PABOYAA ITPOI'PAMMA OCHOBHOI'O OBLIEI'O OBPA3OBAHUA JJIA
OBYYAIOIIUXCS C PACCTPOMCTBAMU AYCTUYECKOI'O CITEKTPA

(BAPMAHT 8.2)
MATEMATHKA

(5-10 kmacchr)
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Pabouas nporpamma (manee Ilporpamma) mo yueOHOMY mpeamery «MaremaTuka»
pa3pabotana Ha ocHoBe PI'OC OO0, DeaepanbHON MPOrPaMMbl BOCIIUTAHUS C YIETOM
pacmpefe€HHBIX MO KJIaccaM MPOBEPSEMBIX TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS

OcHOBHO 00pa30BaTENBHON IPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUsl.

HOACHUTEJBHASA 3AIINCKA

Oo0mas xapakrepucTuka yue0Horo npeamera «Marematuka»

PaGouass mporpamma mo martematuke s oOydarommxcs ¢ PAC 5-10
KjJaccoB  pa3pabotana Ha  ocHOoBe  DemepambHOr0O  roCyAapCTBEHHOTO
0o0pa30BaTeIbLHOTO CTaHJIapTa OCHOBHOTO oOOIIEro o0pa3oBaHus C Yy4€TOM U
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMN, NPEIBABIAEMBIX K MaTeMaTHUYECKOMY
0o0pa3oBaHUI0, U TPAAUIMNA POCCUUCKOTO 00pa3oBaHMs, KOTOPbIE 00ECIECUUBAIOT
OBJIAJICHUE KJIIOYEBBIMH KOMIIETEHIUSMU, COCTABISIOIIMMU OCHOBY JIJIA
HETMIPEPBIBHOTO  O0pa3oBaHUs M CaMOPa3BUTHSA, a TakkKe IICJIOCTHOCTH
OOIIEKyIbTYPHOTO, JIMTYHOCTHOTO M TTO3HABATEIIBHOTO Pa3BUTHS oOydaromuxcs. B
paboueii mporpaMme YyuTeHbl HUIAeW H ToJokeHuss KoHIenmuu pa3BUTHS
MaTeMatuyeckoro oopazosanus B Poccuiickoit deneparum.

B osnoxy mmdpoBoit TpaHchopmanmu Bcex cep  UeIoBEUECKOUH
NeSATETbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOM MaTEeMaTUYECKOW TOATOTOBKH. YK€ B IIKOJE MaTeMaThKa CIIY>XKUT
OTIOPHBIM TMPEIMETOM I WU3YyYEHUS CMEXKHBIX JUCIHIUIMH, a TOCJE IIKOJIbI
peaTbHOM HE0OXOIMMOCTHI0O CTAHOBUTCS HETIPEPBHIBHOE 00pa3oBaHueE, YTO TpeOyeT
MOJTHOIICHHOM 0a30Boi 00IIe00pa30BaTeIbHONM IMOATOTOBKHA, B TOM YHCIE H
MaTeMaTU4eCcKod. IJTO OOYyCIOBICHO TEeM, 4YTO B HAIlM JHH PACTET YHUCIIO
npodeccuii, CBA3aHHBIX C HEMOCPEICTBCHHBIM MPUMEHEHHEM MAaTEMaTHKH: W B
chepe SKOHOMHUKHA, W B OW3HECE, U B TEXHOJOTHYECKUX OOJACTAX, U JakKe B
rYMaHUTApHBIX cdepax. Takum 00pa3oM, Kpyr oOydyarolmuxcs, sl KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYUMBIM MPEIMETOM, PACIIUPSIETCS.

[TpakTrueckas TMOJNE3HOCTh MaTEeMAaTHKH OOYyCJIOBIEHA TeM, 4YTO €&
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OpeIMETOM  SBJIAIOTCS  (PyHIAMEHTAJIbHBIE  CTPYKTYpbl  HAILlErO0  MHUpa:
IPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHOLIEHUS OT MPOCTEHIINX,
YCBAaMBAEMBIX B HEMNOCPEJACTBEHHOM OIBITE, JI0 JIOCTaTOYHO  CIIOXKHBIX,
HEOOXOJUMBIX JJIsl Pa3BUTHsI HAyYHbIX M NPUKIAIHBIX HJeH. be3 KOHKpEeTHbIX
MaTEMaTUYECKUX 3HAHMM 3aTPyAHEHO ITOHMMAaHWE MPUHUUIIOB YCTPOICTBA H
UCIIOJIb30BaHUSl COBPEMEHHOW TEXHUKHM, BOCHPUATHE M  HHTEpIpEeTaIys
pPa3HOOOpa3HOW COLMAIBHOM, HSKOHOMUYECKOM, MOJUTUYECKOW HH(pOpMaLy,
Mano3ppexkTuBHA TOBCEJHEBHAs NpaKTUYEeCKas JesITeNlbHOCTh.  Kaxmomy
YeJIOBEKY B CBOEM MKU3HM NPUXOAMUTCS BBIIONHATh Pacd4€Tbl M COCTABIITH
QITOPUTMBI, HAXOAWTb W TNPHUMEHATH (QOPMYJbI, BIAJIETh MPAKTUUECKUMU
npuéMaMu TeOMETPUYECKUX M3MEPEHUN M TMOCTPOEHUM, YUTaTh HH(POPMALHUIO,
IpPEJCTaBICHHYI0 B BHUJAE TaOJUL, JuarpaMM M TpaUKOB, XUThb B YCIOBHUSX
HEONpeIeIEHHOCTH U TOHUMATh BEPOSITHOCTHBIA XapakTep CIy4dalHbIX COOBITHH.
OIHOBPEMEHHO € paclIupeHueM cdep MPUMEHEHHUS MATeMaTUKU B COBPEMEHHOM
obmiecTBe Bc€ 0oJiee BaKHBIM CTAaHOBUTCS MAaTEMATUYECKUH CTUIb MBIILICHUS,
MPOSIBIISIIOLIMICS B ONPENeI€HHBIX YMCTBEHHBIX HaBbIkax. B mpouecce uzydeHus
MaTE€MaTUKH B apCeHAJl NPUEMOB U METOJOB MBIIIJIEHUS YEJIOBEKA €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCS WHAYKUUSA U JEAYKIUs, 0000IIeHME M KOHKpPETU3allMs,
aHalM3 M CHUHTE3, KiIaccupuKauusg W CHUCTEeMaTH3alus, a0CTparupoBaHUE U
aHasiorusa.  OOBEKTbI ~ MaTeMaTHYECKMX  yMO3AaKJIIOUEHHWH, TpaBuiIa  HUX
KOHCTPYUPOBAHUSI  PACKpPbIBAIOT  MEXaHHU3M  JIOTMYECKUX  IOCTPOECHUH,
CIIOCOOCTBYIOT BBIPAOOTKE yMEHUST (OPMYIMPOBATH, 0OOCHOBHIBATH M JJOKA3hIBAThH
CY)KJEHHUsI, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbllUIeHHe. Beaymas poiib
NPUHAAJICKUT MATEMATHKE U B (POPMUPOBAHUU AJITOPUTMUYECKON KOMITOHEHTHI
MBIIUJIEHUST M BOCIUMTAaHWM YMEHHHM JEMCTBOBaTh IO 33JaHHBIM aJIrOpUTMawm,
COBEPILEHCTBOBATh M3BECTHbIE M KOHCTPYHPOBAaTh HOBblE. B mpornecce pemenus
3a]]a4 — OCHOBOM y4eOHOM NeATETbHOCTH Ha YPOKax MaTEMaTHKH — Pa3BUBAIOTCS
TaK)K€ TBOPYECKasl U MPUKJIAAHAS CTOPOHBI MBIIIUICHHUS.

OOyueHne MareMaTuke OAaET BO3MOYKHOCTb pa3BUBaTh y OO0yYaroluxcs
TOUHYI0, PallMOHAIbHYI0 U MH(GOPMAaTUBHYIO pE€4Yb, YMEHHE OTOMpaTh Hauboisee
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MOAXO/SIINE SI3bIKOBBIE, CHMBOJIMYECKUE, rpaduuecKrue CpeICTBA IJIsl BHIPAXKEHUS
CY>KJIEHUHN U HATJISTHOTO UX MPEeACTaBICHUS.

HeoOxoqumMbpiM ~ KOMIOHEHTOM  OOmIel  KyJabTypel B COBPEMEHHOM
TOJIKOBAaHUU  SIBJISiETCS ~ o0Ilee  3HAKOMCTBO C  METOJaMHM  IMO3HAHUS
JNEHCTBUTENBHOCTH, MPEACTAaBICHHE O TMpEAMETe M METOAaX MaTeMaTUKH, HUX
OTIIMYUN OT METOJIOB JPYTUX €CTECTBEHHBIX M TyMaHUTapHbIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHUSI MaTeMaTUKU JJI1 PEIICHUS HAYYHBIX M MPUKIIATHBIX
3amad. Takum oOpazoM, MaremaTH4eckoe oOpa3oBaHHWE BHOCUT CBOW BKJIaj B
(dopMupoBaHue oO0IIeH KyIbTYpbl YEJIOBEKA.

W3ydyeHne MaTeMaTHKH TaKXe CIOCOOCTBYET 3CTETHYECKOMY BOCIIMTAHHUIO
YelioBeKa, MOHMMAHUIO KPAacOThl U H3SIIECTBA MaTEMaTHYECKHX PacCykKICHUH,
BOCHPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

Jnsa  oOyuvarommxcas ¢ PAC wmarematndeckoe o00Opa3oBaHUE HMEET
BBIPQXEHHYIO  KOPPEKIIMOHHO-PA3BUBAIOIIYI0  HAIpPABJIEHHOCTb, BIUSET Ha
pa3BUTHE aOCTPAKTHOTO MBIILICHUS, JOTMUYECKOTO0 U KPUTHUYECKOTO MBIIIJICHHS.
Taxxe maremaTnyeckoe OOpa3OBaHME HANPABICHO Ha Pa3BUTHE WX >KU3HEHHBIX
KOMITETCHIIUM, TaK KaK 3HAHUS W YMEHUs, MOJTy4aeMble TIPU U3YYCHHUH TPEIMETa
«MaTtemaThKay, MO3BOJISIIOT MCIOJIb30BaTh MX B MOBCETHEBHOW JKM3HU U TaKUM
0o0pa3oM pacmupsTh WHAMBUIYAIbHBIM OMBIT oOydaromerocs. Ha pasButue
KU3HCHHOW KOMMETeHIMH y oOydaommxcas ¢ PAC Takxke HampaBieHO
UCTIONb30BaHUE B XO7e H3ydeHUs Tnpeameta «MaTemaTnkay MPaKTUIECKUX

MCTOAOB U PACUCTOB.

esu n3yuenust yueonoro npeamera «Marematuka

[IpuopureTHpiMu  1ensIMU  00ydeHust Marematuke B 5—-10 kmaccax
SBJIFOTCSL:

(opMHUpPOBaHKE LEHTPAIBHBIX MATEMATUUECKUX NOHATUN (YUCII0, BEIMYUHA,
reoMeTpudecKas ¢urypa, IepeMeHHas, BEPOSITHOCTb, byHK1IUA),
00eCneunBaIOIINUX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTEeMaTHYEeCKOIO
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o0Opa3oBaHus 00yYarOITUXCS;

NOJIBEJICHUE 00yYaromMXcs Ha JOCTYIHOM JUI HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOLIEr0 MHpa, MOHHMMAHUE MATEMaTUKH Kak
4yacTy o0IeH KyJlIbTypbl YEJIOBEUECTBA;

Pa3BUTHE MHTEUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM  AaKTUBHOCTH, MCCIIEOBAaTEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS, UHTEPECA K U3YYEHHIO MaTEMATUKH;

dbopmupoBaHre (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM I'PaMOTHOCTH: YMEHHS
pacmo3HaBaTb ~ IpPOSBICHUS  MaTeMaTHYECKUX  IOHATHH,  OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX )XKU3HECHHBIX CHUTyalUsAX W IPU U3YYECHUH IPYTUX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCMMOCTEM M  3aKOHOMEPHOCTEH,
(GopMyIMpoBaTh UX Ha A3bIKE MATEMATUKHU U CO37]aBaTh MaTeMaTUUYECKHE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTEMAaTUYECKUW ammapaTr s peleHus IPaKTUKO-
OPUEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBaTh U OLEHHUBATh IIOJIYYEHHBIE
PE3YJIBTATHI.

OcHOBHBIE TMHUU COJEpkKaHUA Kypca mateMatuku B 5—10 knaccax: «Hucna
U BBIUHUCICHU», «AnTeOpa» («AnreOpandeckue BBIPAKCHUSD», «YPABHCHHS H
HepaBeHCTBa»), «DyHkiun», «['eomerpus» («l'eomerpuueckue QUIrypsl U X
CBOMCTBa», «VI3MepeHrne TeOMETpUYECKUX BeIW4YuH»), «BepodaTrHocTh W
CTaTUCTHKa». J[aHHBIE JIMHUN Pa3BUBAIOTCS NapaJIENbHO, KaXk/1asi B COOTBETCTBUN
C cOOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJHAa OT JIPYroil, a B TECHOM
KOHTaKTe u B3aumojeiictBuu. Kpome »3Toro, ux oOBeAMHSIET JOrHYECKast
COCTaBJISIIOLIAs, TPAAUIMOHHO NpHUCylass MaTEMaTUKE W IMPOHU3BIBAIOIIAS BCE
MaTeMaTUYeCKUe Kypchbl U cojaepxatenbHble JuHUU. ChopmynupoBaHHOE B
denepabHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHapT€ OCHOBHOIO OOILEro
oOpa3zoBaHusl TpeOOBAaHUE «yMETh OMNEPUPOBATH TMOHATUAMU: OIpPEICICHUE,
aKkCHOMa, TeOpeMa, J10Ka3aTeIbCTBO; YMEHUE PACIO3HABATh UCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IPUMEPBI 1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPHUILIAHMS BBICKA3bIBaHWID» OTHOCUTCS KO BCEM KypcaMm, a (OpMHUPOBAHUE
JOTHYECKHX YMEHHUH pacmpenensiercs Mo BCeM roaaM OOyueHHUsi Ha YpOBHE
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OCHOBHOTI'0 00111er0 00pa30BaHUsl.

Conep>xkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjIbTaTaM
OCBOCHHUs paboueil MporpamMmbl, paclnpeneaEéHHbBIM 10 rojaM oOy4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUITUATBHBIM
BOIIpOCaM  oOydvaromuecs OOpallagiuch HEOJHOKPATHO, 4YTOOBI  OBJAJCHHE
MaTEMaTUYECKUMH MOHATUSIMU U HaBBIKAMU OCYILECTBIISIIOCH [TOCIIEI0OBATEIBHO U
MOCTYIATEIbHO, C COOJIIOICHUEM IMPUHIMIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJIIOYAIMCH B OOIIYI0 CHCTEMY MAaTeMaTHYECKUX MPEICTaBICHUA 00yJaroImuxcs,

pacumpsist 1 yriryousisi €€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBSI3U.

HpuHuMnsl peaju3auuu padoyei NporpaMmbl

CUCTEMHO-ICSATEIBHOCTHBIN TOAX0/J, MPEANOJIAratoliui AKTUBHOE BOBJICYCHHUE
y4dalmierocss B y4eOHYIO JEATEIbHOCTh Ha OCHOBE €r0 HMHTEPECOB M C yYETOM
0COOEHHOCTEH €r0 MOTHUBAIIMOHHOM CepBhl.

[IpyHIMO KOMIUIEKCHOCTH, TPEAMNOJIaraloliuii CBsI3b HM3Y4YEHUS COJEp KaHUs
npeamMera «MareMaTrkay ¢ CoAep)KaHHEeM APYTUX MPEAMETHBIX 00acTeii, B TOM
YU CIIe KOPPEKIIMOHHO-Pa3BUBAIOIINX KYPCOB.
[IpyHIMO TMPEeMCTBEHHOCTH, OMNPEIACSIONIMNA HEOOXOAUMOCTh  OIpeeIeHUs
YPOBHSI aKTyaJbHOTO W ONWXKalIIero pa3BUTHS W ydeTa 00pa3oBaTEbHBIX
pe3yJIbTaTOB, MOJYYEHHBIX 00YyYaIOIUMCS KaK Ha 3Tare Ha4aJlbHOM IIKOJIbI, TaK U
Ha Ka)XJIOM 3Tare o0y4eHHUs] B OCHOBHOM IITKOJIE.

NunuBunyanbupii U nuddepeHnupoBaHHbil  MOAX0abl. DOpMBI U METOBI
oOy4eHUs, MOPSAJIOK HM3Y4YEHUS M CJIOKHOCTh OCBOCHHSI y4eOHOro Marepuasia
MOTYT BapbUpOBaTbCA B 3aBUCUMOCTH OT YPOBHSA [IO3HABAaTEJIIbHOTO H
AMOIMOHAJILHO JTUYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHJIbHBIX U CIA0BIX CTOPOH
yuamierocs ¢ PAC.
Komanansiil moaxo1 — sl MOJy4YeHUsl YCTOWYUBBIX PE3yJIbTaTOB, MOJHOIEHHOTO
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OCBOCHMSI TMPEIMETHOIO MaTepuayia, pPa3BUTUA JKU3HEHHOW KOMIIETEHIIUU
obyuaromuxcst ¢ PAC HeoO0X0IUMO COTIacOBaHHUE YCHUJIMM BCEX CIICIIMAIUCTOB,
HEIMOCPEICTBEHHO YYACTBYIOIIMX B 00y4eHUH (yUUTEsICH, ThIOTOPOB, IEIaroroB U

CIICOHUAJIMCTOB IICUXOJOTI'O-TICAAI OTHYCCKOI'O COHpOBO}KIleHI/IH).

