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HHOACHUTEJBHASA 3AIIMCKA

O0mas xapakTepucTuka y4e0Horo npeamera «MareMaTuka

[Iporpamma yuebOHOro mnpeamera «Maremarnkay pa3padOoTaHa Ha OCHOBE
denepadbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa OCHOBHOTO
oOmero 00pa3oBaHWsI C Y4YE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCUIMCKOTO
oOpa3oBaHUsI, KOTOPhIE 00ECTICUNBAIOT OBJIAJICHUE KIFOYEBHIMU KOMIICTCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHUS M CAMOPA3BUTHS, a
TaK)K€ IEeJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO U TO3HABATEILHOTO
pa3BuTus oOyyarommxcs. B mporpaMmme yuteHsl uaeu U nosioxenus Konmenuu
pa3BUTHS MaTeMaTH4eckoro oOpazoBanusi B Poccuiickoit denepanuu. B smoxy
urdpoBoii TpanchopManru Bcex chep UeT0BEUECKON IeITeIbHOCTH HEBO3MOKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTH4eCKOMN
MOATOTOBKU. Y3K€ B IIKOJE MaTEMAaTHKa CIIYKUT OMNOPHBIM MPEAMETOM s
M3YUYCHUS] CMEXHBIX AUCHUIUIMH, a TMOCE IIKOJbI peajbHOM HEOO0XOIUMOCTHIO
CTAaHOBUTCSl HEIMPEPHIBHOE O0pa3oBaHUE, YTO TpeOyeT IOJHOIICHHOW 06a30Boi
00111e00pa30BaTeIbHOM TMOATOTOBKM, B TOM 4YHCIE€ M MaTreMaTH4YeCKOW. ITO
OoOyCJIOBJIEHO TE€M, UYTO B HAIlM JHU PaACTET YUCIO Npodeccuil, CBS3aHHBIX C
HETMOCPE/ICTBEHHBIM TMPUMEHEHHEM MaTEeMAaTHKU: U B cdepe DKOHOMHUKU, U B
Ou3Hece, U B TEXHOJIOTUYECKUX 001acTAX, U JayKe B TyMaHUTapHbIX cepax. Takum
o0pa3oM, Kpyr oOy4aronuxcsi, A KOTOPhIX MaTeMaTHKa MOXET CTaTh 3HAYUMBIM
MpPEAMETOM, PACIIUPSIETCS.

[IpakTHyeckass TOJIE3HOCTh MAaTEeMAaTUKH OOYCIIOBJIEHA TEM, UTO €€
NpEeAMETOM  SABISIIOTCS  (DyHIaMEHTaldbHBIE  CTPYKTYpbl  HAIlero  MUpa:
MPOCTPAHCTBEHHbIC (OPMBI M KOJMYECTBEHHBIE OTHOIIEHUSI OT MPOCTECUIINX,
yCBaMBa€MbIX B  HEMOCPEJACTBEHHOM OIBITEC, JO JIOCTAaTOYHO  CJIOXKHBIX,
HEOOXOMMMBIX NJIi Pa3BUTHUSI HAYYHBIX M TPUKIAIHBIX HeH. be3 KOHKPEeTHBIX
MaTeMaTUYECKUX 3HAHWUU 3aTPYJHEHO TOHHMAaHHUE MPUHIIMIIOB YCTPOMCTBAa U

HCIIOJIb30BaHUA COBpeMeHHOﬁ TCXHUKMU, BOCIIpHUATHUC n HHTCPIIPCTAlA



pa3HOOOpa3HOM COLMATBHOM, SKOHOMHUYECKOM, MOJUTHYECKOW HWHGOpMAIINH,
Manos¢p(eKTUBHA IOBCEIHEBHAS PAKTUYECKAs 1eATENbHOCTh. KakjoMy uenoBeky
B CBOEH XU3HM NPUXOAUTCA BBINOJHATh PACUYETBI U COCTABIATH AJTOPUTMBI,
HaXOAWTb U MPUMEHATh (OPMYJbI, BIAAETh MPAKTUUYECKUMU MpUEMaMu
T€OMETPUUECKUX  HM3MEPeHMH U TOCTPOCHUN, 4YHUTaTh  WH(GOPMALHUIO,
NPEJCTaBICHHYI0O B BHAE TaOmuIl, AuarpaMMm u TpaduKOB, KUTh B YCIOBHIX
HEOIPEIEICHHOCTU U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4allHbIX COOBITHH.

OAHOBpEMEHHO C paclupeHueM cdep TMNpUMEHEHUs MaTeMaTHKUd B
COBPEMEHHOM 0011IeCTBE BCe 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMaTHUYECKUM CTUIIb
MBIIIEHUS, IPOSBIIIOIINIICS B OIIPEACIICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
WU3YYCHHs] MATEMATHKA B apCE€HAl NPUEMOB M METOJOB MBIIUICHUS YEJIOBEKA
€CTECTBEHHbIM 00pa3oM BKIIIOUAIOTCA MHIYKIUS U JEAyKIHs, oOoOLIeHHe U
KOHKpETH3alus, AaHalu3 W CHUHTE3, Kilaccu(puKalus W CUCTEeMaTu3alus,
abctparupoBanre U aHanorua. OOBEKTbl MaTEMAaTUYECKUX YMO3aKIIOUYEHUH,
IpaBuiia UX KOHCTPYMPOBAHMUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX IOCTPOEHUH,
CIIOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYSIMPOBATh, 00OOCHOBBIBATh U JJOKA3bIBATh
CYy)KIIEHMs, TE€M CaMbIM pPa3BUBAIOT JIOTMYECKOE MblIUIEHHE. Benymas poss
MPUHALJIEKUT MATEeMAaTUKE U B (DOPMUPOBAHUM AINTOPUTMHUUECKOM KOMITOHEHTHI
MBIIUIEHUS. M BOCIIMTAaHWM YMEHUM JEWCTBOBATH II0 3aJaHHBIM AJITOPUTMaM,
COBEPLICHCTBOBATh MU3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporecce peueHus
3aJ1a4y — OCHOBOM y4eOHOM AEeSATENbHOCTH HAa YPOKaX MATEMATHUKU — Pa3BUBAIOTCS
TaK)K€ TBOPYECKAsl U IPUKJIAJHASI CTOPOHBI MBIIIJICHUS.

OOyyeHne MaTreMaTUKE JaeT BO3MOXKHOCTb pa3BHBaTh Yy OOy4YarOIIMXCS
TOYHYIO, pallMOHAIbHYIO U MH(OPMATUBHYIO pedyb, YMEHHE OTOMpaTh HamOoJiee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKUE, FpapuuecKre CpecTBa sl BHIPAKEHUS
CY>KII€HUH U HaIJSIIHOTO X MPEICTABICHUS.

HeoOxoaumMbiM ~ KOMIIOHEHTOM  OOWIEl  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHWU  SBJIAETCA  OOllee 3HAKOMCTBO C  METOAAMHM  TO3HAHUSA
JNEUCTBUTEIBHOCTH, MPEICTABICHUE O MPEIMETE M METOJAX MATEMATHKH, HX

OTJIMUMH OT MCTOJOB JPYTHUX CCTCCTBCHHBIX W TI'YMAHUTAPHBIX HAYK, 00



OCOOEHHOCTSIX MPUMEHEHUS MATEMAaTUKU JJIsl PElICHUs HaY4YHbIX U MPUKIAIHBIX
3agad. Takum oOpa3om, maremarnyeckoe oOpa3oBaHME BHOCHT CBOW BKJaJ B
dbopmupoBaHue 001IEH KyIbTYphI YeTOBEKA.

N3ydyeHne MaTeMaTHKU Takke CIIOCOOCTBYET 3CTETHUECKOMY BOCIUTAHHUIO
YEJIOBEKa, NOHMMAaHUIO KPACOThl M M3ALIECTBA MATEMATHYECKUX PaCCyKICHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

KoppekunoHnHo-pa3BuBaromun HNOTEHIUAI y4eOHOTO npeaMeTa
«Maremarrka» COCTOUT B OOECHEYEHHH BO3MOYKHOCTEM JUIsl MPEOJOJICHHUS
CJIEIYIOIUX CIeUN(PUUECKUX TPYITHOCTEN CIENBIX 00YyUarOIINUXCS:

o (parMeHTapHOCTh WM UCKA)KEHHOCTh NPEJCTABICHUNA O PEaIbHBIX
00BEKTAX U IPOLECCax;

o OTCYTCTBHUE HEOOXOAMMBIX CBEJEHUN 00 OKPYIKAIOIIEM MUPE;

o OTCYTCTBUE COLIMAJIBHOIO OIbITA M, KaK CJIEJCTBUE, HEBO3MOXKHOCTb
ycrnemHoro (GOpMUPOBAaHUS psfa MOHATUN, PELIEHUS CIOKETHBIX M IPAaKTHKO-
OpPUEHTUPOBAHHBIX 33]1aY;

o TPYJHOCTH BOCHPUATUS Tpaduyueckoid MHPOPMALMH U BBINOIHEHUS
TH00BIX TpaguuecKkux paboT, OrpaHUYEHHBIE BO3MOKHOCTH TOCTPOCHUI;

o 3aMeJICHHbII TeMI paboThl BOOOIE U HU3Kasi CKOPOCTh BBIITOJIHEHUS
MMCbMEHHBIX pa0OT B YaCTHOCTH;

o HU3Kasi TEXHUKA YTCHUSI.

[Ipeononenre yka3aHHbIX TPYAHOCTEN TOJKHO OCYILIECTBISATHCS HAa KaXKIOM
YpPOKE YYUTEJIEM B IMpPOIECCe CHEUUaIbHO OPraHU30BAHHON KOPPEKIMOHHOU

paboTHI.

Henn n3yyenus yueOHoro npeamera «MaremaTuka»

[IproputeTHbIMH LIETSIMU OOyUEHUSI MaTeMaTHKE B 5—9 Kiaccax sBISIIOTCS:

o (dbopMUpOBaHHE LEHTPAIBHBIX MaTEMaTHUYECKUX MOHATHH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢Gurypa, NEpeMEHHas, BEpPOSTHOCTb, (DyHKINA),
00eCneurBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO

oOpa3oBaHus 00YyYaIOLIUXCS;



o NoJIBeICHUE OOYYaloIIUXCsl Ha JOCTYIIHOM [UIsl HUX YpPOBHE K
OCO3HAHHWIO B3aMMOCBS3M MAaTEMaTUKH UM OKPY’KAIOIIEr0 Mupa, MHOHUMAaHHE
MaTeMaTHKHU KaK 4acTH OOIIEeH KyJIbTyphl YEIIOBEUECTBA,

o pa3BUTHE  HWHTEUICKTYaJbHBIX M TBOPYECKUX  CIOCOOHOCTEH
oOydJaronuxcs, IO3HABaTEIbHOM AaKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUEHUIO MATEMATHKU;

o dbopmupoBaHre (QYHKIMOHAIBHOW MaTeMaTH4YEeCKOM TI'pPaMOTHOCTH:
YMEHHUSI pPAacro3HaBaTh MPOSBICHHUS MaTeMaTUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYCHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh UX HA SI3bIKE MATEMATUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUU anmapar g pPElIeHHs MpPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/Ja4, MWHTEPIPETUPOBATH M OLEHHUBATh IOJYYEHHBIE
pEe3yJbTaThI.

Koppekmonnsie 3anayu:

o Pa3BuTue 0oCS3aTeNbHOIO, 3pUTEIBHO-OCA3ATENBHOIO (y CHENbIX C
OCTAaTOYHBIM 3PEHHUEM) U CIIyXOBOI'O BOCIIPUSATHSIL.

o @opMUPOBaHUE HABBIKOB OCA3aTEIBHOTO, 3PUTEIBHO-0CSI3aTEIBHOTO

(y ciensIX ¢ OCTaTOYHBIM 3PEHUEM) U CIIyXOBOTO aHAJIM3A.

o Pa3ButHe u KOppeKLns OCSI3aHUS U MEJTKOW MOTOPHUKH.

o PasButre npon3BOIbHOIO BHUMAHHS.

o Passutue u KOppeKLHs aMATH.

o Paseutie W KOppeKUMsA JIOTMYECKOTO MBILIIJIEHUs, OCHOBHBIX

MBICIIUTCIBHBIX onepaunﬁ.

o [IpeonosieHre THEPTHOCTH IICUXUYECKHUX MPOIIECCOB.

. Pa3Butue nuanornyeckor 1 MOHOJIOTUYECKON PEUH.

o [Ipeononenne BepOamm3ma.

o OOyueHue mpaBWwiaM 3aldCU  MaTeMaTUYecKux  (Gopmyn

CHEIMaTbHBIX 3HAKOB peibeHO-TouedHOM cucteMbl JI. bpaiimns.



o OOyuenue mpueMaM MpeoOpa3oBaHUS MATEMATHUYECKUX BBIPAKEHUHN
Ha OpailJIeBCKOM MEXaHWYECKOU IMeYaTHOM MallIMHKE.

o Pa3BuTHE HABBIKOB OCS3aTE€IBHOTO M 3pUTEIBHO-OCA3aTENbHOTO (Y
CJIETIBIX C OCTAaTOYHBIM 3PEHHEM) OOCICIOBAHHMS W BOCHPHATHS PEIbePHBIX
U300paKEHU, TEOMETPUUYECKUX YepTexel, rpadukoB PyHKIUN U Ap.

o @OopMHUPOBAaHUE YMEHUS BBINIOIHATH T€OMETPUUECKHUE MMOCTPOCHUS U
YEPTEeXKU, CTPOUTH Tpaduku PyHKIMI HA KOOPAMHATHOW IUIOCKOCTH C ITOMOIIBIO
CIEHUAJIBHBIX YEPTEKHBIX UHCTPYMEHTOB.

o CoBepIICHCTBOBAHUE CIECIMAIBHBIX MPUEMOB O0OCIEOBAaHUS U
M300paXKeHUs U3y4aeMbIX OOBEKTOB.

o dopMUpOBAHUE, YTOYHCHUE WA KOPPEKIUS NPEACTABICHUNA O
IpeaIMeETax U Ipoueccax OKpyKarollen JeHCTBUTEIILHOCTH.

o @opMUpPOBAaHME U COBEPIICHCTBOBAHUE YMEHHUs PacCIlO3HABaTh
CXOJIHBIE MPEAMETHI, HAXOAUTH CXOJHBIE U OTIIMYUTEIbHBIC PU3HAKU MPEIMETOB U
SBJICHHUM, UCIIOJIb3YSl COXPAHHbBIC AaHATIU3ATOPBI.

o ®opMUPOBAHUE U COBEPIIECHCTBOBAHUE YMEHUS HAXOAUTh IPUUNMHHO-

CIICACTBCHHBIC CBA3H, BBIACIIATDH I''IABHOC, O606H_[3TB, ACJIaTh BBIBOJBbI.

o CoBeplIEHCTBOBAaHUME HABBIKOB  BepOalbHOM W  HeBepOaTbHON
KOMMYHUKALIHH.

o CoBepiieHCTBOBaHUE yMEHUS OPUEHTHPOBATHCS B
MUKpPOIPOCTPAHCTBE.

o dopMUpOBaHUE PALMOHATIBHOTO MOAXOAa K PELIEHUI0 YYEOHBIX,

OBITOBBIX H HpO(l)@CCI/IOHaJ'IBHBIX 3a7lad, Pa3BUTHUC AHAJINTHUKO-IIPOTHOCTHYCCKHX

YMEHHI U HABBIKOB.

Anre0Opa sBIS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
o0ecrieunBaeT U3y4YeHHUE APYTUX IUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK U
T'YMaHUTApHOTO [IUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS MPOIOJKEHUS 00pa30BaHUs
U B MMOBCEHEBHOM >kU3HU. PazBuTre y oOydaronmxcsi Hay4HbIX MPEACTABICHUM O

MIPOUCXOXKJICHUN M CYITHOCTH airedpandeckux abCTpakiuid, criocode oTpakeHus



MaTeMaTHYECKON HAyKOW SIBICHHMH M TIPOIIECCOB B NPHUPOJE U OOIINECTBE, POJH
MaTEeMaTHYECKOTO MOJCIMPOBAHMS B HAy4YHOM TIO3HAHMM W B TPAKTHKE
CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KaUeCTB MBIIIJICHUS,
HEOOXOJUMBIX ISl aJanTalid B COBpeMEHHOM IMdpoBoM obmiectBe. M3ydeHue
anreOppl €CTECTBEHHBIM 00pa3oM 00ecleyrBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepKAeHH. OCBOEGHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIJICHUSI OOYYAlOMIMXCSA: OHHM HCIOJB3YIOT JACHyKTUBHBIC W
MHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETU3ALHI0, a0CTparupoBaHue u
anajnoruto. OOydeHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIbHBIA  00bEM
CaMOCTOSITENIbHOM  JIEATENIBHOCTH O0Yy4arouMxcs, IO3TOMY CaMOCTOSITEIbHOE
peleHre 3a1a4 €CTeCTBEHHBIM 00pa30oM SIBIISIETCS peain3alfeil JesTeIbHOCTHOTO
NpUHIUIA OOyUEHHS.

B crpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTeIbHO METOAMYecKue NuHuM: «YHucma u
BBIYHCIICHUSY; «AJreOpanuecKkue BBIPAKEHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynakuny. Kaxnas u3 3TUX cofepaTeIbHO-METOANYECKUX JTUHUI pa3BUBACTCS
Ha TPOTSHKCHHHM YEThIpEX JIeT W3Y4YeHHs] Kypca, eCTECTBEHHBIM 00pazom
nepernseTasch U B3aUMOJICHCTBYsI ¢ IPYTUMHU €ro JIMHUsAMU. B X071 n3yuenus kypca
00y4aromuMCcsl TPUXOTUTCS JIOTUYECKH PACCYXIaTh, HCIOIh30BaTh TEOPETHUKO-
MHO’KECTBEHHBIN SI3bIK. B CBSI3U € 3THM 11€71€CO00pa3HO BKIIIOUUTH B MPOrpamMmy
HEKOTOpPbIE OCHOBBI JIOTMKHM, IPOHHU3BIBAIOLIME BCE OCHOBHBIE pa3/eibl
MaTeMaTUYECKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO O0YyYarOIUMUCS
OCHOB YHMBEpPCAJIbHOI'O MAaTE€MaTH4YECKOro s3blka. TakuM o00pa3oM, MOKHO
yTBEpXKOaTh, UYTO COJEPKATEIbHOH U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AnreOpay» SBISETCS €T0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nmHUM «YWclia W BBIUUCICHUS» CIYKUT OCHOBOW IS
JANBHEUIIIETO M3YYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOUIHXCS

JJOT'MYCCKOI'O MBIIJICHU, (1)OpMI/IpOBaHI/IIO YMCHHM I10JIb30BATHCA aJITOpUTMAaMU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
XKU3HU. Pa3BUTHE NOHATHSA O YKCJIE B OCHOBHOM IIKOJIE CBS3aHO C pAallMOHAIbHBIMU
U HUPPALMOHAIBHBIMH  YHUCIaMH, (OPMUPOBAHHMEM  TMPEACTABICHUH O
JNEHCTBUTEILHOM 4HCJE. 3aBEpIICHUE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHusl.

Copepxxanne JByX anreOpanueckux JHHMA — «AJnreOpanyeckue
BBIPKEHUS» U «YPaBHEHHsS] U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y
oOyJarommxcss MaTeMaTHYEeCKOro armapara, HeoOXOAMMOro JUIs pelIeHUs 3a1ad
MaTEeMaTUKH, CMEXHBIX IPEIMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. B
OCHOBHOM WIKOJIE y4YeOHBIH MaTepuan TPYHIUPYETCs BOKPYT pPalMOHAIBHBIX
BbIp&KEHM. AnreOpa JEMOHCTPUPYET 3HAYEHUWE MATEMaTUKH Kak s3blKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINHMCAHMS NPOLECCOB W  SIBICHUMI
peanbHOro Mupa. B 3agaun oOyueHus anreOpe BXOAIT TakKe JajdbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOJUMOT0, B YACTHOCTH, JJI1 OCBOEHUS Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU  JENYKTUBHBIX  PaCCyXJCHUU.
[IpeoOpazoBaHre CUMBOJIBHBIX ()OPM BHOCUT CBOM chenuduuecKkuid BKJIad B
pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIHOHATBLHO-TPaUUECKOM TMHUU HAILIEJICHO HA TIOJTyYeHHE
oOy4JaronMMMCs 3HaHUM O (PYHKUIMSIX KaK BaKHEHIEeH MaTeMaTUYeCKON MOJIENH
JUISL OTIMCAHUS ¥ UCCIIEI0BAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. M3ydeHne 3Toro matepuana CiocOOCTBYET Pa3BUTHIO Y 00ydarouxcs
YMEHHMSI UCIIOJIb30BaTh Pa3INyuHbI€ BEIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Crnenys npezactaBieHHON paboueil mporpaMMe, HauYMHasi ¢ CEIbMOTO Kilacca
Ha YypoKax TeOMETpUU OOYyYalollUics YUYUTCA NPOBOIUTH JOKa3aTelIbHbIE
pacCcyXJIeHUs, CTPOUTh JIOTUYECKHE YMOBAKIIOYEHHS, JOKa3blBaThb HCTHUHHbBIC
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IPOBOJIUTH PACCYKIECHUS «OT

MPOTUBHOIO», OTJIWYaTh CBOMCTBAa OT MPU3HAKOB, (HOPMYJIUPOBATH OOpATHHIC
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yTBepkaeHus. OOyyarolui, OBJaJAEBIIMM HCKYCCTBOM pacCyKlarb, Oynaer
MPUMEHSTh €r0 U B OKPY’KAIOIICH KU3HH.

Lenpro n3y4eHHUs TEOMETPUH SBISIETCS UCTMOIb30BAaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U IPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM ku3HH. OKOHYUBIIMM KypC T€OMETPUU OOYyYaromuiics TOJIKEH ObITh B
COCTOSIHUM OTPENCITUTh TEOMETPUYECKYI0 (UTYpy, ONMHMCATh CIOBAMU JAHHBIN
YepTeK WIM PHUCYHOK, HAWTH IUJIOMIAh 3€MEJIbHOTO YYacTKa, pacCyuTaTh
HEOOXOUMYIO JJIMHY ONTOBOJOKOHHOTO Kales Wi TpeOyeMble pa3Mephl rapaxa
JUIsL aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIUTEIbHAS JMHUS B
U3YUYEHUU T€OMETPHUH B IIIKOJIE.

Yuutento peKOMEHIyeTCs MOA0UPATh 3a/1a4l MPAKTUIECKOTO XapaKkTepa JJis
paccMaTpuBaeMbIX T€M, YUUTh JIETEH CTPOUTh MATEMATUUECKUE MOJIEIH PEeabHbBIX
KU3HCHHBIX CHUTYaIllMii, TPOBOJAWTH BHIYHCICHUS ¥ OIICHWBATh aJCKBAaTHOCTH
MOJTly4eHHOTO pe3ynbrata. KpaifHe BakHO MOJYEPKUBATH CBS3HM TEOMETPUU C
JIPYTUMU npeIMeTaMu, MOTHBHUPOBATH UCIIOJIb30BATh onpeeaeHus
TreOMETpUUYECKUX (UTYP M TMOHATHHA, JEMOHCTPHUPOBATh MPUMEHECHHE MTOTYYCHHBIX
yMeHUN B (U3MKE M TEXHHKE. ODTH CBA3M HauOolsiee SPKO BUIHBI B TeMax
«Bexroper»y, «TpuronHomerpudeckue COOTHOWIEHUS», «MeEToa KOOpIWHAT» W
«Teopema Iludaropar.

B coBpemenHoMm nudpoBoM MHUpE BEPOSITHOCTD U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK ¢ TOYKH 3PCHUS MPAKTUICCKUX MPUIIOKCHHM, TaK U
X poJii B 00pa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YesoBeKy. Bospacraer umcio
npodeccuii, mpu oBJIaJIEHUU KOTOPBIMU TpedyeTcs xoporias 6a3oBasi OJTOTOBKA B
00J1aCTH BEPOSITHOCTH W CTAaTHCTHUKH, TaKasl MMOATOTOBKA BaXKHA ISl TIPOIOKCHHUS
oOpa3oBaHus U JIs YCIIEUTHOUW MpodheCcCHOHANIBHON Kapbephl.

Kasx b1t 4eI0BeK MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMCIOIIIUXCS Y
HETO JaHHBIX. A 11 000CHOBAaHHOTO MPHUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU M30bITKa MHPOPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIO ChOPMUPOBAHHOE

BCPOATHOCTHOC N CTATUCTHYCCKOC MBIIIJICHUC.
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NMeHHO To3TOMYy OCTpO BCTajla HEOOXOAUMOCTh C(POPMUPOBATH Y
oOyyvaronuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B c€0sl B KaUeCTBe
HEOTHEMJIEMOM  COCTaBJISIIOIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEJCTABICHHYIO B Pa3IMUHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIA XapakTE€p MHOTHX pPEAJIbHBIX MPOIECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE pacuyeThl. 3HAKOMCTBO C OCHOBHBIMU
IpUHIIMIIAMU cO0pa, aHAIM3a U TIPEJICTABIICHUS JAHHBIX U3 Pa3IUYHBIX cep )KU3HU
o0IIIecTBa U rocyapcTBa MpUOOIIAET 00YUArOMUXCS K 00IIeCTBEHHBIM HHTEPECaM.
N3yyeHne OCHOB KOMOWHATOPWMKH pPa3BUBACT HABBIKM OpraHu3aluu nepedopa u
MoJicueTa YKciia BAPUAHTOB, B TOM YMCIIE, B MPUKIAIHBIX 3a/1adyaX. 3HAKOMCTBO C
OCHOBaMU Teopuu rpadoB co3maeT MaremMaThyeckud  dyHIaMEeHT s
dbopMHpoBaHUS KOMIIETEHITUI B 00J1acTH UHPOPMATUKH U IIUGPPOBBIX TEXHOJIOTUH.
[ToMumMO 53TOro, NpW HU3YUYEHHH CTATUCTUKA U BEPOSTHOCTH OOOTAIAOTCS
MpECTaBICHUS] O0YYaIOMIMXCS O COBPEMEHHOM KapTUHE MHUpa U METOJAaX €ro
uccienoBanusi, (GOpPMHUpPYETCS TMOHMMAHHUE POJM CTATUCTUKM KaK MCTOYHHUKA
COI[MAILHO 3HAYMMOW MH(OpPMAIMKM U 3aKJIaJbIBAIOTCS OCHOBBI BEPOATHOCTHOTO
MBIIILJICHUS.

B cooTBeTcTBUM ¢ MaHHBIMHU LIEISAMH B CTPYKTYype IpOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHMKA» OCHOBHOW IIIKOJbI BBIJEICHBI CIEIYIOIINE
coJiep KaTesIbHO MeToaudeckue Juaun: «lIpencraBnenue MaHHbIX U OMUcaTeIbHAs
CTaTUCTUKA»; «BeposaTHOCThY; «DMeMeHThl KOMOWHATOPUKHNY; «BBeaeHue B
Teopuro TpadoBy.

Conepsxanue nuHuM «[IpeacraBieHne NTaHHBIX U OMHCATENIbHASI CTATUCTHUKA)
CITY>KUT OCHOBOM 1171 (hOPMUPOBAHUS HABBIKOB Pab0THI C UHGOPMAIUE: OT YTCHUS
¥ MHTEpHpeTanuu uHpOopMaIuu, IpeICcTaBIeHHON B TaOIMIlaX, HA AHarpaMMmax H
rpadukax A0 cOopa, MpEICTaBICHUS M aHalu3a JAHHBIX C HCIOJIh30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX W paccenBaHus. PaboTas ¢ JHaHHBIMH,
oOydJaromyecss y4yaTcsi CUMTHIBATh W HMHTEPIPETUPOBATh JIAHHBIC, BBIJBUTATH,

APrYMCHTHUPOBATbL M KPUTHUKOBATDH HpOCTCfIH.IHG T'HIIOTE3bI, PAaSMBIIUIATE Hal
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(akTopaMy, BBI3BIBAIOIIMMHM W3MEHUMBOCTb, M OLEHUBAaTh MX BIUSHUE Ha
paccMaTpuBaeMble BEIMYHUHBI U IIPOLIECCHI.

NHTYynTHBHOE NpENCTaBIEHUE O CIyYaHOW W3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEM M TEHACHLIMM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW [UIS
W3YUYCHHs TEOPUHU BEPOSATHOCTEU. bomplioe 3HaYeHne 3/1eCh UMEIOT IPAKTHYECKUE
3a/1aHUSA, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMH.

[ToHsiTHE BEPOSATHOCTUM BBOJUTCS KAaK Mepa MPaBIONOAOOMS CIIydailHOTrO
coObitus. Ilpym m3yueHum Kypca oOydvaromuecs 3HAKOMSTCS € IMPOCTEHIIMMHU
METONAMM  BBIYMCIICHHS BEPOSATHOCTEH B CIy4YaWHBIX 3KCIEPUMEHTaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIMMU CTaBUTh M pemaTrh Oojee CIoXKHbIE 3agaud. B Kypc BXOmsT
HayajbHblE IIPEACTABICHUS O CIy4YaWHBIX BEIWYMHAX M HUX YHUCIOBBIX
XapaKTePUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCyIECTBIISETCS 3HAKOMCTBO O0YYarOIIUXCS C
MHOKE€CTBAMU U OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
IIPUMEPHI NIPUMEHEHUS U1l PELICHUs 3aJad, a TaKXKe HCIIOJIb30BaHUA B JIPYTHX

MATEMAaTHYCCKUX KYpPCaX U y‘{€6HBIX npcamMeTax.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IIaHE

VYueOHsbIit peameT «MaTeMaTukay SBIISIETCS 00s3aTeIbHBIM MIPEAMETOM Ha
JJaHHOM ypoBHe oOpazoBanusi. B 5-9 kmaccax (Bapuant 1 AOOII OOO) yueOHnbIit
npeaMeT «MareMaTukay TPaauIMOHHO U3ydaeTcs B paMKax CJIEIYIONUX YU4eOHBIX
KypcoB: B 5-6 kimaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«AnreOpa» (BKJIIOYAas DJJIEMEHThl CTaTUCTUKH U TEOPUM BEPOSITHOCTEH) U
«I'eometpus». Hacrosimielt mporpamMmoil BBOIUTCS CaMOCTOSITENIbHBIN y4eOHBIN
Kypc «BeposITHOCTh U CTAaTUCTHUKA.

B 5—10 xnaccax (Bapumant 2 AOOIlI OOQO) yueOHBIN mpeamMeT
«Maremartukay TpaJUIIMOHHO U3y4aeTCs B paMKaX CJICAYIOMUX YIEOHBIX KYPCOB: B
5-6 kiaccax — kypca «Marematuka», B 7—10 kimaccax — KypcoB «Auredopa»

(BKJIFOYAsi AJIEMEHTHl CTAaTUCTUKUM W TEOPUM BeposiTHOCTEN) M «l'eoMeTpusy.
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Hacrosmeir mnporpamMMoll  BBOAMTCS ~ CaMOCTOATENIBHBIM  Yy4eOHBIH  Kypce
«BeposSTHOCT U CTaTUCTHKAY.

MecTo yueOHOro kypca «Maremaruka» B y4eOHOM ILIaHe.

Cornacio yudeOHomy miany (Bapuant 2 AOOII OOO) B 5-6 kiaccax
M3y4aeTCsd HWHTETPUPOBAHHbIA mpeaMer «Maremartnka», KOTOPBIM BKIIFOYAET
apu(MeTHyecKuit MaTeprall ¥ HarJIsHYI0 TEOMETPHIO, a TAKXKE MPOTEIEBTUYECKUE
CBEJICHUSI U3 aireOpbl, JIEMEHThl JIOTUKM M Hadalla OMUCATEIbHOM CTaTHCTHUKHU.
Hacrosimieil nmporpaMmoil npeaycMaTpUBaeTCsl BBIACICHHE B y4eOHOM IUIaHE Ha
U3y4YeHUE MaTeMaTHKh B 5-6 kiaccaXx 5 ydeOHBIX 4acOB B HEJENIO B TEUCHHUE
KaXXJI0TO Toj1a 00y4eHuUs.

MecTo y4eOHOro Kypca «Ajredopa» B yueOHOM ILIaHe.

Cornacio yuyebnomy miany (Bapuant 2 AOOII OOO) B 7-10 kmaccax
n3ydaeTcsl yu4eOHbIN Kypc «Anredpa», KOTOPhIA BKIIOYAET CJICAYIOIINE OCHOBHbIC
pasnenbl comepxkaHus: «Hucnaa U BBIUUCICHUSN», «AJNTeOpanuecKue BBIPAKECHUS,
«YpaBHEHHS U HEpaBEHCTBa», «DyHKIMN». B cOOTBETCTBUU ¢ y4eOHBIM IJIAHOM
(Bapuant 1 AOOIT OOO) Ha uzyueHue yueOHOTO Kypca «Anredpa» ¢ 7 mo 9 kiace
OTBOJIUTCSI HE MEHEe 3 4acoB B HEJIEII0, BCETO 3a TpU roja o0yueHus — 238 4acos.
VYyeOnsiii man (Bapuant 2 AOOIT OOQ) Ha uzyuyenue anreOpsl B 7 Ki1acce OTBOJIUT
He MeHee 3 yueOHBIX 4acoB B HeJlelto, B 8, 9, 10 kaccax He MeHee 2 y4eOHbIX YacoB
B TCUCHHE KaXKIOTO Iojia 00y4YeHHsI, BCETO 3a YeThIpe roja ooyueHus He meHee 306
y4eOHbIX 4yacoB. IIpu peanuzamuu Bapuanta 2 AOOII OOO o06pa3oBarelbHBIM
opraHu3anusM pexkoMeHnayerca B 8-10 krmaccax yBEIWYUTh KOJMYECTBO YacoB,
OTBOJIMMBIX Ha M3y4YeHUE Y4eOHOTO Kypca «Anredpa» 10 TpeX 4acoB B HENEIIO 3a
CUYeT YacoB 4YacTH, (HOPMUPYEMON Y4YaCTHUKAMH OOpPa30BATENIbHBIX OTHOIICHHM
y4eOHOro T1aHa.

Mecto yueOHOro kypca «I'eomerpusp B yueOHOM ILJIaHe.

CornacHo ydebHomy tuany (BapuadnT 2 AOOIT OOO) B 7-10 kmaccax
u3y4daercsi ydeOHbI Kypc «['eoMeTpusi», KOTOPBIM BKJIIOYAET CIIEIYIOIINE
OCHOBHBIE pa3zfenbl coaepxkanusa: «l'eomerpuyeckue QUrypsl U UX CBONCTBaY,

«3MepeHne TeoMEeTpUUECKUX BEIMYMHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
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10cKocT», «Bektopb», «/IBukenus miockoctu» u «lIpeobpazoBanust nogoous».
B coorBercTBUM ¢ ydeOHbIM TuianoM (BapuaHT 1 AOOII OOO) Ha u3yuyeHue
yaeOHoro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE ¢ 7 MO 9 Kiacc OTBOJIUTCS HE
MEHee 2 4acoB B HEJIEJI0, BCEro 3a TpH rojia o0ydeHus — 204 yaca. YueOHbIN IJ1aH
(Bapuant 2 AOOII OOO) Ha uszyueHue reomerpuu B 7-10 kiaccax OTBOJIUT HE
MeHee 2 yueOHBIX 4acOB B HEJIENI0, BCETO 3a YEThIpe rojia 00ydeHust He MeHee 272
y4EOHBIX YacOB.

MecTo yueOHOro kKypca «BepoiTHOCTb M CTATHCTHKA» B YUeOHOM ILIaHE.

B ocHoBHOW mIKoJe u3yyaeTcss Kypc «BeposiTHOCTh W cTaTuCTUKa», B
KOTOPBIN BXOAAT pa3nensl: «lIpeacraBieHne JaHHBIX U OMUCATENbHASI CTATUCTUKAY;
«BepoarHocThy»; «neMeHTbl KOMOMHATOpUKWY; «BBenenue B Teopuro rpadosy.
CornacHo yue6HoMy 1uiany (BapuanT 1 AOOIT OOO) Ha u3ydyeHue 1aHHOTO Kypca
orBoauTcsa 1 ydeOHbI yac B Henemo B 7—9 knaccax, Bcero 102 y4eOHbIX yaca.
CornacHo yueoHoMy 1u1aHy (BapuaHT 2 AOOIT OOO) Ha u3ydyeHune JaHHOTO Kypca
otBojuTCs 1 yueOHbIN yac B Heaenmo B 8—10 kiaccax, Bcero 102 yueOHbIX yaca.

Oco0enHoCTH pacnpeiesieHis y4eOHOI0 MaTepuaJsia mo roaaM o0y4eHusl.
Y4eOHblii Kypc «MaTeMaTHKa.

Pacnipenenenue nporpaMMHOro maTtepuaina yueOHoro Kypca «MareMaTukay
B AOOIT OO0 mexay aByms rogamu o0ydenus cootserctyeT [IOOIT OOO.

Ocob0enHocTH pacnpeaeaeHusi yae0HOro MaTepuasa mo rogam 00y4eHusl.
Y4eOHblil Kypc «Ajaredpa».

Pacnipenenenrie mporpaMmMHOro mMarepuayia y4yeOHOro Kypca «Ainredpa» B
AOOIT OOO (Bapuant 1) coorBerctByeT [IOOIT OOO.

[IporpammubIil Matepuan yueOHoro kypca «Anreopa» B AOOII OOO
(BapuanT 2) pacnpenensiercss Ha 4 rona: 7, 8, 9, 10 xnaccel. Ilepepacnpenenenue
coJiep>KaHusl yueOHOro Kypca OOYCJIOBJIICHO MOTPEOHOCTHIO B JIOMOJHUTEIHLHOM
BpEMEHHU, HEOOXOIMMOM JJI W3Y4YEHHUs MaTepuaia, BbI3bIBAIOIIETO Y CIENbIX
oOydJarommxcst 0coOble 3aTpPyJHEHUsS, a TakKe IS pa3BUTHUS Y HUX
KOMIICHCATOPHBIX ~ CIIOCOOOB  ACHCTBUM W JajbHedmiero oOydyeHus HX

HCIIOJIB30BAaHHIO.
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1. 7 knacc: nzyuenue matepuana 7 kiacca [IOOIT OOO, u3 koToporo riasa
«CucTeMbl IMHEWHBIX YpaBHEHUI» TIEPEHOCUTCS B 8 KJ1acc.

2. 8 KJ1acc: u3yueHHe NepeHeCeHHOoM 13 7 kiacca riaaBbl « CUCTEMBI TIMHEUHBIX
ypaBHeHMi» u Mateprana 8 kiacca [IOOIT OO0, u3 koTtoporo riaBsl «KBaagpaTHbie
ypaBHeHU», «HepaBeHcTBa», «CTENeHb C LEIbIM MTOKa3aTeieM» MePEeHOCATCS B 9
KJ1acc.

3. 9 kyjacc: u3ydyeHHe MNepeHeceHHbIXx M3 8 kiacca raB «KBagpaTHbie
ypaBHeHUs», «HepaBeHcTBa», «CTeneHb ¢ LENbIM MOKa3aTeaemM» U marepuana 9
kiacca [IOOIT OOO, u3 kotoporo rnassl «KBanparusiii TpexuneH. KBagpatnunas
byHKIMS», «YpaBHEHUSI U HEPABEHCTBA C OJHON MEPEeMEHHOW», «YpPaBHEHUS U
HEPABEHCTBA C JBYMsI MEPEMEHHBIMUY», «ApuUpMETHYECKass U TeOMETpUuuecKas
nporpeccumn» nepesocurcs B 10 kiacc.

4. 10 wimacc: npogomkenue uzydenuss marepuana 9 knacca [IOOIT OOO;
000011I€eHHE U CUCTEMATU3als 3HAHUI 110 KypCy anreopbl OCHOBHOW HIKOJBI.

Ocob0enHocTH pacnpeaesaeHusi y4e0HOI0o MaTepHAaJa MO rogamM 00y4eHu .
Y4yeOHblil Kypce «I'eomerpus».

[Iporpammubiii Matepuan ydebHoro kypca «l'eomerpus» B AOOII OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue
coJiep>KaHMsl yueOHOro Kypca OOYCJIOBJIIEHO MOTPEOHOCTHIO B JOMOJHUTEIHHOM
BpEMEHHU, HEOOXOJMMOM JJi W3Y4YEHHUs MaTepuaia, BBI3BIBAIOIIETO Y CIEMBIX
oOyyarommxcsi ocoOble 3aTpyJHEHUsS, a TakkKe JUIi pa3BUTUS Y HUX
KOMIICHCATOPHBIX ~ CIIOCOOOB  NIEWCTBMM U JalbHEHIIero o0ydeHus Uux
VCITOJIb30BAHUIO.

1. 7 knacc: okoHyaHue TeMbl « COOTHOLIEHUS MEXAY CTOPOHAMU U YIJIAMHU
TpeyroibHuka» (nmoarema «llocTpoeHne TpeyrosbHUKA MO TPEM DBIEMEHTaM»»)
MIEPEHOCUTCA B 8 KJ1acc.

2. 8 xjacc: okoHuaHue Tembl «llomoOHBIE TpeyroapHUKW» (MOoaTEMA
«COOTHOIIIEHUSI MEXKy CTOPOHAMHU U yIJIaMH MPSIMOYTOJIBHOTO TPEYTOJbHHUKAY)

nepeHocuTes B 9 kiacc.
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3. 9 knacc: TeMa « COOTHOIIEHUS MEXIY CTOPOHAMHU U yTJIaMU TPEYTOJIbHUKA.
CkansipHoe ipou3BeicHIEe BEKTOPOBY MepeHocutcs B 10 kiacc.

4. 10 xnacc: npogoipkenue nzydenue Mmarepuana 9 kiacca [IOOIT OOO.

Oco0enHocTu pacnpenejieHuss y4eOHOro Marepuasia. Y4eOHbId Kypc
«BeposSiTHOCTBL M CTATHCTHKAY.

Pacnpenenenue nporpaMMHOro Marepualia yueOHoro kypca «BeposaTHOCTh U
cratuctuka» B AOOII OOO cootserctByeT [TOOII OOO, HO M3yueHue Kypca

HauMHaeTcs He ¢ 7, a ¢ 8 Kiacca.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBUIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE Pe3yJIbTaThl

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMPOrPAMMBI  Y4E€OHOTO TMpeaMeTa
«Marematukay XapakTepu3ylTCs CISIYIOIIIM 00pa3oM.

llampuomuueckoe eocnumanue: TPOSABICHUE HMHTEpPECA K MPOUUIOMY H
HACTOSAIIEMY POCCUMCKON MAaTEMAaTWKH, IEHHOCTHOE OTHOILIEHHUE K JTOCTUKEHUSIM
POCCUMCKMX MAaTeMaTUKOB W  POCCHWCKOM MaTEMaTHYEeCKOM IIKOJbI, K
WCIIOJB30BAaHUIO ATUX JIOCTUKEHUM B IPYTUX HAYKaxX M MPUKIATHBIX cepax.

I'padxcoanckoe u 0yxo8HO-HpascmeeHHoe ocnumaHue. TOTOBHOCTb K
BBITIOJTHEHUIO 00SI3aHHOCTEH I'pakIaHUHA U peasi3alliy €ro Mpas, MpeACTaBICHUE
0 MaTeMaTUYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poIeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U IIP.); TOTOBHOCTHh K
OOCYXJEHHUIO ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUW HAyKW, OCO3HAHME BAXKHOCTH MOPAIBHO-3THUYECKUX MPHUHIIUIIOB B
JESATEIIbHOCTH YYEHOTO.

