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HHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo MaTeMaTHKE S3bIKy Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHwms sl 00yJaromumxcs 5—9 KIacCOB COCTaBJICHA HA OCHOBE TPeOOBaHMM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbI, TIPEICTaBICHHBIX
B ®I'OC 00O, a takxke ¢ yu€Tom padboueil mporpaMmsl BocniuTanus. B nporpamme
Mo MaTeMaTHKe y4YTeHbl uaedn u  nojoxkenuss KoHuenuuu — pa3Butus
MareMaThudeckoro oopasoanus B Poccuiickoit @eaepanuu.

[TpenmMeToM MaTeMaTUKH SIBISAIOTCA (yHIAMEHTAJIbHBIE CTPYKTYphI HAIIEro
MUpa — TPOCTPAaHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHOLICHUS (OT
MPOCTEHININX, YCBaNBAEMbIX B HEITOCPEACTBEHHOM OIIBITE, IO IOCTATOYHO CIIOKHBIX,
HEOOXOAUMBIX I Pa3BUTHs HAYYHBIX M NPUKIAAHBIX Hael). MaTemaTtuueckue
3HaHHUA OOEeCNeYMBalOT IMOHUMAaHWE MPHUHIIMIIOB YCTPOMCTBA M HCIOJIb30BAaHUSA
COBPEMEHHOM  TEXHUKH, BOCIPHUSATHE W  HHTEPOPETAIMIO  COLUAJIHHOH,
HSKOHOMUYECKOM, MOIUTHYECKON WH(GOpMAILMK, TAIOT BO3MOXHOCTH BBIMOJHATH
pacuéThl U COCTABIATh AJTOPUTMbI, HaXOJUTh U NPUMEHATH (DOPMYJbI, BIIAJETh
OPAaKTUYECKUMU MpUEMAMH T€OMETPUYECKMX H3MEPEHUN U TOCTPOEHUM, YUTaTh
uH(GOpPMaIIMIO, TPECTABICHHYIO B BHJE TaOMuIl, 1uarpaMM U rpadukoB, KUTH B
YCIIOBUSIX HEONPEIEIEHHOCTH M MOHUMAaTh BEPOSATHOCTHBIM XapaKTep CIIydalHbIX
COOBITUIA.

Nzydyenune matematuku (Gopmupyer y oOydaroIMXcsi MaTeMaTHUYEeCKU CTHIIb
MBINIJICHHS, TPOSBISAIOMIMNACA B ONPEACNEHHBIX  YMCTBEHHBIX  HaBBIKaX.
OOyyaromuecss OCBauBaIOT TaKue MPUEMBI M METOABl MBIIUICHUS, KaK MHIYKIUSI U
JeAyKIusi, 0000IIeHHEe W KOHKPETH3allusl, aHallu3 M CHUHTE3, KiacCUUKaIus U
cucTemMarusanus, aOcTparupoBaHue u aHanoruia. OOBEKTHI MaTeMaTHYECKHX
YMO3aKIIOYeHUH, TpaBWJa WX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOEHUHM, CIOCOOCTBYIOT BBIPAOOTKE yMeHHUs (HOPMYIUPOBATH,
00OCHOBBIBaTh U JOKa3bIBATh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT JIOIMYECKOE
MBIIIJICHHE. Nzydenue MaTeMaTUKH o0ecrnieunBaeT dbopmupoBanue
ITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS W BOCIIUTAHUE YMEHUN JIEHCTBOBATH 11O
3aJJaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mpouecce pemeHuss 3agad — OCHOBOW Y4eOHOW JAESITENbHOCTH Ha YypOKax
MaTEeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHUS.

OOyueHune marematuke Ja€T BO3MOXKHOCTh pa3BUBaTh y OOyYarouIuxcs
TOUHYIO, PAallMOHAJIBHYI0 M HMH(DOPMATHBHYIO peub, YMEHHE OTOMpaTh Hauboiee
MOJXOJSIINE S3bIKOBbIC, CHUMBOJIMYECKUE, Ipapuueckue CpeicTBa AJis BhIPAXKECHUS
CY>KICHHMI 1 HarJsSAHOTO UX MPEICTaBICHMUS.



[Ipu u3ydyeHnn MaTeMaTHKU OCYLIECTBISETCS 00lIee 3HAKOMCTBO ¢ METOJIAMHU
IIO3HAHUS JEHUCTBUTEIBHOCTH, NPEACTABICHUAMU O MNpPEIMETE M METoAax
MAaTeMaTUKH, UX OTIMYMU OT METOJAOB JPYTHX €CTECTBEHHBIX M TI'yMaHUTapHBIX
HayK, 00 OCOOCHHOCTAX NPUMEHEHHS MATeMAaTHKW Jis PEIICHUS HAy4YHBIX H
IIPUKJIAIHBIX 3a]1a4.

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

dbopMUpOBaHNE IEHTPAIBHBIX MATEMAaTUYECKUX MOHATUN (YUCIIO, BEIMYMHA,
reoMeTpuueckas (urypa, nepeMeHHas, BEpOATHOCTb, (YyHKITUS), 00€CTIEUNBAIOIIIX
NPEEeMCTBEHHOCTh M NEPCHEKTUBHOCTh  MAaTeMAaTHMYeCKOro  oOpa3oBaHUs
oOyyJaroumxcsi; MOoJBEe/ICHHE OOyYaroluXcsi Ha JOCTYHNHOM [IJIi HUX YpOBHE K
OCO3HAaHMIO B3aMMOCBS3M MATEMATHUKM W OKPYXKAIOLIEr0 MHpA, I[OHMUMAaHUE
MaTeMaTUKM KAk  4YacTh  OOmIe  KyJbTypbl  YEJIOBEUECTBA;  Pa3BUTUE
MHTEJJIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN O0YyYaroluxcs, MO3HAaBaTEIbHON
AKTUBHOCTH, UCCJEN0BATENbCKUX YMEHUW, KPUTUYHOCTU MBIIUICHUS, HHTEpECA K
M3YUYEHUI0 MaTeMaTukH; (popmupoBaHue (YHKIIMOHAIBHON MaTeMaTH4eCKOM
IPAMOTHOCTH: YMEHUSA

pacno3HaBaTh ~ MPOSIBJICHUS ~ MATEMaTUYECKUX  TOHITHH,  OOBEKTOB  H
3aKOHOMEPHOCTEH B PEAIbHBIX JKMU3HEHHBIX CUTYyallUsX U TMPU U3YYECHUU APYTHUX
y4eOHBIX  MNPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh UX HA S3BIKE MATEMATHUKHU M CO37aBaTh MATEMATHUYECKUE MOJECIIH,
NPUMEHSTh OCBOCHHBIM MaTeMaTHMYECKUW ammapar g pPelIeHUs MPaKTUKO-
OpPUEHTUPOBAHHBIX  3a7a4, WHTEPIPETUPOBATH M  OLICHUBATh IIOJYUYCHHbIC
pEe3yJIbTATHI.

OCHOBHBIE JIMHUM COAEPKAHUS MPOrpaMMbl IO MareMmaTuke B 5—9 Kiaccax:
«Hucna u BeUUCIEHU», «ANredpa» («AnredOpandeckre BoIpaXEHUS», « Y paBHEHUS
U HEpaBeHCTBa»), «DyHkuum», «I'eomerpus» («l'eomerpuueckue (Gurypbsl U ux
CBOMCTBa», «M3MepeHHe TeOMETPUYECKUX BEIMYUHY»), «BeposTHOCTP W
CTaTUCTUKay». J[aHHbBIE TMHUH Pa3BUBAIOTCS MApAIIIEIBHO, KaXK/1asi B COOTBETCTBUU C
COOCTBEHHOW JIOTUKOW, OJIHAKO HE HE3aBHUCHUMO OJHAa OT JPYrod, a B TECHOM
KOHTAKTE Y B3aMMOJECHUCTBUU.

CogepxaHue mporpaMMbl 1O MaTeMaTHKE, pachpenesléHHOe 10 Trojaam
oOy4eHHs, CTPYKTypHUpPOBAHO TaKUM o0O0pa3oM, YTOOBl KO BCEM OCHOBHBIM,
MPUHITMTTHATIBHBIM BOMPOCaM O00ydYaronuecss oOpaiainuch HEOJIHOKPATHO, YTOOBI
OBJIAJICHUE MATEeMAaTHUYECKUMHU TIOHSATHUSIMH W  HaBBIKAMH  OCYUIECTBIISIIOCH
MOCJIEIOBATENbHO U MOCTYNATENBHO, C COOIIOJIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIIOYAJMCh B OOIIYIO CHUCTEMY MaTEMaTHYECKUX MPEICTaBICHUN
oOyyarommxcsi, pacmmpsiss U yriayomss e€, oOpasys MPOYHbIE MHOXKECTBEHHBIC
CBS3H.



B cootrBerctBun ¢ O®I'OC OOO wmareMarwka SBISETCS 005S3aTEIbHBIM
y4eOHBIM MPEIMETOM Ha YpOBHE OCHOBHOTO o0miero oOpazoBanus. B 7-9 kmaccax
MaTeMaTHhKa U3ydaeTcs B paMKaxX CIEAYIONUX YIeOHBIX KypCOB KypcoB «AmnreOpay
(BKJTFOUAS DJIEMEHTBI CTATUCTUKH M TEOPHH BEPOSTHOCTEH ) 1 «I'eoMeTpusy.

OO11ee YnciIo 4acoB, peKOMEHI0BAHHBIX JJISI U3YUEHUS] MaTeMaTUKH (6a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOTO 0O0Iero oopasoBanus, — 612 gacos: B 7 Kjacce —
204 gaca (6 dacoB B Heaenro), B 8 kiacce — 204 yaca (6 yacoB B Hejaeno), B 9
kiacce — 204 gyaca (6 yacoB B HEJICIIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUSA

W3ydyeHne wmareMaTuku Ha YpPOBHE OCHOBHOTO OOIIero o00pa3oBaHUs
HaIlpaBJ€HO Ha JIOCTH)KEHHE OOYyYarOlIUMUCS JIMYHOCTHBIX, METAlPEAMETHBIX U
MpEAMETHBIX 00pPa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOT O MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yJbTATBI OCBOCHHUS MPOrpaMMbl IO  MaTEMAaTHKE
XapaKTepU3yIOTCs: 1) maTpuoTHYECKOe BOCITUTAHME:

MPOSIBJIEHUEM MHTEpECa K NPOILIOMY U HACTOAIIEMY POCCUHCKON MAaTEMATUKH,
IICHHOCTHBIM OTHOIICHUEM K JIOCTHKECHUSIM POCCUUCKMX MaTEMaTHKOB W
POCCUHCKOW MAaTE€MaTHYECKOM IIKOJbI, K MCIIOJb30BAHUIO ATUX JOCTH)KCHUH B
JIPYTUX HayKax W MPUKIIAIHBIX chepax;

2) TPaKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00513aHHOCTEN Tpa)KAaHUHA U pean3alliy ero Mnpas,
OPEICTaBICHUEM O MaTEeMaTHMYECKUX OCHOBaX (YHKIMOHHUPOBAHMS Pa3IUUHbIX
CTPYKTYp, SIBJICHUM, MPOIEAYp TpakIaHCKOro ooOmiecTBa (Hampumep, BBIOODHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIACHUIO 3TUYECKHX MpoOJieM, CBSA3aHHBIX C
NPAaKTUYECKUM TNPUMEHEHHEM JOCTH)KECHUM HAayKH, OCO3HAHHEM BaXKHOCTHU
MOpPaJIbHO-ITHUECKUX MPHUHIMIIOB B JESATEIBHOCTH y4€HOro; 3) TpPy/AoBoOe
BOCIIMTAHHE:

YCTaHOBKOM Ha AakKTMBHOE Y4YacTHE B pCEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTH4YECKOW HaNpaBJIECHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUHM BCEM KU3HM ISl YCIEIHOW MpogecCHOHAIbHON
JESTEIbHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM MHJIMBUIYATbHON TPAaeKTOPUU 0OPa30BaHMS U KUZHEHHBIX IJIAHOB C



y4€TOM JIMYHBIX WHTEPECOB W OOIIECTBEHHBIX MOTpeOHOCTEW; 4) 3cTeTHdecKoe
BOCIIMTAHHE:

CIOCOOHOCTBIO K  OMOILMOHAIBHOMY H  3CTETHUECKOMY  BOCIPHSTHIO
MaTeMaTUYECKNX OOBEKTOB, 3aJad, PELICHUM, PacCyKIEHUH, YMEHHUIO BHJIETbH
MaTeMaTH4eCKue 3aKOHOMEPHOCTH B HWCKYCCTBE, 5) IEHHOCTH HAYYHOTO
NMO3HAHMA:

OpUEHTaUuel B JCSATENIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY HAy4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS UYEJIOBEKA, MPUPOABI U
oOuiecTBa, MOHMMAHUEM MAaTEMaTHYECKOM HayKu Kak c(epbl 4YeroBeUYeCKOn
NEATEIBbHOCTH, ITAllOB €€ Pa3BUTHUs W 3HAYMMOCTHU JUIS Pa3BUTUSA LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MATE€MaTUKH M MaTEMaTUYECKON KyJbTYpOHl KaK CpelCTBOM
MO3HAHUS MHPA, OBJAJACHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIEI0BATEIbCKON
NEeATENBHOCTH;

6) pu3nueckoe BoCHUTAHUE, (popMupOBaHHE KYJIbTYPHI 310POBbA

¥ IMOLMOHAJILHOIO 0JIATONOIyYHsI:

TOTOBHOCTBIO TPUMEHATh MAaTEMaTHYE€CKHE 3HAaHHWS B HHTEpPECax CBOETO
3I0pOBbS,  BENEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTAaHHE,
cOaaHCUPOBAaHHBIA pPEXKUM 3aHATUM W OTAbIXa, peryispHas (Qundeckas
AKTUBHOCTH), C(POPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTro e MpaBa IPyroro 4eioBeKa;

7) IKOJIOrMYecKoe BOCTIUTAHNE:

OpHEHTAIMEH HA MPUMEHEHNE MaTEMAaTHUCCKUX 3HAHHUM [T PELICHHS 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYKAOIIEH Cpeibl, TUIAHUPOBAHMS MIOCTYIIKOB U OIICHKH
UX BO3MOJKHBIX TOCJTEICTBHM IS OKPY KAIOIIEH Cpeibl, OCO3HAHUEM TI00aIbHOTO
XapakTepa 3KOJOTMUYSCKUX MpoOJieM M MyTed WX pelieHus; 8) amanTamus K
U3MEHSIIOIIMMCST YCJIOBHSAM COIHATBHOH W MPUPOIHOW Cpeabl: TOTOBHOCTBHIO K
JICHCTBUAM B  YCIOBHSAX HEOMPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIE YMCHHE
YUUTBCS Y APYTUX JIIOJCH, MpHOOpeTaTh B COBMECTHOHM JEATCIIBHOCTH HOBBIC
3HAHUS, HABBIKK W KOMIIETCHIIMM M3 OIbITa JPYIHX; HEOOXOAMMOCTHIO B
(opMHpPOBaHUN HOBBIX 3HAHHIA, B TOM YKCIIe (OPMYTHUPOBATH
UJIEH, TMOHITHS, THUIOTE3bl 00 O0BEKTaxXx M SABJACHHSAX, B TOM YHCJIE paHEe HE
W3BECTHBIX, OCO3HABaTh MC(PUIIMTHI COOCTBEHHBIX 3HAHWH M KOMIICTEHTHOCTCH,
IUTAHUPOBATh CBOE Pa3BHUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIIHIO,
BOCIIPHHUMATH CTPECCOBYIO



CUTYaIllMI0 KaK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH MNPUHUMAEMbIC
pelieHuss U JAeWcTBUA, (OpPMYyIHMPOBATh M OLEHHWBATh PHUCKH M TOCIEACTBUS,
(GbOopMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTaTe 0cBO€HHUS MPOTrpaMMBbI IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
obmero oobpazoBanus y odydaromierocs 0yayT chopMHpOBaHbI METANPEIMETHBIE
PE3yIbTaThI, XapaKTEPU3YIOIINECs OBJIAJICHUEM YHUBEPCATbHBIMU
MI03HABATEIILHBIMU JICHCTBUSMU, YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
JENUCTBUAMHU u YHUBEPCAIbHBIMU PETYJISITUBHBIMU JCHCTBUSMHU.

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHbIC y‘leﬁHbIe HeﬁCTBHH
ba3oBble Jjornuyeckue HeﬁCTBHH:

BBISIBJIATh W XapaKTEPU30BATh CYIICCTBEHHBIC IPU3HAKKM MATEMATHYECKUX
00BEKTOB, TTOHATUM, OTHOIIEHUH MEXIY MOHATHAMHU, POPMYTUPOBATH ONIPEACICHUS
MOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM NPU3HAK KiIacCU(UKAIMKM, OCHOBAHUS
JUIs 000OIIEHHUST U CPAaBHEHUS, KPUTEPUHU MPOBOAMMOTO aHAIN3a; BOCIPUHUMAT,
dbopMyIIMpOBaTH U MPEOOPA30BBIBATEH CYXKICHUS: YTBEPAUTEIbHbIC
U OTpUIIATENIbHBbIC, E€IWHUYHBIC, YacTHbIE W OOIIHWE, YCIOBHBIC, BBISABIATH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3W M MPOTHUBOpeuHusi B ¢akTax,
JAHHBIX, HAOJIOACHUSX M YTBEPXKICHUSX, MpeajaraTbh KpUTEPUH JIsl BBISIBICHUS
3aKOHOMEPHOCTEW M MPOTHUBOPEUMIL; JieJaTh BBIBOJIbI C MCIOJIb30BAHUEM 3aKOHOB
JIOTUKH, I€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUCHUH, YMO3aKIIOUYCHUH II0 aHaJoTHH, pa30upaTh J0Ka3aTeIbCTBA

MaTeMaTHYECKUX YTBEPKIECHUN (MIPsSMbIC U
OT TIPOTHUBHOTO), TMPOBOJUTH CAMOCTOSITEJIBHO HECIOXHBIE JOKa3aTeIbCTBa
MaTteMaTu4yeckux (hakTOB, BBICTpaMBaTh apryMEHTAIIMIO, MPUBOJIUTH MNPUMEPHI U
KOHTPIIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC PACCYXXJICHHS; BBIOMpATh CIOCOO
penieHus yuyeOHoM 3a/1auu (CpaBHUBATh HECKOJILKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOoJiee TMOAXOMAIIMMA € Y4ETOM CaMOCTOSITEIIBHO

BBIJICJICHHBIX KpUTEepHeB). ba3oBble uccienoBare/bCKue 1eiCTBUA:

WCITOJI30BaTh BOIPOCHI KakK WCCIECIOBATEILCKUA HWHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCHI,  (PUKCHUPYIONIUE  MPOTUBOpPEYHE,  MPOOJIEeMy,
CaMOCTOSITEJIbHO YCTAaHaBJIMBAaTh HMCKOMOE W JIaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBAaTh CBOIO TO3MIIMI0, MHEHHE, IIPOBOJIUTH I10 CaMOCTOSITCIBHO
COCTaBJICHHOMY TUTaHY HECJIOXKHBIN KCIIEPUMEHT,



HEOOJIBIIOE HCCIIEJOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIO
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM; CaMOCTOATEIBHO (POPMYITUPOBATH
0000mIeHNsT ¥  BBIBOABI IO  pe3ylbTaTaM MPOBEAEHHOTO  HaOJIOEHUS,
UCCIIEIOBAHUs, OLICHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3YJbTaTOB, BHIBOJIOB U
00001IEHMIT; TPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BbIIBUTATh

MPEANOIOKEHNUS O €ro pPa3BUTUU B HOBBIX YCIOBHUSX.
Pabora ¢ unpopmaumeii:

BBISIBIISIT ~ HEJIOCTATOYHOCTh U HM30BITOYHOCTh  MHGOpPMAIUU,  JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIlICHUs 3aJaud; BHIOUpaTh, AaHAJIU3UPOBATD,
CUCTEMaTU3HPOBATH " UHTEPIPETUPOBATH
MHPOpPMAIIMIO pa3IMYHbIX BHUJIOB U (OpM MpeicTaBieHus; BbIOMpaTh (opmy
MPEACTABICHUS] HHPOPMALIUU U WILTFOCTPUPOBATH PEIIAEMbIE
3aJlauyd CXeMaMH, JuarpaMMaMu, WHOM rpadMKoid U UX KOMOMHAIUSIMU; OIICHUBAThH
HaJEXKHOCTh MH(DOPMALMU IO KPUTEPUSM, TPEIJIOKEHHBIM YUUTEIIEM

NN C(i)OpMy.]'II/IpOBaHHLIM CaMOCTOATCIIBHO.

KoMMmyHuKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATDL U q)OpMy.TII/IpOBaTB CYXKICHUA B COOTBCTCTBUHU C YCIIOBUAMH U

LeJISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOO TOUKY 3pEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, /MdaBaTh TMOSICHEHHWS 10 XOIy peHICHHus 3aJauH,
KOMMEHTHPOBAThH MOJTYUYEHHBIN pe3yJbTaT; B X0A€ 00CYKIECHHS 3aaBaTh BOIPOCHI
O CYLIECTBY OOCYXJaeMOi TeMbl, MpoOJIeMbl, pelIaeMoi 3aJayd, BBICKA3bIBAaTh
UJeU, HaleICHHbIE Ha TIOUCK pEIICHUs, COIMOCTAaBISATh CBOM CYXACHUA C
CYXXJIEHUSMH JIPYTMX YYAaCTHUKOB JHANIOra, OOHAPYKUBATh Pa3jIM4he U CXOJACTBO
MO3ULIUNA, B KOPPEKTHON (QopMe (HOpMyIMpOBATH PA3HOTIIACHUS, CBOM BO3PAXKEHUS;
OPEICTaBISITh PE3yibTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, MCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBHICTYIUIGHHS C YYETOM 3ajaay
Ope3eHTalMd M OCOOCHHOCTEH  ayJIuTOpUM; TOHUMATh M  HCIOIb30BaTh
pEeUMYyIIeCcTBa KOMaHAHON M MHIUBUIYaTbHOU pabOThI

NpU PEUICHUH y4eOHBIX MaTeMaTHYeCKHX 3afad; MPUHUMATh IeIh COBMECTHOMN
JeSATEIbHOCTH, IJIAHUPOBATh OPraHU3ALMIO COBMECTHOM paloThl, pacnpenesnsith
BUJIBI PabOT, JOTOBAPUBATHLCS, OOCYKIATh MPOIIECC U pe3ybTaT paboThl, 0000maTh
MHEHHUS HECKOJbKMX JIIOJIel; ydacTBOBaTh B TPYIIOBBIX (opMax pabOTHI
(oOcyxeHusi, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMbI U JPYTHUE), BHINOIHATH CBOIO
yacTh pabOThl U KOOPJAMHUPOBATH CBOM JEUCTBUS C JPYTMMH 4YJI€HAMHU KOMAaHJBbI,



OLICHMBATh KayeCTBO CBOET0 BKJIaga B OOLWMHA TPOAYKT TIO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PerJIHT]/IBHI)Ie YHUBCPCAJIbHBIC yqeﬁnble I[CﬁCTBHH
Camoopranuzanms:

CaMOCTOSITENIBHO COCTABJIATH IIJIaH, aJITOPUTM PELEHUS 3a7a4uu (WM €ro 4acTh),
BBIOMpaTh CMOCO0 pemeHus ¢ YY4ETOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apTYMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUU C yYETOM
HOBOH nHpopMaruu. CaMOKOHTPOJIb:

BJa/IETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa
pelIeHnsT MaTEMAaTHYECKOM 3aJaud; NPEABUIACTh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH [IPU PELICHUU 3a]1a4i, BHOCUTh KOPPEKTUBBI B I€TEIILHOCTD HA OCHOBE
HOBBIX OOCTOSITENIbCTB, HAIIEHHBIX OIUIMOOK, BBISIBICHHBIX TPYJHOCTEW; OLICHUBATD
COOTBETCTBUE pe3yJIbTaTa ACATEIBHOCTH ITIOCTABICHHON LIEJIU U
YCJIOBHSIM, OOBACHITh IPUYMUHBI JOCTHXKEHHSI WIM HEAOCTUKEHUS LI€JIU, HAXOJUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.



