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PaGouass mporpamma (manmee Ilporpamma) mo ydeOHOMYy mpenmery «MaremaTtukay
paszpaborana Ha ocHoBe ®I'OC OO0, denepanbHON MPOrpaMMbl BOCIIUTAHUS C YYETOM
pacrnpeieiéHHbIX MO KJaccaM MpOBepsSieMbIX TPeOOBaHUN K pPe3ysibTaTaM OCBOCHUS

OcHOBHOI 00pa30BaTEIbHON MPOrPAMMbI OCHOBHOTO 00111€T0 00pa30BaHUs.

HOACHUTEJBHASA 3AIIMCKA

Oo0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka»

denepanbHas paboyasi mporpaMmma o MatemaTuke Jjist ooydaroniuxcs ¢ PAC
5-10 «kmaccoB pa3paboraHa Ha ocHOBe DeaepallbHOTO TrOCyAapCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHJIapTa OCHOBHOTO OO0IEero 0Opa3oBaHUs C YYETOM H
COBPEMCHHBIX MHPOBBIX TPEOOBAHHM, NPEIBABIIEMBIX K MaTEMaTHYCCKOMY
0o0pa30BaHUI0, U TPATUIIMNA POCCUMCKOTO 00pa3oBaHMs, KOTOPhIE 00ECIEeYNBAIOT
OBJIAJICHAE KIIOYCBBIMH  KOMIIETEHITUSAMH, COCTABIISIOMIUMH  OCHOBY  JJIS
HEMPEPHIBHOTO  OOpa30BaHUS W  CAMOPA3BUTHUS, a TakXKe IIEJIOCTHOCTD
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIILHOTO Pa3BUTHS oOydaronmxcs. B
paboueii mporpaMMe YUYTE€Hbl HIAEH © TOJIOXKEHUs KoHIenuu pa3BHTHS
MaTreMaTHdeckoro oopaszoBanus B Poccuiickoit deneparumu.

B snoxy niudpoBoii Tpanchopmaium Bcex chep 4eI0BeUECKON eI TENLHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YelIOBeKOM 0e3 0a30Boii
MaTEMaTU4YeCKOM TMOATOTOBKU. Y’K€ B IIIKOJIE MaTeMaTHKa CIY>XHT OIOPHBIM
MPEAMETOM JUIS M3YYCHHS CMEXKHBIX IUCIUIUIMH, a IIOCJC IIKOJBI pPealbHOM
HEOOXOJMMOCTBIO CTAaHOBHUTCS HEMPEPHIBHOE O00pa3oBaHWE, UYTO Tpedyer
MOJTHOLICHHOM 0a30Boi 00I11e00pa30oBaTeIbHON IMOJATOTOBKHA, B TOM YHCIE H
MaTeMaTH4ecKold. DTO O0O0YCIIOBJICHO TEM, 4YTO B HAIlM JHH PACTET YHCIIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHWEM MaTEMaTHUKH: W B
chepe PKOHOMHUKHU, U B OM3HECE, U B TEXHOJOTMYECKUX OOJACTAX, U Jaxe B
ryMaHuTapHbIX cdepax. Takum o0pa3zom, Kpyr oOydarOmMXcs, IS KOTOPBIX
MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM, PACIITUPSIETCS.

HpaKTI/I‘{€CKa$[ INOJIEBHOCTh MATCMATHKHU O6YCJIOBJI€H3. TEM, 4YTO e
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OpeIMETOM  SBIAIOTCS  (PyHIaMEHTalbHbIE  CTPYKTYpbl  HAIllETO  MHUpa:
IPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE OTHOILICHHUS OT MPOCTEHININX,
yCBaMBA€MBIX B HEMOCPEACTBEHHOM ONBITE, JO JOCTaTOYHO  CJIOXKHBIX,
HEOOXOJUMBIX JJIsi Pa3BUTHsI HAyYHbIX M TPUKIATHBIX HJeH. be3 KOHKpeTHbBIX
MaTeMaTUYeCKUX 3HAaHUM 3aTpyJHEHO IOHMMaHUE MPHUHLUIIOB YCTPOHCTBA U
UCIIONIb30BAaHUSI  COBPEMEHHOW TEXHUKH, BOCHPUATHE H  HHTEPIpETAIHs
pa3HOOOpa3HOM COLMATBHOW, AIKOHOMHUYECKOMW, MOJUTUYECKOW HWH(OpMALUH,
Manos(p(eKTUBHA MOBCEJHEBHAs IpakTUYecKass JeATelNbHOCTh.  Kaxmomy
YeJIOBEKY B CBOCW JKM3HHM TPUXOTUTCS BBIMOTHATH pPAcu€Thl M COCTaBIAThH
aJITOPUTMBbI, HAXOJUTh U IPUMEHSATH (POPMYJIbL, BIAJAETh MPAKTUYECKUMU IPUEMaMU
rEOMETPUYECKUX  M3MEPEHMH U MOCTPOEHMM, 4uTaThb  HMHQOpMAaIHIO,
NPEJCTaBICHHYI0O B BHUAC TaONHWIl, nuarpaMM U TpaQuKOB, XKUTh B YCIOBHUSX
HEOIpPEAEeNEHHOCTU U MOHUMAaTh BEPOSATHOCTHBIN XapakTep CIy4alHbIX COOBITHH.
OAHOBpPEMEHHO C pacimupeHneM cep MPUMEHEHUS MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BcE Ooyiee BaKHBIM CTAHOBHUTCS MATEMAaTUYECKUU CTWIIb MBIIIJICHUS,
NPOSIBIISIOLIUICS B ONPEENEHHBIX YMCTBEHHBIX HaBblKax. B mporuecce nzydeHus
MaTEeMaTHKU B apceHasl MPUEMOB U METOJIOB MBIIIICHHUS YeJIOBEKa €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCA HMHAYKIMS W JACAYKIHs, 0000IIeHHne W KOHKPETU3aIlMs,
aHaJlu3 W CHHTE3, KiIaccu(ukalus W cucTeMaTu3alus, aOCTparupoBaHue W
agamorusa.  OOBEKTBI ~ MaTEeMAaTUYECKUX YMO3AKIIOYCHHMH, TpaBWia  MX
KOHCTPYHPOBAaHUS ~ pPACKphIBAIOT  MEXaHU3M  JIOTHUYECKHX  MOCTPOCHUH,
CII0COOCTBYIOT BBIPaOOTKE yMEHHs ()OPMYIUPOBATh, 0OOCHOBBIBATH M JTI0KA3bIBATH
CYXKICHHs, TE€M CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIUIeHHEe. Bexaymas poib
NPUHAJICKUT MaTeMaTHKe U B (OPMUPOBAHUU AJNTOPUTMHUECKON KOMITOHEHTHI
MBIIUICHAS] ¥ BOCIHUTAHWW YMEHHH JEWCTBOBAaTh IO 3aJaHHBIM aJIrOPUTMaM,
COBEpIIIEHCTBOBATh M3BECTHBIE W KOHCTPYMpPOBaTh HOBbIE. B mporecce perieHus
3a7la4 — OCHOBOW yueOHOI MesTeNbHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS
TaKe TBOpYECKasi U MPUKJIIAJHAsl CTOPOHBI MBIIIICHHS.

OOyyenne mareMatuke MOAaET BO3MOXKHOCTH Pa3BUBATh y OOYyYaroOUIMXCs
TOYHYIO, PALIMOHAJIBHYI0O W MH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh Hambosee
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MOJIXOJISIIIHE SI3bIKOBBIEC, CHMBOJIMUYECKHE, TpauuecKue CpeACcTBa Al BhIPaKEHUs
CYKJIEHUH U HAIJSITHOTO UX MPEICTABICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM 001N KyJIbTYPbl B COBPEMEHHOM TOJIKOBaHUU
SBNISETCS OOIIee 3HAKOMCTBO C METOJAAMM TMO3HAHUS JIEWCTBUTEIHHOCTH,
IIPEICTABICHHE O INpEeAMETe M METOAAaX MAaTEeMaTUKH, UX OTIMYMA OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'yMaHUTapHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHHUS
MaTE€MaTUKH Ui PELICHHWS Hay4YHbIX M MPUKIAIHBIX 3adad. Takum o0paszom,
MaTeMaTHueckoe oOpa3oBaHHME BHOCUT CBOM BKJaJ B (QopMuUpoBaHUE OOLIEH
KYJIBTYPBI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU TakXe CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO
YeJI0BEKA, MOHMMAHUIO KPAacOThl M M3SIIECTBA MATEMAaTUYECKUX DPACCYyKICHUH,
BOCIIPUATHIO TEOMETPUUYECKUX (HOPM, YCBOECHUIO UJIEU CUMMETPHH.

Jna  obOyuaromuxcs ¢ PAC wmaremarnueckoe o0Opa3oBaHHE UMEET
BBIPDAKEHHYI0 KOPPEKLIMOHHO-PA3BUBAIOIIYI0 HANpPaBJICHHOCTb, BIMSAET Ha
pa3BUTHE AOCTPAKTHOTO MBIIUICHUS, JIOTUHYECKOTO U KPUTHYECKOTO MBIIUICHHUS.
Taxxe maremarnyeckoe oOpa30BaHME HANpPaBIEHO Ha Pa3BUTUE UX >KU3HEHHBIX
KOMIIETEHIINW, TAK KaK 3HAHUSA U YMEHUS, MOJy4aeMble IIPU U3yUYEHUH IMpPEaMETa
«MaremaTnka», O3BOJIAIOT HCIIOJIB30BaTh UX B IIOBCEIHEBHOM XWU3HU U TaKUM
o0pa3oM paclupsTh WHAMBUAYaAIbHbI ONBIT oOyuwatouierocsi. Ha passurtue
KU3HEHHOW KOMMeTeHIMH Yy oOydaommxca ¢ PAC Takxke HampaleHO
MCIIOJIB30BaHME B X01€ M3y4YeHUs npeamera «MareMaTruka» NpakTHIECKUX METOI0B

Y pacyeToB.

Lean usyuyenus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHEIME LIETSIMHU 00y4YeHHsI MaTeMaTHKe B 5—10 Kimaccax sBISIOTCS:

(dbopMupOBaHKE LEHTPATBHBIX MATEMATHUECKUX MOHITUN (YUCII0, BETMYHHA,
reomeTpuydeckas purypa, nepeMeHHasi, BEpOSATHOCTb, (QYHKIIHS), 00ECIIEYMBAIOIITUX
IPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh  MaTeMaTH4YeCKoro  oOpa3oBaHMs

oOyyJarommxcs;



NOJIBEICHUE 00yYarolMXCcsl Ha JOCTYIHOM I HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOLIEro MHpa, MOHHMMAaHUE MaTEMaTUKH Kak
4yacTy o0LIeH KyJIbTYphl YEJIOBEUECTBA;

Pa3BUTHE MHTEUIEKTyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIbHOM  AaKTUBHOCTH, MCCIIEIOBAaTEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUCHUI0 MaTEMAaTHKH;

(¢opMupoBaHre (PyHKIMOHAIBHOM MAaTeMaTH4YECKOW I'PaMOTHOCTH: YMEHUs
pacmo3HaBaThb ~ IpPOSBICHUS ~ MaTeMaTHUYECKUX  IOHATHH,  OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX U MPU H3YYCHHUH JPYTUX
y4€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(bopMyIUpPOBaTh UX Ha SI3bIKE MATEMATUKH U CO3/1aBaTh MATEMAaTHYECKUE MOJEINH,
IPUMEHATh OCBOCHHBIH MaTEMAaTUYECKUW anmapaTr [ peleHus IPaKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBaTh W OLICHHUBATh IIOJYYEHHBIC
pE3ybTaThI.

OcHOBHBIE JIMHUU COJIEpKaHUs Kypca mareMatuku B 5—10 knaccax: «Ywucna
U BBIUHCICHUA», «Anredpa» («AnreOpandeckue BBIPAKEHUSDY, «YPABHEHHS H
HepaBeHCTBa»), «DyHkiumn», «['eomerpus» («l'eomerpuueckue QGUrypsl U uX
CBOMCTBa», «l/3MepeHue TEOMETPUUECKUX BEIUYUH»), «BepodarHocts w
CTaTUCTHKa». JlaHHBIC IMHUU PAa3BUBAIOTCS NMapalieabHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOHM, OJJHAKO HE HE3aBUCUMO OJHa OT APYToil, a B TECHOM
KOHTaKTe u B3aumojeiictBuu. Kpome »sToro, ux oOBeAMHSET JOrHYecKas
COCTaBJISIIOIIAs, TPAAUIIMOHHO MpUCyllas MaTeMaTUKEe U IMPOHU3BIBAIONIAS BCE
MaTeMaTHYeCKUe Kypchbl U cojepkarenbHble JUHUU. CPopMyIMpOBaHHOE B
denepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO OOIIETO
oOpa3zoBaHusl TpeOOBaHUE «yMETh OMNEPUPOBATH MOHATUAMU: OINpEICICHHE,
aKkCHOMa, TeOpEMa, JT0Ka3aTEeIbCTBO; YMEHUE PACIO3HABATH UCTHHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IPUBOJAUTH IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTh BBICKA3bIBAaHUS U
OTPHUIIAHMS BBICKA3bIBaHMID» OTHOCUTCS KO BCeM KypcaMm, a (OpMHUPOBAaHUE
JOTHYECKHX YMEHUH pacmpenensiercss Mo BceM rojaMm oOydeHus Ha ypOBHE

OCHOBHOTO 00111eT0 00pa30BaHUs.



Conepxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3ybTaTam
ocBoeamst DenepanpHON pabouyell MPOrpamMMbl, pacHpeneIéHHBIM TI0 TOJaM
oOy4eHHs, CTPYKTYPHUPOBAHO TakKuUM o00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIUNHAIBHBIM BOIIpocaM OOydaroluecs: o0palaiuch HEOJAHOKPATHO, YTOOBI
OBJIAJICHUE MATEMAaTUYECKUMH TOHATUSIMU M HAaBBIKAMU OCYIIECTBISIIOCH
MOCJIEOBATEIBHO U OCTYIATEIBHO, C COOJIIOIEHUEM IPUHIIMIIA TPEEMCTBEHHOCTH,
a HOBbIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY MaTEMaTUYECKUX MPEACTABICHUM
oOydJarommxcs, pacmupsiss U yriayomnss e€, oOpa3ysi MpOYHbIE MHOXXECTBEHHBIC

CBiA3HU.

HpuHuMnsl peaju3auuu padoyei NporpaMmbl

CHCTEMHO-AEATENBHOCTHBIN MOAX0/, IMPEANOJaraloluii aKTUBHOE BOBJICUYCHHE
ydalerocsi B yuyeOHyI0 JEeATENIbHOCTh Ha OCHOBE €ro MHTEPECOB U C yUETOM
0COOEHHOCTEN €ero MOTUBALIMOHHOM C(EpBHI.

[IpyHIMI KOMIUIEKCHOCTH, IIPEANOJIAraloui CBI3b M3Yy4YEHUS COAEp KaHUs
npeamera «MaTeMaTuKa» ¢ COAEpKAHUEM JIPYTUX MPEAMETHBIX 00JacTeil, B TOM
YHUCJIE KOPPEKLIMOHHO-PAa3BUBAIOIIUX KYPCOB.

[TpyHIMIT TIPEEMCTBEHHOCTH, OMNPEACISAIONUN HEO0OXOJUMOCTh ONpPEIEICHUS
YPOBHSI aKTyaJbHOrO W OnmKaillllero pa3BUTHS W ydeTa 00pa3oBaTeNIbHbBIX
pe3yJIbTaTOB, MOJYYEHHBIX 00yJaroMMMCcs KaK Ha 3Tare Ha4aJbHOM LIKOJbI, TaK U
Ha Ka)XJI0M 3Tarie o0y4eHus: B OCHOBHOM LIKOJIE.

NunuBunyanbHblii U Tud@epeHIupoBaHHbId  MOAX0Abl. DOpMBI U METOIbI
oOyueHus, MOPSIIOK U3YUYEHHUS U CJI0KHOCTh OCBOCHHUSI YUEOHOTO MaTepuaia MoryT
BApbUPOBATHCSA B 3aBUCUMOCTH OT YPOBHS II0O3HABATEIBHOIO U OMOLIMOHAIBHO
JUYHOCTHOTO Pa3BHUTHSI, KOHKPETHBIX CHUJIBHBIX M CIA0BIX CTOPOH YYalIErocs ¢
PAC.

KoMaHIHBIN TOAXOA — JUIS TTOIYYEHUs] YCTOMYUBBIX PE3YJIbTaTOB, IOJIHOLIEHHOIO
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OCBOCHHMSI MPEAMETHOIO MaTepuana, pa3BUTHS JKU3HEHHOW KOMIIETEHUUU
oOyuatomuxcs ¢ PAC HE0oOX0AMMO COTJIaCOBAaHUE YCHJIMM BCEX CHEIHATUCTOB,
HENOCPEICTBEHHO YYaCTBYIOIINUX B 00y4EHHUH (YUUTEIEH, ThIOTOPOB, N1€Jar0roB U

CIICOHUaJIMCTOB IICUXOJOI0O-1I€1arorut4cCKoro COHpOBO)KI[eHI/Iﬂ).

XapakrepucTuka 0co0bIX 00pa3oBaTe/IbHbIX OTPEOHOCTEH

o0yuaromuxcs ¢ PAC

Jnst appexTuBHONM opranu3anuu o0yuenus ydammuxcs ¢ PAC no npenmery
«Marematuka» HE0OXOIMMO OMHUPATHCS Ha CIIEIYIONTUE 0COObIE 00pa3oBaTEIbHBIC
NOTPEOHOCTH:

- B HCHOJIb30BaHMM crienupuyHbiX mig oOyyaromuxcs ¢ PAC meTonos,
METOJIMK, IPUEMOB U CIIOCOOOB MMOauM y4eOHOTro Marepuaia, HeOOXOAUMBIX IS
YCIIEITHOTO OCBOCHMS 00pa30BaTEILHON TPOTPaMMBbI;

- B UCIOJb30BaHUU CHENU(PUUSCKUX CpeICcTB oOydueHus (Hampumep,
JIOTIOJIHUTEILHOW BU3yaliu3alliu, TOMOJHUTEIIbHBIX CPEICTB MOOLIPEHUS U CPEICTB
JUISL CO3JIaHUsI CUTyalluu ycrexa), 0osnee auddepeHimpoBaHHoM, "MoimaroBom"
oOy4eHuu;

- B UCIIOJb30BaHUU CPEJICTB, CTUMYJHUPYIOIIUX MOTHBALUIO YYalIErocs ¢
PAC x 00yueHnuto, mpexie BCero CBsI3aHHBIX CO C(Hepoil ero HHTEPECOB;

- B CO3/ITaHUH U TIOJIJIEPAKKE YETKOW BPEMEHHO-TIPOCTPAHCTBEHHOM CTPYKTYPBI
o0pazoBaTeILHOM CpeJibl, B OpPraHU3allMK KJIACCHOTO TTOMEIIEHUS U pabodyero Mecra
y4amierocs, YMEHBIIAIMIEH BO3MOXHOCTh BO3HHUKHOBEHHSI HEaJIEKBATHOTO
MOBEJICHUS BO BPEMS YPOKa;

- B y4eTe OCOOEHHOCTEW CEHCOPHON YYyBCTBUTEIBHOCTU (MIPEAYNPEKICHHUE
CUTyallWii, CBA3aHHBIX C CEHCOPHBIM JUCKOM(MOPTOM B 3aBUCUMOCTH OT
O0COOCHHOCTEH ydaIierocs);

- B Pa3BUTHH MOTPEOHOCTH B PEUCBOM KOMMYHUKAIIMH U OKa3aHUE TIOMOIIH B
€€ WCIOJIb30BaHUM HETMOCPEJACTBEHHO B CHUTyallMd OOIIEHUS Ha ypOKax

MAaTC€MaTHKU,



- B MHIMBUAYATH3AIMHI CUCTEMBI OLICHUBAHUs 00pa30BaTEIbHBIX PE3yIbTATOB;
- B MIO/IJIEPKKE MEPEHOCAa OCBOCHHBIX YHUBEPCAIbHBIX YU€OHBIX IEWCTBUN U3

OJIHOM TIpeIMETHOM 001aCTH B IPYTYIO.

Mecto npeamera B y4eOHOM ILIaHe

B cootBerctBuM ¢ @DenepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Ier0 00pa30BaHusl MaTeMaTHKa SIBISIETCS 00s13aTeIbHBIM
IpeIMETOM Ha JaHHOM ypoBHE oOpazoBanus. B 5-10 knmaccax yueOHBIN mpeameT
«MaremaTiKa» TpaJULIMOHHO U3y4aeTCs B paMKaXx CJIeIyIOIMXy4eOHbIX KypCOB: B
5-6 kmaccax — kypca «Marematuka», B 7—10 kmaccax — KypcoB «Anrebpa» u
«I'eometpus». Hacrosieit nporpaMMoil BBOJUTCS CaMOCTOSITEIBHBIN yUeOHBIH
Kypc « BEepOsITHOCTB M CTATUCTHKAY.

TemaTuyeckoe IUIAHUPOBAHHWE YYEOHBIX KYpCOB M PEKOMEHAYEMOE
pacnpezesieHue yaeOHOro BpeMEeHHU JJis1 U3yUeHUs OTACIbHBIX TEM, PEJI0KEHHbIE
B HACTOSIIEW Mporpamme, HajJ0 paccMaTpuBaTh Kak MPUMEPHBIE OPUEHTHPHI B
MOMOIIb COCTABUTEIO0 ABTOPCKOW pabouel MporpaMMBbl U MPEX/IE BCETO YUUTENIO.
ABTOp pabouell mporpamMmbl BIPaBE YBEIWYUTh WM YMEHBIIUTH MPEIJIOKEHHOE
YHUCJIO YYEOHBIX YaCOB HA TEMY, UTOOBI YIIIyOUTHCS B TEMATUKY, B OOJIbIIEH CTENEHN
3aMHTEPECOBABIIYI0 OOYYalOIIMXCs, WM HAINpaBUTh YCWJIMS Ha MpPeoJoJIeHUE
3aTpyAHEHMH. J[OIyCTUMO TakKe JIOKAaJbHOE NEpepACIIPENEIICHHE U IEPECTaHOBKA
AJIIEMEHTOB COJIEP>KaHMsI BHYTPU JTAHHOTO KJlacca WJIM BHYTPH BCEro Kypca Ipu
HeoOxoaumocTu. KomndecTBO TPOBEPOUHBIX PadOT (TEMAaTHYECKUNW U WUTOTOBBIM
KOHTPOJIb Ka4€CTBa YCBOCHUS YUeOHOI0 MaTepualia) U UX TUII (CaMOCTOSITeIIbHbIC U
KOHTPOJIbHBIE pa0OThI, TECTHI) OCTAIOTCA HA YCMOTpeHUeyuuTens. Takxke yduTenb
BIIpaBE YyBEJIUYUTh WJIM YMEHBIIUTh YHCIO Y4YEOHBIX YacOB, OTBEAEHHBIX B
®denepanbHON paboueil mporpaMMme Ha 00001IeHHE, TOBTOPEHHE, CUCTEMAaTU3aLIUIO
3HaHUU 00yd4aronmxcs. EAMHCTBEHHBIM, HO MPUHIMIIHAIBHO BaXXHBIM KPUTEPHUEM,
ABJISIETCSI JIOCTUKEHUE PE3yJbTaTOB OOY4YeHHUs, YyKa3aHHBIX B HacTOsLIEH
porpamMme Ha KOHEIl YPOBHS OCHOBHOT000I1Iero 00pa3oBaHUsl.

Conmepxxanue ydeOHOro mpenMera «MaremaTuka», NPEICTABICHHOE B
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denepanbHOl amanTUpoBaHHOU paboueit mporpamme, cootBeTcTByeT @I'OC 00O,
denepaabHON OCHOBHOW 00pa30BaTEIBHONM MpPOTpaMME OCHOBHOTO OOIIIEro

06p&30BaHI/IH C YUYCTOM IIPOJIOHIallv HAa OJHH I'O.

[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YUEBHOI'O ITPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHU

Pesynbrarsl 00yueHus no yueOHomy npeamety « MatemaTuka» B OTHOLICHUH
Bcex oOyuaronuxcsi ¢ PAC olleHMBaIOTCA MO OKOHYAHMM OCHOBHOTO OOIIETO
oOpa3oBaHUs.

C yderoMm nuddepeHIupOBAHHOIO XapakTepa TPEOOBaHUM K MJIaHUPYEMBIM
oOpa30oBaTeNbHBIM pE3yJibTaTaM TEKyllass W MPOMEXYTOYHas arTecTauus I0
ydueOHOMY mpeameTy «MareMaTuka» MPOBOJIUTCS C HUCIOJIB30BAHUEM HE TOJIBKO
CTaHAAPTU3UPOBAHHBIX, HO W  pa3padOTaHHBIX MEJAroroM KOHTPOJBHO-
U3MEPUTEIBHBIX MaTEPUAJIOB.

[Tpumenenne Kk 00y4aroIMMCsl BHEILIHUX CTaHJAPTU3UPOBAHHBIX MPOLIELYP
OLICHKM JOCTH>KEHHMH MO MpPEeaMETy, B TOM YHUCJE BCEPOCCHMCKHE MPOBEPOYHBIE
paboTBl, TPOBOAMUTCA TOJBKO €  pa3pelieHus  poauTenedl  (3aKOHHBIX
npexacrasuTeneid) ooyyatomuxcs ¢ PAC w/unu ¢ pa3pelienns caMux y4auxcsi, npu
JOCTUKEHUH UMU | 6-11€THETO BO3pacTa.

Pe3ynbTaThl MPOMEXYTOUHOM aTTECTAllMU UCTOIB3YIOTCS MPHU pa3paboTKe U
KOPPEKTUPOBKE aIalTUPOBAHHON 00pa30BaTeIbHON MPOrpaMMbl 00YHYarOITUXCS.

OcBoenue yueOHOro mnpeamera «MareMmaTtukay JTOJDKHO OOECTeYrBaTh
JOCTH)KEHHE Ha YpPOBHE OCHOBHOTO o0OHIEro oOpa3oBaHUs  CIEAYIOLIUX

JJMYHOCTHBIX, MECTAIIPCAMETHLIX U IMIPCAMCTHDBIX 06p8,30BaT€J'IBHBIX PE3YyIbTAaTOB:

JIMYHOCTHBIE Pe3yJIbTaThl
JIMYHOCTHBIE  PE3yJIbTaThl OCBOEHUSA MPOrpamMMbl yuyeOHOro MpeaMmera
«Maremartukay XapakTepU3yOTCS:

IIaTpuoTH4YecKoe BOCIIUTAHHE:
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IPOSIBICHUEM HHTEpeca K TMPOLNUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MaTE€MaTUKOB U POCCHUKMCKOW MAaTe€MaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHHH B PYTUX HayKax M MPUKIAAHBIX cepax.

I'pa:xxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 005I3aHHOCTEN IPaKJaHUHA U PEaTU3alid €ro
opaB, IMPEACTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA
pa3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp TPaXAaHCKOTro oOiiecTBa (BbIOOpHI,
OIIPOCHI U IIp.); TOTOBHOCTBIO K OOCYXACHHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHUEM JOCTWKEHHH HAyKH, OCO3HAHUEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX IPUHIHUIIOB B IEITENBHOCTH YUYEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOM HAa aKTHBHOE YYacTHE B PEIICHHHM IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MATEMaTHYECKOIO
oOpa30oBaHMs Ha MPOTSHKEHUHM BCEH >KU3HU JUIsl YCHEUIHOW MpodecCroHanbHOU
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH; OCO3HaHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIyAIbHONU TPAEKTOPUHU 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH.

JCcTeTHYECKOe BOCIIUTAaHUe:

CIIOCOOHOCTBIO K SMOIMOHAJBHOMY M AICTETHYECKOMY BOCHPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKICHUMN; YMEHUIO BUACTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'O NTO3HAHUS:

OpUEHTaUuel B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HayKuM Kak cdepbl 4YeloBeuecKon
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA WM 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KyJIbTYPOU KaK CPEICTBOM
IIO3HAHWA MHpA; OBJIAJCHUEM MPOCTEHIIMMHU HaBBIKAMU HCCIEA0BATEIbCKOU

JACATCIBbHOCTH.
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dusnveckoe BOCHNUTAHHE, (POPMHUPOBAHHE KYJbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJyYHs:

TOTOBHOCTBIO TMPUMEHSTH MaTEMaTHUECKHWE 3HAHUS B HHTEpPEcax CBOETO
30POBbs, BEACHUSA  3J0pOBOro  o0Opaza JKU3HM  (3J0pOBOE  MHTaHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHUM HW OTHAbIXa, peEryjsipHas Quzndeckas
aKTUBHOCTS); CPOPMUPOBAHHOCTHIO HaBbIKa PedIICKCHUH, TPU3HAHNEM CBOETO IMpaBa
Ha OIMOKY ¥ TAKOTO K€ MpaBa JPyroro 4yeaoBeKa.

IK0JIOrHYecKoe BOCIIUTAHHUE:

OpUEHTaIlMEl Ha TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUH JJIsl pelIeHus 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPY>KAOIIEH Cpe/ibl, INTAHUPOBAHMS IIOCTYIIKOB M OIICHKH
HX BO3MOXXHBIX MOCIICJICTBUI JIJIsl OKPY KAIOIIEH Cpejbl; 0CO3HAHUEM TJI00aTbHOTO
XapakTepa SKOJOTMUYECKUX MPOOJIeM U MyTel UX PEIICHUS.

JIMYHOCTHDBIE pe3yJbTaThl, o0ecreyuBaloIIue aJanTaunuio
o0yyamoumerocss K HM3MEHSIOIUMCH YCJIOBMAM COLMAJIBbHON W NPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEONPEACTEHHOCTU, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS y JAPYTHX JIIOACH, MpHoOpeTatb B COBMECTHOM JESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA JPYTHUX;

HEOOXOIMMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHHWK, B TOM YHCIIEC
bopMyTUpOBaTh UACH, TIOHSITHSI, TUIIOTE3bI 00 00BEKTaX M SBICHUSAX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyaIlMlo, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUA, (HOPMYIUpPOBATh M OLICHUBATh PUCKU H
MOCJIEeICTBUS, POPMUPOBATH OIIBIT.

VY obyuatomuxcs ¢ PAC Bo3MOXHa UCKaKEHHOCTh U 3a/I€PKKa JTOCTUKEHUS
JUYHOCTHBIX  PE3yJbTAaTOB, CBS3aHHAs TMPEXKJIE BCEr0 C HEJOCTATOYHOM

C(bOpMI/IpOBaHHOCTBIO CaMOCO3HaHusd H CaMOOICHKH, a TaK¥XC HpCO6JIa,ZIaHI/IeM
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WH()AHTUWILHBIX MPEACTaBICHUI 0 ce0e B MOAPOCTKOBOM BO3pacTe. Y IMIKOJIHHUKOB
¢ PAC wdactro HaOmomaroTcsi BBIpaXXEHHBIE CJIOKHOCTH OCO3HAHUSI CBOEH
COLIMAJIbHON WACHTHUYHOCTHU, CJIIOKHOCTH B TIOHMMAaHWW W TPHUHSITHH IIEHHOCTEH,
HOPM W TIPpaBWI, OMNPEACISIIONINX IMOBEICHWE THUIIUYHO Pa3BUBAIOIIUXCS

CBCPCTHHUKOB.

MeTanpeameTHbie pe3yJbTaThl

[TockonbKy HapyIIeHUs COLMAIBHOTO B3aUMOJCUCTBUS M OOIICHUS HE
TOJIBKO BXOIAT B CTPYKTYPY HApyIICHUH TPH PAacCTPOMCTBAX ayTHCTHUECKOTO
CIIEKTpa, HO W SBJISIOTCS CTOMKMMH W TposBisAtoTcs y Bcex jmn ¢ PAC nHa
MPOTSHKEHUU BCeH sKU3HU, GOpMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y ][] y yyamumxcs ¢
PAC TpebOyeTt HanpaBlIeHHOTO MEAaroru4eckoro BO3JACHCTBUS KaK B YPOUHOH, TaK
U BO BHEYPOUHOH JESITEIBHOCTH YyYallluXCs, a TAaKKe€ B paMKax KOPPEKIIMOHHOU
paboTHI.

MertanpenMeTHble pe3ybTaThl OCBOCHHUSI POrpaMMbl YYEOHOTO MpeaMera
«MaremaTuka XapaKTEePU3yIOTCS OBJIaJICHUEM VHUBEPCANbHLIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU U YHUBEPCANbHLIMU PECYTAMUGHBIMU OCliCIMBUIMU.

Yuueepcanvnvie noznagamenvHole oeticmeust obecneuusaiom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNpOYeccos obyyarouwuxcsa (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJcarowe2o  Mupa;  HpUMEHeHue  JI02U4eCKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHul pabomams ¢ uHgopmayuets).

ba3oBrle nornueckue 1eMCTBUA:

BBISIBJISITH U XapaKTepu30BaTh CYIIECTBCHHBIC  TMPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TIOHSTHI, OTHOIICHWA MEXIYy TMOHSATUSIMU;
(bopMyIUPOBATH ONPEIEICHUS MMOHATHI; YCTaHABIIMBATH CYIIECTBCHHBIN MPU3HAK
KJIacCU(pUKALMK, OCHOBaHUS [UIsi OOOOUICHHS U CpaBHEHHS, KPHUTEPUH
MIPOBOJIMMOI0 aHAJIN3A;

BOCHPMHMMATH, (OPMYJIHPOBATH H NPeodPa30BbIBATH CYXKICHUS:
YTBEPAUTEILHBIE U OTPHUIIATEIIbHBIE, €IMHUYHBIC, YACTHBIC U O0IINE; YCIOBHEIE;
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BBISIBJISITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
IPOTUBOpEYHS B (paKTaX, JAHHBIX, HAOJIOJICHUSAX W YTBEPXKICHUSAX; TpeJIaraTh
KPUTEPUH JJIs1 BEISIBIICHHUS 3aKOHOMEPHOCTEH M TPOTUBOPECUHIA;

JAeJaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOYCHHUHA, YMO3AKITIOUCHNH TI0 aHAIOTHH;

pa30upaTh JOKA3aTeIHLCTBA MATEMATHYCCKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIPHO  HECJOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTHYECKUX (PaKTOB, BHICTpAUBATh apTyYMEHTAIIHIO, IPHUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHHUS;

BBIOMPATh Croco0 perreHus yd9eOHOW 3amayu (CpaBHHUBATh HECKOJBKO
BapHAHTOB  pEIICHUs, BBHIOWpaTh HaumOoJee TOAXOAAIUNA ¢ YIETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUSA:

HCMO0JIb30BaTh BOIIPOCH! KaK MCCIIEI0BATEILCKHI HHCTPYMEHT MTO3HAHHS,
dbopMyUpOBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpPEYHE, MpoOJIemMy,
CaMOCTOSATENILHO YCTaHaBJIMBATh MCKOMOE W JIaHHOE, (DOPMHUPOBATH THIOTE3Y,
apryMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHUE;

MPOBOAMTH [0 CaMOCTOSTEIHHO COCTaBJICHHOMY IUTAHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTAHOBJICHHUIO OCOOCHHOCTEU
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITEIbHO  (popmyJmpoBaTb 00OOIIEHUS] U  BBIBOJALI IO
pesyapTaTaM  MPOBEAEHHOTO  HAOJIOJNEHUS, HWCCIACAOBAHHS,  OIICHHBATH
JIOCTOBEPHOCTh TIOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHNUI;

NMPOrHO3UPOBATh BO3MOXXHOE Pa3BUTHE IPOIeCcca, a TAKKE BBIIBUTATH
MIPEAIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pabora c ungopmanmeii:

BBISIBJISAATH HEIOCTATOYHOCTh U HM30BITOYHOCTh WH(OpPMAIIUU, TaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa49H;

BBIOHPATD, aHAJIN3UPOBATD, CHCTEeMAaTH3HPOBATH u

HHTEPHPETHPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS;
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BbIOMpaTh ¢GopMy TNpeAcTaBieHUs HHPOPMALMM M HILIIOCTPUPOBATDH
peliaeMble  3aJayd  CXEMaMM, JAMarpaMMaMH, HWHOW Trpapukoil U HX
KOMOHMHAIIUSIMU,

OllEHMBATh HAIEKHOCTh MHGOPMAITMN TI0 KPUTEPUSM, TMPEIIOKESHHBIM
yUHUTENIEM UIN CPOPMYITHUPOBAHHBIM CAMOCTOSITEIIBHO.

1) Yuueepcanvnvie KommynuxamugHnvle Oelicmeusi 00eCneyusam
CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUWUXCA.

OO0menne:

BOCIIPUHUMATh U (OPMYITHPOBATH CY>KICHUS B COOTBETCTBUU CYCJIOBUSIMU
U HeJISIMH OOIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B
YCTHBIX (ITPU HAJTMYUHU BO3MOXXHOCTH ) 1 TUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS
10 XOAY PEIICHHS 3a7a9, KOMMEHTHPOBATh IOTYYECHHBIMPE3YIbTaT;

B X0J1e 00CY>KJICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbI, pelaeMoi 3amadd, BBICKA3bIBATh HJICH, HAICIICHHBIE Ha TIOUCK
pEIICHMS; COMOCTABJIATh CBOM CYXJICHUS C CYXKICHUSMHU JPYTHX YYaCTHHUKOB
Juanora, oOHapy>KUBaTh Pa3IMuMe U CXOJICTBO IMO3UIIMM; B KOPPEKTHOU dopme
(bOopMyTUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

NPENCTaBIATh  PE3yJNbTAaThl  PEHICHHWs  3ajladyd,  DKCIIEPUMEHTA,
WCCJIEIOBAHUSI, MPOEKTA; CAMOCTOSITEIbHO BhIOMpaTh (OopMaT BBICTYIUICHHUS C
y4€TOM 3a/ad TPE3eHTAllud, OCOOCHHOCTEH ayJIWTOPUH W WHIWBHIYaTbHBIX
BO3MOKHOCTEM.

CoTpyaHu4ecTBo:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW Y WHIUBUTYyATbHON
paboThl TIpU pENIeHUH YYEeOHbIX MaTEMaTHYECKUX 3aJad; NPUHUMATh I1eJh
COBMECTHOM JNIEATEIbHOCTH, IUIAHHPOBATh OPTaHU3alMI0 COBMECTHOW pPaboTHI,
pacnpenensTh BUAbI pabOT, TOTOBAPUBATHCS, OOCYKIAaTh MPOIECC U PE3yIbTaT
paboThI; 00001IaTh MHEHHUSI HECKOJIBKHX JTIIOJICH;

y4acTBOBaTh B TIPYNNoBbIX ¢opmax paboTel (0OCyx)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI H JIp.); BBIMOJHSATH CBOIO YacTh pPabOTHI M
KOOPJIMHUPOBATh CBOU JIEUCTBHUS C JIPYTMMU YJIEHAMU KOMAaHJbl; OLIEHUBAThH
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KaueCTBO CBOET0 BKJIa/a B OOUTUH MPOIYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHUCTBHSI.
2)  Vuusepcanvnvie  pecynamuenvie  Oeticmeusi  0becnedusaonm

qbopmupoeanue CMbLCII0BbLX YCMAROBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.

Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJAThH IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOMpaTh CHOCOO peIEeHUus ¢ YYETOM HUMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapHAHTHI
pelIeHunit ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIecca U pe3yJIbTaTa
pelLIEeHHs] MaTEMaTUYECKOM 3a1auu;

MPEABUAETH TPYJHOCTH, KOTOPhIE MOT'YT BOBHUKHYTh IPH PELICHUH 3aa4H,
BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yjbTaTa JNEATEIbHOCTH MOCTABICHHOW LIETU
U YCJIOBUSIM, OOBSCHATH TPUYMHBI JOCTHUKEHUS WA HEAOCTIKEHHUS IIEJIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

VY yuammuxcs ¢ PAC ¢ tpynoMm GopMHupyrOTCS HaBBIKM B3aUMOJICHCTBUS C
Y4ETOM IO3HMIMHU APYrOro W JJINTEIBHOE BPEMS COXPAHSIETCS ATOLEHTPUYECKas
no3uuusa B 0OIIEeHHH, mpucylias Oosiee miuaamemMy Bo3pacTy. [axe ydamumecs,
yAOBJIETBOPUTENLHO BJIAICIOIINE TEXHUUECKON CTOPOHOM OOILIEHUS, 3aTPY THAIOTCS
B OLICHKE HAMEPEHUI U MO3UIINY TapTHEPA U THOKOM pearupoBaHUM HA U3MEHEHUS,
BO3HHUKIIME B cuTyanuu oOmeHus. OcobeHHO ciioxkHO y yyanmuxcsi ¢ PAC
dbopmupyeTcss ymeHue paboTaTh B TpPyNIe M3-3a CIOXKHOCTH  3aJadd
B3aMMOJICUCTBUS OJHOBPEMEHHO C HECKOJbKHUMH IapTHEpPAaMH IO COBMECTHOM
NESATEIbHOCTH.

Hecmotps Ha TO, 4TO B OAPOCTKOBOM Bo3pacte y aereid ¢ PAC nosiBiseTcs
MOTHBalMsg K OOIIEHUI0O CO CBEPCTHUKAaMHU, O€3 CO3JaHusi CHelHalIbHO

OpraHU30BaHHOM NoMoIM WKOIbHUKY ¢ PAC B opraHu3anuu MeXIMYHOCTHBIX
16



KOHTAKTOB W pPa3BUTHUH HABBIKOB O6I].[€HI/I$I CO CTOpPOHBI IICAAaroroB, cro

COOCTBEHHBIE ACHCTBUSI MOTYT ObITh HEI(D(PEKTUBHBIMU.

IIpeaMeTHbIE pe3yabTaThI

JlocTrkeHne MpeAaMETHBIX pe3ysibTatoB oOywaromumuca ¢ PAC Ha sTane
oOy4eHHs] B OCHOBHOM IIKOJIE OMPEEISeTCs MHIUBUAYATbHBIMA OCOOEHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSMH IIO3HABAaTEJIbHOM JI€ATEIBHOCTH U
HEPaBHOMEPHOCTHIO Pa3BUTHSI ICUXUYECKUX (DYHKIIUI, TAK U COLUATIBLHBIM OIIBITOM
ayTUYHBIX IIKOJBHUKOB. [lo3TOMYy [OCTH)KEHHE TIPEAMETHBIX pe3yibTaTOB
KOHKPETHBIM yYalllUMCsl MOKET HE BCErJla COBIAJaTh C BPEMEHHBIMHU I'PaHULIAMU
oOyueHus 1o rojaM o0y4yeHusl.

[IpeameTHbIE pe3yiabTaThl OCBOEHUSI pabOyell MpOorpamMMmbl 1O MaTeMaTHKe
IIPEICTABIICHBI 10 TOJlaM 00y4Y€eHHUs B CIEAYIOIIUX pa3jenax MporpaMMbl B paMKax
OTIIETIFHBIX KYpCOB: B 5—6 kiaccax — kypca «Maremaruka», B /—10 kmaccax —
KypcoB «Anredpay, «I'eometpusi», « BEpoITHOCTh U CTATUCTUKAY.

Pa3BuTHe TOrMYECKUX MPEICTABICHUN M HABBIKOB JIOTHYECKOTO MBIIIICHUS
OCYILIECTBIISIETCS Ha MPOTSKEHUHU BCEX JIET 00yUeHUsl B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. Ilpeamosaraercsi, 4To BBITYCKHUK OCHOBHOW IIKOJIBI
CMOXKET CTPOWTh BBICKA3bIBAHHMS U OTPHUIIAHUSA BBICKA3bIBAaHUM, PacCro3HABATH
WUCTUHHBIC W JIOKHBIC BBICKA3bIBAHWS, NMPHBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
OBJIaJICET TOHATHUSIMU: ONpENeNieHHue, akChuoMa, TeopeMa, J0Ka3aTeIbCTBO — U

HAYYHUTCA UCIIOJB30BATh UX IIPU BBIIIOJIHCHUUN y‘-Ie6HBIX u BHey‘—Ie6HBIX 3agad.

OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
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«MATEMATHUKA»
5-6 KJIACCBbI

ey u3yyeHus y4eOHOro Kypca

[TpuopuTeTHBIMU LIETSAMU OOYYEHUSI MaTeMaTUKE B 5—6 Kjaccax SIBIISIFOTCA:

pooJKeHne GOpMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUN (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas (urypa), 0OeCleunBarOMX MPEEMCTBEHHOCTh W
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUs 00yUYarOIINXCS;

Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00YyUaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEILCKIUX YMEHUMN, HHTEpEca K U3YUEHUIO
MaTeMaTUKH;

MOABE/ICHUE OO0YYArOIIUXCS Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPYKAIOIIEro MUpa;

dbopmupoBaHrue (PyHKITMOHATILHOW MaTEMaTUYECKONW T'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHl B PEaJIbHBIX JKU3HCHHBIX CUTYallUsX,
MPUMEHSITH OCBOCHHbBIE YMEHHUS JUIsl PEIICHUS PAKTUKO-OPUEHTUPOBAHHBIX 3a/aY,
WHTEPIIPETUPOBATh MOJYUYEHHBIE PE3YyJIbTaThl U OLEHHBATh MX HA COOTBETCTBUE
MIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHUHM COJIEp)KaHHUSI Kypca MaTeMaThKu B 56 kimaccax —
apudMeTHIeCcKasi U TeOMETpUUECKasi, KOTOPbIC Pa3BUBAIOTCS MapaLICNIbHO, KaXK/1ast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJJHAKO, HE HE3aBUCUMO OJIHA OTJIPYTOH,
a B TECHOM KOHTAKTE€ U B3auMOJeicTBUH. Takxke B Kypce MPOUCXOJAUT 3HAKOMCTBO
C DJIEMEHTaMHU aJireOpbl U OMUCATEIILHONW CTATUCTUKH.

N3ydenne apudmeTuueckoro Marepuaga HaYMHAETCA CO CUCTEMaTU3alluu 1
Pa3BUTHS 3HAHUIN O HATYpaJbHBIX YUCIAX, MOJYYEHHBIX B HaYaibHOU 1ikoje. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX -3HAHUI COYETAETCA C PA3BUTUEM BBIUYMCIUTEIBLHON KYJIbTYPHI, B
YaCTHOCTH C 0OyYCHHEM MPOCTEUIITUM MPUEMaM MPUKUIKA U OLICHKH PE3yJIhbTaTOB
BbIUMClieHU. V3ydeHune HaTypalbHBIX YHCENl MpojAobKaeTcss B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSIMU TEOPUH JICTUMOCTH.
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Jlpyroii KpynHbIH 010K B coiep kaHuu apu(METHIECKON IMHUHU — 3TO IPOOH.
Hauano n3ydennst 0OBIKHOBEHHBIX U JECATUIHBIX IPOOEH OTHECEHO K 5 Kaccy. ITo
NEPBBIM 3Tanm B OCBOCHUU APOOEi, KOT/la MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMH, MOHATHSAMHU TeMbl. [Ipyu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOeil B
NOJIHOM 00BEME TMpEANIeCTBYEeT U3YYEHHIO JCCATHYHBIX  Jpo0Oeil, dYTo
1EJIeCO00Pa3HO C TOYKH 3pPEHUSl JIOTUKU H3JI0KEHHUS YHUCIOBOM JHHHUM, KOTJa
npaBuia JEUCTBUN C JECATUYHBIMH APOOSMHU MOKHO OOOCHOBATH YK€ U3BECTHBIMH
aJITOPUTMaMH BBINOJIHEHUS IEUCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMU IPOOSIMH PACUIMPUT BO3MOKHOCTH JJI MIOHUMAHUS 00y4YarOIUMHCS
IIPUKJIATHOIO IIPUMEHEHNS HOBOW 3aIIUCH IPU U3YYEHUU APYTUX NIPEIMETOB U IIPU
IIPaKTUYECKOM HCNOIb30BaHMK. K 6 Kiaccy OTHECEH BTOPOM 3Tal B M3Y4YECHHUU
Ipo0el, Te MNPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPAaBHEHHS U
npeoOpa3oBaHusi JpoOeil, OCBOCHME HOBBIX BBIYUCIUTENBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKH BBIYMCJIEHUW, B TOM YHCIIE 3HAYCHUN BBIPAXKCHUM,
coJiep KallluX U OOBIKHOBEHHBIE, U ICCITUYHBIE IPOOH, YCTAHOBIICHUECBA3EH MEXKITY
HUMH, pacCMOTpEeHHE MPUEMOB pelleHus 3ajad Ha apobu. B Hauane 6 kiacca
IIPOUCXONAT 3HAKOMCTBO C OHSTUEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHS TOJIOKHUTENIbHBIX W OTPULIATEIBHBIX YHCEN
ABJIIETCS. TO, YTO OHM TaK)KE€ MOTYT pacCMaTpuBaThCS B HECKOJBKO 3TanoB. B 6
KJIacce B Haudane uzyuyeHus Tembl «llomoxurenbHble M OTpULATENIBHBIE YUCIIa»
BbIIENsAeTCa noarema «llempie wyumcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENLHBIMY YUCIIAMHU U JEUCTBUAMH C TIOJIOKUTEIIBHBIMA M OTPULIATEIILHBIMA
YUCJIaMU MPOUCXOAUT HA OCHOBE COJIEPMKATEIBHOIO MOAXOAA. JTO MO3BOJISET HA
JOCTYITHOM YPOBHE IO3HAKOMHTh YYaIIUXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMU
NOHATHUSMU TEMBI, B TOM 4YMCJIE€ WM C NPaBUJIAMH 3HAKOB IIPU BBIIIOJHEHUH
apupmeTnyeckux JAercTBuil. l3ydeHue panvoHaIbHBIX 4YHCEI Ha JTOM HE
3aKOHYMTCS, a OyJeT MpOJOHKEHO B Kypce ainreOpsl 7 Kiacca, YTO CTAaHET
CJIEAYIOIIUM ITPOXOAOM BCEX MPUHUUIHAIBHBIX BOIIPOCOB, TEM CaMbIM Pa3IeJICHUE
TPYJIHOCTEN oO0JeryaeT BOCHPUITHE MaTepuala, a paclpeelieHHue BO BPEMEHH
CHOCOOCTBYET MPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.
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[Tpu oOydeHnu pemieHuIo TEKCTOBBIX 33Jad B 5—6 Kjaccax HMCMONb3YHOTCS
apudmeTnyeckue mpuéMsl perieHus. TeKCTOBbIC 3a/1a4H, pelaeMble PU OTPAOOTKE
BBIYMCIIUTEIBHBIX HABBIKOB B 5—0 KJlaccax, paCCMaTpUBAIOTCS 3a1a4M CIEAYOLIUX
BUJIOB: 3a/layd Ha JIBWKEHUE, HA 4YacTW, HA TOKYNKWH, Ha paboTy H
MIPOU3BOJIUTEIIBHOCTh, HA MPOLIEHTHI, HA OTHOLIEHUs U mpornopuuu. Kpome toro,
oOyJaroIuecs: 3HaKOMATCA ¢ MpUEMaMU pelIeHus 3a/1a4 nepedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ MHGOpMaIHeil, mpeacTaBIeHHONW B (popme Tabiuil
WJIA TAATPaMM.

Pemienne TEKCTOBBIX 3aJad 3a4acTyr0 BbI3biBaeT y yvammuxca ¢ PAC
CepbE3HbIE 3aTPYJIHEHUS M3-3a OCOOEHHOCTEHW pedyeBOro pa3BUTHs (HEJOCTATKOB
JIEKCHUKO-TPAMMAaTHUYECKOTO CTPOsI PEYH), CI0KHOCTEH B MOHWUMAHWM IPUYUHHO-
CIIE/ICTBEHHBIX CBSI3e€ W JE€PUIMTAPHOCTH BOOOPAKEHHs. Ydalluecs MOTYT
3aTPYJHATHCS B BBIJCJICHWM 3HAUMMOM JJIsl peUIeHHs 3aJadd HUH(OpMalHIo,
nepeHoce Croco00B PelIeHNs OJJHOTUITHBIX 33/1ay B ClIy4ae JaXe HE3HAYUTEIbHOIO
n3menenus: popmynupoBku. LllkonsHuku ¢ PAC mMoryT He 3amMeuaTbh KOCBEHHBIX
(GOopMyJIMPOBOK M pellaTh 3a/1ayH, CYLIECTBEHHO 3aTPYAHSIOTCS B CXEMaTU3alUU
pEILIeHMs], COCTaBICHUH BEPHOU U MH(POPMATUBHON KPATKOM 3alKMCH, COCTABICHUH
IUIaHA PelleHus 3a7aud U yepTexka. VM TpyJHO MOHSTH, a TeM 0oJiee OOBSICHUTD,
IIOCJIEA0BATEILHOCTD JTAIIOB PELICHUs U CyThb TOTO WJIM MHOIO MaTEMAaTHU4ECKOIO
nerctBus. Enie TpylHee HHTEPIPETUPOBATH PE3YJIbTAThl B 33/1a4€ U UCCIIEIOBATH
IIOJIyYE€HHOE pELICHNE.

B paboueit mporpamme npeaycMoTpeHo (GOpMUPOBAHUE MPONEAESBTUUECCKUX
anreOpanveckux NpeacTaBieHUd. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B
3aBUCHUMOCTH OT MaT€MaTH4YE€CKOI0 KOHTEKCTa BBOAMTCS IOCTEIEHHO. byKkBeHHas
CUMBOJIMKA IIIUPOKO UCTIONB3YETCS MPEXKIE BCETo JIJIs 3alMCH OOLIUX YTBEPKICHUN
U TpeanokeHud, (opMmysi, B YaCTHOCTH Ui BBIUMCICHHUS TE€OMETPUUYECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD) YUCIIA.

B kypce «MaremaTtuka» 5—6 KJIacCOB MpECTABICHA HATJIIHAS T€OMETPUS,
HampaBlieHHass Ha pa3BUTHE OOPa3HOTO0 MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsl, M300pA3UTENBbHBIX YMEHUH. OTO BaXHBIM 3Tam B H3yYCHHUH
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T€OMETPUH, KOTOPBIA OCYIIECTBIIAETCS Ha HArIsaJHO-NPAKTUYECKOM YpOBHE,
OIMPAETCsl Ha HAarJsAHO-00pa3HOE MbIIUIEHHE oO0ydaromuxcsa. boinbmias poib
OTBOJUTCS PAKTUYECKOU NESITEIIBHOCTH, ONIBITY, SKCIIEPUMEHTY, MOJACIUPOBAHUIO.
OOyuaromuecss 3HaKOMATCS C T€OMETPHUUECKMMH (UTypaMH Ha TUJIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOHQUTYpalMsIMH, ydaTcs U300pakaTh UX Ha
HEJIMHOBAHHOW M KJIETYATON OyMare, pacCMaTpuBaIOT UX MPOCTEHIe CBOKCTBA. B
MPOIECCEe U3YUYCHHS HATJIAHON T€OMETPUU 3HAHUS, MOTYUYCHHbIE 00YYaIOIIMUCS

B HaYaJIbHOU IIKOJIC, CUCTCMATU3UPYIOTCA U PACIIUPATOTCA.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHE
CornacHo yueOHOMY IUIaHy B S5—6 Kjaccax HM3y4aeTcsi WHTErPUPOBAHHBIM
npeaMmer «MareMaTrukay, KOTOPbIA BKJIIOYAET apu(PMETHUYECKUH Marepuan Hu
HaIJISIHYI0O TEOMETPHUIO, a TakKe IPOIEIEBTUUECKUE CBEACHUS U3 alreOphl,
AJIIEMEHTHI JIOTUKU U HA4aJIa ONIMCATEIbHONW CTATUCTUKH.
YueOHbIl MIaH HAa U3YyUYEHHE MaTEMATUKHU B 5—6 Kjlaccax OTBOJIUT HE MEHEE D
y4eOHBIX YaCOB B HEJIEIIO B TEYCHUE KAXOT0 rofa o0yueHus, Bcero He meHee 340

y4eOHBIX YacOB.

COLAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA»

5 KUIACC

HartypanbHble 4ynciia u Hyjb

Hatypanbnoe uncno. Psa narypanehbeix umcen. Yucno 0. Mzobpaxenue
HATypaJbHBIX YUCEJ TOUKAaMU Ha KOOPJUHATHOM (YUCIOBOM) IPSIMOMA.

[lo3unmoHHass HEMO3ULMOHHOM CUCTEMBI CUMCIIeHMS. JlecsaTuyHas cucrema
CUUCIICHUSI.

CpaBHEHME HATypaJIbHBIX YMCEJ, CPABHEHNUE HATYPAJIBHBIX YHUCEN C HYJIEM.
Crnioco6s1 cpaBHeHHst. OKpyTeHHE HATypaIbHBIX YHCET.

CrnoxeHne HaTypaJIbHBIX YHCEIT; CBOMCTBO HYJIS NP CIIOXKEHUU. Bprunranue

KaK JCHCTBUE, OOPaTHOE CIOKECHHUIO. Y MHOXKEHHE HATypaJbHBIX YHCEN; CBOMCTBA
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HYJISL ¥ €IUHUIIBI IPU YMHOKEeHUH. Jlenenne Kak neicTrrue, o0paTHOE yMHOKEHHUIO.
KommionenTsl  ngeiicTBui, CBs3b Mexay HuMu. [IpoBepka pesynbrara
apumeTndyeckoro aedctBusi. llepeMecTuTeNbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXEHUSI, paCHpeleInuTEIbHOE CBONCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3zoBanue OyKB Juisl 0003HAYEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIlHCH
CBOMCTB apu(METUIECKUX JTCHUCTBUH.

Jenutenn m KpaTHbIE YUCIA, PA3J0KEHUE HAa MHOXuTenu. IIpocTeie u
coctaBHble yncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb C HaTypaJbHBIM I[IOKa3aTejieM. 3aluCh YHC]Ia B BUAE CYMMBbI
pa3psSIAHBIX CIAracMbIX.

YucnoBoe BhIpaKE€HHE. BplUMCIeHHE 3HAYEHUM YHMCIOBBIX BBIPAXKCHHUI;
MOPSIAOK  BBINIOJHEHUA  JelcTBUM.  Mcrmonp30BaHME  MPU  BBIYMCIICHUSX
NEPEMECTUTENIBHOTO W COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHUS H
YMHOKEHHSI, paCIPEeACIUTEIbHOIO CBOMCTBA YMHOKEHUS.

Jpodu

[IpencraBnenne o JpobM Kak crHocoOe 3amrcChl  YacTh  BEJIUYUHBI.
OObIKHOBEHHBIE ApoOU. [IpaBuIbHBIE U HEMpPaBWIIbHBIE ApoOH. CMmeraHnHas 1po0sb;
MPEICTABIICHUE CMEIIaHHOW JpoOW B BHUJE HEMPABWIHHOM JAPOOM U BBIJICICHHUE
1IEJI0M YacTH YKCJIa U3 HEMpaBWIbHOU Mpodu. M3o0pakenue npodeit Toukamu Ha
gucioBou npsimoii. OcHoBHOE cBOMCTBO Apodu. Cokparienue apodeit. I IpuBenenne
npobu kK HOBOMY 3HameHaTeno. CpaBHEHHE ApoOEi.

CrnoxeHre U BhIUUTAHUE IpoOei. YMHOXKEHHUE U JejeHue ApoOeii; B3auMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTu 1eaoro U Lejaoro mo ero 4acTu.

Hecsatuynas 3amuch apoOeit. [lpencraBneHue AecATUYHONW OpoOU B BUIE
0ObIKHOBEHHOU. M300paxkeHne 1ecATUYHBIX Ipo0el TOUKaMH Ha YNCIOBOUMIPSIMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUA C JIECATUYHBIMU JpoOsimu. OxpyrieHue
JECATUYHBIX APOOEH.

PenieHue TeKCTOBBIX 33124
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Pemenne TekcTOBBIX 3amay  apupMeTHUYeCKHMM crocobom. Perienue
Joruyeckux 3aaad. Pemienue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapUaHTOB.
Hcnonp3oBaHue Npu pelieHNH 3a/1a4 TaOIHIl U CXEM.

Pemienne 3amay, comepKamux 3aBHUCUMOCTH, CBS3BIBAIOIIME BEJIMYHMHBI:
CKOPOCTb, Bpe€Ms, pPAacCTOSIHWE; I€Ha, KOJHMYECTBO, CTOMMOCTb. EnvHUIIBI
U3MEPEHHS: MacChl, 00bEMa, IIEHBI; PACCTOSHUS, BpEMEHH, CKOPOCTH. CBSI3b MEKIY
€AUHULIAMU U3MEPECHUS KAKJIOW BEJIINYNHBI.

Pemennie 0OCHOBHBIX 3aJ1a4 Ha Ipo0Hu.

[IpencrapiieHne TaHHBIX B BUE TaOJIUII, CTOJI0YATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele mpeactaBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, Jy4, YIroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, Kpyr. YToJ. [Ipsamoi,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YIJIbI.

JlnmHa oTpe3ka, METPUYECKHUE €IUMHUIBI JUTUHBI. [[JIMHA JIOMAHOW, TIEpUMET]
MHOT'OYToJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB € MOMOUIBIO TPAHCIOPTHPA.

Harnsinuele npencraBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxenue ¢uryp, B TOM uucie Ha kietdator Oymare. IlocTtpoenue
KOH(pUrypanuii u3 4actel mpsMou, OKPY>KHOCTH Ha HEJIIMHOBAHHOW M KJIETYATOU
Oymare. VMcnionb30BaHre CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIBHUKA, KBAApATA.

[Imomane MPSAMOYrOJbHMKA M MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4ucie (GUryp, M300pakEHHBIX Ha KJIeT4aToW Oymare.
EnvHuiel uamMepeHus miomaiun.

Harnsigaele npeactaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIH
napajienenunen, — Kyo, — MHOrorpaHHukH.  M3o0pakeHne  TPOCTEHITNX
MHOTOIpaHHUKOB. Pa3BépTkum kyba u mnapamwienenunena. Co3gaHue Mojeneu
MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUTACTUIIMHA U Ap.).

O0bEM MpSAMOYTOIBHOTO Mapajuienenumena, Kyoa. EauHuiel u3mepenus

00BEMa.

6 KJIACC
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HarypajabHble yncia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMH HATyPaJbHBIMU YHCIIAMHU.
UucnoBble  BBIpOXEHHs, TMOPSAIOK  JEHCTBUW,  HCIOIBb30BaHHE  CKOOOK.
Hcnonb30BaHre TP BHIYUCICHUSIX IEPEMECTUTEIIBHOTO U COYETATEIIbHOTO CBOMCTB
CJIOKEHUS U YMHOKEHHUS, PACIIPEAEIUTEIBHOTO CBOMCTBAa YMHOKEHUS. OKPYTIICHHUE
HaTypaJlbHBIX YHCEIL.

Jlenutenu u KpaTHBIC YMCIIA; HAUOOJIBIINN OOIIHMIA ASIUTETh 1 HAUMEHBIIIEe
oO1ree kpaTHoe. JlenMMocTh CyMMBI U Tpou3BeieHus. JleneHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiiounBaHue apooei. Pemienre 3aa4 Ha HaX0XK/JIEHHWE YacTU OT
[EJOr0 M IENOoro Mo ero yactd. JlpoOHoe uMcio Kak pe3ysbTar JeJICHHS.
[IpencraBienue AecATUUHON IpoOU B BUE OOBIKHOBEHHOUM APOOU U BO3ZMOKHOCTD
MpPEICTaBIICHNUS] OOBIKHOBEHHOM JApOOU B BUJE JECATUYHOU. JlecaTuuHbIe ApodH 1
MeTpuueckasi cucrema Mep. ApudMeTHYeCKUe NEUCTBUS U YHUCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMHU U JECATUYHBIMU IPOOSIMHU.

OrtHomienue. JleneHne B JaHHOM OTHOIICHHWH. Macmtad, TponopIus.
[IprMeHeHne TponopUU MPU PEIIEHUH 331a4.

[Tonarue mpoieHTa. BriuncieHne mpoleHTa OT BEJIMYUHBI U BEJIMYUHBI 110
e€ mpoliieHTy. BripakeHne mpoILeHTOB IeCATUYHBIMU Opo0siMu. Perienue 3amay Ha
MPOICHTHI. BeIpakeHre OTHOIICHHS BETMYUH B MPOIEHTAX.

HonoxuTenbHbIE U OTPULIATEIbHBIE YHCJIA

[TonoxurenbHble U OTpULaTeNbHbIE uncia. Llenpie yncna. Moayne yucna,
reoOMEeTpUYeCcKasl HHTEpHpeTanus Moayias uucia. H3oOpaxxeHue dyucen Ha
KOOPJIUHATHOM NPpAMOM. YUHCIOBBIE TPOMEKYTKHU.

CpaBHenue uyucen. ApudMeTnueckue IEUCTBUS C TOJIOKUTEIbHBIMU U
OTPHULIATENBHBIMU YHCIIAMHU.

[IpsiMoyroJibHasi cuCTeEMa KOOPJIMHAT Ha MIOCKOCTH. KoopauHaTel TOUKH Ha
JI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAUHATHON

IITTOCKOCTH.
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bBykBeHHbIE BbIpaKeHH s

[Ipumenenue OykB I 3alUCHM  MaTEMaTUYECKUX  BBIPAXKEHUU U
npeioxkennii. CBoiicTBa apuMETHIECKUX JCHCTBUN. ByKkBEeHHBIE BBIPOKCHHS U
YHCIIOBBIE TMOJCTAHOBKH. DYKBEHHBIE PaBEHCTBA, HAXOXKIACHHUE HEU3BECTHOTO
KOMITIOHEHTa. PopMyiibl; (QopMyIsbl MEepUMETpa M IUIOMIAAN MNPSIMOYTOJbHUKA,
KBaJpaTa, 00bEMa Mapasenenumneaa u Kyoa.

Penrenue TeKCTOBBIX 32124

Pemienne TekcTOBBIX 3ajad  apudMETHYECKUM crocoboM. Perenue
JIOTUYECKUX 3a7a4. Pemienue 3anay nepeObopoM Bcex BOZMOKHBIX BApUAHTOB.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBS3BIBAIOIINX BEIUYUHBI:
CKOpOCTB, BpeMs, pacCTosHUE, 1ICHA, KOJINYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, OO0OBEM paldoThl. EAUMHUIBI W3MEpeHHus: Macchl,
CTOMMOCTH; PaCCTOSIHUS, BpEMEHU, CKOPOCTU. CBSI3b MEXKIY €AUHULIAMH U3MEPEHUS
KaKI0H BEJINYNHEI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHUEM, IPOIMOPIHUOHATBHOCTHIO
BEJIUYMH, MPOIICHTAMU; PEIlIeHNe OCHOBHBIX 3a]1a4 Ha IPOOU U MPOIEHTHI.

OneHka ¥ MPUKUIKA, OKPYTJICHHE PE3yJIbTaTa.

CocraBnenue OyKBEHHBIX BBIPAKEHUH 10 YCIOBUIO 33/1a4H.

[IpencraBnenre MaHHBIX C TOMOIIBI0 TAOMUIl W Auarpamm. CrojOdarbie
JIAarpaMMBbl: YTEHHUE U TTOCTPOEHHE. UTEHUE KPYTOBBIX JUAarpaMM.

Harasignas reomerpust

Harnsigueie mpencrtaBieHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, yroJl, JIOMaHas, MHOTOYTOJIbHUK, YETBHIPEXYTOJbHUK, TPEYTOJbHUK,
OKPYXHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NPSAMBIX Ha IUIOCKOCTH, IapasuleiibHbIE
IpsAMBIE, TEPIEHAUKYJISIPHBIE TIpsAMBbIE. M3MepeHue pacCTOSHHUM: MEXAY IABYMsS
TOYKaMH, OT TOUKH A0 MPSAMOM; JJIMHA MaplIpyTa Ha KBaJAPaTHOM CETKE.

M3MepeHrne M MOCTPOEHUE YIVIOB C TMOMOILIBIO TpaHCIOpTUpa. Buel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOIbHUK, MIPUMEPHI
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YETBIPEXYTOJIBHUKOB. [IpsIMOYTroJIbHUK, KBaApPAT: UCHOJb30BAHUE CBOMCTB CTOPOH,
yraoB, auaroHaned. M3o0pakeHue reoMeTprUuecKux (QUryp Ha HEJIMHOBAHHOM
Oymare ¢ HCIIOJIb30BAHUEM LIMPKYJIA, JMHEWKH, YTrOJbHHKA, TPaHCHOPTHUPA.
[TocTpoeHus Ha kieTyaTon Oymare.

[Tepumerp MHoroyrosbHuka. IloHsTHe mIOmIagu QUIYpBI; €IUHULBI
u3Mepenus wionanu. [Ipubnmxénnoe n3mepeHue miom@aau Guryp, B TOM 4ucie Ha
KBajpaTHOM ceTke. [IpubmmkénHoe u3MepeHue IIMHBI OKPY>KHOCTH, IUIOLIAAN
Kpyra.

CuMmMmeTpus: NEeHTpalIbHAsL, OceBasl U 3epKajbHas cummeTpud. [loctpoenue
CUMMETPUYHBIX QUTYP.

Harnsnaeie MIPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, kyO, Mmpu3Ma, NuUpaMmujia, KOHYC, IWIMHAp, wwap u cdepa.
N300paxkeHne npocTpaHCTBEHHbIX (uryp. [IpuMepsl pa3BEPpTOK MHOTOTPaHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojelield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonarue oObéMa; eaUHUIIBI U3MepeHuss 00bEéMa. OOBEM MPSIMOYTOIBLHOTO

napajienenurnena, Kyoa.

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA

OcBoenune yueOHOro Kypca «MaremaTtnka» B 5—6 Ki1accax OCHOBHOW IITKOJIBI
JOJDKHO 00€CleurBaTh JIOCTHKEHUE CIEIYIONUX MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaToB:

5 KUIACC

Yuciaa 1 BIYMCICHUA

[lormmMaTe ¥ TpPaBWIBHO yHOTPEONATh TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

CpaBHI/IBaTb U  yHopssaodruBaTb HATypaJIbHbBIC YHCJId, CpPaBHUBATL B
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IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECITHUHBIE JPOOH.

CoOoTHOCUTH TOYKY Ha KOOPJAMHATHOW  (YUCIOBOM) mpAMOM ¢
COOTBETCTBYIOIIUM €l YUCIOM M H300pa)kaTh HATypaJibHbIE YUCIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoinonHaTh  apudMeTHYecKue AEUCTBUS C HATypaJbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTCHUIIINX CITyJasiX.

BrINonHATH IPOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIUUCICHUI.

OKpyTJIsTh HaTypaJIbHBIE YUCTIA.

Pewienue mexcmosuix 3a0au

Pemate TekcTOBBIE 3a7a4M apu(PMETHUECKUM CIOCOOOM M C IOMOIIBIO
OpraHM30BaHHOT'O KOHEYHOTO Mepedopa BCeX BOZMOXHBIX BAPUAHTOB.

Pemiate 3amauu, cojaepikamive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb.

Wcnonb30BaTh KpaTKHE 3alUCH, CXEMbI, TaOJulbl, 0003HAYEHUS MpHU
pelieHru 3aaad.

[Tonp30BaThC OCHOBHBIMU E€OUHUILIAMU HM3MEPEHHS: II€HbI, MAacCChl;
pacCTOSIHUSI, BPEMEHHU, CKOPOCTH; BBIpAXKATh OJHU E€IUHUIIBI BEIUYUHBI uepes
JpyTHe.

W3Bnekath, aHAIM3UPOBaTh, OIEHWBATh MH(OPMAIIMIO, TIPEACTABICHHYIO B
TabJuIle, Ha CTOJI0YATOMN TUarpaMMe, MHTEPIIPETUPOBATH MPEICTABICHHBIC JaHHBIE,
MCIIOJIb30BaTh JAHHBIE TP PEILICHUU 3a]1a4.

Haznaonaa zeomempus

ITonp30BaThCA F€OMETPUYECKUMU MTOHATUAMU: TOUYKA, IIpAMasi, OTPE30K, Iy,
yI0JI, MHOIOYT'OJIBHUK, OKPYKHOCTB, KPYT.

[IpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, MUMEKUMX G(opMmy
U3YYECHHBIX T€OMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C yIVIAMH: BEPIIMHA CTOPOHA; C
MHOI'OYTOJIbHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, AUArOHallb, C OKPYXHOCTBIO:
paguyc, 1uamerp, LEeHTp.

N300paxxath u3yueHHbIEe TeoMeTpruueckue (GUrypbl Ha HEJIMHOBAHHOW U
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KJIeTYaTOM Oymare ¢ TOMOIIBIO MUPKYJIS U JIMHEHKHY (TIpU HATMIUH BO3MOYKHOCTH).

HaxoauTe nuHbBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TOMOIIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJlaHHOW NJIUHBI; CTPOUTH OKPY>KHOCThH 3aJaHHOTO
paauyca (Ipyu HATMYUHA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajJpaTa JIsl UX
MOCTPOCHUSI, BEIYUCIICHUS IUIOMIAAN U IEpUMETpa.

Beraucisate mepuMeTp W IDIOMAMh KBagpara, MPSMOYTOJbHUKA, (GUTYP,
COCTABJICHHBIX M3 MPSMOYTOJIbHUKOB, B TOM 4YHClIE€ (PUTYp, U300paXKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaThCd OCHOBHBIMU METPUYECKHUMHU E€IMHUIAMUA U3MEPEHUS IJIMHBI,
IJIOIIA/IA; BBIPAYKATH OJIHA €IUHUIIBI BEJIMUYUHBI YE€PE3 IPYTHE.

Pacno3naBaTe mapasuienenuren, KyO, HMCHOJIB30BaTh TEPMHHOJIOTHUIO:
BepIIMHa, peOpo TpaHb, U3MEPEHUS; HAXOAWTh W3MEPEHMs Mapajuieienunesa,
KyoOa.

Boruncnats 00bEM KyOa, napajijiesnenunesia no 3aJaHHbIM U3MEPEHUSM,
MOJIb30BATHCS SAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiath HecnoXXHBIE 3a/1a4l HA U3MEPEHUE T'eOMETPUUYECKUX BEJIMUUH B

MPAKTUYECKUX CUTYalUsIX (MIPU HATUYUU BO3ZMOKHOCTH).

6 KJIACC
YucJa 1 BbIYMCJIEHUS

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JTUYHBIMU BUJAMHU YHUCEN U
crioco0amMu UX 3aIHCH, IEPEXOUThH (€CIIH 3TO BO3MOYKHO) OT OJTHOM (hOPMBI 3aITUCH
YHUCIIa K APYTOMu.

CpaBHUBATH U YIIOPSIOUYUBATH 1I€JIbIC YHCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC
JIpoOH, CpaBHUBATH YKCJIa OJTHOTO M Pa3HbIX 3HAKOB.

BreInmonHaTh, codeTas yCTHbIE W NMUCBMEHHBIC NPUEMBI, apu(METHUECKUE
JEWCTBUS C HATYPAJIbHBIMU U IEIBIMHU YHCIIaMU, OOBIKHOBEHHBIMU M JIECATUYHBIMU
JIpOOSIMU, TIOJIOKUTEIBHBIMUA U OTPUIATEILHBIMU YUCIAMHU.

BbUMCHsATh 3HAUYEHUSI YHUCIOBBIX BBIPAKCHUH, BBINOJHITH MPUKUIKY H
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OIICHKY pe3yJibTaTa BBIYMCICHUHN; BBIMIOJHIATh NPEOOPA30BAHUS UYHUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JICHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIIUM €
YUCIIOM M M300pakaTh YHCJIa TOYKAMU HAa KOOPAWHATHOM MPSMON, HAXOIHTH
MOJTyJIb YUCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJbHONW CUCTEME KOOPAUHAT C KOOpAUHATAMHU
ATOM TOYKH.

OKpyIJIsTh IeNble YUCiIa U JSCATUYHBIC JAPOOH, HAXOIUTh MPHUOIMKEHUS
YHCell.

UYucaoBsie 1 OyKBEHHBIC BBIPAKEHUS

[TonumaTh 1 ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIC C 3alMUCHIO CTEIICHHU YHCIIa,
HaxXOJUTh KBaJApaT W KyO 4YMCla, BBIUYUCIATH 3HAYEHUSI UYUCIIOBBIX BBIPAKCHUMH,
coIepKaIuX CTETICHHU.

[Tonp30BaThCs MPU3HAKAMU JIEIUMOCTH, PACKJIAIbIBATh HATYpalbHbIC YHCIIa
Ha MPOCThIE MHOKUTEIIN.

ITonp30BaThCsS MacIITAOOM, COCTABIISTH MPOIIOPIIUN U OTHOIIICHHMSI.

Hcnonb3oBaTh OyKBBI 1151 0003HAYEHUS YMCEIT TIPU 3aMMCU MaTeMaTUYECKUX
BBIPaKEHUM, COCTABIISITH OYKBEHHBIC BRIpAXKEHUS M (DOPMYJIBI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQKCHHMM, OCYIIECTBIISII  HEOOXOIWMBIC IIOJICTAHOBKU M
npeoOpa3oBaHuUs.

HaxoauThs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHune TeKCTOBBIX 3324

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(DMETHIECKUM CIIOCOOOM.

Pemate 3agauym, CBSI3aHHBIE C OTHOIICHHUEM, MPOMOPIIMOHATBHOCTHIO
BEJIMYMH, MTPOIIEHTAMHU; PEIlIaTh TPU OCHOBHBIE 33/1a4d Ha IPOOU U MPOIIECHTHI.

Pemate 3amauun, copjepskamipe 3aBUCUMOCTU, CBSI3bIBAIOIINE BEIMYHHBI:
CKOPOCTb, BpeMs, paccrosiHue, IIeHa, KOJIUYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, OOBbEéMa pabOThI, HCMOJB3Ys apuMETHYECKUE
JNEUCTBUS, OLEHKY, MPUKUAKY; T[OJb30BaThCAd  €AMHUIAMH  HM3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYHH.
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CocTaBniaTh OyKBEHHBIE BBIPAKECHHS 110 YCIOBHIO 33/1a4H.

W3Bnekats wH(OpMaIuio, MPEACTABICHHYIO B TaOIWIlax, Ha JWHEWHOMH,
CTOJ0YaTOW WM KPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIC
JAHHBIE; UCIOJIb30BATh JAHHBIE MPU PEILICHUH 3a/1a4.

[IpencraBiasaTs nHGOPMALIKIO C TIOMOIIBIO TAOIUI, TUHEHHON U CTOJIOUYATON
Iuarpamm.

Harasiagnas reomerpus

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOIIET0 MHUpPA, UMEKUMX (opMy
U3YYEHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
pPaBHBIX U CHMMETPHYHBIX (DUTyp.

N300paxkatb € TOMOIIBKD UUPKYJsl, JUHEHKH, TpaHCHOPTHpAa Ha
HEJIMHOBAaHHOW M KJIeT4aToM Oymare H3y4yeHHbIE IUIOCKME TIE€OMETPUYECKHE
(burypsl 1 KOHQUTYpaluu, CAMMETPUYHbIE PUTYPHI (TPU HATUYUU BO3ZMOKHOCTH).

[Tonb30BaTbcs  IEOMETPUUECKUMU  MOHSTHSIMHM:  PaBEHCTBO  (uryp,
CUMMETpPHS; MCHOJB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHUER: OCh

CUMMCTpPUHU, HCHTP CUMMCTPHUH.

BbluuciaTe 1NIMHY JOMAaHOW, NEPUMETP MHOTOYTOJBHHUKA, IOJIb30BaThCS
eAMHUIIAMU U3MEPEHMS JUTMHBI, BBIPAXXaTh OJTHU €IMHULIBI U3MEPEHUS JIJIMHBI Uepe3
IpyrHe.

Haxonutb, ucnonb3yst 4epTExXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXKTy ABYMS
TOYKaMH, OT TOYKH J10 IIPSIMOM, IJIMHY ITyTH HA KBaJIpaTHOU CETKE.

Boluucnate  miomans  QUryp, COCTAaBICHHBIX W3  MPSMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30reHne Ha MPSMOYTOJIbHUKY, Ha paBHbIE (UTYpPBL,JOCTpauBaHHUE
710 TIPSIMOYTOJIbHUKA; MT0JIb30BAaThCS OCHOBHBIMH €IMHUIIAMH U3MEPEHUS TUIOLIAIMN;
BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS TUIOIAIA YEPE3 ApyTHe.

Pacno3naBaTh Ha MOZENAX M M300PAKEHUSAX MUPAMUAY, KOHYC, LIHJIUHAP,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KiIeT4aToil Oymare mpsiMOYTOJbHBIN Mapajuiesenumnes (mpu
HaJIMYUM BO3MOKHOCTH).

Beraucnsate 00bEM MMPAMOYTOJIBHOI'O MapaJuICICIIUIICAa, KY68,, IIOJIB30BAaThCA
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OCHOBHBIMH €MHHUIIAMH U3MEPEHUS 00bEMa; BBIpaXKaTh OJHH CIUHUIIBIN3MEPCHHUS
o0BnéMa depes npyrue.
Pemrate HeClIOKHBIC 33J]a4d HAa HAXOXKICHHE I'€OMETPUYCCKHUX BEJIUYHH B

IMPAaKTHYCCKUX CUTyalHAX.
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TemaTnueckoe MIIaHUPOBaHUE Y4eOHOT0 Kypca (1o rogam o0y4yeHust)
5 kaacce (e menee 170 v)

Ha3Banmue

pasnesa (TemMbl)

Kypca OcHoBHOe coJep:kaHue OcHOBHbBIE BU/IbI /IEATEIbHOCTH 00y4arOIMXCs

(xoJHUecTBO

4acoB)
Harypaabnble |/lecsaTuunas cucrema Uurtathb, 3anucbiBaTh, CPAaBHUBATHb HATypajbHbIE YHCIA;, Mpelaaratb U 00CY:XKIATh
ymcJa. curciieHus. Psig HaTypanbHBIX  |CIOCOOBI YIIOPSIOYMBAHUS YHCETT.
HeiicTBHs ¢ uricen. HarypanbHblii psi. M300paxkaTh KOOPAUHATHYIO MPSIMYI0, 0TMeYaTh YKCIIa TOYKaMU Ha KOOPAMHATHON MPSIMOH,
HatypaiabHbiM |Yucno 0. HaTypanbHble yucia [HaX0AUThb KOOPIUHATHI TOYKH.
HYHCIAMH Ha KOOPJIMHATHOW MPSMOH. HccaenoBath cBoiicTBa HaTypanbHOro psifa, uncen O u 1 mpu claoKeHUH U YMHOXKEHUH.
(43 u) CpaBHeHUE, OKPYTIICHHE Hcnonb30BaTh NPaBUIIO OKPYTJICHUS HATYPAIbHBIX YHUCE.

HaTypaJbHbBIX YUCEIL.
ApudpmeTrnueckue IeicTBUS C
HaTypaJbHBIMU YHUCIAMH.
CBoilicTBa HyJIsl NpU
CII0)KECHUM U YMHOXEHHH,
CBOMCTBA €JUHUIIBI ITPU
YMHOKEHUH.
[lepemecTuTenbHOE U
COUYETaTEIbHOE CBOMCTBA
CIIOKEHUSI U YMHOXKEHHUS,
[pacrpeenuTeIbHOE CBOMCTBO
YMHO>KEHUS.

JlenuTenu M KpaTHbIE YHUCIA,

BoInoaHATL apumeTnyeckue AeiicTBUSI HATypaIbHBIMU YHCIAMH, BHIYMCIATD 3HAYCHUS
YHCJIOBBIX BBIPQXKEHUH CO CKOOKaMu U 0€3 CKOOOK.
YUTATH

3anucbIBaThH MMPOU3BCIACHUC B HCIO0JIb30BaATDb

TCPMUHOJIOTUIO (OCHOBaHI/Ie, HOKaSaTeJ'II)), BBIYHCJIATH 3HAYEHHUS CTCIICHEIA.

BUJE CTEIECHH, CTEIICHH,
BpINOJIHATS, NPUKHAKY M OLEHKY 3HAYCHUW YHUCIOBBIX BBIPAXEHUW, NpeAIaratb H
NMPUMEHATH MPUEMBI POBEPKM BBIYHCIICHUMN.

HNcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIIBHOE U COUETATEIBHOE CBOKCTBA CIIOKEHHUS
U YMHOXKEHUS, PACIPEICIUTEIIbHOE CBOMCTBO YMHOXKEHUS; (PDOPMYJIUPOBATH U NPUMEHATH
npaBujia mpeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHHH HAa OCHOBE CBOMCTB apu()METHUECKHUX
TECTBUN.

HcciienoBarb YHCIOBBIE 3aKOHOMEPHOCTH, BbIIBUIaTb W O00OCHOBBIBATH T'MIIOTE3bI,
popmyaupoBaTh 00001IeHU W BBIBOAbI 110 PE3yJbTaTaM MNPOBEAEHHOTO HCCIIEIOBAHUS.
DopMyIMPOBATH ONpe/eJIeHUs] IETUTEIN U KPAaTHOTO, HA3bIBATh JCIUTEIN U KPATHBIC YUCTIA;

PAacmo3HaBaTh NPOCThIE U COCTaBHBIC 4HWCia; (POPMYJMPOBATH M NPUMEHATH NMPH3HAKY
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[pa3ioXeHue yuciia Ha
MHOXUTENH. JleneHue ¢
ocratkoM. [IpocTeie u
cocTaBHble uncia. [Ipusnaku
nenmnmocta Ha 2, 5, 10, 3, 9.
CreneHp ¢ HaTypaJbHbIM
rokaszareseM. Yuciossle
BBIPA)KEHUS;IOPSIOK
nencTBuil. Pemmenune
TEeKCTOBBIX 3aj[ay HaBCe
apu(MeTHIeCKueIeCTBUS, Ha
NIBIDKEHUE U TTOKYTTKA

menumocTr Ha 2, 3, 5, 9, 10; npuMeHSTh aJIrOpuTM Pa3IOKEHHS YHCiIa HATIPOCTHIC MHOKHUTEIIHN;
HAXOAMTHL OCTATKU OT JEJICHUS Y HEMOJIHOE YACTHOE.

Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUS O HATyPAJbHBIX YHUCIIAX, NMPHBOIMTH)
NpUMepbl U KOHTPIPHUMEPHI, CTPOMTH BBICKA3bIBAHUSI U OTPULIAHUS BBICKA3bIBAaHUI O
CBOICTBaX HaTypaJIbHbIX YHCEIL.

KoncrpyupoBars MaTeMaTH4eCKHe IPEIJIOKEHHUS] C IOMOLIBIO CBSA30K «W», «UIINY,

«ECJIH..., TO...».
Pemiath TEKCTOBBIC 3aJa4uu apI/I(bMeTI/I‘ICCKI/IM CHOCO6OM, HCII0JIb30BAaTh 3aBHCHUMOCTH

MEXJly BEJIMYUHAMH (CKOPOCTb, BPEMsI, PACCTOSIHUE; LI€HA, KOJIWYECTBO, CTOUMOCTb U Jp.):
AHAJHM3UPOBATH U OCMBICIUBATH TEKCT 33/a4u, Neped)opMyIHpPOBATh yCIOBUE, U3BJIEKATH
HEOOXOUMBbIE [aHHbIC, YCTAHABJIMBATH 3aBUCHUMOCTH MEXAYy BEIMUYMHAMH,
IIOrMUYECKYI0 LIEMIOUYKY PAcCy KACHUH.

CTPOUTH

MopeaupoBaTh X0/ PEIICHUs 33Ja4l C IOMOIIbIO PUCYHKA, CXEMbI, TAOIHIIBI.

IIpuBoanTHL, pa3dupaTh, OLEHMBATH DPA3JIUYHBIC PEIICHUS, 3alMCU PEHIEHUH TEKCTOBBIX
3ajay.

KpuTHyecku olleHUBATH OJYYEHHBIA pe3yibTaT, OCYHIeCTBJIATH CAMOKOHTPOJIb, IPOBEPSs
OTBET HAa COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OLINOKH.

Pemath 3amaum ¢ nomouibio nepedopa BCeX BO3MOXKHBIX BapHaHTOB. 3HAKOMHUTBLCH C
ucTopueii pa3BuTHS apu(pMETUKU

Harasspnas
reoMeTpusi.
JIlunum Ha

Touka, mpsiMasi, OTPE30K, Jy.
Jlomanas. M3mepenue qinmHbl

0Tpe3Ka, METPUIECKUE

Pacno3HaBath Ha 4yeprexax, pPHCYHKaX, ONMCBHIBATb, WCIIOJb3YsS TEPMHUHOJOTHIO, H

U300pakaTh C OMOIIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPH HAIWYUHN BO3MOKHOCTH): TOUKY,

MPSIMYI0, OTPE30K, JIyY, YTOJI, JOMaHyI0, OKPY>KHOCTb.
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mirockoctu (12 )

€AVMHULBI U3MEPEHUS JUIUHBI.
OKpy»HOCTb U KPYT.
[IpakTuueckas padbora
«ITocTpoenue y3opa u3
OKPYKHOCTEI».

Yroun. [Ipsmoit, ocTpslid,
TYINOW U pa3BEPHYTHIN YTJIbL.
3mepeHue yrios.
[IpakTuueckas pabora
«IlocTpoenue yrios»

Pacno3HaBath, NPUBOAWUTH NPUMEPbl OOBEKTOB pPEATBLHOTO MHUPA, HMEILUX (GopMy
M3YYCHHBIX (PUTYp, OLIEHUBATH UX JIUHEIHBIC pa3MepHI.