XapakTepucTHKA 0CO0bIX 00pa30oBaTe/ILHbIX NOTPEOHOCTEH

oOyuawmuxca ¢ PAC

st apdexTuBHOM opranuzainuu o0yuenus ydammxcsa ¢ PAC no npeamerty
«Marematnka» HE0OXOJIMMO OMUPATHCS HA CIIEIYIOUIUE 0COObIE 00pa30BaTEIbHbIC
MOTPEOHOCTH:

- B HUCIOJIb30BaHUU crienu@uunbix mis oOyuwatomuxcsi ¢ PAC merosos,
METOJMK, IPUEMOB U CIIOCOOOB MOAaUYM y4eOHOro Marepuana, HeOOXOAUMBIX IS
YCHEIIHOTO OCBOEHUSI 00pa30BaTeIbHON IPOTrPAMMBI;

- B UCIHOJb30BaHUU CHENUPUUECKUX CPEICTB oOydeHus (Hampumep,
JOTIOJIHUTENIbHON  BU3yalU3alliu, JONOJHUTEIbHBIX CPEACTB IMOOIIPEHHUS H
CPEICTB IJisi CO3JIaHUA CHUTyalluu Yycrexa), Oonee auddepeHIIupOBaHHOM,
"momaroBom" 00y4YeHuUU;

- B HUCIOJb30BaHUU CPENCTB, CTUMYJIUPYIOIIUX MOTHBALMIO YYalIErocs ¢
PAC x 00y4yeHu10, Ipex/ie BCEro CBA3AHHBIX CO C(pepoil ero HHTEPECOB;

- B CO3JaHUM U TIONJEPKKE YETKOM BPEMEHHO-IIPOCTPAHCTBEHHOU
CTPYKTYpbl 00pa3oBaTeNbHON Cpejbl, B OpraHU3allMd KJIACCHOTO TIOMEIICHUS U
pabouero Mecra y4allerocs, YMEHbINIAIOMIEH BO3MOXKHOCTh BO3HUKHOBEHHS
HEaJIEKBAaTHOT'O MOBEAEHUS BO BPEMS YPOKa;

- B yueTe OCOOCHHOCTEW CEHCOPHOW YYyBCTBHUTEIBLHOCTH (MPEAYNPEKICHUE
CUTyallui, CBSI3aHHBIX C CEHCOPHBIM JUCKOMGOPTOM B 3aBUCUMOCTH OT
0COOEHHOCTEH yJaIerocs);

- B Pa3BUTHH MOTPEOHOCTH B PEUEBON KOMMYHHUKAIIMU U OKa3aHUE MTOMOIIIH
B €€ HCIOJIb30BAaHUM HEIMOCPEJICTBEHHO B CHUTyalluu OOLIEHUS Ha YypoKax

MaTE€MaTHUKHU;



- B MHAUWBUAYAJIU3alllu CUCTCMbI OLICHNBAHWA O6paSOBaTCJILHLIX PE3YJILTATOB,
- B IOOACPIKKE IICPCHOCA OCBOCHHBIX YHUBCPCAJIbHBIX y‘I€6HLIX I[GI\/JICTBI/II\/JI n3

OJIHOM IPEeIMETHOM 00JIaCTH B APYTYIO.

MecTo npeamera B y4eOHOM ILIaHe

B cootBerctBuM ¢ dDenepaibHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAApPTOM  OCHOBHOIO  oOmEero oOpa3oBaHUS  MaTeMaTHKa  SIBISAECTCA
00s13aTeNIbHBIM TPEMETOM Ha JaHHOM ypoBHe oOpa3oBanusa. B 5-10 kmaccax
y4eOHbII TTpeaMeT «MareMaTrukay TPaIuIMOHHO U3yJaeTCs B paMKaX CJICTYIOITUX
y4eOHBIX KypcoB: B 5—6 Kkiaccax — kypca «Marematuka», B /—10 kmaccax —
KypcoB «Aunrebpa» u «l'eomerpusi». Hacrtosimeil mnporpaMmoil BBOAMTCS
CaMOCTOATENbHBIN YUeOHbIN Kypc « BEpOATHOCTh M CTATHCTHKAY.

TemaTuyeckoe IUTAaHUPOBAHHUE YYEOHBIX KYpCOB M PEKOMEHAYyeMOe
pacmpeseneHue  y4eOHOTO BpEeMEHM Ui HM3YyYeHUS  OTHCIBHBIX  TEM,
MPEIJIOKEHHBIE B HACTOSIIEH MPOrpaMMme, HaJa0 pacCMaTpUBaTh Kak MPUMEPHbBIC
OpPUEHTHUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOW pabodeil mporpaMMbl U MPEXKIIE
BCETO YUUTENI0. ABTOp pabouelil mporpaMMbl BIpaBe YBEIWYUTh WM YMCHBIINUTH
MPEIIOKEHHOE YHUCIIO YI€OHBIX YacOB HA TEMY, UTOOBI YIITyOUTHCS B TEMATHKY, B
OOJBIICH CTENEHN 3aMHTEPECOBABIIYIO O0YUYaIOIIUXCS, WIM HAIIPaBUTh YCUIIUS Ha
npeooJeHne 3aTpyaHeHui. [JJomycTuMo Takxke JTIOKaIbHOE TiepepacnpeiesieHue u
MepPeCTaHOBKA JIEMEHTOB COJEPKaHUs BHYTPHU JIAaHHOTO Kjlacca WM BHYTPH BCETO
Kypca mpu HeoOxoauMocTd. KoimdecTBo MpoBEepOYHBIX pabOT (TeMAaTHUYECCKUN H
UTOTOBBI KOHTPOJb KAadeCTBAa YCBOCHHMsI YYEOHOrOo Marepuanga) U WX THII
(camocTosITeIbHBIC M KOHTPOJIbHBIC PAa0OTBI, TECThI) OCTAIOTCS HAa YCMOTpPEHHUE
yautensa. Takke yduTedb BIPaBE YBEIWYUTh WM YMEHBIIUTh YHCIIO YYCOHBIX
yacoB, OTBeACHHBIX B DenepanpHON pabouelt mporpamMme Ha o00o00ieHue,
NMOBTOPEHUE, CHUCTEMATH3alMI0 3HAHUW OO0ydalmmxcsa. EIWHCTBEHHBIM, HO
MPUHITUITHATBHO BAXKHBIM  KPUTEPHUEM, SBIIACTCS JIOCTIDKCHHE PEe3yIhbTaTOB
oOy4eHMs, YKa3aHHBIX B HACTOSINEW MpoTrpaMMe Ha KOHEIl YPOBHS OCHOBHOTO

oO1iero ooGpazoBaHusl.



Copnepxanue ywyeOHoOro mpeamera «MartemaTuka», MpPEACTABICHHOE B
denepanbHO amanTUpoBaHHOW pabouelt mnporpamme, coorBeTcTByeT DI'OC
000, denepanbHOl OCHOBHON 00pa30BaTeILHON MPOrpaMMe OCHOBHOTO OOIIETro

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

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

PesynpTaTel 00yueHus 1o yueOHOMy mpeamery «MaremaTuka» B
oTHoUIeHUHU Bcex oOyuarommxcsa ¢ PAC oneHuBarOTCS MO0 OKOHYaHUHU OCHOBHOTO
oO1iero oOpa3oBaHusI.

C yuetoM aud¢epeHIUpOBAaHHOTO XapakTepa TpeOOBaHUM K MJIaHUPYEMbIM
o0Opa3oBaTeNbHBIM pPE3yJIbTaTaM TEKyllass WU MPOMEXYTOYHas arTecTtauus Io
yueOHOMY mpeameTy «MareMaTuka» MPOBOJUTCS C HCIOJIb30BAHUEM HE TOJBKO
CTaHAAPTU3UPOBAHHBIX, HO M  pa3padOTaHHBIX MEJAaroroM KOHTPOJBHO-
WU3MEPUTETbHBIX MaTEPUAJIOB.

[IpumeneHnue Kk 00y4YarOMIMMCSl BHEITHUX CTaHAAPTU3UPOBAHHBIX MPOIIEAYP
OLICHKM JOCTHKEHHMH MO MpPEeaMETy, B TOM YHUCJE BCEPOCCHICKUE MPOBEPOYHBIE
paboThl, TPOBOAUTCS TOJBKO C  pa3pelieHus poauTenel  (3aKOHHBIX
npeacrasuteneii) odydaromuxcs ¢ PAC w/wnm ¢ paspemieHuss caMux ydariuxcs,
IIpU JOCTH>)KEHUU UMH 1 6-JIETHETO BO3pacTa.

Pe3ynbTarhl MpOMEXyTOUYHOM aTTECTallMd UCTIOJIB3YIOTCS MPU pa3paboTKe U
KOPPEKTUPOBKE aIaNTUPOBAHHON 00pa30BaTEIbHOM MPOTrpaMMbl 00yUYaIOIIUXCS.

OcBoenue yueOHOro mnpeamera «MareMaTuka» JTOJDKHO OOECIeYrBaTh
JOCTHKEHHE Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs — CIEIYIOIIHUX

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

JINYHOCTHBIE pe3yJabTaThl
JIM4HOCTHBIE  PE3yNbTaThl OCBOCHHUSA IMPOrPaMMbl Y4eOHOTO mMpeaMeTa

«MaremaTtuka» XapaKTCPU3YIOTCH:
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IIaTproTHYeckoe BoCIIUTAHHE:

IPOSIBJICHMEM HHTEpeca K INPOLUIOMY M HAaCTOSIIEMY POCCHUICKON
MaTE€MaTUKH, UEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K HCIIOJIB30BAHUIO ITUX
JOCTHKEHHM B PYTUX HayKax M MPUKIAAHBIX cepax.

I'pasknanckoe v JyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEN IPaKJaHUHA U peaTU3alid ero
opaB, IMpPEICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TPa)¥JTaHCKOTro oOiiecTtBa (BbIOOpHI,
OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXACHUIO ATUYECKUX MPOOJEM, CBA3AHHBIX C
IPaKTUYECKUM IPUMEHEHUEM JOCTWKEHHUH HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX TPUHIUIIOB B ACSITEIBHOCTH YUEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIICHHH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTHYECKOIrO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEH >KU3HU JUIsl YCHEWIHOW MpodeccroHanbHOU
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIYAIBHON TPAEKTOPUHU 00pa30BaHUA U )KM3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE.

JcTeTHYeCKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJBHOMY M JICTETHMYECKOMY BOCHIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKICHUMN; YMEHUIO BUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOTO IO3HAHMS:

OpUEHTaluel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY HAyYHbBIX
NpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o01iecTBa, MOHMMAHUEM MaTEMaTHUYECKOM HAyKH Kak cQepbl 4YeIOBEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MATEMATHYECKOW KYyJbTYypOW Kak CpeICTBOM

IIO3HAaHWA MHpaA;, OBJIAACHUCM HpOCTCﬁH.IPIMH HaBbBIKaMH HCCHCHOB&TCHBCKOﬁ
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NESTEIBHOCTH.

dusuyeckoe BOCHNUTaHUE, (opMHPOBaAHHME KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOTO 0JIAT OOy UM

TOTOBHOCTBIO TMPUMEHITh MAaTeMaTHYEeCKHE 3HAHHUS B HHTEpPECax CBOETO
3I0pOBBS, BEIEHUS  370pOBOro  oOpa3a JKU3HM  (340pOBOE  IHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATUH H  OTHAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTbH); C(HOPMHPOBAHHOCTHIO HaBbIKAa pPeQIEKCHH, MPHU3HAHHEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPyroro 4eJoBeKa.

JKOJI0TMYecKoe BOCTIMTAHUE:

OpUEHTALMEN HAa MIPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUI JJIs pelIeHus 3a1a4
B 00JIaCTH COXPaHHOCTH OKPYXAIOIIeH Cpebl, IUIAHUPOBAHUS TOCTYNKOB W
OLICHKH WX BO3MOXHBIX TOCJIEICTBUN S OKPYKAIOMIEH Cpeabl; OCO3HAHHEM
r7100aJpHOTO XapakTepa 3KOJOTHUYECKUX MPoOJIeM U IyTeH UX pereHHUs.

JInuHOCTHBIE pe3yJbTaThl, ol0ecneuynBaroIIue ajanTanuio
o0y4amoumerocsi K H3MEHSIIMMMCH YCJIOBHSAM COLUATBHOW W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPEICIEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCA y JPYTHX JIOACH, MpHoOpeTaTh B COBMECTHOW NEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIMH U3 OIbITA APYTUX;

HEOOXOJMMOCThI0O B (OpMHpOBAaHMM HOBBIX 3HAaHWH, B TOM YHUCIE
dbopMyIupoBaTh HIEH, TOHITHS, TUTIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, INIAHUPOBAThH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEpP, KOPPEKTUPOBATH
IpPUHUMAaeMble pelIeHUusT W AeUCTBHs, (OPMYyIHPOBATh U OLEHUBATh PHUCKU U
HOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

VY obOyuaromuxcs ¢ PAC Bo3M0OXHA UCKaKEHHOCTh U 3a/1€PHKKa JTOCTHKEHUS
JUYHOCTHBIX PpE3yJlbTAaTOB, CBA3aHHAas IMPEXAE BCEro C HEAOCTAaTOYHOU

12



c(OPMUPOBAHHOCTHIO CAMOCO3HAHHMS M CaMOOIIEHKH, a Takke mpeobiamaHueM
WHQPAHTIIBHBIX MPEICTaBICHHUN 0 cebe B MOAPOCTKOBOM BO3pacTe. Y MIKOJILHUKOB
¢ PAC wuyactro HaOmomaroTcsi BBIPaXXEHHBIE CJIOKHOCTH OCO3HAHUSI CBOEH
COLMAJIbHON WACHTHUYHOCTHU, CJIIOKHOCTH B TIOHMMAaHWW W TPUHATHU IIEHHOCTEH,
HOPM W TIpaBWJI, OMNPEACISIONINX IOBEACHUE THUIUYHO Pa3BUBAIOIIMXCS

CBCPCTHHUKOB.

MeTanpeameTHbie 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, GOpMHUPOBAHUE KOMMYHUKATUBHBIX Y'Y ][] y yuamuxcs ¢
PAC TtpebyeTr HanpaBlIeHHOTO MEAaroru4eckoro BO3JACHCTBUS KaK B YPOUHOH, Tak
U BO BHEYPOUHOMW ACSATEIBHOCTU yUaIIUXCs, a TAKKE€ B paMKax KOPPEKIIMOHHOU
paboTHI.

MertanpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOrpaMMbl YIEOHOTO Mpeamera
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM VHUBEPCANbHLIMU
NO3HAGAMENbHBIMU  OCUCBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUGHLIMU
0eUCmMBUAMU U YHUBEPCATbHLIMU PECYTAMUGHBIMU OCliCMBUIMU.

Yuueepcanvnvie nosHaeameibHble oeticmeus. obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX HNPOYECCcO8 0OYUaAWuUxXcs (0c8oeHue
Memoo0o8  NO3HAHUSL  OKpYJcarowe2o  Mupa;  NpuUMeHeHue  JI02U4ecKUx,
UCCIe008aMeNbCKUX Onepayuli, yMeHul pabomams ¢ uHgopmayuetr).

ba3oBrle nornueckue 1eMCTBUA:

BBISIBJISITH u XapaKkTepu30BaTh CYIIIECTBECHHBIC pU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TIOHATHM, OTHOIICHWA MEXAYy TMOHSITUSIMU;
dbopMyaMpoBaTh ONpeNeNeHUsT TOHSTHM; YCTaHABIMBATH CYIECTBEHHBIN
OpU3HaK KiIacCU(UKALUK, OCHOBAHUA NIl 000OIIEHUS U CPaBHEHHSI, KPUTEPUH
MIPOBOJIMMOI0 aHAJIN3A;

BOCIHPMHMMATH, (OPMYJIHPOBATH H NPeodPa30BbIBATH CYXXICHHUS:
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YTBEPAUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHBIEC, YACTHBIE U OOIIME; YCIOBHBIE;

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

JAeJaaTh BBIBOJAbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

pa30MpaTh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (TIPSIMbIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSATENBHO HECIOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4ecKux (pakToB, BHICTPAUBATh APIrYMEHTAIINIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS,

BbIOMPATh CHOCO0 pelleHus Y4eOHOW 3a7aud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pelUIeHUs, BbIOUpaTh Hauboliee MOAXOMAIUH C  y4ETOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue AeiicTBUS:

HCI0JIB30BaTh BOMPOCH KaK MCCIEA0BATEICKUNA HHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpPEYHE, MPoOJIeMy,
CaMOCTOATENILHO YCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATh THIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

NPOBOIMTH [0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
IKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHWE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTENH 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITEIbHO  (popmyJmpoBaTb 000OIIEHUST U  BBIBOJALI IO
pesynbTrataM  TpPOBEAEHHOTO  HAONMIOJAEHUWS,  WCCIENOBaHUS,  OILEHWBATh
JIOCTOBEPHOCTh MOJYUYEHHBIX PE3yJbTaTOB, BBIBOJAOB U 00OOLICHMIA;

NMPOrHO3UPOBATh BO3MOXXHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATH
MPEJIMOJIOKEHHUS O €TO PA3BUTUU B HOBBIX YCIIOBHUSX.

PadoTa ¢ nungopmanueii:

BBISIBJISITb HEIOCTATOYHOCTh M H30BITOUYHOCTH HHGOpPMALIMM, IaHHBIX,
HEO0OXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BbIOMPATH, aHAJTU3UPOBATD, CHCTEeMATU3UPOBATH u
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HHTEPHPETHPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS;

BbIOMpaTh GopMy MpeACTaBiIeHUS HHPOPMALMK MU WUIIOCTPUPOBATH
peliaeMble  3aJayd  CXEMaMM, JAMarpaMMaMH, HWHOW Trpapukoil U HX
KOMOHMHAIIUSIMU,

OLCHMBATh HAJIEKHOCTh MH(OPMAIMU N0 KPUTEPUAM, MNPEIIOKEHHBIM
y4UTENEeM UIN CPOPMYIHPOBAHHBIM CAMOCTOSITEIILHO.

1)  Vuuseepcanvnvie KomMmyHukamueuvle Oelicmeusi 00ecnedusaom
chopMUpo8aHHOCmMb COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.

OO0menne:

BOCIIPUHUMATh M  (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOUKY
3peHUs B YCTHBIX (IIpY HAJIUYUHU BO3MOKHOCTH) M MUCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUSI MO XOJy pelIeHUs 3aJadyd, KOMMEHTHPOBATH  IOJIYYEHHBIH
pe3ynbTar;

B XOJI€ OOCY>KIeHUs 3a7aBaTh BOIIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npoOJeMbl, pelaeMoil 3aJayd, BbICKa3bIBaTh MJIEH, HAIICJICHHBIE Ha TMOUCK
PELICHMS; CONOCTABIATh CBOM CYXJIECHHSI C CYKIEHUSMH APYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh Pa3iMuMe U CXOJCTBO IMO3UIIMI; B KOPPEKTHOU (opme
(bopMyaMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

OPENCTaBIATh  PE3yJbTaTbl  PEIIEHMs  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTA; CAMOCTOSITENIbHO BbIOMpaTh (hOopMaT BBICTYIUICHHUS C

yu€TOM 3a/ay NpPEe3eHTalUH, OCOOCHHOCTEH ayIUTOpUUM W HMHIAWBHUIYaJbHBIX

BO3MOKHOCTEH.
CoTpyaHu4ecTBO:
MMOHUMATh U HCIIOJIL30BaTh MIPEUMYIIIECTBA KOMaH/JHOM U

WHANBUAYAIbHON paboOThl TpW pelIeHHH Y4YeOHBIX MaTeMaTHYeCKUX 3ajad;
OPUHUMATh IIeJIb COBMECTHOM JEeSTeNbHOCTH, IUIAHUPOBATH OPTraHU3ALIMIO
COBMECTHOI paboThl, pacmpeaensiTh BUAbI padoT, JOrOBapUBaThCs, 00CYXKAATh
npoliecc U pe3yabTaT paboThl; 00001I1aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4yacTBOBaTh B TpymmoBbIX (opmax paboTbl (0OCyxneHus, oOMeH
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MHEHHUSMH, MO3TOBbIE IITYPMBI M [Ip.); BBINOJHATH CBOI YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUSA C JPYTHMMH YJIE€HAMHU KOMAaHJbI; OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOLINI MPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUS.

2)  Vuueepcanvhvie — pecynamugHwle  Oclicmeus — obecneyusaom

qbopMupoeaHue CMbBICII0BbIX YCNMAHOBOK U HCUSHEHHbBIX HABLIKOG TUYHOCNU.

Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AITOPUTM PEIICHUs 3a1ayu (WU €ro
4acTb), BBIOMpPATh CHOCOO pelIeHUs C Y4YETOM MMEIOIIMXCS PECYpCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BapUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIBb:

BJAJ€Th CHOCOOAMU  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yapTara peuieHns MaTEMaTHYECKOM 3a/1auu;

PEABUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHMKHYTh I[pPHU PELICHUU
3aJlaqyu, BHOCUTh KOPPEKTUBHI B ICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHOM LEIU
U YCIOBUSM, OOBSCHSATH TPUYUHBI JIOCTHIKEHHS WIM HEIOCTHXKCHHS 1IeNH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

VY yuamuxcs ¢ PAC ¢ tpynom ¢opMHPYIOTCS HAaBBIKM B3aUMOJCUCTBUS C
YYETOM IO3MIMU JPYTrOro M IJIUTEIBHOE BPEMSI COXPAHSAETCS ArOLCHTPHYECKas
No3UIMs B OOIEHUH, MpuUcylias Ooyiee MiaaleMy Bo3pacty. Jaxe ywammecs,
YIAOBJIETBOPUTEIILHO BJIAICIOLIME TEXHUYECKOU CTOPOHOM oO1IeHus,
3aTPYNHSIIOTCA B OLIGHKE HaMEpEeHMH U TMO3UIMM TapTHEpa U TUOKOM
pearupoBaHUM Ha HW3MEHEHHUs, BO3HHUKIIME B cUTyauuu ooOmeHus. OcoOeHHO
cinoxHo y ywamuxcsi ¢ PAC ¢opmupyercss ymMenue paboTarth B TpyIIe H3-3a
CJIO’)KHOCTH 337a4M B3aMMOJECUCTBUSI OJJHOBPEMEHHO C HECKOJIBKUMU ITapTHEPAMU
110 COBMECTHOM JI€SITETbHOCTH.

HecMoTpst Ha TO, 4TO B MOAPOCTKOBOM Bo3pacte y nereid ¢ PAC nossinsercs
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MOTHBallUA K O6H16HI/IIO CO CBCpPCTHHKAMH, oe3 CO3JaHuA CICHHUAJIBbHO
OpFaHPISOBaHHOI;'I IIoMoIIY HIKOJBbHHUKY C PAC B OpraHu3anmunu MCXKIIMYHOCTHBIX
KOHTAKTOB W pPa3BUTHUH HABBIKOB O6I].[€HI/I$I CO CTOpPOHBI IICAAroroB, €ro

COOCTBEHHBIE JEHCTBUS MOTYT ObITh HEA(P(PEKTUBHBIMH.

IIpeaMeTHbIe pe3yabTaThl

JlocTxeHne MpeaMETHBIX pe3yiabTaToB oOydaromumuca ¢ PAC Ha stane
oOyuyeHus: B OCHOBHOI LIKOJIE OIPENEseTCs] MHANBUAYAIbHBIMU OCOOEHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSAMM [O3HABAaTEJIbHOM JI€ATEIBHOCTH U
HEPaBHOMEPHOCTBIO Pa3BUTUSl NCUXUYECKUX (PYHKIMHA, TaKk U COLHUAIbHBIM
ONBITOM  ayTUYHBIX IOKOJBHUKOB. Ilo3TOMy  JOCTH>KEHHME  MPEAMETHBIX

pPEe3yIbTaTOB KOHKPETHBIM y4YalllMMCs MOKET HE BCEr/la COBIIAJIaTh C BPEMEHHBIMU
rpaHuiaMi 00y4YeHHUs 110 ToAaM 00YyUEHHUSL.

[IpeameTHbIE pe3ynbTaThl OCBOEHHUS paboyel MporpamMMbl MO MaTeMaTHKe
IpEJCTaBICHbI M0 TOAaM O0YUYEHHS B CIEAYIOUINX pa3jenax MporpaMMbl B paMKax
OTIENBHBIX KypCcOB: B 5—6 kimaccax — kypca «MaremaTtukay», B 7—10 kmaccax —
KypcoB «Anredpay, «I'eometpusi», «BEpoITHOCTh U CTATUCTHKAY.

Pa3BuTne NOrm4ecKkux MpeaCcTaBICHUN U HABBIKOB JIOTMYECKOTO MBIILICHUS
OCYUIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET OOy4YEeHHsS] B OCHOBHOM ILIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpeamosaraercsi, 4To BBITYCKHHK OCHOBHOW IIKOJIBI
CMOKET CTPOUTH BBICKA3bIBAHMS W OTPULAHUSA BBICKA3bIBAaHUI, PAacClO3HABAThH
VCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI,
OBJIaJICET MOHATUSIMU: OIpPENENIEHUE, aKCHOMa, TEOpeMa, JOKa3aTelbCTBO — H

HAaYYUTCA MCIIOJb30BATh UX ITPU BLIIOJHCHUHN y‘le6HBIX u BHeyqe6HBIX 3agad.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA <MATEMATHUKA»
5-6 KJIACCBI

Hesn u3yyeHus y4eOHOro Kypca

[IpuoputeTHBIMH LIETSIMU OOyUEHHUSI MaTeMaTHKE B 5—6 Kiaccax sBISIOTCA:

pooJKeHrne GOpMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX MOHATUN (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), oOecrneunBaromux MIPEEeMCTBEHHOCTh H
NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHMs 00yUYaIOIINXCS;

pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, HHTEpeca K U3YUEHUIO
MaTeMaTUKH;

NOJIBEJICHUE 00YyYarolMXCcsl Ha JOCTYHMHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOLEro MUPA;

dbopmupoBanre (PYHKIIMOHAIBHOW MaTeMaTUYECKOW T'PaMOTHOCTH: YMEHHSI
pacno3HaBaTh MaTEMaTHYECKUE OOBEKTHI B PEANbHBIX MKU3HEHHBIX CUTYalUsX,
MPUMEHSATH OCBOEHHBIE YMEHHUS U1 PELICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
MHTEPIIPETUPOBATh MOJYYEHHBIE PE3yJIbTaThl U OLEHHBATh MX HA COOTBETCTBHE
MIPAKTUYECKON CUTyalUU.

OcCHOBHBIE JIMHUHM COJIEp)KaHHUS Kypca MaTeMaThKu B 56 Kkimaccax —
apumeTnyecKkas M TEOMETpUYECKas, KOTOpble pa3BUBAIOTCS MapajlielbHO,
KaXJ1as B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHMO OfHA OT
JIPYyTOM, a B TECHOM KOHTAKTE€ W B3aMMOACHUCTBUU. TakKe B Kypce€ MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireopbl U ONMKUCATEIbHON CTATUCTUKU.

N3yyenue apudmeTndaeckoro Mareprana HAUMHACTCS CO CUCTEMATHU3aIluu U
Pa3BUTHS 3HAHUU O HATYPaJIbHBIX YUCIAX, ITOJYYEHHBIX B HAYAIbHOM wmIKoue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHOM TEXHUKH U (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUI COYETAETCA C PAa3BUTUEM BBIYMCIUTEIBHON KYJIbTYPHI, B
YaCTHOCTH ¢ 00yYeHHEM MPOCTEHIINM MpuéMaM MPUKUAKU U OLICHKH Pe3yIbTaTOB
BbIUMCIICHUN. VI3ydyeHne HaTypalbHBIX 4YHCEN MpoAokaeTcss B 6 Kiacce
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3HAKOMCTBOM C HAYaJIbHBIMU NOHATUSAMHU TEOPUH JIEITUMOCTH.

Hpyroii KpymHbIM OJOK B COACp)KaHUM apu(PMETHYECKOW JHUHUM — 3TO
npobu. Hauano u3zyueHusi OOBIKHOBEHHBIX M JIECSITUYHBIX TpoOeil OTHECEHO K 5
KJIaccy. DTO MEPBbIM ATal B OCBOCHHUH JPO0OEii, KOraa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU, MIOHATUSIMH TeMbI. [Ipu 3TOM paccMOoTpeHne 0OBIKHOBEHHBIX
npobeit B MOMHOM OOBEME MPEIUIECTBYET M3YUYEHUIO ACCATUYHBIX IpoOeH, 4uTo
1[EJIeCO00pa3HO C TOYKHU 3pPEHHUS JIOTUKHU HU3JI0KEHHS YWCIOBOM JMHHUM, KOTAa
npaBWia JIEUCTBUM C JIECATUYHBIMU JpPOOSIMH MOXHO OOOCHOBaTh YK€
W3BECTHBIMHM QJITOPUTMAMH BBITIOJIHEHUS ACHCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMH.
3HAKOMCTBO C JCCATUYHBIMU APOOSIMU PACIIUPUT BO3MOXKHOCTH JIJIsi TOHUMAaHUS
0Oy4aromMUMHCs MPUKIIAJHOTO MPUMEHEHUS HOBOW 3alMCU MPU U3YUYEHUU JIPYTUX
MPEAMETOB U MPH MPAKTUYECKOM HCIMOJb30BaHMU. K 6 Kilaccy OTHECEH BTOPOM
STall B U3Y4YEHUM JpoOeH, TIJe NPOUCXOJUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHUsI W TMpeoOpa3oBaHus JpoOe€i, OCBOCHHUE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHA BBIYMCICHUM, B TOM 4YHCIE 3HAYCHUU
BBIpAXEHUMN, COZEepKAIINX U OOBIKHOBEHHBIE, U JECATUYHbIE IPOOU, YCTAHOBIICHUE
CBSI3EH MEXITy HUMH, PACCMOTPEHUE MPUEMOB PEIICHHS 3a7a4 Ha apoou. B Havare
6 Kacca NpOMCXOIUT 3HAKOMCTBO C IIOHSTUEM ITPOLIEHTA.

OCOOCHHOCTBIO M3YYCHHS TIOJIOKHUTEIBHBIX U OTPUILIATEIBHBIX YHCET
ABJISIETCSL TO, YTO OHU TAKXXE MOTYT PacCMaTpuUBaTHCS B HECKOJBKO 3TamnoB. B 6
KJIacce B Haualie u3ydyeHus Tembl «llonoKuTenbHbIE U OTPULIATEIIBHBIC YHUCIIa»
BbIIENsAeTC noarema «llemple uymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENILHBIMU ~ YUCIAMU W JACHUCTBUSIMU  C  TOJIOKUTEIBHBIMU U
OTPULIATENLHBIMU YUCIAMHU TPOUCXOJUT HA OCHOBE COAEPIKATEIBHOIO MOIXOJA.
DTO MO3BOJIAET HA JIOCTYIIHOM YPOBHE MO3HAKOMHTH YUYAIIUXCS MPAKTUUECKU CO
BCEMU OCHOBHBIMU MOHSITHUSMHU TEMBI, B TOM YHUCJIE U C MpaBUIaMU 3HAKOB MpHU
BBINIOJIHEHUU apudmeTndeckux aercTBuil. M3ydeHue panuoHANIbHBIX 4YKCENl Ha
3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kiacca, YTO CTaHET
CIHEAYIOIIMM TPOXOJOM BCEX MNPUHIMUIIHAIBHBIX BOMNPOCOB, TEM CaMbIM
paszeneHue TpyJAHOCTE oOseryaeT BOCHpUSITHE MaTepuala, a paclpeeieHle BO
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BPEMEHHU CIIOCOOCTBYET IPOYHOCTU NPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHHHU penieHHI0 TEKCTOBBIX 33/ad B 5—6 Kjaccax HCIOJIb3YIOTCA
apudmernyeckue MNpPUEMBI perieHus. TeKCTOBbIE 3aJayd, pellaeMble TpU
0TpabOTKE BBIYMCIUTENIBHBIX HaBBIKOB B 5—0 Kilaccax, paccMaTpUBAIOTCS 3aJaud
CIIEYIOIMX BHUAOB: 33Ja4d Ha JBWKEHUE, HA YacTW, HA NMOKYNKH, HA paboTy U
IIPOU3BOAMTENIBHOCTD, HAa MPOLEHTHI, HA OTHOWIEHUs M Iponopuuu. Kpome toro,
oOyuJaroiuecs: 3HaKOMATCA ¢ MpuéMaMu pellieHus 3a1a4d nepebopoM BO3MOKHBIX
BAapUAHTOB, y4yaTcsl paboTaTh ¢ MH(pOpManuen, IpeacTaBlIeHHoN B (popme Tabiui
WIM THarpamM.

Pemienne TEKCTOBBIX 3amad 3a4acTyr0 BbI3bIBacT y ywamuxca ¢ PAC
CEpbE3HbIE 3aTPYIHEHHS U3-32 OCOOEHHOCTEH PEedyeBOro pa3BUTHS (HEIOCTATKOB
JIEKCHUKO-TPAMMATHYECKOTO CTPOsI PEYH), CI0KHOCTEH B MOHWUMAHWM IPUYUHHO-
CIIE/ICTBEHHBIX CBSI3e W JE€PUIMTAPHOCTH BOOOPAKEHHs. Ydalluecs MOTYT
3aTPYJHATHCS B BBIJCJICHUM 3HAUMMOM JJIs pelleHus 3aladu HH(OpMalHUIo,
IEpPEeHoCe CHOCOOOB  pelIeHMs OJHOTHMIHBIX  3a7ad B cilydyae Jaxe
HE3HAUUTENbHOTO u3MeHeHus (GopmynupoBku. [koneHukn ¢ PAC moryt He
3aMeyaTh KOCBEHHBIX (OpPMYIMpPOBOK W pemiarh 3a7add, CYyIIECTBEHHO
3aTPYOHSAIOTCA B CXEMAaTH3alMM  PELICHUS, COCTaBJICHHWM BEPHOM W
MH()OPMATUBHON KpAaTKOW 3amuCH, COCTABJICHUM IIJJaHA pEUIeHUs 3aJaud U
yeprexxa. MM TpyaHO mHOHATH, a TeM Oojee OOBACHUTH, IMOCIEIOBATEIBLHOCTD
ATAllOB PEUIEHHs W CYTh TOTO WJIM MHOTO MAaTeMaTU4YECKOro aeucteus. FEiue
TPyZIHEE HHTEPIPETUPOBATH PE3YyJIbTAaThl B 3a7a4e€ M HMCCIEAOBATH IIOJIYyYEHHOE
peLIeHHE.

B paboueit mporpamme npeaycMoTpeHo (GOpMUPOBAHUE MPONEAECBTUUECCKUX
anreOpanveckux mpeacTaBieHUd. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B
3aBUCHUMOCTH OT MaT€MAaTH4YECKOI0 KOHTEKCTa BBOAMTCS MOCTENEHHO. byKkBeHHas
CUMBOJIMKA IIMPOKO HCIIOJNB3YeTCS MpeXaAe BCEro g 3alucu  OOIuX
YTBEPXKACHUM M TPEIIOKEHUH, (QOpMyJ, B YACTHOCTU [UJIsl BBIYUCICHHS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aAMECTUTEISD) YHUCIIA.

B kypce «Maremarukay 5—6 KjaccoB MpPEICTaBICHA HArJsAHAs T€OMETpUs,
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HalpaBjeHHass Ha pa3BUTHE OOpPa3HOTO MBINUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUs, U300pA3UTENbHBIX YMEHUH. OTO BaXKHBIM dTall B M3yYECHUU
TEOMETPUH, KOTOPBIA OCYIIECTBIACTCS Ha HAIrJIHO-NPAKTHYECKOM YPOBHE,
ONMMpAETCA HAa HArJIsAHO-00pa3HOE MbIUIeHHEe oOydarmuxca. bosbiias poib
OTBOJUTCS PaKTUYECKON NEeATENbHOCTH, OTIBITY, JKCIIEPUMEHTY,
MozenupoBaHuio. OOydaronmecss 3HaKOMSTCSI ¢ T€OMETPUUECKUMU (PUTypamMu Ha
IJIOCKOCTH M B NPOCTPAHCTBE, ¢ HMX MPOCTEHIIMMHU KOH(PUTypalMsIMU, ydaTcs
M300pakaTh MX HA HEIMHOBAHHOW M KJIETYaTOM Oymare, paccMaTpUBarOT HX
IIpoCTelIMEe CBOWCTBA. B mporecce M3ydeHUs HArISAHOW T€OMETPUM 3HAHMS,
MOJIy4YeHHbIE OOY4YalOIMMHUCS B HAYaJbHOM IIKOJE, CUCTEMATU3UPYIOTCA H

pacIImpsIrOTC.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe
CornacHo ydeOHOMY TUIaHy B 5—6 Kjaccax HM3y4aeTcsi WHTETPUPOBAHHBIM
npeamer «MareMatrka», KOTOPBIA BKJIIOYAeT apuPMEeTHUeCKuil Marepuan u
HarJISIAHYI0 TEOMETPHIO, a Tak)Ke MPOMNEeJACBTUYECKUE CBEIECHUS W3 aireOphl,
AJIEMEHTHI JIOTUKU U HavaJla ONUCATEIbHOW CTATUCTUKH.
YueOHbIl MJIaH HA U3yYeHUE MaTEMaTUKU B 5—6 Kj1accax OTBOJUT HE MEHEE
5 y4eOHBIX YacOB B HEJCNIO B TEUEHUE KAXOT0 rojila 00yUeHUs, BCEro HE MEHee

340 y4eOHBIX YacoB.

COLAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA»

5 KUIACC

HatypanbpHble uncna v HyJb

HatypanbHoe uyncno. Psa narypanehbeix umcen. Yucno 0. M3obpaxenue
HATypaJbHbIX YUCEN TOUKAMU HA KOOPJAUHATHOU (YUCIOBOI) IPSIMOM.

[To3unMOHHAs HENO3ULMOHHOM CHCTEMBI cuncieHus. JlecaTnuHas cucrema
CUMCJICHHUS.

CpaBHeHUE HATypaJIbHBIX YKCEJ, CPABHEHUE HATYPAJbHBIX YHCENl C HYJIEM.
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Cnoco0bl cpaBHeHUs. OKpYTJIeHUE HATYPaIbHBIX YHCET.

CrnoxeHne HaTypajabHbIX YHCEI; CBOMCTBO HYJISI TP CIOKEHUH. Beruntanue
KaK JIeiCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOXXEHUE HATypalbHBIX YMCEII; CBOMCTBA
HyJId W €AUHUIBI NOpu YMHOXeHuW. Jlenenwe Kak jeiicTBue, oOpaTHOe
YMHOKEHUIO. KOMIIOHEHTBI IEUCTBHM, CBA3b MEXAy HUMU. [IpoBepka pesynbraTa
apumeTndyeckoro aedctBusi. llepemecTutrenbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M YMHOXXEHHS, paclpeleuTeIbHOe CBONCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3zoBanue OyKB jii OOO3HAYEHUST HEM3BECTHOIO KOMIIOHEHTA U
3aMKMCH CBOMCTB apu(PMETUUECKUX JIEHCTBHM.

Jlemutenn w KpaTHBIE 4YHWCIIA, pa3joXeHHe Ha MHoxutenu. [Ipocteie un
coctaBHbie yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHb C HATypalibHBIM [OKA3aTeJIEM. 3aluCh 4YUCIA B BHUJIE CYMMBI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpaxeHHWE. BpluncCiieHMEe 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUA ~ JACUCTBUU.  Vcmonb3oBaHuMe NOpu  BBIYMCICHUSAX
MEPEMECTUTENIBHOTO W COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS H
YMHOKEHUS, pACTIPEACTUTEIBHOTO CBOMCTBA YMHOXKCHHUS.