Tpyoosoe e6ocnumanue. yCTaHOBKA Ha aKTHBHOE Y4YacTHE€ B pPEUICHUU
MPAaKTUYECKUX 3aJ]ad MaTEeMaTHYE€CKON HaNpaBJIECHHOCTH, OCO3HAHHWE BaKHOCTU
MaTeMaTH4YeCKoro oOpa3oBaHUsS Ha TMPOTSKEHUU BCEU JKU3HU JJI YCIEIIHOU

npoecCHOHANBFHON  NIEATETbHOCTH H  Pa3BUTHE HEOOXOJUMBIX  yMEHUI;
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OCO3HAHHBIA BHIOOP U MOCTPOCHUE MHIMBHUAYaTbHOW TPAEKTOPUU 0Opa30BaHUS U
YKU3HEHHBIX [JIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.
Ocmemuyeckoe 6ocnumanue: CHOCOOHOCT K  SMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHUIO MaTEeMaTUYECKUX OOBEKTOB, 3a/ay, pEIICHUH,
pacCyKJI€HUI; YMEHUE BUJETh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

L[lennocmu  HayuHo20 NO3HAHUA: OPUEHTAUUs B JESATEIBHOCTH HA
COBPEMEHHYIO CUCTEMY HAyUHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSA YEJIOBEKA, MPUPO/Ibl U OOIIECTBA, TOHUMAaHUE MATEMAaTUYECKOM HAYKHU KaK
chepbl YENOBEYECKON MEeATEIbHOCTH, ITAloOB €€ pa3BUTHUS U 3HAYUMOCTH JUIS
pa3BUTUS LMBWIM3ALWH; OBJIAJICHUE S3bIKOM MAaTEMaTUKA M MaTEMAaTUYECKON
KYJIbTYpOU KaK CpPEICTBOM IO3HAHHUS MHUPA; OBIAJCHUE MPOCTECUIIMMU HaBBIKAMHU
MCCIIEIOBATEIILCKOU JIESITEIIBHOCTH.

Qusuueckoe 6ocnumanue, Qopmuposanue  Kyibmypbl 300p06bsl U
IMOYUOHANLHO2O0 O1a2oNOoyYUs; TOTOBHOCTh MPUMEHSITh MAaTEMaTUUYECKUE 3HAHUS
B MHTEpEcax CBOEro 3/10pOBbs, BEAECHUE 3J0pPOBOrO 00pasza KHU3HMU (340pOBOE
NMUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryJiapHas puznueckas
aKTUBHOCTbH); CHOPMHUPOBAHHOCTH HaBbIKa pedhIeKCUU, IPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO e Mpasa Ipyroro 4eyoBeKa.

Jxonozuyeckoe gocnumanue: OPUEHTALNS HA TPUMEHEHUE MAaTEMATUYECKHAX
3HaHWM JUIsl pelIeHus 3a7ad B 00JacTH COXPAHHOCTH OKPYKAIOIIEH Cpejbl,
IJIAHUPOBAHUST TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TOCIEACTBUU  JIJIA
OKpY KaloIen Cpe/bl; 0CO3HAHUE I100aTLHOT0 XapaKTepa HYKOJIOTHIECKUX MTPOOIeM
Y IIyTE€U UX PEIICHUS.

Jluunocmuule pesynomamsi, obecneuusarowue adanmayuio 00yuaue2ocs K
UBMEHSAIOWUMCSL YCIOBUAM COYUAILHOU U NPUPOOHOU CPeObl:

o FOTOBHOCTh K JIEUCTBHSIM B  YCIOBHUSIX HEONPEAECIEHHOCTH,
MOBBIIICHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIESITETbHOCTD,
B TOM YHCJIE YMEHHE YYUTHCSA y APYTHX JIOJEH, MPHOOpEeTaTh B COBMECTHOMN
JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKA M KOMIIETEHIIMU U3 ONbITA APYTHX;

o HEOOXOMMMOCTh (OPMHUPOBAHMSI HOBBIX 3HAHWN, B TOM YHCIE
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bopMyIupoBaHKe UIEH, TOHATHUSA, TUIIOTE3bl 00 O0BEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaHWE JACPUIMTOB COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, MNIAHUPOBAHUE CBOETO Pa3BUTHS;

o CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI3OB, TPEOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIE PEIIEHUs] U ACHCTBUSA, (POPMYJIHPOBATH M OLEHUBATH PUCKA M
MOCJIENICTBUS, (POPMUPOBATH OIBIT.

CrnenuajibHble TUYHOCTHbIE Pe3yJIbTAThI:

o CIIOCOOHOCTh K OCMBICIIEHHIO U JudpepeHnnanuy KapTuHbl MUpa, €€
BPEMEHHO-TIIPOCTPAHCTBEHHOW OpraHu3aluy;

o AMOIIMOHAJILHO-IIEHHOCTHOE OTHOLIEHUE K OKpYy>Karouleil cpene,
HEO0OXOIMMOCTHU €€ COXPAHEHUS U PALIMOHAIBLHOTO UCIIOJIb30BaHUS;

o yMeHue (QOpMHUPOBATh 3CTETUYECKHE YYBCTBA, BIIEYATIEHUS OT
BOCIIPUATHS IPEIMETOB U SIBJIICHUN OKPY’KAOIIET0 MUPA;

o TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JaibHENIEH MpodeccuoHaIbHON

TPACKTOPHHU B COOTBCTCTBHUU C COOCTBEHHBIMH HHTCPCCaMH U BO3MOKHOCTAMMU.

MeTtanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHbIe Pe3yNbTaTbl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«Maremaruka» XapaKTEPU3YOTCS OBJIAJICHHEM YHUBEPCAIbHBIMH
MO3HABATEJIbHBIMU  JEHUCTBUSMM,  YHHUBEPCAJIbHBIMU  KOMMYHHUKATUBHBIMU
JNEHUCTBUSMU M YHUBEPCAJIbHBIMU PETYJIATUBHBIMU JEHCTBUSMM.

YHuBepcanbHble NMO3HABaTeJIbHbIE JeNCTBUS 00ecreynBaoT
dbopmupoBaHre 0a30BbIX KOTHHUTHBHBIX IPOLIECCOB OOydarommxcs (OCBOEHHUE
METO/JOB  IO3HAaHWSA  OKPY’KAWIIEro  MHpa; NPUMEHEHHE  JIOTHUYECKHX,
UCCJIEI0BATENCKUX ONEpaLMii, yMEHUH paboTaTh ¢ HH(pOpMALIUEH).

bazosvie nocuyeckue oeticmeusi:

o BBISIBJIATH WM XApaKTEpPU30BaTh  CYIIECTBEHHbIE  MPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TMOHATUH, OTHOUIEHHH MEXIy MOHATHUIMMU;

(bOpMyanOBaTb OIIPCACIICHUA HOHHTI/Iﬁ; YCTaHABJINBATb CymeCTBeHHBIfI IIpU3HAK
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KJaccupuKalii, OCHOBaHMS Uil OOOOIIEHHWS ¢ CpaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHaJIN3a;

o BOCIIPUHUMATh, (OPMyIMpOBaTh W MPEeOOPa30OBHIBATH CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

o BBEISIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3U U
mpoTUBOpeYrs B (PaKTax, MaHHBIX, HAOTIOJCHUSX W YTBEPKICHUSAX; IMpEaiaraTh
KPUTEPHUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

o JIeaTh BBIBOJBI C MCIIOJIH30BAHNEM 3aKOHOB JIOTHKH, ISTyKTUBHBIX U
WHYKTUBHBIX YMO3aKJITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

o pa3ouparth JOKa3aTeILCTBA MATEMAaTHICCKUX YTBEPKICHHUH (TIPSMBIC U
OT TIPOTUBHOI0), IIPOBOJUTH CAMOCTOSITEIILHO HECIIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTH4YeCKUX (paKTOB, BBHICTpAWBaTh apryMEHTAIIMIO, TPUBOAUTH MPHUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

o BBIOMPATh CIIOCOO penieHusl yueOHoU 3aaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUS, BRIOUPATh HanbOo0JIee MOAXO AN ¢ YIETOM CaMOCTOSTEIHHO
BEIJICIICHHBIX KPUTEPHCB).

bazosvie uccnedoosamenvckue oeticmsus:

o WCIIOJB30BaTh BOINPOCHI KaK HCCIEIOBATECIbCKUNA HHCTPYMEHT
MO3HAHUS, (HOPMYIUPOBATH BOMPOCH, (PUKCHPYIONTUE MPOTUBOpPEUNE, MPOOdIeMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HWCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

o MPOBOAMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE HCCIEAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

o CaMOCTOATENEHO  (OPMYJIUPOBATh OOOOIIEHUS W  BBIBOABI  II0
pesyibTaTaM  TPOBEAEHHOTO  HAOMIOEHWS,  WCCIEAOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH TIOJYUYE€HHBIX PE3YyIbTAaTOB, BBIBOJIOB M 0000IIECHNI;

o IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTAThH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Paboma c ungopmayueii:
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o BBISIBJISITH HEJJOCTATOYHOCTh U M30BITOUHOCTh MH(OPMALIUHU, TaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

o BbIOMpaTh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS,

o BbIOUpaTh (opMy MpeicTaBieHUss WH(OPMALMK U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u CXeMaMHu, InarpaMMaMu, HTHOM TpauKoi 1 UX KOMOWHAIUSAMU;

o OLIEHUBATh Ha/IEKHOCTh UH(POPMALIUU 110 KPUTEPUSAM, PEAJI0KEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

VYHuBepcanbHble KOMMYHUKAaTHBHbIE JeCTBUS o0ecneunBaroT
c(OpPMHPOBAHHOCTh COLIMAIIBHBIX HABBIKOB O0YYaIOIIMXCS.

Obwenue:

o BOCIIPUHUMATh U (POPMYJIHPOBATH CYXIAEHUS B COOTBETCTBUM C
YCIOBHUSIMU U LENSIMH OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAa’KaTh CBOI TOUYKY
3pEHUs] B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJja4l, KOMMEHTHUPOBATh MOJYyUYEHHBIN Pe3yJIbTaT;

o B X0J/ie¢ 00CYKAEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKAaeMOM
TEMBI, IPOOJIEMBI, pEIIaeMOM 3aJ]aul, BbICKA3bIBAaTh U/IEH, HAICJIICHHbIE HA MOUCK
pELICHMS; COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHHUAMH JPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOACTBO MO3ULMUN; B KOPPEKTHOW (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS;

o OPEJCTaBIsATh  PEe3yJbTaThl  pEIIeHUs  3aJauyd, OKCIEPUMEHTa,
UCCJIEIOBAHUS, MPOEKTA; CaMOCTOATEIBHO BbIOMpATh (POpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTalUU U 0COOEHHOCTEN ayIUTOPUH.

Compyonuyecmeo:

o NOHMMAaTh W  HCIOJB30BaTh MpEUMYyIIeCTBA KOMaHIHOW U
WHAMBUAYAIbHON paboThl MpU peumieHuH Y4YeOHbIX MaTeMaTHYeCKUX 3ajad;
NPUHUMATh L€JIb COBMECTHOW JESTEIBHOCTH, IJIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM palOThl, pacrpeaeyarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
MPOIIECC U PE3YNbTAT PAOO0THI; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

o y4acTBOBaTh B TPYIIOBBIX ¢Gopmax paboThl (0OCYXIeHUs, OOMEH
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MHEHUSIMH, MO3TOBBIE INTYpPMBl M [p.); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JACUCTBUS C JPYTMMHM 4YJ€HAaMU KOMAaHJBI;, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUsM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBHUS.

YHuBepcanbHbIC peryJjasiTUBHbIE JEHCTBUS 0OecrneunBaoT (GOpMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopzanuzayus:

o CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJITOPUTM pEUICHMs 3ajaud (Miu
€ro 4YacTh), BBIOMPATH CIOCOO pEIIEHUS C Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(MOPMAIIMIK CAMOKOHTPOJIb:

o BIAQJE€Th CIOCOOAMM CaMOINPOBEPKH, CAaMOKOHTPOJSA Ipolecca M
pe3yibpTaTa peleHuss MaTeMaTHYECKON 3a/1a4u;

o IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3yJbTAaTa ACSITEIBHOCTU ITOCTABICHHOM
eI U YCIOBUSAM, OOBSCHATH MPUUYMHBI JOCTHOXKCHUS WIIM HEJOCTHXKEHMS LI,
HaXOAMTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJbTaThl:

o UCIIOJIB30BaTh COXPAHHBIE AHAJIW3aTOPbl B  PA3JIMYHBIX BHJAX

nesTeabHOCTH (y4eOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOMU, TPYIOBOM);

o OPUMEHATh OCS3aTENbHBIH W CIyXOBOM CHOCOOBI  BOCTIPUSITHS
MaTepuana;

o YUTaTh U UCATh C UCIOJIb30BAaHUEM pelibe(PHO-TOUEeUHOM cucTemsl JI.
bpaiis;

o IIPUMEHSTh COBPEMEHHBIE CpeAcTBa KOMMYHUKALIUU 17}

TU(PIOTEXHUUECKUE CPECTBA;
° OCYILIECTBIISITh MIPOCTPAHCTBEHHYO 15 COIMATbHO-OBITOBYIO

OpPUEHTHUPOBKY, 001a1aTh MOOMJIHHOCTHIO;
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o OPUMEHATHh MpHEeMbl OTOOpa W CHUCTEeMAaTHU3allMd MaTepuaja Ha
OTIPEJICIICHHYIO TEMY;

o BECTU CaMOCTOSITEJIbHBIN MOUCK MH(OpMAIuy;

o npeoOpa3oBbIBaTh, COXpaHATb H  TNepenaBarb  MHGOpPMAIHIO,

MOJYYEHHYIO B PE3YJIbTAaTE YTCHUS WJIM ayJUPOBAHUS,

° MPUHUMATh YYaCTUE B PEUCBOM OOIICHHH, COOJTI0/1ast HOPMBI PEYEBOTO
OTHKETA;

° aJICKBaTHO HCIIOJb30BaTh JKCCTHI, MHUMHKY B IIPOIIECCE PEUCBOTO
OOILIEHUS;

° OCYILIECTBIIATh PEUYCBOM CaMOKOHTPOJL B TIpoliecce yuyeOHOM

JACATCIBHOCTH U B HOBC@I[HGBHOﬁ KOMMYHHKAIINN,

. OILICHUBATh CBOIO PEYb C TOYKH 3PCHHS €€ COJCPIKAHHS, SI3BIKOBOTO
oopMIIeHUS;
o TUTAHUPOBATh, KOHTPOJIMPOBATh W OIEHUBATH Y4YCOHBIC NEHCTBHUS B

COOTBETCTBUH C ITIOCTABJICHHOM 3212[3‘—16171 " YCJIOBUSIMU €€ pCain3alivu.

IIPUMEPHAS PABOYAS ITPOT'PAMMA 110 YYEGHOMY KYPCY
«MATEMATUKA»

Copep:xkanue yueOHoro kypca «Maremaruka»
S kaace

HarypaJjbHble 4uc/Ia ¥ HYJIb.

HarypanbHoe uucno. Psn nHarypansHbix yucen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJUHATHOU (YMCIIOBOM) PSIMOIA.

[To3unMoHHas cuctemMa cyuciaeHus. PuMckas HyMmepauusi Kak HpUMEp
HEIMO3WLMOHHON CUCTEMBI CUMCIIEHMS. JlecaTuuHas cucteMa CUMCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEJl, CPABHEHUE HATYyPAJIBHBIX YHCET C HYJIEM.
Crnoco0Obl cpaBHeHUs1. OKpyTiIeHHUE HATYpaIbHbIX YHCEIL.

CrnoxxeHre HaTypaJIbHbIX YHACEI; CBOMCTBO HYJIS ITPH CIIOKEHUH. Briuntanue

KaK JelicTBUE, 00paTHOE CIIOKEHHUIO. Y MHOKEHUE HATypalbHBIX YUCEII, CBOMCTBA
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HYJIS M €IMHUIIBI IPU YMHOXKEeHHH. JleieHne Kak 1eiicTBIe, 00paTHOE YMHOXKEHHUIO.
KoMmnoHeHTsl  JelcTBUM, CBA3b Mexay Humu. lIpoBepka pe3ynbraTta
apudmeTndeckoro aeicteusa. I[lepeMecTuTebHOE W COUYETATEIBHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHMsSI, PACIpPEJEIUTEIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonp3oBanne OyKB st 0003HAYCHHSI HEU3BECTHOTO KOMITOHEHTA U 3aITHCH
CBOMCTB apu(pMETUUECKUX JCHCTBUM.

JlenuTenn W KpaTHbIE 4YHCla, pa3iiokeHne Ha MHoxutenu. Ilpocteie u
coctaBHble yucna. [IpusHaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb C HaTypaJbHBIM I[IOKA3aTeNIEM. 3alKCh YUCIA B BHUJAE CYMMBI
Pa3psIHBIX ClaraeMbiX.

UucnoBoe BBIpAKEHUE. BpruncieHne 3HAYEHUN YHCIOBBIX BBIPAKEHUN;
MOPSAOK  BBIMIOJHEHUs — JeucTBUiM.  Mcnonb30oBaHWE TPU  BBIYMCIIEHUSX
MEPEMECTUTEILHOTO UM COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUSI, pacIpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Apodu.

[IpeacraBnenre o JpoOU Kak crmocobe 3amucd YacTh BEJIMYUHBI.
OObikHOBEHHBIE poOu. [IpaBuiibHbIE U HEMpPaBUIIbHBIE ApoOu. CMenaHHas ApoOb;
MPECTaBICHUE CMEIIAaHHOW ApOoOM B BHJE HEMPABWIHLHOW ApOOU W BbIJEICHUE
[EJI0M YacTH YKClia U3 HeNmpaBWIbHOU Jpodu. M300pakenue npolOel ToukaMu Ha
yucaoBO# npsimoit. OcHOBHOE cBOMCTBO ipoou. CokparieHue apooeit. [lpuenenue
npobu kK HoBOMY 3HameHaTento. CpaBHEeHHE qpoOeit.

CnoxxeHre ¥ BBIYMTAHHE JpoOel. YMHOXEHHWEe U JeJeHue JpoOei;
B3aMMHO-00paTHbIe IpoOu. HaxoxkaeHue yacTu 1eJIOro U 1eJIOro MO €ro YacTH.

Hecstuynas 3anuchk ApooOeit. [lpencraBnenue AecITUYHONW ApoOH B BHJEC
OoObIKHOBEeHHOM. M300pakeHne HeCATUYHBIX JpoOe ToukaMu Ha YHCIOBOM
npsimoil. CpaBHEHUE AECITUUHBIX TPOOEH.

Apudmernueckne AEHCTBUA C JECATUYHBIMH ApoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

PeleHne TeKCTOBBIX 3a/1a4.
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Pemenne TeKCTOBBIX 3ajad  apupMeTHdecKuM crocoOoMm. Pemienue
JOTUYEeCKUX 3ajad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonb3oBaHue MU pELIEHUH 33124 TAOJIUI U CXEM.

Pemienne 3amay, comepKallMx 3aBUCHMOCTH, CBSI3BIBAIOLIUE BEIUYUHBIL:
CKOPOCTb, BpEMs, pPACCTOSHHE;, LI€HA, KOJUYECTBO, CTOMMOCTb. EJIUHUIBI
U3MEPEHHUS: MAacChl, 00bEMA, LIEHBI; PACCTOSHUSA, BPEMEHHU, CKOPOCTU. CBA3b MEXITY
€AUHULIAMHU U3MEPEHUS KaXKIOW BEJIMYHHBI.

Pemenrie o0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacTaBienuie 1aHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpusi.

Harnsnaele mpeacraBieHuss o (QuUrypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyd, yroJ, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsmoi,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JlinHa oTpe3ka, METpUYECKUE €ANHUIIBI ITMHBL. [[11MHa JoMaHoOH, nepuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNE U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnnaele npencraBieHuss o (Urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PsIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYP.

N3obpaxenne ¢uryp, B ToM uuciie Ha kierdyarod Oymare. [loctpoenue
KOH(Urypauuii U3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYAaTON
oymare. Mcnonib30BaHne CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomanes MOpPAMOYTroJIbHHUKA W MHOIOYTOJBHUKOB, COCTaBJIEHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4HCJE€ (QUTYp, N300paKEHHBIX HA KJIET4aTOM Oymare.
EnuHunbl uamMepeHus miomaim.

Harnsanaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX PUTypax: NPSIMOYTOJIbHBIH
napaienenunea, — kKyo, — MHororpaHHuku. — M3o0paxkeHune — mpocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. Co3gaHue Mojenen
MHOTOIPAaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U JIP. ).

OO0BEM TPSAMOYTOJILHOTO Mapajienenuneaa, Kyoa. EnuHune uzMepeHus

00BEMa.
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6 kiacc

HarypaabHblie uncaa.

ApudmeTnueckue NEUCTBUS C MHOTO3HAYHBIMU HATypaTbHBIMU YHUCIAMU.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUIM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb30BaHuE MPU BHIYUCICHUSIX IEPEMECTHTEIBHOIO M COUETATEIBHOTO CBOMCTB
CIIOKEHUS U YMHOXEHUS, PAaCHPEIEIUTEIIBHOIO CBOMCTBA YyMHOKEHUA. OKpYTJIEHHE
HaTypaJbHbIX YHCEIL.

JlenuTenu v KpaTHbIE YUCIa; HAMOOJBIINNA OOLIUI IeTUTENIb U HAaUMEHBIIIEe
oO1ree kpaTHoe. [lenMMocTb CyMMBI U pou3BeieHus. [{ereHne ¢ oCTaTKOM.

JApoon.

OObIkHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsiiounBanue apoOeil. Perenne 3a1au Ha HaX0XKJI€HUE YacTH OT
LEeJI0ro M LEeNoro mo ero 4yactu. [[poOHoe 4Yuciao Kak pe3yibpTaT JeJIEHUS.
[IpencraBienue AecATUUHON TpoOU B BUAE OOBIKHOBEHHOW JAPOOU U BO3MOXKHOCTh
npecTaBiIeHUs OOBIKHOBEHHOM JIpoOM B BUJE JecATUUHOM. [lecsiTuunble ApoOu u
MEeTpHUYEecKasi cucteMa Mep. ApudMeTrnueckre TeUCTBUS U YUCIOBBIE BEIPAKEHHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMH IPOOSMHU.

OtHomienue. JleneHwe B JaHHOM OTHOILIEHMHM. Macmtal, MponopIus.
[IpuMeHeHne MponoOpLUHN PYU PELIEHNHN 3a1a4.

ITonsiTHe nponeHTa. Beiuncinenue npoueHTa OT BEIMYUHBI U BEJIMYUHBI T10 €€
MPOLIEHTY. BbIpaxkeHre MpOUEHTOB JAECATUYHBIMH ApoOsiMu. PemieHue 3amay Ha
IIPOLICHTHI. BeIpakeHne OTHOIIEHUS BEIMYUH B IIPOLIEHTaX.

[TonoxxutenbHbIE U OTPULIATEIIBHBIC YUCTIA

[TonoxxutenbHple U OTpULIATENBHBIE uncia. Llenpie yncna. Moayne uncia,
reoMeTpuyecKkas HHTepHperanuss Monayias uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. (CpaBHEHHME  YHCElL.
Apudmernueckue TeUCTBUS C MOJI0KUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.

[IpssMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopanHaTel TOUKM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u Gpuryp Ha KOOpAUHATHOU

IINTOCKOCTH.
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bykBeHHbIEe BbIpaKEeHU .

[Ipumenenue OykB I  3alUCHM  MaTEMAaTUYECKUX  BBIPAKEHUM WU
npemtoxkennii. CBoricTBa apuPpMETHIECKUX ACHCTBUN. BykBEeHHBIC BBHIpOKCHHS U
YUCJIOBBIE II0JICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO
KoMrnoHeHta. Dopmynbl; (GopMysbl MEpUMeTpa W IUIOMAAN MPSIMOYTOJIbHUKA,
KBaJipaTa, 00bEMa mapauienenumneaa u Kyoa.

Penienye TeKCTOBBIX 3a7a4.

Pemenne TekcTOBBIX 3amad  apupMETHUYECKHM crocoboM. Pemienue
JIOTUYECKUX 3a1a4. Pemenne 3aau nepebopoM BceX BO3MOKHBIX BApUAHTOB.

Pewenne 3amad, coaepKalMX 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIWYUHBIL:
CKOPOCTB, BpeMsI, PacCTOSIHHUE; LICHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENWMHUIBI H3MEpeHHus: Macchl,
CTOMMOCTH; PaCCTOSIHUS, BPEMEHH, CKOPOCTHU. CBA3b MEXKAY €IMHUIAMA U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienne 3amad, CBA3aHHBIX C OTHOLICHHUEM, IPONOPLMOHAIBHOCTHIO
BEJIMYMH, POIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ]1a4 Ha IpOOU U MPOLIEHTHI.

OneHka M NpUKUIKA, OKpyrjieHue pesynbrara. CocTaBieHne OyKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3a7a4H.

[IpencraBienne AaHHBIX C TOMOIIbIO Tabnmui u auarpamm. Crtonduarbie
JIarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHUe KPyTOBbIX JUArPAMM.

Harasignas reomerpusi.

Harnsnnele mpeacraBienuss o Qurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4Y, yIOJl, JIOMaHas, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacnosiokeHue ABYyX IpPSAMBIX Ha IUIOCKOCTH, IapajuleiIbHbIC
NpsIMbIE, TEPIICHIUKYJISIpPHBIE NpsMble. M3MepeHue paccTosHU: MEXDy ABYMs
TOYKaMH, OT TOUYKH 0 HIPSIMOM; JUIMHA MapIIpyTa Ha KBaIpaTHOM CETKeE.

N3MepeHne M MOCTpOEHHE YIJIOB € IOMOLIBIO TpaHcHopThpa. Bunsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIM, IPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;

paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, IPUMEPBHI

27



YETBIPEXYTOJbHUKOB. [[pSIMOYTrONbHUK, KBaAPAT: UCIOIb30BAHUE CBOMCTB CTOPOH,
yIJI0OB, nuaroHaneid. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BAHUEM LHMPKYJS, JHMHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoeHus Ha KiIeT4yaTon Oymare.

[lepumerp mHoOroyronpHuka. lloHaTne moman QUIYpHl;, EIUHHIIBI
u3Mepenus ionanu. [Ipubnmxénnoe n3mepeHue miom@aau Guryp, B TOM 4ucie Ha
KkBajipatHOl ceTke. [IpuOmmk€HHOE W3MEpEeHUEe IJIMHBI OKPY>KHOCTHU, IJIOIIATU
KpyTa.

CummMmeTpus: LEHTpalabHas, oceBas M 3epkaibHas cuMmMmeTpun. [loctpoeHue
CUMMETPUYHBIX QUTYP.

Harnsansie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢purypax:
napajuienenunen, Ky0, mpusma, OUpaMmuia, KOHYC, LMJIMHIAp, IIap u cdepa.
N300pakeHne mpocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEpTOK MHOTOTPAHHHUKOB,
nuIMHApa U KoHyca. Co3gaHue Mojelield MPOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U JIP.).

[Tonsatue o0béMa; equHULIBI U3MEpeHuss 00bEMa. OOBEM MPSIMOYTOJIHLHOTO

mapaJuICICIINIICaa, KY6a

Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS Y4eOHOI0 Kypca

«MaTeMaTuKa»

S kiaace

Hucna v BEIYUCIIEHUS:

o NOHMMATh M TPABWIBHO YNOTPEOISITh TEPMHUHBI, CBS3aHHBIE C
HaTYpaJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMHU U JIECATUYHBIMU JAPOOSMU;

o CpaBHUBATh M YINOPSJAOYMBATH HATypaJbHbIC YHWCJA, CPABHUBATH B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, IECATUYHBIE IPOOU;

o COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YMCIOBOM) mpsIMOMl C
COOTBETCTBYIOIIMM €{ YHCIIOM U H300pakaTh HATypaJibHbIE YMCJIa TOYKAMHU Ha

KOOPJIMHATHOM (YMCIIOBOM) IPSIMOI;
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o BBITIOJTHATHh apu(METUUECKHUE JEHCTBUS C HATYPATbHBIMHA YUCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIIUX CITyYasiX;

o BBITIOJIHATH POBEPKY, MPUKHUJIKY PE3yIbTaTa BHIUYMCICHUMN;

o OKPYIJISITh HATypaJibHbIEC YUCIIA.

Pemenne TekcToBBIX 3a/1a4:

o peraTh TeKCTOBBIC 33/1a4l apU(PMETHIESCKIM CTIOCOOOM 1 C TIOMOIIIHIO
OpPraHNU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPUAHTOB,;

o pemath  3ajlayd, CcoJepkKallhe  3aBHUCHUMOCTH,  CBSI3BIBAIOIINE
BEJIUYUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTH;

o UCIIOJIb30BATh KPaTKUE 3aIMCH, CXEMBbI, TaOJIHIIbI, 0003HAYCHUS TPU
pEIICHNH 3a/1a9;

o MOJIB30BATHCS OCHOBHBIMH CIWHUIIAMH W3MEPCHHS: IICHBI, MaCCHI;
paccTosiHUSI, BPEMEHH, CKOPOCTH; BBIPaXKaTh OJIHA EJMHMIIBI BEJIUYHUHBI UYEpe3
TpyTHE;

o W3BJICKATh, aHAIM3UPOBATh, OIICHUBATh uHGOpMAIHIO,
MPEACTAaBICHHYI0O B TaOiuIlle, Ha CTOJOYATOM JMarpamMme, WHTEPHPETUPOBATH
MIPE/ICTAaBIICHHBIC TAHHBIC, MCTIOJIb30BaTh TAHHBIC TIPH PEIICHUH 3a71a4.

Harnsinnast reomerpus:

o MOJIB30BAThCS TEOMETPUYECCKUMHU  TMOHSATHUSAMH: TOYKa, TIpsMasd,
OTPE30K, JIyd, YT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT;

o MPUBOJUTH TPUMEPHl OOBEKTOB OKPYKAIOMIETO MHPA, UMEIOIINUX
dbopMy U3YUEHHBIX TEOMETPUUECKUX PUTYD;

o UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIUHA,
CTOpOHA; C MHOTOYTOJIbHMUKAMU: YTOJ, BEPIIMHA, CTOPOHA, AWArOHaib; C
OKPY>XHOCTBIO: paJnyC, AUAMETP, IIEHTD;

o M300pakaTh U3yUYEHHBIE TeOMETpUUECKUe (GUTYpPhl HAa HEIIMHOBAHHOMN
U KJIeTYaTOl Oymare ¢ TIOMOIIBIO IIUPKYJIS U JIMHCHKY;

o HaxXOJUTh JUIMHBI OTPE3KOB HEIMOCPEICTBCHHBIM HW3MEPCHHUEM C

IIOMOIIBIO JIMHEMKHU, CTPOUTh OTPE3KHU 3aJaHHOM JIMHBI; CTPOUTH OKPY>KHOCTH
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3aJIAaHHOTO PAJINYCa;

° MCIIOJIB30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa
JIJIS1 UX TIOCTPOEHUSI, BRIUUCIICHUS TUIOIAIU U IEPUMETPA;

° BBIYUCIISITH IEPUMETP U ILIOIIAIb KBaJIpaTa, IpsAMOYyTOoJIbHUKA, GUTYD,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHuclie (QUryp, m3o0pax€HHBIX Ha
KJIeT4aTon Oymare;

° MOJIb30BaThCs OCHOBHBIMH METPUUYECKUMU CIUMHUIIAMH H3MEPEHUS
JUTUHBI, TUIOIIA/U; BhIpaXKaTh OJHU €IUHUIIBI BEIMUYMHBI Yepe3 APYTrue;

° pacrio3HaBaTh INapajlesienumnes, Kyo, UCIoIb30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, peOpO rpaHb, U3MEPEHHUS; HAXOUTh U3MEPEHUS Mapaljieenumena, Kyoa;

° BBIYUCIIAITH 00BEM  KyOa, mapaienenunega MO  3aJaHHBIM
HU3MEPEHUSM, IMOJIb30BAThCS CAMHUIIAMHA U3MEPEHUs 00BEMA,

° pelIaTh HECTOKHBIE 3a/1aul Ha U3MEPEHUE TEOMETPUUECKUX BEJIMUYMH

B IIPAKTUYCCKUX CUTYyalUsX.

6 xiace

Yucna v BEIYUCIICHUA:

o 3HATh U IOHUMAaTh TEPMHHBI, CBA3aHHBIE C PA3JIMYHBIMHA BUIAMU YHCEIT
U crnoco0aMM MX 3aIlkCH, MEePEeXOJuTh (€CIU 3TO BO3MOXKHO) OT OAHOW (POpPMBI
3allMCH YHCla K IPYTroi;

o CpaBHUBAaTh M YIHOPSAIOYMBATH LIEJIbIE 4YHUCIa, OOBIKHOBEHHbBIE W
JEeCATUYHBIE IPOOH, CPABHUBATH YKCIIA OHOTO U Pa3HbIX 3HAKOB;

o BBIIIOJIHATB, ~ COYeTas  yCTHbIE W IHWCbMEHHbIE  IPUEMBI,
apudmernyeckue  ACHCTBUSL €  HATYpaIbHBIMH U LEJIBIMH  YHCIIAMH,
OOBIKHOBEHHBIMM M JECATUYHBIMH  JpOOSMU,  TOJOXKUTEIbHBIMU U
OTPULIATENBLHBIMU YUCIIAMU;

o BBIYMCIISATh 3HAYEHUS YACIIOBBIX BBIPAKEHUM, BBIIIOIHATD IPUKUIKY U
OLIEHKY pe3yJibTaTa BBIYUCICHUN; BBIIOIHATh NPEe0Opa30BaHUS UHCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUI;

° COOTHOCUTH TOUKY Ha KOOPAMHATHOMN IIPSAMOU C COOTBETCTBYIOIIUM €1
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YUCJIOM M HM300pakaTh 4YMClIa TOYKAMH HA KOOPAMHATHOW NPSIMOM, HAXOIUTh
MOZYJIb YHCIIA;

o COOTHOCUTh TOYKM B IMPSAMOYIOJbHOW CHCTEME KOOpPAMHAT C
KOOpJMHATAMH 3TOUN TOYUKH;

o OKpYIJIAITh  LIEJIbIE 4YUCJIa M JECATUYHBIE JpOoOM, HAXOAMTh
NPUOJIMKEHUS YHUCEIL.

YuciioBble 1 OyKBEHHBIE BHIPAKECHUS:

o NOHUMATh U YHOTPEOISATh TEPMUHBI, CBA3AHHBIE C 3AMMCHIO CTENEHU
YHclla, HAXOAWTh KBaJApaT M KyO 4YWCIa, BBIYMCIATH 3HAYCHHSI YHUCIIOBBIX
BBIPAKEHUH, COAECPIKAIINX CTEIICHH;

o IIOJIb30BAThCS NMPU3HAKAMH JEIUMOCTH, PACKIAJbIBaTh HATYypPAIbHBIC
YKCJIA HA ITPOCTHIE MHOKUTEIIN;

o M0JIb30BaThCSl MACIITaA0OM, COCTABIIATh MPONOPLUHU U OTHOIICHHUS,

o UCIIOJIB30BaTh OYKBBI JJIsi OOO3HAYEHUS YKCENl NpU 3alUCU
MaTEeMaTUYECKUX BBIPAXKEHHUM, COCTABIATh OyKBEHHBIE BBIpaXKEHUS U (HOPMYIIbI,
HaXOJUTh 3HAaY€HUsi OYKBEHHBIX BBIPAKECHUM, OCYLIECTBISAS HEOOXOIUMBbIE
HOJICTAHOBKH U NMpeoOpa3oBaHMs;

o HaxOJUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a1a4:

o pelmiaTh  MHOTOIIArOBHIC TEKCTOBBIC 3aJaud  apU(PMETUUYCCKHM
crrocooom;
o peliaTh 3aJa4d, CBA3aHHBIC C OTHOIICHHEM, ITPOIOPIHMOHAIBHOCTHIO

BEJIMYMH, MPOIIEHTAMU; PEIIaTh TP OCHOBHBIE 337]a4H Ha JPOOU U MPOLEHTHI;

o pemars  3aJadyd, COAEp)KAIIME  3aBUCHMOCTH,  CBSI3bIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BpPEMsI, pACCTOSIHUE, II€HAa, KOJWYECTBO, CTOMMOCTH;
MPOU3BOAUTENILHOCTh, BpeMs, 00beMa padoThl, HMCHOJB3Yys apudmeTHuecKue
JNEUCTBHS, OLIEHKY, [MPUKHIKY; I[OJb30BaThCAd  E€AUHULIAMU  M3MEpPEHUs
COOTBETCTBYIOIMX BEJIUYMH;

o COCTaBJISITh OYKBEHHBIE BHIPAXKEHHUS 10 YCIOBHUIO 3a/1a4H;

o W3BJIEKATh MH(POPMAITUIO, IPEACTABICHHYIO B Ta0JIUIIaX, HA TUHEUHOM,
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CTOJIOYATOM WM KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIE
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC ITPU PEIICHUU 33/1a4;

o NPEACTaBIATh HMH(POPMAIMIO C TIOMOUIBI0 TaONull, JUHEHHOW U
CTOJIOUATOM AUArpaMM.

Harnsinnas reomerpus:

o OPUBOAUTH MPUMEPHl OOBEKTOB OKPYKAIOUIETO0 MHpa, HUMEIOIINX
dbopMy H3yUYEHHBIX TEOMETPUYECKHUX IUIOCKUX M TPOCTPAHCTBEHHBIX QUTYD,
IPUMEPBI PABHBIX U CUMMETPUYHBIX (QUTYD;

o U300pakaTh C TIOMOILIBIO IUPKYJIS, JIMHEWKH, TPAHCIOPTHpa Ha
HEJIMHOBAHHOW U KJIeTYaTol OyMare u3y4eHHbIE TUIOCKUE TeOMETpUUecKue GUrypbl
U KOH(UTypallui, CHAMMETPUYHbBIC (DUTYPHI;

o MOJIb30BAThCS TE€OMETPUUYECKUMH TOHATUSIMHU: PABEHCTBO (QUTYP,
CUMMETPHSI; MCIOJIB30BATh TEPMHUHOJIOTHIO, CBS3aHHYI0 C CHMMETPHEN: OCh
CUMMETPUH, LICHTP CUMMETPHUH;

o HaXOJWTh BEJIMYMUHBI YIJIOB U3MEPEHUEM C MOMOUIBIO TPAHCIIOPTHUPA,
CTPOUTH YTJIbl 33IAHHOM BEJIMYHUHBI, ITOJIb30BATHCS MPH PEIICHUHN 3a]1a4 IPayCHON
MEpOU YIJIOB; pACIIO3HABATh HA UYEpPTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YIJIBL,

o BBIUUCIISITh  JUIMHY ~ JIOMAaHOW,  IIEPUMETP  MHOIOYTOJIbHUKA,
MOJIb30BAThCA €IMHULIAMU H3MEPEHUS [UIMHBI, BBIPAXaTb OJIHU €IUHHUILIBI
M3MEpPEHUS JJIMHBI Yepe3 APYrue;

o HaXOJWTb, UCIIOJIb3YS YEPTEKHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH J0 NMPSIMOM, JUIMHY ITyTH HA KBAAPATHOU CETKE;

o BBIYHCIIATH IUIONMIAb (DUTYp, COCTABICHHBIX M3 MPSMOYTOJBHHUKOB,
MCIIOJIb30BaTh pa30reHNe Ha MPSIMOYTOJIbHUKY, Ha paBHbIC (DUTYPHI, JOCTPAUBAHUE
JI0 IPSAMOYTOJIHUKA; T10JIb30BaThCSI OCHOBHBIMU €IMHULIAMU U3MEPEHUS IUIOIIAIH;
BBIPAYKATh OJHU €IUHULIBI U3MEPEHUS TUIOIAAN Yepe3 APYTue;

o pacmo3HaBaTh Ha MOJEIAX U H300paXEHUSX MUPaAMUIY, KOHYC,
UJINHAP, UCIOIh30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAaHHUE,

pa3BEPTKA;

32



o n300paxaTh Ha KJIET4aToi Oymare mpsAMOYTOJIbHBIN Mapaljieenumnes;

o BBIUMCIIATH 00BEM MPSAMOYTOJIBHOIO —Mapajienenunena, Kyoa,
[I0JIb30BAaThC OCHOBHBIMM €IMHUIAMH H3MEpEeHUs 00bEMa; BBIPAKATh OJHU
€MHUIIBI U3MEPEHHS 00bEMA Uepe3 Ipyrue;

o pemaTh HECJIOKHBIE 33]a41 Ha HAX0XKIEHNUE T€OMETPUYECKUX BEINYNH

B ITPAKTUYICCKUX CUTYaAllUAX.

CnennajibHble IpeAMeTHbIE Pe3yJIbTAThI:

o BIaJCHUE TMpaBWIAMHM 3allUCM  MareMarthyeckux Gopmyn U
CIIEIUAJIBHBIX 3HAKOB peibeHo-ToueyHoM cucteMsl JI. bpaiins;

o BJIAJICHUE MpPUEMaMU NpeoOpa30BaHUsd MAaTEMAaTUYECKUX BBIPAXKEHUUN
Ha OpaiJIeBCKOM MEXaHWYECKOM TIeYaTHON MaITUHKE;

o BJIAQ/ICHUE OCS3aTENbHBIM CHOCOOOM OO0CIEeOBaHUS U BOCIPUSATHUS
penbepHBIX N300pAKEHUI, TEOMETPUUYECKUX YepTexel, rpad)uKoB PyHKIUHN U Jp.;

o YMEHHE BBIIIOJIHATh TEOMETPUUECKHE ITOCTPOCHUS 1 YEPTEKU, CTPOUTD
rpadukd QyHKIUH Ha KOOPAMHATHOW TUIOCKOCTH C TIOMOUIBIO CHEIHMATbHBIX

YEPTEKHBIX HHCTPYMEHTOB.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYEBHOMY KYPCY «MATEMATHUKA»

5 kaace

(5 yacoB B Heea1o, Bcero 170 yacon)

Ha3Baunmue
pasaeJia
(Tembl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:kanne

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Harypanbnsie

qucilia W HYJb.

(43 4.)

Harypanbnoe uucno. Psn HatypanpHbix umcen. Yucno 0.
N300paxeHne HaTypalbHbIX YHMCEI TOYKAMH Ha KOOPAMHATHOM
(4MCTIOBOM) TIPSMOA.

[lo3unmonHas cucrema cuucienus. PuMmckas Hymepanus Kak
IpUMEp HEMO3UIMOHHOW CUCTEeMbl cuucieHud. Jlecsatuunas
CUCTEMA CUUCIICHUS.

CpaBHeHME HaTypalbHBIX YHUCEN, CPAaBHEHHE HATypaJbHBIX
ymcen ¢ HyJaéM. CriocoOsl cpaBHeHUs. OKpyIjieHUE HaTypajbHBIX
YHCell.

CrnoxeHue HaTypajJbHBIX YHCEN; CBOWCTBO HYJIS IpHU
ClIO)KeHUH. BplunmTaHue kak JeicTBHe, OOpaTHOE CIIO0XKEHUIO.
YMHOKEHHE HaTypaJlbHBIX YMCEN; CBOMCTBA HYJSI U €AUHHULBI IIPU
YMHOXXeHUH. J[lenenne kak jelcTBuUe, OOpaTHOE YMHOMXEHHIO.
KomnoneHThI AeiicTBHI, CBSA3b MEX 1y HUMHU. [IpoBepka pe3ynbTara
apupmeTnueckoro aeictBus. [lepemecTuTenbHOE M coueTaTeIbHOE
CBOICTBa (3aKOHBI) CJIO)KEHUS U YMHOKEHUS, pacIpe/leIUTEeIbHOE
CBOWCTBO (3aKOH) YMHOKEHHSI.