PABOYASA [POI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA» B 7-9
KIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJJHUM M3 OMOPHBIX KypPCOB OCHOBHOTO 00IIIEro 00pa3oBaHUs:
OHa o0ecreynBaeT M3y4yeHUe APYruX IUCHHUILUINH, KaK €CTECTBEHHO-HAYyYHOIO, TaK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POAOJIKEHUsT 00pa30BaHUs U
B IOBCEJHEBHON >XM3HU. Pa3zBuTHe y 0OydYaromuxcsi HAy4YHBIX NOpPEICTaBICHUNA O
MPOUCXOXKJIEHUH U CYIIHOCTH alreOpandecKux aOCTpakiui, crocode OTpakeHus
MaTEeMaTU4YeCKOM HayKOW SIBIEHMH W TPOILIECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJEIUPOBAHUS B HayYHOM MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIICHUS, HEOOXOIUMBIX JIJIs
ajanTaiyy B COBpeMeHHOM IudpoBoM obmiecTBe. M3ydenne anredOpbl oOecrieyuBaeT
pa3BUTHE yMEHUs HaO0JaTh, CpPaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYIMpOBaTh yTBepxKAeHUs. OCBOGHHE Kypca aireOphbl
o0ecreurBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHUS OOYyYaroluuXcsi: OHU HCIOJIb3YIOT
JNETyKTUBHbIE W WHAYKTUBHBIE pACCYyXIEHHUs, OO0OOIIEHWE U KOHKPETHU3ALUIO,
abctparupoBanre u aHayioruto. OOydeHwe anreOpe mMpenanojgaracT 3HAYUTEIBHBIMN
00BEM CaMOCTOSTENBLHOW JESATENIbHOCTH OOYYarOIIUXCs, MO3TOMY CaMOCTOSATEIbHOE
pelieHune 3a7a4 SBISICTCS peaau3aluen 1esTeTbHOCTHOTO MPUHITUIIA 00yYeHUSI.

B crpykType mporpamMmbl yuyeOHOro Kypca «Asredpa» Iuisi OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAMYECKUE JIMHHMU:
«HYucna ©  BBIUKCICHUS», «ANTEOpandyecKue BBIPAKCHUSN», «YpaBHEHUS U
HEpaBEHCTBa», «PyHKkuum». Kaxnasd u3 3TUX COAEPKATEIbHO-METOIUYECKUX JIMHUN
pPa3BUBACTCSA Ha MPOTSHKEHUM TPEX JIET U3YUYEHHS Kypca, B3aMMOAECHUCTBYS C APYTHUMHU
ero JuHUSAMU. B xome wu3yueHus y4eOHOro Kypca OOyd4aromuMmcs MPUXOIUTCS
JIOTUYECKU PaCCyk IaTh, UCMOJb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3U ¢
3TUM B IIpOrpamMmy y4yeOHOro Kypca « Anredpa» BKIOYEHbI HEKOTOPbIE OCHOBBI JIOTHUKH,
NPEICTAaBIICHHBIE BO BCEX OCHOBHBIX pa3JlieJlax MaTeMaTUYecKoro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJIAZICHUIO 00y4aroIUMHUCs OCHOB YHHUBEPCAIBHOTO
MaTeMaTH4eCKOro si3bika. CoJepKaTeNbHON U CTPYKTYpHOM OCOOEHHOCTBHIO yueOHOTrO
Kypca « Anrebpay sIBISICTCS] €r0 HHTETPUPOBAHHBIA XapaKTep.

Conepxanne muHUA «Yucna U BBIYMCIEHUS» CIYKUT OCHOBOW JUJISL AJbHEWIIIETO
U3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOMIUXCSA JIOTHYECKOTO
MBIIUIEHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  ANTOPUTMAaMU, a TaKKe
NPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /JIi TMOBCEAHEBHOM KU3HU.
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Pa3BuTHe MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS CBSI3aHO C
palMoOHATFHBIMU U UPPAIMOHAIBHBIMU YHCIaMH, ()OPMHUPOBAHUEM MPEICTABICHUNA O
JICHCTBUTEIILHOM YHCIIe. 3aBepIIeHHUE OCBOCHMS YHCIOBOW JIMHMM OTHECEHO K
cpeaHeMy oO1eMy 00pa3oBaHMIO.

Copepxanue IBYyX anreOpanuecKux JUHUNA — «AJredpandeckue BBIPRKCHUS» U
«YpaBHEHUSI W HEpPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOyUaIOMIMXCS
MaTeMaTHYeCKOTo armapara, HeOoOXOAMMOTO JUIsl peIIeHHs 3ajJad MaTeMaTHUKH,
CMEXHBIX TMPEIMETOB M IMPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOTO
oOmiero o0Opa3zoBaHusi yd4eOHBIM MaTepuang TPYHNIUPYETCs BOKPYT palMOHATBHBIX
BhIp@XKEHUIl. Ajrebpa [EeMOHCTpUpYET 3HAYCHHE MAaTeMaTUKHW Kak s3bIKa IS
MOCTPOCHUSI MaTEMaTHYECKHX MOJENeH, OMUCaHUsl MPOLECCOB M SBICHHUHA pPEaTbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOAAT TakKe JalbHEWIlIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAMMOIO, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKH, U OBJIAJICHUE HABBIKAMH JETYKTUBHBIX paccyxiaeHuil. IIpeoOpasoBanue
CUMBOJIBHBIX ()OPM  CHOCOOCTBYET pPa3BUTHUIO BOOOpa)KeHHUs, CIIOCOOHOCTEM K
MaTeMaTUYECKOMY TBOPUYECTBY.

Copepxanrie (QPyHKIMOHATHHO-TpAQUUIECKOW IJMHUU HAIEIEHO Ha TOJy4YeHHe
00y4arImuMuUCs 3HAaHUNA O (PYHKIMAX KaK Ba)KHEHIIEW MAaTeMaTUYeCKOW MOJENU st
OMMCAaHUS U HCCIENOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB M SIBICHUW B NPUPOJE U
obmectBe. M3yueHne marepuana CroCOOCTBYET Pa3BUTHIO Yy OOyYarOUIMXCsl YMEHUS
UCIIOJIb30BaTh Pa3JInYHbIE BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJINYECKUE, TpaduiecKkre, BHOCUT BKJIaJ B (HOPMUPOBAHUE MPEACTABICHUN O pOJIU
MaTEMaTUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

B coBpemeHHOM HHPPOBOM MHpE BEPOSTHOCTH M CTATUCTUKA MPUOOPETAIOT BCE
OO0JBIITYI0 3HAYMMOCTD, KaK C TOUYKH 3PEHUS MPAKTHUECKUX MPUITIOKEHHUM, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOIMMOM KaKIOMY uejoBeKy. Bospacraer umcio mpodeccuii,
IpU OBJIAJECHUH KOTOPhIMH TpeOyeTcst xopomias 0a3oBas TOATOTOBKAa B 00JIacTH
BEPOATHOCTH U CTaTUCTHKH, TaKasl MOATOTOBKA Ba)KHA ISl TPOJOJIKEHHsI 00pa30BaHUs
U JJI yCHEIIHOM MPO(EeCCHOHATIBHON Kaphephl.

Kaxxapiit yenoBek NOCTOSIHHO MPUHUMAET PEIICHUs Ha OCHOBE UMEIOLIUXCS Y HEro
JTaHHBIX. A JUIs 0OOOCHOBAaHHOTO TPHUHATHS PEIICHHWS B YCIOBHUAX HEIOCTAaTKa WIU
n30bITKa HWHGOPMALIMM HEOOXOJUMO B TOM YHCJIE€ XOpOUIo CPOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIIJICHHE.

NMeHHO TT03TOMY OCTpPO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH Y OOYUAIOIIUXCS
(YHKIIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYIO B ce0si B KayecTBE HEOThEMJIEMOM
COCTaBIISONIEH yYMEHHE BOCIPUHUMATh M KPUTHUECKU aHATM3UPOBATH MHGOPMAIIHIO,
MIPE/ICTABIICHHYIO B PA3JIMYHBIX (pOpMax, TOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peasibHbIX MPOIIECCOB M 3aBUCUMOCTEH, NMPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
PacU€Thl.
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3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHU MpHHIMIAMU cOopa, aHalIuW3a |
NPEACTaBICHUS] JAHHBIX U3 pPa3IU4HbIX cdep KU3HU OOIecTBa W TOCyIapcTBa
npuoOmiaeT oOydalomuxcs K  OOIIECTBEHHBIM HHTepecaM. 3yueHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHm3aluu mnepebopa U moacyéra Yucia
BApUAHTOB, B TOM YHUCJE€ B NPHUKJIAJHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maéT mMaremaruueckuil QyHmaMeHT anisi GOpMHUpPOBAHUS KOMIIETEHUMHA B
oOnmactT MHPOPMATHUKA U HUPPOBBIX TexHoJoruil. Ilpu u3ydyeHUH CTATUCTHKU U
BEPOSITHOCTH OOOTallatoTCsl MPEACTABICHUS OOY4YaIOMIMXCSA O COBPEMEHHOW KapTUHE
MHUpa U METOJaX €ro HCCleqoBaHus, POpMUPYETCS MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHHUKA COIMAIbHO 3HAYMMOM MHGOPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOI'O MBIIILICHUS.

B cooTBeTcTBUM € JAHHBIMHM LEISIMU B CTPYKTYpE HpOrpamMmbl y4eOHOro Kypca
«BepoATHOCTh U CTATUCTHUKA» OCHOBHOT'O 00IIEr0o 00pa30BaHUsI BbIAEIEHBI CIEIYIOIIUE
coziepKaTebHO-MeToAMueckue JIMHUK: «lIpeacraBieHue MaHHBIX M ONKCATEIbHAsS
CTaTUCTUKa», «BeposTHOCTBY, «DeMeHThl KOMOMHATOpUKW», «BBenaeHue B TEOpHIO
rpadoBy.

Conepxxanne nuHuM «lIpeacraBieHre NaHHBIX W OINUCATEIbHAs CTAaTUCTHKA»
CILy’KMT OCHOBOH Ui (pOpMHpPOBaHUS HABBIKOB pa0dOThl ¢ UH(OpMALMEN: OT YTEHUs U
UHTEpHIpeTanuu WHGOpPMAIUU, MPEACTAaBICHHON B TalnuIlax, Ha JAuarpamMmax u
rpagukax, a0 cOopa, MpeACTaBICHUS M aHaJIW3a JaHHBIX C HCHOJb30BAHHEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX U paccenBaHuss. Pabortas ¢ AaHHBIMH,
oOydaromuecss ydarcs CUMThIBaTb U HWHTEPIPETUPOBATH JaHHbIC, BbIABUIATH,
apryMEHTUPOBATh M KPUTHUKOBAaTh IPOCTEUIIME TUMOTE3bl, Pa3MbIIUIATh HAJ
(dakTopamu, BbI3BIBAIONIMMU HM3MEHYMBOCTb, W OILICHMBaTh MX BIMSHUE Ha
paccMaTpUBaeMble BETMYHUHBI U IIPOLECCHI.

NHTynTHBHOE TIpPEACTaBIEHUE O CIYYalHOM W3MEHUYHUBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTEW U TEHJCHIIMMA CTAHOBUTCS MOTHUBHUPYIOLIEM OCHOBOW JJIsI M3Yy4ECHUS
TEOPHUH BEPOSATHOCTEH. bolibllioe 3HaueHne UMEIOT MPAKTUYECKHUE 3aJIaHus, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMH.

[TonsiTe BEpOATHOCTH BBOJUTCS KaK Mepa MpaBoNoa00Ms CIIy4aifHOrO COOBITHSI.
[Tpu n3ydenun yueGHOro Kypca o0yyaronifecs: 3HaKOMATCS ¢ MPOCTEUITUMHU METOIaMU
BBIYKCIICHUSI BEPOSATHOCTEH B CIy4YalWHBIX DSKCIEPUMEHTaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMHM, MO3BOJISIOINIMMHU CTaBUTh U
pemiath 6ojee CloKHbIe 337auu. B yueOHbIN Kypc BXOAST HadallbHbIE MPEACTABICHUS
0 CIIy4ailHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOy4YaloOIMXCA  C
MHOXECTBAMU U OCHOBHBIMHM ONEpalUsIMU HaJ MHOXXECTBAaMH, pPaccMaTpUBAIOTCS
OpUMEpPHl TNPUMEHEHMS Ui pELIeHUs 3aJad, a TaKKe HCIOJIb30BaHUS B JAPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeMeTax.
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CornacHo yueOHOMY IJIaHy B 7—9 Kkjaccax u3ydaercsi yueOHbIN Kypce «AnreOpay,
KOTOpPBI BKJIIOYAET CJCAYIOIIME OCHOBHBIE paslienbl conepxkaHus: «Yucna u
BBIUHCIICHUS, «AJreOpandeckue BBIPAKEHUSD», «YPaBHEHHS U HEPABEHCTBaAY,
«DyHkimm», «lIpeacraBneHne TaHHBIX U ONKCATEIbHAS CTATUCTUKAY», « BEpOosSATHOCTHY,
«2neMeHThl KOMOMHATOPUKNY, «BBeeHue B TeOpuio rpadosy.

OO0miee 4YKCIO 4YacOB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YeHHUsT Yy4eOHOro Kypca
«Anrebpay», — 408 gacos: B 7 kiacce — 136 yacoB (4 yaca B Hezeno), B 8 kiacce — 136
vyacoB (4 yaca B Hefel0), B 9 kiacce — 136 gacoB (4 yaca B HEZIEIO).

COJEPKXAHUE OBYUYEHUA

7 KIIACC
Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U AECATUYHbIE, IEPEXO0] OT OAHOU (OPMBI 3aUcH ApoOeit
K Japyroi. IloHsATME panMOHAIBHOIO 4YHWCIA, 3allCh, CPAaBHEHHUE, YIOPSJAOYMBAHHE
panMoHaIbHBIX uHced. Apudmernyeckue ACHCTBUS C pPaLUOHAIBHBIMH YHCIAMHU.
Pemenue 3anay u3 peanbHON NPAaKTUKU HA YaCTH, Ha APOOU.

CreneHb C HaTypaJlbHbIM [OKa3aTeJeM: OIpeJAelieHne, MpeoOpa3oBaHHe
BBIPQXCHUI HA OCHOBE ONPEENICHHUs, 3aluch OonblIuX uuncen. [IpomeHThl, 3amuch
IOPOLEHTOB B BHJE JApoOM M JpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHre MPU3HAKOB JEIUMOCTH, PA3J0KEHUE HA MHOXHUTEIH HATYypaJbHbBIX
YHUCEN.

PeanbpHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCTH.
AuredpanvyecKue BbIPAKEHUA

IlepemeHHBIE, YMCIIOBOE 3HAYEHWE BBIPAXKEHHS C IEpeMEHHOW. JlomycTumble
3HaueHusd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTHM MEXKIY BEJIMYMHAMU B BHJE
dbopmynbl. Beraucnenuss mo ¢opmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKECHUI,
TOXJIECTBEHHO PaBHBIE BbIpAXKEHUS, MPAaBUJIa TPeoOpa3oBaHUsl CYMM U MPOU3BEACHUI,
IpaBuiia pacKpbITUSI CKOOOK M MPUBEICHUS MOJOOHBIX CllaraeMbIX.

CBoiicTBa CTENEHH C HATyPaJIbHBIM MTOKA3aTEJIEM.

OpnHousneHbl ¥ MHOrowieHbl. CreneHb MHorowieHa. Clo)KeHue, BbIYUTAHUE,
YMHOK€HHE MHOTO4WIeHOB. DOpMyIibl COKPAIIEHHOIO YMHOMKEHHUS: KBaapaT CyMMbl U
KBaapar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pas3nokeHne MHOrOYJIEHOB Ha
MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA
VYpaBHeHue, KOpPEeHb YpaBHEHHWs, TMpaBuUja TNpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPAaBHEHUH.
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JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YHCIO KOPHEHW JIMHEHWHOIO
YPAaBHEHUS, PELICHUE JIMHEHWHBIX ypaBHEHUH. COCTaBIICHHE ypaBHEHUH IO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPABHEHU.

JIluneiliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH U ero rpadpuk. Cucrema ABYX
JMHENHBIX YPaBHEHUH C IBYMs IEpEMEHHBIMU. Penienue cucreM ypaBHEHH cCiocoOoM
IIOJICTaHOBKH. [IprMephl pemeHus TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CHCTEM YPaBHEHUH.

DOyHKIUU

KoopanHara Toukum Ha npsMol. UMCIIOBbIE NPOMEXYTKH. PaccTosHME MEXIy
JBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AOcuucca v opAMHATAa TOYKU
Ha KOOpAMHATHOM IiockocTu. Ilpumepsl rpadukoB, 3agaHHbIX ¢GopMmynaMu. UreHue
rpagukoB peanbHbIX 3aBucuMocteil. [lonstue ¢pynkuuu. ['paduk Pynkuu. CporicTBa
bynakmii. Jluneitnas Qynkuus, e€ rpaduk. ['padux ¢pynknum y = |x|. I'paduaeckoe
pelIeHUE JTUHENHBIX YPABHEHUM U CUCTEM JINHENHBIX YPABHEHUM.

BeposiTHOCTH U CTATHCTHKA

[IpeacraBienure JaHHBIX B BHJAE TaOJWll, AUarpamMm, rpapukoB. 3aroaHEHHUE
Ta0JIUIl, YTEHUE U MOCTPOCHUE AHarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peaibHBIX MpolieccoB. M3BneueHue mHpopManuu U3 auarpamMm U
TaOJIUII, UCTIOIB30BAHUE U UHTEPIIPETAIMS TaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeaHee apudmeTnueckoe, MeAuaHa, pa3Mmax,
HauOoOJIbIIIEE W HAaWMMEHbIlIee 3HAYCHUsS Ha0Opa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

Crny4daifHbI{ SKCTIEPUMEHT (OIIBIT) U CiIy4aiiHoe coObITHE. BeposSTHOCTh 1 YacToTa.
Ponp ManoBeposSTHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITHI B MPUPOJIEC U B OOIIIECTBE.
MoHeTa u urpaibHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepmnna, pedpo. Crenens BepiiuHbl. Yuciao pédep U cymmapHasi CTEEHb
BepnH. [IpencraBnenue o csizHocTu rpada. Lenu u nukinel. [lytu B rpadax. O6xon
rpada (siinepoB myTh). [IpencraBnenue 06 opueHTUpPOBaHHOM rpade. Pemenue 3amau ¢
ITOMOIIIBIO TpadoB.

8 KJIACC
Yucaa v BIYMCICHUSA

KBagpatusrit kopeHs u3 uucna. [lousarue 06 uppannoHaibHOM ducie. JlecaTnunble
NpUOIMKEHUST HUppaAIMOHAIBHBIX uucen. CBoiicTBa apu(METHUUECKHX KBaJpPaTHBIX
KOpHEW U UX IPUMEHEHHUE K MPeoOpPa30BaAHUIO YHUCIOBBIX BHIPAKCHUN U BEIYMCICHUSIM.

JlencTBUTENbHBIE YUCIA.

Crenensb ¢ 11eNbIM TIOKa3aTeaeM 1 e€ cpoiicTBa. CTaHaapTHAs 3aMucCh YUCIa.
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AJiredpanveckue BbIpaKeHUs

KBagpatHbIil TpEXWIEH, Pa3I0KEHNUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckast 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoi npodu. CroxxeHue,
BBIUWTAHUE, YMHOXKEHHE, JeJieHue airedpandyeckux Apodei. ParuoHanbHbIE
BBIpAKEHUS U UX MIPEe0Opa3oBaHUE.

YpaBHeHNs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmysa KOpHEH KBaapaTHOTO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHeHUM, CBOIAIIMXCA K JIMHEMHBIM M KBaApaTHbIM. [IpocTeinmme
JIPOOHO-pallMOHAJIbHBIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTanuss ypaBHEHMH C JByMS IMEPEMEHHBIMU M CHUCTEM
JUHENHBIX YypaBHEHUHM C JByMs IepeMeHHbIMU. [Ipumepsl penieHuss cucreM
HEJIMHENHBIX YPABHEHUH C IByMs IIE€PEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBble HEPAaBEHCTBA M MX CBOWCTBA. HepaBEHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHOM. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKIMHA

[Tonsitne Qynkuuu. OOIaCTh ONpENeNeHUss U MHOXECTBO 3HAUYECHUU (PYHKIUU.
CriocoOsbI 3aaHus PyHKIIHIA.

I'padux pynkmuu. Yrenue coiictB Qynkiuu no e€ rpaduxy. [Ipumepst rpaduxos
(GyHKLIHNA, OTPaXKaOIIKUX PEATbHbBIE MPOLECCHI.

OYHKIMK, OMNUCHIBAIOIIME TPsIMYyH0 M OOpaTHYIO  MPOMOPIUOHAIBHBIE
3aBUCUMOCTH, HuX rpaduxu. DyHkumm Y ¥,y =x,y xy =|x|. T'padwuueckoe
pelIeHNEe YPABHEHUN U CUCTEM YPABHEHUIM.

BeposiITHOCTH U CTATHCTUKA

[IpencraBieHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpaduKoB.