Apodu

[IpencraBnenre o JpoOM Kak cHoco0e 3amucu  YacTh BEJTUYHUHBI.
OObikHOBeHHBIE npoOu. [IpaBunbHBIE W HempaBWiIbHBIC apoOu. CMemaHHas
JIpoOb; TpPEACTaBICHHWE CMEIIaHHOW ApoOM B BHUJE HENPABWIHHOW ApoOU U
BBIJICJICHUE IIEJI0M YacTH YKCIIa W3 HeMpaBWILHON npodu. M3obpaxkenne apodeit
TOYKaMH Ha 4HCIIOBOM mpsiMoii. OcHOBHOE cBOMCTBO apobu. CokpaleHue apooei.
[IpuBenenue Apodu kK HOBOMY 3HameHarteln0. CpaBHEHUE APOOeH.

CrnoxxeHre U BeIYUTAHUE JIpoOeh. YMHOKEHUE U JIeIeHUe qpo0eii; B3aUMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTu 1eaoro U Leaoro Mo ero 4YacTu.

Jlecsatuunas 3amuch apoOeit. IlpencraBmeHue AeCATUYHOW OpoOM B BUIE
OOBIKHOBEHHOH. M300pakeHne MAeCATUYHBIX JpoOeil TOYKaMU Ha YHCIOBOU
npsiMoid. CpaBHEHHE ECITUYHBIX APOOEH.
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Apudmernueckre JEUCTBUA C JECATUYHBIMU Jpo0siMu. OKkpyrieHue
JECATUYHBIX APOOEH.

Pemienne TeKCTOBBIX 3a/1a4

Pemienne TekcTOBBIX 3ajady  apudMeTHYecKUM crocoboM. Pemienue
JoruYeckux 3agad. Pemienue 3amau mepeOGOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonb3oBaHue mpy pelieHuu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amau, coaepkaliMX 3aBHCHUMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOpPOCTh, BpEMsl, pACCTOSIHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh. EnuHHUIIBI
U3MEpPEHUs: MacChl, 00bEMaA, IIEHBI, PACCTOSHUA, BPEMEHH, CKOpocTu. CBs3b
MEXKy €IMHUIIAMUA U3MEPEHUSI KaXKI0M BETUYUHBI.

Pelenre oCHOBHBIX 3aa4 Ha APOOH.

Hpe,Z[CTaBJIGHI/IG JaHHBIX B BUJC Ta6J'II/II_[, CTOJI0YATHIX AuarpamMm.

Harasignas reomerpust

Harnsinaele mpeactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, OpsMas,
OTPE30K, JIy4, YIoJI, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [Ipsamoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YIJIBL.

JInuHa oTpeska, METpUUYECKUE €IMHUIIBI JUIMHBL. [[TMHa JIOMaHOM, IEpUMETP
MHOI'OYroJIbHUKA. MI3MepeHne 1 nocTpoeHue yriloB ¢ IOMOLIBI0 TPAHCIIOPTHPA.

Harnsinuele npenacraBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o6paxkenne ¢uryp, B ToOM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(pUrypanuii u3 yactel mpsiMoil, OKpy>KHOCTH Ha HEJIMHOBAHHOW M KJIE€TYaTOU
Oymare. Mcnionp30Banue CBOMCTB CTOPOH U YTIJIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Inomans MNPAMOYrOJbHMKA M MHOIOYIOJIBHUKOB, COCTAaBJICHHBIX W3
NPsIMOYTOJIBHUKOB, B TOM 4ucie (GUryp, M300pakE€HHBIX Ha KieTdaTol Oymare.
EnuHune! usmepeHus miomaim.

Harnsannsie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
OpsIMOYTOJIBHBIN  Mapajienenuresn, Ky0, MHororpaHHukd. M3ob0paxenue
IPOCTEUIINX MHOrOrpaHHUKOB. Pa3BépTku kyOa m mapamienenunena. CosznaHue

Mo/iesield MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IMJIACTUIIMHA U JIP. ).
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OO0BEM MpsSMOYToNBLHOTO Mapajuienenumena, Kyoa. EauHuibl u3mepenus
o0BEMa.

6 KJIACC

HarypaabHblie unciaa

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMH HATYPAJbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHMs, TMOPSAIOK  JEHCTBUW,  HCIONb30BaHHE  CKOOOK.
Hcnonp30BaHWEe TPU  BBIYUCICHUSX NEPEMECTUTEIIBHOTO W COYETATEIIBHOTO
CBOWCTB CJIOKEHHS M YMHOXECHHS, PACHpEICIUTEIBHOTO CBOMCTBA YMHOMXKECHHS.
OxkpyriieHue HaTypaJIbHBIX YHCEIL.

JenuTenu U KpaTHbIE YKCIa; HAMOOJbIIUKA OOIIMNA ACIUTENIb U HAaUMEHbIIIEe
oO1iiee kpaTHoe. [emuMocTb CyMMBI U TTpou3BeAcHus. [leeHue ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAsI ApOoOb, OCHOBHOE CBOMCTBO APOOH, COKpaIlleHHEe IApOoOeH.
CpaBHeHue U ynopsiiounBaHue 1pooeil. Pemenue 3a1a4 Ha HaXOXKJIEHUE YacTH OT
[EJOr0 W IENOoro Mo ero yactd. J[poOHoe 4Mciio Kak pe3ylbTar JeICHHS.
[IpencraBnenue aecITHUHON IpoOH B BUE OOBIKHOBEHHOW TPOOU U BO3MOXKHOCTH
MPEICTaBICHUS] OOBIKHOBEHHOU ApOoOU B BUAE AeCATUYHOM. JlecsaTuuHble ApodH 1
MEeTpHYecKasi cucreMa Mep. ApuMeTudecKkre JEHCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JECATUYHBIMU IPOOSIMHU.

OtHomienue. JleneHre B JaHHOM OTHOIIEHWU. MacmTad, TPOMOPIHs.
[IprumeHenune mponopuuy Mpy PEIICHUH 3a4ad.

[TonsiTue mporneHTa. BblunciieHue NpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110
e€ mpolieHTy. BripakeHne mpoIeHToB NeCATUUHbIMU apo0siMu. Pemenne 3ana4 Ha
MpOIEHTHI. BrIpakeHre OTHOIICHHS BETMYUH B MPOLEHTAX.

IToJsiokUTEIBHBIC M OTPULIATEIbLHbIE YHCIA

[TonmoxurenbHple U OTpULaTENbHbIE yncna. Llensie uncna. Moayine yucia,
reoMeTpuyecKas MHTeprnperauus wMoayis uyucia. M3o0paxkeHue uwucen Ha
KOOPJAMHATHOU MPSAMOU. UUCIIOBBIE TPOMEKYTKH.

CpaBHenne uymcen. ApudMeTHdecKne IEHCTBHUS C TIOJIOKHUTEIbHBIMU U
OTPULIATENBHBIMU YHCIIAMM.
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[IpsiMOyroJibHAs crucTeMa KOOPJIMHAT Ha MIOCKOCTH. KoopauHaTel TOUkH Ha
I0CcKoCTH, abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOpAUHATHON
IIJIOCKOCTH.

bykBeHHbIEe BbIpaKEeHMS

[Ipumenenue OykB [Ji1 3allCH  MAaTEeMaTUYECKUX  BBIPAXKEHUU U
npemsioxkennii. CBolicTBa apu(pMETHUECKUX JNEHCTBUNA. ByKkBeHHbIE BBIpAKEHUS U
YUCJIOBBIE TMOJICTAHOBKHA. DYKBEHHBIE paBEHCTBA, HAXOXKIACHUE HEHU3BECTHOTO
KOMMOHEeHTa. Dopmysibl; QOpMyJbl MEPUMETpa M IUIOMIAU TPSIMOYTOJIbHUKA,
KBajipata, 00bEMa napajiesienuneaa u Kyoa.

PemieHue TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3ajad  apupMeTHYECKUM crocoboM. Pemenue
JornYecKux 3ajad. Pemienue 3a1ay nepeObopoM Bcex BOZMOKHBIX BApUAHTOB.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBS3bIBAIOIINX BEIUYUHBI:
CKOpOCTB, BpeMs, pacCTOsHUE; 1LICHA, KOJINYECTBO, CTOMMOCTb;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00bEM paboThl. EAMHUIBI HU3MEpPEHHs: MaccChl,
CTOMMOCTH; PpACCTOSIHMS, BPEMEHHM, CKOpPOCTH. CBi3b MEXAYy €IUHUIAMHU
V3MEPEHUS KaXI0M BEIIMUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOIIEHUEM, MPOIMOPIMOHATBHOCTHIO
BEJIMYMH, MIPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U MPOIIECHTHI.

OueHka ¥ MPUKUAKA, OKPYTIICHHE pe3yJibTaTa.

CocraBieHue OYKBEHHBIX BBIPOKEHHUM 10  YCJIOBHIO

3a7a4U.

[IpencraBnenre MaHHBIX C TOMOIIBI0 TaOMUI] W Auarpamm. CTonO4aThie
JIAarpaMMBbl: YTEHHUE U TTOCTPOEHHE. UTeHUE KPYTrOBBIX JUAarpaMM.

Harasignas reomerpus

Harnsaueie mpencrtaBieHuss o ¢urypax Ha IJIOCKOCTH: TOuKa, IpsiMas,
OTPE30K, JIy4, yTOJI, JIOMaHas,, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

B3anMmHOEe pacnosiokeHHe ABYX NpPSMBIX Ha IUIOCKOCTH, IapajuliesibHbIE
MpsAMbIE, TEPIECHAUKYJIAPHBIE MpsAMble. V3MepeHne pacCTOSHHM: MEXAY ABYMs
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TOYKaMH, OT TOYKH A0 MPSAMOM; JJIMHA MaplIpyTa Ha KBaAPaTHOM CETKE.

W3mepeHrne # TOCTPOEHUE YIJIOB C IOMOILIBIO TpaHCHOpTUpa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOIbHUK, IIPUMEPHI
YEThIPEXYTOJIbHUKOB. [IpsIMOYTroJIbHUK, KBaAPAT: UCHOJIb30BAHUE CBOMCTB CTOPOH,
yIa0B, nuaroHanei. M3o0pakeHune reoMeTpuyecKux (GUryp Ha HEITUHOBAHHOM
OymMare ¢ HCHOJb30BAaHUEM IUPKYJs, JUHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[Tlepumerp MHoOroyrosnbHuka. IloHsTHe TUIOIIAAM (QUIYpBI; €IUHULBI
u3Mepenus miomany. [Ipubmkénnoe n3Mepenue miomaan Guryp, B TOM 4UCie
Ha KBaJipaTHOM ceTke. [IpubimkEéHHOE U3MEpEHUE ITUMHBI OKPYKHOCTH, IUIOIIAIN
KpyTa.

CuMmMmeTpus: NEeHTpallbHAsI, OceBasl U 3epKajbHas cummeTpud. [loctpoeHue
CUMMETPUYHBIX UTYD.

Harnsinaeie IpeICTaBIICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, kyO, mpu3Ma, NuUpaMmuja, KOHYC, LWJIMHAp, wap u cdepa.
N300paxkenne nmpocTpaHCTBEHHbIX (uryp. [IpuMepsl pa3BEPTOK MHOTOIPaHHUKOB,
nuiInMHApa U koHyca. Co3gaHue Mojelield MpOCTPaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonarue oObéMa; eauHULIBI U3MepeHus 00bEMa. OOBEM MPSIMOYTOJIBLHOTO

napajienenumnena, Kyoa.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA

OcBoenune yueOHOro Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOMW IITKOJIBI
JOJDKHO 00ECTeYrBaTh JOCTHKEHUE CIEAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

5 KUTIACC
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Yuciaa 1 BIYMCICHUA

[lonumMaTe ¥ TpPaBWIBHO  yMNOTPEOJATH TEPMHHBI, CBS3aHHBIE C
HATYpaJIbHBIMH YMCJIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMHU.

CpaBHUBaTh M YHOPSAIOYMBATH HaTypajbHbIE 4YHUCIA, CpaBHUBATH B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE TPOOH, JECATHUHBIE TPOOH.

CooTHOCHUTH TOYKY Ha  KOOPAMHATHOM  (YUCJIOBOWM) MPSAMOUA  C
COOTBETCTBYIOIIUM € YUCJIOM M M300pa)kaTh HAaTypaJibHbIe YUCJIa TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

BemonuaTe apudmernueckue IEHCTBUS C HATypaJbHBIMM YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUILIUX CITydasIX.

BhINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BHIYMCICHHM.

OKpyTisTh HaTypaJbHbIE YHACIIA.

Pewenue mexkcmoswix 3a0au

Pemarb TekcToBble 3aJauv apUPMETHUECKUM CIOCOOOM M C IOMOIIBIO
OpPraHW30BAHHOTO KOHEUHOTO 1epedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, coaepskamiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BPEMSI, pACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMbl, TaOJuIlbl, 0003HAUYEHUS MpHU
pElIeHUH 3aau.

[Tonb30BaTbCd OCHOBHBIMU ~ €IMHHMIIAMM  W3MEPEHMS: LEHBI, MaccChl;
paccTosiHUSl, BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHM E€IUHUIBI BEITUYUHBI Yepe3
TpyTHe.

W3BnekaTh, aHANM3UPOBaTh, OLEHUBATh MH(OPMAIIMIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJOYATOW JAMarpamMme, HWHTEPIPETHPOBATH MPECTABICHHBIC
JAHHBIE, UCITOJIB30BATh JaHHBIC ITPU PELICHUU 3a1a4.

Haznaonaa zeomempusn

[Tonb30BaThCA FEOMETPUYECKUMHU MOHATHSMU: TOUYKA, IPsIMast, OTPE30K, JIyY,
yroJ1, MHOIOYTOJIbHUK, OKPY’KHOCTb, KpPYT.
[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOLIET0 MHUpPA, MUMEIUMX GopMy

W3YYCHHBIX TEOMETPUICCKUX PUTYP.
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Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMM: YTOJI, BEpIIMHA, CTOPOHA, JWAroHajib; C OKPYXHOCTBIO:
paauyc, AMameTp, UEHTP.

N306paxkarh U3yueHHbIE TeoMeTpruueckue (GUrypsl Ha HEJIMHOBAHHOW U
KJIETYaTOU Oymare ¢ TOMOIIBIO MUPKYJIS U JIMHEHKH (TIPU HAJTUIUH BO3MOYKHOCTH).
Haxonuth IMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJlaHHOW MJIUHBI; CTPOUTH OKPY>KHOCTH 33JaHHOTO
paauyca (Mpu HATUYKUKA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJBHUKA, KBaJapara AJIs
WX TIOCTPOCHUSI, BEIUUCIICHUS TUIOIAIN 1 TIEPUMETPA.

Beluncnars nepuMerp W IUIONIaAbL KBajJpaTa, MNpsIMOYrojibHUKa, (QUryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4YHCIE (QUTYp, U300paXKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUYECKHUMU €IMHUIAMU U3MEPEHUS IJIMHBI,
IJIOIIA/IA; BBIPAYKATH OJIHA €IUHUIIBI BEJIMUUHBI YEPE3 IPYTHE.

Pacno3naBate mapaienenumnen, KyO, HCIOJIb30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, peOpo TpaHb, W3MEPEHHS; HAXOAWTh WU3MEPEHHS Mapajuiejenunesa,
KyoOa.

Boruncnats 00bEM KyOa, mapajiiesnenunesia no 3aJaHHbIM U3MEPEHUSM,
MOJIb30BATHCS EAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiath HecnokHBIE 3a/1a4l HA U3MEPEHUE ITeOMETPUUYECKUX BEJIMUUH B

MPAKTUYECKUX CUTYyalUsIX (IIPU HAJIMYUU BO3MOKHOCTH).

6 KJIACC
Yucaa 1 BbIYMCICHUS

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHBIC C PA3JIMYHBIMU BUAAMHU YUCET U
crnocobaMy MX 3alWCH, MEPEeXOauTh (€CIM 3TO BO3MOXKHO) OT OJHOM (QOopMbI
3aIMCH YUCla K APYTOM.

CpaBHUBaTh U yHOPSAOYMBATH LEJIbIE YHCIIA, OOBIKHOBEHHBIE U AECSTUYHBIE
Ipo0u, CpaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.
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BoInonHsTh, coueTass yCTHbIE M MUCBMEHHBIE MPUEMBI, apudmeTHdeckue
JNEUCTBUS C HATypaIbHBIMM M IEJIBIMH YHUCJIAMH, OOBIKHOBEHHBIMH W
JNECATUYHBIMU JIPOOSIMU, TTOJOKUTEIIBHBIMA U OTPULIATEIIbHBIMUA YHCIIAMH.

BbluncnATh 3HAYEHUST YMUCIIOBBIX BBIPAKEHUW, BBIONHATH NPUKHUIKY U
OIICHKY pe3yJbTaTa BBIYMCICHUH; BBIMIOJHATh NPEOOPA30BAHUS UYHUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUH.

COOTHOCUTh TOYKY Ha KOOPIWHATHOM MPSIMOMl C COOTBETCTBYIOLIUM €W
YUCIIOM M H300pa)kaTh YUCIa TOYKAMU Ha KOOPJIMHATHOW MPSMOM, HAXOAUTh
MOJyJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPAUHATAMHU
3TOW TOYKH.

OkpyrasTh I1eNble Yucia U JACCATHYHbIE JIPOOU, HAXOAUTH MPUOIMKEHUS
YHCEII.

YucnoBbie 1 OyKBEHHBIC BHIPAKECHUS

[TonumaTe 1 ynoTpedaaTh TEPMHUHBI, CBSI3aHHBIC C 3alUCHhIO CTETICHU YHCIIA,
HaXOJWTh KBaJApaT W KyO 4MCIA, BBIUYMCISATH 3HAYEHUS YHUCIOBBIX BBIPAKECHUM,
COAEPXKAIUX CTEIICHU.

[Tonp30BaThCA MPU3HAKAMU JCITUMOCTH, PACKIAbIBATh HATYPAIbHbBIC YUCIIA
HA MPOCTHIE MHOKHUTEIIH.

[Tonb3oBaThCA MacITaAOOM, COCTABIISAThH MPOMOPIIUUA U OTHOIICHUSI.

Hcnonb3oBaTh OYKBBI JJ1s1 0003HAYEHUS YMCEIT TIPU 3aMCU MAaTeMaTUYECKUX
BBIPKEHUI, COCTABIISITh OyKBEHHBIC BHIPAXKCHUS U (DOPMYJIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBIISASI  HEOOXOIWMBIE  IOJCTAaHOBKH U
npeoOpa3zoBaHusl.

Haxonnute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TekCcTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U APUPMETHUECKUM CIIOCOOOM.

Pemate 3agaum, CBS3aHHBIE C OTHOIIEHHUEM, NPONOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; pelllaTh TPU OCHOBHBIE 33741 HA APOOH U MPOLICHTHI.