Ucnons3oBanne OykB it 0003HAUEHUS HEU3BECTHOTO
KOMITOHEHTA U 3alUCU CBOMCTB apU(PMETUUECKUX IEHCTBHA.

Jlenutenu M KpaTHbIE 4YMCIA, PA3/IOKEHHE HA MHOMKHUTEIH.
[Ipocteie u coctaBHble uncna. [IpusHaku nenumoctu Ha 2, 5, 10, 3,
9. JleneHnue ¢ OCTaTKOM.

CreneHp ¢ HaTypaJIbHBIM IOKa3aTeseM. 3allich YKCiia B BUJE
CYMMBI pa3psIHBIX ClIaraeMblX.

UYucnoBoe BblpaxkeHHE. BpluncieHne 3HAUYE€HUN YHMCIOBBIX

YUTaTh, CPABHUBATH U YIOPSIA0YMBATH HATypaIbHbIC YHCIIA;
M300pakaTh KOOPAMHATHYIO MPSMYI0, COOTHOCUTH TOUKY Ha)
KOOPAMHATHOH (YMCIIOBOM ) MPSIMOI C COOTBETCTBYIOIINM €]
YUCJIOM; H300pakaTh HaTypajbHbIE YHCIAa TOYKAMU Ha
KOOPAMHATHOH (YUCIIOBOI) MPSIMON, HAXOAUTh KOOPAMHATH]
TOYKHU;

UCCIIEJIOBATh CBOICTBa HaTypaibHOro psja, uucen 0 u 1
IIPU CIIOKEHUU U YMHOXKEHUU;

UCIIONIb30BaTh MPABUIIO OKPYTJICHUS HATYpPaTbHBIX YUCEIT;
BBITIOJTHATH apu(MeTHdecKue NeUCTBUS C HATypaTbHBIMU
YUCJIaMH, BBIYUCIISTh 3HAYEHUSI YUCIOBBIX BBIPAXKEHHI CO
CKOOKaMHt U 0e3 CKOOOK;

3aluChIBaTh MPOU3BEICHUE B BHJAE CTENEHU, YUTaTh
CTENEHU, HCIOJb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHHUE,
MIO0KA3aTelNb), BEIYUCIATH 3HAUCHUS CTETICHEH;

BBITIOJTHATh TPUKUIKY M OIEHKY 3HAUYeHHM YHCIOBBIX
BBIPAKEHUM, ITpeiaraTh U NPUMEHATh NPUEMBI IPOBEPKU
BBIYHCIICHHI,

WCIIONb30BATh NPU BBIUUCICHUAX TMEPEMECTUTENLHOE U
coueTaTeIbHOE CBOWMCTBA CJOXKEHHS W yMHOXKCHHS,
pacrpenenuTeabHoe CBOMCTBO YMHOXEHUS;
dhopmynupoBaTh W MPUMEHATH MpaBUiia MPeoOpa3OBaHUS
YUCJIOBBIX BbIpaKEHU I Ha OCHOBE CBOMCTB
apuMeTUYECKUX JEHCTBUM.

MMOHUMATh U MPABUIHHO YHIOTPEOISATh TEPMUHBI, CBSI3aHHBIC




BBIPAKECHMI; IOPAOK BBIIIOJIHEHUS AeCcTBUI. Mcnionb30Banue npu
BBIUMCJICHUSX IEPEMECTUTEIBHOTO M COYETATEIBbHOIO CBOWMCTB
(3aKOHOB) CIIO’KEHUS U YMHOXKEHHUS, paCIIPEIEIUTEIHHOIO CBOWCTBA
YMHOKEHHUS.

C HaTypaJbHBIMU YHCIIAMU;

UCCJIEJIOBaTh YHCIIOBBbIE 3aKOHOMEPHOCTH, BBIABUTaTh U
00OCHOBBIBATh THIIOTE3BI, (POPMYIUPOBATH 00OOIIECHHUS U
BBIBO/IBI 110 pe3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHUS;
(dbopMynHpOBaTh OMpPENCICHUS JENUTENsT W KPaTHOTO,
Ha3bIBaTh JEIUTENM M KpaTHbIE YHCJA; pPacrno3HaBaTh
MPOCThIE U COCTAaBHBIE 4YHCIA; (QOPMYIUPOBATH U
NPUMEHATh TpPU3HAKK JenuMmoctd Ha 2, 3, 5, 9, 10;
MPUMEHATh AITOPUTM PA3J0KEHUS YKCIIa Ha MPOCTHIE
MHO>KUTEJIH; HAXOJUTh OCTAaTKH OT JEJICHUS M HEIMOJIHOE
YacTHOE;

pacro3HaBaTh WCTUHHBIE M JIOKHBIE BBICKA3bIBAHHS O
HAaTypaJbHBIX  YHCJAX, MOPUBOAUTH  HPUMEPHl U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUA W OTPHUIIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYyPAJIbHBIX YHCEIT,
KOHCTPYHpPOBaTh  MaT€MaTHYECKHE MPEAJIOKEHUs C
MTOMOIIIBIO CBS30K «H», «HIIN», KECIH. .., TO...».

Hpobu. (79 4.)

[IpencraBnenne o 1podM Kak croco0e 3amuch  4acTh
BennuMHbI. OOBIKHOBEHHBIE ApoOu. [IpaBuiibHBIE U HETIPaBUIIbHBIE
npobu. CmemianHas IpoOb; MpeACTaBICHUE CMEIIAaHHOW IpoOu B
BUJIC HETPaBWJIBHOW JpOOM M BbIIEIECHUE LIEIOH YacTu 4ucia U3
HenpaBWIbHOM apobu. WM3o0paxkenue npobeil ToukamMu Ha
yrcnoBoil mpsiMoil. OcHOBHOe cBoicTBO Apobu. CokparieHue
npobeit. [IpuBenenue npodu Kk HOBOMY 3HaMeHartento. CpaBHEHUE
Ipobeii.

CrnoxxeHue W BblUMTaHUE JApoOed. YMHOXKEHHE U JeJICHHUE
npo0Oeit; B3auMHO-00paTHbIe Jpobu. HaxoxeHue yactu 1enoro u
LIEJIOTO TI0 €ro YacTH.

Hecatuunas 3anuck apoOeil. IlpeacraBnenue necsITUYHON
JIpoOu B BUJE OOBIKHOBEHHOU. M300pakeHne NECITHIHBIX TpoOei
TOYKaMH Ha YUCIOBOM mpsiMoil. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudpmernueckue JEHCTBUS C JECATUYHBIMU JAPOOSMHU.
OxpyriieHue JecaTUYHbIX ApoOei.

YUTATh U 3aITUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeJuiaratb, OOOCHOBBIBaTH M OOCYXKAAaTh CHOCOOBI
yHOpSAA0YMBaHUS 1po0ei;

HOHUMATh U MPABUIIBHO YIOTPEOIATh TEPMUHBI, CBA3aHHBIE
C OOBIKHOBEHHBIMHU U JIECSITHYHBIMH JIPOOSIMU;
MOJIEIUPOBaTh B Trpaduyeckod, NpeaMeTHo Qopme, ¢
MTOMOIIBIO0 KOMITBIOTEPA TIOHSATHS M CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JPOObIO;

n3o0paxaTb  OOBIKHOBEHHBbIE JpoOM  TOYKaAaMH  Ha
KOOPJMHATHOM MNpsIMOM; MCIIOJIb30BaTh KOOPMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS Ipo0ei;

(bopMyaMpOBaTh, 3aIIMCHIBATH C TIOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpOOH; UCTIOIB30BaTh OCHOBHOE
CBOMCTBO Jpo0u A1 COKpaleHus ApoOeit U MpUBeICHUS
JipoOY K HOBOMY 3HAMEHATEIIO;

IPEJCTABIISITh CMEIIAHHYIO IpO0b B BUJI€ HETIPABUILHOU U
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BBIICJISATH 1IEJIYIO YACTh YHCIIA U3 HEMPABWIBHOU IpOo0u;

BBIIOJIHATH apupMeTHYECKHE ENCTBUA c
OOBIKHOBEHHBIMU U JCCSITHYHBIMH JIPOOSIMU; TPUMEHSTH
CBOMCTBA apu(hMeTHUICCKUX NeUCTBUHI IS

palMOHAIN3ALNH BEIYUCIICHUN;

BBITMIOJHATH MPUKUJIKY U OLIEHKY pe3yJibTaTa BhIYUCICHUN;
npeasiaraTh U IPUMEHSTh PUEMBI TPOBEPKHU BBIUYUCICHUH;
MIPOBOAMTH MCCIIEOBAaHUSI CBOMCTB ApoOei, Onmupasch Ha
YUCJIOBBIE 3KCIEPUMEHTHl (B TOM YHCJIE C IOMOIIBIO
KOMITbIOTEPA);

pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBAHHUS O
Ipo0siX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHHIA;

pemath TEKCTOBbIE 3aJaud, cojepaliue JIpoOHBIE
JTaHHbIE, U 3a/1a4¥ Ha HAXO0X/IEHHUE YacTH LEJIO0T0 U LIEJI0ro
IO €r0 YaCTH; BBISBIIATH UX CXOACTBA U PA3IUYUS;
MOJIETTMPOBATh XO/JI pEIICHUS 3a/]Jaul C IOMOIIbIO PUCYHKa,
CXEMBbI, TAOJIUIIEL,

MPUBOJIUTH, pa30UpaTh, OLEHUBATH PA3IMYHBIC PEIICHUS,
3aMKCH pPeleHUi TeKCTOBbIX 33/1ay;

KPUTUYECKH  OIIEHUBATh  MOJYYEHHBIM  pe3ynbTar,
OCYIIECTBIISAITh CAaMOKOHTPOJIb, IIPOBEpsii OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOUTh OIIHOKH;
MIPEACTABIITEH JECATUYHYIO IPOOh B BUJIE OOBIKHOBEHHOM,
YUTAaTh W 3alUCBIBaTh, CPABHUBATH AECCSITUYHBIE APOOHU,
npeiaratb, OOOCHOBBIBaTH U  OOCYXJIaTh CHOCOOBI
VOOPSAOYMBAHUS  JECATHUHBIX JIpoOeil. m300paxkarh
JIeCATUYHBIE IPOOU TOYKaMU Ha KOOPJAUHATHON MIPSIMOIA;
BBISIBJISITH CXOJ/ICTBA U PA3JIMUUs MPABUIT apU(METHISCKIX
JNIEWCTBUM C HATypajJbHBIMH YHCIAMH M JACCATUYHBIMU
Ipo0sIMU, OOBSCHATH UX;

BBITIOJTHSITH OKPYTJICHHE JIECATUYHBIX JPOOEit;
OTepupoBaTh  APOOHBIMH  UYWUCIAMH B  PEATbHBIX
KU3HCHHBIX CUTYAIHsIX.
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Pemenune Pemenne TeKCTOBBIX 3a7ady apU(PMETHYECKHM CIOCOOOM. | ® pemarh TEKCTOBBIC 33Jaud apu(METHUYECKUM CIIOCOOOM,
TEKCTOBBIX Pemenne noruueckux 3anad. Pemenuwe 3amad mepebopoM Bcex UCIIOJb30BaTh  3aBUCHUMOCTH  MEXIY  BEIMYMHAMU
3a7ad4. (8 4.) BO3MOXHBIX BapuaHTOB. lcronp30BaHWE NOpU PELIEHUH 3a7a4 (ckopocTh, BpeMs, pacCTOsSHUE; I1I€HA, KOJHUYECTBO,
TaOJIMIl U CXEM. CTOMMOCTb U JIp): aHAJIU3UPOBaThb U OCMBICIUBATh TEKCT
Pemenue 3anay, comepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINE 3ajauu, nepeopMynupoBaTh  YCIIOBHE,  HW3BJEKaTb
BEJIMYMHBL: CKOpPOCTb, BpEMS, PAaCCTOSHME; LI€HA, KOJHUYECTBO, HEOOXO/IUMBbIE JIaHHbIC, YCTaHABIMBAaTh 3aBUCHUMOCTH
CTOMMOCTh. EIWHHIIBI U3MEpeHusi: Macchl, 00bEMa, IICHBI; MEXJy BEJIMYMHAMM, CTPOUTH JIOTUYECKYIO LIEMOYKY
paccTosiHus, BpeMEHH, CKOpocTH. CBA3b MEXIy €IUHHUIAMH pacCyXIcHHUI;
M3MEPEHUS KaX101 BEJINYMHBI. ® MOJIEIMPOBATh XOJ] PEILICHUS 331a4U C [IOMOILBIO PUCYHKA,
Penienue 0CHOBHBIX 3a/1a4 Ha IPOOH. CXEMBI, TAOJIULIBI;
[IpencraBinenre naHHBIX B BHJAE TaOJMl, CTOJOYATHIX | ® KPUTUYECKH  OLEHUBATb  IOJYYEHHBIM  pe3yJibTar,
Jyarpamm. OCYLIECTBJIATh  CAMOKOHTPOJIb, IIPOBEpsii OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUThH OIIHOKH;
® pelaTh 33Jayd C MOMOUIbIO Nepedopa BCeX BO3MOKHBIX
BapHaHTOB;
® II0JIb30BaThCSl OCHOBHBIMU €JMHHUIIAMHM U3MEPEHHUS: LICHBI,
MAacChl; pacCTOSIHUSI, BPEMEHHU, CKOPOCTH; BBIPAXKaTh OJIHU
€/IMHULIbI BEJIMYMHBI Yepe3 APYTHUE;
® U3BJIEKATh, AHAJIM3MPOBATH, OLEHHMBATh HH(POPMALHIO,
MpEJICTaBICHHYIO B Ta0yulle, Ha CTONOYAaTON AuarpaMme,
MHTEPIPETUPOBATH IIPEJICTaBICHHBIE JTaHHBIE,
MCII0JIb30BaTh JAHHBIE NIPU PEUICHUH 3a/1a4.
Harnsgnas Harnsgaelie npencraBienus o Gurypax Ha IJIOCKOCTU: TOYKA, | ® TIOJb30BAaThCS T'€OMETPUUECKHMHU IMOHSATHSMHU:  TOYKA,
reomerpus. (30 | mpsmas, OTpe30K, Jyd4, yroj, JIOMaHas, MHOIOYI'OJbHUK, npsiMasi, OTPE30K, JIy4, yroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb,
q.) OKPY’KHOCTB, KpyT. Yrou. [IpsMoH, oCTpbIi, TYNON U pa3BEPHYTHIN KpYT;

YTJIBIL.

JlnuHa oOTpe3ka, METPUYECKHE €IWHHLBI JUIuHBL. JlnHa
JIOMaHOM, IEPUMETP MHOTOyroyibHuKa. MI3MepeHne u mocrpoeHue
YIJIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsoaele mnpeacraBneHuss o (urypax Ha IUIOCKOCTH:
MHOTOYTOJIBHUK; MPSIMOYTOJIBHHUK, KBaJpaT; TPEYroJbHUK, O

paBeHCTBe Quryp. MIEpUMETPA;
N3o00paxenune ¢uryp, B TOM 4Yucie Ha KJIeT4aTol Oymare. | ® BBIUUCIATH epUMeETp u IJI0IAIb KBaJpara,
[TocTtpoeHue KOHpUrypauuidi U3 yacTel MpsiMOi, OKPY>KHOCTH Ha PSIMOYTOJIbHUKA, ¢uryp, COCTaBJICHHBIX u3

® JCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIJIAMH:
BEpIIMHA, CTOPOHA; C MHOTOYT'OJIbHUKAaMU: YToJl, BEPIINHA,
CTOpPOHA, MaroHajb, ¢ OKPYKHOCTBIO: paauycC, JUAMETP,
HEHT;

® 1ICIIOJIB30BATh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHHKA,
KBajpaTa A UX TOCTPOEHHUS, BBIYMCIEHHUS IUIOUIANAd U
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HEJIMHOBAaHHOW W KjeTrdaToid Oymare. lcmoiib30BaHHE CBOWCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHHMKA, KBaApaTa.

[Inomane IIPSIMOYTOJIBHUKA u MHOT'OYTI'OJIbHUKOB,
COCTAaBJICHHBIX U3 MpPSAMOYTOJILHUKOB, B TOM 4Hucie QUIYp,
n300pakEHHBIX Ha KieTdyaTo Oymare. EauHUIBI M3MepeHus
IUIOUIA/IH.

Harnsinaeie mpenctaBiieHust 0 MPOCTPAHCTBEHHBIX (PHUTypax:
OpSAMOYTOJbHBIM  mapajuienenunen, Ky0,  MHOTOTPaHHUKH.
N300pakeHre MpOCTEUIIMX MHOTOTPAaHHUKOB. Pa3BépTku kyba u
napamenenunena. Co3naHue Mojenel MHOTOTPAHHUKOB (U3
OyMaru, poBOJIOKH, IIJIACTUIIMHA U JP.).

OO0BEM IPSIMOYTOJIBHOTO Mapajuiesenunena, kyoa. Enunuiist
U3MepeHus 00bEMa.

MPSIMOYTOJILHUKOB, B TOM 4HCIIE (QUTYp, N300paKEHHBIX HA
KJIeT4aTou Oymare;
[I0JIb30BATbCS OCHOBHBIMM ~METPUUYECKHMHU €AMHULIAMU
U3MEpPEHUs JUIMHBI, IUIOLIAAM; BbIpaKaTh OAHU €IMHUIIB]
BEJIMYMHBI UEpe3 IPYTHE;
pacrio3HaBaTh  Hapajiesienunen, KyO, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb, W3MEPEHUS;
HAXOJUTh U3MEPEHUs Napajjienenunena, Kyoa;

BBIUUCIIATE 00BEM KyOa, Mapajuiesenurena mno 3aJaaHHbIM
U3MEPEHUsIM, IOJb30BATHCA  E€JUHMLAMHU  H3MEPEHUs
00BéMa;
pelaTh HeCJI0KHbIE 3314l Ha U3MEPEHHE T€OMETPHUECKUX
BEJIMYMH B IPAKTUUECKUX CUTYaIUX.

UCIIO0JIb30BaTh JIMHEHKY M TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISL TIOCTPOEHUSI U U3MEPEHUs: U3MEPATH JJIMHY OTpEe3Ka,
BEJINYMHY YTJa; CTPOUThH OTPE30K 3alaHHOM JUIMHBI, YTOI,
3aJlaHHOM BEJIMYMHBI; OTKJA/JbIBaTh LHUPKYJIEM paBHbIE
OTPE3KH, CTPOUTH OKPY>KHOCTb 33JaHHOTO pajuyca;
n300pakaTb KOH(UI'ypaluud TeoMeTpUdeckux ¢Guryp Ha
HEJIMHOBAHHOM U KiieT4yaToi Oymare (1l c1aboBUIAIINX);
npejyiarath, ONMCHIBATH W 00CYXXJaTb  CHOCOOBI,
AJIITOPUTMBI TOCTPOCHHUS;

pacrio3HaBaTb W U300pa’kaTb Ha HEJIWHOBAHHOM U
KJIET4aTol Oymare mpsiMOi, OCTPBbIH, TYIOH, pa3BEPHYTHIN
yrabl (A7 cnaboBUASIINX), (A7 CHENbIX 00yYaromuxcs
n300paXkaTh U3ydaeMble YIJibl B Ipubope AJis MuchbMa Io
Bpaiinio); cpaBHMBATH YIIIbI,

MOHMUMaThb W UCHOJb30BaTh MpPU pPELICHUH 33434y
3aBUCHUMOCTH MEXIY €IUHUIIAMH METPUYECKOH CHCTEMBI
Mep; 3HAKOMHUTHCSI C HEMETPUUYECKHUMH CHCTEMaMH Mep;
BBIPAXKaTh JJIMHY B Pa3JIMUHBIX €IMHNLIAX U3MEPEHUSI.
NPUBOJIUTH TpPUMEPHl OOBEKTOB pEalbHOTO  MHpA,
uMerIuX (HopMy MHOIOYTOJIbHUKA, MPSMOYTOJbHHKA,
KBaJlpaTa, TPEYroJbHUKA, OLIEHUBATh UX JIMHEHHbIE
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pasMepbl.  BBIYMCIATH:  NEPUMETP  TPEYTOJIbHUKA,
NPSIMOYTOJIBHUKA, MHOTOYTOJIbHUKA; TUTOIIA/Ib
NpSAMOYTOJIbHUKA, KBAJApaTa;

n300pakaTh ~ OCTPOYTOJbHBIC,  TPSAMOYTOJIbHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOHTH Ha HETMHOBAHHOM M KJIETYATOM Oymare KBaJpar u
NPSIMOYTOJBHUK C 33aJaHHBIMH JJIUHAMU CTOPOH (JUIs
c1a00BHAAIINX ), (715 CIETIBIX O0YYArOIIUXCSI H300paXKaTh
u3ydaemble Gurypsl B mpubope s mucbkMa o bpaiiiio).
UCCIIEIOBATh CBOMCTBA MPSIMOYTOJIbHHUKA, KBaJpaTa Iy TEM
HKCIIEPUMEHTA, HaOJroIeHN S, W3MEpEeHus,
MOJICIIMPOBAHMs; CpPaBHMBAaTh CBOWCTBA KBaJpara H
PSMOYTOJIbHHUKA

pacrio3HaBaTh HCTUHHBIE W JIOXKHBIC BBICKAa3bIBAHUS O
MHOTOYTOJIbHUKAX, MIPUBOJIUTH TIPUMEPBI u
KOHTPIPUMEPBI. HUCCIIEAOBaTh 3aBUCHMOCTH  IUIOINAIH
KBaJpaTa OT JUIMHBI €r0 CTOPOHBI;

BBIPA)XKaTh BEJIMYMHY IUIOIMAAM B PAa3JIMYHBIX CSIUHHIIAX
U3MEPCHUsI METPHUYECKOW CHCTEMBbI Mep, IMOHHMAaTh H
UCTIOB30BAaTh  3aBUCUMOCTH  MEXIYy METPHUECKUMH
€IMHULIAMU U3MEPEHHUS MO/,

3HaKOMHUTBCS C TpPUMEpaMU TPUMEHEHHs IUIOIAAN H
nepuMeTpa B MPAKTUUYECKUX CUTYAIUSIX. PelIaTh 3a/1a4u U3
peanbHON JKW3HH, TMpeiaratb M 00CYKAaTh pa3IUYHbIC
CrocoObl pelieHus 3a1ay.

IloBropenne u
00o0menue. (10

q.)

[ToBTOpEHNE OCHOBHBIX MOHSTUN U METOJIOB Kypca 5 Kiacca,
000011IeHE 3HAHU.

0000maTh W CUCTEeMATU3UPOBATh 3HAaHUSA IO KypCy|
MaTeMaTHKH 5 Kjracca;

BBIYMCIIATh ~ 3HAYEHUS  BBIPAXEHUH,  COJEpKallux
HaTypaJibHbIE YHCJIa, OOBIKHOBEHHBIE U JICCSITHYHBIC
JpoOH, BBHITIONHATE MpeoOpa30BaHUs YKCET,

BBIOMpPATh CIMOCOO CpaBHEHUS YHCEN, BBIYUCICHUMH,
MPUMEHSTh CBONCTBa apU(METHYECKHX ACUCTBUN IS
panMoOHANN3alMY BEIYMCIICHH;

Ocy11ecTBIISITh CAMOKOHTPOJIb BBINOJIHSIEMBIX ACHCTBUN U
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CaMOIIPOBEPKY pe3ysibTaTa BIUUCICHUM;

® pemarh 3aJaud M3 PEaTbHOM JKM3HH, IPUMECHSTH
MaAaTEMATUYCCKHUEC 3HAHUA IJIs1 peIHeHI/ISI 3a1a4 U3 ;[pyrI/Ix
y4eOHBIX IPEAMETOB;

® pemarh 3aJayd  PasHBIMH  CIIOCO0AMH, CpaBHHBATH
CIOCOOBI pEIIeHUs] 3aJadd, BHIOMPATh pPalHOHAIbHBIN
CI10c00.

6 Kiacce

(5 yacoB B Heneno, Becero 170 yacos)

Ha3Baunmue
pa3aena (TemMbl)
Kypca (4uciao
4acoB)

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4AKIIHNXCS

HarypanesHbie
gucha. (30 4.)

Apudmerndeckue IEHCTBHSI ¢ MHOTO3HAYHBIMHM HaTypPaJbHBIMU
yucnamMu.  YuCIOBbIE  BBIpAXEHUS,  INOPSIAOK  JICWCTBUH,
UCIOJIb30BaHUE CKOOOK. lcmonb3oBaHuMEe TMpU  BBIYMCIEHUSX
MIEPEMECTUTENBHOTO M COYETATEIbHOTO CBOWMCTB CIIOKEHHUS H
YMHOXKCHHS,  paCHpeNelIMTEIbHOIO  CBOMCTBA  YMHOXCHHUS.
OxpyrieHue HaTypalbHbBIX YHCEIL.

Jlenutenn W KpaTHbIE 4YMCIA; HAUOOJBIIMN OOMIMHA JenuTeNb |
HauMeHbllee ob1ee KpatHoe. J[eTMMOoCTbh CyMMBI U TPOU3BEICHUS.
Jlenenue ¢ 0OCTaTKOM.

° 3HaTb M [IOHUMaTb TEPMUHBI, CBS3aHHBIE C
pa3IMYHBIMM BHUJAMHU 4YHMCE U croco0aMu UX 3alllCH,
HepexoauTh (€cau 3TO BO3MOXHO) OT OJHOM (OpMBI 3amucu
4yucna K Ipyrou;

° CpaBHMBAaTb W  yHOpSAAOYMBATH  LEJbIE  YHUCIHA,
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, CpaBHUBATH YHUCIA
OJIHOTO U pa3HbIX 3HAKOB;

° BBINIOJIHATh, COYETasl YCTHHIE U MUChbMEHHbIE IPUEMBI,
apupMeTHyecKue JAEHCTBHS C HATypalbHbBIMU U LEJIbIMH
YylycllaMi, OOBIKHOBEHHBIMH M JIECATUYHBIMU JIpOOSIMH,
MOJIOKUTEIBbHBIMU U OTPULIATEIbHBIMU YHCIIAMU;

° BBIUNCIISATh ~ 3HAYEHHsS  YHUCIOBBIX  BBIPAXCHMIA,
BBINIOJIHATh TNPUKUIKY U OLEHKY pe3ysbTaTa BbIYMCIEHUM;
BBIMOJIHATE MPE0Opa30BaHUsl YHUCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB aprU(PMETHUECKUX JAECUCTBUM;

U COOTHOCHUTH TOYKY Ha KOOPJIMHAaTHOW TNPAMON ¢
COOTBETCTBYIOIIMM €M 4MCIIOM U M300pa)kaTh YKciia TOUKaMH
Ha KOOPAMHATHOM NMPsAMON, HAXOAUTh MOAYJIb YNCIIA;

° OKPYIJIATh Leble 4YMcia M JAECATUYHBbIE JpooH,
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HaXOJUTh MPUOJINKEHUS YUCET;

° BBINOIHATD apupMeTHyecKue JENCTBUSA c
MHOI'O3HAaYHBIMM  HAaTypaJbHBIMM  4YMCIIAMH, HAXOAUTh
3HA4YEeHHUs YUCIIOBBIX BBIPaKEHUH cO ckoOKkaMu u 0e3 CKOOOK;
BBIYUCIIATH 3HAYEHUS BBIPAKECHUM, COACPIKALUX CTEIICHU;

° UCIIOJIb30BAaTh IIPU BBIUUCIICHUAX IIEPEMECTUTEIBHOE U
COUYETAaTEIbHOE  CBOWCTBA  CIOKEHMS WM YMHOXKCHMS,
pacnpeleNnTeNbHOEe CBOMCTBO YMHOXKEHUS OTHOCUTEIBHO
CJIO’KEHHUSI, CBOMCTBA apu(METHUECKHIX JCHCTBHIA;

° MCCIIEIOBATh YMCIIOBBIE 3aKOHOMEPHOCTH, IIPOBOAUTH
YHCJIOBBIE JKCIEPHUMEHTHI, BBIIBUraThb U OOOCHOBBIBATH
TUIIOTE3bI;

] (GbopMyIHpOBaTh ONpPEeNeHHs ASTUTENS U KPaTHOTO,
HauOoJbIIero OOIIEro AEIUTENs] M HAaUMEHbLIEro OOLIero
KpPaTHOTO, IPOCTOr0 M COCTABHOI'O YHCEN; UCIOIb30BaTh 3TH
IIOHSATHS IIPY PEILICHNN 3aay;

° OPUMEHATH AJITOPUTMbl BBIUYKUCICHHUS HaMOOJBILErO
o0uiero JenuTeNnsi 1 HaUMEHBILIEro OOILIEro KpaTHOTO JBYX
4KCell, AITOPUTM Pa3JI0KEHHUS YUCIIA HA IIPOCTHIE MHOXKUTEIIH;

® HUCCICA0BATH CBOMCTBA JACIINMOCTHU CYMMBI n
IMPOU3BCACHUSA TUCCII;
® MMPHUBOAUTH MPHUMEPEI HUCECII C 3aJTaHHBIMHA CBOﬁCTB&MI/I,

pacro3HaBaTh BEpHBIC U HEBEPHBIE YTBEPKACHUS O CBOWCTBAX
YUCCII, OIIpOBEpraTb HEBCPHBLIC YTBCPKACHHA C IMOMOIIBIO
KOHTPIIPUMEPOB;

° KOHCTPYUPOBAaTh MaTEMATHUYECKUE TIPEUIOKCHHS C
MIOMOIIIBIO CBSI30K I, «UAJH», KECIH. .., TO...»;

® Pemate TekcTOBEIE 3aJa4ul, BKIIIOYUAKOLINC IIOHATUA
NEIUMOCTH, apu(PMETUYECKUM CIOCOOOM, HCMOIb30BaTh
repedop BCeX BO3MOKHBIX BAPUAHTOB;

L] NIpUBOAUTS, pa361/1paTL, OLICHUBATb Pa3JINYHbIC
peIICHUA, 3aIICU peIHeHI/II\/II TCKCTOBBIX 3a1a4,
® KpUTHYCCKU OLCHHUBATH HOHy‘{eHHLIf/'I pe3yiibTar,

HaxXoauTb OIHI/I6KI/I, OCYHICCTBJIATE CAMOKOHTPOJIb, IMPOBEPSA
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OTBCT Ha COOTBCTCTBHC YCJIOBUIO.

Hpo6wu. (78 4.)

OObIKHOBEHHas1 po0b, OCHOBHOE CBOICTBO ApoOH, COKpalleHHE
npobeii. CpaBHEHHE U yIIOpsIOYUBaHue IpooOeii. Pemenue 3aqad Ha
HaXOKJEHHWE YacTH OT LIEJOro M ILeJoro mo ero yactu. poOHoe
YHCIIO0 KaK pe3yibTar nenenus. [IpencraBienue necsiTHaHON 1poou
B BUJE OOBIKHOBEHHOM JpoOM M BO3MOYKHOCTb HpPEICTaBICHUS
OOBIKHOBEHHOH IpoOu B BUiE AecATHUHOW. [lecsaTuunbie apodu u
MeTpHuuecKas cucreMa mep. Apudmernueckue A1eHCTBHS U YUCIOBbIE
BBIPA)KEHUS ¢ OOBIKHOBEHHBIMH H JCCATUYHBIMU APOOSMHU.
OtHomenue. JleneHue B JaHHOM  OTHOWIeHMHM. Macmiral,
nponopuus. [Ipumenenue nponopuuil npyu penieHny 3a1ad.
[TonsstTue mnpoueHTa. BpluuciieHMe NPOLEHTA OT BEJIUYMHBI U
BEJIMUYMHBI 110 €€ IPOLEHTY. BhlpaxeHue MpoLeHTOB JeCATUYHBIMU
npobsmu. Pemenue 3amad Ha NpOLEHTHL. BrlpaskeHHe OTHOLICHMS
BEJIMYMH B IPOLIEHTAX.

[Tono>xuTenbHBIE U OTPULIATENBHBIE YHCTIA

ITonoxurensHple U oTpULATENbHbIE yncna. Llensie yncna. Moayib
qycia, TIEOMETPUYECKas  MHTEpIpeTanys  MOAYJsd  YHCia.
N3o0paxkeHne uymcen HAa KOOPAWHATHOM mpsAMon. YucioBwie
npomexxyTku. CpaBHeHue uucen. Apudmeruyeckue AEHCTBHS ¢
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIIAMHU.

[TpsimoyronbHas cuctemMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHartsl
TOYKHM Ha IJIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u
¢buryp Ha KOOpAMHATHOMN MIIOCKOCTH.

° CpaBHUBATh U YIOPSAOYMBATH JApOOW, BBIOUPATH
crnoco0 cpaBHEeHHS Apo0ei;
° IPEICTaBIATh  JECATHYHBIE  JIpoOM B BHIC

OOBIKHOBEHHBIX Ip00eii 1 OOBIKHOBEHHBIC B BUJIE ACCATUUHBIX,
WCIIOJIP30BaTh OKBUBAJICHTHBIC MPEJCTABICHUS JPOOHBIX
YUCEJl ITPU UX CPAaBHEHUU, IIPU BBIYUCIICHUSIX;

° HCII0Jb30BaTh JIECSITUYHbBIC Ipodu npu
peoOpa30BaHUN BEJTMYHH B METPUUYECKOH cCHCTEME Mep;

L] BBIIIOJIHATDH apI/I(l)MeTI/ILIGCKI/Ie ﬂeﬁCTBHH C
OOBIKHOBEHHBIMH U JACCATUYHBIMU I[pO6$IMI/I;

L] BBIYUCIATh 3HAYCHMHA BBIpa)KeHHﬁ, COACPIKAIUX
OOBIKHOBEHHEIC n JACCATHYHBIC IIp06I/I, BBIIIOJIHATDH

npeoOpa3oBaHus ApoOeH, BBHIOMPATh CIOCOO, NPUMEHSTH
CBOWCTBAa apu(PMETUUYSCKUX JCUCTBHUU ISl PaIlHOHATH3AINH
BBIYNCJICHUH;

° COCTaBJATh OTHOLIEHUS U NPONOPLHH, HAXOAUTH
OTHONICHHWE BEJIWYUH, JCIUTh BEIUYMHY B JIAaHHOM
OTHOIIIEHUU;

° Haxonuth s3KcnepuMEHTaNbHBIM IMYTEM OTHOILIEHUE
JUIMHBI OKPY>KHOCTH K €€ JTUaMeTpy;

° UHTEPIPETUPOBATH MACIITA0 KaK OTHOIICHNE BETNYHH,
HaxXOJUTh MaciiTad IulaHa, KapThl U BBIYMCIATH PACCTOSHUS,
UCTIONB3Ysl MaclTao;

° OOBSACHSATH, YTO TAKOE IIPOLIEHT, YIIOTPEOISITH 000POTHI
pEUN CO CIOBOM IIPOLIEHT»;

° BBIPXKaTh MPOLIEHTHI B IpO0SX U JpoOU B MPOILIEHTAX,
OTHOILLEHHUE JBYX BEJINYMH B MIPOLICHTAX;

° BBIUUCIATH MPOLEHT OT YHUCJIa M YHUCIO IO €ro
MPOLIEHTY. OKPYTIATh JpOOM U TPOIEHTHI, HAXOIUTh
MPUOIHKEHUS YU CelT;

° pemiarh 3aJa4u Ha YacTH, MPOIEHTHI, MPOMOPINH, Ha
HaxO0KJIeHHUEe IpoOu (MIPOIIEHTA) OT BETUYNHBI M BEJTMYUHBI 110
e€ 1pobu (mporeHTy), Apodu (polIeHTa), KOTOPBIA COCTaBIISIET
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OJIHA BEJIMYMHA OT IPYyTOW;

® IMPUBOJUTL IIPUMECPBI HCIIOJIB30BAHUA B peanLHoﬁ
JKU3HH MOJIOKHUTCIBHBIX U OTPUIATCIIBHBIX YUCCII;
® I/1306pa)KaTB OejIbI€  4YHCja, IIOJOXKUTCIIBHBIE H

OTPUUATEIbHBIE YHUCJIA TOYKAMHM Ha YHUCJIOBOM NPSAMOMH,
MCIIOJIb30BaTh YHMCIOBYIO MPSIMYIO JIJI1 CPAaBHEHUSI YHUCEIT,;

° IIPUMEHATH [IPaBWJIa CPAaBHEHUsA, YIOPAI0YMBATH
LeJIble YUCIIa; HAXOAUTh MOYJIb YNCIIa,;
° (bopmynHrpoBaTh IpaBuia BBIYKCIICHUS c

MOJIOKUTEIBHBIMU U OTPHUIATENBHBIMH YUCJIAMU, HAXOIUTh
3HAQYEHHS YUCIIOBBIX BBIPAKEHUH, COACpPKAIIUX ICHCTBUSA C
MOJIOKUTEIBHBIMU M OTPULIATEIHbHBIMU YHCIAMU;

° NPUMEHSATH CBOWCTBA CIIOKEHUS M YMHOXKCHHS IS
npeoOpazoBaHus CyMM U ITPOU3BEICHUN;

° NpPUBOANTH, pa30UpaTh, OIEHUBATh  PA3ITHUYHBIC
pelleHus1, 3aMUCH PEIIeHUI TEKCTOBBIX 3aa4;

° U3BJICKaTh HH(OpMANKMI0O W3 TaOJMI] W JUarpamw,
UHTEPIPETUPOBATh  TaOMWYHBICE  JAaHHBIC,  OINPEACIATH
HauOoJIbIlIee U HAMMEHbIIEe U3 MPECTABICHHBIX JAHHBIX;

° OOBSACHITH " WJUTFOCTPUPOBATH TIOHSITHE
OpPSIMOYTOJIBHOW ~ CHUCTEMbl  KOOpAMHAT Ha  IUIOCKOCTH,
WCIIOIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPJIWHATHOMN
IUIOCKOCTH TOYKM M (DUTYpHI TO 3aJaHHBIM KOOpPJWHATaM,
HaxO0JIUTh KOOPAMHATHI TOUEK.

bykBeHHbIE
BbIpakeHUs. (6 4.)

[Ipumenenue OyKB Ui 3allUCH MAaTEMaTHYECKUX BBIPAKEHUH U
npeioxkeHuil. CoiicTBa apupmMeTHueckux aedcTBUid. bykBeHHBIe
BBIDAKEHHUSI M 4YHUCIIOBBIE IIOJCTAaHOBKM. DyKBEHHBIE paBEHCTBa,
HaXOXXJEHWE HEU3BECTHOI0 KoMMOHeHTa. Popmyinbl; (HOpMyJibl
nepuMerpa Y IUIOHIAJM TPSIMOYToJIbHHMKA, KBajapara, oO0bEMa
napajenenunena u Kkyoa.

° WCTIONB30BaTh OYKBBI NI O0O3HAYECHHS YHCEIN, MPHU
3aIMCcH MaTE€MaTUYeCKUX  YTBEPKIACHUI, COCTaBJIATH
OYKBEHHBIE BBIPAKEHUS 110 YCIIOBUIO 331a4H;

° MICCIIEZIOBATH HECIIOXKHBIE YMCIIOBBIE 3aKOHOMEPHOCTH,
WCIOJIb30BaTh OYKBBI JUI UX 3aIHCH;

° BBIUMCIIATE  YHMCJIOBOE  3HaueHHE  OyKBEHHOTO
BBIPKEHUS MPU 3aJaHHBIX 3HAUEHUAX OYKB;

° 3aMuChIBaTh  (POPMYINIBI: TEpUMeTpa U IUIOLIAAU

OpsAMOYTOJIbHHUKA, KBajapaTa, TJIHWHBI OKPYXXHOCTH, IIJIOIIAaAN
Kpyra, BBIIOJHATL BBIYUCJICHUA 110 STUM (bopMynaM;
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° COCTaBIATh (HOPMYJIBI, BBIPAXKAIOIINE 3aBUCUMOCTHU
MEXJY BEIWYMHAMH: CKOPOCTh, BpPEMS, PACCTOSTHHUE; IICHA,
KOJIMYECTBO, CTOUMOCTb; MMPOU3BOIUTEIBLHOCTD, BPEMsI, 00BEM
paboTHI; BBITIOJIHATH BBIYUCICHUS 110 ATHM (OpMYyIIiaMm;

° HaXOJUTh HEU3BECTHBIN KOMIIOHEHT apU(METUIECKOTO
IEUCTBUSL.
Pemenue Pemenune TekcToBBIX 3a/ad apupMeTuIeckuM crocobom. Pemienue | @ peuiaTth MHOTOLIIArOBbIE TEKCTOBBIE 3a7a4u
TEKCTOBBIX 3aJad. | JOTHYECKHX 3anad. PemeHue 3amau mepeOOpoM BCeX BO3MOXKHBIX | apU(PMETHUECKUM CIIOCOOOM;
(8 4.) BApUAHTOB. ° pemiath  3aa4M, CBSI3aHHBIE C  OTHOILCHUEM,
Pemenne 3agad, coaep)kalux 3aBUCUMOCTH, CBS3BIBAIOLIUX | IPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; PELIaTh TPU
BEJIMYUHBI: CKOPOCTh, BPEMs, PACCTOSHUE, I1I€HA, KOJUYECTBO, | OCHOBHBIC 33/1aUl Ha APOOU U MPOIEHTHI;
CTOUMOCTb; MPOU3BOAUTEIHHOCTD, BpeMsi, 00bEM paboThl. Enqunuims! | @ pemiatb ~ 3aga4yM,  COJEpXKAlllue  3aBUCHUMOCTH,
MU3MEPEHHS: MACChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHH, CKOPOCTH. | CBSI3bIBAIOIIME BEIMYHMHBI: CKOPOCTb, BPEMS, paCCTOSHUE,
CBsi3b MEXly €AMHULAMU U3MEPEHUS KaXA0U BEJIMYUHBI. LI€HA, KOJMYECTBO, CTOUMOCTD; MPOU3BOJUTEILHOCTb, BPEMS,
Pemenue 3ana4, CBSI3aHHBIX C OTHOIICHUEM, IPOTIOPIIMOHATBHOCTBIO | 00bEMa pabOThI, HUCHONB3Yys apuPMETHUYCCKHE JCHCTBUS,
BEJIMYMH, MPOILIEHTAMHU; pPElICHHEe OCHOBHBIX 3aJady Ha APOOU U | OLIEHKY, NPUKUIKY; IOJH30BATHCS EAMHHUIIAMU H3MEPEHHS
MIPOLICHTHI. COOTBETCTBYIOIINX BEJINYUH;
OueHka W TpPUKUIKA, OKpyrieHue pe3ynbrara. CocTaBieHHE | ® COCTaBIATh OYKBEHHBIE BBIPAKEHHUS I10 YCIOBHUIO
OYKBEHHBIX BBIPAKEHUM MO YCIOBHUIO 3aa4H. 3a/1a4y;
[IpencraBieHre JaHHBIX C TIOMOIIbIO TaOMUII M JAUArpaMM. | @ U3BIEKaTh  WHGOPMAILMIO,  MPEJICTaBICHHYIO B
Cron0yarble AUarpaMMbl: YT€HHUE U TOCTpoeHHE. UTeHre KpyTroBbIX | TaOMUIAaX, Ha JIMHEHHOM, CToa0uYaTo WM KpyroBoOil
JUarpaMm. auarpaMMmax, MUHTEpIpPETUPOBATh MPE/ICTABICHHBIE AaHHBIE;
WCIIOIb30BATh JIAHHBIE TIPU PEIICHUU 3a]1a4;
° IPECTaBISITh HHPOPMAIUIO C TIOMOIIBIO TabmuIl (A5
CJIETIBIX Y CTTA0OBUISIINX ), TMHEHHOM U CTOIOYATON TUarpaMm
(nmst cnaGoBUISAIINX).
Harmsanas Harnsgneie mpencrtaBieHuss o ¢urypax Ha TUIOCKOCTH: TOYKaA, | @ pacro3HaBaTh Ha 4YepTeXkax, pPHUCYHKaX Ciydau
reometpus. (38 | mpsimasi, OTpe30K, Jy4, Yroji, JIOMaHas, MHOTOYTOJbHUK, | B3AUMHOIO PACIIONOKEHHS IBYX MPSIMBIX;
9.) YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTH, KPYT. ° n300pakaTh C MOMOIMIBIO YEPTEKHBIX HUHCTPYMEHTOB
B3aumHoe pacmonokeHWe ABYX ~OpsIMBIX Ha  ITUIOCKOCTH, | HA HETMHOBAHHOM M KIIETYATON OyMmare JBe MepeceKaronuecs

napajuleJibHble MpsiMble, MEepIEeHAUKYJIISpHbIE MpsMble. V3mepenue
paccTOSTHUM: MEXy IBYMs TOUYKAMM, OT TOUKH J0 IPSIMOM; JJIMHA
MapIipyTa Ha KBaJpaTHOU CETKe.