MHOX€eCTBO, JIEMEHT MHOKECTBA, OJAMHOKECTBO. Ornepanyu HaJl MHOKECTBaAMU:
o0ObeIMHEHUe, TepeceueHue, aonojgHeHue. CBOMCTBa omepanuil HaJ MHOXKECTBAaMU:
IIEPEMECTUTENBHOE, COYETATEIIbHOE, PACIIPEACIIMTENBHOE, BKItOUEeHU. Vcronb3oBanue
rpauueckoro MpeACTaBICHUS MHOXKECTB [UJIsl OMHCAHHUS PEabHBIX MPOLIECCOB U
SBJICHUH, IPU PEILICHUH 3a]a4.

N3mepenne paccemBanus naHHbIX. Jlucnepcuss M CTaHZAPTHOE OTKIOHEHUE
YHICIIOBBIX HAO0OpOB. J{narpamMma paccenBaHusl.

DneMeHTapHble COOBITUS CiydaiiHOTO onbITa. CiydaiiHble coObITHs. BepositHoCTH
coObITUH. OMNbITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUAMU. ClydailHbIN
BbI0Op. CBA3b MEX]y MAJIOBEPOSITHBIMUA U MPAKTUYECKU IOCTOBEPHBIMU COOBITHSIMU B
npupoze, 0OIIECTBE U HAYKE.
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HepeBo. CBolcTBa JEpEBBEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBAHHUE BHUCSYEH
BEpPILUHBI, CBSI3b MEXKIY 4YMCIOM BEpUIMH M uuciaoM pédep. IlpaBuno ymHOKeHUs.
Pemenue 3aau ¢ momonisio rpados.

[IpotuBonomnoxHueie coobiTs. narpamma Oiinepa. OObeIMHEHHE U NTEPECEUCHHE
coObiTuii. HecoBmecTHbie coObiTHs. DopMyna CIOXKEHHs BEpPOSITHOCTEH. Y cCiIoBHas
BepoATHOCTb. IlpaBuno ymHoxenus. HezaBucumble coObiTus. IlpencraBnenue
JKCIIEPUMEHTAa B BHJE JepeBa. PelieHue 3agau Ha HAxXOXKACHHE BEPOATHOCTEH C
IOMOIIBIO JIEPEBA CIIy4allHOTO SKCIIEPUMEHTA, Tuarpamm Dijepa.

9 KVIACC
Yucsia ¥ BBIYMCICHUS

PanmonaneHple 4YKcia, HUPpALMOHAIBHBIE YHUCIIA, KOHEUHblE U OECKOHEUYHbIE
JeCATUYHBIE TpoOru. MHOXKECTBO JIEMCTBUTEIBHBIX YUCEN, IEUCTBUTENIbHBIE YUCIIA KaK
OECKOHEUHbIE JECATHYHbIE ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYXECTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHEHHME  [I€WCTBUTENIBHBIX  YHCEN, AapuU(PMETUYECKUe  JEHCTBHS c
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JJIUTEIBHOCTh IPOLECCOB B
OKPY’KaIoIlleM MHUpE.

[TpuOnuk€HHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3ynbTaTOB BEIYUCIEHUN.

YpaBHeHMS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHHM, CBOJSIIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHeHue. PermieHune ypaBHEHMH, CBOJSIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepbl pelIeHHs YpaBHEHUW TPETbEW W UYETBEPTOU
CTENEHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemienne npoOHO-pallMOHANBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX —3ajaay
aredpanyeckuM METOJIOM.

VYpaBHeHue c JByMs INepeMeHHbIMU M ero rpaduk. PemieHue cucrem ABYX
JIMHEMHBIX YPaBHEHUN C JBYMs NEpPEMEHHBIMU. PelleHue cucrteM IByX YpaBHEHUH,
OIHO U3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpOM cTemeHu. [ 'paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. Pemenne cucrem
JMHENHBIX HEPABEHCTB C OJHOM mepemeHHou. KBanpaTHeie HepaBeHcTBa. ['padudeckas
MHTEPIIPETAlNs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.
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DyHKIUU
KBampatnunas ¢yunkuusa, e€ rpaduk u cBoiictBa. [lapaGoma, koopauHaTHI
BEPILMHBI TapaboJibl, OCb CAMMETPHUU MapadOoJIbL.

£
paduxn ymuii: 7 = #% Y= Rx+b y= 2, y=x%y=x y= x|

U UX CBOUCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPecCuu

[ToHdATHE YMCIOBOM  MOCHEAOBATEIBHOCTU. 3aJaHUE IOCIEA0BATEIbHOCTU
peKkyppeHTHO popMyoit u hopmyJioi N-To wieHa.

ApudmeTrnueckas u reoMmeTrpuueckas mporpeccuud. DopMynbl N-TO  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N306paxeHune 4ieHOB apu(PMETUIECKON U TE€OMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOpPJWHATHOM IJIOCKOCTH. JIMHEHWHBIM W SKCIHOHEHIMAIbHBIM pocT. CIIOXKHbBIE
IIPOLICHTHI.

BeposiTHOCTH U CTATHUCTHKA

[IpeacraBnenre AaHHBIX B BUAE TaONMI], AUArpamMm, rpa@uKoB, WHTEpIpPETALHs
JTaHHBIX. UTeHHE U TOCTPOEHUE TabuII, AUarpamMm, rpadUuKoB MO PeabHBIM JaHHBIM.

IlepecranoBku u ¢akropuan. CoderaHuss U UUCIO codeTaHUM. TpeyronbHHUK
[Tackaind. Pemenue 3a1ay ¢ MHCMOAB30BAHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposTHOCTb. CnydyailHbIii BBIOOp TOYKM U3 (UTYpbl  Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI' OKPYKHOCTH.

UcnbiTanne. Ycenex u Heynauda. Cepusi ucnblTaHuid Ao mepBoro ycmnexa. Cepus
ucnbeiTanuil bepHyiu. BeposaTHocTu coObITHII B cepun UcnibITaHui bepryiu.

CnyyaiiHas BeIMYMHA W pacHpeiesieHuE BEpOsITHOCTEH. MareMaTtnudeckoe
oxuaanue u aucnepcus. [Ipumepsl MaTEMaTHUECKOTO OXKUIAHUS KaK TEOPETHUECKOTO
CpPEIHETO 3HAYECHUS BEJIMYMHBI. MaTeMaTHyecKoe OKHIAAHWUE W JHUCIEPCUS CIIyYalHOU
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

ITonsatune o 3akoHe OONBIIMX 4HCced. V3mMepeHne BEpPOSTHOCTEH C IOMOIIBIO

4acToT.

Posb u 3HaueHME 3aK0HA OOJIBIIUX YUCEN B IPUPOJIC U OOIIIECTRE.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl YU4eOHOTO Kypca K KOHIY
o0yueHus B 7 KJacce:

Yuciia 1 BEIYUCTICHUSA
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BrImonHsTh, coueTas yCTHBIE U MUChbMEHHBIC MPUEMBI, apU(METUIECKUE TCUCTBUS
C palMOHATILHBIMH YHUCIIAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUHN, IPUMEHATHh Pa3HOOOpa3HbIE CIIOCOOBI
U MPUEMBI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKESHUN, COAEPKAMNX OOBIKHOBCHHBIC
U JICCSITUYHbIE APOOH.

[lepexoauTs OT oOAHOW (QOPMBI 3amUCH YHCEN K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B
OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyTJsTh YUCa.

BBITTOMHATE TPUKUAKY W OIEHKY pe3yJibTaTa BBIYMCICHHWHA, OICHKY 3HAYCHUI
YHUCJIOBBIX BBIpAXEHUW. BBIMONHATH ACUCTBUS €O CTENEHAMH C HaTypajJbHBIMU
MOKa3aTEISIMH.

[IpuMeHATh TPU3HAKK JCIMMOCTH, PA3JI0KCHHE HAa MHOXHUTEIH HATYPaTbHBIX
YHCEll.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 337241, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYUH,
MPOMOPIIMOHAILHOCTRIO BEJIMYHMH,  IPOLIEHTAMH, UHTEPIPETUPOBATH
pe3yAbTAThI PEIICHUS 33724 ¢ YIETOM OTPaHUUICHUH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonp30BaTh anreOpandecKyr0 TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B
MpoIIecCce OCBOCHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUU TIPU 33JaHHBIX 3HAYEHUSIX
MEePEMEHHBIX.

BrImonHATE TIpeoOpa3oBaHUs IEJIOTO BBIPAKEHUS B MHOTOYJICH IPHBEACHUEM
MOTIOOHBIX CJTaraeMbIX, PAaCKPBITHEM CKOOOK.

BhINONMHAT, YMHOXKEHUE OJHOUYJICHA HA MHOTOYJICH U MHOTOWIEHAa Ha MHOTOYJIEH,
MPUMEHATH (DOPMYJTBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyMmiecTBIATh Pa3IoKeHHNE MHOTOUJICHOB HA MHOKUTEIH C TIOMOIIIHIO BEIHECEHUS
3a CKOOKH OOIET0 MHOXKHTEIIS, TPYIITUPOBKH ClIaraeMbIX, MpuMeHeHus (Gpopmy
COKpPAILIEHHOTO YMHOKEHHUS.

[TpumensaTy npeoOpazoBaHusi MHOTOUYJICHOB IS PEIICHUS PAa3IMYHBIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TTPAKTHKH.

Hcnonbs30BaTh CBOWCTBA CTEIEHEHM C HATypajbHBIMU IIOKa3aTEIsIMU IS

npeo0pa3oBaHus BhIpAXKCHUI. Y pABHEHUS] M HEPABEHCTBA
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Pemlare nuHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, IIPUMEHSSA IpaBuia
nepexona OT UCXOJHOTO YpPaBHEHHUs K PaBHOCHIBHOMY eMy. IIpoBepsiTs, siBiseTcs Jn
YHUCIIO KOPHEM YPaBHEHUS.

[IpumensTy Tpaduyeckue METOJAbl MPU PEIICHUW JTUHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonGupath mpUMepsl Nap YUCE, SIBISIIOIIMXCS PELICHUEM JTMHEMHOIO ypaBHEHUS
C ABYMs IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOHM IIOCKOCTU TpauK JIMHEWHOTO YpPaBHEHHUS C JBYMs
NEPEMEHHBIMHU, M0JIb3YSACh Ipa)KOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucremsl IByX JIMHEWHBIX YPaBHEHMH C JBYMs IIEPEMEHHBIMH, B TOM
qucie rpaduuecKy.

CocTaBisaTe U pemIaTh JIUHEMHOE YPABHEHNUE WIH CUCTEMY JIMHEHWHBIX YPaBHECHHM
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJIyYEHHBIN PE3yJIbTar.

DOyHKIUU

N300paxkath Ha KOOPJAUHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3a/JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aITUCHIBATh YUCIOBBIC MPOMEKYTKH Ha
are0panyecKoM S3bIKe.

OTMeyaTh B KOOPAWHATHOM TUIOCKOCTH TOYKH 110 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku JUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMHA Y = |X|.

OnuceIBaTh ¢ TOMOITBIO (DYHKITHI M3BECTHBIC 3aBUCUMOCTH MEXKTy BEITMUNHAMH:
CKOPOCTb, BpEMsi, PacCTOSIHHE, IIeHa, KOJUYECTBO, CTOUMOCTb, MPOU3BOIUTEIHHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIMU 10 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TMpEACTaBICHUS U aHalu3a WH(opMaIuy,
U3BJICKaTh U WHTEPHPETUPOBATH MH(OpMAIUIO U3 TPaPUKOB peanbHBIX MPOILECCOB U
3aBUCUMOCTEM.

BeposiTHOCTH M CTATHCTUKA

Uutate wuHpOpMaIMio, TPEJACTABICHHYI0 B Ta0iuIaX, Ha JUarpaMmmax,
NpEACTaBIATh JIaHHbIE B BHJAE TaOJUI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC
(cronbuatkie) ¥ KpyroBbie) MO MacCUBaM 3HAYEHUH.

OnuceiBaTh 1 UHTEPIPETUPOBATH PEeaibHbIC YHCIIOBBIEC JIAHHBIC, MPE/ICTABICHHBIC
B TaOJUIIax, HA JUarpammax, rpadukax.

Hcnonb3oBaTh 1 OIIMCaHUA JAaHHBIX CTATUCTHUYCCKUC XAPAKTCPHUCTHKHU: CPCIAHCC
apI/ICI)MeTI/I‘—IeCKOG, MEauaHa, HanOoJIbIIee U HAaUMEHBIIICE 3HA4YCHU, pa3sMax.
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Nmerp mpencraBiieHME O CIy4alHOM W3MEHYMBOCTH HAa NpUMEpax ILeH,
(u3NYECKUX BEIUYMH, AaHTPOIIOMETPUYECKUX MJAHHBIX, HMMEThb IPEJACTABICHUE O
CTaTUCTHYECKON YCTOMYUBOCTH.

[IpenMeTHBIE pe3yTbTaTBl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

YucJa 1 BBIYUCIEHUS

Hcnonb30BaTh HavyaJIbHBIE MPEACTABJICHUS O MHOXECTBE JCHCTBUTEIIBHBIX UHCEI
JUIS. CpaBHEHUS, OKPYIJICHUS W BBIYMCICHHH, W300pa)xkaTh JEUCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJUHATHOM MIPSIMOU.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHH, HCIOJB3Ysl IIPH HEOOXOJUMOCTH KaIbKYJSATOP, BBIMOJHATH
npeoOpa3oBaHUs BRIPAKCHHM, COJIEpKAIUX KBaJIpaTHbIE KOPHHU, MCIIOJB3Ys CBOWCTBA
KOpPHEH.

Hcnonb30BaTh 3anucu OOJBIIMX U MAJIBIX YUCEIT ¢ TTIOMOIIBIO IECATUYHBIX ApoOeit
U crernenei yucna 10.

Anre0panvecKue BbIPAKEHUSA

[IpyMeHSTh MOHSATHE CTENIEHU C LEJIBIM TI0Ka3aTesIeM, BBIIOIHATH peoOpa3oBaHUs
BBIPAXXEHUH, COACPIKAINX CTEIIEHU C LIEJBIM I10KA3aTeNIEM.

BbINONMHATE TOXJIECTBEHHBbIE NMpeoOpa3oBaHMs PALMOHAIBHBIX BBIPAXKCHUH Ha
OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alre0OpandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAXKEHUM I PEUICHUS Pa3IMYHbIX 337a4 U3
MaTE€MaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nmHENHBIE, KBaJgpaTHbICE YpPaBHECHHUS W pPAlUUMOHAIBHBIE YPaBHEHWS,
CBOJSAILIAECS K HUM, CUCTEMBI IByX YPaBHEHH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTE MPOCTEUIIINE UCCIEAOBAHNUS YPAaBHEHUN U CUCTEM ypPaBHEHUU, B TOM
Yyucjie ¢ MpUMEHEHHWEM TIpaduueckux MpeAcTaBiIeHU (ycTaHaBIMBAaTh, HUMEET JIU
YPaBHEHUE WIH CUCTEMA YPABHEHUH PEILIECHHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT cioBecHOU (HOPMYIMPOBKHU 3a7auyu K €€ ajireOpandeckor MoJienu
C MOMOILBI0 COCTABJICHUS YPABHECHUS WM CUCTEMbl YPABHCHUM, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJYyYECHHBIM PE3yJIbTAT.

[IprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB MJII CPAaBHEHUSA, OLICHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHUCTEMBbI, JaBaTh rpadudecKyro
WJUTFOCTPALI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToruMaTh W WCMOIB30BaTh (YHKIIMOHAIBHBIE TOHATAS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3Ha4YeHWe GYHKIUA TIO 3HAYCHUIO
apryMeHTa, OMpeneyiaTh cBoWcTBa (GyHKIMM 1o €€ rpaduky. CTpouth Tpaduku
AJIEMEHTAPHBIX (PYHKITHI BUA:

£
y=-,y=x%y=x3y=x y=|x|

’
X

o e€ rpaduxy.

, OITUCHIBATh CBOMCTBA YHCIIOBON (DYHKITUU

BeposiTHOCTDH M CTATHCTHKA

W3Brekath U mpeoOpa3oBbIBaTh WH(OPMALINIO, TPEICTABICHHYIO B BUJE TaOIUII,
arpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

OnuceiBaTh JaHHBIE C TOMOULIBIO CTATHCTHYECKUX IOKAa3aTeNed: CpeaHuX
3HAYEHU U Mep paccernBaHus (pa3max, JUCIIEPCHS U CTaHIapTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUEHUH M YaCTOTHI COOBITUM, B TOM YHCIIE IIO
pe3ynbTaraM U3MEpEeHU U HaOII0eHU.

Haxonuth BEpOSATHOCTH CIIy4ailHBIX COOBITUM B ONBITaX, 3Has BEPOATHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM UHCJIE B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonb3oBaTth rpapuyeckue MOJEIU: JEPEBO CIy4ailHOrO AKCIIEPUMEHTA,
JyarpaMMbl DWJiepa, YuciaoBas npsimasi.

OnepupoBarh MOHATHAMHM: MHOKECTBO, ITOJAMHOKECTBO, BBINOJHATH OIEPALUU
HaJ MHOXXECTBaMHU: OOBbEAMHEHUE, TIepeceUeHHE, AOMOIHEHUE, MEPEUUCIIATh JIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath Trpaduyeckoe MpeICTaBICHUE MHOXKECTB M CBS3€H MEXIy HUMH
JUIsL ONMCAHMS IPOLECCOB U SIBICHMI, B TOM YHCIE IPU PELICHHUH 3a7ad U3 APYrux
y4eOHBIX MPEAMETOB U KypCOB.

[IpeameTHBIC pE3yJNBTaTBl OCBOCHUS IMPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

YucJia 1 BBIYUCIEHUS

CpaBHMBATH M YHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Bemonuare apudMerndeckue ACHCTBHS C palMOHAIBHBIMH YHCIIAMH, COYeTas
YCTHBIE W TIUCHbMEHHBIE NPUEMBI, BBIMOJIHATh BBIYMCICHUS C HPPaALMOHATBLHBIMU
YUCIaMH.

HaxoguTh 3Ha4YeHHs CTENEHEN C LEJIBbIMU IOKA3aTeIsIMU M KOPHEW, BBIYMCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.
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OKpyrisTh  EUCTBUTENbHBIC YKCIA, BBINOJHATH MPUKUIKY  pe3ysbTaTa
BBIYHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate JIMHEWHBIE W KBaJApPATHBIE yPABHEHUS, YPaBHEHUS, CBOLAILMECS K HUM,
npocTeiimme ApoOHO-pallMOHANFHBIE YPaBHEHUS.

Pemars cucteMsl AByX JMHEWHBIX YPABHEHHUM C JBYMsI IEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISACTCS JTMHEHHBIM.

Pemarb TekCTOBBIE 3a7aun aNreOpandeckuM CIOCcOOOM € MOMOUIbIO COCTABIICHUS
YPaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBoauTh mpoOCTENIINE HUCCIEIOBAHUSA YPABHEHUN M CHUCTEM YPAaBHEHHUM, B TOM
Yyuclie € MpUMEHEHUWEM TIpaduuecKux MpeACTaBICHU (yCTaHaBIMBAaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemath nuHeliHbIE HEPAaBEHCTBA, KBAApaTHbIE HEPABEHCTBA, N300paXxaTh pPelICHUE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare crucrempl NMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh PEIIEHUE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOU
IIPSAIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3a/1a4.

DOyHKIUU
Pacnio3naBath (YHKIIMA ~ W3YYCHHBIX BHJIOB. IToka3wIBaTh
CXEMaTUYECKHU PACIOJIOKEHHUE Ha KOOPJIMHATHOM INIOCKOCTH rpaduKoB (DYHKIIUMA BUA:

”
y= fxYy = #x+Dh, y=;ﬁ’=ax2+bx+c,y= X3, y= \/J?.y=IXIB

3aBUCUMOCTH OT 3Ha4eHUH KOA((OUIIMEHTOB, OUCHIBATh CBOMCTBA (DYHKLIUM.

Ctpouth ¥ u300pakaTh CXEMATHYECKH TpaQUKA KBaJpPaTUUHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIUHU MO UX IpaduKam.

Pacno3naBaTh KkBaapaTHuHyl (yHKUHIO 1O (opmyse, NPUBOAUTH NPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YuciioBbIe MOCI€10BATEILHOCTH U MIPOrPecCUu
Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECCUM MPHU Pa3HBIX
crocobax 3aaHusl.
BbINONHATE  BBIYMCIEHUS C  HUCHOJNb30BaHWEM  (opMynl  N-ro  4ieHa
apu(PpMETHIECKON U TeOMETPUUECKONU MPOrPeCCUil, CyMMbI IEPBBIX N YJICHOB.
N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAUHATHOMN TJIOCKOCTH.
Pematp 3amauu, CBsI3aHHBIE C YMCIIOBBIMHU I10CIIEI0BATEIBHOCTSIMUA, B TOM YHCIIE
3aJladyl U3 pealbHOM KU3HM (C HCHOJB30BAHHMEM KaJIbKYJSATOpa, IM(PPOBBIX
TEXHOJIOTHUH).
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BeposiITHOCTH U CTATUCTUKA

N3Bnekath u mpeoOpa3oBbIBaTh MHPOPMAIIUIO, TPEICTABICHHYIO B Pa3IUYHBIX
WUCTOYHHUKAX B BHUJAC TaOJNWIl, AWarpamMm, rpaduKoOB, MPECTaBISATH TaHHBIC B BHIIC
TaOJIUII, TUarpaMm, rpaduKoB.

Pemate 3amaud oOpraHu3OBaHHBIM TEpeOOpPOM BApUAHTOB, a TaKXKe c
HCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonb3oBaTh onucarelbHbIe XapaKTEPUCTUKHU JJIsI MAaCCUBOB UMCIIOBBIX JIAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPbI PACCEUBAHMSL.

Haxonuth 4acTOThl 3HAYEHHUW W YaCTOThI COOBITHS, B TOM 4YHCJE TOJb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHUM.

Haxonutb BepOsSTHOCTH CIy4dalHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM YHUCIE
B OIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUSIX UCHBITAHUNA 10
MIEPBOIO YCII€Xa, B CEpUSIX UCTBITAHUI bepHyuin.

HNmMeTh npeacTaBiIeHrE O CIy4YalHOW BEJIMYUHE U O PACIIPENECICHUN BEPOSATHOCTEM.

NmeTrr mnpencraBieHue O 3aKOHE OOJIBIIMX YHCET Kak O IIPOSIBJICHUU
3aKOHOMEPHOCTH B CIy4YallHOM WM3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
IpUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HauMeHoBaHue pasieta  KonudecTso OCHOBHOE OcCHOBHBIE BUJIBI IESITEIHLHOCTH O0YyYaIOIIUXCS
(Temel) Kypca 4acoB COZEpKAHUE
Yuciia ¥ BBIYMCIIECHUS. 25 IloasTne
CucreMaTU3UpOBATH M 000ralIaTh 3HAHUSA 00
PanmonanbHbIC YnCIa PaLMOHAIIBHOTO
OOBIKHOBEHHBIX U JICCATUYHBIX IPOOSIX.
yucIa.
ApudmMeTraeckie CpaBHUBATH U YNIOPSA0YMBATH APOO0H, TpeoOpa30BbIBas
neHCTRIS ¢ Py HEOOXOIUMOCTH JECATUYHBIC TPOOU B OOBIKHOBEHHBIE,
pALHOHATEHBIMH OOBIKHOBEHHBIC B JIECITUYHBIC, B YUACTHOCTH B OECKOHEUHYIO

yuciamu. CpaBHEHHUE,
YIOPSIAOYUBAHUE

pamrOHAaJIbHBIX YHUCCII.