Hcnoab30oBaTh JUHEWKY U TPAHCHOPTHUP KaK MHCTPYMEHTHI ISl MIOCTPOCHUSI U U3MEPEHUS:
U3MepSATh JUIMHY OTpe3Ka, BEIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH ILHUPKYJIEM paBHbIE OTPE3KH, CTPOMTH OKPYKHOCTb
3aJlaHHOr0 paauyca (Ipu Haauyuu Bo3MoOkHocTH). M300pakath (MIpPH HAJIUYUH
BO3MOKHOCTH) KOHPUTYpaLlUK T€OMETPUUECKHUX (PUTYp U3 OTPE3KOB, OKPY>KHOCTEH, UX YacTen
Ha HETMHOBAHHOW M KJIETYATOH Oymare; mpeasiaraTb, OMUCHIBATH M 00CYKAAThCHOCOODI,
AJITOPUTMBI [TIOCTPOCHHUS.

Pacno3HaBath W M300pakaTh HAa HEJIMHOBAHHOW M KJIETYaTOM Oymare MpsIMOW, OCTPBIi,
TYIOH, pa3BEPHYTHIN YIJIbl; CPABHUBATD YTJIbl (IIPU HAIMYUU BO3ZMOXKHOCTH).

Bb1uucjasaTs JUIMHBI OTPE3KOB, JIOMAHBIX.

[loHuMaTh W MCHOJB30BATH MPHU PelIeHHH 33124 3aBHUCUMOCTH MEXIY €IUHUIIAMH
METPUYECKON CHUCTEMBI MEP; 3HAKOMHUTBCH C HEMETPUUYECKUMU CUCTEMaMH MEp; BbIPAKATH
UIMHY B pa3lW4yHBIX enuHunax wusmepenus. HcciaenoBatb Qurypbl U KoH(HUTypaluwu,
UCTIONB3YS IIU(POBBIE PECYPCHI

OO0LIKHOBEHHBIE
npoou
(48 1)

JlpoOs. [IpaBuiibHBIE U
HEeMpaBUIbHbIE IPOOH.
OCHOBHOE CBOWCTBO ApOOH.
CpaBHeHue 1poOeit.
Cno>keHue ¥ BEIUUTAHUE
O0OBIKHOBEHHBIX JPOOCH.
CwmemanHast 1po0b.
YMHOKEHUE U JIEJICHHUE
0OBIKHOBEHHBIX JIpO0Oeii;
B3aWMHO-O0paTHBIC IPOOH.
Perrenne TeKCTOBBIX 3a7ad,
coJiepKaIIux Jpoou.
OcHOBHBIE 337241 Ha IPOOH.
[Tpumenenue OykB st

3aIlIMCU MAaTCMAaTHYCCKUX

MoaeaupoBaTh B IpagUuecKoif, MpeaMeTHON Gopme, ¢ MOMOIBI0 KOMIIBIOTEPA MOHATUS U
CBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOMH JPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH, Mpeiarath, 000CHOBHIBATH
U 00CYKIATh CNIOCOOBI YIIOPSJOUMBaHUS APOOEH.

MN300paxkarb OOBIKHOBEHHBIE IPOOM TOUYKAMU Ha KOOPAMHATHOM NpsSMOIl; MCIOJIb30BATh
KOOPJIMHATHYIO MIPSIMYIO JUIsS CPaBHEHUSI IpOoOeil.

@opmMyIHMpPOBaTh, 3aMMCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOMU
MpoOu; MCMOJIb30BaTh OCHOBHOE CBOMCTBO JIpOOM JJISi COKpAlLIeHUs ApoOei M MpHuBeIeHUS
poOu K HOBOMY 3HaAMEHATEITIO.

IIpeacTaBasiTh CMEIIAHHYIO IpOOb B BUJIE HEMIPABUIBLHOM M BBLAEIATH LIENYI0 YacTh YUCIIA U3
HEeTPaBUIILHON ApOOH.

BoinoHATL apudMeTHyecKHe IeHCTBUA C OOBIKHOBEHHBIMH JIpOOSIMH; TNPHMEHSITH
cBoiicTBa apu(METHUCCKUX NCUCTBUH JIs pallMOHAIN3AI[MN BEIYUCICHUN.

BbINoJHATL NPUKHAKY M OLEHKY pe3yjbTaTa BBIUMCICHUH; NMpeajaraTb M NPUMEHATh

NMPUEMBbI IPOBEPKH BBIUNCICHUN.
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BBHIPAYKCHUI U TTPEIJIOKEHUI

IIpoBoaANTH HCCIEOBAHMS CBOWMCTB Ap0OEii, ONMUpasiCh Ha YUCIOBbIE SKCIIEPUMEHTHI (B TOM
YHCIIE C IOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC M JIO)KHBIE BBICKAa3bIBAaHUS O JOPOOSX, NMPUBOAUTH NPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHHS BHICKA3bIBAHUH.

PemiaTh TeKCTOBBIE 33aJjauu, COJEpXKAIUe APOOHBIC JaHHbIE, U 33/1a4l Ha HAXOXKIACHUE YacTH
11€JI0T0 U LIEJIOr0 110 €0 YacTH; BBISIBJISTH UX CXOACTBA W Pa3JIHYHs.

MoaeaupoBaTh X0/ PELICHUS 33Ja4H C IOMOIIBI0 PUCYHKA, CXEMbI, TAOIHUIIBI.

Harasanasn
reoMeTpus.
MHOroyroJibHuUKHu
(10 v)

MHOIOyroJIbHUKH.
UeThIpEXYTroJIbHUK,
MPSIMOYTOJIBHHK, KBAAPaT.
[IpakTuueckasipadbora
«IToctpoenue
[PSIMOYTOJIbHUKA c
3aJJaHHBIMM CTOPOHAMH Ha
HEJTMHOBaHHOW Oymarey.

TpeyroiabHUK.

[Inomans u IIEpUMETP
[PSIMOYTOJIbHUKA u
MHOT'OYTOJIbHUKOB,
COCTaBIICHHBIX u3
MPSMOYTOJIBHUKOB, €IUHUILIBI
M3MEPEHUS IJIOLIAH.

HCpI/IMeTp MHOT'OYT'OJIbHUKA

OnucbIBaTh, UCHIOIB3YS TEPMUHOJIOTHIO, U300paXaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U OT pPYyKH, MOJCIMPOBATh M3 OyMard MHOTOYT'OJbHHMKH (IIPU HAJIUYAU BO3MOXKHOCTH).
[IpuBoAMTHL TMPUMEPHl OOBEKTOB PEATHLHOTO MHpA, WMEIONMX (OpMYy MHOTOYTOJBHHKA,
NpSIMOYTOJIbHUKA, KBajpaTa, TPEYrojJbHUKA, OIICHUBATh UX JIMHCWHBIC pa3Mepbl. BoIYHCIISTH:
MEPUMETP TPEYrOJbHUKA, MPSIMOYTOJbHUKA, MHOTOYTOJBHUKA; IUIOMIA[h MPSIMOYTOJIbHUKA,
KBaJpaTa.

M300pakaTh 0CTPOYTOJIbHBIE, IPSIMOYTOJIBHBIC U TYIIOYTOJIbHBIE TPEYTOIBHUKH (TIPH HATHYUU
BO3MOXKHOCTH).

CTpouTthb Ha HEIMHOBAHHOW M KJETUaTOW Oymare KBaJpaT U MPSMOYTOJbHUK C 33JaHHBIMU
UTMHAMH CTOPOH (TIpM HAJIMYUU BO3MOXKHOCTH). MccjieoBaTh CBOWMCTBA MPSMOYTOJIBHUKA,
KBajpaTa MyTEM OHKCIEPHUMEHTa, HAONIOJIEHUs, WU3MEPEHHs, MOJCIUPOBAHMS; CPaBHHUBATH
CBOICTBa KBajipaTa U MPSMOYTOJIbHHKA.

KoHcTpyupoBaTh MaTeMaTH4YecKHe TPENJ0KEHUSI C TOMOIIBI0 CBSI30K «HEKOTOPBI»,
«ITFO00I».

Pacno3HaBaTh WCTUHHBIC W JIOXKHBIC BBICKA3bIBAaHUS O MHOTOYTOJIBHUKAaX, NPHBOAUTH
NMpUMepbI ¥ KOHTPIPUMEPBHI.

MccaenqoBath 3aBHCHMOCTD IUIOIIAAHN KBapaTa OT JUIMHBI €70 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaIPaTHON CETKU JJIsl IOCTpOeHUs GUryp; pa3ouBarthb
NPSMOYTOJIbHUK Ha KBaJApaTbl, TPEYTOJbHUKU; COCTABJIATH (QUIYpbl U3 KBaJIpaToB U
MPSIMOYTOJIBHUKOB M HaXOJUTh UX IUIONIA/b, pa30MBaTh (GUTYphI HA IPSIMOYTOJILHUKH U
KBaJpaThl U HAXOAUTh UX ILIOIIA/b.

Boipamkarh BeIMUMHY IJIOIAAHM B PA3JIUYHBIX €IUHHUIIAX U3MEPECHHSI METPUYECKON CHUCTEMBI

MEp, MNMOHHMATh H HCHOJAb30BATH 3aBUCUMOCTH MCXKIAY METPUUCCKUMHU €AUHHUIIAMU

U3MCPCHHA IJIOIIAaN.
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3HAKOMUTBCS € NpPUMepaMHM NPHMEHEHHUsl IUIOMAAX W TEpUMEeTpa B TNPAKTHYCCKUX
curyanusx. Pemars 3a1auu U3 pealbHOW JKU3HU, MpeNJaraTb U 00CY:KIaTh pa3jHvHbIe
CNoco0bI pelIeHus 3a1a4

JdecaTuyHble Jlecatuunas 3anuck ApoOeil. |[IpeacTaBiasiTh IECATHYHYIO JpoOb B BHJIE OOBIKHOBEHHOH, YHTATh W 3aNHCHIBATH,
apoou CpaBHeHME JECATUYHBIX |[CPABHMBATH JCCATUYHBIC IpOOH, NMpeajaratb, 000CHOBBIBATH M 00CYKIAaTh CIOCOOBI
(38 u) TpoOeH. YIIOPSIIOYMBAHUS IECATUYHBIX TPOOEH.
JletictBust ¢ aecatuuHbiME [M300pakaTh JecATHYHBIC IPOOH TOUKAMHU Ha KOOPAWMHATHOM MPSMOH.
pOoOsIMHU. OxpyriieHrne BbISIBJSITH CXOACTBA M Pa3iuyYMs TPaBUI apuPMETHUECKUX JIEHCTBUN C HATypaJbHBIMHU
NECATUYHBIX Ipo0ei. [duciaamMu U ACCITUYHBIMU TPOOSIMHU, OOBSICHATH UX.
PemieHne TEKCTOBBIX 3a7ad, BhIMOJIHATH apudMeTHYecKue IESHCTBUS C ICCATUYHBIMA APOOSIMU; BHINOJIHSITH NPUKHAKY U
CoAEpKAIINX JIpoOH. [OLEHKY Pe3yJIbTaTa BIYUCICHUI.
OcHoBHbl€ 337aun Ha ipobu  [IpumeHATH cBoiicTBAa apudMeTHYECKUX AEHCTBUM Ul pallMOHAIN3AlMH BBIYNCICHUH.
I[IpuMeHSITH NPABUJIO OKPYIJIEHUSI JECITUYHBIX APOOCH.
IIpoBoaANTL McCCIEIOBAHUSL CBOWCTB JECATHUYHBIX JIpoOeil, omupasch Ha YHUCIOBBIE
HKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO0 KOMITBIOTEPA), BHIIBUTATH THIOTE3bI U TIPUBOAUTH
X 000CHOBaHMUSI.
Pacno3HaBaTh WMCTUHHBIC M JIOKHBIE BBICKA3bIBaHUS O APOOSX, MPUBOAUTH NMPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS 1 OTPHUIIAHUS BBHICKa3bIBAHUH.
Harasgnas MHOTOrpaHHHKHU. Pacno3HaBath Ha uYepTekax, PHCYHKAX, B OKPYXKAKIIeM MHpPe MPsSIMOYTOIbHBIN
reometTpus. Tena [M300paxkenue napajuienenunen, Ky0, MHOTOTPAaHHUKH, ONHMCHIBATH, MCHOJb3ysl TEPMHHOJIOTHIO,
u Gpurypsl B MHOT'OTrpaHHUKOB. Mojenu OLIEHUBATH JINHEWHBIE Pa3MEPBI.
NMPOCTPAHCTBE [MPOCTPAHCTBEHHBIX TEJI. I[IpuBoANTL NpHUMEPBI OOBEKTOB PEATHHOIO MHpa, HUMEIMUX (OpMYy MHOTOTPaAHHUKA,
(99) [IpsiMOYTONBHBIIHA MPSIMOYTOJILHOTO TapasuIeienureia, Kyoa.

napajuienenumnesn, Kyo.
Pa3BEépTku Kyba u
napajiesienunesa.
[IpakTyeckas pabora
«Pa3BépTKa KyOa».
O0BEM KyOa,
PSIMOYTOJIBLHOTO

MN300paxkarh Ky0 Ha KieTyaTol Oymare (IIpy HATMYUU BO3MOXKHOCTH).
HccaenoBath cBolicTBa Ky0a, NPSIMOYTOJbHOTO Mapajjiesienuiea, MHOTOTPaHHUKOB,
MCIIOJIB3YSI MOJICIIH.

Pacno3naBaTh U H300paxaTh pa3BEPTKU KyOa u mapauienenunena. MoaeaupoBaTh KyO u
napajiesnenumnes u3 OymMart 1 mpournx MaTepuasoB, 00bACHATH CMOCO0 MOJACTUPOBaHUS (TIPU
HaJIMYUHA BO3MOXKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATH IJIOMAAb MTOBEPXHOCTH; 00BbEM Ky0Oa, MPSIMOYTOIBLHOTO
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00001IeHNe
(10 )

[MOHATUH U METOJNOB Kypca 5
Kj1acca, 0000IIeHHe 3HaHUH

napaiesienunea napajiesienunesa; MccaeI0BaTh 3aBHCUMOCTHL 00BbEMa Kyba OT MiIMHBI ero pedpa,
BbI/IBUTaTh U 000CHOBBIBATH I'MIIOTE3Y.
IMoBTOopenue u  |[loBTOpeHME OCHOBHBIX |BBIYMCJIATH 3HAUYCHHS BHIPAKCHUHN, COIEPIKAIINX HATYypAJIbHBIC YHCIa, OOBIKHOBEHHBIE U

NECSITHUHBIC IPOOH, BBITIOTHATH MPeoOpa30BaHMs YUCEIL.

BrioupaTh cnocod cpaBHEHUS YKCEll, BEHIYUCICHUN, MPUMEHSATH CBOMCTBA aprU(PMETHUCCKUX
NEUCTBUM JIJIs1 palliOHAIM3alliH BRIYUCIICHUH.

OcymecTBIASITH CAMOKOHTPOJIb BBIIIOJHACMBIX JIEUCTBUIA U CAMOIIPOBEPKY pPE3yJIbTaTa
BBIUMCIICHUH.

PemaTh 3agaum U3 peayibHON KU3HU, IPUMEHATh MaTeMATHYeCKUe 3HAHUS Ul pEIICHUS
3a/1a4 U3 JIPYTruX yu4eOHBIX MPEAMETOB.

PemaTh 3a1a4un pa3HbIMHU CIOCO0aAMH, CPABHUBATH CHOCO0OBI PEIICHUS 33/1a4, BLIOUPATh
panuoHAJbHBIN C1IOCO0

5 KJIACC (ne menee 170 u)

Ha3Banmue

pasaesa (TeMbl)

Kypca OcHoBHOe coaep:kaHue OcHOBHBIE BU/IbI JIEATEJIbHOCTH 00y4ar0IMXcs

(koH4ecTBO

4acoB)

HarypanabHbie Apudmernueckue AecTBus ¢ |BbInoaHATh apudMeruyeckue AeiicTBUS C MHOTO3HAYHBIMU HATypalTbHBIMU YHCIIAMH,
qucJja MHOTO3HAYHBIMHU HaAXO0JUTh 3HAQUYUCHUA YNCIIOBBIX BBIpﬂ)KeHI/Iﬁ CcO CKO6KaMI/I 158 663 CKO6OK; BbBIYUCIATH
(30 9) HaTypaJIbHBIMU YHCIIAMHU. 3HAYEHUs BBIPAXKEHUH, COJIEpKAILIUX CTEIEHHU.

UucnoBbie BbIpaKeHUA,
[MOPSIOK ICVCTBUM,
HCITOJIb30BaHNE CKOOOK.

OxpyrieHne HaTypaJIbHbIX

BbINOJIHATH, NPUKHUAKY M OLEHKY 3HAYEHUW YHCIIOBBIX BBIPAKCHUN, NPUMEHATH NMPUEMBI
NMPOBEPKH PE3yJIbTATaA.
Hcnonb30BaTh NPU BHIYUCIEHUSIX IEPEMECTUTEIHLHOE U COYETATEILHOE CBOICTBA CIIOKEHUS

1 YMHOKCHHS, PACIIPCACIUTCIIBHOC CBOMCTBO YMHOXKCHUSI OTHOCUTCIILHO CJIOKCHUA, CBOMCTBaA
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Ha3Banmue
paszaesia (TeMbl)

OcHOBHOe coepkaHue

OcHOBHBIE BBl J1€ATEJIBHOCTH 00Yy4YaromuXxcs

Kypca
(kosMUecTBO
4acoB)
qrcel. apu(METHIECKUX ACUCTBUI.
Jlenutenu u KpaTHble uncia;, |MccjieqoBaTh YUCIOBbIE 3aKOHOMEPHOCTH, IPOBOUTH YHUCIOBBIE SKCIIEPUMEHTHI, BbIIBUTATh
HAaUOOIBIINN OOITMIICTUTENh | 000CHOBBIBATH THIIOTE3bI.
1 HaMEeHbIleeoo11ee @opMyJIMPOBATh ONpeAeeHHusl EIUTEIs U KPAaTHOrO, HAUOOJBIIEro OOIIEro JIeauTens H
KpaTHOE. HauMEHBIIET0 OOIIEr0 KPaTHOTO, MPOCTOrO U COCTABHOTO YHCEN; UCIIOJIb30BATh 3TH MOHSATHUS
Pa3nosxenue uucna Ha [pU PEIICHUU 3a/1a4.
[IPOCTHIE MHOKUTEIIH. IIpuMeHSITH AJIrOPUTMbI BBIYHCICHUS HAUOOJBIIET0 OOILIEro ACTUTENS U HAaWMEHBIIETo
JlenuMocTbh CyMMBI U 00111ero KpaTHOTO JBYX YUCEJN, aJITOPUTM PA3JI0KEHHUS YUCIIa HA TPOCTHIE MHOKUTEIIH.
npousBeaeHus. Jlenenue ¢ HccnenoBathb yciaoBusl 1eTUMOCTH Ha 4 1 6.
OCTATKOM. UccaenoBatb, 00cyk1aThb, (POPMYJITUPOBATH U 000CHOBBLIBATH BBIBOJ O YETHOCTH CYMMBI,
Perienre TeKCTOBBIX 3a7a4 [POU3BEICHHUS: IBYX YETHBIX UHCEJI, IByX HEUETHBIX UMCIIE, YETHOTO U HEYETHOIO YUCE.
HccaenoBarhb CBOMCTBA JIEIMMOCTH CYMMBI M IPOU3BEICHUS YUCETL.
IIpuBOAMTH MPUMeEPHI YHCEII C 33JaHHBIMU CBOMCTBAMU, PACIIO3HABATH BePHbIE H HEBEPHbIE
YTBEPKJIECHUSI O CBOMCTBaxX 4YHCEN, ONPOBEPraTh HEBEPHBIE YTBEPKIAEHUS C IOMOIIbIO
KOHTPIPUMEPOB.
KoHcTpyupoBaTh MaTeMaTH4eCKHe NMPEIJI0KEHUS C TIOMOLIBIO CBA30K «H», KUIN», «ECIIH. . .,
TO...».
PemiaTh TEKCTOBBIE 33724, BKIIOYAIOIINE MOHATHS JEIUMOCTH, apu(pMETHUYECKUM CIIOCOOOM,
MCII0JIb30BaTh EpPe0Op BCEX BOZMOKHBIX BAPUAHTOB.
Moae1upoBaTh X0/ PEIICHUS 3a]]a41 C TIOMOIIBI0 PUCYHKA, CXEMBbI, TAOJIHIIBI.
IlpuBoauTH, pa3dupaTbh, OUEHUBATH PA3JIUYHBIC PEIICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3amad. Kpurnuecku ouneHMBATH MMOJTYUYEHHBIN pe3yibTaT, HAXOAUTh OIMUOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, TPOBEPsIsi OTBET Ha COOTBETCTBUE YCIOBUIO
Harasignas [lepnenukynspHbie IpsiMble.  [Pacmo3HaBaTh Ha YepTekKaxX, pUCYHKAX CIIy9ar B3aUMHOTO PACIIOJIOKEHUS ABYX MPSMBIX.
reoMeTpus. [lapannensHble psSMBbIE. N300paxaTb ¢ MOMONIbI0 YEPTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOW M KIIETYATOU
IIpsimbie PaccTosiHre Mex 1y ABYMs OyMare JBe TNepeceKarolIuecs MpsMble, JBE MapauleIbHBIE MPSMbIE, CTPOUTH MPSIMYIO,
HA TOUYKAMU, OT TOYKHU JI0 MepIeHIUKYISPHYIO TaHHOM.
IJIOCKOCTH [PsIMOMH, IJIMHA ITyTH Ha I[IpuBOAMTH MPUMeEPBI NAPALIEIBHOCTH U NEPIEHANKYIISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
(7 9) KBaJI[paTHOW CETKE. Pacno3naBatb B MHOTOYTOJIbHUKAX MEPIEHANKYISIPHBIE U MTapajuiebHbIE CTOPOHBI.

[Ipumep npsiMbIX

M300paxkaTh MHOTOYTOJIBHUKH C TAPAJUIETbHBIMHU, EPIEHANKYIISIPHBIMU CTOPOHAMH.
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Ha3Banmue
paszaesia (TeMbl)

OcHOBHBIE BBl J1€ATEJIBHOCTH 00Yy4YaromuXxcs

Kypca OcHOBHOe coepkaHue
(kosMUecTBO
4acoB)
[IPOCTPAHCTBE HaxoauTh paccTosiHUE MEXIY ABYMS TOYKAMHU, OT TOYKHU 0 MPSMOIl, JUIMHY MyTH Ha
KBaJIPATHOW CETKE, B TOM YHCJIC HCIIOJIb3Ys U(POBBIE PECYPCHI
Apodu (32 1) OOBIKHOBEHHAS IPOOB, CpaBHUBATH U YIIOPAJA0YMBATH JPOOH, BHIOMPATH CIOCO0 CpaBHEHUS IPOOEH.

OCHOBHO€E CBOMCTBO JIpo0H,
COKpalleHue 1pooeit.
CpaBHeHUE M yHOpsJOYMBAHUE]
poOei.

JlecsiTuunbie Tpodu U
METpUYECcKasi ccTeMa Mep.
Apudmernueckue n1eicTBUS C
OOBIKHOBEHHBIMH U
NECSITUYHBIMU IPOOSIMHU.
OtHowenue. [lenenue B
JTaHHOM OTHOILIEHUH.
MaciTtal, nponopius.
[loHsATHE ITpOLIEHTA.
Boruncienue nporenTa ot
BEJTMYMHBI U BETMYUHBI 110 €€
[IPOLIEHTY.

Perrenne TEKCTOBBIX 3a7ad,
CoZIep KalIUX APOOH U
[TPOLIEHTHI.

[TpakTuyeckas padora
«OTHOIIIEHNE JITUHEI
OKPYHOCTH K €€ THaMeTpy»

IIpeacTaBasATh JecATUYHBIE APOOH B BHJIE OOBIKHOBEHHBIX NpOOEH U OOBIKHOBEHHBIE B BU/IC
NIECATUYHBIX, MCII0Jb30BATh 3KBHBAJEHTHbIC NpPeJCTABJICHHUSl JPOOHBIX YHCEN NPH HUX
CPaBHEHUU, IIPU BBIYNCIICHUSAX.

Hcnoab30BaTh ecATHUHBIE TpoOU MPpH NpeoOpa30oBaHUU BEIMUYUH B METPUUYECKOH CUCTEME
Mep.

BbinoaHATH apupMeTHUYeCKHE 1eHCTBHA ¢ OOBIKHOBEHHBIMH U IECATUYHBIMU JIPOOSIMH.
BoruncasaTs 3HauE€HUS BBIPAXKEHUM, COIEpPKALUX OObIKHOBEHHBIE U JECSITUUHBIE JPOOH,
BBINOJIHATE Ipeo0pa3oBaHus 1poOeli, BBIOMPATh c10C00, NPUMEHATh CBOMCTBA
apuMeTHyecKuX IeHCTBUMN AJIs pallMOHAIN3AlUY BBIUNCICHHH.

CocTaBJAAITh OTHOLIEHUS U IPONOPLUHU, HAXOAUTH OTHOUIECHUE BEIWYUH, JEJIUTh BEIUUYNHYB
aHHOM OTHOHEHUU. HaxoauTh IKCIIepUMEHTAJIBHBIM NMYTEM OTHOLLIEHUE JUITHHBI
OKPY’KHOCTH K €€ JuaMeTpy.

HNuTepnpernpoBath MaciiTad Kak OTHOIIEHHWE BETUYMH, HAXOAUTh MacIITad IIaHa, KapThl
U BBIYMCIISITh PACCTOSHUS, UCIIONB3Ys MACIITa0.

OOBSICHATB, UTO TaKOE MPOLEHT, YHOTPEOISATh OOOPOTHI PEYU CO CIOBOM «IIPOILIEHT.
Beipaxkath mporeHTh B Apo0sSX W ApoOM B TPOIEHTAX, OTHOIICHHWE IBYX BEIWYUH B
IIPOLIEHTAX.

BbruncasTh NPOIEHT OT YUCIIa U YUCIIO MO ero NporeHTy. OKpyriasth ApoOU U IPOLEHTHI,
HAXOJUTh MPUOTMKSHUS YHCETT.

PemaTh 3agaum Ha 4acTH, MPOIEHTHI, MPOMOPIIMU, HA HAXOXKJICHHUE APOOH (MpOIeHTa) OT
BEJIMYMHBI U BEJIMYUHBI TI0 €€ IpoOu (TpoIeHTy), ApoOu (MpolleHTa), KOTOPBI COCTaBIsET
OJIHA BEJINYMHA OT JIPYTOMH.

IIpuBoauTh, pa3déupaTb, OUEHUBATH PA3JIUYHBIE PEUICHUS, 3AMUCH PEIIEHUN TEKCTOBBIX
3azay.

N3BaexaTh HHPOPMANMIO U3 TAOIHUI] U JUATPAMM, HHTEPIIPETHPOBATH TAOIUYHBIC JTaHHBIE,

OnpeacCIIsAThb HauOoJIbIIee M HANMEHbIIIEE U3 MPCACTABJIICHHBIX TaHHBIX
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Ha3Banmue
paszaesia (TeMbl)

Kypca OcHOBHOe coepkaHue OcHOBHBIE BBl J1€ATEJIBHOCTH 00Yy4YaromuXxcs

(kosMUecTBO

4acoB)

reoMeTpusi. OceBasi CHMMETpHSI. Pacno3naBath Ha YepTexax U M300paXEHUAX, H300paKaTh OT PYKH, CTPOUTH C MTOMOIIBIO
Harasanas LleHTpanbHas CHMMETPHSI. Pacno3HaBaTh Ha yepTekax U U300pAKCHUSIX, H300PaKATh OT PYKH, CTPOUTH C MOMOIIBIO
reoMeTpusi [TocTpoeHHe CUMMETPUYHBIX  [MHCTPYMEHTOB (GUTYpy (OTPE30K, JIOMaHYIO, TPEYTOJbHHUK, MPAMOYIOJbHHUK, OKPYKHOCTH),
CummeTpust ¢buryp. [Ipaktuyeckas pabora |[CUMMETPUYHYIO JAHHONH OTHOCUTEIBHO MPSIMOM, TOUKH (TIPH HATMYUUA BO3MOKHOCTH).

(6 v) «OceBasi CHMMETPHS». Haxoauth nmpumepbl CUMMETPUHM B OKpYy»KaromieM mupe. MoaeaupoBatb u3 Oymaru aBe

CuMMeTpHst B IPOCTPAHCTBE

CUMMCTPUYHBIC OTHOCUTCIIBHO Hp?[MOfI; KOHCTPYHUpPOBaTh TI'COMCTPUUCCKHUC

urypsr,
KOH(UTYpaIiH, HCIOIb3ysl CBOWCTBO CHMMETPHUH, B TOM YHCIIE C IOMOIIBIO IH(PPOBBIX
pecypcoB (IIpU HAJITMYUK BO3MOKHOCTH).
HccnenoBarb CBONCTBA H3YYEHHBIX (UTYD,
PKCIIEPUMEHT, HaOI0IeHIE, MOIETUPOBAaHHE.

O00CcHOBBIBATb, ONPOBEPraTh C MOMOILBIO KOHTPIPHUMEPOB YTBEPKACHHUS O CUMMETPUU
¢uryp

CBA3aHHBIC C CI/IMMeTpI/Ieﬁ, HCIIOJIb3YA

Bripakenus ¢

[IpumeneHne OyKB /17151 3aIIUCU

Hcnonb3oBaTh OYKBBI JU1s1 0003HAUEHUS YHCE, TPU 3aIIMCH MATEMaTUUYECKUX YTBEPKIACHUH,

OyKBamMu MaTEeMaTUYECKUXBBIPAXKEHUN U |COCTaBIATh OYKBEHHbIE BBIPAKEHUS MO YCIOBUIO 3a/1a4H.
(6 4) [TPEIIOKEHU . HccnenoBath HECTIOKHBIE YHCIIOBbIE 3aKOHOMEPHOCTH, UCIIOJIB30BaTh OYKBHI JUIsl UX 3aIIUCH.
byKBEHHBIE BBIPAKEHUS U BbIuncasiTh 4uCI0BOE 3HaU€HUE OYKBEHHOT'O BBIPAKEHUS MPH 33JaHHBIX 3HAUECHHUSIX OYKB.
YUCJIOBBIE TI0JICTAHOBKH. 3anuceiBaTh (OpMYJIBI: IIEpUMETpa U IUIOLAAM MNPSMOYTOJbHUKA, KBajapaTa; JJIMHB
byKBEHHBIE paBEHCTBA, OKPY)KHOCTH, TUIOIIAAM KPYTa; BBINOJIHATH BbIYHCIEHMA 10 3TUM (popmynam. CocTaBiasiTh,
HAaXO0KJICHUE HEU3BECTHOTO (popmyJibl, BbIpaKarOIIME 3aBUCUMOCTH MEXKIY BEIUYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE;
KOMIIOHEHTa. DOpMYIIBL. [[eHa, KOJMYECTBO, CTOMMOCTb; INPOU3BOIAUTEIBHOCTb, BpeMs, OOBEM pabOTHI; BBHIMOIHATH
BBIYHCIICHUS 110 ATUM (popMyram.
HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(pMETHUECKOT0 AeHCTBUS
Harnaanas YeThIpEXYToabHUK, TpuMepbl  (300pazkaTh HAa HEJIMHOBAHHOW W KJIETYaTOM OyMare C HCIOJIb30BAaHUEM UYEPTEKHBIX
reoMeTrpus. 4ETBIPEXYTOJIbHUKOB. WHCTPYMEHTOB  YETBIPDEXYIOJBHUKM C 3aJaHHBIMU CBOWCTBAMM: C IapajUICIbHBIMU,
Durypsl [IpstMOyTONBHUK, KBaJpaT: NEepIEeHINKYIAPHBIMU, PABHBIMU CTOPOHAMM, NPSMBIMU YIJaMH U JIp., PaBHOOEIPEHHBIH
Ha CBOMCTBA CTOPOH, YIJIOB, TpeyroiapHuk. Ilpeaarars u 00cykaaTh C0CO0bI, AJITOPUTMBI IIOCTPOCHHUSL.
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Ha3Banmue
paszaesia (TeMbl)

OcHOBHOe coepkaHue

OcHOBHBIE BBl J1€ATEJIBHOCTH 00Yy4YaromuXxcs

Kypca
(kosMUecTBO
4acoB)
IJIOCKOCTH MaroHaJIeH. HccaenoBarb, UCHONb3Yysd HKCIEPUMEHT, HAOJIOJEHHE, MOJAEIMPOBAHUE, CBOMCTBA
(14 9) 3mepenue yriios. Bust PSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh HA TPEYTOJIbHUKH.
TPEYrOJIbHUKOB. OOocHOBBIBATb, ONpPOBEpPrarb C IOMOIIBIO  KOHTPIPUMEPOB  YTBEPKICHHUS O
[IepuMeTp MHOIOYTOJIBHUKA.  [IPSIMOYT'OJIBHUKE, KBAapaTe, PACIIO3HABATH BEPHBIC U HEBEPHBIC YTBEPIKICHUS.
[Tnomans purypsl. Dopmysnsl |M3MepATh U CTPOMTH C TIOMOIIBIO TPAHCIIOPTHPA YIJIbI, B TOM YHCJI€ B MHOTOYTOJBHHKE,
[epuMeTpa ¥ IUIOIIAIH CPaBHMBAThL YIJIbl, PAaClNO3HABATb OCTpbIe, INpPSAMBIC, TyINble, pPa3BEPHYTHIC YIVIBL.
[IPSMOYTOJIbHUKA. PacnosHaBatb, u300paxkaTh  OCTPOYIOJbHBIH,  NPSMOYTOJBHBIM,  TYHNOYIOJbHBIMH,
[TpuOmmxEHHOE U3MEPEHNE paBHOOEPEHHBIN, pABHOCTOPOHHUI TPEYTOJbHUKH.
riomaau Guryp. BbIuucasTh INepUMETp MHOTOYIOJbHMKA, IUJIONIAJb MHOIOYTOJIbHUKA pa30ueHueM Ha
[IpakTuyeckas pabora NPSMOYTOJIbHUKH, HA paBHbIE (DUIYPbI, UCIOJIb30BaThb METPUUYECKHE EJUHMIIBI M3MEpPEHMS
«Imomans kpyra» JUTMHBI U TIJIOLIAIH.
Hcnoab3oBaTh NpUOJIMKEHHOE HM3MepeHMe JUIMH M IUIOIIAJed Ha kierdyartol Oymare,
NpUOIMKEHHOE U3MEPEHUE ITTUHBI OKPYKHOCTH, IJIOMIAAN Kpyra
IHonoxurenbusl |Llensie yncina. Monyns uncna, ([IpuBoaAMTH NPUMepPbI HCIIOIB30BAHNS B PEAJILHOM KU3HU IOJIOKHUTEIBHBIX U OTPULATEIBHBIX
en reoMeTpUYECKast YHCEIL.
OTpHUATeNbHbIE (MHTEPIPETALUs MOLYJIS. M300paxkaTh Lieble YMCIIA, T0JI0KUTEIbHBIE U OTPULIATEIbHBIE YMCIIA TOYKAMU HA YUCIIOBOU
qncIa U1 CII0BBIE IPOMEKYTKHU. [IPSAIMOH, MCIOJIB30BATh YUCIIOBYIO IIPSMYIO JUUISl CPABHEHUS YUCEIL.
(40 v) [TonoxurenbHbIEC U IIpuMeHATH NpaBUJIa CPAaBHEHNUS, YIIOPAA0YUBATH LIEJIbIE YNCIIA; HAXOAUTH MOIYJIb YHCIIA.

OTpHUILIATENIbHBIE YHCIIA.
CpaBHEHHE MOJIOKUTEIBHBIX U
OTPHUIIATEILHBIX YUCET.
ApudmeTnueckre IeiCTBUS C
MOJIOKUTEITLHBIMHU 1
OTPULIATENILHBIMU YU CIIAMH.
Perrienre TeKCTOBBIX 3a1a4

DopMyJIMPOBATHL NPABUJIA BBIYKCIICHUS C IIOJIOKUTEIBHBIMU U OTPULATEIIbHBIMYA YUCIAMU,
HAXOAMTh 3HAYEHMS YHCIOBBIX BBIPAXKEHUW, COJAEPXKAIIMUX JEHUCTBUS C MMOJOKUTEIbHBIMUN
OTPULIATEIIHBIMU YU CIIAMH.

I[IpumeHsTH CBOMiCTBA CIIOKEHUS U YMHOKEHHUS [Tl TPe0O0pa30BaHUs CyMM U IPOU3BEICHUI
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Ha3Banmue
paszaesia (TeMbl)

OcHOBHOe coepkaHue

OcHOBHBIE BBl J1€ATEJIBHOCTH 00Yy4YaromuXxcs

MHOT'OTPaHHUKOB, IIWIMHPA U
KOHYyCa.

[IpakTuueckas pabora
«Co3manue Moaenen
MPOCTPAHCTBEHHBIX QUTYP.
[Nousatue 00BEMA; €IUHUIILI

n3MmepeHust oobéma. O0BEM

Kypca
(kosMUecTBO
4acoB)
IIpencrasiaenne |[IpsmoyroisbHas cucrema OO0BSICHATL W WMLIIOCTPHPOBATH MOHSITHE IIPSIMOYTOJIBHOM CHCTEMBl KOOpAMHAT Ha
TaHHBIX KOOPJIMHAT HA MJIOCKOCTH. [JIOCKOCTH, MCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOMTH HA KOOPJAMHATHOM INIOCKOCTH TOYKH U
(6 9) Koopaunarsl Touku Ha burypsl 1o 3aJJaHHBIM KOOPJMHATAM, HAXOAUTH KOOPIUHATHI TOYEK.

IUIOCKOCTH, a0cIicea u UurtaTh cToNI0UaThle M KPYroBbIE JUArpamMMmbl; HHTEPIPETHPOBATH TaHHbIC; CTPOUTH

OpJIMHAaTa. CTONOYAThIC AUATPAMMBI.

CronbuaTbie U KPYroBbIe Hcnob30BaTh HHGOPMANMIO, TIPEICTABICHHYIO B TA0NIUIAX, HA AUAarpaMMax Uil PEHICHHUs

JIMarpaMMBl. TEKCTOBBIX 3aJa4 U 3a7a4 U3 peajIbHOMN )KU3HU

[TpakTrueckaspadota

«ITocTpoenue nuarpamm».

Pemenue TekcToBbIX 3a7a4,

COZIepKAIIUX JaHHBIC,

IpeJCTaBIeHHbIE B Ta0OIMIax

Y Ha Axarpammax
Harasanas [IpsiMOyTONBHBIN Pacno3sHaBarb Ha yepTekax, pUCYHKax, OMMCHIBATh MUPaMUJy, MPU3MY, HWJIHMHADP, KOHYC,
reomeTrpus. napajuiesienunes, Kyo,npusma, |map, u300pazkaThb UX OT pyKH, MOAEJIUPOBATH U3 OyMaru, IjIacTUINHA, IPOBOJIOKH U Ap. (IIpH
durypsl B nupaMuia, KOHyC, HAIUHAP, HaJIMYUH BO3MOXKHOCTH).
MPOCTPAHC map u cepa. M3o0paxenue [IpuBoANTHL NPUMePBI 0OHEKTOB OKPYIKAIOIIEr0 MUpa, UMEIOIIUX (POPMBI HA3BAaHHBIX Tell.
TBE [IPOCTPAHCTBEHHBIX (UTYP. Hcnosb30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHHE, BBICOTA, PaIuyC H
(CRY) [IpuMepsl pa3BEPTOK aMeTp, pa3sBEPTKA.

M3y4aTh, UCIIOIB3Ys HKCIIEPUMEHT, HAOIIOJICHNE, U3MEPEHUE, MOJICIIMPOBAHKE, B TOM YUCIIE
KOMITbIOTEPHOE, U ONMCHIBATH CBOMCTBA HA3BaHHBIX TEJl, BLISIBJIATH CXOJCTBA U Pa3IHYUSL:
MeX1y MUPaMUAON U MPU3MOM; MEXTYy LUIMHIPOM, KOHYCOM U IIapOM.

PacnozHaBaTh pa3BEPTKHU Mapayienenumnesa, Kyoa, Ipu3Mbl, MUPaMHUIbl, KOHYca, [UJINHAPA;
KOHCTPYHPOBATh JIaHHbIE TeJIa U3 pa3BEPTOK, CO3aBATh UX MOJIEIH.

Co3aaBaTh MO/JeJIH IPOCTPAHCTBEHHBIX (GUTyp (13 Oymaru, MpoOBOJIOKH, ITACTUIIMHA H JP.)

M3MmepsiTh HAa MOAEJIAX: [UIMHBI pEOEp MHOTOTPAaHHUKOB, THAMETp LIapa.
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Ha3panmue

paszaesia (TeMbl)

Kypca OcHOBHOe coepkaHue OcHOBHBIE BBl J1€ATEJIBHOCTH 00Yy4YaromuXxcs

(kosMUecTBO

4acoB)

[IPSIMOYTOJIBHOTO BoiBoauTs hopMy.1y 00bEMa NPAMOYTOJILHOTO apajiesenune/a.

napajuiesienumnena, kyoa, Boruucasite no popmysaam: o0bEM IPSIMOYTOIBHOTO Napajliesienunea, Kyoa; uCIoiIb30BaTh

dbopMmyIbl 00bEMa CIMHUIIBI M3MEpeHUsT O00bEMa; BBIYHCJIAATH OOBEMBI TEJN, COCTABJICHHBIX U3 KyOOB,
rapajuleJIenUIe/I0B; pelaTh 3224 C pealbHbIMU JaHHBIMU

IloBTOpEHHE, [loBTOpEHNE OCHOBHBIX BBIYHCIATE 3HAYECHUS BBIPDAXKECHMM, COACPKALIUX HATYypPAJIbHBIE, LIEIbIE, IIOJIOKUTEIbHBIE U

00o01menue, MOHATUI W METOJIOB KypCOB S |0TpHIIaTENIbHBIC YMCIIA, OOBIKHOBEHHBIC M JECATUYHBIC IPOOH, BBIOIHITH MPeoOpa3oBaHUs

cucTeMAaTH3alM |U 6 Kj1accoB, 00001eHne U 4KCEJl U BBIPA)KCHUH.

1 CUCTEMAaTH3alMsl 3HAaHUU Bei0upaTs cnmoco0d cpaBHEHHMS 4YMCEN, BBIYMCIICHUH,

(20 v) MPUMEHSATh CBOMiCTBA apu(pMETUUYECKUX JASHCTBUM U1 pallMOHAIN3ALMU BEIYMCIICHUH.
Pemath 3a1a4M U3 peajabHON XU3HU, NIPHUMEHATH MaTeMaTHYeCKHe 3HAHMS Ul PELICHUs
3ajad U3 JPYyrux IpeaIMeToB.

Pemath 3a1a4u pa3HbIMHU c1Oc00aMH, CPABHUBATH, BLIOUPATDH CIIOCOOBI PELICHUS 33/1a4H.
OcylecTBIATL CAMOKOHTPOJIb BBINOJIHSIEMBIX JIEHCTBUH M CaMONPOBEPKY pe3yJsibTaTa
BBIYMCIICHUI

IIpu pa3paborke pabGouell mporpaMMbl B TEMAaTHYECKOM IUIAaHUpOBaHMU [uig oOydatrounmxcsi ¢ PAC nomkHbBI OBITH y4TE€HBI BO3MOKHOCTH
HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BATENBHBIX PECYPCOB, SBIAIOLUIMXCS Yy4eOHO-METOAMUYECKUMH MaTepualaMu (MyJIbTHUMEIUHHbIE
IIPOrpaMMbl, JIEKTPOHHbIE YUYEOHMKHM M 33JauHUKH, HJIEKTPOHHBbIE OMOIMOTEKH, BUPTYyaJbHbIC J1a0OpaTOpuU, UIPOBBIE MPOrpaMMBbI, KOJIIEKIHH

1M (poBBIX 00pa30BaTENbHBIX PECYPCOB), IPEJICTABICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUJIE U pealU3yOIUMHU TuaakTudeckue Bo3moxkHoct KT,

Co/IepyKaHNue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa30BaHUH.
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®OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA»

7—10 KJIACCBI

Henan nzyuyeHusi yaeOHOro Kypca

Anre0Opa sBisieTCS OJIHUM U3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0OecrieunBaeT M3yuyeHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTapHOTO LUKIIOB, €€ OCBOCHHE HEOOXOIUMO /IS POIOJKEHHSI 00pa30BaHMUs
U B MMOBCEIHEBHOM XM3HU. Pa3zBuTHe y 00yUyaromuxcs HayYHbIX MPEACTABICHUN O
MPOUCXOXKJCHUN M CYIIHOCTH allire0pandyeckux aOCTpakiui, crocode OTpa)KeHUs
-MaTeMaTUYeCKOM HAayKOH SIBJIEHMH M MPOLECCOB B MPUPOJE U OOILECTBE, POJIU
MaTEMaTHYECKOTO MOJCIUPOBAaHUS B HAYYHOM TIO3HAHMM U B IPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS U KAUYECTB MBIILICHUS,
HEOOXOMUMBIX JJIsi aJamnTalii B COBPEMEHHOM IudpoBom obrmiecTBe. M3yuenue
anreOpbl €CTECTBEHHBIM 00pa3oM 0OecneurBaeT pa3BUTUE YMEHHUS HaOJIOAaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dbopmynupoBatbyTBepkAcHUSA. OCBOCHHUE Kypca alre0pbl 00ecrieYMBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUST OOYyYarolUXCs: OHU HCHOJIb3YIOT JEAyKTHUBHBIE U
MHAYKTUBHBIE pac-CyKJIeHus, 0000IIeHne 1 KOHKpeTH3aInio, abcTparnpoBanue
anajoruto. OOyueHwe  anreOpe  MpeanojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM  I€ATEIbHOCTH OOYYaIOIIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHre 3a7a4 €CTECTBEHHBIM 00pa3oM SIBJISICTCS pealin3aiueid AesiTeIbHOCTHOTO
MPUHITUTIA O0YYCHHSI.