Pewlare 3amaum, copepikamipe 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYHMHBI:
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CKOPOCTb, BpeMs, paccTosiHue, LICHa, KOJIM4ECTBO, CTOMMOCTB;
IPOU3BOJAUTENIBHOCTh, BpeMs, OOBEMA paboOThl, HCMONB3Ysd apU(PMETUUYECKHE
JNEWUCTBUS, OLEHKY, IPUKUAKY; II0Jb30BaThCA  C€AMHULUAMH  W3MEPEHHS
COOTBETCTBYIOIINX BEIUYMH.

CocTaBisiTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 33/1a4u.

W3Bnekats MH(OpMAaLMIO, MPENCTABICHHYIO B Ta0JMLAX, Ha JIMHEWHOM,
CTOJ0YaTOW WM KPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JAHHBIEC; UCIIOJIb30BaTh JAHHBIE ITPU PEIICHUH 3a]1a4.

[IpeacraBnsats UHPOPMAIHIO C TOMOIIBIO TAOJINIL, JIUHEWHONU U CTOJI0YATOM
JIarpamMm.

Haruasianas reomerpust

[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYXAIOIIET0 MHUpPA, UMEKUMX (opMmy
U3YYEHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MpPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkatb € TMOMOIIbIO UUPKYJs, JUHEHKH, TpaHCHOpTHpa Ha
HEJIMHOBAaHHOW M KJIeT4yaTol Oymare H3y4YeHHbIE IUIOCKME TIE€OMETPUYECKHE
(burypsl 1 KOHQUTYpaluu, CAMMETPUYHBIE PUTYPBHI (IPH HATMIUU BO3MOKHOCTH).

[lonb30BaTbcs  IEOMETPUUECKUMU  MOHSTUAMU:  PaBEHCTBO  UIyD,
CUMMETPHS; MCIOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CHUMMETPHUEH: OCh

CUMMCTpPHUHU, HCHTP CUMMCTPHUH.

BeluncnaTry [IMHY JIOMAaHOW, NMEPUMETP MHOTOYT'OJIbHUKA, I10JIb30BaThCS
€AUHULAMHU W3MEPEHUS JUIMHBI, BBIPAXKAThb OJHHU E€OUHWLBI MU3MEPEHHUS JJINHBI
4yepes ApyTrue.

Haxoautp, ucCnonb3yss 4YEpTEKHBIE HHCTPYMEHTBI, PACCTOSHHUS: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH 10 IIPSIMOM, JUIMHY ITyTH HAa KBaIpPaTHOM CETKE.

Boluucnate  miomans  (Uryp, COCTAaBICHHBIX W3  MPSMOYTOJIbHUKOB,
UCIIONB30BaTh pa3OMeHHWe Ha MPSAMOYIOJbHUKHM, Ha paBHbIE  (QUIYpHI,
JOCTPauBaHKWE [0 MPSIMOYIOJbHUKA; II0JIb30BATHCS OCHOBHBIMU €AUHULIAMMU

HN3MCPCHU ILIOIIaAW; BbIpaXXaTb OJHHM CAWMHHIBLI H3MCPCHHA ILIOIIaAXN YCPE3

JIpyTHE.
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Pacno3sHaBaTh Ha MOAENAX M M300PAKEHUAX NMUPAMUAY, KOHYC, LIMIUHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aToll Oymare mpsiMOYTOJIbHBIN Mapasuienenunes (mpu
HaJIMYUU BO3MOKHOCTH).

Boeruncnsate 00bEM IpSAMOYTOJIBHOTO Napasuiesenunena, Kyoa, mojib30BaTbCs
OCHOBHBIMHM €IUHHUIIAMH M3MEpEHUs O0O0bEMA; BBIPAXKATh OJHU  EIUHUIBI
U3MepeHus 00bEMa yepes JpyTue.

Pemate HecnoxHbIE 3aaud HA HAXOXKJICHHE T'€OMETPUYECKUX BEIMYUH B

MMPAKTHYCCKUX CUTYyalHAX.
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TemaTn4yeckoe IJIAHMPOBaAHME YUeOHOr0 Kypca (1o rogaM o0y4eHusi)
5 kaacce (He menee 170 v)

HasBanmue
pasaesa (TemMbl)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUIbI 1€ATEJBHOCTH 00Yy4arouuxcs

Kypca
(kosIMUeCcTBO
4acoB)
Hartypanbuble |/lecsTuynas cucrema YuTaTrh, 3anMChIBAaTh, CPAaBHUBATh HATypajbHbIC YHCIA; MpeAiaraTb M 00CY:KIaTh
qucia. cunciieHus. P HaTypaibHBIX  |[CIOCOOBI YIIOPSIOUNBAHKS YHCEIL.

JlelicTBus ¢
HATYPAJIbHbBIM
HYHCIAMH

(43 u)

yucel. HarypanbHbii psn.
Uucno 0. Harypaibhbie yncna
Ha KOOPAMHATHOMN MPAMOM.
CpaBHeHuE, OKpYTJIEHHE
HaTypaJIbHBIX YHCEI.
Apudmernueckue neiicTBus ¢
HaTypaJIbHBIMHU YHCIaMH.
CaoiicTBa HyJIsl NIpU
CII0)KECHUM U YMHOXKECHHH,
CBOMCTBA €JUHUIIBI ITPU
YMHOKEHHH.
[IepemecTurensHoOE U
COUYETaTEIbHOE CBOMCTBA
CJIOKEHUS U YMHOKECHMS,
pacrpeenuTeIbHOE CBOMCTBO
YMHOKECHHUS.

Jlenutenn W KpaTHbIE 4HWCHA,

MN300paxkaTh KOOPAUHATHYIO MPAMYIO0, 0TMeYaTh YKCIa TOUKAaMU HAa KOOPJIAWHATHON MPSMOH,
HAXOAUTb KOOPMHATHI TOUKHU.

HccaenoBath cBoiicTBa HaTypalbHOTO psfa, uncen O u 1 mpu clio)XeHUH M YMHOXKEHUH.
Hcnoab30BaTh NPaBHIIO OKPYTJIEHUS HATYPAJIbHBIX YHCEI.

BoinonaTs apudmernyeckue AeiicTBUS HATYPATbHBIMU YUCIAMH, BBIYHCAATh 3HAUYCHUS
YHCJIOBBIX BBIPAXKEHUIN CO CKOOKaMU U 6€3 CKOOOK.

3anuchiBaTh [POU3BEIEHHWE B BHUJAE CTENEHHW, YUTATh CTENEHH, HCHOJIb30BATH
TePMHMHOJIOTHIO (OCHOBaHUE, 10KA3aTENh), BBIYUCIATH 3HAYEHHUS CTETICHEN.

BpInoiHAT, NPUKHMAKY W OLEHKY 3HAYEHUN YHUCJIOBBIX BBIPDAXKECHUH, Npemiaratb W
NMPUMEHATH MPUEMBI POBEPKM BBIYHCIICHUM.

Hcnonb3oBaTh NpPH  BBIYHCJICHUSX IIEPEMECTUTENBHOE U COYETATENbHOE  CBOMCTBA
CJIOKE€HUSI U YMHOXKEHUSI, Paclpe/leIUTEIbHOE CBOMCTBO YMHOXEHUS; (GOPMYJIMPOBATH H
NPUMEHATh MNpaBHJIa [peoOpa3oBaHMUsl YMCIOBBIX BBIPAKEHMH HAa OCHOBE CBOWCTB
apu(pMETUUECKUX JEHCTBUM.

HccaenqoBarh 4HCIOBBIE 3aKOHOMEPHOCTH,
(popmyupoBaTh 00001IeHUST W BBIBOAbI 110 PE3yJibTaTaM IPOBEAEHHOTO HCCIEIOBAHMS.

q)OpMy.]Il/lpOBaTb onpeacaceHus JICIUTCId W KpaTHOro, Ha3bIiBaThb JICIWUTCIIM W KPATHBIC

BbIIBUTaTh M 000CHOBBLIBAThH IrunoTe3bl,

quciia; pacmo3sHaBaTb IIPOCTBIE W COCTABHBIE YHCIIA, (l)OpMy.]'alOBaTb H TNPUMEHATD)
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[pa3oXeHue Yyuciia Ha
MHOXUTENH. JleneHue ¢
ocratkoM. [IpocTeie u
cocraBHble uncia. [Ipusnaku
nenmnMmoctH Ha 2, 5, 10, 3, 9.
CreneHp ¢ HATYpaJIbHBIM
rokaszareneM. Yuciossle
BBIPA)KEHUS;IOPSIIOK
nericTBuil. Pemmenne
TEKCTOBBIX 3aJ[ay HaBCe
apumernyeckueieicTBUs, Ha
TBIDKEHUE U TIOKYTIKH

NPU3HAKM JenuMocTh Ha 2, 3, 5, 9, 10; npuMeHsITh aJropuT™ pa3ioKeHHs YKCIIa HAITPOCTHIC
MHOKHUTEIH, HAXOJAUTh OCTAaTKH OT JICJEHHUS U HEITOJIHOE YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BBICKA3BIBAHUS O HaTypaJbHBIX 4YHCJIaX, IPUBOAUTD
MPUMEPbl W KOHTPIPUMEPBI, CTPOUTH BbLICKA3bIBAHUA W OTpULAHUA BBICKA3bIBAaHUN O
CBOMCTBaAxX HaTypaJlbHbIX YHUCCII.

KOHCprHpOBaTL MaTeMAaTHYCCKUE TMPEAJIOKECHUsT C IIOMOILIBIO CBA30K «H», «HAIN»,

«CCJIH..., TO...».
PemiaThb TEKCTOBBIC 3aga4un apI/I(bMCTI/I‘-IeCKI/IM CHOCO6OM, HCII0JIb30BATh 3aBUCHMOCTH

MEX/ly BEJIMYMHAMU (CKOpPOCTb, BPEMsI, PACCTOSHUE; LI€HA, KOJMWYECTBO, CTOUMOCTb U Jp.):
AHAJHM3UPOBATH U OCMBICIUBATH TEKCT 3a/1a4H, NepeopMyIupPoOBaTh yCIOBUE, H3BJIEKATH
HEOOXO/UMBbIE [aHHbIC, YCTAHABJMBATH 3aBUCHUMOCTH MEXAY BEIMUYMHAMH,
IIOrMUYECKYIO LIEIIOUYKY PACCyKACHUH.

CTPOUTH

MopaeaupoBaTh X0/ PEIICHUs 3aJa4l C TOMOIIbIO PUCYHKA, CXEMbI, TAOIHIIBL.

I[IpuBoauTH, pa3duparTb, OLEHUBATH PA3IMYHBIC PEIICHUS, 3alUCH PEIICHUN TEKCTOBBIX
3a]1a4.

KputHyecku olleHUBATH MOJYyYEHHBIA PE3yNbTaT, OCYUIECTBJSITh CAMOKOHTPOIIb, IPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTH OITHOKHU.

Pemath 3a1aum ¢ TMOMOIIBIO Tepedopa BCEX BO3MOXKHBIX BapHaHTOB. 3HAKOMHUTHCH €
ucTopueii pa3BuTHs apu(pMETUKU

Harnsauas
reoMeTpus.

JIlvuuu Ha

Touka, mpsimMasi, OTPE30K, JIy4.
Jlomanas. M3mMepenune minHbI

OTpE3Ka, METPUICCKUC

Pacno3HaBarh Ha 4eprekax, pPHUCYHKaxX, ONMCHIBATb, MWCIOJIb3ysd TEPMHUHOJIOTHIO, H
U300paxKkaTh C TOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB (IIPH HAJIWYUH BO3MOKHOCTH): TOUKY,

PSMYI0, OTPE30K, Ty, YT0JI, IOMaHYI0, OKPY/KHOCTb.
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mirockoctu (12 )

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

Yroun. [Ipsmoit, ocTpblid,
TYIOM W Pa3BEPHYTHIN YIJIbI.
3MepeHue yrios.
[IpakTuueckas pabora
«[locTpoeHue yrinon»

PacnozHaBaTh, NPUBOAWUTH NPHUMeEPbl OOBEKTOB pPEATBLHOTO MHPA, HMEILUX (GopMy
W3Y4YECHHBIX (PUTYp, OLIEeHUBATH UX JIUHEIHBIC pa3MepHI.

Hcnoab30BaTh JMHENWKY U TPAHCHIOPTUP KaK MHCTPYMEHTHI JUIsl IOCTPOCHUSI U U3MEPEHUSI:
U3MepSATh JUIMHY OTpe3Ka, BEIMYMHY YIJIa; CTPOMTBH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH LHUPKYJIEM paBHbIE OTPE3KH, CTPOMTH OKPYKHOCTbH
3aJlaHHOr0 paauyca (Ipu HaaTuyuu Bo3MOkHOcTH). M300pakath (IpH HAJIUYUH
BO3MOYKHOCTH) KOH(PUIypaluu TeoMEeTpUdYeCKuX GUryp M3 OTPE3KOB, OKPYXKHOCTEH, HX
JacTel Ha HEJIMHOBAHHOW W KJIETYAaTOW OyMmare; mpeasiararb, ONMUCHIBATHL M 00CYKIATh
CIoco0bl, AJITOPUTMBbI IIOCTPOCHUSI.

Pacno3zHaBaTh W M300paKaTh HAa HEJTMHOBAHHOW M KJIETYaTOM Oymare MpsIMOW, OCTPBIi,
TYINOU, pa3BEPHYTHIN YIJIbl; CPABHUBATD YIJIbI (IIPU HAIMYUU BO3MOXKHOCTH).

Bb14ucasaTh JIMHBI OTPE3KOB, JJOMAHbIX.

IlonuMaTh M MCHOJB30BATH NPHU PelIeHHH 327124 3aBUCUMOCTH MEXAY €IUHUIIAMH
METPUYECKON CHUCTEMBI MEP; 3HAKOMHUTbCH C HEMETPUUYECKUMHU CUCTEMaMH MEp; BBIPAKATH
UIMHY B pa3IMYHBIX enuHunax wusmepenus. HccienoBatb QUrypbl M KOH(PUIypaluw,
MCIIOJNB3YS IU(PPOBBIE PECYPCHI

OO0LIKHOBEHHBIE
npoou
(48 1)

JlpoOs. [IpaBuiibHBIE U
HeMpaBUIIbHbIE IPOOH.
OcHOBHOE CBOWCTBO APOOH.
CpaBHeHue 1pobeit.
CnoxeHue ¥ BEIUUTAHUE
OOBIKHOBEHHBIX JAPOOCH.
CMerianHast 1poOb.
YMHOKEHUE U JIEJICHHUE
OOBIKHOBEHHBIX JIpO0Oeii;
B3aWMHO-O0paTHBIEC IPOOH.
Perrenne TeKCTOBBIX 3a7a4,
coJIepKaIIux Jpoou.
OcCHOBHBIE 33/1a4H Ha JIPOOH.
[Ipumenenue OykB 1t
3aMMCH MaTEMAaTUYECKUX

MojeaupoBaTh B rpadHuecKoil, MpeaMeTHOM Gpopme, ¢ TOMOIIBI0 KOMIbIOTEpA MOHATHS U
CBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOM JPOOKIO.

YUuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOU, NMpeaaratb, 000CHOBbIBATH
U 00CY:KIaTh CIIOCOOBI YITOPSIIOYMBAHUS IPOOEH.

MN300paxkarb OObIKHOBEHHBIE IPOOM TOYKAMH Ha KOOPAMHATHOW MpPSMOi; MCHOJIb30BATH
KOOPJAMHATHYIO IPSIMYIO JUISl CPaBHEHMSI IpOOeil.

@opmMyIHpoBaTh, 3aNMCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
poOu; MCMOJIb30BaTh OCHOBHOE CBOMCTBO JIpOOM AJISi COKpALIeHUs ApoOei U MpHuBeIeHHs
poOu K HOBOMY 3HaMEHATEIIIo.

IIpeacTaBasATh CMEIIAHHYIO IPOOb B BUJIE HEMTPABUILHON M BBLACIATH LIEIYIO YacTh YUCIIA U3
HEeMPaBUIILHON ApOOH.

BoinoHaTs, apudmernyeckue eicTBUA C OOBIKHOBEHHBIMH JpOOSIMH; HNPUMEHAATh
cBOIcTBA apu(METHUECKUX AEHUCTBUM Il paliiOHATN3a[H BIYUCIICHUH.

BbINoJHATL NPUKUAKY M OLEHKY pe3ylbTaTa BBIYMCICHUI; Mpeajarat U NPUMEHATH

NpUEMBI MPOBEPKHU BbIUNCIICHUH.
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BBIPAYKCHHUI W TTPEIJIOKEHHI

IIpoBoauTH HcCIeT0BAHMS CBOWCTB Ap0OEii, ONMUpasiCh Ha YUCIOBbIE SKCIIEPUMEHTHI (B TOM
YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC M JIOXKHBIE BBICKAa3bIBaHUS O JPOOSX, MPUBOAUTH NMPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTHh BHICKA3bIBAHUS U OTPULIAHHS BHICKA3bIBAHUH.

PemiaTh TEKCTOBBIE 3aauu, COAEpKAIUe APOOHBIC JaHHbIC, U 33/1a4l Ha HAXOXKIACHUE YacTH
11€JI0T0 U LIEJIOr0 110 €0 YacTH; BBISIBJISITH HX CXOACTBA W PA3JIHYHs.

MoaeaupoBaTh X0/ PELICHUS 337a4u C MOMOIIBIO0 PUCYHKA, CXEMBbI, TAOIUIIBI.

Harasipnas
reoMeTpusi.
MHOroyroJibHUKH
(10 v)

MHOTrOyroJIbHUKH.
HeThIpEXYroJIbHUK,
[PSIMOYTOJIBHUK, KBaJlpar.
[IpakTrueckas padbora
«IIoctpoeHue
PSAMOYTOJIbHUKA c
3aJJaHHBIMU  CTOPOHaMHU
Ha HEJIMHOBaHHOM
Oymare».
TpeyrojbHUK.
TImomann
MPSIMOYTOJIbHUKA

" MIEPUMETP
u
MHOI'OYT'OJIbHUKOB,
COCTaBJICHHBIX n3
[PSIMOYTOJIBHUKOB,
M3MEPEHUS

HepHMeTp MHOTI'OYT'OJIbHHKa

eIMHALBI
IUTOIIA .

OnuceiBaTh, UCHONB3YS TEPMHHOJIOTHIO, H300paXaTb C IOMOIIBI0  YEePTEKHBIX
WHCTPYMEHTOB U OT PYKH, MOJICIMPOBaTh W3 OymMaru MHOTOYTOJIbHUKH (TIPH HAJTUYUAU
BO3MOXXHOCTH). [IpUBOAMTH TIpUMEpHl OOBEKTOB PEATBHOTO MHPA, HMCIOIHX (GopMy
MHOT'OYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaJpara, TPEYrojbHHKA, OIICHUBATh WX JIMHCHHBIC
pa3Mepbl. BBIYUCIATH: TIEPUMETP TPEYTONbHHUKA, MPSMOYTOJbHUKA, MHOTOYTOJbHUKA;
[UIOIAb MPSIMOYTOJIbHUKA, KBaJIpaTa.

M300pakaTh OCTPOYrOJbHBIC, MPSAMOYrOJbHBIE UM TYIOYTOJbHBIC TPEYrOJbHUKHU (TIPH
HAJTUYMHUBO3MOXKHOCTH).

