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denepanbHas pabouass mporpamma (maiee I[IporpamMma) mo ydeOHOMY TIpeAMETY
«Marematuka» paszpadborana Ha ocHoBe DPI'OC OOO, DenepanbHON MNPOrPAMMBI
BOCITUTAHUS C y4E€TOM pacClpeAesIiéHHBIX 10 KJlaccaM TMPOBEPSIEMbIX TPeOOBaHMA K
pesynbTaTam ocBoeHuss OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO

oOpa3oBaHMUs.

HOACHUTEJBHASA 3AIINCKA

Oo0mas xapakrepucTuka yue0Horo npeamera «MaremaTuka»

denepanbHas paboyasi mporpaMmma o MaremaTuke Jjist ooydaroniuxcs ¢ PAC
5-10 kmaccoB pa3paboraHa Ha ocHOBe DeaepallbHOTO TOCYyAapPCTBEHHOIO
0o0pa30BaTeIbLHOTO CTaHJIapTa OCHOBHOTO OOIIero oOpa3oBaHUs € Y4€TOM U
COBPEMCHHBIX MHUPOBBIX TPEOOBAHHM, TPEIBABIACMBIX K MaTEeMaTHYECKOMY
00pa3oBaHUI0, U TPAAUIIUNA POCCUUCKOTO 00pa30BaHMS, KOTOPhIC 00ECIICUUBAIOT
OBJIAJICHUE KIIOYEBBIMH  KOMIICTEHIIUSMH, COCTABJSIOMIMMHA  OCHOBY IS
HETMPEPBIBHOTO  OOpa30BaHMS W CAaMOPA3BUTHSA, a TakkKe IICJIOCTHOCTH
OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIILHOTO Pa3BUTHs oOydaromuxcs. B
paboueii mporpaMMe YUYTEHbI HIAEH © TOJOXKEHUs KoHIenuu pa3BHTHS
MaTreMaTHdeckoro oopaszoBanus B Poccuiickoit deneparumu.

B snoxy mudpoBoii Tpanchopmanum Bcex chep 4eI0BEUECKON NI TEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM 4YEJIOBEKOM 0e3 0a30BOi
MaTEMaTUYECKOM TMOATOTOBKU. Y’K€ B IIKOJIE MaTeMaTHKa CIY)KUT OIOPHBIM
MPEAMETOM JUIS M3YYCHHS CMEXKHBIX IUCIUIUIMH, a IIOCJC IINKOJBI pPealbHOM
HEOOXOJMMOCTBIO CTAaHOBHUTCS HEMPEPHIBHOE O0pa3oBaHWEe, UYTO Tpelyer
MOJTHOIICHHOM 0a30BoOM 00IIe00pa30BaTeIbHONM IMOATOTOBKHA, B TOM YHCIIE H
MaTeMaTH4eCcKol. DTO O0O0YCIOBJICHO TEM, 4YTO B HAIlM JHH PACTET YHCIIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTEMaTUKH: W B
chepe PKOHOMHUKH, U B OH3HECe, M B TEXHOJIOTMYECKMX OOJACTAX, U JaXe B
rymMaHuTapHbeix cdepax. Takum o0Opa3oMm, Kpyr OOydYarIIuXcs, IJIs KOTOPBIX

MaTCMaTuKa MOXKCT CTaTb 3HAYMMbIM IPEAMETOM, PACHINPACTCA.
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ITpakTHueckas MOJE3HOCTh MaTeMaTHMKH OOYyCJIOBJIEHA TEM, 4YTO €€
OpeIMETOM  SBJIAIOTCS  (PyHIAaMEHTaNbHBIE  CTPYKTYpbl  HAIllETO  MHUpa:
POCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE OTHOILICHHUS OT MPOCTEHININX,
YCBAaMBAEMBIX B HENOCPEJACTBEHHOM OIIBITE, JIO0 JOCTAaTOYHO  CIIOXKHBIX,
HEOOXOJUMBIX JJIsi Pa3BUTHsSI HAayYHBIX W TPUKIATHBIX HJeH. be3 KOHKpeTHbBIX
MaTE€MaTU4YeCKUX 3HAHMM 3aTPyAHEHO IIOHMMAaHHWE IPUHLUIIOB YCTPOMCTBA MU
WCIIOJIb30BAHUSI ~ COBPEMEHHOM  TEXHUKHM, BOCIPUATHE W  UHTEPIPETALUs
pa3HOOOpa3HOM COLMAIbHOM, SKOHOMUYECKOM, NOJUTUYECKOM HH(pOopManuu,
Manos(p(eKTUBHA MOBCEJHEBHAs IpakTUYecKass JeATelNbHOCTh.  Kaxmomy
YEJIOBEKY B CBOEH >KW3HM IPUXOAUTCS BBIIOJHATH PACUYETBI M COCTABIATH
ITOPUTMBbI, HAXOJIUTh U MPUMEHSTH (DOPMYJIbI, BIAI€Th MPAKTUYECKUMU IPUEMAMU
IrEOMETPUYECKUX  M3MEPEHMH U MOCTPOEHMM, 4uTaThb  HMHQOpMaIHIo,
MPEACTABICHHYI0O B BHUJE TaONMI], JUarpaMM M TIpaQUKOB, >XUTb B YCJIOBHSIX
HEONPeeIEHHOCTH U TTOHUMAaTh BEPOSITHOCTHBIA XapaKTep CIy4ailHbIX COOBITHH.
OIHOBPEMEHHO € pacllupeHueM cdep MPUMEHEHHUS MATEMaTUKU B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaKHBIM CTAaHOBUTCS MATEMaTUYECKU CTHJIb MBIIUICHMUS,
IIPOSIBISIFOLMICS B ONPEAECIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce uzydeHus
MaTeMaTUKHU B apCeHaJ NPUEMOB U METOJOB MBILIJIEHUS YEJIOBEKA €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCA HMHAYKLUMS W AEAYKIHS, 0000IIEHHEe W KOHKpETU3allMs,
aHaJlu3 W CHHTE3, Kilaccu(ukaluss W cucTeMaTu3alus, aOCTparupoBaHue H
aHanorusi.  OOBEKTHl ~ MAaTEMAaTHYECKUX YMO3AKIIOYEHUH, TMpaBWwiIa  HX
KOHCTPYHPOBaHUSI  PACKpbIBAIOT  MEXaHHU3M  JIOTHYECKUX  IOCTPOECHHH,
CIIOCOOCTBYIOT BBIPA0OTKE yMEHUsI POPMYIHPOBATH, OOOCHOBBIBATH U JOKA3bIBAThH
CY)KJICHMSI, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIlILIeHHE. Benymas poib
OPUHAJISKUT MaTeMaTHKe U B (OPMHUPOBAHUU ANTOPUTMHUECKONH KOMITOHEHTBI
MBIIJIEHASS M BOCIHUTAaHUM YMEHUU JEWCTBOBaTh MO 3aJaHHBIM aJIrOpUTMaM,
COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBbIE. B mpouecce pemeHns
3a]]a4 — OCHOBOM y4eOHOM NEeATENbHOCTH HAa YpPOKax MaTEeMaTHKH — Pa3BUBAIOTCS
TaK)K€ TBOPYECKasl U IIPUKJIAAHAS CTOPOHBI MBIIIUICHHUS.

OOyueHne mareMaTtuke MOAaET BO3MOXKHOCTh Pa3BUBATh y OOYyYaromIUXcs
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TOYHYIO, pallMOHAJILHYI0O M MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJjiee
MOAXOJISAIINE S3bIKOBBIC, CHMBOJIMUECKHE, TpadruecKrue CpeCcTBa JIJIsl BEIPKCHUS
CYXKIEHUI ¥ HATJISITHOTO MX MPEACTaBICHUS.

Heo6xo1uMbpIM KOMITOHEHTOM OOI1IeH KyJIbTYypbl B COBPEMEHHOM TOJIKOBAHHUH
ABJIIETCST OOIee 3HAKOMCTBO C METOJaMU TIO3HAHUSA JEeHCTBUTEIHLHOCTH,
MpEeACTaBICHUE O MpPEeJAMETEe M METOJaX MaTeMaTHUKH, UX OTJIUYUA OT METOJ/OB
JPYTUX €CTECTBEHHBIX M TYMaHHMTapHBIX HayK, 00 OCOOCHHOCTSIX IPUMEHCHHS
MaTeMaTUKH JJIs PEIICHWS HAay4YHBIX M TMPUKIATHBIX 3a7ad. Takum o0pazom,
MaTeMaTh4yeckoe oO0pa3oBaHME BHOCUT CBOM BKJIaJ B (GOpMHpOBaHHUE OOIICH
KyJbTYPhI YEJIOBEKA.

M3yyeHne MaTeMaTHKH TakKe CITOCOOCTBYET ACTETHUYECKOMY BOCITHTAHHIO
4eJIoBeKa, MOHMMAHHUIO KPAaCOThl M M3AIIECTBA MATEeMaTHYECKUX PACCYXKICHUM,
BOCIIPHUATHIO TEOMETPUICCKUX (HOPM, YCBOCHHUIO UJIEH CUMMETPHH.

Hns  oOyuarommuxcss ¢ PAC Marematmdyeckoe oOpa3oBaHHE HMEET
BBIPDAKEHHYIO  KOPPEKIIMOHHO-PA3BUBAIOIIYI0  HANpPaBICHHOCTb, BIHUAET HA
pa3BUTHE aOCTPAKTHOTO MBIIIUICHUS, JIOTHYECKOTO W KPUTHYECKOTO MBITTUICHHUS.
Taxke Maremarnueckoe OOpa30BaHUE HANPABJICHO HAa Pa3BUTHE UX JKU3HEHHBIX
KOMITETCHIINM, TaK KaK 3HAHUSA W YMEHUs, MOTydaeMble TIPH U3YYCHHUH TPEIMETa
«MaremaTukay, MO3BOJISIIOT WCIOJIB30BaTh WX B MOBCETHEBHOW YKU3HHM M TaKUM
o0pa3oM pacmupsaTh HHAMBUAYAJIBHBINM OMNBIT oOywatomerocs. Ha pasButue
KU3HEHHOW KOMMeTeHIMH Yy oOydaommxca ¢ PAC  Takxke HampaBieHO
WCITOJIb30BAHUE B XOI€ U3YUCHHUS ITpeaMeTa «MaTeMaTrkay IPaKTHIECKUX METO/I0B

Y pacyeToB.

Hean usyuyenus yueOHoOro npeamera «MaremaTuka»

[IpuopurteTHbIMU TIENIAME 00y4YeHUs MaTeMaTrke B 5—10 Kaccax sSBISIFOTCS:

(dbopMHUpOBaHKE IIEHTPAIBHBIX MATEMATUUYCCKUX MOHATHIA (YMCII0, BEIINYHMHA,
reomeTpuydeckas purypa, nepeMeHHasi, BEpOsSITHOCTb, (QYHKIIHS), 00ECTIEYMBAIOIITUX
MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh  MATEMaTUYeCKOro  0Opa3oBaHHUS
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oOyyJarommxcs;

[OJIBEJICHUE O0YyYarolMXcsi Ha JTOCTYIHOM Ul HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOLIEro MUpa, NOHMMAHHE MAaTeMaTHUKUA Kak
4yacTy o01IeH KyJIbTyphl YEJIOBEUECTBA;

Pa3BUTHE MHTEUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM  AaKTHUBHOCTH, MCCIIEJOBAaTEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUSA, UHTEPECA K U3YYEHHIO MaTEMATUKH;

dbopmupoBaHre (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM I'PaMOTHOCTH: YMEHHS
pacmo3HaBaTb ~ IPOSBICHUS ~ MaTeMaTHYECKUX  IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX )KU3HECHHBIX CUTYyallUSAX U IPU U3YyYEHUH APYTIHX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
(GopMyIupoBaTh UX Ha SA3bIKE MATEMATUKU U CO37aBaTh MaTeMaTHUYECKHE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTEMaTUYECKUW anmapaTr s peleHUus IPaKTUKO-
OPUEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBaTh W OLEHHUBATh IIOJIYYEHHBIE
PE3YJIBTATHI.

OcHOBHBIE TMHUU COJEpkKaHUA Kypca mateMatuku B 5—10 knaccax: «Hucna
U BBIUHUCICHU», «AnTeOpa» («AnreOpandeckue BBIPAKCHUS», «YPABHEHHS H
HepaBeHCTBa»), «DyHkiumn», «l'eomerpus» («l'eomerpuueckue QGUrypsl u X
CBOMCTBa», «V3MepeHHe TeoMEeTpUYEeCKUuX BeIuuuH»), «BeposaTrHocTs W
CTaTUCTHKa». J[aHHBIC JIMHUN PA3BUBAIOTCS MApAJUIEIbHO, KaXk/1asi B COOTBETCTBUN
C cOOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJHAa OT JIPYroil, a B TECHOM
KOHTaKTe u B3aumojeiictBuu. Kpome »sToro, ux oOBeAMHSET JOrHYecKas
COCTaBJISIIOLIAs, TPAAUIMOHHO MpPHUCyLIass MaTeMaTUKE W IMPOHU3BIBAIOIIASl BCE
MaTeMaTUYeCKUe Kypchbl U cojaepxatenbHble JuHUU. CdhopmynupoBaHHOE B
denepabHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHapT€ OCHOBHOIO OOILEro
oOpa3zoBaHusl TpeOOBaHUE «yMETh OMNEPUPOBATH MOHATUAMM: OINpEICICHHE,
aKkCHOMa, TeOpeMa, J10Ka3aTeIbCTBO; YMEHUE PACIO3HABATh UCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IPUMEPBI 1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPHUILIAHMS BBICKA3bIBaHWID» OTHOCUTCS KO BCEM KypcaMm, a (OpPMHUPOBAHUE
JOTHYECKHX YMEHUH pacmpenensiercs Mo BceM rojaMm oOydeHus Ha ypOBHE
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OCHOBHOTO 00111eT0 00pa30BaHUs.

Conepxanne 00pa30BaHMS, COOTBETCTBYIOIICE IPEAMETHBIM pe3yjIbTaTaM
ocBoeHusi denepanpbHoil pabodeil MporpaMMbl, pacHpeneEHHBIM 10 TOAaM
OoOy4YeHHS, CTPYKTYPHPOBAHO TaKUM 00pa30oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMIHATBHBIM BOIIPOCaM OOyYarOIIHecs oOpaliajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHNC MAaTEMAaTHYECKHMMH TOHATHSIMH ¢ HaBBIKAMH OCYIICCTBIISIIOCH
MOCJICIOBATEIBHO M ITOCTYIIATEIBHO, C COOJII0ICHUEM IIPHHIIMIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIFOUYATUCH B OOIIYI0O CUCTEMY MAaTEMAaTHICCKUX MPEACTABICHHMA
oOydJarommxcs, pacmmpsss u yriayonss e€, oOpas3ys NMPOYHBIE MHOXKECTBEHHBIC

CBiA3HU.

IpuHuMnbl peanu3anuu padoveil NpPorpaMmbl

CUCTEMHO-IESATEIBHOCTHBINA TOAX0/, MPEANOJIAratolluii AKTUBHOE BOBJICYEHHUE
ydamierocss B y4eOHYIO JEATEIbHOCTh Ha OCHOBE €r0 HMHTEPECOB M C yYETOM
0COOEHHOCTEH €ro MOTUBALIMOHHOM C(EpBHI.

[IpyHIMIT KOMIUJIEKCHOCTH, IPEANOJAraloldil CBA3b HW3YYEHHUSI COACPKAHUSA
npeamera «MareMaTrka» ¢ CojJep)KaHHeM JAPYTUX MPEIMETHBIX 00J1acTei, B TOM
YHUCIIe KOPPEKIMOHHO-PA3BUBAIOIINX KYPCOB.
[IpyHIMT TPEEeMCTBEHHOCTH, OIPEIACISIONINNA HEOOXOAUMOCTh  OIpeaSICHUS
YPOBHSI aKTyaJbHOTO W OJIMDKaWIIero pa3BUTUS U ydyeTa 00pa3oBaTeNbHBIX
pe3yJIbTaTOB, MOJYYEHHBIX O0YyJAIOIMMCS KaK Ha dTare HadaJlbHOM IIKOJIbI, TAaK U
Ha KaKJIOM 3Tare 00y4eHus: B OCHOBHOM IITKOJIE.

NunuBuayanbHeii u  auddepeHnupoBanHblii  moaxoasl. DopMbl U METOABI
oOy4YeHHsI, TOPSIIOK U3YUEHUS U CIIOKHOCTh OCBOCHHS Y4EOHOTO MaTepuaia MOTyT
BapbUPOBATHCA B 3aBUCHUMOCTH OT YPOBHSI IO3HABATEIBHOTO W 3MOILMOHAIBHO

JIMYHOCTHOTO pa3BUTHUA, KOHKPCTHBIX CHIIBHBIX H ca0BIX CTOPOH y4dalerocsa C

PAC.



5. KoManaHbli Moaxox — AJIs MOIY4YEHHs YyCTONUUBBIX PE3YyJIbTaTOB, MOJIHOLEHHOTO
OCBOEHHUSl IPEIMETHOTO MaTepuana, pa3BUTHS IKU3HEHHOW KOMIIETEHLUHU
oOyuatomuxcs ¢ PAC HE0OX0AMMO COTJIaCOBAaHUE YCHIIMM BCEX CHEIHATUCTOB,
HEINOCPEICTBEHHO YYaCTBYIOIIUX B 00y4eHUH (yUHUTENEH, ThIOTOPOB, IIE1aroroB 1

CIICOUAIMCTOB IICUXOJOIO-IICAAIrOTHYCCKOI'O COHpOBO)KI[eHI/IH).

XapakTepucTHKA 0CO0bIX 00pa30oBaTeIbLHbIX NOTPEOHOCTEH

oOyvarwmuxca ¢ PAC

Jns appexTuBHOM opranu3anuu o0yuenusa ydamuxcs ¢ PAC no npenmery
«Marematnka» HE0OXOIMMO ONMHUPATHCS HA CIEYIONTUE 0COObIe 00pa3oBaTEIbHbIC
NOTPEOHOCTH:

- B HCMOJIb30BaHUM cCHeUUuPUUHBIX i1 oOydaromuxcsi ¢ PAC MeTooB,
METOJIMK, IPUEMOB U CIIOCOOOB MOAauM y4eOHOTO MaTepuaia, HeOOXOAUMBIX IS
YCTIEITHOTO OCBOEHUST 00pa30BaTEeIbHON POTPaMMBI;

- B UCIIOJb30BAaHUHU CIEIMU(PUUSCKUX CPEICTB 0O0ydeHus (Hampumep,
JOTIOJTHUTEIHHON BU3YyaTTU3aIlNH, TOTIOTHUTEIHHBIX CPEJICTB TOOLIPEHHS U CPE/ICTB
JUISL CO3JIaHUsI CUTyaluu ycmexa), 0osnee auddepeHiupoBanHoM, "moimaroBom"
o0y4eHUU;

- B HCTOJB30BAHUM CPEACTB, CTUMYJHPYIONIMX MOTHBAITUIO YYaIleTOCS C
PAC x 00y4yeHuto, mpex/ie BCEro CBA3aHHbIX CO c(pepoil ero MHTEPECOoB;

- B CO3/IaHUH U MOJIJICPKKE YETKON BPEMEHHO-TTPOCTPAHCTBEHHON CTPYKTYPhI
oOpa3oBaTeIbLHOM Cpeibl, B OpraHU3aIlii KIIACCHOTO TTOMEIICHHSI M pabodero Mecra
y4YaIerocsi, yMEHBINIAIOMIEH BO3MOXHOCTh BO3HUKHOBEHHS HEaJIEeKBATHOTO
MOBEJICHUS BO BPEMSI YPOKa;

- B y4eTe OCOOCHHOCTEH CEHCOPHOW YYBCTBHTEILHOCTH (MPEAYIPEKIACHHUC
CUTyallWii, CBA3aHHBIX C CEHCOPHBIM JUCKOM(GOPTOM B 3aBUCUMOCTH OT
OCOOCHHOCTEH yJaIierocs);

- B Pa3BUTHH MOTPEOHOCTH B PeUE€BOM KOMMYHUKAIIMKU U OKa3aHUE MOMOIIH B
€€ WCIOJIb30BaHUM HEMOCPEJICTBEHHO B CHUTyallMid OOIIEHUS Ha ypOKax
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MaTEeMaTUKH;
- B MHJUBUAYaIU3al[M1 CUCTEMBI OLICHUBAHUs 00pa30BaTEIbHBIX PE3YJIbTATOB;
- B MO/IJIEPKKE MEPEHOCAa OCBOCHHBIX YHUBEPCAIbHBIX YU€OHBIX NEUCTBUN U3

OJIHOU MPEIMETHOU 00JIaCTH B JPYTYIO.

Mecto npeamera B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30oBaTeNIbHBIM
CTaHJIapTOM OCHOBHOT'O 00111ero 00pa30BaHUs MaTEMaTHKA SIBJISETCS 00s3aTENIbHBIM
MpeIMETOM Ha JaHHOM ypoBHE oOpazoBanus. B 5-10 kmaccax y4eOHBIN MTpeaMeT
«MaremaTuKa» TpaJuLIMOHHO U3y4aeTCsl B paMKaxX CIeAyIOIINXy4eOHbIX KypCOB: B
5-6 kmaccax — kypca «Marematuka», B 7—10 kmaccax — KypcoB «Anrebpa» u
«I'eometpusi». Hacrosimeil nporpaMMoil BBOJUTCA CaMOCTOSITEIbHBIN y4eOHBIM
Kypc «BeposTHOCTB U CTaTUCTHKAY.

TemaTuyeckoe IUIAaHUPOBAHHWE YYEOHBIX KYpCOB M  PEKOMEHAYEeMOe
pacnpezesieHue yaeOHOro BpeMEeHH JJis1 U3yUEHUS OTAEIBHBIX TEM, PEJI0KEHHbIE
B HACTOSIIEW IMporpamme, HaJ0 paccMaTpyuBaTh Kak INPUMEPHBIE OPHEHTHPHI B
MOMOIIb COCTABUTEIO AaBTOPCKOW pabouei MporpaMMBbl U MPEX/IE BCErO YUUTENIO.
ABTOp pabouell mporpamMmbl BIPaBE YBEJIWYUTh WM YMEHBIIUTH MPEIJIOKEHHOE
YHUCJIO0 Y4eOHBIX YaCOB Ha TEMY, UTOOBI YTIIyOUTHCS B TEMATHKY, B OOJIbIIEH CTENEH!
3aMHTEPECOBABILYI0 OOY4YalOIIMUXCSA, WM HAlNpaBUTh YCHUIIMS Ha MPEOJOJICHUE
3aTpyIHEHHH. J[OIyCTUMO TakKe JIOKaJbHOE NEpepaclpeesiCHHE U epeCTaHOBKa
AJIIEMEHTOB COJIEP>KaHMsI BHYTPU JIAHHOTO KJlacca WJIM BHYTPH BCEro Kypca IpH
HeoOxoaumocTu. KomndecTBO TPOBEpOUHBIX PabOT (TEMAaTUYECKUNW U WUTOTOBBIM
KOHTPOJIb KaYeCTBA YCBOCHMSI yueOHOT0 MaTeprasa) U UX TUII (CaMOCTOATEIbHBIC U
KOHTPOJIbHBIE pa0OThI, TECTHI) OCTAIOTCS HA YCMOTpPEHUEyunuTens. Takxke ydyuTenb
BIIpaBE YBEJIWYUTh WJIM YMEHBUIUTh YHCIO YYEOHBIX YacOB, OTBEAEHHBIX B
®enepanbHoOil paboueil mporpaMmme Ha 0000IEHUE, TOBTOPEHUE, CUCTEMATU3ALINIO
3HaHUU 00ydarommxcsi. EAMHCTBEHHBIM, HO MPUHIMIINAIBHO BaXXHBIM KPUTEPHUEM,
SBIISIETCS JOCTHDKEHHE pPe3yJbTaTOB OOYYEHMs, YKa3aHHbIX B HACTOSIIEH
IporpaMMe Ha KOHEIl YpOBHSI OCHOBHOTOOOLIET0 00pa30BaHus.
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Copnepxanue ywyeOHoOro mpeamera «MartemaTuka», MpPEACTABICHHOE B
denepanbHOM amanTupoBaHHoM paboueit mporpamme, coorBeTcTByeT @I'OC 00O,
denepaabHON OCHOBHOW 00pa30BaTENbHONW MpOTpaMME OCHOBHOTO OOIIIEro

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

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA30OBAHIA

Pe3ynbrarel 00ydeHus no yueOHomy npeamety «MaTemaTnkay B OTHOLIECHUH
Bcex oOyuarommxcss ¢ PAC ouneHuBarOTCS MO OKOHYAHUM OCHOBHOIO OOILEro
oOpa3oBaHUs.

C yuetoM aud¢epeHIUpOBAaHHOTO XapakTepa TpeOOBaHUM K MJIaHUPYEMbIM
o0pa30oBaTeNbHBIM pPE3yJIbTaTaM TEKyIlas W MPOMEXYTOYHas arTecTauus Io
yueOHOMY npeameTy «MareMaTuka» MPOBOJUTCS C HUCIOJIB30BAHUEM HE TOJIBKO
CTaHAAPTU3UPOBAHHBIX, HO U  pa3padOTaHHBIX MEJAroroM KOHTPOJBHO-
U3MEPUTETBbHBIX MaTEPUAJIOB.

[Tpumenenne k 00yJarolMMCsl BHEIIHUX CTaHJAPTU3UPOBAHHBIX MPOLIELYP
OLICHKM JOCTH>KEHHMH MO MpPEeaMETy, B TOM YHUCJE BCEPOCCHMCKHE MPOBEPOYHBIE
pa®oTBl, TPOBOAMUTCA TOJIBKO €  pa3pelieHuss poauTeneil  (3aKOHHBIX
npeacraBuTeneii) ooyuatomuxcsi ¢ PAC u/wnu ¢ pa3pernienns caMux y4ariuxcsi, mpu
JOCTUKEHUH UMU | 6-11€THETO BO3pacTa.

Pe3ynbTarhl MPOMEXYTOUHOMN aTTECTAllMU UCTIOIB3YIOTCS NP pa3paboTKe U
KOPPEKTUPOBKE aaNTHPOBAHHON 00pa30BaTeIbHON MPOrpaMMbl O0YHAIOIITUXCS.

OcBoenue yueOHOro mnpeamera «MareMaTtuka» JTOJDKHO OOECTeYrBaTh
JOCTHKEHHE Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs — CIETYIOIIHUX

JJMYHOCTHBIX, MECTAIIPCAMETHLIX U IMIPCAMCTHDBIX 06p8,30BaT€J'IBHBIX PE3YJIbTATOB:

JINYHOCTHBIE pe3yJabTaThl
JIM4HOCTHBIE  pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4YEOHOTrO MpeaMeTa

«MaremaTtuka» XapaKTCPU3YIOTCH:
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IIaTproTHYeckoe BoCIIUTAHHE:

IPOSIBJICHMEM MWHTEpeca K NPOLUIOMY W HAacCTOSIIEMY pPOCCHUICKON
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MAaTE€MaTUKOB U POCCUHCKOW MAaTe€MaTU4YECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHHH B PYTUX HayKax M MPUKIAAHBIX chepax.

I'pasknanckoe u JyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 005I3aHHOCTEN IPaKJaHUHA U PEaTU3allid €ro
opaB, IMpPEICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pa3NUYHBIX CTPYKTYp, SIBJICHUMH, MPOLEAYyp TPa)xAaHCKOTro oOiiecTBa (BbIOOpHI,
OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXACHUIO ATUYECKUX MPOOJEM, CBA3AHHBIX C
IPaKTUYECKUM IPUMEHEHUEM JOCTWKEHHH HAyKH, OCO3HAHUEM Ba)XHOCTH
MOPAJIbHO-3THYECKUX TPUHIUIIOB B ACSITEIBHOCTH YUEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MATEMaTHYECKOIO
o0Opa3oBaHus Ha MPOTSHKEHUHM BCEH >KU3HU JUIsl YCHEWIHOW MpodeccroHanbHOU
JESTEIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH; OCO3HaHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIYAIBHON TPAEKTOPUHU 00pa30BaHUA U )KM3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE.

JcTeTHYeCcKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJBHOMY M ACTETHMYECKOMY BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKIEHUN; YMEHUIO BUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOTO IO3HAHMS:

OpUEHTaluel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HbBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U
o01iecTBa, MOHMMAHUEM MaTEMaTHYECKOM HAayKH Kak cCQepbl 4YelloBEYeCKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MATEMATHYECKOW KYyJbTypOW Kak CPEICTBOM

IIO3HAaHWA MHpaA;, OBJIAACHUCM HpOCTeI‘/’IH_II/IMI/I HaBbBIKaMH I/ICCJIC,IIOBaTeHBCKOI\/'I
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NEATEIIBHOCTH.

Pdu3znyeckoe BOCHUTAHHME, (POpPMHUpPOBAHHE KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0/1arONOyYHUs:

FOTOBHOCTBIO NIPUMEHATH MAaTeMaTHUYECKUE 3HAHUS B HMHTEpPEcax CBOErO
3I0pOBBSI, BEIEHUS  3740pOBOro  o0pa3a JKU3HM  (340pOBOE  IHUTAHUE,
cOamaHCHUpPOBAaHHBIA pPEXKUM 3aHATUH M OTHbIXa, peryspHas (usnueckas
aKTUBHOCTD); CPOPMHUPOBAHHOCTHIO HaBBIKa peiekcuu, MpU3HAHUEM CBOETO IPaBa
Ha OIIMOKY M TaKOro e MpaBa JAPyroro 4yeiaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTAalMeN Ha IPUMEHEHUE MaTEMAaTUYECKUX 3HAHUM [UIA PELICHUs 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPYXAIOLEN CPe/Ibl, INITAHUPOBAHUS IOCTYNIKOB U OLIEHKU
UX BO3MOXHBIX MMOCJEACTBUI ISl OKPYKAIOILIEH CPE/bl; OCO3HAHUEM TII00aIbHOTO
XapakTepa 3KOJOTHYECKHX Ipo0JieM U IyTeil UX pelieHHUs.

JInuHOoCTHBIE pe3yJIbTarThl, o0ecrnieyuBaromme aJanTamnmio
o0y4yamomerocss K H3MEHSIOUMUMCH YCIOBHSIM COLMAJBHON W NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYIUX JIOJEH, MpUOOpEeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIUH U3 OIbITA JPYIUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUWA, B TOM YHCIE
bopMyaMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEMW, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYIO  CHUTYyalUlO, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
OpPUHUMAaEMble pEIIeHUusT U ACUCTBUs, (OPMYIHpPOBaTh U OLEHUBATH PUCKU H
HOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

VY obyuaromuxcs ¢ PAC Bo3MOKHA UCKaXEHHOCTh U 3a/IepKKa TOCTHXKEHHUS
JUYHOCTHBIX PE3YJIbTATOB, CBA3aHHAs IIPEXKIAE BCEr0O € HEAOCTATOYHOU
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c(OPMUPOBAHHOCTHIO CAMOCO3HAHUS M CAMOOIICHKH, a Takke MpeoliaaHuemM
WH(AHTUIIBHBIX MPECTaBICHUN 0 ce0e B MOJPOCTKOBOM BO3pacTe. Y MIKOIHLHUKOB
¢ PAC wuyactro HaOmomaroTcsi BBIPaXXEHHBIE CJIOKHOCTH OCO3HAHUSI CBOEH
COLMAJIbHON WACHTHUYHOCTHU, CJIIOKHOCTH B TIOHMMAaHWW W TPUHATHU IIEHHOCTEH,
HOPM W TIPaBWI, OMNPEACISIIONINX IMOBEICHWE THUIIUYHO Pa3BUBAIOIIUXCS

CBCPCTHHUKOB.

MeTanpeameTHble pe3yJbTaThl

[TockonbKy HapylIEHUS COLMAIBHOTO B3aUMOJCUCTBUS M OOIICHUS HE
TOJIKO BXOJIAT B CTPYKTYpPY HApyIIEHUH TpPH PacCTPOMCTBAX ayTUCTUYECKOTO
CIIEKTpa, HO M SBJISIIOTCS CTOMKMMH M HposBisAtoTcs y Beex Jymn ¢ PAC nHa
MPOTSHKEHUU BCEH sKU3HU, GOPMHUPOBAHNE KOMMYHUKATUBHBIX Y Y ][y yyammxcs ¢
PAC TtpebyeTr HanpaBlIeHHOTO MEAaroru4eckoro BO3JACHCTBUS KaK B YPOUHOH, Tak
U BO BHEYPOUHOMW ACSATEIBHOCTU yUaIIUXCs, a TAKKE€ B paMKax KOPPEKIIMOHHOU
paboTHI.

MertanpenMeTHble pe3ysIbTaThl OCBOCHUSI MPOrpaMMbl Y4EOHOTO MpeaMera
«MaremaTuka XapaKTEePU3YIOTCS OBJIaJICHUEM VHUBEPCANbHLIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU U YHUBEPCANbHLIMU PECYTAMUGHBIMU OCliCMBUIMU.

Yuusepcanvuvie noznagameinvHole oeticmaust obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYECco8 0OYUaWuUxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcarowe2o  Mupa;,  HpUMEHeHue  JI02U4eCcKUXx,
UCCIe008aMeNbCKUX Onepayuli, yMeHul pabomams ¢ uHgopmayuetr).

ba3oBrle nornueckue 1eMCTBUA:

BBISIBJISITH u XapaKkTepu30BaTh CYLIECTBEHHBIC  MPHU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TIOHATHI, OTHONICHWA MEXAy TOHSITUSIMU;
bopMyIMpoBaTh ONpPEEICHUS MOHATUI; YCTaHABIIMBATH CYIIECTBEHHBINA MPU3HAK
KJIacCU(pUKALMK, OCHOBaHUS [UIsi OOOOUICHHS W CpaBHEHMS, KPHUTEPHUH
MIPOBOJIMMOI0 aHAJIN3A;

BOCIHIPMHMMATDH, (OPMYJIHPOBATH H NPeodPa30BbIBATH CYXXICHHUS:
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YTBEPAUTEIbHBIE U OTPUILIATENIbHbIE, €IMHUYHBIEC, YACTHBIE U O0IIME; YCIOBHBIE;

BBIAIBJSITb ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
NpOTUBOpeUHs B (paKTax, JAHHBIX, HAOMIOJCHUSIX U YTBEPXKICHUSIX; MPEAaraTh
KPUTEPHUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JeJaaTh BBIBOJAbI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

pa30MpaTh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (TIPSIMbIE U OT
IPOTUBHOTO), TPOBOJUTH CAaMOCTOSATENHHO HECIOXKHBIE JI0KA3aTelbCTBA
MaTeMaTH4ecKux (pakToB, BHICTPAUBATh APTYMEHTAIIHMIO, IPUBOUTEH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

BbIOMPATh CHOCO0 pelleHus Y4eOHOW 3ajaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pelUICHUs, BbIOUpaTh Hauboliee MOAXOMAIUMHA C  y4ETOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue AeiicTBUS:

HCI0JIB30BaTh BOMPOCH KaK MCCIEA0BATEICKUNA HHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpPEYHE, MpoOJIemMy,
CaMOCTOATENILHO YCTaHABIMBATh MCKOMOE U JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHHUE,

NPOBOIMTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT, HEOONbBIIOE HCCIAEAOBaHWE IO YCTAHOBIECHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITEIbHO  (popmyJmpoBaTb 000OOIIEHUST U  BBIBOJALI IO
pesynbTaTaM  TpPOBEACHHOTO  HAOMIOJNCHWS,  WCCIENOBaHUS,  OILCHUBATH
JIOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 000OIICHMIA;

NMPOrHO3UPOBATh BO3MOXXHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIJBUTATH
MPEJIMOJIOKEHHUS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

PadoTa ¢ nungopmanueii:

BBIAIBJISITb HEIOCTATOYHOCTh M H30BITOUHOCTH HH(POPMALIMM, AAHHBIX,
HEO0OXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BbIOMPATH, aHAJTU3UPOBATD, CHCTEMATU3UPOBATH u
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HHTEPHPETHPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS;

BbIOMpPaTh GopMy TMpeACTaBiICHUS HHPOpPMALMK M WUIIOCTPUPOBATH
peliaeMble  3aJayd  CXEMaMM, JAMarpaMMaMH, HWHOW Trpapukoil U HX
KOMOHMHAIIUSIMU,

OllEHMBATH HAIEKHOCTh MHGOPMAITMN TI0 KPUTEPUSIM, TMPEITI0OKEHHBIM
yUUTENEM UIN CPOPMYIHMPOBAHHBIM CAMOCTOSITEIIBHO.

1)  Vuuseepcanrvnvie KomMmyHukamueuvle Oelicmeusi 00ecnedusaom
chopMUpo8aHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUJUXCAL.

OO0menne:

BOCIIPUHUMATH ¥ (OPMYIIHPOBATH CYKJICHUS B COOTBETCTBUU CYCJIOBHUSIMU
U TEJISIMH OOIIECHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX (ITPU HAJTMYUH BO3MOXXHOCTH ) 1 TUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS
10 XOAY PEIICHHS 3a7]a9¥, KOMMEHTHPOBATh IMOTYYCHHBIMPE3YIbTaT;

B X0J1e 00CYXKJICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMO TEMBI,
npoOJIeMBbl, pelaeMoil 3alayud, BBICKA3bIBAaTh HJICHU, HAIICJICHHBIE HA TOUCK
pEIICHMS; COMOCTABJIATh CBOM CYXKICHUS C CYXIACHUSMHU JPYTHX YYaCTHUKOB
Juanora, oOHapy>KMBaTh Pa3IMuMe U CXOJCTBO TMO3UIIMMI; B KOPPEKTHOU dopme
dbopMynIMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh  PE3yJNbTAaThl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
WCCJIEIOBAHUSI, MPOEKTA; CAMOCTOSITEIbHO BHIOMpaTh (hOpMaT BBICTYIUICHHUS C
y49éTOM 3a/ad TPE3eHTAllud, OCOOCHHOCTEH ayIWTOpPUH W WHIWBHIYATbHBIX
BO3MOKHOCTEM.

CoTpyaHu4ecTBO:

OHUMATh 1 UCII0JIh30BaTh MPEUMYIIICCTBA KOMAHHONW M WHAWUBUIYaTbHON
paboThl TIpU pENICHUH YYeOHBIX MaTEMaTHYECKUX 3aJad; NPUHUMATh I1eJh
COBMECTHOM JNIEATEIbHOCTH, IUIAHHPOBATh OPTaHU3alMI0 COBMECTHOW pPabOTHI,
pacnpenensTh BUALI pabOT, JOTOBAPUBATHCSA, OOCYKIAaTh MPOIECC U Pe3ybTaT
paboThI; 00001IaTh MHEHHUST HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TIPYyNMNoBbIX ¢opmax paboTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI H JIp.); BBIMOJHSATH CBOIO YacTh pPabOTHI M
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KOOPAMHHUPOBATh CBOM JCWUCTBUSA C JPYTUMHU YIIEHAMH KOMAaHIbBI; OICHUBAThH
Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM
YY9aCTHHUKAMHU B3aUMOJICHUCTBHSI.

2)  Vuusepcanvnvie — pecynsamuenvle  Oeticmeus  0Oecnedusaom

qbopmupoeanue CMbLCII0BbLX YCNIAROBOK U HCUSHEHHBIX HABLIKOB IUYHOCTU.

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIaH, AJITOPUTM DPEIICHUs 3a1ayu (WU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUST € YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATh BapUaHThI
pelIeHuit ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb:

BJIJIETh CITIOCOOAMHU CaMOINPOBEPKU, CAMOKOHTPOJIA IPOLECCa U pe3yJIbTaTa
pelIeHuss MaTeEMaTUYECKOM 3aa4H;

MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MPH PELLICHUH 3aa4H,
BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATEJIBCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JEATEIBHOCTH MOCTABICHHOW LIETU
U YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS LIeJu,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

VY yuammuxcs ¢ PAC ¢ tpynoMm GopMHpyIOTCS HaBBIKM B3aUMOJCHCTBUS C
Y4E€TOM MO3MIMHU APYTOro M JJINTEIBHOE BPEMS COXPAHSIETCS ATOLEHTPUYECKas
no3uuusa B OOIEHHH, MpuUcylias Oojiee miaamiemMy Bo3pacTy. [axe ydaimuecs,
YIIOBJETBOPUTENILHO BJIaICIOIINE TEXHUUECKON CTOPOHOM O0ILIEHUS, 3aTPYy IHAIOTCS
B OLIEHKE HAMEPEHUH 1 MO3UIMU TapTHEPA U THOKOM pearipoBaHUM Ha U3MEHEHHUS,
BO3HHUKINIME B cuTyanuu oOmeHus. OcoOeHHO ciioxHO y yyamuxcsi ¢ PAC
dbopmupyeTcss ymeHue paboTaTh B TpyNNe M3-3a CIOXKHOCTH  3aJa4dd
B3aMMO/JICHCTBUSL OJIHOBPEMEHHO C HECKOJIBKHUMH IMAPTHEPAMHU IO COBMECTHOMU
NEeATEIbHOCTH.

HecMoTtpst Ha TO, 4TO B OAPOCTKOBOM Bo3pacte y nereid ¢ PAC nosiBisercs

MOTHBaluA K O6H16HI/IIO CO CBCPCTHHKAMH, oe3 CO3JaHuA CICIHUAJIBbHO
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OpFaHHSOBaHHOfI IMOMOIIIKY MIKOJBbHUKY C PAC B opraHu3anvn MCKJINYHOCTHBIX
KOHTAKTOB H PAa3BUTHUHW HABBIKOB O6HI€HH}I CO CTOpPOHBI I1IICHAroroB, <cro

COOCTBEHHBIE ACHCTBUSI MOTYT ObITh HEI(D(PEKTUBHBIMH.

IIpeaMeTHbIE pe3yabTaThl

JlocTikeHrne MpeaMETHBIX pe3ysibTaroB oOydatromumuca ¢ PAC Ha stane
OoOy4eHHs] B OCHOBHOM IIKOJIE OMPEEISeTCs MHIUBUAYATbHBIMU OCOOEHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSMHM TIO3HABAaTEIbHOW JIESATENBHOCTH U
HEPABHOMEPHOCTHIO Pa3BUTHS ICUXUICCKUX (DYHKITHH, TaK U COITUATBLHBIM OTIBITOM
ayTUYHBIX MIKOJBbHUKOB. [loAaTOMYy HmOCTHMXKEHUE TPEIMETHBIX pe3yJIbTaTOB
KOHKPETHBIM y4JalTuMCs MOKET HE BCET/Ia COBIAJATh C BPEMEHHBIMHU TPaHUIIAMHU
oOy4eHHs 0 TojiaM 00y4YeHHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUS pabouel MporpamMMbl MO MaTeMaTHKe
MIPEICTABIICHBI 10 TOJIaM 00yUYeHHUS B CICAYIONMNX pa3jieiaxX MporpaMMbl B paMKax
OTIIETBLHBIX KYpPCOB: B 5—6 Kiaccax — Kypca «Maremaruka», B /—10 kmaccax —
KypcoB «Anredpay, «I'eometpusi», «BEpoITHOCTh U CTATUCTUKAY.