B cTtpykType mporpammbl y4eOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJIBI
OCHOBHO€ MECTO 3aHMMAIOT COJIEepKaTeIIbHO-METOANYECKUe JHuM: «Yucna u
BBIYHUCIICHUSY; «ANTreOpandecKue BBIPAKCHUSN»;, «YPaBHEHUS W HEPABEHCTBAY;
«Dynkuuny. Kaxaas u3 3Tux cogepKareabHO-METOJUYECKUX JIMHUN pa3BUBACTCS
Ha MPOTHKEHUH TPEX JIET U3YUECHUS Kypca, €CTECTBEHHBIM 00pa30M MeperieTasch

u BBaHMOI[eﬁCTBYﬂ C APYyIrMMH Cro JIMHHAMMU. B X04€ M3YUYCHHUA KypcCa
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00yYarMMMCsl MPUXOAUTCS JIOTUYECKU PACCYKJaTh, HCIOJIB30BATh TEOPETUKO-
MHOKECTBEHHBIN S3bIK. B CBSI3M C 3THM 11€71€CO00pa3HO BKIIOUYUTH B MIPOTPaAMMY
HEKOTOPBIE OCHOBBI JIOTMKH, [POHU3BIBAIOIINE BCE OCHOBHBIC pa3JEibl
MaTeMaTHYeCKOro o0pa3oBaHUs M CIOCOOCTBYIOIINE OBIAJACHUI0 00YYarOIIMMHUCS
OCHOB YHHMBEPCAJIBHOIO MaTEMaTHYECKOTO fA3bIKa. TakuMm o00pa3oM, MOXKHO
yTBEpPKJaTh, YTO COAEPXKATEIBHOM U CTPYKTYpPHOM OCOOCHHOCTBIO Kypca
«Anredpa» SBISETCSA €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucna W BBIUHUCICHUS» CIYKUT OCHOBOW JJIA
JaTbHEUIIer0 U3y4eHUs MAaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarOIIMXCS
JIOTUYECKOTO MBIILICHUS, JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHITHUS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C palliOHaIbHBIMU
U UppalMOHATBHBIMM  4HcClaMd, (OPMHPOBAHUEM  MPEJCTABICHUN O
JNEUCTBUTEILHOM YHUCJIE. 3aBEPLICHUE OCBOEHUS YMCJIOBOM JIMHUUA OTHECEHO K
cTapiiemMy 3BeHY 00111ero oOpa3oBaHusl.

Conepxanue JBYyX aire0OpandecKux JUHUN — « AITeOpandeCKUeBhIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO yOOYHAOIIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAMMOTO Jii pelIeHUs 3a7ad MaTEeMaTHKH,
CMEXXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOM 1IKOJIE
y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIpaXeHHU. Anredpa
JEMOHCTPUPYET 3HAUYCHHWE MaTeMaTUKM KaK  si3bIka JUISI  TTOCTPOCHMS
MAaTEMATUYECKUX MOJICIIEN, OMUCAHUs MPOLIECCOB M SIBJIEHUM pealbHOrO mupa. B
3a/1auu 00yUueHUs anredpe BXOAT TaKKe TallbHEHIIee Pa3BUTHE aITOPUTMHUIECKOTO
MBIIUICHUSI, HEOOXOIUMOT0, B YaCTHOCTH, JJIs OCBOCHHS Kypca MH(DOPMATUKHU, U
OBJIAJICHUE HABBIKAMH JICTyKTUBHBIX paccyxacHui. [[peodbpasoBanre CHMBOJIBHBIX
¢bopM BHOCHUT CBOM crieli(pUUEeCKUBKIIa B pa3BUTHE BOOOPAKEHHUSI, CTOCOOHOCTEH
K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne  (pyHKIMOHANBHO-TpahUUECKOW JIMHUM  HAIEJIeHO  Ha
noJtyuyeHrue oO0y4yaroIMMuUcs 3HaHUN 0 QYHKIUAX KaK BAXKHEHIIIEH MaTeMaTUYeCKOM
MOJIENN JJIsI ONUCAHUSI M UCCIICOBAHUSI Pa3HO-00PA3HBIX MPOIIECCOB U SIBJICHUI B
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npupone u obmiectBe. M3ydyenune »Toro marepuana CrocoOCTBYET Pa3BUTHIO Y
00yYaroIIMXCsl YMEHUS UCI0JIb30BaTh PA3JIMYHBIC BBIPA3UTEIIbHBIEC CPEJICTBA S3bIKA
MaTEMaTUKH — CIIOBECHbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIAJ B
dbopMHupoOBaHUE TIPEACTABICHUA O POJIM MATEMATUKH B PA3BUTHUH ITUBWIN3AINH U

KYJbTYpHI.

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe
CornacHo yueOHoMy 1uiaHy B /—10 kmaccax u3ywaercsi y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEIYIOUIME OCHOBHBIE PA3AEINbl COJEP KAHMS:
«Hucna u BBIYUCIEHUN», «ANreOpanyecKue BbIPAXKEHUS», «YPAaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.
VYueOHbIil iad Ha u3ydeHue anreopsl B 7—10 ki1accax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJIEJIO B TEUEHHE KaXKA0I0 ToAa o0ydeHus, 001uii 00beM 4acoB

- He meHee 408.

Conep:xanue yueOHOro Kypca (1mo rogamM o0y4eHus )

5 KUIIACC
Yucna u eviuucnenusn
Payuonanvuvie uucna

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXOA OT OAHOU (DOpMBI 3amucu
npobert k apyrou. IloHsaTHe palnMOHAIBLHOTO 4YHCA, 3alllCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  palMOHANBHBIX uucell. ApudmeTudyeckue JAeUCTBUS C
panMoHaNIbHBIMU YKciIamMu. Pelenue 3afad U3 peanbHOW MPAaKTUKU HA YacTH, HA
TpoOH.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeleM: OIpeAesieHrne, MNpeoOpa3zoBaHUE
BBIPAKEHUI Ha OCHOBE OTpEAENICHUS, 3aUCh OOJBIITNX YHCET.

[TpoueHTsl, 3anuch NPOLIEHTOB B BHUJIE JpOOU U ApoOU B BHUJIE IPOLIEHTOB.
Tpu ocHOBHBIE 3a/1a4M Ha MPOLIEHTHI, PEIICHUE 3a/]a4 U3 PEAJTbHON MTPAKTHKY.

HpI/IMeHeHI/Ie IMPHU3HAKOB  JCIMMOCTH, PA3JIOKCHUC HAa MHOXHTCIN
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HaTypaJbHbIX YNCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCIe mOpsMas ©  oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Anzebpauueckue sviparxcenus

IlepemeHHBIE, UMCIIOBOE 3HAYECHUE BBIPAKEHUS C IIEpEMEHHOM. JlommycThMbIe
3Ha4YE€HUs epeMeHHbIX. [IpeacTaBneHre 3aBUCUMOCTH MEXK1Y BEJIMYHMHAMU B BHJIE
dbopmybl. Berancienus no gpopmysiam.

[IpeoOpazoBaHne OYKBEHHBIX  BBIPAXKEHUH, TOXKIACCTBEHHO  paBHbIE
BBIpaXXEHMSI, IPAaBUJIa IPEOOPa30BaHUs CyMM U ITPOU3BEACHUMN, TPaBUIIa PACKPBITHS
CKOOOK U MPUBEACHUS MTOJOOHBIX ClIaracMbiX.

CBOMiCTBa CTENEHU C HATYypAJIbHBIM OKa3aTEJIEM.

OpnHounensl 1 MHOTOWIeHbI. CTeneHp MHOrounaeHa. CiioKeHue, BBIYUTaHUE,
YMHOKE€HHE MHOTO4JIEHOB. DOpMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBAJAPAT CyMMBI
U KBagpat pazHoctu. Gopmyiia pa3HOCTH KBaapaToB. Pa3i0XeHMEMHOIOYJIEHOB Ha
MHOKHTEIIH.

Ypasnenusn

VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBWia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeiiHOe ypaBHEHME C OJIHOW TMEPEMEHHOW, YWCIIO KOPHEW JMHEHHOIO
ypaBHEHMUS, pEUICHUE JIMHENHBIX ypaBHeHU. COCTaBlIeHUE YPAaBHEHUH 110 YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHU .

JIuneitHOe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JVHEWHBIX YPaBHEHMH C IBYMs IIEpEMEHHBIMHM. PelleHHe CUCTEM YypaBHEHUH
CIIoco0OM MOACTaHOBKU. [IpuMephl pelieHust TEKCTOBBIX 3a7a4 C MTOMOILBIO CUCTEM
YPaBHEHUN.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npssiMoid. UnucmoBble MPOMEXKYTKH. PaccrosiHne Mex Ty
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa

TOYKHM Ha KOOPJIUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HopMyIaMu.
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Yrenue rpaduKoB peagbHbIX 3aBUCUMOCTEN.

[lonstue ¢ynknuu. I'padux ¢yskumu. CpoiictBa QyHkumid. JluHeiHas
bynkius, e€ rpaduk. I'paduk Gyukuuu y =[X|. ['paduueckoe penicHre TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHECHHM.

6 KJIACC

Yucna u eviuucnenusn

KBagpatueiii xopeHb u3 uyucna. [loHsitue 00 HppanMOHAILHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUS UppalMOHAIBHBIX yncen. CBOMCTBA apupMeTHUIECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K MTPEOOPa30BAHUIO YHUCIOBBIX BBIPAXKEHUN
Y BBIUHCIICHUSM. JI€CTBUTEIBHBIEC YUCIIA.

CreneHb C ENbIM MoKa3zaTeaeM u €€ cBorcTBa. CTaHaapTHAS 3alUCh YUCTA.

Anzebpauueckue evipasricenus

KBaapatHbIil TpEXUIIEH; pa3ioKeHUE KBaIPATHOrO TPEXUIEHA Ha MHOKHUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO ajreOpanveckoil poOu.
CrnoxeHue, BbIUMTAHHE, YMHOXXCHHE, JICJICHHE aireOpanyeckux Jpooeil.
PanmonanbHble BbIpaKEHUS U UX TPeoOpa3oBaHueE.

Ypasnenua u nepasencmea

KBagpatHoe ypaBHeHue, QopMmysa KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Peienue ypaBHEeHNM, CBOIAIIMXCS K JIMHEWHBIM U KBAJAPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

['paduueckas uHTEpIIpETAIIS YPABHEHUN C JBYMS IEPEMEHHBIMU U CUCTEM
JIVHEMHBIX yPaBHEHUW C JBYMs IE€peMEHHbIMHU. llpumepsl pemeHus CHUCTEM
HEJIMHEHHBIX YPABHEHHUM C TBYMS MIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpandeckuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA. HEepaBeHCTBO C OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

Dynukyuu

[Tonsitue ¢ynkuuu. OONacTh oONpeneraeHUuss W MHOXXECTBO 3HAUYCHUU

¢ynkiun. CriocoOsl 3a1anust QyHKIUI.
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I'paduk dynkmuu. Ytenue cBoiicTB QpyHkumu mo e€ rpaduxy. Ilpumeps
rpadukoB QyHKINH, OTPAXKAIOLINX PeaTbHBIE MTPOLIECCHI.

@OyHKIIUM, ONUCBHIBAIOIIUE MPSIMYI0 H OOpaTHYIO MPONOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyukmum y = X2y = X%, y = vx, y =|X|. Ipaduueckoe

pelieHre YpaBHEHU U CUCTEM ypaBHEHUM.

7 KIIACC

Yucna u eéviuucnenusn

JledicTBUTEJIbHBIE YHUCJIA

PanmonanpHble yucia, UppalMoOHaIbHbIEC YHCIIA, KOHEUHBIE U OECKOHEUHBIE
JecATUYHbIE ApoOH. MHOXKECTBO IEMCTBUTENBHBIX YUCEN; JEHCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIE JAeCSITUYHble ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICMCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHEeHHME JCUCTBUTENBHBIX 4YHUCEN, apUPpMETUUYECKUe JEUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

N3mepenusi, mnpudIMKeHHsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXAlOLIEro MHUPA, JIUTEIBHOCTh IPOLIECCOB B
OKpY’KaroIlleM MUpE.

[TpubnuxéHHoe 3HaYEHUE BEIMUYUHbBI, TOUHOCTh MPUOIMKEHHUS.
Oxpyrnenue uncen. IIpuknaka u olieHKa pe3yJIbTaToB BIYUCICHUI.

Ypasenenusa u nepasencmea

YpaBHeHHS ¢ OTHOM NepeMeHHOi

JIuneliHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM.

KBangpaTHoe ypaBHeHue. Pelienue ypaBHEeHUH, CBOASIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUM TPETbE U YETBEPTOMN
CTEIIEHEW Pa3JI0KEHUEM HA MHOXKUTEIIH.

Pemenue n1poOHO-paliMOHaNbHBIX YPABHEHUH.

Pemenue TeKCTOBBIX 3agad anre6pa1/1quKI/IM MCTOJOM.

CucreMbl ypaBHEeHUI
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VYpaBHeHue ¢ AByMsl EPEMEHHBIMHU U ero rpaduk. Pemenue cucreM IByX
JIMHEWHBIX YPABHECHHM C ABYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJIireOpandecKuM CIIoCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW INEpeMEHHOU. Permienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
I'paduueckas uHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMM.

Dynxkyuu

KBagpatuunas Qyskius, e€ rpadux u cpoiictBa. I[lapabomna, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MapadOJIbL.

I'papuxu  ymxumit: Yy = ks, y=kx+b, y=ax’ y=ax’
y = \x, Y =|x| u ux cBoiicTsa.

Yucnoewvie nocnedosamenvnocmu

Omnpenesnenue 1 crnoco0bl 3a1aHUs YMCJIOBBIX M0CJIEA0BATEIbHOCTEN

[ToHsATHE YNCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE MTOCIEA0BATEIBHOCTH
peKkyppeHTHOH (hopmyroit u popmyIioi N-ro ujeHa.

ApupmMeTHYecKas U reoMeTpu4ecKasi Iporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. Gopmyinbl N-TO YieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHre 4ieHOB apu(METUYECKOW U TeOMETPUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIOHECHIHAIBHBIM POCT.

CI10%HBIE NPOLIEHTBI.

8 KJIACC
Yucna u eviuucnenusn

IloBTOpEeHNe MaTepuaja Kypca MaTeMaTHKH, ajare6pbl 5-9 Kiaccos.
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IoaroroBka xk OI'9 u I'B3
JleicTBUTEIbHBIE YHCJIA

PaHI/IOHaJIBHI)Ie quciia, HppaduOHAJIbBHBIC YN CJId, KOHCYHBIC H OCCKOHEYHEIC

JeCATUYHbIC ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN; NEUCTBUTEIbHBIC YHCIIA

KaKk OCCKOHEUYHBIC JACCATHUYIHBIC I[pO6I/I. Bzaumnuo OOJHO3HAYHOC COOTBCTCTBHC

MEXAY MHOKECTBOM JICMCTBUTEIIBHBIX YHCEN U KOOPAUHATHON MPSMOM.

CpaBHEHHE JCUCTBUTENBHBIX YHUCEN, apu(PMETHUYECKUuEe JEHCTBUS C

I[GﬁCTBI/ITGJ'II)HBIMH YHuCJIaMH.

HN3mepenusi, npudJINKeHUs1, OLEHKHU

PaBMepBI 00BEKTOB OKpyXKaromero mupa, JJIUTCIbHOCTL IIPOLCCCOB B

OKpY’KaroleM MUpe.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyTieHue
yucen. [[puknaka u oeHKa pe3yapTaToB BIYUCICHUMN.

YpaBHeHus u Hepasencmea

YpaBHeHHUs ¢ OTHOM NepeMEeHHOU

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.
KBangpaTHoe ypaBHeHME. Pemienue ypaBHEHUM, CBOASIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUN TPEThEU U
YeTBEPTOMCTENIEHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenue qpoOHO-paliuOHAIbHBIX YpaBHEHUH.

Pemennie TeKCTOBBIX 3aa4 alre0pandeckKuM METOIOM.

Cucremsbl ypaBHeHMH

VYpaBHeHue ¢ AByMsi MEPEeMEHHBIMU U ero rpaduk. Pemenne cuctem nByx

JIMHENHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMU. PellleHne CucTeM IByX YpaBHEHU,

OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. I['paduyeckas

WHTEPIPETALNS CUCTEMBI YPABHEHUN C IByMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandeckuM CIIOCOOOM.
HepaBencrBa
YucnoBble HEPABEHCTBA U MX CBOMCTBA.

Peurenne nuMHEMHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. Pemienue cucrem
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JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBanpaTHble HEpaBEeHCTBA.
['padmyeckas WHTEpIpeTalis HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.
Dynukyuu
KBanpatuunas ¢ynkuus, e€ rpadgux u coiictBa. [lapabona, koopauHaTHI
0 0 =kx,y=kx+b,y=ax?+b
BCPLIMHBI Iapa0O0JIbl, OCb CHMMETPHUHU MApPaA0OJIbL. Y = KX, Y =KX+ D,y =ax® + bX +

c,y = ax?, y = ax®,y =Vx ,y =¥ uux cBoiicraa.

Yucnoewvie nociedoeamenbHocmu

Onpeoenenue u cnocodvl 3a0anus YUC108bIX NOC/1E006aAmMeETbHOCMEl

[TonsTe YHUCIOBOHM IOCIEHOBATEIBHOCTH. 3aJaHUE IIOCIICI0BATCILHOCTH
peKyppeHTHOH (hopmyIoil u popMyIioi N-To YjeHa.

Apudmerudeckasi ¥ reoMeTpUUYECKas POrPecCUu

Apudmernueckas U reomerpudeckas mporpeccun. GopmMynsl N-To 4icHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuil, CyMMbl IEPBBIX N YJICHOB.

N3o0pakeHne 4aeHOB apu(dMETHUECKOW W TEOMETPUYECKOM Mporpeccuit
TOYKaMUA Ha KOOPJAMHATHOM TUIOCKOCTH. JIMHEMHBIA U 3KCIIOHEHIHAIBHBIA POCT.

CI10HBIE IPOLICHTBI.

Ilnanupyemble npeaMeTHbIE Pe3yJabTaThl 0CBOEHHS padoueil mporpaMmMsl
Kypca
(mo roxam 00y4eHmst)

OcBoenne yuyeOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOILIEro
oOpa3oBaHMsl JIOJDKHO OOecreynBaTh JOCTHXKEHUE CIEAYIOIUX MPEeAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

Yucna u eviuucnenusn

BbInonHATh, couerass yCTHbIE M NHCbMEHHbIE MPUEMBI, apUPMETHUYECKUE

I[GﬁCTBPI?I C pailMOHAJIbHBIMH YHCJIaMU.
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Haxonuth 3HauYeHWs YHUCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COJEPIKAIIIX
OOBIKHOBEHHBIE U JICCATUIHBIE IPOOH.

[TepexonuTh OT OMHOW (OPMBI 3alUCH YHCEN K APYrou (mpeoOpa3oBbIBATH
JCCATHYHYIO IPOOh B OOBIKHOBEHHY0, OOBIKHOBEHHYIOB JACCITUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO JICCITHYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBAThH palldOHAIBHBIC Yucia. OKpYTIISATh Ynca.

BBITTOTHATE TPUKUIKY B OIICHKY PE3yJIbTaTa BRIYUCICHUH, OIEHKY 3HAYCHUI
YHUCJIOBBIX BBIPAKEHUM.

BhITIONHATH IEWCTBHSI CO CTENEHSIMU C HATYpaIbHBIMU IMOKa3aTESIMU.

[IpuMeHATh MpPU3HAKKA  JEIMMOCTH, pPa3O)KCHHE Ha  MHOKHUTEIH
HaTypaJIbHBIX YHCEII.

PemaTe mpakTHKO-OPHEHTHPOBAHHBIC 3a/1ay, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOTMOPIIMOHAIBHOCTHIO BEIMYMH, IPOICHTAMH, HWHTEPIPETUPOBATH
pe3yibTaThl pelleHus 3a7ad ¢ Y4ETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue sviparxicenus

Hcnonp3oBath aireOpanyeckyto TEPMHUHOJIOTHUIO U CUMBOJIUKY, MPUMEHSITh
e€ B mpoIiiecce OCBOEHUS yUeOHOTro MaTepuaa.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHHM MPU 3aJaHHBIX 3HAYCHUAX
IEPEMEHHBIX.

BoeimonasaTe  mpeoOpa3oBaHus — IEJIOTO  BBIPAXEHUS B~ MHOTOYJICH
MIPUBEJICHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBITTONMHATE YMHOXEHUE OJIHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (POPMYIIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3loKEHUE MHOTOWICHOB Ha MHOXHUTCIH C ITOMOIIBIO
BBIHECEHUS 32 CKOOKHU 0OIIETO MHOKUTEJIS, TPYMITUPOBKHU ClIaraeMbIX, TPUMEHEHUS
(GopMyJT1 COKpAIEHHOTO YMHOXKEHHS.

[TpumensITh IpeoOpa3oBaHusi MHOTOWICHOB IS PEIICHUS Pa3IMYHbIX 33134
13 MaTeMaTHKH, CMEXHBIX TPEIMETOB, U3 PEATHHON TTPAKTUKH.
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Hcnonb30BaTh CBOMCTBAa CTENEHEH C HATYpPaJIbHBIMU IOKa3aTEIAMM IS
peoOpa3zoBaHUs BEIPAKCHUH.

Ypasenenusa u nepasencmea

Pemars nuHElHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPHUMEHSS IIPaBUJIA
nepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIbHOMY emy. IIpoBepsTs, saBiseTcs
JIY YHMCIIO KOPHEM YPaBHEHHS.

[IpuMeHATh rpaguueckue METoAbl IPHU PELIEHUH JIMHEWHBIX YPAaBHEHHUW U
UX CHCTEM.

[logOupaTe mpuUMeEpbl Hap YHUCEN, SIBISIOIIUXCS PELIICHUEM JUHEHHOTrOo
YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM TNIOCKOCTH IpapyK JTMHEHHOTO YPAaBHEHHUS C IBYMS
MEPEMEHHBIMU; TOJIb3YSCh Ipa(UKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctemsl ByX JMHEHHBIX YpaBHEHHH C JBYMsI MEPEMEHHBIMHU, B
TOM 4Huciie TpahUIecKH.

CocTaBisATh M pelaTh JMHEHHOE YPABHEHUE WIM CHCTEMY JIMHEMHBIX
YpaBHEHUH MO YCIOBUIO 3a]]a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIyYEeHHBIN PE3yNbTaT.

Koopounamot u ecpagpuxu. @yukyuu

N300paxkath Ha KOOPAUHATHON NPSIMOM TOYKU, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpJIHWHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL; 3alIMChIBATh YUCIIOBbIE TPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJMHATAM;
CTPOUTH TpaPUKH JTUHEHHBIX (yHKINHA. CTpouTh rpaduk GyHKiuu y =|X|.

OnuceiBaTh € TNOMOIIBIO (YHKUIHUA M3BECTHBIE 3aBHCUMOCTH MEX]Y
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, PAaCCTOSHUE; LIE€HA, KOJUYECTBO, CTOUMOCTH;
POU3BOAUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre QyHKIMY M0 3HAUYEHHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii crocod mpeacTaBieHUs U aHaIM3a WHGOpPMAIUY;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(MOPMAIINIO U3 TPadUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.
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8 KUIIACC

Yucna u eviuucnenusn

Hcenonp30BaTh HaYAJIBHBIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI M BBIUMCIICHUHN; N300paXkaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSMOU.

[IpumeHsTh TOHATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIIOJIb3YS MPU HEOOXOAMMOCTH KAJIbKYJSATOP; BBIMOIHATH
npeoOpa3oBaHUs BBIPAKEHHUM, COJEpKAIUX KBaJgpaTHbIE KOPHH, HCHOJIb3YS
CBOWCTBA KOPHEU.

Ncnonb3oBaTh 3anucu OOJBIIMX W MaJIbIX YHCEJ C MOMOIIBIO JECATUYHBIX
npobeit u crenenet uncia 10.

Anzebpauueckue eviparxcenus

[IpyumMeHSITP TIOHSATHE CTENEHW C LEJbIM [0Ka3aTelieM, BBINOJHSATH
npeoOpa3oBaHus BEIPAKECHHM, COACPIKAIIIX CTETICHHU C IEJIBIM MTOKa3aTeJIeM.

BrINONMHATE TOXAECTBEHHBIC MPEOOPa30BaAHUS PALIMOHAIIBHBIX BBIPAKECHUM
Ha OCHOBE TMTPaBWJI IEUCTBHUM HAJl MHOTOWICHAMH U aNTe0pandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOXKUTEIIH.

[TpumensTh npeoOpa3oBaHusl BbIpAXKEHUN JI PEIICHUS PAa3IMUHbIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATbHOM MTPAKTUKHU.

Ypaenenua u nepasencmea

Pemate nuHelHbIe, KBaApaTHbIC YPABHEHUS W PAIIMOHAJIBHBIC YPABHCHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUH C JBYMS [IEPEMEHHBIMMU.

[IpoBoauTe IPOCTENIIINE UCCIIEAOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCIIE

[TepexoauTh OT CIOBECHON (POPMYJIUPOBKHM 3a7adyu K €€ aiaredpandeckoit
MOJIEJIM C TIOMOIIBIO COCTaBJIEHUS YPAaBHEHUS WM CUCTEMbl YpPaBHEHUU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJIYYECHHBIN PE3yJIbTar.
[IpumMeHATs CBOWCTBA YHUCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKH; pellaTh

JTUHEHHBIE HEPABEHCTBA C OAHON MEPEMEHHON U UX CHUCTEMBI; 1aBaThIPAPUIECCKYIO
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MJUTIOCTPALIIO0 MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
Dynkyuu
[ToHnMaTh ¥ UCHOJB30BaTh (PYHKIIMOHAIBHBIE MOHITHUS U A3BIK (TEPMUHBL,

CUMBOJIMYECKHE O00O03HAYCHMS); OMPENEATh 3HAUCHUE (PYHKIUU IO 3HAYCHUIO

apryMeHTa; ONpeAeIsATh CBOMCTBAa (PyHKIMHU 1O €€ TpaduKy.
CTpouTh TpaduKK 3IeMeHTapHBIX QyHKIMHA Buma Y = X2,y = X5,y = Vx|

y=|X|; onricbIBaTH CBOWCTBA YNCIIOBOW (DYHKIIHH IO €€ TpaduKy.

9 KJIACC

Yucna u éviuucnenus
CpaBHHMBaTh M YNOPSAOYMBATH PALMOHAJIBHBIE W HPPALMOHAIBHBIE 4YHUCIHA.
BoinonsaaTe apupMeTuyeckre ACHCTBUS C pPAalMOHAJIBHBIMM YHUCIAMH, COYETast
YCTHBIE U TIMCBMEHHBIE INPUEMBI, BBINOJHATH BBIYMCICHUSA C UppPaALMOHAIBHBIMU
YUCJIaMU.
HaxoauTe 3HaUeHUs CTENEHEN C UEIbIMU MIOKA3aTENAIMAU M KOPHEN;  BBIYUCIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.
OKpyTJIsATh JEHCTBUTENBHBIE YUCIIA, BBITOJIHATH IPUKHUJIKY PE3YJIbTaTaBbIYMCIICHUM,
OILIEHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHEHUS U HEPABEHCTBA

PemaTte sMHENHBIE W KBaJApaTHBIC YPABHEHUS, YPABHEHHUs, CBOISIIUECS K
HUM, MPOCTEMIINE IPOOHO-PALIMOHATIBHBIE YPABHEHUS.

Pemars cucrtemsl AByX JIMHEHMHBIX YPaBHEHHW C JIBYMsl IIEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUN, B KOTOPBIX OHO YPAaBHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemarh TekcTOBbIE 3agauM aiareOpandeckuM CrocoOOM ¢ TOMOIIBIO
COCTAaBJICHUs YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUMN C IBYMs IIEPEMEHHBIMU.

[IpoBoauTe IPOCTENIIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B
TOM YHCJIE C IPUMEHEHUEM TpaduiecKuX MpeaCTaBlIeHUN (yCTaHABIMBATh, HMEET
JIM ypaBHEHHUE WM CUCTEMA YPaBHEHUM pEIIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.).
Pemats nuHeiiHbIe HEPaBEHCTBA, KBAApAaTHbIE HEPABEHCTBA; M300pakaTh pelIeHUEe

HCPABCHCTB Ha YHUCJIOBOM HpHMOfI, 3alIMCbIBATh PCHICHHUC C ITOMOIIBLIO
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CUMBOJIOB.

Pemate cHucTeMBbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB,
BKJIIOYAIONINE KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPaBEHCTB Ha YUCIIOBOM MPSIMOM, 3alMCBIBATH PELIEHUE C IOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

Dynukyuu

Pacrnio3naBath (GYyHKIUMM HM3Y4YEeHHBIX BHIOB. [lOKa3bIBaTh CXEMATHYCCKH
pacrooKeHUue Ha KOOPIUHATHON TUIOCKOCTH TpadukoB GyHKIuMi Buma: y = KX,y
= kx + by = a3,y = ax®,y = +x, y =|X| B 3aBHCHMOCTH OT 3HauCHHUii
K03 (PUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUA.

Crpouth 1 M300paxkaTb CXEeMATUYECKU Tpa@UKU KBAAPAaTUYHBIX (DYHKLIUH,
OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMH 110 UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (YHKLIHIO 110 GopMyIie, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apu(pMETHYECKYI0O U TE€OMETPUYECKYIO MPOrPEecCUr MpHU
Pa3HBIX CIOCO0aX 3a/IaHus.

BbBINONHAT BBIUKCIAEHUS C MCHOJb30BaHUEM (GOpMyd N-TO  YiIeHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpecCuii, CyMMbl IEPBBIX N UJIECHOB.

N300paxaTh ujeHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
MJIOCKOCTH.

Pematp 3amauu, CBSI3aHHBIE C YMCIIOBBIMU IIOCJIEOBATEILHOCTSAMU, B TOM
quclie 337a4d U3 pealbHON KU3HH (C MCIIONb30BAHUEM KaJbKYJISTOpa, HU(GPOBBIX
TEXHOJIOTUH).

10 knace

Yucna u eviuucnenus

BbInonHsaTh, couerass yCTHblE M NMUCBMEHHBIE MPUEMBI, apudmeTrdecKue
JCUCTBUS C pallMOHATBHBIMU YHUCIaMH.

Haxonuth 3HauyeHUs YMCIOBBIX BBIPAXKEHUHN; MPUMEHSTh Pa3HOOOpa3HbIE

CrocoObl U MPUEMBI BBHIYHMCICHHS 3HAUYEHUN TPOOHBIX BBIPAKEHUH, COJEpIKaIIIX
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OOBIKHOBEHHBIE U JICCSITUIHBIE APOOH.

[Tepexon oT omHOW (OpMBI 3amUCH YWCeT K Apyroi (mpeoOpa3oBhIBAaHUE
JECATUYHOU TPOOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOM B IECATUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO JCCITHIHYIO IPOOB).

OKpyrisTh yucia.

[IpumeHsTh TOHATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS; HAXOAUTh
KBaJpaTHBIE KOPHH, WCIIONB3YS TMPH HEOOXOIUMOCTH KaJbKYJISTOP; BBITTOJHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHbIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

BbINONHATH IEUCTBUSA CO CTENEHIMU C HATYPAIbHBIMU NTOKA3aTEISIMH.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/Ja4M, CBA3AHHBIE C OTHOILICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTHIO BEJIWYMH, NPOLEHTAMH; HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUs 3aa4 C YYETOM OIPaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Ypasnenua u nepasencmea

Pemare nuHENHBIE ypaBHEHHsS C OJHOW NEPEMEHHOM, NPUMEHSS ITPaBHIIA
1epexoqa OT UCXOAHOTO YPAaBHEHHS K PAaBHOCHUIIBHOMY €MY.

Pemate cucteMbl IBYX JMHEHWHBIX YpaBHEHUU C JBYMSI MEPEMEHHBIMU, B
TOM 4Huciie TpadhuIecKH.

Pemiats kBajipaTHbIE YpAaBHEHUS W PALIMOHAIbHBIE YPABHEHUS, CBOISAILIUECS
K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMECHHBIMHU.

[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB JUIsi CPAaBHEHMS, OLICHKH;
pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOW U MX CUCTEMBI;, J1aBaTh
rpa@uyUecKyr0 WJUTIOCTPALIMI0 MHOXECTBA PEIICHU HEpPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

Dynkyuu

Pacrnio3naBath (bYHKI_[I/II/I HN3Y4YCHHBIX BHJIOB. IToka3piBaTh CXeMaTHYECKU

pacrnoiokeHre Ha KOOPAUHATHOU MJIOCKOCTH rpaduKoB QyHKIMM BUAA:

y=kx,y=kx+b,y=ax2+bx+c,y=ax2,y=ax3,y=\/x ,Yy=% B
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3aBHCHUMOCTH OT 3HauU€HUH K03()PHUIIMEHTOB; ONMUCHIBATH CBONCTBA (DYHKIIMIA.
Apugpmemuueckan u zeomempuueckan npozpeccuu
BoImonHAT,  BBIYUCIIEHUS C HKCIOJIb30BaHHWEM (GopMyl N-TO  djeHa
apu(pMEeTHUECKOIN U TEeOMETPUUYECKON POTPECCUil, CyMMBI IEPBBIX N YJICHOB.
N300paxaTh ujeHBl TOCIEAOBATEIBHOCTH TOYKAMHU Ha KOOPAUHATHON
TUIOCKOCTH.
Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMU IOCJIEOBATEIBHOCTAMHU, B TOM
YHUCIIE 3a/1a4M U3 PEATbHOM >KM3HU (C KCIIOJIb30BAHUEM KAJIBKYJISATOPA, HU(POBBIX

TEXHOJIOTHH).
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TemaTH4eckoe NJIAHUPOBAHHNE Y4eOHOT0 Kypca (10 roaamM 00y4eHus )

7 kaacc (He meHee 102 4)

Ha3Banue
pasaeia (TemMbl)

palMOHAIBHBIX YUCE]T.
CreneHb ¢  HaTypalbHbIM
MOKa3aTeJIeM. Pemenue
OCHOBHBIX 3a/lad Ha JApo0w,
MPOLEHTHl U3  PEaJbHOM
MPAKTUKH.

[Ipu3Haku JCIIMMOCTH,
Pa3I0KEHUsI HAa MHOXHUTEIN
HaTypadbHbIX YHCEe]I.
PeanbHbIC 3aBUCHUMOCTH.
[Ipsamas u oOpaTHast
IPONOPLIMOHATIBHOCTH

(KoJIM4eCTBO OcHoBHoOe cofepkaHue OcHoBHbBIE BUBI JeATEJBLHOCTH 00y4arOIIUXCH

J4AaCoB)
Yucaa u ([lonsarue paunoHanbHOro |[CueTeMaTH3UPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
BbIYHMCJICHHA. qucIa. Apudmernueckre (CpaBHUBATH M YHOPSIA0YMBATH JAPoOM, MpeoOpa3oBhBas MPH HEOOXOAMMOCTHU
Panuonanbn NeicTBUSL C PAallMOHAIBHBIMH |IECATHYHBIE IpOOM B OOBIKHOBEHHBIE, OOBIKHOBCHHBIC B JECSTUYHBIC, B YaCTHOCTH B
ble YUCIIa YUCIIaAMHU. CpaBHeHuUe, |[0€CKOHEUHYIO IECATUYHYIO IPOOB.
(25 ) YHOpSAA0YMBaHUE [IpumeHsTH pa3HoOOpa3Hble cNIOCOOBI M NPHEMBI BHIYUCICHUS] 3HAYEHUH APOOHBIX

BBIPpa)KEHU, COJEp)KAIIUX OOBIKHOBCHHBIC M JICCATHYHBIC JPOOM: 3aMCHSATH IPH
HEOOXOUMOCTH JECSITUYHYIO JpOOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM,
MPUBOIUTH BEIpaXKEHHUE K popMme, Harbosee yJ00HOM Al BBIYUCIIEHUH, TPeoO0pa30BhIBATh
TpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JENeHUE JECATUYHBIX APOOEUK ACHCTBUSIM C
[[ETBIMU YHUCITIAMH.

[IpuBOANTHL YHCI0OBBIE U OyKBEeHHbIE IPUMEPBI CTEIICHU C HATYPaTbHBIM MTOKA3aTEIIeM,
00BSCHSIS 3HAUEHUS OCHOBAHWUS CTEIEHH W I[OKa3aTels CTCIICHU, HAaXOAUTh 3HAUYCHUA
creneneii Buaa a" (2 — 000€e panoHAIbHOE YUCII0, N — HATypalbHOE YHCIIO).
IMoHuMaThL CMBICI 3aITMCH OOIBIIINX YHUCEI C IIOMOIIIBIO JCCATUYHBIX )1p06e171 U CTeIeHEN
yricria 10, NPUMEHSITh UX B PEATbHBIX CUTYAITHSIX.

[IpuMeHSITH IPU3HAKU ASTUMOCTH, PA3NIOKEHUST HA MHOKUTEIH HATYPaTbHBIX YHCEI.
Pemath 3a1auM Ha 9YacTH, IPOIEHTHI, MPOTOPIIMH, HA HAXOXKIECHUE TPOOH (ITPOIIEHTA) OT
BEJIMYMHBI U BEIMYUHBI IO €€ Apodu (TIPOIIEHTY), Ipodu (TIPOIIeHTa), KOTOPBIHCOCTABIISET
0JIHA BEIMYWHA OT JAPYTOM.

IIpuBoauTH, pa30upaTh, OLEHMBATH PA3JIMYHBIE PEIICHHUS, 3aIIUCH PEIIEHUH TEKCTOBBIX
3ajay.

Pacno3zHaBaTh U 00BSACHATH, ONUPASCh HA ONpPEACIEHUS, MPSMO MPONOPLUOHAIBHBIE U
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Ha3Banue
pasaeia (TemMbl)

(KOJIMUECTBO OcHoBHoOe cofepkaHue OcHoBHbBIE BUbI JeATEJBLHOCTH 00y4arOIINXCH
4acoB)
00paTHO MPONOPIHMOHATBHBIE 3aBUCUMOCTH MEX/y BEIMYMHAMH; MPUBOJAUTH NPUMepPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpPA, U3 APYTUX YUYEOHBIX MIPEIMETOB.
Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha JPOOU, MPOIICHTHI, IPSAMYIO ¥ 00paTHYIO
[IPONIOPLIMOHATILHOCTH, IIPOIIOPLIMK
Auaredpanyeckn |[byKkBeHHbIE BhIpakeHUs. (OBJaeTh aaredpanyeckoil TEPMUHONIOTHEH U CHMBOJIMKOW, MIPUMEHATH €€ B mpoliecce
€ BbIpaKeHHus [lepemennble. JlomycTuMble [0CBOEGHHS y4eOHOTO MaTepHaa.
(27 ) 3HAYCHUS nepeMeHHbIX. [HaxoauTh 3Ha4eHNs1 OyKBEHHBIX BHIPAKCHUHN MPH 33JaHHBIX 3HAYCHUAX OYKB; BBIITOJTHSTH
@opmynbl.  [Ipeobpa3zoBanue [BBIYHCICHUS IO (OPMYIIaM.
OYKBEHHBIX BbIpOKEHUH, |BBINOJIHATH MPeoOpa30BaHus LIEIOT0 BEIPAKEHUS B MHOTOWICH NPUBEICHUEM MOT0OHBIX
pacKpbITHE CKOOOK U (caraeMbIX, PAaCKPBITHEM CKOOOK.
[IPUBEJCHUE NOJO0HBIX |BBINOJIHATH YMHOKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOrOWIeHa Ha MHOTOYJIEH,
CJlaracMhbIX. NPUMeHATh (HOPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
CaolicTBa CTEIIEHU c

HaTypaJIbHBIM I10KA3aTEIIEM.

MHOTOWIEHBI. Crnoxenue,
BBIYMTAHHE, YMHOKEHHE
MHOTOYJICHOB. DopmyJIbl

COKpaH_IéHHOFO YMHOKCHHUA.
PaznoxxeHne MHOIO4YJIeHOB Ha
MHOXUTCIIN

OcyuecTBJAATH Pa3jI0KeHUE MHOTOWICHOB HA MHOXKHUTEH MTyTEM BBIHECEHHUS 32 CKOOKHU
00I111eT0
COKPAIEHHOTO YMHOKEHHUSI.

[IpumensiTe mpeoOpazoBaHME MHOTOUWICHOB [UJIS pELICHUS pPAa3IMYHBIX 3a1a4 W3

MHOXXUTEJS,, TpUMEHEHHs (OpMyJbl  pa3sHOCTUM  KBaJgpaTroB, (Qopmys

MAaTCMaTUKH, CMCKHBIX IPECAMCTOB, U3 peaﬂLHOﬁ IMPAKTUKH.
3HAKOMHUTBLCS € I/ICTOpHeﬁ Pa3BUTHA MAaTCMATHUKNU

YpaBuenus u
HepaBeHCTBA
(20 9)

YpaBHeHUE, IpaBuiIa
MpeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHH.

JluneitHoe  ypaBHEHUE c
OJIHOM IIEPEMEHHOM, peleHue

ITMHENHBIX

YPaBHEHU.

PemaTe nuHENHHOE YypaBHEHHE C OJTHOM NEPEMEHHON, MPUMEHss MpaBWJia nepexona or
MCXOJHOIO YPaBHEHMsI K paBHOCHUIbHOMY emy Ooisiee mpocroro Buzia. IlpoBepsiTs,
SBJISIETCS JIU KOHKPETHOE YHCIIO KOPHEM YPABHEHHS.

[lonOupars npumepbl map Yuces, SBIAIOUIMXCA PEUICHUEM JIMHEHMHOTO YpaBHEHHS C
nByMs rnepeMeHHbIMH. CTPOMTBb B KOOPAMHATHOW IIJIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHHsI C JBYMsI TEPEMEHHBIMH; IOJIb3YSCh TIpaduKoM, NPHUBOAUTH NPUMeEPHI
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Ha3Banmue
pasaeia (TemMbl)
(koJHYeCTBO
4acoB)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH Oﬁy‘lalOIIII/IXCﬂ

Pemenne 3amad ¢ MOMOIIBIO
YPaBHEHU.
Jluneitnoe  ypaBHEHUE c

ABYMsI TICPCMCHHBIMH W €TI0

rpadpuxk.  Cucrema  ABYX
JIMHEWHBIX  ypPaBHEHUH  C
TIBYMSI [IEpEMEHHbBIMHU.

Pemenne cucreM ypaBHEHMU
CIOCOOOM  TOJICTAHOBKH U
CIOCOOOM CIIOKEHUS

pelleHus ypaBHEHUS.

HaxoauTthb penreHue CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUI ¢ ABYMsI IEPEMEHHBIMHU.
CocTaBJsiTb M peliaTh YpPaBHEHUE WJIM CUCTEMY YpaBHEHHI IO YCIOBHUIO 3a/ayH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U TIOJTYyUYEHHBINA Pe3yabTaT

Koopaunater n
rpaguxu.
DOyHKIUH

(24 )

Koopaunara TOYKHU Ha
IPSIMOM. Yucnossie
MPOMEKYTKHU. Paccrosinue
MEXIy  JABYMS  TOYKaMH
KOOPIMHATHON IIPSIMOIA.

[IpssMoyronbHas cucremMa
KOOPAMHAT HAa IUIOCKOCTH.
[Ipumepsl rpauKoB,
3alaHHBIX dbopmynamu.

UreHnue rpauKoB pearbHBIX
3aBHCHUMOCTEMN.
[lonstne ¢ynkuuu. I'padux

GbyHKIUH. CaoiicTBa
byHKIMA. Jluneiinas
byHKIHA. IToctpoenue

rpaduKa JIMHEHHON QyHKIIUH.

MN300paxkarh Ha KOOpPIMHATHOW MpPSMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, MHTEpPBaJbl; 3alIUCHIBATh UX Ha aNreOpanyecKkoM S3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaUKu HECIOXKHBIX 3aBUCUMOCTEH, 3aaHHBIX (OpMYJIaMH, B TOM YHUCIIE C IOMOIIbIO
11 (POBBIX JTAOOPATOPHIA.

