCJIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MIPaKTUYECKON PabOTHI

Benenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3ana4u

¢ nmomoitplo rpada. CteneHpb
(BaJICHTHOCTB) BEPILUHBI.
Yucno pédep u cymmapHas
cTerneHp BepiuH. Llens u

OcBauBaTth NOHATHS: Tpad, BepiinHa rpada, pedpo
rpada, creneHp (BaJIEHTHOCTh BEPIITUHEI), IIETIh U
UK.

OcBauBaTh NOHATHS: TYTh B rpade, SUIEpoB MyTh,
00xoJ rpada, OpUeHTUPOBAHHBIH Tpad.

PemiaTp 3a1a4M Ha IOUCK CYyMMBI CTEIIEHEN BEPIIUH
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uuki. [Tyt B rpade.
[IpencraBnenne o CBA3HOCTU
rpada. O6xox rpada
(9¥IIepOB MYTH).
IIpencraBnenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xoja rpada, Ha TOUCK MyTeH

B OPUCHTUPOBAHHBIX rpadax.

OcBauBaTh croCo0bI NMPEICTABICHUS 3a7a4 U3 Kypca
anreOpbl, FeOMETPUHN, TCOPUH BEPOSITHOCTEH, IPYTHX
IIPEMETOB C TTOMOIIBIO rpadoB (KapThI, CXEMBI,
AJICKTpUYECKUE 1eNH, PYyHKIIMOHATBHBIE
COOTBETCTBUS) Ha IpUMEpPax

BeposiTHOCTh U yacToTa
CIIy4aifHOTO COOBITUS

CityyaliHbIN ONBIT U
Clly4aifHoe COOBbITHE.
BeposiTHOCTB 1 "acToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiectBe. MoHera u
UTpajbHasi KOCTh B TCOPHUH
BEPOATHOCTEMN.
[IpakTrueckas padbora
«Yactora BbINaJCHUs OpIa»

OcBauBaTh MOHATHA: CITYYalHBIN OIBIT U
cilydaitHoe coObITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTH MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOILIECTBE HA BAXKHBIX MPUMEPAX
(aBapuu, HECHACTHBIE CITy4au, 3al[UTa NepCOHATbHON
uH(dopMaIuu, nepeaada JaHHbIX).

M3yuyaTs posp KIIACCHYECKUX BEPOSITHOCTHBIX
Mozenen (MOHeTa, UrpaibHas KOCTh) B TEOPUH
BEPOSATHOCTEMN.

HaoaoaaTs 1 M3y4aThb 4acTOTY COOBITHI B IPOCTBIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IU(POBBIX
PECYPCOB, B XO/I€ MPAKTUYECKOU pabOTHhI

O0o0menue,
CHCTeMaTH3ausI 3HaHUU

[IpencraBnenne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IHoBTOPATH U3y4EHHOE U BHICTPAMBATH CUCTEMY
3HAHUMU.

Pematsb 3a1a4u Ha IPE/ICTaBICHUE U ONTMCAHUE
JTAHHBIX C TTOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:kn1aTh NpUMePHI CIIYIaAHBIX COOBITUIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX
CIIy4ailHBIX COOBITHH, UX POJIU B IPUPOJIC U KUZHU
YeJI0BeKa

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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8 KIIACC
HanmenoBanue paznena |KosmmuecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI IESITEIILHOCTH 00 y4arOInXCs
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBineHne JaHHBIX. IIoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OnucaresnpbHadg CTATUCTUKA.
Crny4daitHasi U3MEHUYHUBOCTb.

Cpeanue uyncioBoro Habopa.

Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne moaenu
TEOPUH BEPOSTHOCTEH:
MOHETa U UTpaJibHasi KOCTh

3HAHUMU.