CTpouTthb Ha HEIMHOBAHHOM M KJIETYaTOW Oymare KBajpaT U MPSIMOYTOJbHUK C 33aJaHHBIMU
UTMHAMH CTOPOH (TIpM HAJIMYUU BO3MOXKHOCTH). MccesieoBaTh CBOWMCTBA MPSMOYTOJIBHUKA,
KBaJpaTa MyTEM OHKCIEPUMEHTa, HAONIOCHUS, WU3MEpPEHUs, MOJIECIHPOBAHMS; CPABHHUBATH
CBOICTBA KBajipaTa U MPSMOYTOJIbHHKA.

KoHcTpyupoBaTh MaTeMaTHyecKHe TMPENJ0KEHHUSI C TIOMOIIBIO CBSI30K «HEKOTOPBIN»,
«TI00 0¥,

Pacno3HaBaTh WCTUHHBIC W JIOXKHBIC BBICKA3bIBAaHWS O MHOTOYTOJLHUKAX, MNPHBOAUTH
MpuMepbI U KOHTPIPUMEPHI.

HccaenqoBaTh 3aBHCHMOCTD IUIOLIAAHN KBaJpaTa OT JIJIMHBI €70 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaIpaTHON CETKU JAJISl IOCTPOEHUs GUryp; pa3ouBathb
MPSIMOYTOJIBHUK Ha KBaJApaThl, TPEYTOJbHUKHU; COCTABJATH (QUTYyphl U3 KBaJpaToB U
MPSMOYTOJIBHUKOB M HAXOAMTh UX IUIOIIA/b, Pa30UBaTh GUTyphl Ha MPSIMOYTOJILHUKHU
KBaJpaThl 1 HAXOJUTh UX IIOIIA/Ib.

BrIpa:kaTh BeIMYMHY IUIOIIAIN B Pa3JIMYHBIX €IMHULAX U3MEPEHUS] METPUUYECKONW CHCTEMBI

MEp, MNMOHHMAThb MU MCHOJAb30BATH 3aBUCHMOCTH MCEXKIY METPUUCCKUMHU €AMHUIAMU

HU3MCPCHUA IIJIOMIAaH.
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3HAKOMUTBHCS € NpUMepaMH NPHMEHEHHUsl TUIOMAAX W TepUMEeTpa B TPAKTHYECKUX
curyanusx. Pemars 3a1a4u U3 pealbHOW JKU3HU, MpeNaraTb U 00CY:KIaTh pa3jHvHbIe
CNoco0bI pelIeHus 3a1a4

JecsiTu4HBIE Jlecsituunast 3amuch apoOeit. ([lpeacTaBiasith JecATUYHYIO JpoOb B BHUAEC OOBIKHOBEHHOH, YHTATh W 3alUCHIBATh,
aApoou CpaBHeHnue JECSTUYHBIX |[CPAaBHUBATH JECATUYHBIC JpOOH, MpeAIaraTb, 000CHOBBIBATHL U 00CY:KIAaTh CHOCOOBI
(38 u) npobeii. YIOPSAOYMBAHUS AECATUYHBIX IPOOEH.
JleiictBuss ¢ gecsatTuuHbMA [M300pakaTh JecATUYHBIC POOK TOUYKAMHU Ha KOOPAMHATHOM MPSMOH.
IpoOsIMHU. Oxpyriienue BbISIBJSITH CXOACTBAa W Pa3iuyus MpaBUll apuMETHUYECKHX ACUCTBUN C HATypaJbHBIMU
NIECATUYHBIX IpoOeii. [UuciIaMu U ACCITHYHBIMU JPOOSIMH, OOBSCHATH UX.
Pemenne TEKCTOBBIX 3a1ad, BBIMOJHATH apupMETHUECKUE JACUCTBUS C JACCATHUYHBIMH JIPOOSIMH; BBIMOJHATH NPUKUIKY
coJIepKaIInX JIpoOU. M OLIEHKY pe3ysibTaTa BhIUUCICHUH.
OcHoBHbl€ 331auu Ha 1podu  [[IpumeHATH cBoiicTBa apudMeTHYECKUX AEHCTBUM Ul pallMOHAIN3AlMH BEIUMCICHUH.
I[IpuMeHSITH NPABUJIO OKPYIJIEHUSI JECITUYHBIX APOOCH.
IIpoBoaAUTL McCCI€I0BAHUSL CBOWCTB JIECATUYHBIX JpoOeil, omupasch Ha YHCIOBBIC
HKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIbIO KOMIIBIOTEPA), BHIABUIAaTh FMINOTE3bI U MPUBOIUTH
X 000CHOBAHMUSI.
Pacnio3HaBaTh WCTUHHBIC U JIOKHBIE BBICKA3bIBaHUS O JPOOsX, MPUBOAUTH NMPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS BHICKa3bIBAaHUH.
Harasignasi MHOrOrpaHHHUKH. PacnosHaBaTh Ha 4epTeKax, PHCYHKAX, B OKPYKawIeM MHpe MPIMOYTOIbHBIN
reomerpusi. Tena [1300paxenue napajuienenunen, Ky0, MHOTOTPAaHHUKH, ONHMCHIBATH, WCHOJIb3Ysl TEPMHUHOJIOTHIO,
u purypsi B MHOT'OTpaHHUKOB. Mojenu OLICHUBATH JINHEWHBIE Pa3MEPBI.
MPOCTPAHCTBE [MPOCTPAHCTBEHHBIX TEII. I[IpuBoANTHL NpHUMEPBI OOBEKTOB pEATbHOIO MHpa, UMEIIUX (OpMy MHOTOTPaHHHKA,
(99) [IpssMOYTONBHBIN [PSIMOYTOJIBHOTO Mapajuiesenunena, Kyoa.

napajuienenumnesn, Kyo.
Pa3BépTku kyba u
napajiesienunea.
[IpakTyeckas pabora
«Pa3BépTKa KyOa».
O0BeM Kyba,
[IPSIMOYTOJIBHOTO

MN300paxkars Ky0 Ha Ki1eTyaToi Oymare (Ipy HAIUYUU BO3MOXKHOCTH).

HccaenoBarh cBoiicTBa Ky0a, NpSIMOYroJbHOTO Mapajiesenurnesa, MHOTOIPaHHUKOB,
MCIIOJIBb3YS] MOJIEIH.

Pacno3snaBaTh U U300pakaTh pa3BEPTKH KyOa W mapauienenunena. MoaeaupoBaTh Kyo u
napajiesnenumnes u3 OyMart 1 mpo4rux MaTepuasioB, 00bACHATH COCO0 MOJETUPOBaHUS (TIPU
HAJINYUHA BO3MOXHOCTH).

Haxoauthb N3MEPECHUA, BBIYUCIATD IJIOMIaAb IMOBEPXHOCTHU, 00BEM Ky6a, MpsAMOYTOJILHOTO

36




00001IIeHNe
(10 u)

MOHATHUM U METOHOB Kypca 5
Kjacca, 0000IIeHre 3HAHUI

napaiesienunea napajiesienumnesa; Mcecae10BaTh 3aBUHCHMOCTHL 00BbEMa Kyba OT JJIMHBI ero peOpa,
BBIIBUT'ATh H 000CHOBBIBATH THIIOTE3Y.
IloBTopenue u  |[loBTOpeHUE OCHOBHBIX |BbIYMCIATH 3HAUEHUS BBIPAKCHUN, COACPIKAIINX HATYypAJIbHBIC YHCIa, OOBIKHOBEHHBIE U

NECSITHYHBIC IPOOH, BBITIOTHATH MPE0oOpa30BaHUS YUCEIL.

Bri0upaTh cnocod cpaBHEHUS YKCEll, BEHIYUCICHUNM, MPUMEHSATH CBOMCTBA apr(PMETHICCKUX
NEUCTBUM JIJIs1 palliOHAIM3alliH BRIYUCIICHUH.

OcyuiecTBASTh CAMOKOHTPOJIb BBITTOJHAEMBIX JCHCTBUN U CAMOIIPOBEPKY pe3yibTaTa
BBIYMICIICHHI.

PemiaTh 3agaum U3 peasibHON KU3HU, IPUMEHATh MaTeMATHYeCKHUe 3HAHUS Ul pelICHUs
3a/1a4 U3 JIPYruX y4eOHBIX IIPEIMETOB.

PemaTh 3a1a4uu pa3HbIMHU CIIOCO0aAMU, CPABHUBATH CNOCOOBI PEIICHUS 33/1a4, BLIOUPATh
panuoHAJbHBIN CIOCO0

5 KJIACC (ne menee 170 u)

HasBanmue

pasaesia (Tembl)

Kypca OcHoBHOe coaep:kaHue OcHOBHBIEC BBl [1eATEJIbHOCTH 00y4aroMXcs

(koTMyecTBO

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 9) HaTypaJbHBIMU YHCIIAMHU. 3HAYEHUS BBIPAXKEHUH, COJIEPKAIINX CTEIEHU.

UnciioBbIe BRIPAXKEHUS,
[MOPSIJIOK JICUCTBUM,
HCIIOJIb30BAHUE CKOOOK.

OxpyrieHrne HaTypalbHbIX

BbInoHATH NPUKUAKY M OLEHKY 3HAUCHHI YMCIIOBBIX BBIPAKEHUN, NPUMEHSATH MPHEMBI
MPOBEPKH PE3yJIbTaTa.

Hcnoab30BaTh NP BbLIYMCICHUAX TEPEMECTUTCIIBHOE W COUYCTATECIIBHOC CBOMCTBaA

YMHOXCHHS OTHOCHUTCIIBHO

CJIOKCHUA W YMHOXCHUA, PaCHpCACIUTCIIBHOC CBOMCTBO
3




Ha3zpanue
pasaesa (Tembl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUeCcTBO
4acoB)
YHCE. CJIO)KEHUS, CBOMCTBA apu(PMETHIECCKUX JICHCTBHIA.
Jlenurenu u kpatHeie uncia; (MccaeaoBaTh YUCIOBbIE 3aKOHOMEPHOCTH, IIPOBOJIUTH YUCIOBBIE SKCIIEPUMEHTHI, BBIABUIATH
HaKOOJIBIINHA OOITUIICIUTEIb (M 000CHOBBLIBATH I'HIIOTE3bI.
1 HauMEHbIIIeeoO011ee DopMyJMPOBaTH ONpeaeJeHUsl JCIUTENsI U KPAaTHOTO, HAMOOJBIIET0 OOIIETo JCTUTENS U
KpaTHOE. HAaUMEHBIIETO O0IIETO KPAaTHOTO, MPOCTOrO U COCTABHOTO YHCEI; HCIIOJIB30BATh 3TH IMOHSTHUS
Paznoxxenue yncna Ha MpU pelIeHUH 3aa4.
[POCThIE MHOKUTEIH. IIpuMeHSITH aJATOPUTMbI BBIYUCICHUS HAWOOIBIIEr0 OOIMIEro MEIUTENs] M HAaUMEHBIIETrO
JlenuMocTb CyMMBI U 00IIero KpaTHOTO JIBYX YHCEl, alTOPUTM Pa3I0KEHUS YMCiIa Ha MPOCThIE MHOKHUTEIH.
rnpou3BeicHus. /lenenue ¢ HccnenoBarh yciaoBHs 1ETMMOCTH Ha 4 1 6.
OCTATKOM. HccaenoBarb, 00cyx1aTh, (POPMYJITUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTU CYMMBI,
Pemenne TeKCTOBBIX 327129 MPOU3BENCHUS: IBYX YETHBIX YUCEII, IBYX HEYETHBIX YNCIIE, YETHOTO U HEYETHOTO YHCEIL.
HccienoBatrh CBOCTBA JEIMMOCTA CYMMBI U IPOU3BEICHUS YUCET.
IlpuBoAUTL NpPHMeEPbI 4YHCEN C 3aJJaHHBIMU CBOWCTBAMH, PACIHO3HABATH BepPHbIE H
HeBEpPHbIe YTBEPXKICHUSA O CBOWCTBAaX YHCEN, ONMPOBEPraTb HEBEPHBIE YTBEPKICHUS C
IMOMOIIBIO KOHTPIIPUMEPOB.
KoncTpyupoBarth MareMaTH4YeCKHe MNPeIJIOKeHUsI C TIOMOIIBIO CBSI30K <«W», «UIN»,
«ECIIH...,TO...».
PemiaTh TEKCTOBBIE 331aUH, BKIIOYAIOIINE MMOHATHS JEIUMOCTH, apu(METHIECKUM CIIOCOOOM,
MCIIOJIb30BaTh MEpe0Oop BCEX BOZMOKHBIX BAPUAHTOB.
MojaeaupoBaTh X0/ PEIICHHUS 33]]a41 C TIOMOIIBI0 PUCYHKA, CXEMBbI, TAOJIUIIBI.
IlpuBoauTH, pa3dMpPaThb, OUEHUBATH PA3JIMYHBIC PEIICHHS, 3alUCHA PELHICHUN TEKCTOBBIX
3anady. Kpuruyecku oneHMBATDH MONTYYCHHBIN PE3yNbTaT, HAXOIUThH OIMIMOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, MPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBUIO
Harasgnas [lepienauKynsspHbIe IpsiMble. (Pacmo3HaBaTh Ha yepTekKax, PUCYHKAX CIy4au B3aUMHOIO PACIOJIOKEHHUS IBYX MPSMBIX.
reoMerpus. [lapamtenpHbIe IpAMBIE. MN300paxkarh ¢ MOMOMIBI0 YePTEKHBIX MHCTPYMEHTOB HA HEIMHOBAHHOM M KIIETYaTOU
[Mpsambie PaccrosiHue Mexny 1Byms Oymare nBe TMEpeceKarolIuecss MpsMble, JBE MapauieJbHbIC MPSMBIE, CTPOUTH MPSMYIO,
Ha TOYKAMHM, OT TOUYKH JIO MEPIICHANKYISPHYIO TaHHOM.
IJIOCKOCTH [PSIMOM, IJIMHA IIyTH Ha IIpuBOAUTH NPUMEPBI [1APATUIETBHOCTH U NEPIIEHANUKYIIPHOCTH NPSIMBIX B IPOCTPAHCTBE.
(7 9) KBaJ[PaTHOMW CETKE. Pacno3zHaBaTh B MHOTOYTOJIbHUKAX MEPIECHANKYISPHBIE U NTAPAJUIEIIbHBIE CTOPOHBI.

[IpuMep npsiMbIX

M300paxaTh MHOTOYTOJIBHUKH C TApaJUIeIbHbIMU, TEPIEHAUKYISIPHBIMU CTOPOHAMH.
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Ha3zpanue
pasaesa (Tembl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUeCcTBO
4acoB)
[IPOCTPAHCTBE Haxoauth paccTossHME MEXKIYy ABYMs TOUKAMHU, OT TOUYKHU J0 MPSMOM, JUIMHY IIyTH Ha
KBAaJIpaTHON CETKe, B TOM UHUCIIE HCII0JIb3Ysl LU(POBBIE PECYPCHI
Apodu (32 4) OObIKHOBEHHAS 1pO0Ob, CpaBHMBATB U YNIOPSI0YUBATH IpOOH, BLIOMPATH CNOCOO CpaBHEHUS IpoOeit.

OCHOBHOE CBOMCTBO JIpo0H,
COKpalleHue 1po0ei.
CpaBHEHHME U YIOPSIOYMBAHUE
po0ei.

JlecsiTuuHbie ApodU U
METpUYEeCcKas CUCTEMA Mep.
ApudmMeTrnuecKkue T1eUCTBUS C
OOBIKHOBCHHBIMH H
NECSITUYHBIMU TPOOSIMHU.
OtHowienue. /lenenue B
TAHHOM OTHOLIECHHH.
Macitad, mponopuus.
[loHsiTHE ITpOLIEHTA.
Brrunciienue nporeHTa ot
BEJIMYMHBI U BEJIMUMHBI 110 €€
MPOIICHTY.

Pemenne TeKCTOBBIX 3aj1a4,
CoJieprKalux Apoou u
[IPOLICHTBHI.

[TpakTrueckas pabota
«OTHOILIEHNE JUTUHBI
OKPYKHOCTH K €€ IuaMeTpy»

IIpeacTraBasATh JecATUYHbIE APOOH B BUJI€ OOBIKHOBEHHBIX Jpo0Oei U OOBIKHOBEHHBIE B BUJE
NECATUYHBIX, MCIOJIb30BATh JKBHBAJEHTHbIE MpeACTABJIEHHS JPOOHBIX YHCEN TPU HUX
CPaBHEHUH, IIPU BBIYUCIICHUSX.

Hcnonb3oBaTh JecsTHUHBIE ApoOU MpuU NpeoOpa3oBaHUM BEIMYMH B METPUUECKOI cucTemMe
Mep.

BoinoaHATs apupMeTHYecKHe 1eicTBUS ¢ OOBIKHOBEHHBIMH U IECATHYHBIMU JIPOOSIMH.
BbruncasiTe 3HaYeHUs BRIPAXKEHUH, coiepKalux 0ObIKHOBEHHbIE U IECATUYHBIE IpOOH,
BBITIIOJIHATH IIpeoOpa3zoBaHus ApoOeii, BIOUPATh c10co0, NPUMEHATHh CBOICTBA
apudMeTHUeCKUX AeWCTBUI I palliOHAIM3alUN BBIYMCICHUH.

CocTaBJATH OTHOILEHUS U IPONOPLUUHU, HAXOAUTH OTHOLIEHHE BEIUYUH, JEJINTh BEIUUYUHYB
naHHOM OTHOoLIeHHH. HaxoauTh IKCIepUMEHTAIBHBIM MYTEM OTHOILEHUE JITMHBI
OKPY>KHOCTH K €€ 1uamerpy.

I/IHTepﬂpeTl/IPOBaTb MaciuTad KaK OTHOIICHHUE BCIINYHUH, HAXOAUTb MaciTad IJIaHa, KapThl
W BBIYUCIIATDb PACCTOSAHUA, UCITOJIb3Ys macmTao.

OO0BACHATB, UTO TAaKOE NPOIEHT, YNOTPeOJsATh OOOPOTHI PEYM CO CIOBOM «IIPOLIEHT.

BbIpazkaTh IpOLEHTHI B JIpo0sSX M JApoOM B MPOLEHTAX, OTHOLICHHWE [BYX BEIMYUH B
MPOLIEHTAX.

BbI4ucasTh MPOLEHT OT YKCia U YUCIIO MO ero npoueHTy. OKpyriasitb ApoOH U MPOLECHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

Pemats 3aga4um Ha YacTH, MPOLIEHTHI, IPONOPIMU, HA HAXOXJEeHHE ApoOH (IPOIEHTa) OT
BEJIMYMHBI U BEJIMYUHBI M0 €€ poOu (IpOIEeHTY), ApoOu (IIpoLeHTa), KOTOPbI COCTaBIseT
0JIHa BEJIMYMHA OT JAPYTOM.

I[IpuBoauTh, pa3déuparb, OLEHHBATHb PA3JIUYHbIC PEIICHHUS, 3aMHUCH PEUICHUH TEKCTOBBIX
3ajad.