[IpuMeHsiTh, M3y4yaTh MNpeuMMYylIecTBa, HHTEPHPETHPOBATh TIpadUuecKuil crnocod
Mpe/ICTaBICHUS U aHaIM3a pa3HOoOOpa3HOM KM3HEHHON HH(OpMaIUH.

OcBauBaTh NOHATHE PYHKIINH, OBJIAJEBaTh (YHKIIMOHATHLHON TEPMUHOJIOTHEH.
PacnosnaBathb jauHelHy0 QyHKIHIO Y = KX + b, onuchIBaTh €€ CBOMCTBA B 3aBUCUMOCTH
0T 3HaYeHUH KOdduIueHToB K u b.

Crpouts rpaguku JuHelHHONH ¢(yHkuun, QyHKmmuy = [X|.

Hcnob30BaTh HU(POBLIE pecypcebl T TOCTPOCHUs rpaduKoB QYHKIMA U U3yUEHUS UX
cBOMCTB. IIpuBOAMTHL INpUMeEpHl JIMHEHMHBIX 3aBUCUMOCTEM B PEAIBHBIX IpOLECCax U

SIBJICHUAX
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Ha3Banmue
pasaeia (TemMbl)
(koJHYeCTBO
4acoB)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH oﬁyqammnxcﬂ

['paduk GyHkmuu y = |X|.

IToBTOpeHUEe ©
00001eHue (6 1)

[ToBTOpEHUE OCHOBHBIX
MMOHATUN U METOAOB Kypca 7
Kjacca, 0000I1IeHe 3HaHUI

BbiOupaTh, NPHMEHATb OLEHUBATH CIOCOOBI CPABHEHUS YMCEN, BBIYUCICHUH,
peoOpa3oBaHuil BBIPAKEHUH, pEIIEHUs] YPaBHEHUH.

OcyliecTBIATHL CAMOKOHTPOJIb BBIIOJIHIEMbIX JIEHCTBUN U CaMOINPOBEPKY pe3yJibTaTa
BBIUMCIIEHUM, TPe00pa3oBaHNi, IOCTPOECHUH.

Pemary 3agaumM 13 peanbHON KU3HM, NPUMEHSITH MaTeMaTHYecKHe 3HAHMA IS
pellIeHus 3a/1a4 U3 IpYrux MpeIMeTOB.

Pemath TekCcTOBBIC 3212491, CPABHUBATH, BHIOUPATH CNIOCOOBI PEIICHUS 33/1a4H
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8 kiacc (He meHee 102 )

Ha3Banue
pasaesa (TeMbl)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH oﬁyqammnxcﬂ

Kypca
(koJHUeCcTBO
4acoB)
Yuciaa KBazpaTHblii ~ KOpEHb u3 (@opMyJHMpOBATh OMNpededeHHe KBaJpaTHOTO KOPHSA U3 4HUClIA, apu(pMETHYECKOIQ
BbIYMCICHHSA. quCIIa. ITonsatue 00 |KBaJIpaTHOTO KOPHS.
KBaaparnsbie UPPALMOHAIILHOM yucie. |[IppMeHsTH onepanyio W3BICYEHHUS KBaJApPaTHOIO KOPHS M3 4YHUCIA, MCHOJB3YH IIpY
kopHu (15 4) JlecaTuuHble  NPUOIMKEHUS] |[HEOOXOIUMOCTH KAJIBKYJIATOP.
UPPALMOHAIBHBIX yrces. |(OueHMBaTh KBAJpPaTHbIE KOPHU LEIBIMU YHUCIAMHU U IECATUYHBIMU JAPOOSIMHU.
[leficTBUTENIBHBIE yucia. (CpaBHUBATH M YIIOPSA0YMBATh PAllMOHAIBHBIE U UPPALIMOHAIbHBIE YHCIIA, 3aIIMCAHHbIE
CpaBHeHHE JEHCTBUTENBHBIX (C TOMOIIBIO KBAJPATHBIX KOPHEH.
YUCEl. Apudmernuecknii [MccaeaoBaTh ypaBHeHHe X2 = @, HAXOAUTH TOUHBIE M MPHOMMKEHHBIE KOPHU MpU A >
KBaJPaTHBIN KOPEHb. 0.hccaenoBarh cBOIiCcTBa KBaJpaTHBIX KOPHEH, NMPOBOJAS UYUCIOBBIE KCIEPUMEHTHI C
VpaBHeHMEe BHIAa X2 = a. |MCTIONB30BAHHEM KAIbKyJIsATOpa (KOMIBIOTEPA).
CpoiictBa  apudmernueckux Jloka3sIiBaTh CBOMCTBA apu(METHYECKUX KBAJAPATHBIX KOPHEH; NMPUMEHATh WX IS
KBaJIpaTHBIX KOpHEH. [mpeoOpa3oBaHus BIPaKEHHH.
[IpeoGpa3oBanre  4YUCIIOBBIX [BBINMOJHSATH MPeOOPa30BAHNUS BHIPAKCHHI, COICPIKAIIMX KBaIpaTHbIE KOPHU. BIpaxarh
BBIPAKECHH, COJIEPKALIUX [IEPEMEHHbIE U3 FEOMETPHUUECKUX U (PU3UIECKUX (HopMyII.

KBaJpaTHbIE KOPHU

BbruncaaTh 3Ha4YeHUs] BBIPAKECHUM, COJIEpKAIUX KBaJIpaTHbIE KOPHHU, UCIOJB3YS IpU
HEOOXOAMMOCTH KAIBKYIISITOP.

Hcnosb3oBaTh B XOAC pELICHUSA 3a1ad DJIEMEHTApHBbIC IPEACTABICHUS, CBSA3aHHBIEC C
NpUOIMKEHHBIMYA 3HAYEHUSIMU BEJTUYMH.

3HAKOMMTBCS ¢ UCTOPHUEH PA3BUTHS MATEMATHKU
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Yucuaa n
BbLIYHUCJICHUA.

CrerneHs ¢ LEeTbIMIIOKA3aTEIEM.
CranjapTHas 3a1uch 4yncia.

q)OpMy.]'ll/IPOBaTb omnpeaeJgaeHmue CTCIICHU C ICJIbIM ITOKAa3aTCIICM.
HpeucTaB.}me 3anmMch OOJIBIIMX U MAJIBIX YKMCEN B CTaHJAapTHOM BUAC.

Crenenb ¢ neybiM | Pazmepst 00bekTOB [CpaBHMBATH YMCIIAa M BEJIMYMHEI, 3a[TUCAHHBIE C NCTIOb30BaHueM crenenu 10.
noKa3aresemM okpyxatormiero  mupa  (oT [Menoab30BaTh 3alMCh YMCENl B CTAHJAPTHOM BHJE Uil BBIPAKEHHS Pa3MEPOB OOBEKTOB,
(7 9) JIEMEHTAPHBIX ~ YaCTHIl  JO JIIMTEIbHOCTH IIPOLECCOB B OKPYIKAIOLIEM MUPE.
KOCMHMYECKHX 00BEKTOB), (POPMYJIHMPOBATh, 3aNMCHIBATH B CHMBOJHYECKOH ¢opMe U HILIKCTPHPOBATH
JUINTEJIBHOCTh  MIPOLIECCOB B [IPMMePAaMM CBOWCTBA CTEIEHHU C LIEJIBIM I10Ka3aTeNeM.
OKpY’KalolleM MHpe. [IpuMeHsITh CBONCTBA CTEIICHU JUIs TPEOOpa30BaHMsl BBIPAKEHUH, COJIEpKAIUX CTEIIeHH
. C LIEJIBIM ITOKa3aTelIeM.
CBolicTBa CTENEHU C IEINIbIM] .
BbinoHATH JeldcTBUA C YHCIaMHU, 3alMCAaHHBIMH B CTaHAAPTHOM BHIE (YMHOXCHHE,
nokasaresieM
JIeJICHUE, BO3BEIICHHUE B CTCIICHb)
Aaredopanyeckue [KBagpaTHbII TpéxwieH. [Pacno3HaBaTh KBaJpaTHBINA TPEXWIEH, yCTaHABINBATh BO3MOXKHOCTh €T0 Pa3JIOkKEeHUs Ha
BbIPaKEeHM . Paznoxxenue KBaJIpaTHOT'O [MHOKUTEIH.
. TpEXUWIeHa Ha MHOXKUTEIN PackiagbiBaTh HAa  MHOXKHUTEJIM KB3JpPaTHBIH TPEXWIEH C  HEOTPULIATENIbHBIM
KBaapaTublii
i ITICKPUMUHAHTOM
TPEéXUJieH
(5w
Adaredpanyeckn |AnreGpanyeckas IpoOb. 3anucpIBaTh aareOpanyecKue BbIPAXKEHUS.
€ BbIPasKeHusl. JlonmycTumble 3HavyeHus: |HaxoamThb 00s1acTh onpeseneHns paluoHaIbHOTO BEIPAKESHHUS.
AJredpanyecka [IEPEMEHHBIX, BXOAAUIMX B [BBIMOJHATH 4YKCIOBBIE MOJCTAHOBKM M BBIUMCIATH 3HAUEHHE IpOoOH, B TOM YHUCIE C
51 1po0b anreOpanveckre BbIPAXKEHHS. |[TOMOIIBIO KaIbKYJISATOpA.
(15 9) OcHOBHOE cBOICTBO (POPMYJIHPOBATHL OCHOBHOE CBOWMCTBO airedOpandyeckoil IpoOM U MPUMEHSTH €ro Jyis
anre0pandecKoi Ipobu. |[mpeoOpa3zoBaHus IpOOEH.
Cokparenue npobeil. BbImoJHATH JeicTBUS C¢ anreOpandeckumu JpoOsimu. IlpuMeHsaTs mnpeoOpa3oBaHus
CrnoxeHue, BBIUYUTAHUE, [BBHIPAKCHUH IS pelIeHHs 3a/1a4.
YMHO>KEHUE u neneHve [BolpamkaTh nepeMeHHble U3 (HopMyn ((PUBNYECKUX, T€OMETPHUECKUX, OMHUCHIBAIOIINX|
aIIreOpanyecKux npoOeil. [OBITOBBIE CUTYAINH)
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[IpeoOpa3oBaHue BBIPAKEHUH,
coZep KalINX aiaredpandeckue
npobu

YpaBHeHHS U
HepaBeHCTBA.
KBajgpaTHbie
YPaBHEHUSA
(15 u)

KBanpaTHOoe ypaBHEHUE.
Henonnoe KBaJIpaTHOE

ypaBHeHue. DopMyra KOpHEH

KBaJIpaTHOI'O YpaBHEHHSL.
Teopema Buera. Pemenue
YPAaBHEHUI, CBOIAIIMXCS K
KBaJIpaTHBIM. IIpocreiimue
poOHO- paroHaIbHbIe
YpaBHEHUSI. Pemenue

TEKCTOBBIX 3aJa4 C IOMOIIBIO
KBaJPATHBIX PABHECHUI

Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.

3anuceiBaTh (POPMYIly KOpHEH KBaJIpaTHOrO ypaBHEHMS; pellaTh KBaJpaTHbIE ypaBHEHUs
— IIOJIHBIE U HETOJIHBIE.

IIpoBoAMTH NPOCTEUIINE UCCIEAOBAHNS KBAAPATHBIX YPABHEHUN.

Pematb ypaBHEHUS, CBOASIINECS K KBaJPATHBIM, C IIOMOILBIO TPEO0OPa30BAHUN U 3aMEHOM
[IEPEMEHHOM.

Ha6aon1aTh 1 aHAJIM3UPOBATH CBS3b MEXKIY KOPHAMHU U KOAPPUIIMEHTaMU KBaJpaTHOTO
YpaBHEHHS.

®opmyaupoBaTh TeopeMy Bueta, a Takke 00OpaTHYIO Teopemy, IPUMEHSTh 3TH TEOPEMBI
JUIs peLeHus 3a1ad.

Pemiath TekcToBble 3a7aud anreOpanyeckuM CHocoOOM: MEpPeXOAUTh OT CIOBECHOM
(hOopMyJIMpPOBKM YCJIOBHSA 3aJadyd K anreOpanyeckoil MojAenu MyTEM COCTaBICHUS
YPAaBHEHUS; peIaTh COCTABIEHHOE YPAaBHEHNE; UHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMUTBHCS C UICTOPUEN pa3BUTUS AJIreOphl

YpaBHeHMs] U
HepaBeHCTBA.
Cucrembl
yYPaBHEHU
(13 u)

JInHeliHOe ypaBHEHHUE C IBYMs
MEePEMEHHBIMH, €ro rpaduk,
[IPUMEPBI PELICHUs] YPaBHEHUN
B LI€JIBIX YUCIIAX.

Perenue CUCTEM

JBYX
NIMHEWHBIX YPAaBHEHHUH C IBYMs

IIEPEMEHH
biMU.  [Ipumepsl

HEJINHENHBIX

peLIeHus
CUCTEM

PacnozHaBaTh JIMHEIHBIE YPABHEHUS C ABYMS IEPEMEHHBIMMU.

CTponTh rpaduKy JIMHEHHBIX ypaBHEHHUH, B TOM YHCJIE UCHOJb3Ys IU(POBBIE PECYPCHI.
Pasiimuyare napajielbHble U NIEPECEKAIOIIUECS IPSAMBIE 110 UX YPABHEHUSAM.

PemaTe cucTeMBbl JBYX JIMHEHHBIX YPaBHEHUW C JABYMS NEPEMEHHBIMHU ITOJCTAHOBKOU M
CII0KEHHEM.

PemaTe npocreinme cUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHUM HE SIBIISECTCS JTUHEHHBIM.
[IpuBoauTHL rpadguuecKyto HHTEPIPETALUIO PEIIEHHUS YPAaBHEHUS C ABYMS II€PEMEHHBIMU
U1 CUCTEM YPAaBHEHUH C ABYMs [ICPEMECHHBIMH.

Permath TEKCTOBBIC 3a/1a4M alreOpandyecKuM CriocoOoM
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YpPaBHEHUI c JIByMs
[EPEMEHHBIMU.

['paduueckas WHTEpHpETALUS

ypaBHEHUS c JIBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHUI c JBYMs
[epEMEHHBIMHU.

PemieHre TEKCTOBBIX 3aJad C
[TOMOILBIO CUCTEM YPAaBHEHUI

YpaBHeHHs U

UuciioBble HEPABEHCTBA M HX

@®opMyJIMpOBaTh  CBOMCTBA YHUCIOBBIX HEPAaBEHCTB, WJUIIOCTPUPOBATh UX  HA

HepPaBeHCTBA. CBOICTBA. KOOPJAMHATHOU MIPSIMOH, I0KA3bIBaTh AJIreOpaniecKu.
HepaBeHncrBa HepaeHnctBo c onHoi ([IpMMeHSITH CBOIICTBA HEPABEHCTB B XO/I€ PEILICHUS 3a]1a4.
(12 v) [epEMEHHOM. Jluneiinpie |PemiaThb JUHEHHBIC HEPABEHCTBA C OJJHOM  MEPEMEHHOM, n300pakaTh pelieHue
HEpPaBEHCTBA c OJIHOM [HEpaBEHCTBA HA YMCIOBOM MPSIMOM.
MEepeMEeHHON U uXx pemieHue. |PemaTtb CUCTEMBbl TMHEHHBIX HEPABEHCTB, H300pakaTh pEIICHHE CUCTEMbl HEPABEHCTB HA|
CucreMsl JIMHENHBIX [UMCIOBOU MPAMON
HEpPAaBEHCTB c OJTHOM
[IEPEMEHHON M UX pELICHUE.
MN300pakenue pelieHus
IMTMHEWHOIO0 HEPAaBEHCTBA U UX
CHUCTEM Ha YHMCIIOBOU MPSIMOM
DYyHKIUU. [lonstue ¢ynknun. Oo6nacTpUcno/ib30BaTh (QPYHKIMOHAIBHYIO TEPMHUHOJIOTHIO W CHMBOJIHUKY.
OCHOBHBIE ONpEleIcHUsT W  MHOXECTBOBbIUMC/ATH 3HAaYeHHsi (YHKIWN, 3anaHHBIX QopMynamMu (MpU HEOOXOIUMOCTH
OHSITHS 3HAYCHUI @YHKIUH/IH- CriocoOblycronp30BaTh KaJBbKYJISITOP); COCTABIATH TA0JIMIBI 3HAYEHUIH (YHKIIHH.
(59) SaaHi (YHKIM. CTpouth no ToukaMm rpadpukmn GyHKIuii.

I'papux Pynkmuu. CpoiicTBa
GyHKIMU, UX OTOOpa)keHHe Ha

rpaduke.

OnuceIBaTh CBOICTBA QYHKIINU Ha OCHOBE €€ rpa)nuecKoro npeicTaBiIeHusl.
Hcnonb3oBaTh (QYyHKIMOHATHHYIO TEPMHMHOJIOTHI0 W CHMBOJIMKY.
HMcceaenoBath npuMepbl TpaguKoOB, OTPAKAIOMIMX pEajbHbIC MPOLECCHl U SBJICHUS.

IIpuBOAMTHL NPUMeEPBI IIPOLIECCOB U SIBJIICHUN C 3aJJaHHBIMHU CBOMCTBaMU.
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DYyHKIUH.
Yucaosbie
GyHkunu
(9w

UrteHne U moCTpoeHHE
rpadukoB Qynkiuii. [Ipumepst
rpaduKoB QyHKIHUH,
OTpaXKaIOIIUX peabHbIe
MIPOLIECCHI.

@OyHKIMHU, ONHCHIBAIOIINE
pSIMYI0 U 00paTHYIO
MPOTIOPIIOHAIbHEIC
3aBHCUMOCTH, UX I'papUKH.
['unepOomna.

Ipapux  ¢ynxmuu y = X2
Oynxmun Y = X%,y = x5,y =X,
y = |X|; rpaduueckoe pemicHue
ypaBHEHUI u cucTeM
YpaBHEHUN

Hcnoab30BaTh KOMIBIOTEPHbIE NMPOrPaMMbl JUIsl TOCTPOEHUS TPapUKOB (PYHKIUH
M3Y4YEHUs] UX CBOMCTB.

Haxomuth ¢ nmomompblo rpagpuka ¢GyHKIMM 3HAYEHHWE OJHOM M3 paccMaTpUBacw
BEJIMYMH 110 3HAYECHHIO JPYTOM.

B HecnoxHbIX ciiydasx BbIpaxaTh GOpPMYJI0H 3aBUCHMOCTb MEXKly BETUYHHAMU.
OnuceiBaTh XapakTep U3MEHEHUs OJHON BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUAIPY]]
Pacno3snaBath Bujpbl u3ydaeMblx QyHkuuil. Iloka3piBaTh cXeMaTH4eCKHU MOJOXKCHUE
KOOPIMHATHOH MI0ockocTH rpadukos GyHkimid Buga: y =x2,y =x3,y = X, y =|x|.
HUcnoab3oBath (QYHKIHOHAJBHO-TPAa(PUUYECKHEe MNPEACTABJICHHUS JUIsl PELICHUS
WCCJIEI0BAHNS YPABHEHHUM U CUCTEM YPaBHEHHUM.

I[pumensiTh HMPPoOBHIE pecypcehl s TOCTPOCHUS rpaduKoB GYHKINH.

1bIX

oM.
Ha

IloBTOpEHME U
00001IEHE
(6 9)

[ToBTOpEHNE OCHOBHBIXTIOHATHI
1 METOJIOB KypcoB 7 U 8
KJ1acCOB, 0000IIeHIE 3HAHUI

Bb10upaTh, NpMMeHATh, OLEHUBATH CIIOCO0BI CPAaBHEHUS YKCEN, BHIYUCICHUH,
peo0pa30BaHN BBIPAKEHUH, pEIIeHNs YPaBHEHUH.

OcyuiecTBAATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUI U CAMOIIPOBEPKY pe3yJIbTaTa
BBIYHCIICHU, TPpeoOpa3oBaHUii, TOCTPOECHUH.

PemaTe 327244 U3 peajbHOM KM3HHU, IPUMEHATh MATEMATUYECKUE 3HAHUS IS
pelieHus 3a1a4d U3 Ipyrux npeaIMeToB.

Pemath TekcTOBBIC 32Ja491, CPDABHUBATh, BLIOMPATH CIIOCO0BI PELICHUS 3a/1a4U
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9 kiaacc (He MmeHee 102 u)

Ha3Banmue

pa3aeJa (TeMbl)

Kypca OcHOBHOE coJep:KaHue OcHOBHBIE BU/IbI /IEATEIbHOCTH 00y4arOIMXCs

(kosIMUeCcTBO

4acoB)

Uucia n ParnyonansHbIE YHCHA, Pa3BuBaTh npeacTaBJeHHs O YUCIaX: OT MHOXKECTBA HATYPAIbHBIX YHCET O MHOXKECTBA

BbLIYHCJICHHUS. HppalOHAJIbHBIC YHCIIA, TENCTBUTENHHBIX YHCEIT.

JleiicTBUTEH KOHEYHbIE U OECKOHETHbIE O3HAKOMHMTBCSI C BO3MOXHOCTBIO TIPEICTABICHUS JCHCTBUTEIBLHOTO 4YHCIA Kak
NeCATUYHBIE JTPOOH. . .

HbIE YHCTIa 9 OCCKOHEYHOM JICCSITUIHON IpOOH, MPUMEHSITH JICCITUYHBIC MPUOIMKCHHS PAIIMOHAIBHBIX
MHOX€ECTBO JEHUCTBUTEILHBIX

(ChY) upcel; nelicTBUTebHbIeyrcia |1 APPANMOHAIBHBIX HHCCII.

Kak 0eCKOHEYHbIEECATUYHBIC
npo6u. B3auMHOOIHO3HAUHOE
COOTBETCTBUEMEKITY
MHOKE€CTBOMAEHCTBUTEIBHBIX
YHCENl U MHOKECTBOM TOYEK
KOOPJIMHATHOU IIPSIMOA.
CpaBHEHHE IEMCTBUTEIBHBIX
qricen, apupMeTHIeCKre
EeNCTBUS C NEeHCTBUTEILHBIMU
yrcinamu. [pubnmxénnoe
3HAYEHUE BEJIMYMHBI, TOUHOCTh
NpUOIMKEHUS.

Oxpyraenue uncen. [Ipukuaka
1 OLICHKA PE3YJIbTAaTOB
BBIYMCIICHUI

MN300paxaTh 1elicTBUTEIbHBIE YNCIIA TOUKAMU KOOPAUHATHOM MPSAMOIA.

3anucbIBaTh, CPABHUBATH M YNOPSAJA0YMBATH JCHCTBUTEIBHBIC YUCIA.

BbINOJIHATH, cOYETast yCTHHIE U TUCbMEHHBIE TPUEMBI,

apudmMeTHUecKHe AelCTBUSA C PAIIMOHAIBHBIMU YHCIIAMH; HAXOAUTh 3HAUYCHUS CTEIEHEH
C LIEJIBIMU [TOKA3ATENSIMUA U KOPHEHN; BBIYUCIAATH 3HAYEHUs] YACIIOBBIX BBIPAXKEHUM.
IMosyunTh npeacTaBjIeHue O 3HAYMMOCTH JICCTBUTENBHBIX YACEI B IPAKTHYECKON
MesaTeIbHOCTH YeI0BeKa.

AHAJIU3UPOBATH U /1€J1aTh BHIBOAbI O TOUHOCTH MPUOIUKEHUS JEHCTBUTEIHLHOTO YHCIIa
[pu peiieHnd 3a1a4. OKpYrJfiTh 1€HCTBUTENIbHBIEC YNCIA, BHINOJHATh NPUKHIKY
pe3yJibTaTa BbIUHUCICHUH, OEHKY 3HAUCHU YUCIIOBBIX BBIPAKECHUMH.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTUS MAaTEMATUKHU

69




Ha3Banue
pa3aeJa (TeMbl)
Kypca
(kosIMUeCcTBO
4acoB)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqamumxca

YpaBHeHUs C
OXTHOM

JIuneitHoe ypaBHEHUE.
Pewienne ypaBHeHui,

OcBanBaTh, 3alIOMHMHATH U IPUMEHATH rpapuuecKue MeToAbl IIPU PEUICHUU
ypaBHEHUM, HEPABEHCTB U UX CUCTEM.

nepeMeHHOH CBOJSIINXCS K JINHEHHBIM. Pacno3HaBathb 1iejbie U JpOOHBIC YpaBHEHUS.
(14 g) KBaznpaTHOe ypaBHEHHUE. Pemath JiMHeliHbIe M KBaJpaTHbIe YPABHEHMs, YPaBHEHUS, CBOJSALIMECS K HUM,
Pelenue ypaBHeHMI, npocTeiiiue ApoOHO-palMOHANFHBIE YPaBHEHUS.
cBoAIMXCs K KBagpaTHbiM.  [[Ipemsiaratb BO3MOXKHBIE CIIOCOOBI PELIEHUS! TEKCTOBBIX 331ay, 00CYKAaTh MX U
bukBapaTHbIE ypaBHEHUS. pelaTh TEKCTOBBIC 33/]a4l Pa3HBIMU CIIOCOOAMH.
[Iprmeps! perieHuslypaBHEHUN [3HAKOMUTBHCS ¢ HCTOPHeH pa3BUTHS MAaTEMaTHKU.
TpETbEil U YETBEPTOMH
CTEIICHENPa3I0KEHNEM HA
MHOKHTENN. Pemenne
TpOOHO- pallMOHATBHBIX
YPABHEHUM.
Penienne TEKCTOBBIX 3a7a4
anreOpandeckKuM METOIO0M.
Cucremsl JIuneiiHoe ypaBHeHue ¢ ABymMst (OcBamBaTh U NPHUMEHSATHh NPUEMBI PELLIEHUS CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUN C
YPaBHeHMit MEPEMEHHBIMU U €ro TpaguK. |[IByMs EPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHI!, B KOTOPBIX OJTHO YPaBHEHUE HE
(14 g) CucreMa AByX JINHEHHBIX SIBJIIETCS TMHEWHBIM.

YpaBHEHUH C JBYMSI
[IEPEMEHHBIMU U €€ pelIeHUE.
Pemenune cucreM aByX
YPaBHEHUM, OJTHO U3 KOTOPBIX
NTMHENHOE, a IPyroe — BTOPOU
crenenu. ['papuueckas
uHTeprperanus. CucreMsl
YPABHEHUU C ABYyMS
nepeMeHHbIMU. Perienue
TEKCTOBBIX 3a7a4

areOpanvdecKuM CriocoOoM.

Hcnonb3oBath QyHKIMOHANBHO-TpaduUecKe MPeACTaBICHUS s pelleHus U
uccael0BAHUA YPAaBHEHUH U CUCTEM. AHAJM3UPOBATH TEKCTHI 32124, pelaTh UX
anredpandeckuM crocoOOM: MepexXoAuTh OT CIOBECHON (hOPMYIMPOBKHU yCIOBUS 3a7aun
K anredpanyeckoi MoJeNn MyTEM COCTaBICHUS CUCTEMBl ypPaBHEHUI; pelaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHHI; HHTePNPeTHPOBATDH PE3yIbTaT. SHAKOMHUTbHCH €
UCTOPHUEH Pa3BUTHS MAaTEMaTHKH.
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Ha3Banue
pa3aeJa (TeMbl)

Kypca OcHoBHoOe coepkaHue OcHoOBHbBIE BUJbI JeAATEJBLHOCTH 00y4YalOIINXCs

(kosIMUeCcTBO

4acoB)

HepaBencrBa Hucnossle HepaBeHCTBA U UX |UHTaTh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA; UCIOJIb30BaTh

(16 v) CBOMCTBA. CHUMBOJIMKY U TEPMHHOJIOTHIO.

JIunelinble HEpaBEHCTBA C BbInoJHATH TpeoOpa3oBaHus HEPABEHCTB, HCMOJIB30BATH LI IPEOOpa30BaHUS

OJIHOM ITEPEMEHHOM U UX CBOMCTBA YMCJIOBBIX HEPABEHCTB.

peLIeHue. Pacno3HaBaTh JIMHEHbIEC U KBaJAPAaTHBIE HEPABEHCTBA.

CucTeMbl TUHEHHBIX PemiaTh JIMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB C OJIHOU HEPABEHCTB, BKJIIOYAIOLIMX KBaIpaTHOE HEPABEHCTBO, UPEIIATh UX; 00CYKIAATh
[EPEMEHHOM U UX pelIeHUE.  [OJTY4YEHHbIE PELICHMUS.

KBaaparuble HepaBeHcTBa M |M300paxkaTh pellleHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOU,
ux peuieHue. I'papuueckas 3allUCBIBATH PEUICHUE C IIOMOIIBIO CUMBOJIOB.

WHTEpIIpETAlUSTHEPAaBEHCTB U (PemaTh KBaJpaTHBIE HEPABEHCTBA, UCIIONB3YA IrpadudecKue MpeaCcTaBICHUS.
CUCTEMHEPABEHCTB C JIBYMs OcBauBaTh M NPUMEHATb HEPABEHCTBA NP PEUICHUM Pa3IMYHbIX 33/a4, B TOM YHCIIE
MEePEMEHHBIMH. MMPAKTUKO-OPUECHTUPOBAHHBIX.

DyHKIUN KBanpatuunas QyHkius, e€ [PacmosHaBaTh BUAbI U3ydaeMbIX (YHKIUH; HIIIOCTPHPOBATH CXeMATHYECKH,

(16 v) rpaduk u cBoiicTBa.llapabomna, (00BSACHATH PACIOIOKEHHE HA KOOPAUHATHOM MIOCKOCTH TpadukoB (QyHKUUN BUIA:
KOOPJIWHATHI BepumHbl |y = KX, Y = kx + b, y = ax?, y = ax®, y=vx, Y =|X| B 3aBHCHMOCTH OT 3HAYEHMii
1apadosibl, OChb CHMMETPUM K03 (HUIMERTOB; ONMCHIBATE MX CBOMCTBA.
apadoJIbL. Crenennbie |PacnmozHaBaTh KBaJIPAaTHUHYIO QYHKIHIO 110 popmysie. [IpuBoanTH MpUMeEpPHI
(GyHKIMM C HaTypalbHBIMH |[KBaJAPAaTUYHBIX 3aBUCHMOCTEN U3 PEANbHOMN KU3HU, QU3HKH, T€OMETPHUH.

MoKaszarelsiMu 2 W 3, HuX
rpaduxu u CBOIICTBa.
['paduku GyHKUIMII:
y=kx,y=kx+b, y=ax? y=
ax’, y=vx, y =[]

Uucaosbie [Tonarue gyrcnoBoi | Pacmo3dHaBaTh apuMETHUECKYIO 1 TEOMETPUUECKYIO IIPOTPECCHH TIPH Pa3HBIX CIIOCO0AaX

MOCJIe0BaTe/b- |[IOCJIEOBATEIbHOCTH. 3a/1aHHUsL.

HOCTH 3aaHue IOCIeI0BATENbHOCTH | BBINOJHATH BBIUMCICHHS C MCIOJIB30BaHHEM (OpMYI N-TO ujieHa apuMEeTHUYEeCKO U
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Ha3Banue
pa3aeJa (TeMbl)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqamumxca

Kypca
(kosIMUeCcTBO
4acoB)
(15 9) PEKYpPpPEHTHOU (HOPMYJIOH H | TEOMETPHUYECKOM IMPOrpPEeCcCHii, CYMMBI IIEPBBIX N YJICHOB.
bopmyoit n-ro wieHa. | HM3o00paxkaTh WIEHBI [10CIE0BATEILHOCTH TOUKAMU HA KOOPIMHATHON IJIIOCKOCTH.
Apudmernueckas u | Pemarsb 3axa4n, CBA3aHHBIE C YUCIOBBIMH I1OCJIEA0BATEILHOCTAMHU, B TOM YHCIIE 3a]a4l
reOMETpUYECKasi MPOTPECCHH. | U3 PEATbHOM XKU3HH (C UCTIOIB30BAHNEM KAIIBKYIJISATOPA, HU(PPOBBIX TEXHOIOTHH).
DopmyIbl N-ro YJIeHa
apupMeTHUYECKOM 51
T€OMETPUUECKON MPOrPECCHUM,
CYMMBI IIEPBHIX N YICHOB.
H300paxenue YJICHOB
apupMeTHUYECKOM u
FEOMETPUYECKOU TIPOrPECCHUIA
TOYKAMU Ha KOOPAMHATHOW
IJIOCKOCTH.  JIMHEWHBIH U
DKCIIOHEHIIMAIbHBIN pocr.
C1okHbI€ TPOLIEHTHI
[ToBTOpEHue, Uucia wu  BbpluMciaeHus [OnepupoBaTh NMOHATHSIMU: MHOXKECTBO, IIOJMHOXECTBO, ONEPALIMU HaJl MHOXKECTBAMU;
00o01menue, (3amuch, cpaBHEHUE, JEUCTBUS [MCMOJIB30BAaTh TIpadUyecKkoe NpPEeACTaBICHUE MHOXKECTB JUIsl ONUCAHHs peajbHbIX
CHCTEeMaTH3alll  (C ICHCTBUTEIbHBIMU YHUCIAMHU, |[IPOLECCOB U SBJICHUM, IPU PEIICHUH 3aa4 U3 APYTUX YUYEOHBIX MIPEIMETOB.
51 SHAHM I YUCIIOBAs MpsiMasi; MPOIEHTHI, |AKTYaJU3HMPOBATHh TEPMUHOJIOTUIO H OCHOBHbIE JeHCTBHS, CBSI3AHHbIE C YMCJIAMM:
(18 u) OTHOLICHHUS, MPOMOPLMY; |[HATYpaJlbHOE YHCIIO, MPOCTOE W COCTAaBHOE YMCIA, JAETUMOCTh HATypallbHbIX YHCET,
OKpyTJEeHHEe, TNPHUOIIKEHHE, |[IPU3HAKU JICIUMOCTH, LIEJI0€ YHUCII0, MOIYJIb YKCiIa, OOBIKHOBEHHAS U JIECATHYHAsAPOOH,
OILICHKA; pEIIeHHE TEKCTOBBIX [CTAHIAAPTHBIM BUJI YKcia, apupMETHUYECKUI KBaJApaTHBIA KOPEHb.
3a/1a4 apudmerndeckuM (BHINOJIHATH AelicTBHS, CPABHHUBATH U YNOPAA0YHUBATH YUCIIA, IPECTABISITH YUCIIA HA
CrIocoooMm). KOOPJAMHATHOW TMPSAMOW, OKPYTJATH YHWCIA; BBIMOJHATh TNPUKUAKY W OIEHKY
AJredOpanyeckue pe3yabTaTa BEIUUCIECHUH.
BbIpa:KeHH sl Pemiath TekcTOBBIE 3amauM apupMeTHUECKUM crocoOoM. Pemath npakTuueckue
(mpeobpazoBaHue 3aJa4M, CoAepKallie IPOLEHTHI, J0JIH, YaCTH, BhIPA)KAIOIINE 3aBUCHUMOCTH: CKOPOCTb -

anreOpanvecKux BBIPAKEHUH,

TONYCTUMbIE 3HAUCHHUS).

BpeMsl - pacCTOSHUE, II€Ha - KOJMYECTBO - CTOUMOCTb, OOBEM pabOThl BpeMs -

MIPOU3BOJAUTCIILHOCTL TPy Jdad.
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Ha3Banue
pa3aeJa (TeMbl)
Kypca
(kosIMUeCcTBO
4acoB)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqamumxca

DyHKIMHU (moctpoenue,
CBOMCTBA H3Y4YEHHBIX
byHKIUi; rpaduueckoe

pelieHue YpaBHEHMM H UX
CHUCTEM).

Pa30uparh peanbHble JKU3HEHHBIE CUTyallud, (POPMYJIHPOBATBL UX Ha S3bIKE
MaTeMaTUK{,  HAaXOAMTh  pEIIEHUE, [pPUMEHsAs  MaTeMaTUYeCKU  ammapart,
HHTePNPeTHPOBATH PE3yJIbTar.

OnepupoBaTh MNOHATHSIMU: CTETNEHb C LEJBIM IIOKa3areneM, apudMeTudeckuit
KBaJIpaTHbI KOpPEHb, MHOT'OWIEH, anredpanyeckas IpoOb, TOKAECTBO.

BbInoJHATL  OCHOBHBIE  JIefiCTBMA.  BBHIONHATH  pacu€Tel 10  (opmyram,
peoOpa3oBbIBaTh 1ieJIble, APOOHO-PALIMOHATIBHBIC BRIPAKEHUS U BBIPAKEHUS C KOPHIMH,
peaJi30BbIBaTh Pa3I0KEHUE MHOTOUIEHA HA MHOYKUTEINH, B TOM YUCJIE€ C UCIOJIb30BAaHUEM
(GopMya pa3HOCTH KBaJpaToOB M KBajpaTa CyMMbl U Pa3sHOCTH; HaXOIUTb JOIYCTUMbIE
3HAUEHUS IEPEMEHHBIX JJIs1 IPOOHO-pAlMOHATIbHBIX BHIPAKEHUH, KOPHEH.
MoeaupoBaTh ¢ IOMOLIbIO (POPMYJI peabHbIe IPOIECCHI U SIBICHUS

OnepupoBaTh NOHATUAMM: QYyHKUUSA, TpaduK QYyHKUIUHU, HYIH QYHKLINU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHUs, yObIBaHUS, HauOOJIbIIEe U HaUMEHbIIIEE
3Ha4YeHUs QYHKINU.

AHAJM3UPOBATH, CPABHUBAThb, 00CYK/1aTh CBONCTBA PYHKIINH, CTPOUTH UX TPapUKU.

Onepuposarn NOHATHAMM: npsimast IPONOPLUOHAIBHOCTb, obpaTHast
MPONOPLMOHANIBHOCTD, JIMHEWHas (yHKuMs, KBagpatuyHas ¢QyHkuusa, mapabdona,
runepOoa.

Ncnonb3oBars rpaduky 71 ONPEIETICHUST CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEH, IS
pelieHus 3a1a4d U3 APYTUX y4eOHBIX MPEIMETOB U PEaIbHON KU3HU; MOAEJHMPOBATH C
MOMOIIBIO TPahUKOB peaTbHBIE TTPOIIECCHI U SIBJICHUS.

Boipa:kaTb (opMyJIaMM 3aBUCUMOCTH MEKIY BETUUUHAMH.
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10 kaacc (e menee 102 )

Ha3Banmue

pasxena (TeMbI) OcHoBHOe conep:kaHue  (OCHOBHbBIE BU/IbI JAeSITEJbHOCTH 00y4aromuXxcs

Kypca

(xoHUecTBO

4acoB)

Yucia u JleiicTBHE C pallMOHANBHBIMU  |YTJIYOJISITh TPEACTABICHUE O YHCJIE W YUCIOBBIX CHUCTEMaX OT HATYpalbHBIX 0
BBIYMCJICHHA. YHCIIaMU, UPPALIMOHATBHBIMU  |IEHCTBUTEIBHBIX YUCEIT; O POJIU BBIYUCICHUN B YETIOBEUECKON MIPAKTHKE.

[lelicTBUTEJID YUCJIAMH, KOHEYHBIMU U 3anuchIBaTh U BBINOJIHATh ACHCTBUS C YMCIAMU B CTAHJAPTHOM BHJIC.

HbI€e YU O0ECKOHEUHBIMU JCCATUYHBIMU [BbIpamaThb 4ncia B OSKBUBAJICHTHBIX (opMmax, BbIOMpas Haumbolee MOIXOIANIYI0 B
(9 9) JIpo0sSIMU B MPOIIECCE 3aBUCUMOCTH OT KOHKPETHOU CUTYaIUH.

BBIYHCJICHUS 3HAYECHUN
anreOpanvyeckux BbIpaXKEHUI
U PELIEHUH TEKCTOBBIX 3ajau.
3anuch yucia B CTaHIapTHOM
BUJIE, ACICTBUSA C YUCIIAMU,
3allMCaHHBIMU B CTaHAAPTHOM
Buze. [Ipumenenue
CpPaBHEHUS JEHCTBUTEIBHBIX
YuCell JUIA0IpeIeICHUN
PaCIIOJIOKEHUATOYEK Ha
YUCJIOBOU MPSAMOM IIPU
F€OMETPUYECKON
MHTEPIPETALMH PEILICHUS
HEPABEHCTB U CUCTEM
HepaBeHCTB. [Tpubnmxénnoe
BBIYMCIICHUE3HAYEHU
UppalMOHAIbHBIXYHUCEIL,
TOYHOCTBIPUOIINKEHUS.
Pelrenne TeKCTOBBIX 3a1a4 €
IIPUMEHEHUEM OKPYIJICHUS
qucell, IPUKHUJIKA U OLICHKA
PE3yJIbTaTOB BBIYMCICHUM.

IlpencraBasATh JACHCTBUTENbHBIE 4YHCIAa KaKk OECKOHEYHBIE JECATUYHBbIE ApoOu,
NMPUMEHATH JCCATUYHBIC TPUOIUKEHUS PAIIMOHATBHBIX U UPPALMOHATIBHBIX YHCEIL.
MN300paxkaTh JeliCTBUTEIbHBIC YUCIIA TOUKAMU KOOPJAUHATHOU MPSIMOIA.

HUcnosb30BaTh TOHATUS W yMEHUS, CBA3aHHBIE C MPOMOPIMOHATBLHOCTHIO BEIIUYHWH,
MPOLICHTaMU B XOJI€ PEIICHHUs] MaTeMaTUUYEeCKUX 3aJa4 U 3a7a4 U3 CMEXHBIX MPEIMETOB,
BBITIOJTHSTH HECJIOKHBIE MMPAKTUUECKUE PACUETHI.

BbINoJHATH, codeTass YCTHbIE M MUChMEHHBbIC MPUEMBI, apupMETHUYECKHEe ACHCTBUS C
palMOHATBHBIMHM YMCIIAMU; HAXOAUThb 3HAYCHMs CTETNICHEH C IEIbIMH TOKa3aTelIIMH U
KOpHEN; BBIYMCIATh 3HAYEHUS] YUCIOBBIX BBIPAXKEHUN.

AHAJIU3UPOBATH U J1€JIaTh BHIBOJbI O TOYHOCTH MPUOMHKEHUS JEHCTBUTEIHLHOTO YUCIIa
[pU PELICHUH 3a/1a4.

Hcnosb30BaTh MpUEMBI, PAMOHATU3UPYIONINE BBIYUCICHUS, MPUOOPECTH TMPUBBIUKY,
KOHTPOJIMPOBATH BHIYUCICHUS, BBIOUPAs TOAXOSIINMA IS CUTYaIlUU CIOCO0.
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Ha3Banmue
pa3aena (TeMbl)
Kypca
(xoHUecTBO
4acoB)

OcHoBHOE coiep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH 00YyYAKOIIMXCS

YpaBHeHHS € [IpumeHeHne JUHEWHBIX (PemaTs TMHEHHbIE U KBaApaTHBIC YPABHEHNUS, yPABHEHUS, CBOISALIUECS K HUM,
OHOM YPaBHEHH, CBOISIIUXCA K [IPOCTEUIINE APOOHO-PAMOHAIBHBIC YPAaBHEHHUS.
nepeMeHHOH JIMHEHBIM, kBagpaTHbIX ([IpeacTaBasATh CBSI3b MEX/1y aHAIMTHUECKON 3alIUChI0 YPABHEHUS U €ro rpaduuecKoit
(18 u) YPaBHEHUN  IIPU  PELICHUU MHTEPIIpETalUeH.

3ajjay Ha COBMECTHYIO paboTy, [BJjaaeTs pa3iTuuHbIMU CIIOCOOAMHU PELICHUs TEKCTOBBIX 331y, IPUMEHSS JAJIs UX PEeLLCHUS

NBIJKCHHUIO II0 JOpOre€ M IO [YPaBHEHHsI, HEPAaBEHCTBA, CUCTEMBl YPAaBHEHUM.

peKe, 3aJad  Ha  CJIOKHbIC 3HAKOMHUTBLCH ¢ HCTOPHEH Pa3BUTHSA MATEMATUKH.

[IPOLICHTBI.

Pewenue YPaBHEHUH,

CBOIALIMXCS K KBaJAPaTHBIM.

bukBaapaTHbIE ypaBHEHUS.

YpaBHEHMS TpeTben u

4eTBEPTOU CTEIICHEM,

Pa3I0KEHUE HA MHOXKUTEH.

Pemenue JIpoOHO-

palMOHAIbHBIX YPABHEHHH.
Cucrembl Cucrema 1ByX JIMHEHHBIX Biagers mnpuémamum pelieHuss CUCTEMBI JBYX JIMHEHMHBIX YpPaBHEHUH C JABYMs
YPaBHEHUI YpaBHEHUN c JByMs IEPEMEHHBIMA U CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE SBIISIETCS
(18 u) [IEPEMEHHBIMU U €€ pEIIEHUE. THHEHHBIM.

