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denepanpHas
pabouasnporpamma(aaneelIporpamma)noyueonomynpeamery«MareMaTuka
pa3pabotanana ocHoe PI'OC OOO,DenepasibHOIl MPOrpaMMbl BOCHHUTAHUS C
y4E€TOM paclpenesEHHbIX MO KJIaccaM MNpPOBEPSEMBIXTPEOOBAaHUN K pe3yJibTaTaM
OCBOCHHS OcHoBHOI oOpa3oBaTenbHON
MPOTrPaMMBbIOCHOBHOTOOOIIETO00Pa30BaHUsI.

INOACHUTEJBHAA3ZAIINCKA

Oo0masixapakrepuctukay4eOHoronpeamera«MareMaTuka
®enepanpHas pabouas IMporpaMMa IO MaTeMaTHKE A OOydaroluxcs ¢

HOJIA 5—
1 0xmaccoBpaspaborananaocHoBeDe1epaibHOTOTOCYIaPCTBEHHOT000pa30BaTeIbH
oro CTaHIapTa OCHOBHOTO
oOmreroodbpazoBanusi ¢ y4€TOM U COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMIA, PEIBSIBISEMBIX

KMaTeMaTH4€CKOMYOOPa30BaHUIO, UTPAAULIMIPOCCUICKOT000pa30BaHUs, KOTOPHIEO
OecrneurnBarOTOBIAICHUEKITI0YEBBIMUKOMIIETEHIUSIMH, COCTABIISIOIIMMUOCHOBY 1JI51
HEIPEPBIBHOI000pa30BaHUSNCAMOPA3BUTHA,ATAKKEIIEIIOCTHOCTHOOIEKYIBTYPHOT
0,JJMYHOCTHOTOMII03HABATEILHOTOpa3BuTUsA00ydaromuxcs. BpabouennporpamMmmeyu
TEHbINICUUNON0KeHUI KoHIIenuupa3BuTUAMaTeMaTHaeckorooopazosanusiBPocc

niickorn®enepanuu.
BanoxyuudposoiTpanchopmanuupcexcepuesoBeUeCKONIesI TeIbHOCTH
HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM

0e30a30BoiiMaTEMaTHYECKONTIOATOTOBKH. Y KEBILIKOJIEMATEMAaTUKACTYKUTOTIOPHBI
MITPEIMETOMIISIN3YYEHUACMEKHBIX IUCLUTUIMH,AMIOCISIIKOJIbIpeaabHON
HEO0OXOIMMOCTHIO CTAHOBUTCS HEIMPEPBIBHOE oOpa3oBaHue, 4TO
TpeOyeTnoIHOLEHHOH0a30B01100111€00pa30BaTEIbHONIOATOTOBKH,BTOMYUCIIEUMAT
eMaTH4eCKON. IT000YCIOBICHOTEM, YTOBHAIIINTHUPACTETYMCIONPOPECCHI,CBSI3aH
HBIXCHETIOCPEICTBEHHBIMIIPUMEHEHUEMMATEMAaTUKH: UBCHEPEIKOHOMUKN, UBOM3HE
CE,MBTEXHOJOTNYECKUXO00JIACTAX, MAaKeBryMaHuTapHbixchepax. TakumoOpazoM,kp
yroOy4aroImuxcs, AITKOTOPBIXMATEMATUKAMOXKET
CTaThb3HAYUMBIMIIPEIMETOM, PACIIUPSIETCA.
[TpakTHyeckasmoae3HOCTbMaTeMaTHKNOOYCIIOBICHATEM, YTOCENPEIMETOMSB
JS0TCA(DYHIaMEHTATBHBIECTPYKTYPBIHAIIIETOMUPA: TIPOCTPAHCTBEHHBIS(DOPMBIUKO
JMYECTBEHHBIEOTHOLIECHUSOTIIPOCTEHIIINX,YCBaUBAEMBIXBHETIOCPEICTBEHHOMOIIBIT
€,/10/10CTaTOYHOCIOXKHBIX,HEOOXOAUMBIX UTSIPa3BUTHIHAY YHBIX UTTPUKIIA THBIX U JICH.
be3koHKpeTHhIXMaTeMaTHYEeCKUX3HAHUN3ATPY THEHOTIOHUMaHUETIPUHITUTIOBYCTPO
HCTBAaUUCIOIb30BAHUSICOBPEMEHHONTEX HUKH,BOCTIPUATHEUUHTEPITPETALUAPAZHOO
Opa3HoCOIMaTLHON,9KOHOMUYECKON, IO THYECKOHUH(DopMaIuu,MmanodhPpexTun
HaIOBCEIHEBHASAIPaKTHUECKasIeaTeIbHOCTh. Kax 10Myue10BeKyBCBOCHKUZHUTIPH
XOUTCSIBBIIOIHITHPACUETHIMCOCTABIATHAITOPUTMBI, HAXOAUTHUIIPUMEHATHHOPMY
JIb1, BJIQIE THITPAK THIECKUMHUTIPUEMAMUT €OMETPUYECKUXU3MEPEHUNUTTOCTPOCHUIA, U
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UTAThUH(OPMAIUIO,TPEACTABICHHYIOBBUIETA0IHIL, IUArPAMMUTPA(QUKOB,)KUTHBYC
JIOBUSIX



HEOMpeAeNEHHOCTUUTIOHNMATEBEPOSITHOCTHRINXaPaKTEPCITYIaiiHBIXCOOBITHIA.
OnHOBpEeMEHHOCpaCIIHPEeHUEMCPEPIPUMEHEHUSIMATEMATHKUBCOBPEMEHHOM
o0IecTBe BCE oonee BaXHBIM CTaHOBUTCS MaTeMaTHYeCKUN
CTHJIbMBIIILTICHHSI, P OSIBIISTFOIIIUACSBOIIPEISIEHHBIXYMCTBEHHBIX HaBbIKaX . Briporiec
Cen3yueHUIMATEMaTHKUBAPCCHATTIPUEMOBUMETOJOBMBIITUICHUTICIIOBEKACCTECTBE
HHBIMOOPA30MBKITFOUAIOTCANH Y KITHSH I Y KIIHS, 0000 e HUeNKOHKPETH3aIisl ,aHa
JU3UCUHTE3, KIaccupuKalMsIucucTeMaTu3anus, abcrparupoBanuernananorus. Oone
KThIMaTEMaTHYECKUXyMO3aKITIOUCHUN, TPAaBUIIAUXKOHCTPYHUPOBAHUSIPACKPHIBAIOTM
EXaHU3MJIOTHIECKUXTTOCTPOSHUH,CITIOCOOCTBYIOTBBIPAOOTKEYMEHUSI(POPMYITHPOBAT
b,000CHOBBIBATHHI0KA3BIBATHCY K ICHH S, TEMCAMBIMPa3BUBAIO TIIOTTICCKOCMBIIIIIIC
Hue.BenymasponsnpuaaaiexuTMaTeMaTUKeUB(HOPMUPOBAHUAATTOPUTMUICCKOM
KOMITOHEHTBI MBIILICHUS u BOCITUTAHUU yMEHUI
JIEHCTBOBATHII03aIaHHBIMAITOPUTMAM,COBEPIIIEHCTBOBATEU3BECTHRICHKOHCTPYHUPO
BaTbHOBBIE. B mporecce pemienust 3agad — OCHOBOM yueOHOM JEsTeNbHOCTH Ha
ypOKaxMaTeMaTUKH—
Pa3BUBAIOTCATAKKETBOPUECKASTUTTPUKIIAAHASICTOPOHBIMBIITUICHHUS.
OOyuyeHneMaTeMaTuke 1aéTBO3MOKHOCTbPA3BUBATHYO0yUAOIINXCITOYHYO,
palMoHAIbHYIO u UH(OPMATUBHYIO peub, yMEHUE oTOupaTh
HanOOJICETIOAXOASIINE SI3bIKOBBIE, CUMBOJIMYECKHE, TrpaduyecKue CpeacTBa s
BBIPKECHUSICYKICHUNUHAT IS IHOT OUXTIPEICTABIICHUS.
Heo6x0anMBIMKOMIIOHEHTOMOOIIIEHKYTETYPBIBCOBPEMEHHOMTOJIKOBAaHUHSIB
JSIETCSI001Iee3HAKOMCTBOCMETOITAMUTIO3HAHHSI IEHCTBUTEIHHOCTH, IPEACTABICHUEO
PEAMETCHMETOIaXMaTEMATUKH, UXOTIIMYNHOTMETOTOBIAPYTUXECTECTBEHHBIXUTYM
AaHUTAPHBIXHAYK,000COOEHHOCTSX MPUMEHEHUS MaTEeMaTUKH JUIsl  PEIICHUS
HayYHBIX u
NpUKIaTHBIX3a0a49. TakuMoOpa3oM,MaTeMaTH4ecK0e00pa30BaHNEBHOCUTCBOMBKIIA
nB(GopMUPOBaAHUEOOIIEH KYJIbTYPhI YEIOBEKA.
Nzyuenue MaTeMaTUKH TaK¥Ke CIIOCOOCTBYET JCTETUYECKOMY
BOCITUTAHUIOYETIOBEKA, TOHUMAHUIOKPACOTHIMU3SIIIECTBAMATEMATHYECKUXPACCY K]
SHUM,BOCTIPUSTHIOTCOMETPUIECKUX (HOPM,yCBOCHUIOUIEUCUMMETPHH.

Henn n3yyeHus yueOHOro npeamera
«MartemaTuka»lIpuopuTeTHBIMH LIETIMH 00yUYeHUs1 MaTeMaTuke B 5—10
KJIaccax
ABIISIIOTCS: (POPMUPOBAHUELIEHTPATIbHBIXMATEMATUYECKUXTTOHATU I (YN CIIO,
BEJINYMHA,

reoMerpuyeckaspurypa,nepeMeHHast,BepoITHOCTh, HYHKIINS ),00€CTIeUnBAIOITUXITP
€E€MCTBEHHOCTBUIIEPCIEKTUBHOCTHMATEMATHUECKOT000Pa30BaHUA00yYaIOIIUXCS;
NOJBEJCHHE OO0y4yallMUXcsi Ha JOCTYHOM JJii HHUX YypOBHE K
OCO3HAHMIOB3aUMOCBSI3M MAaTEMaTUKH M OKPYXAIOLIEro MHpa, IOHUMaHUE
MaTeMaTHKU KaK4yaCTHOOIIEHKYIbTYPhl YEIOBEUECTBA;
pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPYECKUX criocoOHoCTeH
00y4aroIuXxcs,103HaBaTeIbHOHAKTUBHOCTH, UCCIIEI0BATENbCKIXYMEHU M, KPUTHYH

oCTHu
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MBIIIICHUS, UHTEPECAKU3yYEHUIOMATEMATUKH;

dopmupoBanre  (QyHKIMOHAJIBHOM  MaTeMAaTUYECKOM  TPaMOTHOCTH:
YMEHMSIPACIIO3HABAThIIPOSABICHUAIMATEMATUYECKUXTTIOHATUI,00bEKTOBU3aKOHOMED
HOCTEM B  peajbHBIX  JKU3HEHHBIX CHTyalusX W [pU  HU3YyYCHHHU
IPYTUXy4eOHBIXIIPEIMETOB,TPOSBICHUA3aBUCUMOCTEN3aKOHOMEPHOCTEN, (hopmy
JUPOBAaTh MX Ha A3BIKE MaTeMaTUKW W CO3[aBaTb MAaTEMAaTHYECKHE
MOJIEJIN, TPUMEHATHOCBOCHHBIIMaTEMaTHYECKU M AIIIapaT AP LICHUATIPAKTUKO-
OpPUEHTUPOBAHHBIX3a/1a4, UHTEPIIPETUPOBATHUOLICHUBATHIIOIY Y€ HHBIEPE3YIbTATHI.

OCHOBHBIE JIMHUU coOJAepXkaHUs Kypca maremaTuku B 5—10 kiaccax:
«YUncnauBeIUUCICHUS, «ATTe0payn(«AnreOpandecKueBbIPAKEHUS»,« Y paBHCHUANH
epaBeHCTBay ), «DyHkunn»,«I'eomerpusiy(«I'eomerprueckuepurypbinuxcBoMCTBa
,«3MepeHrereoMeTpuueCKuXBENNUNN» ), «BepostHocThucTaTucTKa».  JlaHHBIE
JUHUY Pa3BUBAIOTCA NAapaJUIEIbHO, KaxJas B COOTBETCTBUUC COOCTBEHHOMN
JOTUKOW,  OJHAKO  HE  HE3aBUCMMO  OJAHA  OT  Jpyrod, a B
TECHOMKOHTaKTenB3anuMoaeiicTBul. KpoMesToro,uxoobe IuHAETIIOTNYECKasCOCTaB
JSAIOLLAS, TPAAULIMOHHOIIPUCYIAsIMAaTEMATHKEUTTPOHHU3BIBAIOLASI BCEMATEMATUYECK
uekypcebicoaepxkatenbubienuauu. ChopmynupoBanHoeBDenepanbHOM
roCyapCTBEHHOM o0pa3oBaTeIbHOM cTaHaapre OCHOBHOI'O
00111er000pa30BaHUATPEOOBAHNEKYMETHOIIEPUPOBATHIIOHSITUSMMU: OIIPEIETICHHE, aK
CHOMa, Teopema, JI0Ka3aTelIbCTBO; YMEHHME pacllO3HaBaTb MCTUHHBIE U
JIO’KHBIEBBICKA3bIBAHUS, TPUBOJUTH MPUMEPbl U KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS
MOTPULIAHUSBBICKA3bIBAHUIN»OTHOCUTCSIKOBCEMKYpCaM,a(hOpMUPOBAHUETIOTUYECKH
XyMEHUUpacnpeaeasieTCInoBCeMrogaMo0yuyeHUsIHaypOBHEOCHOBHOTO0O0IIIErooopa
30BaHUA.

ConeprxaHrneoOpa3oBaHus,COOTBETCTBYIOIIEETPEAMETHBIM
pe3ynpratamMocBoeHusIDenepaibHON
pabouenporpaMMbl,pacipe1eIEHHBIMIOT01aMO0OYyYeHUS, CTPYKTYPUPOBAHOTAKUM
00pa3oM,4TOOBIKOBCEMOCHOBHBIM, IPUHIIMIIUATILHBIM ~ BOIIPOCaM  00ydJaroluecs
oOparanuch HEOJHOKPATHO,
4TOOBIOBIIA/IEHUEMATEMATUYECKUMHUTIOHSI TUSIMUMHABBIKAMUOCY LIECTBIISIIOCHIIOCTE
J0BAaTEIbHOUIIOCTYIATENBHO,CCOOII0IEHUEMITPUHIIUIIAIIPEEMCTBEHHOCTH,aHOBbIE3
HaHUSABKIIIOYAIUChBOOIIYIOCUCTEMYMaTEMaTHUECKUXITPEICTaBICHUMO0 Y aronxc
A, pacCIMPASINY Ty OuIsisie€,00pa3ysipOYHbIe MHOKECTBEHHbBIE CBSI3U.

IpuHuunsipeanuzanuupadoven
NPorpamMmsblI

[TpupeanuzaruunpunnunaaudepeHInpoBaHHOTO(MHIUBU Y AIbHOTO )ITOIX
ona B o0OyueHun wmarteMatuke oOydvatomuxcs ¢ HOJIA  HeoOGxomumo
YYHUTBIBATBYPOBEHb PA3BUTHS Y HUX MaHYaJbHBIX HAaBBIKOB. YUHUTEIh B IIPOIECCE
00yYECHHSIOTIPEACISICTBRO3MOKHOCTUYIAIIUX CABBITIOTHATHITUCHMEHHBICPAOOTHI, ITOJT
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b30BaThCIMATEMATUYECKUMUUHCTPYMEHTAMUBIIPOIIECCENOCTPOCHUATEOMETPUUECK
uxurypunzMepurensubixoneparuii. TakxeBnpoiiecceo0yueHus MaTeMaTuKe,
YUUTEITIO HE00X0IUMO YYHUTHIBATH YPOBEHB u
KauyeCTBOpa3BUTUEYCTHOMpeunoOy4daromuxcs. [ [punegocratounoMypoBHEeepa3BUT
USTHEOOX 0TUMOUCIIONB30BATHTAKMEMETOABI TEKYIIIETOUTIPOMEKYTOYHOTOKOHTPOJISI3
HaHUI00y4YaIoUXCSI,KOTOPHIEOBI0OHEKTUBHOIIOKA3BIBATUPE3YIbTATUBHOCTEUX00Y
yeHus1. BkimoueHns100yyaronmx caBnpoeKTHYyIony4eOHO -

UCCIIEIOBATENbCKYIOCA TEIbHOCTD,IPOBEICHUAHAOIIOIEHUHUIKCIIEPUMEHTOB, BTO

MYHCJIECHUCIIONB30BaHUEMYUE0HOT0J1a00paTOPHOT0000pY10BaHUS, ITU(POBOTO(3J1e

KTPOHHOTO )UTPATUIIMOHHOTOM3MEPEHUS, BKITIOUASIONPEICIICHUEMECTOHAX 0K ICHU S,
BUPTYaJIbHBIXJIA00PATOPHIL,BEIIECTBEHHBIXUBUPTYAJIbHO-

HaTJIS IHBIXMO/IEJIEH , MKOJIJIEKIIMTOCHOBHBIXMATEMaTHUYECKUX OOBEKTOB.

OO0yuaronuecsacIBUraTeIbHBIMUHAPYIIICHUSIMUANCITBI THIBAIOTPSATPYIHOCTEH
BIIpoliecceoOyueHusIMaTeMaTiKe. MOTOpHbIEHAPYILIEHUSIOT PAHUYMBAIOTCIIOCOOHOC
ThKOCBOCHUIOIIPEIMETHOIIPAKTUYECKOUIEATETLHOCTH. DTO MIPUBOJAUT K TOMY, YTO
dbopmupytonmecs 3HaHUS U HABBIKUSBIISIOTCS HEMPOYHBIMHU, MOBEPXHOCTHBIMH,
dbparMeHTapHbIMH, HE CBS3aHHBIMU
Be/IMHytocucTeMy.O0Hapy KUBAIOTCATPYAHOCTUBGOPMUPOBAHUUTIPOCTPAHCTBEHH
BIX M BPEMEHHBIX MPEJCTaBICHUI, CUETHBIX OMepaluid, padoTe CTEeTpajblo,
y4€OHUKOM, crocobax3anucu IPUMEPOB B CTOJIOMK,
cobmoaeHueMopdorpapuyeckoro pexxuma.

HaypoxaxmaremaTtuku,o0yqaromuecsicHOJ[AuCnbITEIBaIOTOCOOCHHBIETPY T
HOCTH TIpHM BBIIOJHCHUH PHUCYHKOB, 4YepTeXKeH, TpadukoB, TaKk Kak UM
TPYAHOOAHOBPEMEHHOIepKAThKapaH IallIINHEHKY,T0O3TOMYUMOOS3aTeTbHOTPEOY
€TCsl MOMOIIb B3pocioro (yuutens, accuctenra). Ooyyatomemycs ¢ HOJIAGwiBaet
npoIle Ha)KaTHeM KIIABUII BHITIOJHUTH YEPTEK HA KOMIBIOTEPE, UEM 3TOCHENATh C
MOMOIIBI0 KapaHaama u juHehku. Ooyuatrommmces ¢ HOJIA nocTaTtouHOTSKETO0
OCBaMBaTh BBOJI MATEMATUYECKUX CUMBOJIOB, HallpUMEP, OOBIKHOBEHHBIXIPOOEH.

Ecim y oOydaromerocs ectb HapyuieHus GQyHKIUA — pyK, TO
reoMeTpudecKuiiMaTepral MOXKHO pacCMaTpuBaTh 0030pHO, 3a7a4i, CBSI3aHHBIC C
MOCTPOEHUEM,TPOITYCTUTh. BUupTyanbHasiabopatopusimoMaTreMaTiKe, HalrpuMep, Ha
wiatpopmeM O (PO )naeTo0yuarommumMcsiBO3MOKHOCTHBBITOTHATHIIOCTPOSHUE
reOMETpUYeCKUX (uryp Ha TMJIOCKOCTH H B MPOCTpPAHCTBE, paboTaTh
CKOOPIMHATHOMIIOCKOCTHI0. boIbIII0€BHUMAaHHEHE00X0JUMOOOpaIaThHAIPAKTHY
€CKYyI0  HANpaBJIIEHHOCTh  OOy4YeHUsT  MareMaThuke, a  HMEHHO:  a)
WU3MEPCHHUETICPUMETPOBHUILIONIACH ;0 ) BBIYUCITUTEIIbHBICHABBIKH, BTOMUYHCICUCIIOM
OLLBIOKATIBKYJISTOPA.

Opmnoit u3 ocobeHHocTelt padoThl ¢ ooyuaronumucs ¢ HOJIA siBasiercs To,
YTOUMHEO0X0IMMOOOIBIIIEBPEMEHUIBBITOTHEHU 33 /IaHU M, 4eM3I0POBBIMOO Y YA
IOIAMCSI, TI0O3TOMY JUIsi KOHTPOJIA 3HAaHWWM JIydllle WCIOJIb30BaTh 3aJaud
HAroTOBBIXUEPTEKax,3a/1auu,BKOTOPHIXYKEHAIIEYaTaHOYCIOBUEMHAYAIOPEIIICHNUS,
a00yJarOIINMCSOCTAETCIETOTOIBKO3aKOHYUTHUITUBBITIOTHUTh



TecToBble3ananus. I lepe AKOHTPOIEHEIMHPAOOTAMUHEOOXOAMMOITPOBOANTHO000IIIA
IOIMe YpOKM 10 TeMe, Tak Kak y oOyuatomuxcs ¢ HOJIA
OTMEYAIOTCSIHEOCTAaTKUPA3BUTHAIAMSITH,0COO0EHHOKPATKOBpEMEeHHOM. 0000111210
IIUEYPOKUIAI0TBO3MOKHOCTHCKOHIICHTPUPOBATHBHUMAHUEHAOCHOBHBIXYTTPAKHEH
USIX,BBEJICHHBIXBKOHTPOJILHYIOPAOOTY.

XapakrepucTika 0co0bIX 00pa30BaTeIbLHBIX
norpedHocreiodyyaromuxcac HOAA

OcoOble  oOpaszoBaTelibHblE  MOTPEOHOCTH Yy  OOydYaloIIMUXCi  C
HapyIIEeHUSIMHOIIOPHO-
JIBUTATEIbHOTOANMNapaTa3aaatoTcACen(PUKONIBUTaTEIbHBIXHAPYIIIEHUM,aTaKKeC
nenuGUKoNHaApyIeHUSATICUXMYECKOTOPA3BUTHS, UOTIPEICTSIOT  0COOYI0  JIOTHUKY
MOCTPOEHUS y4eOHOTO mpoiiecca. Hapsiny Cc
TUMMO>KHOBBIJIETUTHOCOOBIEIOCBOEMYXapaKTEPyNOTPEOHOCTUBOOyUEeHUNMAaTEMA
TUKE,CBOMCTBEHHBIE BcemoOyydaromumcesic HOJIA:

—HE00X0MMOMCIOIb30BaAHUECTIEIIUATBHBIXMETOI0B, TIPUEMOBUCPEACTBOOYY
eHUS(BTOMYHCIIECTICIINATTN3UPOBAHHBIXKOMITBIOTEPHBIXNACCUCTUBHBIX
TEXHOJIOTUA), 00eCIeynBaOIINX peanuzanuto «O0XOTHBIX
MyTe»00yUYeHU s ;UCTIOIb30BaHUEBUPTYATbHOMMATEMAaTHUYECKOMIIa00paTOPHH.

—HAarJIsAHO-JEHCTBEHHBIN, MPEIMETHO-NPAKTUUYECKUN  XapaKTepoOydeHUs
MaTeMaTUKE U YTMPOIICHHE CHUCTEMbl Y4eOHO-ITO3HABATENIbHBIX 3a]1a4,pellaeMbIX
BIIpOIIeCcCE OOYyICHUS;

—CIIELHAIbHOEO0YUEHUEKIIEPEHOCY»C(HOPMUPOBAHHBIXMATEMATUYECKHUX3HA
HUWNYMEHUNBHOBBIECUTYAIIMMB3aUMOIEHCTBUACACHCTBUTEIBHOCTHIO;

—CHeIMaIbHasIOMOIIbBPa3BUTUHNBO3MOKHOCTEBEpOaTLHONNHEBEPOATHHO
WKOMMYHUKAIIUU HaypOKaxMaTeMaTHKH;

—KOPPEKUHUSNPOU3HOCUTEILHONCTOPOHBIPEUN;0CBOCHUEYMEHUANCTIONB30BA
ThPEUYbIIOBCEMYCIIEKTPYKOMMYHUKATUBHBIXCUTYaIUH;

—o0ecrnieueHue 0c000i IPOCTPAHCTBEHHOMN u BPEMEHHOM
OpraHMU3aIMHOOPa30BaTEIHHONCPEIBI,
—MaKCHMaJIbHOCPACIIIUPEHUEO0Pa30BaTEIHLHOTO IIPOCTPAHCTBA —

BBIXO/13aMPEEIIbIO0PA30BaTEIbHOTOYUPEXKACHUATIPUPEIICHUMMATEMATUYECKUX
3a]1a4 UBBIIIOJTHEHUH MPOECKTHBIXPAOOT.

—HCIOJIb30BATh AITOPUTMBI IEUCTBHUM NpH pemenun odyvatronumu cHOA
ONpENEIICHHBIX  TUIIOB  MAaTEMaTHYECKMX  3aJa4, B TOM  4YHUCJIE B
IIPOLIECCEBBINOIHEHNS CAMOCTOSATEIBHBIXPAOOT.

MecTonpeameraByye0OHOMILIaAHE
BcooTerctBunc®enepanibHpIMIoCcy1apCTBEHHBIMOOPa30BaTEILHBIMCTAH 1A
PTOMOCHOBHOT'00O0IIIEr000pa30BaHUIMATEMATHKASBIIICTCA00513aTEIIbHBIM
MpeIMETOM Ha JaHHOM ypoBHE oOpaszoBanus. B 5—10xnaccaxy4eOHBIN TpeaMeT
«Marematuka» TPAIULIMOHHO u3yvaercs B paMKax
CIIeYIOIINXY4EOHBIXKYPCOB: BS—6KIaccax—kypca«Marematuka»,B7—1 0xinaccax—
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KypcoB«Anredparu«l eomerpusi». HacroseiinporpaMmMoiBBOAUTCICAMOCTOSATETh
HbINYy4eOHbBIN Kypc«BepoSTHOCThY CTAaTUCTHKAY.
TemaTnyeckoenIaHupOBaHNEY4EOHBIXKYPCOBUPEKOMEHIyEMOEpaCIIPEACIICH
Uey4eOHOTOBPEMEHUAISTN3YUCHUSAOTACIbHBIXTEM, IPEAJIOKEHHBIE B HACTOSIIEH
nporpaMMme, HaJ0 paccMaTpuBaTh KaK MPUMEPHBICOPUEHTUPHI B  IOMOIIb
COCTABUTENIO aBTOPCKOW paboyell mporpaMMbl U IPEKIEBCETO YUUTENI. ABTOP
paboueill mporpaMMbl BIPaBE YBEJIWYUTh WA YMEHBIIMTHIPEIIOKEHHOE YHCIIO
y4eOHBbIX YacOB Ha TE€MY, YTOOBI YIIyOUTHhCS B TEMATUKY, BOOJIbLIEH CTEHEHU
3aMHTEPECOBABIIYI0 OOYYarOUIMXCs, WU HANpaBUTh YCUJIUS HAIPEO0JICHUE
3aTpyaHeHui. JomycTuMo Takke JIOKaabHOE MepepacipeiesieHue UMepecTaHOBKa
AJIEMEHTOB COJIEp)KaHMsI BHYTPHU JIaHHOTO KJacca WM BHYTPU BCETOKypca
npuHeoOxonuMoctu.  KonudecTBO  mpoBepodHbIX — pabOT  (TeMaTHYeCKUn
MUTOTOBBINKOHTPOJIbKAU€CTBAYCBOCHUAYYeOHOrOMaTepraa)MMXTUII(CaMOCTOSITEN
bHBICUKOHTPOJIBHBIEPAOOTHI, TECTHI )OCTAIOTCSIHAYCMOTpeHUEYUnTENs. Takkeyuuren
bBIPABEYBEINYUTHIUINYMEHBIIUTEYUCIOYYEOHBIXUaCOB,0TBEIEHHBIXBDEIepaibHO
i
paboueinporpaMMeHao000IIeHUE, TOBTOPEHUE,CUCTEMAaTU3AI[MI03HAHU 00 yJaro1il
uxcs. EquHCTBEHHBIM, HOPUHIIUITHATbHOBAKHBIMKPUTEPUEM, IBIIICTCSAOCTHXKCHU
€pe3yJIbTaTOBOOYUYEHU S, yKa3aHHBIXBHACTOSAIEHTPOrPAMMEHAKOHELYPOBHSIOCHOBH
0roo011eroo0opa3oBaHus.
ConeprkanueyueOHoronpeameta«MaremaTrkay,npeactapieHHoeBDeepanb
HOM  amanTupoBaHHOM  paboueit  mporpamme,  coorBerctByer  DPI'OC
00O, DenepanbHoi
OCHOBHOMO0Opa30BaTeNbHONIIPOrPaMMEOCHOBHOTOO0IIETO00Pa30BAHMSIC
Y4ETOMIPOJIOHTAIIMU HA OAUHTO/I.

IJIAHUPYEMBIEPE3YJIbTATBI OCBOEHUAYYEBHOI'O
HPEIMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'OOBPA3OBAHMUA

OcBoenueydeOHoronpeaMmeTa«MareMaTiKan 10KHO00ECTIeUnBAThI0CTUKE
HUEHAYPOBHEOCHOBHOT000IIET000pa30BaHUSACIIE AYIOIIUXITMIHOCTHBIX, METAIIPEAM
CTHBIXUITPEIMETHBIX00PA30BaTEIbHBIXPE3YIHTATOB:

JIMYHOCTHBIEPE3YJIbTAThI

JIngyHOCTHBIEPE3YJIbTAaThl OCBOCHHS MPOrpaMMbl y4eOHOTIO MpeaMeTa
«MareMaTuka»XxapakTepu3yrOTCs:

ITaTpuoTn4ecKoeBOCIIUTAHUE:

MPOSIBJIEHUEMUHTEPECAKIPOLLIOMYHHACTOAIIEMYPOCCUUCKOMMATEMATUKH, ]
€HHOCTHBIMOTHOIIEHUEMKIOCTHKEHUAMPOCCUMCKUXMATEMATUKOB W POCCHMCKOU
MAaTEMATUYECKOW IIKOJBLK MCHOJb30BAHUID ATUXIOCTHKECHUUBIAPYTUXHAYKAXH
MpUKJIaTHBIXCEepax.

I'paxpaHCKOEH1YXOBHO-HPABCTBEHHOEBOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEN TpaKJaHUHA W peau3aluu
€rompaB,NpeICTaBICHUEMOMATEMATHYECKMXOCHOBaX PyHKIIMOHUPOBAHUSPA3IINYH

9



BIXCTPYKTYP,BICHUIN,TPOLIEIYPTPaK1aHCKOT0001IeCTBA(BBIOOPHI,
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ONPOCHI U TIp.); TOTOBHOCTBIO K OOCYXKJIEHHMIO STUYECKUX MPOOJIEM, CBSI3AHHBIX
CIPAKTUYECKUMIIPUMEHEHUEMIOCTHXKEHUITHAYKH,0CO3HAHUEMBAXKHOCTUMOPAIBHO
-3TUYECKUXITPUHIIUTIOBBIEATEIIBHOCTH YUYEHOTO.

TpynoBoeBocnuTanue:

YCTaHOBKOITHAaKTUBHOCYYaCTUEBPEIICHUUITPAKTUUECKUX3aIauMaTeMaTUIEC
KOMHAIPaBJIEHHOCTH,0CO3HAaHUEMBAKHOCTUMATEMATHYECKOT000Pa30BaHUSHAIIPOT
SOKEHUNBCEDKU3HU Y CITEITHONTIPO(hEeCCHOHATFHOMIEITETbHOCTUUPA3BUTHEMHE
00X0IMMBIXYMEHHIT;0CO3HAHHBIMBBIOOPOMHUIIOCTPOSCHHUEM WHIUBUTyATBHON
TPaCKTOPHUHU oOpa3oBaHUs u KU3HEHHBIX TTAHOB
CYYETOMIIMYHBIXMHTEPECOBUOOILIECTBEHHBIXIIOTPEOHOCTEN.

JCTEeTHYECKOEBOCIIUTAHHE:

CIIOCOOHOCTHIOKAIMOLIMOHATBHOMYHUACTETUYECKOMYBOCTIPUSITHIOMATEMATHYE
CKUXO00BEKTOB,3a1a4,PEIICHUIN, pACCy K ICHUI; YMEHUIOBUIEThMAaTEMaTUYECKUE3aKO
HOMEPHOCTH BUCKYCCTBE.

HeHHOCTHHAYYHOTONIO3HAHUS:

OpUEHTAIUENBICITEILHOCTUHACOBPEMEHHYIOCUCTEMYHAYUHBIXITPECTABIICH
uiA 00 OCHOBHBIX 3aKOHOMEPHOCTSX  pPa3BUTUSL  4YeJOBEKa, MPUPOBI
MOOIIIeCTBa,IOHMMaHUEMMAaTeMaTHYECKOMHAYKUKaKCEephIUeIOBEUECKONAEATEbH
OCTH, TANoB €€ pa3BUTHS U 3HAUUMOCTH JIJIsl Pa3BUTHUSI IIMBUIIN3ALIUN;0BIaICHUEM
SI3BIKOM MaTeMaTHUKH u MaTeMaTU4YECKOU KyJbTYypO Kak
CPEACTBOMIIO3HAHUSMHPA;0BIaACHUEMITPOCTEHIITUMUHABBIKAMUUCCIIEIOBATEIHCKO
UIEeATEeILHOCTH.

PuznyeckoeBoCcnUTAHNE,()OPMHUPOBAHNEKYIbTYPHI3A0POBbINIMOIMOH
AJIbHOTr00J1ar ONOJIY UM

rOTOBHOCTBIONPUMEHSThbMaTEMaTUUECKUE3HAHUSIBUHTEPECAXCBOET03/10POBb
s1,BeICHUS3J0POBOr000pa3aKU3HU(340POBOCIMTaHHE,COaTaHCUPOBAHHBIPEKMM32
HATUUHOTABIXA,peTyIspHasiPU3nuecKassak THBHOCTH );C(HOPMUPOBAHHOCThIOHABBIKA
pediekcuu, Mpu3HaHUEMCBOETONPAaBaHAOIIIMOKYH
TaKOT0KEIMPaBaIPyTrOrovesIOBEKa.

IKOJIOTHYECKOCBOCIIUTAHHE:

OpUCHTaIlMEel Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAaHUM ISl pEIIeHUs
3a]1a4B00JIACTUCOXPAHHOCTHOKPYKAIOIIEUCPEABL, IIIaHUPOBAHUSTIOCTYTKOBHOLIEHK
MUXBO3MOXKHBIXITOCIIEICTBUNIIIOKPY KAIOIIEHCPEAbI;0CO3HAHUEMTII00aIbHOT0Xap
aKTEPa’KOJIOTHYECKUX MPOOJIEMHU TyTEHUX PEIICHMUS.

JInYHOCTHBIEPE3yJIbTAThI,00eCIeYNBAKIINEATANTAIMIO00YYA0IETr 0CH
KM3MEHSIIOIUMCSIY CJIOBUSIMCOIIHATbHOMNIIPUPOTHOMCPEabI:

FOTOBHOCTBIO K  JCHCTBUSIM B YCJOBUSX  HEONPEACIEHHOCTH,
MOBBIIIICHUIOYPOBHSI CBOEH KOMIIETEHTHOCTU 4Yepe3 MPAKTUUECKYIO JeATEeIbHOCTD,
B TOM
YUCJICYMEHUCYIUThCAY IPYTUXITIOACH, IPUOOPETaThBCOBMECTHOMIESITEIBHOCTUHOB
BIC3HAHU S, HABBIKM UKOMIICTCHITMUU30MBITA IPYTUX;

HE00X0IMMOCTHIOB()OPMUPOBAHUMHOBBIX3HAHUM, BTOMUYHNCIEHOPMYITHPOBAT
b WJAEU, TOHATHUS, THUMOTE3bl 00 OO0BEKTaX W SBICHUSIX, B TOM
YHUCJIepaHeeHEeU3BECTHBIX,0C03HABATHIS(DUITUTHICOOCTBEHHBIX 3SHAHUIH
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KOMITETEeHTHOCTEH, TUTAaHUPOBATHCBOEPAZBUTHE;

CIOCOOHOCTHIOOCO3HABATHCTPECCOBYIOCUTYAIINIO,BOCIPUHUMATHECTPECCOBY
IOCUTYaIMIOKAKBBI30B, TPEOYIOITUHKOHTPMED, KOPPEKTUPOBATHIIPUHIMAEMbIEpPEIIIE
HUSAUEHCTBUSL,POPMYITUPOBATHUOIEHUBATHPUCKUHUIIOCEACTBUS,(DOPMUPOBATHOIT
BIT.

MeTanpeameTHblepe3yabTAThI

MeranpeaMeTHbIepE3yIbTaThIOCBOCHUSAIPOTPAMMBIYYE€OHOTOTIPEIMETA
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM

VHUBEPCATbHBIMUNO3HAGAM ETIbHBIMUOCUCTNEUAMU, YHUBEPCA
JIbHOIMUKOMMYHUKAMUBHBIMUOCUICIMBUIMU
UYHUBEPCAILHLIMUPEZYAMUBHBIMUOCUCTBUIMU.

1)  VuusepcanvnvienoznasamenbHbleoelicmeusodecneyusarompopmupos
aHueda308bIXKOCHUMUBHBIXNPOYECCOBODYUAIOUUXCA(OCBOCHUEMEMOOO0BNOZHAHUSO
KPYAHCAIOULe2OMUPA, NPUMEHEHUETO2UeCKUX, UCCAe008AMENbCKUXONePayuil, yMeH Ul
pabomambcungopmayuets).

ba3zoBbleiornyeckue1eiCcTBUA:

BBISIBIISATD u XapaKTEePU30BaTh CYIIIECTBCHHBIC MPU3HAKU
MaTEeMaTHYECKIX00bEKTOB, TOHSITHIA,0 THOIICHUUME K Ty TTOHSITHSIMU; (DOPMYITHPOB
aThOTIPEICTICHUATIOHITH ;Y CTAHABIMBATHCYIIECTBEHHBIMITPU3HAKKIIACCU(PHKAITH
1,0CHOBAHMSIIIT0000IICHUANCPABHEHUS, KPUTEPHUUTIPOBOIMMOTO aHAJIN3a;

BOCITPUHUMAThH,(HOPMYIUPOBATHUIIPEOOPA30BHIBATHCY K ICHHUS: YTBEPIUTE
BbHBICHOTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBICHOOIITNE; yCITIOBHEIE;

BBISIBIIITBMATEMAaTHYECKHE3aKOHOMEPHOCTH,B3aUMOCB3UUIIPOTUBOPEUHS
B (dhakrax, JTAaHHBIX, HaOJIFOIEHUSIX " YTBEPXKICHUSIX;
peaaraTbKpUTEPUHITISBBISIBIICHUS 3aKOHOMEPHOCTEH UTTPOTUBOPEUHIA;

JIEaThBBIBOILICUCIIONE30BAHUEM3AKOHOBIIOT KU, IETYKTUBHBIXUMHTYKTH
BHBIX YMO3aKJIIOUCHUH,yMO3aKJIFOUYEHUI 110 aHAJIOTUU;

pa3OupaTh OKa3aTelIbCTBA MAaTEMATHMUYECKHX YTBEPXKICHUUN (MIpsSMbIE U
OTIPOTUBHOTO),IPOBOAUTHCAMOCTOSATEILHOHECIOKHBIEI0KAa3aTeIbCTBAMATEMAT
WYCCKUX  (PaKTOB, BBICTPaMBaTh ApPTyMEHTAIMIO, TPUBOAUTH IPUMEPHI
UKOHTPIPHUMEPHI;000CHOBBIBATECOOCTBEHHBIC PACCYKICHUS;

BBIOMpPATHhCIOCOOpEIIEHNAyueOHOM3a1auu(CpaBHUBATbHECKOJIBKOBAPUAHT
OBPEILEHHUA,BHIOMPATHHANO0IEETIOIX O HCYUETOMCAMOCTOSITEIEHO
BBIICIICHHBIXKPUTCPUCB).

Ba3oBrienccienoBaTeILCKHEIEHCTBUA

UCIIOJIB30BaTh ~ BOMPOCHI  KaK  HWCCIEAOBATEIbCKUN  HHCTPYMEHT
MO3HAHUS;POPMYITUPOBATHBONPOCHI,(DUKCUPYIOIUETIPOTHBOPEUHNE, IPOOIEMY,Ca
MOCTOSITEIbHO ~ YCTAaHaBIMBAaTh  WCKOMOE W JaHHoe,  (OpMHPOBATH
TUI0TE3Y,apTyYMEHTUPOBATHCBOIOTIO3UITHIO,MHEHHUE;

IIPOBOIUTHIIOCAMOCTOSATEILHOCOCTABICHHOMYTUTAHYHECI0KHBIHAKCIIEPUM
€HT,HE00JIBIIIOCUCCIICIOBAHUEIIOYCTAHOBICHUIOOCOOCHHOCTEMMATEMATUUECKOTO
00bEKTa,3aBUCUMOCTEHO0BEKTOBMEKTYCOOOI;

CaMOCTOATEIEHOGOPMYITHUPOBATHOO00IIEHUSUBBIBOIBIIIOPE3YIHTATAM
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IPOBEIEHHOTOHAOIIIOIEHU S, UCCIIEIOBAHM S, 0LIEHUBATh10CTOBEPHOCTHIIOTYYEHH
BIX PE3YJbTATOB,BBIBOIOBUOOOOIIEHU];

IIPOTHO3MPOBATHBO3MOXKHOEPA3BUTUEIPOLIECCA,ATAKKEBBIIBUTATHIIPEATIO
J0KEHUS0ETOPA3BUTUNBHOBBIXYCIIOBUSIX.

PabGoracunpopmanueii:

BBISIBIISITBHEIOCTATOYHOCTHUM30BITOUHOCTBUH (pOpMALIMK, JaHHBIX ,HE00XO
JUMBIX JIJIS1 pELICHUS 3a/1a4U;

BbIOMpaTh,aHAIM3UPOBATH,CUCTEMATU3UPOBATbUMHTEPIIPETUPOBATHUH(OP
MalUIOPa3IMYHbIXBUOBH (POPMIIPEICTABICHNUS;

BbIOMpaThOPMYTIPEACTaBICHUANH()OPMALUUUUILTIOCTPHUPOBATHPEIIAEMbBI
e3aJjauicXeMaMu, TuarpaMmMamMiu, THOUTpahuKOHUMXKOMOMHAITUSIMU;

OLICHMBATHbHAJEKHOCTHUH(POPMAITUTUTIOKPUTEPUSIM, TPEATI0KEHHBIMY YU TEI
eMIIN CHOPMYJIMPOBAHHBIMCAMOCTOSITENIBHO.

2)  VuusepcanvHvie KOMMYHUKAMUGHbBIE  OeliCMEus
0becneuusaromcpopmMuposanHoCmsCOYUATLHBIX
HABLIKOBOOYUAIOUJUXCSL.
Oo0wmenue:

BOCIPUHUMATHU(OPMYIIUPOBATHCYKICHUSIBCOOTBETCTBUUCYCIIOBUSMU |
HEeISIMA  OOIICHMS;, SICHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOUYKY3PEHHS B
YCTHBIX  (MpU  HAJMYMKA  BO3MOXKHOCTH) W  TNHCBMEHHBIX  TEKCTaXx,
JaBaTHIOSICHEHUATIOX Oy PEIICHUA3a1a91, KOMMEHTHPOBATHIIONY YeHHBIUPE3Y BT
ar;

B XO0Jl¢ OOCYXJIEHHs 3aJaBaTb BONPOCHI IO CYLIECTBY OOCYyKIaemou
TEMBL,IIPOOJIEMBbI, pelIaeMON3a/1a41,BbICKa3bIBATbU I, HALIEJICHHBIEHATIOUCKP LI
€HMs;  CONOCTaBISATh  CBOM  CYXKJAEHHS  C  CYXIGHUSIMH  JIpYrHX
YYaCTHUKOBIHMAJIOTa, OOHApYyKMBAaTh pa3jiMyMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOH GopmepopMyInpoBaTbpa3HOTIACHsl, CBOM BO3PAKEHUS;

pEICTaBISATbPE3yIbTaThIpEICHHUSI3adau1, KCIIEPUMEHTA, UCCIIEOBAHUS, IT
POEKTa;CaMOCTOSITEIbHOBBIOMPATH(POPMATBBICTYIIICHUSICYYETOM3aJauPEe3EHTAL]
UH1,0C00€HHOCTEHay AU TOPUNNHH IUBUTYATbHBIXBO3MOKHOCTEH.

CoTpyaHuvecTBo:

MOHUMAaTbUHUCIIOIB30BaThIIPEUMYIIECTBAKOMAH THOMMUH IUBU Ay aIbHOWpA
OOThINpUpELICHUNYYeOHPIXMaTeMaTHUE€CKIX 33, 1a4; IPUHUMATBIEIbCOBMECTHON T
e TEbHOCTH,IIJITAHUPOBATHOPTAHU3ALMIOCOBMECTHOM ~ pabOThI, paclpenesiTh
BU/IBI pabor, JOTOBAapPUBATHCA,
00CYXIaThIIPOIIECCUPE3YIHTATPAO0THI;0000111aTHMHEHUSIHECKOJIBbKU XTI ICH;

y4acTBOBAThBIPYNIOBLIX(POopMaxpadoThI(00Cyk AeHUS,00MEHMHEHUSIMU,M
O3TOBBICIITYPMBIH/IP. ); BBITIOTHATECBOIOYACTEPAOOTHIMKOOPIUHUPOBATHCBOUICH
CTBHUSICAPYTUMUYIICHAMUKOMAH/IbI;0IICHUBATHKAYE€CTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTMPOBAHHBIMYYaCTHUKAMHB3aUMOICHCTBHUS.

3) Vuusepcanvuviepezynamuenuleoeticmsusooecneuusaom@popmuposan
UECMBLCTI08bIXY CINAHOBOKUNICUSHEHHBIXHABLIKOGIUYHOCMU.
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Camoopranusanus:
CaMOCTOSITENIbHO COCTaBIIATh IUJIAH, QJITOPUTM pEIIeHUs 3afauud (WiH
€rovacTh),BhIOMPATHCIIOCOOPEIICHUSICYYETOMUMEIOLITUX CSIPECYPCOBUCOOCTBEHH

BIX BO3MOXHOCTEH, apryMEeHTHUPOBATh " KOPPEKTUPOBATH
BapHAHTHIPEHIICHUICYYETOM HOBOM MH(POPMAIIH.
CaMOKOHTPOJIb:

BJIa/IETHCIIOCO0aMICAMOIIPOBEPKU,CAMOKOHTPOJISIIPOLIECCAUPE3YTIbTaTAPE
HICHUSIMAaTEMaTHYECKOM 3a/1a4H;

MPEABUAECTHTPYAHOCTH,KOTOPBIEMOTYTBOZHUKHY THIIPUPEIICHUN3a1auH,
BHOCHUTh KOPPEKTUBBI B NEeATENbHOCTD Ha OCHOBE HOBBIX
00CTOATEIHCTB,HAMIEHHBIX OLINOOK,BBIIBICHHBIX TPYIHOCTEH;

OLIEHUBATHCOOTBETCTBUEPE3YIbTATAAEATEIbHOCTUIIOCTABICHHONLIEIUNY CIT
OBUSIM,00bSICHATHIIPUYUHBLIOCTHKEHUSUITMHE TOCTHKEHUALIEIIN, HAX O U THOLITHO
KY,/1aBaTbOLICHKYTIPUOOPETEHHOMYOIIBITY.

IIpenmeTHbIEPE3yJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHUS paboueit IpOrpaMMbl
oMaTeMaTUKETIPEICTaBICHBINOT0/JaMO0YYEHHUSBCIICTYIOIINXPa3IeNaXIpOrpaMMbl
B paMKax OTHEJIbHBIX KypcoB: B 5—6 kiaccax — Kkypca «MaremaTtuka»,B7—
1 Oknaccax—kKypcoB«Anredpan,«I'eoMmeTpus»,« BeposTHOCTBUCTATUCTHKAY.

Pa3Butre  JIOrMYECKMX  MPEACTABICHUW U  HABBIKOB  JIOTMYECKOTO
MBIIIUICHUSIOCYIIIECTBISICTCSI HA TPOTSHKEHUM BCEX JIET OOy4YeHUsST B OCHOBHOM
HIKOJIE B
paMKaxBcexXHa3BaHHBIXKYpCOB.IIpeanonaraeTcs, 4TOBbITYCKHUKOCHOBHOMIIIKOJIBIC
MOXETCTPOUTHBBICKA3bIBAHUSNOTPUIIAHUSIBLICKA3bIBAHHM,paCTIO3HABATEUCTUHHBIC
UJI0’KHBICBBICKA3bIBAHUSI, IPUBOAUTHITPUMEPBIMKOHTPIIPUMEPHI,OBJIAICCTIOHITUSIM
U:OlpeeIeHne,aKCuoMa, TE0OpPEMa,10Ka3aTeIbCTBO—MHAYYUTCANUCTIONb30BATHUX
MPUBBINOTHEHUNYY€OHBIXUBHEYYEOHBIX 32/14.

PABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«MATEMATHUKA».5—6KJIACCBI

HenuunzyyeHnssy4e0HOroKypca

[IpuopuretHpiMu  LenssMH  OOy4YeHMs MaremaThuke B 5—6 Kiaccax

ABIISIOTCS:IPOI0JKEHUE(POPMUPOBAHNUSIOCHOBHBIXMATEMAaTHYECKUXTTOHATHH

(uuco,
BEJIMUMHA,TeoMeTprudeckaspurypa),00ecrnednBaroIMXIpeeMCTBEHHOCThUIIEPCIIEK
TUBHOCTbMATEMATHUECKOTO 00Pa30BaHUA00YHaAIOLIUXCS;

pa3BUTHE UHTEJUIEKTYaIbHBIX " TBOPYECKUX CIOCOOHOCTEMH
0Oy4YaroNINXCs,M03HABATEIbHOW ~ AKTMBHOCTH,  MCCJIEIOBATENLCKUX  YMEHUH,
MHTEpeca K U3y4eHUIOMAaTEMATHKHU;

NOJBEICHHE OO0y4aloluXcs Ha JOCTYHOM Ui HUX YpPOBHE K
OCO3HAHHUIOB3aUMOCBS3UMATEMATUKUH OKPYKAIOIIETOMHUPA;

dbopmupoBaHue  (PYHKIMOHAIBHOW  MaTeMaTH4YeCKOW  IPaMOTHOCTH:

YMeHI/IHpaCHOSHaBaTBMaTeMaTI/ILI€CKI/ICO6’[>CKTBIBpeaJ'IBHBIX)KI/ISHCHHBIXCI/ITyaI_II/IHX,
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INPUMCHATH OCBOCHHBLIC YMCHHUA JJIA PCIICHUA IMPAKTHKO-OPHUCHTUPOBAHHBIX
3aaY, MHTCPIIPCTUPOBATG IIOJYUYCHHBIC PC3YJbTaTbl KW OLCHMBATL HX Ha
COOTBeTCTBI/ICHpaKTquCKOﬁCHTyaHHH.

OCHOBHBIEIIMHUHUCOAEPKAHUAKYpCaMaTeMaTUKUBS—6K1accax—
apumMeTryecKasUreoMeTpUIECcKas, KOTOpbIEpa3BUBAIOTCANIAPATIICTBHO, KAKIasT B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OTAPYTOH, a
B TECHOM KOHTAaKT€ M B3aHUMOJECUCTBUU. Takke B Kypce€ MPOUCXOAUT3HAKOMCTBO
COJIEMEHTAMH aJIreOpbIN ONMUCATENbHONCTATUCTUKHY.

N3yuyenue apudmernueckoro Marepuaia HayYMHAETCS CO CUCTEMAaTU3ALMU
VPa3BUTHs 3HAHUI O HATypaJbHBIX YMCIAX, MOJYYEHHBIX B HAYaJIbHOW IIKOJIE.
[IpuaTOMCOBEPIIEHCTBOBAHUE BBIYHCIINTETbHOUTEXHUKU
U(OPMUPOBAHUCHOBBIXTEOPETUUECKUX  -3HAHUN  COYETaeTcs C  pa3BUTHEM
BBIYHMCIIUTEIBHON KyJIbTYPhl, BUACTHOCTH C OOYYEHHUEM MPOCTEUIIUM MpUEMaM
MPUKUIKA u OLICHKHU
pE3yNbTaTOBBBIUKCIECHUN. I3yueHneHaTy panbHBIX UM CENPOA0KAETCIBOKIACCE3H
aKOMCTBOMCHAaYaJIbHBIMUIIOHATHSMUTEOPUU JIETUMOCTH.

JpyrofKkpyIHbINOI0KBCOIepKAHUUAPUPMETHIECKOMITUHUU—ITOAPOOH.
Hauano u3yuyeHus: OOBIKHOBEHHBIX M JIECATHUYHBIX IpOOEH OTHECEHO K SKiaccy.
OTO mepBBIA ATall B OCBOEGHUU JpoOei, KorJga MPOUCXOJUT 3HAKOMCTBO
COCHOBHBIMH  MJEIMM, NOHATHUSAMU TeMbl. [Ilpm 3TOM  paccMoOTpeHHe
OOBIKHOBEHHBIXIPOOEH B MOJHOM 00BEME MPEAIIECTBYET U3YyUEHUIO NECATHUHBIX
npo0eit,
YTOIL1eJ1IECO00Pa3HOCTOUKU3PEHUSIIOTUKUU3I0KEHU YN CIIOBOMIIMHUN, KOTIAPaBHIT
a7IeCTBUICAECATUUHBIMUIPOOSIMUMOKHOOOOCHOBAThYKEN3BECTHBIMU
QITOPUTMAMU BBITIOJIHEHUS IEUCTBUI C OOBIKHOBEHHBIMH JIPOOSIMU.3HAKOMCTBO C
JNECATUYHBIMU JPOOSMU PACIIMPUT BOZMOKHOCTH ISl TOHUMAHUA00YYaIOIUMHUCS
MPUKIAAHOTO IPUMEHEHUSI HOBOM 3alMCH MPU U3YYEHUU IPYTUXNPEIMETOB U MPU
MIPAKTUYECKOM VCTIOJIb30BaHUM. K 6 KJIaccy OTHECEH
BTOPOMATANBU3YYEHUHIPOOEH, IICIPOUCXOIUTCOBEPILIECHCTBOBAHUEHABBIKOBCPABH
SHUSUIPe0oOpa30BaHUAAPOOEH,0CBOCHUEHOBBIX BRI CIIUTEIbHBIXAITOPUTMOB,0TTA
YMBAHUETEXHUKUBBIYMCICHU I, BTOMUYNCIIC3HAUECHUNBBIPAKEHUM, COJAEpXKAIIUX H
OOBIKHOBEHHbBIE, U JECSATHUYHBIE JpOOH, YCTAaHOBJICHHUECBSI3E€H MEXIy HUMHU,
paccMOTpeHHe  TNpUEMOB  pelleHus 3agad  Ha  Jgpobu. B Hauane6
KJIACCAITPOUCXOAUT3HAKOMCTBOCIIOHATUEMITPOLICHTA.

Oco0EeHHOCThION3YUECHUSNON0KUTENbHBIXUOTPUIATEIbHBIX YU CEIISBIIACTCS
TO, YTO OHHM TaKXXE€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TanoB. B 6knacce B
Hayaje nzyueHusiteMbi«l losioxkuTENbHBIE u OTpHUIIATEIbHBIC
yucnayBblaensercsanoareMa«liensieunciay,BpaMKaxKOTOPOM3HAKOMCTBOCOTPHLIAT
€JIbHBIMUYUCIIAMUNICUCTBUAMUCIIONOKUTEIbHBIMUMOTPULIATEIbHBIMU ~ YUCIIaMU
IIPOUCXOJIUT HA OCHOBE COAEPKATEIBHOIO MOAX0AA.ITO MO3BOJISIET HA IOCTYITHOM
YPOBHE IO3HAKOMHUTH YYalIUXCsS MPAKTHUYECKH COBCEMU OCHOBHBIMU MOHSITHUSAMU
TEMBI, B TOM qucie u c MpaBUJIAMU 3HAKOB
MPUBBINOIHEHUUAPUPMETUYECKUX e CTBUI. 3yueHnepalmoHaIbHbIX YU CETHAITO
M HE 3aKOHYUTCA, a OyAeT MNpOJODKEHO B Kypce anredpbl 7 Kjacca, 4TO
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CTAHCTCICAYIOMHUMITPOXOAOMBCCXITPUHINUITHNAJIbHBIXBOIIPOCOB, TEMCAMBIM
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paszesneHrue TPyJIHOCTEH o0Jierdaer BOCHPHUATHE MaTepuaina, a paclpeaesieHue
BOBPEMEHHCIIOCOOCTBYETIIPOYHOCTUIIPUOOPETAEMBIXHABBIKOB.

[Ipu oOydeHuu pemieHUI0 TEKCTOBBIX 3agady B 5—6  Kiaccax
UCTIONB3YIOTCAapupMeTHIeCKUenpruéMbIpenieHus. TeKCcToBbIe-3a1auu, periaeMblen
pHOTPaOOTKE BBIYMCIUTENBHBIX HAaBBIKOB B 5—0 Kilaccax, paccMaTpUBAIOTCS
3aIAYNCIICAYIOINX BUJOB: -33Ja4d HA JBW)KCHHE, HAa YacCTW, HA IOKYIIKH, Ha
paboTy HUIIPOU3BOAMTEIBHOCTh, Ha MPOLEHThl, HA OTHOUIEHUS W MPONOPLHUU.
Kpome TOro,o0yuaroniuecss 3HaKOMSTCSI ¢ IpUEMaMH pELIEHMsI 3a7a4 epedopoM
BO3MO)KHBIXBAPUAHTOB, y4yaTcsi paboTaTh ¢ HH(OpMauMen, NpPeACTaBICHHOW B
dbopme TabIUITUINAHATPAMM.

BpaboueiinporpammenpeaycMoTpeHOPOPMUPOBAHUETPOIIEAEBTUYECKUX AT
eOpandecKuxIpecTaBieHnil. bykBakakCHMBOJIHEKOTOPOTOYMCIIaB3aBUCUMOCTHOT
MaTE€MaTHYeCKONOKOHTEKCTAaBBOAUTCAIIOCTENIEHHO. bykBeHHas CHUMBOJIMKA
LIUPOKO HCTIOJIB3YyETCS MIpEeXIE BCETO
JUTSI3aMACUOO M Xy TBEPK ICHUMUTIPETIOKEHU I, (DOPMYI1,BUACTHOCTUJISIBBIYUCIIEH
UATEOMETPUYECKUX BEJIMYMH,BKAYECTBE«3AMECTUTEISI»YUCIIA.

B xypce «Marematuka» 5-6 KiIacCOB IIPEACTABICHA HArJIAIHAS
re€OMETpU S, HallpaBJI€HHAsSHAPA3BUTUEOOPA3HOT OMBIIIIEHUS, IPOCTPAHCTBEHHOTOBO
00paXxeHUs1,1300pa3UTEIbHBIXYMEHHUI. DTOBAKHBIMATAIIBU3yYEHUUT €OMETPUH,KOT
OPBIMOCYIIECTBIACTCIHAHATIIS AHO-TIPAKTUYECKOMYPOBHE, ONIUPAETCSIHAHAT IS THO-
00pa3HOEMBIIIIEHHE00yyatonxcs. bonbaspoab0TBOAUTCANPAKTUYECKOU 1A TEN
BHOCTU,OMBITY,9KCIIEPUMEHTY,MOJIeIUpOBaHui0. OOyyaroniecs: 3HAKOMATCS C
r€OMETPUYECKUMU durypamu
HAIUIOCKOCTHUHMBIPOCTPAHCTBE,CUXITPOCTEHIIMMUKOH (PUTYpariusiMu, ydaTcsinzo0pa
YKaTbUXHAHEIMHOBAHHOWUKIIETYATOMOYyMare,paccMaTpuBatO TUXIIPOCTEHIIIMECBOMC
TBa.BripouieccenzyueHUsIHATIIS IHONT €OMETPUN3HAHNS, [TOJTyYEHHBIEOO Y YAt IIIMMHKC
SBHAYaJIbHONIIKOJIE,CUCTEMATU3UPYIOTCIUPACIITUPSIIOTCS.

MecTOoyueOHOrOKypcaBy4eOHOMILJIAHE

CornachHo ydaeOHOMY IJIaHY B 5-6 KJIaccax M3y4aeTcs
WHTErpUpOBaHHBINIpenMeT«MaTeMaTKa», KOTOPhINBKIIIOYaeTapuMeTHUESCKIITMa
TepUANTMHATIIS THYIOT€OMETPHIO0,aTAKKETIPOTIEIEBTHUECKUECBEICHUAU3ANT €OPbI, I
€MEHTHUIOTUKMUHAYATA0TIMCATEIbHON CTATUCTUKH.

YueOHbIN TJIaH Ha H3yYEHHE MaTeMaTUKH B 5—6 Kjaccax OTBOAUT HE
MeHeeS ydyeOHBbIX 4acoB B HEAENI0 B TEUEHHE KaXIOro roja oOydeHHsl, BCErO HE
MeHee340 yueOHbIXUacoB.

CopeprxaHueyuyebHorokypca(norogamobyueHus)
S kaace
Hamypansnvieuucnaunyiop
HarypansHoeuucno.Psanatypanbusixuncen. Yucno0.M3006paxkeHueHaryp
QJIbHBIX YHCEITOUKAMUHAKOOPIMHATHOM (YMCIOBOM )IPSMON.
[lo3unmonHas cucrema cuuciieHus. Pumckas HyMmepanusi Kak IpUMeEp
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HEMO3UIMOHHONCUCTEMBICUNCIICHHUS. [l €CATUUHAACUCTEMACUNCIIEHHUS.

CpaBHEHHEHATYPaATbHBIXUYHCEN,CPABHEHUEHATYPATbHBIXUUCEIICHYIEM.
CrnocoObicpaBHeHUs. OKpYTIIEHUEHATYPAIbHBIXUHCET.

CnoxeHrue HaTypaJbHBIX YHCEN; CBOMCTBO HYyJs IIPU  CIIOKEHHH.

Boluntanuekak JedcTBUE, OOpAaTHOE CIOXKEHHUIO. YMHOXEHUE HaTypaJlbHbIX
YUCe;
CBOMCTBaHYJISIME IMHULIBITPUYMHOKEHUU. JleJIeHneKak 1elcTBIE,00paTHOCyMHOKE
HUIO. KoMmrioHenTsl  nmeucTBui, CBA3b  MEXIYy  HUMMU. IIpoBepka
pesynbraraapudmeTnaeckoroaecTBus. [ lepeMecTUTEIPHOCHCOYETATETLHOSCBOIC
TBa(3aKOHBI )CIIOKEHUSIUYMHOKEHHU S, PACTIPEACTUTEIILHOCCBONCTBO(3aKOH ) yMHOKE
HUSL.

Hcnonp30BanneOyKBaAI10003HaYCHUSIHEN3BECTHOTOKOMIIOHEHTAU3ATTCHCBO
HcTBapuPMeTUYECKUX ICHCTBUH.

JenuTenuukpaTHbleunciia,pa3iioxKeHueHaMHOkuTeNn. [ [pocThiencocTaBHbie
yucina.lIpusnakuaenumoctuna?,s,10,3,9.JlenenuecoctaTkom.

CreneHbCHATYpaIbHBIMIIOKA3aTeNIEM. 3alIUChYNCIaBBUIECYMMBIPA3PSATHBIX
CJIaraeMbiX.

UucnoBoeBbIpaxxeHUE. BpIurciieHHEe3HaY€HUITYH CIIOBBIX BBIPAKEH U ; [TOPAI0
KBBITIOJIHEHUS IEHCTBU . VICTI0Ib30BaHUETIPUBBIYM CIICHUSIXTIEPEMECTUTETLHOTO

u COYETaTEIBbHOTO
CBOMCTB(3aKOHOB )CJIOKEHUSMYMHOKEHUS,pacipe
JEIUTENIBHOTO CBOMCTBAYMHOKEHHUSI.

Jlpoou

[IpencraBnenreo1podrKaKcnocode3anucuIacTuBeINYMHbI. OOBIKHOBEHHBIC
npobu.IIpaBunbHbIeMHETPaBUIIbHBIEAPOOH. CMEIIaHHAAAPOOb; IPEACTaBICHUECME
IaHHOWIPOOVBBUACHENPABUIIBHOUIPOOUUBBIZCIICHHE 1I€JIOM YacTH 4YHUCiIa U3
HemnmpaBuiIbHOW Jpobu. M3o0paxeHue apoOEHTOYKAMU HA YHUCIOBOW MPSIMOM.
OcHoBHOe  cBoiictTBO  apoou.  Coxkpamenue  apooeit.llpuBenennenpodu
KHOBOMY3HaMeHaTe0.CpaBHeHUEeIpOOei.

CnoxeHue W BblYMTaHHUE JpoOeil. YMHOXKEHUE U JeJICHHE JpoOei;
B3aMMHOOOpaTHBIeIPOOH. Hax oK ieHne 4acTUIleIorOrIeI0rOroero4acTy.

Hecsatuunasizanuchapobeit.[IpeacraBieHne 1eCITHIHONIPOOUBBHUIEOOBIKHO
BeHHOU. M300paskeHne1ecATUYHBIX IpOOeHTOUKaMUHAYNCIIOBOHTIPsiMON. CpaBHEHH
€ICCATUIHBIXIPOOCH.

Apudmernueckre1eucTBUACACCATUIHBIMUIPOOIME. OKPYTIICHUEECSITHUHbI
XJIpo0eH.

Pewenuemexcmoguix 3a0au

PemenuerekcroBbix3agauapumeTnaeckumMcrnoco0om. PereHnenornaeckux
3asiay.Pemenunesanaunepe0opoMBCEXBO3MOKHBIXBapUaHTOB. M crioIb30BaHUEIPUD
CIICHUH 33a9Ta0HIN CXEM.

Peuiennesanay,coaepkamnx3aBuCUMOCTH,CBA3bIBAIOIINEBEINYNHBI: CKOPOCT
b,BPEMS, PACCTOSIHHE;IIEHA, KOJIMYECTBO,CTOUMOCTb. ETUHUTIBIN3MEpEH s : MacChl,00
EMA,LICHBI;PACCTOSIHUS, BPEMEHU,CKOPOCTU. CBA3BMEKIYEAUHULIAMU  U3MEPEHUS
KaK10l BEJINYUHEI.
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PemenneocHoBHBIX3a1a4HAIPOOU.
[IpencraBneHre TaHHBIX BBUIETAOIHIL, CTOIOYATHIX THATPAMM.
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Haznaonaazeomempusn

HarnsnaelienpeacraBieHusIopUrypaxHaraioCKOCTH: TOUKA, IPSMast,0 TPE30K,
Jyd, Yroia, JIOMaHas, MHOIOYI'OJIbHUK, OKpYKHOCTb, KpYr.  YTOJ.
[IpsAMON,0CTPBIN, TYIION UPA3BEPHYTHIAYIJIBI.

JlnuHa oTpe3ka, METpPUYECKHE €IWHULBI JUIMHBL JlMHa JoMaHoM,
IIEPUMETPMHOTOYT OJIbHUKA. VI3MEPEHNENTIOCTPOEHUEYTIIOBCIIOMOIIBIOTPAHCIIOPTH
pa.

HarnsgasienpencraBieHUsI0(pUTypaxHAMIOCKOCTH: MHOTOYTOJIbHUK; [TPSIMOY
TOJIbHUK,KBAJIpaT; TPEYTOJIbHUK,0PaBEHCTBEPUTYD.

N3o6paxxkenuneduryp,sromuncienakieryatoiioymare. llocrpoennexonpuryp
auMi M3 YacTed  IPSIMOM,  OKPYKHOCTH  HAa  HEJIMHOBAHHOW U
kieryaToidymare.crnoap30BaHHECBOMCTBCTOPOHUYTIIOBIPSIMOYTOJIbHUKA, KBApa
Ta.

[1nomaasnpsIMOyroIpHUKauMHOTOYT OJIBHUKOB,COCTABIEHHBIXU3IIPSMOYTOJI
BHUKOB, B TOM  uucie  ¢uryp, H300paXKEHHBIX  HA  KJIETYATOU
Oymare. ETMHUIIBIN3MEPEHUSTUIONIAIH.

HarnsgaeienpecTaBaeHusIonpoCTPaHCTBEHHBIXPUTYPaX . MIPSIMOYTOJIbHBIUTT
apajuienenumnen,kyo,MHOrorpaHHUKU. 1300paskeHuenpoCcTeHImX
MHOTOTPaHHHUKOB. Pa3BépTku KyOa 151 napajuIeIIeInIeAa.
CoznanneMo e IeiMHOTrOrpaHHUKOB(M30yMaru, IpOBOJIOKH, INIACTUIMHAUP. ).

O0bEMIpsIMOyTOIBLHOTONIApaiienenuneaa,kyoa. EquauipimmepeHus100 EM

6 xi1acc

Hamypanvnvieuucna

Apudmernueckue  JIEWCTBUS € MHOTO3HAYHBIMM  HATypaJbHBIMU
yuciaamu. YucnoBbIEBbI paXKeHUS, TOPSAAOKACHCTBUI, UCTIOJIb30BaHUECKOOOK. Micnob
30BAHHUENPUBBIYUCICHUSIXIIEPEMECTUTEILHOTOMCOUYETATETbHOTOCBOMCTB CI0KEHUS
u YMHOKEHHS, pacrpeneauTeIbHOTO CBOMCTBA
yMHOKeHUS. OKpYyTiIeHUEHATYpaJbHbIXUUCEN.

Jenutenun © KpaTHbIE 4YHWCIA, HAWOOJBIIMK OOIMMI  JAenuTenh U
HauMeHblIeeoo1eeKpaTHOE. e TMMOCTbCYyMMBINITPOU3BEICHHUS.
JlenennecocTaTkom.

Jlpoou

OObIKHOBEHHast  Apo0b, OCHOBHOE CBOWCTBO JIpoOM, COKpalleHHE
npo0Oeit.CpaBHeHNE U yrnopsiouMBaHue JapoOeil. PellieHne 3a1ady Ha HaXOXKJICHHE
4acTu
oTuenorouuenoronoeroyactu.J[poonoeuncnokakpesyibraraenenus. [ Ipeacrasnen

ne IECATUYHON npodu B BUJIE OOBIKHOBEHHOI npodu 51
BO3MOXKHOCTBIIPEACTABICHUS OOBIKHOBEHHOH JpoOM B BHUIC JCCATHYHOM.
JecsiTuunbie apobu

uMeTpuyecKasicucteMamep. ApudpmeTnyeckree HCTBUSTMUUCIOBBIEBBIPAXKEHHUICO0
BIKHOBEHHBIMH HJIECATUIHBIMUAPOOSIMHU.

OtHouenue. [lenenreB1aHHOMOTHOIIIEHUH. MaciTad, mpornopIius.
IIpumeHenuenponopuuinpupeIeHu3anay.
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[TonaruenponieHTa. BerauciaeHuenporeHTa0 TBeIMYNHBINBEIMUUHBITIOSE
MPOIICHTY. BhIpakeHUE MPOIEHTOB JECATHYHBIMH JApoOsiMu. Pemenue 3amgau
HaIpOIEHTHI. BeIpakeHre OTHOIICHUSIBEJIMUUH BIPOLICHTAX.

HonosxcumensnvieuompuyamebHoleUuc1a

[TonoxutenbHbienOTpULIaTENbHBICUKCIA. [ {enbieuncina.Moaynpuucia,
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reoMeTpuyecKassnHTEpIpeTauusIMOayIsTuncia. 1300paxkeHneunceTHakoOpAMHATHO
ANPSAMON. UUCTIOBBIE TPOMEKYTKH.

CpaBuenueuncen. ApupMeTHIecKre 1eHCTBUSACIION0KUTEILHBIMUNOTPUIIATE
JIbHBIMAYHCIIAMH.

[IpssMOyroJIbHAast cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopaumHAaTel TOYKH
HAIUIOCKOCTH, abcumcca u opauHara. lloctpoenume ToYek U Quryp Ha
KOOPJUHATHOUILIOCKOCTH.

bykeennviesvipasicenusn

[TpumeneHneOyKBAIA3aMMCUMATEMATHIECKIXBBIPAKEHUMUTIPEIOKECHU.
CaoiicTBa apudmMeTnyecKux NEUCTBUM. bykBeHHbIE BBIpaKCHUA
WNYHCIIOBBIENIOICTAHOBKHU. byKBEHHBIEPAaBEHCTBA,HAX 07K ICHUEHEN3BECTHONOKOMIIOH
eHTa.PopMyIibl;hOpMYJIBIIEPUMETPANUTIIIOLIAAUIPIMOYT OJIbHUKA, KBAaIpaTa,00 bEM
anapajuienenunenan Kyoa.

Pewenuemexcmosuvix 3aoau

PemenunerekcToBbIx3agauapupmMeTHIecKuMcIiocooom. PereHnenornaeckux
3as1ay.Pemenunesanaunepe0opoMBCEXBO3MOKHBIXBAPUAHTOB.

Pemennesanay,conepkamnx3aBUCUMOCTH,CBA3BIBAOIINX BETUYMHBL: CKOPOC
Tb,BPEMS, PACCTOSHUE;[IEHA, KOJTNYECTBO,CTOMMOCTD; IPOU3BOJUTEITBHOCTD,BPEMSI, 0
0bEMpa0OTHL. ENMHUIIBIN3MEPEHMS :MACCHI,CTOUMOCTH ; PACCTOSHHSI, BPEMEHH,CKOPOC
TH.CBA3BMEXKTYECANHALIAMUN3MEPEHUAKAKION BETUINHBI.

Pemennesanay,cBsI3aHHBIX COTHOIIEHUEM, IIPOIIOPLIMOHAIIBHOCTHIOBEIIMYMH, T
POLIEHTaMU; pEILIEHUEOCHOBHBIX 3a7Ja4HaJPOOUUIIPOLICHTHI.

Onenka u MPUKUJIKA, OKPYTJICHHE
pesynbraTta.CocTaBieHNEOYKBEHHBIXBBIPAXKECHUITIOYCIIOBH
103a]1a4 .

[IpencraBnennenanHbIXCIOMOIBIOTA0 M AKArpaMM. CToI0uaTeie iMarpam
MBI: UTEHUEHU NOCTPOCHUE. UTEHNE KPYTOBBIX JUATPAMM.

Haznaonaazeomempusn
HarnsgueienpeacraBieHusioPpurypaxHarioCKOCTA: TOUKa, IPsIMas, 0 TPE30K,
Iy, yrod, JIOMaHasl, MHOTOYTOJIbHUK, YETHIPEXYTOJbHUK,

TPEYTOJIBHUK,0KPYKHOCTh,KPYT.

B3anMHOEpacnonoKeHNeIBYXIIPAMBIXHAIIIIOCKOCTH, [TapaJuIeNIbHBIETIPSIMBIE,
IIEpPIICHIUKYJIApHbIETIpsAMBIE. I3MepeHnepacCTOSTHUI : MEXK Y IBYMATOUYKAMHU,0TTOUK
W10 TIPSMOM;JJIMHAMAPIIPYTa HAKBAIPATHOMCETKE.

M3MepeHnennocTpoeHNeyIIIOBCIIOMOIIBIOTPAaHCIIOPTUPA. BUIBITPEYyrobHUK
OB:0CTPOYTOJIbHBIN,TPSIMOYTOJIbHBIN, TYTIOYT OJIbHBIN;paBHOOEAPEHHBIN,PABHOCTOP
OHHUN. YeTBIPEX YT OJIbHUK, [IPUMEPBIYETHIPEX YT OJIBHUKOB. [IpsitMOYyTOJIBHUK,
KBaJpar: MCIIOJIb30BaHNE CBOWCTB
CTOPOH,YTJIOB,quaronanei. zoopaxkeHnereome TpudecKux purypHaHeTIMHOBaHHON
OyMarecucnoyib30BaHUEMIUPKYJISL,JIMHEUKH, YToJIbHUKA, TpancniopTupa.lloctpoenu
siHa KJIeT4aToi Oymare.

[TepumerpmHoroyrosnsauka.l lonsTuerionaan@urypsbl;eIMHALBIN3MEPEHUS
wiomaan.  [lpubmmxénnoe  w3Mmepenwe  1wom@aan  ¢uryp, B TOM
yuciieHakBapaTHoiceTke. [ [pubmkéHHOoen3MepeHn e AITMHBIOKPYKHOCTH, IIJI0LIA/]
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KpyTa.
CummMmeTrpus:  LIEHTpalibHasi, oOceBasg U  3€pKalibHasi  CUMMETPHUH.

[TocTpoeHnecMMMETPUYHBIX (QUTYP.
HarnsinaelienpeacTaBlieHUsIoNpoCTPaHCTBEHHBIX QUTYpaX MapauiesIenuIe 1, K

y0,npu3ma,niupaMuia, KOHyC, IIIHHIp, apuchepa. Mzoopakenue

poCTpaHCTBEHHBIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB,IIUIMHIpA U

KOHYCa. Co3nanue Mojienei POCTPAHCTBEHHBIX uryp (u3
OyMaru,mpoBOJIOKH, TUTACTHIIUHAH JP. ).
[Tonsitue 00BEMa; €IMHULIBI U3MEpEHUs o0BEMa. O6béM

OpsSAMOYToJbHOTONlapaienenunena, kyoa.

MnaHupyeMblie npeaMeTHble pe3ysibTaTbl 0OCBOEHUSA
pa6bouennporpamMmmbl kypca(norogamobyueHus)

OcBoenue yueOHOro kypca «Marematuka» B 5—0 Kiaccax OCHOBHOM
HIKOJBIOJDKHO ~ OOecrieurBaTh  JOCTMKEHUE  CIENYIOIUX  MPEeIMETHBIX
00pa3oBaTeIbHBIXPE3YIbTATOB:

5 kiace

Yucnauevluucienus

[ToHMMaTHUIIPaBUIBLHOYIIOTPEOIATHTEPMUHBL,CBSI3aHHBIECHATYPaJIbHBIMUYH
CJIAMH,00bIKHOBEHHBIMUUAECITUYHBIMU JPOOSMHU.

CpaBHUBaTBUYTIOPSAA0YNBATHHATYPAIBHBICUUCIIA,CPABHUBATHBIIPOCTEUIIINX
cllydasix OOBIKHOBEHHBIEAPOOU,AECATUYHBIEAPOOH.

COOTHOCUTBTOUYKYHAKOOPAMHATHON (YU CIOBON )IPSIMONCCOOTBETCTBYIOIIUM
el YUCIIOM " nU300paxkaTh HaTypabHbIC qucia TOYKaMU
HAKOOPIMHATHOMN (YUCIIOBOI) IPSMOH.

BrinmonHasThapupMeTHIECKUEIeHCTBUACHATYPAIbHBIMUYUCIIAMH,COOBIKHOBE
HHBIMUIPOOSIMUBIIPOCTEUIIUXCITYHASX.

BrITTOTHSTE MIPOBEPKY, IPUKUIKY pe3ynbTaTa

BbIUKCIIeHU. OKpyTIISThbHATYpaTbHBICUHCTIA.

Pewienuemexcmosuvix 3a0au

PemarbrekcToBbIe3aAaunapuPpMETHUECKUMCIIOCOOOMHUCTIOMOIIBIOOPTaHU30
BaHHOTOKOHEUHOTOIepe0opaBCEeXBO3MOKHBIX BAPUAHTOB.

PemaTp3anauu,conepxaiine3aBuCUMOCTH,CBA3bIBAIOIIMEBETNYMHBI: CKOPOCT
b,BPEMS, PACCTOSIHUE;1IEHA, KOJIMYECTBO,CTOUMOCTb.

Hcnonp30BaThKpaTKUE3anUCH,CXEMbI, TA0IHIIB,0003HAaUHUATIPUPEIICHUH3a
nad.

[To1630BaTHCAOCHOBHBIMUE IMHUIIAMUU3MEPEHHU S : [ICHBI,MACChI; PACCTOSHHUS,
BPEMEHU,CKOPOCTH; BBIPAXKaThOIHUEIMHULIBIBETUUMHBIYEPE3APYTHE.

W3BnekaTh, aHaIM3UpPOBATh, OLEHUBATH MH(GOPMAIUIO, MPEACTABICHHYIO
BTa0IMIIEe,HACTOIOYAaTOHANAr paMMe, UHTEPIPETUPOBATHITPEICTABIICHHBIEJAHHBIC, U
CI0JIb30BaThJAaHHBICTIPUPEILICHUN3aAAY.

Haznaonaazeomempusn
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[Tonb30BaThCs TEOMETPUUECKUMHU MOHSTUSAMM: TOYKa, IpsiMasi, OTPE3OK,
Jy4,yr0J,MHOI'OYTOJIbHUK, OKPYKHOCTb,KpYT.

[TpuBOIUTHIPUMEPBIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOINX POPMYH3yUeH
HBIX T€OMETPUICCKUXPUTYD.

Hcnonb30BaTh TEPMUHOJOTHUIO, CBSI3AHHYIO C YIVIAMH: BEpLIMHA CTOPOHA;
CMHOT'OYTOJIbHUKAaMU: YT OJI,BEPIIMHA,CTOPOHA, TUAr OHAJIb; COKPYKHOCTBIO: PaINyC, T
UaMeTp,LEHTP.

N300paxaTbi3ydyeHHBIETEOMETPUUECKUEPUTYpbIHAHETMHOBAHHOMUKIIETYAT
ol OyMare ¢ MOMOIIBIO HUPKYJISA U JTUHEHKHU (MpU HATUIUH
BO3MOKHOCTH ). HaXO U THITTMHBIOTPE3KOBHETIOCPEICTBEHHBIMU3MEPEHUEM CITIOMOI]

BIOJIMHENKHU,CTPOUTHOTPE3KN3aJaHHONU IIMHBL; CTPOUTHOKPY>KHOCTH3aJaHHOTO
paauyca(IpUHATUINHUBO3MOKHOCTH).

Hcnonp3oBaTh CBOMCTBACTOPOH UYTJIOBIPSIMOYT OJIbHUKA,KBApaTa
JUISTUXTIOCTPOEHHUSI, BBIYUCICHUATUIOAAN UIIEPUMETPA.

BbruncnsatenepuMeTpuILIonaabKBapara, ipsiMoyTrolbHUKA, PUTYP,COCTABIIE
HHBIXA3IPSIMOYTOJIbHUKOB,BTOMUHKCIE(PUTYP,N300paKEHHBIXHAKIIETYaTOHOyMare.

[lonb30BaThCA  OCHOBHBIMM ~ METPHUUYECKHUMH  €AWUHHUIAMU  U3MEpPEHUS
JUTMHBLIIOIIAH; BEIPA)KaThbOAHUEIUHUIIBI BETUUMHBIYEPE3PYTHE.

Pacno3naBaTenapaienenunen,Ky0,ucrosib30BaThbTEPMUHOJIOT U0 BEPIIMHA,
pedporpaHb,u3MEPEHUS; HaX0JUThU3MEPEHUANapasUIeeuIe1a,Kyoa.

Boruncnsate00bEMKy0a, mapaiyiesienune1arno3a1aHHbIMU3MEPEHUSAM, 10JTb
30BaThCACAMHUIIAMU U3MEPEHUS 00bEMA.

PemaTpHecn0KHBIE33JaYMHAN3MEPEHUET€OMETPUYECKUXBEIMYMHBIIPAKT
MYECKUX CUTYalUUsAX(MPUHAIUYUN BO3MOKHOCTH).

6 xiacc

Yucnaueviuucnenus

3HaTh U NMOHMMAaTb TEPMHHBI, CBS3aHHBIE C PA3JIMYHBIMUA BHUIAMU YHCEIN
MCIIOCO0AMUUX3AMKUCH,TIEPEXOIUTH(ECIUITOBO3MOKHO ) OTOAHOU(POPMBIZAIUCUYUC
JAKAPYTOH.

CpaBHUBaTh U yHOPSAAOYMBATH IIEJIbIE€ YHUCJIA, OOBIKHOBEHHBIE W
NEeCATUYHBIEIPOOU,CPAaBHUBATHUNCIA0ITHOTO UPA3HBIX3HAKOB.

BbInonHATE,COYeTasTy CTHBIEUTTCbMEHHBICTTPUEMBL, apU(PMETUYECKUEICHCTB
USICHATYpaJIbHbIMUHLIETBIMUY M CITAMU,00bIKHOBEHHBIMUU ECITHYHBIMUIPOOSIMU, T
OJIOXKUTEIIbHBIMAMOTPULIATEIbHBIMU YU CIIAMH.

BrIunciaTh3Ha4€HU YU CIIOBBIX BBIPAYKEHUN, BBITIOJIHATBIIPUKUIKYUOLICHKYPE
3yJIbTaTaBbIYUCICHU; BBIOIHATHIIPEOOPA30BaHUIYUCIOBBIXBHIPAXKEHUHHAOCHOBE
CBOMCTBapU(METUYECKUX ICHCTBUH.

COOTHOCUTHPTOYKYHAKOOPAMHATHOUIIPSAMOMCCOOTBETCTBYOIIUMENYMCIIOMHU
M300paKaThbuMCIATOYKAMUHAKOOPIUHATHOUIPAMOM, HAXOTUTEMOAYIbYMCIIA.

COOTHOCHTBTOUYKHBIPAMOYTOJIbHOMCUCTEMEKOOPAMHATCKOOPAMHATAMU
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TOMUTOYKH.

OxpyrnarTh  Lenable  4Yucia W JECATUYHBIE  JpoOH,  HAXOIUTh
MPUOIMKEHUSIUUCEN.

YucnoevleudyKkeeHHblEGBIPAIHCEHUA

[lonumaTe ¥ ynoTpeOdATH TEPMUHBI, CBSI3AHHBIE C 3AIUCBIO CTENEHU
YHUCIa,HAXOIHUTh KBaJpar U KyOuHucia,
BBIYHCIIATH3HAYEHUSTYMCIIOBBIXBBIPAKEHUI,COIEPHKAIINX CTEIECHU.

[Tonb3oBaThCAd MpU3HAKAMH JACIHMMOCTH, pPAacKJIaAblBaTh HaTypajbHBIE
YU CJIAHATIPOCTHIE MHOKHUTEIIH.

[Tonb30oBaThCAMACIITA0OM,COCTABIIATHIIPOTIOPIUUUOTHOILIEHUS.

Hcnonp3oBath  OykBel  ansi  00O3HAUEHHMs]  4YMCeN  MpPU  3alHcCU
MaTEMaTUYECKUXBBIPAKEHHUM, COCTaBIIATh OYKBEHHBIC BBIPAKEHUS U (HOPMYIIBI,
HAXOJIUTh
3HaYCHUsI0yKBEHHBIXBbIPAKEHUH,0CYIIECTBIAIHEO0X 0 JUMBIETIOICTAHOBKUHUIIPEOD
pa30oBaHMIL.

HaxoIuTbHEN3BECTHBIN KOMIIOHEHTPABEHCTBA.

Pewenuemexcmoguix 3a0au

PemrarbMHOTrOI11ar0BBIETEKCTOBBIE3a]auNapU(PMETHIECKUMCITIOCOOOM.

PemaTp3anaun,cBA3aHHBIECOTHOIIEHUEM, IPONIOPLHOHATBHOCTHIOBEINYHH, IT
POLIEHTaMU; peIIaTbTPUOCHOBHbBIE3aJaUNHAJPOOUUIIPOLICHTHI.

PemaTe3anauu,conepxaine3aBUCHMOCTH,CBA3bIBAIOIIMEBEINYMHBL: CKOPOCT
b,BPEMSI,paCCTOSHUE,[IEHA, KOJINYECTBO,CTOUMOCTb;IPOU3BOIUTEIBHOCTh,BPEMSI, 00
BEMapadOTHI,UCIOb3YsAapU(PMETHUECKUEACHCTBUS, OLICHKY, IPUKUAKY;10JIb30BATh
CSICIMHUIAMUU3MEPEHHUSICOOTBETCTBYIOIINX BEIUYHH.

CocTaBnsaTb0yKBEHHBIEBBIPAXKEHUATIOYCIOBUIO3/1a4H.

N3BnekaTbuH(pOpMaIuio, IpeCTaBICHHYIOBTA0IHNIIAX, HATUHEHHOM, cTOI04a
TOMWJIMKPYTOBOMIMarpaMMax, MHTEPIPETUPOBATHIIPEICTABIICHHbIETAHHBIE; UCIIONb
30BaTh/IaHHBICIPUPELICHUY 33/1a4.

[IpencraBnate HHPOPMAIMIO C TMOMOIIBIO  TaOJUI, JIMHEWHOM U
CTOJIOUATONIUATPAMM.

Haznaonaazeomempusn

[IpuBOIUTHIPUMEPHIOOBEKTOBOKPY KAIOIIETOMUPA, UMEIOIINX POPMYH3yUCH
HBIXT€OMETPUUECKUXIUIOCKUXUTTPOCTPAHCTBEHHBIX DUTY P, IPUMEPBIPABHBIX u
CUMMETPUYHBIXUTYD.

N300paxkaTh ¢ TMOMOIIBIO IUPKYJSL, JUHEHKH, TPaHCIOPTHpPA
HAaHEJIMHOBAHHOU H KJeT4aTol Oymare HW3y4eHHBIE
IJIOCKUE reoOMeTpUYECKUEePUTYpHl U KOH(DUTYpALTUH,
CUMMeETpUYHbIE GUTYPHI (MIPU HATMYUK BO3MOKHOCTH).ITonb30BaTbes
r€OMETPUYECKUMU MTOHATHUSIMU: PaBEHCTBO
buryp,cumMmMeTpus; UCIIOJIB30BaTh  TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CUMMETpPUEHN: OChb
CUMMETPHUU,LIEHTPCUMMETPHH.
HaxoanTeBeIMUNHBIYTIIOBU3MEPEHUEMCIIOMOIIBIOTPAHCIIOPTHPA,CTPOUTH
YIUIBI 3aJJaHHOW BEJIMYMHBI, I0JIb30BAThCS MPU PELICHUU 3a4a4 I'pagyCHOMMEPOU
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yraoB  (IpM  HAJMYUU  BO3MOXKHOCTH);  paclo3HaBaThb Ha  yepTexkax
OCTPBIN,IPSAMOM,PA3BEPHYTHIMU TYTION YIJIbI.
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BbluncnsaThAIMHYI0MaHON, IEPUMETPMHOT OYTOJIbHUKA, 101b30BATHCACIUHA
aMUK3MEPEHUSIIJTMHBI, BBIPAXKAThOIHUEIUHULIBIN3MEPEHUS ITTUHBIUEPE3IPYTHE.

HaxoauTp,ucnons3ysauepTéXHBIENHCTPYMEHTHI, PACCTOSTHUS : MEXK Y IBYMSITO
YKaMU,0TTOYKHU IO PSIMOM, ITTUHYITYTH HAaKBaJAPAaTHOMN CETKE.

Boruncnsareiuionaabpuryp,cocTaBlI€HHBIXU3PSIMOYTOJIbHUKOB,HCTIOIB30Ba
Thpa30MEeHUEHANIPSMOYTOJIbHUKU, HApaBHBIE(PUTYPBL, JOCTPANBAHUEIONTPSIMOYTOJIb
HUKA;10JIb30BaThCIOCHOBHBIMUETMHULIAMUU3MEPEHUSATIIONIAIN;; BEIPAXKATHOJHUE T
MHULBIN3MEPEHUATIIOMAINnYEPE3APYTHE.

Pacro3naBath Ha MOAENAX W  HU300pOXKEHUSIX MHPAMHUIY, KOHYC,
UJIMH/P,UCII0IB30BATETEPMUHOJIOTHIO: BEPIITHA,peOPO,IPaHb,0CHOBAHUE, PA3BEPT
Ka.

N300pakath Ha KJIETYATOH Oymare MpsSIMOYTOJBHBIA IMapajuIeIeuIe]
(IpUHATMYUUBO3MOKHOCTH).

Beruucnate 00bEM  HPSAMOYrOJIBHOIO — Napauienenunena,  Kyoa,
M0JIb30BaThCO0CHOBHBIMUE IMHUIIAMUU3MEPECHUS00bEMA; BBIPAKATHO THUETUHULIBI
u3MepeHusI00bEMa uepe3apyrue.

Pemiath HecnoXHBIE 3aJayd HAa HAXOXKIECHHUE T€OMETPUYECKUX BEJIWYUH
BIIPAKTUYECKUX CUTYAILUSX.
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TeMaTn4yecKoeIIaHNPOBAHNEY4eOHOTOKYpPCca(MmoroaaMmo0y4eHms)
Kjaacc (HemeHeel704)

Ha3Banuepa3sne
Ja
OcHoBHOecO/1ep:KaHue OCHOBHBIEBUABIAEATEIbHOCTHOOYYAIOIIUX CSI
(TembI)Kypca
(unciioyacon)
Harypaasnbie |[lecatnynas UnTaTh,3aNMCHIBATH,CPABHUBATHHATYPATHHBICUHCIIA; IPEIIAraTbHOOCYKAATHCIOCOOBI YT
ymcJa. CHUCTEMa |OpSOYMBAHUS YHUCEIL.
JlefiCTBUSICHATY |[CYMCIICHHS. Psin . .
M300paxkaTbKOOPAMHATHYIO IPAMYIO,0TMeYaThYHCIATOYKaMUHAKOOPIMHATHONIIPSIMOH,
PaJbHBIMUYMCI [HaTypalibHbIXuuces. HaTypaib
o HAXOIMTHKOOPIUHATHITOUKH.
amu Hb1psia.Yucno 0.
(43) HarypanbHbre M cc1e10BaThCBOMCTBAHATYPAIBHOrOPs A, 9uceOn 1 IPHCIOKEHUMHYMHOKEHHH.

Y1 CIaHaKOOPANHATHONIPSAMO
11.CpaBHEHUE,0KPYTJIICHUEHAT
ypaJIbHBIX YHCEI.

Apudmernueckue aeicTBus
CHaTypaJbHbIMUUNCIaMU.CBO
VICTBaHYJIAIIPUCIOKEHUUTYMH
0KEHHU,CBOMCTBACAMHULIBIID
NYMHO>KCHHH.
[lepemecTuTenbHOE

u
COUYETaTEIbHOECBOMCTBACIION
CHUSUYMHOXKECHUS, pAcIIpeien
UTEIIbHOE
CBOMCTBOYMHOKEHHS.

HGJ'II/ITGJ'II/II/IKpaTHI)IeLII/ICJ'Ia,

M cnoib30BaThIPaBUIIOOKPYTIICHUSHATYPATbHBIXYHCE.

BbInoIHATH apnq)Meanecmle JEUCTBUA C HaTypaJbHbIMU YHCJIaMHU, BBIYHCIATD

3HAYEHUSYHCIOBBIXBBIPAXKEHUHCOCKOOKaMUHOE3CKOOOK.

3al'lI/ICLIBaTprOI/I3BGJIGHI/IGBBI/IILGCTCHCHI/I,‘{I/lTaTbCTeHeHI/I,]/ICl'lOJ'II)3OBaTI)TepMI/IHO.]IOFI/IIO(O
CHOBaHI/IC,HOKEBaTeJIB), BbIYHMCJIATh3HAYEHUSICTCIICHEH.

BbInoTHATHIPUKUIKYHOLEHKY3HAYCHU UM CIIOBBIXBBIPAKECHUM, IPeJIaraTbHIIPUMEHAThI
PHEMBINIPOBEPKUBBIUNCICHU.

I/ICHOJ'Ib30BaTbl'[pI/IBbl'—lI/ICJIeHI/IﬂXHCpCMCCTI/ITCHLHOeI/ICO“ICT&TCJ’IBHOCCBOIZCTB&CJIO)KCHPIH

NYMHOXCEHMSI, pacnpeneuTeabHOe CBOMCTBO YMHOX€EHMS; (popMyInpoOBaTh

I/Il'[pI/IMeHﬂTbl'IpaBI/I.]'laHpCO6p8.3OBaHI/IH‘-II/ICHOBBIXBLIpa)KCHHﬁHaOCHOBCCBOI>'ICTB
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Pa3I0KCHUEUYNCITIAHAMHOXKHUTE
nu. [lenenuecocrarkom.lIpoct
biercocTaBHbleuncina. [ Ipusna
Kujgeaumoctuna?2, 5, 10, 3,9.

CreneHbcHaTYpallbHBIMIIOKA3

aTeieM.
HucioBbIe

BBIPAYKEHUS;
[MOPSIOKICHCTBUM.

Pemenne TEKCTOBBIX 3amad
HaBCE

apupMeTHIECKIE
NN CTBUS, HAIBUKECHUEUTIOKY
KA

apu(pMeTHIECKUXICHCTBUH.

I/ICC.]'IeI[OBaT]:‘-II/ICHOBBIGSaKOHOMepHOCTI/I,Bbl[[B]/Il"aTI)I/I060CHOBbIBaTbF]/IlIOTe3I>I,(l)OpMyJII/Ip

0oBaThb 0606memm u BbIBO/1bI HpOBGI{éHHOI‘O

HNCCIICJOBAaHUA. (I)OpMy.]'II/IpOBaTb()l'[peneJ’[eHHﬂHeHI/ITeHHI/IKpaTHOI‘O,Ha3LIBaTbI[eJII/ITeJII/II/IKpa

o pe3ynbTaTam
THBICUKCIIA;PACIO3HABATIIPOCTHICUCOCTABHBICUNCIIA; (hOPMYJIMPOBATHUIIPUMEHATHIIPU3HA
KHUJIeTuMocThHa2,3,5,9,10; npuMeHATHAJIr0pUTMPA3JI0KEHUI YN CIAHANPOCTHIEMHOKUTEIIN; H
axXoAHUTh OCTATKH OTACIICHUS HHEIIOJHOCUACTHOEC.

Pacno3naBarthb UCTUHHBIC nu JIOKHBIC BBICKa3bIBaHU A ) HaTypaJlbHBIX qyuciax,
IIpI/IBOIIPlTI)IIpI/IMepblI/IKOHTpl'IpI/IMepLI,CTp0I/ITLBbICKa3bIBaHI/IHI/IOTpI/ILIaHI/ISIBLICKaSLIBaHI/Iﬁ

OCBOﬁCTBaXHaTypaJIbHBIX YHUCCII.

KOHCprHpOBaTLMaTEMaTI/I‘leCKHerEIIJIO)KEHI/IHCHOMOIJ_[BIOCBH?»OK«I/I»,((I/IJ'II/I»,
«CCJIH...,TO...».

PemaTbTeKkcTOBBIC331a4HaPU(METHICCKUMCIIOCOOOM, HCT0JIB30BATH3aBHCHMOCTHMEXKTY
BeJMYMHAMU  (CKOPOCTH, CTOMMOCTh U
1p.):aHAJIM3MPOBATh M OCMBICAMBATBH TEKCT 3a1aud, nepeGopMyJHPOBATH YCIOBHE,

]/I3BJ'IeKaTbHeO6XOI[I/IMI>Ie)IaHHI>IG,yCTal—[aB.]'lI/lBaTBSaBI/ICI/IMOCTI/IMe)KI[YBGJ'II/I‘II/IHaMI/I,CTpOHTb

BpeMs, pacCTOAHUC, ICHa, KOJIM4YECTBO,

JTOrMYECKYIOLENOUKYPACCYKICHHUH.

MopennpoBaTtb XOJ PELICHHUS TaOIHIIBI.

[IpuBoANTH,pa3dupPaTh,0lleHUBATHPA3TNYHBIEPEIICHHS,3aTUCUPEIIEHUITEKCTOBBIX3a,1a4.

3aayu  C TIIOMOIIBbKO PUCYHKA, CXCMBbI,

KpuTnyeckn oOneHMBATh IIOJIyYEHHBI pE3yiabTaT, OCYIIECTBJIATH CaMOKOHTpOIIb,

MIPOBEPAAOTBETHACOOTBETCTBUCYCIIOBUIO, HAXOAUTD OIINOKMU.

Pemarb3agauncrnomolniponepe0opaBcexBO3MOKHBIXBAPUAHTOB. SHAKOMUTHCSICMCTOPH el
pa3BUTHs apuPMETHUKN
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Harasipnasireome
Tpust.Jlunun

HA
miockocTu(124)

Touxa,
nyd.JIomanas.

npsimMasi,  OTPE30K,
N3mepenne
IMHBIOTPE3KA,

METPUYECKUE
€IMHULBIN3MEPEHUS ITUHBL. O

KPY’KHOCTBUKPYT.