Crenensb C
HaTypaJlbHbIM
MOKA3aTeJIEM.
Pemenne 0CHOBHBIX
3a/1a4y Ha 1poou,
MPOIIEHTHI U3
peaIbHOMN IIPAKTUKHU.
IIpusHaku
JIETTUMOCTH,
pa3yoXKeHusl Ha
MHOKUTEIN
HaTypaJabHbIX YHCEIL.

TECATHYHYIO IPOOb.

IIpuMeHsATH pa3Ho00pa3HbIe CIIOCO0bI U NPUEMBI
BbIYNCJICHUS 3HAYEHHU I JPOOHBIX BbIPAKEHNH,
CoJiepKaIuX OOBIKHOBEHHBIC U JIECITUYHBIC IPOOU:
3aMEHSITh IPU HEOOXOUMOCTH JIECATUUHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECATUYHOM, IPUBOIUTH
BBIpaXkeHue K ¢popme, Haubosiee yI00HOM /1711 BBIYUCICHUM,
peoOpa3oBBIBAThH APOOHBIC BEIPAKECHUSI HA YMHOKCHHE U
JeJICHUE JEeCATUYHBIX Apo0ei K IEUCTBUAM C IEIBIMU
YUCTIAMH.

IIpuBoaUTH YKC/I0BbIC U OYKBEHHbIC IPUMEPbI CTEIICHU C

HaTypaJIbHBIM MOKa3aTeneM, OObSICHsISI 3HAUCHUsI OCHOBAHUS
CTETEeHU U TIOKa3aTels CTeNeHU, HaXOUTh 3HAUEeHUs
crenenel Buna a" (& — moboe parMoHaIbHOE YHCIIO0, N —
HATypaJIbHOE YHCJIO).
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PeanbHble
3aBucuMocCTH. [Ipsimas
u o0parTHas
IPONOPLIMOHAIBHOCTH

IHoHumaTh CMBICT 3anucU OOJIBIIMX YHUCEN C MOMOIIBIO
JEeCATHUHBIX ApoOelt u crenenelt uncia 10, npuMeHATh Ux
B PCAIBHBIX CUTYaILIHSX.

IIpuMeHsATh NPU3HAKY ACITMMOCTH, Pa3JIOKEHUSA Ha
MHOKHUTEJIA HATyPAJTbHBIX YUCEN.

PemaTp 3agqaum Ha 4acTy, IPOLEHTHI, MPONOPLUHU, Ha
HaxO0XJIeHUE ApoOu (POLIEHTa) OT BEJIMUUHBI U

BEJTMYUHBI 110 €€ IpoOu (TIPOIIEHTY ), IPOOHU

(mpoueHTa), KOTOPBIK COCTAaBJISAET OJJHA BEIUYMHA OT
JPYTOM.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PELIEHUI TEKCTOBBIX 3a/a4.

Pacno3zHaBaTh M 00bSICHATH, OIUPASCh HA ONIPEACIICHUS,
IpsIMO IPONOPLMOHATIBHBIE U O0OPATHO MPONOPLIUOHAIBHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOJAUTH IPUMeEPHI
ATUX 3aBUCUMOCTEH U3 peaslbHOTO MUPA, U3 APYTUX YUEOHBIX
IPEIMETOB.

PemaThb npakTHKO-OpUEHTUPOBAHHBIE 33J]a4K HA IpOOH,
IPOLEHTHI, MPSAMYIO U 00paTHYIO MPONOPIMOHATIBLHOCTH,
IPOIOPLIMH
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[IpencraBienune qaHHBIX

[IpencraBnenue
TAHHBIX B TaOJIMIIAX.
[IpakTnueckue
BBIYUCIICHUS 10
TaOJIMYHBIM JTAHHBIM.
N3Bneuenue u
UHTEpIpEeTalUs
TaOJIMYHBIX JJAHHBIX.
[IpakTrueckas
pabota «Tabmuip.
I'paduueckoe
pEeACTaBICHUE
JTAHHBIX B BUJIE
KpPYTOBBIX,
CTOJIOUKOBBIX
(cTonOuaThIX)
nuarpamMm. Urenue u
IIOCTPOCHUE
nuarpamm. IIpumepsr
nemMorpaduyecKux
Jarpamm.
[TpakTuueckas pabora

«Jlnarpammbi»

OcBauBaTth croCcoO0bI IPEACTABICHUS CTATUCTUYECKUX
AHHBIX Y YMCJIOBBIX MAaCCUBOB C IIOMOIIBLIO TaOIUII 1
JIAArpaMM C UCTOJIb30BAHUEM AKTYAIbHBIX U BAXKHBIX
JAHHBIX (IemMorpaduuecKre JaHHbIe, TPOU3BOJICTBO
MPOMBIIIJIEHHON U CEIbCKOXO03IMCTBEHHON MPOAYKIIUH,
00I1IeCTBEHHBIE U TIPUPOJIHBIC SIBICHUS).

N3yyath MeTOoabI PaOOTHI C TAOTHMYHBIMH U
rpadUueCKUMU MIPEJCTABICHUSAMU JJAHHBIX C
MOMOIIBIO IIU(PPOBBIX PECYPCOB B XOJ1€

MPaKTHYECKUX PaboT
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AnreOpandeckue
BBIPAKECHUS

27

bykBenHbIe
BBIPAKECHHUSL.

[lepemennsbie.

Jlomyctumbie
3HAYCHUS

IIEPEMEHHBIX.

DOopMyJIBIL.

OBgu1aieTh anredpanveckor TEPMUHOIOTHEN U CUMBOJIUKOM,
NPUMEHATDb €€ B IIPOILIECCE OCBOCHUS yUeOHOr0 MaTepHaa.
HaxoauTh 3HaueHNs] OyKBEHHBIX BBIPAKEHUN MTPU
3aJJaHHBIX 3HAYCHUAX OYKB; BBIIOJIHATH BEIUMCICHUS T10
(dopMmyniaM. BeInoIHATH peoOpa3zoBaHus LIEIOT0
BBIPAKEHUSI B MHOTOYJIEH IPUBEACHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK. BBINOJIHATH YMHOKEHHE
OJIHOYJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITUE CKOOOK 1
MIpUBEICHUE
0JI00HBIX
cnaraembix. CBoMCTBa
CTETNEHU C
HaTypajibHbIM
MOKa3aTEJIEM.
MHOro4sEeHHI.
CrnoxeHnue,
BBIYUTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
dopMmyisl
COKpAIIEHHOT'O
YMHOXEHHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOXUTENN

HA MHOTOYJIEH U MHOTOWIEHA Ha MHOTOWIEH, IPUMEHATH
(dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyLecTBJIATh Pa3I0KEHUE MHOIOYICHOB HA MHOKUTEIH
yTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAAPaToB, popmMys
COKpAIIEHHOIO YMHOKEHHS.

IlpumensaTs  npeoOpa3oBaHWE  MHOTOWIEHOB IS
pEelIeHUs pa3IMYHbIX 33Ja4 U3 MaTeMaTUKH, CMEXHBIX
IPEIMETOB, U3 PEANbHOW IPAKTHKHU.

3HAKOMUTBLCSH € HCTOpI/Ieﬁ pa3BUTHUA MAaTCMATHKH

OmnucaresbHas CTAaTUCTHKA

UucnoBbie HAOOPHI.

Cpennee

apupMeTHIECKOE.
MenuaHa 4rciI0OBOTO

OcBanBaTh NOHATHS: YHCIOBON HAOOP, Mepa IEHTPATHHON
TEHJEHIIMU (Mepa LIEHTPa), B TOM YHCII€ CPEIHEE
apudmeTnueckoe, MeuaHa.
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HaOopa.

ypaBHeHI/ISI U HCPpAaBCHCTBA

20

YpaBHeHuUE, TpaBuiia
npeoOpa3zoBaHUs
yYpaBHEHHS],
PaBHOCHIIBHOCTh
YPaBHEHH.
JIunenHoe ypaBHEHHE
C OJTHOU MEPEMEHHOM,
pEIICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a/1a4 C MOMOUIBIO
YPaBHEHHI.
JIuneiinoe
YPaBHEHHE C IBYMS
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema
IBYX JINHENHBIX
YPaBHEHUM C IBYyMS
NIEPEMEHHBIMU

Pemarh iMHEHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NPUMEHss IPABUJIA NIEPEX0/1a OT UCXOIHOTO YPABHEHUS K
paBHOCWIBHOMY eMy Oosee nmpocTtoro Buaa. [IpoBepATs,
ABJISICTCA JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IHoadupars npuMepsI AP YKUCEN, SIBIIOIINAXCS PEIIEHUEM
JIMHEWHOT'0 YPAaBHEHUS C JIBYMsI IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON MJIOCKOCTH rpauK JIMHEWHHOTO
YpaBHEHHUS C ABYMs IEPEMEHHBIMU; MOJIb3YSCh TpapuKOM,
NPUBOAMTH IPUMEPbI PEUICHNS YPABHEHUS.

Haxoauts pemieHue CUCTEMBI ABYX JINHEMHBIX YPABHEHU
C ABYMsI IEPEMEHHBIMHU.

CocTaBjsTh U peliaTb YPaBHEHUE WU
CUCTEMY YPaBHEHUU 110 YCJIOBHIO 33/1a4H,
UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ MIOJy4YEHHBIN Pe3yJIbTaT
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CnyyaiiHas U3MEHUHUBOCTh

Crnyyaiinas
U3MEHUYHUBOCTD
(mpumepsl). Yactora
3HAYECHUI B MaCCHUBE
JAHHBIX.
I'pynmupoBka.

I'mcrorpammel.
[IpakTruueckas pabora

«Crny4aitHas
M3MEHYUBOCTHY

OcBauBaTh NOHATHSA: YACTOTA 3HAUYCHUN B MACCUBE
JAHHBIX, TPYNIIIUPOBKA JaHHBIX, rucTorpamMmma. CTpouTsh
Y AaHAJIM3UPOBATh IUCTOTPAMMBI, NOAOMPATH
MOAXOIAIINN Iar TpynnmupoBku. OcBauBaThb
rpaduyeckue NpeCTaBICHUs Pa3HbIX BUA0OB CIIy4aiiHON
W3MEHYHMBOCTH, B TOM YHCJIE C TOMOUIBIO HU(PPOBBIX
pPECYPCOB, B XOJI€ MPAKTUYECKON pabOThI
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Koopaunatel u rpaduku.
OyHKIUU

24

Koopaunara Touku Ha
npamon. Yucnoseie
IPOMEKYTKHU.
Paccrosnue mexny
JBYMST TOYKaMHU
KOOPJAWHATHOM
MIPSIMOU.
[IpsimoyrosbHas
CUCTEMa KOOpJIMHAT Ha
mrockoctu. [Ipumepsl
rpauKoOB, 3aJIaHHBIX
dbopmynamu.

Urenue rpadukos
peaTbHBIX
3aBUCHUMOCTEM.
[Tonsitue hyHKIMM.
I'padux pynkIMH.
CaoiicTBa (pyHKITUH.
JIuneitnas GyHKUIMS.
[TocTpoenue rpaduka
JTUHENHON PyHKIUH.

I'padux byskmm
y =[x]|

N300paxaTh Ha KOOPIUHATHOW MPSIMOMN TOUYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JTy4YH, OTPE3KH,

MHTEPBAJIBL; 3aMMMCHIBATh UX Ha alreOpandeckoM s3bIKeE.
OTMeyaTb B KOOPAMHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpPJIMHATaM; CTPOUTH Ipa)MKH HECIOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POpPMYJIaMH, B TOM YUCIE C
MOMOILBIO IUPPOBbIX JJabopaTtopuii. [IpuMeHATDH, H3yYaTh
NpeuMylIecTBa,
NHTEPNPETHPOBATH I'padruecKkuii criocod mpecTaBIeHUs U
aHanu3a pa3HoOOpa3HOM )KMU3HEHHON MH(POPMALIUH.
OcBauBaThb nossitue (yHKIUH, OBJIAI€BAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEN.
Pacno3naBarth nuHelHy0 QyHKIMO Y = KX + b,
ONMCHIBATL €€ CBOWCTBA B 3aBUCUMOCTH OT 3HA4YCHUU
koG duimenTos K u b.
Crpontsh rpaduku quHeHON QyHKIMHA, QYHKIMHA Y =| X |.
HUcnoab3oBaTh HU(PPOBBIE PecypPChl 1Sl TOCTPOEHUS
rpad@ukoB QYHKIMI U U3YyUEHUS UX CBOICTB.

[IpuBOAUTH NpUMEPHI TUHEWUHBIX 3aBUCHUMOCTEN B
peanbHBIX NpoLeccax U sBICHUAX
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Brenenue B Teoputo rpadoB

I'pad, BepiuHa,
pebpo.
[IpencraBienue
3aJla4l C TIOMOIIBIO
rpada. CreneHb
(BaJICHTHOCTB)
BEpIIMHBL. YHcIio
pé6ep u cymmapHas
CTENEHb BEPIIIHH.
Lens n

UK. IyTs B
rpade. [Ipeacrasnenue
0 CBSI3HOCTH Tpada.
O6xox rpada (ditnepon
nyTh). [IpeacraBnenue
00 OpUEHTUPOBAHHBIX

rpadax

OcBauBatb nousaTHA: rpad, BepumHa rpada, pedbpo rpada,
CTEIEHb (BaJICHTHOCTh BEPIIUHBI), LIETh U ITUKII.
OcBauBaTh NOHATHSA: TIYTh B rpade, dIepoB MyTh, 00X0
rpada, OpueHTHPOBaHHBIN Tpad.

PemaTh 3a1aum Ha TIOUCK CYMMBI CTETICHEH BEPIITHH
rpada, Ha mouWck oOxona rpada, Ha TOUCK MyTed B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh crOCO0ObI IPEICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSATHOCTEH, IPYTUX
MPEAMETOB € MOMOIIBIO rpadoB (KapThl, CXEMBI,
AIEKTPUYECKUE 1eNH, PYHKIIMOHAIbHBIE COOTBETCTBHS) Ha
npuMepax
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BeposTHOCTB 1 yacToTa
CIIy4ailHOTO COOBITHUS

City4yaliHbIi ONIBIT U
CIIy4aiiHOE COOBITHE.
BeposTHocTh 1
4acToTa COOBITHS.
Ponp MamoBeposATHBIX
U TIPAaKTHYECKU
JIOCTOBEPHBIX
cOOBITHI B IPUPOJIE U
B oOuiectBe. MoHeTa
U UrpaJibHasi KOCTh B
TEOPUHU
BEPOSITHOCTEH.
[IpakTuueckas pabora
«YacToTa BBITIaJICHUS
opJia»

OcBauBaTb NOHSATHS: CIyYalHBI OMNBIT W CIIy4yalHOE
COOBITHE, MAJIOBEPOSTHOE U MPAKTUUECKH JOCTOBEPHOE
cOOBITHE.

N3yuyaTh 3HaUMMOCTb MAJIOBEPOSITHBIX COOBITHI B MPUPOJIE
U 00I1IeCTBE Ha BaXHBIX PUMEPAX (aBapuu, HECUACTHbBIE
cllyyau, 3aluTa epcoHanbHOW HH(pOpMaLuu, nepenaya
JTAHHBIX ).

M3y4ath poJib KIACCUYECKUX BEPOSITHOCTHBIX MOJENEN
(MOHeTa, UrpajibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Hao0uroaath 1 u3y4aTh 4acTOTy COOBITHI B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM UHUCJIE C TOMOIIbIO IIUPPOBBIX
pPECYpPCOB, B X0OJI€ MPAKTUYECKOMN paboThI
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[ToBTOpEHME 1 0000IICHNE

11

[ToBTOpEHUE
OCHOBHBIX  ITOHSATHUM
U METOJ0B Kypca 7
Kiacca, 00001eHne
3HAHUM

Bbioupars, NPUMEHSATH OLICHMBATH CIoCco0bI
CpaBHEHUS  YHWCEJ, BBIYHCICHHUH, MpeoOpa3zoBaHUM
BBIPAKCHUH, PEIICHUS] YPABHECHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX AEHCTBHI U
CaMOMPOBEPKY pe3yJibTaTa BHIYUCICHUM, TPeoOpa30BaHuUi,
IIOCTPOCHHUM.

Pemarts 3agaum u3 peaqbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 33/1a4 U3 IPYTUX
MPEIMETOB.

Pemars TekcTOBBIE 3aJa4d, CPaBHUBATb, BbLIOMPATH

CrocoObl pelIeHus 3aaun
IHoBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

PemaTe 3a1aum Ha NPEICTAaBICHUE U ONMCAHKE JTAHHBIX C
ITOMOUIBIO U3YYEHHBIX XapaKTepuCTUK. O0CyxKAaTH
NpUMepbI CITyYaitHBIX COOBITHIH,

MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, UX POJIU B IPUPOE U KU3HU YETIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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8 KVIACC

HaumenoBanue pazaena
(Temsl) Kypca

KonnuecTBO
YacoB

OcHOBHOE

coJiepKaHne

OcHOBHBIC BUAbBI ACATCIbHOCTH o6yqaromnxc>1
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Yuciia ¥ BBIYMCIIEHUS.

KBangpaTHbie KOpHU

15

KBagpaTHbIil KOpeHb
u3 uncina. [Tonstue
00 HppanroHaTIbLHOM
yucne. JlecaTuuHbie
NpUOIIKEHUS
HUppalMOHATBHBIX
YHCEIL.
JlelicTBUTEIbHBIC
yucia. CpaBHEHUE
JIEMCTBUTEIILHBIX
YHCEIL.

YpaBHeHne  BHUIA
X2 = a.

CaolicTBa
apu(pMEeTHIECKUX

KBaJIPAaTHBIX KOPHEH.

[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKCHUMU,
COJIepIKaIIIX
KBaIpaTHbIC KOPHU

@opMyJIMPOBATH ONpeaeeHre KBaJPaTHOTO KOPHS M3
qucia, apu(hMETHIECKOTO KBAJAPATHOTO KOPHS.
IIpuMeHSATH onepariio N3BJICUCHUS KBAPATHOTO KOPHS
U3 YUCia, MCNOJIb3YH MPYU HE0OXOMMOCTH
KAJbKYJAATOpP. OueHuBaTh KBaJIpaTHbIE KOPHU 1IEJIBIMU
YUCITAMH U ICCATUIHBIMH TPOOSMH.

CpaBHMBATH U YIOPSIA0YMBATH PAIIMOHATIBHBIC U
UppalOHATBHBIC YUCIIA, 3aITUCAHHBIEC C IOMOIIIIO
KBa/IpATHBIX KOPHEH.

HccaenoBaTh ypaBHEHHME X° = @, HAXOAUTh TOYHBIE
npubInKEHHBIE KOpHU TIpH a > 0.

HccaenoBath cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOS

YU CJIOBBIE IKCIIEPUMEHTHI C HCIIOJIB30BAHUEM KAJIBKYJISTOPA
(koMITIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH Npeodpa3oBaHus BHIPAKECHUN,

COZIEpIKAINX KBaApaTHbIE KOPHU. BeIpaxkaTh NEpEMEHHbIE
U3 FEOMETPUYECKUX U (pu3nueckux Gopmyi. Beraucasars
3HAYEeHMS BBIPAKEHUN, COACPIKAILMX KBAaIPAaTHBIE KOPHH,
UCIIOJIb3YsI P HEOOXOAUMOCTH KAJIbKYJISTOP.
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HUcnoan3oBarhb B XOJI€ pCICHUA 3a1a4 3JICMCHTAPHLBIC
IMpCaACTABJICHUSA, CBA3AHHBIC C HpI/I6J'II/I)KéHHI)IMI/I
3HAa4YCHUAMU BCIIMYHH.

3HAKOMHUTBHCS € HCTOPHUEH Pa3BUTUS MaTEMATUKU

[ToBTOpEHUE Kypca

7 xnacca (BeposTHOCTD U
CTaTUCTHKA)

[IpencraBienue qaHHBIX.

OmnucareibHasg CTaTUCTUKA.
CiyyaitHass U”3BMEHYUBOCTb.

Cpennue 4nciioBoro
Habopa.

Crnyyaiinbie cOOBITHSI.
BepositTHOCTH M 4aCTOTHI.
Knaccuueckue Mmonenn
TEOPUU BEPOSTHOCTEM:

MOHCTA 1 UurpajibHast KOCTb

IToBTOPATH N3YUYECHHOE U BBICTPANUBATh CUCTEMY
3HAHUM.

Pemars 3aga4u Ha PEACTABICHUE U OMTMCAHUE TaHHBIX
C MTOMOIIBbIO N3YYEHHBIX XapaKTEpUCTUK. Pemiars
3a/1a44 Ha MPEJICTABICHNUE TPYIIIMPOBAHHBIX TAHHBIX U
OIMCAHME CITyYaliHOM U3MEHYMBOCTHU. Pelars 3agauu
Ha OMpPE/ICJICHUE YaCTOThI CyYalHBIX COOBITHIA,
00CyXIeHHE PUMEPOB CITyYallHBIX COOBITHH,
MAJIOBEPOSITHBIX U MPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJIM B IPUPOJE U KU3HU
YeJI0BeKa
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Yucna M BBIYUCIICHUS.
Creress ¢ LETBIM

CreneHs ¢ OCJIbIM
IIOKAa3aTCJICM. CTaHI[apTHaSI
3aI1iucCh 4Yuciia.