Uccinenosanue Pa3IMYHBIX
buznuecKux SIBJICHHI c
HpI/IMeHeHI/IeM J'IHHCfIHI:IX
ypaBHEHU c JBYMS

MEePEMEHHBIMU U UX TPa(UKOB.
Pemenue CUCTEM JIBYX
YpPaBHEHUM, OJHO M3 KOTOPBIX
JIMHENHOE, a APyroe — BTOPOU
CTEIEHU. Hcnons3zoBanue

rpaduueckoil MHTEepHpeTanuu

Hcnonb3oBath (yHKUMOHANBbHO-TpapUUECKUe NPEACTABICHUS [Jid pelleHdusl |
HCCJIeJOBAHNUS YPABHEHUH U CHCTEM.

HpHMeHﬂTb YPaBHCHHUE KaK Ba)KHeﬁmym MAaTEMAaTUYCCKYIO MOJCIIb 1A OIMMCAHUA U
W3Y4YCHHUS] PA3HOOOPA3HBIX pEANTbHBIX CUTyallWid, pemaTh TEKCTOBBIE 3aJauu
anreOpandecKuM METOIO0M.

IlepexoauTh OT cOoBeCHON (HOPMYJIMPOBKHU YCIOBHS 33a4u K anredpandeckoil Moaenu
MIyTEM COCTABIIEHUs CHCTEMBI YPAaBHEHU; peliaTh COCTABICHHYIO CUCTEMY YPaBHEHUH.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MATEMATUKH.
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Ha3Banmue
pa3aena (TeMbl)

OcHoBHOE coiep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH 00YyYAKOIIMXCS

Kypca
(xoHUecTBO
4acoB)
CUCTEMBl YPaBHEHHUH C ABYMs
[IEPEMEHHBIMU JUIS
onpeAcIeHus KOJIMYECTBA
peLICHU I CHCTEMBI 31
[IPEIBAPUTEIIBHOTO  PELICHMUS
TEKCTOBBIX 33]1a4.
PenieHne TEKCTOBBIX — 3ajad
IreOpandecKiM CIIOCOOOM.
Hepasencrsa, Cucremsl nuHeWHbIX [IpuMeHs T annapar HEpaBEHCTB IJIs PELICHMs 3aJad U3 pPas3lInyHbIX pa3leloB Kypca
CHCTEMBI HEPaBEHCTB c O/IHOWMAaTEMAaTHKHU.
HEpPaBeHCTB nepeMeHHO u ux peueHueMcnoab30BaTh CBONCTBA (DYHKIIMHA JJIs peIIeHUs KBaJIPATHBIX U JIMHEHHBIX HEPABEHCTB.
(22 v) KBazpaTHble HEpaBeHCTBA U UXBbINOJIHATH IpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BATH ISl IPe0Opa3oBaHus
peLIcHue. CBOMCTBA YUCJIOBBIX HEPABEHCTB. Pemarh TMHENHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Pemenne JIMHENHBIX U [HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAOIIUX KBAJPaTHOE HEPABEHCTBO, M PEIIATh
KBaJpaTHbIX HEPABEHCTB  C [UX; 00CY’KAATh IOJyUYEHHBIC PELICHMS.
WCIIONIb30BaHNEM CBOMCTB U |[IpeacTaBisiTh CBSA3b MEXKIY aHATUTUUECKOM 3aIMChI0 HEPABEHCTBA, CHCTEM HEPABEHCTB
rpauKoB JIMHEWHON U 1 X TpaduuecKoil HHTepIpeTane.
KBaJpaTUYHON ¢bynkuuii. [M300paxaTh pelieHre HEPABEHCTBA M MX CUCTEM Ha YHCJIOBOW MPSIMOH, 3aNMChIBATH
['paduueckast HMHTEpPIIPETAIUs [PEIIEHUE C TTOMOIIBI0 CHUMBOJIOB.
HEPaBEHCTB u cucteM |PemiaThb KBaJpaTHbIE HEPABEHCTBA, UCIOJIb3YA I'paduuecKue MpeICTaBICHUS.
HEPaBEHCTB c nByMs (IIpuMeHsAITL HEpaBEHCTBA IPU PELICHUU DPA3IUYHBIX 3a1ad, B TOM YHCIIE IIPAKTUKO-
IEPEMEHHBIMH. OpPHEHTHPOBAHHBIX.
DyHKuun Hccnenosanue nuHelHOH, [CTPOMTh cxeMaTH4eckoe n3o0pakeHne rpaMKoB pPa3NUYHbIX (PYHKIUH, pacno3HaBaTh
(20 v) KBaJpaTUYHOM,  KyOuueckoi BUAbI HM3y4daeMblX (yHKUIUN 1o (opmyrnam, rpadukaM; o0BSICHATH PACIIOIIOKEHHE Ha
byHKIMH, 00paTHOM [KOOPIMHATHOM IIOCKOCTH TpadukoB QyHKIMHA Buaa: Y = KX, y = kx + b,
MPONOPLUH 1O UX (opMyJiaMu f
rpaduky. [Toctpoenue | Y = ax? + bx + C,y=,y= aXZ, y= ax3, y =X B 3aBHCHMOCTH OT 3HAUCHHIl

rpa¢ukoB (yHKIMH, 00JacTh
OTpeNieIeHus KOTOPBIX

X
K03 (HUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3zHaBaTh KBaJApaTUUHYIO0 PyHKIHIO 11O (hopMylie, BbIAEJISITh KBaIpaT IByYIeHa U3
76




Ha3Banmue
pasaesia (TeMbl)

OcHoBHOE coiep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH 00YyYAKOIIMXCS

Kypca
(xoHUecTBO
4acoB)
OrpaHUYEHHOE MHOXECTBO. [KBaJJpaTHOT'O TPEXUYIECHA; PacKIaJblBaTh TPEXWIEH HAa MHOMKUTENHU, €CIU €CThb KOpHH;
["'eomeTpuyeckoe cxeMaTH4YeCKH H300paxarh rpapuk (yHkiwpn y=x" npu pa3iIHyHBIX I ¥ ONKCHIBATH
npeoOpa3oBaHue rpaMKoOB (CBOWCTBA; BBIYMCIATH 3HAUCHHE KOPHSA N-0il CTENeHM; yNpouiaTh BBIPAKEHUS CO
GyHKIMIA. CTEIICHSIMH.
['paduxu GyHKIMIA: IIpuBoAUTH NpHMepbI KBAJIPATUYHBIX 3aBUCUMOCTEM W3 peajbHOM JKU3HHU, (PU3MKH,
y = kx,y =kx + b, rCOMETPHH.
y = ax?+ bx + c. CrponTh U H300paxaTh cXeMaTH4eCKHU rpaduKy KBaJpaTUUHbIX (QYHKIMH, 3aaHHBIX
y = ax’,y = axd, dopmynamu Buma y = ax?, y=ax?>+q,y=a(x + p), y=ax®>+bx +c.
AHAJIU3HPOBATH M NPHUMEHSTh CBOMCTBA M3YYEHHBIX (DYHKUUI JUI1 UX MOCTPOEHUS, B
y =\x ,y= k TOM YHCJIE C TIOMOUIBbIO U(POBBIX PECYypCOB
X
['paduku GyHKIIMM B ONMUCAHUY]
Pa3UYHBIX  TMPOIECCOB B
dusuke.
HucioBbIe Apudmernueckas AHaIU3MpoBaTh (GOpMyTy N-TO UIEHAa IOCIEI0BATEIbHOCTH WU PEKyPPEHTHYIO
nocJje0BaTe]b- [FEOMETpUYECKas MPOrpeccHH. (popMyIly H BBIMMCIATD YWIEHBI IOCIEI0BATEIbHOCTEH, 3aJaHHBIX STUMU (GOPMYIIaMu.
HOCTH 3anaun 3 peasbHOM *U3HU Ha ([IpMMeHATH CBOMCTBA apU(PMETHUUECKOIN U T€OMETPUUECKOM MPOrpeccuil sl HaX 0K IEHUs
(15 9) BBIUHCIICHUE CJIO’KHBIX [HEU3BECTHBIX YJIEHOB I1OCIIEI0BATEIbHOCTEH.

[IPOLIEHTOB. IIpumeHeHne
[pOrpeccuit B CMEXHBIX
Haykax. @opMmysbel N-ro 4ieHa
apudMeTHIeCKOM u
FEOMETPUYECKON TPOTPECCUH,
CYMMBI IIEPBBIX N YJICHOB.
N3o0paxxeHune YJICHOB
apudMeTHIeCKOoM u
FeOMETPUUYECKON TPOTrpeccHil
TOYKAMU HAa KOOPAMHATHOM
MJIOCKOCTH.

YcraHaBJIMBAaTh 3aKOHOMEPHOCTh B IOCTPOEHUH MOCIEA0BATEIBHOCTH, €CIIN BBIIMCAHBI
[IEPBbIE HECKOJIBKO €€ YJICHOB.

Pemars 3amauum ¢ ucnonb3oBaHUEM (opMmya N-ro uieHa apupMETHUYECKOH H
r€OMETPUYECKOU ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

MN300paxaTh 4iIeHBI I0CIEA0BATEIBHOCTH TOYKaMHU Ha KOOPAMHATHON MIJIOCKOCTH.
PaccmaTpuBare npuMepbl NPOLECCOB M fAABJICHHMH W3  pPEAIBHOM  KU3HU,
VWUTIOCTPUPYIOLINE HM3MEHEHHE B apU(PMETHYecKOil Mporpeccuu, B TE€OMETPUYECKON
Mporpeccuu; N300paXkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH I'padUuecKu.

PemiaTe 3a1a4M, CBA3aHHBIC C YUCIIOBBIMM MTOCIIEAOBATEIBHOCTAMH, B TOM YUCIIE 3a7a4U
13 pearbHON KXU3HHU C MCIIOJIb30BaHHEM LU(POBBIX TEXHOJOTHH (3IEKTPOHHBIX TaOIHIIL,

rpauIecKoro KajabKyJIsaTopa U T.I1.).
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Ha3Banmue
pasxena (TeMbI) OcHoBHOe conep:kaHue  (OCHOBHbBIE BU/IbI JeSITEJbHOCTH 00y4alomMXcs
Kypca -
(xoHUecTBO
4acoB)
JIvHeiHbIi u [Pemarsp 3a1aun Ha CIIOKHBIC TTPOIICHTHI, B TOM YHUCJIE 3a7a4d U3 PeabHON MPaKTHUKH (C
AKCIIOHEHIIMAJIbHBIN POCT. MCIIOJIb30BAHUEM KAJIbKYJIATOPA).
3HAKOMHTBCS € HCTOPHEN Pa3BUTHSI MATEMATUKH.

[Tpu paspaborke paboueil mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUM JOJDKHBI OBITh YUTEHBl BO3MOKHOCTH
UCITIOJIb30BAHUS 3JIEKTPOHHBIX (M(POBBIX) 00pa30BaTENbHBIX PECYPCOB, ABISAIOMIMUXCA Y4€OHO-METOAMUECKUMHU MaTepruagaMu
(MyJIbTUMEIUMNHHBIE TPOrPaMMbl, JJIEKTPOHHBbIE YYEOHMKM M 3aJaYHUKH, DJJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJbHbIE
7a00paTOpUH, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMU HU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), MCIOJIB3YEMBIMUJISA OOyUEHUS
u BocniuTanus oOyyvaronuxcsi ¢ PAC, npencraBieHHBIMU B 3JIEKTPOHHOM (LIM(GPOBOM) BUJIE UPEATH3YIOIIUMU JUIAKTUYECKUE
Bo3MoxkHocTH VKT, coneprkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUMU.
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®OEJAEPAJIBHASL PABOYAS IIPOI'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUS»

7-10 KJIACCBbI
Lean n3yyeHus1 yueOHOro Kypca

«MaTreMaTHKy yXke 3aT€M YUWUTh HaJ0, YTO OHA YM B MOPSIOK NPUBOJUT, —
IACAJI BEIUKUN pyCcCKMM ydeHbli Muxann BacuibeBuu JlomonocoB. I B 3TOM
COCTOMT OJIHA M3 JBYX Iejell oOydeHHs TeoOMEeTpUH KaK COCTAaBHOM YacTH
MaTeMaTUKU B IIKOJE. OTOW LENM COOTBETCTBYET JOKa3aTelbHAs JIMHUS
npenogaBanusi reomerpun. Crenysa npexacrasieHHor [Iporpamme, ¢ cenpbmoro
KJjlacca Ha ypOKax reOMETpUHM OOy4YaroIMNCs YYUTCS MPOBOAMUTH JOKA3aTeNIbHBIC
pacCcy X IeHusl, CTPOUTH JIOTMYECKHE YMO3AKIIOUEHHUs], JOKa3bIBaThb HWCTUHHBIC
YTBEPKIACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKJICHHS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT NPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
yTBepKaeHus. OOydJaromuiicsi, OBIAJEBIINA HCKYCCTBOM pacCyXaaTh, Oyner
IIPUMEHATH €r0 U B OKpYy»Karomen xu3Hu. Kak nucan reomerp u nexaror Mropp
®enoposuu [llapeirvH, «IH0JbMH, TOHUMAKOIMIMMHU, YTO TAKOE JOKA3aTENbCTBO,
TPYZHO U JaXe HEBO3MOXHO MAaHMIYJUPOBaTh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATEJIBHOE  3HAYEHME  M3YYEHUs  TIEOMETPUM, [PUCYIIEE HUMEHHO
OTEYECTBEHHON MATEMATUYECKON IIKOJIE.

Bwmecre ¢ TeM aBTOpBI IPOrpaMMBI IPEIOCTEPEratOT YUUTENS OT U3JIUILIHETO
dbopmanuzma, OCOOCHHO B OTHOIICHMM Ha4YaJl M OCHOBAaHUH TE€OMETPUM.
®paniy3ckuid matemaTuk JKan J[beoHHE M0 3TOMY MOBOAY BhICKA3aJICs TakK: «YTo
Kacaercsl JeNMKAaTHOW MpoOieMbl BBEICHHS «aKCHOM», TO MHE KaXXeTCs, 4TO Ha
NEPBBIX MOpaxX HY>KHO BOOOIIE N30eraTh MPOU3HOCUTH CAMO 3TO €10BO. CApyroi e
CTOPOHBI, HE CIJIEAyeT YyIyCKaTb HU OJHOM BO3MOXXHOCTH JaBaTb IIPUMEPHI
JIOTUYECKUX 3aKIIIOUEHHM, KOTOpbIE KyJa B OOJbIIe Mepe, yeM Hes aKCUOM,
ABJISIFOTCS. UCTUHHBIMM M €IMHCTBEHHBIMH  JBUTATEISIMH MAaTEMAaTUYECKOTO
MBIIUTICHUS.

BTopoii nenbr0 U3ydeHUs TEOMETPHUM SIBJISIETCS MCIOJIB30BAHUE €€ KaK

HHCTPYMCHTA IIpU PCIICHUMN KaK MATCMATHYCCKHX, TAK WM IPAKTUYCCKUX 3aaa4,
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BCTPEYAIONTUXCS B peabHOM ku3HN. OKOHUMBIINN KypC T€OMETPHUH 00YJIarOITUXCS
JOJKEH OBITh B COCTOSHHUU OIPEACIUTh TC€OMETPUUYECKYI0 (UTYpy, OIMHCATh
CJIOBaMHU JAHHBIN 4YEpTEXK WIM PUCYHOK, HANTH IUIOAAb 3E€MEJIBHOTO YYacTKa,
paccuuTarh HEOOXOJUMYIO JIJIMHY OINTOBOJIOKOHHOTO KaOensi uiau TpeOyeMble
pa3Mephbl rapaxka AJis aBToMoOUIsi. ITOMY COOTBETCTBYET BTOpAsi, BRIUUCIUTEIbHAS
JIMHUS B U3YUYECHUH T€OMETPUH B IIKOJIE. JlaHHas mpakThuueckas JIUHUS SBIISIETCS HE
MeHee BaxkHOW, yeM mnepBas. Emé I[lmaroH mnpennucwiBan, 4TOOBI «TpaxaaHe
[IpekpacHoro ropoja HU B KOEM CIllyda€ HE OCTaBILIA TE€OMETPHIO, BEIb
HEMaJIOBAXXHO J1a)Ke MOOOYHOE €€ MPUMEHEHHE — B BOEHHOM JIeJ€ Ja, BIIPOYEM, U
BO BCEX HayKax — JIJIs JYYIIEro UX YCBOCHMsI: Mbl Be/Ib 3HaeM,KaKas OCCKOHEUHas
pa3HUIla CYHIECTBYET MEXKJy YEJIOBEKOM MPUYACTHBIM K TE€OMETpUU U
HEMPUYACTHBIM». JIs 3TOTO yYUTENI0 PEKOMEHAYETCs MOoa0upaTh 3aJadyu
MPAKTUYECKOTO XapakTepa [JIsi pacCMaTPUBAEMBIX TEM, YUYHUTh OOYyYarolIuXcs
CTPOUTh MaTeMaTHYECKUE MOJENIM PealIbHbIX >KU3HEHHBIX CHUTYAIlUil, TPOBOJIUTH
BBIYUCJICHUS U OIICHUBATh aJICKBATHOCTH MOJYYEHHOTO pe3yibTaTa. KpaiiHe BaXHO
NOAYEPKUBATH CBSI3M TEOMETPUM C JPYTMMHU MpPEeaIMETaMH, MOTHUBHPOBATH
HCTIOJIb30BaTh ONPEICTICHUS TEOMETPUUYECKUX (UTYP U TOHSTUM, IEMOHCTPUPOBATh
IPUMEHEHUE MOTYYEeHHBIX YMEHHUM B PU3HKE UTEXHUKE. ITU CBSA3M Hanbojee spKo
BUIHBI B Temax «Bekrops», «TpuroHomerpuueckue COOTHOLICHUsD, «Meton

koopauHa™» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebOHOMy maHy B /—10 kmaccax wu3y4aeTcss y4eOHBIA Kypc
«"eomeTpus», KOTOPBIA BKIIIOYAET CJIEAYIOIIME OCHOBHBIE PA3Eibl COACPKAHUS:
«'eomeTpuueckne ¢GUTYpl W HMX CBOMCTBa», «VI3MepeHue TEOMETPHUUECKHX
BEIUYMH», a Takke «JlekapToBbl KOOpJIMHATHI Ha IUIOCKOCTH», «BekTopb»,
«JIBrxenus mnockoctu» u «lIpeobpazoBanust mogo0us».

VY4eOHbIi T1aH NpeyCcMaTpUBaEeT U3yUEHHE T€OMETPUU Ha 0a30BOM ypOBHE,
UCXOJIs U3 HE MeHee 68 yueOHBIX YacoB B y4eOHOM TOjTy. Bcero 272 yaca 3a 4eThIpe
rojia oOy4eHwus.
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Conepxxkanue yueOHOro Kypca (mo rogam o0y4eHust)

7 KIIACC

HauaneHble nonsatusa reomerpun. Touka, npsMasi, OTpe30K, JIyd. YToJI. Bubl
yrioB. BeprtuxkaneHele © cMexHble yribl. buccexkrtpuca yrma. Jlomanas,
MHOTrOYyrosibHUK. [lapanenpsHOCTh M EPIIEHANKYJIAPHOCTD MPSMBIX.

CumMmerpuunbie  Qurypbl. OCHOBHBIE CBOWMCTBAa OCEBOM CHMMETpPHUH.

[IpuMepbl CUMMETPHUM B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE ITOCTPOECHUS C TOMOIIBIO IUPKYJIA U JIMHEUKHU.

Tpeyronbauk.  Bpicota, MenuaHa, OuccekTpuca, HMX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHUM TPEyroabHUKUA. HepaBeHCTBOTpEYrojbHUKA.

CBoiicTBa W TpU3HAKKM pPaBHOOEIPEHHOrO TpeyrojibHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJIBLHUKOB.

CBoMCTBA M TPU3HAKY NTApaJUIENIbHBIX NPSMbIX. CyMMa yIIIOBTPEYTOJIbHUKA.
Breminue yrisl TpeyrojabHuKa.

[IpsamoyronbHblii  TpeyroapHUK. CBOWCTBO MEAHMAHBI MPSMOYTOJBHOTO
TPEYTOJIbHUKA, POBEAEHHON K THIIOTEHY3€E. [Ipr3Haku paBeHCTBA IPSAMOYTOIbHBIX
TpeyroJabHUKOB. [IpsMOyTronpHBINA TpeyronbHUK ¢ yraoM B 3001,

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOojbIIeM yriie U OOJIbLIEH CTOPOHE TPEYTOJIbHUKA.
IleprieHIUKyYIISIp ¥ HAKJIOHHAS.

I'eomerpruueckoe mecTo TOYeK. buccekrpuca yrima W CEpeaAMHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpy’>XKHOCTb M Kpyr, XOpAa MW JuaMeTp, HX cBoilcTBa. BzaumHoe
PaCIIOJIOKEHUE OKPYKHOCTU M mpsMor. KacarenbHas M ceKymias K OKpyKHOCTH.
OKpy>XHOCTb, BHOHMCaHHas B yroj. BmnucaHHass W ONHCAaHHAs OKPYXXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapannenorpaMm, ero npu3sHaku U cBoucTBa. YacTHble

Cllyyau NapajijiesiorpaMMOB (MIPSMOYTOJIbHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
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cBoiictBa. Tpamemnwmsi, paBHOOOKass Tpamernusi, €€ CBOWCTBA W TMPU3HAKH.
IIpssmoyrosibHas Tpanenus.

Meron ynBoenus meauansl. LleHTpanpHas cHMMETpus.

Teopema ®aneca u Teopema O MPOMOPIUOHANBHBIX OTpe3kax. CpenHue
JIMHUY TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHHKa.

[Tonobue TpeyronbHUKOB, KoddduumeHt nomodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IpruMeHeHune nogo0us npu peieHny MPaKTUYECKUX 3a/1a4.

CaoiicTBa moniage reomerpuueckux ¢uryp. ®opmyasl Ui IUIOLIAAH
TPEyrojbHHUKa, HapamienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE MJIOLAAeH
oI00HBIX GUTYP.

Brluucnenue miomaaei TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

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

CuHyC, KOCHHYC, TaHT'€HC OCTPOTO yIJIa IPSIMOYTOJIBHOIO TpPEYIrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMmerpuueckue (yHKIAU
yriioB B 30°, 45° u 60°.

BrincanHble ¥ HEHTpAIBHBIE YIJIbL, YTOJ MEXKAY KaCaTEIIbHOU U XOPAOU. Y TJIbI
MEXIy XOpJaMU U CEKyIIMMH. BrnucaHHblE M ONHCAHHBIE YETBHIPEXYTOJbHUKH.
B3anMHoe pacmonokeHue IByX oOkpyxkHoctei. Kacanme oxpyxuocteit. OOrime
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Ttanrenc yrioB oTr O gmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI PUBEACHHUS.

Pemenne tpeyronpHnkoB. Teopema KOCMHYCOB U TE€OpEMa CHHYCOB.
Pelienre npakTH4YeCKUX 3a/1a4 C UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TE€OPEMBI
CHUHYCOB.

[IpeoOpazoBanue momgoous. [lomodre coOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 mNpoW3BENECHHH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAJIPATE KACATEIbHOM.
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Bektop, gmmHa  (MOAYJb)  BEKTOpAa, COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy HaJ BeKTOopamH. Pa3nokeHue BEKTOopa MO JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalasipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHHUS IJIMH U YTJIOB.

10 KJIACC

JlekapTOBBI KOOPJIMHATHI HA IUIOCKOCTH. Y PaBHEHHUS MPAMOU U OKPYKHOCTHU
B KOOpPJIMHATaX, MEPECECUCHUE OKPYKHOCTEN U NPSAMBIX. METON KOOPIUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYroJIbHUKH. JlmuHa OKpykHOCTH. I'pamycHas u
paauaHHas Mepa yIjla, BBIUMCIEHWE JUIMH AYr OKpyxKHocTed. llmomans kpyra,

CCKTOpa, CCIrMCHTA.

JIBIDKEHUS! TJIOCKOCTU M BHYTPEHHHE CUMMETpUU GuUryp (3jeMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [TloBopor.

IloBTOpenne matrepuana kypca reomerpum 7-9. IlogroroBka k cmaue
I'BI u OI'D.

Tpeyroasuuk. BeicoTa, Meuana, OMcCceKTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U pABHOCTOPOHHUI TPEYTOJbHUKH.

CBoiicTBa 1 MPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.

CBolCTBa Y NIPU3HAKU MAPAIUICIIBHBIX MPSIMBIX.

CyMma yrioB TpeyrojibHUKa. BHenIHuE yribl TpeyroJibHUKA.

[IpsiMmoyTONIBHBIN  TpPEyTroJbHUK. IIpu3Haku paBeHCTBA IPSMOYTOJIBHBIX
TPEYTrOJALHUKOB. [IpsMOyTONIBHBIN TpEyTOabHUK ¢ yriioMm B 3001.

CpenHue TMHUU TPEYTOJIbHUKA U TPACIUU.

[Tonobue TpeyroabHUKOB, K03 dunreHT moaoous. [lpuzHaku mnomoous
TPEYTOJIBbHUKOB.

@opMynbl ISl TUIOHIAAM TPEYroJibHUKA, Napajienorpamma, pomoda Hu
TpareunH.

Breruucnenue HJ]OI.I.I&I[Cﬁ TPEYTOJIbHUKOB U MHOI'OYI'OJIbHHUKOB Ha KJI€TYaTOn
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Oymare.

Teopema I[Tudaropa.

CuHyC, KOCHUHYC, TaHT€HC OCTPOTO yIjia MPSMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpPHTOHOMETpUYECKUE (YHKIIHH
yrioB B 3001, 4501 u 60(].

BrircaHHbIC ¥ IICHTPATBHBIE YTIIBI, yTOJI MEXKIY KacaTeIbHOU U XOPJOU. Y TIIbI
MEXTy XOpJIaMU ¥ CEKYIIIUMU. BrimcaHHbIe ¥ ONTMCaHHBIC YeTHIPEXYTOIbHUKH.

Pemenue TPCYT'OJIbHUKOB. TeopeMa KOCHHYCOB U TCOpEMaA CUHYCOB.

IInanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSsI padoyeil MPporpaMmmbl
Kypca
(1o rogam 00y4eHus)

OcBoenne yueOHOro kypca «l'eomMeTpus» Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs JIOJDKHO oOOecreynBaTh JOCTHKEHUE CIEAYIOLIUX MPEeAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB:

7 KJIIACC

Pacno3HaBaTh H3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONpPENeIsITh HUX
B3aMMHOE pAaCIOJIOKEHUE, M300pakaTh N€OMETPUUYECKHE (PUTYPHI; BBIIOIHITH
YEpTEeXKU MO YCIOBUIO 3a1ayd. M3MepsTh JTUHEHHbIE U YTIJIOBbIE BEIUYMHBI.
PemaTe 3a1a4n Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYKH YTJIOB.

Jenatb rpyOyi0 OLEHKY JMHEHHBIX W YTJIOBBIX BEIUYHH MPEIMETOB B
peasibHOM >KM3HH, pa3MepoB MPUPOIHBIX 00BEKTOB. Paznmuuarh pazMepsl 3TUX
OOBEKTOB IO MOPSIAKY BETUYHHBI.

CTpouTh UepTEXKH K TEOMETPUUECKUM 3a]1a4aMm.

[Tonb3oBaTbCA NpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh

MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

[TpoBOIUTH TIOTUYECKHE PACCYKICHUS C UCTIOIH30BAHUEM T'€OMETPUUECKUX
TEOpEM.
[Tonp30BaTbes MpHU3HAKAMHM PAaBEHCTBA IMPSIMOYTOJBHBIX TPEYTOJIHHHUKOB,

CBOMCTBOM  MEIWaHbl, NPOBEAEHHOM K THUIIOTEHY3€ MPSIMOYTOJIBHOIO
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TPEYTrOJIbHUKA, B PEIICHUU FT€OMETPUUECKHUX 3a]1a4.

OnpenensiTh NapaUIeIbHOCTh MNPSIMBIX C TOMOIIBI YIJIOB, KOTOPBIC
obOpaszyeT ¢ HUMH cekymias. Onpenensarh napauiebHOCTh NPSIMBIX C TTOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSAMOMU 10 TOUEK APYrOM IPsIMOM.

Pemiats 3amaun Ha KieTyaToi Oymare.

[IpoBOANTH BBIYUCIEHUS W HAXOJUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUS
YIJIOB B TEOMETPHYECKMX 3aJladaX C HCHOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJbHUKOB W MHOT'OYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX IIPH
MEPECECYEHNN ABYX IMAPAJUICIBbHBIX NPSMBIX CEKyIlel. Pemats npakthueckue
3aJ1a4d Ha HAXOXKJICHUE YTJIOB.

Bnaners mOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEeKTpUCY yrila ¢ CEpPEIUWHHBIA TNEPHEHIUKYJIAp K OTPE3Ky Kak
F€OMETPUUECKUE MECTA TOYEK.

DopMyIUpPOBATH OMPEAECTECHHS OKPYKHOCTH U KpyTa, XOpJbl U AUAMETpa
OKPYHOCTH, TIOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSITH 3TU CBOMCTBA MPH
pEIIEHNH 3aa4.

BrnaaeTts noHsITHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>XKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaThes akTamMu O TOM, UYTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA TEPECEKAIOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnagers moHATHEM KacaTeJbHOM K OKPY>KHOCTH, IOJIb30BATHCS TEOPEMOU
O TMEPNEHIUKYJSIPHOCTA KacaTeJbHOM M paguyca, NPOBEIEHHOTO K TOYKE
KacaHus.

[Tonb30BaThCs  MPOCTEHIIMMH  TE€OMETPUUYECKUMH  HEPaBEHCTBAMM,
MOHUMATh UX NPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHHUS C IOMOIIBIO IUPKYJIS
U JTUHEUKHU.

8 KJIACC

Pacnio3HaBaTe OCHOBHBIE BHUJbBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,

MOJIb30BATHCS UX CBOMCTBAMHU MPU PEIICHUUA T€OMETPUYECKUX 3a/1au.
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[IpuMeHsATh CBOICTBA TOUKM MEPECEUEHUST MEAMAH TPEYroJbHUKA (LEHTpa
Macc) B pEIICHUH 3a/1a4.

BiageTs noHsTHEM CpEHEN JIMHUM TPEYTOIbHUKA U TPACLIUH, IPUMEHITh
X CBOMCTBA IIPH PEIIECHHM reoMeTpuYecKHX 3anad. llomb3oBarbes Teopemoit
Qasieca ¥ TEOPEMOH O NPONOPLUHOHAIBHBIX OTpE3KaX, NPUMEHATh HX I
pELICHUs MPAKTUYECKUX -33/1a4.

[IpumeHsaTh  TpU3HAKKM  MOAOOMS  TPEYrOJIBHHUKOB B  PELICHUH
reOMETPUYECKUX 3a]ay.

[Tonb3oBaTecs Teopemoi Iludaropa s pemieHuss reoOMETpUYECKUX U
npakTUyeckux 3anad. CTpoUTh MaTeMaTHYECKYyH) MOJENIb B IPAKTHYECKUX
3aJ1ayax, CaMOCTOATEIBHO JIeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIMEIJINHEL.

Brnanets MNOHATHSMU CHHYCA, KOCHHyCa W TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 110J1630BaThCS A TUMU NOHATUAMU JUISI PEILECHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3nmuyHbIMU CIOCO0AMHU ) TUIOIA b TPEYTOJIbHUKA U ILTOIIaAN
MHOTOYTOJNBHBIX (uryp (monb3ysich, e HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHsATh MOyYeHHbIE YMEHUS B TPAKTUYECKUX 3aadax.

BrageTe NOHATHSMM BIMCAaHHOTO M LIEHTPAJIBHOIO YIUIA, MCIOJIb30BAaTh
TEOPEMBI O BIUCAHHBIX yTriaxX, yriaXx MeX/y XOpAaMHy (CEeKYLIUMH) U YTIIe MEXIY
KacaTeJIbHOM U XOPJIOU IPU PELICHUN N'€OMETPUYECKUX 3a1a4.

BianeTs NoHATHEM ONMCAHHOTO YETHIPEXYTOJIbHIKA, TPUMEHSATH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsTh oy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE
MOJAEIN JJIA 3aJad pEeaJbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIUE
BBIYKCIICHUSI C TMPUMEHEHHEM T0J00MS W TPUTOHOMETPUU (IMOJIB3YSCh, THE
HE0OXO0IMMO, KaJIbKYJISITOPOM).

9 KJIACC

3HAaTh TPUTOHOMETPUYECKUE (PYHKLMU OCTPBIX YIJIOB, HaXOAWUTh C HX
MOMOILBIO PA3JMYHBIE 3JEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («peleHue
IOPSIMOYTOJIBHBIX TPEYrOJbHUKOBY»). Haxoauths (C HOMOIIBIO KalbKYJATOPA)
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JUTMHBI U yTJIbI AJ11 HETAOJMUYHbBIX 3HAYEHU.

[Tomp30BaTHCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKAM TOXKIECTBOM JIJII HAXOXKIACHUS COOTHOIICHUH MEXKIY
TPUTOHOMETPUUYECKUMU BETUYHHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HaXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSITh
UX [IPU PEIICHUH F€OMETPUYECKHX 3a/1a4.

Bnagerp mnoHsTHAMH TpeoOpa3oBaHUs TOJ0O0HSA, COOTBETCTBEHHBIX
MeMeHTOB  MojoOHbix  ¢uryp. Ilomb3oBaTbesi  CBOMCTBaAMU — MOAOOUS
IPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH AJIUHBI U HAXOAUTH YIJbl Y MOJA0OHBIX
¢uryp. Ilpumenarp cBoiicTBa mNOA00MS B MPaKTUYECKUX 3a7adax. YMETh
PUBOJUTH PUMEPHI OAOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb30BaTbCd TEOpeMamMu O IPOU3BEICHUU OTPE3KOB  XOpA, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBAAPATE KacaTEIbHOM.

[Tonb30BaThCA BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUI

CMBICJI, IPUMEHSATh UX B PELICHUH F€OMETPUUYECKUX U (PU3MUECKUX 3aj]ad.
[IpuMeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB JJIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHUHY F'€OMETPUYECKUX U TPAKTUYECKUX 3a]1a4.

10 KJTACC

BiageTs NOHATUSAMU IPaBUIILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,

JJIMHBI AYTHU

Haxonuth ocu (MM HEHTPBI) CUMMETPUU (UTYpP, PUMEHSITH JBIKCHUS
MJIOCKOCTH B MMPOCTEUININX CITydasix.

[IpuMeHSTh Moy4YeHHBIC 3HAHUS HA MTPAKTUKE — CTPOUTHh MaTeMaTHICCKUE
MOAENW IS 3aJad peabHOM J>KU3HU H TPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJICHUSI C TIPUMEHEHHEM TMOJ00HMS W TPUTOHOMETPUYECKUX (YHKIUH
(oJIB3ySICh, T/I€ HEOOXOAUMO, KAJTBKYJIATOPOM).

[Tonp30oBaThCA MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH

MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.
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[IpoBOINTE JIOTUYECKUE PACCYHKIACHHUS C UCIIOJIb30BAHUEM FEOMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd NMPU3HAKAMH PABEHCTBA IMPSAMOYTOJIBHBIX TPEYrOJIbBHUKOB,
CBOWCTBOM  MEIHaHbl, IMPOBEAEHHOM K THUIIOTEHY3€ MOPSAMOYTOJIBHOIO
TPEYTOJbHUKA, B PEICHUN TEOMETPUUECKHX 3a]ad.

OnpenensiTh NapaUIeIbHOCTh MNPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIC
o0Opa3yeT C HUMH CEeKYIIasl.

PemaTe 3aaun Ha KieTyaToi Oymare.

[IpoBOANTH BBIYMCIICHUS U HAXOJUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHX 3a/a4aX C MCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa3oBaHHBIX IIPH
MEPECECYEHNH ABYX IMMAPAJUICIBbHBIX MNPSMBIX CEKylleW. Pemars mpakThdeckue
3a/1a4M Ha HAXOXIECHUE YTIIOB.

Brnaaets noHsTHeM CpeaHEN JTMHUU TPEYTOJIbHUKA U TPANCIUU, IPUMEHSTh
WX CBOMCTBA MPHU PEUICHUHU T€OMETPUUYECKHUX 3a7ay.

[IpumensaTh  mpU3HAKK  MOAOOWS  TPEYrOJbHUKOB B PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTecss Teopemoit [ludaropa st pemieHUs TEOMETPUYECKUX U
MPAKTUYECKUX 33/1a4.

Bnagete mnoHATHSIMM CHHYCa, KOCHHYCa W TaHI€HCA OCTpPOTO yria
NPSIMOYTOJILHOTO TpeyroJibHUKA. [1071630BaThCS 3TUMU MOHATUSIMU JJIS1 PEILICHUS
MPAKTUYECKUX 3a7a4.

BoeraucisTs (pa3nuaHbIMU CIIOCOOaMM ) TUIOIIAIb TPEYTOIbHUKA U TIIOMIA TN
MHOTOYTONBHBIX (Guryp (MONb3ysCh, TJ€ HEOOXOIUMO, KaJbKYJSTOPOM).
[TpuMEHSTH TOTy4YEHHBIE YMEHUS B PAKTUYECKHUX 3a1a4ax.

Brnaners MOHATUSIMHM BIUCAHHOTO W ILIEHTPAJIBHOTO YIJIa, HCIOJIB30BAThH
TEOPEMBI O BIMCAHHBIX YTJIaX.

[Tonp30BaThCs bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JUISI HAXOXKAEHUS COOTHOLIEHUM MEKIY
TPUTOHOMETPUYECKUMU BETMYNHAMH.
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Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCHUHYCOB I HAXOXICHUA
Pa3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYTOJIBLHUKOBY ), IPUMEHATh

HX IIPpHU pCHICHUN I'COMCTPHUICCKHX 3a1a4.
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TemaTH4eckoe NIAHHPOBaHHE Y4eOHOT0 Kypca (1Mo rogaM odoy4yeHust)

7 kjacc (He MeHee 68 1)

Ha3Banmue OcHoBHoOe cofepkaHue
pasiesa (Temb) OcHoBHbIE BU/IbI eI TEJIbHOCTH 00y4aI0IMXCS
Kypca
(koTM4ecTBO
4acoB)
[Ipocreiiime [Ipocreitmne  reomerpudeckre (POpPMYJIHMPOBATH OCHOBHBIC IIOHATHUS U ONPEICIICHHUS.
reoMeTpu4ecKH 0OBEKTBI: TOUYKH, TIPSAMbIC,Tydr 1 |[PACIHO3HABATh M3Y4CHHBIC ICOMCTPHYCCKUE (QUIYPHI, ONMpeNesiTh HX B3aHMHOC
€ ‘blfrypbl M MX | yrpr, MHOTOYTOIBHHUK, JJOMaHas. [PACIONOKCHIE, BBIMOJIHATH YCPTEX [0 YCIOBHIO 3aa4d (IPH HAIAYUK
;E;‘:;:;:Ie CMmexHble U BepTI/IKziJILHLIe BO3MOKHOCTH). } §
- yrael. PaGora ¢ mpocreitmumu [[IPOBOAMTE MPOCTCHIINE MOCTPOCHHS C MOMOIIBI0 LHPKYJIS U JIHHEHKH (1pH
S qepTEKAMI. Usmepenne [HATHIHH BO3SMOXKHOCTH).
(14 u) JNIMHEHHBIX M YIIOBBIX BennyuH, [I3MEPATH JIMHCHHBIC M YIJIOBBIC BEIMYWHBI TCOMETPHYCCKHX H IMPAKTHYCCKUX
BBIYHCIICHHE OTPE3KOB U yIrJIoB, |0OBCKTOB.
[epumerp © rmiomans Quryp, (ONPENeIsITh «Ha TJ1a3» pasMepbl PEallbHbIX 00BEKTOB, MPOBOANTDH IPYOYIO OLECHKY
COCTaBJICHHBIX n3 MX pasMEpoB.
IIPSIMOYTOJTLHUKOB Pemarhb 3a1aun Ha BBIYUCIEHUE [UIMH OTPE3KOB U BEJIMUUH YTJIOB.
PemaTth 33124 Ha B3aMHOE PACIIOIOKEHHE T€OMETPHUECKUX (QUTYD.
IIpoBoauTH KIacCUPUKAIMIO YTIOB, BBIYUCIATH IMHEHHbIE U YTIIOBbIC BETUYNHBI,
MPOBOAUTH HEOOXOAUMBIE JIOKA3aTEIbHBIE PACCYKICHUS.
3HAKOMHTBCS ¢ HCTOPUEH PAa3BUTHS T€OMETPUH
TpeyronbHuk [Tonstue 0 paBHbIX [Pacmo3HaBaTh mapbl paBHBIX TPEYTOJILHUKOB HA FOTOBBIX YepTeXax (C yKazaHHEM
u(22 4) TPEYroJbHUKAaX U [EPBUYHBIE [[IPU3HAKOB).
MpeJICTaBICHUS 0  paBHBIX |BBIBOAMTBH CIEICTBUS (PABEHCTB COOTBETCTBYIOLIMX DJIEMEHTOB) W3 PaBEHCTB
(koHTpY?HTHBIX) (urypax. Tpu [TpeyroJbHUKOB.
IpU3HAKa paBeHCcTBa (@OpPMYJIHPOBAThH OIIpEeCIICHUS: OCTPOYTOJIBHOTO, TYNOYTOJIBHOTO,
TPEYTOJIbHUKOB. [PSIMOYTOJIBHOTO,  PaBHOOEIPEHHOTO0,  PABHOCTOPOHHETO  TPEYTOJILHUKOB;
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Ha3Banmue
pa3aeJia (TeMbl)
Kypca
(koJHUecTBO
4acoB)

OcHoOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4al0IIMXCs

[Tpu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
CBOIICTBO

[MPAMOYTOJIbHOTOTPCYTOJIbHUKA.

MeIUaHbl

PaBHOOCIpEHHBIC u
PAaBHOCTOPOHHHUE TPEYTOJbHUKH.

[Ipuznaku 51 CBOMCTBa
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.

[IpotuB  Oonblield  CTOPOHBI

TPEYTOJIbHUKA JICKUT OOJBIIHIA
yroii. [IpocTeiimine HepaBeHCTBA

B reomerpuu. HepaBeHcTBO
TPEyroJbHUKA. HepaseHctBo
JIOMaHOM.

[IpsAMOYTONIBHBIN TPEYTOJBHUK C
yriaom B 30°.

[lepBbie MTOHATHUSA 0
JT0Ka3aTelIbCTBaX B TEOMETPHH.
[Ipu3nHax [apajuIeIbHOCTH
MIPSIMBIX yepes PaBEHCTBO

pacCTOAHUN OT TOYEK OJIHOU
IpsIMOM [0 BTOPOM MPSIMOM.
CyMMa yrIioB TpeyrojJbHUKa U
MHOI'OYT'OJIbHUKA.

Bremnue yrisl TpeyrojabHuKa

OUCCEKTPUCHI, BBICOTBI, MEIUaHbl TPEYIOJbHUKA; CEPEAMHHOrO MNEepIEHAUKYIIsIpa
OTpEe3Ka; epUMETPa TPEYTrOJbHUKA.