Pa3BuTHe JOTHYECKUX MPEICTABICHUN M HABBIKOB JIOTHYECKOTO MBIIIICHUS
OCYIIECTBIISIETCS HA TMIPOTSHKEHUH BCEX JIET 00y4YeHHSI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpeamosaraeTcsi, 4To BBITYCKHUK OCHOBHOW IITKOJIBI
CMOXKET CTPOUTH BBICKA3bIBAHHMS U OTPHUIIAHUSA BBICKA3bIBAaHUM, PaCIO3HABATH
WUCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHI M KOHTPIPUMEPHI,
OBIIaJiceT TOHATHSIMH: OIMpEIeJICHHe, aKChoMa, TeopeMa, I0Ka3aTeIbCTBO — H

HAYIUTCA UCIIOJIB30BATh UX IIPU BBINIOJIHCHUN y‘{e6HBIX u BHey‘—Ie6HBIX 3agad.
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®EJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA»
5-6 KJIACCBbI

ey u3yyeHus y4eOHOro Kypca

[IpuopuTeTHbIMU HENAMH O0y4EHHs MAaTeMaTHKe B 5—6 Kilaccax SIBISIOTCSA:

pooJKeHne GOpMHUPOBAHUS OCHOBHBIX MAaTEMaTUUYECKUX MOHATUN (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), oOeCreunBarOlUX MPEEMCTBEHHOCTh W
NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHMs 00yUYaIOIINXCS;

pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 0Oydaromuxcs,
ITO3HABATEIIbHOM aKTUBHOCTH, UCCIEA0BATENBCKUX YMEHUM, NHTEPECA K U3YUYCHUIO
MaTeMaTUKH;

[OJIBEJICHUE O0YyYarolMXcsi Ha JOCTYIHOM JJIsl HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKAKOLIEr0 MUPA;

dbopmupoBanrue (PyHKITMOHAILHOW MaTEMaTUYECKONW T'PaMOTHOCTH: YMEHHUS
pacno3HaBaTh MaTEMaTHYECKHE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYyalUsX,
MIPUMEHSITH OCBOCHHBIC YMEHHUS ISl PEIICHUsI IPAKTUKO-OPUEHTUPOBAHHBIX 3ajaY,
WHTEPIIPETUPOBATh MOJYUYEHHBIE PE3yJIbTaThl U OLEHHBATh MX HA COOTBETCTBUE
MIPAKTUYECKON CUTyalUU.

OcHOBHBIE JIMHUHM COJIEp)KaHUSI Kypca MaTeMaTuku B 56 kimaccax —
apumeTnyecKas U reoOMeTpUUIECcKasi, KOTOPbIE Pa3BUBAIOTCS MapauIesIbHO, KaX1ast
B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OTJPYTOH,
a B TECHOM KOHTAKT€ U B3aUMOJEICTBUH. Takke B Kypce MPOUCXOJAUT 3HAKOMCTBO
C 3JIEMEHTaMH anreOpbl U ONMUCATENbHONU CTATUCTUKH.

N3yuyenue apudmeTHdeckoro Mareprana HAaUMHACTCA CO CUCTEMAaTH3allud 1
Pa3BUTHS 3HAHUU O HATYPaJIbHBIX YUCIAX, ITOJYYEHHBIX B HAYAIbHOM wmIKoue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIBHOW TEXHUKH U (HOPMHUPOBAHHME HOBBIX
TEOPETUYECKUX -3HAHUI COYETAETCA C PA3BUTHUEM BBIYMCIUTEIBLHOM KYJBTYPHI, B
YaCTHOCTH C 00yY€HHEM MPOCTEHIINM NpuéMaM MPUKUAKU U OLICHKU Pe3yIbTaTOB
BbIUMClieHU. V3ydeHue HaTypalbHBIX YHCENl MpoAobkKaeTcss B 6 Kiacce
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3HAKOMCTBOM C HaYaJIbHBIMU NOHATUSAMHU TEOPUH JIEIIUMOCTH.

Hpyroi KpymHbIi OJI0K B COIEpKaHUH apru(PMETHIECKON JTMHUU — ITO APOOH.
Hauano n3yueHusi 0ObIKHOBEHHBIX U JAECATUYHBIX JPOOel OTHECEHO K 5 KJ1accy. ITO
NEPBBIN 3Tanm B OCBOCHUU APOOEH, KOT/la MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UJeSIMHU, TIOHATUSAMU TeMbI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX IpoOei B
MOJIHOM 00BEME MpPEAlIeCTBYET M3YUYEHHIO JCCATHYHBIX JIpo0Oeil, dYTo
1[EJIeCO00pa3HO C TOYKHU 3pPEHHUS JIOTUKU HU3JI0KEHHS YWCIOBOM JIMHHUM, KOTrAa
MpaBuUia ACUCTBUM C IECATUUYHBIMU APOOSIMU MOKHO 0OOCHOBATH YK€ U3BECTHBIMU
QITOPUTMAMHU BBITIOJIHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMU JAPOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMU APOOSMU PACIIMPUT BO3MOKHOCTH JIJI1 IOHUMaHUs 00y4aroUMHUCS
MPUKIIAIHOTO MPUMEHEHHUSI HOBOM 3alUCH MPU U3YYEHUU JPYTUX MPEIMETOB U MPU
MPAKTUYECKOM MCIOJIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOM 3Tam B M3YyYEHHH
npoOeil, TIe TPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPAaBHEHUS U
npeoOpa3oBaHus JpoOei, OCBOEHHWE HOBBIX BBIUUCIUTEIBHBIX aJTOPUTMOB,
OTTAYMBAHUE TEXHUKH BBIYMCIEHUNW, B TOM YHCIE 3HAYCHUN BBIPAXKCHUM,
COJIEp KaIllMX U OOBIKHOBEHHBIE, U IECSITUYHBIC APOOH, YCTAHOBIICHUE CBSI3EH MEXKTY
HUMH, PacCMOTpeHHE MPUEMOB peIleHUs 3a7ad Ha apodu. B Hauane 6 kiacca
MPOUCXOIUT 3HAKOMCTBO C OHATUEM MPOLICHTA.

OCOOCHHOCTBIO M3YYCHHS TIOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCET
ABJISIETCSL TO, YTO OHU TAKXXE MOTYT PacCMaTpUBATHCS B HECKOJBKO 3TamnoB. B 6
KJIacce B Haualie u3ydyeHus Tembl «llonoKuTenbHbIE U OTPULIATEIIBHBIE YHUCIIA»
BbIZIeNIsIeTCA moAaTeMa «llemple 4wcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEILHBIMU YUCTIAMHU U JEHCTBUSIMHU C TTOJIOKUTEIbHBIMA U OTPULIATEIbHBIMU
YUCIIAMUA TTPOUCXOJUT HAa OCHOBE COJIEPKATENIbHOTO MOJX0J1a. DTO MO3BOJSET Ha
JIOCTYITHOM YPOBHE MO3HAKOMUTH yYaIIMXCsl MMPAKTUYECKU CO BCEMHU OCHOBHBIMU
MNOHATUSIMU TEMBI, B TOM YHUCJI€ M C MpaBWJIaMH 3HAKOB IPU BBINOJIHEHUU
apupmeTnyecKkux AercTBuil. l3ydyeHue palMoHaIbHBIX 4YHCEI Ha JTOM HeE
3aKOHYUTCS, a OyJeT TPOJOJDKEHO B Kypce anreOpel 7 Kiacca, 9TO CTaHET
CJIEAYIOIIUM MTPOXOJ0M BCEX MPUHIUIMHAIBHBIX BOIPOCOB, TEM CaMbIM pa3/ieJICHUE
TPYJAHOCTEN oO0JeryaeT BOCHPHUATHE MaTepualia, a paclpeelieHue BO BPEMEHH
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CHOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHHHU penieHHI0 TEKCTOBBIX 33/ad B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmeTnyeckue mpuéMsl perieHus. TeKCTOBbIC 3a/1a4H, pelaeMble PU OTPAOOTKE
BBIYMCIINTEIILHBIX HABBIKOB B 5—6 KJ1accax, pacCMAaTPUBAIOTCS 3a/1a4d CIICTYOLIUX
BUJIOB: 3a/layd Ha JIBWKEHUE, HA 4YacTW, Ha TOKYNKW, Ha paboTy U
IIPOU3BOAMTENIBHOCTD, HAa MPOLEHTHI, HA OTHOWIEHUs M Iponopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMU peLIeHUs 3a/1a4 nepedopoM BO3MOXKHBIX
BAapUAHTOB, y4yaTcsl paboTaTh ¢ MH(pOpManuen, IpeacTaBlIeHHoN B (popme Tabiui
WU AMarpaMm.

Pemienne TEKCTOBBIX 3amad 3a4acTyr0 BbI3bIBaeT y ywamuxci ¢ PAC
CEpbE3HbIE 3aTPYIHEHHS U3-32 OCOOEHHOCTEH PEedyeBOro pa3BUTHS (HEIOCTATKOB
JIEKCUKO-TPAaMMaTHYECKOTO CTPOSl PEYM), CIOKHOCTEW B NMOHUMAHUHM MPUYMHHO-
CIIE/ICTBEHHBIX CBSI3e W JE€PUIMTAPHOCTH BOOOPAKEHHs. Ydalluecs MOTYT
3aTPYJHATHCS B BBIJCJICHUM 3HAUMMOM JJIs peuleHusl 3ajadu HH(OpMaluio,
IEPEHOCE CIIOCOOOB PEIIeHUs] OJJHOTUIIHBIX 33J1a4 B ClIydae J1aKe He3HAUUTEIbHOTO
n3menenus: popmynupoBku. LlkonsHuku ¢ PAC moryt He 3aMeuaTbh KOCBEHHBIX
(GOopMyJIMPOBOK M pellaTh 3a/1ayH, CYIIECTBEHHO 3aTPYAHSIOTCS B CXEMaTU3alUU
pELIeHMs], COCTaBICHUHN BEPHON M MHPOPMATUBHON KPATKOM 3alKMCH, COCTABICHUH
IJlaHa peueHus 3aayu 1 uyeprexa. UM TpyJHO MOHATH, a TeM 0oJiee 0OBICHUTD,
IIOCJIEA0BATEILHOCTD JTAIIOB PELICHUs U CyTh TOTO WJIM MHOIO MaTEMAaTUYECKOIO
nerictBus. Emie TpylHee HHTEPNPETHPOBATH PE3YJIbTAThl B 33/1a4€ U UCCIIEIOBATH
IIOJIy4YE€HHOE pELICHUE.

B paboueii nporpamme npeaycMoTpeHo (popMUpoBaHUE MPONEAEBTUUECKUX
anreOpanyeckux MpeacTaBieHuid. bykBa Kak CHMBOJI HEKOTOPOIO 4YHCIa B
3aBUCHUMOCTH OT MaT€MAaTH4YE€CKOI0 KOHTEKCTa BBOAMTCS IOCTEIEHHO. byKkBeHHas
CUMBOJIMKA IIIUPOKO UCIIONB3YETCS MPEXKIE BCEro JJIs 3alUCU OOLIUX YTBEPKICHUN
U TpeanoxkeHud, (opMmys, B YaCTHOCTH U BBIUYUCICHHUS TE€OMETPUUYECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD> YUCIIA.

B kypce «Marematuka» 5—6 KJacCOB MPECTaBICHA HArsgHas T€OMETpHs,
HampaBlieHHasT Ha pa3BUTHE OOPa3HOTO0 MBIIUICHHUS, MPOCTPAHCTBEHHOTO
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BOOOpaXXeHUsl, M300pA3UTENbHBIX YMEHUH. OTO BaXHBIM 3Tam B H3yYCHHUH
r€OMETPUHU, KOTOPBIM OCYIIECTBISETCA Ha HArIsAHO-TIPAKTUYECKOM YpPOBHE,
ONMHUpaeTcsl Ha HarJAIHO-00pa3Hoe MblluieHne oOydaromuxcs. bompiias poib
OTBOJMTCS MPAKTUYECKOU AEATEIbHOCTH, OIBITY, SKCHEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuecss 3HaKOMATCS C T€OMETPHUYECKMMH (UrypaMH Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOHPUTYpAIUIMHU, ydaTcsl 300pakaTh UX Ha
HEJIMHOBAHHOM M KJIETYaTOM OymMmare, pacCMaTpUBalOT MX MPOCTEHIie cBoicTBa. B
MpoLIeCCEe U3YUYEHUS HATJIAIHON I€OMETPUH 3HAHMS, MMOJTYyYEHHbIE 00YYarOIUMHUCS

B HaYaJIbHOU IIKOJIC, CUCTCMATU3UPYIOTCA U PACIIUPATOTCA.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe
CornacHo ydyeOHOMY IUIaHy B 5—6 Kjaccax HM3y4aeTcsi MHTErPUPOBAHHBIM
npeaMmer «MareMaTrukay, KOTOpbIA BKJIIOYAET apuPMETHUYECKUH Marepuan Hu
HaTJISIHYI0O T€OMETPHUIO, a TakKe IPOIEIEBTUUECKUE CBEACHHUS U3 alreOphl,
AJIEMEHTHI JIOTUKU U Ha4aJla ONUCATEIbHOW CTATUCTUKH.
YueOHbIl MIaH HAa U3YyYEHHE MaTEMATUKHU B 5—6 Kjlaccax OTBOJIUT HE MEHEE D
y4eOHBIX YaCOB B HEJIEIIO B TEYCHUE KAX0T0 rofa o0yueHus, Bcero He meHee 340

y4eOHBIX YacOB.

COLAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA»

5 KUIACC

HarypanbHbie unciia u HyJb

HatypanbHoe uncno. Psa narypanehbeix umcen. Yucno 0. M3obpaxenue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOM (YUCIOBOM) IPSIMOMA.

[lo3unmoHHass HEMO3ULMOHHOM CUCTEMBI CUMCIIEHMS. JlecsaTuyHas cucrema
CUUCIICHUS.

CpaBHEHHE HATYPAJIBbHBIX YKCEJ, CPABHEHUE HATYyPAJIBHBIX YMCENl C HYJIEM.
Crnioco6s1 cpaBHeHHst. OKpYTII€HHE HATypaIbHBIX YHCET.

Cnoxenue HaTypaJbHbIX YHUCCII; CBOMCTBO HYJIA IIPU CIIOKCHUU. Breruutanue
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KaK JeicTBUE, 0OpaTHOE CIOKEHHIO. Y MHOXKEHHE HATypalibHBIX YMCEN; CBOMCTBA
HYJIA ¥ €IUHULIBI IPU YMHOKEHUH. JlesieHne Kak qeicTBre, o0paTHOE YMHOKEHHUIO.
KommionenTsl  neiictBuM, CBsi3b Mexay HuMmu. [IpoBepka  pesymnbprara
apumeTndyeckoro aedctBusi. llepemMecTuTeNbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXEHUSI, paCHpeleIuTeIbHOE CBONCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3zoBanue OyKB Jj1s1 0003HAYEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Jenutenun W KpaTHble YHUCIA, pa3joKeHUEe Ha MHOxutenu. [IpocTeie u
cocraBHbIe uncna. [Ipu3naku gemumocty Ha 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTKOM.

CreneHb C HATypallbHBIM MOKA3aTelIeM. 3alucCh YUCIA B BHUJIE CYMMBI
Ppa3psIAHBIX CIAaraéMbIX.

YucnoBoe BbIpaKEHHE. BplYMCIEHUWE 3HAYEHUN YHUCIOBBIX BBIPAKCHHU;
MOPSAOK  BBINOJIHEHUA ~ ACUCTBUU.  Vcronb3oBaHME NOpU  BBIYHCIECHUAX
MEPEMECTUTENBHOTO M  COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS H
YMHOKEHUS, pACTIPEAECTUTEIBHOTO CBOMCTBA YMHOXKCHHUS.

JApodu

[IpencraBnenne o JpobM Kak crmocoOe 3amuchl  YacTh  BEJIUYUHBI.
OObIKHOBEHHBIE ApoOH. [IpaBubHBIE U HEMpPaBWIIbHBIE ApoOH. CmeranHas 1po0b;
MpEACTaBICHUE CMEIIAaHHOW ApOoOW B BHUJAEC HEMPABWIHLHOU IpoOU U BBIICIICHHE
IEJI0M YacTH YKClia U3 HEMpaBWIbHOU Mpodu. M3o0pakenue npodelt Toukamu Ha
qucioBou npsimoii. OcHOBHOE cBOMCTBO ApoOu. CokpatieHue apoodei. I IpuBenenne
npobu kK HOBOMY 3HameHaTeno. CpaBHEHHE ApoOeEi.

CrnoxxeHre U BbIYMTaHUE NpoOei. YMHOXKEHUE U JIeJICHUE Tpo0eii; B3auMHO
oOpatHble podu. HaxoxkaeHue 4acTu 1eJIoro U 11e10ro o €ro YacTH.

Hecarnanas 3amuchk ApoOei. IlpencraBineHue aecATHYHONH ApoOUM B BHUIC
0ObIKHOBEHHOM. M300paskeHne NecATUYHBIX ApoOer ToOuKaMy Ha YU CIIOBOUTIPSMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckne JEHCTBUA C JECATUYHBIMH 1poOsmu. OxpyrieHue
JECATUYHBIX APOOEH.
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Penienue TekcTOBBIX 33124

Pemiennie TekCTOBBIX 3adady  apudMeTHUecKuM crmocobom. PemreHue
JOTUYECKUX 3anad. PemieHue 3amad mepeOOpOM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBaHue NMpy pelieHUH 3a/1a9 TaOJIUIl U CXEM.

Pemienne 3amad, coaepKalmux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYWHBI:
CKOpOCThb, BpEMS, pacCTOSHUE; I1I€Ha, KOJMYECTBO, CTOMMOCTb. EIWHHUIIBI
HU3MEPEHUS: MacChl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXITY
€IMHHUIIAMH U3MEPEHUS KAXKIOW BEIINYNHBI.

Pemrenre oCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHne TaHHBIX B BUE TaOJIUII, CTOJI0YATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele mpeactaBieHuss o (QuUrypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsmon,
OCTpBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JlmHa oTpe3ka, METPUUYECKHUE €IUMHUIBI JUTUHBI. [[JTMHA JIOMAaHOU, TIEpUMET]
MHOI'OYroJIbHUKa. MI3MepeHne u nocTpoeHne yriioB ¢ IOMOLIBIO TPAHCIIOPTHPA.

Harnsinaele npenactaBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxxenue ¢uryp, B TOM uucie Ha kietdator Oymare. IlocTtpoenue
KOH(pUrypanuii u3 yactel mpsiMoil, OKpYKHOCTH Ha HEJIMHOBAHHOW M KJI€TYaTOM
Oymare. Mcnionp30Banue CBOMCTB CTOPOH U YTIIJIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Inomane MNPSAMOYrOJbHMKA YW MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4HCJEe (UTYp, U300pKEHHBIX Ha KJIET4aTod Oymare.
Enunuibl uamepeHus miomaim.

Harnsinaele npeacTaBieHus 0 TPOCTPAHCTBEHHBIX (GUTYpaX: IPSIMOYTOJIbHbBIN
napajienenunen, — Kyo, — MHOrorpaHHuUKH.  M300pakeHwe  TPOCTEUITUX
MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapamwienenunena. Co3gaHue Mojeneu
MHOTOTPaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TUTACTUIIMHA U Ap.).

OOBEM MPAMOYTOJILHOTO Mapajienenuneaa, Kyoa. Exunuiel nsmepenus

00BEMa.
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6 KJIACC

HarypaabHblie unciaa

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMUA YHCIIAMHU.
UucnoBble  BBIpOXKEHHs, TMOPSAIOK  JEHCTBUM,  HKCIOIBb30BaHHE  CKOOOK.
Hcnonb30BaHue MTPY BEIYUCICHUSAX IEPEMECTUTEIBHOTO H COYETATEIIbHOTO CBOVCTB
CJIOKEHUS U YMHOKEHHUS, PACIIPEAEITUTEIBHOTO CBOMCTBA YMHOKEHUS. OKPYTIICHHE
HaTypaJbHbIX YHCEIL.

JenuTenu U KpaTHbIE YUCTa; HAMOOJbIINNA OOLIMNA ACIUTENIb 1 HAaUMEHbIIIEe
oO1ree KkpaTHoe. JlenMMocTh CyMMBI U Tpou3BeieHus. JleneHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApOoOeH.
CpaBHeHue U ynopsiiounBaHue ipooeil. Pemienue 3a1a4 Ha HaX0XKJICHUE YaCTH OT
[EJ0or0 M IENOoro Mo ero yactd. JpoOHoe 4Mcio Kak pe3ylbTar JCJICHHS.
[IpencraBiienue AeCcATUUHON IpoOU B BUE OOBIKHOBEHHOM APOOU U BO3MOKHOCTD
MIPEICTaBIICHNUS] OOBIKHOBEHHOM JAPOOU B BUJE JECATUYHON. JlecsaTuuHbIe ApodH 1
MEeTpHYecKasi cucreMa Mep. ApupMeTudecKkre JEHCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JECATUYHBIMU IPOOSIMHU.

OtHomienue. JleneHne B JaHHOM OTHOIICHHWH. Macmrad, TpOmopIus.
[IprMeHeHne TpONOpUUI MPU PEILIEHUH 33/1a4.

[Tonsarue mporieHTa. Briuncienne mpoieHTa OT BEJIMYUHBI U BEJIMUUHBI 110
e€ mpolleHTy. BripaxkeHne mpoIeHTOB IeCATUYHBIMU apo0siMu. Pemenne 3ana4 Ha
MPOIICHTHI. BeIpakeHre OTHOIICHHS BETMYUH B MPOIEHTAX.

IHonoxuTeNbHBbIE U OTPULIATEIbHBIE YHCJIA

[TonmoxurenbHple U OTpULlaTENbHbIE yncna. Llensie uncna. Moayine yucia,
reoOMEeTpUYeCcKasi HHTEpHpeTanus Moayias uucia. M3oOpaxxeHue dyucen Ha
KOOPJUHATHOM NPAMOU. YUHCIOBBIE TPOMEKYTKHU.

CpaBHenue uyucen. Apudmernyeckue IEHCTBUA C MOJOXKUTEIbHBIMU U
OTPULIATENBHBIMU YHCIIAMM.

[IpssmoyronpHas cucremMa KOOPAUHAT Ha IJIOCKOCTH. KoopAuHATHI TOUKK Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHOM
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IIJIOCKOCTH.
bykBeHHbIEe BbIpaKEeHUS

[Ipumenenue OykB I 3alUCHM  MAaTEMaTUYECKUX  BBIPAXKEHUU U
npeioxkennii. CBoiicTBa apuMETHUYECKUX JCUCTBUN. ByKBEeHHBIE BBIPOKCHHS U
YUCJIOBBIE TIOJCTAHOBKHM. DYKBEHHBIE pAaBEHCTBA, HAXOXKIECHUE HEU3BECTHOTO
KOMITIOHEHTa. PopMyibl; (QopMyINibl TepUMETpa M IUIOMAAN MNPSIMOYTOJbHUKA,
KBajipata, 00bEMa napajjiesienuneaa u Kyoa.

Penienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3ajay  apupMeTHUYEeCKHMM crocoboM. Pemienue
JornYecKux 3ajad. Pemienue 3a1ay mepeObopoM Bcex BO3ZMOKHBIX BApUAHTOB.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEIUYUHBI:
CKOpOCTB, BpeMs, pacCTosHUE, 1IEHA, KOJINYECTBO, CTOMMOCTB;
IIPOU3BOAMTENILHOCTh, BpeMs, O00BEM paboThl. EAMHUIBI H3MEPEHHS: MaccChl,
CTOMMOCTH; PaCCTOSIHUS, BPEMEHU, CKOPOCTU. CBSI3b MEXKIY €AMHULIAMH U3MEPEHUS
Ka)K10M BEJINYUHBEI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHUEM, IPOIMOPIHUOHATBHOCTHIO
BEJIMYMH, MPOIICHTAMH; PEIlIeHNe OCHOBHBIX 3a]1a4 Ha IPOOU U MPOIEHTHI.

OneHka ¥ MPUKUAKA, OKPYTIICHHE pE3yJIbTaTa.

CocraBneHnue OyKBEHHBIX BBIPAKEHUH M0 YCIOBUIO 3a/1a4H.

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

Harasignas reomerpust

Harnsinaele mpeacraBienuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NPSMBIX Ha IUIOCKOCTH, IapasuleiibHbIE
MpsAMbIE, NEPIEHAUKYJIAPHBIE TpsAMBbIE. M3MepeHrue pacCTOSHHM: MEXAY ABYMs
TOYKaMH, OT TOYKH JI0 MIPAMOM; JJIMHA MAapUIPyTa HA KBAJIPATHOU CETKE.

WN3mepeHrne M TMOCTPOEHUE YIJIOB C IOMOIIBI TpaHCIoOpTUpa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TyHNOYTOJIbHBIM;
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paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOIbHUK, MIPUMEPBHI
YETHIPEXYTOIBHUKOB. [[pSIMOYTONBHUK, KBAAPAT: UCIIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3o0pakeHue reoMeTpuueckux (QUryp Ha HEJIMHOBAHHOM
OymMare ¢ HCHOJb30BAHUEM IUPKYJS, JUMHEHKH, YTrOJbHUKA, TPAaHCIOPTHUPA.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp w™HoroyroinpHuka. [loHaTHe T™IOWAAM (QUTYPBI;, €IUHUILIBI
u3Mepenus iomaan. [Ipubnmxénnoe nsmepenue mwiomaau Guryp, B TOM 4ucie Ha
KBaJpaTtHOl ceTke. [IpuOmmxk€HHOE W3MEpEHHE IJIMHBI OKPYXHOCTH, IUIOIIAIN
KpyTa.

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

Harnsinaeie MIPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, kyO, mpu3Ma, NuUpaMmuja, KOHYC, LWJIMHAp, wap u cdepa.
N300paxeHne npocTpaHCTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOIOTPAHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojelield MpOCTPaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonarue oObEéMa; eqUHULIBI U3MepeHuss 00bEMa. OOBEM MPAMOYTOIBLHOTO

napajuienenunena, Kyoa.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA

OcBoenne yueOHOro Kypca «MaremaTtuka» B 5—6 KjiaccaXx OCHOBHOM IIIKOJIbI
JIOJDKHO O00ECTeYrBaTh JIOCTHKEHUE CIICAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaToB:

5 KIIACC
Yuciia v BBIYUCTCHUS
[loHumMaTh ¥ TOpPaBUIBHO  YIOTPEONSTH TEPMHUHBI, CBS3aHHBIE C

HaTypaJIbHbIMH YUCJIAMHU, OOBIKHOBEHHBIMU U ACCATUNYHBIMHA ,Z[p06}IMI/I.
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CpaBHUBaTh M yHOPSAIOYMBATHL HaTypaldbHblE 4YHUCIA, CpaBHUBATH B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CoOoTHOCUTH TOYKY Ha  KOOPJAMHATHOW  (YUCIOBOM) mpAMOM ¢
COOTBETCTBYIOIIUM € YUCJIOM M M300pa)kaTh HAaTypaJibHbIe YUCJIa TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoinonHaTh  apudMeTHYecKue AeUCTBUS C HATypaJIbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMHU B IPOCTEUIIIUX CITydasiX.

BrInonHATE IPOBEPKY, MPUKUJIKY PE3YJIbTaTa BEIUUCICHUI.

OKpyTIJIsITh HATypaJIbHBIE YHCIIA.

Pewenue mexkcmosuwix 3a0au

Pemiath TekcTOBBIE 3adauv apuMETHUYECKUM CHOCOOOM U C TMOMOUIBIO
OpraHM30BaHHOT'O KOHEYHOTO nepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemiate 3amauu, cojepikamive 3aBUCUMOCTH, CBS3bIBAIOIINME BEJIMYMHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alHMCH, CXEMbI, TaOJUIlbl, OO0O3HAYEHUS TMPHU
pELIeHUH 3aau.

[Tonp30BaThC OCHOBHBIMU E€OUHUILIAMM HM3MEPEHHS: II€HbI, MAacChl;
pacCTOsSIHUSI, BPEMEHHU, CKOPOCTH; BBIPAXKATh OJHU E€IUHUIIBI BEJIUYUHBI uepes
JpyTHe.

W3BnekaTh, aHAIM3UPOBATh, OIEHWBATH WH(OPMAIIKIO, TPEACTABICHHYIO B
TabJuIle, Ha CTOJI0YATOMN TuarpaMMe, MHTEPIIPETUPOBATH MPEICTABICHHBIC JaHHBIE,
UCIIOJIb30BaTh JAHHBIE TP PEILICHUU 3a]1a4.

Haznaonaa zeomempusn

[Tonp30BaThCA T€OMETPUYECKUMU MTOHATUSIMU: TOUYKA, NIpsAMasi, OTPE30K, JyY,
yIOJl, MHOTOYT'OJIBHUK, OKPYKHOCTB, KPYT.

[TpuBoaUTH TpUMEPHl OOBEKTOB OKPYXAIOIIET0 MHUpPA, UMEKUMX GopMmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPIIMHA CTOPOHA; C
MHOI'OYI'OJIbHUKAMU: YIOJI, BEpIIMHA, CTOPOHA, AUAroHallb, C OKPYKHOCTBIO:

paauyc, AMameTp, UEHTP.
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N306paxkarh u3yueHHble TeoMeTpruueckue (GUrypbl Ha HEJIMHOBAHHOW U
KJIeTYaTol Oymare ¢ OMOILBIO [IUPKYJIS U JIMHEUKHU (TPpU HaJTUYUH BO3MOXKHOCTH).
HaxoauThk quHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TOMOIIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJlaHHOW NJIUHBI; CTPOUTH OKPY>KHOCTH 3aJaHHOTO
paauyca (Ipyu HATMYUHA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa JIsl UX
MOCTPOEHUS, BEIYUCIICHUS IJIOMIAIU U TIEPUMETpA.

Beluucnare mepuMerp W IUIONIaAbL KBajpaTa, MNPSIMOYToJIbHUKA, (Uryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4YHCIEe (QUTYp, U300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMHU METPUYECKUMHU CIUHUIIAMU U3MEPEHUS JIMHBI,
TUIOIIAM; BBIPAXKATh OJTHU €IUHUIIbI BEJITMUMUHBI Uepe3 IpyTrHe.

Pacno3naBate mapamuienenunen, KyO, HMCHOJIB30BaTh TEPMHHOJIOTHIO:
BepIIMHa, peOpo TpaHb, U3MEPEHUS; HAXOAWTh W3MEPEHHs Mapajuieienunesa,
KyoOa.

Brruncnars 006EM Ky0a, mapasuiesenuneaa mno 3aJaHHbIM U3MEPEHUSIM,
MOJIb30BATHCS SAMHUIIAMU U3MEpEHUs 00bEMa.

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

MPAKTUYECKUX CUTYalUsIX (IPU HAIUYUU BO3ZMOKHOCTH).

6 KJIACC
YucJa ¥ BbIYMCJIEHUS

3HaTh U MOHUMATh TEPMUHBI, CBA3AHHBIE C PA3JUYHBIMU BUJIAMU YHUCEN U
crioco0amMu UX 3aMucH, IePEeXoIUTh (€CIIU 3TO BO3MOXKHO) OT OJTHON (hOPMBI 3aITUCH
YHUCIIa K APYrou.

CpaBHUBATH U YIOPSAOUYUBATH 11€JIbIC YHCIIA, OOBIKHOBEHHBIC U JECATUYHbBIC
JIpoOu, CPAaBHUBATH YKCIIA OJTHOTO M Pa3HbIX 3HAKOB.

BrImonHSITh, coueTass yCTHbIE M THUCHBMEHHBIE MPUEMBI, apumeTHdecKue
JEWCTBUS C HATYPaJIbHBIMU U IEIBIMHU YHUCIaMU, OOBIKHOBEHHBIMU M JIECATUYHBIMU
JIpOOSIMU, TIOJIOKUTEIBHBIMUA U OTPUIATEILHBIMU YUCIAMHU.
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BpIUMCHsATh 3HAUYCHUSI YUCIOBBIX BBIPAXKCHUH, BBINOJHATh MPUKUAKY U
OIICHKY pe3yJibTaTa BBIYMUCICHUM; BBINOJHATh IPEOOpPa30BaHUSI YHUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JICHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIIUM €
YUCIIOM M M300pakaTh YHCJIa TOYKAMU HAa KOOPAWHATHOW MPSMON, HAXOIHTH
MOJTyJIb YU CJIA.

COOTHOCHUTBH TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPAMHAT ¢ KOOpAUHATAMU
ATOM TOYKH.

OKpyTIsITh 1eNble YUciIa U JECATHYHBIC APOOH, HAXOJIUTh MPUOIMKCHUS
qHCe.

UucnoBbie 1 OYKBEHHBIC BHIPAKEHUS

[TonumaTh 1 ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIC C 3alMChIO CTEIICHHU YHUCIIa,
HaxXOJWTh KBaJApaT W KyO 4MCIa, BBIUUCIATH 3HAYEHUSI UYUCIIOBBIX BBIPAKCHUH,
coepKaluX CTETICHHU.

[Tonb30BaThCA NMPU3HAKAMU JACITUMOCTH, PACKJIAIbIBaTh HATYpaJbHbIC YHCIIA
Ha MPOCThIE MHOKUTEIIN.

ITonap30BaThCS MacIITAOOM, COCTABIISTH MPOIOPIIUN U OTHOIIICHHMSI.

Hcnonb3oBaTh OYyKBBI JJ1s1 0003HAYEHUS YUCEIT TIPU 3alTUCH MaTEeMaTUYECKHUX
BBIPAXEHUN, COCTABIISITh OyKBEHHBIE BhIpaKEHUS U (hOPMYJIbl, HAXOAUThH 3HAYCHUSI
OYKBEHHBIX  BBIP@KCHHMM, OCYIIECTBIISAS  HEOOXOIWMBIC IIOJICTAHOBKU H
npeoOpa3zoBaHusl.

HaxonuTs HEW3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienue TekcTOBBIX 32124

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

Pemate 3agauym, CBSI3aHHBIE C OTHOIICHHUEM, MPOMOPIIMOHATBHOCTHIO
BEJIMYMH, IIPOIICHTAMH; PEIIaTh TPX OCHOBHBIC 33/1a4l HA IPOOH U MIPOIICHTHI.

Pemate 3amaud, conaepkaliyue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIWYMHBI:
CKOPOCTb, BpeMs, paccrosiHue, IIeHa, KOJIUYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, OOBbEéMa pabOTHI, HCMOJB3YS apuMETHYECKUE
JNICUCTBUS, OLECHKY, [MPUKUIKY; T[OJb30BAThCA  €IUHHUIAMH  HU3MEpPEHUS
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COOTBETCTBYIOIIMX BEJIMYHH.

CocransiTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 3a/1a4u.

W3Bnekats wH(OpMaIuio, MPEACTABICHHYIO B TaOMWIAaX, HA JWHEWHOMH,
CTOJIOYATOM WM KPYroBOWM JaMarpamMmax, WHTEPHPETUPOBATH MpPEACTaBICHHBIC
JTAaHHBIE; UCIIOJIb30BATh JAHHBIC MPH PEIICHUHU 33/1a4.

[IpencraBnars HHGOPMAITHUIO ¢ TIOMOIILIO TAOIUII, IMHEHHON U cTOI0YaTON
JarpamMm.

Harasignas reomerpust

[IpuBoUTH TIpUMEPHl OOBEKTOB OKPYXAIOIIETO MHUpa, UMEIMX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYD.

N3o00paxkaTb C TIOMOIIBIO LUPKYJSI, JIMHEHKH, TpPaHCHIOPTUpPAa Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3y4eHHbIE IUIOCKHE TE€OMETPUUYECKHE
(burypsl 1 KOHQUTYpaluu, CAMMETPUYHbIE PUTYPHI (TPU HAIUYUU BO3ZMOXKHOCTH).

[Tonp30BaThCs  TEOMETPUUECKMMM  TOHSATUSIMU:  PaBEHCTBO  (uryp,
CUMMETpHS; HCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPUEH: OCh

CUMMCTpPUHU, HCHTP CUMMCTPHUH.

BbluncnaTh IIWMHY JIOMAaHOW, MEPUMETP MHOTOYTOJIbHUKA, IOJb30BATHCS
€AUHULIAMU U3MEPEHUS JUINHBIL, BBIPAKATh OJTHU €IMHULIBI U3BMEPEHUS JUTMHBI YEPE3
JpyTue.

HaxoauTe, ucnonb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIYABYMS
TOYKaMH, OT TOUKHU JI0 IPSIMOM, JJIMHY ITyTH HA KBAJPATHOM CETKeE.

Boluucnate  miomans  QUryp, COCTAaBICHHBIX W3  MPSMOYTOJIbHUKOB,
WCITIOJIb30BATh Pa30MEHNE Ha MPSAMOYTOJIBLHUKH, HAa paBHbIE (DUTYpHI,JOCTpAaNBAHNE
JI0 IPSIMOYTOJIbHUKA; TI0JIb30BATHCSI OCHOBHBIMU €IMHULIAMHU U3MEPEHUS IO/,
BBIPAXKaTh OJHU €IUHUILIBI U3MEPEHNUS IUIOIIAAN YEPE3 APYTHE.

Pacno3naBaTh Ha MOAENAX M M300PAKEHUSAX MUPAMUAY, KOHYC, LIMIUHAP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakath Ha KjeT4yaTol Oymare mpsiMOYTroOJbHBIN Napasienenunes (pu

HaJIMYUM BO3MOKHOCTH).
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BbIuuciiare 00bEM MPSIMOYTOJIBHOTO Tapaliesienunena, Kyoa, mojib30BaThCsl
OCHOBHBIMH CJMHHUIIAMH U3MEPECHHUsS 00bEMA; BBIPAKATh OJIHU CAMHHUIIBIN3MEPCHHUS
o0BEMa Yepes npyrue.

Pemrate HeClIOKHBIC 33J]a4d HAa HAXOXKICHHE I'€OMETPUYCCKHUX BEJIUYHH B

IMPAaKTHYCCKUX CUTYyallUAX.
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TemaTn4yeckoe IJIAHMPOBaAHME Y4eOHOr0 Kypca (1o rogaM o0y4eHusi)
5 kaacce (He menee 170 v)

Ha3zpanue

pa3nesa (TemMbl)

Kypca OcHOBHOe coep:kaHue OcHOBHBIE BBl 1€ATEJBHOCTH 00Yy4arouuxcs

(kosIMUeCcTBO

4acoB)
Harypaasnsbie |/lecaTuunas cucrema Uurtarb, 3anucbIBaTh, CPAaBHUBATHb HATypajbHbIE 4YHUCIA, MpelIaratb M 00CYKIATh
ymcJa. curciieHus. Psig HaTypalibHBIX  |CIOCOOBI YITOPSIIOYMBAHUS YHCETT.
HeiicTBus ¢ yucen. Harypaibubiii psa. MN300paxkaTh KOOPAUHATHYIO MPAMYIO0, 0TMeYaTh YMCIa TOUKAMHU HA KOOPJMHATHOM MPSMOH,
HatypaiabHbiM |Yucno 0. HaTypaibHble uncia [HaX0AUTh KOOPIUHATHI TOUKH.
HYHCIAMH Ha KOOPJAMHATHOW MPSMOM. HccnenoBath cBoiicTBa HaTypaibHOro psaa, unucen O u 1 mpu ClIOXKEHUH U YMHOXKCHHH.
(43 u) CpaBHEHME, OKpYTJIEHUE Hcnoab30BaTh NPaBHIIO OKPYTJIEHUS HATYPAJIbHBIX YHCEI.

HATypaJIbHBIX YHCEIL.
ApudpmeTrnueckue IeiCcTBUS C
HATypaJIbHBIMHU YHCIaMH.
CBoiicTBa HyJIsl NIpU
CIIO)KEHUH U YMHOXKECHHH,
CBOMCTBA €JUHUIIBI ITPU
YMHOXEHHH.
[lepemecTuTenbHOE U
COUYETaTEIbHOE CBOMCTBA
CIIOKEHUSI U YMHOKEHHS,
[pacrpeenuTeIbHOE CBOMCTBO
YMHOKEHUSI.

JlenuTenu M KpaTHBIE YHUCIA,

BoInoHATH apupMeTnyeckue AeiicTBUSI HATYpAIbHBIMU YHCIAMH, BHIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH CO CKOOKaMu U 0€3 CKOOOK.
YUTATH

3anucbIBaThH MMPOU3BCIACHUC B HCIO0Jb30BATh

TCEPMUHOJIOTUIO (OCHOBaHI/Ie, HOKaSaTeJ'II)), BBIYHUCJIATH 3HAYEHHUsI CTCIICHEH.

BUJE CTEIECHH, CTEIICHH,
BBINOJIHAT, NPUKHAKY M OLEHKY 3HAYEHUW YHUCIOBBIX BBIPAXEHUW, MNpeAIararb H
NMPUMEHATH MPUEMBI POBEPKM BBIYHCIICHUMN.

HNcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIIBHOE U COUETATEIBHOE CBOKCTBA CIIOKEHHUS
W YMHOKECHHS, PACIPEICIUTEIbHOE CBOMCTBO YMHOXKEHUS; (DOPMYJIUPOBATH U NPUMEHATH
npaBujia npeoOpa3oBaHMsl YHCIIOBBIX BBIPAKEHHN Ha OCHOBE CBOWCTB apu(PMETHUECKHUX
TECTBUN.

HcciienoBarb YHCIOBBIE 3aKOHOMEPHOCTH, BbIIBUIaTb MW 000CHOBBIBATH TMIIOTE3bl,
(popmynupoBaTh 00001IeHUST M BBIBOAbI 110 PE3yJibTaTaM IMPOBEAEHHOTO HCCIIETIOBAHUS.
DopMyIMPOBATH ONpeleJIeHUs] ICTUTEI U KPAaTHOTO, HA3bIBAThH JCIUTENN U KPATHBIC YUCTIA;

PAacmo3HaBaTh MPOCThIE W COCTaBHBIC 4WCia; (POPMYJHPOBATH M NPUMEHATH NPH3HAKY
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[pa3ioXeHue yuciia Ha
MHOXUTENH. JleneHue ¢
ocratkoM. [IpocTeie u
cocTaBHble uncia. [Ipusnaku
nenmnmocta Ha 2, 5, 10, 3, 9.
CreneHb ¢ HATYpaJIbHBIM
rokaszareseM. Yuciossle
BBIPA)KEHUS;TIOPSIOK
nerctBuil. Pemenune
TEKCTOBBIX 3aJ]ay HaBCe
apu(pMeTHIeCKueIeCTBUS, Ha
NBIKEHUE U TIOKYTIKH

menumocTr Ha 2, 3, 5, 9, 10; mpuMeHSATh aJIrOpUTM Pa3JIOKEHUS YHCIIa HATIPOCTHIC MHOKHUTEIIH;
HAXOAMTH OCTATKU OT JEJICHUS Y HEIOJIHOE YACTHOE.

Pacno3HaBaTh HCTHHHBIC U JIOKHBIC BBICKA3BIBAHUS O HaTypaJbHBIX 4YHCJIaX, IPUBOAUTD
NPUMEPbl W KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUA W OTpHULAHHUA BBICKA3bIBAaHUN O
CBOMCTBaAX HaTypaJbHbIX YUCCII.

KOHCprHpOBaTL MaTeEMAaTHYCCKHUE TPEAJIOKECHUsT C IIOMOILIBIO CBA30K «H», (UM,

«CCJIH..., TO...».
PemiaThb TEKCTOBBIC 3aga4un apI/I(bMCTI/I‘-IeCKI/IM CHOCO6OM, HCIIO0JIb30BAaTh 3aBUCHMOCTH

MEX/1y BEJIMYUHAMH (CKOPOCTb, BPEMsI, PACCTOSIHUE; LI€HA, KOJUYECTBO, CTOUMOCTb U Jp.):
AHAJHM3UPOBATH U OCMBICIUBATH TEKCT 3a/1a4H, Nepe()opMyIMpPOBATh YCIOBUE, U3BJIEKATH
HEOO0XO/UMbIE [JaHHbIC, YCTAHABJMBATbH 3aBUCHUMOCTH MEXAY BEIMUYHMHAMH,
IIOrMUYECKYIO LIENIOUYKY PACCyKACHUH.

CTPOUTH

MopaeaupoBaTh X0/ PEIICHUs 3aJa4l C TIOMOIIbIO PUCYHKA, CXEMbI, TAOIHIIBI.

I[IpuBoauTH, pa3douparTb, OLEHUBATH PAIMYHBIC PEIICHUS, 3alUCH PEIICHUN TEKCTOBBIX
3a7a4.

Kputnyeckn oneHuBATh MOJIYYEHHBIM PE3YJIbTAT, OCYHIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSsS
OTBET HAa COOTBETCTBHE YCIOBUIO, HAXOAUTH OITHOKHU.