M3MepeHne 1 NOCTPOEHHUE YIJIOB C OMOIIBIO TpaHcnopTupa. Buabl

NpsIMbIE, JBE NapaJUIENbHBIE NPSIMbIE, CTPOUTH NPIMYIO,
NEPIEeHAUKYISIPHYI0 JTaHHOW (ans  cnaboBUAAIINX), (A7
CJIETIBIX 00YYAIOIINXCS BBIOJHATE TOCTPOEHHE B TpHOOpeE JIst
nuceMa 1o bpaiino);
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TPEYTOJIBHUKOB: OCTPOYIOJIbHBIM, IIPSIMOYTOJIBHBIM, TYIIOYTOJIbHBIH;
pPaBHOOEPEHHBIN, PABHOCTOPOHHUNA. UeThIpEXYroJbHUK, IPUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpsAMOYronpHUK, KBajapaT: MCIOJIb30BAHUE
CBOICTB CTOPOH, YIJIOB, JIMaroHajeu. N3obpaxkenue
reoMeTpuueckux  (Guryp Ha  HEJIMHOBaHHOM  Oymare ¢
WCIIOJIb30BaHUEM LUPKYJIA, JUHEHKH, YTrOJIBHHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha KieT4aTOl Oymare.

[Tepumerp mHoroyronabHuka. [Tonstue miuomanu GUrypsl; eAMHULBI
u3Mepenus wiomanu. [Ipubnmxénnoe n3mepenue mwiomaan Guryp,
B TOM 4HWClIEe Ha KBajapaTHOH ceTke. [IpuOnmkéHHoe H3MepeHue
JUIMHBI OKPY>KHOCTH, IUIOIIA I KpyTa.

CuMMeTpus: LEHTpallbHasg, OcCeBas U 3€pPKaJbHas CUMMETPHUHU.
[TocTpoerne cUMMETPUYHBIX (UTYD.

Harnsinnele mnpejacTaBieHuss O IMPOCTPAHCTBEHHBIX — (UIypax:
napajuienenunes, Kyo, npusma, nupaMmuja, KOHyC, UIMHJID, Wap 1
chepa. M3zoOpaxkeHue npocTpaHcTBeHHbIX ¢uryp. Ilpumepst
pa3BEPTOK MHOTOTPAaHHUKOB, IWIMHApa M KoHyca. Co3jnaHue
MOJIeNiell TPOCTPAaHCTBEHHBIX (Guryp (3 Oymarw, IPOBOJIOKH,
IUTaCTHIIMHA U JP.).

[TonssTue 00BEMA; €IUMHULBI  U3MEPEHUS
OPSMOYTOJIBHOTO Mapajuienenunena, Kkyoa.

o0péma. OOBéM

° MIPUBOIHTH MIPUMEPBI napajuIeTbHOCTH u
NEePIEHINKYJIIPHOCTH MPSIMBIX B TIPOCTPAHCTBE;

° pacro3HaBaTh B MHOTOYTOJIEHUKAX
NEePIEHINKYIISIPHBIC U TTApaJIJIeIIbHBIC CTOPOHBI;

° M300pakaTh MHOTOYTOJBHUKH C TapaljIeIbHBIMH,
NePIEHINKYJIIPHBIMU CTOPOHAMU;

° HaXOJUTh PACCTOSHUE MEXIYy JBYMS TOYKaMH, OT
TOYKHU J0 TPSMOM, JJIMHY TyTH Ha KBAJIPAaTHOW CETKE, B TOM
YHCIIe UCTIONB3YS IUPPOBLIE PECYPCHI;

° n300pakaTh Ha HEJIMHOBAHHOM M KJIETYaToi Oymare
(mma  cnmaGoBUIAIIMX), C HCIOJIB30BAHHEM  YEPTEKHBIX
UHCTPYMEHTOB YETHIPEXYTOJILHUKH C 32JJAaHHBIMHU CBOWCTBAMH:

C  TapayieNIbHBIMH,  TNEPIEHINKYJSPHBIMH,  PaBHBIMH
CTOpPOHAMH, NPSAMBIMH yIJIaMH M Jp., PaBHOOEIPEHHBIH
TPEYTOJIbHUK;

° npeangaratb M OOCYKAaTh CIHOCOOBI, alTOPUTMEI
HIOCTPOCHUS;

° WICCIIEZI0BAaTh, UCIONB3Ys AKCIIEPUMEHT, HaONI0eHNE,
MOJICJIMPOBAaHHE, CBOWMCTBA IPSIMOYTOJIbHHKA, KBaJpara,
pa3buBaTh Ha TPEYTOJbHUKH;

° 00OCHOBBIBATb, OIpoBEpraTh C MIOMOIIBIO

KOHTPIIPUMEPOB YTBEPKJIACHHUS O NMPSMOYTOJIBHUKE, KBAIpaTe,
pacro3HaBaTh BEPHBIC U HEBEPHBIC YTBEPKACHUS;

° HU3MEPSTh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YTJIbL,
B TOM 4YHUCJI€ B MHOIOYIOJIbHUKE, CpaBHMBATb YIJIbI;
pacro3HaBaTh OCTpBIE, IPSIMBIE, TYIIBIE, Pa3BEPHYTHIE YIJIbL;

° pacro3HaBarh, n300paxkaThb OCTpPOYTOJIbHBIH,
MIPSIMOYTOJIbHBIN, TYIOYTOJIBHBIM, paBHOOEPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKU;

° BBIYMCIISITH TNEPUMETP MHOTOYTOJIBHUKA, ILUIOIIA/b

MHOTOYTOJIbHUKAa pa30MeHHeM Ha TNPSIMOYTOJbHUKH, Ha
paBHBIE (PUTYPBI, HCTIOJb30BaTh METPUUYECKUE CIHMHUIIBI
W3MEPEHHUS JUIMHBI U IUIOLIAIH;

° WCTIOIB30BaTh MPHOMMKEHHOE W3MEpEeHHe JUIMH |
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UIoIazeH, NpuOIMKEHHOE U3MEPEHUE JUIMHBI OKPY>KHOCTH,
IUIOIIA/IA KPYTa;

° pacro3HaBaTh Ha 4YepTekax U  HM300paXKECHHUSX,
n300pakarb OT pyKH (I CIA0OBUASIIMX), CTPOUTHh C
MOMOIIbI0O MHCTPYMEHTOB urypy (OTpe3oK, JIOMaHyIo,
TPEYTroJbHUK, MPSIMOYTOIbHHUK, OKPY>KHOCTD), CHMMETPUYHYIO
JTAHHOW OTHOCHUTEJIBHO NPSIMOM, TOUKH;

° IPUBOJIUTH MPUMEPHl OOBEKTOB OKPYKAIOIIET0 MUPA,
UMerImuX (GopMy H3YYEHHBIX T€OMETPUYECKHX IUIOCKHX H
IPOCTPaHCTBEHHBIX Guryp. HaxoauTs npumepsl CHMMETPHH B
OKpY’KaloIeM MHUpE. MOJEIUpOBaTh U3 Oymaru JBe (QUrypsl,
CUMMETpPUYHBIE OTHOCUTEIBHO MPSMOM; KOHCTPYHPOBAThH
TE€OMETPUYECKHE  KOH(MUTYpAaLUH, HCHOIB3Ys  CBOWMCTBO
CUMMETPHUH, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB;

° UCCIIEJIOBATh CBOMCTBA M3YYEHHBIX (DUTYp, CBSI3aHHbBIE
C CHMMETpHEH, HCHOIb3ysl OSKCIEPUMEHT, HaOII0eHHE,
MO/JIETIMPOBAHHUE;

° 000CHOBBIBATb, OIpoBEpraTh C IIOMOUIBIO
KOHTPIIPUMEPOB YTBEPHKICHUS O CHMMETpUH (pUryp;

° pacrno3HaBaThb Ha 4YepTekax, PHUCYHKax, OIUCHIBAThH
nupamuay, NpusMy, DUIHMHIP, KOHYC, 1ap, U300paxkaTh UX OT
pyku (st caa®oBUASIIMX), MOJEIMpPOBaTH M3 Oymaru,
IUTaCTUIIMHA, IPOBOJIOKH U JIp.;

° MPUBOANTE MPUMEPHI 00BEKTOB OKPYKAFOIIETO MUpA,
UMeIUX (POPMbI HA3BaHHBIX TEII;

° HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIWMHA, pedpo,
rpaHb, OCHOBaHME, BBICOTA, paJINyC U IUAMETP, pa3BEPTKA;

° u3y4aTb, HCHOJb3ysl OSKCIEPUMEHT, HaAOIIOJCHHE,
U3MEpEHUE, MOACINPOBAHNE, B TOM YHCIIE KOMIBIOTEPHOE, U
OIMCHIBATh CBOIMCTBAa HA3BAaHHBIX TEJ, BBIABISATH CXOJCTBA U
pa3nuums: MEXIY MUPAMUION U IPU3MOIL; MEXAY LMIUHIPOM,
KOHYCOM U ILIapoM;

° pacrio3HaBaTh pa3BEPTKH MapajuleNenunesna, Kyoa,
MPHU3MBI, THPAMHJIBI, KOHYCa, IWIMHAPA; KOHCTPYHPOBAThH
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JaHHBIC TCJIa U3 pa33épT0K, co31aBaTb UX MOJICIIN,

° CO371aBaTh MOJEIH TPOCTPAHCTBEHHBIX GUryp (U3
Oymaru, MpOBOJIOKH, IJTACTHIIMHA H JIp.);

° U3MEPSTh Ha MOJIEIISIX: [UIMHBI pEOEp MHOTOTPaHHUKOB,
IMaMeTp 1I1apa;

° BBIBOIUTH  QopMyny o00BbEMa  HPSIMOYTOJIHHOTO
napaJuleenuesa;

° BBIYHUCIATE 1O (GopMysaM: 00BEM HPAMOYTOIBHOTO

napajuiesienumnena, Kyoa; UCIoIb30BaTh SIUHUIBI U3MEPCHHUS
00bEMa; BBIUUCIATH OOBEMBI TEl, COCTABICHHBIX U3 KYyOOB,
napajuieJIenune0B; peiaTh 3a/1a4u C pealbHBIMU JaHHBIMH.

IToBTOpEHUE
o0o01eHue.

9.)

u
(10

[ToBTOpEHHE OCHOBHBIX MOHATHIH M METOIOB KypCOB 5 M 6 KJIacCOB,
000011IEHHE U CUCTEMATU3ALMS 3HAHUHA.

° 00001IaTh M CHCTEMATU3MPOBATh 3HAHUSA TI0 KYpCY
MaTEeMAaTHKU 5 1 6 KJIacCOoB;
° BBIUMCIISITh 3HAYCHHUS  BBIPAXKCHHUH, COJCpIKAIIMX

HaTypaJIbHBIC YHCJIa, OOBIKHOBEHHBIC W JCCATHUYHBIC TPOOH,
BBITMOJIHATH MPE0OPA30BAHUS YHCEN U BBIPAKCHHI;

° BBIOMpPATh CMOCOO CpaBHEHUs YMCEJ, BBIYUCICHUH,
OPUMEHATh CBOWCTBA apu(PMETUUECKUX JACUCTBHMA U
palMOHAIN3alNU BEIYUCIICHUN;

] OCYLIECTBIIATh CaMOKOHTPOJIb BBITIOJIHAEMBIX
JIEHCTBAN U CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN;
° pemiarb 3aJa4d M3 PEaNbHOM JKU3HU, IPUMEHSATh

MaTeMaTHUYeCKUe 3HAHUS [UIsl pELIeHUs 3ajad U3 JApPYTux
yueOHBIX IPEMETOB;

° pemars 3aJayd  pa3HbIMM CIOcO0aMH, CpaBHUBATh
crnocoObl pelIeHus 3aa4i, BBIOUPATh PALlMOHAIBHBIN croco0.
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INIPUMEPHAS PABOYAS ITPOT'PAMMA 110 YYEBHOMY KYPCY
«AJITEBPA»

Copep:xanue yue0HOro Kypca «Ajaredopa»
7 kJiacc

Ymncia v BIYMCJIEHHS.

PanmonanbHbie ynca.

JpoOu OOBIKHOBEHHBIC W ACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aIKCH
npobeit k gapyroi. IloHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOPSAIOYMBAHUE  pAlMOHANBHBIX  uuceld. Apudmernueckue JeHCTBUS C
palMOHAIbHBIMU 4YKClIaMU. PellieHune 3aiad U3 peajbHOM MPAKTUKU Ha YacTH,
HaJIpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpeleieHue, NpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIPEJEICHHUS, 3aITUCh OOIBIINX YHCEIL.

[Ipo1ieHTHl, 3aUCh MIPOLIEHTOB B BUJIE IPOOU U IPOOU B BHUJIE€ IPOIIEHTOB. Tpu
OCHOBHBIE 33J1a4d Ha MPOIIEHTHI, PEIICHNUE 3a]]a4 U3 PEaTbHON MPAKTUKU.

[IpuMmeHeHne TPU3HAKOB JEIUMOCTH, pPAa30KEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCET.

PeanbHbie  3aBucMMOCTM, B TOM 4HCle TpsiMas W oOpaTHas
MPOTOPLUOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUsI.

[IepemeHHbBIE, YMCITOBOE 3HAUCHUE BBIPAKEHUS C IIEpEMEHHOM. JlomycTuMeble
3Ha4YEeHUS NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE
dbopmynsl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIE BBIPDOKEHHS, TMpaBWIa MPeoOpa3oBaHUs CyMM U
MIPOU3BEACHUH, ITPaBUJIa PACKPBITHS CKOOOK M TIPUBEICHUSI TTOJTOOHBIX ClIaraeMbiX.
CBoiicTBa CTENEHU C HATyPAIbHBIM MOKa3aTEJIeM.

Onnowiensl 1 MHOTOWIEHBI. CTeneHb MHOrOwIeHa. ClioxkeHne, BBIYUTaHUE,

YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUS: KBaApaT CyMMBI



Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOTO4ICHOB Ha
MHOHUTEIIN.

YpaBHeHus.

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeiHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pEUICHUE JINHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a/1auu. PernieHre TeKCTOBBIX 33/1a4 C OMOIIbIO YPABHEHUH.

Koopaunars! u rpapuxkn. OyHKIIUH.

KoopanHara Touku Ha mnpsamol. PaccrossHue Mexay IByMS TOYKAMMU
KOOPANUHATHOM ITPSAMOM.

[IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. Abcuucca u opanHara
TOYKHM Ha KOOPJIMHATHOM miockocTu. [Ipumepsl rpadmkoB, 3aaaHHbIX (HOPMYyITIaMU.
Yrenue rpadukoB peasibHbIX 3aBUcUMoOcTel. [lonstre pynkuuu. I'papuk pyHkuuu.
CpoiictBa ¢yskuui. JluneitHas ¢ynkuus, e€ rpaduk. [padux dyskHH

y=|x|..I'paduueckoe perenne TMHEHHBIX ypaBHCHHIA.

8 kiace

YucJia 1 BIYUCJIEHHUS.

KBagpatueiii kopeHb u3 uwucna. llonstre 00 uppalnuoHAIHLHOM YHCIE.
Jecatruunblie TPUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBONCTBA apuMETHIECKUX
KBaJpaTHBIX KOPHEH W UX MPUMEHEHHE K MPe0Opa30BaHMIO YHNCIOBBIX BhIPAKCHUN
1 BBIYMCJICHUSIM.

JlericTBUTENBHBIC YHCIIA.

ParmonanpHbIe YKciia, UppallioOHaIbHBIC YUCTIA, KOHCUYHbIE U OSCKOHEUHBIC
JeCATUYHbIC ApoOu. MHOXECTBO JEeHCTBUTEIBHBIX YUCEN; IeUCTBUTEIbHbIC YHCIIa
KaKk OCCKOHEUHBIC JACCATUYHBIE ApOOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHC
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMO.

CpaBHeHHE JCHCTBUTENIBHBIX YHCEN, apuU(PMETUUECKHUE JCUCTBUS C

I[eﬁCTBHTeJ'IBHBIMI/I quCJIaMH.
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AsreOpandecKkue BbIPaKeHU.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO alireOpanyeckod ApooH.
CrnoxxeHue, BBIUMTAHUE, YMHOXKCHHE, JEJCHHE airedpanyeckux ApoOei.
PannonanbsHbie BhIpaXXeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHus.

JIuneliHOe ypaBHEHUE C ABYMs MEPEMEHHBIMU U ero rpadguk. Cuctema IByxX
JVHEWHBIX YpaBHECHHN C AByMs NEPEMEHHbIMU. PelieHue cucrem ypaBHEHUUN
crocoboM moAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 33a4 C TOMOIIBIO0 CHCTEM
JIMHEWHBIX YPABHEHUM.

DOyHKUUH.

I'paduueckoe pelieHre CUCTEM JTUHEWHBIX YPaBHEHUH.

o k o
I'paduxu hynkumii y = oY= VX 1 ux cBoiicTBa.

9 kiace

Yuciia v BIYMCICHUSA.

CrerneHsb ¢ 1ebIM MoKaszaTesieM U €€ cpoiicTtBa. CTaHgapTHAs 3aMUCh YHCIA.

N3mepenus, npuOImKeHus!, OIEHKH.

Pa3mepsl OOBEKTOB OKpYKArOUIEro MHpA, JIUTEIBHOCTh IPOIECCOB B
OKpPY’KaroIIEM MHpE.

[Tpubnnx€HHOE 3HaYEHUE BEIUYHMHbBI, TOUHOCTH NpUOIkeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJPATHBIM.
[Tpocreiimure ApoOHO-paIOHATIbHBIE YPABHEHUSI.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHHWH. PelieHne TeKCTOBBIX 3ajad
aNredpandecKuM METOJIOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM ITEPEMEHHOM.
PaBHOCWJIBHOCTH HEpaBEHCTB JIMHEWHBIE HEPABEHCTBA C OJHOU TNEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.
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Koopaunarel u rpapuxkn. OyHKIIUH.

YucnoBsle MNpoMexyTkH. IM300pakeHHe YHCIOBBIX NPOMEXYTKOB Ha
KOOPANHATHOM IIPSMOM.

[Tonstne ¢ynkuuu. OO6nacTe ONpEeAENeHUsT M MHOYKECTBO 3HAUCHUH
¢ysxun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk dynxmuu. Ytenue cBoiictB ¢yHKImu 1no e€ rpaduxy. I[Ipumepst
rpaukoB QpyHKUUHN, OTPAKAIOIIUX PEAJIbHBIE ITPOLIECCHI.

OyHKIMM, OINHUCHIBAIOIIME TMPSIMYI0 W OOpaTHYIO MPOMOPIHOHATbHBIE

k .
3aBcuMocTH ¥ = kx,y = ~ UX rpaduku u cBoiictBa. OyHkuu y = kx + b,y =

X2, y=x%,y = X, y=|x|,y = V/x, ux rpaduxu u coiicta.

['paduueckoe penieHne ypaBHEHU.

10 kiace

AJire0panvecKue BbIPaKeHUsl.

KBagpaTHbll  TpEXWIEH; pA3J0KEHUE KBAJAPAaTHOIO TpEXWIEHA Ha
MHOKHUTEJIN.

[IpeoOpa3oBaHue pallMOHAIBHBIX BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA.

Pemienne ypaBHEHHUI, CBOIAIIMXCS K KBaJgpaTHOMY, OHKBaJpaTHOMY
ypaBHeHUw0. [IpuMepsl pelieHuss ypaBHEHUN TPETbEM W YETBEPTOU CTENEHEU
pa3NoKeHHEM Ha MHOXUTENH. [[poOHO-palinoHanbHbIe YpABHEHUS.

CucreMbl ypaBHEHUM.

VYpaBHeHHE C ABYMs IEpEMEHHBIMHU M ero rpaduk. Pemenue cucrem aAByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPBIX JINHEMHOE, & IPYTO€ — BTOPOU CTEICHU.

[Ipumepsl perieHns: CUCTEM HEJIMHENHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.
['padrueckas mHTEpHIIpETALIMS CUCTEMBI YPABHEHUN C JBYMSI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM CrocoooM.

KBampaTHbie HEpaBEeHCTBA.
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I'paduueckas mHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

Koopaunartel u rpagpuxku. PyHKUMH.

KBagpatuunas Qynkius, e€ rpadux u cpoiictBa. [lapabona, KoopauHATHI
BEPLIMHBI TapadOoJIbl, 0Cb CAMMETPHH MTAPAOOJIBI.

['paduaeckoe pereHne ypaBHEHUN U CUCTEM YPABHCHHI.

Yucaosble M0CJIEI0BATEILHOCTH.

Omnpenenenre U criocoObl 3aJaHUsl YHCIOBBIX MTOCJIEI0BATEIbHOCTEM.

[ToHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEAOBATEIbHOCTU
peKyppeHTHOM (hopmyIioit u popMyIioi n-ro yjieHa.

Apudpmernueckass U reomeTpuueckas nporpeccud. @opMynbl n-ro 4ieHa
apu(pMeTHYeCKOM U TeOMETPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIECHOB.

N300paxxeHre 4ieHOB apU(METHUECKOW M T€OMETPHUYECKOW IPOrpeccHii
TOYKaMHU Ha KOOPAWHATHOM ITIOCKOCTH. JIMHEWHBIN M AKCIOHEHUUAIBHBINA POCT.
CnoxHbIE TIPOLIEHTHI.

IHoBTOpEeHMe U cucTeMaTH3anus U3y4eHHOro B 5-10 kiiaccax.

Ilnanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHHA Y4eOHOI0 Kypca

«AJareopa»
7 kaace
Ywucna 1 BEIYUCIICHUS:
° BBIMIOJIHATh,  COYETass  YCTHBIE W  IMHUCbMEHHBIE  IPUEMBI,

apupMeTHYECKre ACHCTBUS C PAIIMOHATLHBIMU YHCIIAMU;

° HAaXOJIWUTh  3HAYCHHWS]  YHUCIOBBIX  BBIPAKCHHH,  IPUMCHITH
pazHoo0Opa3HbIe CIOCOOBI U MPUEMBI BBIUMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKECHUH,
coJieprKallux 0OOBIKHOBEHHBIE U JECATUYHBIE POOH;

° nepexoauTh OT OJHOM (opmBI 3amuMcu  4ucen K  JApyrou
(mpeoOpa3oBBIBaTh NECATHUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B
JECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOb);

® CpaBHUBATDL U YIIOPAAOYNBATH PALITMOHAJIBHBIC YN CJIA,
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° OKPYIJIATH YNCIIA,;

° BBITIOJIHATh NMPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
3HAYEHUH YUCIIOBBIX BBIPAKECHNUN;

° BBITIOJIHATH JIEUCTBUS CO CTENECHIMU C HAaTypPaJIbHBIMU NTOKA3aTEISIMU;

° IIPUMEHATh NPU3HAKK JCIMMOCTH, PAa3JIOKEHHE HA MHOXKUTEIN
HATypaJbHBIX YHCEIT,

° pemarb  MPakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBS3aHHBIE C
OTHOLICHWEM  BEIWYMH, MPONOPUMOHAIBHOCTBIO  BEJIWYMH, IPOLECHTAMM;
UHTEPIPETUPOBATh PE3yJIbTaThl pElEeHUus 3aJad C Yy4ETOM OIpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAaMU pacCMaTpPUBAEMbIX OOBEKTOB.

AnreOpanyeckue BhIpaKECHHUS:

° UCIIOJIb30BaTh  AJIre0panyecKyrd TEPMHUHOJIOTMIO U CHUMBOJIUKY,
PUMEHSATH €€ B MIPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaa;

° HaXOJIUTh 3HA4YCHUs OYKBEHHBIX BBIPAKEHUUW TMpU  3aJaHHBIX
3HAYECHUAX [IEPEMEHHBIX;

° BBINIOJIHATh MPEOOpa30BaHUsl LEJIOr0 BBIPAKEHUS B MHOIOYJIEH
IPUBEJICHUEM TOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK;

° BBITIOJIHATh YMHOXKEHHUE OJHOWIEHA HA MHOTOYIEH U MHOI'OYJIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH;

° OCYILECTBIIATH PA3JIOKEHUE MHOIOYJIEHOB HA MHOKUTENH C IIOMOILBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYNIIUPOBKU CIaraeMbiX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUS;

° OPUMEHATH MPe0Opa30BaHNs MHOTOUJICHOB IS PEIICHUS PAa3IUYHBIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOU MPAKTUKH;

° MCIIOJIB30BaTh CBOMCTBA CTEIEHEM C HATYypPAJIbHBIMU IOKA3aTEISIMU
J1s1 TpeoOpa3oBaHus BIPAKECHUM.

YpaBHEHUS U HEPABEHCTBA:

o peliarh JIMHEWHBbIE YPABHEHUS C OJHOW NEPEMEHHOM, IPUMEHSS
IIpaBUJIa NIEPEXO0AA OT UCXOAHOTO YPABHEHHUS K PABHOCUIIBHOMY EMY;

° IIPOBEPSITH, ABJISAETCS JIU YUCIO KOPHEM YPABHECHUS,
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° OPUMEHATh TpapUyecKue METOJAbl INpPU PEHIEHUH JIMHEHHBIX
YPaBHECHUM;

° COCTABJIITh M PEIIATh JIMHEWHOE yPaBHEHWE [0 YCIOBHIO 3a/1ayH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJTYYEHHBIN pe3ysbTarT.

Koopaunate! u rpadpuku. OyHKINH:

° n300paxaTb Ha KOOPJAMHATHOW MPSMOM TOUKH, COOTBETCTBYIOIIWE
3aJIaHHBIM KOOpJMHATaM;

° OTMEYaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM
KOOpAMHATAaM; CTPOUTH T'pauKU JMHEUHBIX (QYyHKUIUH;

° CTPOUTH TpaduK PyHKIUHU Y =|x|;

° OMKCHIBATH C MOMOIIBI (PYHKIMN H3BECTHBIE 3aBUCHMOCTH MEX]Y
BEJIMYMHAMU: CKOPOCThb, BpPEMs, PAaCCTOSHUE; LIEHA, KOJUYECTBO, CTOMMOCTH;
IIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI;

° HAXOAUTh 3HaUECHUE (PYHKIIMH 110 3HAUCHUIO €€ apryMeHTa;

° NOHMMAaTh Tpaduyeckuil crnocod MPEeACTaBICHUS M aHajIu3a
uH(pOpMaIMU; U3BJIEKaTh W WHTEPHPETUPOBATh HUHGOpPMAIMIO U3 TIpadUKOB

PCAJIBHBIX ITPOICCCOB U 3aBUCUMOCTEH.

8 kiacc

Hucna v BBIYUCIIEHUS:

° WCMOJIb30BaTh  HayajbHbIE  MPEJACTABICHUS O  MHOXECTBE
JIENCTBUTENLHBIX YHCEII JJI1 CPABHEHUS, OKPYTJICHUS U BBIUUCICHUN; NU300paKaTh
JIEVUCTBUTENBHBIC YMCIIa TOUKAMH HA KOOPAUHATHOM IIPSMOW;

° NPUMEHSThL TIOHSITHE  apU(PMETHYECKOr0  KBaJAPATHOTO  KOPHS;
HAXOJIUTh KBAaJpaTHbIE KOPHHU, HCIOJB3YS MPU HEOOXOAMMOCTH KAIBKYJSTOP;
BBITIOJTHATh TMPE0Opa30BaHUsl BBIPAXKEHUN, COJEPXKAIMX KBaJIpaTHbIE KOPHHU,
UCIIOJIb3Ysl CBOMCTBA KOPHEM;

° CPaBHUBATh M YNOPSAOYMBATH PALMOHAIBHBIE U HPPALHOHAIBHBIC
yuca;

® BBITIOJIHATD apI/I(l)MeTI/I‘-ICCKI/Ie I[GﬁCTBPIH C palliOHAJIbHBIMHU YHCJIAMH,
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coueras YCTHbIE W IIMCbMEHHBIE IPUEMBI, BBINOJHATH BBIYHUCICHUSA C
VPPALMOHAIBHBIMY YHCIAMU, OKPYIJIATH I€HCTBUTEIIBHBIE YHCIIA.

AnreGpanyeckre BbIpaKEHHUS:

° BBIIOJIHATh  TOXKJIECTBEHHBbIE  IPe0Opa30BaHUSl  PALMOHAIBHBIX
BBIPXEHUI Ha OCHOBE MPABMII JEHCTBUI HaJ MHOTOYWICHAMHU U anreOpandecKuMu
JIpoOsIMU;

° OPUMEHATh NMpeoOpa3oBaHUs BBIPAKEHUHN Il PEUICHMs] PAa3IUYHBIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON IPAKTUKH.

VYpaBHEHUs 1 HEPaBEHCTBA:

° noJI0MpaTh MPUMEPHI Tap YUCEN, SBJISIOIINUXCS PEIICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYyMs IEPEMEHHBIMU;

° CTPOUTH B KOOPJAUHATHOM IJIOCKOCTH I'paUK JTUHEHHOIO ypaBHEHUS C
JIBYMsI TI€PEMEHHBIMH; IMOJIb3YSICh TpadUKOM, HPHUBOJUTH MPUMEPHI PELICHUS
YPaBHEHUS;

° penaTh CUCTEMBI JBYX JMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU,

B TOM 4YHCIie TpaUIECcKH;

° OPUMEHATh IpaduuecKkue METOJbl MPH PEHICHUH CUCTEM JIMHEHHBIX
YPaBHEHMUI;
° COCTAaBIIAATh M PEIIaTh CHCTEMY JIMHEHHBIX YPAaBHEHUW MO YCIOBHIO

3ala4, UHTCPIIPCTUPOBATE B COOTBCTCTBHUU C KOHTCKCTOM 3aldddu HOJ'IyLIeHHI)II‘/JI

pe3yJbTar;
° pelIaTh JMHEWHBIE YPABHEHUS U YPABHEHMS], CBOJSAIINECS K HUM;
° IPOBOJIUTH MPOCTEUIINE MCCICAOBAHUSA YPAaBHEHUUW M CHUCTEM

ypaBHEHHI, B TOM 4YHCI€ C TNpPUMEHEHHEM TIpaduyecKuX NpeacTaBICHUN
(ycTaHaBIvMBaTh, UMEET JIU YPAaBHEHHE WM CHUCTEMa ypaBHEHHWH pEIICHUs, €CIH
HUMEET, TO CKOJIbKO, U TIp.);

° NepexXoIuTh OT  CJIOBECHOW  (QOopMyIupoBKM 3ajaud K €
anredpandeckoil MOJENIU C TIOMOIIBI0O COCTaBJICHUS YPABHEHHS] WM CUCTEMBI
YPaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4H MOJTYyYECHHBIN

pe3yJbTar.
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DOyHKIUU:
° NOHUMAaTh M HCIOJb30BaTh (PYHKIMOHAIBHBIE TIOHITHS M SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); ONMPEHCISATh 3HAUYCHHE (PYHKIIUU TI0

3HAUEHUIO apTYMEHTa; ONPEAeIATh CBOMCTBA (PYHKIUU 1O €€ rpaduKy;
. K
° CTPOUTH rpaduKU AIEMEHTAPHBIX QYHKIUNAY = Y= v/ X; OITUCBHIBATh

CBOMCTBA yKa3aHHBIX QYHKUIUN 10 TpaduKy.

9 kaacce

Yucna 1 BIYUCIICHUS:

° HCIIOJIF30BATh 3alMCH OOJBIIMX W MajbIX 4YHCEJI C IIOMOIIBIO
JEeCATUYHBIX ApoOel U CTeneHel Yuca;

° HAXOJIUTh 3HAYCHUS CTEIECHEW C LEJIbIMU ITOKA3aTEIsIMU U KOPHEW;
BBIYHCIISITh 3HAYCHUST YUCIIOBBIX BBIPAKECHUN;

° BBINIOJIHATh MPUKUIKY PE3YJIbTaTa BBIYUCICHHUHM, OLEHKY YHMCIOBBIX
BBIPAKEHUM.

YpaBHEHUS U HEPABEHCTBA:

° pelaTh JUHEHHbBIC U KBAJIPATHBIC YPABHEHUSI, YPABHEHU S, CBOASIIINECS
K HUM, IPOCTEHIINE IPOOHO-pallMOHANIBHBIC YPAaBHEHHS;

° pelarh TEKCTOBBIE 3a/1a4d aJireOpPauvdecKUM CIIOCOOOM C TOMOIIIBIO
COCTaBJICHUS YPABHEHHUS;

° MPOBOAUTHL MPOCTEUIIINE HCCIICIOBAHUSI ypaBHEHUN (yCTaHABIIMUBATh,
MMeEET JIU YPaBHCHHE KOPHH, €CITM UMEET, TO CKOJIBKO, U TIP.);

° MIPUMEHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH;
peliaTh JIMHEWHbICE HEPABEHCTBA C OJHOW IEPEMEHHOM M WX CHUCTEMBI; /1aBaTh
rpauyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB;

° pelaTh JIMHEHHbBIC HEpaBEHCTBA, M300pakaTh pelIcHNE HEPABESHCTB Ha
YHCIIOBOM MPSIMOM, 3aNIMCHIBATH PEIICHUE C TTOMOIIBI) CUMBOJIOB;

° pelarb CHUCTEMbl JIMHEWHBIX HEPABEHCTB, M300pakaTh peEIICHUE
CHCTEMbl HEPABEHCTB HAa YHCJIOBOW MPAMOM, 3aMUCHIBATH PEIICHUE C MOMOIIBIO
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CHUMBOJIOB;

° WCITOJIB30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 3a/1a4.

AnreGpanyeckre BbIpaKEHHUS:

° IPUMEHATh IIOHATHE CTEIEHW C LEIbIM I0KAa3aTeIeM, BBIIOIHAThH
npeoOpa3oBaHus BBIPAXKEHH, COIEPIKAIUX CTENICHH C LEIbIM MTOKa3aTelIeM;

Koopnaunate! u rpadpuku. OyHKINH:

° n300paxkaTb Ha KOOPAMHATHOM MpPSIMOW Jy4H, OTPE3KH, UHTEPBAJIbI,
3aMKCBIBATH YMCIOBBIE TPOMEKYTKH Ha anreOpandeckoM S3bIKE;

° NOHMMAaTh M HCIOJNb30BaTh (YHKUMOHAJIBHBIE IOHATHS U SI3bIK
(TepMUHBI, CUMBOJIMYECKHUE OOO3HAUEHUs); ONpPEACNATh 3HAYeHHE (PYHKLIMU 10

3HAYEHHUIO apTYMEHTA; ONPEAENIATh CBOMCTBA PYHKIMU IO €€ rpaduKy;
. k
° CTPOUTH TpaUKH >JIEMEHTAPHBIX (PYHKIMI BUIA Y = oY= x%y =

x3,y =+/x,y = |x|; onuceiBaTh cBOICTBA YUCIOBOM QYHKIMH 1O €8 rpaduKy;
° pacno3HaBaTh (PYHKIUU U3YYEHHBIX BUJIOB;
° IIOKa3bIBaTh CXEMAaTUYECKH PACIOJOKEHHE Ha KOOPJIMHATHOMN

MJIOCKOCTH IPpaUKOB

k
byurnuiit Buna: y = kx, y = kx + b, y = =’

y=xy = Jx, y =|x|B 3aBUCUMOCTH OT 3HAYEHUH KOd3hdUIIM-

€HTOB; OIINCHIBATH CBOUCTBA PYHKI[MIL.

10 knace

AnreOpanyecKkue BhIPaKECHHUS:

° packiaabIBaTh KBAAPATHBIN TPEXWIEH HA MHOXKHUTEIH;

° peoOpa3oBbIBATH PALIMOHAIILHBIE BBIPAXKEHUS.

YpaBHEHUS U HEPABEHCTBA:

° peaTh JINHEWHBIE U KBaIPaTHBIE YPABHEHHUSI, YPABHEHUS, CBOAAIIUECS
K HUM, [IpoCTeine ApoOHO-paliiOHANIbHBIE YPABHEHHUS,

° pemaTh CUCTEMBI JABYX JIMHEHHBIX YPABHEHNUN C ABYMs [IEPEMEHHBIMU

N CUCTCMbI JIBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHUC HC ABJIACTCA HHHCfIHBIM;
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° penaTh TEeKCTOBBbIE 3a7aud aareOpanvdeckuM CIOCOOOM C MOMOUIBIO
COCTABJICHMsI YPAaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUH C ABYMS IEPEMEHHBIMU;

° IPOBOJUTH MPOCTEUIINE HWCCIAEAOBAHUS YPAaBHEHHMM M CHCTEM
YpaBHEHUH, B TOM 4YHCIE€ C T[PUMEHEHUEM TIpapUuecKuX MpeJICTaBICHUN
(ycraHaBiIMBaTh, UMEET JU YPAaBHEHHE WJIM CUCTEMA YpaBHEHWI pEIIEHUs, €CIH
HUMEET, TO CKOJIbKO, U TIp.);

° pemaTh KBaJpaTHbIe HEPABEHCTBA; U300pa)xaTh pEllIcHUE HEPABEHCTB
Ha YHCJIIOBOM MPSIMOM, 3aMMCHIBATH PEMIEHUE C TOMOIIBIO CUMBOJIOB;

° pelmarb  CHCTEMbl  HEPABEHCTB,  BKJIIOYAIONIME  KBAAPATHOE
HEPAaBEHCTBO; M300paXkaTh PELICHUE CHUCTEMbl HEPABEHCTB HA UMCIIOBOM HPSIMOH,
3aMKCHIBATH PEIIEHUE C TOMOIIbIO CHMBOJIOB;

° WCITOJIB30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IMYHBIX 3a/1a4.

Koopaunate! u rpadpuku. OyHKINUH:

° CTPOUTh M H300paxaThb CXEMaTUYECKU TpapuKh KBaJPaTUUHBIX
(GyHKIM, ONUCHIBATh CBOMCTBA KBAJAPATUUYHBIX (PYHKLIMN IO UX rpaduKam;

° pacno3HaBaTh KBaJpaTUUHYIO QYHKIUIO 10 (opmysie U 1o rpaduky,
OPUBOJUTH MPUMEPHl KBAJAPAaTHUUHBIX (YHKIUI W3 pealbHOM XKHU3HU, (PU3MKH,
re€OMETPUHU.

Apudmernueckas 1 reoMmeTpruecKasi IpOrpeCcCUH:

° pacrno3HaBaTh apu(PMETHUECKYIO U TEOMETPUUYECKYIO IPOrPECCUU TIPU
pa3HbIX Criocobax 3aaHus;

° BBIMOJIHATh BBIYUCIICHUS C HCIOJb30BaHHEM (opMya N-ro wieHa

apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB;

° n300paxkaTh WICHBI MOCIEA0BATEILHOCTH TOYKAMU Ha KOOPIUHATHOU
TJIOCKOCTH;
° pemarh 3a7a4u, CBSA3aHHbIE C YUCIOBBIMU TOCJIEA0OBATEILHOCTSIMH, B

TOM 4YHCJIE 3aJa4d W3 PEATbHOW >KM3HU (C HCIIONB30BAaHUEM KaJbKYJIATOpA,
IU(POBBIX TEXHOJOTUI).

Cneuua.m;nme NMPpEeAMETHLIC PE3YyJIbTAThI:
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° BJIaJCHUE TMpaBWIAMM 3allMCM  MareMarhyeckux Gopmyn U
CIIEeIUAJIBHBIX 3HAKOB pebedHo-ToueuHoM cucteMsl JI. bpaiins;

° BJIaJICHUE TPUEMaMU MpeoOpa3oBaHUsl MAaTeMaTUYECKUX BbIpaKECHUMN
Ha OpailJIeBCKOM MEXaHUYECKOW MeYaTHONW MAIlIMHKE;

° BJIQJICHUE OCSI3aTENbHBIM CHOCOOOM OOCIEIOBAaHUS U BOCIPHUSTHUS
penbeHBIX N300paXeHH, TEOMETPUUECKUX YepTeKeH, rpa@uKoB GYHKIIHH U Ap.;

° YMEHHE BBIIIOJIHATh TEOMETPUUECKHAE TOCTPOCHUS U YEPTEKU, CTPOUTD
rpadukn QyHKIIUHA HA KOOPAWHATHOM TIJIOCKOCTH C TIOMOIIBIO CHEIHaTbHBIX

YCPTCKHBIX HHCTPYMCHTOB.
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TemaTn4yeckoe IVIAHKPOBAHKE 0 Y4eOHOMY KypCy «AJjredopa»

7 kaacc

(3 yaca B Heneto, Beero 102 yaca)

Ha3Banue
pasneia (TemMbl)
(4MCJI0 YaCcoB)

OcHoBHOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCIBHOCTH oﬁyqamumxca

BBoansle ypoku
n YPOKH
MTOBTOPEHUS.
Yucna u
BBIYMCIICHHUS.
PanmnonanbHbIE
yucnia. (8 4.)

Hcroprss BO3HUKHOBEHUS aiareOphl, MpPeAMET M3Y4YECHHUs alreOpsbl.
Myxamen 6en Mycaanb-Xope3mu. [loBropeHue mo temam Kypca
MaTeMaTUKU 5-6 KiaccoB: NEHCTBUS C pallMOHAIBHBIMU YHCIAMHU,
IIPU3HAKU JEITUMOCTH, IPOIIOPLUH, IIPOLEHTHI. Penienre OCHOBHBIX
3a7a4 Ha ApoOM, MPOLEHTHl W3 peaJlbHOM NpakTUKU. PeanbHble
3aBucuMocTH. [Ipsimast u o6paTHas NPONOPLUOHATIBHOCTH.