[TpakTrueckas paboTta
«IlocTpoeHuey3opan3zokpyxH

OCTENY.

VYron.IIpsamoit,ocTpelii, Tynoit
151 Pa3BEPHYTHIN
yribl.1I3mMepenne yrios.

[TpakTryeckas pabota

«IlocTpoenueyrios»

Pacno3HaBaThHaUYEPTEKAX,PUCYHKAX,0MMMCHIBATh,ACIIOIB3YSITEPMUHOIOTHIO, TH300PaKaTh
(pu BO3MO>KHOCTH):
TOUKY,IPSIMYI0,0TPE30K, JIY4, yTOJI, JIOMAaHYIO0, OKPY>KHOCTb.

C IIOMOIIBIO qepTémme HHCTPYMCHTOB HaJIN4YHuun

Pacno3HaBaTh,IPUBOAUTHIPHUMEPBIOOHEKTOBPEAILHOTOMUPA, UMEIOLTUX POPMYH3YUEHHBIX
¢buryp,oneHuBaTbUXJINHEHHBIEPA3MEPBHI.

Hcnosb30BaTh JIMHEWKY M TPAaHCHOPTUP KAk HMHCTPYMEHTBI JUIsL IIOCTPOCHHUS H
N3MEPEHUS: H3MEePATh UINHYOTPE3Ka, BETMUNHYYIJIA; CTPOMTHOTPE30K3a1aHHONIJINHBL, YT 01,32
JTaHHOWBEJIMYHUHBI; 0TKJIAABIBATBLIPKYJIEMPABHBICOTPE3KH,CTPOUTHOKPYKHOCTH3aJaHHOTOP
annyca(pUHATNIMUBO3MOKHOCTH ). 300 pakaTh(MPUHAIHYHMHBO3MOKHOCTH)KOH(DUTYpaIi
UT€OMETPHUECKUX (PUTYPH30TPE3KOB,0KPYKHOCTEH, MIX4aCTeHHAHEIMHOBAHHOMHUKIIETIATOROYM

are;Hpe)l.]'laFaTb,OHI/ICBIBaTbI/IOGC}’)R)] aTLCl'[OCOﬁl)l,aJIrOpI/ITMbIHOCTpOGHI/IFI.

Pacno3naBarthp HHM300paxkaTbHA HEJTMHOBaHHONH KJIeT4aToiidymare IPSIMOH,

OCTPBIN, TYIOM,pa3BEPHYTHINYTIIbI; CPABHMBATH YIJIbI (IPU HATMYMMBO3MOXKHOCTH).
BBI4HCIATHITTMHBIOTPE3KOB,JIOMAHBbIX.

HOHI/IMaTbI/II/ICHOJIb30BaTLl'lpI/IpeHIeHI/II/l3a)1a'-l3aBI/ICI/IMOCTI/IMe)K)lye,Z[I/IHI/ILIaMI/IMeTpI/I‘leCKO
MCHCTEMBI MCEp; 3HAKOMUTbCH C CUCTCMaMH MCD;
BblpamaTb,Z[J'II/IHYBpaSJII/I‘lHBIXeI[I/IHI/ILIaXI/I3MepeHI/I}I.I/ICC.TIeIIOBaTBCI)I/IprLII/IKOH(I)I/IpraHI/II/I,I/IC

HEMCTPUYICCKUMU

0JIb3YyALU(POBBIEPECYPCHI
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OO0LIKHOBEHHEIE
napoou

(48u)

J{poOs.IIpaBunsHbICHHETIPABU
TTbHBIE

poou.
OcHoBHOECBOICTBOIPOOH.Cp
aBHEHUEAPOOCH.

Cl0XXCHUENBBIYUTAHUEOOBIKH
OBEHHBIX npobeii.
CwmernanHas

JIpOOBK.
Y MHO)KEHUEHICTICHUEOOBIKHO
BEHHBIX

Jpo0eii;
B3aMMHO-00PaTHBICIPOOH.

PelreHneTeKCTOBBIX3a,/1a4,CO/
ep KaImx

Jpo0u.
OcHOBHBIE3aTaYNHATPOOH.

[TprMeHeHneOyKBAIA3aAMUCUM
ATEMATUYECKUXBBIPAKECHU NI
pEITOKEHU I

MopaeanpoBaTh B Tpaduueckoi, mpeaMeTHOH ¢GopMe, C MOMOIIBI0 KOMITBIOTEpPA TMOHSATHS
MCBOICTBA,CBSI3aHHBIECOOBIKHOBEHHOW JPOObIO.

UuTaThH3aNUCHIBATH,CPABHUBATHOOBIKHOBEHHBICAPOOU, PeIJIaraTh,000CHOBBIBATHHO0OC
YKIATh CIOCOOBIYIIOPSI0YMBAHUS TPOOEH.

MN300paxkaTb0oOBIKHOBEHHBICIPOOUTOYKAMUHAKOOPAMHATHOUIIPSMON ; UCII0JIb30BaTh
KOOPIMHATHYIOMPSMYIOITISICPAaBHEHHSIIPOOEH.

®opMyIHPOBATH,3aMUCHIBATHCIOMOIILI0YKBOCHOBHOECBOHCTBOOOBIKHOBEHHOWAPOOH;
HCIO0JIb30BaTh OCHOBHOE CBOMCTBO OpoOM UIsl COKpamieHus ApoOell W MpuBeneHHUsIPOOH
KHOBOMY3HaMEHATEIO.

[IpeacraBasiTh cMeImaHHYIO Ipo0Ob B BU/E HENPABWIBHOW W BBIACIATH LENYIO YacTh YHCIA
W3HENPaBUIbLHORAPOOU.

BoinosnsaTbapugmMeTnyeckmne1eiicTBUACOOBIKHOBEHHBIMUAPOOSIMY; IPUMEHATHCBOMCTBAA
pUPMETHYECKUX ICHCTBUM TSI palliOHANIN3allUY BBIYUCIICHHH.

BbInoIHATL ~ NPUKMAKY M OLEHKYpe3yJbTaTa  BBIYMCICHMI;Npenjarate M

NPUMEHATHIPUEMBINTPOBEPKHBBIYNCIICHHI.

IIpoBoauTh Mcciae10BaHUsI CBOMCTB JpoOel, ONMUpasCh Ha YHCIOBBIE JKCIIEPUMEHTHI (B
TOMYHCIIECTIOMOIIBIO KOMIIBIOTEPA).

PaCl'[O3HaBaTbI/ICTI/IHHBICI/I.HO)KHBICBLICKa3BIBaHI/I}IOIIpO6}IX,l'[pI/IBOZ[I/ITbleI/IMepLII/IKOHTpHpI/I
MepBI,CTp0I/ITLBI)ICK33l)lBaHP[SII/IOTpI/IHaHI/ISIBBICKaSBIBaHI/II\/'I.

PemiaTh TEKCTOBBIE 3a/auu, colepiKaliue IpoOHBIE JaHHBIC, W 3aJa4d Ha HAXOXJEHUE
YACTUIIEIOTOUIIETIOTOTIOETOYACTH; BBIABJIATBUX CXOACTBAMPAZTHYMS.

MopenupoBaThX0JpEICHHUI3a a4l CITIOMOIIBIOPUCYHKA, CXEMBbI, Ta0IHIIBI.
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[IpuBoaNTH,pa3dupPaTh,0lleHUBATHPATNYHBICPEIICHH S, 3aTMCUPEIIICHUITEKCTOBBIX3a/1a4.

KpurHiecknoneHnBaTbI10J1yY€HHBIMPE3yJIbTaT,0CyIIECTBIATECAMOKOHTPOIb, IPOBEPSISIOTBETH
ACOOTBETCTBHEYCIIOBHIO,HAXOAUTH OLIMOKH.

3HAKOMUTBCSCUCTOPH elipa3BUTUAAPUPMETHKU

Harasipnasireome
Tpus. MHOIOYroJa
bHUKH(104)

MHOTroyroiabHUKU. YeThIp
€XyTOJIbHUK,IPSAMOYTOJTb
HUK,KBaIparT.

[IpakTuueckas paborta
«[TocTpoeHnenpsMOyroabHUK

a

C3a/1aHHBIMU
CTOPOHaMU
HaHEJIMHOBAaHHO
lioymare».
TpeyroiabHUK.

[Imomann u
MIEPUMETPIPAM
OYT'OJIbHHUKA
MMHOTI'OYTOJIbH
KOB,COCTaBJICHHBIX
U3NPSAMOYTOJIbH
VKOB,CIMHULIBIN3MEPEHUS
mowmanu.llepu

MCTPMHOI'OYT'OJIbHHUKA

OHI/ICBIBaTB, HCIIOJIb3YA TCPMUHOJIOTHUIO, H306pa)I(aTI) C IIOMOIIBIO I‘IepTé}KHI:IX

MHCTPYMEHTOBUOTPYKH,MOIEIUPOBATEN30yMaruMHOTOYT OJIbHUKHU (TIPUHATMYUHUBO3MOKHOCTH

).

[IprBOAUTHEIIPUMEPBIOOBEKTOBPEATEHOTOMUPA, UMEIOIIUX (P OPMYMHOTOYTOJIEHUKA, IPSMOYTOJT
bHUKA, KBaJpaTa, TPEyroJIbHUKA, OLICHUBATH UX JIMHEWHBIE pa3Mepbl. BeluuciATh:mepumeTp
TPEYrOJIbHUKA, IIPIMOYIOJIbHUKA, MHOTOYI'OJIBHUKA; [IJIOIIA/(b [IPAMOYTOJIbHUKA,KBAAPAaTa.

WN300paxkaThb OCTPOYroJIbHBIE, MPSMOYIOJbHBIE W TYHNOYIOJbHBIE TPEYrOJIbHUKU (IIpH

HaJTUYMUBO3MOXKHOCTH).

CrpouTh Ha HEJIWHOBAaHHOW W KJIeT4aroll Oymare KBajapaT M MPSAMOYIOJIbHHK C
3aJaHHBIMMJUIMHAMH CTOPOH (NMpH HalIW4YMM BO3MOXHOCTH). MccnenoBarte cBOHCTBa
[PSIMOYTOJIbHUKA,KBaIpaTayTEMIKCIIEPUMEHTA, HaOJII0 ACHU S, U3MEPEH U, MO IeTTUPOBAHUS;CP

aBHI/IBaTLCBOﬁCTBaKBaﬂpaTaH MpsAMOYT'OJIbHHKA.

KoncTpynpoBarbMaTeMaTH4ecKHeNpeA0KeHUsICIIOMOIIBIOCBSI30K «HEKOTOPBII,
«11000i1». Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O MHOTOYTOJbHHKAX,
NPUBOIMTHIPUMEPBINKOHTPIPUMEDHI.

I/ICCJIeIlOBaTl)3aBI/ICI/IMOCTbHJ'IOHla)II/IKBa,ZIpaTaOT,ZIJ'II/IHI)IeFOCTOpOHI)I.

Hcnoab30BaTh CBOMCTBA KBAaJgPAaTHOW CETKU Ui TOCTPOEHUS (Uryp;
PSIMOYTOJIbHUKHAKBAIPATHL TPEYTOJIBHUKH; COCTABJIATH(PUTYPHIN3KBAIPATOBH

pa3ouBaThb
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MPSIMOYTOJIbHUKOBHUHAX OIUThUXIIIIOIIA/Ib,pa30MBATh(OUTyPBIHATIPSIMOYT OJIbHUKUUKBAIPATHIN
HaXOUTHHX IUIOMIA/Ib.

Bblpa)l(aTb BCIIMYMHY IUIOMIAAW B PAa3/IMYHBIX CAUHHLIAX H3MCPCHUA MCTpH‘lGCKOﬁ
CUCTEMBIMECP, IOHUMATBUHUCIIOJIB30BATb3ABUCUMOCTUMCKAYMCTPHUICCKUMUCINHUITAMUN3ME
PCHUAIIIIOMIAaH.

3HAKOMUTBCSICIIPUMEPAMHITPUM eHeHUSITUIONIAIMUIIEPUMETPABIPAKTHICCKUXCUTYAITHSX.
Pemarn3agaun u3 peanbHOM npeaiaraTb " 00Cy:KIaTh
Pa3IHYHBIECTIOCOOBIPCIICHHUS 3a/1a4

JKU3HU,

JlecaTHUHBIE
Apoou

(384)

[ecsatnunaszanuceapooein.Cp
ABHCHUC

ACCATUYHBIX
pOOCii.

JleiicTBHUsCAECATUIHBIMUIAPOO
SIMHU.

Oxkpyrnenue
NEeCATUYHBIX TPOOEH.

PerenneTeKCcTOBLIX3a/1a4,CO/T
epKalnx

poou.
OcCHOBHBIE33TAYNHATPOOH

[IpencTaBasAThACCITHIHYIOIPOOLBBHICOOBIKHOBEHHOW, YN TATHH3AMUCHIBATH,CPABHUBATH]]
€CATUYHBIEIPOOU, TPEAJIAraTh,000CHOBLIBATHH00CYKAATHCIOCOOBIYIOPS A0OYNBAHUSICCITH
YHBIXIPOOEH.

M300paskaTbaecaTHIHBICAPOONTOUYKAMIHAKOOPAMHATHOHIIPSMOI.

BoIABAATbCXOACTBA W pa3iMyuMs  0OpaBWil  apuMETHUECKUX  JEHCTBHM  C

HATYpaJIbHBIMUYIUCIIAMUU NJCCATUIHBIMU ,I[pO6§IMI/I, OOBSACHATHUX.

BbinosiHATL  apumeTHueckue  JCHCTBUS  CAECATUYHBIMU  JPOOSIMH;  BBINOJIHSATH

NMPUKUAKYHOLEHKY PE3yJIbTaTaBbIYUCICHUN.
[IpumeHnsiThCBOMCTBaaApUPMETHUECKUX JCHCTBUMIISIpAlinOHAIN3ALIUUBBIYMCIICHU .

[IpuMeHATHNIPABUIOOKPYIJIeHUs IeCATUIHBIX Ipo0eii. IIpoBoauTHHCC/IE10BAHUSCBOICTB

NECATUYHBIX  JIpOOeH, qUCJI€  CIIOMOIIBIO

KOMHI)IOTepa),BI)I)IBI/IFaTbFI/IHOTe3blI/IHpI/IBO)II/ITI)I/IXO6OCHOBaHI/IH.

OIMUPasACbHAYMCIIOBBICOKCIICPUMCHTDI (BTOM

Pacno3HaBaThbUCTHUHHBIEUIOKHBIEBBICKA3bIBAHUSIOAPOOSIX, IPUBOAUTHIPUMEPBINKOHTPIPU
MEPBL,CTPOUTHBbICKA3bIBAHUANOTPULIAHUABBICKA3bIBAHNMN.
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PemaTbTeKCcTOBBIE3a1a4UH,COIEPKAUEIPOOHBICIAaHHBIC, THAHAX 07K ICHIEUACTHIICTIOT OUTIEIIOT
OTIO €rOYaCTH;BhISIBJASTHUX CXOACTBAH Pa3JIHMUMSI.

MoaenupoBaTbX0IpelIeHHUI3a0auM CIIOMOIIBIOPUCYHKA,cXeMbl, Ta0uibl. [IpuBoauTh,pazonp
aTh,0lleHUBATbPA3IMUHbICPEIICHNU S, 3aIUCUPEIICHUHTEKCTOBBIX3a/1au.

OHepl/lp()BaTbI[pO6HBIMI/I‘II/ICHaMI/IBpeaHBHBIX)KI/ISHeHHBIXCI/ITyaHI/IHX.

KpuTHyecKHONEeHUBATHIIONYYCHHBIMPE3YIIBTAT,0CYIIECTBISATECAMOKOHTPOIIB, IPOBEPSISIOTBETH
ACOOTBETCTBUCYCIOBHIO,HAXOIUTh OIIHUOKH.

3HAKOMUTBCSICUCTOPH elipa3BUTHAAPUPMETHKU

Harnsanasreome
Tpus.Tenau
¢urypsoi
BIIPOCTPAHC
TBe(94)

MHuororpanauku.l3o00paxen
HCMHOI'OI'PAaHHUKOB.

Mopnemn
[IPOCTPAHCTBEHHBIXTE.

[IpssMOyTONBHBINIApaIUIEIIEIT

HUIIC],
Ky0.Pa3Bépt
K1 KyOa
unapasiene
numnesaa.
[TpakTryeckas pabora
«Pa3BépTkakyoOay.
O0BEM KyOa,
MPSIMOYTOJIEHOTO
napaJiesenunea

PacnosHaBaTbHAYePTEKRAX,PUCYHKAX,BOKPYKAIOLILIEMMHUPEIPIMOYTOJIbHBIAIIApAILICICIIUIT
€/1,Ky0,MHOTOI'PaHHUKH,0NMMChIBATh,HCII0JIb3ySITEPMHHOJIOTHI0,0lEeHUBATh
JIMHEHHBIEPA3MEPBL.

IIpuBoANTHIPUMEPBIOOHEKTOBPEATIEHOTOMUPA, UMEIOIINX (POPMYMHOT OT paHHUKA, TPSIMOYTOJT
bHOTONapasuieenunena, Kyoa.

N300pakaTbKyOHaKIeTYaTOMOyMare(IpUHATNYMUBO3MOKHOCTH).

I/ICCJ'IeIlOBaTbCBOﬁCTBaKY6a,Hp$[M0yTOJ'ILHOFOHapaJ'IJ'IeJ'IeHI/IHe,Z[a,MHOFOFpaHHI/IKOB,I/ICHOJ'H:By
AMOICIIN.

Pacno3naBath U u3odpaxarb pa3BEPTKU KyOa M mapasuienenurnena. MoaeaupoBaTrh Kyo
unapauieNienunen] u3 Oymaru M MpoYdX MaTepPUAIOB, OOBSCHATH CHOCOO MOJCIUPOBAHUS
(MpUHATTMYUUBO3MOKHOCTH).

Haxoautsb HU3MCPCHUH, BbIYMCIATDH iomanab TTOBCPXHOCTH, 00BEM Ky6€l,

PSMOYTOJIbHOT OTIapaJlIeIeUIIEa; HCCIIeJ0BATh3aBHCHMOCThOOBEMAKYOA0TIIMHBIETOPEOD
a,BbIIBUTATHH 000CHOBBIBATH T'MIIOTE3Y.
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Ha6sro1aTh ¥ NPOBOAUTH AHAJIOTHHM MEXIy NMOHATUSAMM IUIOIIAAN U 00bEMaA, MmepuMeTpa
UIUIONIAINIIOBEPXHOCTU. Paco3HaBaTbCTHHHBIEUIIOKHBIEBBICKA3bIBAHUIOMHOI OTPaHHHKAX,
NPUBOAUTHIIPUMEPBINKOHTPIIPUMEDPHL CTPOUTHBBICKA3BIBAHUANOTPULIAHUABBICKA3bIBAHUN.
Pemarp3afaunnspeabHON KU3HU

IloBTOpEHUE

00001menne(104)

Hu

[ToBTOpEeHME

OCHOBHBIX
[MOHATUH W METOJOB Kypca
Skitacca,00001eHe3HaHT I

Bbl'—II/ICJIﬂTbSHa‘leHHSIBBIpa}I(CHI/Iﬁ,CO,I[Gp)I(aIHI/IXHaTypaJ'II)HBIeLII/ICJ'Ia,O6BIKHOB€HHI)ICI/II[GCHTI/I‘IH
bIeI[p06I/I, BBIIIOJIHATD Hp606pa3OBaHI/IH‘II/IC6H.

Bri0upaTbcnoco6cpaBHEHUSIYNCET, BBIYMCICHUH, IPUMEHATHCBOHCTBAAPHU(PMETHUECKUX ICHCT
BUIUISL pAIIMOHATN3AMN BEIYMCIICHUMN.

OcyHleCTBJ'IHTb CaAMOKOHTPOJb
BbIHOHHH@MBIX,HGﬁCTBHﬁHC&MOHpOBepKypC3YHLTaTaBLI‘lI/ICHeHPlﬁ.

PemaTwauaqumpeanLHofm(mHH,npnMeHﬂTbMaTeMaTuquKne3HaHnﬂnnﬂpemeﬂns{?,aaaqm
I[pyrI/IXy‘Ie6HBIXHpe)IMeTOB.

PemiaTb3a1aunpa3HbIMUCIIOCO0AMHU,CPABHUBATHCIOCOOBIPLIICHUS32/1a9H, BLIONPATHPALIHO
HAJBHBINCIIOCO00
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6 kJjgacc (Hemeneel704)
HasBanuepa
31e1a(TeMbl)
OcHoBHOecO/1ep:KaHuEe OCHOBHBIEBUABIAEATEIbHOCTHOOYYAOIIUXCSI
Kypca(4uciio
4acoB)
HartypaJjbHhble ApudmeTnaeckueIeicTBUsICM |BbInoHAThapupMeTHYecKHeeliCTBUSICMHOTO3HAYHBIMIUHATYPATbHBIMUYUCIIAMU, HAXOUT
qucaa HOTO3HAYHBIMUHATYPAJIBHBIM  [b3HAYEHUSUHCITIOBBIXBBIPAKECHUHCOCKOOKaMUNOE3CKOOOK; BLIYMCISITb3HAYEHU ST
151 BBIPAXKEHHH, COAEpPKAIIUX CTETCHU. BBINOJHATH NPUKHUIKY M OLEHKY 3HAYCHUITUMCIOBBIX
(304) yuciamMu.Uu  [BEIpOKCHHH, NMPUMEHSATH NPUEMBI NpoBepKH pe3ynbTaTa. Hcnoan3oBaTh
CJIOBBIC BBIPQXKCHHUSI, |IPUBbIYUCIEHUSIXIICPEMECTUTELHOCHCOYETATEIbHOECBONCTBACIOKEHUINYMHOKEHUS,pAcIl
MOPSITIOK peNeTUTEeNIbHOECBOWCTBOYMHOKEHUSIOTHOCUTEIHHOCIOKEHUS,CBOMCTBaAPHU(PMETHUECKUX JIEHC
JIICHCTBUM, |[TBHI.
HCII0JIb30BAHUE
ck000k.O
KpYTJIEHUEHATYPATbHBIX YU CEIT
JlenuTenu u KpaTHbIE
YU CJ1a;HanOOJIbIIHIA
o0Imit
nenuTelIbMHAaUMEHbIIIee001IIee
KpaTHOE.
Paznoxenneuncnananpocteie  (MccjienoBaTth  YUCIOBBIE  3aKOHOMEPHOCTH, TMPOBOJUTH  YHCJOBBIE  AKCIIEPUMEHTHI,

MHOXHUTCIIH.
I[CJII/IMOCTLCYMMBII/IHPOI/BBCI[
CHI/IH.I[CJICHI/ICCOCTB.TKOM.

PenrennerexcToBbIX3aMau

BI:IIIBHFﬂTbHOﬁOCHOBLIBaTbFI/IHOTe3LI.

q)OpMyJ'lI/IPOBaTLOHpe)le.]'leHI/Iﬂ)ICJ'II/ITCJI}II/IKpaTHOFO,HaI/I6OJ'ILI_HGFOO6H_ICFOILCJ'II/ITCJIHI/I
HaI/IMeHBI_Hel"OO6H_Iel"0KpaTHOFO,HpOCTOFOI/ICOCTaBHOFO'-H/ICGJ'[;I/ICHOJ’II)SOBaTI)BTI/IHOHHTI/ISIHpI/IpeHI
CHHUHU 3a1a4.

[IpuMeHATHAATrOPUTMBIBBIYUCICHUSIHANO0IBILIET000IET 01CTUTEISIMHANMEHBILIETO
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OOIIETOKPATHOTOIBYX YHCEN, AT OPUTMPA3I0KEHUTIHCIAHATIPOCTHIEMHOKUTEITH.
HccaenoBarbyCcaoBUsICIMMOCTUHA4UO.

HccnenoBarb, o00cy:kaatb, (OpMYyJHMpPOBaTh M O00OCHOBBIBATH BbIBOJA O YETHOCTH
CYMMBLIIPOU3BEICHUS: ABYX YETHBIX UM CEIL,ABYX HEUETHBIXYHCIIC, Y9ETHOTOMHEYETHOIOUNCET.

I/ICCJIeI[OBaTbCBOﬁCTBaI[eJ'II/IMOCTI/ICYMMBII/IHpOI/ISBCIIGHI/ISI‘H/ICGJ'I.

[IpuBOANTHIPUMeEPBIUKCEIC3aJaHHBIMUCBOMCTBAMU, PACTIO3HABATHBEPHbIeMHEBEPHbIEYTB
epKICHUSIOCBONCTBAXYUCEIL, 0N POBEPraThbHEBEPHBICYTBEPIKICHUSCIIOMOIIBIO
KOHTPIIPUMEPOB.

KOHCprI/IpOBaTbMaTEMaTI/I‘leCKI/Iere,IIJIO)KEHI/IHCHOMOIJ_[BI-OCBH?»OK«I/I»,((I/IJ'II/I»,((eC.]'II/I. .., TO...
».

Pemiatb TEKCTOBBIC 3aga4d, BKJIOYAIMUE IIOHATHUA JCIUMOCTH,
apI/I(l)MCTI/ILIeCKI/IMCHOCO6OM,I/ICHOJ'IL3OBaTB Hepe60pBCGXBO3MO)KHLIX BApHUAHTOB.

MopaenupoBaTbX0IpeIICHUA3aJaulCITIOMOLIBIOPUCYHKA, CXEMBbI, TA0IHIIBI.

HpI/IBO,Z[I/ITb,p8361/11)aTb,OIIeHI/IBapraSHI/I‘{HBIepeHIeHI/I}I,3aHI/ICHpemeHHﬁTeKCTOBBIX3aHaq.
Kpnanech OLICHUBATDb HOJ'Iy‘lGHHLIfI pe3yibTar, HaXO0IHuTb OI_HI/I6KI/I,
OCYHICCTBIATbCAMOKOHTPOJIb,ITPOBEPAA OTBET HACOOTBETCTBUCYCIIOBUIO

Harasanas
reoMeTpus.
Ipsimbie

IJIOCKOCTH

(7T9)

Ha

[leprieHAUKyIApHBIE
npsimble. [ lapannensHbienpsm
bIC.

PaccTossHueMeX 1y IByMITOUK
aMH,0TTOUYKHIONPSMOM, ITMHA
[TyTUHAKBAIPATHONCETKE.

PaCH03HaBaTbHa‘{epTC)KaX,pI/ICYHKaXCﬂy‘{aI/IB3aI/IMHOFOpaCHO.IIO)KCHI/I}II[BYXHPHMBIX.

MN300paxkaTbCcnoMobIOYepPTEKHbIXUHCTPYMEHTOBHAHEIMHOBAHHOMHUKIIETYATONOYMare 1B
ernepeceKarIuecsnpsMble, IBENapaiiebHbICIPSIMBbIEC,CTPOUTHIIPAMYIO, IEPIEHANKYISIPHYIOT
AHHOMU.

HpI/IBOJII/ITI)HI)I/IMepLIHapaJ'IJ'IeJ'ILHOCTI/II/IHCpHeHI[I/IKy.]'I}IpHOCTI/IHpHMLIXBHpOCTpaHCTBC.
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[Ipumepsl MPSIMBIX Pacno3HaBatb ~ BMHOTOYTOJIbHUKAaX NEPHEHAUKYISIPHBIE W IMapauiebHbIE CTOPOHBI.
BrpocTpancTB  (M300paskaTbMHOTrOYroJbHUKUCIIAPAIIEIbHBIMU,IEPIICHIUKYIIIPHBIMUCTOPOHAMU.
e
HaxoautbpaccTosTHUEMEK Y IBYMITOYKAMHU,0TTOUKH A0 PSIMON, TTUHY Ty THHAKBAJPATHOMCETK
€, BTOMYHCIICUCIIONB3YS U POBLIEPECYPCHI
Apoou(32 1) OObIKHOBEHHAs CpaBHUBATBbUYNOPSAI0YUBATH JIPOOH,BHIOMPATHCIIOCOOCPABHEHUSIPOOECH.
Jpo0b,0

CHOBHOECBOMCTBOAPOOH,COKP

Jpo0ei.
CpaBHeHue u
YIIOPSIOYMBAHUEAPOOEH.

AlllCHHUC

JlecsiTuuHbIE npodu
UMETPHYUECK

asicucremamep.

[IpeacTaBasATh AeCITHYHBIE TPOOM B BHUJIE€ OOBIKHOBEHHBIX IpOOei U OOBIKHOBEHHBIC B
BUJICCCATUYHBIX, UCI0JIb30BATHIKBUBAJIEHTHbIETIPeICTABIEHUs IPOOHBIX YU CEIPUNXCPAB
HEHUU,IPU BBIYHCICHUSIX.

Apudmernueckue  aercTBus

COOBIKHOBEHHBIMU

NECATUYHBIMUAPOOSIMHU.
OtHomenwne. JlereHneB1aHHO
M

OTHOILICHUH.
Maciitad, ipomopIius.
IlonsTue

MPOLICHTA.
BrrunciieHnenporeHTaoTBeNn
YUHBI M BEJIWYMHBI 110

€EMPOIIEHTY.

PemenneTekcToBRIX3a1a4,CO/T

epIKaImx npodu u

I/ICl'[O.]'Ib3OBaTbI[eCSITI/I‘{HBIGI[pO6I/IHpI/IHpeO6pa3OBaHI/II/IBCHHQHHBMeTqueCKOﬁCI/ICTeMeMep.

BoinosansaTbapugmernyeckue1eiicTBUACOOBIKHOBEHHBIMUUECITHUHBIMUIPOOSMHU.

Bo1uucasaTb3Ha4eHUSBRIPAKEHHH,COIEPIKAINX O0BIKHOBEHHBICUIECATUYHBIEIPOOU, BBITTOTH
ATBIIPEOOPA30BAHUSIPOOEH, BEIOUPATHCIOCO0, IPUMEHATHCBOM CTBAAPU(PMETUUECKUXACHCT
BUI JJISIpAIIMOHATU3AI[MUBBIYUCIICHUM.

CocTaBaSITbOTHOLLICHUSIUIIPOITOPLIMHA, HAXOAUTHOTHOIIIEHUEBEITNYNH, 1€ ThBEIMYNHYBIaHH
OMOTHOHICHI/II/I.HaXOZIl/lTb3KCHepl/lMeHTaJIbHblMlIyTéMOTHOH_ICHI/IGJIJ'[I/IHI)IOKPY)KHOCTI/IK
eénnaMeTpy.

I/IHTepl'lpeTI/IpOBaTbMaCH_ITa6KaI(OTHOI_HCHI/ICBC.HI/ILII/IH,HaXOZ[I/ITbMaCI_HTaGHJ'IaHa,KapTBII/IBBI‘{
HCJIATH paCCTOSAHUA, I/ICHOJ'IBSYHMaCIHTa6.
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O0BACHATH,YTOTAKOCTIPOLICHT, yIIOTPEOIATHOOOPOTHIPEUNCOCTIOBOMKIIPOIICHT.
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[IPOLICHTHI.
[IpaxkTrueckas paborta
«OTHOLIEHUE

JUTUHBI

OKPYKHOCTHUKEEINAMETPY»

BoipamxaTbIponeHTHIBAPOOSXUAPOOMBIPOIIEHTAX ,0THOIICHNEIBYX BETMUNHBIIPOLICHTAX.

BbluMcaATh TPOIEHT OT YWCIa M YUCIO MO ero mporeHTty. Okpyrasth apobu u
MPOLEHTHL, HAXOAUTHIIPUOTNKCHUSIUHUCEN.

PemaTs 3agaum Ha yacTH, MPOLEHTHI, MPOIOPIMM, HA HAXOXKIEHHE ApoOHU (MPOLEHTA)
OTBEJIMYMHBl U BEJIWYMHBI 10 €€ apoOu (IpoueHTy), ApoOu (IIpOoLEHTa), KOTOPbII
COCTaBJII€TOIHABENNUMHAOTApYTroii. IIpuBOANTH,pa30upaTh,0lleHUBATHPA3INYHBIEPEILIEHU
S1,3alMCUPEIIEHNIN TEKCTOBBIX3a/1a4.

N3Baexary uHpOpMAUMI0O U3 TaOIUIl U JUarpamMM, HWHTEPIPETHPOBATH TaOJIMYHBIC
JaHHBIE,OTIPEACTATEHANOO0IbIIIeE HAMMEHbBIIICEU3IPEICTABICHHBIX TaHHBIX

Harasinnas OceBas Pacno3naBaTh Ha 4YepTekax M HM300paXECHUSAX, H300paxKaTh OT pPYKH, CTPOMTHb C
reoMeTpus. CUMMETpPHS. |[IOMOIIBIOMHCTPYMEHTOB GUrypy (OTpE30K, JIOMaHyl0, TPEYrOJbHUK, NPSIMOYTOJbHUK,
Cummetpus LleHTpabHASICHMMETPHSI. OKPY>KHOCTB ),CHMMETPHYHYIOTAHHOHOTHOCUTENIEHOTIPSIMOM, TOUKH(TTPUHATNYHHBO3MOKHOCTH
(69) [locTpoenue
cuMMeTpuuHbix (HaxoauTh mnpumMepsl cuUMMeTpuUu B OKpyXkawoomem Mupe. MoaeaupoBatb u3 Oymaru
buryp. NBEQUTypbl,CUMMETPUYHBICOTHOCUTENILHONIPSIMOM; KOHCTPYHPOBATBI €OMETPUUECKUEKOHPUT
ypaluu, ucroiIb3ysCBOMCTBOCUMMETPUH, BTOMUYHCIIECIIOMOIIBIONU(DPOBBIXPECYPCOB
[IpakTudeckas pabota
(MpUHATMYUUBO3MOXKHOCTH).
«OceBas
HccienoBaTbCBONCTBAaN3yYEHHBIX QUTYP,CBA3aHHBIECCUMMETPUEH, UCIIONB3YSIIKCIIEPUMEHT,H
cuMMeTpus». CHMMETpUsBIT
a0JIr0ICHNE, MOJICTTUPOBAHHUE.
[POCTpaHCTBE
O00CHOBBIBATH,0NPOBEPIraThC MOMOILILIOKOHTPIIPUMEPOBYTBEPIKICHUIOCUMMETPHUUPUTYD
Boipakenust [Ipumenenne  OykB i |Mcnmosib30BaTh OYKBBI Uit 0003HAUSHHS YHCET, TPH 3aITUCH MAaTEeMaTHIECKUX
3arucu YTBEPKICHUIA,COCTABIIATh OYKBEHHBIEBBIPAKEHHSI TOYCIIOBHIO 3a/1a4H.
OyxkBamu(6 4) MaTEeMaTUYECKUX

BBIPAKCHUNUTIPETIOKECHU .
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bykBeHHbBIEBBIPAKEHUSITUUCIT
OBBICIIOJICTAHOBKH.

bykBeHHbIe

paBEHCTBa,
HAaX0KJICHUEHEU3BECTHOTOKO
MIIOHEHTA. DOPMYIIBL.

I/ICC.]'IeZIOBaTLHeCHO)KHBIe‘-II/ICJIOBBIGSaKOHOMepHOCTI/I,I/ICHOJIBSOBaTb6yKBBIHHHI/IX3aHI/ICI/I.
BbI'-lI/ICJISITb'-H/ICJ'IOBO63HaquI/Ie6y1(BeHHOFOBBIpa)KeHI/IHHpI/ISa,I[aHHBIXSHa‘IeHI/IHX6y1(B.

3anucbIBaTh()OPMYJIbI: IEPUMETPAUTLIOIAAUIIPIMOYT OJIbHUKA, KBAIPATa; JIIMHBIOKPYKHOCTH
, TUIOIA/IA KPYyTa; BBIMOJHATH BbIYHCAeHUs 110 3TUM Qopmynam. CocTaBiasiTbGpopmyJibl,
BBIpAXKAIOLIHE BEJIMYMHAMU:

3aBUCHUMOCTH MCKOAY

pacCTOsSIHUE;1EHA,KOJIMYECTBO,CTOUMOCTh;IIPOU3BOANTEILHOCTD,BPEMS,00hEMPAOOTHI; BBITTOTH

CKOpPOCTb, BpeMs,

SATbBBIYHCIICHUAIIO BTHM(l)OpMYJ'IaM.

HaXOI[PITbHGHSBGCTHBIﬁKOMHOHeHTapHQ)MCTHHGCKOFOHGIZCTBHH

Harasanas
reoMeTpus.

Durypsi

Hamiaockoctu(14

1)

HeThIpEXYroJIbHUK, IPUMEPBIY
eTBIPEX YT OJIBHUKOB.

[ IpsAMOYTOJIBHUK,KBAPAT:CBO
HCTBACTOPOH, YTJIOB, JUAr OHAJI
enl.

M3mepenneyrinos. Buasirpeyr
OJIHUKOB.

[IepumerpmHOroyronsHuka.ll
JI01IaIb burypsr.
DopMyIIBIIEpUMETPANILIONIA
TUIPSIMOYTOJIBHUKA.
[TpuOmmxEHHOEM3MEPEHUETLIT
omaan Guryp.

[IpakTrueckas
«Inomanbkpyra»

pabota

N300paxaTbHaHEIMHOBAaHHOWNKIIETYATONOYMarecucoib30BaHUEMYEPTEKHBIXUHCTPYMEHTO
BLIGTI)IpéXyFOHI)HI/IKHC33I[3HHI>IMI/ICBOI>1CTBaMI/IICHapaJUICJ'IBHLIMI/I,HepHeHIII/IKy.HSIpHI)IMI/I,paBHI)I
MHUCTOPOHAMU, ITPSIMBIMUYTIIAMHUUIP.,pAaBHOOEIPEHHBINTPEYTOJIbHUK.
[IpennaraTrbno0CyK1aTbCnocoobl, AATOPUTMBITIOCTPOCHUSI.

HccaenoBath, UCIONB3Ysl HKCHEPUMEHT, HAOIIOACHUE, MOJETUPOBaHHME, CBOMCTBA
NpSIMOYTOJIbHUKA,KBa[paTa,pa30MBaTbHATPEYTOJIbHUKH.

060CHOBbIBaTb,Ol'[pOBepFaTbCHOMOH_ILIOKOHTpHpI/IMepOByTBep)K,Z[eHI/IHOHpHMOYFOHLHI/IKe,KB
aapaTe,pacnmo3HaBaATbBCPHBICMHEBECPHBICYTBEPIKICHUA.

I/I3MepﬂTl) H CTPOUTDH C TOM  4YHUCJIIE B

MHOTOYT'OJIbHUKE,CPABHUBATBYTJIBI; PACO3HABATBOCTPHIE, IPSMBIE, TYIIbIE,pa3BEPHYTHICYTJIIbI

MIOMOUIbI0  TPAHCIOPTUpA  YIJIbl, B
.Pacno3HaBaTh,n300pa:kaThOCTPOYTOJIbHBIHN,IPIMOYTOIBHBIN, TYIIOYTOJIbHBIN, paBHOOEIPEHH

bIi1,paBHOCTOPOHHUI TPEYTOJIbHUKH.

Bbl'-lI/IC.]'IﬂTbHepI/IMCTpMHOFOYFOJ'IBHI/IKa,HJIOIJ.I&,I[LMHOFOYTOHBHI/IKap336HCHI/ICMHaHp}IMOYTOJIB
HI/IKI/I,HapaBHBIe(bI/IprI)I,I/ICl'[O.]'II)3OBaTBMeTqueCKHeele/IHHHBII/ISMepeHI/ISI,HJ'II/IHI)I UIIomIaau.
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N cnosib30BaThbNPUOIMAKEHHOEU3MEPEeHH e TMHUTUIONIAICHHAKIIETYaTOHOyMare, MpuOIKEHH
0EU3MEPEHUEVIMHBIOKPY>KHOCTH, IJIOLIAAN Kpyra

MonoxuTeabnbl |Lensieuncna.Moaynsuncia,re  |[[IpuBOIAHTLIPHMEPBIKCIIONL30BAHUABPEATLHOMKU3HUIIOI0KUTEIBHBIXHOTPHIATEILHBIX YUC
e M [OMETpHYECKASMHTEPIIPETALHS (el
oTpHIATEILHbIE MOJIyJIA.
H300pakaTh Leble YKMCla, IOJ0KUTEIbHBIE W OTPULATENIbHBIE 4YHCIA TOYKAMHU Ha
YK UucnoBBICIIPOMEKYTKH. 3 3
YICIIOBOMITPSAMOM, HCII0JIb30BATHYHCIOBYIONPAMYIO /I CPABHEHUSAUYUCEIL.
(404) [TonoxurenbHble u
IIpUMeHATHIPABUIACPABHEHMS, YIIOPSA09MBATHLE/IBICYHCIIA; HAXOAUTHMOYIbUYHCIIA.
OTpHIIATENbHBIE
MCIA. \@opmyMpOBaTh NPABWJIA BHIUUCICHMS C IOJNOXKHTEIbHBIMH M OTPULATEIbHBIMU
CpaBHeHHE  HONOKHTEIBHBIX YHCIaMU, HAXOAMTh3HAYeHHSIYHCIIOBBIX BBIPAKEHUH,COAEPIKAIMX 1A CTBUACIION0KUTEIBHBIM
MOTPULATCIBHbIX MMOTPULIATEILHBIMU YHCIIAMU.
qucer.
Apudmernueckne  aeiicTBus |LIPHMEHSITHCBOICTBACTIOKEHUANYMHOXEHHUSLIAPEOOPAa30BAHIACYMMHUIIPOU3BEICHHUIT
CIIOJIOKUTEITHHBIMU
HOTpH
[aTeTbHBIMUYNCIIAMH.
PeleHneTeKCTOBbIX3a1au
Mpeacrapiaenne [[IpsMoyronbHascucTeMakoop (O0bACHATHLHHILIIOCTPUPOBATHIOHATHENPIMOYTOIbHONCHCTEMBIKOOPIMHATHAIIIOCKOCTH,
MaHHBIX MHATHAIUIOCKOCTH. KOOpIMHAT  [MCIIOIB30BaTh TEPMHUHOJIOTUIO; CTPOMTH Ha KOOPAMHATHOM ILIOCKOCTH TOYKHM H(UTYPHIIO
BITOYKMHAIIIIOCKOCTH,A0CIHMCCa [3aJaHHBIMKOOPIMHATAM, HAXOAHTHKOOPIMHATHI TOYEK.
(64)

NOpJMHATA.

CronlyarbleMKpyroBbleAarpa
MMBI.

[TpakTrueckast pabota

UuTaThCTOIOUATHICHKPYTOBBICAHAT PAMMBI; HHTEPNIPETHPOBAThIaHHBIC; CTPOUTH
CTOJIOUAThIEIUATPAMMBI.

Hcnoab30BaTh HHPOPMANUIO, TPEACTABICHHYIO B TabIuIax,
PEIIEHUATEKCTOBBIX3a/1a41 3a/1a4M3PEATIbHON JKU3HU

Ha JuarpamMmax Jjisd
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((HOCTpOGHI/IeI[I/IanaMM».

PenieHueTeKcToBbIX3a1a4,Co0e
pAKALUX

JIaHHBIE,
IPEICTaBICHHBICBTAOIUIIaXUH
azuarpaMmmax

Harasignas
reoMeTpusi.

Durypbl

BIIPOCTPAaHCTBE(
94)

[IpsimoyrosbHBITIapasIeIenu
e/,
KyO,mpu3ma,
UpaMuaa,
KOHYC, IMJIHHID,
map u
chepa.M300paxkenn
€MpPOCTPAaHCTBEHHBIX
¢uryp.IIpumeps

Pa3BEPTOKMHOrOrpa
HHUKOB,IIMJINHIPAUKOHYCA.

[IpakTuueckas pabota
«Co3nanne
Mojiejiei

[IPOCTPAHCTBEHHBIX PUTYPY.

[TousTue o00BEMA;

€IMHUIBIN3MEPEHU

i 00BEMa.
OOBEMITPAMOYTOJIH

HOTOTIapaJuIeIenumnena,
Ky0a,hopMyIbI00b

éMa

PacnozHaBaTh Ha 4epTeXkax, pPHUCYHKaX, ONHUCHIBATH NHUPAMUIY, MPU3MY, HIUHAD,
KOHYC,IIIap, M300paxkaTh X OT PyKU, MOAEJIHPOBATH U3 OyMmaru, MmiacTUINHA, IPOBOJIOKA U

1p.(MpY HAJTUYUH BO3MOXKHOCTH).
[IpuBOAMTHIPUMEPBIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOIIUX POPMBIHA3BAHHBIXTEIL.

Ncnoabp30BaTh
TEePMHHOJIOTHI0: BEPIIINHA, PeOPO,I'paHb,0CHOBAHUE, BBICOTA, PAIMYCHIHNAMETP,Pa3BEPTKA.

N3yyaThb, HCIONB3YS SKCIEPUMEHT, HaAOJIOJEHUE, H3MEpPEHUE, MOJEIUPOBAHUE, B TOM
YU CIEKOMIIBIOTEPHOE, NOMMCHIBATHCBOM CTBAHA3BAHHBIXTEN, BBIABIATHCX0ACTBAMPA3IN YN S
:MEXTYIUPAMUAON UIIPU3MON;MEKTYLMUIMHAPOM,KOHYCOMUILIAPOM.

Pacno3naBaTbpa3zBépTKkuUnapaiienenumneaa, kKyoa, ipu3mMbl, TMpaMu/Ibl, KOHYCa, IUIMH]IPA;
KOHCTPYHMPOBAThJaHHBIETEIAN3Pa3BEPTOK,CO3AABATEUXMO/IEIIH.

Co31aBaTbMO/1€JIMITPOCTPAHCTBEHHBIXQUTYP(M30yMaru, POBOJIOKH,INTACTUIIUHAUID. )
H3mepsaTbHAMOAISX: [UTMHBIPEOEPMHOT OTPaHHUKOB, TMaMeTpIIapa.
BoiBoauThdopmyinyobobéManpsaMoyroiabHoronapaiieenunesa.

Boruucasenodopmyiam:o0bEMIPIMOYTroIbHOTrONapalIeenuIea, Kyoa; ucoab30BaTh

CAVHUIIbI HU3MCPCHUA OGBéMa;BBI'{I/ICJIﬂTBOGBéMBI

COCTaBHeHHLIXI/IBKYGOB,HapaJIJICJ'ICHI/IHCIIOB;pe]J_laTb3aZ[a'-II/ICpeaJIBHBIMI/I JaHHBIMH

Tel,
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IMoBTOpeHue,000 |[[loBTOpCHME BoluncasTh 3HAUYCHHS BBIPOKCHUH, COJEPIKAIMX HATypalbHBIC, IENbIC, MMOJIOXKHUTCIbLHBIC
OCHOBHBIX |[MOTPHIIATEIbHBIC  YHCIA, OOBIKHOBEHHBICE M  JICCATHYHBIC  JAPOOHM,  BBINOJHATH
OlIeHne,cucTeMa . o

MOHATUHMMETOIOBKYPCOBSHOK  [MpeoOpa30BaHUSIUNCETNBBIPAKEHUI.
TH3anus(204) 11acCOB,0000IIIEHUENCUCTEMAT

. Br10upaTbcnocodcpaBHEHUSYHNCET, BBIYMCIICHUH,
n3anys 3HAaHUH

NPUMEHSATBHCBOI CTBaapUPMETHUECKUX ACHCTBUNAISIPAIIOHATN3aLU U BBIYUCIICHHH.

Pemate 3aj1a4u u3 peanbHOU JKU3HU, NPUMEHATH MaTeMaTH4ecKHe
3HAHMSAULIPCIICHUA3a0a49N3 IPYTUXIIPEIMETOB.

PemaTb3aiaunpasHbIMUCIIOCO0aMU,CPABHUBATH,BLIOMPATHCIIOCO0bI PEIICHUS3a/1a4H.

Ocy].HECTBJIHTBCaMOKOHTpOJILBBIHOJ'IHHeMLIXHeﬁCTBHﬁHCaMOHp0BepKYPGSYJIBTaTaBLI‘H/ICJIeH

(v

15858

[TpupaspaboTkepadbodeiporpaMMbIBTEMaTHICCKOMITIaHUPOBAaHUU 100 ydaromux csicHO I A 1o KHBIOBI T Y4 TEHBIBO3MOXXHOCTUHCITOJIE30BAHHUS
ANEKTPOHHBIX (IIM(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMIUXCS YU4eOHO-METOJAUYECKUMHU MaTepHaliaMu (MyJIbTUMETUNHBICTTPOTPAMMBI,
AJIEKTPOHHBICYUCOHUKH M 3aJaYHUKU, DJICKTPOHHBIE OMOIMOTEKU, BUPTYyaJbHBIE JIA0OPATOPUH, HUTPOBBIE MPOTPAMMBI, KOJUICKITUUITU(POBBIX
0o0pa3oBaTeNbHBIX  PECYpPCOB),  NPEACTABICHHBIMH B JJNEKTPOHHOM  (udpoBOM)  BUAE W pEATM3YIONIUMU  JUAAKTHUECKUE
B03MOXHOCTUUKT,conep:kaHueKOTOPBIXCOOTBETCTBYET 3aKOHOIATEILCTBY0O 00pa30BaHUU.
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POEJTEPAJIBHASA PABOYAAIIPOI'PAMMA
YUYEBHOTI'OKYPCA«AJI'EBPA».7—10KJIACCBbI

Henunzy4yeHussy4eOHOroOKypca
AnreOpasBIIseTCA0THUIMUA30MIOPHBIXKYPCOBOCHOBHONIIIKOIIBI: OHA00ECTICUHB
aeT  M3y4YyeHHE JPYrUX JUCHUIUINH, KaK €CTECTBEHHOHAay4YHOIO, TakK
UTYMaHUTapHOTOIIMKJIIOB,e€0CBOCHUEHE00X0TUMOIISIPOI0KEHUI00pa30BaHUS U
BIIOBCE/IHEBHOMKM3HU. Pa3BUTHEY00yUaIOIMXCAHAYYHBIXIPEICTABICHUNA O

MPOUCXOKIECHUUH CYIIHOCTH
anredpandyeckux aOCTpakuui, crocoOe OTpakeHHs -MaTeMaTH4YeCKOMHAYKOU
SBJICHUM u POLIECCOB B pUpoe u oO11ecTBe, poJiu

MaTeMaTHYECKOrOMOIeIMPOBAHUIBHAYYHOMITO3HAHUUHUBITPAKTUKECIIOCOOCTBYET(D
OPMHPOBAHUIO HAay4YHOT'O MHUPOBO33PEHUS u KauecTB MBIIIICHUS,
HEO0OXOIUMBIX IJIsIaIanTalldiuBCOBpeMeHHOMITH(poBOMOOIIIecTBE. I3yueHuneanreop
BICCTECTBEHHBIM  O0pa3oM oOecreuumBaeT pa3BUTHE yMEHUS  HaOJ0/1aTh,
CpPaBHUBATbH,HAXOAUTH3aKOHOMEPHOCTH, TPEOYETKPUTUYHOCTUMBIIILICHUS,CITOCOOH
OCTHAPTYMEHTUPOBAHHOOOOCHOBBIBATHCBOUICHCTBUSUBBIBOIbL,(DOPMYITUPOBATHYT
BEPKIACHUS. OcBoenue Kypca anreopsl o0ecreuynBaeT  pa3BHUTHE
JIOTUYECKOTOMBIIIJICHUSI00yYatOIUX CS1: OHUUCTIONIb3YIOTE Ty KTUBHBICUMHTYKTUBH
blepac-CyKJIeHHs1,000011IEHUEUKOHKPETU3AIHI0,a0CTparupoBanrenananoru.O0y
YeHuealreopenpeanoaaracT3Hauu TEIbHBIN00bEMCaMOCTOSTETLHONAEATEILHOCTH
00yYaroIIMXCsI,ITI03TOMYCaMOCTOATEIIBHOCPEIIICHUE3a1aueCTeCTBEHHBIMOOPa30MSIB
JseTCIpeaTn3alueIesI Te IbHOCTHOTONIPHHIIMTIA00 yICHHS.