Pemath 3a7aun ¢ TOMOINBIO Tepedopa BCEX BO3MOXKHBIX BapHaHTOB. 3HAKOMHUTBHLCH €
ucTopueii pa3BuTH apu(pMeETUKU

Harasspnas
reoMeTpusi.
JIlunum Ha

Touka, mpsiMasi, OTPE30K, JIyY.
Jlomanas. M3mepenue qimHbl

0Tpe3Ka, METPUIECKUE

Pacno3zHaBaTh Ha 4Yeprexax, pPHUCYHKAaX, ONMCBHIBATb, WCIIOJIb3YsSd TEPMUHOJOTHIO, H

U300paKkaTh C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB (IIPH HAIWYUH BO3MOKHOCTH): TOUKY,

MPSIMYIO, OTPE30K, JIy4, YTOJI, JIOMaHYI0, OKPYKHOCTb.
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mirockoctu (12 )

€AVMHULBI U3MEPEHUS JUIUHBI.
OKpY>KHOCTb U KPYT.
[IpakTuueckas padbora
«ITocTpoenue y3opa u3
OKPY>KHOCTEN».

Yroun. [Ipsmoit, ocTpslid,
TYIOM W Pa3BEPHYTHIN YIJIbI.
l3mepenue yrios.
[IpakTuueckas pabora
«IlocTpoeHnue yrios»

PacnozHaBaTh, NPUBOAWUTH NPHUMEPbl OOBEKTOB pPEATLHOTO MHUPA, HMEILUX (GopMy
M3Y4YEHHBIX (PUTYp, OLIEeHUBATH UX JIUHEIHBIC pa3MepHI.

Hcnoab30BaTh JUHENWKY U TPAHCHIOPTUP KaK MHCTPYMEHTHI JUIsl MIOCTPOCHUSI U U3MEPEHUSI:
U3MepSATh JUIMHY OTpe3Ka, BEIMYMHY YIJIa;, CTPOMTBH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH LHUPKYJIEM paBHbIE OTPE3KH, CTPOMTH OKPYKHOCTbH
3aJlaHHOT0 paauyca (Ipu Haauyuu Bo3MokHocTH). M300paxkath (MIPH HAJIUYUH
BO3MO’KHOCTH) KOHPUTYpaLIUK T€OMETPUUECKHUX (PUTYp U3 OTPE3KOB, OKPY>KHOCTEH, UX YacTen
Ha HETMHOBAHHOW M KJIETYaTOH Oymare; mpeasaraTb, OMUCHIBATH M 00CYKAaThCIOCOODI,
AJITOPUTMBI IOCTPOCHHS.

Pacno3zHaBaTh W M300pakKaTh HAa HEJTMHOBAHHOW M KJIETYaTOM Oymare mpsIMOW, OCTPBIi,
TYIOU, pa3BEPHYTHIN YIJIbl; CPABHUBATD YIJIbI (IIPU HAIMYUU BO3MOXKHOCTH).

Bou1uucasaTh JIMHBI OTPE3KOB, JJOMAHbIX.

[lonuMaTh M MCHOJB30BATH NPHU PelIeHHH 332124 3aBHUCUMOCTH MEXIY €IUHUIIAMH
METPUYECKON CHUCTEMBI MEp; 3HAKOMHUTbCH C HEMETPUUYECKUMU CUCTEMaMH MEp; BhIPAKATH
UIMHY B pa3lW4yHBIX enuHunax wusmepenus. HccienoBarb Qurypbl u KoH(HUTypaiuw,
UCTIONB3YS IU(PPOBBIE PECYPCHI

OO0LIKHOBEHHBIE
npoou
(48 1)

JlpoOs. [IpaBuiibHBIE U
HEeMpaBUIbHbIE IPOOH.
OCHOBHOE CBOWCTBO APOOH.
CpaBHeHue 1poOeit.
Cno>keHue ¥ BEIUUTAHUE
OOBIKHOBEHHBIX JAPOOCH.
CwMerianHast 1poob.
YMHOKEHUE U JIeJICHHE
O0OBIKHOBEHHBIX JIpO0Oeii;
B3aWMHO-O0paTHBIEC IPOOH.
Perrenne TeKCTOBBIX 3a7a4,
coJiepKaIIuX Ipoou.
OcHOBHBIE 3371241 Ha IPOOH.
[IpumeneHue OyKB ISt
3aMcyu MaTEMATHUECKUX

MojaenupoBaThb B rpaguueckoi, mpeaIMeTHOH GopMme, ¢ TOMOIIbI0 KOMIBIOTEpa MOHATUS U
CBOICTBa, CBA3aHHBIE C OOBIKHOBEHHOU IPOOBIO.

UuTaTh U 3aMMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC JAPOOH, Mpenaratb, 000CHOBbIBATH
U 00CY:KIaTh CIIOCOOBI YITOPSIIOYMBAHUS IPOOEH.

MN300paxkarb OOBIKHOBEHHBIE IPOOM TOYKAMU Ha KOOPAMHATHOM NpsSMOIl; MCIOJIb30BATH
KOOPJAMHATHYIO MPSMYIO JIJIsi CpPaBHEHUS APOOEi.

@opMyJIMPOBATh, 3aMHMCHIBATHL € MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
MpoOH; MCMOJIb30BAaTh OCHOBHOE CBOMCTBO JPOOM ISl COKpAIEHUs! IpoOed W MpHUBEICHUS
TpOOY K HOBOMY 3HaMEHATEIIO.

[IpencTaBasATh CMENMIAHHYIO APO0b B BHJI€ HEMPABUILHOMN U BBIICIATH LETYIO YacTh YHCIIA U3
HEeMPaBUIILHON ApOOH.

BoinosHaTs apudmernyeckne IeCTBHS ¢ OOBIKHOBEHHBIMH JPOOSIMH; NPHMEHATH
cBoiicTBa apu(PMETHUECCKUX NEUCTBUH JIs palliOHAIN3AI[MN BEIYUCIICHUN.

BbINoJHATL NPUKUAKY M OLEHKY pe3ylbTaTa BBHIYHMCICHUI; MpeaAjaratb U NPUMEHATH

NMPUEMBbI IPOBEPKH BbIUNCICHUN.
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BBHIPAYKCHUI U TTPEIJIOKEHUI

IIpoBoaANTH HCC/IEOBAHMS CBOWMCTB ApoOEii, ONMUpasiCh Ha YUCIOBBIE SKCIIEPUMEHTHI (B TOM
YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC WM JIOKHBIE BBICKAa3bIBAaHUS O JIPOOSX, NMPUBOAUTH NPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTHh BHICKA3bIBAHUS U OTPULIAHHS BHICKA3bIBAHUH.

PemiaTh TEKCTOBBIC 33a]]a4u, COJEpKAILUe APOOHBIC JaHHbIC, U 33/1a4l Ha HAXOXKICHUE YacTH
11€JI0T0 U LIEJIOr0 110 €r0 YacTH; BBISIBJISATH HX CXOACTBA W PA3JIHYHS.

MopaeaupoBaTh X0/ PELICHUS 33Ja4u C IOMOIIBIO0 PUCYHKA, CXEMBbI, TAOIHUIIBI.

Harasanasn
reoMeTpus.
MHOroyroJibHuUKHu
(10 v)

MHOrOyroJabHUKH.
UeThIpEXYroJIbHUK,
[IPSIMOYTOJIbHUK, KBaJIpar.
[IpakTuueckasipadbora
«IlocTtpoenue
[IPSIMOYTOJIbHUKA c
3aJaHHBIMHA CTOPOHAMHU Ha
HEJTMHOBaHHOW Oymarey.

TpeyroiabHUK.

[Inomans u IIEpUMETP
MPSMOYTOJIBHUKA u
MHOTOYTOJIbHUKOB,
COCTaBIICHHBIX u3
[IPSMOYT'OJIBHUKOB, €IUHHUILIBI
M3MEPEHUS IJIOLIAH.

HCpI/IMeTp MHOT'OYT'OJIbHUKA

OnucbIBaTh, UCHONB3YS TEPMUHOJIOTHIO, U300PaXKaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U OT pPyKH, MOJEIMPOBATh M3 OymMard MHOTOYTOJIBHUKH (IIpU HAJIUYAU BO3MOXKHOCTH).
[IpuBoANTHL MPUMEPHl OOBEKTOB PEATHLHOTO MHpA, WMEIONMX (OpMYy MHOTOYTOJIBHHKA,
NpSIMOYTOJIBHUKA, KBajpaTa, TPEyrojbHUKA, OIICHUBATh WX JIMHCWHBIC pa3Mepbl. BoIYHCIISTH:
MEPUMETP TPEYrOJbHUKA, TMPSIMOYTOJbHUKA, MHOTOYTOJBHHKA; TUIONMIAIh TPSIMOYTOJbHUKA,
KBaJpaTa.

M300pakaTh 0CTPOYrOJIbHbBIE, IPSIMOYTOJILHBIC U TYIIOYTOJIbHBIC TPEYTOJIbHUKH (IPH HATHUUU
BO3MOXKHOCTH).

CTpouTh Ha HETMHOBAHHOW M KJETUaTOW Oymare KBaJpaT U MPSMOYTOJIbHUK C 3aJaHHBIMHU
JUTMHAMH CTOPOH (TIpM HAJIMYUU BO3MOXKHOCTH). MccesieoBaTh CBOWCTBA MPSMOYTOJIBHUKA,
KBajpaTa MyTEM OHKCIEPUMEHTa, HAONIOJIEHUs, U3MEPEHHs, MOJCIUPOBAHMS, CPaBHHUBATH
CBOICTBa KBajipaTa U MPSMOYTOJIbHHKA.

KoHcTpyupoBaTh MaTeMaTHYecKHe TPENJ0KEHUSI C TTOMOIIBIO CBSI30K «HEKOTOPBINY,
«TFO00».

Pacnio3HaBaTh WCTUHHBIC W JIOXKHBIC BBICKA3bIBAaHUS O MHOTOYTOJILHUKAX, NPHBOAUTH
NMpUMepbI ¥ KOHTPIPUMEPHI.

MccaenqoBaTh 3aBHCHMOCTD IUIOIIAAHN KBaJpaTa OT JIMHBI €70 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaIpaTHON CETKU JJIsl IOCTpOeHUs GUryp; pasouBatb
MPsIMOYTOJIBHUK Ha KBaJApaThl, TPEYTOJbHUKHU; COCTABJATH (QUTYyphl U3 KBaJpaToB U
MPSMOYTOJIBHUKOB M HAXOAUTh UX IUIOIIA/b, Pa30UBaTh GUTypHl Ha MPSIMOYTOJILHUKHU U
KBaJpaThl 1 HAXOJUTh UX IIOIIA/Ib.

BeipamxkaTh BeNMUMHY IJIOAAH B PA3IUYHBIX €AMHMUIIAX U3MEPEHHUS METPUYECKON CHCTEMBbI

MEp, MOHHMATh MU HCNOJAb30BATh 3aBUCHMOCTH MCEXKIAY METPUUCCKUMHU €AUHHUIIAMU

U3MCPCHUA IJIOIIAaN.
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3HAKOMUTBCS € NpPUMepaMH NPHMEHEHHUsl IUIOMAAX W TEpUMEeTpa B TNPAKTHYECKUX
curyanusx. Pemarts 3ama4uu U3 peasbHOW JKW3HU, MpeNJaraTb U 00CY:KIaTh pa3jHvHbIe
CNoco0bI pelIeHus 3a1a4

JecsiTU4HBIE Jlecsituunas 3amuch Apodeid. ([IpeacTaBiasith JecATUYHYIO JIpoOb B BHUAEC OOBIKHOBEHHOH, YHTATh W 3alUCHIBATh,
aApoou CpaBHeHue JECSITUYHBIX (CPABHMBATDH JIECATUYHBIE IpOOH, NMpeNiaraTb, 000CHOBBIBATH M O0CYKAaTh CIIOCOOBI
(38 u) npobeii. YIOPSAOYMBAHUS AECATUYHBIX IPOOEH.
JletictBust ¢ aecatuuHbiME [M300pakaTh JecATHYHBIC IPOOH TOUYKAMHU Ha KOOPAWMHATHOM MPSMOH.
pOoOsIMU. OxpyriieHrne BpISIBJSITH CXOACTBAa W Pa3iuyusl NpaBUil apuMETHUYECKHX ACUCTBUN C HATypaJbHBIMU
TECATUYHBIX Jipo0ei. [duciIamMu U ACCATUYHBIMU POOSIMH, OOBSICHATH UX.
PemieHne TEKCTOBBIX 3ajad, BhIMOJIHATH apudMeTHYecKue ESHCTBUS C ICCATUYHBIMU APOOSIMU; BHINOJIHSITH NPUKHIKY U
COJIepKAIINX IpoOu. (OUEHKY pe3yJibTaTa BHIYUCICHU.
OcHoBHbl€ 337aun Ha ipodu  [[IpumeHsTH cBolicTBa apudMeTHYECKUX AEHCTBUM Ul pallMOHAIN3AlMH BEIYNCICHUH.
I[IpuMeHSITH NPABUJIO OKPYIJIEHUSI JECITUYHBIX APOOCH.
IIpoBoaANTL McCCIEIOBAHUSI CBOWCTB JECATHUYHBIX JpoOeil, omupasch Ha YHUCIOBBIE
HKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO0 KOMITBIOTEPA), BHIIBUTATH THIOTE3bI 1 TIPUBOANTH
X 000CHOBAHMUSI.
Pacnio3HaBaTh WMCTUHHBIC M JIOKHBIE BBICKA3bIBaHUS O APOOSX, MPUBOAUTH NMPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS 1 OTPHUIIAHUS BBHICKa3bIBAHUH.
Harasignasi MHOTOrpaHHHKHU. PacnosHaBaTh Ha uYepTe:kax, PHCYHKAX, B OKpYXKallleM MHpPe MpPsSMOYTOJIbHBIM
reomerpusi. Tena |1300paxenue napajuienenunen, Ky0, MHOTOTPAaHHUKH, ONHMCHIBATH, WCHOJIb3Ysl TEPMHUHOJIOTHIO,
u purypsi B MHOT'OTrpaHHUKOB. Mojenu OLIEHUBATH JINHEWHbBIE Pa3MEPBI.
NMPOCTPAHCTBE [MPOCTPAHCTBEHHBIX TEII. I[IpuBoANTHL NpUMEPBI OOBEKTOB pPEATHHOIO MHpa, HUMEIMUX (OpMy MHOTOTPaHHHKA,
(99) [IpsiMmOyTONBHBIN MPSIMOYTOJIBHOTO TapaJijIesIenuIe1a, Kyoa.

napajuienenumnesn, Kyo.
Pa3BEépTku Kyba u
napajiesienumnea.
[IpakTyeckas pabora
«Pa3BépTKa KyOa».
O0BEM KyOa,
[PSIMOYTOJIBHOTO

MN300paxkars Ky0 Ha ki1eTyaToi Oymare (Ipy HAIUYUU BO3MOXKHOCTH).
HccaenoBarh cBoiicTBa Ky0a, NPSIMOYroJbHOTO MapajjiesienuIe;a, MHOTOTPaHHUKOB,
MCIIOJIBb3YS] MOJIEIH.

Pacno3snaBaTh U U300pakaTh pa3BEPTKH KyOa W mapauienenunena. MoaeaupoBaTh Kyo u
napajiesienumne] u3 OyMart 1 mpounx MaTepualioB, 00bACHATH COCO0 MOJCTUPOBaHUS (TIPU
HaJIMYUUA BO3MOYKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATH IUIOMAh MTOBEPXHOCTH; 00bEM Kyba, MPSIMOYTOJIBLHOTO
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napaiesienunea napajuiesienurnesa; MccaeI0BaTh 3aBUHCHMOCTHL 00BbEMa Kyba OT [IMHBI ero pedpa,
BbI/IBUTaTh U 000CHOBBIBATH I'MIIOTE3Y.
IloBTopenue u  |[IoBTOpeHUE OCHOBHBIX |BBIYMCJIATH 3HAUCHUS BHIPAXKCHUHN, COIEPIKAIINX HATYypaJIbHBIC YHCIa, OOBIKHOBEHHBIE U

00001IIeHNe
(10 u)

[MOHATUH U METOJNOB Kypca 5
Kjacca, 0000IIeHre 3HAHUH

NECSITHYHBIC IPOOH, BBITIOTHATH MPeoOpa30BaHUs YUCEIL.

Bri0upaTh cnocod cpaBHEHUS YKCEll, BEHIYUCICHUNM, MPUMEHSATH CBOMCTBA apr(PMETHISCKUX
NEUCTBUM JIJIs1 palliOHAIM3allMHd BRIYUCIICHUH.

OcymecTBIASITh CAMOKOHTPOJIb BBIIOJHAEMBIX ICUCTBUIA U CAMOIIPOBEPKY Pe3ysIbTaTa
BBIUMCIICHUH.

PemaTh 3agaum U3 peasibHON KU3HU, IPUMEHATh MaTeMaTH4YeCKUe 3HAHUS Ul pEIICHUS
3a/1a4 U3 IpYruX y4eOHBIX IIPEIMETOB.

PemaTh 3a1a4un pasHbIMHU CIIOCO0aAMU, CPABHUBATH CNOCOOBI PEIICHUS 33/1a4, BLIOUPATh
panuoHAJbHBIN C1IOCO0

5 KJIACC (ne menee 170 u)

HasBanmue

pasaesa (Tembl)

Kypca OcHOBHOe coepkaHue OcHOBHBIE BBl [1€ATEJbHOCTH 00Yy4arouuxcs

(koTM4ecTBO

4aCOB)

HarypajibHble Apudmernueckue AecTBUs ¢ |BbInoaHATh apudmernyeckue AeiicTBHS C MHOTO3HAYHBIMU HaTypalbHBIMU YHCIIAMHU,
KU W E] MHOTI'O3HAaYHBIMU HAXOAUTh 3HAYEHUs] YHCIOBBIX BBIPAKEHHH cO CKOOKamMH M 0e3 CKOOOK; BBIYMCIATH
(30 ) HaTypaJbHBIMU YHCIIAMHU. 3HAYEHUS BBIPAXKEHUH, COJIEPKAIINUX CTEIEHU.

UuciioBbIe BEIPAKEHNUS,
[MOPSZIOK ICUCTBUM,
HMCIIOIB30BaHUE CKOOOK.

OxpyrieHre HaTypaJIbHbIX

BBINOTHATL NPUKHUAKY U OLEHKY 3HAYEHUN YHCIOBBIX BBIPAXKCHUH, NPUMEHATH NPHEMBI
NMPOBEPKH PE3y/IbTATA.
Hcnob30BaTh NPH BIYHCACHUAX IIEPEMECTUTEIIEHOE U COUETATEIIbHOE CBOMCTBA CIIOKECHUS

1 YMHOXCHHS, paCIIpCaACINTCIbHOC CBOMCTBO YMHOKCHHS OTHOCUTCIIBHO CJIOKCHUA, CBOMCTBaA
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HasBanmue
pasaesa (Tembl)

OcHoBHOe coiepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO
4acoB)
quCel. apupMETUYECKHUX JICHCTBUM.
[lenurenu u kpatHeie uncia; (MccaeaoBaTh YUCIOBbIE 3aKOHOMEPHOCTH, IPOBOJIUTH YUCIIOBBIE IKCIIEPUMEHTHI, BBIABUIATH
HanOOJIBIINN OOUIUIIETUTENs | 000CHOBBIBATH THIIOTE3BI.
1 HaMEHbIIIeeo0Iee @opMyJIMPOBATH ONpeAeaeHHsl EIUTEIs U KPATHOrO, HAUOOJBIIEro OOIIEro JeauTens u
KpaTHOE. HaUMEHBIIIETO O0IIETr0 KPAaTHOTO, MPOCTOTO U COCTABHOTO YMCEIT;, UCIIOIB30BATh TH MOHITHS
Paznoxenue uncna Ha [pY PELICHUU 3a/1au.
[IPOCTHIE MHOXKUTEIH. IIpuMeHSITH AJITOPUTMBbI BBIYHCICHUS HAUOOJBIIET0 OOIIEro ACTUTENS U HAaWMEHBIIETO
JlenuMocTh CyMMBI U 00IIero KpaTHOTO JIBYX YHCEl, aITOPUTM Pa3I0KEHUS YMCiIa Ha MPOCThIE MHOKHUTEIH.
rpousBeneHus. [lenenue c HccnenoBath yciaoBHs 1eTUMOCTH Ha 4 1 6.
OCTaTKOM. HccaenoBarb, 00cyx1aTh, (POPMYJITUPOBATH U 000CHOBBIBATH BBIBOJI O YETHOCTU CYMMBI,
Perienue TeKCTOBBIX 3a7a4 MPOU3BENCHUS: IBYX YETHBIX YUCEII, IBYX HEYETHBIX YNCIIE, YETHOTO U HEYETHOTO YHCEIL.
HccaenoBarsb CBOMCTBA JIEIMMOCTH CYMMBI U IIPOU3BEICHUS YUCEIL.
IIpuBOAUTHL PUMeEPHI YUCET C 3aJaHHBIMU CBOWCTBAMHU, PACIIO3HABATH BEPHbIE M HEBEPHbIE
[YTBEP)KJICHUSI O CBOMCTBAX 4YHUCEJ, ONMPOBEPraTb HEBEPHBIC YTBEPXKACHUS C ITOMOUIBIO
KOHTPIPUMEPOB.
KoHncTpynpoBaTh MaTeMaTH4YeCKH e MPEAI0KEHUS C TOMOIIBIO CBA30K «H», KUY, «ECIIH. . .,
TO...».
PemiaTh TEKCTOBBIE 337aUH, BKIIOYAIOIINE MTOHATHS JEIUMOCTH, apuPMETHUECKUM CIIOCOOOM,
MCIIOJIb30BaTh MEepe0op BCEX BOZMOKHBIX BAPUAHTOB.
Mojae1upoBaTh X0/ PEIICHUS 33]]a41 C TIOMOIIBI0 PUCYHKA, CXEMBbI, TAOJIHIIBI.
IlpuBoauTH, pa3dUpPaTh, OUEHUBATH PA3JIMYHBIC PEIICHMS, 3alUCHA PEUICHUN TEKCTOBBIX
3anady. KpuTuyecku oneHMBATh MONTYYCHHBIN PE3yNbTaT, HAXOIUTh OIIHOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, MPOBEPSIsi OTBET Ha COOTBETCTBUE YCIOBUIO
Harasauasi [lepienauKynsspHbIe IpsiMble.  (Pacmo3HaBaTh Ha yepTEkKax, PUCYHKAX CIy4au B3aUMHOIO PACIOJIOKEHHUS IBYX MPSMBIX.
reoMerpus. [lapamtenpHbIe IPAMBIE. MN300paxkarh ¢ MOMOMIBI0 YePTEKHBIX MHCTPYMEHTOB HA HEIMHOBAHHOM M KIIETYaTOU
IIpsimbie Paccrosinue mexny 1Byms Oymare JBe TMEpEeCceKarolIruecss MpsSMbIe, JIBE MapauieJbHbIE MPSMbIE, CTPOUTH MPSMYIO,
Ha TOYKaMH, OT TOYKH JI0 MEPIICHANKYISPHYIO TaHHOM.
IVIOCKOCTH [pSAMOM, IJINHA IIyTH Ha IIpuBOAUTH NPUMEPBI [1APATUIETBHOCTH U NEPIEHANKYJIIPHOCTH NPSIMBIX B IPOCTPAHCTBE.
(7 9) KBaJPATHOW CETKE. Pacno3zHaBaTh B MHOTOYTOJIbHUKAX MEPIIECHANKYIISPHBIE U TAPAJUICIIbHBIE CTOPOHBI.

[IpuMep npsIMbIX

M300paxkaTh MHOTOYTOJIBHUKH C TApaJUIeIbHBIMU, TEPIEHANKYISIPHBIMU CTOPOHAMH.
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HasBanmue
pasaesa (Tembl)

OcHoBHOe coiepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO
4acoB)
[IPOCTPAHCTBE Haxoauth paccTossHME MEXIY ABYMs TOUKAMHU, OT TOUYKHU 0 MPSMOM, JUIMHY IIyTH Ha
KBaJIpaTHON CETKE, B TOM YHUCJIE HCII0JIb3Ysl LU(POBBIE PECYPCHI
Apodu (32 4) OObIKHOBEHHAS IpOOb, CpaBHMBATB U YIIOPSAI0YUBATH IpOOH, BLIOMPATH CNIOCOO CpaBHEHUS Ipobeit.

OCHOBHOE CBOMCTBO JIpo0H,
COKpallleHne JIpoOei.
CpaBHeHUE W YHOPSIOYMBAHUE]
po0ei.

JlecsiTuuHbie ApodU U
METpUYECKas CUCTEMA MEp.
ApudMeTHIecKre TeUCTBUS C
OOBIKHOBCHHBIMHU U
NECSITUUHBIMH TPOOSMHU.
OtHowenue. [lenenue B
TAaHHOM OTHOIIEHHH.
Maciitad, nmponopuus.
[loHsATHE ITpOLIEHTA.
Brrunciienue nporeHTa ot
BEJIMYMHBI U BEJIMUMHBI 110 €€
[IPOLICHTY.

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

[TpakTrueckas pabota
«OTHOILIEHNE JUTUHBI
OKPYKHOCTH K €€ 1uaMeTpy»

IIpeacTraBasATh JecATUYHbIE APOOH B BUJI€ OOBIKHOBEHHBIX Jpo0Oei U OOBIKHOBEHHBIE B BUJIE
NECSITUYHBIX, MCMOJb30BaTh JKBMBAJICHTHbIE IPeACTABJIECHHS JPOOHBIX YHUCENl MpPU HX
CPaBHEHUH, IIPU BBIYUCIICHUSAX.

Hcnonb3oBaTh JecsTHUHBIE ApoOU MpuU NpeoOpa3oBaHUM BEIUMYMH B METPUUECKOH cucTeMe
Mep.

BoinoaHATs apupMeTHYecKHe 1eicTBUS ¢ OOBIKHOBEHHBIMH U IECATHYHBIMU JIPOOSIMH.
BbruncasiTe 3Ha4eHUs BRIPAXKEHUH, coiepxKalux 0ObIKHOBEHHbIE U IECATUYHBIE IpOOH,
BBITIOJHATH IpeoOpazoBaHus ApoOeii, BIOUPATH c10c00, NPUMEHATHh CBOICTBA
apudMeTHUeCKUX AeWCTBUI I palliOHAIM3alUN BEIYUCICHUH.

CocTaBJATH OTHOILIEHUS U IPONOPLUH, HAXOAUTH OTHOLIEHHE BEIMYUH, JCJINTh BEJIUYUHYB
naHHOM OTHoLIeHHH. HaxoauTh IKCIepUMEHTAIBLHBIM MYTEM OTHOILIEHUE JITMHBI
OKPY>KHOCTH K €€ 1uamerpy.

I/IHTepﬂpeTl/IPOBaTb MacIuTad KaK OTHOIICHUE BCJINYHUH, HAXOAUTb Macitad IJIaHa, KapThl
W BBIYUCIIATDb PaCCTOSAHUA, UCITOJIb3Ys macmTao.

OO0BACHATH, UTO TAKOE NPOIEHT, YNOTPeOJsATh O0OPOTHI PEYH CO CIOBOM «IIPOLIEHT.
BbipazkaTh NpOLEHTHI B JIpo0sSX U JApoOM B MPOLEHTAX, OTHOILICHHWE BYX BEJIMYUH B
MPOLIEHTAX.

BbI4uCASTH MPOLEHT OT YHCIa U YHUCIIO MO ero npoueHTy. OKpyrisitb ApoOH U MPOLEHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

PemaTs 3aga4um Ha YacTH, MPOLIEHTHI, MPONOPIMU, Ha HAXOXJAEHHE APoOH (IPOIEHTa) OT
BEJIMYMHBI U BETUYMHBI TI0 €€ 1poOu (IpOLEHTY), Apolu (IpolEeHTa), KOTOPbIM COCTaBiseT
0JIHa BEJIMYMHA OT JAPYTOM.

I[IpuBoanTh, pa3duparb, OLEHUBATH PA3IMYHBIE PEIIEHUs,3alUCU PEHICHUH TEKCTOBBIX
3ajad.

N3Baexkats nuHGopManuio 13 TabIUIl ¥ AUAarpaMM, MHTEPIPETUPOBATh TaOJIUUYHBIC JAHHBIE,

ONpCACIISATh HauOOJIbIIIEE U HANMEHBIIIEE U3 MPCACTABJIICHHLIX TAHHBIX
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HasBanmue
pasaesa (Tembl)

OcHoBHOe coiepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO

4acoB)

reoMeTpus. OceBasi CHMMETpHSI. Pacno3HaBaTh Ha 4epTekax W M300pAKCHUSAX, U300PAKATH OT PYKH, CTPOMTH C ITOMOIILIO
Harasanas [{eHTpasibHAsi CHMMETpHSI. Pacno3HaBaTh Ha 4epTeKax M M300pPKCHUSAX, H300PaKATh OT PYKH, CTPOUTH C TTOMOIIIBIO
reoMeTpusi [TocTpoeHHEe CHMMETPUYHBIX  |MHCTPYMEHTOB (GUrypy (OTpPE30K, JOMaHy0, TPEYrodbHUK, MPSAMOYTIOJIbHUK, OKPYXHOCTB),
CumMmerpust ¢buryp. [pakTrueckas paboTa |[CHMMETPUYHYIO JaHHOW OTHOCHTEIILHO MPSIMO#, TOUKHU (MTPU HAJTMYMUA BO3MOYKHOCTH).

(6 v) «OceBasi CHMMETPHS. HaxoauTh mpuMepbl CHMMETPUH B OKpYXamomieM mupe. MojaeaupoBaTh u3 Oymaru JBe

CumMMeTpust B IPOCTPAHCTBE

CUMMCTPUYHBIC OTHOCUTCIILHO Hp?[MOfI; KOHCTPYHUpPOBaATbL TI'COMCTPUUCCKHUC

burypsl,
KOH(HUTypaIuy, HCIOIb3ysT CBOHCTBO CHUMMETPHUH, B TOM YHCIE C IMOMOIIBIO IH(PPOBBIX
pecypcoB (IIpy HATUYUHA BO3MOKHOCTH).
HccnenoBarh cBoiicTBa M3Y4YEHHBIX (uUryp,
HKCIIEPUMEHT, HaOJII0ICHHE, MOICIINPOBAHUE.

O00CcHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB YTBEPKACHHS O CUMMETPUU
duryp

CBA3aHHBIC C CI/IMMeTpI/Ieﬁ, HCIIOJIb3Ys

Beipakenus ¢

[Ipumenenne OyKB JUIsl 3aIIUCU

Hcnonb3oBaTh OYKBBI J171s1 0003HAUEHUS YHCEII, IPU 3aIIUCH MaTEMAaTUYECKUX YTBEPKACHUM,

OykBaMu MaTEeMaTUYECKUXBBIPAXKEHUN U |COCTaBIIATh OYKBEHHBIE BHIPAKEHUS MO YCIIOBUIO 3aJ1a4H.
(6 1) MPEITI0KEHU . HcciienoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCTIOJB30BaTh OYKBBI JJIS UX 3aIHUCH.
byKkBEHHBIE BBIpAXKECHUSI U BbruncasiTh 4uCI0BOE 3HaU€HUE OYKBEHHOT'O BBIPQXKEHUS MPH 33JJaHHBIX 3HAUSHHSIX OYKB.
Y1CJIOBBIE IIOJICTAHOBKH. 3anuceiBaTh (opMyJbI: IEepUMETpa U IUIOLAAM MNPSMOYIOJbHUKA, KBajapaTa; JUIMHB
byKkBEHHBIE PAaBEHCTBA, OKPY>KHOCTH, TUIOIIAAM KPYTa; BHINOJIHATH BbIYUCAEHHSA 10 3TUM (popmynam. CocTaBiIsATH|
HAaXO0XEHNE HEU3BECTHOTO (opmyJIbl, BbIpaXKaronye 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb, BpEMS, PacCTOSIHMUE;
KOMITOHEHTA. DOpMYIIbI. [[eHa, KOJMYECTBO, CTOMMOCTb; INPOU3BOIAUTEIBHOCTb, BpeMs, OOBEM pabOTHI; BBHIMOIHATH
BBIYHCIICHUS 110 ATUM (popMyram.
Haxoauth HEU3BECTHBIN KOMIIOHEHT apu(pMETHUECKOT0 AeHCTBUS
Harasignas YeThIpEXyroiabHUK, TpuMepbl  (300pazkaTh Ha HEJIMHOBAHHOW W KJIETYaTOM Oymare C MCIOJIb30BAaHUEM UYEPTENKHBIX
reoMeTpus. YEeTHIPEXYTOJbHUKOB. WHCTPYMEHTOB YETBHIPEXYTOJBHUKM C 3aJaHHbIMM CBOMCTBAMHU: C MapajllelbHBIMU,
Durypsl [IpstMOyTONIBHUK, KBaJpaT: NEepIEHANKYIIAPHBIMHU, PAaBHBIMU CTOPOHAMHM, NPSMBIMU YIJIaMH U JIp., PaBHOOEIPEHHBIH
HA CBOICTBa CTOPOH, YIJIOB, TpeyroiabHuK. Ilpeaarats u 00cyKaaTh Cl0CO0bI, AJITOPUTMBI IIOCTPOCHHUS.
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HasBanmue
pasaesa (Tembl)

OcHoBHOe coiepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUecTBO
4acoB)
JI0CKOCTH MaroHaJIeH. HccaenoBarb, UCHONb3ysd JKCIEPUMEHT, HAOJIOJEHHE, MOJAEIMPOBAHUE, CBOMCTBA
(14 g) 3mepenue yrios. Busl PSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh HA TPEYrOJbHUKH.
TPEYrOJIbHUKOB. OOocHOBBIBATb, ONpPOBEPrarb ¢  IOMOWIBIO  KOHTPIPUMEPOB  YTBEPKICHHUS O
[IlepuMeTp MHOIOYTOJIbHMKA.  [IPSIMOYIOJIBHUKE, KBapaTe, PACIIO3HABATH BEPHBIC U HEBEPHBIE YTBEPIKICHUS.
[Tnomans purypsr. @opmynsl  |M3MepATh U CTPOMTH C TIOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM YHCII€ B MHOTOYTOJBHHKE,
nepuMeTpa U Iomaau CPAaBHUBATBL YIJIbl; PACHO3HABATb OCTpbIE, MpsMbIE, TYyIble, pPa3BEPHYTHIE YIJIbL.
[IPSMOYIOJIbHUKA. PacnozHaBatb, u300paxkaTb  OCTPOYIOJbHBIM,  NPSMOYIOJbHBIM,  TYHNOYIOJbHBIM,
[TpuOmmxEHHOE U3MEPEHNE paBHOOEIPEHHBIN, pABHOCTOPOHHUH TPEYTOJIbHUKU.
romaau Guryp. BbluucasTh NEepUMETP MHOTOYIOJbHMKA, IIJIONIAJb MHOIOYIOJbHUKA pa30ueHueM Ha
[IpakTuueckas pabora PSMOYTOJIbHUKH, Ha paBHbIE (DUIYPbI, UCIOJIb30BaThb METPUUYECKHE EJUHMIIBI M3MEpPEHMS
«[Imomans kpyra» JUITMHBI 1 [IJIOIAH.
Hcnoab3oBaTh NpuOJIMKEHHOE HM3MepeHMe JUIMH M IUIOIIAJed Ha kierdyartol Oymare,
MpUOIKEHHOE U3MEPEHHUE JITMHBI OKPYKHOCTH, TUIOIIAIU Kpyra
[Mosoxkurenbunl |Llenbie uncna. Monynp yncna, [IIppuBoauTh MpUMepPHI UCTIOIL30BAaHUS B pEATbHOMN KU3HHU MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX
en reOMEeTpHYECcKast qrcell.
OTpULATEIbHbIC |[UHTEPIPETALN MOIYJIS. MN300paxkaTth Lieble YKCIIa, TOJI0KUTEIbHBIE U OTPULIATEIbHBIE YMCIIA TOYKAMU HA YUCIOBOU
KU W E] UncnoBble IPOMEXYTKH. [PSIMOM, HCII0JIB30BATH YHCIIOBYIO MIPSIMYIO JUIsl CDAaBHEHUS YHCET.
(40 ) [TonoxxurenbHbIE U [IpuMeHSTH IPaBH/IA CPABHEHMS], YHOPSAA0YMBATH LIEJIbIC UNCIIA; HAXOAUTH MOYJb YUCIIA.

OTpHUILIATENIbHBIE YHCIIA.
CpaBHEHHE TOJIOKUTEIBHBIX U
OTPHUIIATEILHBIX YUCE.
ApudmeTnieckre IeiCTBUS C
MOJIOKUTEITLHBIMHU 1
OTPULIATENILHBIMU YU CIIAMH.
Perrienre TeKCTOBBIX 3a1a4

DopMyJIMPOBATH NPABUJIA BBIYKCIICHUS C ITOJIOKUTEIBHBIMU U OTPULATEIIbHBIMYA YUCIAMU,
HAXOAMTh 3HAYEHMS YHCIOBBIX BBIPAKEHUW, COJAEPXKAIIMUX JEUCTBUS C MOJOKUTEIbHBIMUN
OTPULIATEIIHBIMU YU CIIAMH.

IIpumeHATH CBOMCTBA CIIOKEHUS 1 YMHOKEHHUS [Tl TPE00pa30BaHUs CyMM U IPOU3BEICHUI
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HasBanmue
pasaesa (Tembl)

OcHoBHOe coiepxkaHue

OcHOBHbBIE BHU/ABbI ACATCJIbHOCTH oﬁyqaloumxca

MHOT'OTPaHHUKOB, I[IWIMHPA U
KOHYca.

[IpakTuueckas pabora
«Co3manne Mojienen
MMPOCTPAHCTBEHHBIX (QUTYP».
[Nousatue 00BEMA; €IMHUIILI

n3Mmepenust oobéma. O0BEM

Kypca
(koHUecTBO
4acoB)
IIpencraBaenue |[IpsamoyronbHas cucrema OO0BSICHAT, M MJJIIOCTPHPOBATH MOHSITHE IIPSIMOYTOJIBHOM CHCTEMBl KOOpAMHAT Ha
TaHHBIX KOOpJMHAT Ha IIJIOCKOCTH. [JIOCKOCTH, MCIIOJb30BaTh TEPMHUHOJIOTUIO; CTPOMTh HAa KOOPAMHATHOM IUIOCKOCTH TOYKH U
(6 9) Koopaunars! TOukH Ha (burypsl 1o 3aJaHHbBIM KOOPAMHATAM, HAXOJAMTh KOOPJANHATHI TOYEK.

IUIOCKOCTH, abcuucca 1 Yuratrh crosi0uaThle M KpPYroBble AMAarpaMMbl; HHTEPIPETHPOBATH JAHHBIC; CTPOMUTH

OpAuHaTa. cTO104aThle AUarpaMmBbl.

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

UarpamMmbl. TEKCTOBBIX 33/1a4 U 33]1a4 U3 pealibHOM KU3HU

[TpakTrueckaspadoTa

«IlocTpoenue quarpamm».

Pemenne TekcToBBIX 3a1ad4,

coJiepKalliX JaHHBIE,

IpeJCTaBIeHHbIE B Ta0bIMIax

Y Ha Marpammax
Harasinnas [IpsiMOyTrOnbHBIN PacnozHaBaTh Ha yepTekax, pUCYHKax, OMUCHIBATh MUPaMUy, MPU3MY, HUIMHJIP, KOHYC,
reoMeTpus. napajuiesienunesa, Kyo,mpusma, |map, u300pazkaThb UX OT pyKH, MO/IeJIMPOBATh 13 OyMaru, MjIacTHINHA, IPOBOJIOKH U Ap. (IIpH
durypsl B MpamMuia, KOHYC, HUIHHID, HaJIMYUH BO3MOXKHOCTH).
NPOCTPaHC map u cepa. M3o00paxenue [IpuBoANTHL NPUMePBI OOBEKTOB OKPYXKAIOIIET0 MUpa, UMEIOIIUX (POPMbI Ha3BaHHBIX Tell.
TBe [IPOCTPAHCTBEHHBIX (UTYP. Hcnosb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBaHHE, BBICOTA, PaIUyC H
(CR)) [IpuMepsl pa3BEPTOK aMeTp, pa3sBEPTKA.

M3y4aTh, UCIIONB3Ys IKCIEPUMEHT, HAOIIOJICHHE, U3MEPEHUE, MOJICIMPOBAHKE, B TOM YHUCIIE
KOMITbIOTEPHOE, U ONMCHIBATH CBOMCTBA HA3BAHHBIX TEJl, BHIABJISATH CXOACTBA M Pa3JMYHU:
MEX1y MUPaMUAON U MPU3MOMN; MEXTYy HMIHMHIPOM, KOHYCOM M IIapOM.

Pacno3HaBaTh pa3BEPTKHU Mapayenenumnesa, Kyoa, Ipu3Mbl, MUPaMHUIbl, KOHYca, [IUJIUHAPA;
KOHCTPYMPOBATh JaHHbIE TEJIa U3 Pa3BEPTOK, CO3aBaTh UX MOJIEIIH.

Co31aBaTh MOJeJIH IPOCTPAHCTBEHHBIX (HUTyp (13 OyMaru, MpoBOJIOKH, ITACTUIIMHA H JP.)
M3MmepsiTh HA MOAeIAX: [UIMHBI pEOEp MHOTOTPAaHHUKOB, THAMETP LIapa.
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Ha3zpanue

pasaesa (Tembl)

Kypca OcHoBHOE cojlepIKaHue OcHoOBHbBIE BUIbI JI€ATEIBLHOCTH 00yYAKIIUXCH

(koHUecTBO

4acoB)

MPSIMOYTOJIBHOTO BoriBoauTh popmyry o0bEMa MPSIMOYTOILHOTO TTapaljIeIeTUIeAa.

napajuiesenumnesaa, Kyoa, BouruuciasaTe nmo popmysaam: 006EM IPAMOYTOJIBHOTO MTapajUieenuIesa, Kyoa; uCroab30BaTh

dbopMyIibl 00bEMa CAMHUIIBI M3MEpPeHUsT O00bEMa; BBIYMCIAATH OOBEMBI TEN, COCTABJICHHBIX U3 KYOOB,
MapajuIeNICUIe/IOB; pemaTh 3224 C PeATbHBIMU JTAHHBIMU

[MoBTOpEHUe, [ToBTOpPEHNE OCHOBHBIX BoiuncasTh 3HAYCHUS BBIPAXKCHUH, COJEPKAIINX HATypajbHBIC, [EJIbIe, MOJI0XKUTCIbHBIC H

000011IeHNE, MMOHATH U METOJOB KYpCOB 5 |0TpHIIATEIbHBIC YMCIIA, OOBIKHOBEHHBIC W JICCATUYHBIC JIPOOH, BBIMOIHATH MPeoOpa3OBaHUS

cucTeMaTH3anm |4 6 Kiacco, 00001ICHUE U YUCEN U BBIPAKCHUH.

1 CUCTEMaTH3aIUs 3HAHUH BpiOupaTh cnocod cpaBHEHHUS YHCEN, BBIYUCICHUH,

(20 u) NMPUMEHSATH CBOICTBA apU(PMETHUCCKUX JCHUCTBUHN JJI palliOHAIM3AIIUN BEIUUCICHUN.
Pemath 3a1aum 13 peajgbHOMN XKM3HU, MPUMEHATH MaTeMaTH4YeCKHe 3HAHUSA I PEIICHUS
3ajjad U3 JPYTUX IPEIMETOB.