Pemats 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C TIOMOLIBIO U3YYCHHBIX XaPAKTEPUCTHUK.
PemaTe 3aga4u Ha peACTaBICHUE IPYNIIMPOBAHHBIX
JAHHBIX U ONKMCAHME CIy4alHON U3MEHUYNBOCTH.
PemaTe 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4ailHBIX COOBITHH, 0O0CYXIEHUE IPUMEPOB
CIIy4aillHBIX COOBITHI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIy4alHbIX COOBITHH, UX
POJIM B IPUPOJE U )KU3HU YEIIOBEKA

OnucarenpHas CTATUCTHUKA.
PaccenBanme nanHbBIX

Otknonenus. Jlucnepcust
YHCJIOBOr0 Habopa.
CranaapTHOE OTKIIOHEHUE
YHUCJIOBOro Habopa.
JluarpaMMbl pacceruBaHUs

OcBanBarb NOHSATHS: JUCIICPCHUA U CTAHAAPTHOC
OTKIJIOHCHHC, UCIIOJIIB30BaATh 9TH XaPAKTCPUCTUKHU
IJIs OITMCaHUs paCCCUBAHUS JAHHBIX.

BI)IIIBI/IFaTb runoTe3bl 00 OTCYTCTBHUU WUJIA HAJIMYNU
CBsA3U 110 AuarpamMmam paCCCuBaHHA.

CTpOI/lTb AUuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCS
JaHHBbIM, B TOM YHCJIC C IIOMOIIIBIO KOMIIBIOTCPA
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MHuoXxecTBa

MHO0X€CTBO, HOJMHOXKECTBO.
Onepanuu Hax
MHOXECTBAMHU:
o0ObeAMHEHHE, TIEpEeCceUCHHE,
JIOTIOTHCHHE.

CaoiicTBa onepanuii

HaJT MHOXKECTBaAMU:
IePEMECTUTENHHOE,
CoUeTaTeNbHOE,
pacrpenenuTeNbHOE,
BKJTFOUCHHSI.

['padpuueckoe
MIPEICTABIICHUE

MHOXXECTB

OcBanBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHOKECTBA, MOJIMHOKECTBO.

BbInoJHATH onepanmuu HaJl MHOXKECTBAMU:
00beIMHEHNE, IepeceyeHue, TOMOTHEHNUE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTEIBHOE,
COUYETATEIBbHOE, PACHPEAETUTEIBHOE, BKIIFOUCHHUS.
Hcnonb3oBaTh rpapuueckoe npeacTaBieHue
MHOYKECTB IPU OMKMCAHUM PEATbHBIX IIPOLIECCOB U
SIBJICHUH, TIPU PEILICHUU 33]1a4 U3 IPYTUX Y4eOHBIX
MIPEAMETOB U KYpCOB

BeposATHOCTB CIIy4aiiHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Cny4daitHble COOBITHS.
brmaronpusrtcrByromue
AJIEMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHIA.
OnBITHI C paBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinblil BBIOOD.
[IpakTuyeckas pabora
«OnBITHI

C pPaBHOBO3MOXHBIMU

OcBanBaTh NOHSATHS: JIIEMEHTAapPHOE COOBITHE,
Clly4ailHOoe COOBITHE KaK COBOKYITHOCTh
OJIaroNpUATCTBYIOIINX JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXHbBIE JIEMEHTAPHBIE COOBITHSI.
PemaTe 3a7a4u Ha BBIYUCIICHUE BEPOSATHOCTEN
COOBITUH TIO BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4aiiHOT'O OIIBITA.

Pemiatb 3a1a4M Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITUH B OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTApHBIMHU COOBITUSIMU, B TOM YHCJTIE

C IOMOIIBKO KOMIIBIOTEPA.
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3JIEMEHTAPHBIMHU
COOBITUAMM)

IIpoBoaAUTH U M3YYaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU
(C HCTIOB30BaHUEM MOHET, UTPATBbHBIX KOCTEH,
JIPYrUuX Mojieliel) B X0e IPaKTUIECKON padoThI

Beenenue B Teopuio rpados

HepeBo. CBoiicTBa JiepeBa:
€MHCTBEHHOCTh MYTH,
CYILIECTBOBAHHUE BUCSYEH
BEPIINHBI, CBSA3b MEXKIY
YUCJIOM BEPILHMH U YUCIOM
pEoep. IlpaBuino ymMmHOXKEHUS

OcBauBaTh NOHSITHSA: IEPEBO Kak rpad Oe3 1uKIIa,
BHCAYas BEpUIMHA (JIUCT), BETBb AEPEBA, IIyTh

B JIEPEBE, AUAMETP AEPEBa.