B crpykType mnporpammbel y4eOHOro Kypca «AmnredOpa» OCHOBHOM
ITKOJILIOCHOBHOEMECTO3aHUMAIOTCOEPKATEIBHO-
METOANYCCKUCITMHUH : K HHCITaMBBIYMCIICHUSD ; « AJITeOpanueCKUEeBBIPAKESHUS; « Y pa
BHCHUSIMHEPABEHCTBAY;
«OyHkmum». Kaxpgas W3 3TUX  COIEPKATEIbHO-METOJUYECKUX  JIMHUN
pa3BUBACTCSAHA MPOTSHKEHUM TPEX JIET M3YUYEHUS] Kypca, €CTECTBEHHBIM 00pa3om
NeperieTasChbuB3auMOICHCTBYSICAPYTUMUETOTMHUSAMU. BXo1en3yueHussKypcao0y4
AIOIIUMCSTIPUXOAUTCAIOTUUECKUPACCYKAATh, UCIIOIB30BAThTEOPETUKO-
MHOXECTBEHHBI s3bIK. B CBf3M ¢ 3TUM 1enecooOpa3HO BKJIIOYUTh B
MPOTPaMMYHEKOTOPHICOCHOBBLIIOTUKH,TPOHU3BIBAIOIIIEBCEOCHOBHbBIEPA3ICTbIMAT
€MaTHYECKOTO oOpa3zoBaHuUs " CIIOCOOCTBYIOIIHE OBJIAJICHUIO
00y4arIMMHUCIOCHOBYHHUBEPCATLHOTOMATEMAaTHYECKOT0s13bIKa. TakKIMOOpa3oM, MO
KHOYTBEPXIaTh, YTO COJCPKATEIHHOU U CTPYKTYPHOU OCOOEHHOCTBIO Kypca
«Anredpa»sBIIIeTCACTOMHTETPUPOBAHHBIMXapaKTep.

ConepxanuennHUN«YNCIauBbIYUCIECHUSD CITY>KUTOCHOBOM IS IAJIbHEHITIIET O
M3Y4YEHUsI MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Y OOYUYaIOIIMXCSIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJh30BATHCS aAJITOPUTMAMU, aTaKKe
MIPHOOPETCHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX ISl TTIOBCETHEBHOMKU3HH.
Pa3Butne TIOHATHA O 4YMCIE B OCHOBHOM  IIIKOJIE  CBSI3aHO C
paluoOHATILHBIMUMUPPALIMOHATBHBIMUYKCIIAME, (D OPMUPOBAHUEMIIPEICTABICHUNO/]
eHCTBUTEILHOMYKCIIC. 3aBEPIICHUEOCBOCHU YU CIIOBOMTUHUUOTHECECHOK
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CTapIeMy3BeHyoO0I1eroo0pa3oBaHusl.

ConeprxaHueIByXareOpandeCKuXInHUH—
«ANrebpanyecKueBbIPAKEHUIN UK Y paBHEHUSTHHEPABEHCTBA»CIIOCOOCTBYETHOPMHU
POBAaHUIOYOOYJAIOIIUXCS MaTeMaTHYEeCKOro — ammapaTa, HEOOXOAMMOTO IS
pelIeHus 3a/laYMaTeMaTHKH,CMEKHBIXTIPEIMETOBHITPAKTUKO-
OpUEHTHPOBAHHBIX3a1a9. BOCHOBHOUIITKOJICydeOHBIIMATEPHATITPYTIITUPYETCIBOKD
yrpanroHaTbHBIXBBIPAKCHUN. ATre0paIeMOHCTpHpYEeT3HAUCHHEMAaTEMaTHKUKAKSI3
BIKAISITIOCTPOCHUIMATEMAaTHIECKIUXMOICIICH, 0ONTUCAHUSTIPOIICCCOBHSIBJICHUIPEAITb
HoroMupa.B3amaunoOyueHusanreOpeBXoaaTTaKKe TaTbHeUIIIeePA3BUTHEAITOPUTM
WYECKOTOMBITIUICHUS, HEOOX 0 TUMOT 0, BYACTHOCTH, TSIOCBOCHUSIKYPCanH(POPMATHK
1,MOBJIaICHUCHABBIKAMUIC TYKTUBHBIXPACCYKICHUN. [IpeobpazoBanue
CUMBOJIbHBIX dbopm BHOCHUT CBOM
cnienupUIeCKUINBKIIAIBPA3BUTHEBOOOPAKECHHIS,CTIOCOOHOCTEMKMAaTEMAaTHIECKOMY T
BOPYECTBY.

ConepxanueyHKITMOHAIBHO-
rpadguuecKOMIMHUUHALICIEHOHATIONYYeHHE00yYatOIUMHUCI3HAHUMO (D YHKITUSIXKAK
Ba)KHEHIIEITMaTeMaTHYECKONMOIeTTUISIONUCAHUSIMICCIIEIOBAHUPA3HO-00pa3HbI
XTPOIECCOBUABICHUMBIpUPOAeno0IIecTBe. MI3yueHrneaToromarepruanaciocoocTBy
€TPa3BUTHUIOYO00YUAIOIIUXCSYMEHUSUCIIONb30BAThPA3TUNYHBICBBIPA3UTEIbHBIECPE]]
CTBas3bIKaMaTEeMaTHUKH—
CJIOBECHBIC,CHMBOJIMYECKHE, I'paaecKie, BHOCUTBKIAIB()OPMUPOBAHUETIPEICTABIT
SHUHOPOTMMATEMaTHKN BPa3BUTHUITUBUIIN3AINH UKYJIbTYPHI.

MecTOoyueOHOrOKypcaBy4eOHOMILJIAHE
CornacHoyueOHoMmytianyB7—1 0kiaccaxuzydaeTcaydeOHBIAKYPC

«Anredpa»,KOTOPBIMBKIIIOYAETCIEAYIOIIMEOCHOBHBIEPA3AEIIBICOIEPKAHUS:
«HucnauBbIUUCICHUSY, K ATITEOPANYECKUEBBIPAKEHUS»,« Y pABHEHUSIMHEPABEHCTBA
»,«DyHKIMN».

VY4eOHbIN TUIaH HA u3ydeHue anreopsl B 7—10 kiaccax OTBOAUT HE MEHEe
3y4eOHBIX YacOB B HENCII0 B TEUCHHE KaXKIOro Toja oO0ydeHus, oOmui
o0bemuacoB-He MeHee 408.

CopeprxaHueyuyebHorokypca(noronamobyueHus)

7 kJace

Yucnausviuucnenusn

PanuonajabHbIeUHCIa

Jlpo6u OOBIKHOBEHHBIE U JCCATUYHBIC, TEPEXOJ OT OAHOU (POpPMBI
sanucuapobekapyroi. [lonsTHepamoHaTbHOTOYNCIA,3aMMCh,CPAaBHEHUE, yTIOPSIT
OUYMBaHHUEPAIMOHATBLHBIXUNCEN. Apru(pMETHUECCKUEACHCTBUSCPAITMOHAIBHBIMU
yuciaaMu. Penienue 3a1au u3 peaqbHON NMPaKTUKKU HAa YaCcTH, HAAPOOH.

CrenenbCcHaTYpaIbHBIMIIOKA3aTeNIeM: OTIpeIeSICHHUE, IPe00Pa30BaHUEBBIPAKE
HUWHAOCHOBEOMNPEICTICHUSI, 3aTUCHOOJBIITNX YUCE].

[Ipo1ieHThI,3aMUCHITPOIIEHTOBBBHUIEIPOOUUIPOONBBHICTIPOIICHTOB.
TpuocHOBHBIE3aJAUMHANIPOLICHTHI,PEIIEHNE3a/1a4n3PEATTbHONTTPAKTUKH.
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IIpuMeHeHnenpU3HAKOBACINMOCTH,PA3I0KEHUEHAMHOKUTEIIMHATY PAJIBHBIX
YHUCEl.

PeanbHpI€3aBUCUMOCTH,BTOMUYHUCIENPSIMAsIHOOpaTHASIIPONIOPIUOHAIIBHOCTH.

Anzeopauueckuesvipasricenus

IlepeMeHHBIE, YUCIOBOE 3HAYEHHE  BBIPAXKECHUS C  IIEPEMEHHOM.
JlommycTuMble3HaueHuss nepeMeHHbIX. lIpencraBieHne 3aBHCUMOCTH  MEXKAY
BEJIMYMHAMU B BuAepopMyibl. Berarcnenus nodpopmynam.

[IpeoOpazoBaHneOyKBEHHBIXBBIPAXKEHH M, TOXK1€CTBEHHOPABHBIEBBIPAXKECHH S,
MpaBUIIANIPEOOPa30BAHUACYMMHUIIPON3BEICHU, IPAaBUIAPACKPBITUACKOOOKHUIIPUBE
JEHUAIOA00HBIXCIAraeMbIX.

CBolicTBacTENIEHUCHATYPAIbHBIMIIOKA3aTEIIEM.

Onpnountensl ®  MHorowieHnl. Crenenr  MHorowieHa. CliokeHHe,
BBIYMTAHHUE,YMHOKEHUEMHOTOUJIEHOB. DOPMYJIBICOKPAIIEHHOTOYMHOKEHUS: KBAIP
aTCyMMBIMKBaIpaTpazHocTh. DopMynapa3HOCTUKBAIPAaTOB. Pa3nokeHMEMHOTOUJIEH
OBHA MHOKUTEJIN.

Ypasnenusn

VYpaBHeHUEe,KOPEHbYPAaBHEHHU S, [IPABHIIANIPE0OPA30BAHMSY pABHEHH S, PABHOCH
JBHOCTbYPaBHEHUM.

JInHelHOeypaBHEHUECOJHOUIIEPEM EHHOM, YU CITIOKOPHENITMHENHOTOYPABHEH
Ys,peIICHUEIINHEMHBIXypaBHEHU M. COCTaBIEHUEYPABHEHUUIIOYCII0OBHIO3a1aun. Pe
HIEHUE TEKCTOBBIX 3371a4 CIIOMOIIbIOYPAaBHEHUM.

JIuneitHoe ypaBHEHHME C JABYMs IepeMeHHbIMU M ero rpaguk. Cucrema
JBYXJIMHEHHBIXYPaBHEHUCABYMSIIEPEMEHHBIMU. PellIeHNECUCTEMYPAaBHEHUICITOC
o0omnoacTaHOBKU. [IpuMepbIpeIeHUATEKCTOBBIX331aUCIIOMOIIbIOCUCTEMYPABHEH
UH.

Koopounamuviuzpagpuxu. Oynkuyuu

Koopaunararouknnanpsimon. UucioBblempoMeKyTKH. PaccTossHueME X 1y IBY
MsI TOYKaMU KOOPAUHATHOM MPSMOM.

[IpsmoyronbHast cuctemMa koopauHat, ocu Oxu QOy. Abcumcca u
OpIMHATATOYKM Ha KOOPAMHATHOW IIOCKOCTH. IIpumepsl rpadukoB, 3adaHHBIX
dbopmynamu. UYreHuerpaukoBpeaabHbIX3aBUCUMOCTEH.

[Honstuepynkuuu.I"papukdynkuun. CroiicrBapynkuuid. JInneitnas yHkims

, €€ rpabuxk. I'paduxk dyaxkuuu y =[x|. I'paduyeckoe pemieHue
JINHENHBIXYPABHEHUH CUCTEM JIMHEUHBIXYPaBHEHHM.

8 kiace

Yucnausviuucnenusn

KBagparnsritkopensuzuncina. llonsitTueoOuppamnmronansHomunciie. JleciTuaa
ble PUOITNKEHUS HppalmoHaIbHbIX qucesn. CaoiicTBa

apu(METHICCKUXKBAJIpaTHBIX KOPHEH M HMX MPHUMEHEHHE K MpeoOpa30BaHUIO
YHCJIOBBIX BBIPAKECHUHNHUBBIYHCICHUAM. [[€HCTBUTEIBHBIE YHCIIA.
CreneHnclienbpIMIoKa3aTeeMueé cBoiicTBa. CTaH1apTHasA3aMChYUCTIA.
Anzebpauueckuesviparicenus
KBagpaTHbIil TpEXUEH; pa3l0KEHUE KBAJAPATHOIO TPEXWICHA HAa
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MHOXHUTEIH.

Anrebpanyeckasapoob.OcHOBHOECBOMCTBOANTeOpandeckonapoou. CroxxeHu
€,BbIUUTAaHUE, YMHOXKEHHE, IeJIeHueanreopandeckux,ipooeii. PaiimonansHbIeBbIpaxe
HUSI UUXTIPEeoOpa3oBaHUE.

Ypasnenuaunepasencmea
KBanpaTtHoeypaBHenue,hopMynakopHeikBagpaTHoroypaBsHeHus. Teopema
Buera. Pemenue YPaBHEHUM, CBOJALLINXCSA K JIMHEUHBIM 51

kBagpatHbIM.IIpocTelimme apoOHO-paMOHAIbHBIE YPABHEHHS.

I'paduueckass uHTEprpeTanusi yYpaBHEHMH C JBYMsl IEPEMEHHBIMU H
CUCTEMIIMHENHBIXYpaBHEHUMCABYMSITIEpEMEHHBIMU. [ [pUMeEpBIpEIEHUSCUCTEMHEIT
VWHEWHBIX YPABHEHUN CIBYMSIEPEMEHHBIMH.

PelieHneTekCTOBBIX3a4a4NIr€0panyeCKUMCIIOCOO0M.

HucnmoBble HepaBeHCTBA M UX cBoucTBa. HepaBeHCTBO ¢ OxHOU
IepeMEHHON. PABHOCUIIbHOCTBHEPABEHCTB.JINHEWHBIEHEPABEHCTBACOAHOUIIEPEMEH
HO.CHCTEMBUIMHENHBIXHEPABEHCTBC OJIHOMIIEPEMEHHOM.

Dynkyuu

[lonsitue ¢ynkuun. OOMACTh ONpENeNeHUs MW MHOXKECTBO

3HauyeHUH P yHKIMKU.CriocoObl 3aAaHus QyHKIHM.

I'paduxdynkumn. YrenuecpoiictBpynkuuunoeerpapuky.Ilpumepsirpagukon
(YyHKUIMN,0TpaKaIOIMUXPEATIbHBIE TPOLECCHI.

OYHKIMU,0MHUCHIBAIOIIUENPSIMYIOHNO0PATHYFOIIPOIIOPLIMOHATbHBIE3aBHCHMO
ctu,uxrpapuk. Oynxupny=x",y=x",y=Vx,y=|x| IpadudeckoepenieHne ypaBHeHHi
HCHCTEM YPaBHEHUMU.

9 kace

Yucnausviuucnenusn

JleMCcTBUTEIbHBICYHCJIA

PanmonanbHple  yucna,  HUppalMOHAIbHBIE  YHCIA, KOHEYHbIE U
OeCKOHEUHBICJIECATHUUHbIE  ApoOH. MHOXECTBO  JACHCTBUTEIBHBIX  YHCEI;
JIEUCTBUTEIILHBIE
YUCIIaKaKOECKOHEUHbIEIECITUUHbBIEAPOOH. B3aMHOOJTHO3HAYHOECOOTBETCTBUEME
KTYMHOKECTBOMIEHCTBUTEIbHBIXUUCETN KOOPAUHATHOUIIPAMOA.

CpaBHEeHHEIEWCTBUTEIbHBIXUHCEN,apU(PMETHUECKUECHCTBUACICHCTBUTEIb
HBIMUYHUCJIAMHU.

N3mepenusi, npudIHKEHUs, OLEHKH

Pa3mMepbio0bEKTOBOKPY KAIOILErOMUPA, TUTETbHOCTBIIPOLIECCOBBOKPYKAIO
HIEMMHpE.

[Tpubnmxk€HHoe 3HAYEHHWE  BEJIMYMHBI, TOYHOCTh  IPHUOIHKCHUS.
Oxkpyrnenueuncen.l [puknakanoneHKape3yabTaTOBBbIYUCICHHN.

Ypasnenuaunepasencmea

YpaBHeHUsIC OJHOMIIEPEeMEHHOH

JlunelinHoe  ypaBHeHue.  PemieHue — ypaBHEHMH, — CBOISIIMXCS K

nuHeHbIM. KBagpaTHoeypaBHeHuE. PerieHneypaBHEHU I, CBOAS U X CAKKBAIP

aTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHHss ypaBHEHMM TpEeTbed U
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YETBEPTOMCTENIEHENPA3II0KEHUEM HA MHOXKHUTEH.
PemennepoOHo-paninoHanbHbBIXypaBHEHHM.
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PeleHneTekcToBbIX3aJa4alIreOpanyeCKUMMETOIOM.

CucremblypaBHeHM

VYpaBHeHue c JAByMs TIEpeMEHHbIMU U ero rpaduk. Pemenue cucrem
JNBYXJIMHEMHBIX YpPAaBHEHUM C JBYMs MEpPEMEHHbIMU. PemieHue cucrem aByX
YPaBHEHH,0THOU3KOTOPBIXJIMHENHOE,aIPyTOe—
BTOpoiicTenenu."paduueckassMHTEpIPETAUACUCTEMBI
YPaBHEHHUMCABYMSIIEPEMEHHBIMMU.

PemennerekcToBbIX3a]a4alIreOpanyeCKUMCIIOCOO0M.

HepaBencrBa

YucnoBpIeHEPABEHCTBAUMX CBOMCTBA.

Pemenne JIMHEHMHBIX HEPABEHCTB C OJHOW HEepeMeHHOW. Peuienue
CUCTEMJIMHEIHBIXHEpaBEHCTBCOJHOMNIepeMeHHoM. KBagpaTHbieHepaBeHcTBa. [ pad
MYECKASIMHTEPIIPETAIUSIHEPABEHCTBUCUCTEMHEPABEHCTBCABYMSTIIEPEMEHHBIMH.

Dynkyuu

KBanpatnunaspynkuus,eérpadukucpoiicta.llapadbomna,koopaAnHATHIBEPIITUH
BINapadOoJIb,0Ch CUMMETPUUTIAPAOOJIBI.

I'paduxu  dysxuuii:  y= kx, y= kx+b, y = ax’, y=ax,
y=v/x,y=|x|unxcBoiicTBa.

YucnoewvienocnedosamenvHocmu

OnpeneseHUEUCNIOCOObI3aJAHUAYNCTOBBIXIIOC/IEI0BATEIbHOCTEM

[ToHATHEUNCIOBOMITOCAEIOBATENLHOCTH. 33 TAHUETIOCIIEI0BATEILHOCTUPEKY
ppeHTHONpOpMYITOH NbOpMYyIIOiin-TO YieHa.

ApupMeTndecKassureoMeTpUIECKASNPOrPecCuu

ApudmernueckassureoMerpuaeckasporpeccuu. opmyibin-
roujieHaapuPpMeTHIeCKONUTeOMETPUIECKONTPOrpEeCCUid,CYMMBINIEPBBIX 7 YJIEHOB.

N3o00pakenneuneHoBapupMETHIECKONUTEOMETPUIECKONTIPOrPECCUMTOUKA
MH Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W  BKCIOHEHIIMAIbHBIN
pocT.Cli0KHBIENPOLICHTHI.

10 xnace

Yucnausviuucnenusn

IHoBTOpeHMEeMaTepuaIaKypcaMaTeMaTHKH,ANre0OpbIS-IKiaaccos.
HoaroroBka kOI'Iul'BD

JleMcTBUTEIbHBICYHCJIA

PanuonanbHpile  4yKMcna,  UPpAMOHAIIBHBIE  YKCJA, KOHEYHBIE U
OCCKOHEUHBICNIECATUYHbIE  JIpoOK.  MHOXECTBO  JCHCTBUTENIBHBIX  YHUCET;
JNEUCTBUTEIbHBIC
YHCIIaKaKOECKOHEUHBIEIECITHUHBIEAPOOH. B3anMHOO THO3HAYHOECOOTBETCTBUEME
KIYMHOKECTBOMIEHUCTBUTEIIBHBIX YACEIU KOOPAUHATHOUITPSMOM.

CpaBHEHHEICHICTBUTEIbHBIXUHCEI,apU(PMETHICCKUEICHCTBUSACICHCTBUTEIb
HBIMUYHUCIIAMH.

N3mepennsi,npudIHKEeHNS, OLIEHKH

Pa3Mepb100beKTOBOKPYKAIOIIETOMUPA, JUTUTETLHOCTHITPOIIECCOBBOKPYIKAIO
HIEMMUDE.

[Tpubnmxk€HHOe 3HAYEHHWE BEJIMYMHBI, TOYHOCTh  IPHUOIUKEHUS.
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Oxpyrnenueuncen.lI[pukuakanoneHKape3yabTaTOBBBIUUCIECHUH.
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Ypasnenuaunepaseencmea

YpaBHeHHsIC OTHOMIIEPEeMEeHH O

Jlunerinoe ypaBHeHue. Pelienrue ypaBHEHUM, CBOASAIINXCS K

nuHenHpIM. KBapaTHOCypaBHEH e PelienneypaBHEHU M, CBOISIIIUX CAKKBAIpa

THBIM.
bukBaaparnoeypaBHenue. I [puMeprIpeieHussypaBHEHUNTPEThENNUETBEPTOUCTETIEH
€Mpa3I0KEHNEM Ha MHOKUTEIIH.

Pemmenne qpoOHO-palinoHaTBHBIX

ypaBHEeHUN.Pemenue TeKCTOBBIX 3a/1a4

anreopandyeckum Meto1oM.CucteMblypaBHeHUH

VYpaBHeHHE C JByMsI TEpEeMEHHbBIMH W ero rpaduk. Pemenue cucrem
JIBYXJIMHEMHBIX YPAaBHEHUM C JBYMs NEpPEMEHHbIMH. Pemenue cucrem aByx
YPaBHEHUH,0THOU3KOTOPBIXIMHENHOE,aIPYTrOe—
BTOpoiicTenenu."paduueckassuHTEPIPETAIUACUCTEMBI
YPaBHEHUNCABYMANEPEMEHHBIMU.

PemennerekcToBbIX3a/1a4areOpanyecKuMCIoco0oM.

HepaBencrBa

YucnoBpleHEPABEHCTBAUNX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemeHue
CUCTEMJIMHEIHBIXHEPABEHCTBCOAHOMNIepeMeHHOoM. KBagpaTHbieHepaBeHcTBa. I pad
NYECKATUHTEPIIPETALUIHEPABEHCTBUCUCTEMHEPABEHCTBCABYMAIIEPEMEHHBIMU.

Dynkyuu

KBagparnunasadyukius,eérpaduxucporictsa.llapadosna,koopAuHaThIBEPILN
HBINapadoJIbl,0Ch CUMMETPUUIIAPAOOIIBI.

I'pabuxu byukumit: y = kv, y = kx + b, y = ax’> + bx + ¢,
y=ax"y=ax’, y=vVx,y =k~ . MHMXCBOHCTBa.

YucnoewvienocnedosamenvHocmu

OmnpeneneHuencnocodbI3aIaHUIYUCT0BBIXIIOCIEI0BATEILHOCTEH

IToHATHEYNCIIOBOMITIOCIIEI0BATEIbHOCTH. 3aJaHUENIOCIIEIOBATEIBHOCTUPEKY
ppeHTHONpOpMYITOi NhOPMYIIOin-TO YIeHA.

ApupmMeTHYeCKAAUTreOMeTPHYECKAANPOrPecCum

ApudmernueckassureoMerpuieckasmporpeccuun. opmyibin-
roujieHaapuPpMeTH4ecKONUTeOMEeTPUIECKONTTPOrPECCHIA,CYMMBINIEPBBIX/1YJICHOB.

N3o00pakenneuneHoBapupMETHIECKONUTEOMETPUIECKONTIPOTPECCUMTOUKA
MM Ha KOOPAWHATHOW TUIOCKOCTH. JIMHEWMHBIA H  SKCHOHECHIUATbHBIN
pocT.ClioKHBIEIPOLICHTHI.

MnaHupyeMbie NnpeaMeTHbIE pe3ysibTaTbl 0CBOEHUS paboueinporpaMmmbi
Kypca(norogamobyuyeHusn)
OcBoenneydeOHOTOKypca«Anredpa»HaypOBHEOCHOBHOTOO0IIEroo0pa3oBaH
USI0JKHOOOECTICUNBAThIOCTIKCHUECIIC Y FOIITUXITPEIMETHBIXO0pa30BaTEIbHBIXP
€3yJIbTATOB:
7 kJace
Yucnausviuucnenusn
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BI)IHOJIH}ITB,CO‘{CT&HYCTHBICI/IHI/ICBMCHHBICHPI/IéMBI,apI/I(I)MCTI/I‘ICCKI/IC
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NENCTBUACPALMOHATIbHBIMUYHCIIAMH.

HaxoanTs3HaueHUAYUCIOBBIXBBIPAXKEHU I ; IPUMEHATHPa3HOO0Pa3HBIECTIOCO
Obl ©W  TpUEMBI  BBIYUCICHUS  3HAYEHUHW  JAPOOHBIX  BBIPAKEHUI,
CoJIepKaIMXOOBIKHOBEHHBICU JECATUYHBIC JPOOH.

IlepexoauTs  OT omHOMW  (oOpMBI  3aMMCH  YUCENl K  JIpyrou
(mpeoOpa3oBBIBATHACCATUUHYIO JIpOOb B

OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB/IECSITUYHYIO,B
JaCTHOCTHA BOCCKOHEUHYIOJCCATUIHYIOAPOOH).

CpaBHHBaTh M  YHNOPSAOYMBATH  palMOHAIbHbBIE

yucna.OKpyrTbunca.

BBINONMHATEIPUKUIKYHOLIEHKYPE3YJIbTaTaBbIYMCIIEHUI,0LIEHKY3HAUEHUITUHC
JIOBBIXBBIPAKECHUU.

BBINONHATHACHCTBUSACOCTENEHIMUCHATYPATbHBIMUIIOKA3aTEIISIMH.

[TpuMeHATHIPU3HAKUACIUMOCTH,PA3I0KEHUEHAMHOKUTEIINHATY PATbHbIX
quced.

Pemarsnpaktuko-
OpPUEHTHPOBAHHBIE3aa41,CBSI3aHHBIECOTHOIEHUEMBEIINYMH, IPONIOPLHHOHATBHOCT
BIOBEJIMYMH,TPOLIEHTAMU; UHTEPIIPETUPOBATHPE3YIBTATHI PEUICHUS 3a/1a4 C YYETOM
OrpaHUYEHMI, CBI3aHHBIX CO CBOMCTBAMUPACCMATPUBAEMBIX OOBEKTOB.

Anzebpauueckuesviparxcenus

Hcnons3oBath  anreOpanyeckyr0  TEPMHUHOJOTHIO U CUMBOJIMKY,
IPUMEHATHEEBIIPOLIECCEOCBOCHNUS yueOHOroMaTepuara.

Haxonutb3HaueHHs10yKBEHHBIXBbIpQKCHUNTPU3aJaHHBIX3HAYCHUSIXTIEPEME
HHBIX.

BrinonHsATeIpeoOpa3oBaHUsALEI0rOBBIPAKEHUSIBMHOTOWIICHIIPUBEIEHUEMIIO
TOOHBIXCIIAraeMbIX,PACKPBITHEM CKOOOK.

BhINOMHATEYMHOKEHUEOJHOUIIEHAHAMHOT OWICHUMHOTOUJIEHAHAMHOT OYJIEH
,JIPUMEHSITH(OPMYIIBIKBAPATA CYMMBbI HKBAIpaTapa3HOCTH.

OcymecTBIAThPA3I0KEHUEMHOTOYJIEHOBHAMHOKUTETUCITIOMOIIbIOBBIHECEH
USA3aCKOOKMOOILIETOMHOKUTENS, TPYIITUPOBKUCIAra€MbIX, IPUMEHEHUSI(POPMYIICOK
PaIIEHHOTOYMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHUsT MHOTOYJIEHOB JUISl PEIICHUS PA3THYHBIX
3a1a4N3MaTEMaTUKH,CMEKHBIXIIPEIMETOB, U3PEATTbHOUIIPAKTUKH.

Hcrnonp30BaThCBONCTBACTEICHEMCHATYpATbHBIMUIIOKA3ATEIIMUISIIIPEOOpa
30BaHUSABBIPAKECHUMN.

Ypasnenuaunepasencmea

Pemate sMHEHHBIE ypaBHEHHUsT C OJHOM IIEPEMEHHOW, IPUMEHsA
npaBuiIanepexo/ia 0T UCXOAHOTO YpaBHEHUS! K paBHOCWIbHOMY emy. IIpoBepsTs,
ABJISIETCSUTMUMCIIOKOPHEM YPABHEHUS.

[TpumensTerpaduuecKueMeTOAbINPUPEIIICHUMITMHEHHBIXYPABHEHUMUUXCUCT
eM.

[TonOupaTepuMepbIIapUIHCEeL, IBISIONINXCAPEIICHUEMIMHETHOTOYpaBHEHN
AC IBYMS IEPEMEHHBIMM.

CTpOoUTHBKOOPIMHATHOUIIIIOCKOCTUTPAdUKINHEHHOTOYpaBHEHUACIBYMSITIED
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€MEHHBIMU;T0JIb3YSIChIPaPUKOM, IPUBOIUTHIIPUMEPBIPEIIICHUS
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YpaBHEHHUS.

PemaTecrcTeMblABYXITMHEHHBIXYPABHEHUICABYMSIEPEMEHHBIMU,BTOMYHCIT
erpapuyecKH.

CocraBisaTbUpelIaThIMHENHOCYPABHEHUEMIIMCUCTEMYJIMHEHHBIX YPABHEHU I
[OYCJIOBHIO3a/1a41, HHTEPIIPETUPOBATEBCOOTBETCTBUUCKOHTEKCTOM3a]a4uH
[IOJIyYCHHBIN PE3YJIbTAT.

Koopounamuviuzpaguxu. Oynkuyuu

N3o0paxkaTbHAKOOPAMHATHOUIPSIMONTOUKH,COOTBETCTBYIOIIUE3aTaHHBIMKO
OpAMHATaM,JIy4H,0TPE3KU, UHTEPBAJIBI; 3AIIMCHIBATHYHACIOBBIETIPOMEKYTKH Ha
aredpanvyeckoM s3bIKeE.

OrmMeyaTp B KOOPAMHATHOW  IUIOCKOCTH  TOYKM IO  3aJaHHBIM
KOOpPANHATAM;CTPOUThIpa@UKIINHENHBIX  (QyHKUUN.CTpouThrpaduKkPyHKINNAY
=|x].

OnuceIBaThCIIOMOLIBIO() YHKINHN3BECTHBIE3aBUCUMOCTUME K Y BETMUMHAMU
:CKOPOCTh,BPEMS,PACCTOSHUE;LIEHA, KOJINYECTBO,CTOUMOCTb; IPOU3BOAUTENBHOCTb,
BpeMs,006EM pabOTBHI.

Haxonutb3HaueHnepyHKIMUIIO3HAYEHUIOEEAPTYMEHTA.

[lonumate  rpaduyeckuid  cnoco0  MpeACTaBICHUS U aHAJIHA3a
MH(pOpMaLUU;U3BIEKAaTh W HWHTEPHPETUPOBATh MH(POPMALMIO U3 TIpaPUKOB
peanbHBIX IPOLIECCOBU3aBUCUMOCTEN.

8 kiacce
Yucaauewviuucienus
Hcnonp3oBaTth HayaJbHbBIE MIPECTABICHUS 0 MHOECTBE

JNEHUCTBUTENBHBIXUHUCEN AJI1 CPAaBHEHUS, OKPYTJICHUS U BBIUMCICHHUN; N300paxathb
NENCTBUTENBHBIEYMCIATOYKAMUHA KOOPANHATHON MPSMOM.

[IpumeHnsATbIOHATHEAPU(PMETUYECKOTOKBAIPATHOTOKOPHS; HAXOAUTHKBAIPAT
HBIEKOPHM,UCTIONb3YAMPUHE00X0IUMOCTUKAIBKYJISTOP; BBITOIHATHIIPEOOPA30BAHU
ABBIPAKEHUH,CONIEPKAINXKBAAPATHBIEKOPHU, UCITOIb3YSICBOMCTBAKOPHEM.

Hcnonb3oBaTh 3amucd  OOJBIIMX M MalbIX YHCET C  TOMOIIBIO
JNeCATUUHBIXApo0eiin creneHeiuuncnal .

Anzebpauueckuesviparicenus

[IpuMEHATBIOHATHECTENIEHUCLIEBIMIIOKA3aTENIEM, BEIIOJIHATHIIPE0Opa30BaH
MSABBIPAKEHUH,CONEPIKAIINX CTEIEHUCIENBIMIIOKA3aTENEM.

BrimonsATs TOXECCTBEHHBIE npeoOpa3oBaHus PaLMOHAIIBHBIX
BBIPKEHUIHAOCHOBEPABUIIICUCTBUITHAIMHOT OUJIEHAMUKANITe0pandyeCKUMUIPOO
SAMHU.

PacxitanbiBaTbKBaAPaTHBIATPEX YIICHHAMHOXUTEIH.

[IpumensTh  TPeoOpPa3OBAHUSABBIPAKEHUN  JUIsI  PELIEHUS  Pa3IMYHBIX
3a1a4N3MaTEMATUKH,CMEKHBIXIIPEIMETOB, U3PEATLHOUIIPAKTUKH.

Ypasnenuaunepasencmea

Pemare  nMHENHBIE, KBaJpaTHbIE ypaBHEHHUS W pPAlHOHAJIBHbBIC
YPaBHEHHS,CBOASAIMECAKHAM,CUCTEMBI IByX YPaBHEHUH CABYMS IIEPEMEHHBIMHU.

IIpoBoauTe MpocCTENIINE UCCIEAOBAHNUS YPABHEHUNW U CUCTEM YpPABHECHUU,
BTOM YHCIIE C MPUMEHEHUEM TrpaduyecKux Mpe/CcTaBleHui (yCTaHABIUBATbD,
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UMEETINypaBHEHUEHITN cCUCTeMaypaBHCHUHPEIIICHUS, €CIIMUMEET,TO
CKOJIBKO,HTIP. ).
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[TepexoaAUTHLOTCIOBECHON(OPMYIUPOBKU3aJaunKeEanreOpaniecKonMo1eIu
C IIOMOULIBIO COCTABJIEHUS YPABHEHUS WM CHUCTEMBI
YPaBHEHUUN,UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4l
ITOJTyYEHHBIA pe3yabTar. [ [puMeHATbCBOMCTBAYNCIOBBIXHEPABEHCTB IS

CpaBHEHMUH,
OLICHKH; PEIIATHIMHENHBIEHEPABEHCTBACOAHONIIEPEMEHHOMMMX CUCTEMBI; 1aBATHIPA
budecKyo HMILTIOCTPALUIO MHOKECTBA PEUICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.
Dynkyuu

[lonnmath ¥  HCHONB30BaThb (YHKIUOHAJIbHBIE MOHATHS M SI3BIK
(TEepMUHBL,CUMBOJINYECKNE0003HAYECHHUS );01IPE AN Th3HAU€HNE(D YHKIIUUTIO3HAUYEH
HI0ApPTyMEHTA;0IpeIeISIThCBONCTBAQYHKINU 1O e€rpaduKy.

CTponTthrpaduKnIIeMeHTapHBIX pyHKIMHBIAAY=X",=X",y =V/X,
V=|x|;0NHUCHIBaTbCBOMCTBAYUCIOBONPYHKIMUIIOEETPAPHKY.

9 kaacce

Yucnaueviuucinenus

CpaBHMBATH M YHOPSIA0UYMBATH PAllMOHAIBHBIE U HPPALIMOHATIBHBIC

yuciia. BeImoaHsaTh apu(pMEeTHICCKUE TIeHCTBUS

C pauMOHAIBHBIMA YUCIIAMH,
coyeras YCTHbIE W IIMCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCIICHHUS
CUppalMOHATbHBIMUYUCIAMHU.
Haxonuth 3HauyeHusi CTENEHEW C UeNbIMH [OKa3aTelsiMu U
KOPHEH; BBIYUCIIITh3HAYEHUSTYMCIIOBBIXBBIPAKEHU .
OKpyrisiTh JI€UCTBUTENIbHBIE YHWCJA, BBINOJHATH NPUKUAKY
PE3yNbTATaBBIYUCIEHUN,0LIEHKYYH CIIOBBIXBBIPAKEHU.
Ypaenenuaunepasencmea
PemaTenmHeHbIENKBAIpaTHBICYPaBHEHHUS, YPABHEHU S, CBOJAIUECIKHUM, PO
cTeime ApoOHO-paliOHAIbHbICYPaBHEHHUS.
PemaTbcrucTeMbIABYXIMHEHHBIXYPABHEHUNCABYMSTIEPEMEHHBIMUMCUCTEMBIT
BYXYpPaBHEHUI,BKOTOPHIXOJHOYPABHEHUEHESABIISCTCAIIMHENHBIM.
Pemate TekcTOBBIE 3ajauM aIreOpaudecKuM CIocoOOM C
MOMOIIBIOCOCTABIICHUSYPABHEHUSUITUCUCTEMBIIBYX
YPaBHEHUNCABYMSTIEPEMEHHBIMH.
[IpoBOAUTHIIPOCTENIINENCCIIEIOBAHUSYPABHEHUMUCUCTEMYPABHEHU M, BTOMY
uciecnpuMeHeHueMIpaduuecKuXIpeacTaBiIeHUI(yCTaHaBIMBATh, IMEETIIN
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U
np.).PemarbnuHeiiHbleHepaBeHCTBA, KBaIpaTHBICHEPABEHCTBA; U300 pasKaThPEILICHU
€HEPABEHCTBHAYUCIIOBOMIIPSAMOM,3alIAChIBATHPEILIEHUECTIOMOLIBIO
CHUMBOJIOB.
PemaTecrcTeMbUIMHEMHBIXHEPABEHCTB,CUCTEMBIHEPABEHCTB, BKIIFOUAIOIINEK
BaJ[paTHOCHEPABEHCTBO;M300pakaThpeIIeHNECUCTEMbIHEPABEHCTBHAUNCIIOBOMTIPS
MOi1,3aIMChIBATHPEIIEHUECTIOMOIILFOCUMBOJIOB.
Hcnonb3oBaTbHEPaBEHCTBANPUPEIICHUMPA3IUYHBIX 3a/1a4.
Dynukyuu
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Pacnio3naBaTh (yHKIMM W3yYeHHBIX BUIOB. [Toka3biBaTh
CXEeMaTHU4EeCKUPACTIOI0KEHUEHAKOOPAMHATHOUIIIIOCKOCTUT pahUKOBDYHKIIMUBHIA:

y=kx,y
2 - .
=kx+b,y=ax’, y=ax’,y=vVx,y =x| B3aBUCHUMOCTHOT 3HAYCHUI
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K02 (P PUIIMEHTOB;0NUCHIBATHCBONCTBAD YHKITHIA.

Crpoutp u u300paxkarb CXEeMaTH4YEeCKHM TpaduKu  KBaJpaTHYHBIX
(GYHKIMNA,0MUCHIBATHCBONCTBAKBAAPATUYHBIX (DYHKIIHM 11O uXrpadukam.

Pacnio3naBaTh KBaJpaTH4YHYIO (QYHKIUIO 10 (opMmyne, MPUBOAUTH
IPUMEPBIKBAAPATUYHBIX (YHKIMIHU3 peabHOMKU3HU, PU3UKUA, [ECOMETPHUHU.

Apugmemuueckaauzeomempuueckaanpozpeccuu

Pacno3znaBaTrapuMeTHUECKYIOUTE€OMETPUUECKYIOMPOTPECCUUTTPUPAZHBIX
croco0ax3aaHusl.

BhINOMHATEBBIUMCICHUSICUCTIONB30BAaHHEMPOPMYJI7-
roujieHaapuPpMeTHIeCKONUTEeOMETPUIECKONTIPOTPECCHIA,CYMMBITIEPBBIX71YJICHOB.

N300paxxaThusieHbINOCIEA0BATEIbBHOCTUTOUKAMUHAKOOPIMHATHONIIIIOCKOCT
u.

Pemate 3amaum, CBsI3aHHBIE C YKCIOBBIMHM IOCJIEAOBATEIBLHOCTSIMHU, B
TOMYHCIIC 3aJladyd M3 PEATbHON >KU3HU (C HCIOJIb30BAHUEM KaJIbKYJISATOPA,
1IU(POBBIXTEXHOJIOTUI).

10 kaace

Yucnaueviuucnenun

BBITTOTHSTE,COUETasTyCTHBICUITHCHhMEHHBICTIPUEMBI, apU(PMETHICCKUEICHCTB
USICPAIIMOHAIBHBIMH YHCITAMH.

HaxoanTs3Ha4eHUAYUCIOBBIXBBIPAKEHU I ; IPUMEHATHPA3HO00Pa3HBIECTIOCO
Obl W  TpUEMBI  BBIYMCICHUS  3HAYEHUW  JPOOHBIX  BBIPAKEHUIA,
COJIEPKALINXOOBIKHOBEHHBICU IECATUYHBIE APOOH.

[lepexon oT 0AHOM (POPMBI 3aMIUCH YUCEN K APYTOil
(mpeobpa3oBbIBAHUEACCATUIHON APOOU B OOBIKHOBEHHYIO, 0OBIKHOBEHHOM B
JECATUYHYIO, BYUaCTHOCTUBOECKOHEUHYIOJECATUIHYIOAPOOH).

OxpyrisTeuucia.

[TpumensaTbnoHATHEAPU(METUUECKOTOKBAIPATHOTOKOPHS;HAXOIUTHKBAAPAT
HBIEKOPHU,UCTIONB3YSITPUHE0O0X0TMMOCTUKAIBKYJIISITOP; BBIOTHATHIIPEOOpa30BaHU
SIBBIPAXKECHUM,COAEPKAIIMXKBAIPATHBIEKOPHU, UCIIOJIb3YICBOUCTBAKOPHEN.

BBITTOHATHACHUCTBUSACO CTETICHIMUCHATYPATbHBIMUIIOKA3ATEIISIMHU.

PemaTtenpaktrko-
OPHEHTHUPOBAHHBIE3aa41,CBI3aHHBICCOTHONIIEHUEMBEIIMYUH,TPOTIOPIIMOHATIEHOCT
BIOBEJIMYWH,TPOIIEHTAMU; MTHTEPIIPETUPOBATHPE3YIbTATHI PEIICHUS 337]a4 C YUETOM
OTpaHUYCHHI, CBSI3aHHBIX CO CBOMCTBAMUPACCMATPUBAEMBIX OOBEKTOB.

Ypasnenusaunepasencmea

PemaTteinHeiHbICypaBHEHH A COAHOMIIEPEMEHHOMN, TPUMEHSATIPABUIIATIEPEX O]
A0THCXOHOTOYPaBHEHUSKPABHOCHIIBHOMYEMY

PemaTbcrucTeMbIIBY X THHEHHBIXYPABHEHUHUCABYMSTICPEMEHHBIMHU, BTOMYHCIIS
rpaguvecKu.

PemaTtekBagpaTHBICYpaBHCHUSUPAIIMOHATBLHBICYPABHEHHUS, CBOISIITUECAKHIM
,CHCTEMBIJIBYXYPaBHCHUH CIBYMS TTEPEMEHHBIMH.

[TpuMeHSIThCBOKWCTBAYNCIIOBBIXHEPABEHC TR IISICPABHEHHU S, OTICHKH ; PEIIAThJIN
HEWHBICHEPABEHCTBACOAHONUIIEPEMEHHOMMNX CUCTEMBI; 1aBaTh
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rpa@uyeckyro WUIIOCTPALMI0 MHOXKECTBA PpEIICHUNA HEpPaBEeHCTBA,
CUCTEMBIHEPABEHCTB.
Dynkyuu
Pacno3naBaTh (O yHKIIMHH3ydeHHBIXBU0B. I [0Ka3bpIBaThCXEMAaTHUIECKUPACIIONO
KEHUEHAKOOPIMHATHONTIOCKOCTUTPAPUKOBPYHKITUHBUIA:

y=kx,y=kx+b,y=ax2+bx+c,y=ax2,y=a_x3,y=\/x,y= k

R

3aBHCUMOCTUOT3HAYCHUHKO P PHUIINEHTOB;0NICHIBATHCBONCTBADYHKIIUHA.
Apugpmemuueckaauzeomempuueckaanpozpeccuu
BBINOTHATEBBIUMCIIEHUSCUCTIONB30BaHUEMPOPMYIIZ-
rowieHaapuPpMeTHIeCKOHUTeOMETPHUECKOUITPOTPECCHIA,CYyMMBITIEPBBIX 1UJICHOB.
N306paxaThuieHBITOCIEA0BATEIbHOCTUTOUKAMUHAKOOPIUHATHOUTIIIOCKOCT
u.
Pemarp 3anmaum, CBsA3aHHBIE C YHCIOBBIMU TIOCTEIOBATEIbHOCTSIMHU, B
TOMYHMCIIE 3aJa4d U3 pPEaJbHOW JKU3HU (C HCIONB30BAHUEM KalbKYJIATOPA,
UU(DPOBBIXTEXHOJIOTHIA).
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TemaTuueckoernilaHMpoBaHueyuye6Horokypca(norogamo6yueHus)

7 kjacc (HemeHeel024)

HazBanuepa3snue
aa
OcHOBHOECOIepP/KAHHE OCHOBHBIEBH/ILIIESATEbHOCTHOOY YAIOIUXCS
(TembI)(4nCJI04
acoB)
Yucaa [lousaTue CHCTEeMATH3HPOBATHLHO00I AIATH3HAHUAOOOOBIKHOBEHHBIX HIECATUYHBIX IPOOSIX.
MBLIYHCIICHH PaLMOHAILHOTOY
a eia CpaBHUBATBLHYIOPAA04YHBATHLAPOOH, IPEOOPA30BLIBAAIPUHEOOXOTUMOCTUIECATUYHEIE
IpoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B  [ECATHYHBIC, B  YaCTHOCTH
Apudmernaeckue c 6
y BOECCKOHEUHYIOIECATUYHYIOAPOO.
Panuonassubl nelcTBUACPAIMOHATBLHBIMHYH yroi yIoap
eqmca 1AM , y
: IpuMeHATL Ppa3HOOOpa3Hble CNOCOOLI W NPUEMBbI BbLIYMCJICHHS 3HAYEHHI
(2549) CpaBHEHUE, YO |11 G LIXBBIPAsKeHHil,CONEPKALINX OOBIKHOBEHHBICHICCATHIHBIEAPOOH: 3AMEHATBIIPHHE

JA0OYKMBAHUCPAIMOHAIIbHBIX
JHUCCII.

Creredp
HaTypaJIbHBIMIIOK
azaTesieM.

PemeHne OCHOBHBIX — 3aJa4
Ha/IpOOH,TPOLIEHTHIM3PEATBHO
WITPAKTHKH.

[IpusHaku

JEIIMMOCTH,
Pa3I0KEHUSTHAMHOXKUTEIIMHAT
YPAJIBHBIX YHCET.

PeanbubiezaBucumocTu. I Ipsm

assOOPATHASITIPOIIOPIIMOHAITH

00X0AUMOCTUAECATUYHYIOIPOObOOBIKHOBEHHOMMOOBIKHOBEHH IO IECITUYHOM, IPUBOIUTh
BbIpakeHUEK(HopMe,Hanbos1eey100HOU IS BBIYMCIIEHU I, TPe00pa30BbIBaThAPOOHBIE
BBIDOKEHUSI HAYMHOXKEHHE U JIeJIEHHE JECATUYHBIX JApOOeHKIeHCTBUAMCIEIBIMU
YKCIIaMU.

I[IpuBoauTh, 4YHCJIOBble W OyKBeHHble MNpPHMepPbl CTENEHH C HaTypalbHbIM
[10Ka3aTeIeM,00bICHASI3HAaU€HUIOCHOBAHUACTEIIEHUUTIOKA3aTEeNSICTEIIEHU,HAX0IUTh3HAYE

HusCTeneHeiBruaaa” (a—mo00epanuoHaIbHOEUNCIIO, 1 —HATYPAITLHOEUUCIO).

I[lonumaTh CMbICT 3amuCH  OOJBIIMX YHCENT C MOMOUIbIO JECATHYHBIX Jpodell u
creneHenuncnal 0, npMMeHATbUXBPEATbHBIXCUTYALMSIX.

HpI/IMeHﬁTLHpI/ISHaKI/II[eHI/IMOCTI/I ,PA3TTOKCHUAHAMHOXUTCIINHATYPAJIbHBIXYUCCIIL.

PemaTp3aiaunHavacTy, IPOIEHTHI,IIPOMOPIIMH, HAHAX0XKICHUEIPOOU(TTPOIIEHTA)OT
BETMYMHBIMBEIINYMHBINOEETPOOU (TIPOLIEHTY ), IpOOH(ITPOIIEHTA),KOTOPBIHCOCTABIIAETOJHA
BenM4YUHAOTApYyroi. IIpuBoANTE,pa30upaTh,0lleHUBATHPA3INYHBIC
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HOCTH
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pELICHU,3aIMCUPEILICHUHTEKCTOBBIX3a/1a4.