®opMyMpOBaThH oNpeaeeHne CTEIEHH C IEJIbIM

ITOKAa3aTCJICM.

nokasareyieM IIpeacTaBiasATh 3aMUCh OOJBIITUX W MAJIBIX YUCENT B
Pasmepet 06bexTOB crangaptHoM Buje. CpaBHMBATD YUCIa U
OKpYy>aroiiero Mmupa (ot
BEJIMYMHBI, 3aIMCAHHBIE C UCIIOJIb30BAHUEM CTEIIEHU
AJIEMEHTAPHBIX YaCTHIL JI0
10. Ucnosib30BaTh 3aNUCh YUCEN B CTAHIAPTHOM
KOCMUYECKHX 00BEKTOB), 5
JUTATENBHOCTS TIPOTIECCOB BUJIC IS BRIPAKCHHSI pa3MEpOB 0OBEKTOB,
B OKDY’KarOLIEM MUPE. JUTUTEIIbHOCTH MPOIIECCOB B OKPYIKAIOIIEM MUPE.
CBOWMCTBA CTEINEHU C DopMyJIMPOBATH, 3ANIUCHIBATH B CHMBOJHYECKOU
IIEJIBIM TTOKa3aTeIeM (¢opMe 1 WILTIOCTPUPOBATH MPUMEPAMM CBONCTBA
CTEIEHU C IIEJIBIM TTOKA3aTEeIIeM.
IIpuMeHATH CBOWCTBA CTENEHU JIJISl IPeoOpa3oBaHuUs
BBIPKEHUI, COIEPKAIINX CTEMEHHU C TETbIM
nokasaresneM. BbIMOJHATH JeHCTBUS C YUCIIAMU,
3aMMCaHHBIMKM B CTaHJIAPTHOM BHJIE€ (YMHOKEHHUE,
JICJICHNE, BO3BEJCHNUE B CTCIICHD)
OmnucarenpHas Otkionenus. Jlucnepens OcBauBaTh MOHSITHSA: JTUCIICPCHUS U CTAHIAPTHOEC
CTaTHUCTHKA. YHCJI0BOTO Habopa.

PacceuBanue naHHBIX

CraHgapTHOE OTKIOHEHUE
YHCJI0BOTO Habopa.
Jlnarpammebl paccernBaHUs

OTKJIOHCHHUC, UCITIOJIB30BATh 3THU XAPAKTCPUCTUKU IJIA
OIIMCaHus paCCCMBAHUA NAHHBIX.

BbIIlBI/II‘aTL THNOTe3bI 00 OTCYTCTBUH WUJIM HAJIMINHU
CBs3H 110 AxarpaMmam pacCCrBaHUA.

CTpouthb quarpamMmbl pacCEMBaHMS 1O UMEIOIINMCS
JIAHHBIM, B TOM YHCJIE C IOMOLIBIO KOMIIBIOTEPA
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AnreOpandeckue

BbIpakeHus. KBanpaTHbii

KBagpaTHbIi TpEXUIIEH.
Pa3noxenue kBagpaTHOrO

Pacno3naBathb KBagpaTHBIN TPEXUJICH, YCTAHABIMBATh

BO3MOKHOCTB €TO Pa3JIOKCHUSA Ha MHOKHUTCIIN.

TPEXWICH 5 .
P TpEX4JICHA Ha PackiaaapiBaTh HAa MHOKUTEIM KBAJIPATHBIN
MHOXHTEIN TPEXWIEH C HEOTPULIATEIbHBIM JTMCKPUMUHAHTOM
MHo:xecTBa MHokecTBO, OcBauBaTh NOHATHS: MHOXKECTBO, JJIEMEHT MHOKECTBA,

MOJAMHOKeCTBO. Onepanuu
HaJl MHOXKECTBAMH:
00beIMHEHHE,
repeceyucHue,
nononaHenue. CBolicTBa
omnepanui HaJ
MHOKECTBAMU:
MIePEMECTUTEIIHHOE,
codeTaTelIbHOE,
pacnpeaeauTeNbHOE,
BKJIFOUCHMS.
I'padpuueckoe
MIpeJICTaBICHUE
MHOKECTB

IIOAMHOXKCCTBO.

BbINoJIHATH onepanun HaJl MHOYKECTBAMU:
o0beIMHEHNE, IEpECeUEHUE, JOTIOTHEHHE.
Hcnonb30BaTh CBONCTBA: IIEPEMECTUTENIBHOE,
COYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoan3oBarth rpaduyeckoe npeacTaBieHue MHOKECTB
IIPU OMMCAHUU PEATIbHBIX MPOLIECCOB U SIBIICHUM, NTPU
pelIeHnH 3a7a4 U3 IPyrux y4eOHbIX IPEIMETOB U KypCOB
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AJreOpandecKue
BBIPKCHHUS.

Anrebpandeckast 1poob

15

Aunreb6pandeckast 1poob.
JlommycTrMble 3HaYEHUS
MEPEMEHHBIX, BXOIANINX B
anreOpanyeckue
BbIpaxkeHns1. OCHOBHOE
CBOMCTBO aJireOpanyeckon
npobu. CokpareHue
npo0eii. Croxenue,
BEIYMTAHUE, YMHOKCHHUE U
JIeJIeHUE allreOpanyecKux
JTpOOei.

[IpeoOpazoBanue
BBIPAXKEHUW, COAEPKAIINX
anredpanyueckue 1poodu

3anuceiBaTh anreOpanuyeckue BoipaxeHus. Haxoaurb
00J1aCTh ONPEEIEHHS PALIMOHATIBHOTO BBIPAXKEHUS.
BbINOJHATH YKCIOBBIE MOJACTAHOBKY U BBIYHCIATH
3Ha4Y€HHE JPOOH, B TOM YHUCIE C IOMOIIBIO KaJbKYJIATOPA.
®opMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIr€OpanyecKon
IpoOU U MPUMEHSATH €ro JJis IpeoOpa3oBaHus JpOoOeE.
BoInoJHATH JeiicTBUSA C alreOpanyecKuMu JpoOsiMu.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3a1a4. Beipaxars nepemMenHsble u3 Gopmyn
(puznuecknx, reOMETPUUECKUX, OMUCHIBAIOIINX OBITOBBIC
CUTYAIIHH)
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BeposTHOCTB CitydaliHOTO
coObITHUS

DneMeHTapHbIE COOBITHA.

Crydaifapie COOBITHSI.
bnaronpusrcrBytomue
AJIeMEHTapHbBIE COOBITHS.
BepositHoCTH COOBITHIA.
OnsbIThI
PABHOBO3MOXHBIMU
AJIeMEHTapHBIMU
COOBITHUSMH.

Cny4daiiHbIi BBIOOD.
[IpakTnueckas padbora

«OTMBITEL C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU
COOBITHAMMY

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CllyyaiiHO€ COOBITHE KaK COBOKYITHOCTb
0JIaroNpUATCTBYIOIIMX JIEMEHTAPHBIX COOBITUMA,
PAaBHOBO3MOYKHBIE 3JIEMEHTapHbIe cOObITHA. PemaTh
3a/1a4M Ha BBIYUCIICHHE BEPOSATHOCTEH COOBITHIA 11O
BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITHI CIIy4aifHOTO
OTIBITA.

PemiaTes 3a7a4m Ha BEIYUCIICHUE BEPOSATHOCTEN
COOBITUH B OMBITaX C PABHOBO3MOKHBIMU
3JIEeMEHTapPHBIMU COOBITUSIMU, B TOM YHCIIE C
IIOMOIIIBIO KOMIIBIOTEPA.

IIpoBoauTH M U3y4YaTh ONBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMH (C
UCIIOJIb30BaHUEM MOHET, UTPATIbHBIX KOCTEH, IPYTUX
MojieJielt) B X0JI€ PAKTUYECKOM paboThI
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

KBaapatHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenonHoe

KBaApaTHOC YPABHCHHUC.

dopMyra KOpHEN
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISAIIUXCSA K
KBaJIpaTHBIM.
[Ipocrerimme
JTpOOHOpaIOHATBLHBIS
ypaBHEHUS.
Pemenne TekcToBBIX
3aa4 C TOMOIIbBIO
KBaJpaTHBIX
ypaBHEHUI

Pacno3naBaTh KBajpaTHbIC ypaBHEHUS.
3anuceiBaTh (pOPMYJTy KOpHEN KBAJAPATHOTO YPaBHEHMUS;

pelmaTh KBAJAPpATHbIC YPABHEHHMS — IOJIHBIE U HEIOJIHBIE.
IIpoBoauTh npocreiiue UccjaeI0BAHUA KBAIPATHBIX
YPaBHECHUU.

Pemars ypaBHeHus1, CBOJAIINUECS K KBaJIpaTHBIM, C
MTOMOIIIBIO MPe0OpPa30BaHUI U 3aMEHOM TIEpEeMEHHOM.
Habawaath 1 aHAJIU3UPOBATH CBSI3b MEXKIY KOPHIMU

1 K03 (pUIIMEeHTaMU KBAJIPaTHOTO YPaBHEHUS.
dopmyaupoBaTh Teopemy Buera, a Takke 00paTHyIo
TEOpPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS

3aaad.

Pemarh TekcTOBBIE 3a]aUM AIT€OpauEeCKUM CIIOCOOOM:
MEePEXO/IUTh OT CIIOBECHOU (POPMYITUPOBKH YCIOBUS 3a]]a41
K aJire0pandecKkor MOJIeu MyTEM COCTaBJICHHS YPaBHEHUS,
peliaTh COCTABJIICHHOE YPaBHEHUE; HUHTEPIPETUPOBATH
pe3yJibTar.

3HAKOMUTBCS € UCTOPHUEH pPa3BUTHUS aIreOpsbl
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BBenenue B
rpadoB

TEOPUIO

Hepeso. CpoiicTBa
JiepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHHE
BHUCSTYEN BEPLIUHBI,
CBSI3b MEXKJy YHCIIOM
BEPUINH U YUCIIOM
pebep. [Ipasuio
YMHOKEHHSI

OcBauBaTh NOHSATHS: JepeBO Kak rpad Oe3 mwuKIia,
BUCSYas BEpIUHA (JIUCT), BETBb JIepeBa, NyTh B JIEPEBE,
JIMaMETp IepeBa.

HN3yuyarh cBOMCTBA JIcpEBA: CYLIECTBOBAHUE BUCSUYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMs BEpLINHAMH,
CBSI3b MEXKJ1y YMCJIOM BEPIIIMH U YUCJIOM pEOEp.

Pemars 3aga4m Ha MOMCK U IIEPEUHCIICHUE TyTEH B

JiepeBe, ONPEEIICHUE YUcia BEPIIUH WU pEOEp B

JepeBe, 00X0/1 OMHAPHOTO JIEpEBA, B TOM UUCIIE C
MIPUMEHEHUEM TPABUIIa YMHOXKEHUS

YpaBHEHUS 1 HEPABEHCTBA.

CucremMbl ypaBHEHUN

13

JIuHelHOEe ypaBHEHHE C
IBYMsI [IEPEMEHHBIMH,
ero rpaduk, npuMepsl
peLIeHNs] YPAaBHEHUN B
L[EJIbIX YUCIIaX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHEHUN

Pacno3HaBaTh JTuHEHBIE ypaBHEHUS C IByMS
[IEPEMEHHBIMMU.

Ctpouth rpaduku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HCI0JIb3YyH LM(POBBIE PecypChl.

Paznuuatrs napaienbHble U MNEPECEKAIONIUECS MPSMbIC
10 UX YPaBHEHUSM.

Pewmiateb cucreMbl ABYX JTUHEUHBIX YPABHEHUU C ABYMs
[IEPEMEHHBIMU ITOACTAHOBKOU U CII0KEHUEM.
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C IBYMS
MIEPEMEHHBIMU.
[Tpumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C IBYyMS
MIEPEMEHHBIMU.
I'padpuueckas
WHTEpHIpETALINAS
YPaBHEHUS C ABYMSI
IIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YPaBHEHUI C IByMS
IIEPEMEHHBIMMU.
Pemenue TeKCTOBBIX
3a/a4 ¢ IIOMOIIbIO
CHUCTEM YPaBHEHUM

PemiaTh npocTenime CuCTEMbI, B KOTOPBIX OHO W3
YPaBHEHUI HE SIBJIACTCS JIMHEHHBIM.

IIpuBoauTh rpa@uYeCKyYI0 MHTEPIPETANUIO PELICHUS
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU U CUCTEM YPAaBHEHUI
C IBYMSI IIEPEMEHHBIMM.

PemiaTh TekCcTOBBIE 3a]a4UH ATeOPanyECKUM CIIOCOOOM
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Cnydaiinbie COOBITHS

[IpoTuBoOIOI0XKHOE
coOBITHE.
Juarpamma Ditnepa.
OObenMHEeHNE U
nepeceyeHme
COOBITHH.
HecoBmecTHbIC
coObITusi. @opmyiia
CIIOJKCHMUS
BEPOSITHOCTEH.
[IpaBuio yMHOXEHUS
BEPOSTHOCTEM.
YcnoBHas
BEPOSTHOCTb.
He3aBucumeie
cOOBITHSL.
[IpencraBnenue
CIIy4arlHOro
AKCIIEPUMEHTA B BUJIE
nepeBa

OcBauBaTh NOHATHSA: B3AaMMHO MTPOTHBOIIOJIOKHBIE COOBITHS,
oTiepaly HaJl COOBITUSAMU, OOBEINHEHUE U TTEPECeUCHUE
coObITHH, uarpamma Jisepa (Ditiepa—BeHHa), cOBMeCTHbBIE
Y HECOBMECTHBIE COOBITHS.

N3yuaTh TeopeMbl 0 BEPOSITHOCTU O0BETUHEHUS BYX
coObITUi (POopMyIBI ClIOXKEHUS BeposiTHOCTEH ). PemiaTh
3a/1a4M, B TOM YHCJIE TEKCTOBBIC 33/1a4l Ha OTPEJIeIICHNE
BEpOATHOCTENW OOBEANHEHNUS U

NepeECeUCHUsI COOBITUI C TOMOILBIO YUCIOBOM MPSMOH,

nuarpamm Ditiepa, GopMyIIbl CI0KEHUS BEPOSTHOCTEH.
OcBauBaTth NMOHATHSA: MPABWIO YMHOXEHUSI BEPOSITHOCTEH,
YCIIOBHAsi BEPOSITHOCTh, HE3aBUCHMbIE COOBITHS JIE€PEBO
CIIy4alHOTO OMBITA.
N3yuath cBolicTBa (ONpeaesieHns) He3aBUCUMBIX COOBITUI.
Pemartsb 3agaum Ha ONpeiCICHUE U UCIIOJIH30BAHUE
HE3aBUCUMBIX COOBITHM.

Pemars 3agauMm Ha NOMCK BEPOATHOCTEW, B TOM

YUCJIE  YCIOBHBIX, C  HCIOJB30BAaHHEM  JIEpEBa
CIIy4alHOIO OmbITa
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ypaBHeHI/ISI N HCPpAaBCHCTBA.

HepaBenctra

12

YHucnoseie
HEpPaBEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunenHble
HEPABEHCTBA C OJIHOU
IIEPEMEHHOU U UX
petieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB
C OZHOM IIEPEMEHHOU U
UX pEIICHUE.
N3obpaxenue
pelLIeHUs INHENHOTO
HEPABEHCTBA U UX
CHCTEM HA YHCIIOBOMN
npsMOH

@®opMyJIHPOBATHL  CBOMCTBA  YHCIOBBIX  HEPaBEHCTB,
WUIIOCTPUPOBAaTh ~ MX  HA  KOOPAWMHATHOM  NPSIMOW,
JAOKa3bIBATH AJIT€OPandECKU.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEUICHUS 3a1a4.
Pemarh iMHEHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
n300pa)kaTh pelieHne HEPABEHCTBA HA YUCIIOBOW MPSMOM.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, U300paKaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPSAMOU
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OyHKINH.

OCHOBHBIE TTOHATHSA

[Tonstue GpyHKIMN.
Ob6nactb
onpeeaeHus u
MHO>KECTBO 3HAUCHH
¢ynkimn. CrnocoObl
3a1aHus QYHKITUH.
I'padux byskmH.
CaoiicTBa pyHKUHUH,
uX 0TOOpaxeHue

Ha Tpaduxe

Hcnoan3oBath QyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

Bbruncasarb 3HAYeHUs byHKUIUH, 3aJIaHHbIX
dbopmysnamu  (Ipy  HEOOXOJMMOCTH  HCIOJIB30BATh
KaJbKyJIATOP);  COCTABJATH  TAOJUIBLI  3HAYECHHUH
byHKIUU.

Crpouts mo ToukaM rpaduku QyHKIHIA.
OnuceiBaTh CcBOIicTBAa (DYHKIIMM Ha OCHOBE

e€ rpaduyecKoro npeacTaBICHuUS.

HUcnoab3oBaTh (QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

HccaenoBath nmpuMepsl rpaduKoB, OTPAXKAIOUIUX pealbHbIC
nporiecchl U siBiicHus. IIpuBoANTH MpUMePBI ITPOLIECCOB U
SIBJICHUU C 3aJJaHHBIMU CBOMCTBAMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTrPAMMBI

JUTSl TOCTPOEHUSI TpaMKOB PYHKIMH U U3yYEHHS X CBOMCTB

OyHKIUH.

Uucnosble GyHKINN

YreHue u mocTpoeHue
rpaguKoB QyHKIIHA.
[Ipumeps! rpadgukos

Haxoauth ¢ noMombio rpaduka GyHKINY 3HAYCHUE OJTHON
Y3 paCCMATPUBAEMBIX BEJIMYHH M0 3HAYCHUIO Apyrou. B
HECJIOKHBIX CITy4asxX BbIPaxaTh GopmyJioii 3aBUCUMOCTD
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byHKIHA,
OTpaXKaIoIIUX
peanbHbIE MPOIIECCHI.
OyHKIWH,
OMHCHIBAIOIINE
IpsIMYIO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE
3aBUCHUMOCTH, HX
rpauKy.

['paduk pyHkHM Y
= X2

OyHKIMU Y =

X2,y =3,

y=Vx ¥ =|x|
rpadguueckoe peneHue
YPAaBHEHUU U CUCTEM
ypaBHEHUI

MEXy BEIUYNHAMU.
OnuceIBaTh XapakTep U3MEHEHHUs OJHOW BEJINYMHBI B
3aBUCHUMOCTH OT U3MEHEHHMS APYTOM.

Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH

rpagukoB QyHKIMM BUaa: y — 2y =xhy=Vx, y= |x|.
HUcnoab3oBarh dyHkuuonagbHO-rpaduueckune
NMPeACTABJEHUSA I PEUICHUS U UCCIECIOBAHUSA YPABHEHUN
Y CUCTEM YPaBHEHMU.

IIpumensTs HUPppPoOBLIE pecypebl 1S IOCTPOCHUS
rpaguKoB QyHKIIHIA

[ToBTOpeHue u 06001IeHNE

10

[ToBTOpEeHUE
OCHOBHBIX MOHSATHUM U
METOJIOB KypcoB 7 U 8
KJIacCOB, 0000IIIEHNE
3HAHUM

Boi0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
YHCell, BBIYUCICHUM, TPeoOpa30BaHUid BbIPAXKEHUH, pEIICHUS
YpaBHCHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOIHSAEMBIX ICMCTBUHN U
CaMOTIPOBEPKY pe3yJIbTaTa BHIYUCIICHUH, MPE0Opa30BaAHHUIA,
ITOCTPOCHHUM.

Pemars 3ana4u U3 peajibHOM KU3HU, IPUMEHATDH
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IIpencrasnenue
JTAHHBIX.
OnwucarenbHas
cratuctuka. ['padsmi.
BeposaTtHocTh

CIIy4aiiHOTO COOBITHSI.

DIIEMEHTBI
KOMOWHATOPUKHU

MAaTCMAaTUYICCKUC 3HAHUS IS PCUHICHUA 3a4a4 U3 APYTHUX
MpcaAMCTOB.

Pemars TeKkCcTOBBIE 3ada4iM, CpPaBHHBATD, Bblﬁl/lpaTb
CIocooObl PCHICHUA 3aa491
HOBTOpHTB N3Y4YCHHOC U BbICTPanBaTb CUCTEMY 3HAHMU.

Pemarn 3alav4i Ha MMPCACTABJICHUC U OITMCAHNUEC JAHHBIX C
IMIOMOIIBIO U3YYCHHBIX XapPaKTCPUCTHUK.

PemaTp 3agaum ¢ npuMenenuem rpadgos. Pemars 3agauun
Ha HAXO0XJICHUE BEPOSATHOCTHU CIyYaitHOTO COOBITUS 110
BEPOSTHOCTAM DJIEMEHTAPHBIX COOBITHI, B TOM UUCIIC B
OMBITaX C PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMHU.
PemiaTe 3apa4m Ha HAXO0XKIEHUE BEPOSTHOCTEN
00BbEIMHEHUS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpadUueCKIX
IPEICTaBICHUN U JE€peBa CIIy4ailHOTO OIbITA.

Pemars 3agaum Ha nepeyucieHne KOMOMHAIUN
(4Kclia nepecTaHoBOK, YKMCIIa COUYETaHMIl), Ha
Hax0XXJICHUE BEPOSITHOCTEN COOBITHI C MPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCJI€ C UCIOJIb30BAHUEM
TpeyroapHuka Ilackans

OBIIIEE KOJIMYECTBO
YACOB [1O
[TPOI'PAMME

136
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9 KIIACC

OcHOBHBIC BUAbBI ACATCIbHOCTH O6yanOH_[I/IXC$I

HaumenoBanue pa3aena  |KomudecTBo OcHoBHOE
(Temsl) Kypca 4acoB coJiep)KaHue
Uwrcna 1 BEIYACTICHUS. 9 Parpionanpubie upcia, | PA3sBHBATh MPEACTABJIEHHS O YUCIAX: OT MHOXKECTBA

JlericTBUTENbHBIC YMCTIA

HppadrOHAJIbHBIC

YHCclIa, KOHEYHBIE MU
OECKOHEUHBIC
NECATUYHBIE  JTpOOH.
MHOX€eCTBO
JICUCTBUTEIBHBIX
YHCelT,
JIEUCTBUTEIILHBIC
qHciia KaK
OeCKOHEUHBIC
NECATUYHBIE  Jpo0OH.
B3aumMnuo ogHO3HaUYHOE
COOTBETCTBHE MEXIY
MHOKECTBOM
NEeUCTBUTEIBbHBIX

qucel U MHOXECTBOM
TOYEK KOOPJIMHATHOU
npssmor.  CpaBHeHue
JIEVCTBUTEIBHBIX
qucen,
apupMeTHIECKUE

HATYPAJIbHBIX YHACEN 10 MHOKECTBA AEHCTBUTEIBHBIX
yrcell. O3HaAKOMHUTBCS ¢ BO3MOKHOCTBIO ITPEACTABIICHUS
EHCTBUTENBLHOTO YHCIIa KaK 0ECKOHEUHOM TECITUYHON
JIpoOH, MPUMEHSITh JECATUYHBIC TPUOTMKCHUS
palMOHAIBHBIX U HppallMOHAIBHBIX yucel. M300paxaThb
JICMCTBUTEJILHBIC YMCIIAa TOUKAMU KOOPAUHATHOU MIPSMOM.
3anuceiBaTh, CPABHUBATH U YIIOPSAI0YHUBATH
JIEUCTBUTEIbHBIEC YHCIIA.