Pemiath 3a1a4u pa3HbIMHU CIOCO0AMH, CPABHUBATH, BLIOUPATH CIIOCOOBI PEIIICHIS 3a/1a4H.
OcylmecTBAATh CAMOKOHTPOJIb BBITIOTHICMBIX JICHCTBUH ¥ CaMOMPOBEPKY pe3yibTaTa
BBIYMCIICHHI

IIpu pa3paborke pabGouell mporpaMMbl B TEMAaTHYECKOM IUIAaHUpOBaHMU Juid oOydarouuxcsi ¢ PAC 1nomkHBI OBITH y4TEHBI BO3MOKHOCTH
MCIOJIb30BAaHUS 3JEKTPOHHBIX (LM(POBBIX) 00pa30BaATENBbHBIX PECYPCOB, SBIAIONMXCA Y4eOHO-METOAMUYECKUMH MaTepualaMiu (MyJIbTUMEIUIHbIE
IPOrpaMMbl, JIEKTPOHHbIE YUYEOHHMKHM M 3aJauHUKH, HJIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE J1a0OpPaTOpUH, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMU

1M (poBBIX 00pPa30BATENBHBIX PECYPCOB), IPEICTABICHHBIMH B 3JIEKTPOHHOM (IIM(PPOBOM) BUAE U PEATU3YIOMUMHU TugaKkTudeckue Bo3MokHocTH KT,

COZIepyKaHNUEe KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHHH.
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®OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA»

7—10 KJIACCBI

Lean u3yyeHusi yuedOHOro Kypca

AnreOpa sBIsSETCS OIHWM W3 OMOPHBIX KYPCOB OCHOBHOHM IIIKOJIBI: OHA
o0OecreuynBaeT U3y4eHHe APYruX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ 0OCBOCHHE HEOOXOIUMO JIJISl POIOKEHHST 00pa30BaHUS
Y B IIOBCEIHEBHOW XU3HU. PazBuTHE y 00y4aromuXcs HAyYHbIX MPEACTABICHUNA O
IIPOUCXOXKJICHUHU U CYIIHOCTU aireOpandeckux aOCTpakiuid, crioco0e OTpaKeHUs
-MaTEeMaTUYEeCKOM HAyKOW SIBIEHUM M TPOIIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOrO0 MOJEIUPOBaHUSI B HAYYHOM T[IO3HAHUM U B IPAKTUKE
CIoCcOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHHUS,
HEOOXOAMMBIX JIs ajanTalid B COBPEMEHHOM LU(poBoM olOuiecTBe. M3yuenue
anreOpspl €CTeCTBEHHBIM 00pa3oM O0ECeuMBaET pPa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI,
dbopmynupoBatbyTBepKACHUA. OCBOCHHE Kypca alreOpsl 00ecrieYnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUSI OOYYarOIMXCS: OHHM HWCIOJB3YIOT JIeTyKTUBHBIE U
WHIYKTUBHBIE pac-CyKJIeHUs, 0000IIeHNe U KOHKPETU3AINI0, a0CTparupoBaHue M
ananoruto. OOydenue  anreOpe  mpeamnosiaraeT  3HAYUTETBHBIM  00BEM
CaMOCTOSITEJIbHOM  JICSITEILHOCTH OOYYaroOIIUXCs, TMOITOMY CaMOCTOSITEIBHOE
perieHune 3a7a4 eCTeCTBEHHBIM 00pa3oM SIBIISIETCS peasin3aliueil AesITeIbHOCTHOTO
OPUHIMIA O0YyYEHHUS.

B crpykType mporpammbl yueOHOTO Kypca «AmnreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJEpKATEIbHO-METOANYECKHe JmHun: «Ywucia u
BBIUMCIICHUS?; «ANTeOpanyecKkue BBIPAKEHUS»; «YPABHEHHS U HEPABEHCTBAY;
«Dynkum». Kaxnas u3 3Tux coaepkKaresibHO-METOIUYECKUX JTUHUN Pa3BUBAETCS
Ha MPOTSHKEHUM TPEX JIET U3YUYEHHS Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch

U B3aUMOJIEUCTBYS C JAPYIMMH €ro JHUHHSAMU. B Xole wu3ydyeHus Kypca
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o0Oy4aromuMcsl TPUXOIUTCS JIOTMYECKH pacCyXAaTh, HCIOJIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN S3bIK. B CBSA3M C 3TUM 11€51€C000pa3HO BKJIIOUYUTH B MPOrpaMmy
HEKOTOPBIE OCHOBBI JIOTMKH, IIPOHH3BIBAIOIIME BCE OCHOBHBIE Pa3JIeiibl
MaTeEMaTHYECKOro 00pa3oBaHMs M CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYarOIIUMHUCS
OCHOB YHHMBEPCAJIBHOIO MAaTEMaTUYECKOTO #A3bIKa. Takum o00pa3oM, MOXKHO
yIBEpXkAaTh, UTO COJEP)KATEIbHOM U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca
«AnreOpay SBISAETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Yucna W BBIUMCICHUS» CIY)KUT OCHOBOW JUIA
JaJIbHEHIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOydarolmuxcs
JIOTUYECKOTO MBIILIEHUSA, (POPMUPOBAHUIO YMEHHS TOJB30BaThCS AITOPUTMAMU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl [IOBCEIHEBHOM
KU3HU. Pa3BrUTHE MOHATHA O YUCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PallMOHAJIbHBIMU
U UppALMOHAIBHBIMM  4YHCIaMH, (OPMHUPOBAHUEM  MPEIACTABICHUU O
JNEUCTBUTEIPHOM 4YHCIIE. 3aBEPLICHUE OCBOEHUS YHCIOBOM JMHUM OTHECEHO K
cTapuieMy 3B€HYy 00111ero o0pa3oBaHHMsL.

Copepxanue AByX anreOpanueckux JUHUN — « AlreOpanyecKueBbIPAKEHUS
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO yOOYUAIOMIMXCS
MaTeMaTUYeCKOro ammnapara, HeoOXOAUMOTro JUisl pEIIeHHs 3ajady MaTeMAaTHKH,
CMEXKHBIX IPEIMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4y. B OCHOBHON IIKOIIE
y4eOHbI MaTepual TpyNIUpPYeTCsl BOKPYT palMOHAIBHBIX BbIpakeHHil. AnreOpa
NEMOHCTPUPYET 3HAYEHUWE  MATEMaTUKM Kak  s3blKa Uil IIOCTPOCHMS
MAaTEMATUYECKUX MOJEIICH, ONMMCAHUs IPOLIECCOB U SBJICHUU pealbHOro Mupa. B
3a/1a4u 00yuyeHus anredpe BXOIAT TAKKe TalibHENIee pa3BUTHE AT OPUTMHUYECKOTO
MBIIICHHSI, HEOOXOAUMOT0, B YaCTHOCTH, JJII OCBOCHMsI Kypca UH(DOpPMATUKH, U
OBJIAJICHUE HAaBBIKAMU JIETYKTUBHBIX paccyxaeHuil. [I[peoOpazoBaHne CHMBOJIBHBIX
(hopM BHOCHT CBOM CICIT(PUIESCKUIBKIIAT B Pa3BUTHE BOOOPAKESHHUSI, CTOCOOHOCTEH
K MaTEMaTHYE€CKOMY TBOPYECTBY.

Copepxanve  (QyHKUMOHAIBHO-TpapUUECKON  JMHUM  HAIEJIEHO  HA
MoJTydyeHue 00yJaroMMHCs 3HaHUH 0 PyHKIHAX KaK BaKHEHIIIeH MaTeMaTHYECKO
MOJIEJH JUIsl ONIMCAHUS U UCCIIEN0BaHUs pa3HO-00pa3HbIX MPOLIECCOB U SBJICHUH B
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npupoae u obuiectBe. M3ydeHue 3TOro marepuana crnocoOCTBYET Pa3BUTHIO Y
oOy4Jaronmxcsi YMeHHsI UCIIOJIb30BaTh Pa3IMUHbIC BhIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTUKU — CJIOBECHbIC, CHUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKJIAJ B
dbopMHpoBaHUE MPEACTABICHUA O POJIM MATEMATUKHU B Pa3BUTUM IIUBUIU3AINH U

KYJIBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHE
CormacHo yueOHOMY TwiaHy B 7—10 kmaccax wu3ydaeTcss y4eOHBIA Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIC pa3lelibl COJCpPKaHMS:
«Hucna ¥ BBIUHCICHHSNY, «AnreOpandecKkue BhIpOXCHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.
VYueOHbIil TUTaH Ha u3ydeHue anreopsl B 7—10 Ki1accax OTBOAUT HE MeHee 3
y4eOHBIX YaCOB B HEJCIIO B TEUCHUE KaXKIOT0 ToJia 00y4YeHusl, 001l 00beM 4acoB

- He MeHee 408.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHus )

5 KJIACC
Yucna u eéviuucnenusn
Payuonansuvie uucna
Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3amuCH
npobeit k apyroil. IloHsiTMe palMOHAIBHOTO 4YHWCHA, 3alucCh, CpPaBHEHHE,
VOOPSAIOYMBAHUE  PAlMOHATBHBIX 4YHCell. ApudpMmeThdeckue ACHCTBUA C
panMoHaNBHBIMU YnciamMu. Pemenne 3aad u3 peanbHOW MPAaKTUKA HA YacTH, HA
JpoOu.
Crenenb ¢ HaTypajdbHBIM IIOKa3aTeJeM: OIpeaesieHrne, MpeoOpa3oBaHUE
BBIPQKCHHI Ha OCHOBE OIPEICIICHHS, 3aICh OOJBIITNX YHCET.
[IpoteHThl, 3aMKUCh TPOIEHTOB B BUIE APOOH U ApOoOH B BUAE MPOIECHTOB.
Tpu ocHOBHBIE 33/1aUM HA MPOIEHTHI, PEIICHNUE 3a/1a4 U3 PEATbHON MTPAKTUKH.

HpI/IMCHeHI/IG IIPU3HAKOB  JACJIMMOCTH, PA3JIO0KCHHC Ha MHOXHTCIN
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HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle T@psMas ©  oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue sviparxcenus

IIepemeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOM. JlommycTUMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTY MEXY BEIMYMHAMU B BHJIE
dopmynel. Berancnenus mo popmynam.

[IpeoOpa3oBanue OyKBEHHBIX  BBIPAXKEHHH, TOXJECTBEHHO paBHBIC
BBIPaXKECHMSI, IPABUIIA IPEOOPA30BAHUS CYMM U IPOU3BEAEHU M, TPaBUJIa PACKPBITHS
CKOOOK U IPUBEIEHUS MOJOOHBIX CIIaraeéMblX.

CBOICTBA CTENIEHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHs MHOrowieHa. Cl0)KeHHEe, BBIYUTAaHUE,
YMHOEHHE MHOTOYWIEHOB. DOpPMyJIbI COKPAIIEHHOTO YMHOKEHHM. KBAJAPaT CyMMBI
1 KBajpart pazHoctu. DopMyna pa3HOCTH KBaIpaToB. Pa3nokeHMEMHOTO4JIEHOB Ha
MHOXHUTEIH.

Ypaenenusa

VYpaBHeHUE, KOpEHb ypaBHEHUS, NpaBWia MNpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeHOe ypaBHEHME C OJIHOW IEPEMEHHOW, YHWCIIO KOPHEW JIMHEHMHOIO
YPaBHEHUS, PELIEHUE JINHEUHBIX YpaBHEHUN. COCTABIICHUE YPABHEHHI 110 YCIOBUIO
3aga4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPABHEHHM.

JIuneiiHoe ypaBHEHHUE ¢ IByMs IIEPEMEHHBIMH U ero rpaduk. Cucrema aByX
JIMHENHBIX YpPaBHEHUW C JBYMs I[EPEMEHHBbIMU. PeleHue cucrem ypaBHEHUH
croco6oM noacTaHoBKU. [Ipumepbl peleHust TEKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO CUCTEM
YpaBHEHUN.

Koopounamot u ecpagpuxu. @ynkyuu

Koopaunara Touku Ha npssMon. Yucnoselie mpoMexxyTku. PaccrosHne mexny
IBYMs TOYKAMU KOOPAMHATHOMN MPSIMOIA.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca u opAauHaTa
TOYKH Ha KOOpAMHATHOM MIocKkocTH. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYyITaMH.
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Urenue rpadMKoB peaibHbIX 3aBUCUMOCTEM.

[lonsitue Qynkuuu. I'padux ¢ynxuuu. CpoiictBa (QyHkuui. Jlunelnas
¢ynknws, e€ rpaduk. ['paduk Gynkmun y =|X|. ['paduueckoe pemreHne JTMHEHHBIX
YPABHEHUU U CUCTEM JIMHEUHBIX YPABHCHUU.

6 KJIACC

Yucna u eviuucnenusn

KBagpatHelii kopeHb u3 uyucna. [loHsTue 00 HppauMOHAIBHOM YHCIIE.
JlecsTuunble TpUOTMKEHUST UpPAITMOHAIBHBIX yucen. CBOMCTBa apuPMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKECHUM
Y BBIYMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ eapIM NokaszaTeneM U e€ cBorictBa. CTaHIapTHas 3allMCh YMCTA.

Anzebpauueckue eviparxcenust

KBagpaTHbIil TPEXWIECH; pa3JI0KEHHE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIH.

AnreOpandeckass apo06b. OCHOBHOE CBOWCTBO ajreOpanveckoil poOwu.
CnoxxeHre, BbIYMTAaHUE, YMHOXKECHHE, JeJCHHE alreOpandeckux ApoOei.
PannoHnanpHble BhIpaXKEHUS U UX TPeoOpa3oBaHuUe.

Ypasenenusa u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienvue ypaBHEHHM, CBOIAIIMXCS K JMHEWHBIM U KBAJIPATHBIM.
[Ipocreitmue qpoOHO-paIMOHATBHBIC YPABHEHUS.

['padrueckas nHTEpIIpETAINS YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CHCTEM
JIMHENHBIX ypaBHEHUW C JBYMs IlepeMeHHbIMHU. Ilpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 3aj1a4 aNreOpanyecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM NMEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHON MTEPEMEHHOM.

Dynkyuu

[Tonsitne ¢dynknouu. OOIacTh OMpenerIeHUus W MHOXKECTBO 3HAYCHUU

dbynkiuu. CriocoOs! 3a1aHus PyHKIIHM.
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I'paduk ynxiuu. Urenue cBoicTB PpyHkiuu no e€ rpaduky. [Ipumeps
rpadukoB QYHKINH, OTPAKAIONINX PeaTbHBIC MTPOIIECCHI.

OyHKIMM, OMUCHIBAIONINE TMPSAMYI0 MU OOpaTHYyI0 MPOMOPIUOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyrximn y = X%,y = X3, y = Vx, y =|x|. Ipadnueckoe

pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

7 KIIACC

Yucna u eéviuucnenusn

JledcTBUTEIbHBIE YHCJIA

PannonanbsHbie uncia, UppalMoHaIbHBIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO NEUCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHbIE YUCIIA
KaKk OECKOHEUHbIE JAeCSITUYHble ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHOMN MIPSMOI.

CpaBHEeHHME JCUCTBUTENBHBIX 4YHUCEN, apupMETHYeCKue JeUCTBUS C
JNEUCTBUTEIBLHBIMUA YU CIIAMH.

N3mepenusi, mnpuOIMKeHUsI, OLIEHKH

Pa3mepbl OOBEKTOB OKpPYKAIOIIETO MHpa, JUIMTEIBHOCTh IPOLECCOB B
OKPY’KAIOILEM MHpE.

[TpubnuxéHHOE 3HaYCHUE BEIMUYUHbBI, TOUHOCTH MPUOIMKEHHUS.
Oxkpyrnenue yucen. [Ipukuaka 1 OLeHKa Pe3yIbTaTOB BHIUYMCICHUM.

Ypasnenua u nepasencmea

YpaBHeHHUs ¢ OHOM NepeMeHHOU

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASLIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOASIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penmieHnss ypaBHEHUM TPETbEU U YETBEPTOU
CTEIEHEN pa3oKEHHEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHANbHBIX YPaBHEHUH.

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

CucreMbl ypaBHEeHUH
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VYpaBHeHHE C ABYMsI IEPEMEHHBIMM U ero rpaduk. Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU. PenieHue CucTeM ABYX ypaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIPETaLNs CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1a4 aNreOpanyecKuM CIiocCoOOOM.

HepaBencrBa

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenne cucrem
JUHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOM. KBagpaTHble HepaBEeHCTBA.
I'padnyeckas WHTEpHpETallUs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMH.

Dynkyuu

KBagparnunas Qynkuus, e€ rpaduk u cpoiicTBa. IlapaGomna, koopauHaThI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPUHU MapabOoJIb.

I'papuxkun  dynxmmii: Yy = ks, y=kx +b, y=ax’ y=ax
y = Vx, y =|x| u ux cBoiictaa.

Yucnoewvie nocnedosamenvnocmu

Omnpenesnenue 1 cnoco0bl 3aJaHUS YMCJIOBBIX MOCTIEA0BATEIbHOCTEH

[ToHsATHME YNCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE MTOCIEA0BATEIBHOCTH
peKkyppeHTHOH (opmysoit u popmyIioi N-ro ueHa.

ApudmMeTHyecKas U reoMeTpudecKasi Nporpeccum

Apudmernueckas U reomerpuyeckas nporpeccuu. @opmynbl N-TrO udieHa
apu(pMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N300paxkeHre 4ieHOB apu(METUYECKOW U TeOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIOHECHIHAIBHBIM POCT.

CI10HBIE NPOLIEHTBHI.

8 KJIACC
Yucna u éviuucnenusn

IloBTOpEeHNe MaTepuaja Kypca MaTeMaTHKH, ajare6pbl 5-9 Kiaccos.
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IToaroroBka k OI'D u I'BD
JlecTBUTEIbHBIE YHCJIA

PaHI/IOHaHBHBIe quciia, HppalrOHAJIbHBIC YMUCJIa, KOHCYHBIC U OeCKOHEYHEIE

ACCATHUYHBIC I[pO6I/I. MHOX€CTBO I[GﬁCTBPITGJII)HBIX YUCCI, I[GﬁCTBPITGJH)HBIG qucia

KaKk OECKOHEYHBIEC NeCSITHYHbIE npoOu. B3amMHO OZHO3HAYHOE COOTBETCTBHE

MCIKAY MHOKXCCTBOM HGﬁCTBHTGHBHBIX YHUCCI 1 KOOpI[I/IHaTHOI\(JI HpHMOﬁ.

CpaBHeHI/Ie ﬂeﬁCTBHTGHBHBIX YHCCII, apI/I(l)MCTI/ILICCKI/IG ,ZIGI\/'ICTBI/ISI C

ﬂ@ﬁCTBHT@HBHBIMH YU CJIaMHU.

N3mepenusi, npuOIMKeHHsI, OLIEHKH

Pa3smepsl OOBEKTOB OKpYXalOLIEro MHUPA, JIMTEIBHOCTh IPOLIECCOB B

OKPY’KAIOILIEM MHpE.

[TpubnnkEéHHOE 3HAYEHUE BEJMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka v OLeHKa pe3yabTaTOB BBIYUCICHUN.

YpaBHeHus u HepaseHcmea

YpaBHeHHs ¢ OJHOM NepeMEeHHO

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUH, CBOASAIINXCS K IMHEUHBIM.
KBanparnoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIIUMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHns ypaBHEHUN TPETbEN U
YETBEPTOMCTENEHEN PA3JI0KEHUEM HA MHOKUTEIIU.

Pemenue qpoOHO-pariMOHAIBHBIX YPaBHEHUH.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

CucreMbl ypaBHeHUM

VYpaBHeHUEe ¢ OByMsl MEpEeMEHHBIMU U ero rpaduk. Pemienue cucteM IByx

JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHM,

OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremeHu. [‘paduyeckas

UHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 alireOpandyeckuM CIioCOOOM.

HepaBencrBa

UucoBble HEPABEHCTBA U MX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM IEpeMEeHHOM. PemieHne cucrem
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JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOoM. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEepHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.
Dynkyuu
KBagpatuunas Qynkmus, e€ rpaduk u cpoiictBa. Ilapaboia, KOOpaAuHATHI
=kx,y =kx+b,y=ax*+ bx +
BEPIINHBI TapadOoJIbl, OCh CAMMETPHH mapadoisl. Y = KX, Y = kKX + b, y = ax X

c,y = axy, y = ax®,y =Vx ,y =K uux coiicrsa.

Yucnoewvie nocnedosamenvHocmu

Onpeodenenue u cnocoovl 3a0aHuA YUC106bIX ROC1€006AM ENbHOCH Ell

[loHATHE YHCIIOBOM NOCNENOBATENBHOCTH. 3aJaHME IOCIEI0BATEIBHOCTH
peKyppeHTHOM hopmyIioi u popmyIoit N-ro ueHa.

ApudmMeTndeckas ¥ reoMeTpuiecKasi Mporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmynsl N-TO YieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N3o00pakeHne 4jaeHOB apu(METHUECKOW W TEOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIbHBIA POCT.

CI1oXHbIE NPOLICHTBHI.

I[lnanupyemblie npeaMeTHbIE Pe3yJIbTATHI OCBOEHUSI padoyeil MPorpaMmmbl
Kypca
(mo roxam 00y4eHmst)

OcBoenune ydeOHOTO Kypca «AinreOpa» Ha YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs JOJKHO OO€cHeYruBaTh JOCTHXKEHHUE CICAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KJIACC

Yucna u eviuucnenus

BeinonuaTh, coueTass yCTHbIE M MUCBMEHHBIE NPUEMBI, apudMeTHYecKue

I[GﬁCTBPI?I C pailMOHAJIbHBIMH YHCJIaMU.
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Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUN; MPUMEHSTh Pa3HOOOpa3HbIE
CIoCOOBbI U MPUEMBI BBIUUCICHUSI 3HAaYEHUN NPOOHBIX BBIPAKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOH.

[lepexonuTh OT 0HOM (OPMBI 3alMCH YHCEN K APYroil (mpeoOpa3oBbIBATH
JECATUIHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JECATUIHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHUBATH U YNIOPSAIOUYMBATH palldOHANIbHBIC Yucaa. OKpYIIsaTh YUCa.

BhINMONMHATE MPUKUJIKY U OLIEHKY Pe3yJIbTaTa BEIUUCICHUHN, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAXKEHUM.

BBINOMHATH EUCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMU.

[IpuMeHsATh OpHU3HAKKW  JIETMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIH
HaTypaJbHBIX YHCEIL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/Ja4M, CBA3AHHBIE C OTHOILICHHEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OrPaHUYECHHUH, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX OOBEKTOB.

Anzebpauueckue sviparxicenus

Ucnonb3oBath anreOpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH
e€ B Iipoliecce OCBOCHHS Y4EOHOT0 MaTepurana.

HaxoguTe 3HaueHusi OYKBEHHBIX BBIpAXEHUW TPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BeimonHate  mpeoOpa3zoBaHMs  1IEJIOTO0  BBIPAXKEHHUS B MHOTOYICH
MPUBEJICHUEM TTOJI00HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BbINOMHAT YMHOKEHME OJHOYIEHA HAa MHOTOYJIEH W MHOTOWICHAa Ha
MHOT'OYJIEH, TPUMEHSIThH (hOPMYJIbl KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIU C IMOMOUIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPYIITUPOBKU CJIAaraeMbIX, IPUMEHCHUS
(bopMys COKpaIIEHHOTO YMHOKEHUS.

[TpumeHaThs IpeoOpa3zoBaHUsT MHOTOWICHOB JIJISl PEIISHUS Pa3IMYHbIX 3a7a4
U3 MaTeMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
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Hcnonp30BaTh CBOWMCTBA CTENEHEN C HATypaJlbHBIMH TMOKA3aTENSIMU IS
npeoOpa3oBaHus BbIpAXKEHUH.

Ypasenenusa u nepasencmea

Pemars nuHelHbIE YpaBHEHUS C OJHOW NEPEMEHHOW, MPHUMEHSS IpaBUIIa
[Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATs, ABnseTcs
JIM YUCJIO KOPHEM YpaBHEHUS.

[IpumeHnsaTh rpaguueckue METO/Abl MPHU PEHICHUH JIMHEWHBIX YpaBHEHUN U
UX CHUCTEM.

[lonGupatre mpuMepsl Map 4YHUCEN, SBJSIOUIMXCA PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPANMHATHOW MIIOCKOCTH IPAPUK JTMHEWHOTO YPABHEHUS C IBYMSI
HNEPEMEHHBIMHU; TOJIb3YACh IPapUKOM, TPUBOJUTH MPUMEPHI PEILICHUS YPaBHEHUS.

Pemate cucTemsl ByX JMHEHHBIX YPAaBHEHHU C JBYMS NEPEMEHHBIMHU, B
TOM 4Huciie TpadhUuIecKH.

CocTaBisATh M pellaTh JHHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIOBHIO 33J]a4H, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYEHHBIN pe3yJIbTar.

Koopounamot u ecpagpuxu. @yukyuu

N3006pakaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbl; 3alIMChIBATh YHCIOBbIE IPOMEKYTKHU Ha
anreOpandecKkoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPJWHATaM;
CTPOUTH TpaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHkIuu y =|X|.

OnuceiBaTh € TOMOIIbIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTh, BpPEMS, PACCTOSHME; LIEHA, KOJIUYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpencTaBlieHUs] U aHaIM3a UHPOPMAIINH;
U3BIIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPAdUKOB PEabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.
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8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh Ha4aJIbHBIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHHMSI, OKPYTJIEHUSI U BBIUMCIECHUM; N300pakaTh ACHCTBUTEIbHBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumMeHATh TOHATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONb3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP; BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX KBAaJApAaTHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOPHEU.

Hcnonb30Bath 3anucy OONBIIMX M MaJIbIX YHCEN C MOMOLIBIO JI€CSITHYHBIX
npo0eii u crerneneit yucna 10.

Anzebpauueckue eviparxcenus

IIpruMeHATh TIOHATHE CTENEHU C LEIbIM I[I0Ka3aTeseM, BBIIOJHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LETbIM IMOKa3aTeIeM.

BbINONMHATE TOXKIECTBEHHbIE MPEOOpa3OBaHusl pPallMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IPaBUJI ICUCTBUI HaJl MHOTOYJIEHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumensTh NpeoOpazoBaHUs BBIPAXKEHUMN [T PELLICHUS pa3IMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIBHOW MPAKTUKH.

Ypasnenusa u nepasencmea

Pemiats nuHelHbIE, KBaJpaTHbIE YPABHEHUS W PALMOHAIBHBIE YPABHEHUS,
CBOJSILIAECS K HUM, CHCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

IIpoBoaUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHCJIE

[TepexoauTh OT cioBecHOW (GOPMYIHMPOBKM 3amadu K €€ anreOpandecKkon
MOZENU C IIOMOUIBIO COCTAaBJIEHUS YPABHEHUS WJIM CUCTEMBlI YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJyYECHHBIM Pe3yJIbTar.
IIprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB Ul CPABHEHUs, OLICHKH; PEIlaTh
JMHENHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI; 1aBaThIpapUUecKyro
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WUTIOCTPALIAIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
Dyukyuu
[Tornmath ¥ MCHONB30BaTh (PYHKIIMOHAIBHBIC TOHSATHUS U SI3bIK (TEPMUHBI,

CUMBOJIHNYCCKHC O603Ha‘1€HI/IH); OoIpCACIITL 3HAYCHHC q)YHKLII/II/I 10 3HA4YCHUIO

apryMeHTa; ONpeaessTh CBOMCTBA QYHKIUHU 110 €€ TpaduKy.
CTpouTh TpaduKy 3IeMeHTapHBIX QYHKIMIA Buga ¥ = X2, ¥y = X3,y = Vx|

y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIIMHU TIO €€ rpaduKy.

9 KJIACC

Yucna u éviuucnenus
CpaBHHMBaTh M YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE YHUCIHA.
BeinonaaTe apupMeTnyeckre ACUCTBUS C pPAalMOHAJIBHBIMM YHUCIAMH, COYETast
YCTHBIE U IMCBMEHHBIE IIPUEMBI, BBIIOJIHATH BBIYUCIICHUS C UPPALUOHAIBHBIMU
YUCIIAMH.
HaxonuTe 3HaueHUs CTENEHEN C NEIbIMU MIOKA3aTENAMU M KOPHEN;  BBIYUCIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.
OKpyIJISITh AEUCTBUTENIBHBIE YNCIIA, BBIITOIHATH IPUKUAKY PE3YJIbTATABBIYMCICHUH,
OILIEHKY YMCJIOBBIX BBIPAYKEHUM.

YpaBHEHUS U HEPABEHCTBA

Pewars 1MHENHHBIE W KBaJApaTHbIE yYpaBHEHHWs, YPAaBHEHUS, CBOIAIIMECH K
HUM, [IPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUS.

Pemath cuctembl IBYX JIMHEHWHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEHHBIM.

Pemarh TekcTOBbIE 3agauM aiareOpandeckuM CrocoOOM ¢ TOMOIIBIO
COCTABJICHHS YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUH C ABYMS IIEPEMEHHBIMM.

IIpoBoauTE MpOCTENILIME UCCIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduiecKuX MpeaCcTaBlIeHU (yCTaHaBIMBATh, HMEET
JIM ypaBHEHHUE WM CUCTEMA YPaBHEHUI pELIEHMs], €CIIU UMEET, TO CKOJIBKO, H TIp.).
Pemats nuHeiiHbIe HEPaBEHCTBA, KBAApAaTHbIE HEPABEHCTBA; M300pakaTh pelIeHUE

HCPaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 34l ChIBATh PCHICHHUEC C ITOMOIIBLIO
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CHUMBOJIOB.

Pemarp cucTemMbl JMHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIFOYAIONIME KBAJPAaTHOE HEPABEHCTBO; HW300paKaThb pEUIEHUE CUCTEMBI
HEPaBEHCTB HAa YHCJIOBOM MPSAMOM, 3alIMChIBATh PELICHUE C IOMOIIbIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IPH PELIEHUH PA3JIMYHBIX 3a/1a4.

Dyukyuu

Pacno3naBate (GyHKIMHM H3y4eHHBIX BUAOB. lloKa3bIBaTh CXeMaTHYECKH
pAacIioyIo’KEHUE Ha KOOPJMHATHOW IJIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX, Y
= kx + b,y = ax3,y = ax},y = vx, Y =|x| B 3aBHCHMOCTH OT 3HauCHHii
K03 (DUIIMEHTOB; ONUCHIBATH CBOMCTBA (DYHKIIUA.

Crpouth 1 n300paxarb CXEeMATUYECKU TpapUKu KBaAPaTUUYHBIX (DYHKLUH,
OIHCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMH 110 UX IpaduKaM.

Pacno3naBaTh KBagpaTHUHYIO0 (YHKLIHIO 110 OpMyJie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETHUYECKYI0O U TE€OMETPUYECKYIO MPOTrPECCUU MpHU
Pa3HBIX CIOCO0aX 3a/1aHuUs.

BbBINONHAT BBIUKCIAEHUS C MCHOJb30BaHUEM (GOpMyd N-TO  YieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTPECCUi, CYMMBI IEPBBIX N UJICHOB.

N300paxaTh ujeHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
MJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH I1OCJIEA0BATEIBHOCTSIMU, B TOM
YHUCIIe 3a/1a4d U3 PeaIbHOM KM3HU (C UCTIOIb30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX
TEXHOJIOTUH).

10 knace

Yucna u eviuucnenus

BoinmonusaTe, coueTas yCTHbIE M NMHUCbMEHHbIE MPUEMBI, apuPMETHUYECKHE
JEMCTBUS C PALlMOHAIBHBIMH YHCIaMH.

HaxoauTe 3Ha4eHWs] YMCIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpA3HbIE

crocoObl U MPUEMBI BBHIYUCICHUS 3HAUYEHUN TPOOHBIX BBIPAKEHUH, CONEpIKaIINX
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OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[lepexon ot omHOM GoOpMBI 3alUMCU YUCEN K JIpyrou (mpeoOpa3oBbIBaHUE
JECATUIHOU IPOOH B OOBIKHOBEHHYIO, OOBIKHOBEHHOU B IECITHYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOH).

OKpyTasTh YKcCIIa.

[IpumMeHATh TOHATHE apUPMETHUYECKOrOo KBAJIPAaTHOIO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJbKYJSATODP; BBIMNOJIHSATH
npeoOpa3oBaHusl BBIPAKECHUM, COAEpKaIlMX KBaJgpaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEU.

BBINONHATE TEUCTBUS CO CTETIEHSAMU C HATYPaJbHBIMU ITOKA3aTEISIMU.

PemaTe npakTMKO-OpMEHTUPOBAHHBIE 3aJayM, CBS3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yJIbTAThl PEIIEHUS 33Ja4 C YYETOM OrPaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

Ypasnenua u nepasencmea

Pematp sMHENHBIE YpaBHEHHUS C OJHOW IEPEMEHHOW, NMPUMEHsS IPABUIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K pABHOCHIIBHOMY €MY.

Pemats cucteMbl JBYX JIMHEHHBIX YpaBHEHUW C JBYMSI MEPEMEHHBIMU, B
TOM 4Huciie TpahUIecKH.

Pemate kBajpaTHble ypaBHEHUS] M PALIMOHATIBHBIE YPABHEHHS, CBOJISIIMECA
K HUM, CUCTEMBI JBYX YPABHEHUU C JBYMS MEPEMEHHBIMU.

[IprMeHSITh CBOMCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH;
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIIMI0 MHOXECTBA PEIICHUN HEPABEHCTBA, CHUCTEMBI
HEpPABEHCTB.

Dyukyuu

Pacnio3naBatb q)YHKHI/II/I HN3Y4YCHHBIX BHJOB. [Ioka3piBaTh CXE€MaTHUYECKHU

pacrojoXeHne Ha KOOPAMHATHOM TIOCKOCTH IpadukoB QyHKIUN BUAA:

y=kx,y=k<+by=ad+bx+cy=aty=ax’ty=Vx ,y=k B
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3aBHCUMOCTH OT 3HaU€HUI K03()PULMEHTOB; ONKCHIBATh CBOMCTBA (PYHKIIUM.
Apugpmemuueckan u ceomempuueckan npozpeccuu
BbINONMHATE  BBIYMCIIEHUS C  HCIOJIb30BaHHEM (GOpMyl N-ro  4jeHa
apu(pMeTUYECKON U TeOMETPUUIECKOM MPOTPeCCHii, CyMMBI MIEPBHIX N UJICHOB.
N300paxaTh YjI€HBbl IOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.
Pemars 3amaumn, CBsi3aHHBIE C YMCIIOBBIMH IOCJIEIOBATEIBHOCTAMHU, B TOM
quCclie 33Ja4d U3 pealbHOM JKHU3HM (C MCIIONIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX

TEXHOJIOTHIA).
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TemaTnyeckoe nIaHUPOBaHHe y4eOHOro Kypca (1o rogam o0y4yeHust)

7 kaacc (He meHee 102 v)

Ha3Banue
pasaeia (TemMbl)

palOHAJIbHBIX YU CCII.

CTeneHb C HaTypaJIbHbIM
I1OKa3aTCJICM. Pemenue
OCHOBHBIX 3a/la4d Ha I[p06I/I,

MPOLUEHTHl U3  PEaJbHOM
MPAKTUKH.
[Ipu3Haku JIEJIMMOCTH,

pa3JoKEHUsT Ha MHOXKUTENU
HaTypaJIbHbIX YHCcen.
PeanbHble 3aBUCHMOCTH.
[Tpsmas " oOpartHas

[MPOMOPLHUOHATIBHOCTHU

(KoJIMuECTBO OcHoBHOE coiep:kaHHe OcHoBHbBIE BUBI JeATEJBLHOCTH 00y4aKOLINXCH

J4AaCoB)
Yucaa u  |[lonarue paunoHanbHOro |CueTeMaTH3UPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX U JIECTUYHBIX APOOSX.
BbIYHMCJICHHA. quCIa. Apudmernueckre (CpaBHUBATH M YHOPSIA0YMBATH JAPoOM, MpeoOpa3oBbBas MPH HEOOXOAMMOCTH
Paunonanbn NeiCcTBUSL C PAallMOHAIBHBIMH |IECATHYHBIE IpOOM B OOBIKHOBEHHBIE, OOBIKHOBCHHBIC B JECSTUYHBIC, B YaCTHOCTH B
ble YHcia YHCIIaMU. CpaBHeHMe, [0€CKOHEUHYIO AECATUYHYIO 1PO0Ob.
(25 9) YIOPAI0YMBAHKE [IpumeHsTH pasHooOpa3HbIe cNOCOOBI M NPHEMBI BHIYUCIEHUS] 3HAYEHUH APOOHBIX

BbIPA’KeHWH, coJep)KalluX OOBIKHOBEHHbIE M JECATHYHBIE JpOOU: 3aMEHATh IpH
HEOO0XOIUMOCTH JIECATUYHYIO JpOOb OOBIKHOBEHHOM M OOBIKHOBEHHYIO JIECSITHUYHOM,
MIPUBOINUTH BhIpakeHHUE K popme, Harbosee y100HOM ISl BEIYMCICHUH, TPeoOpa3oBbIBATH
NPOOHBIE BBIPAKEHUS HA YMHOXKEHHE U JeJIEHUE JIECATUYHBIX JPpOOEeHK JEHCTBHUIM C
[[EJIBIMUA YHUCITAMU.

[IpuBoaNTHL YMCI0BbIC U OyKBEHHbIE IPUMePbI CTENICHU C HATYpalIbHBIM ITOKA3aTeNIeM,
O0O0BSICHSS 3HAYEHHUS] OCHOBAHMSI CTENEHU M IOKa3aTessl CTENEHU, HaXOAUTh 3HAUYEHUS
crernereii Buaa a" (2 — o00e pannoHAIbHOE YUCII0, N — HaTypaabHOE YHCIIO).
[ToHuMaTh CMBICI 3aITUCH OOJBIINX YHUCE C TIOMOIIBIO AECATUYHBIX ApoOel U cTeneHei
yrciaa 10, npUMeHATh UX B peabHBIX CUTYaIUsX.

[IpuMeHsTh PU3HAKY ACTUMOCTH, PA3I0KEHNU HA MHOKHUTEIN HATYPAIbHbIX YHCEIL.
PemiaTh 3a1a4u Ha YacTH, MPOLIEHTHI, MPOMIOPIIMH, HA HAXOXK/IEHHE APOOH (IIPOIIEHTA) OT
BEJIMYMHBI U BEJIMYUHBI IO €€ Apodu (TIPOLEHTY), Apodu (IPOIeHTa), KOTOPHIHCOCTABIISET
0JIHAa BEJIMUMHA OT JPYTOM.

[IpuBoauTH, pa3éuparb, OLEHNBATH Pa3JIMUHbIC PEIICHHUS, 3alIUCU PEUICHUIN TEKCTOBBIX
3ajau.

PacniozHaBaTh U 00BSACHATH, ONMUPASICh HA ONpPEACNEHUS, MPSMO MPOMOPLUOHAIBHBIE U
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Ha3Banue
pasaeia (TemMbl)

(KoJIMYeCTBO OcHoBHOe coJep:kaHue OcHOBHBIE BU/IbI /IEATEJIbHOCTH 00y4alOUINXCS
4acoB)
00paTHO MPOMOPIMOHATIBHBIC 3aBUCUMOCTH MEXKIY BEIUYMHAMH; MPUBOAUTH MPHUMePbI
ATUX 3aBUCHUMOCTEH U3 peaJbHOTO MUpPA, U3 APYTHX YYCOHBIX MPEIMETOB.
Pemiath pakTHKO-OPUCHTHPOBAHHBIC 33/1a49H Ha JPOOH, IPOIICHTHI, IPSIMYIO ¥ 0OpPaTHYIO
[IPOTIOPLUUOHAIBHOCTH, IPOIIOPLIUU
Anreopanyecku |bykBeHHbIE BbIpakeHUs. |OBJIageTh alreOpanyeckold TEPMHUHOJIOTHEH U CHMBOJIMKON, MPUMEHSTH € B TIpoliecce
€ BbIpPaKeHH s [lepemennbie. [lomycTumbie [OCBOCHHS yueOHOTO MaTepHuaa.
(27 v) 3HAYCHUSA nepeMeHHbIX. [HaxoauTh 3HaueHUs1 OYKBEHHBIX BBIPAXKCHUH TPH 3a/IaHHBIX 3HAYCHUSX OYKB; BBITOJIHSATh
@opmynel.  [Ipeobpa3zoBanue [BBIYHCICHUS IO (OPMYITaM.
OYKBEHHBIX BEIpQXCHUH, [BBIMOJHATH MPeoOpa30oBaHMsI IIEJIOTO BRIPAKEHUS B MHOTOWICH MPUBEICHHEM TOJOOHBIX
pAaCKpBITHE CKOOOK U |cllaraeMbIX, PaCKPBITHEM CKOOOK.
[PUBEICHUE noI00HBIX |BBIMOJHATH YMHOKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTO4YJIeHa Ha MHOTOYJIEH,
CJlaracMhbIX. MpPUMeHSATH (POPMYIIBI KBaJpaTa CYMMBI U KBaJ[paTa pa3HOCTH.
CBolicTBa CTEIEHU C

HaTypaJbHBIM I0KA3aTEIIEM.

MHOTOWIEHBI. Crnoxenue,
BBIYMTAHHE, YMHOKEHUE
MHOTOYJICHOB. DopmyJIbl

COKpaH_IéHHOFO YMHOXKCHHUA.
PaznoxeHne MHOIO4YJIeHOB Ha
MHOXUTCIIN

OcyuiecTBJASATH Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTENIHN MyTEM BBIHECEHUS 32 CKOOKHU
00I111eT0
COKPAIIEHHOTO YMHOXKEHUSI.

[IpumensiTe TpeoOpazoBaHUE MHOTOUICHOB [JISl pELICHUS pPa3IMyYHBIX 3a/ad U3

MHOXXUTEJS,, TpUMEHEHHs (QOpMysnbl  pa3sHOCTHM  KBaJgpaTroB, (Qopmys

MAaTCMAaTUKH, CMCKHBIX IIPEIAMCETOB, U3 peaﬂLHOﬁ IMPAKTUKH.
3HAKOMHUTLCS € I/ICTOPI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHeHnusi u
HepaBeHCTBa
(20 v)

YpaBHeHUE, IpaBuiIa
MpeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JluneitHoe  ypaBHEHHE c
OJIHOM IIEPEMEHHOM, peleHue

ITMHENHBIX

YPaBHECHHUIA.

Pemars nuHeiiHOE ypaBHEHUE C OJTHOM MEPEMEHHOM, MPUMEHssl MPAaBUJIA MEPexoia OT
MCXOJIHOTO YpaBHEHUS K PaBHOCHUIBHOMY emy Oojee mpoctoro Buaa. IlpoBepsiTh,
SIBJISICTCSI JIU KOHKPETHOE YMCIIO KOPHEM ypaBHEHHUSI.

I[lonOupars nmpumepbl map 4MCes, SBIAIOUIMXCA PEUICHUEM JIMHEHHOTO YpaBHEHUS C
nByMsi TiepeMeHHbIMU. CTpPOMTH B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
VpaBHEHUS C JABYMs IEPEMEHHBIMH; TOJb3YSICh TpaduKOM, NPHUBOAUTH NPUMeEPHI
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Ha3Banmue
pasaeia (TemMbl)
(koJIHYeCcTBO
4acoB)

OcHoBHoOe coepKaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH Oﬁy‘lalOHII/IXCﬂ

Pemenne 3amad ¢ MOMOIIBIO
YpaBHEHU.
Jluneitnoe  ypaBHEeHHE c

ABYMA TICPCMCHHBIMH H €TI0

rpaguk.  Cucrema  AByX
JIMHEWHBIX  YpPaBHEHUH  C
NBYyMsI [IEPEMEHHbBIMHU.

Pemenne cucreM ypaBHEHMM
CIOCOOOM  TOJCTAHOBKH U
CIIOCOOOM CIIOKEHUS

pelleHus ypaBHEHUS.

HaxoauTthb penieHue CUCTEMbI ABYX JIMHEHHBIX YPaBHEHUI ¢ ABYMS IEPEMEHHBIMHU.
CocTaBiiTh M pemIaTh ypaBHEHUE HWJIM CUCTEMY YpaBHEHHI IO YCIOBHUIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJIYYCHHBIN Pe3yIbTaT

Koopaunarer n
rpaguxu.
DOyHKIUH

(24 )

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

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

UreHue rpauKoB peabHBIX
3aBUCHUMOCTEMN.
[lonstne ¢ynkuuu. I'padux

GbyHKIUH. CaoiicTBa
byHKIHA. Jluneiinas
byHKIHMSA. IToctpoenue

rpaduKa JIMHEHHON QYyHKIIUH.

MN300paxkarh Ha KOOPIMHATHOW MpPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPEe3KH, MHTEpPBaJbl; 3alIUCHIBATh UX HA aNreOpanyecKkoM S3bIKE.
OTMeyaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IIO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaUKu HECIOXKHBIX 3aBUCUMOCTEH, 3aaHHbIX (OpMyJIaMU, B TOM YHUCJIE C MOMOIIbIO
11(POBBIX JTAOOPATOPHIA.

[IpuMeHsiTh, U3y4YaTh MNpeuMMyllecTBa, HHTEPHPETHPOBATH TIpadUuecKuil crnocod
MpeJICTaBICHUS U aHaIM3a pa3HOoO0Opa3HOM KM3HEHHON HH(pOpMaIUH.