PacniozHaBaTh M O00BSICHATH, ONUPASCh HA ONPENEICHUS, NPSAMO MPONOPLHOHATIbHbBIE

I/IO6paTHO MPOMNMOPUHUOHAIIBHBIC  3aBUCHUMOCTU  MCKAY  BCIMYHMHAMMU, NMpUBOIUTH

NPUMePbIdTUX3aBUCUMOCTEHN3PEaIbHOTOMUPA, U3IPYTUX yUEOHBIX MPEIMETOB.

PemaTbnpakTuko-
OpPUEHTHPOBAHHBIE33AUYMHAIPOOU, IPOLIEHTHL, IPAMYIOHMOOPaTHYOIIPOIOPLUOHATIBHOCTH,
[IPOIIOPLIUU

Auredpanyeckn
€BbIpaKeHH s

(274)

bykBenHbIeBbIpakeHus.[Iepe
MeHHBIE.J[0ITyCTUMBIE3HAYEH
usi

IIEPEMEHHBIX.
DopmyJIbL.

[IpeobpazoBaHneOyKBEHHBIXB
BIPAKEHU,

pacKpbITHE
CKOOOKHUITPUBEICHUETIO00HBI
XCJIaraeMbIX.

CBoliCcTBaCTENIEHUCHATYPAIbH
BIMITOKA3aTEIIEM.

MuorousneHnsl. CloxeHune,BbIa
WUTaHUe,

YMHOXKEHHE
MHOTOWICHOB. DOPMYJITBICOKpA
MIEHHOTOYMHOKEeHU . Pazmoxk
CHUC MHOTI'O4JICHOB

HAMHOXUTCIN

OBaagerb anreOpanyeckod TEPMUHOJIOTHEH W CHUMBOJIMKOHM, HNPUMEHATHL ¢ B

HpOI_IeCCCOCBOGHI/IHy‘IC6HOFO Marcpualia.

Haxoantb3HaueHns10 yKBeHHBIX BBIPAKCHUUTTPU3aTaHHBIX3HAUYCHUSIX O YK B; BBITTOTHATHBBIY
MCIICHUAIO hOopMyIiaM.

BbInoHATHIPe0Opa30BaHUALETOTOBBIPAKEHNUABMHOTOWIEHIIPUBEACHUEMIIOJO0OHBIX CITa
raeMblIX, PaCKPHITUEMCKOOOK.

BbINOJHATL yMHOKEHUEOJHOWIEHAHAMHOT 04JIEHUMHOT OYIEHAHAMHOT O4JIEH,
NPUMEeHSTh()OPMYIIBIKBaIPaTaCyMMBIMKBAIPATAPAZHOCTH.

OcymecTBIATh Pa3lIoKEHUE MHOIOWIEHOB HA MHOMKHUTENIM IYTEM BBIHECEHMS 3a
CKOOKHMOOIIIErOMHOXKUTES, IPUMEHEHUA()OPMYIIBIPa3HOCTUKBAAPATOB,(hOPMYIICOKPALIEH
HOTOYMHOKEHUS.

[IpuMeHATBIPEoOpa30BAaHUEMHOTOWICHOB ISIPEIICHUPA3TMUHBIX33/1a4M3MaTeMaTHKH,C
MEXHBIXIIPEIMETOB, U3 PEATBHOUIIPAKTUKY.

3HAKOMUTBCSACHCTOPHEHPA3BUTUAMATEMATHKN
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YpaBuenus YpaBHEHHE, PemiaTe NMHENHOE ypaBHEHHE C OJHOM IEPEMEHHOH, NPHUMEHsAs NpPaBUJIa Iepexona
MpaBWjia [OTHCXOJHOTOypaBHEHUSIKpaBHOCUIbHOMYeMYyOoueenpocTrorosuaa.llpoBepsaTs, apisercs
" peoOpa3OBaHUAYPABHEHUSA,D |TUKOHKPETHOCUHUCIOKOPHEM YPABHEHHS.
HepaBeHCTBa(2 AQBHOCUJIbHOCTbYPAaBHEHUII.
0u) IlonOupars mpuMepsl Hap YuUCEl, SBISIOUIMXCA PEIIEHUEM JIMHEWHOTO YpaBHEHMS
JlunelinoeypaBHEeHHECOHON  |cABYyMsTIepeMeHHBIMU. CTPOUTHBKOOPIMHATHOUIIIIOCKOCTUT pa)UKITMHEHHOTOYPaBHEHHSI
[IEPEMEHHOM, CABYMSIIEPEMEHHBIMU;0JIb3YAChIPa(PUKOM, IPUBOAUTHIPUMePbIPEIICHUSyPaBHEHUS.
pELICHUEITMHENHBIX . .
ypaBHEHH, HaxoauThpenmeHuecucTeMblIBYXJIMHEHHBIX YPAaBHEHUICABYMIIEPEMEHHBIMH.
PelIeHNe3aauClIoOMOLIBIOYPR  |CoeraBasiThHPEIATHYPABHEHHEHIHCHCTEMYYPABHEHHIATIOYCII0BIIO3a (a1, HHTEPIPETH
BHEHUH. POBaTHbBCOOTBETCTBUUCKOHTEKCTOM331aUMII0J Ty HHBIUPE3YIbTAT
JIunelinoeypaBHEHHECABYMSIIT
epeMmeHHBIMEHETOTpaduK.Crc
TEMa/IByXJIMHEHHBIX yPaBHEHU
HcaByMs
IIEPEMEHHBIMH.
PemenuecrucreMypaBHEHUNCIT
0c000MITOICTAHOBKHHCIIOCO0
OMCJIOKEHUS
Koopaunarsl Koopaunararoukunanpsmoil. |[A3o00paxarh Ha KOOpAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOILIUE
urpaduxm. Yucnossie 3aJIaHHBIMKOOPIMHATAM,JTyYH,0TPE3KU, UHTEPBAJIBI;3aITUCHIBATHUX

npoMexyTku.Paccrosaue

HaaareOpandecKOMSI3bIKE.
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Oyuknun(244)

MEXKyIByMSITOYKAMUKOOPIU
HATHOUMPSIMOM.

[IpsiMOyTOIBHASCUCTEMAKOOD
nuHaTHaIIockocT. [ Ipumepbl
rpaduKoB,
3a/1aHHBIX
dbopmynamu.
UreHuerpadukoBpeanbHbIX3a
BUCUMOCTEH.

[Tonstuepynkuun.l padpuxdy

OTMeyaTh B KOOPAUHATHON NJOCKOCTH TOYKA TIO 3aJaHHBIM KOOpJIWHATaM;
CTPOUTHIPAPUKU HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (OpMYIaMH, B TOM YHCIE C
MOMOIIBIOIIU(PPOBHIXJIA00PATOPHIA.

[IpuMeHSTh,M3yYaThIPEeuMYLEeCTBA, HHTEPIPETHPOBATHIpaHUecKUiicioco0npeacTa
BIICHUSIMAHAIN3apa3HO00PA3HOMKU3HEHHOMMH(POPMAIIHH.

OcBauBaTBIOHATHEDYHKIINH,0BJIa/1€BaTh() YHKIIHMOHAIbHONTEPMUHOIOTHEH.
ONMHUCHIBATH €€ CBOMCTBA B

Pacno3HaBath JHHCHHYIO (QyHKIHIO y = kxt+ b,

3aBUCHMOCTHOT3HAYCHUH KO3 purmeHToBAMb.

CTpountsrpa@ukuiMHeHONYHKINN,PYHKIUN Y=|X|.

HKLUU. CoiicTBa
yHKIMA. JIuneiinas [Mcnosib3oBaTh HM(pPOBbIEpecYPChI Il TOCTPOSHUS IPaGUKOB PYHKIMN 1 N3ydeHHUSIUX
GyHKIHS. cBoiicTB. [IpuBOAMTH NpHUMEpBl JMHEHHBIX 3aBUCUMOCTEH B PEANBHBIX IpoLeccax
HOCTpOCHI/Ie MSIBJICHUSIX
rpacduka JMHENHON
¢dbynakun.I'papukdyHkiumny=|
x|
IloBTOpPEHME [loBTOpEeHHE BbiOuparh, NpPUMEHATH OLEHMBATH CIHOCOOBI CpPaBHEHHUS 4MCET,
nodoomenue(64 OCHOBHBIX BBIYHCIIEHUN,TPe00pa30BaHNNBBIPAKEHU, pEIICHUypaBHEHUH.
) MOHATUH W METOJIOB Kypca

7xi1acca,000011eHIe3HAHT I

OcymecTBIASATHCAMOKOHTPOJIBBBINOIHAEMbIXIEUCTBUHUCAMOIIPOBEPKY
pe3yIbTaTaBbIYUCIICHUM, TPe0Opa30BaHM, ITOCTPOCHUM.

Pemars3agaynn3peabHOMKU3HY, IPUMEHATEMATEMATHY €CKUe3HAHUSA UIIPEIICHUA3a,1a
YU3 IPYTrUXIPEIMETOB.

PeI]IaTbTeKCTOBbIe3a)Ia‘II/I,CpaBHI/IBaTb,Bblﬁl/IpaTbCl'[OCOﬁLIpCI_HCHI/ISBa)Ia‘-II/I
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8 kiacc (HemeHeel02y)

Hassanuepa
3aes1a(TeMbl)
OcHoBHOecO/1ep:KaHHe OCHOBHBIEBUABIAEATEIbHOCTHOOYYAOIIINXCS
Kypca(4ucjio
4acoB)
Uuciaa u |KBagpartHbliikopenbusuucia. (@opMyJIMpPOBaThONPe/Ie/IeHUeKBaIPATHOTOKOPHIN3UUCIIA,apU(PMETHUECKOTOKBAIPATHOT
BLIYMCICHNS. [ToHsATHEOOMPPAIMOHATFHOMY  [OKOPHS.
KBaaparnbie ncie.JlecaTHaHpIenTPUOIIKEeH
[IpuMeHATHONEepaAlIHION3BICYECHUSKBAIPATHOTOKOPHIU3YNCIIA, M CIIOJIB3YATTPUHE00X0TUM
KOPHHU HsiMppaliioHaibHbIXUKCeN. [le
. OCTUKAJIBKYJIATOP.
licTBUTENbHBICUNCIIA. CpaBHEH
(154)

HE/ICVICTBUTEIIbHBIXUNCEI. AP
n(hMETHYECKUITKBAIPATHBIIKO
PEHb.

ypaBHeHHeBHI{axzza.CBOﬁCTB
aapru(pMETUUECKUXKBAPATHBI
X

KOpHEH.
[IpeoOpa3oBaHNEUNCIIOBBIXBBI
PaKEHHI,CONEePKALNXKBAIPA
THBICKOPHHU

OIIeHI/IBaTbKBaIIpaTHBIGKOpHI/IIIGJH)IMI/I‘-II/ICJIaMI/II/IIIeCﬂTI/I‘-IHI)IMI/I[[pO6$IMI/I.

CpaBHUBATH U YHOPSAA0YMBATDH PAllMOHATILHBIE U UPpALMOHATIbHBIC YHCIIA,
3aM1CaHHBIECTIOMOIIBIO KBaIPATHBIX KOPHEH.

W cc1e10BaThypaBHEHHEX =, HAXOUTHTOUHBICHIIPHOTIKEHHBIEKOPHUIPHA>0.

HccnenoBaTbcBOMCTBAKBAPATHBIXKOPHEN, TPOBOASYHNCIOBBIEIKCIIEPUMEHTHICUCIIONB30B
QHHEMKAJIbKYIATOPA(KOMIIBIOTEPA).

Jloka3bIBAThCBOI CTBAAPH(PMETHUECKUXKBAAPATHBIXKOPHEH ; IPUMEHATHUX ITISPE0OPazoB
QHHSIBBIPAKCHUH.

BpinoiHATL mpeo0pa3oBaHMs  BBIPAKEHUM, COAEpPKAIIUX

KOpHI/I.BBIpa)KaTLHCpCMCHHLICI/BF COMCTPHUYCCKUXHU (I)I/IBI/I‘-ICCKI/IX(bOpMYJ'L

KBaapaTHBIC

BoiunciasaTb3HaueHus! BBIpa)KeHI/II\/'I,CO,Z[Cp)KaH_[I/IXKBaIlpaTHLIC KOpHH,
HCHOHBBYHHPHHQO6XO,£[I/IMOCTI/IK8.JII>KYJI$ITOP.
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M cnoib30BaThBXOICPEIICHII3aa9dIeMEHTAPHBICTIPEICTABICHHU S, CBSI3aHHBICCITPHOIIIKE
HHBIMU3HAYCHUSMU BEJTUYMH.

3HaKOMI/ITBCHCI/ICTOpHeﬁpaBBHTHHMaTeMaTHKH

Yuciaa u | Crenenpb c @DopMyJIHPOBATHLOIPe/1e/eHHeCTENEHHUCLEIBIMIIOKA3ATEIIEM.
BHIYMCIICHMSI. LIEIBIMIIOKA3aT
[peacTaBisaTh3aNMChO0IbIIMX IMAJIBIXYMCENBCTAHIADTHOMBH/IE.
Crenenb eJIeM.
CpaBHUBATLYNCIIAMBEIMYNHBI,3aIIUCAHHBIECHCIIONb30BaHreMcTenenu 1 0.
c meabiM | CTaH apTHAs3aIMChUKNCIIA. p ’
ToKa3aTeIeM Pasmepbi M Ci0/1b30BaTh3aNMChYHCENBCTAHIaP THOMBHIE LI BBIPAKEHUAPA3MEPOBOOBEKTOB, ITTUTEN
bHOCTHUIIPOLIECCOB B OKPY/KAFOIIEMMHUPE.
(74) 00BEKTOB pott py t p
OKPYKAIOIIErOMHPA(OTINEMEH |opmyHpoBaTh, 3aMHCHIBATL B CHMBOIHYECKOi (opme u
TapHBIXHACTUIIOKOCMUHCCKH HWJLTIOCTPHPOBATHLIPHMEPAMHUCBOICTBACTEIIEHUCLIEIBIMIIOKA3ATENE
XOOBEKTOB), NI TENBLHOCTBIIPO |,
IIECCOBB
OKPYKaIOIEMMUPE.
[IpUMEHATHLCBOMCTBACTENEHHUIANPEOOPA30BAHUSIBLIPAKEHHMN,COIEPIKAUX CTENEHUCIIENT
CBOHCTBACTEIICHUCICIBIMITOKA | 1/ oo
3arenem
BbIN0JHATHAECTBUSCUNCIIAMH,3aTMCAHHBIMUBCTAH IAPTHOMBH1E( yMHOKEHHUE, IETIEHHE, B
03BEJICHUE BCTETICHD)
Anrebpanydeckne [KpagpaTHbIi Pacno3HaBaTh KBapaTHBINTPEXUIIEH, yCTAHABINBATE BO3MOKHOCTBETO PA3JIOKEHHUS
BHIPAKEHHSI. TPEXUIIEH. [HAMHOKUTEIIH.
Pa3n0xeHHEKBaIPaTHOTOTPEX . )
KBaaparHblii PackiiaibIBaTh HA MHOMKHMTEIM KBAJAPAaTHBIM TPEXWIEH C
UIIEHAHAMHOKHUTENH
TPEXUIIeH HEOTPHUIATENBHBIMIMCKPUMHHAHTOM
(59)
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AJredOpanvecku
eBbIPaKeHM .

AJiredpanyecka
s1 1po0b

(154)

Anrebpanueckas

Jipo0b. J]
OIlyCTHUMBIE

3HA4YeHUs
[IEPEMEHHBIX, BXOASIIIUXBAJIre
OpanyeckueBblpaxeHus. OCHO
BHOE

CBOMCTBO
AIreOpanvdecKoi

npobu.C
OKpalieHueapooei.

CroxeHue,

BBIUHTAHUE,
YMHOXEHHeH1eJIeHreanreopa
nyeckuxapooeit.Ilpeodpazona
HUE BBIPAKCHUI,COICPKAIINX

anredpanveckuepoon

3al'll/lCLIBaTbanreraI/I‘IGCKI/IeBHpa)KeHI/ISI.
HaXOIlI/ITLO6J'IaCTBOHpe,[[eHeHI/IHpaHI/IOHaHBHOFOBBIpa)KeHI/Iﬂ.

BbINOJHATHYNCIOBBICTIONCTAHOBKUUBBIYH CAS TH3HAUCHUEAPOOU, BTOMYNCIIECTIOMOIIBIOK
AIbKYJIATOpA.

@ opMyJIMPOBATHOCHOBHOCCBOICTBOAITEOpANYECKONAPOONUIIPUMEHS THETOISITIpeoOpa3
OBaHUAIPOOEH.

BoinoaHsaThAelicTBUscanreOpanyeckuMuapoOsmu. I IpumenaTenpeoOpa3oBaHUSABbIPAKEHH
WJUIs peleHns 3a/1a4.

Boipa:kaTbnepemMeHHbIen3hopMy(PpU3NIECKUX,[€OMETPHUECKUX,0TTUCHIBAIOIIIX OBITOBBI
ECHUTYAI1H)
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YpaBHeHust KBanpartHoe ypaBHeHUe. |[Pacno3HaBaTBKBaApaTHbICYPAaBHEHUS.

Henonnoe .
uHepaBeHcTBa. KB KBAIPATHOE 3anucbiBaTh GopMyJy KOpHEH KBaJpaTHOTO YpaBHEHWS,
ANPATHBIEYPABHE | oryre Dopmyna pelmIaTbKBaJApaTHbleypaBHeHHUsI— IOJHbICH HEMOJHbIE.
o KOPHEHKBAZPATHOTOYPABHEHU  []poBoaNTHIPOCT el LIMENCCIe0BAHNSKBAPATHBIXYPABHEHHUI.
(154) 5. TeopemaBuera.
PemaTbypaBHeHHUs,CBOSIINECAKKBAIPATHBIM,CIIOMOIIBIONIPe0Opa3zoBaHU3aMeHOUIIEpe
Pewenne MEHHOIA.
ypaBHEHUH,
CBOI[SIH_II/IXCHKKBEII[paTHLIM.Hp HaﬁJ’IlOZ[aTL H aHAJIU3UpPOBATL CBA3b MCKAY KOpHSIMU U
ocTenme JpOOHO- KO3 UIIEHTAMUKBAIPATHOTOYPABHEHUSI.

palOHAIbHbICYPABHEHUS.
®opmympoBarbTeopeMyBueTa,aTakkeo0paTHYIOTEOpEMY, IPUMEHSTh

PemeHne TEKCTOBBIX 3ajau 9T
CIIOMOIIBIO TCOPCMBIJIA PCHICHUSA 3aa4.

KBaJIpaTHBIX .
PemaTbTeKkcTOBBIE3aJaYHAITEOPANUESCKIMCIIOCOOOM: TIEPEXOIUTHOTCIIOBECHON

YpaBHEHUU
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(opMyYITHPOBKHYCIOBH33IaUHKAITeOpandeCKONMOICTUITYTEMCOCTABICHUSYPABHEHUS; pe
11aTbCOCTaBJIIEHHOE YPaBHEHUE; MUHTEPIPETUPOBATHPE3YIIbTAT.

3HAKOMHUTBCSICMCTOPHEN pa3BUTHAAITCOPBI

YpaBHeHMsI

171

HEepaBeHCTBA,
CucremblypaBHeH
11971

(134)

JInHeitHoeypaBHEHUECABYMSIIT
epEeMEHHBIMU,erorpaduk,npu

MepBIpEIICHUTyPAaBHEHUMBIIC

JIBIX YUCJIAX.

PemennecucTeMIByXJIMHEMH
bIXyPaBHEHUNCIBYMsI

IIEPEMEHHBIMM.
[ IpuMepsIpeIeHUACUCTEMHET
WHEHHBIXYPaBHEHUNUCIBYMSIIE
PEMEHHBIMU.

['paduueckas
WHTEPIpETANTyPaBHECHHUSCIB
yMsTIepeMEHHbIMUUCHCTEMYP
ABHEHUICABYMSANIEPEMEHHBIM
178

Pemienne TEKCTOBBIX 3agay
CIIOMOLLIBIOCUCTEMYPABHEHH I

Pacno3HaBaTbIMHEHHBICYPAaBHEHUSACABYMSIIEPEMEHHBIMH.
CtponTh rpaguKy TMHEHHBIX YPAaBHEHHI, B TOM YUCIIC UCHOIb3Yysl HH(POBbIE
pecypcbl. PasiimuaTenapanieslbHbICUIIEPECEKAIOIINECS TIPSIMBIETIONX YPABHEHUSM.

Pemats cuctemel HB}D(HHHeﬁHBIXypaBHCHHﬁ C ABYMAINICPEMCHHBIMHA MOJICTAHOBKOM
HCIOXCHUCM.

PemiarbnpocTedmecucTeMbl, BKOTOPBIXOIHON3 YPABHEHUNHESABISICTCSUIMHEMHBIM.

IIpuBoaurs rpaguyeckyro

ABYMATICPECMCHHBIMHU N CI/ICTCMypaBHCHI/Iﬁ CABYMs IICPEMCHHBIMU.

HHTEPpHpETAlUI0 PCHICHUSA  YpaBHCHUA C

PemaTbTeKkcTOBbIE3aJa4YH anre6panquKHMcnoco60M

65




YpaBHeHus1

qI/ICJIOBBICHepaBGHCTBaI/II/IXCBO

(I)OpMyJII/IPOBaT]: CBOMICTBA YHCIIOBBIX HCPAaBCHCTB, HWJUIIOCTPUPOBATL HX

['paduk  ¢dyHKIUY.
CaoiicTBa yHKIIUH, UX

oToOpaxeHue Harpaduke

licTBa. HAKOOPIMHATHOUIIPSIMOI, JOKA3BIBATH aTeOpaniecKy.
HEepaBeHCTBA. . .
HepaBencrBocogHolnepeMeHH [IpMMeHSITLCBOICTBAHEPABCHCTBBXOICPEIIICHHI3a/1a4.
Hepasencrsa .
(124) OHA. . . .
. Pemiath nUHENHBIE HEPABEHCTBA C OAHOM TIEPEMEHHOM, W300pakaTh
Jluneiinbie N 5
. peleHreHepaBEeHCTBAHAYHMCIIOBOM MPSIMOH.
HEpaBEHCTBACOIHOMIIEPEMEHH
oftunxperenue. CHcTembl PemiaTh CHCTEMBI IMHEWHBIX HEPABEHCTB, H300pa)KaTh PELICHUE CHCTEMBI HEPABEHCTB
JMHCHHBIX |y agycioBoinpamon
HEPABEHCTBCOJHONIIEPEMEHHO
MMUXPEIICHUE.
M300pakeHne
pelieHus
JTMHEWHOTO  HEpPaBEHCTBA U
MXCHCTEMHAYUCIOBOUIIPIMON
DyHKINH. [Tonstue ¢dynkiun.O6macts |[McmoJib30BaTh()yHKIIMOHATBHYIOTEPMHHOJIOTHION CHMBOJIHKY.
OcHOBHbIE OTIpEICTICHUSTUMHOKECTBO3HAY (BHIUMCASITS 3HAYeHUsi (QYHKIOWHA, 3aTaHHBIX Qopmynamu (Tipu
CHHUIA (GyHKIHH. HE00XO0JMMOCTHHICIIONB30BATHKATBKYISTOP ); COCTABIATHTAOTUIBI3HAYEH
NnOHATUA(S . N
CrniocoObI3a1aHuAQYHKINH. Uil yHKITUH.
1)

CrpontbnoroukamrpapukuyHKIni.
OnucpIBaThCBOMCTBADYHKITMUHAOCHOBEEETPAPUISCKOTOIIPECTABICHHS.
M cnosib30BaThQYHKIIMOHAIBHYIOTEPMHHOJI0T HIOMCHMBOJTUKY.

HccaenoBarbnpuMepbirpadukoB,0TPaXKaOIUXPeaTbHBICIPOLIECCHIUSABICHHUS.
[IpuBOAMTHIPUMEPBINPOLECCOBUSABICHUIC3aJaHHBIMUCBONCTBAMH.

Hcnonb30BaTbKOMIIBIOTEPHBIE  NPOTrPaMMbI

JUTSITOCTPOCHUATPAPUKOB() YHKITUHHUN3YICHUS
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NXCBOWCTB
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DyHKIUH.
UucaoBbie
bynxmm(

O4)

UreHnennocTpoeHuerpaGpukon
¢byakuumii. [Ipumepsirpaduxos
byHKIHH,

OTPaKAIOIINX
peanbHbIe

POILIECCHI.

DyHKIUH,

ONKMCBHIBAKOLIUETIPS
u
00paTHYIONPOIIOPII
MOHAJIbHBIE3aBUCHUMOCTH,

MYIO

ux
rpadukn. I unepooa
a.

I'padukdyrximmy=x".OyHKII
S BN I

AN)=x ,)=X 7y_x9y_|x|arpaq)nq

€CKOEpEeIICHUEYPAaBHEHUNUCH

CTEMYpaBHEHUN

HaxoaurbcnomoiborpadukadyHKIMU3HAYCHUEOTHOMH3PACCMATPUBACMBIXBEIIMYMHITO3
HAYCHUIO JIPYTOH.

BHecI0KHBIXCITY4asiX BbIPAKATHGOPMYI10ii3aBUCMMOCTH MEXK/TyBEIUUYNHAMHU.
OnucpIBaTbXapaKkTEPU3MEHEHHUSIO0IHONBEINYMHBIB3aBUCUMOCTUOTU3MEHEHUSIPYTOM.

PacnoznaBath BuibI n3ydaembix QyHKIMi. [loka3piBaTh cXeMaTHYECKHU MOJIOKEHUE

o . 2
HAKOOPAMHATHONITOCKOCTHIPAPHKOBDYHKIMHABH/IA: y=x", )= x°,y= x,y=|x|.

HUcnonb3oBars  QyHKIHOHAJIBHO-TPpaduyecKue
NnpeACcTABJICHUAISIPEIICHUUUCCIIEI0BAHUSYPABHEHN U CUCTEM

YPaBHEHUU.

[IpuMensaThUU(POBBIEPECYPCHI TIATOCTPOCHUATPAPUKOBPYHKIINH

IloBTOpEHUE

0000menune(64)

"

[loBTOpEeHME

OCHOBHBIX
MOHSATUIT U METOJIOB KYpCOB
7u8xiaccoB,00001IeHUE3HAHN

v

1

BbiOnpaTrh, NPHUMEHSITH, OLEHHMBATH CIIOCOOBI

BBIYUCIICHUH,IPe00Pa30BaHUMBBIPAKEHNUHN, peIIEHUSypaBHEHUH.

CpaBHCHHS YHCCII,

OcyiecTBIATHCAMOKOHTPOJIbBBINTOIHIEMbIXIEHCTBUHNCAMOIIPOBEPKY
pe3ysbTaTaBbIYMCICHUNA, Tpe00pa3oBaHuil, MOCTPOCHUH.

Pemarp3afaunuspeabHOMKH3HH, IPUMEHATHMAaTEMaTUYECKUE3HAHUSA UIPEILICHUA3a1a
Y13 IPYTUXIPEIMETOB.

PeI[IaTbTeKCTOBLIe3aIla'-II/I,CpaBHI/IBaTL,Bblﬁl/lpaTbCl'[0006blpeH_IeHI/ISI33,Z[a‘-II/I
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9 kiacc (Hemeneel(02y)

Ha3Banuepa
3aeJ1a(TeMbl)
OcHoBHOecoep:kaHNe OCHOBHBIEBH/IBLIESATEILHOCTHOOYYAIOIIUXCS
Kypca(4uciio
4ac0B)
Uncaa PanrioHanbHbIe yucia, [Pa3BuBaThIpeacTaBIEHUAOUYNCIIAX:0OTMHOKECTBAHATYPAIbHBIXYMCENIOMHOXKECTBA/ICHC
HBBIYMCIICHU WppaLOHATILHBIE TBUTEIIbHBIXYHUCEIL.
s qiucha, . .
. O3HaAKOMHTBCSICBO3MOKHOCTBIONPEICTABICHHS ICHCTBUTEIHHOMOYNCIIAKaKOECKOHEUHOU
JleiicTBUTE/IbHBIE [KOHEUHBICHOCCKOHEUHBIEIECAT .
NECITUUHONIPOOH, IPUMEHATbIECITHUHBICTIPUOINKEHUSIPATUOHATIEHBIXU
yHciaa WYHBIEAPOOH.
HPPAIMOHATIBHBIXYHUCEIT.
(99) MHOKEeCTBOAEHCTBUTENBHBIXY

ncen;

JENCTBUTEIILHBIE
qHCIaKaKOECKOHEUHbIEAECATH
yHbIepoOU. B3auMHOOHO3HA
YHOECOOTBETCTBHEMEXK Y

MHOKECTBOMIEH
CTBUTEJIbHBIXUNCEIIMMHO)KECTB
oM

TOYEKKOOPIMHAT
HOMIIPSAMOM.

CpaBHEHUEACHCTBUTEITLHBIXUN
ced,

apupMeTHyecKue
IEHCTBHUS c
NeiCTBUTEIEHBIMUYHCIIAMH.

N300pamxaTbeiiCTBUTEIbHBICYNCIIATOYKAMUKOOPAMHATHOUIIPSMOM.
3anuchIBaTh,CPABHUBATHUYNIOPSA04YMBATDICHCTBUTEIbHBICUHCIIA.
BbInoJHATH,cOueTassyCTHBIEUTTUCbMEHHBIETIPUEMBI,

apI/I(l)MeTI/I‘IeCKHe)]eﬁCTBHﬂCpaHHOHaﬂbHBIMHqHCHaMH;HaX0}IHTLSHaquHﬂCTeHGHCﬁCHG
HLIMPIHOKaSaTeHSIMI/II/IKOpHeﬁ;BbI‘lI/IC.TlﬂTb3Ha‘ICHI/ISI‘{I/ICJ'IOBBIXBLIpa)KeHI/Iﬁ.

HOJIy‘II/ITbHpeI[CTaB.]IeHI/[eO3Ha‘-H/IMOCTPII[GI)iCTBHT@J'IBHBIX‘H/ICGHBHpaKTquCKOﬁﬂeHTeHBH
OCTHYCJIOBCKA.

AHaJII/I3]/Ip0BaTI) n JaejJaTb BBIBOAbBI O TOYHOCTHU HpI/I6J'II/I)KeHI/I$I )ICIZCTBPITGJ'ILHOFO
YUCTIAIIPUPCHICHUN 3a/1aY.

OprFJIﬂTbﬂCﬁCTBHTeHBHBquHCHa,BI)IIIO.]1HﬂTbHpI/IKl/ll]KyPGSYHBTaTaBBIqHCHeHHﬁ,

69




[TpubmmKxEHHOC3HAYCHUEBEIIN
YHHBI,

TOYHOCTb
NpUOIINKECHUS.
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Oxpyrienue YHCell. (OUeHKY3HAa4YeHUNYKCIIOBBIXBBIPAXKEHU.
[Ipukuakan OIICHKA .
3HAKOMHMTBCICUCTOPH e pa3BUTHAMATEMATHKN
pe3yabTaToB
BBIYMCIICHU
YpaBHeHnust JIuneiinoe ypaBHeHUE. (OCBanBaTh,3alIOMMHATh M NPHMEHSATH
Perenue rpaduyeckueMeToAbINPUPEIICHUNYPAaBHEHUM,HEPABEHCT
¢ YPaBHEHHMH, [BUUXCHCTEM.
- CBOSIINXCSIKITMHEHHBIM.
OZAHOUTIEPEM Pacno3naBaTbLeNbICHIPOOHBICYPAaBHEHHUS.
ermoii(144) KBanpaTtHoe ypaBHEHHUE. . .
Pemene PemaTbiuHeHHbIEHKBAIPATHbIEYPABHEHU,yPABHEHHU,CBOISIIIIUECSIKHUM, TIPOCTEHIINE
. 00HO-pallMOHATBHBIC YPABHEHHS.
ypaBHEHUH, ol pan M

CBOJSLIUXCIKKBaApaTHBIM. buk
BaJ[paTHbIC YPABHEHU.

[Ipumepsl
peneHus
YPAaBHEHUNUTPETLEHNYETBEPTON
CTETICHEN
Pa3JI0KEHUEMHAMHOXKHUTEIIH.

Pemenne  npoOHO-
palMOHATBHBIXYPABHCHHIA.

Pemenne TEKCTOBBIX
3aayanreopanyec
KUMMETOIOM

[IpeasiaraTbBO3MOXKHBIECTTOCOOBIPEIICHUSITEKCTOBBIX3a/1a4,00CYKIATBMXHPEIIATHTEKCT
OBBIC3aJIa4YM PA3HBIMH CIIOCOOAMHU.

3HAKOMMTBCSCUCTOPH e pa3BUTHIMATEMAaTHKN
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JIMHEHBIEHEPABEHCTBACOIHO
UIIEPEMEHHONUUX PEILICHHE.

CucTeMsbl
JIMHENHBIXHE
PaBEHCTB c OJIHOM

[IEPEMEHHONNNX PEIICHHUE.

KBanparHsieHEpaBeHCTBAU

Cucremblry JIuneliHoe  ypaBHEHHE OcBauBaTBUNPUMEHATHIPUEMBIPEIIEHUSCUCTEMbLIBYXJIMHEHHBIX yPaBHEHUNCABYMSITIEPE
pPaBHEHUI CIBYMs MEHHBIMUH CUCTEMBIIBYXYPaBHEHUI,BKOTOPBIX OJTHO YPABHEHHE
(144) MepeMEeHHBIMUHETOT paduK. HESIBJISICTCSUTMHEHHBIM.
CucreManByxiMHeHHbIXypaBH [McmoJb30BaTh (GYHKLIMOHATIBHO-
CHUICABYMSTIEPEMEHHBIMI U [TpaueCKUETIpeICTaBICHUS ISP elleHUsINMCCIIeJ0BAHUSIYPAaBHEHUI HCHCTEM.
eépemienue. PemuennecucreM i N 5
. HAJIM3MPOBATH TEKCThI 3a1a4 elmaThb ux anredpandecKkum
YXypaBHEHUH, OJHO us3 5 P Aat, p p
. CIIOCOOOM:IePeX0AMThOTCIOBECHON(POPMYITHPOBKUYCIIOBUA3aIaUHKAIIT NYECKOUM
KOTOPBIXJIMHEWHOE, a JpYyroe . pexon (bopmymap Y a ANreOpaneckoAMo
. eJINITYTEMCOCTABICHUACHCTEMBlYPABHEHH I ; PeIIATHCOCTABIEHHYIOCUCTEM BHEHUI; 1
| BropoiicTencH. yT yp ;PeIaTbCOCTABIICHHYIOCUCTEMYYpPaBHEHUN;
HTEPNPETHPOBATLPE3YJIbTAT.
3HAKOMHMTBCACUCTOPH e Pa3BUTHAMATEMATUKU
['paduueckassuHTEeprpeTaus
CUCTEMbl ypPAaBHEHUHN CABYMs
NIEPEMEHHBIMH.
PenreneTekcTOBBIX3a0adalIre
OpanuecKUMCIIOCO00M.
HepaBencTBa HucnoBele HepaBeHcTBa U HHTaTh,3alUCBHIBATH,IOHUMATh,MHTEPIPETHPOBATHHEPABEHCTBA;UCII0Ib30BATHCUMBO
164) MXCBOWCTBA. MTUKYUTEPMUHOJIOTHIO. BBINOIHATHIIPEOOpa30BaHUSIHEPABEHCTB, UCII0JIL30BATH JUTSL
peoOpa3oBaHUs CBOICTBa YHCIIOBBIX HEPABEHCTB.

Pacno3HaBaTbIMHEHHBIEHKBAIPATHBICHEPABEHCTBA. PelIaThIMHETHBIEHEPABEHCTBA,CUCT
EMBUIMHENHBIX BKJIIOUAIOIIMX  KBaJpaTHOE

HCPAaBCHCTBO, I/IpCI_I_IaTLI/IX;06Cy)KI[aTbHOJ'Iy‘-IeHHLIepeLHCHI/IH.

HCPABCHCTB, CHUCTCMBI HCPABCHCTB,

N300paxaTbpeliecHUEHEPABEHCTBANCUCTEMBIHEPABEHCTBHAYMCIIOBOUTIPSMON,
BANMCHIBATbPEIICHUECTIOMOIIHIOCUMBOJIOB.

PemaTbKBaApaTHBICHEPABEHCTBA, UCIIONB3YTpapHUECKUCTIPEICTABICHUS.
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UXpELICHHE.

['paduueckas
WHTEPIPETAUIHEPABEHCTBHC
MCTEMHEPAaBEHCTBCABYMSIIIEPE
MEHHBIMU

OcBaI/IBaTbI/Il'[pI/IMeHﬂTbHepaBCHCTBaHpI/IpCH_IGHI/II/Ipa?»JII/I‘IHBIXBa,[[a‘-I,BTOM‘-II/ICJIeraKTI/IK
O-OpUCHTHUPOBAHHBIX

DYyHKIUHA

(164)

KBagpatuunasyHkuus,e€rpa
¢ukucsoiictra.llapabona,
KOOPAWHATHI
BEPIIMHBITIAPAOOITBI,0CHCHMM
eTpun
napabonsl.C
TereHHbIe( YHKIIMHCHATYPaJlb
HBIMUIIOKa3aTeIIMU
213 ,uxrpa@uKUICBOICTBA.

['pacduxu GyHKIU:

y=kx, y=kx+b,y= ax’, y=
ax’ y=v/x,y=|x|

Pacno3HaBaTh BUAB H3y4aeMbIX (DYHKIMH; WIJIIOCTPHPOBATH
CXeMaTH4eCKH,00bsICHATBPACIIONIOKEHUECHAKOOPANHATHONUIITIOCKOCTHT
padukoBPyHKIMITBHIA:

2 3
v=kx,y=kx+b,y=ax",y=ax ,y=\/x,y =|x|

B3aBUCUMOCTHUOT3HAYECHUNKOD
(b duIMEeHTOB;0NMMCHIBATh MXCBOKWCTBA.

Pacno3naBarbkBagpatnynyo@yHkuuonodopmysie. [ipuBoaursnpumepsl
KBaJpaTUYHBIX3aBUCUMOCTEHN3peabHOWKU3HU,(PU3UKHU,T€OMETPHH.
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Yuci1oBLIENOC
e10BaATeIh-
HOCTHU

(154)

[lonsarue
YHCIIOBOU
IOCJIEN0BATEIILHOCTH.

3a/laHuenocne10BaTeIbHOCT
HpeKyppeHTHOH popMyToin
(dhopMyIoii n-rouseHa.

Apudmernueckas

u
reoMeTpuyecKas
rporpeccuu. QopMyiiblz-
rowieHaapuPpMeTHIECKON

"

reOMETPUYECKON
[IPOTrPECCUI,CYMMBINIEPBBIX /1Y
JICHOB.

M300paxkeHne

YJICHOB
apupMeTHIecKon

UTreoMe
TPUYECKOMITPOTrPECCUNTOUKAM
VHAKOOPANHATHOUINIOCKOCTH.

JInHelHbI "
DKCIIOHEHLIMAIBHBIMPOCT.

CI10KHBIETIPOIIEHTHI

Pacno3snaBath apuMeTHUYECKYI0 M TE€OMETPUYECKYI0 MpPOTpeccud mpu
pa3HbIXCroco0ax3a aHus.

BbINoJHATHLBBIUNCICHUSICUCTIONB30BAaHUEMPOPMYII/-
rowieHaapupMeTHyeCcKONUTeoMeTPUIECKOUIIPOTrPeCCUil, CYMMBI NIEPBBIX7 YJICHOB.

I/I?-Oﬁpa)KaTb‘IJ'IeHBIHOCJ'IeI[OBaTeJ'IBHOCTI/ITOqKaMHHaKOOpHHHaTHOﬁHHOCKOCTI/I.

Pemate 3a1a4M, CBA3aHHBIEC C YUCIIOBBIMHU TOCIIE0BATEIBHOCTIMHU, B TOM YHCIIE
3aJ]auuU3peaTbHOIKU3HN(CHCIIONB30BAaHUEMKAIIBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHH).
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[loBTOpEeHne,00
001IeHHe,CUCTe
MaTH3alHUsA3HA

HU

Yucaa H BbBIYUCJICHUSA

(3amuce, CpaBHEHUE,
elCcTBUSA C
TIeHCTBUTEIILHBIMHU

YHCIaMu,

UK CIIOBadpAMas; IIPOLCHTHI,

OnepupoBarb  NOHATHSMHM:  MHOXECTBO,  IIOJMHOKECTBO,  OIEpallUd  Haj
MHOXECTBaMU; UCN0JIb30BATHIPApUIECKOCTIPEICTABICHUEMHOKECTBIISIONIMCAaHUAPEAITh
HBIXITPOLIECCOBUSBICHUN, IPUPEIICHUN3AauU3IPyTrUXy4eOHbIX IPEAMETOB.

AKTyaJ’II/ICiI/IpOBaTL TCPMUHOJIOTUI0 U  OCHOBHBIC }IeﬁCTBI/IH, CBfA3aHHBIE C
YUCJIAMU HATYPAJTIbHOCUUCIIO,IIPOCTOCUCOCTABHOCUNCIIA, ACTIMMOCTbHATYPAJIbHBIXUNCCII,
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(184)

OTHOIICHHUS,TPOTIOPILIUN;0KPY
rIIeHHE, TPUOJIMKEHNE,0LICHKA
;pEIIEHUEe  TEKCTOBBIX3a/1a4

apupMETHICCKUM
CIIOCO0OM)

MPU3HAKUICIIMMOCTH,IEJI0CYHCIIO,MOAYIhYHCIIA,00bIKHOBEHHAS U IECATUIHAS IPOOH,CTAaH
MapTHBIN BUAYUCIA, apu(dMETHIECKUITKBAIPATHBIN KOPEHb.

BoInoiHATHL AelicTBHS, CPABHUBATH M YNOPSIA0YMBATHL YHCJIA, NIPEACTABIATh YHCIIA
HaKOOPAMHATHOUIIPSMOMN,0KPYTIISITHYKCIIA; BHIMOJTHATHIPUKHIKYHOLEHKYPE3YJIbTaTaB
BIYMCIICHUH.

PemarbTexkcTroBble3agaunapupmeTHieckuMcriocooom. Pemarsnpakruyeckue3ajgayu,
coJlepiKallie MPOIEHTHI, JOJH, YaCTH, BbIpa)Karollhe 3aBUCUMOCTU:CKOPOCTh -BpeMsi-
paccTosiHue,lieHa- KOJIMYECTBO- CTOUMOCTb, 00BEM paboThIBpemsi-
[IPOU3BOIUTENLHOCTHTPY/IA.

Pa361/lpaTpraJ'ILHLIC)KI/ISHGHHBIGCI/ITyaLII/II/I,q)OpMyJII/IpOBaTbI/IXHaH3BIKCMaTeMaTI/IKI/I,HaX
O)]]/ITI)peHICHI/IC,HpI/IMeHﬂﬂMaTeMaTHHeCKHﬁaHHapaT,I/IHTepﬂpeTI/IPOBapr€3yJII)TaT
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AJIredpanyecKueBbIPasKeHu
si(mpeoOpa3zoBaHueaTeOpany
€CKUXBBIPaKCHUH,IOITYCTHMBI

€3HA4YECHMUS)
DYyHKIUH (moctpoenue,
CBOICTBa M3YYEHHBIX
(G yHKITHI;

rpadugeckoe

pELICHNEYPABHEHUMUUXCUCTE
M)

OnepupoBaTbNOHATUHIIMH: CTETICHBCIEIBIMIIOKa3aTeIeM,apU()PMETHUCCKUIKBAAPATHBIINK
OpPEHb,MHOT'OUJIEH, alredpandeckasapoOb, TOXIECTBO.

BbInoJHATHOCHOBHbIEIEH CTBUS :BHITOIHATHPACUETHIIOGOPMYIIaM,IpeoOpa3OBbIBaTh
[eJbIe, JIpOOHO-pallOHATbHbBIE BBIPAXKCHUS u
KOPHSIMH,PEaIn30BbIBATHPA3I0KEHUEMHOT 0WJIEHAaHAMHOKU TSN, BTOMYHCIIECUCTIONB30BA

BBIpAXXCHUA C

HUeM  (opMyn  pa3sHOCTH  KBaJpaToB M KBajJpara CyMMbl H  pa3HOCTH;
HaXOAUThI0IMYCTUMbIE3HAUSCHHUSTIEPEMEHHBIX IS APOOHO-
PalOHAIbHBIXBBIPAKEHUN,KOPHEH.
MoaeupoBaThCIIOMOIIBIO(QOPMYIIPEaTHHBICTPOLIECCHIUSBICHUS

OnepupoBarb mnoHaTHAMH: (GyHKIUSA, rpaduk  QyHKOUK, HYTH  (QYHKIUH,

[IPOMEKYTKU3HAKOIIOCTOSIHCTBA, NPOMEKYTKH BO3pacTaHMsl, YObIBaHUs, HauOoJiblIee U
HaMMEHbIIee3HAYCHUA(DYHKIIUH.

AHAJTU3HPOBATH,CPABHUBATH,00CYK1aThCBOMCTBAD YHKIINNA, CTPOUTBUXTPADUKH.

OnepupoBaTbNOHATHIMHM TIPSIMASTIPOTIOPIIMOHATHLHOCTH,00paTHASTIPOTIOPIIMOHATIHHOCT
b,JINHEHHasAQyHKIMS, KBaipaTHUHass G yHKIMsL, Tapadoa,rumnepooa.

HNcnonb3oBars rpaguku sl ONPENECICHUS CBOWCTB, MPOLECCOB U 3aBUCHUMOCTEH,
TUISIpEIeHUs] 33729 U3 JIPYTuX YYEOHBIX MPEIMETOB U PEAIbHON KU3HU;, MOIEJTHPOBATH
CIIOMOIIBIOTPa(UKOB PeaTbHBICTIPOIIECCHI USIBIICHUS.

BripakaTb(opmy1aMu3aBICHMOCTUMEKYBEIIMUNHAMHU
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10 xinacc (nemeneel024)

Ha3Banuepa
31e1a(TeMbl)
OcHoBHoOeco1epKaHue OCHOBHBIEBHABLIEATEILHOCTHOOYYAIOIIUXCS
Kypca(4uciio
4ac0B)
Uuciaa JleficTBUeCpaMOHANIBHBIMUYH |Y TJIyOJISAATBIIPEACTABICHUEOUNCIENYMCIOBBIXCUCTEMAXOTHATYPAIIbHBIX 1I0CHCTBUTEIbH
HBBIYMCJIEHU CJIaMH,UPPAIMOHATBHBIMUYUC [BIXUUCEN;0PO0JIM BHIYUCICHUN BUEIOBEUECKOUTIPAKTHKE.
s J1aMU,KOHEYHBIMUU .
N 3anuCchIBATBUBBINOIHATHICHCTBUACUUCIIAMUBCTAHAAPTHOMBH/IE.
JleCTBHTEIbHBIE
OCCKOHCYHBIMHM
[1Hcaa BoipaxkaTbuniciaBIKBUBAICHTHRIX OpMax,BbIOMpassHan00IeeO X OASITYIOB3aBUCIMOCT
JECATUIHBIMHUIPOOSIMUBITPOIIC 3
MOT KOHKPETHOM CUTYallUH.
(99) CCEBBIUUCIICHUS

3HAaYEeHUN
anreOpanvecKXBbIPAKEHUNN
PELIEHUUTEKCTOBBIX 3aa4.

3amnuch qucia B
CTaHJAApPTHOMBH/IE,IEHCTBUSIC
YHCIaMU,3alCaHHBEIMHA B
CTaHAApTHOMBH/JIE.
IIpumeHeHue

CPaBHEHUAJEUCT
BUTEIIbHBIXYUCEIIUISONIPEEIIE
HUUPACIIOJIOKEHUATOYEKHAYN
CJIOBOUIIPSIMOMIIPH

r€OMETPUYECKON
MHTEpIIpETalMUPEIICHUHEPA
BEHCTBHUCHUCTEMHEPABEHCTB.

HpeI[CTaBJIHTB JEHCTBUTEIIbHBIE 4YMCJIAa Kak OCCKOHEUHBIE JACCATHYHBIC ,[[pO6I/I,
l'lpl/lMEHHTbI[eCHTI/I‘lHBIerI/I6J'H/I)KCHI/IHpaI_II/IOHaJ'ILHBIXI/II/IppaL[I/IOHaHBHI)IX‘II/ICCJ'I.

M300paxkarbaeiicCTBUTEIbHBIEYNCIATOUKAMUKOOPIMHATHOUIIPSMOH.

I/ICI'IOJ'IL3OB3TBHOH$ITI/I$II/IYM€HI/I$I,CBHS&HHBICCHpOHOpHI/IOHaJ'IBHOCTI)IOBGJ'II/I‘II/IH,HpOHCHTa

MU B Xoae pemicHuAd MaAaTEMAaTUYCCKUX 3aaa4d n 3aga4 us3 CMECIKHBIX

MPCAMETOB,BBIIIOJIHATbHECCIIOKHBICIIPAKTHICCKUCPACUCTEI.

BbInoJHATBL, coueTasyCTHblE M TNHCbMEHHbIE TNPUEMBI, apuPMeTHYecCKHue IeHCTBUS
CPAllMOHAJIBHBIMU YHWCJIaMH; HAXOAMTh 3HAYCHHUS CTENEHEH C LEIbIMH IMOKa3aTesIMU
MKOpPHEW; BBIYMCIATB3HAYCHNS] YACIIOBBIX BBIPAKECHUI.

AHAJIM3UPOBATHL M /JeJ1aTh BBIBOAbl O TOYHOCTH NPUOIMKEHUS EHCTBUTEIHLHOTO
qlclanpUpeIeHnn3aiad.

W cnonb30BaTbIpruéMBL,palliOHATN3UPYIOIIUEBBIUNCIICHUS, TIPHOOPECTUTIPUBBIUKY
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[IpnbanKxEHHOEBBIUNCIIEHNES
HAYCHUWHUPPALMOHATBHBIXYHC
e,

TOYHOCTb
MPUOJIIKEHUS.

Pemrenne TEKCTOBBIX 3aJa4
CIIPUMCHCHUCMOKPYTITICHUAYU
CCILIPUKUIKANOLCHKAPE3YJIb

KOHTPOJIMPOBATHBBIUNCIICHUS, BBIONPASTIOAX O IAIIUNAIICUTYAIIHUCIIOCO0.