HN3yuyath CBOMCTBA JIEPEBA: CYIIECTBOBAHUE BUCSYECH
BEPIINHBI, €AIMHCTBEHHOCTD ITyTH MEXIY ABYMS
BEPIIMHAMH, CBSI3b MEXY YMCIOM BEPILIUH U YHUCIOM
pEodep.

Pemiarb 3a1a4M Ha TOMCK U IIEPEUHCIICHUE TyTEU

B JIEpPEBE, ONpeNeICHNE YUCIa BEPIINH WK pEOEp

B JiepeBe, 00x0 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMEHEHHEM MPABHJIA YMHOXKEHUS

CrnyuaiiHble COOBITHS

[IpoTrBOIIONIOKHOE COOBITHE.
Huarpamma Dinepa.
OObeMHEeHNE U TIepeceueHne
coObITHil. HecoBMecTHbIE
coObITs. Dopmyna
CJIO’KEHHUSI BEPOSITHOCTEN.
[IpaBuiio yMHOKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEpOATHOCTHL. HezaBrcuMbIE

OcBauBaTh NMOHSITUS: B3aUMHO MTPOTUBOIIOJIOKHBIC
COOBITHS, OTlepaIliy HaJl COOBITUSIMU, O0OBEAUHEHHUE U
nepeceyeHre CoObITUM, TuarpaMmma Ditsiepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHbBIE
COOBITHS.

N3yuath TeopeMbl O BEpPOSTHOCTU 00bEIMHEHUS
JABYX COOBITHH ((POPMYIIBI CIHOXKEHUSI BEPOSITHOCTEM ).
Pemartsb 3aga4um, B TOM 4KCJI€ TEKCTOBBIE 3a/1a4u

Ha ONpeJIeJICHUE BEPOSITHOCTEN O0BEIUHEHUS U
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coObIiTus. [Ipencrapnenue nepecevyeHus COOBITUI C TOMOIIBIO YUCIOBOM
CIIy4aitHOTO SKCIIEPUMEHTA psIMOM, uarpamMm Ditnepa, GOpMYIIbl CI0KEHUS
B BUJIE JIepEBA BEPOATHOCTEM.

OcBauBaTh MOHSATHSA: IIPABUIIO YMHOKEHUS
BEPOSITHOCTEH, YCIIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS JIEPEBO CIYyYaHOT'O OIbITA.

N3yuarth cBolicTBa (onpeneseHus) He3aBUCUMbBIX
COOBITHH.

Pemarp 3a1aum Ha ONpeICIICHUE U UCIIOJIb30BAaHUE
HE3aBUCUMBIX COOBITHH.

PemiaTe 3a1aum Ha OKUCK BEPOSITHOCTEMN, B TOM
YHCJIC YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CJIIy4ailiHOT'O OIbITA

O06o0061eHue, 4 [IpencraBnenne JaHHBIX. I1oBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMaTH3aLNs 3HAHUU OnucarenbHasi CTaTUCTHKA. 3HAHUM.
['padr1. BepostHocTh PemiaTs 3a1aum Ha NpeICTaBICHUE U OITUCAHUE
CIIy4aifHOT'O COOBITHUS. JAHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
DneMeHTbl KOMOMHATOPUKHU PemaTh 3aga4u ¢ npuMeHeHrueM rpados.