BbInoJiHATH, cOueTasi yCTHbIC U TUCbMEHHBIC TPUEMBI,
apudmMeTudyecKue JeMCTBUS C PALIMOHAIBLHBIMY YK CJIaMU;
HAXO0JAMTh 3HAUYCHUS CTCIICHEH C IICJILIMU ITOKa3aTeIIMHU U
KOpPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHHUI.
[HosyyuTs mpeacraBjaeHue 0 3HAUMMOCTH
JICCTBUTEIBHBIX YUCEI B MPAKTUYECKOUN NEATEIbHOCTH
YyeJoBeKa.

AHaIM3UPOBAThL M [1€JIaTh BBIBOAbI O TOYHOCTHU
JNICUCTBUTECIILHOTO quciia

NPUOJIMKEHUS npu

PCUICHUHA 3a1aa4.

OKpyrisiTh AeiCTBUTEIbHBIC YUCIA, BHITOJIHATH NPUKHAKY
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JICVCTBUS Cc
JEACTBUTEIbHBIMU
YUCIaMHU.
[Tpubmmxénnoe
3HAYEHUE BEIUYUHBI,
TOYHOCTh
MPUOJIMIKEHUS.
OkpyrieHue  4uced.
[Ipukuaka W OLEHKA

pe3yJibTaTa BRIYUCIIEHUN, OLEHKY 3HAYCHUN YMCIIOBBIX
BBIPAKCHUM.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

pe3yJIbTaTOB
BBIUMCIICHU M
[ToBTOpEeHue kypca [IpencraBnenue .
IoBTOPATH U3yYCHHOE U BHICTPAUBATH CUCTEMY 3HAHUI.
8 KJ1acca JIAHHBIX.
OmicaTeasHas PemiaThb 3aga4m Ha IpeCTABICHNUE U OMTMCAHUE JAaHHBIX.
CTaTUCTHUKA. Pemiates 3aga4u Ha HAXO0XKIAECHUE BEPOATHOCTEN
Oneparuy Haj 00BbETMHEHUS 1 TIePECCUCHUs COOBITUI, B TOM YHCIIE
COOBITHSIMH. HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
HesapucuMocTh MPEJICTABJICHUM U JE€pPEBA CIIy4YalHOTO OIbITA.
COOBITHIA Pemarts 3agaun Ha nepeyncieHre KoMOMHaIMK (ducia

NIEPECTAHOBOK, YMCJIa COYETAHUI), HA HAXOKICHUE
BEPOSITHOCTEN COOBITUN C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C MUCHOJIb30BaHUEM TpeyroiapHuka [lackans
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YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MEPEMEHHOU

14

JInnerinoe
ypaBHeHueE. Pemenne
YPaBHEHHI,
CBOIAIIMXCA K
JIMHEVHBIM.
KBangpaTtHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJAIIUXCA K
KBaJIpaTHBIM.
bukBagparHsie
YPaBHEHUS.
[Ipumeps! pereHus
YPAaBHEHUU TPETHEU U
YETBEPTOMN CTEIICHEN

pa3joKEeHUEM Ha
MHOKHUTEH.

Pemenne
JTpoOHOpaIMOHAI
BbHBIX YPAaBHEHHU.
Pemienne  TEKCTOBBIX
3a7a4
anredpandecKum
METOJ0M

OcBauBarb, 3allOMHHATH U NPUMEHSATH
rpaguyecKkue MeTOoAbl IIPU PELICHUU YPABHEHH,
HEPABEHCTB U UX CUCTEM.

PacnosnaBarp 1ensle U JpOOHBIE ypaBHEHMS.
Pemiate JMHeliHble W KBaJpaTHble YPAaBHEHH,
YpPaBHEHUS, CBOJAUIMECS K HHUM, NIPOCTEHIINE
JIpOOHOpAIMOHAIBHBIE YPaBHEHMUSL.

IIpeanararb BO3MOXHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CY:KIaTh MX M PelIaTh TEKCTOBBIE 3a1a41
pa3HBIMU CIIOCOOAMH.

3HAKOMUTBCS ¢ MICTOPHEH PA3BUTHUS MAaTEMATUKH
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DJeMEeHTHI KOM6I/IHaTOpI/IKI/I

[IepecranoBku.
®dakTopuarl.
CoueraHus U 4UCIIO
COYETaHUMU.
TpeyronsHuk
[Tackains.
[IpakTnueckas
pabota
«Bpruncienue
BEPOSATHOCTEN c
VICIIOJIb30BAHUEM
KOMOWHATOPHBIX
byHKIIH
AIEKTPOHHBIX
Ta0IUI

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABHIIO
YMHOXKEHHUSI, YIOPSAI0UeHHAs 1apa, TPohKa OOBEKTOB,
NepecTaHOBKa, (paKTOpUA YUCIIa, COYETAHUE, YUCIIO
COYETaHUM, TpeyroiapbHuK [lackans.

PemaTp 3aga4m Ha nepeyucieHUe yIopsJ0UYCHHbBIX ap,
TPOEK, IIEPEUHCIICHUE IIEPECTAHOBOK M COYECTAHMM
3JIEMEHTOB PA3JIMYHBIX MHOKECTB.

Pemarb 3agauM Ha NMPUMEHEHUE YKCIIA COYETAHUWA B
anredpe (Cokpani€HHOE YMHOXeHHe, OuHOM HbioTOHA).
PemaTh, npuMeHsass KOMOMHATOPUKY, 3aJa4l Ha
BBIYKCIICHUE BEPOSITHOCTEM, B TOM YHCIIE€ C TOMOIBIO
AJIEKTPOHHBIX TAOJIHI] B XO€ MPAKTUIECKON pabOThI
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

VYpaBHeHue ¢ AByMs
MEPEMEHHBIMU U €T0
rpaduk. Cucrema
JIBYX JIMHENHBIX
YpPaBHEHHU C JBYMS
IIEPEMEHHBIMU U €€
pemienue.  Pemienue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO U3
KOTOPBIX JINHEMHOE, a

OcBauBaTh U NPUMEHATH [IPUEMBI PELICHUS CUCTEMBI
JBYX JIMHEMHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHCHUE HE
SABJISICTCSA JINHEUHBIM.

Hcnonb3oBaTh QyHKIIMOHAIBHO-TpapUIECKIE
MIPECTABICHUS /IS pellleHHus1 U McCileI0BaAHUsl YPaBHEHUN
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, pelIaTh UX
anredpandeckuM crocoOoM: NMepexoauTh OT CIIOBECHOU

Crny4aiiHbli BEIOOD
TOYKH U3 PUTYpPHI Ha
IUIOCKOCTH, U3

apyroe  —  BTOpoM | (OPMYIHMPOBKM yCIOBHS 33Ja4d K anre0pandeckon Mojenu
CTETICHHU. MyTEM COCTABIICHUS CUCTEMbI YPABHEHHUI; peliaTh
I'papueckast COCTaBJICHHYIO CUCTEMY YPAaBHECHUI; HHTEPNPETUPOBATH
VHTEPIPETALNS pPE3yJIbTaT.
CHCTCMBL — YPABHCHUM | 3 koMuTBCS € HCTOPHEN Pa3BUTHS MATEMATHKU
c JIBYMsI
MIEPEMEHHBIMH.
Pemienne TEKkCTOBBIX
3a7a4
anreOpanyeckum
crnocobom
['eomerpruueckas 4 I'eomerpuueckas OcBauBaTh MOHATHE TEOMETPUUECKON BEPOSATHOCTH.
BEPOATHOCTh BEPOSITHOCTb. Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOATHOCTEH B OMBITAX,

MPEICTaBUMBIX KaK BHIOOP TOYEK W3 MHOTOYTOJIbHHUKA,
KpyTa, OTPE3Ka WU IyTH OKPY>KHOCTHU, YHCIOBOTO
IPOMEXYTKA
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OTpe3Ka, U3 AyTH
OKPYKHOCTH

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

16

YucnoBbie
HEPABEHCTBA U UX
CBOMCTBA. JIMHEHHBIC
HEPABEHCTBA C
OJHOM IEPEMEHHOU
Y UX PEIICHHUE.
CucTeMnl TMHEUHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHON U UX
pelIeHue.
KBanparneie
HEPABEHCTBA U UX
pelIEHHUE.
I'paduueckas
WHTEPIpPETALINS
HEPABEHCTB U
CHUCTEM HEPABEHCTB C
JBYMSI
MIEPEMEHHBIMU

Yurarth, 32aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
BoimoaHsaTh npeoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
JUTsl IPeoOpa30BaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHENHBIE U KBaJPATHBIC HEPABEHCTBA.
Pemars nuHeElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
ITOJIyYECHHBIE PELICHUS.

M300paxkaTh pelieHne HEPaBEHCTBA U CUCTEMBI HEPABEHCTB
Ha YUCJIOBOM NPSIMOH, 3aNUCBHIBATH PEIICHUE C TOMOIIBIO
CUMBOJIOB.

Pemiarb KBagpaTHbIC HEPABEHCTBA, UCIIONIb3YS
rpaduuecKue npeICTaBICHuUs.

OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PELLICHUU
Pa3JIMYHBIX 33]1a4, B TOM YUCJIE NPAKTUKOOPUEHTHPOBAHHBIX
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HcnbiTanus bepryiu

UcneiTanue. Ycnex u
Heynava. Cepus
WCTIBITAHUH J10
IIEPBOrO yCIIeXa.
Ucnbrranus
bepnymm.
BepostHocTH
COOBITHI B cepuu
HCTIBITAaHUI
bepnymnm.
[IpakTrueckas
pabota «/cnbiTanus

OcBauBaTh NOHATHSA: UCIIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUH (YCIIEX U HEYAaua), CEpUs
UCIIBITaHUH, HACTYIUUICHHUE MEPBOro ycrnexa (Heyaaun),
cepus ucnbiTanuid bepayiumm. Pemars 3agayu Ha
HAXOXK/JIEHUE BEPOSITHOCTEN COOBITUI B CEpUU

WCIIBITAHUM J10 TIEPBOTO YCIIEXa, B TOM YHCIIE C
npuMeHeHueM (HOpMyJIbl CYMMBI T€OMETPUYECKOM
IIPOTPECCHH.

Pemarb 3ag1a4m Ha HaX0XKIEHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B cepuu UcCTbITaHuii bepHyiuim, Ha
HaXO0JICHUE BEPOATHOCTU ONPEACIEHHOTO YHUCIIa YCIIEXOB B
CepuHU HCIbITaHu bepHyIun.

bepnymm» .
N3yuyats B X011 NPaAaKTH4eCKOH PadoThI, B TOM YHCIIE C
MOMOILBIO LIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnbeiTaHuid bepryinm
OyHKIMA 16 Pacno3naBarthb BUJIbI HA3y4aeMbIX HKIIW;
YHEH KBagpatnunas A M ynuni;
3} WJIKCTPUPOBATH CXeMAaTHUYeCKH, 00BSICHATH
bynkuus, e€ rpadgux u .
. pacIlOIO)KEHUME  HAa  KOOPAMHATHOM  IIJIOCKOCTH
cBoiictBa. [1apabomna,
rpa¢ukos K
KOOPJMHAThI BEPIINHBI .
P p gynkumii Buga: y =kx, y=kx+b,y= _ y=x%

napaboibl, OCh

X
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CUMMETPHUH NapaloJIbl.

['paduku QyHKINNA:
y =kx, y=kx
+ b,
k
y= — X
y=x, y=
X3,y
= \[J_C’
y=lx|

y = By =x, y= | x| B 3aBUCHMOCTH OT 3HAYCHUH

K03 (PUIIEHTOB; ONMKCHIBATh X CBOMCTBA.
Pacno3dHaBaTh  KBaJpaTU4HYI0  (QYHKIUIO  TIO
dopmyrne. IlpuBoaMTH NpPUMEPHI KBAJAPATUYHBIX
3aBUCUMOCTEH U3 peaNbHOM JKU3HM, (UBHKH,
reoMeTpud. BpIABAATH U 000011aTh OCOOEHHOCTH
rpaduka KBagpaTUdHON QyHKIMH Y = ax? + bx + C.
Crpoutrb U wu300paxkaTb cXeMATHYeCKH TpapuKu
KBaIpaTUYHBIX (QYHKIHM, 3a7aHHBIX (HOopMyJiaMu BUla Y
=ax,y=ax’+q,y=a(x +p)4y=ax’+bx+c.
AHAIM3MPOBATL M NPUMEHATH  CBOWCTBA

U3YYEeHHBIX (YHKUMH AJI8 UX I[OCTPOEHMS, B TOM
YHCIIe ¢ MOMOIIBIO IIM(POBBIX PECYPCOB

CiyyaiiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEH.
MaremaTnueckoe
0XKHJIaHUE U JUCTIEPCUS
CIIy4alHOW BEJIUYUHBL.
[Ipumepsr
MaTeMaTU4YECKOTro
OXXHUAaHUs

KaK

TEOPETUYECKOTO
CpeaHero

3HAYEHUS

OcBOMTH MOHATHS: CTyYalHAs BEIIMYMHA, 3HAUCHUE
CIIy4alHOW BEJIWYUHBI, PACIIPEICIICHUE BEPOSITHOCTEM.
N3yuars 1 00CcykaaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIIyYallHBIX BEJIUYHMH (POCT, BEC YeI0OBEKa,
YHCJIEHHOCTh HACEIEHHUS, IPYTUe€ U3MEHYNBLIE BEIMYHNHEI,
paccMaTpHUBaBIIHUECS B Kypce CTaTUCTHKH ), MOJEIbHBIX
CIIy4YalHbIX BEJIMYMH, CBSI3AHHBIX CO CIIyYallHBIMU
onbITaMu (OpocaHue MOHETHI, UTPATLHOM KOCTH, CO
CIIy4yallHbIM BBIOOPOM U T. II.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUIAHNE
CIIy4allHOW BEJIMYMHBI KAK TEOPETUUECKOE CPEIHEE
3HA4YEHUE, AUCIIEPCUS CITyYAHON BETUYMHBI KaK aHAJIO0T
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BCJIIMYUHBI.
ITonsTue o 3akoHE
OOJBIIMX YHCEIL.
N3smepenne
BEPOSTHOCTEM C
ITOMOIIIEIO YacTOT.
[Iprmenenue 3akoHa
OOJIBIIINX YHCEII

JTUCTIEPCHH YMCIIOBOTO Habopa.

Pemartsb 3a1aum Ha BEIYUCIICHUE MATEMaTUYECKOTO
0KMJIaHUS U JUCIIEPCUN TUCKPETHOM CIIy4alHOU
BEJIMYMHBI 110 33JJTAaHHOMY PacIpeeICHUI0, B TOM YUCIIC
3a/1a4, CBSI3AHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMHUTBCH C MATEMATUYECKUM OKUIAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACIPEACIICHH, B TOM YHCIIE
pacrpeneneHus ciiy4ailHOM BETMYUHBI «YHCIIO YCIIEXOBY B
cepuu ucnbiTanuii bepuyu. U3ydaTs 4acToTy COOBITHS
B MMOBTOPSIOIINXCS CIIyYalHBIX OMBITAX KaK CIyYalHYIO
BEITUYNHY. 3HAKOMHUTBCS C 3aKOHOM OOJIBIITUX unce (B
dbopme bepHym): ipu 0OJIBIIIOM YHCIIE OMBITOB YaCTOTa
cOOBITHS OJIU3KA K €T0 BEPOSATHOCTH.

Pemartsb 3agaum Ha U3MEpPEHNE BEPOATHOCTEN C
MOMOIIBIO 4acTOT. O0CY:KAATH POJIb 3aKOHA OOJIBITNX
Yucesl B 000CHOBAHUH YaCTOTHOTO METOJIa M3MEPEHUS
BEPOSTHOCTEM.

OO0cy:kaaTh 3aK0H OOJIBIITNX YKHCEN KaK MPOSBICHUE
CTaTUCTHUYECKON YCTOMUYUBOCTH B U3MEHUYUBBIX SIBIICHUSIX,
POJIb 3aKOHA OOJIBIINX YUCEN B IPUPO/JIC U B )KU3HU
YyeJIoBeKa
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Yuc1oBbIE
OCJIEAOBATEILHOCTH

15

[TonsiTHE YKCIOBOM
MOCJIEIOBATEILHOCTH.
3amanue
MOCJIEIOBATEILHOCTH
peKyppeHTHOH hopMyIIon
1 (opMyII0if N-TO YJIeHa.
Apudmernueckas u
reoMeTpUYeCcKast
MIPOTPECCHUH.

dopMyJibl N-TO YIeHa
apupMeTUIEeCKON 1
r€OMETPUYECKOU

OcBauBath U NPUMEHATH UHJICKCHbIE 0003HAYCHUS,
CTPOMTH peveBble BHICKA3BIBAHMS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
[OCJIETOBATEIBHOCTH.

AHaauzupoBaTh GpopMyiy N-ro yieHa
MOCJIEIOBATEILHOCTU WUJIU PEKYPPEHTHYIO HOpMYITY

U BBIYHUCJISATH WICHBI IOCIEN0BATEIbHOCTEN,
3aIaHHBIX 3TUMH (POpMYJIaMHU.

YcranaBiauBarhb 3aKOHOMEPHOCTD B IIOCTPOCHHHU

IIOCJIEA0BATCIIbHOCTH, €ClIin BBIIINCAHBI IICPBBIC

HECKOJIBKO €€ YJICHOB.

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUYECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3a/laHusl.
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MPOrPECCUM, CYyMMBI
MEePBbBIX N YJICHOB.
N3o0pakeHne 4ieHoB
apuMEeTHIECKON U
reOMETPUYECKOM
MPOrpeCCUid TOUKAMU
Ha KOOPJIMHATHOM
TIOCKOCTH.
JIuHeiiHbIl 1
YKCIOHECHIINAJIbHBIN
pOCT.

CI10XHBIE TPOLICHTHI

Pemarh 3a7auu ¢ ucnosib3oBaHueM QopMys N-ro dieHa
apumeTnyecKoil M TEOMETPUYECKON  Mporpeccuii,
CYMMBI [IEPBBIX N YJICHOB.

M300paxkaTh 4iIEHBI 10CIEA0BATEIBHOCTH TOUYKAMU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJIEHU U3
peanbHON KU3HU, WIUTFOCTPUPYIOIIME U3BMEHEHUE B
apu(pMETUYECKOIN MPOrpecCru, B TEOMETPUUYECKOMN
MPOTPECCUH; N300paxaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH IPaQHUUECKH.

PemaTh 3apaum, CBI3aHHBIE C YHCIOBBIMU
MIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 3aJa41 U3 PEaTbHOU
’KU3HU C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9MEeKTPOHHBIX TAONHIL, TpahUUECKOTO KaIbKYJISITOpA U T.11.).
PemaTe 3a1a4n Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE
3a]]a4uM U3 peaslbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHUS MaTEMAaTUKH
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O060061eHne, KOHTPOIIb 10 [IpencraBienue
JTAHHBIX. IHoBTOPATH U3yYCHHOE U BHICTPAUBATH CUCTEMY 3HAHUI.
OnucarenbHas PemaTh 3aga4m Ha IpeCTABICHNUE U OMTMCAHUE JAaHHBIX.
CTATUCTHUKA. Pemiathb 3aga4u Ha HAXOXKIACHUE BEPOATHOCTEN
BeposTHOCTh COOBITHH, B TOM YHCJIC B ONBITaX C
CIly4aiftHOTO COOBITHSL. PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITHAMU,
DJIEMEHTBI BEPOSATHOCTEU O0BEAMHEHUS U TIEPECEUCHUST COOBITHI,
KOMOWHATOPHKH. BBIYUCIIATH BEPOSITHOCTU B OMBITAX C CEPUIMU
CrydaiiHble BETUYUHBL | cjryqaifHBIX MCIIBITAHMI
U pacnpeiesicHus

[ToBTOpEeHue, 0600IICHE, 18 OnepupoBaTh NOHATUSAMM: MHOXECTBO, TOAMHOXKECTBO,

CUCTEMATHU3AIINS 3HAHUU

Yucaa u

BbIUMCJIeHHs (3aMHUCh,
CpaBHEHUE, ICUCTBUS C
JIEUCTBUTEILHBIMA
YHCIIaMH, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPITUY;

orepalyy HaJl MHOKECTBAMU; HCIOJIb30BaTh Ipaduueckoe
IIPEICTABICHUE MHOXECTB JUISl ONMCAHUS PealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]a4 U3 APYTHX
y4eOHBIX MPEIMETOB.

AKTYaJIu3HpPOBATh TEPMHUHOJIOTHI0 M OCHOBHBIE
JAelCTBHA, CBSI3aHHbIE ¢ 4YHCJAMHU: HATypaJbHOE
YHUCJIO, MPOCTOE M COCTAaBHOE YHCIA, JIEIUMOCTh
HATypaJbHBIX
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OKpYyTJICHHE,
IpUOIMKEHUE,
OLICHKA;  peIICHHUE
TEKCTOBBIX  3aJad
apuPMETHICCKUM

crocoooM)

qrcell, MPU3HAKH JIETUMOCTH, 11€JI0€ YHCII0, MOIYJIb YUCIIa,
OOBIKHOBEHHASI U JICCSITHUHAS IPOOU, CTAaHTAPTHBIN BHU]T
qrciia, apu(MEeTHICCKUI KBaPaTHBIA KOPCHb.

BoinoiHATH AeiicTBUS, CPABHUBATH M YIIOPSAI04YNBATH
qrClia, MPEACTABIIATh YHCIIa Ha KOOPIUMHATHOU TIPSIMOH,
OKPYTJISITh YHUCIIA; BHINOJHATH NPUKHUIKY U OLIEHKY
pe3yibTaTa BEIYMCICHUM.

Pemiath TEeKCTOBbIE 32J4a4d apU(DMETHUCCKHUM CIIOCOOOM.
Pemiath mpakTHYecKHe 3aJa4d, COACPIKAIIUE TPOICHTHI,
JIOJIM, YacTH, BBIPAKAIOIMINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PAcCTOSIHME, IIeHa — KOJMYECTBO — CTOMMOCTb,
00bEM  paboThl — BpeMs — MPOU3BOJUTEIHHOCTh  TPYyAA.
Pa3oupartsp peanbHbIC YKU3HECHHbIE CUTYaIlWH,
(opmMyIMpPOBaTh X Ha S3BIKE MATEMATHKH,

HaX0IUTb pPCIICHHUC, IIPHUMCHAA MaTeMaTHUYCCKHUI arrapar,

HHTEPNPETHPOBATH PE3yJIbTaT
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Auredpanyeckue
BbIPaKeHU S

(mpeoOpa3zoBaHue
anredpandecKux
BBIPAKCHUH,
JIOTTY CTUMBIE

3HA4YCHUS )

OnepupoBaTh NOHATHAMM: CTENEHB C IIEJIBIM MTOKA3aTeNIEM,

apudmeTHnyecKuil KBapaTHbII KOPEHb, MHOTOYJIEH,

anreOpanyeckast 1poOb, TOKAECTBO.
BbInoJIHATH OCHOBHBIE 1eiCTBUSL: BBITIOJHIATH PACYETHI 110
dbopmynam, npeoOpa3oBbIBaTh 1EbIC,
JPOOHOPALIMOHATIBHBIE BHIPAXKEHUS U BBIPAXKEHUS C
KOPHSIMH, PEAJIN30BbIBATH PA3JIOKEHUE MHOTOYJICHA Ha
MHOKUTENH, B TOM YHCJIE C UCIIOJIb30BAHUEM (HOPMYT
Pa3HOCTH KBaJpaTOB U KBaJipaTa CYMMBI U Pa3HOCTH;
HAaXOJIUTh JOITYCTUMBIE 3HAYEHUS IEPEMEHHBIX IS
JIpOOHOPALIMOHATBHBIX BBIPAKEHUM, KOPHEH.