OcBauBaTh NOHATHE PYHKIINH, OBJIAJEBaTh (YHKIIMOHATHHON TEPMUHOJIOTHEH.
Pacno3naBathb nmHeliHy0 QyHKIUIO Y = KX + b, onucbiBaTh €€ cBoiicTBa B 3aBUCUMOCTH
0T 3HaYCHUH KOdduIueHToB K u b.

Crpourtsb rpaduku JuHEeHHON ¢GyHKIMH, QyHKIUUY = |X|.

HcnoJb30BaTh HU(POBBIE pecypcesbl I TOCTPOCHUs rpaduKoB QYHKIMNA U U3YUEHUS UX
cBoicTB. IIpuBOIUTE NpUMEpPHI JIMHEWHBIX 3aBUCHUMOCTEM B pealbHBIX IpolLeccax M

SIBJICHUAX
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Ha3Banmue
pasaeia (TemMbl)
(koJIHYeCcTBO
4acoB)

OcHoBHoOe coepKaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH oﬁyqalonmxca

['paduk Gysakuuu y = |X|.

IToBTOpeHUEe ™
00o00meHue (6 1)

[ToBTOpEHUE OCHOBHBIX
MOHATUN U METOAOB Kypca 7
Kjacca, 00001IeHe 3HaHUI

BbiOupaTh, NPHMEHATb OLEHUBATH CIOCOOBI CPABHEHUS YMCEN, BBIYUCICHUH,
peoOpa30BaHuil BBIPAKEHUH, pEIIEHUs] YPAaBHEHUH.

OcylecTBIATHL CAMOKOHTPOJIb BBIIOJHIEMbIX JIEHCTBUN U CaMOINPOBEPKY pe3yjIbTaTa
BBIUMCIIEHUM, TPe00pa3oBaHNi, IOCTPOCHUH.

Pemars 3amaum 43 peanbHON KU3HM, NMPUMEHSITH MaTeMaTH4yecKue 3HAHMA IS
pelleHus 3a/1a4 U3 IpYruX MpeIMEeTOB.

Pemath TeKCTOBBIC 32Ja4H, CDABHUBATH, BHIOUPATH CNIOCO0OBI PEIICHU 33/1a4H
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8 kiacc (He meHee 102 u)

Ha3Banue
pa3naesa (Tembl)

OcHoBHoOe cofepKkaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH oﬁyqalonmxca

Kypca
(koHUecTBO
4acoB)
Yucaa KBazpaTHblii ~ KOpEHb u3 (@opMyJHMpOBATH oOMNpeJeleHHe KBaJpaTHOrO KOPHSA U3 4YHUCla, apu(pMETHYECKOIo
BbIYHCJICHHA. qHCIIa. [Tonstue 00 |KBaJIpaTHOTO KOPHS.
KBaaparHsbie MPPaLMOHAIIBHOM yucie. |[IppMeHATH oOlnepanyio W3BICYEHHUS KBAJApPaTHOIO KOPHS M3 4YHUCIA, MCHOJB3YH IIpY
Kkopuu (15 1) JlecsiTUUHBIE  IPUONMKEHHs [HEOOXOIUMOCTU KAJIbKYJIATOP.
UppalMOHAIbHBIX yucen. |(OmeHMBATh KBAJAPAaTHBIC KOPHU LIETIBIMU YUCIAMH U IECATUUHBIMU JIPOOSIMH.
JlelicTBUTENIbHBIE yuciaa. (CpaBHUBATh M YNOPAJA0YUBATh PAlIOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA, 3alIUCAHHbIE
CpaBHEeHUE JEHCTBUTENBHBIX |C IOMOIBIO KBAaJPAaTHBIX KOPHEH.
YKcel. Apudmernyecknii [Mceenosarh ypaBHeHHE X2 = @, HAXOAUTH TOYHbIE M TPHOMMKEHHbIE KOPHU MpH a >
KBaJPaTHBI KOPEHb. 0.MccnenoBarh CBOICTBA KBaJpaTHBIX KOPHEH, MPOBOIS UYUCIOBBIE KCIEPHUMEHTHI C
VpaBHeHME BHIA X° = Q. [MCTOJB30BAaHUEM KaTbKYIATOPA (KOMITBIOTEPA).
CpoiictBa  apudmernueckux [loka3piBaTh CBOICTBa apu(METHUSCKHX KBAJAPAaTHBIX KOPHEH; TPUMEHSTh WX JUIs
KBaJIpaTHBIX KOpHEH. [MpeoOpa3oBaHUs BBIPAKEHUI.
[IpeoOpazoBanue  YHCIOBHIX [BBIMOIHATH NPeoOpa3oBaHus BHIPAKCHUM, COIEpKAINX KBaIpaTHbIe KOPHH. BeIpaxaTs
BBIpa)KEHUI, COZIEpIKAIUX [[IE€PEMEHHBIE U3 TEOMETPHUECKUX U PU3HUECKUX (HOPMYIL.

KBaJpaTHbIE KOPHU

BoIunciasTh 3HAYeHUs] BBIPAKCHHUM, COJIEP)KANINX KBaJIpaTHbIE KOPHU, UCIONB3YS TPU
HEOOXOIMMOCTH KAIBKYIISITOP.

Hcnoab3oBaTh B XOJE peIIeHUs 3a7ad dJEMEHTapHbIE MPEICTaBJICHH, CBS3aHHBIE C
MpUOTHKEHHBIMU 3HAYCHUSIMU BEJTUYHH.

3HAKOMHTHCS ¢ HICTOPUEH Pa3BUTHS MATEMATHKU
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Yuciaa u
BBLIYHMCJICHUA.

CrerneHb ¢ LEeTbIMIIOKA3aTEIEM.
CranjapTHas 3a1uch 4yncia.

(I)OpMyJII/IPOBaTL onpeaeJgaeHue CTCIICHU C LICJIbIM ITOKAa3aTCIICM.
Hpe}ICTaBJIﬂTb 3anMch OOJIBIIMX U MaJIBIX YKMCEN B CTaHJAapTHOM BUAC.

Crenens ¢ neabiM | Pazmepst 00bekTOB [CpaBHMBATH YMCIIAa M BEIMYMHBI, 3a[TUCAHHBIE C NCTIOJb30BaHueM crenenu 10.
noKaszarejemM okpyxkatomero  mupa  (oT [Menoab30BaTh 3alMCh YMCENl B CTAHJAPTHOM BHJE Uil BBIPAKCHHS Pa3MEPOB OOBEKTOB,
(7 v) JIEMEHTAPHBIX ~ YaCTHIl O JIIMTEIbHOCTH IIPOLECCOB B OKPYKAIOLIEM MUPE.
KOCMHMYECKHX 00bEKTOB), (POPMYJIMPOBATh, 3alMCHIBATH B CHMBOJHYECKOH ¢opMe U HIIKCTPHPOBATH
JUINTEJIBHOCTh  MIPOLIECCOB B [IPMMePaMM CBOWCTBA CTEIEHHU C LIEJIBIM I10Ka3aTeNeM.
OKpY’KaroIleM MHpe. [IpuMeHsATH CBONiCTBA CTENICHU JUIs MPEOOpa30BaHMsl BBIPAKEHU, COJIEpKAIUX CTECHH
. C LIEJIBIM TT0KAa3aTelIeM.
CBolicTBa CTENEHU C IEIIbIM] .
BbInoHATH JedcTBUA C YHCIaMHU, 3alMCAaHHBIMH B CTaHAAPTHOM BuIE (YMHOXCHHE,
nokasaresieM
JIeJICHUE, BO3BEIICHHUE B CTCIICHb)
Adaredopandeckue [KBagpaTHbII TpéxuwieH. [Pacno3HaBaTh KBaJpaTHBIN TPEXWICH, YCTAHABIMBATH BO3MOYKHOCTh €T0 Pa3JIOkKEHUs HA
BbIpaKeHHS. Paznoxenne KBaJ[PaTHOTO MHOHTEJIH.
. TpEXUIICHa HA MHOKUTEITN PackjaabiBaTh HAa MHOXKHMTEJIM KBAJAPaTHBIA TPEXWIEH C HEOTPHUIATEIBHBIM
KBaaparublii
N ITICKPUMUHAHTOM
TpEéXuJieH
(59
Adaredopanyeckn |AnreGpanyeckas IpoOb. 3anucpIBaTh anredpandecKkue BhIPaXKEHUS.
€ BbIpPaKeHusl. JlonycTHMBbIe 3HayeHus [HaxoamTs o0acTh onpeaeneHus paluoHaIbHOTO BEIPAXKEHHUS.
AJirefpanyecka [IEPEMEHHBIX, BXOAANMX B [BBIMOJHATH 4YKCIOBBIE MOJCTAHOBKM M BBIUMCIATH 3HAUE€HUE IpoOH, B TOM YHUCIE C
51 1pOOb QIreOpandeckre BBIPAKEHHS. [[TOMOIIBIO KaJIbKYJISITOPA.
(15 v) OcHOBHOE CBOHMCTBO (DOPMYJIMPOBATH OCHOBHOE CBOWMCTBO alreOpanyeckoi IpoOW W TPHUMEHSTh €ro s
anre0pandecKoi Ipobu. |[mpeoOpa3zoBaHus IpoOeH.
Cokparenue npobeil. BpImoJHATH JeicTBUS C anreOpandeckumu JipoOsimu. IlpuMeHsaTs mnpeoOpa3oBaHus
CrnoxeHue, BBIUYUTAHUE, [BBIPAKECHUH IS peIIeHHs 3a/1a4.
YMHOKEHHE u neneHue [Bblpazkath nepeMeHHble U3 (HopMyn (PU3NYECKUX, T€OMETPHUECKUX, OMHUCHIBAIOIINX|
aIIreOpanyecKux npoOeii. [OBITOBBIC CUTYAIMH)
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[IpeoOpa3oBaHue BBIPAKEHUH,
coZep KalINX airedpandeckue
npobu

YpaBHeHHSs U
HepaBeHCTBA.
KBaagparubie
YPaBHEHUSA
(15 u)

KBanpaTHoe ypaBHEHUE.
Henonnoe KBaJIpaTHOE
ypaBHeHue. DopMyna KOpHEH

KBaJIpaTHOI'O YpaBHEHUS.
Teopema Buera. Pemienue
YPAaBHEHUM, CBOIAIIMXCS K
KBaJpaTHBIM. IIpocreiimue
pOoOHO- paroHaIbHbIe
YpaBHEHUSI. Pemenue

TEKCTOBBIX 3a/1a4 C IOMOIIBIO
KBaJPATHBIX PABHEHUI

Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.

3anuceiBaTh (POPMYIly KOpHEH KBaJIpaTHOTO ypaBHEHMS; pellaTh KBAJpaTHbIE YPaBHEHMs
— IIOJIHBIE U HETOJIHBIE.

IIpoBOaAMTE NIPOCTENIINE UCCIECOBAHUS KBAAPATHBIX YPAaBHEHUM.

Pematb ypaBHEHUS, CBOASIINECS K KBaJPATHBIM, C IIOMOILBIO TPEOOPa30BAHUN U 3aMEHOM
[IEPEMEHHOM.

Ha6mon1aTh U aHAJIM3UPOBATH CBSA3b MEXY KOPHAMHU U KOXPPHUIIMEHTAMU KBaJpaTHOTO
YPaBHEHUS.

®opmyaupoBaTh TeopeMy Buera, a Takxke 00OpaTHYIO TeOpeMy, IPUMEHSTh 3TH TEOPEMBI
JUIs peLeHus 3a1ad.

Pemiate TekcTOBBIE 3aaud aNreOpanyecKUM CIIOCOOOM: MEPEXOJUTh OT CIIOBECHOM
(OpMYIMPOBKH YCIOBUS 3aJaud K anreOpaudeckod MoOJENHU IyTEM COCTaBJICHMS
YpaBHEHUS; peIaTh COCTABIEHHOE YPABHEHNE; MHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMUTBCS C UICTOPHEN pa3BUTHUS AJIreOphl

YpaBHeHHUS U
HepaBeHCTBA.
Cucremsl
yYPaBHEHU
(13 9)

JInHeliHOe ypaBHEHHE C IBYMs
MEepPEMEHHBIMH, €ro rpaduk,
[IPUMEPBI PELICHUs] YPaBHEHUN
B LIEJIBIX YUCIaX.

Perenue CUCTEM

JBYX
NMIMHEWHBIX YPAaBHEHH C IBYMs

IIEPEMEHH
bIMU.

[Ipumeper  pemieHus

CHICTEM HEJINHENHBIX

PacnosHaBaTh JIMHEIHBIE YPABHEHUS C JBYMS IIEPEMEHHBIMU.

Crponth rpaduKy JUHEHHBIX YpPaBHEHHUH, B TOM YHCJE UCHOJb3Ys LU(POBBIE PECYPCHI.
PasjimuyaTh napasuiesibHbIE U IEPECEKAIOIIUECS NIPAMBIE 110 UX YPABHEHUSIM.

PemiaTe cucTeMbl ABYX JIMHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU IOJCTAHOBKOW H
CIIOKEHUEM.

PemaTe npocTeinime CUCTEMBI, B KOTOPBIX OJTHO U3 YPAaBHEHUH HE SIBISAETCS JTMHEHHBIM.
[IpuBoauTH rpadguuecKyro HHTEPIPETALUIO PEIIEHHUs YPAaBHEHUS C IBYMS [IE€PEMEHHBIMU
U1 CUCTEM YPAaBHEHUH C ABYMsI [ICPEMECHHBIMH.

PermaTh TEKCTOBBIC 33124 alreOpandeckuM Croco0oM
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YPaBHEHUU c JIBYMsI
[IEPEMEHHBIMHU.

['paduueckas WHTEpHpETALUS

ypaBHEHUS c JIBYMsI
[EPEeMEHHBIMU M CHUCTEM
YpaBHEHUI c JIBYMsI
MEePEeMEHHBIMH.

PemieHre TEKCTOBBIX 3aJad C
[TIOMOILBIO CUCTEM YPAaBHEHUI

YpaBHeHHS U

UuciioBble HEPABEHCTBA M HX

@®opMyJIMPpOBaTh  CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB, WJUIIOCTPUPOBATh UX  HA

HepaBeHCTBA. CBOMCTBA. KOOpJIMHATHOU IPSIMOM, I0Ka3bIBaTh aJIreOpanvecKH.
HepaBencrTBa HepaBeHnctBo c onHoi (I[IpMMeHSITH CBOIICTBA HEPABEHCTB B XOJI€ PELICHUS 3a]1a4.
(12 v) [ePEMEHHOM. Jluneiinpie |PemiaThb nTuHENHHbIE HEPABEHCTBA C OJJHOM  [EPEMEHHOM, n300pakaTh pelieHue
HEpaBEHCTBA c OJIHOM [HEpaBEHCTBA HA YMCIOBOM MPSIMOM.
MEepeMEeHHON U uxX pemieHue. |PemaTb cUCTEMBbI TMHEHHBIX HEPABEHCTB, N300pakaTh pEIICHHE CUCTEMbl HEPABEHCTB HA|
Cucremsl JIMHENHBIX [UUCIOBOU MPSAMON
HEpPABEHCTB c OJTHOM
[IEPEMEHHON M WX pEIICHUE.
MN300pakeHue pelieHus
IMTMHEHHOIO HEPaBEHCTBA M MUX
CHUCTEM Ha YHUCIIOBOU MPSIMOM
DyHKIHU. [lonsitue ¢yuknuu. Oo6nactbUcno/ib30BaTh (YHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIHUKY.
OCHOBHBIE OmnpeNeleHuss M  MHOXXECTBOBBIUMC/ATH 3HaYeHWsi (yHKIWH, 3amaHHBIX QopMyrnamMu (MpU HEOOXOIUMOCTH
MMOHSITHSI 3HAYCHUH (byHKHHH CriocoOblycronp3oBaTh KaJbKYJIATOP); COCTABIATH TAOIMIBI 3HAYEHUIH (YHKIINH.
(54) 3ANAHIL (YHKIIWE. CTpPOMTEH 0 TOYKAM rpaduKu QyHKIMIA.

I'papux Pynxuu. CpoiicTBa
GyHKIIUM, UX OTOOpa)keHHe Ha

rpaduke.

OnuceiBaTh cBOcTBa QYHKIIMN Ha OCHOBE €€ rpa)uuecKoro npeacTaBieHusl.
Mcnob30BaTh (YHKIMOHAIBHYIO TEPMHUHOJOTHIO W CUMBOJIHMKY.
HccnenoBath npumepbl TpadUKOB, OTPaXKAIOIIMX pealbHbIE MPOLECChl U SIBICHHUS.

IIpuBOIMTHL NPUMeEPBI IIPOLIECCOB U SIBJICHUN C 3aJJaHHBIMHU CBOMCTBaMU.
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DYyHKUUH.
Yucaosbie
GyHkuMu
(99)

UreHne U moCTpoeHHe
rpadukoB QpyHkimii. [Tpumepst
rpaduKoB QYHKITUH,
OTpaXKAIOIINUX peasbHbIC
MPOLIECCHI.

@®yHKIMHN, ONHCHIBAIOIINE
NpsSIMYIO 1 00paTHYIO
MPOTIOPIIOHAIbHEIC
3aBHCUMOCTH, UX I'papUKH.
['unepOomna.

Ipapux ¢ynxkmuu y = X2
Oynxmun Y = X%,y = x5,y =X,
y = |X|; rpaduueckoe pemicHue
ypaBHEHUI " CHCTEM
YpaBHEHUU

Hcnoab30BaTh KOMIBIOTEPHbIE MPOrPpaMMBbl JUIsl TOCTPOEHUS TPapUKOB (PYHKIUI
W3YyYEHUS UX CBOMCTB.

Haxomuth ¢ momompbio rpadpuka ¢GyHKIMM 3HAYEHHWE OJHOM M3 paccMaTpUBacw
BEJIMYMH 11O 3HAYCHUIO JPYTOM.

B HecnoxHBIX ciiydasx BbIpaxaTh (POPMYJIOH 3aBUCHMOCTb MEXly BETUYHHAMU.
OnuceiBaTh XapakTep U3MEHEHHs OJHON BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUAIPYT]
Pacno3snaBath Bujpbl u3ydaeMblx ¢yHkuui. [loka3piBaTh cXeMaTHYeCKHU MOJOXKECHUE
KOOPIMHATHOH MI0ocKocTH rpadukos Gynkimii Buga: y =x2,y =x3,y = X, y =|x|.
HUcnoab3oBath (PyHKIHOHAJBHO-TPAPHUYECKHE MPEACTABJCHHMSA Ul PELICHUS
HCCIICIOBAHUST YPABHEHUH U CUCTEM YPaBHEHUM.

IIpuMensiTh HM(PPOBBIE pecypcesbl A IOCTPOEHUS rpadUKOB GyHKLUH.

1bIX

OH.
Ha

IloBTOpEHUE M
00o001eHHe
(6 )

[ToBTOpEHNE OCHOBHBIXTIOHATHI
W METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIeHIE 3HAHUI

Bb10upaTh, IpMMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS YHCEN, BHIYUCICHUH,
peo0pa30BaHN BBIPAKEHUH, peIlIeHNs] YpaBHEHUH.

OcylecTBAATh CAMOKOHTPOJIb BBIINOJIHAEMBIX IEUCTBUI U CAaMOIIPOBEPKY pe3yibTaTa
BBIYHCIICHUH, TpeoOpa3oBaHUi, TOCTPOECHUH.

Pemate 3a7a4u U3 peajbHOM KM3HHU, NPHUMEHATH MAaTEMaTUYECKUE 3HAHUS I
pelieHus 3a1a4 U3 Ipyrux npeaIMeToB.

Pemarb TeKkCTOBBIE 3a/1a4HU, CPABHUBATH, BBIOMPATh CIIOCOOBI PEUICHUS 3a0a4l
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9 kiacc (He meHee 102 )

HazBanue
pa3aesia (TeMbl)
Kypca OcHOBHOE co/lep:KaHue OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs
(kosIHUEeCTBO
4acoB)
ucuaa u PariroHaapHbBIE YHCIIA, Pa3BuBaTH NpeacTaBJIeHUsI O YKCIaX: OT MHOYKECTBA HATYPAIBHBIX YUCEI 0 MHOXKECTBA
BbIYMCJICHHS. HPpaMOHAIIBHBIC YHCTIA, NEeWCTBUTEIbHBIX YHCEIL.
JleiicTBUTE/ID KOHEYHBIC 1 OECKOHEYHBIC O3HAKOMHTBCSI C BO3MOXKHOCTBIO IIPEICTABICHUS JCHCTBUTENLHOIO YHMCIA Kak
NeCATUYHBIE JTPOOH. . .
HbIE YNCJIa 9 OCCKOHEYHOMU JICCATUIHOMN APOOH, MPUMEHSITh JICCATUYHBIC TPUOIMKCHUS PAIHOHATIBHBIX
9 MHOKECTBO JIeHiCTBUTEILHBIX
(ChY) qucer; nelicTBUTebHbleurca |1 IPPAIMOHATBHBIX HUCCT.

Kak 0eCKOHEYHbIEECATUYHBIC
npo6u. BzauMHOOIHO3HAUHOE
COOTBETCTBUEMEXKTY
MHOKE€CTBOMIECTBUTEIBHBIX
YHCENl U MHOKECTBOM TOYEK
KOOPJIMHATHOU IIPSIMOA.
CpaBHEHHE TCUCTBUTEIBHBIX
qricen, apupMeTHIeCKre
EeNCTBUS C NEeHCTBUTEILHBIMU
yrciaamu. [IpubmmkénHoe
3HAYEHUE BEJIMYMHBI, TOUHOCTh
NpUOIMKEHUS.

Oxpyraenue uncen. [Ipukunaka
1 OLICHKA PE3YJIbTAaTOB
BBIYMCIICHUI

MN300paxkarh 1eliCTBUTEIbHbBIE YNCIIA TOUKAMU KOOPAUHATHOM MPSAMOIA.

3anuchpIiBaTh, CPABHMBATh M YNOPAA0YHUBATH JICHCTBUTEIbHBIC YNCIIA.

BbINoJHATH, cOYeTas yCTHbIE U TMCbMEHHBIE IPUEMBI,

apudmeTnyeckne JeHCTBUSA C PALlMOHAIBHBIMYU YHACIAMH; HAXOAUTh 3HAUYEHHUS CTEIECHEN
C 1IeJIIMU TT0Ka3aTeIsIMU U KOpPHEH; BBIYUCASATh 3HAUEHUS YMCIIOBBIX BbIPAKEHUH.
ITosryunTh npeacTaBjieHne O 3HAYUMOCTHU JEHCTBUTEIBHBIX YACEN B IPAKTUYECKOU
NEeSITEIbHOCTH YEJIOBEKa.

AHAJM3UPOBATH U 1€J1aTh BBIBO/IbI O TOYHOCTH NMPUOINKEHUS IEHCTBUTENILHOTO YnCIa
pu perieHnu 3a1a4. OKpyriasTh AeHCTBUTENbHBIE YHCIIA, BHINOJIHATH MPUKUAKY
pe3yJIbTaTa BEIYUCICHH, OEHKY 3HAUYEHUI YMCIIOBBIX BBIPAKECHUI.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MAaTEMATUKH
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Ha3Banue
pa3aesia (TeMbl)
Kypca
(kosIHUEeCTBO
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

YpaBHeHus C
OXHOM

JIuneliHoe ypaBHEHHE.
Pelienue ypaBHEHUI,

OcBauBaTh, 3aIOMUHATH U IPUMEHSATH rpaduueckne MeToAbl MPH PEIICHUU
ypaBHEHUI, HEPABEHCTB U UX CHUCTEM.

YPaBHEHUU C IBYMsI
[IEPEMEHHBIMU U €€ pELICHHUE.
Pelenne cucreM 1Byx
ypaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOU
ctenenu. ['paduyeckas
uHTeprperanus. CucreMsl
YpaBHEHUH C IBYMsI
repeMeHHbIMU. Perienue
TEKCTOBBIX 3a]1a4

IreOpanyecKiM CrIoCOOOM.

1nepeMeHHOH CBOJSLIMXCS K JINHEVHBIM. Pacno3naBathb 1€l U IpOOHBIE YPAaBHEHUS.
(14 g) KBazpaTHOE ypaBHEHHUE. Pemath JiMHeHHbICe M KBAaJPAaTHbICe YPABHEHMS, YPAaBHEHMS, CBOJAIIMECS K HUM,
Pewienne ypaBHeHui, npocTeiiye ApoOHO-palOHAIbHBIE YPABHEHUS.
CBOJAIIMXCS K KBajipaTHbIM.  ([Ipemiarath BO3MOKHBIE CIIOCOOBI pEIIEHUs] TEKCTOBBIX 3aJad, 00CyKIaThb MX M
bukBagpaTHbIE ypaBHEHUS. pelmaTh TEKCTOBBIE 33/Ja4l Pa3HbIMU CIIOCOOaMH.
[Ipumeps! pelieHussypaBHEHNN [3HAKOMHUTBHCS ¢ HCTOPHEH pa3BUTHS MAaTEMAaTHKU.
TPEThEN U YETBEPTON
CTEIEHENPa3I0KEHUEM Ha
MHOXUTENN. Pemenne
TPOOHO- palMOHATBEHBIX
YpaBHEHUH.
Perrenyie TEKCTOBBIX 3a1a4
JIreOpanyeckuM METOAO0M.
Cucrembl JIuneliHoe ypaBHeHHE ¢ AByMs (OcCBauBaTh U NMPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JIBYX JIMHEMHBIX YPABHEHUN C
YPaBHEHHI NEPEMEHHBIMU U €T0 TpapuK. |[ABYMs IEPEMEHHBIMU M CUCTEMBI IBYX YpaBHEHUH, B KOTOPBIX OJTHO YpaBHEHHE He
(14 v) Cucrema IByX JIMHEMHBIX SBJISIETCS] INHEWHBIM.

Hcnoab30BaTh QyHKIIMOHATBEHO-TpAapUUECKUE MPEICTABICHUS IS peleHusT 1
HCCJIeJOBAHMS YPAaBHEHUN U CHCTEM. AHAJIM3HMPOBATh TEKCTHI 3a/1a4, pelaTh UX
are0pandeckM CriocoOOM: MepexXoAnTh OT CIIOBECHOH (pOPMYTUPOBKU yCIOBHUS 3a7aul
K anreOpanyeckoil MoJenu MyTéM COCTABIIEHUS CUCTEMbl YPAaBHEHUH; peliaTh
COCTaBJIEHHYIO CUCTEMY YPABHEHMI; HHTEPNPETHPOBATDH PE3yJIbTaT. 3HAKOMHUTbLCH €
ucTopHeil pa3BUTUS MAaTEMAaTUKH.
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Ha3Banue
pa3aesia (TeMbl)

OcHOBHOE co/lep:KaHue

Kypca OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

(kosIHUEeCTBO

4acoB)

HepaBencrBa HucnoBble HepaBeHCTBA U UX |UHTATh, 3alIUCHIBATH, IOHUMAThH, HHTEPNPETUPOBATH HEPABEHCTBA; UCIOJIb30BaTh

(16 ) CBOICTBA. CHMBOJIMKY U TEPMHUHOJIOTHIO.

Jlunelinbie HEpaBEHCTBA C BouinoHATH 1peoOpa3oBaHusi HEPABEHCTB, HCIMOJIb30BATH VISl TPeoOpa3oBaHus

OJIHOM MEPEMEHHOMN U UX CBOMCTBA YMCJIOBBIX HEPABEHCTB.

pelieHue. Pacno3naBaTthb JIMHEIHBIC U KBAJAPAaTHBIC HEPABEHCTBA.

CucTemMbl TUHEHHBIX PemaTp JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB C OJIHOU HEPABEHCTB, BKJIIOYAIONIUX KBaIPATHOE HEPABEHCTBO, UPEIIAThH UX; 00CYKIAATh
[EPEMEHHOMN U UX PEIICHUE.  [[TOJYyYEHHBIE PELICHUSI.

KBanparueie HepaBeHcTBa U [M300paxkaTh pelieHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YMCIOBOW MPSIMOH,
ux peuienue. ['padudeckas 3allUChIBATDH PEUICHUE C IOMOIIbIO CUMBOJIOB.

WHTEpIpeTalusiHepaBeHCTB 1 [PemiaTh KBagpaTHbIC HEPABEHCTBA, UCTIONB3Ys rpadUuecKue MpeCTaBICHUsI.
CHCTEMHEPABEHCTB C IByMsI OcBanBaTh M NPUMEHATH HEPABEHCTBA MPU PEUICHUU PA3IMYHBIX 33/1a4, B TOM YHCIIE
MepeMEHHBIMH. MMPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKIMU KBanpatnunass Qynkuus, e€ [Pacmo3naBaThb BUABI U3ydyaeMbIX (QYHKIUH; HILTIOCTPUPOBATH CXeMATHYECKH,

(16 v) rpaduk u coiictBa.Ilapaboia, |00BACHATH PacHoNOKEHNE HA KOOPIMHATHON TNIOCKOCTH TpaduKoB (YHKIMH BHJA:
KOOPJIMHAThI BepumHbl |y = kx, Y = kx + b, y = ax?, y = ax?, y=vx, ¥ =|X| B 3aBucHMOCTH OT 3HaUeHmMii
napabosbl, OCh CHUMMETPUM (K03 (HIMEHTOB; OMUCHIBATH X CBONCTBA.
11apa0oJIbL. Crenennbie [PacnozHaBaTh KBaIpaTUuHyo GyHKIHIO 110 GpopMysie. [IpuBoIUTH NpUMepHI
GyHKOME ¢ HaTypanbHBIMH KBaJPaTUYHBIX 3aBUCUMOCTEN U3 peasIbHON KU3HU, GU3UKU, TECOMETPHUH.
mokaszarelssMiu 2 " 3, HX
rpaduxu )51 CBOMCTBA.

['paduxu GyHKIMIHA:
y=kx,y=kx+b, y=ax? y=
ax’, y=vx, Y =X|

UnciioBble [lonsiTne yrcinoBoi | Pacmo3HaBaTh apuMETHUECKYIO M TEOMETPUUYECKYIO IPOTPECCUH ITPU Pa3HbIX COCO0aXx

MocJIe0BaTe/Ib-  [[10CJIE0BATEIbHOCTH. 3a/1aHusl.

HOCTH 3aaHue Nocae10BaTeIbHOCTH | BBIMOJIHATH BBIUKCICHHS C UCHOJIb30BaHUEM (OpMyN N-TO ujeHa apu(MeTnyeckou U
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Ha3Banue
pa3aesia (TeMbl)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

Kypca
(kosIHUEeCTBO
4acoB)
(154) pPEeKyppeHTHOI (opMynIol M | TEOMETPHUYECKOW MPOTPECcCUil, CyMMBI IIEPBBIX N YICHOB.
bopmynoi n-ro wieHa. | HM300pakaTh WICHBI 10CJIEJ0BATEILHOCTA TOYKAMU HA KOOPINHATHON IVIOCKOCTH.
Apudpmernueckas u | Pemarpb 3aga4u, CBA3aHHbBIE C YUCIOBBIMU MIOCIE0BATEIBHOCTAMHU, B TOM YHCJIE 3a/1a4y]
reOMEeTpUYECcKasi MPOTPECCUH. | U3 PEalbHOM XKU3HM (C UCIOIB30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUH).
DopMybl n-ro YjIeHa
apudMeTHIecKOn u
reOMETPUYECKON TIPOIPECCHH,
CYMMBI IIEPBBIX N YJICHOB.
N3o00paxenue YJICHOB
apudMeTHIecKon u
FEOMETPUYECKON TPOrPECCHU
TOYKAMM Ha KOOpJAWUHATHOMN
IJIOCKOCTH.  JIMHEWHBIH W
DKCIIOHEHIIMAJIBHBIN pOcCT.
C1105KHBIE TPOLIEHTHI
IToBTOpEHMeE, Uucia u  BbplunciaeHus [OnepupoBaTh NMOHATHSIMHU: MHOXKECTBO, IIOJMHOKECTBO, ONIEPALIMU HAJl MHOXKECTBAMH;
00001meHue, (3amuch, CpaBHEHME, ACUCTBHS [MCHOJB30BATH TIpaduueckoe MpeACcTaBICHHE MHOXECTB JUIsl ONHCAHMSI peasIbHbIX
CHCTEeMATH3al|  |C ACHCTBUTEIbHBIMU YUCIAMH, [IPOLIECCOB U SIBJICHH, IPU PEIIEHUH 3a]1a4 U3 APYTHX y4eOHBIX PEIMETOB.
sl SHAHUH YHCIIOBasi MpsiMasi; IPOLEHTHI, |[AKTYaJIu3MPOBaTh TEPMUHOJIOTHIO U OCHOBHbIE J1eliCTBHSl, CBA3aHHbIE C YUCJIAMM:
(18 v) OTHOLIECHMSI, IIPONIOPLMY; |[HATYPAJIBbHOE YHCIO, MPOCTOE M COCTABHOE YHCIA, AEIUMOCTh HAaTypaJlbHBIX YHCEI,
OKpyTJIeHHe, NpUOIMKEHUe, [MPU3HAKH AETMMOCTH, IIeJI0€ YUCII0, MOIYJIb YNCiIa, OOBIKHOBEHHAS U JECSITHYHAsSIpOoOH,
OLIEHKA; pEIIeHNWE TEKCTOBBIX [CTaHIAAPTHBIN BHJI UMCIIA, apUPMETUIECKUNA KBaJPAaTHBIN KOPEHb.
3agad apudmernyeckuM (BbINOJIHATH AelicTBHS, CPABHUBATH U YNOPAA0YUBATH YUCIIA, IPEJCTABISTh YUCIIA HA
crocoOom). KOOpAMHATHOM MpPSIMOH, OKPYIJIATh 4YKCIIA; BBIMOJHATH NPHKHAKY H  OLICHKY
AnredOpanyeckue pe3yJibTaTa BEIYUCICHUMN.
BbIPaKeHUSI Pemiate TekcToBbIe 3a1a4yu apupMeTHUecKUM crocoboMm. PemaTs nmpakTudeckue
(mpeobpazoBaHue 3a/a4M, COACpKAILINE IPOLEHTHI, JOJIH, YaCTH, BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTb -

IreOpanyecKnx BhIPaKEHUH,

TOITYCTHMbIE 3HAYCHHUS).

BpeMs - pacCTOSHME, ILI€HAa - KOJHYECTBO - CTOMMOCTb, O0BEM pabOTHl BpeMms -

[IPOU3BOJIUTENBHOCTD TPYJA.
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Ha3Banue
pa3aesia (TeMbl)
Kypca
(kosIHUEeCTBO
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

DyHKIUH (moctpoenue,
CBOWCTBa U3YYEHHBIX
GyHKIUH; rpaduyeckoe

pellICHHE YpaBHEHUH U UX
CHUCTEM).

Pa30upaTh peanbHbIe JKU3HEHHBIC CUTyallud, (POPMYJIHPOBATH UX Ha S3bIKE
MaTeMaTUK{,  HAXOAMTb  pEIIeHWe, NpPUMEHss  MaTeMaTU4YeCKMid  ammapar,
HHTEPNPETHPOBATH PE3yJIbTAT.

OnepupoBaTh NOHATHSIMU. CTENEHb C LEJBIM IIOKa3areneM, apudmeTrndeckuit
KBaJ[paTHBI KOpPEHb, MHOTOWIEH, anredpandyeckas IpoOb, TOXKIECTBO.

BbInoIHATL  OCHOBHBIE  JeWCTBMSI.  BBHIOJHATH  pacu€rbl 1o  (opMmynam,
peoOpa3oBHIBATh IIeIbIe, IPOOHO-PAIMOHATILHBIE BEIPAKEHUS U BBIPAKECHUS C KOPHIMH,
peann30BbIBATh PA3JI0KEHHE MHOTOUIEHA HA MHOYKUTEIH, B TOM YHCJIE C HCIIOJIb30BaHUEM
(GopMyT pa3HOCTH KBaJpaTOB M KBajJpaTa CyMMBI M Pa3HOCTH; HAXOJIUTh JOITYCTUMBIE
3HAa4YeHUsl IEPEMEHHBIX JJIs1 IPOOHO-pallMOHANIBHBIX BBIPAXKEHUH, KOPHEH.
MoneJupoBaTh ¢ TOMOIIHIO POPMYIT peaTbHBIE TPOIIECCHI U SIBICHUS

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK GYHKLINU, HYId QYHKLIUHU, TPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TIPOMEXKYTKH BO3pAaCTaHMsl, YObIBaHHs, HaUOOIbIIee W HAUMEHbIIIee
3HauYEHUS QYHKIIUH.

AHAJIN3MPOBATh, CPABHUBATH, 00CYKIaTh CBOICTBA (YHKIUH, CTPOMTD UX I'padUKy.
OnepupoBatb MOHATUSIMHU: npsiMast IPOTIOPIIMOHAIBHOCTD, oOpaTHast
MPONOPLHUOHATIBHOCTD, JIMHEHHas (yHKIMS, KBaapaTuyHas (yHKUWsA, mapabdona,
rurnepooa.

Mcnob30BaTh rpa@UKu U ONpEAeTIeHUs CBOMCTB, MPOIECCOB M 3aBUCUMOCTEH, IS
pemeHnst 3a1a4 U3 IPYruX y4eOHBIX MPEAMETOB U PEalTbHOH KH3HU; MOAEITHPOBATH C
MOMOIIBIO TPAa(HKOB peabHbIE MPOLECCH U SBICHHUS.

Bripa:kath (popMy1aMM 3aBUCUMOCTH MEK]1y BEIMYNHAMH.
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10 kaacc (e menee 102 )

Ha3Banmue

paszena (TeMbl) OcHoBHoOe coep:kaHue  (OCHOBHBIE BHbI JeSITEJIbHOCTH 00y4aIOIIUXCS

Kypca

(kosHUecTBO

4aC0B)

Uucia u JleiicTBHE C pallMOHANIBHBIMU  |YTJIYOJISITh TPEACTABICHUE O YHCIE W YHCIOBBIX CHCTEMaX OT HATYPaJIbHBIX JO
BBIYMCJICHHA. YHCIIaMU, UPPALIMOHATBHBIMU  |IEHCTBUTEIBHBIX YUCEIT; O POJIU BBIYUCICHUN B YETIOBEUECKON MIPAKTHKE.

JlelicTBUTED YHClIaMU, KOHEYHBIMU U 3anuchbIBaTh U BHITIOIHATH IEHCTBUS C YUCIAMU B CTAHIAPTHOM BUJIE.

HbI€ YHCcJIa OCCKOHECYHBIMU JCCSITHUYHBIME [BbIpamaTh 4Ynclia B SKBUBAJICHTHBIX (QopMax, BbIOMpas HanOojee MOIXOANIYI0 B
99) IpoOsiMU B Tpoliecce 3aBHUCHUMOCTH OT KOHKPETHOM CHUTYAaIlHH.

BBIYMCIICHUS 3HAYEHUN
anreOpandeckux BbIPAXKEHUN
U PELICHUH TEKCTOBBIX 3a/a4.
3anuch 4uciia B CTaHIapTHOM
BHJIE, JCHCTBUSA C YUCIIAMH,
3alMCaHHBIMM B CTAaHAAPTHOM
Buze. [Ipumenenne
CPaBHEHUS JACHCTBUTEIBHBIX
YHUCe JUISONPEIEICHUN
PaCIIOJIOKEHUATOYEK Ha
YHUCJIOBOW MPSIMOM IIPU
r€OMETPUYECKON
WHTEpIPETALMHU PEIICHUS
HEPAaBEHCTB U CUCTEM
HepaBeHCTB. [Ipubmmkénnoe
BBIYMCIICHUE3HAYEHU N
HMPPALMOHATIBHBIX YU CEIT,
TOYHOCTHIPUOIMKEHUS.
Pemrenue TeKCTOBBIX 3a7a4 C
IIPUMEHEHUEM OKPYTJICHUS
qucell, NPUKHUIKA U OLICHKA
pe3yIbTaTOB BBIYUCIICHUM.

IIpencraBasATh JeiCTBUTENbHBIE 4YHMCIA KaK OECKOHEYHbIE JIECATUYHBIE JApoOH,
NPUMEHSTh J1€CATHYHbIE IPUOIMIKEHHS PAllMOHATIBHBIX U HPPALIMOHAIBHBIX YHCEI.
MN300paxaTh 1eliCTBUTENbHbBIE YNCIIA TOUKAMU KOOPAUHATHOM MPSAMOA.

Mcnosib30BaTh NMOHATUSA W YMEHUSA, CBA3AHHBIE C INPONOPLIMOHAIBHOCTBIO BEIIMYUH,
MIPOLICHTAMH B XOJI€ PELICHHs] MaTEMaTU4YECKUX 3aJad M 3a7a4 U3 CMEXHBIX IIPEAMETOB,
BBIITOJIHATH HECJIOXKHBIEC IPAKTUYECKUE PACYETHI.

BbInoJHATHL, coueTass YCTHbIE M NMUCbMEHHBbIE NMPUEMBI, apupMeTHUYeCKHe AEHCTBUS C
palMOHAIbHBIMY YMCIIAMU; HAXOAUTh 3HAYCHMs CTECIICHEH ¢ LEIbIMU IIOKa3aTelAIMU U
KOpHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BBIPAKECHU.

AHAJTU3MPOBATH U eJ1aTh BbIBOAbI O TOYHOCTH MPUOIIMKEHUS IEMCTBUTEIBHOIO YK CTa
[IpY PELICHUH 3a/1a4.

Hcnoab30BaTh NpUEMBI, PAllMOHATIM3UPYIONIUE BBIUMCIECHUS, NPUOOPECTH IMPHUBHIUKY,
KOHTPOJIMPOBATH BHIYMCIEHUS, BBIOMpPAst MOAXOISAIINM U CUTYalluU CIOCcO0.
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Ha3Banmue
pasnaesa (Tembl)
Kypca
(kosHUecTBO
4aC0B)

OcHoOBHOE colep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH O00YYAKOIINXCS

YpaBHeHHS € [IpuMmeHeHne JIUHENHBIX [PemaTs JIMHEVHbIE U KBaJAPATHBIE YPABHEHUS, YPABHEHHUs, CBOIAILUECS K HUM,
OIHOI YPaBHEHMH, CBOISIIUXCA K [IpOCTeHIINe ApOOHO-PAllMOHAIbHbIE YPaBHEHHUS.
nepeMeHHOH JIMHENHBIM, kBaapaTHHIX ([IpeacTaBasTh CBSI3b MEXKITY aHATUTHUECKON 3aMTUCHhI0 YPaBHEHHS U €T0 TpadUIecKoi
(18 u) YPaBHEHUM IIPU  PELICHUH UHTEPIPETALUECH.

3a/1a4 Ha COBMECTHYIO padorty, [BiaaeTrh pa3nuuHbIMU clioco0aMu pelieHHs TEKCTOBBIX 3ajad, IPUMEHSS 11 UX PELICHUS

NBIKCHUIO II0 JIOpOr€ M IO [ypaBHEHMS, HEPABEHCTBA, CUCTEMbI YPAaBHEHUM.

peke, 3agady Ha CIOKHbIC SHAKOMMTBCS C HCTOPHEN pa3BUTUS MATEMATHUKH.

[IPOLICHTBHI.

Pemenne YPaBHEHMI,

CBOIAILMXCS K KBaJpPaTHBIM.

bukBapaTHbIE ypABHEHUS.

YpaBHEHUS TpeTben U

4eTBEPTOU CTEICHEM,

pa3JIoKEHUE HA MHOKHTEIIN.

Pemenue JIpOOHO-

palMOHAIBHBIX YPABHEHH.
Cucrembl Cucrema JByX JMHEWHbIX Biaagers mnpuéMaMu pelieHUss CUCTEMBbl JBYX JIMHEHHBIX YypaBHEHUH C JABYMS
YPaBHEHM I ypaBHEHUU c JIBYMs [IEPEMEHHBIMA U CHUCTEMBI JBYX YPAaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHE HE SBIISCTCS
(18 u) MEPEMEHHBIMH U €€ pelIeHHE. [THHEHHBIM.