TaTOBBBIYMCIICHU.
YpaBHeHust [IpumeHeHne PemiarbiHEHBIENKBAIPATHBICYPABHEHUS, YPABHEH U, CBOJALIUECAKHUM, IPOCTEHITUEAD
JIMHENHBIXY |[00HO-pallMOHAJIbHBIE YPABHEHUS.
c . .
paBHEHU,CBOJALIMXCAKINHEN . .
[IpeacTaBasATHCBA3bMEKyaHATUTHUECKOW3ANNChI0ypaBHEHUANET O papUueCKONNHTEPIIP
oHoOlinepeM HbIM, .
eTaLUEH.
KBaJIpaTHBIX
ennoii(184) ypaBHEHUHTIPUPEIIEHUN3a,1aY

Ha COBMECTHYIO
paboTy,IBUKEHUIONIOIOPOT EUTT
OpeKe,3a/JaYHACTIOKHBIETIPOLIE
HTBI.

Pemenne

YpaBHEHU,
CBOSALINXCAKKBaAPaTHBIM. brk
BaJ[paTHBICYPaBHEHUS.

Y paBHEHUATPETbEUNUETBEPTO
1%
CTEIICHEH,

Pa3I0KCHUCHAMHOKHUTCIIHN.

B.TIaZ[Epra3J'II/I‘lHBIMI/ICHOCO6aMI/IpCI_HeHI/I$ITCKCTOBBIX
3aaa4, IPUMCHAA AN XPCIICHUAYPABHCHU A, HCPABCHCTBA,CHUCTCMbI ypaBHeHI/If/'I.

3HaKOMI/ITbCflCI/lCTOpHCﬁpEBBPITPISIMB.TCMElTPIKH
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Pemenue  apoOHO-
parOHAIbHBIXYPABHCHHH.
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Cucrembly
paBHeHU

(184)

CucreMaiByXJIMHEWHBIXYPaBH
CHUICIBYMAIIEPEMEHHBIMU U
eépemenue.MccnenoBanuepas
TMYHBIX PU3UUECKUXIBICHUIC
[IPUMEHEHUEMIIMHEUHBIXYPaBH
CHUNCIBYMS

epeMEHHBIMHUUXT PAQHKOB.

Pemenne

CUCTEM/IBYXYD

ABHCHUM, OJTHO u3

KOTOPBIXJINHEMHOE, a JApyroe
BTOpOMcTENneHn. Mcnonp30Banu
erpaduyecKOMMHTEpIpETAITI

CHUCTEMBI YpaBHEHUN
CABYMSAINIEPEMEHHBIMUIONIPE

JIEJIEHUSKOJINYECTBAPEILIEHUIC

VCTEMBIUIIPEIBAPUTEILHOTOPE

[IEHUSITEKCTOBBIX3a/1a4.

PerieHneTeKCTOBBIX3a1a4alre
OpandecKuMCcrocooomM

BaagerbnpuémaMupeieHUACUCTEMBLIBYXIMHENHBIX YPABHEHU N CIBYMAIIEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHHH, B KOTOPHIX OJIHO YPABHEHHE HE SBIACTCSUINHEHHBIM

Hcnoab3oBath (GyHKIIMOHATTLHO-

l"pa(bI/I‘ICCKI/IereI[CTaBJ'IeHI/IHI[J'IHpeIHeHHﬂHI/ICCJICIIOBaHI/ISlypaBHeHI/Iﬁ HCUCTCM.

IIpumeHATbYpaBHEHHE KaK BaXXHEHIIYIOMAaTEMaTHUECKYIOMOJAEIb JUIsl  ONMCAHUSA
UU3y4CHUSPa3HOOOpa3HbIXPEaIbHBIXCUTYALUH, peIIaThTeKCTOBbIE3aJaunaireOpanyeckium

MCTOAOM.

IlepexonuTs 0T cioBecHOW (OPMYTUPOBKH YCIOBUS 3a7aud K anreOpanyueckoit
MOJIETTUITYTEMCOCTABICHUSCUCTEMBI YpaBHEHHIA;

peIHaTbCOCTaBJ'IeHHYIOCI/ICTCMyypaBHeHI/Iﬁ.

3HAKOMHMTBCACHCTOPH e Pa3BUTHAMATEMATUKU

HepaBeHncrBa,
cUCTeMbIHEpa
BECHCTB

(224)

Cucremsl

JINHEMHBIX
HEPaBEHCTBCOAHONIIEPEMEHHO
NUNX pELICHUE.

KBaspaTHbIEHEPABEHCTBAUUX

Hp HUMEHATbAIIIIapaTHCPAaBCHCTBJIAPCIICHUA3AAaYN3PA3TTMIHBIXPAa3CIOBKypCcaMaTEMaTu
KH.

Hcnonb3oBaThbCcBoMcTBAD YHKINNIPEIICHUSKBAAPATHBIX MIIMHEHHBIXHEPABEHCTB.

BbInoaHATHIIPe0Opa30BaHUIHEPABEHCTB, HCII0Ib30BAThIAIPEOOPA30BAHUS
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pelleHueE.

PemennennHeHbIXUKBAIPATH
BIXHEPABEHCTBCUCIIOJIb30BAHU

E€MCBOWCTBHUTPaUKOBIMHEHHO
WHUKBaIpaTUYHOU

GYHKITUH.

['padmyeckassuHTEpIIpETALIUSH
€paBEHCTBUCUCTEMHEPABEHCTB

CBOIMCTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JINHENHbBIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIXHEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUX KBAJIPaTHOE HEPABEHCTBO,
Y pelaThuX;00CyKAAThII0JydYEHHbICPEIICHUS.

[IpencTaBasiTbCBA3bMEKTyaHATUTHUECKON3aIMChIOHEPABEHCTBA,CUCTEMHEPABEHCTBUHX
rpadudeckoil HHTEpIIpeTaIueH.

HN300paxkaTbpeliecHHeHEPAaBEHCTBAUMXCUCTEMHAUYNCIIOBOMIIPSIMOM, 3aNIMCHIBATH
PEIIeHNECTIOMOIIBIOCUMBOJIIOB.

CABYMAICPEMCHHBIMU PemaTbKBaIpaTHEIEHEPABEHCTBA, UCIIOb3yATpapuUeCKHENPEICTABICHUS.
IIpuMeHsATBHEPABEHCTBAIPUPEICHUMPA3INYHbIX 33124, BTOMYHCIIEIPAKTHKO-
OPUEHTUPOBAHHBIX
DynKuuH Hccnenosanue CTpouTh  CXEMaTM4ecKoe  u300pakeHHe  rpa@UKOB  pasIMYHBIX  (DyHKIWI,
JIMHEWHON,KBaIPaTHYHOM [PACMO3HABATHLBUAL  U3ydaeMbIXQYHKIMI 10  (opmynam, rpadukam;00bICHATD
(204)

KyOndeckonpyHKIuii,

00paTHOUMPOTIOPITUUTION
x(dopMynaMu rpaduky.

[ToctpoenuerpapukoBdy
HKITHI1,001aCThOTIPEICTICHUS

KOTOPBIXOTPAHUYEHHOE
MHOkeCTBO.I 'eomeTpruec
KoenpeoOpazoBaHue

rpaduKOB)YHKINH.

['padpuxu byHKIMA:

pacIoyio’keHre HaKOOPIMHATHOMIIIIOCKOCTUT paduKOBGYHKIMHBUAA: y=kx,)=kx+b,

2 k 2 o
y=ax"+bx+ c,y=",y=ax’, y= ax3, yZ\/x B T3aBUCUMOCTH OT 3HA4YeHUU
X

K02 (HUILIMEHTOB;0MUCHIBATHUXCBOICTBA.

Pacno3snaBaTh KBagpaTHUHYIO QYHKIMIO 110 GOpMYyJie, BBIACIATH KBaIpaT ABYyWIeHa
W3KBaJPaTHOIO TPEXWIECHA; PACKIJIAbIBATh TPEXWIEH HA MHOXUTEIH, €CIIU €CTh
KOPHU;CXeMaTHYeCKH H300pakaTh rpadpuk QYHKIHHA y=X' [PU Pa3IHIHBIX I 1

OHI/ICLIBaTLCBOI)’ICTBa; BBIYUCIIATh 3HAUYCHUEC KOPHA n-om CTCIICHU, YIIPOIIATH BBIPAKCHHA
COCTCIICHSMM.

[IpuBOANTHIPUMEPBIKBAAPATUYHBIX3aBUCUMOCTEHU3PEATbHOMKN3HU, PU3NKN,T€OMETPUU

Crpoutbun3odpaxaTbcxeMaTH4YeCKUTpapUKUKBAIPATUYHBIX O YHKIUI,3aTaHHBIX
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v=kx, y=kx+b,

+

bx
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_ 2. ._ 3
y=ax",y=ax’,

k
X
['paduknudyHkmuBOIMCAHUT
Pa3IMYHBIX
MPOLIECCOBBUBHUKE.

dopMymamu Buxa y=ax", y=ax +q, y=a(x+p)", y=ax +bx+c.

AHAJTU3HPOBATHUNPHUMEHATHCBOI CTBAN3YYCHHBIX ) YHKINNTITUXITOCTPOCHHSI,BTOMYHUCIT
€CIIOMOIIbIO LIU(POBBIXPECYPCOB

YuciaoBbIenoca
e10BaTeIb-
HOCTH

(154)

Apudmernaeckas

UTEOMET
pudecKasnporpeccuu.3aaauu
u3

peanbHOU JKU3HU

HaBbIUMCIICHNE CJIOKHBIX
npoueHToB.l [pumenennenporp
€CCUIBCMEKHBIXHAYKAX.
DopMyibl
YyIeHaapu(pMeTHIeCKOil
u
reOMETPUYECKONTTPOrPECCHil,C

YMMBITICPBBIX#71 YJICHOB.

M300paxkeHue

YJICHOB
apumeTnyecKoit

ureoMe
TPUUIECKONITPOTrPECCUNTOUKAM
MHAKOOPAMHATHONIUIOCKOCTH.

JInHeHbI u
PKCITOHEHIINATBHBINPOCT.

AHATU3NPOBATBL(HOPMYITYH-
rOYJICHANOCIIEI0BATEIbHOCTHIIINPEKYPPEHTHYIO(DOPMYITY M BBIYM CIIATbYICHBITIOCIIEIOBA
TEJIbHOCTEH,3a/IaHHBIX STUMUA(DOPMYIaMH.

[IpumeHsITHCBONCTBaAPU(PMETHUESCKONUTEOMETPUYECKONTIPOT PECCHMITITHAX 05K ICHUSTHE
M3BECTHBIXWICHOBIIOCIIEA0BATEIbHOCTEH.

YCTaHaB.TII/IBaTb3aKOHOMepHOCTbBHOCTpOCHI/II/IHOCJ'IG,Z[OBaTeJ'ILHOCTI/I,eCJ'II/IBBIHI/ICB.HBIHe
PBBICHECKOJIBKO €€U4JICHOB.

Pemarb3anauncuconb3oBaHueMpopMyn-
rowieHaapuPpMeTHIeCKONUTeOMETPUIECKOUTIPOTPECCU, CYMMBI TIEPBBIX7 YJICHOB.

M300paxaTbueHbINOCIEI0BATEIbHOCTUTOUKAMUHAKOODIMHATHOUIIIIOCKOCTH.

PaccMaTpuBaThIpuMepbINpPOLECCOBUSBICHMIN3PEaTbHONKNZHU, WILTIOCTPUPYIOLIUEN
3MEHEHHEBApU(PMETHUECKONITPOrPECCU U, BTEOMETPUYECKONTTPOTPECCHH;1300pakaThbCOOT
BETCTBYIOIINE3aBUCUMOCTUT papUUECKH.

Pemiath 3anauM, CBSI3aHHBIE C YHUCIOBBIMH TIOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIC
3a/1auun3 PETbHONW >KU3HU C HCIOJIh30BAaHUEM IU(PPOBBIX TEXHOJOTHUN (DJIEKTPOHHBIX
Ta0IuI,Tpad MIeCKOTOKATBKYISITOPAH T.11.).

PemiaTh 33724 Ha CIIOKHBIC MPOICHTHI, B TOM YHCIE 33Ja4dl U3 PEATHbHOM MPAKTHKU
(cHCTIONIb30BaHUEMKAIIBKYJIISITOPA).
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3HAKOMMTBCSACHCTOPH e Pa3BUTHAMATEMATUKN

[TpupazpaboTkepabouedTporpaMMbIBTEMATHIECKOMITIIAHUPOBAHUHTOJKHBIOBI ThYITCHBIBO3MOKHOCTUUCITIOIB30BAHUSD
JEKTPOHHBIX(ITU(POBBIX )00Pa30BATEIHHBIXPECYPCOB, ABIISIONTUXCAYIeOHO-
METOAMYECKUMUMATEpHATIaMU( My TbTUMEIUHHBICTIPOT PAMMBI, JIEKTPOHHBICYYCOHNKNN3aTaYHUKH, 3JIEKTPOHHBICONOTHMOTEKH,
BUPTYaIbHBICTA00paTOPUH, UTPOBBICIIPOTPAMMBI, KOJUICKITMAII(PPOBRIX00PA30BATEILHBIX PECYPCOB),ICTIONH3YEMBIMUIIO0 YT
eHusinBocnuTanusooyqaromuxcsicHO/J[ A, mpeacTaBIeHHBIMUBYIEKTPOHHOM(IIM(PPOBOM ) BUICHPEATH3YFOIITIMU N TAK THICCKU
eB03MOKHOCTUMKT,coiepkaHuEeKOTOPBIXCOOTBETCTBYET3aKOHOAATEIHLCTBYO0000pa30BaAHUH.

85



POEJTEPAJIBHASN PABOYAAIIPOI'PAMMA
YUYEBHOTI'OKYPCA«I'EOMETPUSA».7-10 KIIACCBI

HeanusyuyeHnssyueOHOrokypca

«MareMaTHky y>Ke 3aT€M YYUThb HaJ0, YTO OHA YM B MOPSIOK MPUBOJIUTY, —
IACAJI BEJIMKUA pycCKHM YyueHbld Muxann BacunseBnu Jlomonocos. U B
ATOMCOCTOUTOTHAU3IBYX1IEICHO0yUeHUATEOMETPUNKAKCOCTABHOHYaCcTUMATEMAaTH
KHBIIKOJIE. DTOULIETMCOOTBETCTBYET/I0KA3aTEIbHASUTMHUSIPETIOJaBaHUAT €OMETPH
u.CnenysmpencrasineHHoil [porpamme,ccenbMorokiacca Ha YpOKax TI€OMETPUU
oOy4Jaronuiics YUUTCS MIPOBOJUTH
JIOKa3aTeIbHbIEPACCYKICHUS,CTPOUTHIOTNYECKUEYMO3aKITOYEHHU S, TOKA3bIBATBUCT
WHHBICYTBEPKICHUA U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, TPOBOJUTH
paccy X IaeHus
«OTIPOTUBHOTO»,0TINYATHCBOMCTBAOTIIPU3HAKOB, POPMYITHUPOBATHOOPATHHICYTBEP
K aeHus. O0yyaronniics,0BaaieBIIMHUCKYCCTBOMPACCY X AaTh,0y 1€ THPUMEHS Th
€ro " B OKpykawomeh xku3Hu. Kak nmnwmcan reomerp © - memaror
Hrope®enoposnulllapbirvuH, «IroasMu, TIOHUMAOIUMU, YTOTAKOE0KA3aTeIbCTBO, T
PYAHOHUIAKEHEBO3MOKHOMAHUITYJINPOBATHY . IBATOMCOCTOMTBa)KHOEBOCTIMTATE D
HOE3HAYEHUEN3YUECHHUIT€OMETPHUU, IPUCYIIEEUMEHHOOTEYECTBEHHOMMATEMATHIECK
OM IIKOJIE.

Bmecre ¢ TeM aBTOpBl IpOrpaMMbl MPENOCTEPErarOT YUHATENId OT

M3IIMIIHEropopmMann3Ma,0co0eHHOBOTHOILIEHUHHAaYaIMOCHOBaHuireometpun. dpa
HIly3ckuiiMaTeMaTuk ) Kan /(b€ TOHHEN03TOMYTIOBOIYBBICKA3aJICATAK:
«YTo Kacaercsi AENMKATHOW MpOOJEMbl BBEICHUSA «AaKCHOM», TO MHE KaKeTcd,
YTOHANEPBBIXMIOPaXHY>KHOBOOOIIEN30€raTblIpOM3HOCUTECAMO3TOCIIOBO. CAPYTOiK
€CTOPOHBI,HECIIEYETYITy CKATBHUOJTHOWBO3MOKHOCTUIABATBIIPUMEPHI JIOTUYECKUX
3aKJIFOYEHHH, KOTOpBIE Kyzaa B OombIIIeH Mepe, yeM
UESaKCHOM, IBJITFOTCSIMCTUHHBIMUMEIMHCTBEHHBIMUIBUT ATEIIIMUMATEMATUYECKO
I'O MBILUICHUS.

Bropoinuenbron3y4eHusIreOMETPUMABIIACTCAUCIIONb30BAHUEEEKAKUHCTPYME
HTa TpU  pElIEHMH KaK  MaTEeMaTHYeCKHMX, TaK H  IMPAKTUYECKUX
3a/1a4,BCTPEYAOINXCABPEATbHOMKN3HA. OKOHYMBIIMUKYPCT€OMETPUH OOy YatO LU
XCSl JTOJDKEH OBITh B COCTOSIHMM ONPEIEIUTh N€OMETPUUYECKYIO (DUTypY,ONHcaTh
CJI0BaMU JAHHBIMYEPTEK WU PUCYHOK, HalTH
MJI0IAIb3EMEIbHOTOYYaCTKA, PACCUUTATBHEOOX 0 IUM YO JUTHHY O TOBOJIOKOHHOTOK
abensuauTpedyeMbiepa3MephirapaxkaiiaBTOMOOUIISL. DTOMYCOOTBETCTBYETBTOpAst
,BBIUMCIIMTENbHAS JIMHUS B M3YYEHUH TEeOMETpuM B IKoJyie. JlaHHas
NPAKTUYECKASITTMHUSSIBIISIETCIHEMEHEEBaKHO M, yemnepBas. Emel ltaronnpeanuceis
ai,9To0bI«rpaxaanel [pekpacHOroropogaHMBKOEMCITy4aeHEe0CTaBISITUT €OMETPHIO,
BEb HEMAJOBAXXHO Jake MOOOYHOEe €€ NpHMEHEHHWE— B BOCHHOMJENE [a,
BIIPOYEM, M BO BCEX HAayKax — [JIi JYy4YlIero HX YCBOCHUA: Mbl Belb
3HaeM,KaKasi0eCKOHEUHasPa3HUIIACYIIECTBYETMEK Iy Y€TI0BEKOMIIPUYACTHBIMKI €0
METpUM U HEempuyacTHbIM».  JUII  3TOro  yYHMTENII0  PEKOMEHAYETCs
no10MpaTh3aJaYMIPAKTHIECKOTOXapaKTepaiisipaccMaTpUBaEMbIXTEM, yUUThOOYyYa
IOIIUXCACTPOUTHBMATEMATHUECKNEMOIETMPEATbHBIX)KU3HEHHBIX CUTY AU, [IPOBOIN
ThBBIUNCIICHUSMOIIEHNBAThaIEKBATHOCTHIIONYUYEHHOroOpe3ynbTaTa. KpaitHeBakHOIT
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OpeIMETaMM, MOTHUBHPOBATh HCIIOIb30BAaTh OIPENCICHUS TIE€OMETPUYECKHUX
(UrypUIIOHATHI,IEMOHCTPUPOBATHIIPUMEHEHNEII0TYYEHHBIXyMEHU B(OU3UKENTEX
HUKe.DTUCBA3UHANO00eeIpKOBUIHBIBTEMaX «BekTopbI»,
«TpuronomerpuueckuecooTHomeHus», «Metoakoopannamu«Teopemal ludaropa
».

MecTOoyueOHOrOKypcaBy4eOHOMILJIAHE

CornacHoyueOHOMYIU1aHYB7—10K1accaxu3yyaeTcsiyyeOHBINKYPC
«I"eomeTpus»,KOTOPBIMBKIYACTCIIEYOIUEOCHOBHBIEPA3I1EIBICOAEPIKAHNS
«I'eomeTpuueckne Qurypsl M ux cBoiicTBay, «V3MepeHue

reOMETPUYECKUXBEIHMYNHY», aTaKkKe«/|eKapTOBBIKOOPINHATHIH
amI0CKoCTH»,«BeKkTops»,
«/IBmxenusmiockoctu»u«lIpeodpazoBaHUSTIOTOOUSY.
VY4eOHbIAIIIaHIPEe1yCMAaTPUBAECTU3YYUEHUET€OMETPUMHA0Aa30BOMYPOBHE,

UCX0/s U3 He MeHee 68 y4eOHBIX 4acoB B y4e€OHOM rojay.Bcero 272 yacazadeThipe
rofao0y4eHusl.

CoaepxxaHueydyebHorokypca(norogaMmobyueHus)

7 kiaace

HavaneHbslennoraTusareomerpun. Touka, npsimas,oTpe3oK,J1yd. Yroia. Buasiyriio
B.Beprukansusierncmexubieyrisl. buccexkrpucayria.Jlomanas,muoroyroiasauk. I Iap
AJUIEJIbBHOCTBUIIEPIIEHAUKYJIIPHOCTBIIPSMBIX.

CummetpruuHbiepurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
IIprMepbICHMMETPUMBOKPYKAOILIEMMUPE.

OCHOBHBIENOCTPOCHUSICIOMOIIBIOLMPKYJIIUITUHENKH.

Tpeyronsauk.BeicoTa,Memnana,0nccekTpuca,uxcBorictpa. PapBHoOe ipeHHbBIT
MPAaBHOCTOPOHHUUTPEYTOJIbHUKN. HEpaBEHCTBOTPEYT OJIbHUKA.

CaoiicTBaunpu3HakKMpaBHOOEAPEHHOTOTpeyroyibHUKA. [ [pu3HakupaBeHCTBAT
PEYTOJILHUKOB.

CBoMCTBaNNIPU3HAKUITAPATUIEIBHBIXTPAMBIX. CyMMayTriI0BTPEYTOJIbHUKA. BH
€IIHUE YTJIbI TPEYTOJIbHUKA.

[IpAMOYTOJIBHBIUTPEYTOJIBHUK. CBONCTBOME IMAHBIIPSIMOYT OJIBHOTOTPEYT O
BHUKA,IIPOBEAEHHOMKIUIIOTEHY3¢e. ] [pu3HaKnpaBeHCTBANPSMOYTOJIbHBIXTPEYT OJIbH
UKOB. [IpsIMOYTrONBHBINTPEYTONBbHUKCYTTIOMB30°.

HepaBeHcTBaBreoMeTpUn: HEPABEHCTBOTPEYTOJIbHUKA, HEPABEHCTBOOIJINHE
JIOMaHOM,  TeopeMa O OoJsiblieM  yriie W OoJpllield  CTOpOHE
TpeyrojabHuKa.llepreHIuKyIIsp HHAKIIOHHAS.

I'eomerpruueckoemecroToyek. buccekTpucayriancepe IMHHbIAIIEPIEHUKY IS
P KOTPE3KyKaKI€OMETPUUECKUE MECTATOYEK.

OKpy>KHOCTBUKPYT,XOpIanIMaMeTp,uXcBoKcTBa. B3anmMHoepacnonoxeHue

OKPY>XHOCTH 151 MPSIMOM. KacarenpHas 151 CeKy1LIast K
OKpYKHOCTH.OKpPYKHOCTb,BIIHCAHHAABYT0J1. BICaHHAA MO CAHHASIOKPYKHOCTHUT
PEYTrOJIbHUKA.

8 kuace
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Yerbipéxyronpauku. I[lapamnenorpamMm, €ro TmpuU3HAKM U CBOWCTBA.
YacTHblecayyaunapamuiesorpaMmMoB(IIpsIMOYTOJIbHUK,pOMO,KBaIpaT ), UXIPU3HAKH
ucBorictBa. Tpanenus,paBHoOOKasTpanenus,e€cBoictBanunipusHaku.l [pamoyronapHa
ATparenus.

MetonyaBoeHusiMeuanbl. LleHTpanbHassCUMMETPHS.

Teopema®anecanTeopeMaonponOPUUOHAILHBIXOTPE3KaX. Cpe THUETUHUUTP
eyrojpHuKau Tpaneuuu.LleHTpmacce TpeyroiabHuUKa.

[TonobueTpeyronpbHUKOB, K03 h purtnenTnonoous. [ Ipu3Hakuno100usaTpeyro
bHUKOB.I [puMeHeHnenoJ0OHUIpPH PEIEHUUIIPAKTUIECKUX 3a0a4.

CaoiicTBaruiomnaieireoMeTpudecKux puryp. @opMyabL IS IUIONIA U TPEYT O
bHUKa,apajuiesiorpaMma,pomodantpanetnu. OTHOIIEHUEIIO a1 U0 JOOHBIX
buryp.

Brrunciienne  miomanend  TPEyroJbHMKOB W MHOTOYIOJIBHMKOB — Ha
KJieTyaronlymare.

Teopemalludaropa.llpumenennereopemseil ludaropanpupenieHUUIpaKTHIEC
KHX 3a7ad4.

Cunyc, KOCHHYC, TaHI'€HC OCTpOTO yria  IpsAMOYTOJIBHOTO
TpeyroiabHuKa. OCHOBHOETPUTOHOMETPUUECKOETOXK1ECTBO. T puronoMerpuueckued
yHKIUnyTi10BB30°,45° n60°.

BnucaHHbIeHLIEHTPATIbHBICYTIIBL, YTOJIMEKTY KacaTeJIbHOU 17§
XOpAOH. Y TBIMEKIYXOpJaMUNCEKYIIMMU. B CaHHBIEHOTIMCAHHBIEYETHIPEX YT OJTh
HUKH.B3anmHoepacnonoxenneAByxokpyxHocreil. Kacanneokpyxaocreit. O0ume
KacaTeJIbHbIE KJIBYM OKPY>KHOCTSIM.

9 kJ1ace

Cunyc,kocunyc,tanreHcyriioBot010180°.OCHOBHOETPUTOHOMETPUUECKOETO
xaecTB0.DOpMyIIBIIPUBEICHHUS.

PemennerpeyronsHukoB. TeopemMakoCHHYCOBUTEOPEMACUHYCOB. Periennenp
AKTUYECKNX3a/1a4CUCII0JIb30BAHNEMTEOPEMBIKOCUHYCOBUTEOPEMBICUHYCOB.

[IpeobpazoBannenonoous.[10100MecOOTBETCTBEHHBIXJIEMEHTOB.

Teopemaonpon3BeIEHUMOTPE3KOBXOPA, TEOPEMBIONTPOU3BENICHUNOTPEZKOBCE
KYILHX,TEOPEMAOKBAAPATE KaCATEIBHOM.

BexkTop,rHa(Mo1yJb)BEKTOPA,COHANPABIEHHBIEBEKTOPBL, IPOTHUBOMOJIOKH
OHAIPaBJICHHBIEBEKTOPBL,KOJUIMHEAPHOCTHBEKTOPOB,PABEHCTBO BEKTOPOB,
onepanuu HaJ BEKTOPaMHU. Paznoxxenue BEKTOpa 1o
JNBYMHEKOJUIMHEapHbIMBEKTOpaM. KoopinHateiBekTOpa. CKaIsspHOENPOU3BEICHUEB
€KTOPOB,IIPUMEHEHUE JJISTHAXOKICHUSIJINH UYTJIOB.

10 kaacc.

JlekapTOBBl ~ KOOpIMHATBI HA IUIOCKOCTU. YpaBHEHUSA IMpAMOM U
OKPYKHOCTHB KOOpAMHAaTaX, MEPECEYEHUE OKPYKHOCTEHW M MpsAMbIX. MeTton
KOOPJIMHAT U ErONPUMEHEHHE.

[IpaBunbHBIEMHOTOYTOJILHUKH. JUTMHAOKPYKHOCTU.] panycHasiupanaHHasIM
epayrJia, BBIYMCIEHUEIJIMH AYT OKpyx)HocTel. [Inomane kpyra,cekTopa,cerMeHTa.
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JIBUKEHUATIIIOCKOCTUH BHYTPCHHHE CUMMETPUHU
¢uryp(anemenrapusienpeacrasienus). [lapannensueiinepenoc.IloBopor.

IloBTOopenne marepuasa kypca reomerpuu 7-9. IloaroroBka Kk
caxauel BOuOID.

TpeyroneHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOEpEHHBINPABHOCTOPOHHUNUTPEYTOJIbHUKH.

CBoiicTBa 1 PU3HAKK PaBHOOEIPEHHOTO

TpeyrojapHuKa. I [pu3HaknpaBeHCTBATPEYTOJIBHUKOB.

CBolCTBaMIPU3HAKHAIIAPATUICIbHBIXIIPSMBIX.

CyMMayTiioBTpeyroJIbHUKa. BHEIIHUEyTIIbITpEeyT OJIbHUKA.

[IpssmMoyrosibHBIN  TpeyroiapHUK. IIpu3Haku paBeHCTBa

IPSIMOYTOJIbHBIXTPEYTOJIBHUKOB. ] [psIMOyTONIBHBIMTPEYTO
JbHUKC yraoMB30°.

CpeIHUETMHUUTPEYT OJIbHUKAUTPATIELIUH.

[TogoGuerpeyronbHUKOB, K03 dutinenTnogoous. [ [pu3zHaKunoa00usTpeyroiib
HUKOB.

@opmyabl Ui [JIOWAAM TPEYrojbHHUKA, IapajjienorpamMmma, pomoda

UTPAMCLHH.

BrluucnenuenionaaenTpeyroabHUKOBUMHOTOYTOJIbHUKOBHAKIIETYATONOyMa
re.

Teopemalludaropa.

Cunyc, KOCHHYC, TaHT€HC OCTpPOro  yrija  OpsIMOYTOJBHOI'O
TpeyrojibHUKa.OCHOBHOETPUTOHOMETPUUYECKOETOKAECTBO. TpuronomMmerpuyeckued
yHKIunyTi10BB30°,45° n60°.

BrrcaHHBIEHIIEHTPAIbHBIEYTIIBL, yTOJIMEXK LY KacaTeJIbHON "
XOpAOH. Y TIIBIMEK Y X OpJaMUNCEKYIIMMHU. BIMCaHHBIEHOITMCAHHBIEYETHIPEX Y TOJIb
HUKH.

PemenunerpeyronpHukoB. TeopeMakOCMHYCOBUTEOPEMACUHYCOB.

MnaHupyembie NnpeaMeTHbIE pe3ysibTaTbl 0CBOEHUS paboueinporpamMmmbi
Kypca(norogamobyuyeHusn)

OcBoenuneyueOHorokypca«l eoMeTpusi»HaypOBHEOCHOBHOT000111eT000pa30B
AHUSAT0JDKHOOOECTIEYMBATHI0CTIKCHUECIIE Y FOIIMXITPEAMETHBIX00pa30BaTEIIbHbI
Xpe3yJbTaTOB:

7 kaacce

Pacro3naBaThU3y4eHHBIETEOMETPHUCCKUEHUTYPBI,OMPEACIATEUXB3aUMHO
€pacIoJI0KEeHNE, N300 paKaThIeOMETPHICCKUE(UTYPHI; BEITIOHATHUCPTEKUTIOYCIT
OBHI03a/1aun. VI3MepAThIIMHEHHBIEHYTIIOBBICBEIMUMHEL. PeriaTh3a1auiHaBbIUACIIE
HUE JJIMHOTPE3KOBH BEIIMUYNHYTJIIOB.

JlenatbrpyOyI001eHKY TMHEHHBIXUYTIIOBBIX BEIMYNHITPEIMETOBBPEATLHO N
KU3HH,  pPa3MEpOB  TPHUPOJHBIX  OOBEKTOB. Pazmuuate  pasmepsl
ATUXOOBEKTOBIOTOPSIKYBEITUINHBI.

CTpOoHUTHUEPTEIKUKICOMETPUIECKUM3ATadaAM.

[Tonb30BaTHCATIPU3HAKAMUPABEHCTBATPEYT OJILHUKOB, UCIIOIH30BATHIIPU3H
aKUHMCBOWCTBAPaBHOOEAPEHHBIX TPEYTOIHLHUKOBIPUPEIICHUH3AIaY.
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[IpoBOANTEIOTHUECKUEPACCYKACHUACUCTIOIb30BAHUEMI€OMETPHUUECKUX
TEOPEM.

[lons30BaTbCs MPU3HAKAMU paBEHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB,CBOMCTBOMMEINAHBI, ITPOBEIEHHOMKTUIIOTEHY3EMPSAMOYT OJIbHOT
OTPEYTOJIbHUKA,BPEIICHUN T€OMETPUUECKUX 3a/1a4.

OnpenensaTbnapamiieabHOCTIPSIMBIXCIIOMOIIBIOYTIOB,KOTOPBIEOOpA3yET
Cc HAMH CEeKyIlasl. Onpenensrtpb MapaJIIEITbHOCTh MPSMBIX c
IMOMOIIbIOPABEHCTBAPACCTOSHUNOTTOUECKOJTHOUIIPAMOKIO0 TOUECKAPYTOUIIPSIMOM.

PemaTtp3anaunnakiieryaToiOymare.

[IpoBOIUTH BBIYKMCIECHHWS W HAXOAUTh YHUCIOBbIE U OYKBEHHBIC
3HAYECHUSAYTJIOBBI€OMETPUUECKHUX3a1a4aX CUCTIOJIb30BAHUEMCYMMBIYTJIOBTPEYTO
JbHUKOBUMHOTOYT'OJIbHUKOB,CBOMCTBYTIIOB,00pa30BaHHBIXIIPUIIEPECCUCHUUIBYX
MapajuIeNIbHBIXIIPSAMBIX CEKYIIEeH. PermaTeipakTHUeCKHE3aJaYNHAHAX 0K ICHUE
YTJIOB.

Bnanets MTOHSTUEM r€OMETPUIECKOTO MecTa TOYEK. Y METh
ONPEAEIATHOUCCEKTPUCYyTIIauCEePEANHHBIUTIEPIIEHAUKYIISIPKOTPE3KYKAKT €OMETP
NYECKUEMECTA TOYEK.

@opMynMpOBaTh OIPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl H
JTAAMETPAOKPYKHOCTH, MOJIb30BaThCSI MX CBOMCTBaAMHU. YMETh NPUMEHSTH 3TH
CBOMCTBAIIPUPEIICHUY 3a/1a4.

Brnagetp NOHATHEM ONHMCAHHOW OKOJIO TPEYroJIbHUKA OKPY’KHOCTH,
yMeThHaxouTh €€ 1eHTp. [lonb3oBaThes (hakTaMu O TOM, YTO OMCCEKTPUCHI
YIJIOBTPEYTOJIBHUKAIIEPECEKAIOTCABOJHOUTOUKE, HOTOM,UTOCEPEAUHHBICTIEPIIEH T
VKYJSIPBIKCTOPOHAMTPEYT OJIBHUKAIIEPECEKAKOTCSIBOJTHOUTOUKE.

Brnagetp T1NOHATMEM  KacaTelbHOM K  OKPYXKHOCTH, IOJIb30BaThCS
TEOPEMONONIEPIICHINKYIIPHOCTUKACATEIIbHOMUPAANYCa, IPOBEAEHHOTOKTOUKEKA
CaHUs.

[Tonb30BaThCANPOCTENIIUMUTEOMETPUIECKUMUHEPABEHCTBAMU, IOHUMATh
UXIIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUYECKHE IIOCTPOCHUS C IOMOIIBIO
HUAPKYJSTWIAHENKH.

8 kiace

Pacno3HaBaThOCHOBHBIEBUIBIUETHIPEX YTOJIBHUKOB,UXJIEMEHTHI,ITOJIB30Ba
THCSIUX CBOMCTBAaMHU IPUPEIIEHUUTE€OMETPUYECKUX3a0aY.

[IpumMeHAT, CBOWCTBA TOYKM TIEPECEUCHUS MEAUAH TPEYTrOJIbHUKA
(eHTpamacc)BpeIICHUH 3a/1a4.

BrnageTenoHsTHEMCPEAHEMIIMHUATPEYTOJIbHUKAUTPATICLIMU, TPUMEHATh UX
CBOWCTBA IIpM pEUICHUWHM TreoMeTpuyeckux 3anad. llosb3oBaTecsTeopeMon
QPaneca W TEOPEMOW O MOPONMOPLHUOHAIBHBIX  OTpPE3KaX, MNPUMEHSTH
VX UISIPEIICHUATIPAKTUYECKUX-3a/1a4.

[TpuMeHATHIPU3HAKUTIONOOUATPEYTOJILHUKOBBPEIIICHUUT€OMETPHUIECCKUX
3aaad4.

[Tonp3oBaTecsaTeopemoitl [ndaropaaispenieHUATeOMETPUICCKUXUTTPAKTUY
eckux3anady.CTpoUThbMaTeMaTUUYECKYFOMOIETbBITPAKTUYECKHAX
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3a/1a4axX,CaMOCTOATENIbHOIENAThYEPTEKNHAXOAUTHCOOTBETCTBYFOLIIUETIUHBI.

BiiaieTboHATUAMUCUHYCA,KOCUHYCAaUTAHT €HCAOCTPOrOYIapsIMOYT OJIbH
oro TPEYTOJIbHUKA. [Tonws30BaThCs ATUMHU MOHATUAMU JUIS
PELICHUSNIPAKTUYECKUX 3a/1a4.

BorancisaTh(pa3inuyHpIMUCTIOCO0aMU ) TUIONIAABTPEYT OJIbHUKAUTIIONIAIUMH
OrOyTroJIbHBIX(UTYP(TOJIB3YACH,[EHE00X0IUMO,KATbKYIATOpOM ). I IprMeHAThITO
Jy4YEHHBICYMEHUSBIPAKTUYECKUX 3a7a4ax.

Bnaners MOHATUSIMU BIICAHHOTOU LEHTPAJIbHOIOYIJIA,
M CITI0JIb30BAaThTEOPEMBIOBIMCAHHBIXYTJIAX, yIJIAXMEKYXOPAAMH(CEKYILIUMHU )UyT
JeMeXayKacaTeIbHOMU XOPAOUIIPU PEIICHUH T€OMETPUYECKNX3a/1ay.

BianeTenoHATHEMONIMCAHHOTOYETHIPEX YT OJIbHUKA, IPUMEHATHCBOMCTBAO
VICAaHHOT'O YEThIPEXYTOJIbHUKANPUPELICHUH 3aa4.

[IpuMeHsATP  MNOJy4YEHHbIE 3HAHUS HA  NPAKTUKE —  CTPOUTH
MaTeMaTUYeCKHUEMOEINIIA3a1aupeanbHOMKU3HUUIIPOBOUTECOOTBETCTBYOIIIH
€BBIYUCIICHUACTIPUMEHEHUEMITOJ0OUSIUTPUT OHOMETPUH(TI0JIb3YSCh,[IECHE00X 011
MO,KaJIbKYJISITOPOM).

9 kiace
3HaTTPUTOHOMETPUYECKUEPYHKIIUUOCTPHIXYTIJIOB,HAXOIUTHCUXITOMOILb
I0Pa3JINYHBIEIIEMEHTHIIPSIMOYT OJIbHOTOTPEYTOJIbHUKA( «PEIEHUENPSIMOYT OJIbH
BIXTPEYTOJIbBHUKOBY» ). HaX0IUTH(CIOMOIIBIOKANIBKYISTOPA)JUIMHBIA ~ YIJIBL  JJIS
HETa0JIMYHBIX 3HAYCHUU.

[Tonb3oBaThCAPOPMYIaMUIIPUBEICHUSIMOCHOBHBIMTPUTOHOMETPUYECKUMT
0KJI€CTBOMUISIHAX 0K ICHUSICOOTHOILIEHUMMEK Ty TPUT OHOMETPUYECKUMUBEITN YN
HaMHU.

Hcronb30BaThTEOPEMBICHHYCOBUKOCHHYCOBIITHAX 02K ICHUSIPA3IMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («pEIICHHE TPEYTONbHUKOBY), MNPUMEHATHUXIIPU
PELICHNH NeOMETPUYECKUX3a/1au.

BrnanerbnoHsTHAMUIPE0Opa30BaHUATIO 100, COOTBETCTBEHHBIXAJIEMEHTO
BIOA0OHBIXPUTYP.TL07B30BaTHCACBONCTBAMUIIOAOOUSTIPON3BOIBHBIX ¢uryp,
YMETh BBIYHCIISTh JUTUHBI u HaXOJUTh YTJIBI y
noa00HbIX puryp. IIpuMeHsaTbCBOMCTBANIOOOUSBIIPAKTUYECKUX3a1a4aX. Y METBIIP
WBOAUTHIPUMEPBINIOI0OHBIX(PUTYP BOKPYKAIOIIEMMUPE.

[Tonb30BaThCATEOPEMAMUONPOU3BEICHUMOTPEZKOBXOPI,0IPOU3BEACHUHO
TPE3KOBCEKYIINX,0KBaApaTEKACATENBHOM.

[Tonb30BaTHCABEKTOPAMU,IOHUMATBUXT€OMETPUYECKUNUPUINYECKUITCMBI
CJL,IIPUMEHSThUXBPEILIEHUUTeOMeTpuuecKuxupuanuecknxsanay. I [pumensTeckan

SAPHOENPOU3BEACHUEBEKTOPOBIIIHAX 05K ICHUSA ITTUHUYTJIOB.

[To1p30BaTHCAMETOOMKOOPANHATHATIOCKOCTH, TPUMEHATHETOBPEILIEHUNAT

€OMETPUUYECKUXUITPAKTUYECKUX 3a]1ay.

10 kaacce

BJ'Ia)IeTB ITIOHATUAMU HpaBI/IHBHOFO MHOFOYFOJ'IBHI/IKB,, JJIMHBI
OKPYKHOCTW,JUIMHBl JYTH OKPYKHOCTM M PaJAMAHHOM MEpBl yria, YMEThb
BBIYUCJIIATH HJIOHIaI[BprraI/I cro

yacTen .HpI/IMCHHTBHOHY‘IeHHBICYMeHI/IHBHpaKTI/I"IeCKI/IXSaI[a‘-IaX.
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Haxonute ocu (MO LEHTPHI) CUMMETpUU  (PuUryp, NPUMEHSThH
JBH>)KEHUSATIIOCKOCTUBIIPOCTENIINX CITYYasIX.

[IpuMeHsAT,  MOJIydYEHHBIE  3HAHMS HA  TMPAKTUKE —  CTPOUTH
MaTeMaTUYECKUEMOICIIN A3 aupeAIbHOMKU3HUUIPOBOIUTHCOOTBETCTBYIOIIN
€BBIYHUCIICHUSACTIPUMEHEHUEMITOJOOUSUTPUTOHOMETPUIECKUX D YHKITUH (TTOJTB3YSIC
b,I'JIe HEOOXOAMMO,KATBKYIJIITOPOM).

[Tonp30BaThCANPU3HAKAMUPABEHCTBATPEYTOJbHUKOB,UCTIOIB30BaATHIIPU3H
aKMHCBOMCTBapaBHOOEAPEHHBIX TPEYTOJILHUKOBIPUPEIICHUU3A1aY.

[IpoBOANTEIOTHUECKUEPACCYKACHUACUCTIONb30BAHUEMI€OMETPHUUECKUX
TEOPEM.

[Tonws30BaThCs IPU3HAKAMH paBEHCTBA MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB,CBOMCTBOMMEINAHBL, TPOBEAEHHONKIUIIOTEHY3EPSAMOYTOJIBHOT
OTPEYroJIbHUKA,BPEIICHUN T€OMETPUUECKUX 3a]1ay.

OnpenensaTpiapamieabHOCThIPSIMBIXCIIOMOILIBIOYTIIOB,KOTOPBIEOOpA3yETC
HUMHM CEKYIIasl.

Pemarp3anaunnakieryaToiOymare.

[IpoBOAMTH, BBIYUCICHUS U HAXOJUTh YHUCJIOBbIE U OYKBCHHBIC
3HAYCHUSYTJIOBBI€OMETPUUECKUX3a/1a4aX CUCTIONIb30BAHUEMCYMMBIYTIIOBTPEYTO
JLHUKOBUMHOTOYTOJIbHUKOB,CBOMCTBYTJIOB,00pa30BaHHBIXIPUIIEPECECUCHUUIBYX
napasuieNIbHBIXIIPAMBIXCEKYIIeH. PeraTeipakTHUECKHE3aJaYNHAHAX 0K ICHUE
YTJIOB.

BiianetbnioHsATHEMCPETHEMIIMHUUTPEYTOIbHUKAUTPANICIUN, IPUMEHATHUX
CBOMCTBA NPUPEIICHUUTEOMETPUUECKUX3a/1au.

[TpuMeHSATHIIPU3HAKUTIONOOUATPEYTOJIbHUKOBBPEIIICHUUT€OMETPUIECKUX
3a1ad.

[Tonb3oBaTecsaTeopemoiil [ndaropaaispenieHUATeOMETPUIECKUXUTTPAKTUY
€CKHX 3a]1a4.

BiaieThoHATUSAMUCUHYCA,KOCUHYCAUTAaHT €HCAO CTPOT Oy TIANPSIMOYTOJIbH
oro TPEYroJIbHUKA. [Tonw3oBaThCs ATUMHU MOHSATUSIMU JUISt
pEHICHUSTNPAKTUYECKUX 3a]1a4.

Brruncnars(pa3nuaHbIMUCTIOCO0AMM ) TUIOMIAIbTPEYTOIbHUKAUTIIONIAAUMH
OrOyTOJBHBIX(UTYP(TOTB3YICH,TIEHE00XOAUMO,KATbKYIATOPOM ). I [puMeHsI ThIIO
Jy4YEHHBICYMEHUSBIPAKTUUECKUX 3a]a4ax.

BianeTbnoHATUAMUBINCAHHOTOULIEHTPAIBHOTOYTJ1a, UCIIOIb30BATHTEOPEMBI
BIIMCAHHBIXYTJIAX.

[Tonp3oBaThCAPOPMYTaAMUTPUBE ICHUSIIOCHOBHBIMTPUTOHOMETPUUECKUMT
03KJIECTBOMJISTHAX 03K ICHUSICOOTHOILIEHUMMEXK Ty TPUT OHOMETPUUECKUMUBEIINYN
HaMH.

Hcnonb30BaTbTE€OPEMBICUHYCOBUKOCUHYCOBIUISTHAX 05K ICHUS PA3IAYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («peIIeHue TPEYTrOJbHUKOBY»), MNPUMEHATHUXIPU
pelIeHUH reoMeTpUYeCKrX3a1ay.
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TeMaTuueckoennaHMpoBaHMey4ye6HoOrokypca

(ITIOT'OJJAMOBYYEHUS)

7 kiaacc (HemeHee684)

Ha3Banuepa3sue
Ja (TeMbI)Kypca

OCHOBHBIEBUABIAEATEIbHOCTHOOYYAO N XCS

coiictBa.U3mep
eHHereoMeTpuye

CKHUXBCJIUYINH

(144)

PaGoracnpocreiimmmuueprexam
H.

N3mepeHnennHEeMHBIXUYTII0BBIX

BEIINYMH, BBIYKCIICHHE

OTPE3KOBH

YTJIOB.

Ilepumerp

UIUIOIIAAb(UTYDP,COCTABICHHBIX
n3

MIPSIMOYTOJIBHUKOB

(umncsiouacon) OcHoBHOecO/Iep:KaHue
IIpocreiimmereo [Tpocreitmuereomerpuueckneod ([@OpMyIHPOBATHOCHOBHBICTIOHATUANONIPEACICHUS.
BEKTBI: TOYKH, IIPAMBIC,JIYyIUN
MeTpHuyeckuedu PacnosnaBarnb W3Yy4YECHHBIE r€OMETPUYECKHUE ¢burypsl,
yTJ1bl, MHOTOYTOJIBHUK, IOMaHasl. .
onpeae I ThbUXB3aUMHOEPACIIOI0KEHNE, BBINOJIHATHUEPTEKIIOYCI0BUIO3aAaun(TIpy
LYpEI CMG)KHI)ICI/IBepTI/IKaHI)HI)IeyFJII)I. HaJII/I'-II/II/IBOSMO)KHOCTI/I).
U UX

[IpoBoANTBIIPOCTEHIITHETIOCTPOCHHUACTIOMOIIBIOIUPKYISIUINHEHKU (TTPUHATHYUUBO
3MOKHOCTH).

I/I3MepﬂTb J'II/IHefIHLIeI/Ier'IOBLICBeJII/I‘lI/IHBII‘COMeTpI/I‘{eCKI/IX u

[PAKTUYECKMXOOBEKTOB.

Onpenensitb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB, NMPOBOAMTH T'PYyOYIO
OLIEHKYHUXPa3MEPOB.

Pemarb3ajauHaBbIYMCIICHUETMHOTPE3KOBUBEIMYHMH YTJIOB.
Pemarb3aaunHaB3auMHOEPACTIOI0KEHUETE€OMETPUUECKUX PUTYP.

HpOBO}]I/ITI)KJ'IaCCI/ICbI/IKaHI/IIOer'IOB,Bbl‘{l/lC.]IHTbJ'II/IHeﬁHBIeHYTHOBBIeBeHHqHHBI, Ipo
BO)_II/ITLHCO6XOI[I/IMLIeIlOKaSaTCHBHBICpaccy)KI[eHI/IH.

3HAKOMUTBLCSACHUCTOPHEN PAa3BUTUATEOMETPUN
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TpeyrojibsHuku

(224)

[lonsTHe 0
PaBHBIXTPEYTOJI
bHUKAXUIIEPBUYHBIETIPEACTABIEH
MsI0paBHBIX(KOHTPYIHTHBIX )pUTY
pax.Tpunpusnaka

paBeHCTBATPEYT
OJILHUKOB.
[Ipu3naku
paBEHCTBANPSIMO
YTOJIbHBIXTPEYTOJIBHUKOB.
CaoiicTBOME 1M
HBI
MPSIMOYTOJIEHOTO
TpPEYrOJbHUKA.
PaBHOOE1peHHbBIE
HMPaBHOCTOPOHH

uetpeyronbHuku. I Ipusnaku  u
CBOMCTBapaBHOO
€IPEHHOTOTPEYT OJIbHUKA.

[TpoTHBOOIIBIIEHCTOPOHBITPEYTO
TTbHUKAJISKUTOOIBIINITYTOJI.
[Ipocreiimme
HepaBeHcTBaBreomerpuu. Hepase
HCTBOTpeyroJyibHNKa.HepaBeHcTB
OJIOMAHOM.