N3Baexatrh uHpopManuio u3 TaOIUI U JUarpamMM, HHTEPIPETUPOBATh TaOJIUYHbBIE JaHHbIE,

ONPCACIISATD HanOOJIbIIee U HAMMEHBIIIEE U3 MPCACTABJIICHHBIX TAHHBIX
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Ha3zpanue
pasaesa (Tembl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUeCcTBO

4acoB)

reoMeTpus. OceBasi CHMMETpHSI. Pacno3HaBaTh Ha 4epTekax U M300pKCHUSAX, U300PAKATH OT PYKH, CTPOMTH C TOMOIIBIO
Harasanas [{eHTpasibHAsT CHMMETPHSI. Pacno3HaBaTh Ha YepTeKax U M300pPAKEHUAX, H300PAKATh OT PYKH, CTPOUTH C TTOMOIIIBIO
reoMeTpusi [TocTpoeHHEe CHMMETPUYHBIX  |MHCTPYMEHTOB (GHUrypy (OTpPE30K, JOMaHy0, TPEYyroJbHUK, MPSAMOYIOJIbHUK, OKPYXHOCTB),
CumMmerpusi ¢buryp. [pakTrueckas paboTa |[CHMMETPUYHYIO JaAHHOW OTHOCHUTEIILHO MPSIMO#, TOUKHU (MIPU HAJTMYUUA BO3MOYKHOCTH).

(6 v) «OceBasi CHMMETPHS. HaxoauTh nmpuMepbl CHMMETPUU B OKpYXaromeMm mupe. MojaeaupoBaTh U3 Oymaru JBe

CuMMeTpust B IPOCTPAHCTBE

CUMMCTPUYHBIC OTHOCUTCIILHO Hp?[MOfI; KOHCTPYHUpPOBaTb TI'COMCTPUUCCKHUC

burypsl,
KOH(HUTypaIfy, HCIOIb3ysT CBOHCTBO CHUMMETPHUH, B TOM YHCIE C IOMOIIBIO IH(PPOBBIX
pecypcoB (IIpU HAJIMYUK BO3MOKHOCTH).
HccnenoBarb CBOMCTBA H3Y4YEHHBIX (uUTyp,
HKCHEPUMEHT, HaOII0IeHIEe, MOJICIUPOBAHHE.

O00CHOBBIBATDH, ONPOBEPraTb C INOMOIIBID KOHTPIPUMEPOB YTBEPKICHUS O CUMMETPUHU
¢uryp

CBA3aHHBIC C CHMMeTpHeﬁ, HCIIOJIb3Ys

Beipakenus ¢

[IpumeneHne OyKB JUIs 3aITUCU

Hcnonb3oBath OYKBBI J17151 0003HAUEHUS YHCEJI, IPU 3aIIUCH MATEMAaTUYECKUX YTBEPKIACHUH,

OykBaMu MaTEeMaTUYECKUXBBIPAXKEHUN U |COCTaBIATh OYKBEHHBIE BHIPAKEHUS MO YCIIOBUIO 3aJ1a4H.
(6 1) MPEITI0KEHU . HcciienoBaTh HECIOKHBIE YHUCIIOBBIE 3aKOHOMEPHOCTH, UCTIOJB30BaTh OYKBBI JJIS UX 3aIHUCH.
byKkBEHHBIE BBIpAXKECHUSI U BbruncasiTh 4ucI0BOE 3HaU€HNE OYKBEHHOT'O BBIPQXKEHUS MPH 33JJaHHBIX 3HAUSHHSIX OYKB.
YKCJIOBBIE TIOJICTAHOBKH. 3anuceiBaTh (opmyabl: INepuMeTpa U IUIOMAAW NPSAMOYTOJbHUKA, KBaApaTa; UIMHB
byKkBEHHBIE PABEHCTBA, OKPY>KHOCTH, TUIOIIAAN KPYTa; BBINOJIHATH BbIYUCACHHS 10 3TUM (popmynam. CocTaBiIsATH|
HAaXO0XIEHNE HEU3BECTHOTO (opmyJIbl, BbIpaXKarolye 3aBUCUMOCTH MEXy BEIMYMHAMH: CKOPOCTb, BPEMS, PAaCCTOSHHUE;
KOMITOHEHTA. DOpMYIIbI. [[€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOJAUTEIBHOCTb, BpeMs, OOBEM pabOThI; BBINOIHATH
BBIYMCIICHUS 110 ATUM (popMyam.
Haxoauth HEU3BECTHBIN KOMIIOHEHT apu(pMETHIECKOTO AeHCTBUS
Harasignas YeThIpEXyroabHUK, puMepbl  (300pazkaTh Ha HEJIWHOBAHHOW W KJIETYaTOM Oymare C HCIOJIb30BAaHUEM UYEPTEKHBIX
reoMeTpus. 4ETHIPEXYTOJIbHUKOB. WHCTPYMEHTOB  YETBHIPDEXYTOJIBHUKM C 3aJlaHHBIMM  CBOWMCTBAMHU: C IapajuIeIbHBIMU,
Durypsl [IpstMOyTONIBHUK, KBaJpaT: NEepIEHIUKYIIIPHBIMU, PABHBIMM CTOPOHAMHM, NPSAMBIMU YIJIaMH U JIp., PaBHOOEIPEHHBIH
HA CBOICTBa CTOPOH, YIJIOB, TpeyroiabHuK. Ilpeaarars n 00CyKaaTh Cl1OCO0BI, AJITOPUTMBI IIOCTPOCHHUS.
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Ha3zpanue
pasaesa (Tembl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUeCcTBO
4acoB)
IJI0CKOCTH MaroHaJIeH. HccaenoBarb, UCHONb3ys JKCIEPUMEHT, HAOJIOJEHHE, MOJACIUPOBAHUE, CBOMCTBA
(14 g) 3mepenue yriios. Busl PSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh Ha TPEYrOJIbHUKH.
TPEYrOJIbHUKOB. OOocHOBBIBATb, ONpPOBEpPrarb ¢ IOMOWIBIO  KOHTPIPUMEPOB  YTBEPKICHHUS O
[IlepuMeTp MHOIOYTOJIBHMKA.  [IPSIMOYIOJIBHUKE, KBapaTe, PACIIO3HABATH BEPHBIC U HEBEPHBIC YTBEPIKICHUS.
[Tnomans purypsr. opmynsl  |A3MepATh U CTPOMTH C TIOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM YHCJI€ B MHOTOYTOJBHHKE,
nepuMeTpa U Iomaau CPAaBHUBATBL YIJIbl; PACHO3HABATb OCTpbIE, MpsMbIE, TYyIble, pa3BEPHYTHIE YIJIbL.
[PSMOYIOJIbHUKA. PacnozHaBatb, u300paxkaThb  OCTPOYIOJbHBIM,  MPSAMOYIOJbHBIM,  TYHNOYIOJbHBIM,
[TpuOmmxEHHOE U3MEPEHNE paBHOOEIPEHHBIN, pABHOCTOPOHHUH TPEYTOJIbHUKU.
romaau Guryp. BbIuuciasiTh NEpUMETP MHOIOYrOJbHMKA, IUIOLIAJb MHOIOYIOJbHUKA pa30MeHUuEeM Ha
[IpakTuyeckas pabora NPSMOYTOJIbHUKH, Ha paBHbIE (DUIYPbI, UCIOJIb30BaThb METPUUYECKHE EIUHMIIBI M3MEpPEHMS
«[Inomans kpyra» JUITMHBI 1 [IJIOIAIH.
Hcnoab3oBaTh NpUOJIMKEHHOE HM3MepeHMe JUIMH M IUIOIIaJed Ha kierdaroil Oymare,
NpUOIMKEHHOE U3MEPEHHUE IITUHBI OKPYKHOCTH, IJIOIAIN Kpyra
[Mosoxkurenbunl |Llenbie uncna. Moayne uncna, [IIppBoauTh mNpUMepbl UCHOJIB30BaHUS B PEATBbHOM JKU3HM  MOJIOKUTEIBHBIX U
en reOMeTpUYECKast OTPULIATENIBHBIX YHCEIL.
OTpHULATEIbHBIC |[MHTEPIPETALUA MOTYJIS. M300pamxkaTth Lieble YMCIIa, TOJI0KUTEIbHBIE U OTPULIATEIbHBIE YUCIIA TOYKAMHU HA YMCIOBOU
LU W E] UrcoBble IPOMEXKYTKH. [IPSIMOM, UCII0JIB30BATH YHCIOBYIO MIPSIMYIO JUISl CDAaBHEHUS YHCEIL.
(40 ) [losoxxurenpHbIE U IIpuMeHATH IPaBH/IA CPABHEHMS], YHOPAA0YHMBATH LIEJIbIC UNCIIA; HAXOAUTD MOYJb YUCIIA.

OTpHULATEIIbHBIE YHUCIIA.
CpaBHEHHE MOJIOKUTEIBHBIX U
OTPHUIATENbHBIX YHCEN.
ApudpmeTnueckue eiCcTBUS C
MOJIO)KUTETBHBIMU U
OTPULATENBHBIMH YUCIIAMHU.
Pemenne TEKCTOBBIX 3a7a4

DopMyJIMPOBATH NPABUJIA BBIYKCIICHUS C ITOJIOKUTEIBHBIMU U OTPULATEIIBHBIMUA YUCIIAMU,
HAXOAMTHh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUH, COAEPKAIUX IEHCTBUS C MOJOKHUTEIbHBIMU
Y OTPULIATEIIbHBIMU YU CIIAMH.

IIpumeHATH CBOMCTBA CIIOKEHUS 1 YMHOKEHHUS JUIsI TPE00pa30BaHUs CYMM U IPOU3BEICHUI
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Ha3zpanue
pasaesa (Tembl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqaloumxca

MHOT'OTPaHHUKOB, IIWIMHPA U
KOHYca.

[IpakTuueckas pabora
«Co3nanue Moaenen
MMPOCTPAHCTBEHHBIX QUTYP».
[lonsatue 00BEMA; €TUHUIILI
n3MmepeHus: oobéma. O0BEM

Kypca
(koHUeCcTBO
4acoB)
IIpencraBaenue |[IpsamoyronbHas cucrema OO0BSICHAT, M MJJIIOCTPHPOBATH TMOHSITHE IIPSIMOYTOJIBHOM CHCTEMBl KOOpAMHAT Ha
TaHHBIX KOOpJAMHAT Ha IJIOCKOCTH. [JIOCKOCTH, MCIIOJb30BaTh TEPMHUHOJIOTUIO; CTPOMTh HAa KOOPAMHATHOM IUIOCKOCTH TOYKH U
(6 9) Koopaunats! TOUKH Ha (burypsl 1o 3aJaHHbBIM KOOPAMHATAM, HAXOAMTh KOOPJAMHATHI TOYEK.

[JIOCKOCTH, abciucca 1 Yurare cron0yaTble M KPYroBbl€ AMArpaMMbl; HHTEPNPETHPOBATH JAHHBIC;, CTPOUTH

OpAMHATA. cTOJI04aThIe AUArpaMMmBbl.

Crosnbuarble U KpyroBble Hcnonb3oBath MH(pOpMAaLUIO, IPEACTABICHHYIO B TaOIULAX, HA JUarpaMmmax JJis peleHus

arpamMmabl. TEKCTOBBIX 3314 U 33]]a4 U3 pealibHOM JKU3HU

[IpakTuueckaspadbora

«[locTpoenue quarpamm».

PemieHne TeKCTOBBIX 3a1ad,

CoJIepKalluX JaHHBbIE,

[IpeJCTaBJICHHbIE B Ta0IMLIaxX

U Ha uarpammax
Harasinnas [IpsiMOyTrOnbHBIN Pacno3zHaBaTh Ha yepTekax, pUCYHKax, OMUCHIBATh MUPaMUy, MPU3MY, HUIMHJIP, KOHYC,
reoMeTpus. napajuiesienunes, Kyo,mpusMma, |map, u300paxkaTb UX OT PyKH, MOAEJMPOBATH U3 Oymaru, IjacTHJIMHA, IPOBOJOKH U JIp.
durypsl B UpamMuia, KOHYC, HUIUHID, (IpM HATMYMK BO3MOKHOCTH).
NMPOCTPaHC map u cepa. M3o6paxenue [IpuBoANTHL NPpUMePBI 0OBEKTOB OKPYXKAIOIIET0 MUpa, UMEIOIIUX (POPMBI HA3BAaHHBIX Tell.
TBe [IPOCTPAHCTBEHHBIX (GUTYP. Hcnoab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBaHME, BBICOTA, PaIUyC U
99) [IpuMepsl pa3BEPTOK aMeTp, pa3BEPTKA.

M3y4aTh, UCIIONIB3Ys IKCIEPUMEHT, HAOIIOICHNE, U3MEPEHUE, MOJCIMPOBAaHKE, B TOM YUCIIE
KOMITBIOTEPHOE, ¥ ONMCHIBATH CBOICTBA HAa3BaHHBIX TeEJ, BBIIBJATH CXOJACTBA U
PAa3JIMYMA. MEXIY TUPAMUON U IPU3MON; MEXTy LUIMHAPOM, KOHYCOM U IIapOM.
Pacno3HaBaTh pa3BEPTKYU Mapayienenumnesa, Kyoa, mpu3Mbl, MUPaMHUIbl, KOHYca, IUIUHAPA;
KOHCTPYMPOBATh JaHHbBIE TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIH.

Co3aaBaTh MOJe/JIH IPOCTPAHCTBEHHBIX (GUTyp (13 OyMaru, MpoBOJIOKH, ITACTUIIMHA U JP.)

M3mepsiTh HA MOAeIAX: JUIMHBI pEOEp MHOTOIPAaHHUKOB, THAMETp LIapa.
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Ha3zpanue
pasaesa (Tembl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUAbI JCATCJIbHOCTH oﬁyqaloumxca

Kypca
(koHUeCcTBO
4acoB)
[IPSIMOYT OJIBHOTO BoiBoauTh opmysry 060bEMa MPSIMOYTOJIBHOIO MapajlIeenuIeaa.
napajuiesienumnesa, Kyoa, Bbruucaats 1nmo  ¢opmyiaam: 00bEM  IpSIMOYrojbHOIO  Iapajenenunena, Kyoa;
bopmybl 00bEMA MCIIOJb30BATh €IUHMIIBI U3MEPEHUs: 00BbEMA; BBHIMMCJIATH OOBEMBI TEJN, COCTABICHHBIX W3
KyOOB, apajuIeIeUIe/IOB; peliaTh 3a/1a41 C pEaIbHBIMU TaHHBIMU
IloBTOpeHUE, [loBTOpEHNE OCHOBHBIX BbiuncasiTe 3HAUEHUS BBIPAXKEHUH, COACPIKALINX HATypajbHBIC, IENbIe, MMOJIOKUTEIbHBIC U
00o0menue, [MOHATUM U METOJ0B KypCOB 5 |0TpHULIATEIbHBIE YKCIA, OOBIKHOBEHHBIE U JIECATUYHbBIE JIPOOH, BBIIOJHATH MPeoOpa30BaHUs
cucTeMaTu3amu |U 6 Kj1accoB, 00001eHre U 4Kcell U BIPAKECHUH.
51 cucTeMaTHh3alys 3HaHUH BbioupaTs cnocod cpaBHEHUs 4YMCEN, BBIUMCIIECHU,
(20 u) NMPUMEHSATH CBOMiCTBA apu(METHUUYECKUX JASHCTBUM 1JIs pallMOHAIN3ALUU BEIUMCIICHUH.

PemiaTh 3a1a4u 13 peajibHOHN KU3HU, IPUMEHATh MaTeMaTHYecKue 3HAHMSA Ul peLCHUs
3ajad U3 JPYrux IpeIMeTOB.

Pemath 3a1aun pa3HbIMHU c1I0C00aMH, CPABHUBATD, BHIOUPATH CIIOCOOBI PELICHMS 3a/1a4U.
OcylecTBIATL CAMOKOHTPOJIb BBINOJIHIEMBIX JIEHCTBUH M CaMONPOBEPKY pe3yJbTaTa

BBIYUCIIEHUN
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
/—10 KJIACCBI

Henan u3yyeHusi yaeOHOro Kypca

Anre0Opa sBJs€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0ecreynBaeT U3y4eHHe APYIMX JHCLMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHUS
oOpa3oBaHMsI M B IOBCEIHEBHOM XH3HU. Pa3zButue y oOyuarolmuxcs Hay4HbIX
MPEACTABICHU O TPOUCXOKIEHUU U CYIIHOCTH alredpanyeckux aOCTpaKIuil,
croco0e OTpaxeHHs -MaTeMaTHYECKON HAayKOH SIBJIEHUH U MPOIIECCOB B MIPUPOAE U
oOlLIecTBe, POJUM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAy4YHOM IIO3HAHMHM WU B
IPAaKTHKE CHOCOOCTBYET (OPMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHUSI M KauecTB
MBILUICHUS], HEOOXOAUMBIX Ul aJaNnTalld B COBPEMEHHOM IIU(PPOBOM OOIECTBE.
N3yuenune anreOpbl €CTECTBEHHBIM 00pa3oM oOecrnedyrBaeT pPa3BUTHE YMEHHS
HaOM0aTh, CpPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH
MBIIUIEHUS, CIMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JEUCTBUS U
BBIBOJIbI, (hOPMYIUPOBATH yTBEpKAeHUA. OCBOEHHE Kypca anredpbl oOecrneurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHHUS 00YYarOIIMXCs: OHU UCIIOJIb3YIOT JI€AYKTUBHbBIC
Y MHAYKTHBHBIE pac-CyXAeHus, 00001eHne U KOHKPETH3alMI0, aOCTparupoBaHue
u adamoruro. OOydeHwe anredpe TpenanonaraeT 3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  I€ATEIbHOCTH OOYYaIOIIMXCs, MO3TOMY CaMOCTOSITEIbHOE
penieHue 3a7a4 eCTeCTBEHHBIM 00pa3oM SIBIISIETCS peain3alueil AesiTeIbHOCTHOTO
MPUHITUTIA OOYYCHHSI.

B crpykType mporpamMmmbl yuyeOHOTo Kypca «Ajredpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEpKATEIbHO-METOAMYECKUE JIMHUM: «Uucia u
BBIUMCIICHUSDY; «ANredpandeckue BBIPAKEHUSN»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxaas u3 3Tux cogepkareabHO-METOUYECKUX JIMHUN pa3BUBACTC
Ha MPOTHKEHUH TPEX JIET U3YUYCHUS Kypca, €CTECTBEHHBIM 00pa30M MeperieTasch
U B3aUMOJIEUCTBYS C JAPYrMMH €ro JUHHMSAMU. B Xoae wu3ydeHus Kypca

O6y‘{aI-OH_II/IMCH IMPUXOJUTCA JIOTHYECKU PacCCyKJaTb, HMCIIO0Jb30BaTb TCOPETUKO-
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MHO>KECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 11€51€c000pa3HO BKIIOYUTH B MPOrPAMMY
HEKOTOpPbIE OCHOBBI JIOTHKH, TIPOHU3BIBAIONIME BCE OCHOBHBIC pa3Ieiibl
MaTeMaTU4YECKOro o0pa3oBaHus U CIOCOOCTBYIONIUE OBJIAJICHUIO 00YUYaIOIIMMUCS
OCHOB YHHMBEPCAJIBHOIO MaTEMaTUYECKOTO s3blKa. TakuMm 00pa3oM, MOXKHO
YTBEpPXKIaTh, YTO COAEPXKATEIBHOM U CTPYKTYPHOH OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue JuHUM «Yuclia W BBIYHMCICHUS CIY>)KUT OCHOBOM ISt
JaTbHEUIIer0 U3y4eHUsT MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHUS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHAIbHBIMU
U UppalMOHATBHBIMM  4HcClIaMd,  (OPMHPOBAHHEM  MPEJCTABICHUH O
JNEUCTBUTEILHOM YHUCJIE. 3aBEPIICHUE OCBOCHHS YHCIOBOM JIMHUA OTHECEHO K
cTapiieMy 3BeHy 00Iero o0pa3oBaHuUs.