@opMyIMPOBATH CBOMCTBA U MIPU3HAKH PABHOOEIPEHHOTO TPEYTOJIbHUKA.
CTpouth 4epTexu (NP HAIMYUU BO3MOXKHOCTH), peliaTh 3aJa4M C ITOMOUIbIO
HAXO0X/IEHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHSTH IPU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoab3oBaTh HU(POBBIE PECYpPCHI AJS HCCAEA0BAHUS CBOWCTB U3y4aeMbIX UTYD.
3HAKOMMTBCS C MCTOPHUEN Pa3BUTUS TEOMETPUN
Haxoauth yucioBble U OyKBEHHbIE 3HAYEHHS YIJIOB B T€OMETPUUYECKUX 3a/iadax C

HCII0JIb30BAHUEM TEOPEM O CYMME YTIJIOB TPEYroJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBLCS C HCTOPUEH Pa3BUTHS FEOMETPUH
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Ha3Banmue OcHoBHOe coaep:kaHue
pasaena (TeMbl) OCHOBHbIE BH/IbI 1€ATEJILHOCTH 00YYAKIIHXCS
Kypca
(koJHUecTBO
4acoB)
OKpYKHOCTH U (OKpYyKHOCTb, XOpbl n |(@opMyJMPOBaTh ONPeIeJeHHs: OKPYKHOCTH, XOpbl, IUaMeTpa U KacaTeJIbHOU K
KPYT. TMaMeTphl, ux CBOMCTBA. |OKPY>KHOCTH.
I'eomerpnueckue [KacatenbHas K  OKpykHOCTU. |[M3y4yaTh UX CBOMCTBA, MPU3HAKHU, CTPOUTDH YEPTEX (IIPU HATUYUH BO3MOKHOCTH).
MOCTPOEHUs OKpyXHOCTh, BIMCaHHas B yroi. [McciienoBaTb, B TOM YHCIE HMCHOJb3YS HHU(POBBIE Pecypchbl: OKPYKHOCTD,
(14 g) [lonstne o I'MT, npuMeHeHne B [BOMCAHHYIO BYTOJ; LEHTP OKPY>KHOCTH, BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB
3a7avax. buccekrpuca U |[KacaTelIbHBIX.
cepelMHHbIA nepneHaukyaspkak Hcmoab3zoBats Meroa [I'MT s nokazaTenbCTBa TEOPEM O IMEPECEUYECHUU
FEOMETPUUYECKHE MECTA TOYEK. OHCCEKTPUC YIJIOB TPEYroJbHUKA U CEPEAMHHBIX IMEPHEHAUKYISIPOB K CTOpPOHAM
OKpY>KHOCTh, OINHUCAaHHAsE OKoJo|IPCYTOJIbHIKA C MIOMOIIBIO I'MT.
TpeyronbHuKa.  Brmcanmas ~— BOBJIajeBaTh MOHATHSMM BIMCAHHOW U ONMUCAHHOM OKPYKHOCTEH TPEYIOJbHHKA,
TPEYTOJIbHUK OKPY>KHOCTb. HAXOAUTh IIEHTPHI ITUX OKPYKHOCTEH.
[Ipocreiimine 3ajaqn Ha PemiaTh OCHOBHBICE 3aJa4d HA IMOCTPOEHHE. YIJa, pPABHOIO JaHHOMY;
[OCTPOEHNE CEepPEeIMHHOT0 MEpPIEeHIUKYJIApa JAaHHOTO OTpPEe3Ka; MPSIMOM, MPOXOJsAlIed dYepes
NTAaHHYIO0 TOYKY U TIEPIEHANKYISIPHON JaHHOW MPsSMOMN; OMCCEKTPUCHI TaHHOTO YTJIa;
TPEYTOJIbHUKOB T10 PA3JIMUYHBIM DJIEMEHTAM.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUN
IToBTOpEHME, [loBTopenne u  00006mieHue [Pemars 3a1a4M Ha NOBTOPEHME, MIUIIOCTPUPYIOIIME CBA3M MEXKIY Pa3lInYHBIMY
00001IeHe OCHOBHBIX TOHSTHII M MerojoB |14CTAMH

3HaHMIi(4 1)

Kypca 7 Kiiacca

Kypca
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8 kJacc (He MeHee 68 u)

Ha3Banue pa3nena

(mpsAMOYTONIBHUK, POMO,KBaIpar),
WX MPU3HAKHA U CBOIiCTBA.
Tpanenus.  PaBHOOOKas
MPSIMOYTOJIbHAS TPAICIIUH.

u

Y 1BoeHue MEIUaHbI.

LleHTpanbHas CUMMETPUS

(TemMbI) Kypca OcHoBHbIE BU/bI eI TEJIbHOCTH 00y4ar0HuXCs

(KOJIMYECTBO OcHoBHOE coJep:kaHue

4acoB)

Yerbipéxyroabnu- ([lapamnenorpamm, ero npuszHakuu (M300paxkaTh H HAXOAUTH Ha YEpTEkKaxX YEThIPEXYTOJbHUKY Pa3HbIX BUJOB U UX 3JIEMEHTHI.
KM cBoiictBa.  YactHble  ciaydau [POpMyJHMPOBATh ONpeleJieHHs: apajenorpaMma, psMoyrojibHUKa, poM0a, KBajapara,
(12 u) [apajuieIorpaMMOB Tparneuny, paBHOOOKOH Tpanenuu, NpsiMoOyroabHON Tparenuu.

/loka3plBaTh M HCHOJb30BaThb IPH pelIeHWH 3aJa4 I[pPU3HAKK M CBOMWCTBA!
rapasuieniorpaMma, NpsiMoyrojibHuKa, poM0Oa, KBaJpara, Tpaneui, paBHOOOKOH Tparienuwu,
[PSIMOYTOJILHOM Tpareluu.

[IpuMeHsITH METO/1 yIBOCHUSI MEIMAHBI TPEYTOJIbHHUKA.

M cnosib30BaTh HUPPOBBIE PECYPCHI IS KCCIISIOBAHUS CBOWCTB U3YYaeMbIX (QHTY.
3HAKOMHMTBCS C HCTOPHEH Pa3BUTUS T€OMETPUN

Teopema ®ajeca
TeopemMa 0
MPONOPUNOHAIBH
0Tpe3Kax,

H

bIX
Mo100HbIE
TPEyroJbHUKH
(15 q)

Teopema @aneca u Teopema o
[MPONOPIIMOHAIBHBIX  OTPE3Kax.

Cp CAHAA JIMHHUA TpCYroJIbHUKA.

Tpanenus, €€ CpenHss JHMHMUS.
[IponopunoHanbHblE  OTPE3KH,
[IOCTPOCHUE 4ETBEPTOIO
[POMOPLUOHAIBHOTO  OTpEe3Ka.
CBolicTBa  ILIeHTpa  Macc B
TpPEeYroJbHUKE.

[lonoOHBIE TpeyroabHUKH. Tpu
MpU3HAKa oxo0us
TpeyroapbHuUKoB. [IpakTuueckoe
[IpUMEHEHNE

HpOBOIlI/ITb MOCTPOCHHUA C TTOMOIIBIO IUPKYJIA U JIMHEWKU C HCIIOJIb30BaHUE TCOPCMbI

Qanmeca M TEOpEMBl O  MPONOPLHUOHATIBHBIX CTPOMTb  YETBEPTHIN
PONOPIHMOHATIBHBIN OTPE30K (MPH HATUYHH BO3MOXKHOCTH).

HpOBOIlI/ITb A0Ka3aTeJbCTBO TOro, 4YT0 MEAWAHbl TPECYTOJbHHUKa NNEPECCKAIOTCS B OJHOU

OTpE3Kax,

TOYKEC, 1 HAXOAUTD CBA3b C LHCHTPOM MacCC, HAXOAUTHL OTHOHICHUC, B KOTOPOM MCEAWAHbI
JACIIATCA TOYKOH UX Mepe CCUCHUA.

Haxozme HOI[O6HI)IG TPECYTrOJIbHUKU Ha TOTOBBIX JepTeIKax C YKa3aHuem

COOTBETCTBYIOIINX MPU3HAKOB MOA00US.

PemaTts 3a1aun Ha I0JJOOHBIE TPEYTOIBHUKH C TIOMOIIBIO CAMOCTOSTEIEHOTO MTOCTPOSHUS
yepTexel (py HATMYUU BO3MOXHOCTH ) U HAX0XK/I€HUS TTOJIOOHBIX TPEYTOJIbHUKOB.
IIpoBoAUTH 10KA3aTEIBCTBA C UCIIOIB30BAHUEM ITPU3HAKOB MOJO0MS.

J/loka3pIBaTh TpU IPHU3HAKA OO0 TPEYTrOJIbHUKOB.
IIpuMeHATH [10yYEHHBIE 3HAaHUS IIPU PELICHUU T'€OMETPUUECKUX U TPAKTUYECKUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPUEH PAa3BUTHSI TEOMETPUH
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HazBanue pa3gena

(TembI) Kypca OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS

(koIMUeCTBO OcHoBHOE cofepKkaHue

4acoB)

IL1omaan. [lousitTie 06 o6meil Teopuu |OBJIageBaTh NEPBHYHBIMH IPEACTABICHHAMH 00 00LIel Teopuu IUIOmWAau (Mepsl),
Haxo:xaenue JI0IIAIH. ¢dopmyMpoBaTh CBOMCTBA IUIOLIA/IN, BHIACHATh UX HATJIAIHBIA CMBICI.

;Iﬂ:l;[(i)lﬁi]:l{ o Dopmy B st UIOmaH BoiBoauTh (GopMyIIbl TUIOMIAN MMapaJIeiorpaMMa, TPEyroJIbHUKA, Tpaneu u3 (HopMyibl
MI:lOyFO)’l"O.]'IbeIX TPEYTONBHHKA, 10111 IPSIMOYTOJIbHUKA (KBajpaTa).

¢puryp. Ilnomanu
noAo00HbIX puryp
(14 v)

napauienorpamma. OTHOIIIEHUE
[JIONIAZEd  TPEYTrOJbHUKOB €

O6HII/IM OCHOBAHUEM HJIN 061116171

BBEICOTOM.

Briaucienne IIonIaIen
CIIOKHBIX ¢buryp yepes
pazOueHue Ha YacTH Hu
JTOCTPOCHUE.

[lnomanu ¢uryp Ha KieTyaToi
Oymare.

[lnomanu momA00HBIX uryp.
Brruncienue miomanei.

3anaun MPAKTUYECKUM
coJiep;kaHueM. Pemienne 3anad ¢
MTOMOIIBIO MeToJa
BCIIOMOTaTeNIbHOM TIJIOIIATN

C

BoriBoguTh QOpMYIIBI MIIOMIAAN BBIMYKJIOTO YETHIPEX YTOJbHUKA Yepe3 JUArOHalud U yToJ
MEXK1y HUMHU.

Haxoauth miomanu ¢uryp, u300paxEHHBIX Ha KieTd4arod Oywmare,
pa30ueHue Ha YacTu U JOCTPOCHHUE (MPU HATMYUH BO3MOYKHOCTH).
Pa3oupars mnpumepsl
reOMEeTPUYECKUX 3a/1a4.

HCIIOJIB30BaATDh
HCIIOJIB30BAaHUS BCIOMOTaTSIBHOU miom@aan ajsd  pCHICHUA

HaxoauTth muomaau nogooHbIX puryp.

BbI4ucasTh IUIONMAAN PA3TUUYHBIX MHOTOYTOJIbHBIX (UTYD.
Pemath 3aqa4u Ha IUIOIIA/b C TPAKTUYECKUM COEPKAHUEM

Teopema IIndaropa
U Hayaj1a
Tpuronomerpun (10

1)

Teopema [Tudaropa, ed
T0Ka3aTelbCTBO W TPHMEHEHHE.
Ob6parHas Teopema [Iudaropa.
Ornpenenenue
TPUTOHOMETPUUYECKUX (PYHKIUH

OCTpOTrO yria,

TPUTOHOMETPUUECKHE

loka3biBaTh Teopemy [Iudaropa, mcnoab30BaTh €€ B MPaKTUUECKUX BBIYUCICHUSX.
DopMyIMPOBATH ONPEICIICHHUS] TPUTOHOMETPUIECKUX (PYHKITUNA OCTPOTO YIJIa, MPOBEPSATH
X KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUUYECKHE COOTHOIIEHHUS B TIPSIMOYTOJIbHOM TPEYTOJbHUKE.
HccaenoBatb COOTHOIICHUS MEXAY CTOPOHAMHU B MPSIMOYTOJBHBIX TPEYTrOJIbHUKAX C
yruiamu B 45° u 45°; 30° u 60°.

Hcnoab3oBaTh GOpPMYIIBI IPUBEACHUS U OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECCTBO IS

HAXO0XJICHHUS COOTHOIICHHH MEXIy TPUTOHOMETPUYECKUMH (YHKUUAMU pa3IUYHbBIX
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HazBanue pa3gena

(TembI) Kypca OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS
(KOJIMYECTBO OcHoOBHOE co/iep:KaHue
4acoB)
COOTHOILEHUS B MPSIMOYTOJIBHOM [OCTPBIX YIJIOB.
TPEyrObHUKE. OcHosHoe [IIpUMeHSITD [10JIy4eHHbIE 3HAHUS U YMEHUS IIPU PELICHUH ITPAKTUYECKUX 3aj1au.
TPUTOHOMETPHYECKOE TOKIECTRO. 3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHSI TEOMETPUH.
CoOTHOIIEHNS MEXKYy CTOPOHAMH
B IIPSIMOYTOJIbHBIXTPEYTOJIbHUKAX
¢ yrinamu B 45° u45°; 30° u 60°
Yribl B Briucanuble u  neHTpaibHble [(POPMYJIMPOBATH OCHOBHBIC OIIPE/IENICHHS], CBSI3aHHbIE C YIJIaMH B Kpyre (BIMCaHHBIN yToll,
OKPY?KHOCTH. VTJIBbL, YTOJl MEKy KacaTeIbHOU U [LIEHTPAIbHBII Yrod).
BHHCAHHLIE H XOpaoi. Yriel Mexxay xopaamu v (HaxoauTh BIUCaHHBIE YIIIbl, ONUPAIOIIUECS HA OJHY IYTY, BBIYMCIATH YIJIbl C HOMOILBIO
?{relf::;:;};;lreoﬂb““_ CEKYILUMH. BHI/I.('laHHLIe U [TEOpEMbl O BIIMCAHHBIX yIJaX, TEOPEMbl O BIMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
xn. KacaTeabHbie k|OTMCAHHBIE  YETBIPEXYTOJILHUKH, [LIEHTPATLHOM YTIIE.
OKPY/KHOCTH. UX Tpu3Haku U  cBoicTBa. [McciaenoBarhb, B TOM YHCI€ C MOMOIIBIO HU(PPOBBIX PECYpPCOB, BIUCAHHBIE U ONUCAHHBIC
Kacanue [IppuMeHeHne 3THX CBOWCTB IIPH [ETBIPEXYTOJIBHUKH, BHIBOAMTH UX CBOMCTBA U IIPU3HAKHU.
OKpYKHOCTeH PCLICHUU TeOMETPUYECKUX 3aad. [Mcnmoab30BaTh 3TH CBOWCTBA M TPU3HAKY MTPU PEIICHUH 3214
(13 ) B3aumHOE pacnosyioKeHUE JIBYX
OKPYHOCTEH. Kacanue
OKPYKHOCTEU
[loBTOpEHue, [ToBTOpEeHHEe OCHOBHBIX MOHATUH [PemiaTh 3ajauM Ha MOBTOPEHUE, WLTIOCTPUPYIOLINE CBSI3U MEX]Y PA3IMYHBIMU YacTSIMHU

00001IeHUEe 3 HAHU I
(4 9)

-
KJ1aCCOB,000011I€eHIE 3HAHUI

U METOJOB KYpCOB u 8

Kypca
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9 KJjacc (He MeHee 68 1)

Ha3Banmue OcHoBHoOE€ coJep:KaHue OcHOBHbBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS

pa3aesia (TeMbl)

Kypca

(koJHUecTBO

4acoB)

Tpuronomerpusi. [[lonstue  cuHyca, KocuHyca,@OpMYJHPOBATH ONpeae eHusI TPUTOHOMETPUUECKUX (QYHKIMHA TYMBIX U MPSIMBIX YTJIOB.
CuHyC, KOCHHYC,  [TaHI€HCA OCTPOro yriia, GopMyibiHaxoauTh CHHYC, KOCUHYC, TAHT'€HC YIJIOB TPEYTOJIbHHUKA 10 TaOJIUIlaM U Yepe3

TAHT€HC YIJIOB OT [[IPUBEACHMUS. Onpenenenue . oo ryomennus CTOPOH B TPEYTOJBHHKE.

0 10 180 rpagycoB. [TpUTOHOMETPUYECKUX  (PYHKIUH

Hcnoab30BaTh (GOpMyIbl MPUBENEHUS ISl BBIYMCICHUS TPUTOHOMETPUYECKUX (YHKIIMA

Dopmy.Jibl yriaoB ot 0° mo 180°.
R p— TYIIBIX YTJIOB.
(16 v)
Pemenne Haxoxnaenue JauMH CTOPOH | [BBIBOAMTBH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C paJlnycoM ONMCAHHON OKPY>KHOCTH).
TPEYroJIbHUKOB.  [BSJIHYUH YIJIOB TPEyrojbHUKOB. HAaX0AUTH CHHYC, KOCHUHYC, TAHT€HC yIJIOB TPEYrOJIbHUKA U CTOPOHBI TPEYTOJIbHUKA Yepe3
Teopemsl KocuHyc © CHHYC HOPSMOTrO U (rpuroHOMETpMYECKHE (YHKIUHU yTIIOB.
KOCHHYCOB 1 Tymoro yrna. TeopeMa peiyars TpeyrosbHUK, HCIIONB3Ys ONMPE/IEICHNS TPUTOHOMETPHUCCKUX (DYHKIHA OCTPOro
CHHYyCOB. KOCHHYCOB(0000IEHHA) yIJ1a, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 9) TeopeMa CHHYCOB (C paauycoM
OIHCAHHO OKPYKHOCTH). PemiaTh HecTaHAAPTHBIE IPAKTUYECKHUE 33J]a4H, CBOASIINECS K HaX0XKIECHUIO Pa3IMUHBIX
®dopMyia oA IMTpeyrobHuka P 1ICMEHTOB TPEYTOIbHIKA
yepe3 JBE CTOPOHBI U YTOJl MEXIY
HUMH. @opmyna  mIOLIAIU
YETBIPEXYTOJIBHUKA 4Yepe3  ero
JIMAarOHAIN U YTOJI MEXIY HUMU.
IpeoopasoBanne [[lousitie o  npeobpasoBanndOCBaMBAThL NMOHATHE NPEOOPA30BaHMSA MOAOOHMS.
noao0us. 10 100U HccaenoBaTh OTHOIICHHWE JIMHEHHBIX 3JIEMEHTOB (UTYp MpU TPeoOpa3zoBaHUU TOI0OMS.
(8 9) COOTBETCTBEHHBIE 3JIeMEHTEIHaxoauTh IprMephl 01001 B OKpY Karolel AelCTBUTEIbHOCTH.

MO0100HBIX UTyp.

Pemarthb TCOMCTPHUUYCCKUEC 3aJjadyd U 3ada4u U3 pCaHBHOf/'I JKHU3HHU C HCIIOJIB30BaHUCM

IMPU3HAKOB HO)IO6HI)IX TPEYTrOJILHUKOB.
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Ha3Banmue
pa3neina (TeMbl)

OcHOBHOe coepkaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0NUXCH

Kypca

(koHUecTBO

4acoB)

MeTpuuecKkue Teopema o npou3BecHUU [BHIBOIUTH METPUYECKHE COOTHOILICHUS MEXKY OTPE3KaMH XOPJ, CEKYIIMX M KacaTeIbHbBIX
COOTHOLICHUHA B OTPE3KOB  XOpH, TEOpPEMa O |c UCIIOJIH30BAHUEM BIUCAHHBIX YIJIOB U MOJOOHBIX TPEyTrOJIbHUKOB.

OKPY’KHOCTH. [IPOU3BCIICHUN OTPE3KOB | cnob30BaTh TEOpPEMBI O MPOM3BEIEHUH OTPE3KOB CEKYIIHMX, O KBajpare KacaTelbHOi
(8w CeKyIIMX, TeopemMa O KBajpaTe

KacaTeJIbHOM. HpI/IMeHeHI/Ie B
PCIICHUU I'COMCTPUICCKHUX 3aJiayq

IIpH pCIICHUHN 3a/]a4, IIOCTPOCHHUHU qepTexceﬁ Ha MMPAKTHUYCCKUX 3aHATUAX

BekTopni (12 )

Onpenenenne BEKTOPOB,
CII0)KEHHE U Pa3HOCTb BEKTOPOB,
YMHOXEHHE BEKTOpa HA YHCJIO.
@uU3N4EeCKU U TIeOMETPUYECKUI
CMBICJI BEKTOPOB.

PasnoxkeHne BekTopa IO JABYyM
HEKOJUJINHEAPHBIM BEKTOPaM.
KoopanHatsl BekTOpa.
CkanspHoe MIPOU3BEICHHE
BEKTOPOB, €r0 NPUMEHEHHE IS
HAXO0X/IEHUS JUIUH U YTJIOB.

Perienne 3amad ¢ MOMOIIBIO
BEKTOPOB.
[IpuMeHeHHEe  BEKTOpOB  JIs

pEICHUA 3aJa4 KUHEMAaTUKU U
MCXAaHUKH. MCTOI[ KOOpAUHATIIPU
PEIICHUNU TCOMETPUUYCCKUX 3ada4.
Mcnonbs30BaHue METOoJa
KOOpAUHAT B MPAKTUICCKUX
3aJadax

Hcnosb30BaTh BEKTOPHl KAaK HAINPABICHHBIC OTPE3KH, HCCJAEI0BATH TCOMETPUYCCKHIA
(mepemerienne) U GU3NIECKUH (CHUITA) CMBICIIBI BEKTOPOB.
3HATH ompeJesieHUs] CYMMBbl M Pa3HOCTH BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha 4YHUCIIO,

Hceae0BaTh T€OMETPUUYECKUI U PU3NUECKUI CMBICIIBI 3TUX ONEpaLUi.

Pematb reoMeTpuuecKue 3a/1a4M ¢ UCIOJIb30BAaHUEM BEKTOPOB.

PackiaabiBaTh BEKTOp M0 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

Mcnonb30BaTh CKaIIPHOE IPOU3BEIEHUE BEKTOPOB, BBIBOJAUTH €TI0 OCHOBHBIE CBOMCTBA.
BbruncasTh CyMMy, pa3HOCTb M CKaJIIPHOE MPOU3BEEHHE BEKTOPOB B KOOPJAMHATAX.
IIpuMeHATH CKAIpHOE MPOU3BEAECHHE U1 HAX0XKACHUS JJINH U YIJIOB.

Mcnonb3oBaTh CBOICTBA yIiaoBOro KO3(QQUIMEHTa NpSMOM MNpU pelIeHuu 3aaad, JUis
ONpEEIICHUS PACTIONOKEHHS IPSIMOM.

IIpuMeHSITH KOOPAMHATHI NPU PELIEHUU T€OMETPUYECKUX M MPAKTHUYECKUX 3ajad, Jyis
MOCTPOCHHS MAaTEMAaTHUYECKUX MOJIENIel peabHbIX 3a7a4 («METOJl KOOPIUHATY).
ITosb30BaTHCS 17151 IOCTPOEHUS U HCCIIEI0BaHUM LIU(PPOBBIMU PECYPCAMH.

3HAKOMMTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN

IloBTOpEHUE,
00001IEHME,
cucTeMaTU3anus

[loBTOpEHNE OCHOBHBIX MOHITUH |
MeToA0B KypcoB 7—I10 kiaccos,
00001IEHNE W CHUCTEMaTHh3allusd
3HaHWUMU.

OnepupoBath noHATHAMM: (Qurypa, TOYKa, TMpsMas, Yrojl, MHOIOYIOJbHUK,
paBHOOEPEHHBII UM PaBHOCTOPOHHUI TPEYroJbHUKH, MPSIMOYTONbHBIA TPEyTOJbHUK,
MeraHa, OMCCEKTpUca M BBICOTA TPEYTOJIbHHKA, MapajijiesiorpaMM, poMO, IpsIMOYTOJIbHUK,
KBaJIpaT, TPAIeLus; OKPYKHOCTh, KacaTelIbHas; paBEHCTBO U Moj00ue QUryp, TpeyroibHUKOB;
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Ha3Banmue
pa3neina (TeMbl)

Kypca

OcHOBHOe coepkaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0NUXCH

(koHUecTBO

4acoB)

sHaHuii! [Tpocreiiiiue reoMeTpUYeCcKHEapaiebHOCTh U NEPIEHIUKYISPHOCTh TPAMBIX, YTOJl MEXIY NPSIMBIMU, CHUMMETPHS]

(10 u) Gurypel M HMX  CBOICTBA.OTHOCHTENIBHO TOYKM M NPSIMOK; JUIMHA, PACCTOSAHHE, BENMYMHA YTJIa, IIOIIAIb, IEPUMETP.
Usmepenne reomerpuueckix MCIOIb30BaTh (POPMYJIBI: IEPUMETPA U IUIOIAAM MHOTOYTOIbHUKOB, JNIMHBI OKPY/KHOCTH 1
BEIINUMH. [UIOIIA/M Kpyra, 00bEMa MPsAMOYTOJILHOTO Hapalyie/euIe .

TpeyronpHuku. IlapamienbHeie u
[epIEHIUKYISIPHBIE TIPSIMBIE.
OKpy’>KHOCTb u KpYT.
['eomeTpuyeckue  MOCTPOCHUS.
YTibl B OKpPYKHOCTU. Brincanubie

U ONHCAaHHBIE  OKPYXHOCTH
MHOI'OYyrOJbHUKOB. Ilpsamas wu
OKPYHOCTb.
UeTsIpéXyrobHUKN. Brincanusie
151 ONMCAaHHbIE
YETBIPEXYTOJIbHUKHU.

Teopema I[ludaropa u Hagana
TpuroHoMeTpuu. Pemenneoommx

TPEYTOJIbHUKOB.
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
[TpeoOpa3oBanus TJIOCKOCTH.
JIBrokeHNS. ITomoOue.
CummeTpusi. [Tnomanp.
Brruncienue IUIOIIAIEN.
[lnomaan momoOHBIX  duryp.
JlekapTOBBI ~ KOOpIWHATHI  Ha
MJIOCKOCTH.

OnepupoBaTh NOHATUSIMHU: IIPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTODP; MCIOJIb30BATH
9TH HOHATHS JUIl NPEACTaBICHUS JAHHBIX W PpEIHIeHUs 3aJad, B TOM YHUCIE W3 JPYTHUX|
y4eOHBIX MPEAMETOB.

Pemath 3aJa4uM Ha IOBTOPEHHME OCHOBHBIX IOHATUN, WIUTIOCTPALMIO CBS3€H MeExXIy

[Pa3JIMYHBIMHU YaCTSAMH Kypca.
Bri0upaTs MeTO [IJ1s pelieHus 3a/1a4u.
Penrato 3aga4M 13 MOBCEJHEBHOM KU3HHU.

BCKTOpBI Ha IIJIOCKOCTH.

131eck MPEeNCTaBIIEHRI DJIEMEHTEI COAEPKAHUS Kypca, U3yYaBIInecs B 5—8 Kiraccax v TPeOVIOIIre ITIOBTOPEHMS, 00001IeHns U cucrtemarusannu. O0pamarses
2 2

K 3TOMY MaTCpUally MOXXHO B BUJIC aKIICHTA HA 3aBCPIIALOIICM 3TallC H3yquI/I;191§/pca 9 knacca niIM pacnpeacisaThb 1o COOTBETCTBYIOIIUM TEMATUUCCKHUM



10 kJacc (He meHee 68 4)

JlJInHa OKpYKHOCTH
W IUI0IIaAb Kpyra.
Boruucienue
1101 a el

(16 u)

Uucno m M JIuMHAa OKPYKHOCTH.
JlIMHA yTU OKPYKHOCTH.
Pannannas mepa yria.

[[nomjanp Kpyra U €ro 3JIEMEHTOB
(cexTopa " CEerMeHTa).
Brruucnenue momaneit  ¢uryp,

Ha3Banue OcHOBHOE cojlepKaHue OcHOBHbBIE BU/IBI 1eTEJILHOCTH 00y4aIOIIUXCS
pa3naesia (TeMbl)
Kypca
(koJHUeCcTBO
4acoB)
/lexapToB JlekapToBbl KOOpAMHATBHI TOYeK |[(OCcBaMBATh MOHATHE MPSIMOYTOJIbHON CUCTEMBI KOOPIUHAT, AEKAPTOBBIX KOOPIUHATTOUKH.
KOOPAUHATHI Ha INIOCKOCTH. BbIBOAUTHL ypaBHECHUE NPSMOW U OKPYKHOCTH.
MJIOCKOCTH YpaBHeHHE TIPAMOH. YIJIOBOH |Byinensith  mommbiii KBAaJpaT MjisgHaXOXJIEHHS LEHTPA M Paauyca OKPYKHOCTH II0 €f
KOX(QQUIHUEHT, TaHTeHC YrIJa
(16 v) YPaBHEHHIO.
HAKIOHA, ~ MapalieNbHEe W o .
ePIEH MKy IAPHBIE TPAMBIE, emaTh 3a/a4YdM HA HAXOXKJCHHE TOYEK IIePECCUCHUs] MPSIMBIX M OKPYXHOCTEH C
VpaBHeHHe OKpyskHOCTH. [TOMOIIBIO METO/Ia KOOPMHAT.
HaxoxneHue koopauHar Todek [MICIOJIB30BAThL CBOWCTBA YriaoBOro Kod(GuuueHTa NpAMON IIpU PEINEHMU 3a1ad, 1Jis
[IEPECCUEHUs]  OKPYXKHOCTH U |OIpeAeIICHHS PACIIOIOKEHHUS MPSMON.
[IPAMOM. I[IpuMeHsITh KOOPAMHATHI MPH PEIICHUH TCOMETPHUUECKUX M MPAKTUYECKUX 3ajad, Ui
MeToa KOOpIMHAT IPU. PETICHIA MMOCTPOCHUSI MaTEMaTHUYECKHX MOJIEeH peallbHbIX 33a/1a4 («METO/1 KOOPIUHAT).
TCOMETPHUYCCKUX 3a7ad. .
Ilosib30BaTHLCSI 7151 TOCTPOCHUS U HCCIIET0BaHUHN ITU(PPOBBIMHI PECYPCAMH.
Vcnionb30BaHue MeToa 3 .
coopuHAT B mpakTHueckix SHAKOMHTLCS C HCTOPHEI PasBUTHS TCOMETpUHL
3aayax
[IpaBuibHbIE [IpaBuiibHBIE ~ MHOrOYroiabHUKH@OPMY/JIMPOBATH ONpPEIEICHNUE MPABUIBHBIX MHOTOYTOJBHUKOB, HAXOAUTh UX DJIEMEHTHI.
MHOTOYIOJIbHUKH. [BBIUUCIEHUE  UX 971eMeHTOB.[101b30BaThCSA TIOHATHEM JJIMHBI OKPY)KHOCTH, BBEJCHHBIM C TIOMOIIBIO TPABHIBHBIX

MHOTOYT'OJIbHUKOB, ONPeleJIsiTh YNCIIO T, JUIMHY JYTH U palMaHHyl0 MEpY yrIia.
[IpoBoauTH Nepexoa OT paJuaHHONW MephI YIJIa K IPaTyCHON U HA00OPOT.

OnpeaensiTe IIOMaas Kpyra.

BoiBoauTh dopmyabl (B rpaaycHON U paJMaHHON Mepe) A JUIMH OyT, TUIOIaAeiCeKTOpOB;
1 CETMEHTOB.

BoruncasaTs mwiomany Guryp, BKIFOYAIOUIIX AJIEMEHThI OKPYKHOCTH (KpyTa).

BKJIFOUAIOIIMX AJIEMEHTHI Kpyra

HaxoauTsh mjIoagy B 3agadax pCaHBHOﬁ JKHM3HHU.
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Ha3Banmue OcHoBHOe coiep:kaHue OcHOBHBIE BUIbI 1€ATEJIBbHOCTH 00Y4ar0IUXCs
pasnesna (TeMbl)
Kypca
(koHUecTBO
4acoB)
/{BUIKEeHUSA [lonsTHE O NBMKECHUUIUIOCKOCTH. [Pa30upaTs npuMepsl, WILTIOCTPUPYIOIINE IOHATUS ABH)KECHUS, LICHTPOB U OCEHCUMMETPUH.
ILI0OCKOCTH [lapannensHbIi [IEPEHOC, | MDOpMYIMPOBATH OINPEICICHUS NapAJLIEIBHOIO MEPEHOCA, [IOBOPOTA U OCEBOMCUMMETPHHU.
(10 w) MOBOPOT W CUMMETPUA. OCH M |y ponure nx CBOMCTBA, HAXOAUTDb HETIOBIKHBIC TOUKH.
HCHTPDI CHMMETPIH. HaxoauTh LEHTPHI U OCH CUMMETPHH MPOCTEHIHNX QUTYP.
[Ipocreiiimme npuMeHEHUs B .
peleHmH 3124, IIpuMeHATH NapaJIeNbHBIM IEPEHOC U CHMMETPHUIO IIPU PEIIEHUN I€OMETPUUYECKHUX 3a1ad
(pa3bupath MpUMEpHI).
Hcnoab30BaTh 17151 IOCTPOCHUS U UCCIIE0BaHUM U(DPOBBIE PECYPChI
IloBTOpEHUE, [loBTOpEeHUE OCHOBHBIX MOHATHH |OnmepupoBaTh MNOHATHSAMH: (Urypa, TOYKa, MpsAMas, Yyroll, MHOTOYTOJBHUK,
0000ennue, u  MeTomoB KypcoB /—10 |paBHOOEIpEHHBI M pPaBHOCTOPOHHUH TPEYTOJBHHUKH, TPSMOYTOJIBHBIA TPEYTOJIBHUK,
CHCTeNnga““ﬂ KJIaCCOB, 00001eHue U |MeJuaHa, OuCCeKTpuca U BbICOTA TPEYTOJIbHUKA, TapajuleorpaMm, poMO, MpsIMOYTOJIbHHUK,
3; g l;;m CHUCTEMAaTU3ALIHS 3HAHWM. [KBajapar, Tpameuusi; OKpPY)KHOCTb, KacaTellbHasi; paBeHCTBO M TMojo0ue ¢uryp,
( [IpocTeiiimme  reoMeTpUYECKUE [TPEYTOJIbHUKOB; NAapauIeIbHOCTD U NEPIIEHANKYISIPHOCTD NPSMBIX, YTOI MEXAY NPSMBIMH,
¢urypel M UX  CBOICTBa. [CHMMETPHUS OTHOCUTEIHHO TOUKH U MPSIMOH; JUIMHA, PACCTOSHUE, BEIMYMHA YTIIa, JI0UIa]b,
W3mepenue F€OMETPUYECKUX [IEPUMETP.
BEJINYUH. TpeyroapHUKH. Hcnoab3oBath GopMyJIbl: IEPUMETPA U IUIOMATN MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH
[TapaytensHbIE YU TUIOIIAIU Kpyra, 00bEMa NpsSIMOYTOJILHOTO Mapaljiesienumea.
[CPICHAUKYIAPHBIC IPAMBIC. OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHASI CHCTEMA KOOPAMHAT, BEKTOP; MCI0JIb30BaTh
OKpyXHOCTb u KpYT.
OTU TOHATHA NJs NMPEACTABICHMs JAaHHBIX M PEIICHUs 3a1ad, B TOM 4YHCIE U3 APYTUX
['eoMeTpuyYEeCKHE  TOCTPOECHUS. yaeGHBIX PEIMETOB.
YTJIBI B OKPYKHOCTH. Pemiath 3a4a4M Ha MOBTOPEHHE OCHOBHBLIX IOHATHMN, WIUIIOCTPALMIO CBA3EH MEXIY
BIHCAHHBIE M ONMCAHHBIE |sasyyqypivy qacTAME Kypca. BeIGHpPATh METO [UIS peleH s 3a/a4m.

231ech MpEACTaBIICHBI JIEMEHTHI COAepKaHMsl Kypca, uzydasmuecs B 5—10 kimaccax u TpeOyrolyie MTOBTOPEHUs, 0000IIEHUs U CUCTEMaTU3aI1H.
OOparmatbest K 3TOMy MaTepHally MOXKHO B BHJI€ aKIIEHTa Ha 3aBepluarolieM iTare u3ydeHus kypca 10 kimacca unum pacnpenensite Mo
COOTBETCTBYIOIIUM TEMATHUYECKUM pa3jiesiaM, U3y4aeMbIM B TCUCHHE YIEOHOTO 19



Ha3Banmue
pasnesna (TeMbl)
Kypca
(koHUecTBO
4acoB)

OcHoBHOe coiep:kaHue

OcHOBHBIE BUIbI 1€ATEJIBbHOCTH 00Y4ar0IUXCs

OKPY>KHOCTU MHOT'OYTOJIbHUKOB.
[Tpsmas u OKPY’>KHOCTb.
UeTpipéxyrobHUKH. Brincanueie
17 OIMCaHHBIE
YEeTBIPEXYTOJIbHUKH.

Teopema Iludaropa u Haugama
TpUroHOMeTpHH. Perenneooumx

TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJBHUKH.
[IpeoOpazoBanms IUIOCKOCTH.
J{BrOKeHUS. [TonoGwue.
CummeTpus. [Lmomans.
Brraucienne ILUIOIIAJIEH.

[lmomanu 1omOOHBIX  GuUryp.
/lexapToBBl ~ KOOpAMHATBI  Ha
[1JIOCKOCTH. Bexkropsl Ha
[JI0CKOCTH

PernaTh 3aga4u U3 IOBCETHEBHON YKU3HU.

[Ipu pazpaboTke paboueil mporpamMmbl B TEMATHYECKOM IIAHUPOBAHUM JOJKHBI OBITh YYTEHBl BO3MOKHOCTH WCIIOJIH30BAHUS
ANEKTPOHHBIX (LUQPPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIIOMIUXCA Y4€OHO-METOAMYECKUMHU MaTepuajaMu (MyJIbTUMEIUITHBIC
MPOTPAMMBbI, DJICKTPOHHBIE YYEOHUKH W 3aJa4YHUKH, DJICKTPOHHBIE OMOIMOTEKU, BUPTyaJIbHBIC JTAOOPATOPWUHU, UTPOBBIE TPOTPAMMBIL,
KOJUICKITUU 1U(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), HUCIOJB3YyeMBbIMH Jisi OOydeHus u BocmuTaHusi oOywaromuxcsi ¢ PAC,

IIPE/ICTABICHHBIMU B AJIEKTPOHHOM (LIMPPOBOM) BHJIE M pean3yromumu auaaktuyeckue Bo3moxkHoctu UKT, conepikanne KOTOpbIX

COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUM.
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

8 - 10 KIIACCBbI

Leau u3yyeHusi yaedOHOro Kypca

B coBpeMenHOM 1IM(pOBOM MHpE BEPOSTHOCTh M CTATHCTUKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
¥ UX pOJIM B 00pa30BaHWH, HEOOXOIMMOM KakJIOMy 4elloBeKy. BospacTaer uncio
npodeccuil, Ipyu OBJIAJICHUU KOTOPBIMHU TpeOyeTcs: Xopoiiasi 6a3oBasi MOATOTOBKA
B 00J1aCTH BEPOSITHOCTH U CTATHUCTHKH, TaKas MOJrOTOBKA BayKHA JIJIS TTPOIOJKEHUS
00pa3oBaHus U JJIs1 yCHETHOM MpodeccunoHanbHON Kapbephl.

Kaxxnip1il yenoBek MOCTOSTHHO NMPUHUMAET PEIICHUS] HA OCHOBE MMEIOIIUXCS
y HETO JAHHBIX. A JIJIs1 000CHOBAHHOTO MIPUHSITHUS PEILICHUS B YCIOBHUSIXHEIOCTAaTKA
uiy u30bITKa HHGOpPMALIUU HEOOXOMMO, B TOM YHUCJIE XOPOIIo c(hOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIITUICHHE.

NMeHHO T1Oo3TOMY OCTpO BCTaja HEOOXOAUMOCTh c(opMuUpOBaTH Y
oOydaromuxcsi GyHKIIMOHATHHYIO TPaMOTHOCTh, BKIIIOUAIOIYIO B ce0s B Ka4eCTBE
HEOTHEMJIEMON  COCTABJISIIOIIEH  YMEHHME  BOCIPUHUMATh U  KPUTUYECKH
aHAJIM3UPOBATh UHGOPMAITUIO, TTPEICTABICHHYIO B PA3INYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX pPEATbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTH MPOCTEHINME BEPOSATHOCTHBIC PAacUYEThl. 3HAKOMCTBO C OCHOBHBIMHU
NPUHIKAIIAMHU cOOpa, aHaIN3a U TPEACTABICHHUS TaHHBIX U3 Pa3IMYHbIX Cep KU3HH
o0I11ecTBa U rOCy1IapcTBa MPUOOIIAET 00YJaIOMUXCs K OOIIECTBEHHBIMUHTEPECAM.
N3ydyeHne OoCHOB KOMOMHATOPWKH pa3BHBACT HABBIKM OpPTaHU3AIMU Tiepedopa H
mojicuéTa 4ricjia BAPUAHTOB, B TOM YHCIIE, B MIPUKIAIHBIX 3a7a4aX. 3HAKOMCTBO C
OCHOBaMH Teopuu  TpadoB co3maér maTeMaTudeckuid (QyHIAMEHT IS
(dbopMHpOBaHU KOMIETEHINI B 00;1acTh UHPOPMATUKH U ITU(POBBIX TEXHOJIOTHUH.
[ToMmuMo »3TOrO, TMpPU W3YYCHUH CTATUCTUKH W BEPOSTHOCTH OOOTAMIAIOTCS
NPEICTaBIICHUS YYalluXcsi O COBPEMEHHOM KapTHHE MHpa M METOJaX €ro

HNCCJICOAO0BAaHM:], q)OpMI/IpyeTCSI IMOHUMAHNEC POJIM CTATHUCTUKHM KaK HWCTOYHHKA
10:



COLIMAJIbHO 3HAUYMMOM MH(pOpPMAIMU U 3aKJIAIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIICHUS.

B cooTBeTcTBUM C JaHHBIMHM LEISIMH B CTPYKTYpE IMPOrpamMmbl y4eOHOTO
Kypca «BeposTHOCTh M CTAaTUCTHKa» OCHOBHOM IIKOJBI BBIAEJIEHBI CIEAYIOIINE
COJZIEpKATENIbHO-METOInYeCcKue JTMHUM: «IIpencraBienne JaHHBIX U OMUCATEIbHAS
cTaTuCTUKa»; «BeposTHOCTE»; «OleMeHThl KOMOWHATOpUKW»; «BBeneHue B
Teopuio TpadoBy.

Conepxanue nuHum «IIpeacrapieHne JaHHBIX U ONUCATENIbHAS CTATUCTUKA
CITY>KUT OCHOBOM JJ1s1 POpMHUPOBAHUSI HABBIKOB pabOThI ¢ MH(POpPMAIIMEH: OT YTCHUS
U MHTEpIpeTaluy UHPOpMalluu, MpeICTaBICHHON BTA0/IMIIaX, HA AMarpaMMax U
rpadgukax g0 cOopa, NPEACTABICHUS W aHadu3a JaHHBIX C HCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOydJaronecsi y4yaTcsi CUMTBIBATH W HWHTEPHPETUPOBATH JAaHHBIC, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh Haj
dbakTOopamMu, BbI3BIBAIOIIUMU HW3MEHYMBOCTh, W OIICHUBATh WX BIJIMSHUE Ha
paccMaTpUBaeMbl€ BEJIMUUHBI U TPOLECCHI.

NHTYynTHBHOE NpENCTAaBICHUE O CIYyYalHOW M3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEW W TEHACHIMH CTAHOBUTCA MOTHUBHUPYIOIIEHM OCHOBOM IS
U3YYEHUS] TEOPUHU BEPOSTHOCTEN. Bosbplioe 3HaUeHNE 3/1eCh UMEIOT PAKTUYECKHE
3a/1aHUsl, B YACTHOCTH OMBITHI C KJJACCUYECKUMHU BEPOSITHOCTHBIMU MOJACIISIMH.

[TonsiTe BEpOSATHOCTH BBOJMTCS Kak Mepa MpaBAoOnoaoOus ciIydyailHOTO
coObiTusi. I[lpm u3ydyeHun kypca oOydHaronIuMecss 3HAKOMATCS C MPOCTEHIINMHU
METOJJaMH  BBIYUCIICHUS BEPOATHOCTEM B  CIy4YallHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HUCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJISIIOLIMMU  CTaBUTh M pemaTrh Oosee clokHble 3anauu. B kypc Bxonsr
HayajbHbIE TMPEJACTABICHUS O CIy4YalHbIX BEJIMYMHAX M HMX YHCIOBBIX
XapaKTepUCTHKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO 00YyYarOUIUXCsl C
MHOXECTBAMU M OCHOBHBIMH OIE€palMsIMUA HaJl MHOKECTBaMH, PacCMaTPHUBAIOTCS
IpUMEpPbl IPUMEHEHUS ISl PELCHUs 3a/1ad, a TaK)KE HMCIOJIb30BAHMS B JIPYTIHX
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MaTEeMaTHYECKHUX Kypcax M y4eOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 kmaccax u3ydaercs Kypc «BeposiITHOCTh M CTaTHCTHKA», B KOTOPHII
BXOAAT pasaensl: «lIpeicraBicHME JaHHBIX W ONHKCATENbHAs CTATUCTHUKAY,
«BeposaTHOCTEY; «DIIeMeHTHl KOMOMHATOPUKHY; «BBeicHHE B TEOPHUIO TpadoBy.
Ha w3ydenue maHHOTO Kypca OTBOAMT 1 ydeOHBIN Yac B HEJEIIO B TCUCHHE

KakJ1oro roga ooy4enus, Bcero 102 yueOHbIX Jaca.

Copep:xanue yueOHOro Kypca (1mo rogam 00y4eHus)

8 ki1acc

[Ipencrapiienue JaHHBIX B BUJIE TAaOJHII, JUarpamm, rpadukoB. 3arnoaIHeHue
TaOJIMIl, YTEHHE U TIOCTPOEHUE JauarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) W
KpPYTOBbIX). UTeHHEe rpauKkoB peanbHBIX TporieccoB. M3pneuenne nndopmaiuu us3
qyarpamMM U TaOJIuIl, UCIIOJIb30BAHUE U MHTEPIIPETAIUS TaHHbBIX.