VccnenoBanue pa3IMYHbIX
buznyecKkux SBJICHUN c
IPUMEHEHUEM JMHEUHBIX
ypaBHEHUU c JIByMSI

MEPEeMEHHBIMH U UX TPa(UKOB.
Pemenue CUCTEM JBYX
YpaBHEHUM, OJHO M3 KOTOPBIX
JIMHEIHOE, a IPyroe — BTOPOM
CTETICHU. Hcnonb3oBanne

rpau4YecKoil HHTEpPIpETaIun

Hcnoab3oBath  (QyHKIIMOHATBEHO-TpadHUecKue
HCCJIeJ0BAHUS YPABHEHUM U CUCTEM.
IIpuMeHATH ypaBHEHHE KaK BaXKHEMIIYI0O MAaTEMaTHYECKyI0 MOJIENb AJd OMUCaHUs U
W3Y4YEHHUS  Pa3HOOOPa3HBIX pealbHBIX CHUTYyallMi, pemaTh TEKCTOBbIE  3aJauu
anreOpandeckuM METOAO0M.

IlepexoauTh OT cioBecHON (HOPMYIUPOBKH YCIOBHS 33/a4d K anredpandeckod Mojaenu
MyTEM COCTaBIICHUS CUCTEMbl YPABHEHUI; pelIaTh COCTABIICHHYIO CUCTEMY YPaBHEHUI.
3HAKOMUTBLCH C UCTOPHUEN Pa3BUTHUSI MATEMATHKH.

MIPpEACTABICHUA i1 PEIICHHA H
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Ha3Banue
pasnaesa (Tembl)

OcHoOBHOE colep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH O00YYAKOIINXCS

Kypca
(kosHUecTBO
4aC0B)
CUCTEMBl YpPaBHEHHI ¢ ABYMs
[IEPEMEHHBIMU JUIst
onpezeneHus KOJIMYECTBA
peleHni CUCTEMBI u
[IPEIBAPUTEIILHOTO  PELICHUS
TEKCTOBBIX 3a/]a4.
PemieHne TEKCTOBBIX — 3a1ad
anreOpandeckuM CrocoOoM.
Hepasencrsa, Cucremsl nuHeWHbIX [IpuMeHATh anmapar HEpaBEHCTB IS pPEIICHMs 3aad U3 Pa3IMYHbIX pa3JieloB Kypca
CUCTEMBI HEPABEHCTB c OJITHOMMaTeMaTHKH.
HEPaBEHCTB nepeMeHHoll u ux peueHue.Mcnoab30BaTh CBOMCTBA (YHKIUHN 15 pELIEHUs] KBaIPaTHBIX U JIMHEWHBIX HEPABEHCTB.
(22 u) KBajpaTHble HepaBeHCTBA M X BbINOJIHATH NpeoOpa3oBaHNs HEPABEHCTB, HCNOJIb30BATh /IS TpeoOpa3oBaHus
peLIeHuE. CBOMCTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JTMHENHbIE HEPABEHCTBA, CUCTEMBI JINHEWHBIX
Pemenue JIMHENHBIX U [HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINX KBaJpaTHOE HEPABEHCTBO, M peLIaTh
KBaJpaTHBIX  HEPABEHCTB  C [UX; 00CY’KAATH MOJyYCHHbIE PELICHMUS.
MCIIOJIb30BaHuEM CBOMCTB U ([IpeacTaBIsITh CBSI3b MEX/y aHAIMTUYECKOM 3alIMChIO HEPABEHCTBA, CUCTEM HEPABEHCTB
rpadukoB JIMHEWHON U |1 uX rpaduueckoil HHTepIpeTanuei.
KBaJpaTUYHOU ¢bynkuuii. [M300paxkaTh pelieHrne HEPaBeHCTBA U UX CHUCTEM Ha YHMCIIOBOH MPsIMOMH, 3alMChIBATH
['padmyeckass HMHTEpIIpeTalUs [PEIICHNE C TOMOIIBI0 CHMBOJIOB.
HEPABEHCTB u cucreM [PemiaTh KBajipaTHbIe HEPABEHCTBA, UCIIOJB3Ys I'paduUecKue MpeICTaBICHUS.
HEPABEHCTB c nBywms IIpuMeHATh HEpaBEHCTBA NMPU PELICHUH PA3IUYHBIX 33/a4, B TOM YHCIE MPAKTUKO-
IEPEMEHHBIMH. OpUEHTUPOBAHHBIX.
DyHKIUN VccnenoBanue nuHeHOH, [CTPOUTh cxeMaTHuecKoe n300pakeHue rpa@uKoB pa3inuHbIX (YHKIIHM, pacno3HaBaTh
(20 v) KBaJPaTHYHOM,  KyOW4ecKoil [BUabl M3ydaeMbIX (GYHKUMN 10 ¢dopmynaM, rpadukaM; 00bACHATb PaclOIOKEHHE Ha
byHKINH, 00paTHOM [KOOPIMHATHOH MIIOCKOCTH rpadukoB (QyHKIMNA Buaa: Yy =KX,y = kx + b,
POMOPLKH MO UX (hopMyTamu .
rpaduKy. [octpoenne |y = ax® + bx + ¢,y =,y = ax?, y = ax®, y =Vx B 3aBUCUMOCTH OT 3HaYeHMUi

rpa¢ukoB (yHKIMNA, 007acTh
OIIpeIeTICHUS KOTOPBIX

X
K03((HUIIMEHTOB; OMUCHIBATH UX CBOHCTBA.

Pacno3HaBaTh KBaJpaTUUYHYIO (QYHKIUIO IO (hopMyJie, BbIAEJASITh KBAIpaT ABYWICHA U3
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Ha3Banue
pasnaesa (Tembl)

OcHoOBHOE colep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH O00YYAKOIINXCS

Kypca
(kosHUecTBO
4aC0B)
OrpaHUUYEHHOE MHO’KECTBO. [KBaJIpaTHOI'O TPEXWIEHA; PacKIaJblBaTh TPEXWIEH Ha MHOMKUTEIM, €CIU €CTh KOpHHU;
['eomeTprueckoe cXeMaTHYeCKH M300paxarh rpapuk QyHkipn y=x" npu pa3iyHbIX I ¥ OIHCHIBATh
npeoOpa3oBaHue rpauKOB (CBOWCTBA; BBIYHCIATH 3HAUCHHE KOPHSA N-0i CTENEHM; YNPOUIaTh BBIPAKEHUS CO
byHKUIU. CTETICHAMH.
['paduxn GyHKIHIA: IpuBoAUTH NMpHUMePbI KBAJIPATUYHBIX 3aBUCUMOCTEH W3 pEaJbHON JKW3HH, (PU3HKH,
y =Kkx,y =kx + b, FEOMETPHH.
y = ax?+ bx + C. CTpouTh U U300paxkaTh cXeMaTHYeCKH rpaduKu KBaJpaTUYHBIX (DYHKIHH, 33JaHHBIX
= ax’,y = ax’, dopmymamu Bumay = ax?, y=ax®+q,y=a(x + p)’, y=ax® + bx +c.
AHAJTU3MPOBATH M NMPHUMEHSTH CBOMCTBA M3YYCHHBIX (DYHKIUH Ui UX MOCTPOCHHUS, B
y =Vx ,y= k TOM YHCJIE C IOMOLIbIO IU(POBBIX PECYPCOB
X
['paduku GpyHKIUU B ONUCAHUY]
pa3IMuYHBIX  IPOLIECCOB B
¢du3suke.
Yuciaosbie Apudmerndeckas AHaIU3NpoBaTh (GopMylny N-TO YJIeHa IMOCIEI0BaTEIbHOCTH WM PEKYPPEHTHYIO
MOCJIeI0BaTe/b- [[€OMETPUUYECKas MPOTPECCHHU. |((pOPMYITY U BBIYUCIATH YJICHBI IIOCIEI0BAaTEIbHOCTEH, 3alaHHBIX 3TUMH (HOPMYJIaMHU.
HOCTH 3anaun u3 peanbHON u3HU Ha |IIpMMeHsITh CBOMCTBA apu(PMETHUECKON U FeOMETPUUECKOM MPOrpeccuil sl HaX 0K IeHUs
(159) BBIYVCIICHHE CJIOXHBIX [HEM3BECTHBIX YJICHOB IOCIEI0BATEIIBHOCTEH.

[IPOLICHTOB. IIpumeHeHue
Mporpeccuit B CMEXHBIX
Haykax. DopMyibl N-ro wieHa
apumeTnyecKoit )51
FCOMETPUYECKON IIPOIPECCUH,
CYMMBI IIEpBBIX N YJICHOB.
H300paxenHue YJICHOB
apudmeTnyecKoit u
TCOMETPUYECKON IPOrpeccuit
TOYKAMU HAa KOOPJAMHATHOM
[IJIOCKOCTH.

YcraHaBJIMBATh 3AKOHOMEPHOCTD B IIOCTPOEHUU I10CIEA0BATEIIBHOCTH, €CIIU BBIIMCAHBI
MIEPBBIE HECKOJIBKO €€ YJICHOB.

Pemats 3amaun ¢ ucnosnb3oBaHMeM GOpMYNT N-TO 4YileHa apupMETHYECKOH U
r€OMETPUYECKON MPOTPECCUM, CyMMBI ITEPBBIX N YICHOB.

N300paxaTh 4iIeHbI I0CIEI0BATEIBHOCTH TOUKAMH HA KOOPANHATHON MIIOCKOCTH.
PaccmaTpuBaTh npuMepbl NPOLECCOB M fIBJICHHMH W3  pPEAIBHOM  KU3HU,
WUTIOCTPUPYIOIINE H3MEHEHHE B apU(PMETHYeCcKOll Mporpeccuu, B TE€OMETPUYECKON
Mporpeccuu; N300paXkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH I'padUuecKy.

PemiaTe 3aga4M, CBA3aHHBIC C YHUCIOBBIMU ITOCJIEIOBATEILHOCTSMH, B TOM YUCIIE 3aa4l
13 pearbHON XU3HHU C MCIIOJIb30BaHUEM LU(POBBIX TEXHOJIOTHH (IIEKTPOHHBIX TAaOJHIIL,

rpaguIecKOro KaJbKyIsITOpa U T.I1.).
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Ha3Banmue
pa3zaeia (Tembi) OcHoBHOe coep:kaHue  |(OCHOBHbBIE BU/bI JAeSITEJbHOCTH 00y4aKIIMXCS
Kypca -
(kosHUecTBO
4aC0B)
JInHeHbI u ([Pemars 3a1aun Ha CJIOKHBIE MPOLICHTHI, B TOM YHUCJE 3aJa4i U3 peajbHON MpakTUKU (C
SKCIOHEHIIMAJIBHBINA POCT. MCIIOJIb30BaHUEM KaJIbKyJIATOPA).
3HAKOMUTLCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATHUKH.

[Tpu paspaborke paboueil mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUM JOJDKHBI OBITh YUTEHBI BO3MOKHOCTH
UCITI0JIb30BAHUS 3JIEKTPOHHBIX (U(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABISAIOMIMUXCA Y4EOHO-METOAMUYECKUMU MaTepruagaMu
(MynbTUMEIUNHBIE TPOrPaMMbl, JJIEKTPOHHbIE YYEOHMKM U 3aJaYHUKH, DJJICKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIC
7a00paToOpuu, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMU HU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), MCIOJIB3YEMBIMUJIA OOYUEHUS
u BocniuTanus oOyvaronuxcsi ¢ PAC, npencraBieHHBIMU B 3JIEKTPOHHOM (LIM(GPOBOM) BUJIE UPEATH3YIOIIUMU JUIAKTUYECKUE
Bo3MoxkHocTH KT, comepkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHuUMU.
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®EJIEPAJIBHASLT PABOYASI IIPOITPAMMA VYYEBHOI'O KYPCA
«IT'EOMETPUS»

7-10 KJIACCBbI
Henan uzyyeHusi yueOHOro Kypca

«MareMaTuky yKe 3aTeM YYUThb HaJ0, YTO OHA YM B IOPSAJOK IPUBOJUTY, —
MKcaj BEJIMKUN PYCCKUU y4yeHbli Muxaun BacunbeBuu JlomonocoB. M1 B 3TOM
COCTOMT OJIHA M3 JBYX Lenell OoOydeHHs TIeOMETpUH KaK COCTAaBHOM YacTH
MaTE€MaTUKM B IOKOJE. OJTOM LENM COOTBETCTBYET JOKAa3aTelIbHAas JIMHUS
npenojgaBanus reometpun. Cienys npencrtasieHHou I[Iporpamme, ¢ cexbpmoro
KJIacca Ha ypoKax I€OMETpUU OOYyYarolUKCS YYUTCS MPOBOJAUTH JOKA3aTEIbHbIC
paccyXIeHus, CTPOUThb JIOTUYECKUE YMO3AKIIOYEHHUs, JOKa3blBaTb HWCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TPOBOJUTD PACCYKIAEHUS «OT
OPOTUBHOTO», OTJINYaThb CBOMCTBa OT MPU3HAKOB, (OPMYJIHUPOBATH OOpATHBIE
yrBepxkaAcHUs. OOyuaroluiicsi, OBJIAJEBIIMM MCKYCCTBOM pacCyXnaarh, OyaeT
IIPUMEHSATH €T0 U B OKpyKarouien xu3Hu. Kak nucan reomerp u nenaror Urops
®enoposuu IllapbirvH, «IHOAPMH, NOHUMAIOIIMMHU, YTO TAaKO€ JO0KAa3aTEJIbCTBO,
TPYIHO W JaXe HEBO3MOKHO MAHMIYJIHUPOBATH». M1 B 3TOM COCTOMT Ba)XXHOE
BOCIIUTATENIBHOE  3HAYEHHE  M3Y4YEHUs  TIEOMETpUM, MPUCYLIEE HMEHHO
OTEYECTBEHHON MATEMaTUYECKON ILIKOJIE.

Bwmecre ¢ TeM aBTOpBI IpOrpaMMBI MPEIOCTEPETAIOT YUUTENS OT U3JIULIHETO
dopmanu3zma, OCOOEHHO B OTHOUICHMM Hayajl W OCHOBaHUI T'€OMETPHH.
@pannysckui MaremaTuk JKaH [[pe1oHHE 110 3TOMY ITOBOJY BbICKA3aJcs Tak: «HYTo
KacaeTcsl eJIMKAaTHON MpoOsieMbl BBEICHUSI «aKCHOM», TO MHE Ka)KeTCs, YTO Ha
MEPBBIX MOpax HYKHO BOOOIIE n30eraTh MPOU3HOCUTH CaMO 3TO C10BO. CApyroi ke
CTOPOHBI, HE CJIEAyeT YNyCKaTb HU OJHOM BO3MOXHOCTH JaBaThb IPUMEPHI
JIOTUYECKHUX 3aKJIIOYEHHUM, KOTOpble Kyna B OoOJbLICH Mepe, 4eM HAes aKCHOM,
ABJISIFOTCS. MCTUHHBIMM W €JUHCTBEHHBIMH  JBUTATEISIMM MAaTEMaTHYE€CKOIrO
MBIIUICHUS .

BTopoii nenbr0 u3ydeHUsT TE€OMETPHUM SIBJSIETCS MCIIOJIB30BAHME €€ KaK

HHCTPYMCHTA IIPpHW PCHICHHHN KaK MAaTCMAaTHYCCKHUX, TaK W IIPAKTHYCCKHX 3aJa4,
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BCTPEYAOIINXCS B peaibHOM kM3HU. OKOHYMBILIUN KypC T€OMETPUH O0YyHaArOIINXCS
JOJKEH OBITh B COCTOSIHUU OIPEACIUTh T'€OMETPUUYECKYI0 (UTypy, OIMHCATh
CJIOBAMM JAaHHBIM YEpTEK WM PUCYHOK, HAWTH IUIOIIA/Ib 3€MEJIbHOIO y4yacTKa,
paccuuTaTh HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalens Wiu TpedyeMble
pa3Mephbl rapaxka JAJi1 aBTOMOOUJIIsI. DTOMY COOTBETCTBYET BTOpAsi, BRIUUCIUTEIbHAS
JIMHUS B U3YYEHUH T'€OMETPUH B LIKOJIE. /JJaHHAs mpakTUYecKas JIMHUS SBIISIETCS HE
MeHee BakHOHM, dem mnepBas. Emé [lmaTton npenmuchiBaig, 4yTOOBI «TpaxaaHe
IIpekpacHOoro ropoma HM B KOEM Cllydya€ HE OCTaBIBUIA TE€OMETPHIO, BEIb
HEMaJIOBAXHO JlaXke 000UHOe €€ MPUMEHEHNE — B BOCHHOM JIEJIE Ja, BOPOYEM, U
BO BCEX HayKax — JUJIS JIy4LIEro UX YCBOCHHMS: Mbl Beb 3HAEM,KaKas OECKOHEUHas
pa3HMIIA CYIIECTBYET MEXKIY YEJIOBEKOM IPUYACTHBIM K TEOMETpUHU U
HeNpUYacTHbIM». JlJIi 3TOro y4YWUTENH0 PEKOMEHAYeTCs NOoA0MpaTh 3aladyu
MPAKTUYECKOI0 XapakTepa Il pacCMaTpPUBAEMBIX TEM, YUYHUTh OOYyYarOIIUXCS
CTPOUTh MAaTeMaTHYECKHE MOJENIA PEalbHbIX >KU3HEHHBIX CHUTYallWil, TPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATH a/ICKBATHOCTH MOJIYYEHHOT O pe3ysbTaTa. KpaiiHe BaXHO
MOAYEPKUBATh CBA3M TE€OMETPUU C JIPYTMMU MpeaMeTaMd, MOTHUBUPOBATH
UCIIOJIb30BaTh ONPEICIICHUS T€OMETPUUIECKUX QUTYD U MOHATHI, JEMOHCTPUPOBATh
MPUMEHEHUE MOJYYEHHBIX YMEHUH B (PU3UKE UTEXHUKE. DTU CBA3M HauboJjee spKo
BUIHBI B Temax «Bekropb», «TpuroHoMmerpuueckue COOTHOILIECHUs», «Meroa

koopauHat» U «Teopema [ludaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHoMy muiany B /—10 kmaccax wu3ydaercs y4eOHBIM Kypc
«I"eoMeTpus», KOTOPBIN BKJIIOYAET CJIECAYIOIINE OCHOBHBIE Pa3/Ieibl COACPKAHUS:
«"'eometpuueckue (Gurypel m UX CBOWCTBa», «VI3MepeHHE TEOMETPUUECKHUX
BEIIMYMH», a TaKkxke «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BeKTopbI»,
«/IBmxenus mnockoctn» u «IIpeoOpazoBaHus MOAOOH.

VY4eOHbIl TUIaH IpelycMaTPUBAET U3yUEeHHE T€OMETPUU Ha 0a30BOM YPOBHE,
MCXOJI U3 HEe MeHee 68 yueOHBIX YacoB B y4eOHOM TO/Ty. Bcero 272 Jaca 3a 4eThIpe
roja o0y4JeHus.
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Conep:xkanue yue0HOro Kypca (mo rogam o0y4eHust)

7 KIIACC

HauanbHble nonsaTus reomerpun. Touka, psmas, OTpE30K, Jy4d. YT0JI. Buasl
yriioB. BepTukanbHble M cMmexHBIE YIUIBL. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh 1 NEpIEHANKYIIPHOCTD IPSIMBIX.

CumMmerpuunble  Qurypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETpPHHU.

[IpuMepbl CUMMETPHUH B OKPYKAIOIIIEM MHUPE.

OCHOBHBIE ITOCTPOEHHUS ¢ TOMOILBIO IUPKYJIS U JINHEUKH.

TpeyronpHuk.  Beicota, Meauana, OHCCEeKTpHca, HX  CBOMCTBa.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKH. HepaBeHCTBOTpEyroiabHUKA.

CpoiicTBa W TpU3HAKU PABHOOEAPEHHOro TpeyrojbHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIBLHUKOB.

CBolicTBa ¥ IPU3HAKH MTapaJUIEIbHbIX OpsIMbIX. CymMMa yriIoBTPEYrOJIbHHKA.
Breninue yriel TpeyronbHuKa.

[IpsmoyrosbHbI  TpEyroapHUK. CBOWCTBO MEAMAHBI MPSMOYTOJBHOTO
TPEYrOJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [IpU3Haku paBeHCTBA IPSAMOYTOJIbHBIX
TPEyroabHUKOB. [IpsAMOYTOIbHBINA TPEYTOabHHK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJjbIIeM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

I'eomerpruueckoe wmecTto ToYeK. buccekTpuca yriia W CEpeAWHHBIN
NEPHEHINKYJIIAP K OTPE3KY KaK TEOMETPUUECKAE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpAa MW JuaMeTp, HX cBoiicTBa. B3aumHoe
PaCIIONIOKEHUE OKPYKHOCTU M MpsiMou. KacarenbHas M ceKylas K OKpYKHOCTH.
OkpyXHOCTb, BHIMCaHHass B yroja. BrnucaHHas W ONHMCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [TapannenorpaMm, ero npusHaku U cBoucTea. YactHele

cilydau MapajijiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
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cBoicTBa. Tpamenus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKH.
[IpssmoyroJibHas Tpaneuus.

Meron yaBoenus meauansl. LleHTpanpHas cHMMETpus.

Teopema ®aneca u Teopema O MPOMOPLUOHANBHBIX OTpe3kax. CpenHue
JIMHUH TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJbHUKA.

[Tomobue TpeyronpbHUKOB, K03 duimeHt mnoaodus. I[lpusnaku mnomoOus
TpPEeyroJabHUKOB. [I[puMeHeHune mogoous Mpu petieHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa muomanel reomerpuyeckux ¢uryp. dopmynsl Wi IIOLWAAN
TPEYroJibHUKa, NapajuiesorpaMma, pomOa u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
MOA0OHBIX (UTYP.

Brruncnienne miuomaneil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu permeHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHMHYC, TAaHT€HC OCTPOrO YIJIa MPSAMOYIOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. TpUroHOMeTpuyecKkue QYHKIHUU
yriioB B 30°, 45° u 60°.

BniucanHbIe ¥ IEHTPaAIBHBIE YTIIBI, YTOJ MEXKIY KaCaTeIbHOW U XOPAOU. Y TIIbI
MEXIy XOpAaMU M CEKylIIMMH. BrHcCaHHbIE UM ONUCAHHBIE YETHIPEXYTOJIbHUKH.
B3anmHoe pacnonokeHue IByX OKpykHocTell. Kacanue okpykHocTeit. OOmiue
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, Tanrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMyIIBI TPUBEICHMUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TE€OpeMa CHHYCOB.
Pemenne npakTnyeckux 3a1a4d ¢ KCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeoOpazoBanue nogpodus. [lonodre cCOOTBETCTBEHHBIX AIEMEHTOB.

Teopema O NpPOM3BENECHHHM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJPATE KacaTeIIbHOM.
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Bektop, nmmHa  (MOAyJb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopamu. PasznokeHue BeEKkTOpa 1O JBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BexTtopa. CKalsipHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS UIMH U YTJIOB.

10 KJIACC

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHMS NMPSAMOU U OKPYKHOCTHU
B KOOpJMHATAX, [IEPECEUCHUE OKPYKHOCTEU U NMpsAMBIX. MeTo1 KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunpHbIlE MHOrOyroJibHWKM. JlimHa oOKpyXHOcTH. ['pamycHas wu
paguaHHas Mepa yria, BBIYHMCICHHME JUIMH AOyr OKpy:kHocTer. [lmomane kpyra,

CCKTOpa, CCrMCHTA.

JIBU>KEHUS TJIOCKOCTH M BHYTPEHHUE CHUMMETpUM (Uryp (3JeMeHTapHbIe
npeacrapienus). [lapamensubiii nepenoc. [ToBopor.

IloBTOpenne matepuana kypca reomerpum 7-9. IlogroroBka k cmaue
I'B2 u OI'D.

TpeyronsHuk. Beicota, Mmeauana, OUcceKTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U pABHOCTOPOHHUN TPEYTOJIbHUKH.

CBoiicTBa M MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3HaKku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKH NAPAIIIEIbHBIX MPAMBIX.

CyMMma yrioB TpeyroJibHUKa. BHENIHME yribl TpeyroJibHUKA.

[IpssmoyronbHBIM  TpeyrojdbHUK. lIpu3Haku paBeHCTBA IIPSAMOYIOJIBHBIX
TPEeYroJibHUKOB. [IpsIMOYTronbHBIN TpeyroiabHuk ¢ yriom B 30°.

Cpennue JIMHAN TPEYTOJIbHUKA U TPAIlELUU.

[Tonobue TpeyrosbHUKOB, K03 duireHT moaoous. [lpuzHaku mnomoous
TPEYTOJIbHUKOB.

dopmynbl UIs MJIOMAAM TPEYrojdbHUKA, MapajierorpaMma, pombda u
TpaIeuny.

Breruucnenue HJ]OI.I.I&I[Cﬁ TPEYTOJIbHUKOB 1 MHOI'OYIOJIbHHUKOB Ha KJI€TYaTOn
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Oymare.

Teopema Iudaropa.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YIJIa MPSIMOYTOJILHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIEeCTBO. TpuroHoMmerpuueckue GyHKIUU
yrioB B 30°, 45° u 60°.

BrircaHHbIC ¥ IICHTPABHBIE YTIIBI, YTOJI MEXKIY KacaTeIbHOU U XOPJOW. Y TIIbI
MEXIy XOpJaMHy U CEKYIIIUMU. BIICcaHHbIE U ONMMCAHHBIC YETHIPEXYTOIHHUKH.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U TEOPEMA CUHYCOB.

Ilnanupyemble peAMeTHbIE Pe3yJabTAThl 0CBOCHHS padoueil MporpaMMsl
Kypca
(o rogam 00y4eHus)

OcBoenne yuebOHOro kypca «l'eomMeTpus» Ha YpOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsl JIOJDKHO oOOecreynBaTh JOCTHXKEHUE CIEAYIOLIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIBTATOB:

7 KJIACC

Pacno3HaBaTh H3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONpPEHeIsITh HUX
B3aMMHOE PAaCIOJIOKEHHE, M300paxkaTb reoMeTpuuyeckue (Urypbl; BBIIOJIHATH
YepTeX W MO YCIOBHIO 3anayd. M3MepsTh JMHEWHBIE W YTJIOBHIE BEIHYWHBL
Pemmarsb 3a1aun Ha BBIUKCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyrO OILIGHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peaNbHOM KHM3HU, pa3MEepOB MPHUPOIHBIX 00BEKTOB. Paznmnyath pasmepsl 3THX
OOBEKTOB IO MOPSIAKY BETHUUNHBI.

CTpouTh YepPTEKU K TECOMETPUUECKUM 3a]auaM.

[Tonp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTrOJIBHUKOB, HCIIOJIb30BAThH

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

[TpoBOIUTH TIOTUYECKHE PACCYKIEHUS C UCTIOIH30BAHUEM T'€OMETPUUECKUX
TEOpEM.

[Tonp3oBaThCs IIpHU3HaKaMHU pPaBCHCTBA MPAMOYI'OJIbHBIX TPCYIrOJbHHKOB,
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CBOMCTBOM  MeEIMaHbl, TMPOBEAEHHOM K THUIOTEHY3€ MPSMOYTOJIBLHOIO
TPEYTroJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensiTh NapauIeIbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIC
obOpaszyer ¢ HUMH cekyIas. OnpenensarTs napamuieIbHOCTh MPSMBIX C TTOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSAMOMU 10 TOUYEK APYrOoM MPsIMOM.

Pemiats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTE BBHIYMCIICHUS W HAXOJWUTh YHUCIOBBIC U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TEOMETPHYECKMX 3aJladaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYTrOJLHUKOB W MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, 0Opa30BaHHBIX IIPH
MEPECECYEHNH ABYX IMMAPAJUICIBHBIX NPSMBIX CEKyllel. Pemiats npakthueckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Bnaners mOHSITHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEeKTpUCY yria ¢ CEpPEIUWHHBIA TNEPHEHIUKYJISAP K OTPE3Ky Kak
r€OMETPUUECKUE MECTA TOYEK.

DopMyJIMPOBATH ONPEACICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JUAaMETPA
OKPYKHOCTH, TIOJIb30BATHCS UX CBOMCTBAMU. Y METh PUMEHSITH 3TU CBOMCTBA MPH
pEIIEHNH 3a1a4.

BrnaaeTs noHsATHEM ONKMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBarhecsi PakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TEPECEKAIOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

BrnageTre moHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BaTHCS TEOPEMOU
O TMEPNEHIUKYJSIPHOCTA KacaTeJbHOM M paguyca, NPOBEIEHHOTO K TOYKE
KacaHusl.

[Tonb30BaThCsl  MPOCTEHIIMMH  TE€OMETPUUYECKUMH  HEPaBEHCTBAMM,
MOHUMATh UX NPAKTUYECKUN CMBICII.

[IpoBOINTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHS C MOMOIIBIO IUPKYJIS
W TUHEUKH.

8 KJIACC
Pacnio3HaBaTh OCHOBHBIE BHUJIbBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,
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II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUU F'€OMETPUYECKUX 3a1au.

[TpuMeHsATh CBOMCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYTroibHUKA (LIEHTpa
Macc) B PEIICHUN 3a/1a4.

BiageTs noHsTHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPACLIUU, IPUMEHITh
UX CBOMCTBA IIPH PELICHHHM reoMeTpudecKuX 3anad. [losb3oBarbes Teopemoit
Qasieca U TEOPEMOH O NPONOPLUHOHAIBHBIX OTpE3KaX, NPUMEHATh HX I
pelIeHUs IPAKTUYECKUX -3a1a4.

[IpumeHsaT  npu3HAaKM  MOAOOMA  TPEYrOJbHUKOB B pEUICHUU
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTecs Teopemoi Iludaropa s pemieHuss reoMETpUYECKUX U
npakTuyeckux 3anad. CTpouTh MaTEeMaTHYECKYI0 MOJENIb B MPAKTHYECKUX
3aJ1ayax, CaMOCTOATEIBHO JIeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINEIJIUHEL.

Brnagets mNOHATHSMH CHHyCa, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOT'O TPEYroJIbHUKA. 110J1630BaThCS S TUMU NOHATUAMU JUISl PEILEHUS
IIPaKTUYECKUX 3a7a4.

Breruncnars (pa3auyHbIMU CIOCO0AMHU ) TUIOIA b TPEYTOJIbHUKA U ILTOIIAAN
MHOTOYTOJNBHBIX (uryp (Monb3ysach, TrJe HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsATh MOy4eHHbIE YMEHUS B TPAKTUYECKUX 3aadax.

Bnanets NOHATHSIMM BIOMCAHHOTO M LIEHTPAIBHOTO YIJIa, MCIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX yIiIaX, yTriax MeX]y XOpAaMHy (CEeKYLIUMH) U YTIIe MEXIy
KacaTeJIbHOM U XOPJIOU IPU PELICHUN N'€OMETPUYECKUX 3a1a4.

BiageTe NoHATHEM ONMCAHHOTO YETHIPEXYTOJIbHIKA, TPUMEHSTH CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsTh Noy4eHHbIC 3HAaHUSI HA TPAKTUKE — CTPOUTh MaTeMaTUUYECKUE
MOJAENN JJIA 3aJad peaJbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYKCIICHUSI C TMPUMEHEHHUEM T0J00MS W TPUTOHOMETPUU (IOJIBb3YSCh, T/Ie
HEO0OXO0MMO, KaJIbKYJISITOPOM).

9 KJIACC

3HAaTh TPUTOHOMETPUYECKUE (PYHKLMU OCTPBIX YIJIOB, HAXOAWUTH C HX

MOMOILBIO PA3JIUYHBIE 3IEMEHTHI MPAMOYTOJIBHOTO TPEYrOJIbHUKA («peleHue
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NPSIMOYTOJIBHBIX TPEYTroJabHUKOB»). HaxomuTe (C MOMOIIBIO KadbKYJISTOPA)
JUTMHBL ¥ YTJIbI JUIs1 HETAOJMMYHBIX 3HAYEHUH.

[Tonmp30BaThCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKAM TOXKIECTBOM JUII HAXOXKIEHUS COOTHOUIEHUN MEXKIY
TPUTOHOMETPUYECKUMU BETUUHHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HaXOXKICHUS
Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTOJIbHUKOBY), TPUMEHSTh
UX MPU PEIICHUH F€OMETPUYECKHX 3a/1ay.

Bnagerp mnossTHAMH TpeoOpa3oBaHus 1OJ00MSA, COOTBETCTBEHHBIX
aneMeHTOB  nojoOHbix  ¢uryp. Ilomb3oBaTbesi  cBOMCTBaMU — MOAOOUS
IPOU3BOJIBHBIX (PUTYp, YMETh BBIYHMCIIATH JJIMHBI U HAXOJUTh YIJIbl Y MOJOOHBIX
¢uryp. IlpumeHarp cBoiicTBa mNOA00MS B MPaKTUYECKUX 3a7adax. YMETh
IPUBOJUTH MPUMEPHI TOAOOHBIX (PUTYpP B OKPYKAIOLIEM MUDE.

[Tonp30BaTbCsd TEOpeMamMu O IPOMU3BEACHUM OTPE3KOB XOpA, O
IIPOU3BECHUM OTPE3KOB CEKYIMX, O KBAAPATE KaCaTEIbHOM.

[Tonb30BaThCAd BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUI

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

[Tonb30oBaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHUHY F€OMETPUYECKUX U TPAKTUYECKUX 3a]1a4.

10 KJTACC

BiageTe NOHATUSAMU IPAaBUIILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,

JJIMHBI AYyTH

Haxonuth ocu (MM LIEHTPBI) CUMMETPUU (UTYpP, PUMEHSATHh JBUKECHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA PAKTUKE — CTPOUTHh MaTEeMaTHIECKHUE
MOJEIN JUId 3aJad peajbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOLIHME
BBIUMCJICHUSI C TMPUMEHEHHUEM TMOAO0OHS W TPUTOHOMETPUYECKUX (YHKIUN
(moJB3ysCh, T/I€e HEOOXOAUMO, KATbKYJIATOPOM).

[Tonp3oBaThCs IMpHU3HAKaMU PpPaBCHCTBAa TPCYIrOJbHHUKOB, HCIIOJIb30BATh
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MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUU 3a/1a4.

[TpoBOIUTE TIOTHUECKHUE PACCYKICHUS C UCTIOJIb30BAaHUEM F€OMETPUUECKUX
TEOPEM.

[Tonb3oBaThCA MpU3HAKAMHU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB,
CBOMCTBOM  MEAHMaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Onpenenste MapajuIeIbHOCTh MPSMBIX C TOMOINBIO YTIJIOB, KOTOpbIE
o0paszyeT ¢ HUMU CEKyIlas.

Pemars 3aaun Ha kjeTdaToit Oymare.

[IpoBOIUTH BBIYMCIECHUSA U HAXOAWTh YUCIOBbIE U OYKBEHHbIE 3HAYEHUS
yIJOB B TEOMETPUYECKHX 33Ja4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB WU MHOTOYTIOJIBHHKOB, CBOICTB YIJOB, OOpa30BaHHBIX IPH
NEPECEUCHUH JIBYX NapaJyIeNbHBIX NPSMBIX CeKylled. Pemare mpakTuyeckue
3aJ1ayv Ha HAXO0XKJICHHUE YTJIOB.

BnaneTts nonsiTeM cpeaHei TMHUYM TPEYTOIbHUKA U TPANeIu, IPUMEHSITh
UX CBOMCTBA MpHU PEIICHUH F'€OMETPUUECKUX 3a1au.

[IpumeHsATh  OpU3HAKKM  [MOAOOMS  TPEYTOJbHUKOB B PELICHUH
reOMETPUYECKUX 3a/1aY.

[Tonb3oBaTbes Teopemoi Iludaropa s pemieHuss reoOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

Brnanets mNOHATHSMH CHHyCa, KOCHMHyca UM TaHT€Hca OCTpPOro yria
IPSIMOYTOJIBHOT'O TPEYroJIbHHUKA. 110J1630BaThCSl STUMU NOHATUAMU JUISl PEILEHUS
MPaKTUYECKUX 3a]1a4.

Beraucnars (pa3auyHbIMU CIIOCO0AMHU ) TUIONIAb TPEYTOJbHUKA U IO
MHOTOYTOJIbHBIX ~(Uryp (HOJB3YsICh, TJ€ HEOOXOIWMO, KaJIbKYJISITOPOM).
[IpuMeHsTh NOy4eHHbIE YMEHUS B TPAKTUYECKUX 3a]a4ax.

Bragers MNOHATUMAMHM BIOMCAaHHOTO M LIEHTPAJbHOIO yrja, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIjax.

[Tonb3oBaThCs dbopmynamu MIPUBEJCHUS u OCHOBHBIM

TPUTOHOMETPUYECKUM TOXKIECTBOM JUII HAXOXKJIEHUS COOTHOUIEHUN MEXIY
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TPUTOHOMETPUYECKUMU BEITUYNHAMH.
Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB Ul HAaXOXKIACHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), IPUMEHSTh

HX IIPpHU pCHICHUN I'COMCTPHUICCKUX 3aaa4.
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TemaTHYecKkoe NIAHHPOBaHHE Y4eOHOT0 Kypca (1Mo rogaM odoy4yeHust)

7 kjacc (He MeHee 68 )

Ha3Banmue OcHoBHOe coJep:kaHue
pasiena (Tems) OcHOBHbBIE BU/IbI IEATEJIbHOCTH 00YYAKOIIUXCS
Kypca
(koTM4ecTBO
4acoB)
[Ipocreiimme [Ipocreitmne  reomerpudeckre (POpMyJIMPOBATH OCHOBHBIEC IOHATHUS U ONPEICIICHHUS.
reoMeTpu4ecKu 0OBEKTHI: TOUKH, IPsIMbIC, Tyun 1 [PACHO3HABATL M3YYCHHBIC I€OMETPHYCCKHE ¢burypsl, onpeaeasitb UX B3aUMHOE
€ (l)lflJprH n ux YIJIbI, MHOTOYTOJIBHUK, JOMaHas. [PACIOJI0KEHHE, BbINOJIHATD yepTé&X MO YCIOBUIO 3aqaud (MpU HaJIUYUU
CBOUCTEA. CMmexHble U BEPTUKAJIbHBIE BO3MOKHOCTH).
fle?:fe[;;]:f{eeCKn yribl. PaGota ¢ mpocTeimmu IIpoBoaMTH MpOCTEHIIME TOCTPOCHUS C TMOMOIIBIO HUPKYJISl W JHHEHKH (Tpu
XBeJIMYHH YepTEHKAMH. Usmepenne HATHIHH BO3SMOXKHOCTH).
(14 1) JIMHEHHBIX M YIJIOBBIX BennuuH, I3BMEpATh JTHHEHHBIC W YIJIOBBIC BEIMYMHBI I'€OMETPUYCCKHX M HPAKTHYCCKHX
BBIYMCIICHHE OTPE3KOB M yrioB. |[0OBCKTOB.
[epuMerp © riomans Quryp, (ONMPEReIsITh «Ha TJIa3» PasMephbl PealbHbIX 00BEKTOB, MPOBOAUTD IPYOYIO OLECHKY
COCTaBIIEHHBIX n3 UX pasMepoB.
TIPSIMOYTONTEHUKOB Pemars 3a1a4i HAa BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.
Pemarhb 3a1aun Ha B3aMHOE PacoIOKEHNE T€OMETPUUYECKUX huryp.
IIpoBoauTh KiIacCH(PHUKAIINIO YTIIOB, BBIYUCIATH TUHEHHBIC W YTJIOBBIC BETMYHHBI,
MPOBOAUTH HEOOXOIUMBIE T0KA3aTEIbHBIE PACCYKICHHUS.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUU
TpeyrojibHuk [TonsaTue 0 paBHBIX (Pacmo3HaBaTh Mapbl paBHBIX TPEYTrOJBHUKOB Ha TOTOBBIX YepTekaxX (C yKazaHUEM
u(22 4) TPEYroJbHUKAaX W T[EPBUYHBIE [IPU3HAKOB).
MPECTABICHUS 0 paBHBIX |[BbIBOAMTH ciencTBUs (PaBEHCTB COOTBETCTBYIOIIMX DJEMEHTOB) W3 PABEHCTB
(koHTPY?HTHBIX) (urypax. Tpu [TpeyroJbHHKOB.
MIpU3HAKa paBeHcTBa |(@OPMYJIMPOBATH ONpEIEICHUS: OCTPOYTOJIBHOTO, TYHOYTOJIBHOTO,
TPEYTOJIbHUKOB. [IPSIMOYTOJIBHOTO, paBHOOEPEHHOTO, PaBHOCTOPOHHEIO0  TPEYrOJbHHUKOB;
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Ha3Banmue
pa3zaesa (Tembl)
Kypca
(koJIHYEeCTBO
4acoB)

OcHoOBHOE coiep:KaHue

OcHoOBHbBIE BH/IbI 1€ATEJILHOCTH 00y4al0IIMXCS

[Tpusnaku paBeHCTBa

[IPSIMOYTOJIBHBIX TPEYIOJIbHUKOB.

CBOICTBO MeIUaHbI
MPSIMOYTOJILHOTOTPEYTOJILHUKA.
PaBHOOE1pEHHBIC u

PaBHOCTOPOHHHE TPEYTOJILHUKU.

[Ipuznaku 51 CBOMCTBa
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.

[IpotuB  Oonblield  CTOPOHBI

TPEYTOJIbHUKA JICKUT OOJBIIHA
yroJi. [Ipocreiimme HepaBeHCTBA

B reomerpuu. HepaBeHcTBO
TPEYTOJIbHUKA. HepaseHctBo
JIOMaHOM.

[IpsAMOYTOJIbHBINA TPEYTOJBHUK C
yriaom B 30°.

[lepBbie MTOHATHUSA 0
JT0Ka3aTeNIbCTBaX B FTEOMETPHH.
[Ipu3nHax [1apajuIeIbHOCTH
MPSIMBIX yepes PaBEHCTBO

pacCTOAHUN OT TOYEK OJIHOU
OpsIMOM [0 BTOPOM MPSIMOM.
CymMMa yrjaoB TpeyrosibHHKa U
MHOI'OYTOJIbHUKA.

BHelHue yriisl TpeyrojabHuKa

OMCCEKTPUCHI, BBICOTBI, MEIUAHbl TPEYIOJIbHUKA; CEPEMHHOIO MNEepHEHAUKYIApa
OTpEe3Ka; IepUMETPA TPEYrOJIbHHKA.