Pemath 3a1a4M Ha HAX0XKIEHUE BEPOSITHOCTH
CIIy4aifHOr0 COOBITUSI 10 BEPOSITHOCTSAM
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOXXHBIMHU 3JIEMEHTaAPHBIMHU COOBITUSMHU.
PemiaTe 3a1aumn Ha HAX0XKIECHUE BEPOSITHOCTEN
00BEIMHEHUS U NepEeCeUEHUs COOBITUH, B TOM YHUCIIE
HE3aBHCHMBIX, C HCIIOJIb30BAaHUEM IPAPUIECKUX
MPEJCTABJIEHUN U JEpPEBA CIIYYaHHOr'O ONBITA.
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Pemarts 3a1aum Ha iepedrciiecHue KOMOUHAIUN
(4ncna mepecTaHOBOK, YUCIA COUETAHUM ),

Ha HAXO0XJICHHE BEPOSITHOCTEN COOBITHII C
MpUMEHEHNEM KOMOUHATOPUKH, B TOM YHUCJIE

C UCIOJIb30BaHUEM TpeyroibHuka llackains

OBIIEE KOJIMYECTBO 34
YACOB IIO I[TIPOTPAMME
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9 KITIACC
HaumenoBanue paznena |[KonnuectsBo OcCHOBHOE cozepxKaHue OcCHOBHbIE BUJIbI I€ATEIBHOCTH 00y4YarOUXcs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH H3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarhb 3aga4m Ha IpEeICTaBIECHUE U ONTMCAHUE
JTAHHBIX.

Pemarts 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTEMN
00BEIMHEHUS U NTEPECEUEHUsI COOBITUHN, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
MIPEACTABICHUN U JIEPEBA CIYy4ailHOTO OMBITA.
Pematp 3a1a4uu Ha IepedrciicHUE KOMOMHAITUT
(4ncna mepecTaHOBOK, YUCIIA COUETAHUM ),

Ha HAXO0XJICHUE BEPOSATHOCTEN COOBITUI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIIOJIb30BaHUEM TpeyroibHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopuall.

CoueraHus ¥ YUCIIO
coueTranuil. TpeyrosbHUK
[Tackans. [lpakTtuueckas
pabota «Brruncienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOXXEHUS, YIOPSAI0YCHHAs Napa, TPOoilka 00BEKTOB,
nepecTaHoBKa, (PaKTOpUAI YHUCIIa, COUETaHUE, YUCIIO
COYETAHUM, TpeyroJbHUK Ilackas.

Pemiare 3a7aum Ha nepedynCICHUE YIOPSAOYEHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

Y COYETAHUU BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKIIUI
AJIEKTPOHHBIX TAOIUI»

PemiaTs 3a1aum Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (CokpanéHHoe YMHOXKEHNE, OMHOM
HrroTona).

Pemath, npuMeHsis KOMOMHATOPUKY, 3a7a4H

Ha BBIYHCIICHUE BEPOSITHOCTEN, B TOM YHCJIE C TOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTh

I'eomeTpuueckas
BEpOSITHOCTh. CirydaiiHbIN
BBIOOP TOUKH U3 (HUTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IYyTH OKPY>KHOCTHU

OcBauBaTb NOHATHE FCOMCTpPI‘IﬁCKOI\/’I BCPOATHOCTH.
Pemarn 3adavYM Ha HaXOXKIACHUC BepOﬂTHOCTeﬁ

B OIIBITax, IMPCACTABUMBIX KaK BI)I60p TOYCK

N3 MHOI'OYI'OJIbHHKA, Kpyra, OTpC3Ka UiIn OyIr'u
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

HcnbiTanus bepuynnu

HcnbiTanue. Ycnex u
Heyaada. Cepusi UCTIBITAHUI
710 TIEPBOTO ycrexa.
Hcnbrranns bepryim.
BepositHOCTH COOBITHI

B CEPUU UCIIBITAHUM
bepnymu. [Ipaktuueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, YIIEMEHTAPHOE
COOBITHE B CTIBITAHUH (YCIIEX U HEy/la4ya), Cepus
WCIIBITAHNUM, HACTYILJIEHNE MIEPBOr0 yCrexa
(Heynaumn), cepust ucnblTaHuidi bepHym.

Pemars 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (POPMYJIIBI CYyMMBbI
r€OMETPUYECKON TPOTPECCHH.