MOJy4aTh 3HaHUS 00 MCTOPUU BO3HUKHOBEHHUS alreOpbl U
npeamere uzydeHus anreopsl, o Juodanre, o Myxamene
6en Myca anb-Xope3mu;
cucTeMaTH3upoBaTb U oboramarb
OOBIKHOBEHHBIX U JICCATHUHBIX TPOOSIX;
CpaBHUBaThb U YHOPSI0YMBATH JpoOHU, MpeoOpa3zoBbIBaAs
IIPU HEOOXOAUMOCTH AECATUYHBIE IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBbIE B  JECATUYHbIE, B YaCTHOCTH B
OECKOHEUHYIO JECATUYHYIO IPOOb;

OPUMEHSATh  Pa3HOOOpa3Hble  CIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUI JPOOHBIX BBIPAKECHUH,
coJepXalmx OOBIKHOBEHHBbIE U JECATHYHBIE JpoOu:
3aMEHATh TpU HEOOXOAMMOCTH JECSITHUYHYIO JpoOb
OOBIKHOBEHHOM 1 OOBIKHOBEHHYIO €CATUYHOM, TPUBOJUTH
BbIpakeHHMe K ¢opMe, Haubojee yAO0OHOM IS
BBIYUCIICHUH, MPeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHUS HA
YMHOKEHUE U JeNIEHUE NECITHUUHBIX Apo0el K NEeHCTBUSAM
C LIEJIBIMH YUCIIAMU;

ONEpUPOBATh  TOHSITHUEM  «YUCIOBOE  BBIPAKECHUEN:
aHAJIM3UPOBaTh BBIPAKEHUS, PACIO3HABAaTh YHCIIOBBIE
BBIPQKEHUS; HAXOJUTh 3HAYEHHsI YHCIIOBBIX BBIPAXKEHHH C
YYETOM NOPAAKA ICVCTBHUI;

pemath 3aJaud Ha YacTH, MPOLEHTHI, IPONOPIUHU, Ha
HaXOKJeHHE IpoOH (TPOLIEHTA) OT BETMYUHBI U BETMUUHBI
mo e€ npobu (mporeHTty), apodbu (MpoIeHTa), KOTOPHIH
COCTAaBJISIET OJJHA BEJIMYMHA OT IPYTroi;

3HAHUS 00




MIPUBOJIUTH, pa30UpaTh, OLIEHUBATh Pa3IMUHbIE PELICHMUS,
3allCH PEIIEHUH TEKCTOBBIX 33/1a4;

pacrio3HaBaTh U OOBSCHATH, ONMUPASICh HA OIpPEICIICHUs,
IPSIMO IIPONIOPLOHAIILHBIE U o0paTHO
IIPONOPLUUOHAIBHBIE 3aBUCUMOCTH MEXAY BEIUYMHAMU;
IIPUBOJUTH IIPUMEPBI 3TUX 3aBUCUMOCTEH W3 PEaJbHOIO
MUpA, U3 IPYTUX YUeOHBIX IPEAMETOB;

pelaTth NPakTUKO-OPUEHTHPOBAHHBIE 3a/aud Ha Apoldw,
MPOIEHTHI, IPAMYI0 U OOpaTHYIO MPONOPIHOHAIBEHOCTH,
ITPONIOPLIMH.

Anrebpanyeckue
BBIPAKCHUSI.
Toxnectsa. (9 4.)

DykBeHHbIE BBIpaKEHUS WM BBIPAKEHUS C IMEPEMEHHBIMU.
JomnycTtumble 3HadeHus nepeMeHHbix. @opmyinsl. [IpeobpasoBanue
OYKBEHHBIX BBIPDA)KEHUH, PpACKphITHE CKOOOK U IPUBEJIECHUE
MOJI0OHBIX CIaraeMbiX.

OBJIAJICTh anredpanyeckou TEPMHUHOJIOTUEN u

CUMBOJIMKOH, TPUMEHATh €€ B Ipolecce OCBOCHHUS

y4eOHOro Marepuana;

HaxXOAUTh 3HAueHHs] OYKBEHHBIX BBIPDAKCHMH MpU

3aJJaHHBIX 3HAYCHUSIX OYKB;

BBINOJIHATH BBIYMCIICHUS IO (OpMyJIaMm;

(dbopMyJIMpOBaTh CBOWCTBA CIOXKEHUS U YMHOXEHUS YHCEJ]
(mepeMecTUTENbHOE, COUYETATENbHOE, PACHPENCIIUTENIBLHOE,
CBOICTBa, CBA3aHHBIE C HYJIEM U €AMHUIIEH ), 3aIMChIBATh UX
B BUjie GopMyI;

NPUMEHSTH (OPMYIIBI AJIs pallMOHAIN3AlMH BBIYUCIICHHH;

COCTaBJIATh (opMysly dYeTHOro uucia u  GopmyiIy
HEYETHOT0 YKcia, YUCiia, KpaTHOTO JaHHOMY;

OOBSICHATH OHSATHE TOXKAECTBA;

BBIMIOJHATh  TOKJECTBEHHBIE IPEOOpPa3OBaHUS  ILIEJIBIX
BBIPAXEHUI C IEPEMEHHBIMU Ha OCHOBE CBOWCTB CIIOKECHMUS]
U YMHOXEHHUS: MPUBOJUTH MOJOOHBIE  Cllaraemble,
pacKpbIBaTh CKOOKH, Mepel KOTOPBIMU 3HAK «IUTIOCY, 3HAK
«MHHYC», MHOKUTEID;

OPUMEHSATh  TOXJAECTBEHHble  NpeoOpa3oBaHUs  JUIf
YIPOIIEHUS BBIPAKEHUH C TEPEMEHHBIMH;

IIPOBOJIUTH JIOKA3aTEJILCTBO TOXKAECTB Pa3HBIMH CIIOCOOAMH.
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YpaBHenus. (8

q.)

YpaBHeHHEe M e€ro KoOpHHU. JIMHEWHOE ypaBHEHUE C OJHOU
nepeMeHHoM. Pelienne 3a1a4 ¢ TOMOIIbIO YPAaBHEHUM.

OIEPUPOBATH IMOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOM NEPEMEHHOW, KOPEHb YPaBHEHUS, PAaBHOCHJIBHOE
yYpaBHEHUE;

IIPOBEPSATH, SBIAETCA JM KOHKPETHOE 4YHCIO KOpHEM|
YPaBHEHHUS; 00BACHATD, UYTO 3HAUUT PELINTh YPAaBHEHUE;
(bopMyIMpOBaTh U IPUMEHATH CBOMCTBA YPAaBHEHMUS;
OOBSICHATh, KaKO€ YypaBHEHHWE HA3bIBACTCS JIMHEHHBIM;
pacrno3HaBaTb  JIMHEMHOE  yPaBHEHME;  ONPEHCIATH
KOJIMYECTBO KOPHEH, CI10co0 pelieHus;

periaTh ypaBHEeHHs BHIa aX=D npu pa3nnvHbIX 3HAYCHHUSX
a u b, a Takke HECIIOKHBIC JTMHEHHbBIC YPABHEHUS C OJHOW
IIEPEMEHHOM, CBOJAIIMECS K HUM, IPHUMEHSAs IpaBHia
repexoa OT UICXOJHOTO YPaBHEHHUsSI K pABHOCUIIBHOMY €MY
OoJiee MpocTOro BUJa;

COCTaBJIATh M PEIIATh YPABHCHHE IO YCIOBHUIO 3aJa4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M
ITOJIYYEHHBIN pe3yJIbTar.

Oyukiu. (14 4.)

Koopaunara Touku Ha ipssmoid. Paccrosinue mexny AByMsl TOUKaMu
KOOpPAMHATHOU IpsAMOM. lIpsimMoyronpHas cucrema KOOpAMHAT Ha
wiockoctu. IToHaTHe QyHKIMS. BBIYMCICHUE 3HAYEHUH (QYyHKIMIA
o ¢popmyie. I'papuk pynkiuu. Jluneitnast pyHkuus u e€ rpapuk.
[Ipsimass mponopLUUOHANBbHOCT. YUTeHHE TpadUKOB peabHBIX
3aBucumocteit. ['paduk GpyHkumu y = |x|.

u3o0pakaTb ~ Ha  KOOPJIMHATHOM  NpsAMOM  TOUKH,
COOTBETCTBYIOIINE 33 JaHHBIM KOOpJUHATAM;

ONEPUPOBATh TMOHATUAMHU: KOOpPJHMHATHAs IUIOCKOCTH,
NPSIMOYTOJIbHASI CUCTEMa KOOpPJWHAT, KOOPAUHATBI TOUYKH,
a0crucca, OpIMHaTa;

OTMEYaTh B KOOPJMHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM|
KOOpJMHATaM; CTPOMTH rpaduku HECJIOKHBIX|
3aBHCHMOCTEH, 3alaHHbIX (OpMyJIaMu;

ONEpPUPOBATh MOHATUAMM: (QYHKLUSA, TpapuK (YHKIMHU;
rpadUK 3aBUCHUMOCTH, apryMeHT (YHKIHMH, 3HAUYEHHE
¢byHKIMH, 00nacTh omnpeneneHus (QpyHKIUH; OBIaIeBaTh
(GYHKIIMOHATIBHOW TEPMHUHOJIOTHEH;

paccMaTpuBaTh cHocoObl 3aaaHus (yHKMH (hopmyna,
tabiuua, rpaduk); IPUMEHSTh, U3y4yaTh NMPEUMYIIECTBA,
MHTEPIPETHPOBATh IpauuecKuii crnocold MmpecTaBiIeHUs
U aHaJln3a pa3HoO00pa3HOM )KMU3HEHHON MH(POpMAIH;
paboTtaTh ¢ rpaguuecKUMH H300paKeHUsIMHU, TaOIMIIaMHU,
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OCBaMBaTh AJITOPUTM BOCTIPUSATHS rpa)uuecKux 0OBEKTOB;
COCTaBJIATH TAOJIHIIBI 3HAYCHUH (DYHKITHIA;

UCTOJIb30BAaTh HOBBIE TEPMUHBI B MaTEMAaTUYECKON PEUH U
(GYHKIIMOHATIBHYIO CUMBOJIMKY UIS 3aITHCH (DaKTOB;
BBIYUCIIATH IO (popMyIie 3HaYeHHE (PYHKIIUH 110 3aJaHHOMY]
apryMeHTy U 3HaYeHHUE apryMEHTa 110 3aJaHHOMY 3HauCHHIO
byHKIUY;

HAaXOJHUTh 3Ha4eHHE (YHKUIUH IO HW3BECTHOMY 3HAUYCHHIO
apryMeHTa ¥ pemarh OOpaTHYIO 3ajady 1o Trpaduky)
byHKIUY;

CTpOUTH TpapuKy QYHKIUH 10 TOUKAM;

NPUMEHATh TOJMYYCHHBIE 3HAaHUS U1 HHTEPIpPETALUH
rpauuecKoro n300pakeHus peabHBIX 3aBHCUMOCTE;
ONEpUPOBATh TOHATHEM JMHEWHass QyHKIMA, Tpaduk
JTUHEHHON QyHKIUH (TIpsmast);

pacro3HaBaTh JTHHEHHYI0 QyHKIH0 Y = KX + b, onuceiBath
e€ CBOICTBA B 3aBUCUMOCTH OT 3HAYECHUH KOAPPHUIIMEHTOB
Kub;

OIIEPUPOBATH IOHATHEM YIJIOBOW KOI(PPHUIMEHT MPSIMON
(rpaduka TUHEMHONU PYHKITUN);

CTpOUTH rpaduku THHEHHON QyHKIMH, QyHKIMH Y = [|X|;
MPUBOANUTH NPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B pealbHBIX
nporieccax u sIBICHUSX.

paccMaTpuBaTh YacTHBIE CIIydau JMHEHHON (QyHKIUM U MX

rpaduku;

UCCIIE/IOBAaTh CBOWCTBAa (YHKIMH 10 (opMmyle H O
rpaduky;

CTPOHTH rpaduKu THHEHHBIX (QYHKIMH Buaa y=Kx+b, y=b,
y=Kkx;

pacro3HaBaTh MPsIMYI0 IPOMOPLHUOHATIBHOCTH 10 (OpMyIIe
U rpaduKy;

IIPUBOJUTH IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pEAJIbHBIX
Ipoleccax U sIBJICHUSIX;

UCCIIeI0BaTh Kak BIuseT KodppuuueHt K Ha pacronoxeHue
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rpaduKka B KOOPIMHATHOW IUIOCKOCTH M Ha B3aUMHOE
II0JIOKEHHE IBYX I'pPaUKOB;

HAXOJUTh TOYKY MEpeceueHus IBYX IpadUKOB JHMHEHHBIX
byHKUMH TpapUUecKu U aHATUTUYECKU.

CrencHb c
HaTypaJbHBIM

rokKasarejieM 1 e€
cBoricTBa. (13 4.)

OmnpeneneHue CTENEHU C HATYPaIbHBIM I10Ka3aTelIeM. Y MHOKEHHE
U JIeJICHHE CTENCHEH. BO3BEACHHE B CTEIEHb IPOU3BEICHUS U
creneHd. OJHOWIEH M €ro CTaHJapTHBIA BHJ. YMHOMXEHUE
OJHOYJICHOB. BO3BEJEHHE OJHOWIEHA B CTEMEHb. DYHKIHH y=X’,

y=x° 1 ux rpapuxmu.

NPUBOIUTH YHCIIOBBIE U OYKBEHHBIC MIPUMEPHI CTENCHH C
HaTypaJbHBIM  [IOKa3aTelleM, OOBACHSS  3HAYCHMS
OCHOBaHHUsl CTENEHM W I0Ka3aTels CTENEeHH, HaXOJIUTh
3HA4YeHUs cTerneHel Buaa a"(a— ar00oe palroHANIBHOE
YHCIIO0, N— HATypaJIbHOE YUCIIO);

BBIYMCIISITh 3HAYCHUE BbIpaXKeHHWH Bupa a", rae N -
HATypaJbHOE YUCIIO MPH JIOOBIX a;

HaXOJUTh 3HAUEHMs BBIPAXKECHUH, COAEPKAIIUX CTEIEeHb C
HaTypaJbHBIM [10Ka3aTelleM, [0 MOPSAAKY ACHCTBUIL;
(dbopMyIHpOBaTh, 3aMKUCHIBATh B CHMBOJIMYECKOH (Gopme U
000CHOBBIBaTh CBOMCTBA CTENEHU (YMHOKEHHE U JCICHUE
CTENEeHEeH, BO3BEIEHNE B CTETIEHb IPOU3BEACHUSI U CTETIEHN );
OPUMEHSATh CBOMCTBA CTENEHM M IpeoOpa3oBaHuUs
BHIDQKEHUH ¥ BBIYMCICHUH, [UIS BBEICHHS TOHSITHUS
HYJIEBOH CTEIIEHU YHCIIa;

OTIEPUPOBATH OHATHEM KOJHOUIECHY;

pacrno3HaBaTh OJHOWIEH U OJHOWIEH CTaHJApPTHOIO BHUJA,
MPUBOJUTH OJHOWIEH K CTaHAAPTHOMY BUAY;

BBITMIOJHATh YMHOXKEHUE OJHOYICHOB M  BO3BEJICHUE
OJIHOYJICHA B CTEIIEHb;

OPUMEHATh paHee TMOJyYeHHble 3HaHHWA O CBOWCTBax
CTETEHH.
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MHuorouseHsl.

MHorousieH U ero craHgapTHeId BuA. CIOKEHHE W BBIYMTAHUE | ® pACIO3HABATh MHOTOWIEH M MHOTOWIEH CTaHAapTHOTO
(394.) MHOTOWICHOB. Y MHOKCHHE OJJHOYJICHA HA MHOTOYJICH. BBIHECEHHE BU/IA;
O0IIEero MHOXXHUTENs 32 CKOOKH. YMHOXXEHHE MHOTOYJICHAa Ha | ® MPHBOJUTH MHOTOWIEH K CTAaHJAaPTHOMY BUJY;
MHOTOwWIeH. Pa3noxeHne MHOTrO4JIeHa Ha MHOXHTEIU CIIOCOOOM | ® OIPEAESATh CTENeHb MHOTOUWICHA;
IPYIIIMPOBKU. BO3BEICHHE B KBAJPaT U B KyO CyMMBI M Pa3HOCTH | ® BBINOJHATH NPEe0oOpa30BaHUs IEJIOTO BBIPAKCHHS B
IBYX BBIp@KEHHH. Pa3nokeHHe Ha MHOXHUTEIM C IOMOIIBIO MHOTOWIEH  TPHUBEICHUEM  MOAOOHBIX  ClIaraeMblX,
dbopmMyn KBaapara CyMMbl M KBajpara pa3HOCTU. YMHOKEHHE PacKphITHEM CKOOOK;
Pa3HOCTH ABYX BBIPOKCHHWH HA UX CyMMY. Pa3iojkeHHe pa3HOCTH | ® BBIIOJNHATH YMHOKCHHE OJHOWIEHAa Ha MHOTOWIEH H
KBaJpaTOB Ha MHOXHTENH. Pa3ioxeHne Ha MHOKXUTEIU CYMMBI MHOTOWJIEHa Ha MHOTOWIEH, MPHUMEHATh (POpMyIIBI
pasHoctn KyOoB. [IpeoOpazoBaHme 1EIOTO BBIPAKECHUS B KBajpaTa CyMMBbI U KBaJipaTa pa3HOCTH;
MHorowieH. [IpumMeHenne pa3mu4HbIX cocoOOB Uil PAa3IOKEHUS] | ® HCIOJb30BaTh  TEPMHH  «(POPMYJIBl  COKPALIEHHOTO
Ha MHOKHTEITH. YMHOKCHUSD;
® OCYIIECTBIIATH Pa3JI0KEHHE MHOTOWICHOB HA MHOXKHTEIN
nyTéM BBIHECEHUS 3a CKOOKM OOIIEro MHOMKHTEIS,
npuMeHeHus (OpMyJIbl Pa3HOCTH KBaApaToOB, (OPMYI
COKpaIIEHHOTO YMHOKEHUSI, CII0C00a TPYIITHPOBKY;
® IIPUMEHATH NpeoOpa30BaHNUEe MHOTOUICHOB IS PEIICHHS
Pa3NIUYHBIX 33]a4 U3 MAaTEeMaTHKH, CMEXHBIX MPEIMETOB,
U3 peasbHOI MPAKTUKHY;
® 3HAKOMHUTHCS C HCTOPUEH Pa3BUTHS MAaTEMAaTHKH.
[ToBropenne u | IloBTOpeHHE OCHOBHBIX TOHSTHH W METOJOB Kypca 7 Kjacca, | ® BbIOMpaTh, NMPUMEHATh OICHHBATH CIIOCOOBI CPaBHEHUS
o0oOmieHue. 0000111eHNEe 3HAaHUH. qucel, BBIYMCICHHWH, NpeoOpa3oBaHUil  BbIpaXEHUH,
(11a.) pelIeHus] ypaBHEHU N
® OCYUIECTBJIATh CAMOKOHTPOJIb BBIIIOJIHIEMbIX JEHCTBUNA U
CaMOIIPOBEPKY pe3yabTara BBIYUCIICHHH,
npeoOpa3oBaHui, TOCTPOSHU;
® pemarh 3alaud M3 peaNbHOW JKW3HM, TPHUMEHATH
MaTeMaTHYeCKue 3HaHUsS Ul PELIeHus 3a/1ad U3 IPYyTrux
MPEIMETOB;
° BBIOMPATH

pemats TEKCTOBBIE 3ajauH,
CIOCOOBI peIIeHUs 3aa49H.

CpaBHHUBATD,
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8 kiace

(2 yaca B HeeI10, Bcero 68 yacoB)

HazBanmue

pasneia (TemMbl)

Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqammnxm

4acoB)
[ToBTOpEHME CreneHb ¢ HaTypaJlbHBIM TIOKa3aTeleM W €€ CBOMCTBA, aKTyaJIM3HPOBATh UMCIOIIUECS 3HAHUS U YMCHUS,
Kypca anreOpsl 7| mpeoOpa3oBaHWE IIENbIX  BBIPAKCHHUA. PEHICHUE  JTUHEHHBIX BBITIOJTHATH TPEHUPOBOYHBIE 33JaHUs, KOPPEKTUPOBATH CBOH|

kiacca. (5 4.)

ypaBHeHI/Iﬁ. Pemenue 3amau IIpH IIOMOIIH JIMHEHUHBIX ypaBHeHHﬁ.

3HaHHA 1 YMCHUA,
OTBCYATb Ha HWTOTI'OBBIC BOIIPOCHI
JOCTHIKXCHU.

n OL€HHBAaTb CBOHU

YpaBHeHus
HEpPABEHCTBA.
Cucremsl
JIMHEHWHBIX
YPaBHEHUU.

q.)

(15

JIuHeltHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 IpaduK.
IlonsATHE cuCTEMBI JTMHEHHBIX YPABHEHHUN C IBYMs II€PEMEHHBIMMU.
Pemienue cuctem JMHEHHBIX YpaBHEHUI CIIOCOOOM IO/ICTAaHOBKH,
crocoboM cioxeHus. ['padudeckwii METOA PpEHICHHS CHCTEM
JMHENHBIX YPaBHEHUH C JIByMs IepeMEHHBbIMU. Pemienue 3agad c
IIOMOILBIO CUCTEM JIMHENHBIX YPABHEHUM.

noa0UpaTh NPUMEpPHI Map YUCE, SBISIOMUXCS PeIICHHEM
JIMHEHHOTO YPaBHEHUS C IBYMsI [IEPEMEHHBIMHY;
HaXOJUTh LIeJIble pellieHus MyTEM nepedopa;
BBIPDAKATH W3  JIMHEMHOIO  YPaBHEHHS C
IIEPEMEHHBIMU OJJHY IIEPEMEHHYI0 Yepe3 APYTYIO;
CTPOUTh B KOOPJAUHATHOM IUIOCKOCTH TpauK JMHEHHOIrO
YpaBHEHMSI C IBYMSI IEPEMEHHBIMU; TOJIb3YACh TpadUKOM,
IIPUBOAUTH IIPUMEPHI PEILICHUS YPABHEHUS;

pasinyaTh NapajuleIbHbIE U NIEPECEKAIOIIUECS IPSMBIE 110
WX YPaBHEHUSM;

HCCIIEN0BATh BOIIPOC O KOJIMYECTBE PEILIEHUM CUCTEMBI IBYX|
JUHEHHBIX YypaBHEHHMM Ha OCHOBE (DYHKIIMOHAJIBHO-
rpaduuecKux MpeaCTaBIeHUN ypaBHEHHUS;

UCIOJIb30BaTh IpaUyecKuil METOJ AJIsi PELIEHUs] CHUCTEM
JUHEHUHBIX  ypaBHEHUH ¢  JABYMS  IIEPEMECHHBIMU
(OrpaHUYeHHO);

pemarb CUCTEMBI [BYX JIMHEWHBIX YPAaBHEHHMHU C IByMs
IIEPEMEHHBIMU NOJICTAHOBKOW U CII0)KEHHEM;

COCTABJIATH U pelIaTh YPABHEHUE UIIU CUCTEMY YPABHEHUN
10 YCJIOBHIO 33/1a4¥, HHTEPIIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJa4H ITOJTYYEHHBIN pe3yJIbTar.

JIBYMsI
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Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas
Ipo0b. (22 4.)

PanmonansHbie BeIpaxeHus. Anredpandeckas 1poos. JlomycTumblie
3HAYEHUS! TMEPEMEHHBIX B APOOHO-PALMOHAIBHBIX BBIPAKECHUSIX.
OcHOBHOE CBOICTBO Ipo0OH, COKpaIICHNE alredpanuecKux Apooei,
MpHUBE/CHNUE anredpandeckux Apodel K o0leMy 3HaMEHaTeNo.
CrnosxeHue U BHIUMTAHUE JPOOCH C OJMHAKOBBIMHU 3HAMEHATEIISIMH;
CIIO)KEHHE U BbIUMTaHUE JApoOel ¢ pa3HbIMU 3HAMEHATEISIMH,
YMHOXXEHHE JApo0eil; BO3BeIeHHE JpoOM B CTENEHb; JCICHHE
Tpooei. [IpeobpazoBanue palMOHATBHBIX BBIPAXKECHUI.
[ToacraHoBKa BBIpAKEHUN BMECTO IEPEMEHHBIX.

byukiust y = K/X (obparHasi mpomopIiMoHaIbHOCTh) U ee rpaduk
(rumiepbouta).

3aMHChIBaTh alreOpanyecKue BhIPaKeHMS;

HaxoauThb 001acTh AO0ITYyCTHUMBbIX 3HAYCHHI
palrOHAJIBHOI'O BBIPAKCHUA,
BBIIIOJIHATE  YHCJIIOBBIC IIOACTAHOBKH W  BBIYUCIIATH

3HA4YeHUE JIPOOH, B TOM YHUCIIE C TOMOIIBIO KaJIbKYJIATOPA;
(GbopMyIMpOBaTE OCHOBHOE CBOMCTBO anredpanyeckon
IpoOuW M TPUMEHATh €ro Ui IpeoOpa3oBaHUs ApoOeil:
COKpalllaTh palUOHANbHbBIE JpOoOU, MPUBOIUTH JIpo0b K|
3aJJaHHOMY 3HaMEHATellI0;

BBINOJIHATH IEHCTBUS € allre0OpandeckuMu Apo0simMu;
BBITOJIHATH CJIOKEHHE, BBIYUTAaHUE, YMHOKEHUE, ICTICHUE U
BO3BEJICHUE B CTENEHb pPALMOHAIBHBIX JpoOel mpu
npeoOpa3oBaHUU PALMOHAIBHBIX BBIPAKCHUHA C YYETOM
nopsijika neicTBui;
JOKa3bIBaTh TOXKIIECTBA,
apobu;

NPUMEHATh TPEOOPa3OBAHUS BBIPAKCHUN JUIS PEIICHHS
3ajay;

BBIpOXaTh TIepeMEHHbIE W3 (Qopmyn ((PU3NIECKUX,
reOMETPUUECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAllUN);
pacno3Harh QpyHKLHIO y=K/X U €€ rpaduxk;

cTpouTh rpaduk (QyHKIUM 10 TOYKaM, ONMCHIBATH
CBOICTBa (PYHKIMHM (OrpaHUYEHHO); aHAJIU3UPOBaTh U
MOKa3bIBaTh CXEMaTHUYECKH TMOJI0KEHNE Ha KOOPIUHATHON
IUIOCKOCTH Tpauka B 3aBUCHMOCTH OT 3HAUCHHS
ko3¢ duLreHTa.

COZICpIKAIllUe PAMOHATBHBIC

Yucna
BBIUNCJICHHUS.
KBanpatHbie
KOpHHU. (19 4.)

PanuonaneHble W WppallMOHAIBHBIE  YHCIA;  MHOYECTBO
palMOHAIIBHBIX  YHMCEJN, CpPAaBHEHUE pPALUMOHAIBHBIX  YMCEl,
JNEUCTBUA €  palMoHalIbHBIMU  4yuciamu. [IpeacraBinenue
palroHaIbHOTO 4YHUCHA JEeCATUYHON ApoObto. PacmosznaBanue
MppalyoHaIbHbIX 4ucell. VppallMOHAIBHOCTh  YHCIIA V2.
JlecsTuunble MPUOTMKEHUS] UPPALMOHANBHBIX uncel. CpaBHEHUE
HUppalMOHATBHBIX YKcesl. KoHeuHbie 1 0eCKOHEUHBIE JECATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN; JEHCTBUTEIbHBIC

pa3BUBaTh TIPEACTABJICHUS O YHCIAX: OT MHOXECTBa
HaTypaJIbHBIX YHUCENI JO0 MHOXECTBA JIEMCTBUTEIbHBIX
YHCET;

O3HAKOMHUTBCS ~ C  BO3MOXKHOCTBIO  MpEACTaBICHUS
NENCTBUTEIILHOIO YMC/Ia KaKk OECKOHEYHOMH IeCITUYHON

I[pO6I/I, NPHUMCHAITH JACCATHYHBIC HpI/I6J'II/I)KCHI/ISI
palrOHAJIBHBIX U UPPAIUOHAIIBHBIX YUCEIT;
1/1306pa>1<aTL ,Z[CﬁCTBPITCJ'ILHLIC quciia TOYKaMH
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gruclia Kak OECKOHEYHBIC JIECATUYHBIE JPOOM. B3aMMHO
OJIHO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM JIEUCTBUTEIBHBIX
YHCeJ U MHOXKECTBOM TOYEK KOOpAMHATHOU npsiMoi. CpaBHEHHE
NEHUCTBUTENBHBIX  YHUCeN, apuMeTHuecKue  JIeHCTBUS  C
JIEMCTBUTEIbHBIMU YU CIIAMU.

KBanparuble kopHU; apu(MeTHUYECKHIl KBaJpaTHBIA KOPEHb.
VpaBHEHHE BHAA X° = a. HAXOXKJCHHE NPUOIMKEHHBIX 3HAUCHUH
KBaJpaTHOro KOpHs. KBanpaTHbII KOpeHb W3 IMPOU3BEICHUS U
IpoOu; KBAaJPATHBI KOPEHb U3 CTETICHH;, BHIHECEHUE MHOXKHUTEIS
M3-TI0J] 3HaKa KOpHSA; BHECEHHE MHOXKHUTEJS MOJ 3HAK KOPHS.
[IpeoOpazoBanue BeIpaKEHUH, COJIEPKAIIUX KBaAPATHBIEC KOPHH.

®yukuus y=vx v¥/x u ee rpadux.
I[Mpocreiinre uppannoHanbHbie ypaBHeHUs +/ f(x) = a,/f(x) =

Vg ().

KOOPJAMHATHOM IIPSIMO;
3aIUCHIBATh, CpPaBHMBATH "
JEUCTBUTCILHBIC YHCIIA,

BBIIOJHATh, COYETas YCTHbIE M IHMCBMEHHBIE IPUEMBI,
apupMeTHYeCKre JIeHCTBHS C PAllMOHAIBHBIMU YHCIIAMU;
IPEJCTABIATh PALlMOHATIBHBIC YK CIIa JECITUYHON IPOObIO;
MIOJIyYUTh NPECTABICHUE O 3HAYMMOCTH JEHCTBUTENIBHBIX
4ucell B IPAaKTUYECKOH IEATEIbHOCTH YEI0BEKa;
(bopMyIHpOBaTh OIpENeNeHUEe KBAJPATHOTO KOPHS U3
qucia, apuMETHYECKOro KBaJpaTHOIO KOPHS;

MPUMEHSTH OIEPALIMIO U3BJICUEHMSI KBAJPAaTHOTO KOPHS U3
qucia, UCTIONb3YS IPU HEOOXOJUMOCTH KaJIbKYJIATOD;
OLICHMBAaTh KBaJpaTHble KOPHM LEJIbIMH YHCIAMU U
JECATUYHBIMU JIPOOSIMU;

pacmo3HaBaTh GYHKIHIO y=V'X 1 rpaduK GpyHKIHH;
CTpouTh rpaduk HyHKIMHU 110 TOYKAM, OTIMCHIBATH CBOHCTBA|
(bYHKINH, TOKA3bIBAaTh CXEMATUYECKHU I10JI0KEHHE Irpaduka
Ha KOOPJMHATHOM MJIOCKOCTH;

CpaBHMBAaTb W  YINOPSAJOYMBATH  PALMOHAIBHBIE U
UppalMOHANIbHBIE 4YHCJA, 3allUCaHHBIE C  ITOMOIIBIO
KBaJIpaTHBIX KOPHEN;

HICCIIe/IOBATh ypaBHEHHE X a, HaxOOuUTh TOYHBIE U
npuOImKEHHBIE KOpHU 11pH a > 0;

HCCIIEN0BATh CBOMCTBA KBAJPATHBIX KOPHEH, IPOBOIS
YHCIIOBBIE 9KCIIEPUMEHTHI C MICIIOJIb30BaHUEM
KaJIbKYJISITOpa (KOMIIBIOTEPA);

JIOKa3bIBaTh CBOMCTBAa apHU(PMETUUYECKUX KBaJPATHBIX
KOpHEH;

NPUMEHSATH UX JUI1 TpeoOpa3oBaHus BhIpaKEHUI;
BBIHOCUTh MHOMHUTENb W3-TIOJ 3HaKa KOPHS,
MHOJKHTENb 107 3HaK KOPHS;

BBIMOJHATh NMPEOOPa30BaHUs BBIPAXKEHHM, COJEpKaIInx
KBaJIpaTHbIE KOPHU;

YHopsaa04uBaTb

BHOCHUTDH

® 13yyaTh CIOCOOBI OCBOOOXKIEHUSI OT UPPAIIOHAIBHOCTH B
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3HaMeHarene Apoou;

BBIDAKATh  IIEPEMEHHBIE W3  T'EOMETPUYECKUX U
buznueckux Gopmyr;

BBIYMCIIATH  3HAUEHHS  BBIPAKCHHUH,  COAEPXKALIUX
KBaJIpaTHbIC KOPHH, HCIOJb3Yysl TP HEOOXOIUMOCTH
TaOJIMIly KBaJpaTOB HATYPAIbHBIX YHCEI, KAIBKYJIISTOP;
UCIIOJIb30BAaTh B XOJE pEIICHHs 3a1ad dIIEMCHTapHBIC
NpPE/ACTaBICHUS,  CBA3aHHBIE C  NPUOMIKEHHBIMHU
3HAYCHHUSIMH BEJIHMYUH;

3HAKOMUTbHCS C UCTOPUEH Pa3BUTHsI MATEMAaTHKH.

IToBTOpEeHUe u
o06o6mienHue. (7 4.)

[ToBTOpEeHNE OCHOBHBIX MOHSATUNA M METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eHNE 3HAHUH.

BEIOMpaTh, MPUMEHSTH, OIECHUBATH CIIOCOOBI CpaBHEHUS
Yucell, BBIYUCICHUN, NpeoOpa3oBaHU  BBIpAXKECHUIA,
pelIeHusl ypaBHEHUM;

OCYIIECTBIISITh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JICHCTBUIA U
CaMOIIPOBEPKY pe3yJibrara BBIYHCIICHHH,
npeoOpa3oBaHMi, TOCTPOCHUI;

pemars 3aJaud U3 peaJibHOM  JKM3HM, NPUMEHATH
MaTeMaTUYeCKHUe 3HAHUS ISl PelIeHUs 3aJad U3 JPYrux
IIPEIMETOB;

pemate TEKCTOBbIE 3aJaud, CpaBHHUBAaTh, BBIOUPATH
CIoCcOObI peIeHUs 3ada4H.

9 kiacce

(2 yaca B HeqeJ110, BCero 68 yacon)

HazBanue
pasaesa (Tembl)
Kypca (4uci10
4acoB)

OcHoBHOE conep:kanne

OcHoOBHBIE BU/IBI 1eATEJIbHOCTH 00Yy4YAKIIHNXCS

[ToBTOpenue. (44.)

IIpeoOpa3oBanue panuMoOHaNbHBIX BbIpakeHui. IIpeoOpazoBaHue
BBIP)XECHMI, COAEpKallMX KBaJpaTHble KOpHU. Pemenue cucrem
JIMHEWHBIX YPaBHEHUM.

AKTYaJIM3UPOBATH UMCIOIHUECS 3HAHUA U YMCHU S,
BBITTIOJIHATD TPCHUPOBOYHBIC 3a/IaHUA, KOPPEKTHUPOBATHL CBOU|
SHAHUS U YMCHUA,

OTB€YATb Ha HWTOIOBBIC BOIIPOCBI W OLCHHBATHL CBOU
JOCTHIKCHMUA.
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YpaBHeHUs u | OnpeneneHue KBagpaTHOTO YpPAaBHEHMs, HEMOJHBbIE KBAJpaTHbBIE | ® DPACIIO3HABATH KBaJpaTHbIE YPaBHEHMUS;
HEPABEHCTBA. ypaBHeHus. KosndecTBO KOpHEH KBaJpaTHOIO YpaBHEHHS B | ® 3alUChIBaTh (GOPMYILy KOPHEH KBaJpaTHOIO ypaBHEHHUS;
KBagparusie 3aBUCHUMOCTM OT €ro JUCKPUMHHAHTA. PelleHue KBaJpaTHBIX | ® pelaTh KBaJApPAaTHHIE YPABHEHMS — IIOJIHBIE U HEIIOJHBIC,
ypaBHeHus. (22 | ypaBHeHuit mo Qopmyne. Pemienue ypaBHEHUIA, CBOSIIIMXCS K | ® TPOBOJAMTH IPOCTCHIINE HCCICAOBAHUS  KBaJpPaTHBIX
q.) KBaJpaTHbIM. Pelenne 3a1a4 ¢ MoMOIIbIO KBAJAPATHBIX YPAaBHEHUM. YPaBHEHUN;
Teopema Buera. IlogOop kopHell ¢ HCHONb30BaHUEM TEOPEMbl | ® DpeElIaTh YpPaBHEHMs, CBOJSIIMECS K KBaJpaTHBIM, C
Buera. KBagpaTHbie ypaBHEHHUs C TapaMETPOM. MOMOIIBIO TTPe0Opa3oBaHui;
Pemenue npoGHO-panMoHanbHbIX ypaBHeHMH. Pemienue 3amgau ¢ | © HaOn0AaTh M aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU U
IIOMOILBIO PAallMOHAIBHBIX YPAaBHEHHM Ha JIBHKCHHE, COBMECTHYIO KO3 puIIMeHTaMH KBaJpaTHOTO YPaBHEHUS;
paboTy U MOKYIIKH. e (QopmynupoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO
TEOpEMY, IPUMEHATH 3T TEOPEMBI I PELICHUS 3a/1a4;
® pemaTh TEKCTOBBIE 33/aYM ajIredpauyecKuM CrocoOoM:
NEPEXOIUTh OT CJIOBECHOH (DOPMYIMPOBKU YCIIOBUS
3ajjaud K anreOpandeckoil Mojenu ImyTéM COCTaBJICHHUS
ypaBHEHUS,
® pelaTh COCTABICHHOE YPaBHEHMUE,
® VHTEpIPETUPOBATH PE3YIIbTAT;
® 3HAKOMMTbHCSI C UCTOPUEHN pa3BUTHSI alIreOpsbl.
YpaBHeHUs ¥ YncnoBele HepaBeHCTBA W uX cBoucTBa. OObenuHeHne u | ® (HOpMyJTUpOBaTh  CBOWCTBA  YHCJIOBBIX  HEPAaBEHCTB,
HEPaBEHCTBA. [IEPECCYCHUE UHCIOBBIX MHOXKECTB. YHUCIOBBIE IPOMEKYTKH. WUIFOCTPUPOBATh ~ UX  HAa  KOOPJAMHATHOM  INPSAMOM,
HepaBencrBa. (18] OObeauHeHHnEe W NEpPECEYEHHE  YHUCIOBBIX  MPOMEXKYTKOB. JIOKa3bIBaTh alreOpanyecky;
q.) HEPABEHCTBO C OJHOM IEpPEeMEHHOW. JIMHEHHBIE HEpaBEHCTBA C | ® JOKa3blBaTb HEPABCHCTBA HA OCHOBE  OIPEIEICHUs
OJIHOM epeMeHHOM 1 uX penieHne. CucTeMbl INHEHHBIX HEPABEHCTB YHUCJIOBOI'O HEPABEHCTBA;
C ONHOHN mnepeMeHHOM M uX pemeHue. M3o0paxeHue perieHus | ® MPUMEHATh CBOMCTBA HEPABEHCTB B XO/I€ PEIIEHUS 33/1a4; B
JIMHEWHOI'O HEPAaBEHCTBA M UX CUCTEM Ha YHMCIIOBOM IIPSIMOM. TOM YMCJIE JUISl OLIEHKU 3HAYEHUs BBIPAXKCHUS;
® OO0BACHATH, UTO SIBJISETCS PELUICHUEM HEPaBEHCTBA C OJJHON
IIEPEMEHHOM U YTO 3HAYUT PEIINTh HEPABEHCTBO;
® pelarh JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300pakaTh pelieHue HePaBEHCTBA HA YHCIIOBOM MIPSIMOIA;
® I[IPUMEHATh IIpU  pPELICHUHM  HEPABEHCTB  CBOMCTBY
HEPaBEHCTB;
® pemaTh CHUCTEMbl JMHEWHBIX HEPaBEHCTB, M300paxkaTh
pELIeHNE CUCTEMBI HEPABEHCTB Ha YHUCIIOBOM MPSMON;
® pelarh ABOWHbBIC HEPABEHCTBA.
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Yucna 41
BBIUMCIICHHUS.
[Tpubnmxénnoe
3HaYCHHE
BEITUYUHBL (2 4.)

[TpubnmxEéHHOe 3HAYEHHE BEIMYMHBI, TOYHOCTh NPHOIMIKEHHUS.
Oxpyrnenue uncen. IIpukunka u oleHKa pe3yabTaTOB BBIYHCICHHH.
[TorpemHoCTh MPUOIHNKEHUS.

OOBSCHATh TOHSATHS MNPHUOTMKCHHOE 3HAYEHUE U €ro
TOYHOCTb;

UCTOJB30BaTh pa3Hble (OPMBI 3aMUCH TPUOTMKEHHBIX|
3HAYCHMI;

aHAIM3UpOBaTh U JIeNIaTh  BBIBOJBI O  TOYHOCTHU
NpUOIIDKEHUs JIEHCTBUTENIBHOTO 4YHCIa MPH  pPEUIeHUH
3ajauy;

BBIUUCIIATH a0CONIOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTH
IpUOIKEHNS;

OKPYTJIATH JIEHCTBUTENbHBIC YHCIA, BHIIOIHATh MPUKUIKY]
pe3yJibTaTa BBIYHMCICHUM, OLEHKY 3HAYE€HHU YHUCIOBBIX|
BBIPKEHHUM.

Ywucaa U
BBIYMCIICHHS.
CreneHp C 1€JIbIM
[IOKA3aTEeJIEM.

(10 4.)

Crenenp c 1menbiM TokaszatesneMm. CTaHAapTHas 3amucCh 4YHUCIA.
Pa3mepbl 00bEKTOB OKpYXkKAaroiero Mupa (0T 3JI€MEHTAPHBIX YaCTHUI]
0 KOCMHUYECKUX OOBEKTOB), HJIUTEIBHOCTh TIPOILECCOB B
OKpy»karo1ieM mupe. CBOICTBA CTENEHU C LEJIBIM [TOKA3aTENIEM.

dbopmynupoBaTh CTEIIEHU C
MOKAa3aTelIeM;

HaXOJIUTh 3HAYEHMS BBIPAKECHHUH, COJAEPIKAIIUX CTETCHb C
LEJIBIM OTPHIATEIIBHBIM ITOKA3aTEIIEM;

MPEJICTaBISTh 3aMuCh OOJIBIIUX W MalblX 4HCET B
CTaHJAPTHOM BH/IC;

CpaBHMBATh 4YHUCJIAa W  BEJIUYMHBI,
HCITOJIb30BaHueM cterneHu 10;
WCIIOJIH30BaTh 3alUCh YHUCEI B CTAHJAPTHOM BUE Jif
BBIPQXXEHHS pa3MepPOB 0OBEKTOB, UIUTEIHLHOCTH MPOIIECCOB
B OKPY’KaroIIeM MHUDE;

dbopMyIUpoBaTh, 3aMUCHIBATH B CUMBOJIHYECKOH Qopme U
WJUTFOCTPUPOBATH MIPUMEPAMU CBOMCTBA CTENEHU C IEJIBIM
IMOKAa3aTelIeM;

MPUMEHATh CBOMCTBA CTENEHW JUIA TpeoOpa3oOBaHUS
BBIPXKEHM, COAEPKALIUX CTEIIEHH C LIeJIbIM MTOKa3aTeeM;
BBIIOJIHATL JEWCTBHS € 4YHCIIAMH, 3allMCaHHBIMH B
CTaHAapTHOM BHJe (YMHOXEHHE, NEJeHHEe, BO3BEIICHUE B
CTEIEHb).

OIpe/IeIICHUE 1EJTBIM|

3allMCaHHBbIC C

OyHKIHH.
OcHoBHbIE
TIOHSITHSL.

[Tonsarue ¢pynkuuu. OOIACTH ONpeeNeHus] U MHOXKECTBO 3HAUCHHH
¢ynknuu. CrnocoObl  3amanus  ¢GyHkuuil. I'padux  dyHKIuM.
CaoiicTBa QyHKIMHU, UX OTOOpaKEHUE HA TpadHKe.

OIEepPUPOBATH MOHATUSAMU: (PYHKLHS, 00JIACTH ONpPEACTICHHS
¢byHkuy, o00nacTb 3HAYEHUH  (QYHKIMH, 3HAUYEHUE
apryMeHTa, 3HaueHue QyHKIHH;
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YucioBbie

bynkuuu. (7 4.)