[IpsIMOYTOIBHBINTPEYT OJIBHUKCY
riioMB30°.

[TepBbie TOHSTHS

Pacno3HaBaTbIapblpaBHBIXTPEYTOJIbHUKOBHAT OTOBBIXUEPTEKAX (CYKA3aHUEMIIPU3HAKOB).
BbiBoauTHCIIE1CTBUSA(PABEHCTBCOOTBETCTBYIOLINX3JIEMEHTOB ) U3PaBEHCTBTPEYTOJIbHUKOB.

@ opMyIHPOBATHOIIPEICICHUS:0CTPOYTOIBHOT 0, TYIIOYTOIBHOT 0, IPSMOYT OJIbHOT0,PaBHOO
€IPEHHOT0, OMCCEKTPHUCHI,

MEAMAHBITPEYTOJIbHUKA; CEPEAMHHOTOTIEPIICHIUKYIAPA0TPE3Ka;lIepUMETPATPEYTOJIbHUKA.

PaBHOCTOPOHHETO TPEYrOJIbHUKOB; BBICOTHI,

@ opMyIHPOBATHCBOWCTBAUTIPU3HAKUPABHOOCAPEHHOT OTPEYTOJIbHHKA.

CrpouTtbuepTexu(IIPUHATHIUUBO3MOKHOCTH ), pelIaTh3a1a4MCIIOMOIIbIOHAX 03K ICHUSPAB
HBIXTPEYTOJIbHUKOB.

[IpuMeHATBIPU3HAKMPABEHCTBAIPSIMOYT OJIbHBIXTPEYTOJIbHUKOBB3a/1a4ax.
M cnob30BaThIn(hpOBEIEPECYPCHIAISUCCIe10BAHNCBONCTBU3yYaeMbIX DUTYD.

3HAKOMMTBCACUCTOPHEN Pa3BUTUATEOMETPUN
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X BICOMCTPUU

00Ka3aTcJIbCTBa
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IMapaineabusienp ([lapasienbHblenpsMbie,uxcBoiic  ((POPMyYIHPOBATHIOHATHEIAPAICTEHBIXIIPIMBIX, HAXOAU ThIIPAKTHICCKACTIPUMEPHI.
sAMbIe, TBa,l IareiiinocrynatEBknuaa.Ha . .
M 3y4aThCBOMCTBAYTIOB,00pa30BaHHBIX IPUIICPECECUCHUUTIAPAIICTbHBIXTPIMBIX CEKYIIICH.
CyMMa [KpPECTIICHKAIINE,COOTBETCTBEHHBI
YIJIOBTPEYroJabHH  |C 1 [MpoBoanThI0KAa3aTEIHCTBANIAPATIICIBHOCTHIBYXITPSIMBIX CIIOMOIIBIOYTIIOB,00pa30BaHHBI
ka OAHOCTOPOHHHE YUIBL Iy ipuriepeceYeHHUA THXIIPAMBIX TPETHEUTIPSIMON. BBIUH CIISITHCYMMYYTIIOBTPEYTOJIb HUKAH
(144) (06pazoBanmbie MHOTIOYTOJIbHHKA.
pH
HIepeCCUCHUUIAPAIIICITEHBIX IS
MBIX CEKYIIEH).
HaxoauTh4rcI0BbIeH0yKBEHHBIC3HAYCHUSYTIIOBBICOMETPHUCCKUX38/1a49aX CUCITIOb30BAHIE
1Ipn3Hak MTEOPEM 0CyMMEYTJIOBTPEYTOIbHHKANMHOTOYTOIbHUKA.
napajieIbHOCTH
PAMBIXYEPEZPABEHCTBOPACCTO 3H3KOMI/ITLCHCI/ICTOPHeﬁ Pa3BUTHUATCOMETPUUN
HUMOTTOYEKOTHOUIPSIMONTOBTO
POUTIPSMON.
CyMMayrioBTpeyroJbHUKaUMHOT
OYTOJIbHHKA.
BHENIHHCYTIIBITPEYTOJIbHUKA
OKpPYKHOCTD OKpYXHOCTb,XOpABIAANAMETPHI, (DOPMYJIHPOBATHOMPeEaeIeH sl OKPYKHOCTH,XOP/IbL, IHAMETPANKACATETbHOUKOKPYKHOCT
u [uxcBoiictBa.KacarenpbHasKOKPYK |H.
KpPYT. HOCTH.OKPY)KHOCTh, BITHCAHHAS .
M 3y4aThHXCBOWCTBA, IPU3HAKH, CTPOUTHUEP TSN (IPUHATHIHHBO3MOKHOCTH ). M cciienoBaT
B yrosllomatrue o I'MT,
I'eomeTpuyeckue HpHMCHCEHHE b, B TOM UYHCIE€ WCHOJb3ys HUPPOBbIE Pecypchbl: OKPYXKHOCTb, BIHCAHHYIO
NOCTPOEHUsI BYTOJI;[ICHTPOKPYKHOCTH,BITUCAHHOWB YTOJI;PaBEeHCTBOOTPE3KOBKACATEIbHbIX.
P B3ajadax.buccekrpucancepeuu YTOILICHTPOKPY ’ yroip p
(144) HBIMTICPICHANKYTSAPKAKICOMETD | cnosib3oBaTeMeToal M T isokas3arenbcTBATEOpEMOTIEPECEYEHUHONCCEKTPUCYTIIOBTPE

NYCCKUEMECTATOUYCK.

OKpYy>KHOCTb,0MCAHHASIOKOJIO

TpEyroJibHUKa. BrucaHHas

BTPEYTOJIbHUKO

YTOJIbHUKAUCEPETNHHBIXIIEPIICHIUKYIIPOBKCTOPOHAMTPEYToJpHUKacioMopol MT.

OBiaseBaTh MNOHATHSIMU BIMCAaHHOW U ONHMCAHHOW OKPYXXHOCTEH TpeyrojbHHUKA,
HAXOAUTBLEHTPBIITUXOKPYKHOCTEH.

97




KPY>KHOCTb.

PemaTbOCHOBHBIe3aI[a‘lHHaHOCTpoeHHeZyrﬂa,paBHOFOI[aHHOMy;Cepe,Z[I/IHHOFO
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[Ipocreiimne 3a7a4u

[IEPIIECH UK YIISIPAJaHHOT 00 TPE3KA; IIPSIMOM, IPOX O A ICTUepE3 IaHHYIOTOUK YU IIEPIICH AUKYJI

HAIOCTPOCHUE [IPHONTAHHOUIPSIMOI;0MCCEKTPUCHLIAHHOTOYTIa; TPEYT OIbHUKOBIIOPA3TMYHBIMAIIEMEHTAM
3HAKOMHTBCACUCTOPHEH PA3BUTHATEOMETPUN
IloBTOpEHUE, [loBTOpeHue u 00o00mienue [PemaTb3agaumHanoBTOPEHUE, IIUTFOCTPHP YOI ECBI3UMEK Y PA3TUIHBIMUYACTIMHU
00001IIEHHE OCHOBHBIXITOHATUHHUMETOAOBKYpPCAKypCa
3HAHUM 7Knacca
(49)
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8 kJacc (HemeHee684)

Ha3Banmue
pa3nea(TeMbl) OCHOBHBIEBUABIAEATEIbHOCTHOOYYAOIIUXCSI
Kypca(4mci04aco OcHoBHOecOIepKAHHME
B)
Uerpipéxyroabuu- ([lapamnenorpamm,eronpusHakun |(M300pakaTbHHAXOAUTBHAUEPTEKAXUETHIPEX YT OIbHUKUPA3HBIXBUAOBUNXJIEMEHTHI.
KM cBoricTBa. YacTHbie = 5
OpPMYJIMPOBATHL  OMNpeJeJieHUsl:  MapajienorpaMma, IMpsSMOYTOJbHUKA om0Oa
- cllydaunapajiesorpaMmMoB(mp pMyJHp pél . P p N PAMOYT - P ’
q KBaJpaTa,Tpaneuuu,paBHOOOKOUTpANE U, TPSIMOYTOJIbHON Tparneuy.
(124) IMOYTOIBHNK, ApaTa,TpaneLyu,p panennu,npsmMoyr paren
POMO,KBajpar), ux JT0Ka3bIBATHHHUCIIOIb30BATHLIIPHPEIIeHHH3AMaYIPU3HAKUMCBONCTBA: IapaljIeJorpaMMa,
[PU3HAKA  UCBOMCTBA. PAMOYTOJIBHUKA, pomba, KBaJIpaTa, Tparneimu, PaBHOOOKOM
Tpamenus. Tpareyu,IPIMOYroJIbHONTPaeLIUH.
PaBHOOOKASUTIPSIMOYTOJIEHASATPA
eI, [IpuMeHSATHMETOAYIBOCHUSIMEIUAHBITPEYTOIbHUKA.
V 1BOeHHE M cnonb30BaTbipoBbIepeCypChIISIHCCIEA0BAHUSICBONCTBU3YYaeMbIX PUTYP.
METUAHBI. .
3HAKOMUTBLCSCHCTOPHEH PA3BUTUATECOMETPUN
LleHTpanbHasicUMMETpUs
Teopema®anecan [Teopemadanecanreopemaornpono [IpoBoAUTH MOCTPOEHHUSI C TIIOMOLIBIO LHUPKYJISI M JIMHEWMKH C UCIHOJIB30BaHUE
TeopemMa PLUOHAIBHBIX OTPE3KaX. TeopembiDanecanTeopeMbIONPONOPIIMOHATIBHBIXOTPE3KAX, CTPOUTHLUYETBEPTHIMITPOTOPIIMOH
OIPOIIOPLHO AIbHBIHOTPE30K (PUHATMYUU BO3MOKHOCTH).
CpenussnunausTpeyronbHuka. Tpa
HAJIbHBIX i
OTpE3KAX, IO Menust,e€CpeTHASITNHIUS. [IpoBoauTh A0KA3aTENBCTBO TOTO, YTO MEIWAHBI TPEYTrOJIbHUKA TIEPECeKaroTCs B
9 v
6 O/JIHOWTOYKE, U HAXOAMTh CBS3b C LIEHTPOM MacC, HAXOAMTh OTHOIICHHE, B KOTOPOM
AIOOHBIETPEYTOIb  [[THor0pIHOHATBEHBIEOTPE3KH,ITOC N
MEUAHBLICIATCATOUYKON NUXTIEPECEUCHHUS.
HUKH TpOEHHE
(154) yeTBEPTOrOo [HaX0AUTHITO00HBIETPEYT OTbHUKIMHATOTOBBIXUYEPTEIKAXCYKA3aHUEMCOOTBETCTBYIOIIUXIIP
MTPOTOPIIMOHAITBHOTOOTPE3KA. M3HAKOB MOI00USI.
CBoOICTBaAIIEHTPAMaCCBTPEYTOJIbH (PemaTb3agadyuHano100HpIETPEYTOJIBHIKHAC MTOMOIIBIOCAMOCTOSTEIEHOTOTIOCTPOCHHS
HKe.
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[TonoOHBIeTpeyroabHUKH. Tpuripu
3HaKa

noa00us
TpeyroyibHUKOB. [ [pakTuueckoernp
NMCHCHHNC

yepTexeH(MPUHATNYMIUBO3MOKHOCTH ) MHAX 0K ICHUATIOT0OHBIX TPEYTOJIbHUKOB.
[IpoBoAUTHA0KA3ATEIBLCTBACUCIIONB30BAHUEMITPU3HAKOBIIOI00US.
Jloka3bIBaThTPUIIPU3HAKATIONOOUATPEYTOJILHUKOB.
[IpuMeHATHIOTYyYEHHBIC3HAHUATIPUPELIEHUMT€OMETPUUECKUXUITPAKTUUECKMX 3a,1a4.

3HAKOMHTBCACUCTOPHEH PA3BUTUATEOMETPUN

IL1omans.
Haxoxnenuensio
A/1edTPeyroJibH
HKOBHMHOIOYT0JI
bHBIX(uryp.Ilio
AU II0100HBIX (]

Uryp
(144)

[lousatue 00 o0Owen
TCOPHUTUIOIIAH.

JUISE
TJIOIIATUTPEYTOITh
HUKa,napaienorpaMmma. OTHOLI
eHUETLIOaaeH

TPEYrOJIbHUKOB
COOIIMMOCHOBAHHE

DopMyIbl

MUJTHOOIIEHBBICOTOMH.

Brraucnenue

i nehE
CIIOXKHBIXPUTypUepe3pa3OrneHme
HAa4YaCTUUIOCTPOCHHUE.

[ Lmomaau buryp Ha

KJieTyaToOymare.

[Tnomaaunonobubx puryp.Beru

HCJICHUE IJIOIIAJIEN.

OBiageBaTblepBUYHBIMHUIIPEICTABICHUAMH00001IEHTEOPUUILIONIAIU(MEPHI),
¢GopMyIHPOBATHCBOKCTBAILIONIAIN, BBIICHIThUXHATJIS THBIACMBICIT.

BbiBoANTH)OPMYIBITUIONIAUITApAIUIETIOr PaMMa, TPEYT OJIbHUKA, TPAe UM U3(HOPMYITBITUIONT
aau MPSAMOYTOJIbHUKA(KBAApaTa).

BbiBoauTH()OPMYIBIIUIONIAIMBBITYKIOTOUETHIPEX YTOIbHUKAYEPE3InarOHATMMYTOJIMEKTYH
IMH.

HaxoauTbiuiomaauduryp,n3006paxxEHHbIXHAKIIETUATOHOyMare, ncnoab30BaTh
pa3zOueHneHauYacTUNA0CTPOCHUE(TPUHATINYMHUBO3MOKHOCTH).

Pa36npaTb NpuMeEpbI  KUCIIOJIB30BaHUSA BCIIOMOIaTeIbHON IUIOIIAAX  JJIS

peIIeHUATCOMETPHIECKUX3aaY.
Haxoautbiuionaaunoo0Hexpuryp.
Bb1uncas ThILIONAANPa3THYHBIXMHOTOYTOBHBIX DUTY.

PemaT1)3a11a'mHannomam,cnpaKTquCKHMconepmaHHeM
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3a1a4iCIPaKTUYECKUMCOIEPKa

HHUEM. Pemenue 3aj71a4
CIIOMOIIBIO
METOoJIa

BCHOMOF&TGHBHOﬁHHOM&ﬂH

Teopema
ITugaropa

U
HA4YaJIaTPUTOHOME
TPUU
(10u)

Teopemalludaropa,e€nokasareins
cTBounpumeHenune.O0parHasTeop
emalIudaropa.

OmnpeneneHneTpUrOHOMETPUIECK
1794
byHKIMI

yria,
TPUTOHOMETPUUECKUECOOTHOIIIEH

OCTpOTO

USBIIPSIMOYTOJIbHOMTPEYTOJIbHUK
€.

OcHOBHOETPUTO
HOMETPUYECKOE
TOX1eCTBO.COOTHOIICHUSMEKTY
CTOpPOHAMUB

MPSMOYTOJIEHBIX
TpeyrojbHUKaxcyriaMmus45°u45°

; 30° 1 60°

JlokazbiBaTbTeopeMylludaropa, HCNOIb30BATHEEBIPAKTUYECKUXBBIYUCICHUSX.

®opMyJIMpOBaTh  ONpEeNICHUs
NPOBEPATBUXKOPPEKTHOCTb.

TPUT'OHOMETPUICCKHX

GyHKIMA  OCTPOTO

yria,

BblBOI[I/ITBTpI/IFOHOMeTpI/I‘leCKI/ICCOOTHOH_IeHI/ISIBHpHMOYFOJ'IBHOMTpCYFOHBHI/IKC.

Hccie10BaThbCOOTHOICHUSMEK 1YCTOPOHAMUBIPSIMOYT OJIbHBIXTPEYTOJIbHUKAXCyTrilaMuB4
5° 1 45°; 30° u60°.

Hcnonb3oBath (GopMylibl NPUBEIEHUS U OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO
TUISTHAX 03K ICHUSICOOTHOIIEHUHMEXK Ty TPUT OHOME TPUYECKIMHU (D YHKITHSIMUPA3ITAIHBIX OCTPBI
XYIJIOB.

IIpuMeHATBII0yYEHHBIC3HAHUANYMEHUATIPUPEIICHUUIIPAKTUYECKUX3a/1a4.

3HAKOMHUTBLCACHCTOPHEN PA3BUTUATEOMETPUN
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YTIJIbI B

BricaHHBIEUIICHTPAIIBHBICYTIIBL,

dopmyaMpoBaTh OCHOBHBIE onpeieNeHus, CBSI3aHHBIC

OKPYKHOCTH. . _ |cyrmaMuBKpyre(BIHUCaHHBIIYT O, IEHTPAJIBHBIYTOI).
OJIMEX1yKacaTeIbHOMUXOPI0i.
Brnucannbie T YK P
Haxoauth BhHcaHHBIE YIUIBI, ONMPAIOLIUECS HAa OJHY JYrY, BBIYMCIAATH YIVIBI C
Y IIIBIMEKTyXOpAaMUHCEKYLITUMU .
HONUCAHHbIE [IOMOLIbIOTEOPEMBl O BIIMCAHHBIX YIJIaX, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI OLICHTPAJIbHOM YTJIE.
YeThbIPexXyroJibHu- .
BrircaHHbIEMONTMCAaHHBICUETHIPEX .
KH. Hceiie10BaTh,BTOMYHNCIIECIIOMOIIBIONU(POBBIXPECYPCOB, BIMCAHHBIEN O CAHHBICUETHIPEX
YIOJBHUKH,  MX  I[PU3HAKUU .
. YTOJIbHUKHU,BBIBOAUTBUXCBONCTBAN IIPU3HAKH.
KacarenbHbie CBOMCTBA.
[IpruMeHEeHNEeITUXCBOUCTB M cno/ib30BaTh3THCBONCTBAUIIPU3HAKUIIPUPEILIEHUU3a1a4
KOKPY>KHOCTH.
[IPUPELIEHUUTEOMETPUUECKHUX 3]
Kacanueoxkpy aq.
PKHOCTeil
B3anMHOEe pacnonoxeHuenByx
(134)
OKPY>KHOCTEH.
Kacanue
OKPY>KHOCTEHN
[loBTOpenune,0000 |[I0BTOpEHNEOCHOBHBIXIIOHATHIN |PelmaTh3aga4nHaoBTOPEHNE, MIUTFOCTPUPYIOLIUECBA3ZUMEKIYPa3IMYHBIMUYACTIMUKYPCa
LeHUe3HAHUI
METOJI0BKYPCOB718KIJIacCcOB,0000
(44)

[EHNE3HAHUI
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9 kJacc (HemeHee684)

Ha3Banuepa
31e1a(TeMbl)
OCHOBHBIEBUABIAEATEIbHOCTHOOYYAKO N XCS
Kypca(4mucio OcHoBHOecoepKaHNe
4acoB)
Tpuronomerpus. |[lonaruecnnyca,kocunyca,TaHreH [@opMyaupoBaThH  OINpe/iesieHus:
ca 0CTPOro yria, TPUTOHOMETPUUYECKUX (D YHKIMUTYIBIXUIIPSIMBIXyTJIOB.

Cunyc, (bopMynbIIpUBEACHUS.

KOCHHYC,TaHTe HaxoauTbCHHYC,KOCUHYC, TAHT€HCYTJIOBTPEYTOJbHUKANOTA0IMIIAMUYEPE3COOTHOLIEHUSICTO
Heyri1oBoT00 OnpeeneHueTPUrOHOMETPUYECKH [POH BTPEYTOJIBLHUKE.

180 X .

rpaycos.@op ) M cnoJib30BaTh(OPMYIIBIIPUBEICHUS IS BBIYHCICHUATPUTOHOMETPHUYECKUX () YHKITHUTYTIBIXY
ey byakunityrioBor0°m0180°. [JIOB.
(164)
Pemennerpeyrouab HaxoxaeHne AIuH  CTOPOH BbIBOIMTBTEOPEMYKOCHHYCOBUTEOPEMYCHUHYCOB(CPaIyCOMOIIMCAHHON OKPYXHOCTH).
ukoB.TeopeMbikocH UBEJINYNH
—— VTJIOBTPEYTOMBHAKO, HaxoauTbCHHYC,KOCUHYC, TAHT€HCYTJIOBTPEYTOJIbHUKAUCTOPOHBITPEYT OJIbHUKAYEPE3TPUTOH

" OMeTpUYeCKHEe()YHKIIUNYTIIOB.
KocuHycncuHycrpsIMOrOMTYIIOTO

CHHYCOB. YL, PemiaTbTpeyroJibHMK,UCIIOJIb3YSOIPEICIEHUATPUT OHOMETPUUECKUX PYHKIIMHOCTPOTOyTJIa,
(144) TeopeMaKoCHHYCOB TEOPEMYCHHYCOBH KOCUHYCOB.

(0600mEHHasT ) TeOpeMacuHyCOB(C
PaayCOMONIMCAaHHONOKPYKHOCT

n).

Dopmyna

TUTOIIA N
TpeyrojabHUKadepe3IBECTOPOHBIN
yroaMexxayHumu. @opmyina

PemiarbHecTaHAAPTHBIEIIPAKTUYECKHAE3a4a41,CBOAIUECAKHAX 0K ICHUIOPA3INYHBIXJIEME
HTOBTPEYTOJIbHUKA

ILIOIIAIN
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YETBIPEXYTOJIbBHUKAaYepe3eroauar
OHAJIMUYTOJIMEKIYHUMH.
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[IpakTrueckoe

IIPUMEHEHUE
TOKa3aHHBIXTEOPEM
[IpeodpazoBanune [[lonstue o OcBanBaTbIOHATHEPEOOPA30BAHUATIOA00US.
noaoousi. peoOpa30BaHUUIIONO .
6115t HccnenoBaTbOTHONICHUETHHEHHBIXJIEMEHTOB(DUTYpIIPUIIPEOOPA30BAHUUIIOAOOHSI.
(84) HaxoanTbnpruMepbInog00usIBOKPYKAIOMIECHICHCTBUTEIPHOCTH.
CoOTBeTCTBEHHBIE .
BHeMeHTHPemaTLFCOMeTpI/I‘IeCKI/IGSaI[a‘H/II/ISa,[[a‘{I/II/I3peaJ'IBHOI/I)KI/ISHI/ICI/ICHOJ‘IB?»OBaHI/IeMHpI/ISHaKOBHOI[
HBIXT JIbHUKOB.
MOA0OHBIXPUTYD. 06 peyro 0
MeTtpuyeckuecooT |IeopemMaolpon3BEACHUUOTPE3KOB (BBIBOANTBEMETPHUECKHECOOTHOIIEHUAMEXAYOTPE3KAMUXOP /I, CEKYIIUXUKACATEIbHBIXCUCIIO
HOLLICHUS XOPJ,T€0pEMaOTIPOU3BEICHUN JTb30BaHUEMBITMCAaHHBIX yTJIOBUIIOI00HBIXTPEYTOJIbHUKOB.
B OTPE3KOB .
M cnonb30BaTbTEOPEMBIONIPON3BEAEHUMOTPE3KOBCEKYILNX,,0KBaIpaTeKacaTeIbHONIIPUpPELLE
OKPY’KHOCTH. CEeKYILUX,TeOpEMaoKBapaTeKaca B
. HUN33]a4,I0OCTPOCHUH YEPTEKEHHANPAKTUYECKUX3aHATHAX
tenbHOU. [IpuMeHeHneBpeneHnur
84
(34) €OMETPUUECKUX3a]au
BekTopni(124) Onpenenenue M cno/ib30BaThBEKTOPHIKAKHATIPABICHHBICOTPE3KH, M CCJIe0BATHICOMETPUUECKHI(TIEpEMe
BEKTOPOB, [IeHHEe)U(U3NUECKU (CHIIa) CMBICIIBIBEKTOPOB.
CIIOKEHHE u pa3HOCTb

BCKTOPOB,YMHOKCHUCBCKTOpAHAY
HCJIO.

DU3NYECKUIMUTEOMETPUIECKUICM
BICJIBEKTOPOB.

3HaTbONpeae e HUICYMMBINPAa3HOCTUBEKTOPOB, YMHOKEHUSIBEKTOPAHAYHCIIO,
HCCJIe0BATBI€OMETPUUECKUMN(PU3NIECKUIICMBICTBIATUXOTIEPALIUH.

PelHaTI)FCOMeTpI/ILIeCKI/IeSajlaqHCHCHOHBSOBaHI/IeMBeKTOPOB.
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PaznokeHrneBeKkTopanoByM

10




HEKOJIJIMHEAPHBIM
BEKTOpaM.
KoopaunarsiBekTOpa.
CxanapHoe
IIPOU3BEICHUE

BCKTOPOB,CTONNPUMCHCHUCJIAHAX

OJKJICHUS ITTUHUYTJIOB.
Pemrennie 3amau ¢
MTOMOIIBIOBEKTOPOB.

[IpMeHEeHHEBEKTOPOBATISIPEILICH
Ws3a/1aYKMHEMATUKUUMEXaHUKH.
MeToIKOOpAUHATIIPUPEILICHUUTE
OMETPHYECKHX3a/1ay.

llcnionp30Banue

MeToJ1a
KOOPJAMHATBIPAKTUYECKUX3aqa4a
X

PackiaabIBaThBEKTOPIIOIBYMHEKOIITHHEAPHBIMBEKTOPAM.

I/ICIIOJIb30BaTbCK&J’IHpHOGHpOI/I3B€I[CHI/ICBCKTOPOB,BLIBOIIHTLCFOOCHOBHBICCBOﬁCTBa.

BBI4HCIATECYMMY,Pa3HOCTBUCKAIIPHOEIIPOU3BEICHUEBEKTOPOBBKOOPAMHATAX .
IIpuMeHATHCKAISIPHOCTIPOU3BEICHUE IITHAX 0K ICHUS JUIMHHU YTJIOB.

M cnoJ1b30BaThCBOICTBAYTI0BOT0KO3 () (QUITMEHTATPIMONTIIPUPEIIEHU U314, JUTSIONIPEIeTICH
MAPACIIONIOKEHUS ITPSAMOM.

IIprMMeHATBKOOPIMHATHIIIPUPEIIEHUUTEOMETPUYECKUXUTTPAKTHYECKUX3a0a, JUIIIOCTPOEHU
sIMaTeMaTU4YeCKUXMO/elelipeaabHbIX3a1au(«METOAKOOPAUHATY).

[10.1b30BATHCAIATIOCTPOCHUSIMUCCIICIOBAHUUITN(POBBIMUPECYPCAMH.

3HAKOMHUTBLCSICHCTOPHEH Pa3BUTUATEOMETPUU

IloBTOpEHME,
00001IIEHME,
CHCTEMATH3AIUSA
SHAHMIT

(104)

HOBTOpeHI/IGOCHOBHHXHOHHTI/Iﬁ

u  MeTogoB  KypcoB  7—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMAaTHU3alHs 3HAHUH.
[Ipocreliine  reoMeTpuyecKue
¢urypsl W WX  CBOICTBa.
N3mepenue F€OMETPUUYECKHUX
BCJIMYHH.

TpeyroapHUKH.
[TapannensHble u

OnepupoBarth NOHATHSIMU:  UTrypa, yrod,
PaBHOOEIPEHHBI M PAaBHOCTOPOHHUH TPEYroJbHUKH, HPSIMOYTOJbHBIM TpPEyrojbHHUK,
Me/1iaHa,0MCCeKTPUCANBBICOTATPEYT OJIbHUKA, TApAIIIIeIOrPaMM,poMO, IPSIMOYT OJIbHUK,
paBeHCTBO M mojodue  Quryp,
TPEYroJIbHUKOB;TAPAIIETbHOCTBUIIEPIICH UK YISIPHOCTBIIPSMBIX, yTOJIMEXK TYTIPSMBIMH,

TOYKa, npsamasd, MHOT'OYT'OJIbHUK,

KBaaApaT, Tparneuud; OKpPYKHOCTb, KacCaTCJIbHas;
CI/IMMeTpI/IHOTHOCHTCJ’IBHOTO‘-IKPIPIHpHMOfI;,Z[JII/IHa,paCCTOHHI/IC,BCJ'II/I‘-II/IHaer'Ia,HJ'IOH_Ia,Z[B,

[EpUMETP.

Hcnosb30BaTb(opMyJIbl: IEPUMETPANTUIONIAAUMHOTOYTOJIBHUKOB, JUIMHBIOKPYKHOCTH
UIUIOLIAIUKPYTa,00bEMAPIMOYTOJIbHOTONIapalieenuIe 1a.

OnepupoBaTHLNOHATUSIMU: TIPSIMOYTOJIBHAICHCTEMAaKOOPANHAT,BEKTOP; UCII0JIB30BATH

10




NCPICHAUKYIIAPHBICTIPSAMBIC. OTUITOHATUAIIANPCACTABIICHUA JAHHBIXUPCIICHUA3A1a9, BTOMUYUCICUZ APYTUX
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OKpYy>KHOCTb u y4eOHBIXITPEIMETOB.
Kkpyr.I'eomerpuueck

MENOCTPOCHHUSA. YTIIbI B
OKpyxHOCTH.Brincan

HBICHOTIHCAHHBICOKPYKHOCTUMH By 1GupaTLMeTo AIApEIcHUA3a1auM.
OroyroyibHUKOB.I IpssMasrnokpyx

HOCTE. UeThIPEXYTOIbHUKH. PemaTb3agauynuu3IioBCceITHCBHOMKU3HI

PemaTb3a1a4MHAIOBTOPEHUEOCHOBHBIXITOHATHI, WILTIOCTPALIUIOCBA3EMMEK 1Y PA3 TN IHBIMU
4acTsAMU Kypca.

Briicanunien
ONHCaHHEIE
YETBIPEXYTOJIbHUKHU.

Teopemalludaropannayanarpur
OHOMETPHUH.

Pemenune
00LINXTPEYTOJIHLHUKOB.

[IpaBUIBEHBEIEMHOTOYTOJIBHUKH. 1
peoOpa3zoBaHUAIIIOCKOCTH. [{BHXK

CHUSI.
[TomoGwme.
Cummerpus.
[Inomane.
Breruucnenue
[LUIOIIAICH. IImomann
MOo00HBIX PHUTYP.

r

3nech TpEACTaBIEHbI JJEMEHTHl COJAEpKAHMS Kypca, H3ydaBlimecss B S5—8 Kiaccax U TpeOyroliue TIOBTOpEHHUs, OO0O0OmeHus u
cuctemaruzanuu.O0pamaThCcsi K 3TOMY MaTepually MO>KHO B BHJIE€ aKII€HTa Ha 3aBepIlalolleM 3Talle U3ydyeHus: Kypca 9 kiacca Win pacrpeneisTh Mo
COOTBETCTBYIOIIMMTEMAaTHYECKIMpa3ieiaM, N3y4aeMbIMBTEUCHHEYI€OHOTO o 1a.
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10 kJacc (HeMeHee684)

MHOI0YroJIbHUKH. /|

JIMHAOKPYKHOCTH

BBIYHCIIEHNENXIEMEHTOB. Uncon
W THHAOKPYKHOCTH. JITHHATyTHOK
PYKHOCTH.

Ha3Banuepa
31e1a(TeMbl)
OCHOBHBIEBUABIAEATEIbHOCTHOOYYAIOIIUXCSI
Kypca(4uciio OcHOBHOecOIepKaHue
4ac0B)
JlekapTOBbI J{eKapTOBBIKOOPAMHATHITOUCKH —(OCBANBATHIOHATHEIPAMOYTOJIbHONCHCTEMBIKOOPANHAT,ICKAPTOBBIXKOOPAUHATTOUKH.
KOOPAMHATBLI  HA |[UIOCKOCTH. 5 3
10CKOCTH BbIBOAMTLYPABHEHHUENTPAMONMOKPYKHOCTH. BBIIeJIATHIONHBIMKBAIPATIAHAX 0K ICHUSIEH
YpaBHEHUENPSIMOM. YTIIOBOMKO?  [TPaHpPaAINyCAOKPYKHOCTUIIO €€YPaBHEHHUIO.
(16u) (G uIKeHT, TaHTeHCYTJIaHAKIIOHA, .
PemaTb3a1a4nHAHAX 0K IEHUETOUEKIIEPECEUEHUATIPIMBIXHOKDPY/KHOCTENCIIOMOIIBIOMETO 12
HapasuiesbHbICUIIEPIEH IUK ISP
KOOpP/IMHAT.
HbIETPSMBIE.
YpaBHEeHHE . .
M cri0,1b30BaThCBONCTBAYTIIOBOrOKOd (D hHIIMEHTAPSIMOI
OKPY/KHOCTH. 5
[pHpPENIEHNH3a 124, 1JISONPEAETEHUSPACTIONOKEH S TPSIMON.
HaxoKICHHEKOOPAMHATTOYeKE | PP Aat,JUIAOTIPEL p P
PECCHCHUAOKPYKHOCTUHIIPAMON. [T ymeHATHKOOPANHATHIIPUPENIEHUMT€OMETPUYECKMXUTTPAKTUYECKMX 3124, IJIATIOCTPOEHH
SIMaTeMaTHYECKMXMOIeIepeabHbIX3a1au( «<METOAKOOPAUHATY).
MeTOAKOOPIMHATIIPUPEIIEHUUTED JICTICHD Ras( JIKOOPA )
METPHICCKIX3a/at. I10/1630BATHCHAIIATIOCTPOEHUAMUCCIIEIOBAHUHITU(PPOBBIMUPECYPCAMH.
Vicnionbsosatue 3HAKOMHUTLCACHCTOPHEI Pa3BUTHATCOMETPUM
MeToa
KOODPAMHATBIPAKTHYECKMX3a/1a4
ax
IpaBuiabLHbIE [[paBUIILHBIEMHOTOYTOILHUKY,  ((POPMYJIMPOBATHLONPEIEIEHUENPABIILHBIXMHOTOYTOJBHIKOB, HAXO AU THUXJIEMEHTHL.

[10/1630BaTHCATTOHATHEM JUTUHBIOKPYKHOCTH,BBEAIEHHBIM CIIOMOLIBIO
[MPaBUJILHBIXMHOTOYTOJIbBHUKOB, ONPeAeJsThYrCIION, IIMHYAYTUHPATHAaHHYIOMEPYYTJIa.

[IpoBoauTHIEPeX0] OTPaAMAHHONMEPHIYTTIAKIPaTyCHOHNHA000POT.
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unomaabkpyra. Paguannasmepayria. OnpenensaTbIIOManbKPYyTA.
Boruaucienue [[nomanbkpyranerosneMeHToB  [BeiBoAuTH(OPMYJIbI(BrpaayCHONMPAAMaHHONMEDPE ) I TMH YT, IUI0IIA 1€ CEKTOPOBUCETM
nJionaaei CHTOB.
(cexTopa u
(164) cermenTa). BerancnBeraneasarbuiomaan@uryp,BKII0Ya0INX3IEMEHTHIOKPYKHOCTU(KPYTa).
SHUETUIOMAICH(PUTYP, BKITFOYAFOII
HaxoaurhsIuiomanuse3anadax peaabHONKU3HA
UX 2JIEMEHTBIKpYra A tman 8 P
/{BUzKeHUs [loHATHEOABMKEHUUIITIOCKOCTH.  ([Pa30mpaTh npuMepsl, WUIIOCTPUPYIOLIUME TIOHATHUS JABM)KEHHUS, LEHTPOB U
MJ10CKOCTH [ lapanenbHbliiniepeHoc, OCEHCHUMMETPHH.
[1OBOPOT u
(104) @opMyJIMPOBATh ONPEIECICHUS NapauIeIbHOrO IEpPEHoca, I0BOpOTa U
cummeTpus. OCUMIEHTPBICUMMET ~ _
— oceBoMcUMMETpUN. BBIBOAUTBUXCBONCTBA, HAXOAM THHEIIOIBUKHBIET
OUKH.
[Ipocreiime  NpUMEHEHMS . .
HaxoauTbeHTPBIMOCUCUMMETPUHIIPOCTEHIIUX PUTYD.

BpEILICHNN3a1a4
[IpumensTHIapaIEIbHBINIIEPEHOCUCUMMETPUIONIPUPELICHUMT€OMETPUUECKIX3a1a4(pa3ou
paTbIIpUMEpHI).

M cnoJib30BaThUISIIOCTPOSHUSMHUCCIIEOBAHUHITU(PPOBBIEPECYPCHI
IToBTOpenune,000  [[loBTOpenue OCHOBHBIX |OnepupoBATbNOHATHAMM: GUTYpa,TOUKA,IPSIMAasi,yroJ,MHOTOYTOJIbHUK,PABHOOEIPEHHBII
OlIeHue,CUCTeMAa  [TOHATUHUMETONOBKYPCOB/— PaBHOCTOPOHHUNUTPEYTOJIbHUKH,IPSIMOYTOJIbHBINTPEYTOIbHUK, MEINaHa, OHUCCeKTpuca M
TusanussHanmiic  |10K1accoB,06001IEHHEHCHCTEMa  [BHICOTA TPEYrOJIbHUKA, napajuieorpamm, pomo,
(264) TH3ALUS [PSIMOYTOJIbHUK,KBaIpaT, TpANELUs;0KPYKHOCTb,KacaTellbHasi;paBeHCTBOMIIOf00neduryp,
4

3HAHUMN.
[IpocreiimuereomMerpuueckuedu

rypeIMuXcBoiicTBa. MIzmepennere
OMETPUYECKUXBEIIMUHUH.
TpeyroapHUKH.

[TapaienbHbIE u

TPEYTOJIbBHUKOB;1ApaIEIbHOCTBUIIEPIIEH AUKYIISIPHOCTBIIPSMBIX, YTOJIMEXK TYTTPSIMBIMU,
CUMMETpPUSI OTHOCUTEIBHO TOYKH U MPAMOW; JJIMHA, PACCTOSTHUE, BEIIMUYNHAYTJIA,IIJIOIA/Ib,
[epuMeTp.

I/ICHOJIB3OBaTb(l)0pMyJIBIIHepI/IMCTpaI/IHJIOH_IaIlI/IMHOFOyFOJIBHI/IKOB,,HHI/IHLIOpr)KHOCTI/II/IH
nomam/Iprra,o61;éManp${M0yr0an0r O mapaJurCjernuIcaa.

OﬂepI/IPOBaTbHOHﬂTI/IHMI/I:HpﬂMOYTOHBHaHCI/ICTeMaKOOPJII/IHaT,BeKTOp;P[CHO.]IL:}OBaTb

OTUIIOHATUAIANPEACTABIICHUAJAHHBIXUPCIICHU A3A1a4Y,BTOMYUCIICU3APYTUX
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[epIeHIUKYJIIPHBICTIPSIMBIE.

OKpy>KHOCTb U
kpyr.I'eomerpuyeck
HEIIOCTPOCHHUS. Y TIbI B
OKpy>XHOCTH.Brincan
HBICHOIIMCAaHHBICOKPY>KHOCTUMH
OrOyroJbHHUKOB.

[IpsiMasgsnOKpyKHOCTb. HeTBIpEXY

TOJIbHUKH. Bnucannbien
ONMCAaHHbIE

YETBIPEX YT OJIbHUKU.

Teopemalludaropannayanarpur
OHOMETPUH.

Pemenne
OOIIUXTPEYTOJBLHUKOB.

[IpaBUIIbHBIEMHOTOYTOIBHUKH. [ Ip
€00pa30BaHMATUIOCKOCTH. [|BHKEH

Hs.
ITogoGue.
CummMmertpust.
[Imomane.
Brruncnenue

riomaaei. [ nomanunonooHeIx hu
ryp.

JlexapTOBBIKOOPAMHATHIHAIIIIOCKOC]
TH.

yaeOHBIXTIpeMETOB. PeliaTh 3a/1a4MHATIOBTOPEHIE OCHOBHBIXITOHATHH,
WJUTIOCTPAIIUIOCBI3EUMEK Ty pa3INUHbIMUYACTIMUKYpca. BeiOupaTbsMeToauIsipenieHus3aaa
M.

PernaTn3agauynn3noBCceTHEBHOMKU3HU.

BekTopbhIHAIIIOCKOCTH

11




23 [1eChIPEICTABICHBIIEMEHTBICOICPKAHNAKYPCA, M3y YaBITHECBS —
1 OxnmaccaxuTpeOyromuenoBTopeHus,0000meHnsucucreMaru3anun. O0pamarbCIKITOMyMaTepHATYMOKHOBBHICAKIIEHTAHA3ABEPIIAIOIIEMATAIICU3YICHHSIKY P
cal OxknmaccannupacnpeaensiTbio
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COOTBCTCTBYIOH_H/IMTCMaTI/I‘-IGCKHMpaSI[CJIaM,I/I3y‘-IaeMLIMBTC‘-ICHI/ICyIIGGHOI‘OI‘OI[a.

IIpu paszpabotke pabGoyeil mporpaMmbl B TEMATHYECKOM IUIAHHUPOBAHWU JIOJDKHBI OBITh  yYTEHBl BO3MOYKHOCTH
UCIIOJIb30BAHUSAICKTPOHHBIX (LIMPPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOMIUXCS YYEOHO-METOJAMYECKUMHU MaTepHallaMu
(MyJIbTUMEIUHHBIEIPOrPAMMBbI, 3JIEKTPOHHBbIC YYECOHUKHA M 3aJaYHUKH, DJIEKTPOHHBIE OMOJMOTEKH, BUPTYyaJbHbIE JabopaTopuu,
UTPOBBIE
POrPAMMBbIL,KOJUIEKIMULIIU(PPOBBIX0OPA30BATEIBHBIXPECYPCOB),UCTIOIB3YEMBIMUII00yueHusiuBociuTanusiooydaronmuxcscHO 1A ;iip
€/ICTaBJICHHBIMA B DJIGKTPOHHOM (IIMGPOBOM) BHJAEC M peamusyloluMu auaaktudeckue BosMmoxkHoctn WKT, comepxkanue
KOTOPBIXCOOTBETCTBYET3aKOHOAATEILCTBYO0000Pa30BaAHUH.

11



OEJNEPAJIBHASA PABOYAAIIPOI'PAMMAYUYEBHOI'OKYPCA
«BEPOATHOCTBb "
CTATUCTHUKA».8—10KJIACCBHI

HenunzyyeHussy4eOHOroOKypca

B coBpemeHHOM 1HM(PPOBOM MHpE  BEPOATHOCTh M  CTATUCTUKA
pUOOPETAtOTBCEOOIIBIITYI03HAUMMOCTb,KAKCTOUKU3PEHUATIPAKTHUECKUXTTPUIIOKEH
WA, TaKu UX POJU B 00pa3oBaHUM, HEOOXOIMMOM KaKJ0OMy uelioBeky. Bo3pacraer
YUCIONPOECCH, TPUOBIIAACHUMKOTOPBIMUTPEO0YETCAXOPOIIAsi0a30Bas IO OTOBK
aBOOJIACTUBEPOSTHOCTUUCTATUCTUKH, TAKASTIOATOTOBKABAKHAISIITIPOI0JKEHUSI00D
a30BaHUS Uy CIICIIHONTPOPECCHOHATBHONKAPBEPHI.

Kaxx1p1i1ue10BEKNOCTOSHHONPUHUMAETPEIIEHUSHA0CHOBEUMEIOILIUX CTYHET
OJIaHHBIX. A 1T151000CHOBAHHOT ONIPUHATHSAPEIICHUSBY CIIOBUAX HETOC TATKAUTHUHU30BIT
KanH((OpMalUUHE00X0JMMO,BTOMUYHCIEXOPOIIOCHOPMUPOBAHHOEBEPOITHOCTHOEH
CTaTUCTUYECKOEMBILIUICHHE.

HIMeHHOMOATOMYOCTPOBCTATaHEOOX0AUMOCTHC(HOPMUPOBATHYOOYUAOIIIUXC

s GYHKIIHOHATBHYIO rPaMOTHOCTb, BKJTIOYAIOIIYIO B ceos B
Ka4€CTBEHEOTHEMIIEMOKCOCTABIISIIOIIENYMEHUEBOCTIPUHUMATEUKPUTUYECKHAHATN3
upoBaTh  MH(OpPMAIMIO,  TPENCTABICHHYIO B pa3IMuHbIX  (opmax,

OHUMAaTbBEPOSITHOCTHBINXAPAKTEPMHOTIMXPEATBHBIXITPOLIECCOBU3aBUCUMOCTEH, 1T

POM3BOJUTH  IPOCTEMIIME  BEPOSATHOCTHBIE  PAC4E€TBl.  3HAKOMCTBO  C
OCHOBHBIMUIIPUHIUIIAMHUCOOPA,aHATTN3AUIIPECTABICHU JAHHBIXU3PA3INIHbIXCE
PKU3HUOOIIECTBAUTOCY 1apCTBANPUOOIIAETOOYHAIOIIUX CSIKOOIIECTBEHHBIMUHTEPE
caM. M3ydyeHre 0CHOB KOMOMHATOPUKH Pa3BUBAET HaBBIKM OpraHU3alnuuIepedopa
Y MOACYETA YKCIIa BAPUAHTOB, B TOM YHUCIIE, B IPUKIAAHBIX 3a/1a4yaX.3HaKOMCTBO C
OCHOBaMHUTEOPUUTPa(OB co31acT MaTeMaTUYECKHUM
byHnamMeHTas1()OPMUPOBAHUIKOMITETEHITUHBOOTACTUMH(POPMATUKUUITU(DPOBBIXT
exHosoruit. [1oMuMo3TOr0, NPUU3y4YeHUUCTATUCTUKUUBEPOSITHOCTHOOOT A0 TCSII
pEACTaBICHUAYYAUXCIOCOBPEMEHHONKAPTUHEMUPAUMETOIAXETOUCCIIEOBAHUS,

(opMUpyeTCANOHUMAaHUEPOIUCTATUCTUKUKAKUCTOYHUKACOIIMAIbHO3HAYMMONUH(
OPMallMMH3aKIIAbIBAIOTCSOCHOBBIBEPOSTHOCTHOTO MBIILIICHUS.

B coorBercTBMM € JAaHHBIMM LEISIMH B CTPYKType IPOTPaMMBbI
y4ueOHOroKypca «BeposiTHOCTP M CTaTUCTHKAa» OCHOBHOM IIKOJBI BBIIEIEHBI
cleyIoluecoiepxKaTebHO-MeToAnueckue nuHuu: «lIpencraBneHue NaHHBIX U
OMKCATENIbHASICTATUCTHKAY ; «BEepOITHOCTEY ;«D11€MEHTHIKOMOMHATOPU KN ; «BBeie
HUEBTEOPUIOTPAPOBY.

Conepxxanuenunun«lIpencrapieHrne1aHHBIXUONMUCATEIbHASCTATUCTUKAN CITY
KUTOCHOBOU TSI OPMHUPOBAHUAHABBIKOBPAOOTHICUH(POPMALIUEH: OTYTEHUSIUUHTED
npeTauuruHpOpMaLINK, IPEACTaBICHHOUBTAOIULIAX , HaAHar paMMaxurpadukax10c
0opa,peacTapieHUINaHAIN3aJaHHBIX CUCTIOIb30BAaHUEMCTATUCTUIECKUXXapaKTep
HCTUKCpeIHUXHpaccenBaHus. PaboTasic1aHHBIMI,00yJaroecsy4aTcsICUuThIBATh
MUHTEPIIPETUPOBAThIaHHBIC,BbIABUTaTh,apTyMEHTUPOBATBUKPUTUKOBATHITPOCTEM
HIMETUTIOTE3bl,Pa3MbIIUIATbHAI()AKTOPAMHU, BEI3BIBAIOLTIMHU
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U3MEHYMBOCTb,MOLICHUBATHUX BIMSHUEHAPACCMATPUBAEMbIEBEIINYMHBIUITPOLIECCHI.

HNuTynTnBHOE IpEICTaBICHNUE 0 Clly4aiiHOM U3MEHYUBOCTH,
UCCIIEJOBAaHUE3aKOHOMEPHOCTEHUTEH IEHIUICTAHOBUTCAMOTHUBUPYIOIIEHOCHOBOM
JUIAU3YYEHUs] TEOPUM BEpOSATHOCTEH. bosblioe 3HaueHHE 371e€Chb HUMEIOT
PAaKTUYECKHUE3a/1aHUs1,BYACTHOCTHOIBITHICKIACCUYECKUMUBEPOSITHOCTHBIMUMO/IE
JSIMU.

[ToHATHEBEPOSTHOCTUBBOAUTCAKAKMEPAIPABIOIIOA00UACITYy4aiiHOTOCOOBITH
a.Ilpun3yueHnuKypcaoOyqaromueca3sHaKOMTCSCIIPOCTEHITMMUMETOAAMUBBIYMCIT
€HUSBEPOSATHOCTEUBCITYYallHBIXIKCIIEPUMEHTAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBI
MHUHUCXOaMH,BEPOSITHOCTHBIMU3aKOHAMMU,TO3BOJIAIOIIMMUCTaBUTEUPEIIATEO0IeeC
JI0KHbIE3a/1auu. BKypCBXOIsITHAUaIbHBIEPEICTABICHUAOCTY YA HBIX BEJIMUNHAX U
XYHCIIOBBIXXapPaKTEPUCTHKAX.

Taxxe B pamMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOyYaroIIUXCsl
CMHO>XECTBaMU U OCHOBHBIMH onepanusiMu HaJ MHOKECTBaMH,
paccMaTpuBalOTCANIPUMEPBl  NPUMEHEHUs JJIs  pelleHus 3ajad, a TaKxke
UCIIOJIb30BaHUs B IPYTUXMATEMAaTUYECKUX Kypcaxy y4eOHBIXIIPEIMETaX.

MecTOoy4eOHOrOKypcaBy4eOHOMILIAHE
B8—10knaccaxuzyqaercsakypc«BeposSTHOCTBUCTATUCTUKAY»,BKOTOPBIMBXOJSAT
pazgenbl:  «lIpencraBieHue MAaHHBIX W ONHCATENbHAsE CTAaTUCTUKAY,
«BeposTHOCTEY; «DJIeMEHTHIKOMOMHATOpUKI»;« BBe1eHHEBTEOpUIOTpadOBy.
HawnzyuennenanHorokypcaoTBoauT | yueOHbIHYACBHEIETIOBTEUEHUEKAXKIOTO
rojia o0y4enusi, Bcerol(02ydeOHbIxuaca.