PemaTe 3aga4u Ha HAX0XKJICHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU MCIBITAHUN
bepHymum, Ha HAXOXKIAEHUE BEPOSATHOCTU
OIPEENEHHOIO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUIN
bepnyiu.

M3yuarth B X01€ NPAKTHYECKOI padoOThI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTU B CEPUU UCIIBITAHUIN
beprymnm

CnyualiHas BeTMYMHa

CnyyaiiHas BeIMYMHA U
pacnpeneneHme
BEPOATHOCTEM.
MareMaTu4eckoe OKUIaHue
Y TUCIIEPCUS CIIyHYANHOU
BEIUYUHEL. [Ipumepsl
MAaTeMaTUYECKOr0 OXKHUIaHU
KaK TEOPETHYECKOTO
CPEAHEro 3HAUYCHUS
BEJINYMHBI.

[TonsaTue o 3aKkoHEe OOJIBIINX
yucen. 3mepenue
BEPOATHOCTEN C MOMOILIBIO
yacToT. [Ipumenenue 3akoHa
OOJIBIINX YUCE

OcBOUTH NOHATHUA: CITy4yaliHAsI BEJIMYNHA, 3HAUEHNE
CIIy4aiHOM BEJIMYUHBI, pPacIpeeIcHUE
BEPOATHOCTEM.

N3yuaTth u 00Cy:K1aTh IPUMEPHI TUCKPETHBIX U
HEMPEPBHIBHBIX Cy4alHbIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIEHUS, IPYyTHE
W3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJIETTbHBIX CITy4ailHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(bpocanue MOHETBI, UTPATTLHOM KOCTH, CO CIIydailHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKHUIAHUE
CIIy4YallHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHEe
3HAYCHUE, TUCIIEPCUS CIIYYANHOU BEIIMYUHBI KaK
aHAJIOT TUCIIEPCUH YHCIIOBOTO Habopa.

Pemiate 3a1a4M Ha BRIUMCIEHUE MATEMATUYECKOTO
0KUJIAHUS Y TUCTIEPCUU JTUCKPETHOM CIIYYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIPENEIICHUIO, B TOM
YHUCIIe 3a1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMU.

3HAKOMHUTBHCH C MATEMATUYECKUM OKUIAHUEM U
TUCIIEPCUEN HEKOTOPBIX PaCIIPECIICHAN, B TOM
YUCJIE PACIIPEAETIEHUS CIIY4aiiHON BETMYMHBI «YHCIIO
YCIIEXOB» B CEPUU UCIIBITAHUM bepHyIuu.
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M3yuath yacTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMUTBCA C 3aKOHOM O0JbIIHX yucen (B hopme
bepuymnm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemiare 3a7aum Ha U3MepeHUE BEPOSTHOCTEN

C IOMOUIBIO YacToT. O0CYyKAATHh POJIb 3aKOHA
OonbLIMX yncesl B 000CHOBaHUHU YaCTOTHOI'O METOAA
U3MEPEHUs] BEPOSITHOCTEH.

OO0cy:xaTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B U3MEHYUBBIX
ABJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEN B IPUPOAE U
B )KU3HHM Y€JIOBEKA

O0600111eHNE, KOHTPOJIb 10 IIpencrasieHne 1aHHBIX. IIoBTOPATHL U3y4EHHOE U BBICTPAMBATH CUCTEMY
OnwucarenbHasi CTATUCTHKA. 3HaHUMU.
BeposTHOCTE CliydaliHOTO Pemiars 3a1a4u Ha PEICTABICHUE U ONIMCAHUE
COOBITHUS. DJIEMEHTHI JAHHBIX.
komOuHaropuku. Ciyuaiinele | Pemathb 3aga4u Ha HaXOXJIEHUE BEPOSTHOCTEH
BEJIMYMHBI U PaCIIpeeICHUS COOBITHI1, B TOM YHUCJIE B ONBITAX C
PaBHOBO3M OKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN OOBEUHEHUS U NTEPECEUCHHUS
COOBITH, BBIYUCIIATH BEPOSATHOCTH B OTBITAX
C CEpUsIMU CIIy4alHbIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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