@opMyIMpPOBATH CBOMCTBA U MIPU3HAKH PABHOOEIPEHHOTO TPEYTOIbHUKA.
CTpouthb 4epTexku (P HAIUYUU BO3MOXKHOCTH), peliaTh 3aJa4M C ITOMOUIbIO
HAXO0X/IEHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHSITH IPU3HAKK PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoab30BaTh U(POBBIC PECYPCHI AJS HCCIEAOBAHUS CBOKCTB U3y4aeMbIX QUTYD.
3HAKOMMTBCS € MCTOPHUEH Pa3BUTHS T€OMETPUU
Haxoautp uyucioBble 1 OyKBEHHBIC 3HAYCHHS YIJIOB B T€OMETPUUECKUX 3ajJadyax

HCII0JIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYrojJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH
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Ha3Banmue
pa3zaesa (Tembl)

OcHoOBHOE coiep:KaHue

OcHoOBHbBIE BH/IbI 1€ATEJILHOCTH 00y4al0IIMXCS

Kypca
(koJIHYEeCTBO
4acoB)
OKpyXHOCTH U |OKpY>KHOCTB, XOpAbI n |PopMyJHpPOBATh ONPedeJIeHHs: OKPYKHOCTH, XOP/bl, JUAMETPa U KacaTeIbHOU K
KPYT. TUaMETPBI, ux CBOMCTBA. |OKPYKHOCTH.
['eomerpuueckne |KacarenpHasi K  OKpYXHOCTH. [M3y4aThb MX CBONCTBA, IPU3HAKU, CTPOMTH YEPTEX (MPU HATTMYUU BO3MOKHOCTH).
MOCTPOCHUS OKpyKHOCTb, BlcaHHas B yros. [McciaeqoBaTrb, B TOM 4HUCIE MCHOJb3YS LH(POBBIE Ppecypechbl: OKPYXKHOCTb,
(14 g) [lonsitue o I'MT, npuMeHeHne B [BOMCAHHYIO BYTOJ; LICHTP OKPYKHOCTH, BIIMCAaHHOM B YrOJI; PaBEHCTBO OTPE3KOB
3a7avax. buccekrpuca U |KacaTelIbHBIX.
CcepeIuHHBIA neprneHauKkyiIsapkak Mcemoab3oBars meron ['MT i gokasaTenbcTBa TEOpEM O IIEPECEUECHUU
TEOMETPUUECKHE MECTa TOYEK. OMCCEKTPHUC YITIOB TPEYrOJIbHUKA U CEPEeIUHHBIX MEPIEHAUKYISIPOB K CTOPOHAM
OKpYXHOCTb, OIMCAHHast OKojyioTPEYTOJIbHUKA ¢ oMouibio [MT.
TpeyroiibHuKa.  Brucannas ~— BOBJIaieBaTh MOHATHSIMH BIMCAHHOW ¥ ONKMCAHHOW OKPYKHOCTEH TPEYrojibHHKa,
TPEYTrOJbHUK OKPYKHOCTb. HAXOAUTH LIEHTPbI 3TUX OKPYKHOCTEH.
[pocreiinme 3anaqu Ha PemiaTh OCHOBHBIE 3a/la4d Ha IOCTPOEHHE. yIVIa, DPABHOTO JaHHOMY;
[IOCTPOCHHUE CEpEMHHOr0 MEPHEHANKYISIpa JAaHHOTO OTPE3Ka; MNPSIMOM, NPOXOJMAIIEH dYepes
TaHHYIO0 TOYKY M NMEPHEHAUKYISPHON TaHHOM MpsSMOii; OMCCEKTPUCHI TaHHOTO YTJIa;
TPEYTOJbHUKOB 10 Pa3IMYHBIM JIEMEHTAM.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH
IToBTOpEHME, [ToBropenne u  00o0OmieHue [PemaTe 3aJa4M Ha IOBTOPEHME, WIIIIOCTPUPYIOIIUE CBSA3U MEXKIY Pa3Id4YHBIMU
00001IeH e OCHOBHBIX TOHSTHUM W MeTOonoB |1aCTAMU

3HaHMIi(4 1)

Kypca 7 Kiiacca

Kypca
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8 KJj1acc (He MeHee 68 4)

Ha3Banue pa3nena

(MpsAMOYTOJILHUK, POMO,KBaIpar),
WX MPU3HAKHA U CBOIiCTBA.
Tpanenus.
MPSIMOYTOJIbHAS TPAIEIUH.

PaBHOOOKAA u

Y 1BoeHue MEIUaHbI.

LleHTpanbHas CUMMETPUS

(Tembl) Kypca OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

(KOIHYeCTBO OcHoBHOEe co/iep:KaHue

4acoB)

Uerpipéxyroabnu- ([lapamnenorpamm, ero npuszHakuu (M300paxkaTh H HAXOAUTH Ha YEpTEkKaxX YETHIPEXYTOJbHUKY Pa3HbIX BUJOB U UX 3JIEMEHTBHI.
KM cBoiictBa.  YactHple  ciyyau [@opMy/IHpPOBATH ONpe/esieHUsi: MapaiieorpaMma, NpsMOyrojbHUKA, poM0Oa, KBapara,
(12 u) [apajuieIorpaMMOB Tpaneuny, paBHOOOKOH Tpanenuu, NpsiMOyTroJIbHON Tpanenuu.

Jloka3plBaTh W MCHOJB30BATHL IIPH PpelIeHMH 3aJa4 [pPU3HAKHM M CBOMCTBA:
napajiesiorpaMma, npsIMOyroJibHUKa, pom0a, KBaapaTa, Tpalnelu, paBHOOOKOM Tpanenuw,
[IPSIMOYTOJIBHOW TPAIlCLUH.

IIpuMeHSATH METO yIIBOCHUS MEINAHbl TPEYT OJIbHUKA.

Hcnoab3oBaTh HH(POBBIE pECypCHI LIS UCCIETOBAHUS CBOWCTB U3y4aeMbIX (QUTYD.
3HAKOMMTBCS C MCTOPHUEN Pa3BUTUS T€OMETPUN

Teopema ®ajeca
TeopemMa 0
MPONOPUNOHAIBH
0Tpe3Kax,

H

bIX
Mo100HbIE
TPeyroJbHUKH
(15 q)

Teopema @aneca u Teopema o
MPONOPIIMOHAIBHBIX  OTpPE3Kax.

Cp CAHAA JIMHUA TpCYroJIbHUKA.

Tpanenus, €€ CpenHss JHMHMUS.
[ [ponopunoHanbHbIe OTpE3KH,
[IOCTPOCHUE 4ETBEPTOIO
[POMOPLUOHATILHOTO OTpe3Ka.
CBolicTBa  ILIeHTpa  Macc B
TpPEeYroJbHUKE.

[lonoOHBIE TpeyroabHUKH. Tpu
MpU3HAKa oxo0us
TpeyroibHUKOB.  [IpakTrnueckoe
[pUMEHEHNE

HpOBOIlI/ITb MOCTPOECHUA C TTOMOIIBIO IUPKYIIA U JIMHEWKH C HCIIOJIb30BaHUE TCOPCMbI

Qanmeca W TEOpeMBl O NPONOPLUMOHAIBHBIX  OTpE3KaX, CTPOMTb  YETBEPTHIN

PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOYKHOCTH).

IIpoBoaANTL 70KA3aTEJLCTBO TOTO, YTO MEINAHBl TPEYTOJbHUKA IEPECEKAIOTCS B OJHOU
TOYKE, U HAXOAMTh CBSI3b C LIEHTPOM MacC, HaAXOAUTh OTHOIIEHUE, B KOTOPOM MEJHaHBbI
NeNATCsA TOUKON UX Mepe CeUECHHUS.

Haxoauth 1om00HBIE  TPEYroJbHUKM HA TOTOBBIX  YepTeXax C  yKa3aHHUEM
COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.

Pemath 3a1auM Ha NOJOOHBIE TPEYTOIBHUKH C TIOMOIIBIO CAMOCTOSITEILHOTO MTOCTPOSHUS
yepTexel (py HATMYUU BO3MOXHOCTH ) U HAXO0X/I€HUS TOJJOOHBIX TPEYTOJIbHUKOB.
IIpoBoaANTH 10KA3aTENBCTBA C HCIOIH30BAaHUEM ITPU3HAKOB O00US.

Jloka3bIBaTh TP NMPU3HAKA [T0JI0O0US TPEYTOJIbHUKOB.

HpHMeHﬂTb IMMOJIYYCHHBIC 3HAHUWA IIPU PEIICHUU T'COMETPUUCCKUX U IIPAKTUYCCKUX 3aj1ay.

3HAKOMMTBCS C MCTOPHUEH Pa3BUTUS TEOMETPUN
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HazBanue pa3gena

(TembI) Kypca OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YaK0IIHUXCS
(KOJIM4EeCTBO OcHoBHOE coiep:kaHHe
4acoB)
[L1omans. [Toustue 00 oOmeii Teopun |OBJIageBaTh NEPBHYHBIMHM NpeaCcTABAeHUsIMM 00 oOIIel Teopuu IUIOMWEAAU (Mephl),
Haxoxnenue [UIOLIA,TH. (popmyMpoBaThL CBOMCTBA IIJIOMIAH, BBISICHAT MX HArJIsIHBIM CMBICI.
101Aa e DopmyEI s IomAIH BoiBoauTh (HOpMYIIBI TUIOMIAIN MAapaJljieiorpaMMa, TPEyrojlbHUKA, Tpaneud u3 (GOPMYIIbI
TPEYroJibHUKOB U
Ml:loyroyronbnblx TPeyTOBHIKA, ;Jl?;uann MPSIMOYTOJIbHUKA (KBaapaTa). )
0auTh (GOPMYIBI TUIOMIAAN BBITYKJIOTO YETHIPEX YrOJbHUKA Yepe3 JIMaroHalld U yrodl

¢uryp. Ilnomanu
1noao00HbIX puryp
(14 )

napauienorpamma. OTHOIIEHUE
[JIOIIAJEH TPEYrOJIbHUKOB €

O6HII/IM OCHOBAHUEM HJIN 061116171

BBEICOTOM.

Brraucienue JIoIaIc
CIIOJKHBIX dburyp yepes
pazOueHue Ha YacTH Hu
JTOCTPOCHUE.

[lnomanu ¢uryp Ha KieTyaToi
Oymare.

[lnomann moA00HBIX  uryp.
Brruucienue momaaeu.

3araun MPaKTUYECKUM
coJiep;kaHueM. Pemienne 3anad ¢
MTOMOIIBIO MeToJa
BCIIOMOTaTEJIbHOM IIIOMAAN

C

MEX1y HUMHU.
Haxoauth miomanu ¢uryp, u300paxEHHBIX Ha KieTd4atod Oymare,
pa30ueHNe Ha YacTu U JOCTPOCHHUE (MPU HATMYUH BO3ZMOYKHOCTH).

Pa3zoupaTrs mnpumMepsbl

HCIIOJIB30BATDh

UCIIONIb30BAaHUSl BCIIOMOTATENbHOM TUIOMIATU MJIs  peIICHUs
rCOMETPUYECKUX 3a/1au.
HaxoauTsp riomaay nogo0HbIX Guryp.

Boruucasarhb rjionrazay pasjindHbIX MHOTOYT OJIbHBIX (1)I/Il"yp
Pemarthb 3a/la4M Ha 11omaab ¢ IPaKTHYCCKUM COACPIKAHUCM

Teopema IIugaropa
U Hayaj1a
Tpuronomerpun (10

1)

Teopema [Tudaropa, ed
T0Ka3aTelbCTBO W TPHMEHEHHE.
Ob6parHnas Teopema [Iudaropa.
Ornpenenenue
TPUTOHOMETPUUYECKHUX (PYHKIUH

OCTpOTrO yria,

TPUTOHOMETPUUECKHE

Jloxa3piBaTh TeopeMy [Tudaropa, Hcnoib30BaTh e€ B MPAKTUYECKUX BBIYUCICHHSX.
@opmMyIHpoBaTHh ONPEICTICHUS TPUTOHOMETPUIECKUX (DYHKIIMHA OCTPOTO YTJIia, MPOBEPATH|
X KOPPEKTHOCTb.

BbIBOANTH TPUTOHOMETPUUECKHE COOTHOIICHHUS B IIPSIMOYTOJILHOM TPEYTOJIbHUKE.
McenenoBaTh COOTHOUICHUS MEXKAY CTOPOHAMH B HPSMOYTOJBHBIX TPEYTOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Mcnonb30BaTh GOPMYIIBI IPUBEACHNS U OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO IS

HAXOXKJICHUS COOTHOUICHUH MEXIy TPUTOHOMETPHUECKUMH (YHKLIUAMHU PA3TUYHBIX

94



HazBanue pa3gena

(TeMbI) Kypca OcHoBHbIE BU/IbI 1eITEJIbHOCTH 00y4al0IHXCS
(KOJIM4EeCTBO OcHoBHOe coJep:kaHue
4acoB)
COOTHOILIEHUSI B MPSIMOYTOJILHOM [OCTPBIX YIJIOB.
TPeyroNbHUKE. OcHosHoe IIPMMEHSITh [T0JTydeHHbIE 3HAaHUS U YMEHUS IIPU PEIICHUH IPAKTUYECKUX 3a/1a4.
TPUrOHOMETPHHEECKOE TOKIECTEO. 3HAKOMMTBCS C MCTOPHUEH Pa3BUTHS TEOMETPHUH.
CoOTHOIIEHHS MEXKYy CTOPOHAMU
B I[IPSIMOYT'OJIbHBIX TPEYTOJIbHUKAX
¢ yriiamu B 45° u45°; 30° u 60°
Yribl B Briucanuele u  1eHTpaibHble [(POPMYJIMPOBATH OCHOBHBIE OIIPEICIICHHS, CBSI3aHHbIE C YIJIaMU B Kpyre (BIUCAHHBIN yToJl,
OKPYKHOCTH. YIJIBI, YTOJl MKy KacaTeIbHOU U [LIEHTPAJIbHBIN Yrod).
Brucannbie 1 XOpoi. Yriel Mexxay xopaaMu 1 (HaxoauTh BIHUCaHHBIE YIIIbl, ONUPAIONIUECS HA OJHY AYTY, BBIYMCJIATD YIJIbl C HOMOILBIO
?lrelflf:;)ﬂel;;lre:mbﬂn- CEKYLIUMH. BHI/I.(':aHHLIe U [TEOpEMbl O BIIMCAHHBIX YIJaX, TEOPEMbl O BIMCAHHOM YETHIPEXYTOJBbHUKE, TEOPEMBI O
. KacareabHbie k|OTACAHHBIE  YETBIPEXYTOJILHUKH, [LIEHTPATLHOM YTIIE.
OKPY’KHOCTH. UX TNpu3Haku U cBoicTBa. [McciaenoBarhb, B TOM YHCe C MOMOIIBIO HU(PPOBBIX PECYpPCOB, BIUCAHHBIE U ONMUCAHHBIC
Kacanne [IpMeHeHre 3TUX CBOWCTB IpPH [HETHIPEXYTOJIBHUKH, BBIBOAUTH X CBOMCTBA U MPU3HAKHU.
OKpY:/KHOCTeH pelIeHnH TeoMeTpudeckux 3aaad. (Mcmoib30BaTh 3TH CBOMCTBA U IPU3HAKY IPU PELICHUH 3a/1a4
(13 ) B3anMHOE pacrnojoKeHue JBYX
OKPYXHOCTEM. Kacanue
OKPYKHOCTEH
[loBTOpeEHue, [ToBTOpeHHEe OCHOBHBIX MOHATHH [PemiaTh 3aauM Ha MOBTOPEHUE, WITIOCTPUPYIOLIUE CBSI3U MEX]Y PA3IMYHBIMU YacTSIMU

000011IeHUEe 3 HAHU I
(4 9)

-
KJ1aCCOB,000011I€eHIE 3HAHUI

U METOJOB KYpCOB u 8

Kypca
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9 kJacc (He MmeHee 68 u)

Ha3Banmue
pa3nesa (TeMbl)

Kypca

OcHOBHOe coep:KaHue

OcHOBHBIE BUIbI 1€ATEILHOCTH 00y4aI0IIUXCA

(koHUecTBO

4acoB)

Tpuronomerpusi. [[lonstue  cuHyca, KocuHyca/@OpMyJIUPOBATH ONpeieIeHUsl TPUTOHOMETPUUECKUX (PYHKUUN TYMIBIX U MPSMBIX YIJIOB.
CuHyc, KOCHHYC,  [TaHICHCA OCTPOro yriia, GopMyIblHaxoauTh CHHYC, KOCHHYC, TAHT'€HC YTJIOB TPEYTOJIbHHKA 10 TaOJaUIlaM U Yepe3

TAHTE€HC YIJIOB OT [[IPUBEICHUS. Onpenenenue, o ryomenns CTOPOH B TPEYTOJIbHHKE.

0 10 180 rpagycoB. [TpUrOHOMETPUYECKUX  (PYHKIUH

Hcnoab30BaTh (GOpMYIBl MPUBEICHUS ISl BBIYMCICHUS TPUTOHOMETPUYECKUX (DYHKIIMN

®opmyJibl yriaoB ot 0° mo 180°.
NnpuBeJIeHHUs. TYHBIX YIJIOB.
(16 v)
Pemenne HaxoxxaeHue JAIuH  CTOPOH U [BBIBOAMTBH T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C palnyCcoOM ONMMCAHHON OKPYXHOCTH).
TPEeyroJbHUKOB.  [BEJIMYMH YIJIOB TPEyroJbHUKOB. [HaX0AUTh CHHYC, KOCHUHYC, TAHI€HC YIJIOB TPEYTOJIbHUKA U CTOPOHBI TPEYTOJbHUKA Yepe3
Teopemer KocuHyc ¥ CHHYC HOpPSIMOTO H TpuroHOMeTpUYecKHe QYHKIMH YIJIOB.
KOCHHYCOB H TyIoro yrna. TeopeMa [peryars TpeyronbHEK, HCTIONB3YS ONpEENEHNsS TPUTOHOMETPHYECKUX (GYHKIMIL OCTPOro
CHHYCOB. KOCHHYCOB(0000IIEHHAST )
yria, TEOpEMY CUHYCOB U KOCUHYCOB.

(14 ) TeopemMa CHHYCOB (C paanmycom

OTIHCAHHOM OKPYKHOCTH). PemiaTh HecTaHAAPTHBIE IPAKTUYECKHUE 33J]a4H, CBOASIIMECS K HaXOXKICHUIO Pa3IMUHBIX

dopmyra mIomaIuTpeyroibauka PICMCHTOB TPCYTOJIbHIAKA

yepe3 ABE CTOPOHBI U YTOJI MEXIY

HUMU. ®dopmyna IJIOIIA TN

JEeTHIPEXYTOJIbHUKA Yepe3  €ro

TIMarOHAIHA U YTOJI MEXy HAMU.
IIpeoopaszoBanue |[lonstne o  mpeoOpazoBaHnOCBAMBATL NMOHATHE IPEOOpPa30BaHMs MOAOOUS.
noaoous. mo100us. HccaenoBaTh OTHOIICHHWE JIMHEHHBIX 3JIEMEHTOB (UTYp MpU TPeoOpa3oBaHUU TOI0OMS.
(8 9) CoOTBETCTBEHHBIE dJIEMEHTEIHaxoauTh prMephl 01001 B OKpYy’Katolel 1elCTBUTEIbHOCTH.

Mo00HBIX uryp.

Pemarthb FCOMCTPHUYCCKUC 3aaavuu W 3aJaud U3 pCaHBHOf/'I JKHU3HHU C HCIOJIB30BaAHUCM

IMPU3HAKOB HO)IO6HI)IX TPEYroJIbHUKOB.
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Ha3zBanue
pa3aesia (TeMbl)

OcHOBHOe coepKaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

Kypca
(koHUecTBO

4acoB)

MeTpuyeckue Teopema o npou3BeIcHUY [BHIBOIUTH METPUYECKUE COOTHOILICHUS MEXKY OTPE3KaMH XOPJ, CEKYIIMX M KacaTeIbHbBIX
COOTHOIUICHUHA B OTPE3KOB  XOpA, TCOPEMa O |c UCIOJIb30BAHWEM BIMCAHHBIX YIJIOB M IMOAOOHBIX TPEYrOJbHHKOB.

OKPY’KHOCTH. [PON3BE/CHIN OTPE3KOB | cnoib30BaTh TEOpPEMBI O NPOM3BEIEHHH OTPE3KOB CEKYIIMX, O KBajpare KacaTelbHOi
(84) CEeKyIIMX, TeopeMa O KBajpaTe

kacareqbHOU. [IpuMeHeHne B
pELIEHNN T€OMETPUYECKUX 33124

IIpH pCIICHUN 3a/]a4, IIOCTPOCHHUHU qepTemeﬁ Ha MMPAKTHUYCCKUX 3aHATUAX

BexTopsl (12 1)

Onpenenenue BEKTOPOB,
CJIIOKEHUE U Pa3HOCTh BEKTOPOB,
YMHOKEHUE BEKTOpa Ha YUCIIO.
DU3NYECKUH U TEOMETPUYECCKUM
CMBICJI BEKTOPOB.

PasioxkeHne BeKkTOpa IO JBYM
HEKOJJTMHEAPHbIM BEKTOpPaM.
KoopauHnats! BeKTOpa.
CkanspHoe IIPOU3BECHHE
BEKTOPOB, €ro IMPUMEHEHUE s
HAaXO0XJACHUS JUIMH U YIJIOB.

Pemrenyie 3agad ¢ IIOMOIIBIO
BEKTOPOB.
[Ipumenenue BEKTOPOB s

pelieHusl 3aJad KUHEMAaTUKU U
MEXaHUKH. MeTol KOOpAuHATIIpH
pElIeHUN TE€OMETPUUECKHUX 3aad.
crionb3oBanue MeTOoJIa
KOOpPAMHAT B  MNPAKTHYECKUX
3aJa9ax

Hcnosb30BaTh BEKTOPHl KAaK HANPABICHHBIC OTPE3KH, HCCIEI0BATH TCOMETPUYCCKHIA
(mepemerienne) U GU3NIECKUH (CHUITA) CMBICIIBI BEKTOPOB.
3HATH ompeJesieHUs] CyMMBbl M Pa3HOCTH BEKTOPOB, YMHOXXEHHS BEKTOpa Ha 4YHUCIIO,

HCCIe0BATh T€OMETPUUECKUI U PU3NUECKUI CMBICIIBI 3TUX ONEepaLuil.

PemaTb reoMeTpu4eCKHe 3a/1a41 C UCIOJIb30BAHUEM BEKTOPOB.

PackJiaabIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnosb30BaTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB, BBIBOAMTH €0 OCHOBHBIE CBOMCTBA.
Bbr4ucjasAaTh CyMMy, pa3HOCTb U CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB B KOOPAUHATAX.
IIpuMeHATH CKaIsIPHOE IPOU3BEACHUE IS HAXOKAEHUS JUIMH U YIJIOB.

Hcnoab30BaTh CBONCTBA YIVIOBOIO Ko3((¢UIMEHTa MpsSMON NpH pelleHuH 3ahady, A
OIPEAEIICHUS PACIIONOKEHUS MPSIMOM.

IIpuMeHATh KOOPAMHATHI IIPU PEIICHUM T'€OMETPUYECKUX M INPAKTUYECKUX 3a1ad, uis
MOCTPOCHUS MaTeMaTHUYECKUX MOJIENIeN peabHbIX 3a7a4 («METOoJl KOOpANHATY).
IMoab30BaTHCA IS TOCTPOSHUS U UCCIIEIOBaHUI IM(POBBIMU PECYpPCAMHU.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUH

IloBTOpEHME,
00001IEHME,
CHCTEeMAaTH3 AN

[IoBTOpEHHE OCHOBHBIX IMOHITUH U]
METOJI0B KypcoB 7—I10 kiaccos,
0000IIEHHE U CHCTeMaTH3allus]
3HAHW.

OnepupoBatb NOHATHAMHU:  (Qurypa, TOYyKa, IHpsAMas, yrojl, MHOIOYIOJbHUK,
PaBHOOEIPEHHBII W PaBHOCTOPOHHHH TpPEYroJbHUKH, MPSIMOYTOJBHBIM TPEyrojbHHUK,
MeraHa, OMCCEKTpHUCa M BBICOTA TPEYroJbHHUKA, MapajieiorpaMM, poMO, MPsSMOYTOJIbHHUK,
KBaJ[paT, TpaIeus; OKpy>KHOCTb, KacaTelIbHasi; paBEHCTBO U MOA00UE PUTYp, TPEYTrOIbHUKOB;
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Ha3zBanue
pa3aesia (TeMbl)

Kypca

OcHOBHOe coepKaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

Tpeyronpuuku. IlapamienbHbie u
[EPIICHANKYIISIPHBIE TIPSIMBIE.
OKpy>KHOCTB u KpYT.
['eomeTpruyeckue  MOCTPOCHUS.
YTibl B OKpYKHOCTU. Brincanusie

1 ONMCaHHBIE  OKPYXXHOCTH
MHOIOYrojapHukoB. Ilpsamas wu
OKPY>KHOCTb.
UeTlpéXyroJbHUKU. Brincanubie
148 ONMCAHHbIE
YETBIPEXYTOJIBHUKHU.

Teopema I[ludaropa u Hagana
TpUuroHomerpuu. PemenueoOmux
TPEYTrOIBHUKOB.

[TpaBUIbHBIE MHOTOYTOJBHUKH.

[IpeoOpazoBanms TIJIOCKOCTH.
JIBrOKeHUS. [TonoGwue.
CuMMeTpus. IImomane..
Boruncnenne TUTOIIA IeH.
[Tnomanu nOAOOHBIX  QUTYP.
JlekapToBbl ~ KOOpAMHATHI  Ha
MIOCKOCTH.

(koHUecTBO

4acoB)

3HAHMI [Ipocrenmue reOMeTpUUIECKAENapaICIbHOCTE M TEPHCHAUKYISIPHOCTh TPSIMBIX, YIOJ MEXKIY MHPSIMBIMH, CHMMCTPHs

(10 v) burypst u ux CBOMCTBA..0OTHOCUTEIILHO TOYKU U IPSAMOM; JJIMHA, pACCTOSIHUE, BEJIMYMHA YIJa, IO/, IEPUMETP.
3mepenne reomerprueckux CN0Ib30BaTh GOPMYJIBI: IEPUMETPA U IUIOLIAIN MHOTOYTOJIBHUKOB, JUTHHBI OKPY)KHOCTH
BCITAYMH. [UI0IIAN Kpyra, 00bEéMa NpsAMOYToJbHOTO Napajielenunea.

OHepI/IPOBaTb NMOHATUAMMU: IIPAMOYIrOJIbHad CHUCTEMa KOOpAWHAT, BCKTOP, HCIOJbB30BaATh
OTHU IMOHATHUA JIA HOPCACTABICHHA HOAaHHBIX W PCHICHUA 3aJad, B TOM YHCIC H3 OPYIUx
y‘Ie6HHX MpeaAMCETOB.

Pematn 3aJJa4Yd Ha IIOBTOPCHHUE OCHOBHBLIX HOHHTHﬁ, HIUIFOCTpALUIO CBsI3eH MCKAY

[Pa3JIMYHBIMHU YaCTSAMH Kypca.
Bri0oupars MeTox [IJ1s pelieHus 3a/1a4u.
Pemrate 3aga4yn U3 MOBCEJHEBHOM KU3HHU.

BeKTOpBI Ha IIJIOCKOCTH.

13meck pECTABICHBI JIEMEHTHI COJIEpKaHuUs Kypca, H3ydaBinecs B 5—~8 kiaccax U TpeOyrolue moBTOpeHus, 0000mmeHus u cuctemaru3anuu. OOpammarscs

K 3TOMY MaTepualy MOXHO B BUJI€ AKIICHTA HAa 3aBCPUIAIOIICM OTaIlc I/I3y‘IeHI/I$I9]§’pC3 9 knacca miIm pacnpeaciiaTh 10 COOTBETCTBYIOIIUM TEMATUUCCKHUM



10 kJacc (He MeHee 68 4)

JlJIMHA OKPYKHOCTH
U IJIOMIAb KPyra.
Borunciaenne
nJioiajei

(16 g)

Uucno m m JIuMHA OKPYKHOCTH.
JInuHa TyTH OKPYXHOCTH.
Pannannas mepa yria.

[Tnomans Kpyra ¥ €ro 3JIEMEHTOB
(cexTopa u CEerMeHTa).
Boruncnenne miomaneit  ¢uryp,

HasBanue OcHoOBHOE co/iep:KaHue OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIUXCS
pa3zaeJia (TeMbl)
Kypca
(koMUecTBO
4acoB)
lexapToB JlexapToBbl KOOpPAMHATBHI TOYEK (OCBaMBaTh MOHATHE NPIMOYTOJIbHON CHUCTEMBl KOOPAUHAT, JEKAPTOBBIX KOOPAUHATTOUKH.
KOOPJAUHATHI Ha INIOCKOCTH. BbIBOAUTH ypaBHEHUE NPSMONM U OKPYKHOCTH.
ILIOCKOCTH YpaBHeHHe IPAMOH. YIIOBOH |Byinengre nonubli Kksagpar ls HAXOMKIEHHS LEHTPA W Pajuyca OKPYKHOCTH MO €8
Kod(h(ULIMEHT, TaHITeHC yria
(16 u) YpaBHEHUIO.
HAKJIOHA,  MapajuleJibHbIE U P .
HepHEHANKYISPHBIE TPIMBIC. emiaTh 3a4aYM HA HAXO0XKICHUE TOYEK IEPECEUCHUs NPSAMBIX M OKPYKHOCTEH C
Y paBHeHHE OKpYXKHOCTH. |[TOMOIIBIO METO/1a KOOP/IMHAT.
HaxosxneHue koopaunHar Touek |[MCIoJb30BaTh CBOMCTBA yriioBOro Kod(Q@uuueHTa NpsAMOH IpH pEICHMU 3aj1ad, Ajis
[CPECCUCHUST  OKPY)KHOCTH M |ONpPEAEIICHHS] PACIION0KEHUS IPSIMOM.
[IPSMOH. IIpuMeHATH KOOpPJIWHATHI NMPU PEUNICHUHM TEOMETPUYECKHUX W MPAKTUUECKHX 3ajad, sl
MeTox KoOpZMHAT IPH. PeIeHAH MMOCTPOCHUSI MaTEMaTHUYECKUX MOJIENEeH pealbHbIX 337a4 («METO/I KOOPIUHATY).
reOMETPUYECKUX 3a/1a4. .
Ilosib30BaTHCS 171 TOCTPOCHUS U HCCIET0BaHUHN ITU(PPOBBEIMHU PECYPCAMH.
1 crionbp3oBanne METOoJIa 3 .
KOODAMHAT B  mpakTHUeckux |SHAKOMHTBCSH € MCTOPHEil pasBUTHA [EOMETPHHU
3a7a4ax
[IpaBuiabHbIE [IpaBuibHBIE MHOTOYTrOJIbHUKHPOPMYJIHPOBATH ONPEIECICHUE NPABUIBHBIX MHOTOYI'OJIBHUKOB, HAXOAMTh UX JJIEMEHTHI.
MHOIOYIrOJIbHUKHU. [BBIUUCICHUE  UX 71eMeHTOB.[101b30BATHCA TOHSATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIbIO MPABUIbHBIX

MHOT'OYTOJIbHUKOB, ONPeaessiTh YNCIIO T, JNIMHY JyTU U PAHAHHYIO MEpY YyIJIa.
[IpoBoAUTH NEepPexo/1 OT PaJHMaHHON MEPHI yIiia K IpaayCHON U HA000POT.

OnpenensaTs Iomans Kpyra.

BoiBoauTs GopMyJibl (B rpaJycHON U paJlaHHON Mepe) AJs AJTUH YT, II0a1eHCeKTOPOB
Y CErMEHTOB.

BoruncasiTe 1iomaan GUryp, BKIIOYAIOIIUX 3JIEMEHTHI OKPYKHOCTH (KpyTa).

BKJIFOYAIOMIUX JJICMCHTHI KpyTa

HaxoauTsh mjIolagy B 3agadax pCaHBHOﬁ JKHN3HHU.

99



Ha3Banmue OcHoOBHOe colep:KaHue OcHOBHBIE BUIbI 1€ATEJIBHOCTH 00y4al0IIAXCS
pasaena (Tembl)
Kypca
(kosHUecTBO
4acoB)
JIBUIKEHU ST [ToHsiTHE O IBMKEHUUIUIOCKOCTH. |Pa3oupaTh nprMephl, HIUTIOCTPUPYIOIINE MOHATHS ABHKCHHUS, ICHTPOB U OCEHCUMMETPHHU.
IJTIOCKOCTH [lapasnienbHbId HIEPEHOC, | MopMyIMPOBATH OINPEICICHUS NapAJLIEIBHOr0 MEPEHOCA, [IOBOPOTA U OCEBOMCUMMETPHHU.
(10w noBOpoT M cummeTpus. Ocu 1 BBIBOAMTH MX CBOWCTBA, HAXOAMTH HEMOABMKHBIC TOUKH.
[ICHTPBI CHMMETPHHU. N N
Mpocteiimme  mpuMeHenns b HaxoauTh IEHTPHI U OCH CI/‘I’MMeTpI/II/I npocTerimux Guryp.
betmenmy 3anau, IpuMeHSATDb MapauIe/IbHbIA MEPEHOC U CHMMETPHUIO MIPU PEIICHUH 'E€OMETPUYECKHUX 3aj1ayl
(pa3dupath MpUMEpHI).
Hcnonb30BaTh /1715l TOCTPOCHHS U UCCIICIOBAHUI IIU(PPOBBIC PECYPChI
IloBTOpEHHUE, [ToBTOpCHNE OCHOBHBIX MOHATHH (OmepUpoBaTHL MNOHATHAMHU: (GuUrypa, TOYKa, MpsiMasl, Yrol, MHOTOYTOJbHUK,
00001meHue, u  MeTomoB KypcoB /—10 |paBHOOEIpEHHBI M pPaBHOCTOPOHHUU TPEYrOJbHHUKH, TPSMOYTOJIBHBIA TPEYroJbHUK,
CHCTEMITHBAUMI e naccos, 060011eHnE ¥ |MearaHa, GMCCEKTPHCA M BBICOTA TPEYTOJIBHKKA, APAILIENOrPaMM, POMO, TIPAMOYTOJIBHUK,
3; :31 Huu CHCTEMAaTH3aLHsI 3HAHUWH. [KBAJpaT, Tpalelus; OKPYKHOCTh, KacaTelbHas; pPaBeHCTBO M mojodue uryp,
(26 [IpocTeiiiiie  TeOMETPUYECKHE (TPEYTrOJbHUKOB; MApallICIbHOCTh U HEPIECHIUKYIIPHOCTD MPSIMBIX, YTOI MEXKAY MPSIMBIMH,
¢urypel M HX  CBOWCTBa. (CHMMETpPHS OTHOCHTEIHHO TOUKH U MPSMOIL; AJIHMHA, PACCTOSIHUE, BEIMYMHA YIa, IUIOIIA/Ib,
H3mepenue TEOMETPUUYECKUX [[TEPUMETP.
BeJIMYMH. TPeyroNbHUKH. M cnoJb30BaTh (hOPMYIIBI: IEPUMETPA U IUIONIA I MHOTOYTOJHUKOB, JJTHHBI OKPYKHOCTH
[TapanienbHbie U IJIOIIAN Kpyra, 00béMa MpSMOYTOJIbHOTO Mapauiesenure/a.
IEPIICHANKYJIAPHBIC NPAMBIC. OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAS CHCTEMA KOOPAMHAT, BEKTOP; MCI0JIb30BaTh
OKpyXHOCTb 51 KpYT.
OTU TIOHATHS JUISl TPEICTABICHUS TAHHBIX W PEIICHUS 3a1ad, B TOM YHCIE U3 JPYTUX
['eoMeTpuyYECKHE  TOCTPOECHUS. VueGHDBIX PEIMETOB.
YTJIbl B OKPY/KHOCTH. Pemiath 3a1a4M Ha [OBTOPEHHE OCHOBHBIX TIOHATHI, WILTIOCTPAIMIO CBA3EH MEKY|
BrvcanHble M OMHMCAHHBIC |nasyyyppivy yacTsiMu Kypca. BEIGHPATH METO /U1 pelleH s 3a/auu.

231ech MpeACTaBICHBI JIEMEHTHI COACpKaHMs Kypca, uzydaBiiurecs B 5—10 kmaccax u TpeOyromyue moBTOPEHUs, 0OOOIICHUS U CUCTEMaTH3AIINH.
OOpararbcst K ATOMY Marepualy MOXXHO B BHJIE€ aKIIGHTa Ha 3aBepllaroiieM dTarme u3ydeHus: kypca 10 kimacca unmu pacmnpenensTh Mo
COOTBETCTBYIOIMM TEMATHYECKUM Pa3JieiaM, H3y4aeMbIM B T€UCHHE yIeOHOTO fpRa.



Ha3Banmue
pasaena (Tembl)
Kypca
(kosHUecTBO
4aCOB)

OcHoOBHOe colep:KaHue

OcHOBHBIE BUIbI 1€ATEJIBHOCTH 00y4al0IIAXCS

OKPY’KHOCTH MHOI'OYTOJIbHUKOB.
[Tpsamas u OKPY>KHOCTb.
UeTpipéxyrobHUKHU. Brincanueie
17 OIMCaHHBbIE
YEeTHIPEXYTOJIbHUKH.

Teopema Iludaropa u Haugama
TpUroHOMEeTpHH. Perenneodumx

TPEYTrOJIbHUKOB.

[IpaBuiibHBIE MHOTOYTOJBHUKU.
[IpeoOpazoBanms IUIOCKOCTH.
J[BrOKeHUS. [TonoGwue.
CummeTpus. [Tnomane.
Brraucienne IIoIaaei.

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

Pemath 3324y U3 IOBCETHEBHON YKU3HU.

[Ipu pazpaboTke paboueil mporpamMmbl B TEMATHYECKOM ILIAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOKHOCTH WCIIOJIH30BAHUS
IEKTPOHHBIX (1U(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIONIUXCS y4eOHO-METOIUYSCKUMH MaTepuajgamMu (MyJIbTUMEIUNHBIC
MPOTPaMMBbl, SJIEKTPOHHbIE YYCOHUKH M 3aJJaUHHUKH, DJEKTPOHHBIE OMOIMOTEKU, BUPTYaJbHBIC JTA0OPATOPUU, UTPOBBIEC MPOTPAMMBI,
KOJUICKIIMM IU(PPOBBIX 00pa3oBaTEbHBIX PECYPCOB), HCMOJIB3YEMBIMU [JIi OOydeHHss M BocmuTaHusi oOydaronuxcsi ¢ PAC,

IPEJICTABICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUAE M peanu3yromuMu augaktudeckue BosmoxkHoctd KT, comepixanne KOTOpbIX

COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 06paBOBaHI/II/I.
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OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

8 - 10 KUIIACCBI

Henan n3yyeHusi yueOHOro Kypca

B coBpemeHHOM IUPPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTD, KaK C TOYKH 3PCHHSI MPAKTUYECKUX MPHUIIOKEHUH, TaK
U UX poJiu B 00pa30BaHUU, HEOOXOIUMOM KaXKAOMy 4esioBeKy. Bo3pacraer uncio
npodeccuil, pu OBJIAAECHUU KOTOPBIMH TpedyeTcsl Xopouias 0a30Bas MOJATOTOBKA
B 00J1aCTH BEPOSTHOCTH M CTATHCTUKH, TaKas MOATOTOBKA BayKHA JIJIS TPOTOTIKCHHS
oOpa3oBaHUs U JJIs yCIEIHON MpodecCrnOHaIbHOM Kapbephl.

Kaxxapiit 4enmoBek MOCTOSSTHHO MPUHUMAET PEIICHUs] Ha OCHOBE MMEIOIITUXCS
y HEro JaHHBIX. A /11 000CHOBAHHOTO MPUHSTHS PEIICHNUS B YCIOBUSXHEIOCTaTKa
WM U30bITKa HHGOPMAIIMU HEOOXOIMMO, B TOM YHCJIE XOPOIIO C(hOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUYECKOE MBIIIUICHHUE.

NMeHHO T1O03TOMYy OCTpO BCTaja HEOOXOJUMOCTh c(opMuUpOBaTh Y
oOy4aroruxcst GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B Ce0sl B KaUueCTBE
HEOTHhEMJIEMOM  COCTAaBJISIONIEH  yMEHHE  BOCIPUHUMATh M KPUTHYECKH
aHAIM3UPOBaTh MH(OPMAITUIO, IPEJCTABICHHYIO B PAa3IMUYHBIX (JOpMax, MOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTHX pPEAJIbHBIX TIPOIECCOB M 3aBHUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIE pacuérbl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHITUTIaMU cOopa, aHAIN3a U TTPEICTABICHUSI JAHHBIX U3 PA3JIMYHBIX Chep KU3HH
00111ecTBa U TOCyAapCTBa MPUOOIIAET 00YUYaIOIIMXCS K 00IIEeCTBEHHBIMUHTEPECAM.
N3yuenne oCHOB KOMOWHATOPUKH Pa3BUBAET HABBIKM OpraHU3alluu Tepedopa u
nojc4yéTa yrciia BApUaHTOB, B TOM YHCIIe, B MPUKIIAJHBIX 3aJa4aX. 3HAKOMCTBO C
OCHOBaMHM Teopuu  TpadoB co3MaéT MaTeMaTuyeckuid (QyHIaMEHT  JUIsd
(GopMupoOBaHUs KOMIIETEHINI B 0071acTH HHOOPMATUKH U LIUPPOBBIX TEXHOJIOTHUH.
[ToMmuMo »TOro, MNpU H3YYEHUU CTATUCTUKH U BEPOSTHOCTH OOOTAIAIOTCS
MPEJCTaBICHUS YYalllUXCs O COBPEMEHHOM KapTHHE MHpa U METOJIax €ero

HCcCiacaoBaHusl, (bOpMI/IpyeTCH IMOHUMAHNC POJIM CTATUCTUKM KaK HCTOYHHKA
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COLIMAJIbHO 3HAYMMOW HMH(pOPMALIMM U 3aKJIAJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIICHUS.

B cooTBeTcTBUM C JaHHBIMH IEISIMH B CTPYKTYpPE MPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTUKA» OCHOBHOW IIKOJBI BBIAEIEHBI CIEIYIOLINE
coaepkaTesibHO-MeToanueckre muHun: «lIpencraBienne NaHHBIX U ONUCATENbHAS
CTaTUCTHKa»; «BeposTHOCTHY; «DneMeHThl KOMOMHATOpUKW»; «BBeaeHue B
TeopuIo rpadoB.

Conepxanue nunun «lIpencraBneHne TaHHBIX U ONUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM 7151 (pOPMHUPOBAHUSL HABBIKOB PaOOTHI ¢ MHGOPMAIIMEH: OT YTEHUS
Y UMHTEpIpeTanuu MH(pOopMaIlu, NpeCTaBICHHON BTAa0IMIAX, HA JuarpamMMmax u
rpagukax g0 cOopa, NPEACTABICHHUS W aHalu3a JAHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEAHMX W pacceuBaHusi. Paboras ¢ JaHHBIMH,
oOyyaromuecs: ydarcsi CUUTHIBATb W HWHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATH,
apryMEHTUPOBaTh M KPUTHUKOBATh MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh Hal
(dakTopamu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHMBATh HMX BIUSHUE Ha
paccMaTpyUBaeMbl€ BETUYUHBI U TIPOLIECCHI.

NHTYynTHBHOE NIPEACTaBIEHUE O CIYyYaliHOM W3MEHYHMBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEW W TEHICHIIMH CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOM JUIA
M3yYECHUs TEOPUHU BEPOSATHOCTEN. BOJbIIOE 3HAUECHHE 3/1IECh UMEIOT TPAKTUUYECKUE
3a/1aHus1, B YACTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHnsTHE BEPOSTHOCTH BBOJMTCS KaK Mepa MpPaBIONOAOOUs] CIydaitHOTO
coObrtusi. [lpm m3ydeHunm Kypca oOydaroniuecss 3HAKOMSATCS C MPOCTEHIIMMHU
METOJaMU  BBIYUCJICHUS BEPOATHOCTEM B CIyYallHBIX OKCIEPUMEHTaxX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HUCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJISIONIMMH CTaBUTh W pemIaTh Oojiee CIOXKHBIE 3amadd. B Kypc BxoasT
HayaJdbHbIE TIPEACTABJICHUSI O CIy4alHBIX BEJIWYMHAX W HUX YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takxe B paMKax 3TOro Kypca OCyIIECTBISETCS 3HAKOMCTBO O0yYarOLIUXCS C
MHOXECTBAaMU M OCHOBHBIMHU OIEPALMSAMHU HaJ MHOKECTBAMHU, PACCMaTPUBAIOTCS
MpUMEpHl IPUMEHEHUS Il PELICHUs 3a/lad, a TaK¥Ke MCHOJIb30BAaHUSI B JIPYTHX
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MAaTeMaTUYCCKUX KypCaX U y‘l€6HBIX npeamMeTax.

MecTo yueOHOTro Kypca B y4eOHOM IJIaHe
B 8-10 knaccax uzyvaercsi Kypc «BeposiTHOCTh U CTaTHUCTHKA», B KOTOPbIN
BXOIAT paznensl: «lIpeacTaBieHne JaHHBIX W OMNMCATENIbHAs CTATUCTHKAY;
«BeposgaTtHocThY; «neMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.
Ha uzydenue nannoro xkypca oTBoauT 1 yueOHBIN yac B HElENO0 B TEUCHHE

Ka)K70ro roja ooy4yenus, Bcero 102 yueOHbIX yaca.

Coaepxanue yueOHOro Kypca (1mo rogam 00y4eHus)

8 ki1acc

[IpeacraBnenuie JaHHBIX B BUJIE TaOJIUII, AUarpaMM, rpadukoB. 3arnoaHeHUe
Ta0JIUI, YTEHHWE U TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyToBbIX). UTeHHe rpaukoB peanbHbIX IpoueccoB. M3Bneuenne nudopmanuu us3
JUarpaMM U TaOJINIL, UCTIOIH30BAHNE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apu(pMETUYECKOe, MeIHaHa, pa3Max,
HamOOJbIIIeE M HaWMEHbIIEe 3HA4YCHHs HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCTIEpUMEHT (ONBIT) U Ciy4yailHoe coObiTue. BeposTHOCTh U
gacToTa. Pojib MaIOBEPOSITHBIX W MPAKTUUECKH JOCTOBEPHBIX COOBITHIA B IPUPOIE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepumnHa, pedpo. Crenenb BepimmHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBs3HocTH rpada. -llemm u muxmel. [yt B
rpadax. O06xon rpada (dinepoB nyth). IlpeacraBienne 006 OpUEHTHUPOBAHHOM
rpade. Pemenue 3amauc momortsto rpados.