Urenue u mnocrpoenue rpapukoB ¢ynkmmid. [Ipumepsr rpaduxos
GYHKIMHA,  OTpaXaloIIMX  peajbHbIE  MPOLECCH.  (PYHKIHH,
ONUCHIBAIONIME TMPSIMYyEd ¥  OOpaTHYK  IPONOPIMOHAIbHBIC
3aBUCHMOCTH, UX rpaduku. GyHkmn y=x2, y=x5, y=v'x, y=K/X, y=|x|.

BBIUUCIIATh 3HAYCHUS (YHKIUH, 3adaHHBIX (HopMyIamMu
(pu HEOOXOIUMOCTH MCIIOIB30BaTh KAJIbKYIIATOD);
COCTaBJIATH TAOIMIIbI 3HAYCHUN (PYHKINU;

CTPOHUTH I10 TOYKAM TpaduKu GyHKIHHA (OrpaHUUYEHHO);
OTHCHIBATH CBOKCTBA ()YHKIIMHM HA OCHOBE €€ rpa)uaecKoro
NPE/ICTaBIICHHUS;

OIKCBHIBATH CBOWMCTBA AJIEMEHTAPHBIX (GyHKIUi: y=KX+b,
y=x2, y=x°, y=vx, y=k/X, y=|x|;

HAXOJIUTh C MOMOIIBIO Tpaduka GYHKIUU 3HAYCHHUE OTHOM
U3 pacCMaTPUBACMBIX BEIUYMH 110 3HAYCHUIO JIPYTOM
(MpUOIU3HUTENBEHO);

B HECIJIOKHBIX CIIyYasiX BBIpAXaTh (HOPMYIION 3aBUCHMOCTD
MEX/y BEIIMYHMHAMHU;

pacro3HaBaTh BUIBl M3y4aeMbIX (DYHKIUH, COMOCTABIISTH
CXEMATHUYECKU TOJIOKEHUE HA KOOPIUHATHOW TUIOCKOCTH
rpadukoB hyHKuMi Buga: y=Kx+b, y=x?, y=x, y=\/§, y=K/X,
y=|X| ¢ cooTBeTcTBYIOMIEH (hOPMYIION;
UCIIOJIb30BaTh  (DYHKIIMOHAIBHYIO
CHUMBOJIHKY;

UCCIICIOBATh IPUMEPHI TPAPUKOB, OTPAKAIOIINX PEATbHBIC
MIPOLIECCHI U SIBJICHHUS,

MIPUBOJIUTH TIPUMEPHI MTPOIIECCOB ¥ SIBJICHHUN C 3aJIaHHBIMH
CBOIMCTBaMH;

3HaKOMHTBCS C TIOHATHEM HEMPEPBIBHOW  (PYyHKIUH,
paccMaTpuBaTh MPUMEPBI KYCOYHO 3aJIaHHBIX (DYHKITHIA;

TCPMUHOJIOTHUIO H

IToBTOpEeHune
o0oOmieHue.

q.)

u

(5

[ToBTOpEeHNE OCHOBHBIX TOHSATUA W METOJOB KypcoB 7, 8 m 9
KJaccoB, 00001IeHNe 3HAHNH.

BbIOMpaTh, NPUMEHATH, OIIEHUBATh CIOCOOBI CPAaBHEHMUS
qucel, BBIYMCICHUH, MpeoOpa3oBaHUl  BbIpaXEHU,
pelIeHus] ypaBHEHU N

OCYILECTBISATh CAMOKOHTPOJIb BBINOJIHAEMBIX ICHCTBUU U
CaMOTIPOBEPKY pe3ysibTaTa BBIYUCIICHHH, TPeoOpa3OBaHM,
IIOCTPOEHHU;

pemiatb 3aJa4yd W3  pEaJbHOM  KU3HH, IPUMEHATH
MaTeMaTU4YeCKUe 3HaHUA Ul pEelIeHUs 3a7ad U3 APYyrux
IIPEAMETOB;
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® pfmark TCKCTOBBIC 3ajgadyd, CpPaBHHUBAThb, BBI6I/IpaTB
CIIOCOOBI PEIICHUS 3aJa4u.

10 xkaace

(2 yaca B HeeI10, Bcero 68 yacoB)

HaszBanmue
pa3aesa (TemMbl)

OcHoBHoOe coaep:kanue
Kypca (4uci10

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

4acoB)
[ToBropenue. (3 | Pemenue ypaBHeHU# 1 HEpaBeHCTB. [IpeoOpa3zoBaHue BEIpAXKCHHM, | ® aKTyaJIM3UpOBATh UMEIOIIMECS 3HAHUS U YMEHUS;
q.) CoJIepKallMX CTENEHb C LEJIbIM 0Ka3aTeIeM. ® BBLINOJHAT TPEHUPOBOYHBIE 3aJlaHUS, KOPPEKTUPOBATh
CBOM 3HAHUS U YMEHHUS;
® OTBEYaTh Ha WTOrOBBIE BOIPOCHl U OLIEHUBaThb CBOU
JIOCTUKEHHUSI.
Anrebpanueckue | KBamparnelil Tpéxunen. Pasnoskenne kBagpaTHOro TpéxuieHa Ha e Pacno3HaBaTh KBaJpaTHBIA TPEXWIEH, HAXOJIUTh KOPHH|
BBIPAXCHUSI. MHOKUTEIH. KBaJIpaTHOI'O TPEXUIEHA, YCTAHABINBATH BO3MOYXKHOCTD €T0
KBagpatublii Pa3oKEeHUsI HA MHOXKHUTEIH;
TPEXUIEH. packiaabiBaTh Ha MHOXKUTEIM KBAJpPAaTHBIM TPEXUIEH C
(3u4.) HEOTPULIATENIbHBIM JUCKPUMUHAHTOM;
MPUMEHSTh PA3JI0OKEHHE KBAaJPATHOTO TPEXWIEHA JUIs
npeoOpa3oBaHusl pallMOHAJIbHBIX BHIPAKECHUH.
DyHKIUH. KBagparuunas gynkius, e€ rpaduk u cBoiicta. [lapadoina, pacro3HaBaTh KBaJIpaTHYHYIO QYHKIIUIO 110 (hopmyIie;
KBagparuunas KOOPJIUHATHI BEPIIMHBI IapaboIibl, OCh CHMMETPUU MapadOoJIbl. UCCIIeI0BaTh M OMKMCHIBaTh CBOMCTBA (PyHKIIMK y=aX* MpH 4|
¢bynxus (8 4.) CrenenHble GyHKIUU C HATypaJbHBIMU MOKA3aTEISIMU 2 U 3, X >0 u npu a < 0 u pyHKIMHA y=ax2+n u y=a(x-m)2;

rpaduku 1 cBoiicTBa. I'paduyeckoe pemenue ypaBHeHU.

CTPOMTH W  M300paxaTb  CXEMaTHUECKH  TpaduKH
KBaJPaTUYHBIX (YHKIWHA, 3aJaHHBIX (OpPMYyJIaMu BHUIA|
y=ax?, y=ax’+n, y=a(x-m)% y=a(x-m)’>+n ¢ HOMONIBIO
11a0JI0HOB TapadoJIbL;

BBISIBIISAITh M 0000math  ocobeHHOCTH  rpadukal
KBaJ[paTu4HOM QyHKIMH Y = ax2 + bx + ¢;

ONpeneNiaTh KOOPAMHATHI BEPIIMHBI Mapaloiibl, OCh €e
CUMMETpPHH, HalpaBJICHUE BETBEH;

CTpOUTh TpapuK (PYHKIUH, 33JaHHON popmMyIoif Buga y =
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ax2 +bx +c;

® [PHUBOJUTH IIPUMEPBI KBAJPAaTHUYHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3HKH, TEOMETPHH;
® pacro3HaBaTh GyHKIHIO y=ax°,
® OOBSACHATH PACIONIOKEHUE HAa KOOPIMHATHOM IIOCKOCTH
rpaduka;
® JCIOJb30BaTh (byHKIHOHATBHO-TpaduIecKue
IIPEJICTaBICHUS UIsl PEIICHNS U UCCIICIOBAHNS YPaBHEHU;
® AHAIM3UPOBaTh M IPUMEHATH CBOWCTBA H3YUYEHHBIX
(GYHKUMH 1715 MX IOCTPOEHHUSI.
YpaBHeHUs JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJAIIMUXCA K | ® ONPEACIATH CTEIEHbD LIEJIOI0 YPABHEHUS,
HEPaBEHCTBA. nuHerHbIM.  KBajpaTHoe ypaBHeHue. PemieHue ypaBHEHMid, | ® pacro3HaBaTh LieNble U APOOHBIE YPABHEHUS;
VYpaBHeHUs ¢ | cBomsmMXcs K KBaJpaTHbIM. bukBanpaTHbie ypaBHeHus. [Ipumepsl | ® pemarh JIMHEHHbIE U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS,
OJIHOM pELIeHNs] ypaBHEHUH TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM CBOJIAIIMECS K HUM, IPOCTEHIINE IPOOHO-pallMOHAILHBIE
nepemeHHoil. (8 | Ha MHOxwuTenu. PemieHne ApOOHO-PALMOHATBHBIX YpPAaBHECHUIL. YpaBHEHUS,
q.) Pemienue TeKCTOBBIX 3aJau alreOpandeckuM METOAO0M. ® Dpelmarb YpaBHEHHsS TPETbe M YETBEPTOM CTENEHU ¢
[IOMOUIbIO PA3JIOKEHUS HAa MHOXHUTEIM U BBEACHUSA
BCIIOMOTaTeNbHBIX  TEPEMEHHBIX  (METOX  3aMEHBI
IIEPEMEHHOI), B YacTHOCTU peuiarb OWKBaJpaTHBIC
YPaBHEHHS;
® pemarh APOOHO-pallMOHAJIBHBIE YpaBHEHUS, CBOJAS UX K
LIEJIBIM YPaBHEHUSAM C ITOCIIENYIOIIEN TPOBEPKOI KOPHEN;
® HaxoAWTh 00JacThb JONYCTUMBIX 3HAUEHUU MEpEeMEHHOU B
JpOoOHO-pallMOHAILHOM YPaBHEHUH, COTJIACOBHIBATh KOPHHU|
ypaBHenus ¢ O/13;
® [peniaraTb BO3MOXKHBIE CIIOCOOBI PEIIEHUS] TEKCTOBBIX
3aJ1a4, 00CYAaTh UX U pelIaTh TEKCTOBBIE 33/1a4l Pa3HbIMU
criocobamu;
® 3HAKOMUTKCS C UCTOpUEH Pa3BUTHUSI MATEMATUKH.
VYpaBHeHUs n | KBagpaTHble HEpaBEeHCTBA U UX pEILICHHUE. ® uuTaTh, 3allUChIBaTh, IIOHUMAaTb, HWHTEPIPETUPOBATH
HEPaBEHCTBA. Pemennie HepaBeHCTB METOJOM MHTEPBAJIOB. HEPaBEHCTBA; UCI0JI30BATh CUMBOJIMKY U TEPMUHOJIOTHIO;
KsanpatHsie ® BBINOJHATH NPeoOpa3OBaHMsl HEPABEHCTB, HCIOJIb30BATh
HepaBeHcTBa. (6 JUTsl peoOpa3oBaHMs CBOMCTBA YHCIIOBBIX HEPABEHCTB;
.) ® paclo3HaBaTh JIMHEHHBIE U KBa/IpaTHbIE HEPABEHCTBA;
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pemath KBaJpaTHbIC HEPAaBEHCTBA, UCIOJB3YsI rpaduuecKue)
IIPEIICTaBIICHHUS,

pemath KBaJpaTHbIE HEPABEHCTBA M HEpaBEHCTBa Ooiiee
BBICOKOU CTEIIEHH METOJIOM MHTEPBAJIOB;

pemarb CUCTEMBbl HEPAaBEHCTB, BKIIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO;

OCBauMBaTb U IIPUMEHATb HEPABCHCTBA IIPU PELICHUH
pa3IMYHBIX 3azad4, B TOM YHCIIE
IIPAKTUKO-OPUEHTUPOBAHHBIX.

YpaBHeHus
HEpaBEHCTBA.
Cucremsl
ypaBHEHHUH. (6 4.)

151

VYpaBHeHHe ¢ IByMs IIepeMeHHBIMU U ero rpaduk. Cuctema IByX
JUHEHHBIX ypaBHEHUN C JABYMsI NEPEMEHHBIMM U €€ pellIeHUE.
Pewrenue cucrem ByX ypaBHEHUMN, OJTHO U3 KOTOPBIX JIMHEWHOE, a
Ipyroe — BTOpO# cTeneHu. [ paduyaeckas HHTEpIIpeTaIus CHCTEMBI
YpaBHEHUH C JIBYMs NEpEMEHHbIMU. PelieHue TEeKCTOBBIX 3ajau
aredpanvyeckium crocoOoM.

OCBaMBaTh U MNPUMEHATh NPUEMBI PELICHUSI CUCTEMBI JABYX
JIMHENHBIX YPAaBHEHUW C ABYMS MNEPEMEHHBIMH U CHCTEMB]
JIBYX YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJIACTCS
JIMHCHHBIM;

HCIO0JIb30BaTh GbyHKIIMOHATBHO-TpaduIeCcKue
MPECTABICHUS JJI1 PEUICHUS] U UCCIEIOBAHUS YPABHEHHUI]
U CUCTEM;

aHATM3UPOBATH TEKCTHI 33144, pEIaTh X aIreOpandecKum
CrocoOOM: TEPeXOIUTh OT CJIOBECHOW (POPMYTHUPOBKH
VCIIOBUSL 3aJjaud K aureOpandeckod MoOIenu IyTeM|
COCTaBJICHUSI CUCTEMBI YPAaBHEHUM; PEIIaTh COCTABIECHHYIO)
CHUCTEMY YPaBHEHUI; UHTEPIPETUPOBATH PE3YJIbTAT;
3HAKOMMTBCS C UICTOPUEUN Pa3BUTHS MATEMATUKHU

VYpaBHeHUs u | I'papuueckast nuaTepnpeTalysi HEpaBEHCTB U CUCTEM HEPABEHCTB C UMETh NpeACTaBlIeHNue 00 N300paKeHNH Ha KOOPAUHATHOM
HEPABEHCTBA. IBYMsI IEPEMEHHBIMHU. IUIOCKOCTH MHOXECTBA PEIICHWH HEPABEHCTBA C ABYMs
HepaBenctBa ¢ MEPEMEHHBIMH C TIOMOIIBIO TNPUMEPOB HA TOTOBBIX
JBYMs pPHUCYHKaXx.
nepeMeHHbIMH (2
4.)
Uucnossie [Tonstue YHCIIOBOM MOCJIEI0BATEIHHOCTH. 3ananue ocBaMBaThb U TMPHUMEHSTh HWHAEKCHbIE O0003HAYEHMUS,
MOCJIEI0BATENbH | MOCTEOBATENbHOCTH PEKyppeHTHOW Qopmynoil u  dopmymoi CTPOUTb PEUYEBbIE BBICKA3bIBAHUSA C MCIIOIb30BAHHEM
octu. (20 4.) n-rowieHa. Apudmernyeckass M TIeOMETpHYEcKas IMPOTPECCUU. TEPMHUHOJIOTHH, CBSI3aHHOM C MOHSTHEM
dopMyabl N-ro uieHa apUPMETUYECKOH U TIeoMeTpUYEecKOi MIOCJIEI0BATEIBHOCTH;
Mporpeccuii, CyMMmbl MEpBBIX N wieHOB. M300pakeHne 4JIeHOB aHAJIN3UPOBATh bopmyny n-ro qjIeHa

apupMeTHYeCKOH M TeOMEeTPUYECKOl mnporpeccuil TOYKaMH Ha

MIOCTIe/IOBATENbHOCTH WM PEKYPPEHTHYIO (dopMyay u
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KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U KCIIOHEHIUAIbHBIA POCT.
CokHbIE TPOLICHTHI.

BBIYUCIIITh WIECHBl IIOCJIENI0BATEIBHOCTEN, 3aJaHHBIX
3TUMHU (HOpMYJIaMU;

YCTaHABIMBAaTh  3aKOHOMEPHOCTb B IIOCTPOCHUM
IIOCIIEIOBATENbHOCTH,  €CJIIM  BBINMCAHBI  IIEPBBIC
HECKOJIBKO €€ YJICHOB;

pacro3HaBaTh apU(PMETUYECKYH0 U TE€OMETPUYECKYIO
MIPOrPECCUU TPU PA3HBIX CIIOCO0AX 3a/1aHUS;

pelaTh 3aJa4d C UCHOJb30BaHUEM (HOpMyJ N-ro wieHa
apu(METHIECKON U TEOMETPUIECKOM POTrpeccuil, CyMMBI
IIEPBBIX N YJICHOB;

u300paxkaTb WIEHbl IIOCJIEI0BATEIbHOCTH TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTH (OrPaHUYEHHO);
paccMarpuBarh IPUMEPBl IPOLECCOB M SBICHUM W3
pEaIbHOM  KM3HHU, WUIIOCTPUPYIOIIME W3MEHEHHE B

apuMeTHYecKoil  mporpeccHud, B  TCOMETPHUYCCKOM
IPOTPECCUH;
pewaThb 3a/1a4H, CBSI3aHHbIE c YU CIIOBBIMHU

IIOCJICIOBATEIBHOCTSIMYA, B TOM YHCIE 3aJaudl U3
peanbHOMU JKU3HH;

peuiaTth 3aJa4rd Ha CJIOXKHBIC HPOLCHTBI, B TOM YHCJIC
3aJaud U3 pealbHON NpPaKTUKU (C MCIOJIb30BaHUEM
KaJIbKYJISITOPA);

3HaKOMHTbCS C UCTOPHEH Pa3BUTHS MAaTEeMaTHKH.

IToBTOpEHUE,
o0oO1enue,
CUCTEeMaTH3aIIHs
3HaHui. (12 4.)

Yucna w©  BbUMCIEHHUS (3alMCh, CpaBHEHHWe, JeHCTBHUA C
NeHCTBUTENIFHBIMU ~ YHCIIAMH, YHUCIIOBAas TIpsAMas; MPOICHTHI,
OTHOILEHMsI, MPONOPLUHU; OKpYIJIEHUE, NPHOIMKEHHE, OLEHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOO0M).

OIIEpUPOBATh MOHATHUSAMHU: MHO)KECTBO, IOJMHOXKECTBO,
orepaiy HaJl MHOXKECTBaMHU;

UCMOJIb30BaTh TpapHUuecKkoe MpPeJCTaBICHHE MHOMXKECTB
JUISL ONMCAHUSl PEAJbHBIX MPOLECCOB M SBJICHUM, MPHU
pEeLIeHUH 3aj1a4y U3 IPYTUX y4eOHbIX IPEIMETOB;
aKTyaJIn3UpOBaTh TEPMUHOJIOTHIO U OCHOBHBIE JIEHCTBUS,
CBSI3aHHBIE C YMCJIAMM: HAaTypaJbHOE UYHUCIIO, IIPOCTOE U
COCTaBHOE YHCIA, JAEIUMOCTb HaTypalbHBIX YHCED,
MPU3HAKKA JIETMMOCTH, LEJI0€ YHUCIIO, MOAYJIb 4YHCIA,
OOBIKHOBEHHAsI M JIeCATUYHAsI IpOOU, CTaHIAPTHBIN BU
qucia, apuMeTHUECKUil KBaIpaTHbIA KOPEHb;
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BBINOJIHATh JCHUCTBUS, CPaBHHUBATh W YIOPSAIOYMBATH
4yHucia, MPeICTaBIsATh YUcia Ha KOOPAMHATHOM MPSIMOM,
OKpYTJISTh YUCIIA;

BBIIIOJHATh ~ NPUKUAKY W OLEHKY  pe3yjbTara
BBIYHCIICHHI;

peraTh TEKCTOBBIE 3a71a4H apU(PMETHIECKUM CITOCOOOM;
pelarh TpakTHYECKUE 3aa4u, COAEp KAIIUe MPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIUME 3aBUCHUMOCTH: CKOPOCTbh—
BpEMS—PACCTOSIHUE, [IEHA —KOJUYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYQ;
pazbupath peaibHbIE JKU3HCHHBIC CUTYyallHH,
(dbopMynupoBaTh MX Ha fA3BIKE MATEMAaTUKH, HAaXOJIUTh
pelleHre, TOPUMEHSs  MAaTeMaTUYeCKUWWd  amnmapar,
WHTEPNPETUPOBATH PE3YJIbTAT.

AnreOpanyeckue BbIpaKeHUs (IIPeoOpa3oBaHUE aNreOpamdecKux
BBIPKEHUH, I0MyCTUMBIC 3HAUCHHS).

ONEpUpPOBaTh  MOHATUSIMU:  CTENEHb C  IIE€JIBIM
nokaszaresaeM, apu(pMeTHUeCKUil KBaJpaTHbBI KOpEHb,
MHOTO4JIeH, anredpanyeckas IpoOb, TOKIECTBO;
BBINOJIHATh OCHOBHBIE IEHCTBUS: BBIIIOJIHATH PACUETHI 110
dbopmyam, peoOpa3OBEIBATH (13
JIpOOHO-pallMOHATIbHBIE BBIPAXKEHUSI W BBIPAKEHUS C
KOpHSIMH, PEaJM30BBIBATH PA3JI0KEHWE MHOTOYJIEHA Ha
MHOXHTEIH, B TOM YMCJIE C MCIOJIb30BaHHEM (hopmyi
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH;
HaxXOJUTh JOIYCTUMBIE 3HAYEHHUsS IEPEMEHHBIX I
JpOOHO-PALIMOHAJIbHBIX BbIPAXKEHHM, KOPHEH.

YpaBHEHMs, HEPAaBEHCTBA M MX CUCTEMBI (METOIBI pELIEHUS,
pelIeHre 3aa4 py MOMOIIM YPaBHEHUN M CUCTEM YpaBHEHUH)

OIIEpUPOBATH MTOHATUSAMU YpaBHEHUE, KOpPEHb
YpaBHEHUS, CTENICHb YPAaBHEHUS, JIMHEHHOE HEPABEHCTRBO,
KBaJpaTHOE HEPABEHCTBO, CUCTEMA YPaBHEHUM, CUCTEMA
HEPaBEHCTB, PaBHOCUJILHBIC MPE0Opa30BaHUS;
AKTyaJIM3UpPOBATh ~ OCHOBHBIE  METOJBl  PELIEHUS
YpaBHEHUH, HEPABEHCTB U UX CUCTEM;

pelaTh TEKCTOBBIC 33J]a4H aIre0panyecKuM CrocoOoM.

OyHKIMK  (IOCTPOCHHE, CBOMCTBA  W3YYEHHBIX  (DYHKIIMIA;
rpaduueckoe pereHre ypaBHEHHIH U UX CUCTEM).

OTIepUpPOBATh MOHATHSAMH: (QYHKIMS, rpapuk (QyHKIUH,
HyTd  (QYHKIHMM, TPOMEXKYTKH 3HAaKOIOCTOSHCTBA,
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MPOMEKYTKH BO3pacTaHus, yObIBaHWs, HauOoIbIIee U
HavMEHbIIIee 3HaYeHUS (PyHKIUH,

aHaM3UpOBaTh, CpPaBHHUBATh, OIMCHIBATH CBOMCTBA
(hyHKIMHA, CTPOUTH UX IpauKy;

OTIEPUPOBATH MOHATUSMU: TPSAMAsi IPOTIOPLUOHATIBHOCTb,
oOpaTHasi MPOMOPIMOHABHOCTh, JHMHEHHAs (YHKIIHS,
KBajpaTH4Has GyHKIUs, mTapadoia, runepoora;
UCIIOJIB30BaTh TpapuKU Il  ONPEJCICHUS CBOMCTB,
MPOIECCOB M 3aBUCHUMOCTEH, JJIsi peIIeHUs 3anad u3

APpYyrux y‘{e6HLIX npeaAMCTOB U peaﬂBHOﬁ KH3HU,

IMPOICCChI U ABJICHH,

BCJIMYMHAMM.

[Tpu pazpabotke pabouell mporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHWU HE MOTYT OBITh B TIOJHOW Mepe YUTEHBI
BO3MOKHOCTH VCIIOJIb30BaHUsA AIEKTPOHHBIX (M ppOBBIX) 00pa3oBaTeIbHbIX peCypcoB, SABJISIOIINXCA
y4e0HO-METOINYECKUMHU MaTepraiaMu (MyJIbTUMEINITHBIE POTPAMMBI, SEKTPOHHBIC YICOHUKH U 3aIaYHUKH, SJIEKTPOHHBIC
OMOIMOTEKN, BUPTyalbHbIE JaOOpPATOPUH, UTPOBBIE MPOTPaMMbl, KOJUIEKIMU LHUQPPOBBIX 00pa30BaTENIbHBIX PECYpPCOB),
WCTIONIb3YEMBIMH IS OOy4YeHHUSI W BOCHHUTAHMS PA3IUYHBIX TPYII MOJIb30BaTEJIeH, MPEACTaBICHHBIMUA B JJEKTPOHHOM
(undpoBoM) BHIEe U peanusyrolUMU Aunaktuyeckue Bo3MoxkHocTd WKT, conmepikaHue KOTOpPBIX COOTBETCTBYET
3aKOHOJIATEILCTBY 00 00pa3oBaHuM. Y CIEMBIX 00YUYarOIIMXCs BO3MOKHOCTH UCTIOJIb30BaHUS IIU(PPOBBIX PECYPCOB HA yPOKAX
anreOpbl OrpaHUYEHbl NMPUMEHEHHEM KaJIbKYJISTOpa, B PEAKUX CIy4yasiX — DJIEKTPOHHOM OMONIMOTEKH, TaK Kak CJernoi
oOy4Jaronuiicss He MOKeT BOCIIPUHUMATH Tpaduueckyro nHbopmMaruio (Tabauiiel, rpaduKu, TuarpaMMbl) C 9KpaHa MOHUTOPA
OCPEJCTBOM 3pPEHUS.
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INIPUMEPHAS PABOYAS ITPOT'PAMMA 110 YYEBHOMY KYPCY
«T'EOMETPUS»

Copep:xanue yueOHoro kypca «I'eomerpusi»
7 kiaace

HauanbeHble nonsTHs reoMerpun. Touka, mpsmMas, OTPE30K, Jyd. Yros. Buasl
yrioB. BeprukanbHble M cMeXHbIE yribl. buccektpuca yria. IlapamiensHocTs 1
MIEPIIECHIUKYJISIPHOCTD MPSIMBIX.

OCHOBHBIE ITOCTPOEHHUS C MOMOULIBIO LUPKYJS U JIMHEWKU. TpeyronbHUK.
Bricora, mennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOEnpeHHBIE M  pPaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpPU3HAKKM pPABHOOEAPEHHOro TpeyroiabHuka. llpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa ¥ IPU3HAKH NTapaJUIEIbHBIX NpsMbIX. CyMMa yIJIOB TPEYTrOJbHUKA.
Bnentnue yriel TpeyroibHUKA.

[IpsmMoyrosbHbIli  TpeyroiabHUK. CBONCTBO MeEIMaHbl MPSAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [[pu3HaKy paBeHCTBA NPSIMOYTOIBHBIX
TPEYTrOJILHUKOB. IIpAMOYTONbHBIN TpeyronbHuK ¢ yriom 30°,

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM yTiie U O0JbIIel CTOPOHE TPEYTOJbHUKA.

OKpy>KHOCTb U KpYT, XOpAa U AUaMeTp, UX CBOMCTBA.

8 ki1ace
IleprieHIUKY ISP ¥ HAKIIOHHAS.
I'eomerpruueckoe mecTto TOYek. buccexkrpuca yriia u  CepeIUMHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK.
Jlomanasg, MHOroyrosbHuk. YereipéxyronpHuku. Ilapamnenorpamm, ero

NpPU3HAKU U CBOMCTBAa. YacTHble cllydyad MapauiesorpaMMoB (IIPSIMOYTOJIbHHUK,



pomO, KBazpaT), X MpU3HAKU U CBOMCTBA. Tpamenusi, paBHOOOKas Tpamneuus, e€
CBOMCTBA M Npu3HaKU. [IpsAMoyroyibHas Tpaneuus.

Cummerpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CHMMETPHH B OKPY>KAIOIIEM MHPE.

Meron ynBoenuss Menuansl. L{eHTpanbHas CMUMMETpHS.

Teopema @aneca u Teopema 0 NPONOPLMOHAIBHBIX OTpe3kax. LlenTp macc
TPEYTOJbHUKA.

CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. DopMynbl Ui TUIOMAIH
TpEYroJibHHKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIOIIaeh
NMoI00HBIX (UTYP.

Brluucnenue miomaaei TpeyroJlbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

[Tonobue TpeyroibHUKOB, Ko3(pduimeHT noaodusa. IlpusHaku nomoous
TpeyrojabHUKOB. CpenHss JUHUS TpeyroibHUka. [IpumeHeHue nomoOus npu

pELIEHNN NMPAKTUYECKHUX 3a4a4.

9 kace

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrIJia MPSMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIUU
yraos B30°,45° n60°.

B3auMHoe pacnosioxeHne OKpy>KHOCTH U npsiMoi. KacarenbHas u cekyias K
OKpYHOCTH. OKpy>XHOCTb, BIIMCaHHas B YroJl. BrmncaHHas W OINHCaHHAA
OKPY’KHOCTH TPEYTOJIbHHKA.

BrnucanHble M LEHTpalbHBIE YIJIBL, YTOJ MEXAY KAacaTEIbHOM M XOPIOU.
Yrael Mexay XOpaaMH M CeKyIUMMM. DBrmMcaHHble H = ONMCAHHBIE
YETBIPEXYTOJbHUKN. B3auMHOEe pacnosiokeHue NIByX OKpykHocTel. Kacanue

OKpyx)HOCTeH. OOIIHEe KacaTeabHbIE K IBYM OKPYKHOCTSIM.
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Teopema o0 mnpousBeAEHUH OTPE3KOB XOPH, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeJIbHOM.

Bektop, mimmHa  (MOAYJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPHI,
IPOTUBOIOJIOXKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, olepauuy HajJ BekTtopamu. CpenHss JuHUA Tpaneuuu. PasnoxeHue
BEKTOpa N0 IBYM HEKOJUIMHEAPHBIM BeKTOpaMm. KoopauHaThl BEKTOpa.

JlexkapTOBbl KOOPAMHATHI HAa IJIOCKOCTH. Y paBHEHUS MPSAMOUN U OKPYKHOCTH
B KOOpJMHATAX, NIEPECEUCHHE OKPYKHOCTEH M NPSIMbIX. METOl KOOPIMHAT U €ro

IMPUMCHCHHC.

10 kaace

Cunyc, xocuHyc, TaHrenc yraoB or O go  180°.OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pelenne npakTruyecKux 3aay ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

CkansipHOE MPOU3BEAECHNUE BEKTOPOB, IPUMEHEHHE ISl HAXOKACHUS JJIUH U
YTJIOB.

[IpaBunbHBIE MHOrOyroJibHUKM. JlnuHa okpyxkHocTu. I'pagycHas wu
paguaHHas Mepa yIJia, BBIYMCIEHUE JJIMH OYr OKpyxkHocTeu. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (Guryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

Ilnanupyemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHA Y4eOHOro Kypca
«I'eomerpus»
7 xJ1ace
° Pacno3HaBaTh M3y4eHHbIE T€OMETpUUECKUE (PUTYPBI, ONIPEACIATh UX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTb T'€OMETpUYECKUE (UTYpBI; BBIMOIHATH

YCPTCIKU 110 YCJIIOBUIO 3aa4H,
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° U3MEPSATH JUHEWHBIC U YTJIOBbIC BEJIMUUHBL;

° pemaTth 3a7a4i Ha BEIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB;

° JienaTh TPyOyr0 OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUWH TMPEIMETOB B
pealbHON >KW3HHM, Pa3MEPOB MPUPOIHBIX OOBEKTOB; paszlinyaTh pa3Mepbl ITHUX
O0OBEKTOB T10 TIOPSIKY BETUIHHBL;

° CTPOUTH YEPTEKU K TEOMETPUUECKUM 3a7a4am;

° M0JIb30BaThCsl IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUN 3a/aY;

° MPOBOAUTL  JIOTHYECKHE  PACCYXIEHHUS C  HUCIIOJIb30BaHUEM
r€OMETPUUECKHUX TEOPEM;

° MOJIb30BaThCS MpU3HAKAMHU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJbHUKOB,  CBOMCTBOM  MEAHMaHbl, MPOBEAEHHOM K  THIOTEHY3€
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a/adY;

° OMPENENATh NMapalIeIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
oOpa3yeT ¢ HUMH CeKyIlas;

° pelath 3a7a4u Ha KJIeT4yaToi Oymare;

° MPOBOJUTh BBIUMCICHUS W HAXOAWTh YHCIOBbIE M OYKBEHHBIE
3HAQYCHUSl YTJIOB B T'€OMETPUYECKHUX 3aJadyax C HUCIOJIb30BaHUEM CYMMBbI YTJIOB
TPEYTOJbHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX TMIPU MEPECEUCHUU JIBYX
MapajuieNIbHbIX MPSIMBIX CEKYLIEH;

° pelaTh MpakTUYECKHUE 3a]]a4i Ha HaX0XKJACHUE YTJIOB;

° dbopMyTUpOBaTh OIpPEACIICHUS OKPYXKHOCTHU U Kpyra, XOpIbl H
JIMaMeTpa OKPY>KHOCTH, TOJIb30BAThCSl UX CBOMCTBAMH; YMETh NPUMEHSTH 3THU
CBOMCTBA IIPU PEILICHUU 3a/1a4;

° MOJIb30BAThC MPOCTEUIIMMU TE€OMETPUYECKUMU HEPABEHCTBAMU,
MOHUMATh UX MPAKTUYECKUI CMBICIT,

° MPOBOJAUTH OCHOBHBIE T€OMETPUYECKHE TOCTPOCHUSI C TOMOIIIBIO

LUPKYJIS U IUHEUKHU.
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8 kiace

° Onpenensats MapauIEIbHOCTh IMPSIMBIX C IIOMOIIBID PAaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM IPSAMOM;

° BIIAJIETh IIOHATHEM I'€OMETPUUECKOTO0 MECTA TOYEK;

U YMETb ONPENEIATh OUCCEKTPUCY YIJIa U CEPEINHHBIN NEPIEHAUKYIIAP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK;

° pacro3HaBaTb OCHOBHBIE BHUJBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3a/1a4;

° IIPUMEHATh CBOMCTBA TOYKHM IIEPECEYEHUS MEAWAaH TPEYTOJIbHUKA
(eHTpa Macc) B pelIeHUH 3a/1ay;

° BJIAJETh IOHATUEM CpPEIHEW JIMHUM TPEYTOJIbHUKA, MPUMEHATH €€
CBOMCTBO MPU PEIICHUU F'€OMETPUYECKUX 3a/1a4;

° IIOJIB30BaThCS TeopeMon Paneca U TEOPEMOU O MPONOPLHOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JJIS PELICHHS MPAKTUYECKUX 3374,

° OPUMEHATh MpPU3HAKW TOJ00US TPEYTrOJbHUKOB B  PEILIEHUU
F€OMETPUYECKHX 3a]1ay;

° noJib30Bathesl Teopemont [ludaropa uist pemieHuss reoMeTpUYECKUX 1
MPaKTUYECKUX 3a]1ay;

° CTPOUTh MAaTEMATHYECKYIOMOJE€Nb B  MPAKTUYECKUX  3aj]ayax,
CaMOCTOATEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOILNE JUITMHBL

° BBIYHUCIIATH (PAa3JIMYHBIMU CHOCO0aMH) IJIOIIAAb TPEYTrOJbHUKA U
IUIONIA/I MHOTOYTOJIbHBIX (PUryp (HOJIB3YSCh, II€ HEOOX0IUMO, KAJIbKYJISITOPOM);

° BJA/IeTh MOHATHAMH MpeoOpa3oBaHUs MOJI00HS, COOTBETCTBEHHBIX
AJIIEMEHTOB MOJOOHBIX PUryp;

° M0JIb30BAaThCs CBOMCTBAMHU MMOJ0OMSI TPOU3BOJIBHBIX (UTYDP, YMETh

BBIYHCIIATH JIJTUHBI U HAXOJUTh YTIIbl Y TOJOOHBIX QUTYD;

° IPUMEHSTH CBOMCTBA MOA00OUS B MPAKTUYECKUX 3aJ/1ayax;

° YMETh PUBOJIUTH IPUMEPHI TOTOOHBIX (PUTYp B OKpPYKAIOIIEM MUPE;
° IIPUMEHSTh NTOJIyYEHHbIE YMEHHUSI B IPAKTUUECKUX 33/1a49aX;

° IIPUMEHATH IIOJy4YEHHBIE 3HAHUSA HA IIPAKTUKE — CTPOMUTH

83



MaT€MaTHYCCKUEC MOJACIM dJI1  3aaad peaHBHOﬁ JKU3HK U IIPOBOAUTDH

COOTBCTCTBYIOIIMEC BBIYHUCICHUA C IIPUMCHCHUCM HOI[O6I/IH.

9 kaacce

° Brnanerr mMOHSATHUAMHM CHHYyCa, KOCUHYyCa W TaHTE€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TPEYTOJIbHUKA; MOJb30BaThCA STUMH MOHSITUSMHU IJIsI PEIICHUS
MPaKTHYECKUX 3a]1ay4;

° MOJIb30BaThC OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIAECTBOM JIJIsI
HaX0XJICHUSI COOTHOIIICHUIN MEXy TPUTOHOMETPUICCKUMU BEITMUYNHAMU;

° BJIAJICTh TIOHATHEM KacaTeJIbHOM K OKPYXHOCTH, I10JIb30BATHCS
TEOPEMO O MEePIECHIUKYISIPHOCTH KacaTeIbHOM U pajinyca, TPOBEAEHHOTO K TOUKE
KacaHus,

° MOJIb30BaThCA TEOPEMaMH O TMPOU3BEACHUU OTPE3KOB XOpA, O
MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM;

° BJIaJICTh MOHATUSMH BIIUCAHHOTO U LIECHTPAJIBLHOIO yIJia, UCIIOJIb30BaTh
TEOPEMBI O BIIUCAHHBIX YTilaxX, YIiax MEXAy XopJaMH (CEKYIIUMH) U YTIie MEXIY
KacaTeJIbHOM U XOpI0U MPH PEIICHUHA T€OMETPUIECKUX 3a/1a4;

° BJIQJICTh TIOHSITUEM OMHCAHHOM OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH,
yMETh HAXOJUTh €€ LIEHTP;

° MOJIH30BaThCS (DAKTAMH O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJbHHUKA
MepeceKaroTcsl B OJJHOM TOUKE, U O TOM, YTO CEpPEIUWHHBIC MEPHEHIUKYISIPHI K
CTOpPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE;

° BJIaJICTh TIOHATHEM OIMCAHHOTO YETBHIPEXYTOJIbHUKA, IPUMEHSTH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUHU 3a/aY;

° MOJb30BAaThCA BEKTOpAMHM, MOHUMAaTh UX TEOMETPUUYECKUU U
(bU3UYECKUI CMBICII, TPUMEHSTh UX B PEIICHUU T'€OMETPUUYECKUX M (PUBHUECKUX
3aj1a4;

° BJIaJICTh MOHATUEM CPEIHEH JIMHUHU Tpanelnu, IPUMEHAITh €€ CBOMCTBO
MIPU PEIICHUU TEOMETPUUECKUX 3a/1ay;

® NPUMCHATH  IMOJIYYCHHBIC 3HAHMA Ha IMPAKTUKC — CTPOUTH
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MaT€MaTHYCCKUEC MOJACIM dJI1  3aaad peaHBHOﬁ JKU3HK U IIPOBOAUTDH
COOTBCTCTBYIOIIMEC BBIYHUCIICHUA C IIPUMCHCHUCM HO,Z[O6I/IH U TPUTOHOMCTPHUICCKUX

byHKIHi (MOJIB3YACH, TNIe HEOOXOAMMO, KaIbKyJIITOPOM).

10 xaacc

° 3HaTh TPUTOHOMETPUUECKUE (PYHKITUU OCTPBIX YIJIOB, HAXOIUTh C UX
MOMOIIBI0 PA3JIMYHBIC DSJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («perieHue
MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY);

° HaxoJUTh (C TIOMONIBIO KaJbKYyJATOpA) JUIMHBI W YTJIbl s
HETAOJIMYHBIX 3HAUECHUII;

° WCIMOJIb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXKICHUSA
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX
[IPY PELICHUU TEOMETPUUECKHX 33]1a4;

° MIPUMEHATh CKAIPHOE MPOMU3BEICHUE BEKTOPOB JJISI HAXOXKICHUS
JUIAH Y YTJIOB;

° MOJIb30BATHCS METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro B
pEIIEHNU TEOMETPUUECKUX U TIPAKTUYECKUX 3a]1a4;

° BJIAJICTh TMOHATUSIMH  TMPABWIBHOTO  MHOTOYTOJIbHUKA,  JIJIMHBI
OKPYHOCTH, JJIMHBI YT OKPY>KHOCTH U PAIUAHHON MEPHI yTJIa, yMETh BHIUUCIISITH
IUIOIIAb KPYra U €ro 4acTed MPUMEHSTH IMOJYyYCHHbIE YMEHUS B MPAKTHYECKHUX
3ajiayax;

° HaxOJUTh OCH (WJIM TIEHTPHI) CHMMETPUH (QUTYp, NPUMEHSTH
JIBUKECHUS TJIOCKOCTH B MPOCTEUIIINX CITyYasiX;

° MPUMEHATh MOJIYyYCHHBbIE 3HAHUSI HA TIPAKTUKE — CTPOUTH
MAaTEeMaTUYECKUEe MOJCIM Uil  3aJad  pPEealbHOM KU3HU W IPOBOJUTH
COOTBETCTBYIOIIUE BBHIYUCICHHUS C MPUMEHEHUEM TPUTOHOMETPUYECKUX (DYHKITUH

(TmoJIB3ySICh, TI€ HEOOXOAMMO, KAJTbKYJIATOPOM).

Cneuua.m;nme NMPpEeAMETHLIC PE3YyJIbTAThI:
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° BJIaJCHUE TMpaBWIAMM 3allMCM  MareMarhyeckux Gopmyn U
CIIEeIUAJIBHBIX 3HAKOB pebedHo-ToueuHoM cucteMsl JI. bpaiins;

° BIIAJICHUE TPUEMaMU MPeoOpa30BaHUsI MATEMAaTUYECKUX BBIPAKEHUHN
Ha OpailIeBCKOM MEXaHUYECKOW MeYaTHONW MAIIIMHKE;

° BJIQJICHUE OCSI3aTENbHBIM CHOCOOOM OOCIEIOBAaHUS U BOCIPHUSTHUS
penbeHBIX N300paXeHH, TEOMETPUUECKUX YepTeKeH, rpa@uKoB GYHKIIHH U Ap.;

° YMEHHE BBINOJIHATh TEOMETPUUECKHUE TOCTPOCHUS U YEPTEKU, CTPOUTD
rpadukn QYHKIUA HA KOOPAWHATHOW TIIIOCKOCTH C TIOMOIIBIO CHEIHaTbHBIX

YCPTCKHBIX HHCTPYMCHTOB.
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TemaTnyeckoe NIaHUPOBaHue Mo yueOHOMY Kypcy «I'eomeTpus»

7 Kjaacce

(2 yaca B Hee10, Bcero 68 yacon)

Ha3zBpanue
pasaeaa
(Tembl) Kypca
(4MCJI0 YacoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

Hauanbnsie
F€OMETPUYECKHE
ceenenusa. (14
4acoB)

[Ipocreitmme reomerpudeckue OOBEKTHI: TOUYKA, MPsAMasi, OTPE30K,
JIy4, yTroJ, MHOTOYT'OJIbHUK, JIOMaHasl.

PaBeHcTBO reomeTpudeckux uryp.

CpaBHEHME OTPE3KOB U YIJIOB.