MopaeanpoBaTth ¢ IOMOLIBIO (POPMYJI pEATIbHBIE TPOLIECCH] U

SABJICHUS
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DOyHKUUHA
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
yHKImi;
rpadguueckoe penieHue
YPAaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM: QYHKIUS, TpaPUK QyHKIUH,
HYJIU (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXKYTKH BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaYCHHS PYHKIIUH.

AHAJIM3MPOBATh, CPAaBHUBATb, O0CY)KIaTb CBOMCTBA

(GyHKLHA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHAMM: IIpsIMAst
MPONOPIMOHAIBHOCTh, OOpaTHask IPOMOPLIHMOHATIBLHOCTD,
nuHenHas QyHKIM, KBaJpaTU4Has PyHKUUs, napadona,
runep6oia. Ucnonab3zoBath rpaguku 11 ONpeesieHus
CBOWCTB, MPOLIECCOB U 3aBUCUMOCTEM, JJIs1 PEUICHUS 3a/1a4
U3 JPYTUX Y4eOHbIX MPEIMETOB U PealIbHOM KU3HU;
MO/IeJINPOBATh C MOMOUIbIO TpaMKOB peabHbIC
IIPOLIECCHI U SBIICHUS. BbIpaxkats popmynamu
3aBUCUMOCTH MEXAY BEJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOIT PAMME

136
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9
KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3/elIOB IIKOJBHON MaTeMaTUKH, UMEIOLIUIl
CBOCH IIeNIbI0 00ECHeunTh M3yuyeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOILICHUH U
B3aMMHOE pPAacCIOJOKEHUE, ONHUPACTCS Ha JIOTUYECKYI0, JOKA3aTEIIbHYIO JIMHUIO.
[leHHOCTP W3y4YeHMsI TE€OMETPUM HA YPOBHE OCHOBHOIO 0OIIEro o00pa3oBaHUs
3aKJIIOYaeTcss B TOM, YTO OOydYaromuiics Yy4MTCS MPOBOJUTH JIOKa3aTeJbHbIE
paccyXJIeHUs, CTPOUTHh JIOTHYECKHE YMO3AKIIOYEHUS, JOKa3blBaTh HCTUHHBIE
YTBEPXKJICHUSI U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKACHHUS «OT
IPOTUBHOIO», OTJIMYAaTh CBOWCTBA OT MPU3HAKOB, (QOPMYIUpPOBaTH OOpaTHBIE
YTBEPKJICHHUS.

BTOpoil IIEHHOCTBIO H3Yy4Y€HUsI TE€OMETPHUM SBISETCS HCIIONb30BAaHHE €€ Kak
WHCTPYMEHTAa MpPH PEHIEHUM KaK MAaTeMaTUYECKHX, TaK M MPAKTUYECKHUX 3ajady,
BCTPEYAIOUIMXCS B peaibHOU KU3HU. OOydaromuiics IOKEH HAay4YHUThCS ONPEAECIHUTh
TEOMETPUYECKYI0 (PUrypy, OmHcaTh CIOBaMH JAHHBIM 4epTEX WM PUCYHOK, HAWTH
IJIOMIAh 3€MEIBHOTO yYacTKa, PacCUUTATh HEOOXOJAMMYIO JUIMHY ONTOBOJIOKOHHOTO
kalbenss i Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIIMTENIbHAS JHUHUS B u3yueHun reomerpuu. llpu pemenun 3amay
PAKTUYECKOTO XapakTepa OOyYarOIIMICS YUYUTCS CTPOUTh MaTeMaTHUYECKHEe MOJAENU
peanbHbIX )KU3HEHHBIX CUTYallUil, MPOBOAUTH BBIYUCIIEHUS U OLEHUBATh aJI€KBATHOCTh
IIOJIyYE€HHOT'O pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKUBATH CBSI3M TEOMETPUM C JPYTUMHU YUE€OHBIMU
npeIMeTaMi, MOTMBHPOBATh HKCIIONb30BaTh ONpPENEIECHUs T€OMETPUUYECKUX (Uryp u
MOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHUE TOJYUYCHHBIX YMEHUN B (DU3UKE M TEXHUKE.
Oty cBsi3W HamOoJsiee SPKO BUIAHBI B Temax «BekTtopw», «Tpuronomerpudeckue
COOTHOIICHUS», «MeTon koopauHat» U « Teopema [Tudaropay.

VYyeOunii kypc «l'eomeTpusi» BKJIIOYAET CJIEAYIOIIME OCHOBHBIC pPAa3eiibl
conepxanusi:  «l'eomerpuueckne (Gurypel U UX  CBOHCTBa», «lM3mepeHue
FEOMETPUYECKUX BEIMYHUHY», «JleKapTOBbI KOOPAMHATHI HAa IUIOCKOCTH», «BeKTOpbI»,
«/IBmwxenus mrockocTny, «IIpeodpazoBanus mogo0us».

OOmiee 4YUCIO YacOB, PEKOMEHJOBAHHBIX JUISi H3Y4YeHHMs Y4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helelo), B 8 kimacce — 68
yacoB (2 Jaca B HeZleNnto), B 9 knacce — 68 yacoB (2 4yaca B HEJEINIO).
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COIEP KXAHUE OBYUYEHUA

7 KJIACC

Havanbabpie moHsTHss reomerpuu. Touka, mpsiMas, OTPE30K, JIyd. Yroj. Bumel
yrioB. BeprukambHble W CMexHbBIE yruIBl.  buccektpuca  yria.  Jlomanas,
MHOTOYTOJIbHUK. [lapaiiebHOCTD U IEPIEHUKYIISIPHOCTD IIPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOWCTBa OCEBOW cUMMeETpuu. [Ipumepbl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE ITIOCTPOEHHUSI C ITOMOIIBIO LIUPKYJIA U JHHEWKU. TpeyronpHuk. BeicoTa,
MeJuaHa, OMCCEKTpHCA, UX CBOICTBA.

PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYTrOJIbHUKMU. Hepasenctso

TPEYTOJIbHUKA.

CBolicTBa M MPHU3HAKU PABHOOEIPEHHOIO TpeyrojbHUKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M MNPU3HAKK NApAUIENBbHBIX NpAMBIX. CymMma YIVIOB TPEYTOJIbHHKA.
Bremnue yrisl TpeyrojapHuKa.

[IpsmoyrosbHbId ~ TpeyroJbHUK.  CBOMCTBO  MEIHMAaHBI  MPSAMOYTOJIBHOTO
TPEyTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOJIbBHBINA TPEYTOJIBHUK C YyIioM B 30°.

HepaBencTBa B reomMerpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJblieM Yyrie U OoJbIIEd CTOPOHE TPEYroJbHUKA.
[lepneHauKyIISIp M HAKJIOHHAS.

I'eomeTpuyeckoe MecTo Touek. buccekrpuca yria U CepeauHHbBIN NEPIIEHIUKYIISP
K OTpPE3Ky KaK IF€OMETPUYECKHUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJAa U AUAMETP, UX CBOMCTBA. B3anMHOE pacnonoxeHue
OKpyKHOCTH M mnpsmoil. KacatenbHas M cexkymias K OKpYKHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJy. BrimcanHas u onucaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.

8 KUVIACC

YereipéxyronpHuku. Ilapammemorpamm, €ro mnpu3Haku U CBOMCTBA. YacTHble
cllyyau mapajieiaorpaMmoB (IpsIMOYTOJIbHUK, poOMO, KBajapaT), MX TMpU3HAKU U
cBoricTBa. Tpanerus, paBHOOOKas Tparnenus, €€ CBoMCTBa U mpu3Haku. [IpsismoyronsHas
Tpareuus.

Meron ynBoenuss menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.
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[Tonobue TtpeyrosbHUKOB, Ko3pduuueHT mnomodus. I[lpuzHaku mogO00US
TpeyroJbHUKOB. [IpuMeHeHne noaqo0us npu peleHny NpakTUYeCKUX 3a/1ay.

CpoiictBa miomaneld reoMmerpudeckux ¢uryp. Dopmynsl IS TUIOIIAAH
TpPEyroJibHUKa, TNapajienorpaMma, pombdba u Tpaneuud. OTHOIIEHHE IUIOMIaIeH
no1I00HBIX (QUTyp.

Bpruncnenne 1uiomane TpPEyroJbHUKOB W MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema IIudaropa. Ilpumenenne Teopembl I[ludaropa mnpu pernieHUU
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro yrjla MPSIMOYTOJbHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpuronoMmerpuueckue GyHKIIMU YIIOB B
30°, 45° u 60°.

BrnucanHble M LIEHTPAJIbHBIE YTJIbI, YTOJ MEXAY KacaTelbHOW M XOpJoil. YTibl
MEXKIy XOpJIaMH U CEKyIIMMH. BNHCaHHbIE M ONMCAaHHBIE YETBHIPEXYTOJIbHUKH.
B3aumHoe pacnonoxkeHue AByX OKpyxHocTed. Kacanue oxpyxHocTeit. OOmiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIIACC

Cunyc, kocunyc, tanresc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M TeOopema CUHYCOB. PeuieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lomo6me COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpou3BeAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIHX, TeOpeMa O KBAIpaTe KacaTeIbHOM.

BekTop, anmHa (MOMyJib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEPALINU
HaJl BEKTOpamu. Pa3nokeHne BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKanspHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE IS
HaxO0XJICHUS JJIMH U YTJIOB.

JIlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHS NPSIMOM U OKPYKHOCTH B
KOOpDAMHATAX, IIEPECEYEHUE OKPYKHOCTEM W NOpsMbIX. MeTox KOooOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunibHBIE MHOTOYTOJBHHUKH. [[mvMHAa OKpykHOCTH. ['pamycHas m paauaHHas
Mepa yria, BBIYHUCIIEHUE JUIMH AyT OKpyXKHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (uryp (3/1eMeHTapHbIe
npeactasienus). [lapannensueiii nepenoc. [loBopor.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHSI MPOTPpaMMbI y4eOHOro Kypca K KOHILY
oOydeHus B 7 Kjacce:

Pacnio3HaBaTh M3y4deHHBIE TreoMeTpUuecKkue (UTYphI, ONPEAENATh X B3aWMHOE
pacmoyio)KeHue, M300pakaTh TEOMETPHUYECKHE (UTYPHI, BBIOJHATh YEPTEKHA  TIO
YCIOBHIO 3ajauv. VM3MepsTh JTWHEWMHBIE W YIJIOBbIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyr0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH IMPEAMETOB B pPealbHON
JKWU3HU, pa3MEpoB MPUPOAHBIX OO0BEKTOB. Paznmuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPSAKY BEJINYUHBI.

CTpouTh YepTEXKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tosp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOANTE JOTMYECKUE pACCYXKACHUS C HCMIOJB30BAHUEM T'€OMETPUYECKHUX
TEOpEM.

[Tomp30BaThCd  NpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEJIMaHBbI, MMPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIEHNY T€OMETPUIECKUX 3a/1a4.

OnpenensiTh napauieIbHOCTh MPSMBIX C TMTOMOIIBIO YTJIOB, KOTOpbIe 00pasyeTr c
HUMH ceKymas. OnpenensTe NapayieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemrars 3amaun Ha KiteTyaroi Oymare.

[TpoBOIUTH BHIYMCIICHHS] M HAXOJWTh YMCIIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B
F€OMETPUUYECKUX 3aJa4yaxX C HCIHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUH JBYX
MapaJyIeIbHBIX MOPSIMBIX CEKylled. Pemare mpakTuyeckue 3amadud Ha HaXOXKICHUE
YIJIOB.

Bnagerp mnDoHATHEM TIE€OMETPUYECKOTO MECTA TOYEK. YMEThb ONPENEIATH
OMCCEKTpUCY yIJIa M CEpPeAUHHBIN TMEPHEeHIUKYJSp K OTPE3KYy KaK T'€OMETPUYECKHE
MECTa TOYEK.

@opMyIUpOBaTh OMNPEACIECHUS OKPYKHOCTM W Kpyra, XOpAbl M JHameTpa
OKPYKHOCTH, IIOJIb30BATHCS HMX CBOMCTBaAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IIPH
pellIeHuu 3a1ay.

Bnagerp mnDoOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. I[lonb3oBaThecs (akTaMu O TOM, YTO OHCCEKTPHUCHI YIJIOB
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TPEYTOJIbHUKA IIEPECEKAOTCA B OJHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHOM TOUKE.

Brnaners moHsATHEM KacaTENbHOM K OKPYXKHOCTH, IOJIb30BATBHCS TEOPEMOU O
NEPIECHINKYJIIPHOCTH KaCaTEJIbHOM U paanyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

ITonp30BaTbCsA NMPOCTEUIIMMHM T€OMETPUYECKUMHU HEPaBEHCTBAMHM, ITOHMMATh WX
IIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IMOCTPOCHHsI C TOMOIIBIO LHUPKYJIA M
JIMHENKHU.

[IpeameTHbIe pe3yJbTaTbl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
UX CBOMCTBaMU IPH PELIEHUU T€OMETPUUECKUX 3a4ad.

[IpuMeHATh CBOWMCTBA TOYKH MEPECEUEHUSI MEIMAH TPEYToJIbHUKA (LIEHTpa Macc) B
peLIEeHNH 3a1a4.

Brnagers moHATHEM CpelHEW JIMHUM TPEYroJbHUKA M TpPalelHuH, NPUMEHITh HUX
CBONWCTBA NPH pEUICHWH reomMeTpudeckux 3anad. llomp3oBarbecs Teopemont Paneca wu
TEOPEMOI O IIPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATH UX IS PEIIEHUS TPAKTHYECKUX
3az7ad4.

[IpuMeHsITh TpU3HAKK MOJ0OMS TPEYrOJbHUKOB B PEIIEHUH TI'E€OMETPHUUYECKHUX
3az7ad4.

[Tons3oBaThess  Teopemoit I[ludaropa s pemieHUss TEeOMETPUUYECKUX U
pakTUYeCKux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B IMPAKTUYECKHUX 3ajadax,
CaMOCTOSTENIBHO JeaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBI.

Brnaners noHATHUAMM CHHYCa, KOCHHYCA U TAHT€HCA OCTPOTO YIJIA MPSIMOYTOJIBHOTO
TpEeYyroJibHUKA. 110J1630BaThCS ITUMHU NOHATHIMU JUUIS PELLICHMS] IPAKTUYECKUX 3a/a4.

Boruucnsate  (paznuyHbIMU - CIIOCO0aMU) IUIONIA[b TPEYroJibHUKA W TUIOMIAJH
MHOTOYTOJIBHBIX (puryp (mosib3ysichb, rjae HeoOX0auMo, KaldbKyJasaTopoM). IIpuMeHsTh
MOJTyYEHHBIC YMEHHUSI B TPAKTUUECKUX 33/1a4ax.

BriageTs NOHATHSMHM BIIMCAHHOIO W LIEHTPAJIBHOIO YTJIa, UCIIOJIb30BAaTh TEOPEMBI
0 BIIMCAHHBIX YIUIAX, yIiax MEXIy XopAamH (CEKyIIMMM) U YIJIe MEXIy KacaTeJIbHON 1
XOPJIOH IIPH PELICHUN T€OMETPUUECKUX 3a1a4.

Bnagers mOHATMEM ONMCAHHOIO YETBIPEXYTOJIBHHUKA, IIPUMEHATH CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOIbHUKA MIPH PEILICHUH 3a/1a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJIETN
IS 3aad  pEeajJbHOM KWU3HU M NPOBOJMTH COOTBETCTBYIOIIME BBIYUCIEHUA  C
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NpUMEHEHHEM Tono0us W  TpUTrOHOMETpuH  (TONB3YSCh, TAe  HEOOXOAMMO,
KAJIBKYJISITOPOM).

[IpenMeTHBIE peE3yIbTATBl OCBOCHHSI MPOTPpaMMBbI y4eOHOrOo Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3MyHbIE AJIEMEHTHI MPSMOYTOJIbHOTO TPEYroJibHUKA («pElIeHHUE MPsIMOYTOJIbHBIX
TPEYTOJIbHUKOBY). HaxoauTe (C MOMOIIBIO KaJNbKYJATOPA) UIMHBI W YIJIBl  JJIA
HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes QopMysnamMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAXOXJACHUS COOTHOIUEHMH MEXIy TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB [JIsl HAXOXICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEUICHHUE TPEYrOJIbHUKOB)), IPUMEHATh UX MPU PEUICHUU
T€OMETPUYECKUX 3a/1aY.

Brnagete moHsATHSMH TNpeoOpa3oBaHUs MOAO0OMS, COOTBETCTBEHHBIX AJIEMEHTOB
nono0HbIX Guryp. Ilonb3oBaThCcs cBOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMETH
BBIYHCIIATh JJIMHBI M HAXOJIUTh YTkl Y MOA0OHBIX ¢uryp. IlpumeHsTs cBoicTBa
noj00Msl B IPAKTUYECKUX 3a7adax. YMETh MPUBOJIUTH NMPUMEPHI TOI00HBIX Puryp B
OKpPY’KaroIleM MHUpE.

[Tonb30BaTbCAd TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTEIbHOM.

[Tonbp30BaThCA BEKTOpAMH, IOHUMATh UX T€OMETPUUYECKUNA U (PUINUYECKUI CMBICT,
OPUMEHSATh WX B PEIICHUHM TEOMETPUYECKUX W ¢u3nueckux 3anad. [IpumeHsTsb
CKAJIIPHOE MMPOMU3BEICHUE BEKTOPOB ISl HAXO0KICHUS UIMH U YIJIOB.

[Tonb30BaTbCAd METOIOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSTH €r0 B PEIICHHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3aau.

Brnanets NOHSATUSIMHA MPAaBUIBHOTO MHOTOYTOJIbBHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI
JyTU OKPY>KHOCTU U PaJUaHHON MEphl YIJIa, YMETh BBIUUCIATH IJIOMIAb Kpyra U €ro
yactel. [[puMeHsITh oTy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4aXx.

Haxomute ocu (Wiam TEHTPHI) CUMMETpUH (UTYp, TPUMEHATH JIBIKCHHS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHSTh OTy4YEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIENN
JUISL 337a4 PEaJbHOW MW3HM W IPOBOJUTH COOTBETCTBYIOILIME BBIYUCIECHHS  C
NPUMEHEHUEM TOoA00MsT M  TPUTOHOMETpUUECKUX (GYHKIUN (TONB3ysACh, TIe
HEO0OXO0IMMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HaumenoBanue pasiena KoIudecTso OCHOBHOE OcHOBHBIE BUBI ICATEIILHOCTH O0y4arOIIUXCs
(Temel) Kypca 4acoB COZEpKAHUE
[Ipocreitmue 14 IIpocreimue D opMyJUPOBATH OCHOBHBIC MIOHATHS U OIIPEACIICHUS.
reoMeTpudeckue GUrypsl u r€OMETPUYECKUE Pacno3naBaTh U3ydeHHbIE T€OMETPUUECKUE QUTYPHI,
ux cBoiicTBa. MI3mepenue OOBEKTBI. onpeaesiTb UX B3aUMHOE PACIIOI0KEHNE, BHIIOJIHATH
MHOroyroJyibHUK,

I'COMCTPHUYICCKUX BCIIMINH

nomMaHasi. CMeXHbIE

U BEPTUKAJIbHBIE
yribl. Pabora c
MPOCTEUIITUMHU
yepTeKaMu.
N3mepenune MMHENHbBIX
U YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

4epTEX MO0 YCIOBUIO 3a1a4U.

IIpoBoauTh IMpoCcTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS

Y JIMHEUKH.

N3mepsaTh nuHEHHbIE U YIJIOBbIE BETUYMHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha TJ1a3» pa3Mepbl peasIbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY HX pPa3MEpOB.

Pemars 3a1aun Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYNH
YTJIOB.

Pemarsp 3a1aun Ha B3aMMHOE PACTIOJIOKEHNE

TreOMETPUIECKUX QUryp.

IIpoBoauTts KJ1accu(pUKaIuio YTJIOB,
BBIYUCJIATH JIMHEWHBIE W YTJIOBBIE BEJIMYUHBI,
NPOBOAUTH HEOOXOIUMbIE  JI0Ka3aTeJIbHbIC
pacCyXJIeHus. 3HAKOMHMTBCH € HCTOpHEH

pa3sBUTHUA TCOMCTPHUUA
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TpeyroiabHuKu

22

[loHsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBath mnapbl paBHBIX TPEYTOJBHHKOB HAa T'OTOBBIX
yeprexax (C ykazaHueM IPU3HAKOB).
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MIEpBUYHBIC
MIPEICTABIICHHUS O
paBHBIX QUrypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA

MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOepeHHbIE U
PaBHOCTOPOHHHUE
TPEYTOJbHUKHU.
IIpusHaku u
CBOWCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrea B
re€OMETPUH.
IIpssMOyroJsbHBIN
TPEYTOJIbHUK

BoiBoauTh cienctBus (PaBEHCTB COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyJTHPOBATH ONIPEACICHUSA: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MMPSIMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PABHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEMHHOIO MEPIECHANKYISIpa
OTpE3Ka; epUMeETpa TPEyTroIbHUKA.

®opMyJIMpPoOBaTh CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTrOJIbHUKA.

Crponts uepTexu, pewmiaTtb 3a4a4d C  [TOMOIIBIO
HaXO0XJICHUS] PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKK PABEHCTBA NMPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Hcnonb3oBath 1M(pOBBIE pecypchl AJsl HCCAETOBAHMSA
CBOMCTB M3y4aeMbIX puryp.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS T€OMETPUU
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yriiom B 3000
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[TapannenbHble NpsIMBIE,

CyMMa YIJIOB TPEyTOJIbHUKA

14

[TapamnenbHbie
psIMbIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIbI,
o0pa3oBaHHbIE TPH
IIEPECECUYCHUHN
MapajuIeIbHBIX
IPSIMBIX CEKYIIEH).
[Ipu3nak
MapaJuIeIbHOCTH
IOPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUMN
OT TOYECK OJHOHU
IIPSIMOU 10 BTOPOMU
npsmon. Cymma yrioB
TPEYTOJIbHUKA.
Bueunue yrisl
TPEYTOJIbHUKA

D®opMyJIHPOBATH MOHATHE APAIIEIBHBIX NPSIMBIX,
HAXOAMTH NPAKTUYECKUE TPUMEPHI.