OmnucarenpHasi CTaTHCTHKA: CpelHee apupMeTHYecKoe, MeIHuaHa, pa3Max,
HauOoJbIllee W HAWMEHBIIIEE 3HAUYCHHS HaOOpa YHUCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CrnydaifHpI SKCTIEpUMEHT (OTBIT) U CydailHOe coObITHE. BeposTHOCTh u
yacToTa. Pojib MasoOBEpOSTHBIX M MIPAKTUYECKU JOCTOBEPHBIX COOBITHI B IIPUPOJIC
1 B obmecTBe. MoHeTa v UrpasibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmnua, pedbpo. Crenens Bepmmubl. Yucino pédep m cymMmapHas
creneHb BepiuH. [IpencraBnenue o cBs3HocTH rpada. -Llenu m uukisl. [lytu B
rpadax. O06xon rpada (ditepoB myTh). IlpencraBienne 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3amauc nomoiipio rpados.

9 knacc

[IpeacTaBienue JaHHBIX B BUIE€ TAOJHUIL, AUArpaMM, rpadukos.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Ormnepauuu HaJ
MHOKEeCTBaMU: 00beIMHEHHE, IepeceueHune, JonoaHenue. CBoiicTBa onepanuii Haj

MHOXKCCTBaAMM.: NEPEMCCTUTCIILHOC, COYCTAaTCIIbHOC, pacnupeaciInTCIIbHOC,
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BKIItoueHus. lcmonb3oBanue TrpadUUecKOro MPEeACTaBICHUS MHOXKECTB IS
ONMCAHUs PEABHBIX IIPOLIECCOB U SIBJICHUM, IIPY PELICHUN 3a4a4.

N3mepeHne paccenBaHMs AaHHBIX. J(HUCHEpCcUsl M CTaHAAPTHOE OTKJIOHEHHE

YHCIIOBBIX HAOOPOB. /lnarpamMma paccerBaHus.

DneMeHTapHbIe COOBITHA CiaydaiiHOro ombiTa. CrydaifHble COOBITHS.
BepositHocT  coObiTuii.  ONBITBI € PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU
coObITusiMu. CiydaiiHbiil BEIOOpP. CBSI3b MEXKy MaJIOBEPOSITHBIMU U MTPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa AEpEBBEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BHUCSIYEH BEpUIMHBI, CBA3b MEXKIY YMCIOM BEPIIMH W uyuciioM pédep. [IpaBuio
yMHOXeHHUs. Pemienue 3aaau ¢ nomoipto rpados.

[IpotuBononoxkueie coObiTud. Juarpamma Oiinepa. OObeAMHEHUE W
nepeceyeHre  coObiTuil. HecoBMecTHble  coObiTusaA.  Dopmyna  CIOXKEHHS
BEPOSATHOCTEU. YCJIOBHAs BEpOSITHOCTh. [IpaBuino ymHoxkenus. HezaBucumblie
coObiTus. llpencraBneHue sKkcnepuMeHTa B BHUAE JepeBa. PemieHue 3anady Ha
HaxO0XJICHUE BEPOSATHOCTEW C TMOMOIIBI JEpeBa CIYyYalHOI'O 3SKCIIEpPUMEHTA,
nyarpamm Jitnepa.

10 kaacc

[IpencraBieHre [aHHBIX B BHJE TaOIul, JAMarpaMM, IpaduKoB,
MHTEpIIpEeTalus JaHHbIX. YTeHHEe U MOCTPOeHUE Talull, AUarpaMm, rpaduKoB 1o
pEeaJbHBIM JAHHBIM.

[TepectanoBku u dakropuan. CodeTanust ¥ YUCIO codeTaHuil. TpeyroapHuK
[Tackans. Pemienue 3a1a4 ¢ UCNOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposiTHOCTb. CiydailHbIM BBIOOp TOUKM W3 (PUTYpBI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynada. Cepusi MCHBITAHUM 10 IEPBOrO ycHexa.
Cepust ucnbiTanuii bepnymmm. BepositHocTH cOObITHII B CEpUM  MCIIBITAHUNA
bepnynu.

CinyyaiiHasg BelIMYMHA W PaCIpeleieHUE BEpOsATHOCTEW. MaremaTudyeckoe
oxupanue M gucnepcus. [lpumepsl  MaremMaTMYeCcKOro  OXKHIAHMUS — Kak
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TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BENMYMHBL. MaTeMaTM4ecKoe OXKHIAHUE U
JCIIEPCHUS CIIyYalHOW BEJTMYMHBI «YHCIIO YCIIEXOB B CEpUU UCIIBITAHUN bepHy .
[TonsTue o 3akoHe OonblINX YyKcell. M3MepeHne BEposSTHOCTEN ¢ IOMOUIbIO

qyacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YHCET B MPUPOE U OOIIECTBE.

Ilnanupyemblie npeaMeTHbIE Pe3yJbTATHI 0CBOCHUN Pado4eil MporpaMMbl
Kypca
(o rogam 00y4YeHuUs)
[IpenMeTHbIe pe3ysIbTaThl OCBOCHUS Kypca «BepoSATHOCTh U CTaTUCTHUKA» B
8-10 kiaccax xapaKkTepu3yrTCs CIETYIONUMU YMEHUSIMHU.

8 kiace

Yurate uH(pOpMalMio, MPEACTABICHHYI0 B Ta0iMLaX, Ha JuarpaMmax;
IpPEJCTaBIsATh JaHHbIE B BHUJE TaOJUI], CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAUCHUIA.

OnuceiBaTh W MHTEPIPETUPOBATh pPEATbHbIE YHUCIOBBIE JIAHHBIE,
MpE/ICTaBJICHHbIC B TA0JINIIAX, HA TMarpaMmax, rpadukax.

Hcnonb30BaTh AJs ONMHUCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudmeTnueckoe, MeauaHa, HauOoJblliee M HAaUMEHBIIEE 3HAYCHUS,
pa3mMax.

HNmeTs mpenacraBieHue O Cay4alHOW M3MEHUYMBOCTH HA IpUMEpax LEH,
bu3nYECKUX BEIMYUH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

9 kaacc

W3Bnekats u mpeoOpazoBbIBaTh MHPOPMAIIHIO, NMPEACTABICHHYIO B BHUJIE
Ta0JIMILL, TUarpaMm, rpauKoB; MPEACTABIATh JaHHBIE B BUJIE TaOIUIl, TUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MIOMOIIBIO CTATUCTUYECKHUX IMOKA3ATENEH: CPEIHUX
3HAYEHUN U Mep pacceuBaHUsl (pa3max, JUCIEPCHUs U CTAaHJAPTHOE OTKIIOHEHHE).
HaxoauTh 4acTOThI YHCIOBBIX 3HAYEHU M 4aCTOTHI COOBITHI, B TOM YHCIE IO

pe3yJibTaTaM U3MEPEHUI 1 HaOIIOACHUH.
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HaxoauTb BepOsATHOCTH CITy4alHBIX COOBITHIA B OTIBITAX, 3HAS BEPOSITHOCTH
JJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B OIBITaX C PaBHOBO3MO>XHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpapuueckre MOJIEIH: JEPEBO CIy4alHOTO SKCIIEPUMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsmasi.

OnepupoBaTh NOHATHUSAMHU: MHOXECTBO, TMOJMHOXECTBO; BBIIOIHAThH
olnepalyyd HaJl MHOXECTBaMH: OOBEIUHEHUE, IIEPECEUECHHE, JIONOJIHEHUE;
IIEPEYUCIIATD 3JIEMEHTHI MHOXKECTB; [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe Npe/ICTaBICHUE MHOXKECTB U CBA3EH MEXIy
HUMM JJIs OIIMCAHHUsI IIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3
JPYTUX YYEOHBIX MIPEIMETOB U KYPCOB.

10 xknace

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEICTABICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHUJE TaONIUL, AUarpaMM, rpaukoB; MpPe/ICTABIATH
JTAaHHBIC B BUE TaOJIUII, 1UarpamMmm, rpaduKoB.

PemaTte 3agaud OpraHU30BaHHBIM IE€PEOOPOM BAPUAHTOB, a TAKKE C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU U1 MaCCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPbI PACCEUBAHMS.

HaxoauTb 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITHUS, B TOM YHCIIE MOJIb3YAChH
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHHIN U HAOTIOICHUT.

HaxonuTh BEpOSTHOCTH CITyYailHBIX COOBITHI B U3yUYE€HHBIX OIbITaX, BTOM
YHClie B OMbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPHUAX
VICIIBITAaHUU JI0 IIEPBOT0 YCIIEXa, B CEPUAX UCIBITAaHUNU bepHyIuu.

NmeTs mpeacraBieHue O CIIYYalHOM BEIWYMHE UM O pPaCIpeleiICHUU
BEPOSITHOCTEM.

HMmeTp mpeacTaBlieHUE O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET

B IIPUPO/JIE U OOIIECTBE.
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TemaTnuyeckoe MJIAaHUPOBaHHUeE Y4eOHOro Kypca (1o rogam o0y4eHmusi)

8 kJuacc (He meHee 34 u)

Ha3zBanue
pasnesa (TemMbl)
(KoIMYeCcTBO OcHoBHOE coiep:KaHue XapakTepuCcTHKA JeATeJIbHOCTH 00yYAOIINXCS
4acoB)
[IpeacraBiieHue [Ipencrasienue JIAaHHBIX B |(OcBauBaTh CHOCOOBI MMPEJCTABICHUSI CTATUCTUYECKUX JIAHHBIX M YUCJIOBBIX MACCHUBOB C
MaHHBIX Ta0IMIaX. [IpakTryeckue [IOMOIIBI0 TAOJUIl U JMAarpaMM C MCIOJb30BAaHUEM aKTYallbHBIX M BaXXHBIX JaHHBIX
(7 9) BBIYMCIICHUSI 10  TaOJUYHBIM |(IeMorpaduuecKre JaHHbIE, MPOU3BOJCTBO IPOMBIIUICHHOW W CEIIbCKOXO3SHCTBEHHOMN
ITaHHBIM. H3BneueHue U [MPOAYKIIKHU, OOIIECTBEHHBIE U IPUPOJIHBIC SIBICHUSA).
WHTEpHpeTaIus TabnuyHbIX [M3yyaTh MeToAbl paboThl ¢ TAOIMYHBIMHU U TpadUYECKUMU MPEACTABICHUSIMHU JAHHBIX C
naHHbIX. [lpakTHueckas paboTa |[MOMOIIBIO HIHU(PPOBBIX PECYPCOB B XO/€ MPAKTUUECKUX PabOT.
«Tadmuusy.
['paduueckoe [Ipe/ICTaBICHHE
MaHHBIX B  BUJE  KPYTOBBIX,
CTOJIOMKOBBIX (cros64aThIX)
nuarpaMM. UTeHue u MocTpoeHue
TIarpaMm. [Tpumepsl
memorpaduueckux Jliarpamm.
[IpakTnueckas pabota
«Jlnarpammbn»
OnucarejbHas Uucnossle  Habopwl.  CpenHeelOcBamBaTh NMOHSITUSI: YMCIOBON HAaOOp, Mepa LIEHTPAJIbHON TEHAEHLUHU (Mepa LIEeHTpa), B
CTATHCTHKA apupMeTHIECKOoe. TOM YHCIIe CpeTHee apuPMeTHIecKoe, MeTnana.
(8 1) Menuana  49ucioBoro  Habopa.OMUCHLIBATH CTATUCTUYECKUE JTAHHBIE C TIOMOIIBIO0 CPETHETO apru(METHIECKOTO UMETUAHBI.
'Y CTOMYHBOCTh MEIUAHBI. PeriaTe 3agaun.
[Tpaktiueckass pabota «Cpennue3yuyaTh cBOiiCTBA CpeIHUX, B TOM YHCIE C MOMOIIBIO IU(PPOBBIX PECYypCOB, B XOMAE
3HAUYCHUS. MPAKTUIECKUX PadoT.
HaubGonpimee u  HauMeHblieeOcBaMBATh MOHSTHS: HAaNOOIbIlIee U HAMMEHbIIIEE 3HAYCHHsS YHMCIOBOTO MAacCHBa,pa3Max.
3HAUYCHMUsI  YHCIOBOrOo  Habopa.Pemarth 3agaum Ha BEIOOP CrocoOa OMMCAHUS JAaHHBIX B COOTBETCTBUU C MPUPOIONIAHHBIX
Pasmax. W [EISIMU UCCIICIOBAHMS
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Ha3Banue
pa3aeJia (TeMbl)

(KoJaMUecTBO OcHOBHOE cojiep:KkaHue XapakTepucTHKA JeATeJIbHOCTH 00y4YarouXcs

4acoB)

Cayuaiinast Crnyuaiinas U3MEHYMBOCTh |(OcBaMBaTh MNOHATHS. YacTOTa 3HAUYEHWH B MAacCHUBE JaHHBIX, TPYNIHUPOBKA ITaHHBIX,

W3MEeHYHBOCTh (mpumepsl). YacToTa 3HaYEHUH B [THCTOTPaMMa.

(6 1) MaccuBe JMaHHBIX. [ pynmupoBka. [CTPOMTH U aHAJM3MPOBATH TMCTOrPAMMBI, MOAOUPATH MOAXOIAIIMN IIAT TPYIIITUPOBKH.
['ncrorpammer. OcBauBaTh rpaduyeckre MpeICTaBICHUs] Pa3HBIX BHUAOB CIy4alHON HM3MEHUHMBOCTH, B
IIpaxTnyeckas paboTa irom ymcie ¢ MOMOIIBIO IH(POBBIX PECYPCOB, B X0/ MPAKTHIECKOH PaGOTHI
«CiryuaitHast ”3BMEHYHUBOCTH)

Beenenue B ['pad, BEpUINHA, pebpo. |OcBauBath mnoHsATHSA: Tpad, BepmmHa rpada, pedpo rpacda, creneHb (BaJIEHTHOCTbH

Teopuio rpados [IpencraBnenue 3aauun C [BEpIUIMHBI), LIETIb U UK.

(4 9) nomonipto  rpada.  Crenensp [OcBamBaTh MOHSITHS: MYTh B Tpade, 3iepoB myTh, 00x0/1 rpada, opueHTUPOBaHHBIHM Tpad.

(BaJIeHTHOCTB) BepHIMHBI. Yucio
pébep W CcyMMmapHas CTENeHb
BepunH. Llens m nuxn. Ilyts B
rpade.
cBsizHOCTU Tpada. O6xon rpada
(otinepoB myTh). [IpencraBienue
00 OpHEHTHPOBAHHBIX Tpadax

[IpencraBnenue 0

PemaTh 3aa4u Ha MMOMCK CyMMBI CTETIeHEH BepIInH Tpada, Ha MOUCK 00xoxaa rpada, Ha
MOWCK MyTeH B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh cnoco0bl IpeACTaBICHUS 3a7ad U3 Kypca aiaredpbl, r€OMETpUH, TEOpUHU
BEPOATHOCTEH, JPYrUX IPEIMETOB C MOMOLIbI0 IpadoB (KapThl, CXEMBbI, dJIEKTPUUECKUE
1eny, GyHKINOHATIBHBIE COOTBETCTBUS) HA IIpUMeEpax.

BepositHOCTB M

CrnyyaliHBIif ONBIT U ClydailHOe

OcBauBaTh NOHATHSA. CIy4yailHBIH ONBIT M CiIy4ailHOE COOBITHE, MaJIOBEPOSTHOE U

yacToTa coObiTHe.  BeposdTHOCTb U |[OpaKTHYECKU JOCTOBEPHOE COOBITHE.
CJIYYAHHOI 0 JacToTa COOBITHSL. Ponp [M3ywyaTh 3HaYMMOCTH MAaJIOBEPOSITHBIX COOBITUH B MHPUPOJIE M OOIIECTBE HA Ba)XKHBIX
cOOBITHA MaJIOBEPOATHBIX M IMPAKTUYECKH [[IpUMeEpax (aBapuu, HECUACTHBIE CIydyau, 3allUTa MEepCOHAIbHON HMH(pOpMAINH, repeaaya
(4 9) JTIOCTOBEPHBIX COOBITHI B |JaHHBIX).
npupoze u B obmectBe. Monera M3y4aTh pojib KJIACCHUECKUX BEPOSTHOCTHBIX Mojiesell (MOHeTa, MrpajbHas KOCTb) B
U UrpajbHas KOCTb B TEOPHM [TEOPUU BEPOATHOCTEH.
BEPOATHOCTEM. Ha6uronaTh M M3y4aTh 4acTOTy COOBITUH B MPOCTBIX HKCIEPUMEHTAX, B TOM YHCIE C
[TpakTiueckast padora «Yacrora [MomoIlIbi0 HU(POBBIX PECYPCOB, B X0O/I€ MPAKTUYECKOMN pabOThI
BBINAJICHUS OpJIay
O000meHne, [IpencraBnenue JnaHHbIX. (IIOBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY 3HAHMIA.
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Ha3Banue
pa3aeJia (TeMbl)

XapaKTepI/ICTHKa JACATCJIBbHOCTH oﬁyqammnxcﬂ

(KOJIM4ecTBO OcHoBHOe coJep:kaHue

4acoB)

KOHTPO.JIb OnucarenbHas cratucTuka. [Pemiath 3aga4ym Ha MpEACTaBICHHE W ONHUCAHHWE JAaHHBIX C IOMOIIBI0 H3YYEHHBIX

(5 9) BepositHOCTB CIIy4aliHOTO [XapakTepucTHK. OOCYKIaTh NPUMEPbI CIy4YalHBIX COOBITHH, MaJIOBEPOSTHBIX U
cOOBITHS MPAKTUYECKH IOCTOBEPHBIX CIYYaHHBIX COOBITHH, UX POJIM B IPUPOJIE M KU3HU YETIOBEKA
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9 kuaacc (He MeHee 34 4)

Ha3Baunmue
pasaesa (TemMbl)

OcHOBHOe coJiepkaHue

XapakTepucTHKA 1eATeJIbHOCTH 00YYA0IUXCS

(koJHUecTBO
4acoB)
IloBTOpEHME [IpencraBienue JaHHbIX. (IIOBTOPATH M3yUyEeHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
Kypca 8 kjacca OnucarenpHas cTaTUCTUKA. [PemiaTh 3aga4M Ha MPEACTABICHUE M ONUCAHUE JAHHBIX C IOMOIIBI HM3YYEHHBIX
(49 Cnyuaiinas WU3MEHYMBOCTD. [XapaKTEPUCTHK.
Cpennue uyucinoBoro Habopa. [PemiaTh 3aauM Ha IPEJCTaBICHHUE TPYIIIMPOBAHHBIX JIAHHBIX W ONHCAHHME CIydalHOM
Crnydaiinbie COOBITHS. [U3MEHYUBOCTH.
BepositHocTn 31 4acTOThL. |PemiaTh 3aJa4mM Ha ONpPEIEICHUE YaCTOThI CIIYYalHBIX COOBITHH, 00CYXIeHNE TIPUMEPOB

Kmaccuueckue MOACIIN TCOpUHU
BepOHTHOCTeﬁI MOHCTAa n

HUIrpajibHas KOCTb

CHy‘I&fIHLIX CO6LITPII>1, MaJIOBEPOATHBIX U ITPAKTHYCCKH JOCTOBCPHLBIX CﬂyqaﬁHLIX CO6I>ITHI>1,
X PpOJIK B IIpUPOAC U KU3HH YCIIOBCKA

OnucarteabHas OTKJIOHEHHS. Jucniepcust |(OcBaMBATL NOHATHS: JMCIEPCHs ¥ CTAHAAPTHOE OTKIOHEHHE, HCIONb30BaTh OTH
CTATHCTHKA. urcioBoro Habopa.CTaHgapTHOE [XapaKTEPUCTHKY JUIS ONMCAHMS PACCEUBAHMS JTAHHBIX.
PaccemBanue OTKJIOHEHHE YHCIOBOTO HaGOpa. |BBIABHTATH THIIOTE3bI 00 OTCYTCTBUHU HMIIM HATHMYHH CBSA3H IO JUATPAMMAM PACCEHBAHMSL.
IAHHBIX JIMarpaMMbl pacceHBaHUs CTpOUTHL JUarpaMMbl PAcCEMBAHUS MO MMEIOIIMMCS TAaHHBIM, B TOM YHCIE C MOMOIIBIO
(49) KOMITbIOTEPA
MHuozkecTBa MHOXkeCTBO,  TOJMHOKECTBO. |OCBAMBATL MOHATHS. MHOKECTBO, SIEMEHT MHOYKECTBA, TIOIMHOKECTBO.
(4 u) Onepanyy HaJ MHOXKECTBAMH: |BBINOJHATH ONMEPAIMH HAJl MHOKECTBAMHU: 00beIMHEHHE, TIEPeCedeHNE, TOTOTHEHNE.
00BeIMHEHNE, nepeceuenue, [MCNoab30BaTh CBOWCTBA: TIEPEMECTHTENHHOE, COUYETATENHHOE, —pACTIPeIeTUTENbHOE,
JOTOTHEHHE. BKJTFOUCHHIS.
CpoifictBa  onepamuii  Han |Mcmob30BaTh rpaduyeckoe TNpeJCTaBIEHHE MHOMKECTB TP ONHCAHMH PEaTbHBIX
MHOKECTBAMH: TIPOLIECCOB U ABJICHMUA, IPH PEMIEHUH 3a7a4 U3 APYTUX Y4eOHBIX TIPEIMETOB H KYPCOB
T1epPEMECTHTENBHOE,
COYETaTENBHOE.
BeposiTHOCTD DieMeHTapHbIE COOBITHS. OcBauBaTh MOHSITHS. IEMEHTAPHOE COOBITHE, CIyYaifHoe COOBITHE KAaK COBOKYITHOCTB
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Ha3zBanue
pasnaena (Tembl)

OcHoBHoOe coiepxaHue

XapaKTepHCTI/IKa HEATECJIbHOCTH oﬁyqaloumxca

(kosMUecTBO

4acoB)

CJIy4anHoro CitydaiiHbie COOBITUSA. |0JArONpPUATCTBYIOUIMX AJIEMEHTAapHBIX COOBITHI, PaBHOBO3MOJKHBIE AJIEMEHTAPHbIE
coobITHS biiaronpusarcTByomme COOBITHS.

(64) DJIEMCHTapHBIC COOBITHS. |PemaTh 32A24H HA BHIYHCIICHHE BEPOSITHOCTEH COOBITUI IO BEPOSTHOCTSAM 3JIEMEHTAPHBIX

BepositHocTH cOOBbITHIL. ONBITHI
Cc PaBHOBO3MOXHBIMU
PIEMEHTAPHBIMU COOBITHSIMHU.

CiyuyaliHblid BEIOOD.
[TpakTrueckas padora «OnbITHIC
PaBHOBO3MOXHBIMU
JIEMEHTAPHBIMU COOBITUSMU

COOBITHI CiTy4aliHOTO OMBITA.

PemaTh 3a7a4n Ha BBIYMCICHUE BEPOSITHOCTEH COOBITUI B ONBITaX ¢ pAaBHOBO3MOKHBIMHU
HIIEMEHTaPHBIMU COOBITUSMH, B TOM YHCJIE C TOMOLIbIO KOMIIBIOTEPA.

[IpoBoANTL M HM3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMM 3JIEMEHTapHBIMH COOBITUSIMU (C
HCII0JIb30BAHUEM MOHET, UIpPAIbHBIX KOCTEH, APYTrUX MOJesel) B XOA€ MPaKTUYECKOU
paboThHI

BBenenue B Teopuio

rpagos
(4 )

[lepeBo.  CaoiicTBa

CIMHCTBCHHOCTD

Jiepesa:

My TH,
Cy1ecTBOBaHME BHCSTUEH
BCPIIMHBI, CBA3b MCKIY YHUCIIOM
BEPILNH peodep.

u YHUCIIOM

[IpaBHIO0 YMHOXKEHUS.

OcBauBaTh NOHATHSA . IEPEBO Kak rpad Oe3 IuKia, BUCSYAs BepIIuHa (JIUCT), BETBB JIEPeBa,
MyTh B IEpeBe, JUAMETP JIepeBa.

N3yyarh cBoiicTBa JepeBa: CyUIECTBOBAaHME BUCAYEH BEPUIMHBI, €IUHCTBEHHOCTh IyTH
MeEXly IByMs BEpIINHAMHU, CBSI3b MEX/1y YUCIIOM BEPIIUH U YUCIOM pEGED.

Pemiath 3a7a4u Ha TIOWCK U MEPSUNCIICHHUE TTyTEH B JepeBe, ONPE/ISIICHUE YUCIIa BEPITUH
unu pédep B nepeBe, 00xoa OWHAPHOTO JepeBa, B TOM YHCIEC ¢ MIPUMEHEHHWEM IpaBuja
YMHOKEHUS
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Ha3zBanue
pasnaena (Tembl)

OcHoBHoOe coiepxaHue

XapaKTepl/ICTI/IKa HEATECJIbHOCTH oﬁyqaloumxca

(kosMUecTBO

4acoB)

O0o00menne, [IpencraBienue naHHbIX. ([lOBTOPATH U3yYEHHOE U BHICTPANBATH CUCTEMY 3HAHUMH.

KOHTPOJIb OnucarenpHas cTaTHCTUKa. |[PemiaTh 3aJauM Ha NPEJICTaBICHME U OINUCAHUE JAHHBIX C MOMOIIBIO HM3YyYEHHBIX
(49 ['padsr. BepositHocTh XapakTepucTuk. PemiaTh 3aauM ¢ mpuMeHEeHHEM rpadoB.

CITy4aifHOro COOBITHS.
DneMeHTbl KOMOMHATOPUKU

Pemiath 3a1a4M Ha HAXOXKICHHUE BEPOSITHOCTU CIy4alHOTO COOBITUS IO BEPOATHOCTSIM
HJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXKHBIMU 3J€MEHTApHBIMU
COOBITUSIMU.

PemaTh 3a1a4u Ha HaXOXACHUE BEPOSTHOCTEN OObEIMHEHUS U MEPECceUeHUs COOBITUH, B
TOM YHCJIE HE3aBHUCHMBIX, C HCIIOJIb30BAaHHEM TpaUuecKuX TPEACTaBICHUN W JepeBa
CIIy4ailHOTO OIIBITA.

PemiaTh 3a1a4u Ha epeyrciieHue KOMOMHAIU (YKcia nepecTaHOBOK, YUCIIa COYETaHUil),
Ha HaX0XJIeHHE BEPOSTHOCTEH COOBITHH ¢ MPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCIE C

MCII0JIb30BAHHUEM TPCYT'OJIbHUKA ITackans.
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10

KJjacc (He MeHee 34 )

Ha3Banmue

pasiena (Tembr) OcHoBHOe coJep:kaHue XapakTepuCcTHKA 1eATEJIbHOCTH 00y4al0NXCs

(kosIHYeCcTBO

4acoB)

IloBTOpPEHUE [Ipencrasnenue JnaHHbIX. (IIOBTOPATH N3yYEHHOE U BLICTPAUBATL CHCTEMY 3HAHUI.

Kypca 9 kiaacca OnucarenpHas cTtaTucTuka. [PemiaTh 3agauM Ha NMPECTaBICHUE U OMMCAHUE JaHHBIX.

(49 Oneparun =~ Hag  coObITUAMH. (PeliaTh 3aJa4yM HA HAXOXKICHUE BEPOSITHOCTEH OOBbEIMHEHHS U TIEpeceueHust COObITUH, B

HezaBrucuMoCTh COOBITHI

TOM 4YHCJIE HE3aBHUCHMBIX, C HCIIOJIb30BAaHHEM TpadUUecKUX IMPEACTABICHUN M JepeBa
CJIy4allHOT'O OIIbITA.

PemiaTh 3a1a4u Ha NepeUrCICeHUEe KOMOUHAIIMI (YKclia TIepecTaHOBOK, YMCIIa COUETAHHI ),
Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOWHATOPUKHU, B TOM UYHUCIE C
MCII0b30BaHUEM TpeyronbHuka [lackans.

JIEeMEeHTBI KomOunaTopHoe npaBwio |(OcBauBaTh MOHATHSA. KOMOMHATOPHOE IMPABMIIO YMHOXKEHHS, YIOPSAIOYEHHas IMapa,
KOMOMHATOPMKH  [yMHOXCHHUS. [TepecTaHoBKuU. [Tpoilka OOBEKTOB, MEPECTaHOBKA, (akTOpHan 4YHCia, COYETAHHWE, YHUCIO COYETAHUH,
(4 9) @daxTtopuan. Coderanus U 4uciao [TpeyroiabHuk Ilackas.
COYETaHUM. TpeyronpHuk (Pemiare 3agauyM Ha IIEPEUYHCICHHE YNOPSAOYEHHBIX I1ap, TPOEK, IEPEUUCICHUE
[lackans. [lpakTuueckass paboTa |[epecTaHOBOK M COYETAHMM 3JIEMEHTOB Pa3JINYHBIX MHOXKECTB.
«Bprancnenue BeposiTHOCTEW ¢ (Pemath 3aga4yM Ha MPUMEHEHME YMCIIa COYETAaHUMN B anredpe (COKpaméHHOe YMHOKEHHE,
HCIOJIb30BAHUEM 6uHOM HbioTOHA).
KOMOWHATOPHBIX ¢yHkuuii |Pemath, npuMeHssi KOMOMHATOPHKY, 3a7ja4d HAa BHIYMCIIEHUE BEPOSATHOCTEH, B TOM YHUCIIe
HJIEKTPOHHBIX TAOIHIDY C IMTOMOIIIBIO EKTPOHHBIX TAOJIUI] B XO/I€ TPAKTUYECKON pabOTHI.
I'eomerpnueckass [[‘eomerpuueckas BepOATHOCTh. [(OCBaAMBATh MOHATHE T€OMETPUYECKON BEPOATHOCTH.
BEPOSATHOCTD Cnyuaiinplii BeIOOp TOukd U3 (PemiaThb 3aJa4u Ha HAXOXKJ/IEHUE BEPOSITHOCTEH B OMBITAX, IPEICTABUMBIX KaK BBIOOP TOUEK
(49) ¢urypsl Ha IUIOCKOCTH, U3 [M3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIN AYTU OKPY>KHOCTH, YHUCIOBOTO MPOMEXKYTKA.
OTpe3Ka, U3 YT OKPYKHOCTH.
HUcnbiTanus VcnbiTanue. Ycrnex u Heyzaada. (OcBaMBaTh TNMOHSATHS. HCIBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUM (yClleX W
bepnyJun Cepust MCHbITaHUIM 10 NEPBOrO [HEyAaya), CEpUsl UCIBITAHUM, HACTYIUIEHUE NIEPBOro yclnexa (Heyauu), CepHusl UCIBITaHuI
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Ha3Banue
pa3aeJia (TeMbl)
(kosTMYeCcTBO
4acoB)

OcHoBHOE co/iep:KaHue

XapakTepuCcTHKA JeATeJbHOCTH 00yYAOINXCS

(6 4)

ycnexa. Mcneitanus bepnysu.
BeposiTHOCTH COOBITHII B CepuH
HCTIBITAHUI bepnymim.
[IpakTuueckas pabota

«HcnpiTanus bepryim»

bepnyu.

PemiaTh 3a/1a4u Ha HaX0XKJIEHHE BEPOATHOCTEH COOBITHI B CEpUM UCIIBITAHUH J10 IEPBOIO
ycriexa, B TOM YHCiIe ¢ IPUMEHEHHEM (OpMYJIbl CyMMbI F€OMETPUYECKOI IPOrpecCcHH.
Pemiath 3ajauyM Ha HAXOXICHHE BEPOSTHOCTEH JJIEMEHTApHBIX COOBITHI B CEpUU
HCIbITaHUN BepHy UM, Ha HaXO0XIACHUE BEPOSTHOCTH OINPENEIEHHOTO YHUCIA YCIIEXOB B
CepUM UCHBbITaHUNA bepHyuIn.

M3yyaTh B X0/1e NPaKTU4YeCKOii padoThl, B TOM YHUCIIE C IOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITAaHUN bepHysun.

CayuaiiHast
BeJIMYHUHA

(6 )

Cnyuaiinas BEJIMYMHA u

pacrpesieicHue  BEPOATHOCTEH.
MarteMaTUdecKoe OXHIaHue u
JICIIEPCHS CIly4alHOU
BEJINYHHBI. [Tpumepst
MaTEeMaTHUECKOT'0 OXKHIAHUS KaK
TEOPETUYECKOTO CpeIaHEro
3HAYCHMS BEIMYUHBI.

[loHssiTHE O 3aKOHE OOJBIIUX
yucel. M3mepenue BeposTHOCTEN
C MOMOIIbYAcTOT. [IpumMeHenune

3aKOHa.

OcBONTDH MOHATHUS: cnyqaﬁHa;I BCJIM4YHMHA, 3HAa4YCHUC cnyqaﬁHoﬁ BCINYHNHEBI,

pacnpe/elieHue BEpOsTHOCTEN.

M3yuarh 1 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U HEMPEPBIBHBIX CIIyYallHbIX BETMYHH (POCT,
BEC apyrue
paccMaTpuBaBIIUECS B Kypce CTATUCTUKH ), MOJEIIbHBIX CIIy4YailHbIX BEJIMUNH, CBA3aHHBIX CO

YCJIOBCKaA, YHUCICHHOCTD HaCCJICHUs, U3MCHYHMBBIC BCJIMYHNHBI,

CIIy9aifHBIMU ONTbITaMU (OpocaHue MOHETBI, UTPATBHON KOCTH, CO CITy9alilHbIM BBIOOPOMH T.
I.).
OcBanBaTh

NOHATHA. MaTEeMaTUYECKOE OKUIaHUEC CJ'Iy‘-IaI\/’IHOI\/’I BCIIMYHHBI

AUCTICPCHUA cnyqaﬁHoﬁ BCINMYHMHBI KaK aHaJor

Kak
TCOPCTUUCCKOC CPCAHCC 3HAYCHUC,
JAUCIICPCUN YHCIIOBOT'O Ha60pa.

PemaTh 3aa4n Ha BRIUMCICHHE MAaTEMAaTHUUYECKOI0 OKUIAHUS U AUCTICpCUA IlPICKpCTHOﬁ.

O0o00menue,
KOHTPOJIb

(10 v)

[IpencraBnenue JTAHHBIX.

OmmcaTensHas CTAaTHUCTHKA.
BeposTHOCTB ciry4aitHOro

COOBITHS. DIEMEHTHI
KOMOWHATOPHKH. Crnyuaiinble

BCJIMYNHBI U paCIPCACIICHUS

IloBTOPSATH N3YYEHHOE U BICTPAMBATH CUCTEMY 3HAHUI.

Pemarh 3a1a4m Ha IPECTABICHUE U OMMCAHUE TAHHBIX.

PemiaTh 3a/1auM Ha HAXOXKJEHHE BEPOSTHOCTEH COOBITHI, B TOM YHCIIE B ONBITaX C
[PABHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMU  COOBITUSIMH, BEPOSITHOCTEH OOBETUHEHUS W
repecevyeHus COOBITHUH, BBIYHUCIATH BEPOATHOCTH B OIBITAX C CEPUSMH CIyYalHBIX

HCIBITAHUN
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[Tpu pazpaboTtke paboueii mporpaMMbl B TEMaTHIECKOM TUTAHUPOBAHUHU JIOJKHBI OBITh YUTEHBI BO3MOKHOCTH UCIIOJIb30BAHUS
ANEKTPOHHBIX  (IU(GPOBBIX) 00pa3oBaTEIbHBIX PECYPCOB,  SABISIONIMXCS  Y4eOHO-METOAMYECKUMHU  MaTepHhallaMu
(MyJIbTUMEIUHHBIE TPOTPAMMBbI, SJCKTPOHHBIE YUYECOHHKHM M 33JaYHUKH, ODIIEKTPOHHbIE OWUONIMOTEKH, BUPTyaJIbHBIC
71a00paTOPUU,UTPOBBIE TTPOTPAMMBI, KOJJIEKIIMU LIUPPOBBIX 00pa30BATEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU JI1 O0yUEHUS U
BocnuTanus odyyvaronuxcs ¢ PAC, nmpencraBlieHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJIE U PEATU3YIONTUMHU JTUAAKTUYECKUE

Bo3moxkHOCTH KT, conepikanue KOTOPHIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUM.
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HHOAXOAbl K OHEHUBAHUIO IIVTAHUPYEMBIX PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMU METOAAMH NPOBEPKU 3HAHUM W YMEHUH OOyyaroumxcs IO
MaTeMaTUKE SIBISIOTCS YCTHBIM ONPOC M NMUChbMEHHBIE paboThl. K muchbMeHHBIM
dopMaM KOHTPOJII OTHOCATCS: MaTeMaTHYECKUE TUKTAHTBI, CAMOCTOSITENIbHbBIE U
KOHTPOJIbHBIE paOOThI, TECTOBBIE 3aJaHUS U TECTHI.

OcHOBHBIE BHJIIBI NPOBEPKU 3HAHUM — TeKywias W HrToromas. Tekymias
IIPOBEPKA NPOBOJIUTCS CUCTEMATHYECKH W3 ypOKa B YPOK, a WTOroBas — IIO
3aBepUICHUH TE€MBI (pa3jena), HIKOJIBHOTO Kypca.

ConepxaHue OLIEHKH, KPHUTEPHM, MPOLEAYpPA, COCTAB WHCTPYMEHTApUs
OlLICHHMBaHUA, (opMa MPEICTABICHUS pPE3YJIbTaTOB pa3paldaThIBaeTCd C YYETOM
TUNOJOTUYECKUX W  HUHAMBUAYAJIbHBIX OCOOCHHOCTEH oOOywarommxcs, uX
MHJUBUTyJIbHBIX 0COOBIX 00pa30BaTEIbHBIX TOTPEOHOCTEM.

J1J1s OLleHUBaHUS JOCTUKEHUS IIaHUPYEMbIX 00pa30BaTeIbHbIX PE3YJIbTATOB
s ydammxess ¢ PAC BaxkHa Takas opraHu3anus oOydeHHus, KoTopas
OpeIyCMaTpUBAeT CBs3b OOYyYEHHsS C JIMYHBIM JKU3HEHHBIM OIIBITOM CaMOI'0
yYallerocss M pPa3BUTHE €ro JKU3HEHHOM KOMIIETEHIMM JUIl TPEOJOJICHUS
(dopmManu3au NOJyYEHHbIX YMEHUN U 3HAHU.

OOyuatomuiics ¢ PAC wumeeT mnpaBo Ha NPOXOXKJIEHHUE TEKYIIEH,
IPOMEKYTOUYHOM 1 rOCYIapCTBEHHOM UTOTOBOM aTTECTAIIMU HE TOJIBKO B 00ILIEH, HO
u B uHbIX (popmax. [ns oOyuaromierocs ¢ PAC 310 MOXeT ObITh aTTecTanusi B
VHIVBUAyaJIbBHOM TOPSIKE, B IMPUBBIYHBIX YCIOBHSAX, B IPUCYTCTBUH 3HAKOMOIO
neJaroruyeckoro paboOTHUKA, C UCTIOIb30BAHUEM PA3IMYHBIX CIIOCOOOB a/lanTaluu
OpexbsBICHUS Y4YeOHbIX 3aJaHUil, C Y4YeTOM OCOOEHHOCTEH JIMYHOCTHOTO,
HMOLIMOHAIBHO-BOJIEBOTO U MMO3HABATEIBHOIO pa3BUTHs oOyuatoniuxcs ¢ PAC.

[Ipu olLleHMBaHUM JUYHOCTHBIX PE3YJbTATOB HEOOXOIUMO OO0OECHeYUuTh
VMHANBUAYATU3AIMIO STATHOCTH OCBOCHUS 00Pa30BaTENbHBIX PE3YJIBTATOB B CBS3U
C HEPAaBHOMEPHOCTBIO U OCOOEHHOCTSIMU pa3BuTHs 1KoabHUKA ¢ PAC. [lockonbky
HMOLMOHAJIBHO-BOJIEBOE U JINYHOCTHOE Pa3BUTHE ayTUYHOI'O LIKOJIBHUKA HEPEIKO

3aJICPKUBACTCA 110 CPABHCHHUIO C THUIIMYHO PA3BHUBAOIMUMHUCA CBCPCTHUKAMMU,
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A0IyCTMMaAa OpHCHTALlMA HaA JIMYHOCTHBIC PE3YyJIbTaTbhl C YUYCTOM PCaJIbHOTIO

IICUXOJIOTHUYCCKOI'0 BO3pacTa.

CHEHOUAJIBHBIE YCJIOBUSA PEAINBAIINU JUCHUITJIMHBI

C ydetoM 0co0OBIX 0Opa3oBaTeIbHBIX MOTpeOHOCTEH, oOydarommxcs ¢ PAC
HEOO0XOMMO:
- aJanTUpOBaTh METOJbI IMPEACTABICHHUS HOBOIO MaTepuaya, CIOCOObl TEKYIIEro
KOHTPOJSI M  PENpe3CHTAllMd  TOJIYYEHHBIX 3HAHUW, MPEeAyCMOTPETh IpHU
HEOOXOJMMOCTA BO3MOKHOCTH BBITIOJIHEHMSI YacTU 3aJaHUM C HCHOJIb30BAHHEM
HKT);
- pazpemath obOyuaromumcsi ¢ PAC umeTh B KayecTBEe CHPABOYHOrO Marepuasa
BHU3yaJbHbIE CXEMBI U QJITOPUTMbI, OMOPHBIE KOHCIEKTHI, MOIIArOBbIE HHCTPYKIIUH,
MOMOTAIOIME B PEIICHMM MaTeMaTH4YeCKMX 3a7ad (B TOM 4YHUCJIE, U BO BpeMms
IIPOBEPOYHBIX padOT);
- B TOM city4ae, eciu oOydaroniuiicss ¢ PAC UCHIBITBIBAET CTOMKUE TPYTHOCTH B TOM,
YTOOBI CXEMAaTU3HPOBATh PEIIEHUE, CleJaTh KPAaTKyK 3aluch W IUIaH pEUIeHUs
TEKCTOBOM 3a/laud, WHTEPIPETUPOBATH PE3YyJIbTAaThl, MOJIYYECHHBIE IPU PEUICHUU
3aJlayu, peKOMEH]IyeTCsl TOCTENEHHO YBEIMYMUBATh CIOKHOCTh 3a/IaHHM, HapuMmep,
OTPaHUYUTHCS MPOCTHIM PEIICHUEM 3a/Jaud, MPOJoJDKas pabdoTy MO MO3TATHOMY
MPEOIOJICHUIO KaK Ha ypOKax MaTEMAaTHKHU, TaK U B paMKaxX peajiu3aldy IporpaMMbl
KOPPEKIIMOHHOU padoThI,
- MPU CTOMKHX 3aTPYJHEHUSIX TPU TOCTPOCHHUHM YEPTEXKEH B Kypce T'€OMETPUHU
PEKOMEHyeTCsl 4YacTh 3aJaHUil  BBIMOJMHATH C HCIOJIB30BAHHEM ITUGPOBBIX
00pa3oBaTeIbHbIX PECYPCOB, BU3YATUZUPYIOIIMX T€OMETPUUECKHUE MPEACTABICHUS;
- JUIsl IEPEHOCA MOJIYYEHHBIX 3HAHUW B PEATIbHYIO KU3Hb PEKOMEHIYETCS CO3JaBaTh
YCIOBUS ISl OTPAOOTKH TOJIyYEHHBIX HABBIKOB BO BHEYPOUHOW M BHEHIKOJBLHOMU
NEATEIbHOCTH W TOBCEJHEBHOM >KM3HM C YYacTHEM U IMOMOINbIO pOJUTENEH
obyuarorierocsi ¢ PAC
- IpU HEIOCTATOYHO Pa3BUTOM MOTOPUKE WM CKJIOHHOCTH K Makporpaduu,

pa3peiuTh 00yJaroneMycs MoJIb30BaThCs TETPABIO B KPYIHYIO KIIETKY;
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- TpU HEJOCTATOYHOW CPOPMHUPOBAHHOCTU TPa(POMOTOPHBIX HABBIKOB MOTYT
UCITOJI30BAThCS PA3IMYHBIE CIIOCOOBI a1aNTAllMY YUeOHbIX MaT€PUAJIOB U 3aJaHUH, B
TOM 4YHCJIE COKpallleHue 0O0beMa NMHUCbMEHHBIX 3aJaHUN NPU COXPAHEHHHM YPOBHS
CJIO’)KHOCTH, BO3MOXHOCTB BBIITOJIHEHUS 3aJaHni ¢ ucnoibzoBanneM cpencts KT u
T.J.

- nopy4atb oOyuaromumcs ¢ PAC BbIloTHEHNE MPOEKTOB, MPE3EHTALNM, JOKIAI0B

Ha TCMBI U3 3TOI'0 pasaciia IJIs1 IHOBBIIICHUS MOTUBALIUN K U3YUCHHIO IIPpCAMCETA.
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