9 kaace

[IpencraBnenne TaHHBIX B BUIE TAOJHII, JUArpaMM, TpaduKos.

MHOXEeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepauuu Haj
MHOK€CTBaMU: 00bEIMHEHUE, TIepeceUueHue, nonoaHeHre. CBoWCcTBa ornepanuii Haj

MHOKCCTBaAMHU: NEPEMECCTUTCIIBHOC, COUYCTaTCIBbHOC, pacnpeacinuTCIbHOC,
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BKItOUeHMs. Mcmonb3oBaHue rpauyecKkoro MpPEICTaBICHUS MHOMXKECTB IS
ONMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenne paccenBaHusl AaHHBIX. Jlpcnepcus M CTaHAAPTHOE OTKIOHEHHE

YHUCJIOBBIX HA00POB. JlnarpamMmma paccerBaHusI.

DOneMeHTapHble COObITHUA ciaydailHoro ombita. CrydaiiHble COOBITHS.
BepositHocTrt  coObiTuii. OMNBITBI ¢ PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMHU
coObrtusiMu. CiydaiiHbiit BEIOOpP. CBSI3h MEXKIy MAIOBEPOSITHBIMHA U TIPAKTUICCKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

JepeBo. CBOWCTBa [JE€PEBHEB: E€IUHCTBEHHOCTHh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKIY YMCIOM BepIIMH W uucioMm pe&odep. Ilpasuio
YMHOXEHHUs. Penienne 3a1a4 ¢ noMoIIpto rpagos.

[IpotuBononoxueie coObiTus. [uarpamma Oitnepa. OObenuHeHUE U
nepeceyenre coObiTuii. HecoBmectHpie  coObiTus. Dopmyna  ClOKEHHUA
BEPOSATHOCTEW. YcCIIOBHAs BeposATHOCTh. [IpaBuno ymHOxeHus. HeszaBucumeie
coObrTusi. IlpencraBnenue sSKcreprMEHTa B BHJE JepeBa. PereHue 3amad Ha
HaxXO0XKJICHUE BEPOSATHOCTEH C IMOMOINBI JEpeBa CIIy4alHOI'O DSKCIIEpUMEHTA,
nuarpamm Jiiepa.

10 knacc

[IpeacraBnenre AaHHBIX B BUAE Ta0nul, JAuarpamMm, TIpauUKOB,
UHTEpIpeTalus JaHHbIX. YTeHne U MOoCTpoeHUe TabJvil, Juarpamm, rpaukoB 1Mo
peaIbHbIM JAHHBIM.

ITepectanoBku u pakropuan. CoueTaHust ¥ YUCIO codeTaHUU. TpeyroJbHUK
ITackans. Pemenne 3a1a4 ¢ MCIIOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposiTHOCTh. CiydaiiHbIA BBIOOp TOYKM W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'M OKPY’KHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi MCOBITAaHUN 10 MEPBOrO ycrexa.
Cepust ucnbiTanuii bepHyu. BeposTHOCTH COOBITMH B CepUU  HUCIBITAHUN
bepuymnu.

CrnydaiiHasi BeIMYMHA M pacIpesielieHne BeposTHOCTed. MartemaTuueckoe
oxumanue U gucnepcus. I[lpumepsl MaTreMaTHYECKOro  OXUIAHUS — Kak
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TEOPETUYECKOT0 CPEIHEr0 3HA4Y€HMsI BEJIMYMHBI. MaTeMaTudyeckoe OXuAaHue U
JUCTIIEPCHS] CTyYalHOM BETUYMHBI «YUCIIO0 YCIIEXOB B CEPUU UCTIBITaHUI bepHymny.
[Tonstue o 3akoHe OonbIIKX yncen. M3mepeHne BeposSTHOCTENW ¢ TOMOIIBIO

yacToT. PoJIb ¥ 3HaUeHUE 3aK0HAa OOJIBIITNX YHCET B npuponc u O6HleCTBC.

Ilnanupyemblie npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS Pado4eil MporpaMMbl
Kypca
(o rogam o0y4YeHus)
[IpenMeTHbIe pe3yNbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTaTUCTHKA» B
8-10 kimaccax xapaKTepu3yrTCs CICTYIONTUMH YMECHUSIMU.

8 kiacc

Yurare mHbOpMAIMIO, MPEACTABICHHYIO B Ta0OiaWIAX, Ha AWarpaMMax;
MPEACTABIIATh JTaHHBIE B BHJIC TaONHI, CTPOWTH JHArpaMMbl (CTOJIOUKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCCHBaM 3HAYCHUH.

OnuceiBaTh W  HMHTEPIPETUPOBATH peabHBIE YHUCIOBBIE JAHHEIE,
MIPE/ICTAaBJICHHBIC B TAOJIMIIAX, HA TUarpaMmax, rpadukax.

Hcrnonb3oBaTh AJisi ONMHUCAHUS JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apudmeTnueckoe, MenuaHa, HauOoJbIlIee W HAMMEHBIIEE 3HAUYCHUS,
pa3mMax.

NmeTp mipencTraBieHHE O CIyYalHOW W3MEHUYMBOCTH HA MPUMEpPAX LEH,
(GU3NYECKUX BEIMYHMH, aHTPOTIOMETPUUCCKUX JTaHHBIX; UMETh IPEJICTABICHUE O
CTaTUCTUYECKOU YCTOMYNBOCTH.

9 kaace

N3BnekaTs U mpeoOpa3oBbIBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B BHUJC
Ta0HII, TUarpaMm, rpauKoB; MPEJCTABIAThH JaHHBIC B BUJIEC TAOJIHII, TUATPAMM,
rpaduKos.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TMOKA3aTeNe: CpeHUX
3HAYCHUU U MEp paccerBaHMsl (pa3Max, TUCIIEPCHUS U CTAaHJAPTHOE OTKIOHCHHE).
HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUH U 4acCTOThl COOBITUH, B TOM YHUCIE MO

pe3ynbTaTaMm u3MepeHui 1 HaOJI0ICHU.
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HaxonuTth BEpOATHOCTH CITydalHbIX COOBITHH B OIbITaX, 3Hasi BEPOSITHOCTU
AJIIEMEHTApHBIX COOBITHIM, B TOM YHCJIE€ B OINBITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyueckre MOAEIN: JEPEBO CIYYAHHOTO HKCIIEPUMEHTA,
JarpaMMsbl Diliiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSIMHU: MHOMXKECTBO, IOJAMHOKECTBO; BBIIIOIHATH
olepalvyd HaJl MHOXECTBaMH: OOBEIMHEHUE, IEepPEceueHue, JIOMOJIHEHUE;
MEPEUUCIISTH 3JIEMEHTHI MHOKECTB; IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe MpeicTaBICHUE MHOXKECTB M CBSI3€H MEXKIY
HUMHU U1 OMTMCAHMS MPOLIECCOB U SIBJIEHUW, B TOM YHUCJIE MPU PEIICHUM 3a/1a4 U3
JIPYTUX y4€OHBIX TPEAMETOB U KYPCOB.

10 knacc

W3Bnekath u mpeoOpa3oBbIBaTh HH(OpMAIUIO, TPEACTABICHHYIO B
pa3NUYHBIX MCTOYHHMKAX B BHUJE TaONUIl, JuUarpaMm, TpadukoB; MPEACTABIATh
JIaHHbBIE B BUIEC Ta0OJIUII, TUarpaMM, rpauKoB.

Pemate 3amaun OpraHu3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE C
UCITIOJIb30BAaHNEM KOMOWHATOPHBIX MPABIII U METOJIOB.

Hcnonb30BaTh ONMUCATENbHBIE XAPAKTEPUCTUKH JJII MACCUBOB YMCIIOBBIX
JTAHHBIX, B TOM YUCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxoauTpk 4acTOTHI 3HAYEHUM U YaCTOTHI COOBITHUS, B TOM YHUCJIIE MOJIb3YSCh
pe3yJibTaTamMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOCHUH.

HaxonuTh BEpOSTHOCTH CITy4aiiHBIX COOBITHI B M3yUYE€HHBIX OIBITaX, BTOM
YHUCJIe B OMNBbITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX
VCIBITAaHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAaHUN bepHyIu.

NmeTp mpeacraBieHue O CIIyYalWHOM BEIMYMHE W O PACIpElCIICHUU
BEPOSITHOCTEN.

NMeTp mipencTaBieHHEe O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUHU
3aKOHOMEPHOCTH B CIIyYalHON M3MEHUYMBOCTH U O POJH 3aKOHA OOJIBIIUX YUCET

B [IPUPOJIE U OOIIECTBE.
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TemaTuveckoe IVIaHUPOBaHUE Y4eOHOro Kypca (1mo rogam o0y4yeHust)

8 kJuacc (He meHee 34 u)

Ha3Banmue
pa3zaesa (Tembl)
(KoIMYeCTBO OcHoBHOE co/iep:KaHue XapakTepucTHKA JeATeJIbHOCTH 00YYAOIINXCS
4acoB)
IIpencraBienue [Ipencrasienue JAHHBIX B |OcBanBaTh Croco0bl IIPEICTaBICHNUS CTATUCTUYECKUX JAHHBIX U YHMCIOBBIX MacCHBOB C
IaHHBIX TadInIax. [TpakTHueckue MOMOILIBI0 TAaONUIl U AUarpaMM C HCIOJIb30BAHMEM aKTYaJIbHBIX M BAaXKHBIX JaHHBIX
(7 9) BBIUMCJICHHUS 1O  TaOMUYHBIM |(IeMorpaduyecKkue AaHHbIe, MPOU3BOJCTBO MPOMBIIUIEHHON M CEIbCKOXO03SHCTBEHHOU
TTAHHBIM. N3Bneuenue U [MPOAYKIIUH, OOIIECTBEHHBIE U TPUPOJIHBIC SIBICHNUSA).
WHTEpIpeTALH TabnuyHbIX [M3yyaTh MeToAbl paboThl ¢ TAOIMYHBIMH U TpadUYECKUMU MPEACTABICHUSIMU JAHHBIX C
naHHbIX. [lpakTHueckas paboTa |[MOMOIIBIO HIHU(PPOBBIX PECYPCOB B XO/1€ MPAKTUUECKUX PabOT.
«Ta0muieny.
['paduueckoe [Ipe/ICTaBICHHE
NMaHHBIX B BUJE  KPYTOBBIX,
CTOJIOMKOBBIX (cros64aThIX)
nuarpaMM. UTeHue u MoCcTpoeHue
TIarpaMm. [Tpumepsl
nemMorpagpuuecKux JUarpaMM.
[IpakTrueckas pabota
«JlnarpammbI»
OnucarejJbHas Uucnossle  Habopwl.  CpenHeelOcBamBaTh MOHSATHS YMCIOBON HAaOOp, Mepa LIEHTPAJbHON TEHAECHLUHU (Mepa LIEeHTpa), B
CTATHUCTHKA apudmeTuyecKoe. TOM YHCIIe CpeiHee apudMeTndeckoe, MeIMaHa.
(8 u) Menuana yucioBoro  Habopa.OnucbIBaTh CTATUCTUYECKHE IaHHBIE C TOMOIIbIO CPEIHEr0 apu(pMETHUECKOTO UMEIUAHBI.
'Y CTOMYMBOCTH MEIUAHBI. Pewrars 3amaun.
[Tpaktuyeckas pabora «Cpennue3yyath cBOiiCTBAa CpelHUX, B TOM YHCJIE€ C MOMOIIBIO HU(PPOBBIX PECYpPCOB, B XOJ€
3HAUCHUS. MPaKTUYECKUX padoT.
Haubonpmee u = HauMeHblneeOcBaMBaTh MOHATHSA. HaOOJbIIEe U HAUMEHbILIEE 3HAYCHHUS YUCIOBOIO MAacCHBA,pa3Max.
3HaYeHUs 4uciaoBoro  Habopa.PemaTs 3aga4yu Ha BEIOOp criocoba ONMMCcaHus JaHHBIX B COOTBETCTBUU C MPUPOAONJaHHBIX
Pa3max. W LEISIMU UCCIIET0BAHUS
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Ha3zBpanue
pasaesa (TemMbl)

(ko 1M4ecTBO OcHoBHOE co/iep:KaHue XapakTepucTHKA JeATeJIbHOCTH 00YYA0IINXCS

4acoB)

Cayuaiinast Cnyuaiinas M3MEHYUBOCTH (OcBaMBaTh MOHSITUS. YacTOTa 3HAYEHWH B MAacCHBE JaHHBIX, IPYNIHPOBKA JIAHHBIX,

H3MEHYMBOCTH (mpumepsr). YacTtoTa 3HaYEHUN B [TUCTOTrpamMMa.

(6 1) MaccuBe JaHHbIX. I'pynnupoBka. (CTPOMTH U AHAJM3HPOBATH THCTOTPAMMbl, HOAOMPATH [TOAXOISALINN Iar TPYHIUPOBKY.
['mcrorpaMmpL. OcBauBaTh rpaduueckue NpPEeACTaBIECHUS pa3HbIX BUJOB CIy4aliHOM W3MEHYMBOCTH, B
IIpaxTnyeckas paboTa irom ymcie ¢ MOMOMIBIO IH(POBBIX PECYPCOB, B X0/ MPAKTHIECKOH PaGOTHI
«CrnyuaiiHas U3MEHYHBOCThY

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

Teopuio rpagos [IpencraBnenue 3ajjaun C [BEpIUIMHBI), LIETIb U UK.

(4 9) nomomipto  rpada.  Crenensr [OcBamBaTh MOHSITUS: TyTh B rpade, 3iIepoB myTh, 00X0/1 rpada, OpueHTUPOBAHHBIH Tpad.

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

[IpencraBnenue 0

PemaTh 3a1a4u Ha MMOMCK CyMMBI CTeTeHel BepiminH rpada, Ha mouck ooxoxaa rpada, Ha
[OMCK IyTE€ B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bI IpEACTaBICHUS 3a7ad U3 Kypca aiaredpbl, r€OMETpUH, TEOpUHU
BEPOSITHOCTEH, IPYTrUX MPEIAMETOB C MOMOIBI0 rpadoB (KapThl, CXEMBI, DJIEKTPUUECKHE
1eny, GyHKINOHATIBHBIE COOTBETCTBHUS) HAa IPUMEpax.

BeposiTHOCTB M

CrnyyaliHbIii ONBIT U ClyyaliHOE

OcBauBaTh NOHATHSA. CIy4yailHBIH ONBIT M CiIy4ailHOE COOBITHE, MaJIOBEPOSTHOE U

yacToTa coObiTHe.  BeposdTHOCTb U |[OpaKTHYECKU JOCTOBEPHOE COOBITHE.
CJIYYAHHOI 0 4acToTa COOBITHSL. Ponp [M3ywyaTh 3HAYUMOCTH MAaJIOBEPOSITHBIX COOBITUH B MIPUPOJIE M OOILIECTBE HA Ba)XKHBIX
coObITHA MaJIOBEPOATHBIX M IMPaKTUYECKH [[IpUMepax (aBapuu, HECUACTHBIE Cllydyau, 3alluTa MepCcOHATbHON MHpOpMaIuy, nepegadya
(4 9) TOCTOBEPHBIX COOBITHIA B |IaHHBIX).
npupoze u B obmectBe. Monera [M3y4yaTh pojb KJIACCHUECKUX BEPOSATHOCTHBIX Mojiesell (MOHETa, MrpajbHas KOCTb) B
U UrpajbHas KOCTb B TEOPHM [TEOPUU BEPOATHOCTEH.
BEPOATHOCTEM. Ha6monaTh M M3y4aTh 4acTOTy COOBITUH B MPOCTHIX SKCHEPUMEHTAX, B TOM YHCIE C
[TpakTrueckast padora «Yacrora [MomoIIbI0 HU(POBBIX PECYPCOB, B X0JI€ MPAKTUUYECKOM pabOThI
BBINAICHUS OpJIa»
O000meHue, [IpencraBnenue JaHHbIX. (IIOBTOPATH N3y4yeHHOE U BBICTPAUBATH CUCTEMY 3HAHMIA.
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Ha3zBpanue
pasaesa (TemMbl)

(ko 1M4ecTBO OcHoBHOE co/iep:KaHue XapakTepucTHKA JeATeJIbHOCTH 00YYA0IINXCS

4acoB)

KOHTPOJIb OnucarenpHas craTucTuka. [PemiaTp 3agauyM Ha MPEICTAaBICHUE U ONHMCAHUE JAHHBIX C IOMOIIBI H3YYEHHBIX
(5 9) BeposTHOCTB cy4yaiiHOro xapakrepuctuk. QQOcy:KIaThb NpUMePbl CIY4YallHBIX COOBITUH, MAaJOBEpPOSITHBIX U

COOBITHS MPAKTUYECKH JOCTOBEPHBIX CIIy4aliHBIX COOBITHH, X POJIM B IPUPO/IE U KU3HHU YeTIOBEKa
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9 kuaacc (He MeHee 34 4)

Ha3Baunmue
pasaeia (TemMbl)

OcHOBHOe coJep:kaHue

XapakTepucTHKA 1eATeJIbHOCTH 00y4aromuxcsi

(kosIHUecTBO
4acoB)
IloBTOpEHME [IpencraBnenue JaHHbIX. (IIOBTOPATH M3y4yeHHOE U BBICTPAUBATH CUCTEMY 3HAHMIA.
Kypca 8 kjacca OnucarenpHas cTaTUCTUKA. [PemiaTh 3agayM Ha MpEACTaBICHUE M OINKUCAHME JAHHBIX C IIOMOIIBK H3Y4YEHHBIX
(49 Crnyuaitnas N3MEHYUBOCTb. [XapAKTEPUCTHK.
Cpennue uyucinoBoro Habopa. [PemiaThb 3aauyM Ha IPEJCTaBICHHME TPYIIIMPOBAHHBIX JIAHHBIX U ONHCAHHME CIydyalHOU
Crny4aiinbie COOBITHS. [U3MEHYMBOCTH.
BepostHocTn 51 4acTOThl. |PemiaTth 3ala4yu Ha ONpENEIECHNUE YaCTOThI CIIy4alHBIX COOBITHUN, 00CYXICHUE MPUMEPOB

Kinaccuueckue MOACIIN TCOpUHU
BepOHTHOCTeﬁI MOHCTAa n

HUIrpajJibHasA KOCTb

CHy‘IﬂﬁHHX CO6LITPII>1, MaJIOBEPOATHBIX U ITPAKTUYCCKH JOCTOBCPHLBIX CJIy‘IaI;’IHLIX CO6BITPII>1,
X pOJIK B IIpUPOAC U JKU3HH YCIIOBCKA

OnucarenbHast OTKIIOHEHHUS. Hucnepcusi (OcBauBaTh MOHATHA: JHCIEPCHS M CTaHAAPTHOE OTKIOHEHHWE, WCIIONB30BaTh OTH|
CTATUCTHKA. qrCcIoBOro Habopa.CTaHJapTHOE [XapaKTEePUCTUKH JUIS ONMHCAHUS PACCEUBAHUS JAHHBIX.
PaccenBanue OTKJIOHEHHE YHCIIOBOTO Habopa. [BeIABMIraTh rHmoTe3bl 00 OTCYTCTBUY WM HAJTMYHUH CBS3H 110 IMAarpaMMaM pacCeHBaHUsI.
TaHHBIX JlmarpaMmbl paccerBaHUs CTpouTh IHarpaMMbl PacCeMBaHUS 10 WMEIOIIMMCS JaHHBIM, B TOM YHUCIIE C TTOMOIIBIO
(49) KOMITBIOTEpa
MHoxkecTBa MHOKeCTBO, NoAMHOXecTBO. (OcBaMBaTh MOHATHS . MHOXKECTBO, SJIEMEHT MHOKECTBA, ITOJIMHOKECTBO.
(4 9) Onepauuu HajJ MHOXeCTBaMH: [BBINOJIHATH ONepPalyu HaJl MHOXKECTBAMH: 00beIMHEHHE, IepecedeHre, TOTTOIHEHHE.
o0beanHeHNE, nepecedyenue, [Mcmoab3oBaTh CBOMCTBA: TEPEMECTHUTENLHOE, COUYETATENBHOE, paCIpeAeIuTeNbHOE,
TOTIOTHEHHE. BKITIOYCHHSI.
CaoiicTBa oreparui Hax [Mcmosib30BaTh rpaduyeckoe MpeJCTaBICHHE MHOXECTB IPU OINUCAaHUM pPeabHbIX
MHOYKECTBAMHU: MPOIIECCOB U SIBJICHUH, ITPU PEILICHUH 33/1a4 U3 JIPYTUX YUeOHBIX IPEIMETOB U KYpCOB
MEPEMECTUTENBHOE,
COYeTaTeNIbHOE.
BepositHOCTH JJeMeHTapHbIEe COOBITHSL. OcBauBaTh MOHATHUSI. 3JEMEHTApHOE COOBITHE, CIy4ailHOE COOBITHE KaK COBOKYITHOCTb
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Ha3zBanue
pa3naena (TemMbl)

OcHoBHOe coepxkaHue

XapaKTepHCTI/IKa HEATCJIbHOCTH Oﬁy‘lalOlIII/IXCﬂ

(koMUecTBO

4acoB)

CIy1anHoro CitydaiiHble COOBITHA. |ONArOMPUATCTBYIOUIMX SJIEMEHTAPHBIX COOBITUH, pPAaBHOBO3MOMKHBIE 3JEMEHTapHbIC

coobITHS biiaronpusrcTBytomue COOBITHS.

(61) JIEMCHTapHBIC COOBITHS. |PemaTh 3aA24H Ha BHIYHCIICHHE BEPOSITHOCTEH COOBITUI IO BEPOSTHOCTSIM JIEMEHTAPHBIX
BepositHocTH cOOBITHIA. ONBITH |coGBITHIA CJ1y4aifHOTO OMBITA.
c PaBHOBOSMOXHBIMHA - \pepyyary, 3a1aum Ha BBIYMCIEHHE BEPOSTHOCTEN COOBITHI B ONBITAX C PABHOBO3MOKHBIMU
PIEMCHTAPHBIMI  COOBITHAMA. |y yenteprapHBIMH COOBITHAMM, B TOM YHCIIE C TOMOIIBIO KOMITBIOTEpA.

CiyyaliHblii BEIOOD.
[TpakTrueckas padora «OnbITHIC
PaBHOBO3MOXHBIMU
JIEMEHTAPHBIMU COOBITUAMU

[IpoBoaNTh, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMM 3JIEMEHTapHBIMU COOBITUSIMU (C
MCII0JIb30BAHUEM MOHET, UIpPAbHBIX KOCTEH, APYTrUX MOJeNel) B XOZ€ MPaKTUYECKOU
paboThHI

BBenenue B Teopuio

rpagos
(4 )

[lepeBo.  CaoiicTBa

CIMHCTBCHHOCTD

JepeBa:

MyTH,
Cy1iecTBOBaHME BUCSYEN
BepHII/IHI)I, CBA3b Me>1<11y YUCJIIOM
BEPILNH peodep.

nu YHUCIIOM

[IpaBHUIO YMHOXKEHUS.

OcBauBaTh NOHATHSA IEPEBO Kak rpad Oe3 IuKia, BUCSYAs BepIlIuHA (JIUCT), BETBB JIEPEBa,
MyTh B IepeBe, AUAMETP JIepeBa.

N3yyarh cBoOliCcTBa JiepeBa: CYUIECTBOBAaHME BUCAYEH BEPIIMHBI, €AUHCTBEHHOCTh NYTH
MEX1y IBYMs BEpIINHAMHU, CBSI3b MEX/1y YMCIIOM BEPIINH U YUCIOM pEGED.

Pemiath 3a1a4u Ha TIOWCK U MEPEUNCIICHUE TTyTEH B JepeBe, ONPE/ISIICHAE YUCIIa BEPITUH
unu pédep B nepeBe, 00xoj OWHAPHOTO JEepeBa, B TOM YHCIIE ¢ MPUMEHEHHEM IpaBUiia
YMHOXEHHS
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Ha3zBanue
pa3naena (TemMbl)

OcHoBHOe coepxkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOlIII/IXCﬂ

(koMUecTBO

4acoB)

O0o00menne, [IpencraBienue naHHbIX. ([lOBTOPATH N3YyUeHHOE U BHICTPANBATH CHCTEMY 3HAHUMH.

KOHTPOJIb OnucarenpHas cTaTHCTUKa. |[PemiaTh 3aJauM Ha NPEJICTaBICHHE U ONUCAHUE [AHHBIX C IOMOIIBIO H3YyYEHHBIX
(49 ['padsr. BepositHocTh [xapakTepuctuk. Pemats 3aqauu ¢ npuMeHenrueM rpagos.

CIIy4aitHOro COOBITHS.
DneMeHTbl KOMOMHATOPUKU

PemiaTh 3a1a4l Ha HAXOXKJCHHUE BEPOSITHOCTHU CIY4alHOTO COOBITHS IO BEPOSTHOCTSIM
HJIEMEHTAPHBIX COOBITHI, B TOM YHCIE B ONBITaX C PaBHOBO3MOXXHBIMU 3J€MEHTApHBIMU
COOBITUSIMU.

PemaTh 3a1a4u Ha HAXOXACHUE BEPOSTHOCTEN OObEIMHEHUS U MEpeceueHus COOBITUH, B
TOM YHCJIe HE3aBUCHMBIX, C HCIIOJIb30BAaHHEM TpaUuecKuX IPEACTABICHUN M JepeBa
CIIy4aiiHOTO OIIBITA.

PemiaTh 3a1a4u Ha nepeyrciieHue KOMOMHAIM (YKciIa NepecTaHOBOK, YKciia COUeTaHH),
Ha HaXO0XJ/IeHHE BEPOSTHOCTEHW COOBITHH ¢ MPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCIE C

MCII0JIb30BAHHUEM TPCYTI'OJIbHUKA ITackans.
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10

KJjacc (He MeHee 34 4)

HasBanmue

pasiena (Tembr) OcHoBHoOe coepKaHue XapakTepucTHKA AeATeJIbHOCTH 00y4a0IINXCs

(kosIHYeCcTBO

4acoB)

IloBTOpEHME [Ipencrasinenue JnaHHbIX. ([IOBTOPATH M3y4eHHOE U BLICTPAUBATL CHCTEMY 3HAHUI.

Kypca 9 kiacca OnucarenpHas cratuctuka. (PemaTe 3aJa4yM Ha IPEJICTABICHUE U ONMCAHUE JAHHBIX.

(49 Onepaunn  Hajx  coObITUsAMU. [PemiaTrhb 3aga4m Ha HAX0XKJIEHUE BEPOSITHOCTEH OOBEIMHEHUSI U IIepeceueHus: COObITHI, B

HezaBrucuMoCTh COOBITHI

TOM 4YHCJIE HE3aBHUCHMBIX, C HCIIOJb30BAaHHEM TpaUUecKUX IMPEICTABICHUN M JepeBa
CJIy4allHOT'O OIIbITA.

Pemath 3a1auM Ha NepeyrciIeHre KOMOUMHAIIMI (YKclia IepecTaHOBOK, YHCIIa COUETaHHI ),
Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHI ¢ IpUMEHEHHEM KOMOWHATOPUKHU, B TOM UYHUCIE C
MCII0b30BaHUEM TpeyronbHuka [lackans.

JIEeMEHTBI KomOunatopHoe npaBwio |(OcBauBaTh MNOHATHA. KOMOMHATOPHOE IMPABMIIO YMHOKEHHS, YNOpSAAOYEHHas IMapa,
KOMOMHATOPUKHM  [yMHOXEHHMS. IlepecTaHoBKH. [Tpoiika OOBEKTOB, IEPECTAHOBKA, (aKTOpHAl YHUCIA, COYETaHHe, YUCIO COYETaHHH,
(4 9) @axTopuan. Coderanus U 4uciao [TpeyroiabHuk Ilackas.
COYETaHUM. TpeyronpHuk (Pemiath 3agauyM Ha IIEPEUYHCICHHE YIOPSAAOYEHHBIX Iap, TPOEK, IEPEUUCICHUE
[lackans. Ilpaktuueckast paboTta [IEpEeCTAHOBOK M COYETAHUN JIEMEHTOB Pa3IMYHBIX MHOXKECTB.
«Bbruncnenue BeposiTHocTel ¢ (PemaTh 3agadm Ha MpUMEHEHHE YKcia COYETaHUM B ainredpe (COKpaméHHOe YMHOXKEHUE,
VCIIOJIb30BAHUEM 6unoM HeroToHa).
KOMOWHATOPHBIX ¢bynkuuii |Pemarb, npuMeHssi KOMOMHATOPHKY, 337a4ll HAa BHIYMCIIEHUE BEPOSATHOCTEH, B TOM YHUCIIE
HJIEKTPOHHBIX TAOIHID) C IMTOMOIIIBIO TEKTPOHHBIX TAOJIUI] B XO/I€ TPAKTUYECKON pabOTHI.
I'eomeTpuueckas [[‘eomerpuueckas BepOATHOCTh. [(OCBaAMBATh IMOHATHE F€OMETPUYECKON BEPOSATHOCTH.
BEPOSITHOCTH CrnyuaitHelii  BpIOOp TOukM U3 (PemiaTh 3aja4yu Ha HAXOXKJIEHUE BEPOSITHOCTEH B OMBITAX, IPEICTABUMBIX KaK BHIOOP TOUEK
(49 ¢urypel Ha IUIOCKOCTH, U3 [U3 MHOTOYTOJIBHUKA, Kpyra, OTpe3Ka WK AYTH OKPYKHOCTH, YHUCIOBOTO MPOMEXKYTKA.
OTpe3Ka, U3 Iy OKPYKHOCTH.
UcnbiTanus VcnbiTanue. Ycnex u Heynada. [(OcBaMBaTh NOHSTHA. WCIBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUHM (ycleX W
bepnyJiun Cepust MCHbITaHUM 110 NEPBOro [HEyAaya), CEpusl UCIBITAHUM, HACTYIUIEHUE NIEPBOrO yclexa (Heynauu), Cepusl NCIbITaHUI
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Ha3Banue
pa3zaesa (Tembl)
(kosTMYeCcTBO
4acoB)

OcHoOBHOE colep:KaHue

XapakTepucTHKA JeATeJIbHOCTH 00YYAOIINXCS

(6 4)

ycriexa. Mcnoeitanus bepnysim.
BeposTHOCTH COOBITHII B CepuUH
HCTIBITAHUI bepnymnum.
[IpakTuueckas pabota

«McnblTanus beprymm»

bepnysu.

PemiaTh 3aauM Ha HaX0XJIEHHE BEPOATHOCTEH COOBITHI B CEpUM MCIIBITAHU 10 IIEPBOrO
ycriexa, B TOM YHCiIe ¢ IPUMEHEHHEM (OpMYJIbl CyMMbI F€OMETPUYECKOI IPOrpecCcHH.
Pemiath 3agaum Ha HAXOXJACHHUE BEPOSITHOCTEH 3JIEMEHTapHBIX COOBITHMII B cepuu
MCIbITaHUN BepHyuIM, Ha HAaXOXKIEHUE BEPOSTHOCTH ONPENEIEHHOTO YHMCIIA YCIIEXOB B
CepuM UCHIBbITaHUNA bepHyiuIn.

M3yyaTh B X0/1e NPaKTH4YeCKOii padoThl, B TOM YHUCIIE C IOMOIIBIO TU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITAHUN bepHysun.

CayuaiiHast
BeJIMYHUHA

(6 )

Cayuaiinas BEJIMYUHA u

pacrpesieiecHue  BEPOATHOCTEH.
MarteMaTHdecKoe OXHIaHue u
CIIepCus CITy4aitHOU
BEJIMYHHBI. [Tpumepst
MaTEeMaTHUECKOT'0 OKHIAHUS KaK
TEOPETUYECKOTO CpeIaHEro
3HAYCHMS BEIMYUHBI.

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

3aKOHa.

OcBONTDH MOHATHUA: CHy‘I&ﬁH&H BCJIMYHMHA, 3HAa4YCHUC cnyqaﬁHoﬁ BCINYHNHEBI,

pacnpeesieHue BEpOsTHOCTEN.
M3yuarh 1 00cy:KI1aTh IPUMEPHI JUCKPETHBIX U HEMPEPBIBHBIX CIIy4YallHbIX BEIMYHH (POCT,

BeC apyrue
pacCMaTpruBaBIIMCCA B KypCe CTaTI/ICTI/IKI/I), MOACJIBbHBIX CJ'Iy‘-IaI\/JIHBIX BCJINYHMH, CBA3aHHBIX CO

YCJIOBCKaA, YHUCJICHHOCTD HacCCJICHUs, N3MCHYHMBBIC BCJIMYHHBI,

CIIy9aifHBIMH OTNTbITaMU (OpocaHue MOHETBI, UTPATBHON KOCTH, CO CIIy9aliHbIM BBIOOPOMH T.
I.).
OcBanBaTh

IOHSATHUSI. MATEMATUYECKOEC OXUJaHHE CHy‘l&ﬁHOfI BCIIMYHHBI

AUCTICPCHUA cnyqaﬁHoﬁ BCINMYHMHBI KaK aHaJor

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

PemaTh 3aJa4yn Ha BRIUMCICHHE MAaTEMAaTHUYECKOI0 OKUIAHUS U AUCTICpCUUA IlPICKpCTHOﬁ.

O0001IEHHE,
KOHTPOJIb
(10 v)

[IpencraBnenue JTAHHBIX.

OnncarenpHas CTaTUCTHUKA.
BeposATHOCTE Cily4ailHOro

COOBITHSL. DeMeHTbI
KOMOWHATOPHKH. Crnyuaiinble

BCJIMYNHBI U paCpPCACICHUS

I1oBTOPATH N3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHMIA.

PemaTe 3a1a4M Ha PECTaBICHUE U ONTMCAHUE JAHHBIX.

PemiaTh 3agauM Ha HaxOXJEHHE BEpPOATHOCTEH COOBITHI, B TOM YHCIIE B OINbBITaxX C
[PAaBHOBO3MOXKHBIMH ~ JJIEMEHTAPHBIMU ~ COOBITUSIMH, BEPOSITHOCTEH OOBEAMHEHUS U
MepeceuyeHus] COOBITUH, BBIYUCIATH BEPOSTHOCTH B OMNBITAX C CEPUSAMH CIy4alHBIX

HCIBITAHUN
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[Ipu pazpaboTtke paboueit nporpaMMbl B TEMATUYECKOM TUTAHUPOBAHUU JOJHKHBI OBITH YYTEHBI BOBMOXHOCTH MCIIOJIb30BAHUS
ANIEKTPOHHBIX  (IMQPPOBBIX) 00pA30BATENBHBIX PECYPCOB, SBIAIOMIUXCS  y4eOHO-METOAMYECKUMU MaTepuaiamu
(MyJIbTUMEIUNHBIE MPOrPAMMBbl, JJIEKTPOHHbIE YYEOHUKM U 3aJaYHUKH, DJIEKTPOHHBIE OWUOIMOTEKH, BUPTYaJIbHBIC
71a00paTOpUn, UTPOBBIC MIPOTPAMMBI, KOJIEKIIUU ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIONb3YyEMbIMH AJIsi 00YUYEeHUS U
BocnuTanus oOyuatonuxcs ¢ PAC, npeacrapneHHBIMU B 3JIEKTPOHHOM (IIU(PPOBOM) BUJIE U PEATH3YIOIIUMU JTUAAKTHUECKHE

BO3MOXHOCTH I/IKT, COACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 O6paSOBaHI/II/I.
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noaxoAbl K ONEHUBAHUIO IVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMM METOJaMU NPOBEPKH 3HAHUU M yMEHUN OOydarouuxcs Io
MaTeMaTHKe SIBIISIOTCA YCTHBIA OMPOC M MUChMEHHbIe paboTel. K muchMeHHBIM
dbopMaM KOHTPOJISI OTHOCSITCS: MATEeMATHYECKHE JUKTAHTBI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHOBHBIE BHIBI MPOBEPKM 3HAHUM — TEKyllas W WTOroBas. Tekymas
IPOBEpKAa MPOBOAMUTCS CUCTEMATHYECKM W3 ypOKa B YpPOK, a WTOroBas — IIO
3aBEpIIEHUU TeMbI (pa3jiena), MKOJIHHOTO Kypca.

ConepxaHne OLICHKM, KpHUTEpUH, IPOLEAYypa, COCTaB HHCTPYMEHTApHsI
OLICHMBaHUsA, (opma MPEACTABICHUS PE3YyJbTaTOB pa3padaThIBAETCS C Y4YETOM
TUIIOJIOTUYECKUX W HWHAMBUAYAJbHBIX OCOOCHHOCTEH 0OydJaromuxcs, HX
MH/IMBHUIyaJIbHBIX 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH.

JUJ1st oLleHUBaHUS TOCTUKEHUS TNTAHUPYEMbIX 00pa30BaTENbHBIX PE3YJIbTaTOB
st yqammxes ¢ PAC BakHa Takas opraHuzanus 0O0y4yeHHus, KOoTopas
MpEeAyCMaTpUBAET CBSI3b OOYYEHHUS C JIMYHBIM >KU3HEHHBIM OIBITOM CaMOIO
y4Yalerocss M pa3BUTHE €ro >KMU3HEHHON KOMMETEHUUU JI MPEOJIOJICHHS
dbopmanuzaim moay4YeHHbIX YMEHUN U 3HAHHM.

OoOyuatomuiics ¢ PAC wumeeT mnpaBo Ha NIPOXOXKJIECHUE TEKYLIEH,
MIPOMEXYTOUHOM U rOCYAapCTBEHHOM HTOTOBOM aTTECTAIllMM HE TOJIBKO B 0011IEH, HO
u B uHbIX Qopmax. J[ns obyuaromerocs ¢ PAC 3Tto MoxeT ObITh aTTecTanus B
UHAUBUIYAIbHOM MOPSAKE, B MPUBBIYHBIX YCIOBHSIX, B IPUCYTCTBUUA 3HAKOMOTO
NeAarornyeckoro paboTHUKA, C UCIOJIB30BaHNEM PA3JIMYHBIX CIIOCOOOB aJanTaluu
OpeabABICHUS] YYEOHBIX 3aJaHUM, C Y4YETOM OCOOEHHOCTEH JIMYHOCTHOTIO,
AMOIIMOHAJIBHO-BOJIEBOTO U MMO3HABATEIBHOIO pa3BUTHs oOyuarommxcs ¢ PAC.

[Ipy oleHMBaHMM JHMYHOCTHBIX PE3yJbTATOB HEOOXOIUMO OOeCHevuTh
WHAVBUYJIN3AIMI0 3TAITHOCTH OCBOEHHUS 00pa30BaTENbHBIX PE3yJIbTaTOB B CBI3U
C HEPaBHOMEPHOCTHIO U OCOOCHHOCTSIMU pa3BuTHsl 1mKoJabHUKA ¢ PAC. [lockonbky
SMOIIMOHAJIBHO-BOJIEBOE U JINYHOCTHOE Pa3BUTHE ayTUYHOI'O LIKOJIbHUKA HEPEIKO

3aJCP)KUBACTCA 110 CPABHCHHUIO C THIIMYHO Pa3BHBAIOIMUMHUCA CBCPCTHHUKAMU,
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A0IIyCTHUMAa OpHCHTAallMA Ha JIMYHOCTHBIC PE3YJbTAaThl C YUYCTOM PCajlbHOIO

IICUXOJOTHUYCCKOT'O BO3pacTa.

CIHEIIUAJIBHBIE YCJOBUSA PEAJIN3ALIU JUCHUIIJIINHBI

C yderoM o0coObIXx 0Opa3oBaTelIbHBIX MNOTpeOHOCTEH, oOydarommxcs ¢ PAC
HEO0XOIUMO:
- aJanTUPOBaTh METOJIBI MPEACTABJICHHS HOBOTO MaTepHaia, CIOCOOBI TEKYIIEro
KOHTPOJII M pENpe3eHTAIlMd  TOJYYeHHBIX 3HAHUW, MPEAYyCMOTPETh IMpH
HEOOXOJMMOCTA BO3MOKHOCTH BBITIOJIHCHHSI YacTH 3aJaHWA C HCIOJIb30BAHHEM
HKT);
- paspemath oOydarommumcsi ¢ PAC uMmeTh B KayecTBE CIPaBOYHOIO Marepuaia
BHU3YyaJIbHBIE CXEMBI M AJTOPUTMBI, OTIOPHBIE KOHCITCKTHI, MTOIIArOBbIC WHCTPYKITUH,
MOMOTAIOIIMe B PEHICHUU MaTEeMaTUYECKUX 3ajad (B TOM 4YHUCJIE, U BO BpeMs
MIPOBEPOYHBIX pPadOT);
- B TOM city4ae, eciu oOydaromuiicsi ¢ PAC ucnbIThIBa€T CTOUKUE TPYJIHOCTH B TOM,
4TOOBI CXEMATU3UPOBATh pEIIEHHUE, ClejaTh KPAaTKyH 3aluch M IUIaH PelIeHUs
TEKCTOBOW 3aJlayd, WHTEPIPETUPOBATH PE3YNbTAThl, MOJYYCHHBIC TMPH PEHICHUU
3aJlayu, PEKOMEH]IYETCsl TIOCTETIEHHO YBEIMYMBATh CJIOKHOCTh 3a/IaHHM, HapuMep,
OTPaHUYUTHCS TPOCTHIM PEIICHUEM 3a/Jadud, MPOJoJDKas paboTy MO MOATAITHOMY
MIPEOJIOJICHUIO KaK Ha ypOKaX MaTeMaTHKH, TaK M B paMKax pean3alldy MPOrpaMMbI
KOPPEKIIMOHHOM pabOoTHI,
- TIPU CTOMKHMX 3aTPyJHEHUSX TNPU TOCTPOCHUH YEPTEIKEH B Kypce T€OMETPUHU
PEKOMEHIIyeTCS 4YacTh 3aJaHUi BBINIOJNHATH C MCIOJB30BAHHEM ITU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB, BUYATH3UPYIOIINX TEOMETPUUECKUE MTPEACTABICHHUS;
- JUIS TIEpEHOCA TIOJTYYCHHBIX 3HAHWH B peajbHYI0 KU3Hb PEKOMEHIYETCS CO3/1aBaTh
yCIIOBUS JUIsI OTPaOOTKUA TIOJYYCHHBIX HABBIKOB BO BHEYPOYHOW M BHEIIKOJIHHOU
NESATETLHOCTH ¥ TIOBCEJHEBHOW W3HM C Yy4acTHEM M TIOMOIIBIO POIUTEICH
obOyuatomerocs ¢ PAC
- TpU HEIOCTATOYHO PA3BUTOM MOTOPWUKE WM CKJIOHHOCTH K Makporpadwuw,

pa3pemuTh 00y4aroieMycsl MOJIb30BaAThCS TETPABIO B KPYITHYIO KIIETKY;
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- TpU HEAOCTATOYHOW C(POPMUPOBAHHOCTH TPaOMOTOPHBIX HABBIKOB MOTYT
UCITI0JIb30BATHCS PA3IMYHbIE CIIOCOOBI a1aNTallMi YY€OHbIX MaTEPUAJIOB U 3aJJaHUH, B
TOM 4YHCIIE COKpalleHue oO0beMa MUChMEHHBIX 33/JaHUN MPU COXPAHEHUU YPOBHS
CJIOKHOCTH, BO3MOKHOCTD BBITIOJIHEHHUS 3aaHui ¢ ucnoias3oBanueM cpeacts UKT u
T.1.

- nopy4aTh oOydatonumcsi ¢ PAC BbINOTHEHUE TPOEKTOB, MPE3CHTAINM, JOKIAI0B

Ha TCMBI U3 3TOI0 pa3aciia IJiid ITOBBIICHUA MOTHUBAIIUH K H3YYCHUTIO IIPECAMCTA.
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