N3Mepenne OTpe3KOB: JUIMHA OTpPE3Ka, EOUHUIBI W3MEPEHUS,
MU3MEPUTENIbHBIE HHCTPYMEHTHI.

N3mepenne yriioB: rpaaycHas Mepa yrjia, U3MEpPEHUE YIJIOB Ha
MECTHOCTH.

[TepieHAMKYIIApHBIE TPSIMBIE: CMEXHBIE U BEPTUKAJIBHBIC YIJIbI,
MEPIICHAUKYJSIPHBIE TMPSIMBIE, IOCTPOEHUE NPSAMBIX YIVIOB Ha
MECTHOCTH.

Paborta ¢ npocTeimmMu yepTexamu.

[IpakTrueckue 3agaHus U 3aJa4u.

(hopMyIHpPOBATH OCHOBHBIE MTOHITHS M ONPEICIICHHS;
pacro3HaBaTh, H300pakaTb U 0003HAYaTh M3yYCHHbBIC
reoMeTpruuecKue (UTyphl, ONpEeNeNsITb WX B3AHMMHOE

pacriojoXeHue,
BBITIOJIHATH YEPTEK M0 YCIOBUIO 33]1a4U;

MPOBOJAUTL  MPOCTEHIINE IOCTPOCHUSI C  MOMOIIbIO
JINHEUKY,

U3MEPSAThH JINHCHHBIC u YIJIOBbIE BEIIMYMHEI

T€OMETPUUYECKUX U MPAKTHYECKUX OOBEKTOB C MOMOUIBIO
U3MEPUTENIbHBIX WHCTPYMEHTOB (JMHEWKa, MaciiTabHas
JUHEeNKa, pyJieTKa, TPAHCIOPTUP, YEPTEKHBIN YTOJIbHUK);

OTIpeNieNIATh «Ha TJa3» pPa3Mepbl peajbHBIX OOBEKTOB,
MIPOBOAUTH IPyOYIO OIIEHKY UX pPa3MEpOB;

pelaTh 3a7a4u Ha BBIYMCIEHUE JUTMH OTPE3KOB U BEJIMYNH
YIJIOB;

pemlate  3aJaud = Ha
reOMETPUUECKUX PUTYD;

IPOBOJUTH KJIACCU(UKALIUIO YITIOB, BEIYUCIATH TMHEHHBIE
U YIJIOBBIE  BEJIMYMHBI, MPOBOJUTH HEOOXOJUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS;

3HAKOMUTHCS C UCTOPHEH pa3BUTHUSI TEOMETPHUH.

B3aMHOC PAaCIIOJIOKCHHUC




TpeyrojgbHUKH.
(22 gaca)

TpeyrojbHUK U €r0 JIEMEHTBHI.

[TonsiTHE O paBHBIX TPEYTrOJIbHUKAX U NEPBUYHBIC IPEACTABICHUS O
PaBHBIX (KOHTPY?HTHBIX) QUTYpPaAX.

Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB.

[lepneHquKyIsap K IPSIMOM.

Menauana, 6uccekTpuca 1 BbICOTa TPEYTOJIbHHKA.

PaBHOOEIpeHHBIN TPEYroJbHUK U €ro cBoiicTBa. PaBHOCTOpOHHUI
TPEYTOJIbHUK.

OKpY’>KHOCTb.

[TocTpoeHust HUPKyIEM U JTMHEUKOM.

[IpuMmepsl 3a1a4 HAa TOCTPOEHUE.

pacIo3HaBaTh Ha OTOBBIX YEPTEkKAX TPEYTOJBHUKH, AP
PaBHBIX TPEYTOJIBHUKOB (C YKa3aHUEM IPU3HAKOB);
BBIITOJIHATH KPATKYIO 3aIIMCh U YEPTEK 10 YCIOBUIO 3a/1a4U;
BBIBOJIUTh  CIEACTBHUS  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;

(dhopMynupoBarb ONpPEIIETCHUS: OCTpPOYTOJIBHOTIO,
TYNOYTOJBHOTO, MPSIMOYTOJBHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYrOJIbHUKA; CEPEAUHHOIO IEpPHEHIUKYISpa
OTpe3Ka; IepUMeTpa TPEYroJbHUKA;

U3y4aTh AITOPUTM IOCTPOCHUSI MEAUAHBI, OUCCEKTPUCHI U
BBICOTBI TPEYT'OJIbHUKA;

(hopMyIHpOBaTh CBOWCTBA M MPU3HAKH PABHOOEIPEHHOTO
TPEYroJIbHUKA;

AQHAJIM3UPOBAaTh PUCYHKH M pellaTh 3aJadd 0 T'OTOBBIM
yepTexKam;

IPUMEHATh U3YYCHHYIO TEPMHUHOJIOTMIO U CUMBOJIMKY IpU
3aIUCH PEILICHU;

CTPOUTH YEPTEXKM, Ppemarb 3aga4d ¢
HAXO0XKJE€HUs PABHBIX TPEYTOJIbHUKOB;
pacrno3HaBaTh Ha YepTexax U M300paxaTb OKPYKHOCTb U
€€ DJIEMEHTBHI;

peniaTh OCHOBHBIE 3a/1a4M HA IOCTPOCHHE: YIJIA, PABHOIO
JAHHOMY;  CEPEIMHHOIO  NEPIECHAMKYJApa  JaHHOIO
OTpe3Ka; MpsAMOM, MPOXOJALIEH 4Yepe3 JaHHYK TOUYKY U
MEePHNEHIUKYIIPHOW  JAHHOW  TPSIMOM;  OMCCEKTPHCHI
JTAHHOTO yIJia;

WCIIOJIb30BaTh LU(POBBIE pecypchl UId HCCIEA0BaHUs
CBOWCTB M3y4aeMbIX QUTYD;

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPHUMN.

IIOMOIIBIO

[TapannenbHbie
IpsIMBIE. (14
YacoB)

Onpenenenne napauieIbHbIX MPSIMBIX.

HakpecTt nexamue, COOTBETCTBEHHBIE U OIHOCTOPOHHHE YTJIbI
(oOpa3zoBaHHBIE TIPU TEPECEYCHUW MAPATUICIBHBIX  MPSMBIX
CeKyIen).

(dbopMynupoBaTh ONpEIeNieHUEe MapaJICIbHBIX MPSIMBIX,
NPUBOJUTH  NPAKTUYECKHUE TOPUMEPHl  MAPAJIIEIBHBIX]
MPSMBIX;

M3y4aTh CBOMCTBA yIJOB, 0OPa30BAHHBIX MPH MEPECCUCHUN
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[Ipu3Haky napajuieIbHOCTH IBYX IIPSIMBIX.
IIpakTyeckue cnocoObl HOCTPOSHUS NAPAIICIIbHBIX PSMBIX.
[Iarsrit nocrynar EBkinpa.

Teopembl 00 yrmax, o0pa3oBaHHBIX JABYMs HapajlieIbHbIMU
IPSIMBIMU U CEKYLIEH.
VYrasl c COOTBETCTBEHHO napaielbHbIMU Wi

NEPIEHIUKYIISIPHBIMA CTOPOHAMH.
[Ipu3Hak napamienbHOCTH MPSMBIX YEPE3 PABEHCTBO PACCTOSHUN OT
TOYEK OJTHOM IIPSIMOM 10 BTOPOH IIPSIMOM.

IlepBble NOHATHSA O 10KA3aTEILCTBAX B TEOMETPHH.

HapajuIeIbHbIX IPSIMBIX CEKYLIEH;

OOBSCHSTh, UTO TAKOE «CIIEJICTBUEY;

IIPUMEHSTD IIPHU 10Ka3aTEIbCTBE METO/ OT IPOTUBHOIO;
U3yyaTh MIPUHLHUIT KOHCTPYUPOBAHUS 00paTHBIX
YTBEPKICHUH;

IIPOBOJIUTH JOKA3aTEIbCTBA NAPAILIEIBHOCTH JIBYX MPSMBbIX
C IIOMOIIBIO YIJIOB, OOpa30BaHHbBIX IPU NEPECEUEHUU ITHX
MPSMBIX TPETHEU MPSIMOM;

aQHAJIM3UPOBATh PUCYHKU M pelaTh 3aJadyd 10 TOTOBBIM
yepTekam;

BBINOJIHATH IOCTPOEHUS MapajIeIbHBIX NMPSAMBIX;
NPUMEHATh U3YYEHHYI0 TEPMHUHOJIOTHI0 U CUMBOJIUKY MpU
3aIIUCH PEIICHUN;

® pemiath 3aJayd  Ha JIOKA3aTeIbCTBO M BBIYHCICHUS,
UCTIOJIB3YS U3yYCHHBIC TOHSTHS;
® 3HAKOMHTHCS C UCTOPUEH PA3BUTHSI TEOMETPHH.
CooTHomIeHus Teopema 0 cymMmMe YIJIOB TpeyroJibHHKa. BHEMHWUN yroj | ® BBIYHCIATH CYMMY YIJIOB TPEYTOJIbHUKA;
MEXIy TPEYroJbHUKA. ® HaxOJUTh YHCIOBbIE W OYKBEHHBbIC 3HAYEHUS YIJIOB B
CTOPOHAMU 1 | OcTpOyTrONabHBINA, TPSIMOYTOJIBHBIN U TYIIOYTOJBHBIA TPEYTOJIHHUKH. TCOMETPHUSCKUX 3aJladaX C MCIOIb30BAaHUEM TEOPEM O
yriaamMu Teopema 0 COOTHONICHHAX MEXKAY CTOPOHaMH U  yriaMu CyMME yTJIOB TPEYTOJIbHUKA;
TPEYrOJLHUKA. TPEYTOJILHUKA U €€ CIIC/ICTBHSI. ® aHAJIM3UPOBATh TPEYTOJIBHUKU C pPa3HBIMH JaHHBIMH,
(14 gacoB) [Ipocreiinre HepaBeHCTBAa B TEOMETPHH. POBOANUTH HAOIIOIEHUS, IeJaTh BHIBOJIBI;
HepaBeHncTBa TpeyroapHUKA. e (opmynupoBaTh H JOKa3bIBaTh TEOPEMBI O CBOWCTBAX|
HekoTopsie cBoiicTBa MPSMOYTOMBHBIX TPEYTOJIBHUKOB. IPSIMOYTOJIBHOTO TPEYTOJIbHHKA;
[Tpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJILHUKOB., ® pacrio3HaBaTh Ha TOTOBBIX UEPTEkKax IMapbl PaBHBIX]
CBOHCTBO MeUaHBI MIPSMOYTOJIBHOTO TPEYTOIbHHKA. IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (C yKa3aHUEM MPU3HAKOB);
® CTPOUTH YEPTEIKH, PelIaTh 3319 ¢ TOMOIIHIO HAXOXKICHUS]
PaBHBIX MPSIMOYTOJIBHBIX TPEYTOJILHUKOB;
® MPUMCHATH  CBOWCTBO  MEIHMAHBI  TPSIMOYTOJBHOTO
TpeyroJbHUKA IIPU PEIICHUU 3aa4;
® 3HAKOMHTHCS C UCTOPUEH Pa3BUTHS TCOMETPHH.
[ToBTOpeHwue. [ToBTOpeHne U 000OIIEHHE OCHOBHBIX MOHATUNA M METOJIOB Kypca pemiarh 3a7a4u Ha MOBTOPEHUE, UILTIOCTPUPYIOLIHE CBSA3H
O06o06meHne reoMeTpuu 7 Kiacca. MEXIy pa3IMuyHbIMHU YacTSIMHU Kypca.
3HAaHUHU u
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yMmeHuil. (4 yaca)

(2 yaca B HeeJI10, Bcero 68 yacoB)

Ha3zBpanue
pasaeaa
(Temmbl)
Kypca (4ucj10
4acoB)

OcHoBHOE€ CoI€piKaHue

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqammnxcn

CooTHonIeHHS
MEXTy
CTOpOHAMU u
yriamMu
TpPEYroJbHUKA
(oxonuanwue). (9
4acoB)

[eprieHauKyIAp U HAKIOHHAS. PaccTOsIHME OT TOYKH JI0 TIPSIMOIA.
Paccrostare Mex 1y mapayuieTbHbIMHA MTPSMBIMHU.
I'eomerpuueckoe mecto Touek (I'MT).

[TocTpoeHne TPEyTroNbHHUKA 110 TPEM DJIEMEHTAM.

pacro3HaBaTh U U300paXkaTh Ha PUCYHKE MEPICHIUKYIISIP U
HAKJIOHHYIO, TIPOBEJCHHbIE U3 TOYKM K IPSIMOMH;
CpaBHUBATh UX JJIMHBI;

(GbopMyIIMpOBaTh ONPEAEICHUSI PACCTOSAHUS OT TOYKHU 1O
NPSIMON M PACCTOSHMS MEXKy MapauieIbHBIMU IPSIMBbIMH,
WUTIOCTPUPOBATH 3TU MOHSTHUS,

pemiatb 3aJayd  Ha BBIUMCICHUE U JI0KA3aTEIbCTBO,
CBS3aHHbBIE C COOTHOLICHUSIMHU MEX]Ly CTOPOHAMU U yIIaMH
TPEYroJIbHUKA, PACCTOSHUEM MEXAY MapalieIbHbIMHY|
MPSIMBIMU, PACCTOSTHUE OT TOYKH IO TPSIMOM;
MOJIEJIMPOBAaTh YCJIOBHE 33/1a4d C MOMOILIBIO YepTexka WIH
PHUCYHKa, MPOBOAST JOMOJHUTEIbHBIE TIOCTPOEHUS B XOJ€
peleHus;

omnpenensatb  OUCCEKTpUCY  yrida W CepelUHHBIN
NEPIEHIUKYJISIP K OTPE3Ky KaK TIE€OMETPUYECKHE MeECTa
TOYEK;

pelaTe OCHOBHBIE 337jaull Ha IOCTPOEHUE TPEYTOJIbHUKOB
10 Pa3JIMYHbIM JIEMEHTaM;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPHUHU.

YeTsIpexyroyibH
ukH. (24 daca)

MHOTrOoyroapHuK. BBITyKIIbIIT MHOTOYTOJIBHUK. YEThIPEXyTOJIbHUK.
ITapajuenorpamMm, €ro NpU3HaKU U CBOMCTBA. YacTHBIE Cily4yau
apaJuIeJIOrPaMMOB

(IpSMOYTOJIbHUK,

n300paxarb u pacrno3HaBaTh Ha yepTekax
YeThIPEXYTONLHUKH Pa3HBIX BUAOB U UX DJIIEMEHTHI,
(dbopMyIIHpOBaThH onpeeNeHusI: napajuiesiorpaMma,




NpU3HAKU U cBOMCTBA. Tpamernus. PaBHOOOKas W mpsAMOYyToJibHAs
Tpanenuu. Teopema Paneca.
VY nBoenue meauanbl. OceBast U IEHTPAJIbHAs CUMMETPHUH.

IpsIMOYTOJIbHUKA,  pomoa, KBaJipara, Tparneuuy,
PaBHOOOKOI Tpanenuu, NpsIMOyrolbHOH Tpanenuy;
JIOKa3blBaTh W HUCIOJB30BaTh IIPU PELIEHUM 3a]ad
IIPU3HAKH u CBOJNCTBa: napaJjenorpamma,
IpsIMOYTOJIbHMKA,  pomoa, KBaJipara, Tparneuuy,
PaBHOOOKOI Tpanenuu, NpsMOyrolbHOM Tpanenuu;
IIPOBOAUTH ITOCTPOECHHUSI C IOMOILBIO LIUPKYJISl U TMHEUKH C
ucnosnb3oBaHue Teopemsl Daneca;

IPUMEHSTh METOJ YABOCHUS MEAMAHBI TPEYTOJbHUKA PU
peLIeHUH 3aa4;

NPUBOANUTE TpPUMEpPHl (QHUTYp, OONAAIOIMMX OCEBOH W
LEHTPAJIbHOW CHUMMETpUEH, a TakKe HpPHUMEpbl OCEBOM U
LEHTPaJIbHOW CUMMETPUHU B OKpYXKarollel 00CTaHOBKE;
CTPOUTb CUMMETPUYHBIE (PUTYPBI;

UCIOJIb30BaTh LU(QPOBBIE peECypchl Uil MCCIEAO0BaHUS
CBOMCTB M3y4yaeMbIX QUTYD;

3HAKOMUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUH.

IInomane.
Teopema
[Tudaropa.
4acoB)

(13

[TonsiTre 00 0OIIEH TEOPHH TUIOIIA/IH.

[Tnomanpe MHOTOYTOJNIBHHKA, MapajuieiorpaMMa, TpeyTroJbHHKA,
TpamnenuH.

OTHoOIIEHHE TUIONIA/IeH TPEYTOJIHLHUKOB ¢ OOIIUM OCHOBAaHUEM WJTU
o0111e BBICOTOM.

Brruucnenue momaneit CloxHbIX (uryp uepes pazOueHHe Ha
4acTU U JOCTPOCHHE.

[Tnomanu ¢uryp Ha kieryaroit Oymare.

Teopema [Tudaropa, e€ qokazaTenbcTBO U MPUMEHEHHE.

O6parnas Teopema [ludaropa.

(hopMupOBaTh MEPBUYHBIE MPEACTABICHUAMH 00 00IIeit
TeopuH TuIOmaa (Mepsl), (opMyIupoBaTH CBOICTBa
TUTOIIA TN, BBISICHATD WX HATJISAIHBIA CMBICI;

BBIBOJUTH  (GOpMyJNIbl  IUIOHIAJM  HapajielorpaMma,
TpPEeyrojbHUKa, Tpameuuu u3 QOpMyIbl  IUIOIMIATU
MPSIMOYTOJIFHUKA (KBaApaTa);

BBIUMCIATh  (pa3NIU4YHBIMH  crmoco0aMu)  IJIOMIAAb
TPEYTOJIbHUKA | TUIOMIAI MHOTOYTOJIEHBIX (QHUTY;
HAXOAMTH TUIOMIAIU (PUTYp, N300paKEHHBIX HA KIIETYATOM
Oymare, WHCHOJb30BaTh pa30MeHHe Ha 4YacTH U
JOCTPOEHHUE;

pa3buparh MpUMEpPHl KUCHOJIb30BAHUS BCIOMOTATEIbHON
TJIOMIA/IN JUTS PEIICHUS TEOMETPUUYECKUX 3a/1aY;

ONMMpasch Ha JaHHBIE YCJIOBHS 3a/a4d, HAaXOIHTh
BO3MOXXHOCTH TPUMEHEHHUS HEOOXOAUMBIX (opMylT U
CBOMCTB IJIOLIAAH, TPEOOPa30BLIBATh (GOPMYIIBI;
BBIUMCIISITh  MJIOMAAM  PA3JIMYHBIX  MHOTOYTOJBHBIX
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uryp;

nokaszeiBaTh Teopemy Iludaropa, ucmonp3oBath €€ B
NMPAKTUYCCKHUX BBIYUCIICHUAX,

IMPUMCHSATH ITOJYYCHHBIC 3HAHHUA U YMCHUA ITPH PCIICHUN
MMPAKTUYCCKHUX 3a4a4;

3HAKOMUTHCHA C HCTOpHeﬁ Ppa3sBUTHA I'COMCTPHUH.

ITogoOusIe

TPEYTOJIbHUKH.
(18 gacos)

IIponopuyoHaIbHBIE OTPE3KH.

[TogoGue TpeyroJbHUKOB, KOAPGUIIMESHT MOJ00HS.

[Tpu3Haku mo00us TPEYTOIBHUKOB.

CpenHsis IMHUS TPEYTOIbHUKOB.

[IpumeHneHue momoOusi Mpu peleHUH 3adad. Teopema O TOUKe
nepeceyeHusl MeIMaH TPEyroJibHUKA.

[TponopuroHanbHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJILHUKE.
[TpakTHyeckue NPUIOKEHUS MO00US TPEYTOILHUKOB.

OOBSICHATH TOHATHE MPOMOPIMOHATILHOCTH OTPE3KOB;
UCCIIe1I0BaTh BONPOCHL O IMPONOPLUOHATIBHOCTH OTPE3KOB,
Ha KOTOpBIE OMCCEKTpHCa JIEIUT CTOPOHY TPEyrojbHHKA,
IpUJIeKaIUM CTOPOHAM TPEYTroJbHHKa,

(hopMyIHpPOBATH OTNpeIeIeHNE MTOA00HBIX TPEYTOJIHHUKOB;
HaXOJIUTh I0J00HBIE TPEYroJbHUKM Ha TOTOBBIX
yeprexax € YKa3aHHEM COOTBETCTBYIOIMX IPHU3HAKOB
IIO00HS;

peliarh 3a/1a4i Ha MOJ00HBIE TPEYTOJbHUKU C TIOMOIIBIO
CaMOCTOSITENILHOTO TIOCTPOCHHUS YepTekKel U HaXOXKICHUs
0JI00HBIX TPEYTOJIbHUKOB;

(dopMynIMpoBaTh U JOKa3blBaTh TEOPEMY 00 OTHOIIEHWUH
TUTOIAACH TTOJJOOHBIX TPEYTOJIHHUKOB;

IPOBOAMTH  JIOKA3aTelbCTBA  C  KCIOJIb30BAaHUEM
MIPU3HAKOB NO100Us;

JIOKa3bIBaTh TPH MPU3HAKA OO0 TPEYTOJIbHUKOB;
HaXOJUTh IJIOIIAIN MTOAOOHBIX QUTYD;

(dbopmyIHpoBaTh oInpezeeHne cpenHen JVHUH
TPEyroJIbHUKA;

IPOBOAMTH  JOKA3aT€IbCTBO TOTO, YTO MEAHAHBI
TpEyrojbHUKA MepeceKatoTcs B OJTHOM TOUKE, U HAXOJIUTh
CBSI3b C LIEHTPOM Macc, HaXOAUTh OTHOLLIEHUE, B KOTOPOM
MeMaHbl AENATCS TOUKOM X IepecedeHus;

HCCIIEI0BaTh BOMNPOC O MPONOPLUOHAIBHBIX OTpEe3Kax
MPSIMOYTOJIBHOTO TPEYroJbHUKA, pemiaTh
COOTBETCTBYIOIINE 3aJa4l HA BBIUMCIICHHUE;
paccMmarpuBaTh MPUMEHEHHE MEeTo/a Moao0us B 3adadax
Ha IIOCTPOEHHUE;
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00BSICHATH, KAK MOXKHO MCIIOJIB30BaTh CBOMCTBA IOA00HBIX|
TPEYTOJIbHUKOB B U3MEPHUTEIIBHBIX pad0TaX Ha MECTHOCTH;
pelarb TeOMETPUYECKHUE 334l M 3aJa4d U3 peajbHOU
JKU3HH C UCTIOJIB30BAHUEM ITOJJOOHBIX TPEYTOJIbHUKOB.
3HAKOMUTBCS C UICTOPHUEN Pa3BUTUS T€OMETPHUH.

[ToBTOpeHwue, [ToBTOpEHNE OCHOBHBIX MOHITHI U METOAOB KypCcOB 7 U 8 KJ1acCoB, pelaTth 3aa4d Ha TOBTOPEHUE, WILTIOCTPUPYIOIINUE CBS3H
00001eHNe ¥ 0000IIeHNE 3HAHU. MEXTy pa3InIHBIMU YaCTIMHU Kypca;
CUCTEeMaTH3alHs NPUMEHSTh  TOJYy4YeHHbIE  3HAHUS  [pPU  pEIICHUU
3HAHHMH. MPAKTUYECKHX 3a7ad.
(4 gaca)
9 kaace
(2 yaca B HeeJ10, Bcero 68 yacon)
Ha3Banue

pa3jiena

(11;11\)4;);) OcHoBHOE conepxaHue OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCH

(qucio

4acoB)
[TomoGHBIE CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIJia MPSIMOYTOJIBHOTO bopMyJIIpOBaTh  OMpEACICHUS  TPUTOHOMETPUICCKHX
TPEYTOJIbHUKU TpeyroabHuKka. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. GYHKIUI OCTPOro yriia, mpoBepsITh HX KOPPEKTHOCTD;
(oxoruanme). (6 TpuroHomerpuueckue pynximu yriaos 30°, 45° i 60°. BBIBOJINTh ~ TPUTOHOMETPUYECKUE  COOTHOLIEHUS B
9acoB) MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

UCCIIEIOBaTh  COOTHOILEHUSI MEXIy CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°;

UCMONb30BaTh  (OPMYJbl MPHUBEACHUS M  OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO JUISI  HaXOXIACHUS
COOTHOIIIEHUI MEXIY TPUTOHOMETPUYECKIUMHU (PYHKITUSIMH
Pa3IMYHBIX OCTPBIX YIJIOB;

IIPUMEHSTH MOJyYE€HHbIE 3HaHUS U YMEHUS NIPU PELICHUN
IPAKTUYECKHX 3a7a4;
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3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS T€OMETPHUHU.

OxkpyxHocTh. (18
4acoB)

B3anMHoe pacnosniokeHre OKpy>KHOCTH U nipsiMoi. KacarenbHas u
CeKyIIasi K OKPY>KHOCTH.

Bnmcanubie 1 IeHTpaIbHBIC YTJIbI, YTOJ MEXIY KacaTeJIbHOU U
XOPJIOH.

VYTl MEXTY XOpAaMH M CEKYIITHMH.

Teopema 0 IpOU3BECHUN OTPE3KOB XOP/I, TEOPEMBI O
MIPOU3BEICHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe
KacaTelIbHOM.

buccekTpuca u cepeIlMHHBIN MEPHIEHINKYISIP Kak T€OMETPHUIECKHE
MECTa TOYEK.

OKpy>KHOCTb, BIUCAHHAs B YyroJl. BnucanHas u onucanHast
OKPYKHOCTH TPEYTOJIbHUKA.

BrircanHble U onMcaHHbIE YETHIPEXYTONBHUKH.

(GopMyIMpOBaTh  ONpPENENEHUsA: OKPYXKHOCTH, XOpPIBI,
JMaMeTpa W KacaTeIbHOW K OKPYKHOCTH; H3y4daTb HX
CBOICTBA, IPU3HAKU, CTPOUTH YEPTEKHU;

dbopMynaHpoBaTh M JIOKa3bIBaTh TEOPEMBL: O CBOMCTBE
KacaTeJIbHOM, O IIPU3HAKEe KacaTelbHOW, 00 oOTpe3Kax
KacaTeJIbHOM, MPOBEICHHBIX U3 OJTHOW TOYKH;
(dbopMyaMpOBaTh MOHATHA AYTU OKPY>KHOCTH U I'pagyCHON
MEpBI IyTH OKPYKHOCTH;

(bopMyaMpOBaTh OIPEENEHHSI IEHTPAIBLHOIO U BIMCAHHOTO
yIia;

pacrio3HaBaTh Ha yepTexax M M300paxkaTh LEHTPAJIbHbIE U
BIIMCAHHBIE YTJIbI;

(bopMyIMpOBATH U I0KA3bIBATH TEOPEMBI O BIIUCAHHOM YTJI€,
00 oTpe3kax MepeceKaronxcs Xop1;

dbopMyaMpoBaTh U JOKa3blBaTh CIEACTBUS U3 TEOPEMBI O
BIIMCAHHOM YTJIE;

ucrnons3oBare Meroa I'MT nmis nokasarenbcTBa TEOPEM O
nepeceyeHun  OUCCEeKTpPHUC  YIJIOB  TPEyroJbHUKA U
CEpPEIMHHBIX NEPIEHANKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA,
(bopMyIIMpOBaTh ONpPEEIEHNE OKPYKHOCTH, BIHCAHHOHN B
MHOT'OYTOJIbHUK, W  OKPYXXHOCTH, OIIMCaHHOW  OKOJIO
MHOI'OYTOJIbHUKA;

(bopMyaMpOBaTh U JJOKA3bIBATh TEOPEMBI: 00 OKPYX HOCTH,
BIIUCAHHOW B TPEYroJbHUK, 00 OKPYXHOCTH, ONUCAHHOMN
OKOJIO TPEYrOJIbHUKA, O CBOWCTBaX CTOPOH OIMCAaHHOI'O
YETBIPEXYTOJIBHUKA, O CBOWCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEXYTOJIBHUKA;

UCCIIeI0BaTh, B TOM YHCIE C TOMOIIBIO HHPPOBBIX
pECypCOB, BIIMCAHHBIE U ONMUCAHHBIC YETBIPEXYTOJIbHUKH,
BBIBOJIUTH UX CBOMCTBA U MPHU3HAKH;

[IPUMEHSATD [I0JYyYEHHbIE 3HAHUS U YMEHHUs IIPU PELICHUHU
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MPAKTUYCCKUX 3aa4;
3HAaKOMUTLCA C HCTOpHCfI Pa3BUTHUA TCOMETPHHU.

Bexkropsl.
4acoB)

(16

[Tonstue BekTopa. JlyinHa (MOayb) BEKTOpa. PaBEeHCTBO BEKTOPOB.
OTknagpIBaHNE BEKTOPA OT JaHHON TouKu. Cl10KEeHUe U BBIYUTaHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. [[puMeHeHne BeKTopoB
K peleHuo 3a1ad. CpeHss JIUHUS TPAreLHH.

(dbopMyIHpOBATH ONPENEICHUS U WILTIOCTPHUPOBATDH MOHSTHS]
BEKTOpa, €ro JUIMHbI (MOJYJs), COHANpaBJIECHHBIX U
IIPOTUBOIIOJIOKHO HAIIPABIEHHBIX BEKTOPOB, KOJUIMHEAPHBIX
Y PaBHBIX BEKTOPOB, HYJIEBOTO BEKTOPA;

HCIIOJIB30BaTh BEKTOPHl KaK HAIPAaBICHHBIE OTPE3KH,
UCCleIoBaTh ~ IeOMETpUYECKMi  (IepeMmelleHue) u
¢u3nueckuil (cuiia) CMbICIIbI BEKTOPOB;

n300pakaTb  BEKTOpbl  3a/JlaHHOW  JUIMHBI,  3a/J1aHHOTO
HallpaBJICHU, n300paxaroT COHAIIPABJICHHBIE,
IIPOTUBOIIOJIOKHO HAIIPABIECHHbBIE, KOJUIMHEAPHBIEC U PAaBHBIC
BEKTOPBIL;

3HAaTh OIpPEAEIEHUS CyMMBl M Pa3HOCTH BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha YNCJI0; UCCIIEI0BATh, B TOM YHCIIE
C IOMOILIBI0 LU(DPOBBIX PECYpCOB, I'€OMETPUYECKUN U
(U3UYECKUN CMBICIIBI ATHX OTIEPAIIHIA;

dbopMynaMpoBaTh M JIOKa3blBaTh C IIOMOIIBIO BEKTOPOB
TEOpPEMY O CPEIHEW JIMHUU TPANEIUH;

pemars 3aJadyd  Ha J0Ka3aTelbCTBO U IOCTPOEHHE,
HCIIONIb3YS U3YUECHHBIE YTBEPKICHHS U IIPABUIIA;
3HAKOMHUTBCS C HICTOPUEN Pa3BUTHUS TEOMETPUHU.

MeTton
KOOpPJIMHAT.
yaca)

(22

PasnoxkeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CBs13p MeX /1y KOOpJMHATaMU BEKTOpa U KOOPAMHATAMU €ro KOHIa
U Hayaja.

[Ipocreiimue 3a1aun B KOOpAUHATAX.

YpaBHEHHE OKPYKHOCTHU U IIPSMOM.

B3aumHoe pacnonoxenne OByX — OkpyxHocteil.  Kacanue
OKpy>kHOcTel. O01Iue KacaTenbHbIE K IBYM OKPYXHOCTSIM.

Merox KOOpJIMHAT MpPH PELIIEHHH TEOMETPUYECKHX  3a4ad.

packiagplBaTh BEKTOP IO JBYM  HEKOJUIMHEAPHBIM

BEKTOpaM;

OOBSACHATP U WUIIOCTPUPOBATH TMOHATHUS MPSAMOYTOJIbHON
CUCTEMBl KOOpPJIMHAT, KOOPAMHAT TOYKH, KOOPAUHATHBIX
BEKTOPOB M KOOPJIMHAT BEKTOPA;

peliars 3aa4y Ha IeHCTBHS C BEKTOPAMHU B KOOPJIMHATAX;

BBIBOJIUTh M TPUMEHATh MpHU peIIeHHuU 3aaad (popmyIibl
KOOPJMHAT CEPEeAVHBI OTPE3Ka, PACCTOSHUA MEXAY IBYyMs
TOYKaMH, JUIMHBI BEKTOPA;
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Hcnonn3oBanue MCTOJla KOOpAWHAT B MPAKTUYCCKHX 3aJjavdax.

BBIBOJIUTh YPAaBHEHUE MPSMOM U OKPYKHOCTH;

BBIJICJIATH TOJHBIM KBaJApaT i HAXOXKICHUS LEHTpa U
paauyca OKpy>KHOCTH I10 €€ YPaBHEHHUIO;

pemiath 3aJaud Ha HAXOXKJIEHUE TOYEK IIepeceyeHus
IPSIMBIX U OKPY’KHOCTEH C IIOMOILBIO METO/1a KOOP/MHAT;
MCIIOJIb30BaTh CBOMCTBA YIII0BOr0 KO3 PUIIMEHTA TPSIMON
IIpU pELIeHUH 3ajad, JUIsl OIpPENEIeHMs] pacIOJIOKEHUs
MPSAMOW;

UCCIIeIoBaTh, B TOM WYHCJIE C TOMOLIbIO HH(POBBIX
pecypcoB, Ciydyad B3aUMHOIO PAacHOJIOKEHHUS ABYX
OKpY’KHOCTEH;

pemarh 3a7a4u, CBSI3aHHbIE C TOCTPOEHUEM OKPY>KHOCTEH
1 KacaTeJIbHbIX K HUM;

MIPUMEHATHh KOOPAUHATHI IPU PEIIEHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a/ay, JUIsl IOCTPOEHUS MaTeMaTH4YEeCKHX
MojieJIel peallbHbIX 3a/1a4 («METO] KOOPIAUHATY);
MOJIb30BAThCA  JUISl IOCTPOEHUS U HCCIeA0BaHUMN
1M(POBBIMU peCypcamu;

3HAKOMUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPUHU.

IToBTOpEHUE,
000061IeHNE
cucTeMaTU3aIus
3HaHU. (4 yaca)

41

[ToBTOpEeHNE OCHOBHBIX MOHITHI M METOAOB KypcoB 8 U 9 Ki1accos,
000011IeHEe 3HAHU.

pemaTth 3aa4u Ha IOBTOPCHUEC, NIUIFOCTPUPYIOIIHE CBA3U
MCKAY pa3jIMYHbIMU 4aCTIAMU KypcCa,

MNPUMCHATDH IMMOJIYYCHHBIC 3HaHUA pu pCeUICHUN
MPAKTUYCCKUX 3aaa4.

10 kaacce

(2 yaca B Heq1eJs110, BCero 68 yacon)

Ha3zBpanue
pasaea
(TeMbI)
Kypca
(umcao
4acoB)

OcHoBHOE conepxaHue

OcHOBHBbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCH

96




CooTHotieHus
MEXIy
CTOpOHAMU u
yriamu
TPEYroJbHUKA.
CxanapHoe
MIPOU3BE/ICHUE
BEKTOpOB. (24
yaca)

Ornpeniesienne TpPUroHOMeTpruUeckux GpyHxuuii yriaos ot 0° 1o 180°.
Kocunyc u cunyc npsimoro u tynoro yria. Teopema KOCHHYCOB.
(O600mEnHas) TeopemMa CHHYCOB (C paauycoM OIHMCAHHON
OKpyxHocTH). HaxoxIeHue JUIMH CTOPOH W BEJIUYMH YIJIOB
TpeyrojabHUKOB. PopMmysia IJIOMAAM TPEyroJibHUKA 4Yepe3 JIiBe
CTOPOHBI M yroa Mexay Humu. Dopmyna  1wiomagu
YeThIPEXYTOJbHUKA YEpE3 €ro JUaroHaId M Yrojl MEXAY HHUMH.
[TpakTHyeckoe NpuMEeHEHUE JOKa3aHHbIX TEOPEM.

CkayisipHOE€ TIPOU3BEACHUE BEKTOPOB, €ro IMPUMEHEHHUE s
HaXO0XKJCHUS JJIMH U YTJIOB.

Pemenue 3a1a4 ¢ moMoIbI0 BEKTOPOB.

[IpuMeHeHHe BEKTOPOB JJIsi peIleHUs 3ajJad KUHEMAaTUKU |
MEXaHUKH.

bopMyJIIpOBaTh  ONpEACICHUS
(GYHKIHMIA TYIBIX U MIPSIMBIX YTJIOB,;
BBIBOJMTH TEOPEMY KOCHHYCOB M TEOpPEMY CHHYCOB (C
paarycoM OIMHMCAHHON OKPYKHOCTH);

pelaTb TpeyroJbHUKY;

TPUTOHOMETPUYECKUX

peuiaTtb IIPAKTUYCCKUE 3ajJa4u, CBOAsAIIUECA K
HaXOXKIACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA,
HUCIIOJIB30BAaThb CKaJIPHOC IIPOU3BCACHUC BEKTOPOB,

BBIBOAUTH €T'0 OCHOBHBIC CBOﬁCTBa;

BBIUUCIIATE CYMMY, PA3HOCTb U CKAJIIPHOC IMPOU3BCIACHUC
BCKTOPOB B KOOPpAHWHATAX;

MNPUMCHATDb CKAJLIPHOC IIPOU3BCACHUC IJIs1 HAXOXICHUS
JJIMH U YTJIOB,

MNPUMCHATb BCKTOPLI JJIA PCHICHUA 3ada4 KMHCMATUKU H
MCXaHUKH.

3HAaKOMUTLBCA C HCTOpHCﬁ Pa3BUTHUA T'COMCTPUH.

[IpaBunpHbIE
MHOI'OYTOJIbHUKH.
Jnuna
OKPYXHOCTH

U IUIOIIA]Ib KpyTa.
(20 gacoB)

IIpaBunpHBIE MHOTOYTOJIBHUKH, BBIYMCICHHUE UX JJIEMEHTOB.
OKpy’>KHOCTb, OIMCaHHAas OKOJIO IIPAaBHJIBHOTO MHOTIOYIOJbHMKA.
OKpy’XKHOCTb, BIHCaHHas B MPaBUJIbHBIH  MHOTOYTOJbHHK.
ITocTpoeHune mpaBUIBLHBIX MHOTOYTOJIbHUKOB.

Uucno m w JauuHA OKPYKHOCTH. JUIMHA OKPYXKHOCTHM W AYTH
okpyxHocTu. Ilnmomane Kpyra M ero »JIeMEHTOB (cekTropa H
cerMeHTa). Beruncnenue miomaneit Gpuryp, BKIOYAIOMKX 3J€MEHTB]

Kpyra.

dbopmynupoBaTh onpeaeeHue
MHOTOYTOJTbHUKOB, HAXOJIUTh UX AJIEMEHTHI,
MOJIb30BATHCA MOHATHEM JUTMHBI OKPY>KHOCTH, BBEJIEHHBIM
C TIOMOUIBIO MPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPENESATh
YUCJIO T, IJTUHY IyTH U PaHaHHYI0 MEPY yTa;

pemiatb  3aJaud  HA  I[OCTPOCHHE  MPABUIIBHBIX
MHOTOYTOJFHUKOB, B TOM YHCJI€ C IMOMOIIBIO ITU(PPOBBIX
peCypcoB;

OTIPENIETIATH TIJIOMIAb KPyTa;

BBIBOJIUTH (POPMYIIBI (B TpayCHOM U pafuaHHONi Mepe) AJs
JUTHH JIyT, TUTOIIA/Ield CEKTOPOB M CETMEHTOB;

BBIUUCIIATH TUIOMIAANW (UTYp, BKIIOYAIOMIUX DIIEMEHTHI
OKPYKHOCTH (KpyTa);

HAaxOJIUTh IJIOIIA/IM B 3a/1a4aX peajbHOMN KU3HU;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPHUH.

IMpaBUJIbHBIX
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/[Bro>KEeHUS

[TonsiTHe 0 ABMKEHHUM TTOCKOCTH. [1apanienbHblil IEpeHoC, TOBOPOT]

pa3buparh  HOpPUMEPHI, HWUIIOCTPUPYIOMIUE  MOHSITHS

[JIOCKOCTH. (8 | mcummerpus. Ocu 1 eHTpbl cummeTpuu. [IpocTeiinme npumMeHeHus JIBYDKEHUS, LIGHTPOB U OCEll CUMMETpUH;
4acoB) JBUKEHUM B pEIICHNH 3aj1au. (bopMyIHpOBaTh ONpPEAEIECHUS MapalIeIbHOIO IepeHoca,
IIOBOPOTAa U OCEBON CUMMETPHUH; BBIBOJAUTH UX CBOWCTBA,
HaXOJUTb HETOABH)KHBIE TOUKHU;
HaXOJUTh LIEHTPbI U OCU CUMMETpU npocTeimux puryp;
IPUMEHSTh NapauIeIbHbId NEPEHOC U CUMMETPHUIO NpHU
pELICHUH T€OMETPUUECKUX 3aj1au (pa3douparh pUMEpHI);
UCIOJB30BaTh  JUId IIOCTPOEHMsT M MCCIEA0BaHUMN
1M POBBIE PECYPCHI.
[ToBTOpEHMUE, [ToBTOpEHNE OCHOBHBIX MTOHATHHM U METOZOB KypcoB 7—9 Kitaccos, OTIEPHPOBAThH MOHATUAMU: (PUTYpa, TOUKa, psMasi, yrod,
o0o01eHue, ob6o0menne u  cucreMarusanus — 3HaHui.  [Ipocteiimme MHOI'OYTOJIbHUK, PaBHOOEIPEHHBIH U PaBHOCTOPOHHUI
cHUCTeMaTH3alus | reomMerpuueckue (Gurypsl ©m  uX  cBoiicTBa. V3MmepeHue TPEYrOJbHUKHU, IPSIMOYTOJIbHBIN TPEyroJIbHUK, MEIuaHa,
3HaHU. reOMETPUUECKUX BeNUYMH. TpeyronpHukH. IlapamnensHble u OuccekTpuca U BbICOTA TPEYTOJbHUKA, MapajlieNorpamMM,
(16 yacos) MEPIEHUKYIIIPHBIC IpsIMBIE. OKpy’KHOCTb u KpYT. poMO, MpSAMOYTOJIbHUK, KBAaJpaT, Tpanelus; OKpy>KHOCTb,

I'eomeTprueckue nocTpoeHus. YIibl B OKPYKHOCTU. Brincanuslie u
ONMCAHHBIE  OKPYXXHOCTM  MHOTOYroJIbHUKOB. IIpsmas wu
OKPYXHOCTb. YeThIpEéXyrojabHUKU. BrucaHHble M OnucaHHBIE
YETBIPEXYTOJIBHUKU. Teopema [Tugaropa u Hayaja
TpuroHomerpuu. Perienue oOmuxX TpeyronbHUKOB. [IpaBuiibHBIE
MHOroyroipHuku. IIpeoOpazoBanus MIOCKOCTH. JIBHKeHMs.
[Tomobue. Cummerpusi. Ilnomans. BelunciaeHue mIomEAACH.
[Tnomann mnonoOHBIX Quryp. JlekapToBbl KOOpAMHATHI Ha
IIJIOCKOCTH. BEKTOPBI Ha MIIOCKOCTH.