M3yuaTh cBoOiCcTBa yIJIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
napajuienbHbIX OpsMbIX cekyuieil. IlpoBoauts
A0KA3aTeJbCTBA NAPALIEIBHOCTH JBYX MPSAMBIX C IIOMOIIBIO
YIJIOB, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSAMBIX TPEThEU
MIPSAMOM.

BeI4HCIsiTH CyMMY YTJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIBHUKA.
HaxoauTh yucioBble 1 OYKBEHHbIE 3HAYEHUS YTJIOB B
F€OMETPUYECKUX 3a/1a4ax ¢ UCIIOIb30BAHUEM TEOPEM O

CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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OKpy>KHOCTb U KPYT.
['eomerpruueckue

MOCTPOCHUS

14

OKpy>XHOCTb, XOpJAa 1
JTAAMETP UX CBOWCTBA.
KacarensrHas k
OKPY>KHOCTH.
OKpy>KHOCTB,
BIIMCaHHAs B YroJ.

®opMyJIMPOBATH ONpPeAeIeHHUs . OKPYKHOCTH, XOP/IbI,
JMaMeTpa U KacaTelIbHOM K OKpykHOCTH. M3ydaTh nx
CBOMCTBA, NPU3HAKH, CTPOUTDH YEPTEXKH.

HccaenoBath, B TOM YUCIIE HCNIOJIB3Ysl HU(POBbIE pecypehl:
OKPYKHOCTb, BHUCAHHYIO B yI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB

ITonsitue o I'MT,
IIPUMEHCHUE B
3a/1a4ax.
buccexrpuca u
CEpEIUHHBIN
MEPIEHAUKYJISIP Kak
reOMETPUYECKUE
MECTa TOYEK.
OKpy»HOCTb,
OTMCAaHHas OKOJIO
TPEYTrOJIbHUKA.
OKpy>XHOCTB,
BIIMCAHHAs B
TPEYTrOJIbHUK.
[Ipocreimmue
3a7a4u Ha
IIOCTPOEHHUE

KacaTelbHBIX.
HUcnoab3oBats MeToa I’ MT niis qokasarenbCTBa TEOPEM O
nepeceuyeHur OUCCEKTPHUC YIIIOB TPEYTOJbHUKA U
CEepEAMHHBIX MEPICHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoteo ' MT.

OBJiageBaTh NOHATUSIMH BIIMCAHHON M ONMCAHHOM
OKPY>KHOCTEH TPEyroJibHUKa, HAXOAUTh LIEHTPHI ITUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 3a1a41 HA OCTPOECHME: YIJIa, PABHOTO
JaHHOMY;  CEpPEAMHHOr0  IEPIEHAUKYJsSIpa  JaHHOTO
OTpPE3Ka; MPSIMOU, MTPOXOASIIEN Yepe3 JAaHHYIO TOUKY U
MEPIEHANKYJISPHON TaHHOW TIPSIMOIA; OMCCEKTPUCHI
JTAHHOTO yIJIa; TPEYTOJbHUKOB I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUS TEOMETPUU
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[ToBTOpenue, 00o0IIeHUE 4 [ToBTOpenue u | Pemarp 3a1a4u Ha IOBTOPEHHE, MILTFOCTPUPYIOIINE CBI3U
3HAHHU 000011eHNEe MEXIY Pa3IUnIHBIMH YacCTSAMHU Kypca
OCHOBHBIX IMOHATHH |
METONOB  Kypca 7
Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KJIACC
HamnMeHoBaHue pasaena | KoiudecTso OCHOBHOE OCHOBHBIE BUJIBI IESTEIILHOCTH 00YYarOIIUXCs
(TeMbI) Kypca 4acoB coJiepKaHue
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YeThIpEXYTrOIbHUKN 12 Tapasiieorpamm, ero H3o0paxarb U HAXOAUTh Ha yepTeKax
NPU3HAKU U cBOHcTBa, = JCTPIPEXYTONBHUKM ~ DA3HBIX BHIOB M MX OJEMEHTBHL.
YacTHbIE CIIydan @opmyaMpoBaTh  ONpelesieHHsi:  Iapajuiejorpamma,
napasenorpaMMoB MPSIMOYTOJIbHUKA, pomba, KBaJpara, Tpamneium,
(MpAMOYTOJIBHUK, paBHOOOKOM Tpaneuuu, IpsIMOYTOJIbHON TpaneruH.
pomMO, KBaJpar), ux Jloka3piBaTh M HCIOJIb30BATh NPH PelIeHHH 32314
IPU3HAKK U CBOMCTBA. | TPU3HAKH U CBOMCTBA: MapaJuieiorpaMma,
Tpanenus. NpsMOYTOJIbHUKA, poM0a, KBaJpaTa, Tpaneuuu, paBHOOOKOH
PaBroOOKas 1 Tpamneuuu, NpSMOYTOJILHON TpareIny.
MIPSMOYTOJIbHAS
PAMOYTOJIbHA I[pumeHaTH MeTo[ yIIBOCHUS MeIaHbI
Tpamneuuy.
TpeyroibHuka. Mcmoab3oBarth 1U(POBBIE PECYPCHI
Meron yaBoeHus .
JUISL UCCIIEIOBAHUSI CBOMCTB M3y4aeMbIX QUTYp.
ME/MaHBbI.
LlenTpanbHas 3HAKOMHTBCS € HCTOPHEI Pa3BUTHI TEOMETPHUH
CUMMETpUs
Teopema daneca u 15 Teopema Paneca u IIpoBOAUTH MOCTPOEHUS C TOMOILBIO IIUPKYJIS U
T€opcMa 0 TeopeMa JIMHENKH C UCIOJIb30BaHue TeopeMbl Daseca u TeopeMsl 0O
MPONOPHNOHAIEHBIX 0 IIPOIIOPLUOHAIBHBIX OTPE3KaX, CTPOUTHL YETBEPTHIN
OTpe3Kax, MoJJ00HbIC .
IPOMOPIUOHATIBHBIX MPONOPIIMOHAIIBHBIN OTPE30K.

TPCYT'OJIbHUKA

oTtpe3kax. CpenHss
JIMHUSA TPEYTrOJIbHUKA.

HpOBO[[I/ITI) A0KRa3aTeJIbCTBO TOrIO, qTo MEIHAaHbI
TPCYI'OJIbHUKA IIEPCCCKAIOTCS B OHHOﬁ TOYKEC, U HAXOAUTDH
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Tpanenus, e€ cpenHss
JIUHUSL.

[IponopunoHaibHBIE
oTpe3ku. LlenTp
Macc B
TPEYTOJIbHUKE.
ITomoOubIE
TPEyTOJBbHUKU. TpHu
npuU3HaKa nogoous
TPEYTOJIBHUKOB.
IIpumenenue
nmoaoOusi mpu
pelmeHnun
IIPAKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHKE, B KOTOPOM
MEIMaHbI JICTSATCS TOYKOW UX TIePECEUCHHS.

HaxoauTh 1000HBIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00MS.
Pemarp 3a1auu Ha OJ00HBIC TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSITEIIEHOTO IMIOCTPOSHUS YePTESIKEH U HAX OXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoaUTH A0KA3aTEIBCTBA C UCIIOIB30BAHUEM
MIPU3HAKOB MO00US.

Jloka3bIBaTh TPU NpU3HAKA OO0 TPEYTOJIbHUKOB.
IIpyMeHATH NOTyYEeHHBIE 3HAHUS P PELICHUH
r€OMETPUYECKUX U NTPAKTUYECKUX 3a1ad.
3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[Imomans. Haxoxxnenue
TUIOIIAIEH TPEYTOJbHUKOB
U MHOTOYTOJIbHBIX (PUTYp.

[Tnomaau nogoO6HIX Guryp

14

CBolicTBa IIOIAEN
r€OMETPUYECKUX
buryp. opmyiibt
JUTS TUTOIIAIN
TPEyTOJIbHUKA,
napasjeaorpamma,
Tpareiuu.
Brraucnenue
TUIOIAJECH CIOKHBIX

buryp.

OgiageBaTh NePBUYHBIMH NPeICTABICHUSIMHU 00
oO1elt Teopuu wiom@aau (Mepsl), popmMyJanpoBaTh
CBOMCTBA IJIOLIAAH, BBIACHITH UX HATJISIAHBINA CMBICIL.
BoiBoauTh opMyIIbl TIIOMAIN TTapaJIeIorpaMMma,
TPEyroJbHUKa, TPAneH U3 GOPMYJIbI IJIOLIAAN
NPSIMOYTOJIbHUKA (KBagpaTta).

BoiBoauTh (OpMyIIBI MIIOMIATN BBITYKIOTO
YEeTBIPEXYTOJIbHUKA YepPEe3 TUArOHAIU U YTOJI MEKIY HUMH.
Haxoauts momaau ¢uryp, n300paxxE€HHBIX Ha KJIETYaTON
OyMmare, HCI0JIB30BATh pa30reHne (GUrypsl Ha 4acTU U
JIOCTParuBaHHUE.
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[Tnomaau ¢uryp Ha
KJIeT4aTon Oymare.
[Tnomaan no100HBIX
¢buryp. 3amaum c
MPAKTUIECKUM
CoJiep KaHUEM.
Pemenue 3amau ¢
MTOMOIIIBIO METOIa
BCIIOMOTaTENIbHOMN
TIJIOTIA TN

Pa3oupaTh mpuMepsbI HCIIOIH30BaHHUS BCIIOMOTATSIbHOM
TUTOMIAAM JIJISL PEIICHUS TEOMETPHUCCKHUX 3a/1a4.
HaxoauTts riommaan moio0HbeIX Quryp.

BurumcasiTh miomaan pa3inyHbiX MHOTOYTOJIBHBIX (PUTyp.

Pemartsb 3agaum Ha 1JI0IIa/1b C MPAKTUYECKUM
coaepKaHUuEM
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Teopema [ludaropa u
Haydajaa TPUTOHOMETPHUU

10

Teopema [Tudaropa,
U €€ IIPUMECHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
(GbyHKITUH OCTPOTO
yTia
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHICCKHUE
COOTHOIIICHHSI B
MPSAMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIE€CTBO

Joka3biBaTh TeopeMy [Iudaropa, ncnosb3oBarh e B
IIPAKTUYECKUX BBIYUCICHUSAX.

DopMyJIMPOBAThH ONPEICICHUS

TPUTOHOMETPUUYECKUX (PYHKIIHI OCTPOTO yIIIa,

NPOBEPATH UX KOPPEKTHOCTH. BHIBOAUTH
TPUTOHOMETPUYECKHUE COOTHOIICHUS B

IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarb  COOTHOILIEHHUS MEXKIY CTOPOHAaMH B
IPSAMOYTOJIBHBIX TPEYTOJbHHUKAX C yriiamu B 45° u 45°;
30° u 60°.

Hcnoan3oBath GopMybl TPUBEAEHUS 1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JIJISI HAXOKICHUS
COOTHOIIEHHUI MEX]ly TPUTOHOMETPUUECKUMU (DYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpyMeHATHL OTy4YEHHBIE 3HAHUA U YMEHUS IPU PELICHUU

IMPAaKTHYCCKUX 3a7a4.

3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU
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YTIIbl B OKPY>KHOCTH.
BrniucanHble U ONMCaHHbIC
YETBIPEXYTOJbHUKH.
KacarenpHbie K
okpyxHocTH. Kacanue
OKPYKHOCTEU

13

Bnucannbie u
LEHTPAIbHBIE YIJIbI,
YroJI MEXTY
KacaTeJIbHON 1
XOPJIOU. YTIIbI
MEXIYy XOpAaMHU U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIBHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
IIpumenenune stux
CBOWCTB IpH
pelIeHUN
F€OMETPUYECKUX
3aj1a4.

B3aumnoe
PacCIMoJIOKEHUE JBYX

OKPY>KHOCTEH, 001111e
KacaresibHble. Kacanue

OKPYKHOCTEN

®opMyJIMPOBATh OCHOBHBIE OIIPENIETICHUS, CBSI3aHHBIE C
yriamu B Kpyre (BIMCaHHBIN yTroJl, IEHTPAJIbHBIN yrom).
HaxoauTh BOMCaHHBIE YIJIbI, ONMUPAIOLIMECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIECHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
pECYpCOB, BIIMCAHHBIE U OMKUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnonb3oBaTh 3TH CBOMCTBA U IMIPU3HAKU IIPHU PCHICHUN
3ajgad
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[ToBTOpEHue, 00001IeHNE 4 ToBTopeHHe PemaTe 3agaum Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HaAHUU OCHOBHBIX ToHsTuii | MEKAY PA3IMIHBIMH YaCTAMHU Kypca
METO/IOB KypcoB 7 1 8§
KJ1aCcCOB, 0000IIIeHE
3HaHUU
OBILIEE KOJIMYECTBO 68
YACOB [1O
[TPOI'PAMME
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9 KIIACC

OcCHOBHBIE BUBI JICATEIIBHOCTH 00yYaIOIIUXCS

Pemenue TpeyronbHUKOB

¢Gbynkuumii yrios ot 00

1o 1800. @opmyiibt
MIPUBEICHMUS.
TeopeMa KOCHHYCOB,
TEeOpeMa CUHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTueckoe
MIPUMEHEHUE
JIOKa3aHHBIX TEOPEM

HanmenoBanue pasiena | KoauuectBo OcHOBHOE
(TemnbI) Kypca 4acoB COJIepKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opmMyJMpoBaTh  OMNpeleeHUus]  TPUTOHOMETPUUYECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETpHUUECKUX | (QYHKLHI TYIBIX U IPAMBIX YIJIOB.

BbIBogUTH TEOpEMY KOCMHYCOB U TEOPEMY CUHYCOB (C
paarycoM OMMCaHHOW OKPY>KHOCTH).

BouiBoauTth popMyibl AJI51 BHIYUCTCHUS IJI0OMIAEH C
HCMO0JIb30BaAHUEM TeopeM TPUTroHOMeTpuM (popmyna
IJIOIIAY TPEYTrOJIbHUKA Yepe3 IBE€ CTOPOHBI U yTOJI
MEXIy HUMHU, (hopMyJia TUTOMIAAN YEThIPEXYTOIbHIKA
4yepes ero AuaroHaliy U yroj MEXIy HUMH).

Pemiates TpeyroJbHUKH.

Pemarn MMPAKTHYCCKHEC 3aJla4u, CBOAAIIUCCS K
HaXOXIACHHUIO PA3JIMYHBIX 3JICMCHTOB TPCYI'OJIbHUKA
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[IpeoOpazoBanue mogo0usI.
Mertprueckue
COOTHOIIICHUS

B OKPY>KHOCTH

10

[Tonsatue o
npeoOpa3zoBaHuU
MOJI00us.
CoOTBETCTBEHHBIE
DIIEMEHTBI
MOJ00HBIX (UTYP.
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

OcBauBaTh NMOHAITHE TPEOOPA3OBAHUS TIOTOOWSI.
HccaenoBath OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (UTYP
pu MpeoOpa3oBaHrU OI00US.

Haxoauth mpuMepsl Mogo0us B OKpYKaroIIei
JNEUCTBUTEIBLHOCTH.

BbIBOAMTH METPUYECKUE COOTHOLIECHUS MEXKIY
OTpE3KaMU XOp/, CEKYLIUX U KacaTeJIbHBIX C
WCIIOJIb30BaHUEM BIIUCAHHBIX YTJIOB U MOJA0OHBIX
TPEYTOJbHUKOB. PemaTb reoMeTpruuecKre 3a1a4u 1
3a71a4M U3 PeaIbHOM )XKU3HU C UCII0JIb30BAHUEM MTOJ00HBIX
TPEYTOJIbHUKOB

O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0O
KBajpare
KacaTeJIbHOM.
IIpumeHenue B
pelIeHUU
r€OMETPUYECKUX
3aj1a4

84



Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHUCJIO.
Pu3nyecKu u
r€OMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
0 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAMIPaBICHHBIC OTPE3KH,
HCCJIe0BATh TEOMETPHUSCKUN (TIepeMelIeHne) 1
bu3uYECKHii (CHIa) CMBICITBI BEKTOPOB.

3HATH onpejieieHHsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCJIeI0BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
PemaTh reomeTpuyueckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIIpHOE MMPOU3BEICHNE BEKTOPOB,
BbIBOJAMTH €r0 OCHOBHBIE CBOWCTBA.

Bbh1uucasaTs CymMMy, pa3HOCTh U CKAISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpIMHATAX.

IIpuMeHsATh CKAIIPHOE TMPOU3BEICHUE JJII HAXO0XKICHUS
JUTUH U yTJIOB
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IMPUMCHCHUC JJIA
HaXOXIACHHUA MOJIMH H

YIJI0B. Pemenue
3a1a4 € TNOMOIIBIO
BEKTOPOB.
[Ipumenenune
BEKTOPOB TUIs
peleHus 3a1a4
bu3uku
JlekapTOBBI KOOPAUHATHI JlekapTOBBI OcBauBaTh NOHATHE NIPIMOYTOJIBHOW CUCTEMBI

Ha IIJIOCKOCTHU

KOOPAMHATHI TOUEK Ha
IJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHEHHE

OKPYX HOCTH.
Koopannatel Touek
MepeceyeHus
OKPYHOCTHU U
MPSIMOM.

Meron koopauHAT
MIPU PEIICHUU
r€OMETPUUECKHUX
3a7a4, IPaKTUYECKUX
3ama4

KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.
BeIBOAUTH YpaBHEHUE IIPSMOUN U OKPYKHOCTH. BblaeasiTh
MOJIHBIN KBaJIpaT JJI HaXO0KECHUS LIEHTpa U paguyca
OKPY>XKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPY’KHOCTEHN C MOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YII0BOro KO3 UIIMEeHTa PSIMOMA
IIPU pEUICHUU 3a]1a4, JIJIs1 OTPEJEIICHUS PACIION0KEHUS
IIPSIMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a/1a4, JUIsl HOCTPOCHUS] MAaTEMAaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IHoab30BaTbCs IS TIOCTPOECHUS U UCCIEAOBAHAN
U(POBBIMU PECYPCAMH.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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[IpaBubHBIE
MHOTOYTOJIbHUKH. [[uHa
OKPY>KHOCTH M TUIOIIA/Ib
Kpyra. Beraucienue
TUTOIIAIEN

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmo 0. nuna
OKPYHOCTH, IyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTAa

®opMyJIMPOBaTh OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 2JIEMEHTHI.
IHo1b30BaTHLCSI MOHATHEM JUIMHBI OKPY’KHOCTH,
BBEJIEHHBIM C IOMOIBIO MPABHIIBHBIX MHOTOYT'OJIbHUKOB,
onpeaeJasaTh urcio O, nnuny nyru u paauaHHyo Mepy
yria. IIpoBoauThs nmepexox OoT paJiaHHON MEpBI yIia K
IpalyCHOM U HAa0OOPOT.

OnpenensiTth I0NaaAb Kpyra.

BoiBoauth popmy.ibl (B rpagyCHON U paJuaHHON Mepe)
JUISL IJTUH YT, TUIOIIAIEd CEKTOPOB U CETMEHTOB.
BbruncjasaTh miomaan Guryp, BKIOYAIOMIKX JIEMEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTts miomany B 3a1a4ax peaibHOW )KU3HU

JIBU>KEHUSI TITTIOCKOCTH

[TonsiTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIN
[IEPEHOC, [IOBOPOT
IIpumenenue npu
peLlIeHuH 3a1a4

Pa30upaTh npuMepsl, WUTFOCTPUPYIOIIUE TOHATHS
JIBUKECHUSL.

DopMyJIHPOBATH OIIPEACIICHUS NTapalIeIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOJAHUThb HEIOIBUXHBIC TOYKU.

HaxoauTh LEHTPBI U OC CUMMETPUM MpoCTeHIuX Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEIICHNN TeOMETPUIECKUX 3a1ad (pa30upaTh NpUMEpHI).
Hcnoab3oBaTh 11 IOCTPOSHUS U UCCIIEIOBAaHNN

1 pOBbIE pECypChI
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[ToBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHUH

[loBTOpEHNE
OCHOBHBIX IIOHATHH 1

OnepupoBath NOHATHAMM: QUTypa, TOUKA, IpsMas, yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
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METO/IOB KypcoB 7—9
KJIaCCOB, 0000IIeHHE
Y CHCTEMAaTH3aLUS
3HAHUM.
[Ipocrenmme
Ir€OMETPUYECKUE
burypsl 1 ux
cBolicTBa. M3zmepenue
r€OMETPUYECKHUX
BEJIMYMH.
TpeyroibHUKMU.
[TapamnenbHbie 1
MEPICHIUKYJISIPHBIC
npsiMbIE.
OKpy»XHOCTb U KpYT.
I'eomerpuueckue
MOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Bnucannele u
OMMUCAHHBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPYXHOCTb.
YeTpIpEXyTOIbHUKMY.

TPEYTOJIBHUKH, IPIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHA,
OMCCEKTpHUCa U BBICOTA TPEYTOJIbHUKA, [TAPAJLIIEIIOrPaMM,
poMO, NPSMOYTOJILHUK, KBaJIpaT, TPANELUs; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MMAPAJUIENBHOCTD U NIEPIIEHANKYJIIPHOCTD
IPSAMBIX, YTOJI MEXKIY IPAMBIMHA, CHMMETPHUS OTHOCUTEIBHO
TOYKHU U NPSMOM; JJIMHA, PACCTOSHUE, BEJIMUYKMHA YIJIa,
IJIOIA b, IEPUMETP.

Hcnoab3oBarh popMyJibl: IEpUMETPA U TIIOLIAN
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAU KpyTa,
00BEMa MPSIMOYTOJILHOTO MapaljIesICIUIIeAA.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJIb30BATh 3TH NTOHATHUS IS
IIPEACTABICHUS JaHHBIX U PELICHU 3a1a4, B TOM YHCIIE U3
JIPYrUX y4eOHBIX MPEIMETOB.

Pemiatb 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIIO CBA3EH MEXKY Pa3IMYHbIMU YaCTAMM Kypca.
BeiOupaTs MeTox 11 perieHns 3a1a4u.

PemiaTnb 3aga4u U3 IOBCETHEBHOU KU3HU
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Brucanurbie
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Y OTFICAaHHBIC
YEeTHIPEXYTOJILHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHUH.
Pemmenue oOuux
TPEYTOJIbHUKOB.
IIpaBuibHbIE
MHOTOYTOJbHUKH.
[IpeobpazoBanus
MIJIOCKOCTH.
JBuxenns. [Togooue.

Cummerpusi.
[Inomans.
Brruucienue
TUIOIIAIEH.
[Tmomntaau moago0HBIX
¢buryp. JlexapToBbl
KOOpJAMHATHI Ha
ITIOCKOCTU. BeKTOpbI
Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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