CopeprxaHuey4yebHorokypca(noronaMmobyueHus)

8 kiace

[IpeacraBnenre JaHHBIX B BUAE TaOuuil, Jauarpamm, Tpadukos.
3anoJIHEHUETA0IUI], YTCHUEUTIOCTPOCHUEIUArpaMM(CTOTIOMKOBBIX (CTOIOYATHIX )UK
pyroBbix). UteHue rpaukoB peanbHBIX IpoleccoB. M3BieueHue vHPOpMALUU
M3AMarpaMMUTa0IUI, UCIIOIb30BaHUEN UHTEPIIPETALUS TaHHBIX.

OnucarenbHass  CTaTUCTUKA:  cpeaHee  apudmeTrhyeckoe, MeauaHa,
pazmax,Hau0oJIbllIeeMHAUMEHbIIIEE3HAUCHUTHA00paunCIIOBbIX JaHHBIX. [ [prumepbIci
Y4aHOMMU3MEHYUBOCTH.

CrnydaliHbI SKCIIEpUMEHT (OMBIT) M clydaiiHoe coObiTue. BeposTHOCTh
n4yactora. Pojib MalOBEpOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupoienBooIecTBe. MoHeTa nurpaabHas KOCTbBTEOPUU BEPOSITHOCTEH.

I'pad,Bepmmna, pedpo.CrenensBepiuHbL. YnciopédbeprucymmapHascTeneHb
BepmnH. [IpencraBnenue o cBs3Hoctu rpada. -llemu w  wwkiael.  [lytn
Brpadax.Oo6xoarpada(ditepormnyts). I peacraBnenneobopuenTupoBanHoMIpade.

Pemenue
3a/1a4CIOMOIILIOTPadoB.

9 kace

[IpencraBiieHre [aHHBIXBBUIETA0UIL, TUarpaMM,rpaiKoB.
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MHO0X€eCTBO,2JIEMEHTMHOKECTBA,II0AMHOkKECTBO. OIepallniHAIMHOKECTBAM
n:00beIMHEHNE, IepecedeHne, JonoHeHne. CBoNCTBaoNepaliMiiHaIMHOKECTBAMHU:
[IEPEMECTUTENBHOE,COUETATEIBHOE, PACIIPEACIUTENBHOE, BKIIIOUeHU. cionp30BaH
uerpaduyecKoronpeaCTaBICHUIMHOKECTBIIOMUCAaHUSIPEaTbHBIXTPOIIECCOBUSBII
€HUI,IIPY PELICHNNA3a1ay.

N3mepenne  paccemBanuss  AaHHBIX. Jlucmepcus W CTaHZApTHOE
OTKJIOHEHHEUHUCIIOBbIX HabopoB./luarpamma paccerBaHusl.

DnemeHTapHbIecOObITHACTYYaliHOToOMbITa. CilydalinblecoObITUs. BeposTHOC
TUCOOBITHIA. ONBITHICPABHOBO3MOKHBIMUAIIEMEHTAPHBIMUCOOBITUAMU. ClTydalHbIii
BBIOOP. Cas13pb MEXIY MaJIOBEPOSTHBIMU U
MPaKTUYECKHUIOCTOBEPHBIMUCOOBITUSMUBIIPUPO/IE,0011I€CTBEMHAYKE.

HepeBo.CBOICTBaAEPEBHEB: €IMHCTBEHHOCTHITY TH,CYILIECTBOBAHUEBUCUECIB

EPIIUHEI, CBSI3bMEKITY
yucioMBepimHnancioMpedep. [lpaBunoymuoxenus. Permenue 3a/1a4
criomoIbrpados.

[IpotuBomnomnoxubiecoObITHs. J{narpammaliinepa. O0beIMHEHUEeUIEpeceYeH
uecoObiTuit. HecoBmecturiecoObITHs. DOpMyTacioKeHUSIBEPOATHOCTEH. Y CIIOBHASIB
eposaTHocTh. [ IpaBunoymuoxxenus. Hezapucumsiecoonitus. [ IpencraBnenueskcnepu
MEHTaBBU/Ie/IepeBa. Pelenrne3aiaunaHax 02k IEHUEBEPOATHOCTENCIIOMOILBIOIEPEBA
CIIy4aliHOTO3KCIIEpUMEHTA, JuarpaMmmIitiepa.

10 kaacce

[IpencrapieHre 1aHHBIXBBUICTAOHUIL, THArpaMM, rpaduKOB, HHTEPIIPETAITHS
JITAHHBIX. Yrenue u IIOCTPOCHUE Ta0INII, Iarpamm, rpauKoB
MOPEATbHBIMIAHHBIM.

[lepectanoBku u  dakropuasn. CoueTaHus ©  UYKUCIO  COYCTAHUH.
Tpeyronsuukllackans.Pemenue 3a1aucucnoib30BaHUEMKOMONHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHbli BBIOOP TOUYKH U3 (UTYPHI
HAaIUIOCKOCTH,U30TPE3Ka U U3yTHOKPYKHOCTH.

Ucnertanne. Y ciexuneynava.CepusiucnpiTanuiigoneporoycnexa. Cepusuci
pITaHuiibepryIn. BeposiTHocTHCOOBITUIIBCEpUUUCTIBITAHUM bepHyu.

Cnyuaiinas BEJIMYMHA " pacnpeaeneHue BEPOSITHOCTEH.
MaremaTnueckoeoxugannenaucnepcus. I [ppumMmeppeiMaTreMaTH4eCKOro0Ku TaHUSIKAK
TEOPETUYECKOTO CPENHETO 3HAYEHUs BEINMYMHBIL. MaTeMaTHYECKOE OKHIAHUE
UMCIIEPCHSICITYYaHHOWBEITNYUHBICYUCIIOY CTIEXOBBCEPUUUCIIBITAHU bEPHY LT

ITonsatTe o 3akoHe OOJBIIUX YHCed. V3MepeHHe BepOsSTHOCTEH C
MOMOUIbI0YAcTOT.POIbY 3HaUEHKE 3aKOHA0OIBIINX YHCEIBIPUPOIEH OOIIIECTBE.

MnaHupyeMblie npeaMeTHble pe3ysibTaTbl ocBoeHus MporpamMmmsbl (nNo
ropaMmobyuenums)

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «BeposiTHOCTh M CTaTHCTHUKA»
B8—10 klaccaxxapakTepu3yrOTCs CICAYIOIUMU YMEHUSIMU.
8 kiacce
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YwuratbuH)opMaInio,peIcTaBIeHHYIOBTA0IMIIAX , HaIHarpaMMaXx ; IPeICT
aBJISThIaHHBICBBU1ETAOJIUII, CTPOUTHIMArPaMMBI(CTOJIOUKOBBIE(CTOIOUATHIC )1
KpPYTOBBIE) IO MACCHBaM3HAYCHUH.

OnuchBaTEUUHTEPIPETUPOBATHPEATHHBICUNCIIOBBICaHHBIC, TPEACTABIICH
HBICBTAOIHIIAX , HA TUarpaMMax,rpadukax.

Hcnons3oBaTh ISt OTIACaHUS JTAaHHBIX CTaTUCTUYECKHE
XapaKTEePUCTUKH: CpeHeeapru(PMeTHIeCcCKoe,MenaHa, HanOoIbIIIeeNHANMEHBIIICE
3HAYCHUS,pa3Max.

HmeTs mpencTaBieHHWE O CIOy4ailHOW W3MEHYMBOCTH Ha TIpUMeEpax

LEH,pU3NYECKUX  BEJIUYMH, AHTPOIIOMETPUYECKUX  JIaHHBIX; UMETh
IIPEACTABICHUE OCTATHCTUYECKONYCTOMYMBOCTH.
9 kJacc

W3Bnekatp u mnpeoOpa3oBbIBaTh HHPOPMAIUIO, NPEICTABICHHYIO B
BUJETAONMI, auarpamMm, IpaduKOB; MPEACTaBIATh JaHHbIE B BUJE TaOuIl,
auarpamm,rpaukos.

OnuceIBaThJaHHBIECTIOMOLIBIOCTATUCTUYECKUXIIOKA3ATEIICH: CPEAHUX3HAY

€HUH U Mep paccenBaHus (pa3Max, JUCHEPCHs U CTaHJAPTHOE

OTKJIOHEeHHE).HaxoIuTh 4acTOThI YUCJIOBBIX 3HAYECHUH Y 4aCTOTHI

COOBITHIA,
BTOMUHCJIENO pe3yIbTaTaMU3MEPEHUNNHAOIIIOICHUH.
HaxouTbBepOosATHOCTUCITYYaHBIXCOOBITUIBONIBITAX,3HASIBEPOSATHOCTH

AIIEMEHTapPHBIX COOBITHIA, B TOM qucIie B
OIBITaXCPABHOBO3MOKHBIMUAIEMEHTAPHBIMUCOOBITUSMH.
Hcnone3oBaTh rpaduueckue MOJIEIIN: NEPEBO CIIy4alHOTO

DKCIEPUMEHTA, IUArPAMMBIDWIIEpa, YU CII0BAs MIPsMast.

OnepupoBaTHIIOHATUAMA: MHOKECTBO,ITOAMHOKECTBO; BBINIOJIHATHOIIEPALIH
MHA/IMHOXXECTBaMH:00beIMHEHUE, [IEpEeCeUEeHUE,JOMIOJIHEHUE; IEPEUUCIIAThIIEME
HTBI MHOKECTB;[IPUMEHATHCBONCTBAMHOKECTB.

Hcnonb3oBaTh Tpaduueckoe TMPEACTaBICHHE MHOXECTB U CBA3EH
MEKIYHUMHU JJIsL OIIMCAHUs IIPOLIECCOB U SIBJICHUM, B TOM YMCIIE IIPU PELICHUU
3aJa4 U3JIpYruX y4eOHBIXIIPEIMETOBU KYPCOB.

10 knacc
N3BnekaTpuripeoOpa3oBbIBATbUH(POPMALINIO, TPECTABICHHYIOBPA3INYHbI
X HMCTOYHUKAX B BUJIE Ta0MII, Iarpamm, rpauKoB;

MPEACTABIATHAAHHBIEBBUIE TAOIUIL,IUArPaMM,TPa(UKOB.
PemaTp3anaunopraHu30BaHHBIMIIEPEOOPOMBAPUAHTOB,ATAKKECUCIIONH30B
aHMEeMKOMOWHATOPHBIXIIPABUIUMETOIOB.
Hcnonp30BaTh  OMMCATENBHBIE — XAPAKTEPUCTUKU i1 MAacCUBOB
YU CJIOBBIXIaHHBIX,BTOMUYUCIIECPEIHUE 3HAYUCHUANMEPBIPACCEUBAHUAL.
HaxoauTbuacToThI3HAYeHUMUYACTOTHICOOBITUS,BTOMUHNCIIECTIONb3YAChPE3y
JHTATAMUIIPOBEAEHHBIX U3MEPEHUN NHAOIIIOICHUM.
HaxouTbBeposTHOCTUCITYHaHBIXCOOBITUIBU3YYEHHBIXOITBITAX,BTOMYHCII
€BONBITAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMU, BCEPUSXUCTIBITAHU I
JI0 TIEPBOI0 yCIIeXa,BCepUsIX UCIIbITaHUMbepHYILIH.
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HMMeThnpeacTaBIeHHEOCTydaiHOMBEINYNHEHOPACIIPEAETICHUN

12



BEPOSATHOCTEM.

HMeTbnpeacTaBaeHNe03aKoHE00IbITUXYUCEITKAKOTIPOSBICHUN3aKOHOMED
HOCTHUBCITY4YalHOMM3MEHUYNBOCTUHUOPOIN3aKOHA0 0TI X YK CEIIBIPUPOIE
HOOIIECTBE.

12



TemaTnueckoe nnaHmposaHue yyebHoro kypca (no ronam obyuenums)

8 kJuacc (He meHee34u)

BBIUUCIICHUATIOTA0IMYHBIMIAHH
bIM./I3BIICUEHUCUUHTEPIIPETAIIHS
TaOJIMYHBIX TaHHBIX. [ IpakTHUECK
asipabora

«Tabauusy.

['padmueckoenpeacTaBneHue1an
HBIXBBH/IEKPYTOBBIX,CTOJIOUKOB
bIX(CTOJIOUYATHIX ) IUATPAMM.

Yrenue "

[IOCTPOCHHE

nuarpamm.IIp
nMepblIeMorpaduyecKuxaarpa
MM.

IIpakTuyeckas
paboTta«/IuarpaMmb»

Ha3Banmue
pasaena
OcHOBHOe co/iep:KaHue XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIMXCs
(TeMbl)(4UCI0Y
acoB)
IIpencrasienue [IpencraBnenneanHbIXBTA0MM  [(OCBaUBATh CHOCOOBI MPEICTABICHHUS CTATUCTHYECKHX JAHHBIX M YMCIOBBIX MacCHBOB
MaHHBIX ax. CIIOMOIIBIOTA0IHIINIMATPAMMCHCITIONE30BAaHIEMAK Ty b HBIX UBAKHBIX TAHHBIX (AeMorpadu
(7) [TpakTHueckue [d4ecKueaaHHbIE,IPON3BOACTBOIPOMBIIITIEHHONNCEIbCKOX035IHCTBEHHONITPOYKIIMM,00111eC
|

TBCHHBICH HpI/IpO,I[HLIeHBJ'IeHI/IH).

M3yyaTh MeToabl padOThl C TAOJMYHBIMH U TPaQUUECKUMH MPEICTABICHUSIMU TAHHBIX
CIIOMOIIBIOIU(POBBIXPECYPCOB BXOACTIPAKTUYECKUXPAOOT
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OnucaresibHast UucnoBele  HaOOPHI. OcBauBaTBHIIOHATHS UUCIOBONHAO0D, MEpalleHTpaIbHONTEHICHIIM U (MEPaLlEHTPa),BTOMYHUC
CTATHCTHKA Cpenneeapudmernd iecpeaneeapupmeTnieckoe, MeIaHa.
€CKOe.
(84) OnucpIBaThCTaTUCTUYECKIETAHHBIECTIOMOIIBIOCPETHEr 0apr(hMeTHUECKOTOnMeInanbl. Pe
Meauana  4YUCIOBOTO [1aTh 3a/1a4H.
Habopa.Y cTONYMBOCT .
b MeIHAHEL M3y4aTbCBOICTBACPETHIX,BTOMYHCIECIIOMOIIBIONN()POBBIXPECYPCOB,BXO/IE
[IpakTrueckaspabora«CpegHue
BHAYCHUSY. [IPAKTUYECKUXPAOOT.
HaunbonpeennanMenpinee3nayeH (OcBauBaTbIOHATHS :HANOOIbIIICEMHANMEHbBIIICE3HAYCHUSYMCIIOBOTOMACCHBA, Pa3Max.
nsTaucIioBoroHabopa.Pa3max.
Pemarb3agaunHaBpiO0pcioco0aoncaHusJaHHBIXBCOOTBETCTBUUCTIPUPOIONJTAHHBIXU
LEJISIMUHICCIIEI0BAHUS
Cayuaiinas CrnyuaitHas OcBauBaTBHIOHATHS UACTOTa3HAUCHUHBMACCUBEJAHHBIX, I PYIITUPOBKAIaHHBIX,THCTOTPAMM
U3MEHYHBOCTh W3MEHUYUBOCThH [a.
(mpumepsl). Yactota 3HaYEHMM
(61) CTpouThbHaHATU3UPOBATHIUCTOIPAMMBLIIOAOUPATH TOIXOIAIUNAIIATTPYIIITUPOBKH.

BMAaCCHBEC JaHHBbIX.

['pynnuposka.l uctorpammei.

[IpakTuueckas pabora

((CﬂyqaﬁHaHHBMCHQHBOCTB))

OcBauBaTbrpaduueckuenpe1CTaBIeHUSIPA3HBIXBUI0BCITYYatHOHN3MEHYUBOCTH, BTOMYHCIIE
CITOMOIIBIOITU(POBBIX PECYPCOB, BXOICTIPAKTUUECKON PaOOTHI
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BBenenuereopu B
wrpagos

(49)

['pad,Bepmmna,pedpo.llpencras
nenue3agaurcrnomoniborpaga.C
TETICHb(BAJICHTHOCTD) BEPIIHUHBI.
UncnopébepucyMMapHasiCTEIICHb
BepmnH. Ilens u nmukn. Ilyts
Brpage.llpencraBieHneocBI3HOC
tu rpada. O6xox rpada(sitnepon
MyTh).
[IpencraBieHe000PHUEHTUPOBAH
HBIX rpadax

OcBauBaTbnoHsiTusi:rpad,sepmmHarpada,pedporpada,creneHb(BaIeHTHOCTHBEPIIUHBI ),IT
eIb UITUKIL.

OcBauBaTh  NOHATHSI: TIyTh B  Tpade, odinmepoB myT, o00xomx  rpada,

OpUEHTHPOBAHHBIHTpad.

Pemiath 3agayM Ha MOMCK CyMMBbI CTENeHe BepiinH rpada, Ha Mouck obxona rpada,
HAIIOMCKITyTEH BOPUEHTUPOBAHHBIXTpadax.

OcBauBaTbhCNOCOOBINIPEICTABICHUA3/1aYN3KYypCaaIre0pbl,TeOMETPUN, TEOPUUBEPOSTHOCT
JIpyrux IPEIMETOB HIOMOILBIO rpa¢os
HIIEKTPUUYECKUELIEH,pYHKIIMOHAIBbHBIECOOTBETCTBUS ) HAIPIMEPaX

e, c (kapThI, CXEMBI,

BeposiTHOCTH

0|
YACTOTACTYYANHOIO
coObITHUS

(49)

CnydaiiHbIi
ciydaiiHoecoObiTue.BeposaTHocT
bu4acToTacoObITHs. PonbManose

OIIBIT n

pOfITHI)IX nu
HpaKTI/ILIeCKI/I}IOCTOBCpHI)IXCO6I)IT
oOrrecTBe.

MOHeTaI/II/IFp AJIBHAAKOCTbBTCOPU

WABIPUPOAE U B

UBEPOSTHOCTEH.

[IpakTyeckas pabota
«YacToTaBbINaACHUAOPIA»

OCBaHBaTbHOHﬂTHHZCHy‘IﬂﬁHBIﬁOHHTHCﬂyqaﬁHOeCO6BITHe,MaJ'IOBepOSITHoeI/IHpaKTI/I‘IGCK
I/II[OCTOBepHOGCO6I>ITI/Ie.

M3y4aTbh3HaYMMOCTEMATOBEPOSITHBIXCOOBITUIBITPUPO,1€MO0IIECTBEHABAKHBIXIPUMEPAX
(aBapum, HECUACTHBIE CITy4aH, 3alIUTa MePCOHATHLHON HHPOPMAIINH, TTepeadaIaHHbIX ).

M3y4yaThpoibKIacCHYECKUXBEPOSTHOCTHBIXMO/IEEH(MOHETA, UTPaIbHAsIKOCTh )BTEOPUHBE
POSITHOCTE.

Ha0aronaTth M M3y4yaTh 4acTOTy COOBITHI B TPOCTBIX IKCIEPUMEHTaX, B TOM YHCIE
CITOMOIIBIOITU(DPOBBIXPECYPCOB, BXOICTIPAKTHIECKON pabOThHI

O0001IEHHE,
KOHTPOJIb

(59)

[IpencraBnenue

JaHHbIX.On
ncaTellbHascTaTUCTHKA. BeposTH
OCTb

CIIy4aitHOTO
COOBITHS

[IoBTOPATHN3YUEHHOCHBBICTPAUBATHCUCTEMY3HAHNMN.

Pemarb3aiaunHanpeCTaBICHUENONUCAaHUEAHHBIX CIIOMOILBIOU3YYEHHBIXXaPAKTEPUCTH
K.OQ0CyKI1aThIIPUMEPbICITY4aliHBIXCOOBITHI,MaTOBEPOSTHBIX UITIPAKTUYECKUIOCTOBEPHBIX
CITy4aiHBIXCOOBITU I, MX POJIUBIPUPOICHKIUZHUUETIOBEKA
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9 kuacc (HemeHee344)

Ha3Banuepa3sne
Ja
(TeMBI)(YHCIOY OcHoBHOecO/1ep:KaHUe XapakTepuCcTHKAAEATEIbHOCTHOOYYAO M XCS
acoB)
IloBTOpEeHnEK [IpencraBienue [ToBTOPATHU3YUEHHOEHBBICTPAMBATHCUCTEMY3HAHUH.
Yy
pca8kiacca naHHbIX.Omnuca
reBHAsCTaTHCTIES, CTyaiiHan Pemarb3agaunHanpe/CTaBIeHUENONMCAHNEJaHHBIX CIIOMOIIbIOM3yYEHHBIXXaPaKTEPUCTU
(44) R ——— k.Pemarb3agayunHanpe1cTaBIeHUErpYITHPOBAHHBIX IAHHBIX MO CAHUECITY YA HOM
N3MEHYUBOCTH.
CpennueunciioBoroHadopa.
Criyuaiinbie Pemiath 3aauMm  Ha ONpeNENeHHE YacTOThl CIIYYaHBIX COOBITHH, O0O0CYyXIeHue
COGBITHS IPUMEPOBCITYYaHBIX COOBITHI,MaIOBEPOSTHBIXUIIPAKTHUECKUI0CTOBEPHBIX CITYJaTHBIXCOO
BepoaTHocTHEIACTOTELKIaccH BITUI,UXPOJIN BIIPUPOJIEN KU3HU UETIOBEKA
€CKUEMOJIETTUTEOPUUBEPOSTHOCT
€1:MOHETAauNTPAIIbHAAKOCTb
OnucarejibHasi OTKJIOHEHUSI. OcBauBaTBIIOHATHSA : TUCIIEPCUANCTAHAAPTHOEOTKIOHEHUE, UCTI0Nb30BaTh3TUXAPAKTEPUCTH
CTATHUCTHKA. Jucniepcust  [KUAJISIOMMCAHUS pACCEUBAHMSIIaHHBIX.
PaccenBanue YUCIIOBOIO
AHHBIX HaGopa.Cra Bb1ABUTaTBIHNOTE361000TCYTCTBUMMIIMHATIMYUNCBA3UIIOUAT pAMMaMPacCEUBaH .
HIApTHOE C
(49) TPOMUTbINArpaMMbIPACCENBAHUATIONM EIOLTUMCS JAHHBIM, BTOMYHUCIIECTIOMOLIBIOKOMITBIOTE
OTKJIOHEHHE
pa
YHCIIOBOTO Habopa.

JlnarpaMMbIpacceMBaHus
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MHo:xKecTBa MHOkecTBO,ToAMHOKecTBO.Ome  [(OcBauBATHIOHSATHS: MHOKECTBO,3JIEMCHTMHOKECTBA,[TOIMHOKECTBO.

paIMUHAIMHOKECTBAMU: 00 bEe TN
(44) HEHHE,IePeCeUeH e, OMOTHEHHE BbInoHATHONEpAMUHAIMHOXKECTBAMU :00beIMHEHNE, [IepECEUCHHE, TOTIOTHEHHUE.

Mcnoab30BaTh  CBOMCTBA: MEPEMECTHTENBHOE, COYETAaTEIbHOE,
CroiicTsa oTepani pacrpenenuTeabHOE, BKIIIOYCHHUS.
HaZIMHOKCCTBAMU |l erosib30BaTh IpaduyecKoe MPEeICTaBICHUE

-HEPEMECTUTEIILHOC, MHOKECTBIIPHOTMCAHUMPEATBHBIXITPOIL

COHCTaTCIBHOC, €CCOBMSBJICHUMN, IPUPENICHUN3a1auH 31D yTHX y4€0HBIXIIPEIMETOBUKYPCOB

pacIpeeuTeNIbHOE,

BKITIOUYCHUSI.

I'padpuaeckoe

IpeCTaBICHUE

MHOYECTB.
BeposiTHOCTH JJeMeHTapHbIe coObITHA. |OcBaMBATHNOHATHS :AJIEMEHTAPHOECOOBITHE,CITYYaitHOECOOBITHEKAKCOBOKYITHOCTD
CJIy4aiiHOToC CrydaiiHbie 0JIarompUSITCTBYIOIIMXAJIEMEHTAPHBIXCOOBITUI, PABHOBO3MOKHBIEIIEMEHTAPHBIECOOBITHS.
00bITHSA coOwITHs. Biarompu 5 5

et —— PemaTb3aauMHABBIUNCIIEHUEBEPOSI THOCTEHCOOBI THIITOBEPOSITHOCTIMAJIEMEHTAPHBIX
(64) COOBITUHCTYYafHOTO OTIBITA.

coObITusA.BepostHo
cTUCOOBITHI. OTIBITBIC

PaBHOBO3MOXKHBIMH
DIIEMEHTAPHBIMU

coobITHsiMU. Cityda
WHBIN BBIOOD.

[TpakTnyeckaspaboTa«OnbITHIC
PaBHOBO3MOKHBIMU

DJI eMeHTapHBIMI/ICO6I)ITI/I$IMI/I »

Pemiatn COOBITHIT B  OIBITaX C

paBHOB03MO)I(HBIMI/I3J'IeMeHTapHLIMI/ICO6BITI/I$IMI/I, BTOM YHCJICCIIOMOIIBIO KOMIIBIOTEPA.

3aJlaum Ha BBIYMCJICHUC BCpOfITHOCTCfI

HpOBO}]I/ITb U U3y4YaTb ONbITBI C PABHOBO3MOXXHBIMH JJIEMCHTAPHBIMU COOBITUSIMU
(CI/ICHOJ'IL3OBaHI/ICMMOHCT,HFpaHLHLIXKOCTCﬁ,,Z[pyl“PIXMOI[CJICfI)BXOI[GHpElKTPI‘-ICCKOﬁp@ﬁOTLI
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BrenenneBTeopuror [lepeBo.CoiicTBanepeBa:equHCT |(OcBanBaThIIOHATHS: IEpEBOKAKTpadOe3nKIIa, BUCSYasBEPIIMHA(JIHCT),BETBbIEPEBA, Y Th
pagosB BEHHOCTb MyTH, [BIIEpPEBE, JUAMETP JepeBa.
CYIIIECTBOBaHHE . .
(44) — M3yyaTre cBOMCTBA JepeBa: CYyIIECTBOBAHUE BUCSAYEH BEPILIMHBI, EIUHCTBEHHOCTH
MyTUMEXKIYABYMS BEPLIMHAMU,CBSI3b MEKIYIHCIOM BEPIINH HUUCIOMPEDEP.
BEPILIUHEL, CBS3b MEXIY yr AYABY p ’ v P peoep
uucIoMBEPIIMHIIUCIOMPESED.IT Pemars, 3agaum nHa momck u mepeuncieHue myTeil B JepeBe, ONpENENEHHE UHCIA
PABUJIOYMHOKCHUAL. BepILIMHUIN pEOEp B JepeBe, 00Xo[ OMHAPHOIO AepeBa, B TOM YHUCIE C NPHUMEHEHHEM
MPaBUJIAYMHOXKEHUS
Cayuaiinbie [IpotuBononoxxkHoecoObiTHe./lua |(OcBaMBaTh MOHSTHSA: B3aUMHO IPOTHUBOIOJOKHBIE COOBITHS, OMNEpaluud  Haj
coObITHSI rpamma COOBITHSIMH,00 b TUHCHUCHTICPECCUCHUECOOBITHIA, qrarpammaditiepa( Ditiepa—
g DOitnepa.O0ben |Benna),coBMECTHbIEH HECOBMECTHBIECOOBITHS.
q .
(84) WHEHUEUTICPECCUCHUECOOBITHH. .
HN3yuarth TeopeMbl O BEpOSITHOCTH OOBEAMHEHHS] JBYX COOBITUH  ((hopMyIibl

HecoBmecTHbIe
coObITHsE. DOpMynacioKeHUSIBED
OSITHOCTEM.

IIpaBunoymMHO
YKEHUS

BEPOSITHOCTEN.
YcnoBHas

BeposATHOCTh. H
€3aBUCUMBIE

coObItus.Ilpen
CTaBJICHUECTYYallHOTOIKCIIEPUM
€HTaBBH/IE/IEPEBA

CII0KEHUSIBEPOSITHOCTEN ).

PemaTb3agaun, BTOMUNCIIETEKCTOBBIE3a/1a4NHAOTIPEAETICHUEBEPOSATHOCTEHOObEAMHEHU S
1 repecedyeHusi COOBITUI C MOMOIIBIO YMCIOBOW MpsIMOM, Auarpamm Jiepa,HopMyIisl
CJI0KEHHUSI BEPOSITHOCTEM.

OcBauBaTBNOHATHSA  TIPABUIOYMHOKEHUSBEPOATHOCTEN, yCIIOBHASIBEPOSATHOCTh, HE3aBUCH
MBIECOOBITHS 1E€PEBOCIIYYaliHOTO OIIbITA.

H3yuarbeBoiicTBa(OIpe1eleHNs )HE3aBUCUMbBIXCOOBITHI.
Pemarp3agaunHaonpeeIeHUEeNUCIIONb30BAaHUEHE3aBUCUMBIXCOOBITHH.

Pemarthb 3aJaum Ha ITOHCK BCpOHTHOCTCﬁ, B TOM qucCie YCJIOBHBIX,

chonbsoBaHHeMnepeBacnyqaﬁHoro OITbITa
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O06001eHue, [IpencraBnenue I[1oBTOPATHU3YYEHHOCHBBICTPAMBATHCUCTEMY3HAHUI.
KOHTPOJIb JaHHbIX.Onu
Pemarp3agaunHanpe1cTaBIeHICHONICAHUE TAHHBIX CTIOMOIIBIOM3YY€HHBIXXaPAKTEPUCTH
caTenbHascTaTUCTHKA. ] padsbl.
(44) k. PemiaTh 3agauncnprumMeHeHneMrpagos.
BeposrHoctb
CIIyHanHOro Pemarh 3aJa4d  Ha  HAXOXIEHME  BEPOATHOCTH  CIAYY4alHOro  COOBITUS 11O
COOBITUA.ONE  |penoaTHOCTAMIIEMEHTAPHBIX COOBITHI, B TOM 4HCIE B OMBITAX C PABHOBO3MOKHBIMH
MEHTBIKOMOHHATOPUKH 5JIEMEHTAPHBIMUCOOBITUAMH.
Pemath 3aga4um Ha HaXOXJIEHUE BEPOSTHOCTEH OObETUHEHHS U TEepeceueHus COOBITUH,
BTOMYHCIICHE3aBUCUMBIX,CHCITONIb30BaHHEMI paMIEeCKUXIIPEICTABICHU I IEpEeBACITyYaiiH
OT'OOIIBITA.
Pemiats 3amaum Ha TepeyUCICHME KOMOMHAIM (4YUClia T[epecTaHOBOK, 4HCIa
COYETaHMil),Ha HAXOKICHNUE BEPOSTHOCTEH COOBITHII C MPUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCII€ CUCTIONIb30BaHueMTpeyroibHukal lackans
10 Kjaacce (HeMeHee344)
HazBanuepa3sue
Ja o 5
CHOBHOecoO/Iep:KaHHe XapaKkTepuCcTHKAAeSATeIbHOCTHOOYYAIO M X CS
(TemMbI)(4nCI10 aep p P A y m
4acoB)

128




IloBTOpEeHUEKY [IpencraBienue IIoBTOPATHU3YYEHHOCHBBICTPANBATHCHCTEMY
pcadkiacca JTAHHBIX. 5
3HAHUU.
OnucarenpHascratucTuka.Omnep
(44)
anMUHANCOObITHAMY. HE3aBUCHM  peiyatp3apaunHanpecTaBIeHHEHONNCAHNEIAHHBIX.
OCTBCOOBITHI
PemiaTh 3a7a4n Ha HAaXOXKJECHHE BEPOSITHOCTEH OOBEAMHEHUS U MEpeceueHus: COOBITHH,
BTOMYHCIICHE3aBUCUMBIX,CHCIIONIb30BaHHEMI paUUEeCKUXIIPEICTABICHU I IEpEeBACTYYaiiH
OTOOIIBITA.
Pemiath 3asauM  Ha IepeyucieHHe KOMOMHALMP (4Yucia IEepecTaHOBOK, YHCIIA
COUETaHMI1),Ha HAXOXKJACHUE BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM KOMOWHATOPUKH, B
TOM YHMCJI€ CUCIIOIb30BaHueMTpeyroybHuKal lackains
JIEMEHTBIKOMO KomOunaTopHoe OcBanBaTBIOHATHSA : KOMOMHATOPHOETIPABUIIOYMHOXKEHU S, yOPsI0UeHHAasIapa, Tpoikao0
HHATOPUKH MPaBWIOYMH [bE€KTOB,IIEPECTAHOBKA,(DaKTOpHUATIHCIIA,COUCTAHNE, YNCIIOCOYeTaHu, TpeyrobHuK] lackais
oxeHus.IlepecranoBku. @akropu
(49)
al. Coueranus "
. Pemarb3agaunHanepedrcIeHUEYIOPI0YEHHBIXIIAP, TPOEK, 1IEPEUNCICHUEIEPECTAHOBOKN
UM CIIOCOYCTAHNH. UH p yHopAa P, Tpoei.iep P
COUETAHUMDIIEMEHTOB PA3IMUHBIXMHOKECTB.
TpeyroapHuk

[Tackans.IIpaktuueckaspabora
«BpI4nCIEHUEBEPOATHOCTEHCUCTT
0JIb30BAaHMEMKOMOHWHATOPHBIX

byHKIMMA
PIIEKTPOHHBIXTAOTHID)

PemiaTte 3agauM  Ha TNPUMEHEHHWE 4YHCJIA COYEeTaHMH B anredpe (CokpaméHHoe
yMHOKeHNe,0MHOMHbIOTOHA).

Pemiatb, npuMeHsii KOMOMHATOPHUKY, 3aJaud Ha BBIYUCIIEHHE BEPOSTHOCTEW, B TOM
YHCIIECTIOMOIIIBIO AEKTPOHHBIXTAOINI] BXOICTIPAKTUYECKON pabOThI
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I'eomeTpuueckas [[‘eomerpuueckasaBepoaTHOCTE.Ci1 [(OcBauBaTh  MOHSATHE TI'E€OMETPUYECKOW  BeposTHOCTH. Pemars 3agaym Ha
BEPOSITHOCTH Y4alHBINBBIOOPTOUKUU3(UTYPHl  [HAXOXK/IEHUEBEPOSATHOCTE B OMNBITaX, MPEACTaBUMBIX KaK BBIOOp TOYEK U3
4 HAIIOCKOCTH,U30TPE3KA, U31yTHO |MHOTOYTOJIbHUKA, KPYra,0TPE3KauIuAYTHOKPYKHOCTH, YHCIOBOTOIIPOMEKYTKA
L
(1) KpPY’KHOCTH
UcnbiTanus Vcneiranue.Ycnexuneynada.Cep |(OcBanBaThIOHATHS:UCIIBITAHUE,)IEMEHTAPHOCCOOBITHEBUCTIBITAHIH(YCTIEXUHEY/1a49a),
bepuy/uin WSMCIIBITAHUIIONIEPBOrOYCIIEXA.  [CEpHS UCIIBITAaHU, HACTYIIJIEHUE NIEPBOr0 ycnexa (Heyaaun), cepus UcTbITaHubepHyIu.
Hcnbeiranusabepnyiin. BepositHo . . .
(64) . . |PemiaTh 3agauyM Ha HAXOXKJICHHE BEPOSTHOCTEH COOBITMUH B CEpPUM MCHBITAHUHA J10
CTH COOBITUN B CEpUUUCTIBITAHUI B
Bepuymm [1EpBOr0yCIeXa,BTOMUYNCIIECTIPUMEHEHUEM(POPMYIIBICYMMBIT€OMETPUUECKOUITPOTPECCHH.
[IpakTuueckaspabora Pemarb3a1a4MHaHaX 0%k ICHUEBEPOITHOCTEMNDIIEMEHTAPHBIXCOOBITUIBCEPUMUCTILITAHU I
bepHyI, Ha HAaxO0XXJIECHHE BEPOSITHOCTH ONPEICIEHHOIO 4YHCIa YCIEXOB BCEPUH
«Mcnprranusbeprymm» PHY. > o P pel - y P
ucnplTanuil  bepuymnmu. M3yyaTre B Xoae mNpakTH4ecKoil padoTbl, B TOM 4HCIIE
CIIOMOIIBIOIIU(POBLIX PECYPCOB,CBOICTBABEPOSTHOCTUBCEPUUHUCTIBITAHNIbEpHY TN
Cayuaiinas CrnyuaitHasiBenuuuHaupactpenena (OcBOMTHIIOHATHSA:CITydaliHasBEIMUNHA,3HaYeHUECTy yailHOWBETNYMHBI, Pacpe/Ie]ICHUEBE
BeJIMYNHA eHUEBEpOsITHOCTEH. MaTremMarnye [POSATHOCTEM.
CKOECOXKUAAHUEUUCTIEPCHUS .
(64) CayuaiiHof N3yuaTbH00CYKIATHIPUMEPBLANCKPETHBIXUHEPEPHIBHBIX CITyYallHBIXBETUUYHUH(POCT,BEC
O — YeJI0BEKa, Y1 CIEHHOCThHACEICHUS, JPYTUEN3MEHUNBBIEBEIMUMHBL, pACCMATPUBABIINECS] B
TpuMepsI Kypce CTaTHCTHKH), MOJEIbHBIX CIIy4allHBIX BEJIMYMH, CBSA3aHHBIXCO CIy4alHBIMU
onbITaMu (OpOocaHne MOHETHI, UTPAILHOM KOCTH, CO CITy4aiiHbIM BHIOOPOMH T.I1.).
MaTeMaTH4eCKOIro OKUJaHUS
KakTCOPETHHECCKOTO OcBauBATHIOHATHS: MATEMATHIECCKOCOKHTaHUECTY YAl HOMBETMYMHBIKAKTEOPETHIECKOEC
CPCIHCTO  IneHee3HAUEHNE, TUCTIEPCHUACITYYaHONBEINYMHBIKAKAHATIOT IUCTIEPCUMYHCIIOBOrOHA00PA.
3HAYEHUSBEIIMYNHBI.

[ToHATHE03aKOHEOOIBITNX YU CEN.
N3mepenune
BEPOATHOCTEUCIIOMOIIBIOYACTOT.

[[pumeneHne3akoHa

PeI].[aTb3a)1a'-lI/IHaBLI‘-II/ICJ'ICHI/ICMaTCMaTI/I‘-IGCKOFOO)KI/I,Z[aHI/I}II/I,Z[I/ICHCpCHHI[PICKpCTHOfI
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OO0JIBLLINX YUCEN

CIIy4aiiHOMBEIMYMHBINO033aJaHHOMYpACIpeIeIeHUI0, BTOMYHCIIE3a,/1a4,CBSI3aHHBIXCOCTPaxoBa
HUEMHU JIOTEPESIMHU.

3HAKOMHUTBCSI C MATEMATUYECKUM OXKUJAHUEM U JIUCTIIEPCUE HEKOTOPBIX
pacnpe/ielieHnii,BTOM YuciiepacpeesieHus CIlydaiiHONBEIMUNHBI

«UYHCIIO YCIIEXOB»BCEPUMHUCIIBITAHUbEepHYILIN.
M3y4aThyacTOTYCOOBITHIBIOBTOPSIOIIMXCSCTYYaHBIX OTIBITAXKAKCTYIalfHYIOBEJTHUNHY.

3HAKOMUTBCAC3aKOHOMOOIbIINX YK cen(BhopMebepHyN ) : IpUOOIbIIOMYNCICONBITOBYACT
0Ta cOOBITHSI OJIM3KAaK ETOBEPOSITHOCTH.

PeI].[aTb3aI[a‘II/IHaI/I3MepeHI/IeBepOHTHOCTCﬁCHOMOH.[bIO‘IEICTOT.

O0cy:KI1aTHPOIB3aKOHA00IBIINX Y CETBOOOCHOBAHUMYACTOTHOTOMETOAAU3MEPEHUSBEPOSIT
HOCTEMN.

O0cyxk1aTh3aKOHOOIBITNXYNCEIKAKIIPOSBIECHUECTATUCTUYECKONYCTONYNBOCTUBU3MEHUUB
bIX SIBJICHUSX,POJIb3aKOHAOO0IBIINX YHCENIBIPUPOICHBKU3HNYETIOBEKA

O0001I€HHE,
KOHTPOJIb

(104)

[IpencraBnenue

nma"ubIX.On

VcaTeIbHasACTaTUCTHKA. BeposTH

OCTb
COOBITHS.

CIIy4alHOT O

D1eMEHTBI

KoMOnHaTOpukH.CirydaiiHbIeBeT

HMYUHBINPACTIPCACIICHUA

HOBTOpﬂTbI/IBY'-IeHHOGI/IBI)ICTpal/lBaTbCI/lCTeMySHaHI/If/'I.
PeIllaT1)321}1a‘-ll/IH&Hp@I[CTaBJIeHI/IeI/IOHI/IcaHI/ICI[aHHI)IX.

PeI]IaTb3a)1a'-lI/IHaHaXO)K,Z[CHI/ICBepOHTHOCTCI>'ICO6LITI/II>'I,BTOM‘-II/ICJICBOHBITaXCpaBHOBOSMO)K
HLIMI/IBJICMCHTapHLIMI/IC06BITI/I}IMI/I,BCpOSITHOCTCﬁO6’LC,Z[I/IHCHI/IHI/IHepeCC‘-ICHI/IHCO6BITPII>'I,BBI‘{
HCIATBBCPOSATHOCTHUB OHBITaXCCepI/ISIMHCJIy‘Iaf/’IHBIXHCHBITaHI/II;'I

[Ipu paszpaboTke paboueil MpPOrpaMMBI

B TCMATHYCCKOM IINTAHUPOBAHHWH JOJIKHBI OBITH YYTCHBI BO3MOKHOCTH
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UCIIOJIb30BAHUSl  AJEKTPOHHBIX  (IIM(POBBIX)  00pa30BATENBHBIX  PECYpPCOB,  SBJSIOMUXCS  y4eOHO-METOJAMYECKUMU
MaTepraiaMu(MyIbTUMEANITHBIE TTPOTPAMMBI, JIEKTPOHHBIC YYEOHUKU U 3aIaUHUKH, DJIIEKTPOHHbBIE OMOIMOTEKH, BUPTYaJIbHbIC
71a00paTOPUN,UTPOBBIE TIPOTPAMMBI, KOJJICKIIUHA IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOIB3YEMBIMU JJIsi OOYYCHHS U
BocniuTanusiooyuaromuxcsicHO/I A, mpencraBieHHBIMUBIIEKTPOHHOM(LIM(PPOBOM ) BUIEU PEATU3YFOIIIMMU AN TAKTUIECKUEBO3MOK
HOCcTUMKT,conep:kaHNEeKOTOPHIXCOOTBETCTBYET 3aKOHOIaTENIbCTBYO0000pa30BaHUM.

Peanmuzanms wHKITIO3UBHOTO OO0ydeHus mo3Bossgter AeTsaM ¢ OB3 oOydarbcs mo KTII oOpa3oBaTenbHBIX MpoOrpaMm
http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-rabochie-programmy/30-rab-pr-o0o , HO AJIsI K&KJI0r0 KOHKPETHOTO peOeHKa
pa3pabaThIBacTCs WHIWBHIyaIbHBIA YUYCOHBIM IUIAH, TJC YYMTBIBAIOTCSA MX O0Opa30BaTCIIbHBIC MOTPECOHOCTH M OCYIICCTBIISCTCS

I/IHIII/IBHI[yaJ'IBHIﬂﬁ IIoaxon.
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HOAXOAbl K OHEHUBAHUIO IIVTAHUPYEMbIX
PE3YJIbBTATOBOBYUYEHUA

OCHOBHBIMUMETOIAMUIIPOBEPKU3HAHUHUYMEHU 00 yJatonuxcsinomMaTeMaTH
K€ SIBJSIOTCS YCTHBIM ONpOC U MHUChbMEHHble paboThl. K nucbMeHHBIMPOpMaM
KOHTPOJISL ~ OTHOCSTCS:  MaTeMaTH4eCKHUE  JUKTAHTBI,  CaMOCTOSITEJIbHbBIC
UKOHTPOJBHBIEPAOOTHI, TECTOBBIC 3aIaHUSIN TECTHI.

OCHOBHBIEBUABITPOBEPKU3ZHAHUIT—

TeKymasuuToroBas. TeKymasmpoBepKarpoBOIUTCICUCTEMATHICCKUU3YPOKABYPOK,
auTOrOBasi—103aBEPILICHUUTEMEI (pa3jena),lKoJIbHOTOKYpCa.

[TpuoneHNBaHUUTIIIAHUPYEMBIXPE3YIbTATOBOOYICHUIMATEMATHKE 00 yIatoI]
nxcsicHOJIAHeoO6X0oauMOyINTHIBATHTAKUEHHIUBU Ty ATbHBICOCOOECHHOCTUMXPA3BU
THS,KaK: yPOBEHbPA3BUTUSIMOTOPUKUPYK,YPOBEHBBIIAICHUS YCTHOU peybio,
sHepreTuyeckne pecypcnl odoyvaromuxcs ¢ HOJA. Jlmsakaxnoro oOydaronierocs
YUUTENh MOAOUpAET WHIUBUIyAIbHBbIE (DOPMBI KOHTPOISAPE3YJIbTATOBOOYUCHUS
MaTeMaTHUKe.

Hnsio6yuaromuxcacHOJIAHeo0X01uMOyBeTMYEHUEBPEMSIIIISIBHITTOTHEHUSIK
OHTPOJIBHBIXH CAaMOCTOSATEIBLHBIXPAOOT.

KoHTposbHbIE,cCaMOCTOATETbHBICUITPAKTHIECKUEPAOOTHIIPUHEOOXOUMOCTH
MOTYT peaIaraTbCs C HCITOJIb30BAaHUEM AIIEKTPOHHBIX
CHUCTEMTECTHPOBAHUS, MHOTOTIPOTPAaMMHOT000eCIIeYeHHS,00€CTICUNBAOIIIMUTIPUHE
00XOIMMOCTH  MOKHO  WCTOJB30BaTh TEKCTBI C  KPYIHBIM  MPUDTOM;
MIPUMEHSATEKOHTPOJIBHBIE HM3MEPUTEIIM C OTACIBbHBIMU DJIEMEHTAMU PCIICHUS;
HCITOJTh30BAaThAJTOPUTMBI TIPU PEIICHUN ypaBHEHUN W HEPABEHCTB, KOHTPOJIHHBIC
U3MEPUTEITH
CroToBhIMUTpaduKaMu D yHKITUHH AT pAMMAaMH; HCTIOB30BaThOHIAHHTECTUPOBAH
MECBBIOOPOMOTBETOB.

Texymmii KoHTpoJib B ¢GOpMe YCTHOTO OMpOCa MPU HU3KOM KauecTBe
YCTHONAKCIIPECCUBHOMPEUN OO YUAOIIMX CTHE00X 0 TMMO3aMEHAThITUCbMEHHBIMHU (DO
pMaMH.

Hanpumep,caToMIEenproMOry TUCIIONB30BAThCATECTHIMTECTOBbIE3aAaHUSI N3 b1
omotexkuMOBII(POII)nanto6omaTaneypoka. CioMONbIOTAKUX 32 TaHUMUBOTIPOCOB
3HAYUTETHLHONPOUIENO0100paTbMATEPUATIIIKOHKPETHOIO KJlacca, 00yJaroerocs,
COOTBETCTBYIOIIHNIA YPOBHIO €TI0 Pa3BUTH HBO3PACTHBIXOCOOECHHOCTEH.

CIHHEIUAJIBHBIEY CJIOBUAPEAIN3AINNUIUCIUATIINHBI

Benygaereo0xo1uMoCTH(BBIpaKEHHBICIBUTATEIILHBIEPACCTPOIMCTRA,
TSKEII0e opaKeHne PYK, MPETSATCTBYIOIICE
dbopmMupoBaHUIOTPaPOMOTOPHBIXHABBIKOB)pabodeeMecTooOyuaromerocscHO A
OJDKHOOBITHCITCITNATLHOOPTAHN30BAaHOBCOOTBETCTBUMCOCOOEHHOCTIMHUOT PAHUYCH
uiiero3noposbsi. HeoOxoauMorpe 1ycMOTpe ThHATHYH STTEPCOHATBHBIXKOMITBIOTEPOB
, TEXHUYECKUXTTPUCTIOCOOICHHI( CTICIMATbHASKIIAaBUATYPa, PA3TUIHOTOBUIAKOHTAK
TOPBI,3aMEHSFOIITUEMBIIIIb, TKOUCTUKH, TPEKOOITBI, CCHCOPHBICTIIIAHIIICTHI ).

JIOMKHBIOBITECO3aHBIY CITOBUS ISP YHKITUOHUPOBAHUSICOBPEMEHHOMMH(POP
MaIlMOHHO-00Pa30BaATEIHLHOUCPE I, BKITIOYAIOIIEH

AJIEKTPOHHBIEMH(OPMAITMOHHBIEPECYPCHI,AIEKTPOHHBIEOOPAa30BATEIILHBIEPECYPCHI,
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COBOKYITHOCTb MH()OPMAIMOHHBIX, TEXHOJIOTUH,
TEJIEKOMMYHUKAIIMOHHBIXTEXHOJIOTMI,COOTBETCTBYIOLIIUXTEXHUUECKUXCPEACTB U
TEXHOJOTHH (B TOM uucie, Queni-tpeHaxkepoB, HHCTpyMeHTOBWiki, 1upoBbIx
BUJIEO MaTepuaioB, BUPTYaJIbHBIX naboparopuii u
1p.),00€CTIeunBaAOIINX TOCTIKEHIEeKaX ApIMoOydatomumMcsic HOJIAmakcuMaibHOBO
3MOKHBIXJISTHErOpe3yibTaToBOOyueHus . Hanprumep,ucnosib30BaHUECOBPEMEHHOMO
OpasoBaTtenbHONCpenoliBoOyueHnnMaremarukeaeTeiicHO [ AaBrsroTcsipecypchioon
AYHOMMHTEPHET-
matdopMeIMIILI(POIII),koTopsiecoaepxaTHE00X01MMbIEOOpa30BaTEIbHBIEMATED
WaJIbL, AHCTPYMEHTBIUISINXCO3/IaHUSAUPETAaKTUPOBAHUS, BUP Ty AJIbHbIETa00paTOpu .

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE 131%.03.24 12:19 (MSK) Ceptudukat 5380838D977C2F37CFB5CICIFE62C611
"BOXOMCKAS CPE[JHSIS1 OBLLLEOBPA3OBATEJ/IbHAS LLIKOJIA"

BOXOMCKOI0 MYHULIMNANIbHOIO PAIOHA KOCTPOMCKOW OBJIACTH,

Okynosckas Enena MNaBnosHa, AnpekTop