KacaTeJbHas; PaBEHCTBO U  1nogobue ¢buryp,
TPEYTOJIbHUKOB; NapAJJIENbHOCTD U NEPIEHIUKYIISIPHOCTD
OpSIMBIX,  YIOJ1 ~ MEXIY  HpSAMBIMH,  CHUMMETpUs
OTHOCHUTEJIBHO TOYKM M MPSAMOW; JJIMHA, PACCTOSHHUE,
BEIIMYMHA YyIJa, IUIOIIAb, IEPUMETD;

UCIOJBb30BaTh  (POpPMyJBl: MEepuMeTpa M IUIOLIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOLIAAU KpyTa,
00BEMa MPSMOYTOJILHOTO MapaieNenuIea,
OIEpUPOBATh  IMOHATHUAMM: IPSAMOYIOJIbHAs  CUCTEMA
KOOPJIHMHAT, BEKTOP; HCIIONB30BATh JTH IOHATUSA IS
MIPEACTABJICHUS JAHHBIX U PELICHUS 3314, B TOM YHCIIE U3
JIPYruX yu4eOHBIX MPEAMETOB;

pemiatb 3aJa4d Ha IIOBTOPEHHE OCHOBHBIX IIOHATHIA,
WJUTFOCTPALIMIO  CBSA3€M MEXIY pPa3Iu4yHbIMH YacTsIMU
Kypca,

BbIOMpATh METOJ JUIsl pElIeHUs 3a/1auH;

peuarh 3a1a4y U3 NOBCEAHEBHOMN XKU3HU.
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IHPUMEPHAS PABOYASA ITPOI'PAMMA 110 YYEBHOMY KYPCY
«BEPOATHOCTDBb U CTATUCTHUKA»

Conepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA»
8 kiace

[IpencraBiienre JaHHBIX B BUJIe TaOJIUILI, AMarpaMm, rpaukoB. 3an0JIHECHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyTOBBIX). UTeHHE rpaMKOB peaIbHBIX MpoIieccoB. 3Bieuenne nadopmarim u3
JMarpaMM U TaOJIMII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbIX.

OmnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHUYECKOe, MeIuaHa, pa3max,
HauOoJbIIIEE M HAaUMEHbIIIEE 3HAYEHUs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYUBOCTH.

CnyyaliHbIil SKCIEpUMEHT (ONBIT) U CiydailHOe coObITHEe. BeposaTHocTh u
yacToTa. PoJjib MajoBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IE
u B oO1ectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepummHbl. Ywucio pédep M cymmapHas
creneHb BepimuH. [IpencraBnenue o ceszHoctu rpada. lenu u nukisl. [lytu B
rpadax. O6xon rpada (vitsiepoB myTh). llpencraBieHue 00 OpUEHTUPOBAHHOM

rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

9 kaacce

[IpencraBiienre faHHBIX B BUJIE TaOUII, 1UarpaMM, rpadukoB. MHOXECTBO,
AJIEMEHT MHOXKECTBA, MOJIMHOXKeCcTBO. OTiepaliuy HaJl MHOKECTBaMH: 00bEIMHEHNE,
nepeceyenue, gomnosHeHue. (CBoOWCTBa  omepaldii  Haag  MHOXKECTBAMU:
MIePEMECTUTENBHOE, codeTaTeabHoe, pacupeaeauTeNbHOE, BKJIIOUCHHSI.
Hcnonp3oBanue rpadueckoro npeacTaBIeHUs MHOKECTB JIJI OTIMCAHUS peAIbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4.

N3mepenune paccenBanusi TaHHBIX. J(ucniepcus M CTaHIApPTHOE OTKJIOHEHUE
YHUCJIOBBIX HAOOPOB. J{lnarpamMma paccerBaHusl.

DneMeHTapHble COOBITHS Cciy4aiiHOro onbita. CiydaiiHble COOBITHS.



BepositHoctit  coObITHil.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. CiryuyaliHbiil BEIOOp. CBSI3b MEXKIY MaJIOBEPOATHBIMU U TIPAKTUUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBoWCTBa [I€pEBBEB: EIUHCTBEHHOCTh ITyTH, CYILIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]y YWCIOM BEpIIMH M yuciaoM pedep. Ilpasuio
yMHOXKeHHs. Perenue 3amau ¢ momouisio rpados. [IpoTHBONONOXKHBIE COOBITHS.
HMuarpamma Oiinepa. OObeauHeHue W miepecedeHue coObiTHil. HecoBmecTHbIe
coObIThst. DopMysa CIOKEHUS BEPOATHOCTEH. Y CIIOBHAas BEpOSTHOCTH. [IpaBuiio
yMmHOXeHus. HeszaBucumble coOwiTus. [lpeacraBienue sSKcnepuMEHTa B BHUIE
nepeBa. Pemenue 3amad Ha HAaXO0XKJICHHE BEPOATHOCTEH C IOMOUIBIO JI€pEBa

CIIy4allHOTO 3KCIIEPUMEHTA, AuarpaMm JWiiepa.

10 kaace

[IpencraBienne JaHHBIX B BHJAE TaOduIl, JuarpamMm, rpadukos,
UHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaull, nuarpamm, rpaukoB 1o
pEAIbHBIM JAHHBIM.

[Tepebop BapuantoB. IlepectanoBku u ¢daktopuan. CoyeTaHuss U YUCIIO
coueranuii. TpeyrombHuk Ilackama. Pemenne 3amady ¢ HCHOJIB30BAHHEM
KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTh. CiydaliHbIN BBIOOp TOYKHM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPYKHOCTH.

UcnbiTanue. Ycnex u Heynaya. Cepus ucnblTaHui 1o nepBoro ycnexa. Cepus
ucneiTanuii bepaym. BeposatHocTu coObITHII B cepun ucnbiTanuii bepuyu.

CiydaiiHass BeIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEM. MaremaTuueckoe
OXuJaHue U jaucrepcus. lIpumepsl  MaTeMaTHYeCKOro  OXMIAHUS — Kak
TEOPETUYECKOTO CPEIHET0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4eCcKOe OKHIAHUE H
IUCIIEPCUS  CIIyYalHOW BEJWYHUHBI «YHUCJIO YCIIEXOB B CEPUM HUCIBITAHUHN
beprymnm».

[Tonsitue o 3akoHe OoJsblIMX yucen. M3mMepeHne BeposiTHOCTEH ¢ MOMOUIBIO

yacToT. Pontbk 1 3HaUeHKE 3aKOHA OOJIBIITUX YHCEN B IPUPOJIE U OOIIECTRE.
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I[InaHupyemble IpeAMeTHBIE Pe3YJIbTATHI OCBOEHHS YUeOHOT0 Kypca

«BeposiTHOCTH M CTATUCTHKAY
8 kiacc

° YuTaTh HHMOOPMAITHIO, TIPEACTABICHHYIO B TA0JIMIIAX, HA JUArpaMMaXx;
MPEACTABIIATh JaHHBIC B BHUAE TaONHI, CTPOUTH JUArPaMMBbI (CTOJIOMKOBBHIE
(cTonbyaThie) U KPYroBhI€) 10 MAaCCHBaM 3HAUYCHUM;

° ONMMCHIBATh M WHTEPIPETUPOBATh pEATbHBIC YHCIOBBIC JIaHHEIE,
IpEe/ICTaBJICHHBIE B TA0IHIIAX, HA JUarpaMmmax, rpadukax;

° UCII0JIb30BATh LTSI OTHCaHUS JTAHHBIX CTaTUCTUYECKUE
XapaKTEPUCTHUKU: cpeaHee apudMeTHIeCKOe, MeIuaHa, HanOoJIbIIIee 1 HANMCHBIIIECE
3HAYCHUS, pa3Max;

° UMETh TIPEICTABJICHUE O CIIYYaHOW N3MEHYMBOCTH Ha TIPUMEPAx IIeH,
(GU3NYECKUX BEIWYWH, aHTPOTIOMETPUUYCCKUX JIaHHBIX; UMETh IPEACTABICHHUE O

CTaTUCTUYECKOWU YCTOMYUBOCTH.

9 kiace

° U3BJIEKATh M MpeoOpa3oBbIBaTh HHGOPMAIIUIO, MPEICTABICHHYIO B
BUJIC€ TaONMI, auarpamMMm, TpadukoB; MPeACTaBJSITh JaHHbIE B BUJIE TaOJIHII,
JUarpaMm, rpauKoB;

° OMHUCHIBATH JIAHHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKa3aTese:
CpPEeIHUX 3HAYE€HWW WU Mep paccemBaHus (pa3Max, AUCHEPCHs U CTaHJAapTHOE
OTKJIOHEHUE);

° HaXOJUTh YAaCTOThl YUCJIOBBIX 3HAYEHUM M YACTOTHI COOBITHIA, B TOM
YHCJIE 10 pe3yJibTaTaM U3MEPEHHUI U HaOII0CHU;

° HaXOJUTh BEPOSITHOCTU CIyYalHBIX COOBITMH B ONBITaxX, 3Has
BEPOSTHOCTHU DJIEMEHTaPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C PABHOBO3MOYKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

° UCIIOJIb30BaTh  Ipauyeckue  MOJENIH:  JIEPEBO  CIYy4YalHOTO

AKCIEPUMEHTA, JUarpaMMbl Dilliepa, YuCcIoBas npsmMasi;
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® OIICpUPOBATH IMOHATHUAMHU. MHOKCCTBO, IMOAMHOXKCCTBO, BLIIIOJIHATH
oricpanii Haa MHOXCCTBAMM: 06’I)CIII/IHCHI/IG, MepeCCYCHUC, TOIIOJHCHHC,
NEPEUNUCIIATL DJICMCHTBI MHOKCCTB, IIPUMCHSATH CBOMCTBA MHOXKCECTB,

® HCITOJIB30BaATDH rpa@anCKoe MNpcacCTaBjaICHUC MHOXCCTB H CBSI3EH
MCXKAY HUMH OJIs1 OIMMCAaHHA IIPOLCCCOB U ﬂBJ'ICHHﬁ, B TOM YMCJIC IIPpHU PCHICHHUU

3aJ1a4y U3 ApYyrux y4eOHbIX MPEIMETOB U KypCOB.

10 xiace

° U3BJIEKaTh M IpPeoOpa3oBbIBaTh HMH(OpPMAILMIO, MPEICTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHJE TaOJHML, Ouarpamm, rpadukoB; IMpeICTaBIATh
JTaHHBIE B BUJE TaOJIUL, 1Uarpamm, rpaukos;

° pemarh 3aauyd OpraHu30BaHHBIM MEpPeOOPOM BapHAHTOB, a TAKXKE C
UCITOJIb30BAHUEM KOMOMHATOPHBIX MPABUII U METOJIOB;

° UCIIOJIb30BaTh  ONHCATENIbHBIE XapaKTEPUCTUKH [JIsi MacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEHHUE 3HAUEHUS U MEPBI PACCEUBAHUS;

° HaXOJUTh YacTOThl 3HAYEHHM M YacTOTbl COOBITHS, B TOM YHCIE
HOJIB3YSCh PE3yJIbTaTaMU MPOBENEHHBIX U3MEPEHUN U HAOJI0ICHUI;

° HaXOJUTh BEPOSTHOCTH CIIyYalHBIX COOBITUI B M3yUEHHBIX OMbITAX, B
TOM YHCJIE€ B OIIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUIX

VCIBITAaHUU J10 TIEPBOTO yCIIEXa, B CEPUSIX UCIIbITaHUN bepHyIuu;

o MMETh NPEACTABICHUE O CIIyYalHOM BEJMYMHE U O PaCIpElCICHUN
BEPOSITHOCTEN;
° UMETh MpPEJICTABICHUE O 3aKOHE OOJBIIMX YHCENl KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEI B
pUPOIE U OOIIECTRBE.

CrnenuanbHble IpeIMEeTHbIE Pe3yJbTAThI:

° BJIQJICHUE TpaBWJaMU 3alUCH  MareMaTudyeckux Qopmyn u
CHeIMaTbHBIX 3HAKOB penbedHO-ToueuHOoM cuctemsl JI. bpaiins;

° BJIaJICHUE TIPUEMaMU MpeoOpa3oBaHUs MAaTeMaTUYECKUX BBIPAKECHUM

Ha OpalIeBCKOM MEXaHWYECKOM TIEYaTHON MaITUHKE;
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° BJIAJICHUE OCS3aTEIbHBIM CIOCOOOM OOCJIEeIOBaHMUS U BOCHPUSITHS
penbedHbIX U300paXKEHHM, FEOMETPUUECKHUX YepTexkel, rpadukoB GyHKIUNA U Jp.;
° YMEHHE BBINOJIHATh TEOMETPUUECKUE TOCTPOCHUS U YUEPTEKU, CTPOUTD
rpadukd QyHKIUNA Ha KOOPAMHATHOW TUIOCKOCTH C TIOMOUIBIO CHEIHaTbHBIX

YEPTEKHBIX HHCTPYMEHTOB.

103



TemaTnueckoe NIaHUPOBaHUE M0 Y4eOHOMY Kypcy «BeposiTHOCTh M CTATHCTHKA»

8 kiacce

(1 gac B Hexesmr0, 34 yaca)

Ha3Banue
pasnena
(TeMbi) OcHoOBHOe coiep:KkaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aI0IIMXCS
(UMCJI0 YacoB)
[IpencraBnenne |IIpencraBieHne MaHHBIX B BHJE TaOJIMIl, JUarpaMm, TpaduKoB. OCBamMBaTh CIIOCOOBI TPEICTABICHUS CTATUCTUYECKHUX

JaHHbIX. (7 4.)

3anonHeHue  Tabnul, YTEHHME M I[OCTPOEHUE  JAHarpamm
(cToIOMKOBBIX (CTONMOYATHIX) W KPYToBbIX). UTeHue rpadukoB
peanpHBIX TporeccoB. M3pneueHne nHGOpMAMKM M3 AUATPaMM U
TaOJIUII, UCIIOJIb30BaHUE U MHTEPIIPETAUs TaHHbIX. [IpakTudeckas
pabora «Tabmunky. [IpakTrueckas padbora «JlmarpaMMeny.

JAaHHBIX M YHCIIOBBIX MAaCCHUBOB C IIOMOIIBIO Ta6JII/III u
JMarpaMM C HCIIOJIb30BAaHUEM AaKTyallbHbIX M Ba)KHBIX
JMaHHBIX  (meMorpaduyeckue JaHHBIE, IPOU3BOJCTBO
IPOMBIIUICHHON M CeJIbCKOXO3HCTBEHHOM MPOAYKLNH,
OOLIECTBEHHbIE U IPUPOAHbIE SIBICHUS);

U3y4aTh METOJIbl pabOThI ¢ TAOIMUYHBIMU U rpadUUECKUMHU
NpEACTAaBICHUAMU JAHHBIX B XOAC IPAKTHYCCKUX pa60T
(cocraBieHne TabAMII M IMOCTPOEHHE  JTUArpaMm
OTrpaHUYEHHO).

OnucarenpHas
craTuctuka. (8

q.)

OmnwucarenpHasi CTaTUCTHKA: CpeiHee apu(pMeTHYecKoe, MeauaHa,
pa3Max, HauOoJjblllee U HauMEHblIee 3HaYeHUs] Habopa YMCIIOBBIX
JaHHbIX. IIpumeps! ciyyaitHOM wu3MeHYUBOCTH. [IpakThueckas
paborta «CpenHre 3HAaUCHUS.

OCBaMBaTh MOHATHUS: YUCIOBON HAOOP, Mepa IEHTpaIbHOU
TeHJIEHIIMU (Mepa I1EeHTpa), B TOM YHCJIE CpeIHee
apudmeTnyeckoe, MeNaHa;

OMMUCBIBATHb CTATUCTUYCCKUC JAHHBIC C TIOMOIIBIO CPECAHETO
apu(pMeTHYECKOro U MeINaHbl;

pelaTth 3a1auu;

M3yYaTh CBOMCTBA CPEAHHX B XOJI€ MPAKTUYECKUX paboT
OCBauBaThb IIOHATHUA: HauOoJIbIIIEE n HAanMCHBIICC
3HAUYEHMsI YUCITIOBOTO MacCUBa, pa3Max;

pa60TaTB C HC3BHAKOMBIMHU CJIOBAMU U TCPMHUHAMU, I1OJTy4YaTh
JOTIOTHUTETbHBIC CBEACHHS 00 OKPYIKAIOIIEM MHUPE;
HHTCPHNPECTUPOBATHL IMOJTYYCHHBIC B XOJ€C PCIICHUA 3aaayy
JAHHBIC,
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MPUMEHSITh MMOJTYYCHHBIC 3HAHUS ISl ONMUCAHUS W aHAIH3a)
OOBEKTOB U SIBIICHUN OKPYKAIOIIEr0 MUPA;

pemiats 3a7a4ud Ha BBIOOp crmoco0a ONMUCaHUs JTAHHBIX B
COOTBETCTBUU C TMPUPOJONW  JAaHHBIX U  IEJsIMHU
M CCIJIEIOBAHMSI.

Cnyuaiinas
W3MEHYUBOCTD.

(64.)

CnyyvaitHast W3MEHYMBOCTH (mpumepbl). YacTtoTa 3HAYEHUNH B
MaccuBe JaHHbIX. ['pynmupoBka. I'mcrorpammsl. IIpaxkrthueckas
pabota «CnyuaiiHasi U3MEHYHBOCTHY.

OCBaMBATh IIOHATHS: YAacTOTa 3HAYCHUH B MAacCHBE
JIAHHBIX, TPYIIHPOBKA JIAHHBIX, THCTOIPaMMa;

YUTATh W AaHAIM3HPOBATH THCTOIPAMMBI, TOAOHPATH
NOJXOJSIIUA [Iar TPYNIUPOBKH Ui TIPEICTABICHUS
JIaHHBIX;

OCBaMBaTh BOCIPHUATUE TPaGUIECKOro MPEICTABICHUS
pa3HBIX BHUJIOB CIy4ailHOW W3MEHYMBOCTH B XOJE
NPAaKTUYECKOH paboTHI.

BeposatHocts u
yacTtoTa
CIIy4allHOTO
coObITHsL. (4 4.)

CrnyuvaiiHbplif  3KcriepuMeHT (ONBIT) M ciay4aiiHOe COObITHE.
BeposatHocTe M 4yacrota. Poinb ManoBEpOSATHBIX M IPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B IpHpoxe U B oOuiectBe. MoHera u
urpajibHasi KOCTb B Teopuu BeposiTHOcTell. IIpaktuueckas pabota
«YacTtoTa BBINIAZCHNS OPJIay.

OCBaWBaTh TMOHATHUS: CIYYalHBIM ONBIT W CIy4ailHOE
coOBITHE, MaJOBEpPOSITHOE W TMPAKTUYECCKH JOCTOBEPHOE
COOBITHE;

W3y4aTh 3HAYMMOCTh MAJIOBEPOSITHBIX COOBITHI B IPHPOJIC
1 OOIIECTBE HAa BaXHBIX MPUMEpax (aBapuu, HECUACTHBIC
ClTydad, 3allUTa TEPCOHATBHOW WH(OpPMAIMH, Tepeaada
JTAaHHBIX );

M3y4aTh pOJIb KIACCHYECKHX BEPOSTHOCTHBIX MOJIEIeH
(MOHeTa, UrpajabHasi KOCTh) B TEOPUHU BEPOSTHOCTEH;
HAOIO/IaTh M M3Yy4YaTh YacTOTy COOBITHH B IPOCTHIX
HKCIIEPUMEHTAX B X0J/I€ MPAKTHUECKON pabOTHI.

Beenenne B
TeopHio rpados.
(44.)

I'pa¢d, BepmmHa, pebOpo. CreneHb BepmuHbl. Yucio pédep u
CyMMapHasi cTeneHb BepuHH. [IpeacraBienue o cBsI3HOCTH rpada.
enu u umxnsl. Iyt B rpadax. O06xox rpada (sinepoB myTh).
[IpencraBiaenue o6 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MOMOIIBIO TpadoB.

ocBauBaTh NMOHATHS: Tpad, BepiInHa rpada, pedpo rpada,
CTETeHb (BaJICHTHOCTh BEPIIMHBI), LIETIb U LIUKJI;
OCBaWBaTh MOHATHS: MyTh B rpade, d1IepoB MyTh, 00X0/
rpaga, OpueHTUPOBAaHHBIN Tpad;

pemaTh 331a4K Ha TIOUCK CYMMBI CTeTIeHEeH BepIInH rpada,
Ha Tnouck o0xoma rpada, Ha TOUCK IyTed B
OpUEHTUPOBAHHBIX Tpadax;

OCBaWMBaTh CHOCOOBI TpEACTaBICHUS 3aJad U3 Kypca
anreOpbl, TEOMETPUH, TEOPHH BEPOSTHOCTEH, APYTHX
IOPEeIMETOB C MOMOINbI0  rpadoB  (KapThl, CXEMBI,
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ANIEKTPUYECKUE IIeNH, QYHKIIMOHATLHBIC COOTBETCTBHUS ) HA
IIpuMepax Mo rOTOBbIM PUCYHKaM.

O0001menue,
KOHTPOJIb. (5 4.)

[IpeacraBnenue nanubix. OnucarenbHas craTucTuka. BeposarHocTs
CIIy4aifHOTO COOBITHS.

MIOBTOPSITh U3yUEHHOE U BBICTpauBaTh CUCTEMY 3HAHMIA;
pelaTh 3aJayd Ha MPECTaBIEHUE U OIMCAHUE JaHHBIX C
MIOMOUIbIO U3YUYEHHBIX XapaKTEPUCTHUK;

00CyX/1aTh pUMEPBI ClTy4aitHbIX COOBITH,
MaJIOBEPOATHBIX U IPAKTUUYECKH JOCTOBEPHBIX CIIy4alHbIX
COOBITHH, UX POJIM B IPUPOJE U KU3HU YEJIOBEKA.

9 kiacce

(1 yac B Hepe0, 34 yaca)

Ha3Banue
pasaena
(Tembl)
(4ucao
4acoB)

OcHoBHOE CoAEpKaHUEC

OcHoBHbIE BHIBI 1eITEJIbHOCTH oﬁyqaloumxca

IToBTOpEHME
Kypca 8 Kiacca.
(44.)

HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUAC Ta6J'II/ILI, Auarpamm, l"pa(i)I/IKOB.

MIOBTOPSITh U3yUEHHOE U BBICTpanBaTh CUCTEMY 3HAHMIA;
pelaTth 3a7auu Ha MpeICTaBIeHHE U ONMCaHUE JaHHBIX C
MIOMOUIBIO N3YYEHHBIX XapaKTEPUCTHK;

pemate 3aJa4d Ha TMPEACTaBICHHE TIPYNIHUPOBAHHBIX
JIAaHHBIX W ONIMCAHME CITy4alHON N3MEHYMBOCTH;

pemath 3a7a4d Ha OIpENEJeHHE YacTOThl CIIy4alHbIX
COOBITUH, NPUBOAUTH TNPHUMEPHI CIIyYalHBIX COOBITHH,
MaJIOBEPOATHBIX M MPAKTUUYECKH JOCTOBEPHBIX CITydalHbIX
COOBITHH, UX POJM B IPUPOJIE U KU3HU YEJIOBEKA.
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OnucarenbHas
CTaTUCTHKA.
PacceuBanue
JTaHHBIX. (4 4.)

W3mepenne paccenBaHus JAaHHBIX. Jlucriepcus M CTaHZApTHOE
OTKJIOHEHHUE YMCIIOBBIX HA0OpOB. /lnarpaMmma paccenBaHusl.

OCBaMBaTh  MOHSTHUSA:  JUCIEPCUS M  CTAaHIApTHOE
OTKJIOHEHHE, HCIOJIb30BaTh O3TU XapaKTEPUCTUKU s
ONUCAHUs PACCEUBAHUS IAHHBIX;

BBIIBUTATh TUIIOTE3bl 00 OTCYTCTBUM WJIM HaJIUYUU CBSI3U
0 IMarpaMmMaM paccerBaHuUs;
paccMaTpuBaTh  MPUMEpPHl  JUArpamm
MTOCTPOEHHBIX 110 UMEIOIIUMCSI IAHHBIM.

pacCCrBaHuA,

MmuoxectBa. (4

4.)

MHO0X€eCTBO, 2IIEMEHT MHOXKECTBA, IOJAMHOKeCTBO. Onepanuu Haj
MHOXECTBaMHU:  OObEAMHEHHE, IIepeCceyeHHe,  JIOTIOJHEHHE.
CBoiicTBa omnepanuil HajJ MHOXECTBAMU: IE€PEMECTUTEIBHOE,
COYEeTaTEIbHOE, PaClpeACIINTENbHOE, BKIOUEHUs. Vcronb30Banue
rpaduueckoro mpeacTaBiICHUs] MHOXKECTB JJI OMUCAHUS PEaTbHBIX
MPOLECCOB U SIBJICHUM, P PELICHUH 3a]1a4.

OCBaMBaTh IOHSATHUS: MHOXECTBO, 3JIEMEHT MHOXXECTBA,
IIOJIMHO>KECTBO;

BBITMIOJHATH ONEpPAlliK HaJl MHOXXECTBAMH: OOBEIMHEHHE,
repeceyeHue, JOMOIHEHUE;

UCIOJIb30BATh CBOIICTBA: MePEMECTUTENBHOE,
coueTaTeNIbHOE, paclpeenTeNbHOE, BKIOUECHHUS;
UCIIONIb30BaTh Tpaduyeckoe MPEICTaBICHHE MHOXKECTB
P ONMCAHWHM PEATBHBIX MPOIECCOB W SBJICHUH, IMpHU
pEIIeHUH 33724 U3 IPYTHX YYEOHBIX MPEIMETOB H KYPCOB.

BepostHocTh
CIIy4allHOTO
coObITHsL. (6 4.)

DneMeHTapHBIC COOBITHS ClTydaifHOTo omnbITa. Ciy4JaitHble COOBITHS.
BepositHoct  coObiTHii.  OmBITBI ¢ pPaBHOBO3MO>KHBIMU
aJIeMEHTapHbIMU CcOObITUSAMU. CiyualiHbplii BeIOOp. CBS3b MEXIY
MaJIOBEPOSTHBIMUA M TPAKTHUYECKH JIOCTOBEPHBIMHU COOBITHSIMU B
npupoje, odmecte u Hayke. [Ipaktuueckas pabora «OmbITH ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMUY.

OCBaMBaTh IIOHATUS: AIEMEHTAPHOE COOBITHE, CIIy4aiiHOE
COOBITHE KaK COBOKYIIHOCTb OJaronpusTCTBYIOIIUX
AJIIEMEHTaPHBIX COOBITHI, PAaBHOBO3MOYKHBIE
3JIEMEHTapHbBIE COOBITHS;

pelaTh 3a/1a4i Ha BHIYHUCIICHUE BEPOSATHOCTEN COOBITHI 1O

BEPOATHOCTSIM  AJIEMEHTApHBIX COOBITHI  CIy4ailHOTO
OITBITA;

peliaTh 3a/1a4i Ha BBHIYHUCIICHHE BEPOSTHOCTEH COOBITHI B
OIThITax c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU

COOBITUSIMH, B TOM YHCJIE C TIOMOLIbIO KOMITBIOTEPA;
IPOBOAWTh U H3Yy4aTh ONBITBI C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMU (C HCIOJIb30BAHUEM MOHET,
UTpalbHBIX  KOCTEH, Jpyrux Mojeneid) B  Xone
IPAKTUYECKOH paboThl.
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Beenenue B
Teopuio Tpados.
(44.)

Hepeso. CBoiicTBa  J1IepEBbEB: €IUHCTBEHHOCTD IyTH,
CYLIECTBOBaHME BHCAYEH BEPIIMHBI, CBSI3b MEX/Y YUCIOM BEpIIMH
u ynciom péoep. IpaBuio ymuHoxxenus. Perenune 3agay ¢ HOMOIIbIO

rpados.

OCBaMBaTh MOHATHS: IEPEBO Kak rpad Oe3 1uKia, BUCIUAs
BepIMHa (JIKCT), BETBb JIEpEBa, MyTh B JIepeBE, TUAMETP
JiepeBa;

u3yyaTh CBOMCTBa JepeBa: CYIIECTBOBAHHE BHCSYCH
BCPIIMHBI, CANHCTBCHHOCTbH nyTn MCKAY ABYMA
BEPIIMHAMHU, CBSI3b MEXIY YHCIOM BEPIIUH H YHCIOM
p&bep;

peliaTth 3a1a4y Ha TIOMCK U NIEPEUUCIICHUE Ty TeH B IepeBe,
oTpejieNieHue Yncia BeplInH Wi pédep B nepeBe, 00Xo.
OWHAPHOTO JIepeBa, B TOM YHUCIIC ¢ IPUMEHEHHEM TpaBHiIa
YMHOKCHMUS.

Crnyuaiinsle
coObITHSL. (8 4.)

[TpotuBononoxueie coobiTUs. uarpamma Ditnepa. O0bequHeHNE U

nepeceuenre coObiTuil. HecoBmectHbie coObiTus. dopmyna
CIIOXKECHMSI BEPOSTHOCTEH. YCIOBHass BeposATHOCTh. [IpaBuio
YMHOXEHHUS. HesaBucumslie COOBITHSL. IIpencraBnenue

JKCIIEpPUMEHTa B BHJE JAepeBa. PemieHue 3aqady Ha HaXOXKJIEHUE
BEPOSATHOCTEN C IOMOLIBIO JEPEBA CIYYAaWHOI'O 3KCIIEPUMEHTA,
Jauarpamm Jumiepa.

OCBaMBaTh  MOHATHS:  B3aUMHO  INPOTHUBOMOJIOXHbBIE
COOBITHS, Omepaluu Haj COOBITUSAMU, OOBEAMHEHUE U
nepeceyeHne coObITHI, nuarpamma Oiinepa (Dinepa—
Benna), coBMecTHBIE U HECOBMECTHBIE COOBITHS;

U3y4yaTb TEOPEMbl O BEPOSTHOCTH OOBEIUHEHHS IBYX
coObITHH ((hOPMYJIBI CIIOKEHHS BEPOSATHOCTEH );

pemiath 3aJauyd, B TOM YHCIE TEKCTOBbIE 3aJa4d Ha
ompeieTIeHue BEpOSTHOCTEH 00BEeIMHEHUS U TTIepeCceUCHUs
COOBITUIl C TOMOIIBIO YHCIOBOH MpPSIMOM, IuarpamMm
Ditniepa, GopMyIIbl CJI0KEHUS BEPOATHOCTEH;

OCBaMBAaTh MOHATHUS: MPABUIIO YMHOXKEHUSI BEPOSITHOCTEH,
YCIIOBHAasi BEPOSITHOCTb, HE3aBUCHUMBIE COOBITUSL JIEPEBO
CIIy4allHOTO OIBITA;

M3y4aTh CBOMCTBA (OIpe/IeNICHUsI) HE3aBUCUMBIX COOBITHH;
pemiath 3aJayd  Ha ONpENEJIEHUE U HCIOJIb30BAHUE
HE3aBUCUMBIX COOBITHIH;

pemath 3aJayd Ha MOMCK BEPOSTHOCTEH, B TOM YHCIIE
YCIJIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBa CIIYYailHOTrO OMbITA.

O0001enue,
KOHTpOJIb. (4 4.)

[IpencraBnenne naHHbBIX. OmwcarenbHas cTatuctuka [padel.
BeposiTHOCTB City4aitHOTO COOBITHSI.

IIOBTOPSATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pemars 3a4a4d Ha IPEICTABICHUE U ONMCAHUE JTAHHBIX C
IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK;

pelaTh 3aa4u ¢ IpUMeHeHueM rpagos

peuaTh 3a/1a4d Ha HaXO0KICHHUE BEPOATHOCTHU CIy4alHOIO
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COOBITHSI TIO0 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHI, B
TOM  4YuClI€ B  ONbITaX C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSMU;

pemiate  3aJa4yd  Ha  HAXOXKJIEHUE  BEPOATHOCTEM
OOBEMHCHUS W TIEPECCUeHUs COOBITHI, B TOM 4YHCIIC
HE3aBHCHUMBIX, C  HCIOJb30BAaHUEM  TrpapuuecKux
IIPEACTABJICHUM U IepEBaA CIIyYalHOTO OIBITA.

10 kaacce

(1 yac B Hegesmt0, 34 yaca)

Ha3zBanue
pa3aena (TemMbl)
(4MCJI0 YacoB)

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4al0IIMXCH

IToBTOpEHME

Kypca 9 kiacca.
(44.)

[IpencraBineHue NaHHBIX B BHJAE TaONMI], auUarpamm, rpapukos, | @
WHTEpIpeTalys JaHHBIX. YTeHHe U MOCTpOCHUE TabuIl, TUarpaMm, | @

rpadUKOB M0 pealbHbIM JIaHHBIM.

MOBTOPSTH U3yUEHHOE U BBICTPANBATh CUCTEMY 3HAHMIA,
pemiaTh 3aJa4M Ha MPEJCTaBICHUE U ONMKMCAHKUE JIAHHBIX;
pemath  3aJaud = Ha  HAxXOXJCHHE  BEPOSTHOCTCH
00bEIMHEHNUSI M TIEPECCUYCHHS] COOBITHH, B TOM YHCIIC
HE3aBHCHUMBIX, C  HCIOJb30BAaHUEM  TIpapuUecKux
MIPEACTABJICHHUH U JIepeBa CIYYalHOTO OTIBITA.

OneMeHThI
KOMOMHAaTOPUKHU

(7T4)

[Tepebop BapuanToB. IlepecranoBku u ¢akropuan. CodyeraHus u | ®
yucno coueranui. TpeyronpHuk Ilackans. Pemenue 3amau c | @

HUCIIOJIB30BAHHUEM KOM6I/IHaTOpI/IKI/I.

pelarhb 3a1a4u nepedbopoM BapHaHTOB;

OCBauBaTh MOHSTHSL: KOMOMHaTOpHOE IIPABUIIO
YMHOXXEHUS, YIHOpsIOUYeHHas mapa, TpoiKa OOBEKTOB,
NepecTaHoBKa, (akTopuan uuciaa, COYETaHHE, YUCIIO
CcoYeTaHui, TpeyronbHukK Ilackas;

pelaTth 3a7ayd Ha MEpPEeurcCIIeHUE YNOpSIOYEHHBIX Map,
TPOEK, IEpPEUYUCICHUE TIEPECTAHOBOK M  COYETAHMMU
AIIEMEHTOB Pa3IMYHBIX MHOKECTB;

pemars 3aJaud Ha IPUMEHEHUE YHCIa COYETaHWM B
anredpe (cokpanéHHoe yMHOKeHue, ouaoM HproToHA);
pemiatb, TOpUMEHSAS  KOMOMHATOPUKY, 3aJauyd  Ha
BBIYMCIICHHE BEPOSITHOCTEN.
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I'eomerpuuecka
s BEpPOSITHOCTb.

(3 )

I'eomeTrpuueckas BepossTHOCTh. CilydaliHbIii BBIOOp TOYKM U3
(Gurypsl Ha IIIOCKOCTH, U3 OTPE3Ka, U3 JYI'H OKPY>KHOCTH.

OCBaMBAaTh MOHATHE T€OMETPUUECKOM BEPOSTHOCTH;
pelaTth 3a7a4d Ha HaXOXKJEHUE BEPOSITHOCTEH B OMBITaX,
MPEACTABUMBIX KaK BBIOOp TOYEK U3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Kka WM JyT'd OKPY>KHOCTH, YHCIOBOIO
MIPOMEKYTKA.

HcneiTanus
bepuymnu. (6 4.)

Ucneitanue. Ycnex u Heynaya. Cepus HCNOBITAHUN 10 TEPBOTO
ycnexa. Wcnbiranus bepuymmm. BepostHOCcTH cOOBITHIT B cepun
ucnbitanuii  beprymmm.  Ilpaktuueckas pabora «McmplTaHus
beprymm».

OCBaNBaTh MOHATHS: UCIBITAHUE, SJIEMEHTApPHOE COOBITHE
B HCIBITAaHUM (yCIEX W Heyjaada), Cepusl HCIbITaHUM,
HACTyIUIEHHME T[epBOro  ycmexa (HeyJgauu), cepus
ucneITanui bepryiu;

pelaTh 3a/1a4 Ha HaX0XKJICHUE BEPOATHOCTEH COOBITHI B
CEepUM WCHIBITAHHM 1O INEPBOTO YCIIEXa, B TOM YHUCIE C
OpUMEHeHHeM  (GOpMyJbl  CyMMbl  I'€OMETPHUYECKOM
IIPOrPECCHH;

pemars  3ajadyd  Ha  HAXxOKJIEHUE  BEPOATHOCTEU
AJIEMEHTApHBIX COOBITUHM B cepuu ucnblTaHui bepHyiu,
Ha HAaxOXJCHHUE BEPOSATHOCTU ONPEIEIEHHOIO 4YHCIIa
YCIIEXOB B CEpHUM UCTIbITaHUN bepHyun;
u3ydyaTb B XOJ€ HPAKTUYECKOH paboOThI
BEPOSITHOCTH B CEpUM HCIIbITAHUN bepHyun.

CBOMCTBA

Criyuaiinas
BenuyuHa. (6 4.)

CnydaiiHass ~ BelMYMHA W pacHpeselieHHe  BEpOSTHOCTEH.
MaremaTnueckoe ~— OXHJaHMe W jaucnepcus.  [Ipumepsr
MaTeMaTHYeCKOr0 OXHJAHUS KaK TEOPETHYECKOro CpEeIHEro
3HAYCHUs BEIUYMHBL. MaTeMaTHYecKOoe OXHIaHUE W IHCIIEePCHUs
CIly4yallHOW BEJMYMHBI «YHCJIO YCIEXOB B CEPUU HCHBITAHUM
beprymm».

[Tonatue o 3akoHe OonpuIMX yMcen. V3MepeHue BeposITHOCTEH ¢
noMomipio 4yactoT. Pone u 3Ha4YeHme 3akoHa OOJBIIMX YHCET B
IpUPOJIe U OOIIECTBE.

OCBOUTbH IIOHATHsA: CiIy4yalHas BEIMYMHA, 3HAYCHUE
CIIy4allHOM BEJINYMHBI, PACTIPEICICHUE BEPOATHOCTEN;
u3ydyaTb M OOCYXJaTh TpPUMEPHl JUCKPETHBIX H
HENPEPBIBHBIX CIy4YailHBIX BEJIMYMH (POCT, BEC YEIIOBEKA,
YUCICHHOCTh HACEICHUS, TPYTHE U3MCHYMBBIC BEIIMYUHBI,
paccMaTpuBaBIIMECs] B Kypce CTAaTUCTHKHU), MOJEJIbHBIX
CIy4alHbIX BEJIMYUH, CBS3aHHBIX CO CIy4YailHBIMU
onbpiTaMu  (OpocaHue MOHETBI, WIPATBHOM KOCTH, CO
CJly4aifHbIM BBIOOPOM H T. I1.);

OCBaMBaTh  MOHATHSA:  MAaT€MAaTHYECKOE  OXKUJAHUE
CIy4YallHOM BEJIMYMHBI KakK TEOPETUYECKOE CpeaHee
3HAYEHHE, JUCIEPCHUS CIy4YalHOW BEJIIMYMHBI KaK aHajor
JUCTIEPCUU YUCIOBOTO HAbopa;

pemiatb 3aJadd  Ha BBIYMCIIEHHME MaTEMaTUYECKOIO
OKMJAHWSL M JUCIEPCUU  JOUCKPETHOW  CIy4alHOH
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BEJIMYUHBI 10 33JJaHHOMY pacIpe/iesieHHuI0, B TOM YHCIIe
3aJ1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEpPESMU;
3HAKOMUTBCA C  MaTeMaTUYeCKUM  OXHUIAaHUEM U
JTUCTIiepCcruell HEKOTOPBIX pacIpelelieHHil, B TOM YHUCIIe
pacrpeeneHus CIIy4YalHOW BEJIMYUHBI «YUCIIO YCIIEXOB) B
cepuu ucneiTaHui bepHyinu;

M3y4yaTh YACTOTY COOBITHS B MOBTOPSIOIIMXCS CIIyYaHBIX
OTbITaxX KakK CydyailHyI0 BEJIMYUHY;

3HAKOMHUTBCS C 3aKOHOM Oonpimx uyucen (B ¢dopme
bepnymnu): mnpu OONBIIOM 4YHUCIE OIBITOB YacToTa
cOOBITHS OJIM3KA K €r0 BEPOSITHOCTH;

peliaTth 3a7aud Ha U3MEPEHHE BEPOATHOCTEH C MOMOIIBIO
4acToT;

o0cyXJ1aTh pOJib 3aKOHA OOJBIINX YKCEN B 00OCHOBAHUU
YaCTOTHOT'O METOJa U3MEPEHUS BEPOSTHOCTEH;
o0cyXJaTh 3aKOH OOJIPIIMX YHCEN KakK TMPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUUBBIX SBJICHUSX,
ponb 3akoHa OONBIIMX YHCENl B HPUPOJE M B >KU3HU
4eJI0BeKa.

O0001eHue,
KOHTpPOJIb. (8 4.)

IIpencraBnenne nanHbix. OnucaTenbHas CTaTUCTUKA. BeposATHOCTH
CIIy4ailHOTO COOBITUS. DJeMeHThl KoMOMHaTopuku. CiydaiiHble
BEJIMYMHBI U PaCpPECIICHNUS.

MOBTOPATH U3YUCHHOC U BBICTpAUBATL CUCTEMY 3HaHHI>i;
pemaTh 3aJja4r Ha MPCACTABICHHUC U OIMMCAHUC TAHHBIX;
pelaTh 3ala4 Ha HAXOXKIACHHUC BCpOHTHOCTCﬁ CO6LITHﬁ, B
TOM YHUCJIIC B OIIbITax C PaBHOBO3MOKHBIMU
9JICMCHTAapHbIMU CO6BITI/ISIMI/I, BepOHTHOCTeﬁ O6’LC)II/IHCHI/I$I
U TMCPCCCUCHUA C06BITI/II\/'I, BBIYUCJIATE BCPOATHOCTH B
OIIbITaX C CCPpUIAMU CﬂyqaﬁHBIX WUCIIBITAHU.

[Ipu pa3zpabotke pabouell mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHWU HE MOTYT OBbITh B IMOJTHOW MEPE YUTEHbI

BO3MOXXHOCTHU

WCIIOJIb30BaHUsA AIEKTPOHHBIX (M ppOBBHIX)

o0pa3oBaTeNbHBIX  PECYPCOB, SABJISTFOLTUXCSI

y4eO0HO-METOINICCKUMH MaTepraiaMy (MyJIbTUMEIUHHBIE IIPOTPAMMBI, 3JICKTPOHHbBIE YICOHUKH U 3aJaYHUKH, SJICKTPOHHBIE
OMOIMOTEeKN, BUPTyalIbHBIE JaOOpPATOPUU, WUTPOBBIC MPOTPAMMBI, KOJUIEKIHH HHU(POBBIX 00pa30BaTEIBHBIX PECYPCOB),
UCIIOJIB3YEMBIMH 111 OOyYeHHUS M BOCIUTAHUS PA3IMYHBIX TPYIII IMOJIh30BaTENICH, MPEICTABICHHBIMU B 3JIEKTPOHHOM
(mudpoBoM) BHAE W peanu3yronuMu auaaktudeckue BosMoxkHoctn WKT, coxepkaHue KOTOPBIX COOTBETCTBYET
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3aKOHOJATENBCTBY 00 00pa3oBaHMU. Y CIEMNbIX 00YYarOmUXcs BO3SMOKHOCTH HCTIOJIb30BaHUS IIU(PPOBBIX PECYPCOB Ha ypOKax
anreOpbl OrpaHUYEHBI MPUMEHEHHEM KAJIbKYJISITOPA, B PEAKUX CIIydasiX — JIEKTPOHHOM OMOIMOTEKH, TaK KaK CJIETON YYeHUK
HE MOXXET BOCIIPUHUMATH TpadudecKyro nHpopmMalnio (Tadiuibl, Tpaduku, IMarpaMMbl) ¢ SKpaHa MOHUTOPA MOCPEICTBOM
3pEHMUSL.
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