Conepxanue JOByX  anreOpamyeckux JUHUM —  «AsreOpanyeckue
BBIPOKCHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Yy
00yyYaromMXCcsli MaTEeMAaTUYECKOIro amnmnapara, He0OXOJUMOro MJis PEIICHUs 3aaad
MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3anad. B
OCHOBHOM IIIKOJIE Y4YeOHBIM MaTepuall TPYNIUPYETCS BOKPYT pPaIlMOHAIBHBIX
BbIpaKeHUU. AnredOpa NEMOHCTpUPYET 3HAYCHUE MATEMaTUKH Kak s3bIKa IS
MOCTPOCHUSI MATEMAaTHYECKUX MOJIeNICHd, OIMHCAaHUA TPOLIECCOB H  SBJICHUI
peanbHOro Mupa. B 3amaum oOyueHusi anreOpe BXOIAT Takxke JajdbHEuIee
pa3BUTHE AJITOPUTMUUYECKOTO MBIIIJIEHUS, HEO0OXOJUMOIro, B YAaCTHOCTH, ISt
OCBOCHHS Kypca WHGOPMATHKH, U OBJQJCHHE HABBIKAMU JIEyKTHUBHBIX
paccyxaenuii. [IpeoOpazoBaHre CUMBOJIBHBIX (POPM BHOCUT CBOM crienupuiecKuii
BKJIAJl B Pa3BUTHE BOOOPAXKEHUSI, CIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUECTBY.

Conepxxanne  (QyHKIIMOHATHHO-TPA(QUYECKOW  JIMHWHM  HAIEJIeHO  Ha
noJiyueHue  OoOydyarlolUMHCS  3HAaHUH O  (QYHKUUAX  Kak  BaKHeHIieu
MaTeMaTUYeCKOW MOJENH IS ONUCAHUS W WCCIEIOBAaHUS Pa3HO-00pa3HBIX
IpOLIECCOB U SABJICHUM B NpuUpoae U obOuiectBe. M3ydeHuwe 3TOro marepuana
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CIOCOOCTBYET pPa3BUTHIO Yy OOYy4arolUXCs YMEHHs HCIOJIb30BaTh pa3IUYHbIE
BBIPA3UTEIbHBIE CPEICTBA SA3bIKA MATEMATUKH — CIIOBECHBIE, CHUMBOJMYECKHE,
rpadguyeckue, BHOCUT BKJIad B (QOPMHUPOBAHUE TMPEACTABICHUN O POJH

MAaTCMATUKHU B PAa3BUTUHU HUBUWIX3allUU U KYJIbTYPBI.

MecTto y4eOHOro Kypca B yueOHOM ILIaHe
CornacHo yueOHoMy 1uiaHy B /—10 kmaccax wu3ydaercss Y4deOHBIN Kypc
«Anre0Opa», KOTOPBI BKIIOYACT CJICAYIONINE OCHOBHBIE Pa3eNbl COIACPKAHUS:
«Yucna u BBIYUCICHUSN», «AJreOpanuecKkre BBIPAKECHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.
VY4eOHbIif T1aH Ha u3ydeHue ainreopsl B 7-10 kimaccax oTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHUE KaXXJIOro roja oOydeHus, oOmui o0beMm

yacoB - He MeHee 408.

Conepxanue yueOHOro Kypca (1mo rogam 00y4eHus)

5 KJIACC
Yucna u eviuucnenusn
Payuonanvuvie uucna

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, EPEXOA OT OJHON (POPMBI 3amUCU
npobert k apyroi. IloHsTHe pamnMOHATBLHOTO 4YHWCJA, 3alHCh, CpPaBHEHUE,
yHOpSJOYMBAHUE  paAlMOHANBHBIX uucell. ApudmeTuuyeckue JAEUCTBUS C
paloHaIbHBIMU YHclaMu. Pemienue 3aau U3 peajgbHOW MPAKTUKU HA YacTH, HA
TpoOH.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeleM. OIpeAesieHrue, MNpeoOpa3zoBaHuE
BBIpQXEHHI Ha OCHOBE OIpEAENIEHUs, 3a1Ch OOJBIINX YHCET.

[TpoueHTsl, 3anKuch NPOLEHTOB B BHUJIE JPOOU U ApOoOU B BHUJIE MPOLIEHTOB.

Tpu OCHOBHBIE 33]a4M HA POLIEHTHI, PELICHUE 3a/1a4 U3 PEaIbHON IIPAKTHUKHU.

HpI/IMeHeHI/Ie IMPpHU3HAKOB  JCJIMMOCTH, PA3JIOKCHUC HA  MHOXHWUTCIIN

HaTypaJdbHBIX YHUCCII.
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PeanbHble  3aBUCHMMOCTM, B TOM 4uciae npsMas W oOpaTHas
IPONOPLMOHAIBHOCTH.

Anzebpauueckue gviparicenus

IlepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKEHUS C IIEPEMEHHOM. JlommycThMBbIE
3HAYEHHUs NEpeMEHHBIX. [IpencraBienne 3aBUCUMOCTH MEXly BEIMUYMHAMU B BUJIE
dopmynel. Berancnenus mo ¢popmynam.

[IpeoOpazoBanne OyKBEHHBIX  BBIPAXKCHUH, TOXICCTBEHHO  paBHBIC
BBIp@XECHMsI, IpaBWiIa MpeoOpa3oBaHMs CyMM U MPOU3BEICHHM, IpaBuia
PACKpBITHUS CKOOOK U MTPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBONCTBa CTENEHU C HATYypaJbHBIM II0Ka3aTEJIEM.

OnHowiensl 1 MHOTOWIEeHbI. CTeneHb MHOrowIeHa. Cl0KeHHEe, BEIYUTAaHUE,
YMHOXXE€HHE MHOTOWIEHOB. MDOpMynbl COKpPamEHHOTO YMHOXKEHMS: KBaJpar
CyMMBl M KBagpaT pasHocTh. Dopmysia pa3sHOCTH KBangparoB. PasnokeHue
MHOTOYJICHOB HA MHOKHUTEIH.

Ypaenenusa

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBWia MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeiiHOe ypaBHEHME C OJIHOW TMEPEMEHHOW, YWCIIO KOPHEW JMHEHNHOIO
YPaBHEHHUSI, pEIICHHE JIMHEHHBIX ypaBHEeHW. (CoOCTaBlIeHHE YpPaBHEHUH TIO
YCJIOBHIO 33J1a4u. Pelenre TeKCTOBBIX 3a/1ad ¢ TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHUE ¢ IByMs NIEPEMEHHBIMH U ero rpaduk. Cucrema aByX
JVHEWHBIX YPaBHEHUM C JBYMs NIEPEMEHHbBIMM. PelleHHe CUCTEM YpaBHEHUM
croco0oM MoAcCTaHOBKHU. [lpuMepsl pelieHusi TEKCTOBBIX 3aJady C MOMOUIBIO
CUCTEM YPaBHECHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Ttoukum Ha npsMou. YwucinoBbsle NpoMeKyTKH. PaccrosHue
MEKly IByMSI TOUKaMH KOOPJAMHATHOU IPSMOU.

[IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOYKH Ha KOOPAMHATHOM MIocKkocTH. [Ipumepsl rpadukoB, 3a1aHHbBIX (HOPMYITaMH.
Yrenue rpaduKkoB peaabHbIX 3aBUCUMOCTEH.
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[Tonsatue ¢ynkuun. I'padux dyukmuu. CoiictBa ¢yHkumi. Jlunelinas
bynkius, e€ rpaduk. I'paduk Gyukuuu Y =[X|. ['paduueckoe penicHre TMHEHHBIX
YPaBHEHUHN U CUCTEM JIMHEUHBIX YPABHEHUM.

6 KJIACC

Yucna u eviuucnenusn

KBagpatueiii xopeHb u3 uyucna. [loHsiTue 00 HppanuoOHAILHOM YHCIIE.
JlecsTuaabie IPUOTMKEHUS UPPAITMOHATBHBIX unces. CBOWCTBA apu(PMETHIECKIX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPEe0oOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYMCJIEHUSM. J|eCTBUTENIBHBIE YUCTIA.

CreneHb C LENbIM MoKa3zaTeaeM U €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCIA.

Anzebpauueckue evipasricenus

KBampaTHpiii  TpE€xuieH; pasioKEeHUE KBAAPATHOIO  TpEXWIeHAa Ha

MHOKHUTEIIH.

AnreOpandeckass apo06b. OCHOBHOE CBOWMCTBO ajreOpanveckoil IpoOu.
CnoxxeHrwe, BBIYMTAaHUE, YMHOXKEHHE, JeJICHHE alreOpandeckux apoOei.
PanmonanbHbIe BRIpOKEHUS U UX MPeoOpa3oBaHUE.

Ypasenenusa u nepasencmea

KBagpatnoe ypaBHeHnue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienvue ypaBHEHMM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimure qpoOHO-paIMOHATBHBIC YPABHEHUSI.

I'paduaeckas uHTEpIIpETAINS YPAaBHEHUN C IBYMS IEPEMEHHBIMH U CHCTEM
JIMHEMHBIX ypaBHEHUW C JBYMs IlepeMeHHbIMHU. Ilpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj1a4 alNreOpanyeckuM CIiocoOOM.

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

Dynkyuu

[Tonsitne ¢dynaknuu. OOIacTh oOMpenerIeHUus W MHOXKECTBO 3HAYCHUU

dbynkiuu. CriocoOs! 3a1aHus PyHKIIHM.
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I'paduk Pynkiuu. Yrenue cBoiictB PyHkimu no e€ rpaduky. [Ipumeps
rpadukoB QYHKINH, OTPAKAIONINX PeATbHBIC MTPOIIECCHI.

OyHKIMM, OMUCHIBAIONINE TMPSAMYI0 U OOpaTHYyI0 MPOMOPIUOHAIBHBIC
3aBucHMOCTH, uX Tpabuku. Pymkmam y = X, Y = X, y = vx, y =[X|.

['padmyeckoe penieHue ypaBHEHUN U CUCTEM YpaBHEHHIA.

7 KIIACC

Yucna u éviuucnenusn

JledcTBUTEIbHBIE YHCJIA

PannonanpHbie uncia, UpparMoHaIbHbIEC YHMCIIa, KOHEYHbIE U O€CKOHEUHBIC
JeCATUYHbIE ApoOH. MHOXKECTBO NEUCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JAeCSITUYHble ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMOI.

CpaBHEeHHME JCUCTBUTENBHBIX 4YHUCEN, apUPMETUUYECKUe JEeUCTBUS C
JNEUCTBUTEIBLHBIMUA YU CIIAMH.

N3mepenusi, mnpuOIMKeHUsI, OLIEHKH

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

[TpubnnxEéHHOE 3HaYEHUE BEIUYUHbBI, TOUHOCTb MPUOIHKEHHUS.
Oxkpyrinenue yucen. [Ipukuaka v OlleHKa Pe3yIbTaTOB BHIYUCICHUM.

Ypasnenua u nepasencmea

YpaBHeHHUs ¢ OHOM NepeMeHHOU

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASLIMXCS K JIMHEWHBIM.

KBangpaTHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOAAIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHHM TPETbEH U YETBEPTOMN
CTEIEHEN pa3oKEHHEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUH.

Pemenue TeKCTOBBIX 3agad anre6panquKI/IM MCTOJOM.

CucreMbl ypaBHeHUM
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VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. PemeHue cucreM IBYX
JIMHEHHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU. Perienre cuctem IByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpOil cremeHu. [ 'paduueckas
MHTEPIPETaLNs CHCTEMBl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a]1a4 aNreOpanyeckuM CriocoOOM.

HepaBencrBa

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenne cucrem
JUHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOM. KBaapaTHele HepaBEeHCTBA.
I'padnyeckas uHTEpHpEeTalls HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
MEPEMEHHBIMHU.

Dynkyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopauHaThI

BEPIIMHBI TTapadoJIbl, 0Ch CHMMETPUHU MTapadOJIbI.

I:paq)m(n ¢ynkmmii: Yy = kx, y=kx+ b, y=ax, y= ax,
y = Vx, y =|x| u ux cBoiicTBa.

Yucnoewvie nocnedosamenbHocmu

Omnpenesnenue 1 cnoco0bl 3aJaHUS YMCJIOBBIX IOCAEA0BATEIbHOCTEH

[ToHsATHE YNCIOBOM NOCIEAO0BATENBHOCTH. 3a/JaHNE MOCIEA0BATEIIBHOCTH
peKyppeHTHOH (hopmyioi u popmyIioi N-ro ujeHa.

ApudmMerndeckasi ¥ reoMeTpUYECKas MPOrpeccuu

Apudmernueckass U reomerpuueckas nporpeccur. @opmysabsl N-TO YiieHa
apu(pMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre 4iaeHOB apu(METUUECKOW U TEOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIOHEHIHAIBHBIM POCT.

Cno>xHbI€ IPOLIEHTHI.

8 KJIACC

Yucna u éviuucienus
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IloBTOpeHNe MaTepuajia Kypca MaTeMaTHMKH, ajaredpnl 5-9 Kiaccos.

IToaroroBka xk OI'D u I'BD

JleicTBUTEIbHBIE YHCJIA

PannonanbpHbie uncia, UppalMoHaIbHbIC YHCIIa, KOHEYHbIE U O€CKOHEUYHBIE
JeCATUYHbIE IpoOH. MHOKECTBO IEHCTBUTEIBHBIX YUCEI; JEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3anMHO 0IHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPAUHATHOU IPSIMOM.

CpaBHEHHE JCUCTBUTENBHBIX 4YHUCEN, apu(pMeTHdyecKue JeHCTBUS C
JNEUCTBUTEIbHBIMUA YU CIIAMH.

N3mepenusi, npuldIHKeHNs], OLEHKH

Pa3mepbl OOBEKTOB OKpPYKAIOIIETO MHpa, UIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpuOmmx€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHUs. OKpyTieHue

yucell. [Ipuknka u o1eHKa pe3yJibTaTOB BEIYUCIICHUM.

YpaBHeHus u Hepasencmea

YpaBHeHHUs ¢ OHOM NTepeMeHHOH

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBangpaTHoe ypaBHeHME. Pemienue ypaBHEHUM, CBOIAIIMXCS K KBAAPATHBIM.

bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUN TPEThEU U

YETBEPTOMCTENIEHEN PA3JI0KEHUEM HA MHOKUTEIIU.

Pemenue aqpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckuM METOIOM.

Cucremsbl ypaBHeHHH

VYpaBHeHue ¢ AByMsI IEPEMEHHBIMHU U ero rpaduk. Pemienue cucreM aBYX
JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHM,
OJIHO U3 KOTOpBIX JHMHEWHOEe, a Jpyroe — BTOpoi cTeneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyecKuM CIioCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.
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Peurenne nuMHEMHBIX HEPABEHCTB C OJHOM NEpeMEeHHOW. Pemienue cucrem
JMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOM. KBangpaTHble HepaBeHCTBA.
['padmyeckass WHTEpHpeTallUs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
IEPEMEHHBIMH.

Dyukyuu

KBanpatnunas ¢ynkuus, e€ rpadgux u coiictBa. [lapabona, koopauHaThI

- _ — a2
BEPIIUHBI TapaboIIbl, 0OCh CUMMETpHH napadoibl. Y = Kx, y = kx + b, y = ax” + bx +

c,y = axt, y = ax’,y =Vx ,y =% u ux ceoiicTsa.

Yucnoewle nociedosamenvHocmu

Onpeoenenue u cnocoovl 3a0AHUA YUCTI08bIX NOCTEO06aAMEIbHOCH Tl

[ToHdaTHE YKCIIOBOM MOCHEAOBATEIBHOCTH. 3alaHHE MOCIEI0BATEIIBHOCTH
peKyppeHTHOM hopmyIioit u popmyIoi N-ro uaeHa.

ApudmMeTHyecKas U reoMeTpuYecKasi Nporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmyasl N-TO YieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTPECCUi, CYMMbI TIEPBBIX N YJICHOB.

N300paxkeHre 4iI€HOB apu(PMETHUECKOW W TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLMWAJIbHBIA POCT.

CI10XHbIE TPOLICHTBHI.

Ilnanupyemblie NpeaMeTHBIE Pe3yJIbTATHI OCBOEHHUSI padoveid MporpaMmbl
Kypca
(mo roxam 00y4eHmst)

OcBoeHune y4yeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs JOMKHO OOecHeYruBaTh JOCTHKEHHE CISAYIOIIMX TMPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 KIIACC

Yucna u eviuucnenus

BBIHOJIHHTB, codeTass YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie
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JEUCTBUA C pallMOHATILHBIMHU YHUCIIAMHU.

HaxoauTh 3HaueHHS YMCIOBBIX BBIPAXKEHUM; MPUMEHSATH Pa3HOOOpa3HbIC
CIoCOOBbI M MPUEMBI BBIUUCICHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpMHKAIINX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOH.

[lepexoauTh OT OAHON (OPMBI 3alUCH YHUCEN K JIpyroil (mpeoOpa3oBbIBaTh
JNECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYMBATH palldOHANIbHBIC Yucaa. OKPYIIsaTh YUCa.

BeINOMHAT, TPUKUAKY W OIEHKY pe3ysibTaTa BBIYUCICHUN, OIECHKY
3HAYEHHUU YUCIIOBBIX BBIPAXKECHUM.

BBINOMHATH EUCTBUSA CO CTEMEHSIMU C HATYPaJIbHBIMU MOKa3aTEISIMHU.

[IpuMeHsATh OpHU3HAKUW  JIETMMOCTH, PpAa3lO0KEHHE HAa  MHOXHUTEIH
HATypaJIbHBIX YUCET.

Pemate mpakTHUKO-OpUEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIC C OTHOILICHUEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4d ¢ Yy4€TOM OTPaHMYCHHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue 8vlparceHus

Ucnonb3oBaTh anreOpanyeckyrd TEPMHUHOJOTHIO U CUMBOJIMKY, PUMEHSIThH
e€ B Iipoliecce OCBOCHHS Y4EeOHOTo MaTepurarna.

HaxoauTe 3HaueHUs: OYKBEHHBIX BBIpQXCHUW TIPU 3aJlaHHBIX 3HAUYCHMSX
NIePEMEHHBIX.

BoeimonasaTe  mpeoOpa3oBaHus — IMEJIOTO  BBIPAXEHUS B~ MHOTOYJICH
MPUBEJICHUEM TIOJIO0HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BbINOMHAT YMHOKEHME OJIHOYIEHA HAa MHOTOYJIEH W MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyiiecTBIATh Pa3joKEHUE MHOTOWIEHOB Ha MHOXKHUTEIM C TOMOIIbIO
BBIHECEHUS 3a CKOOKM OOIEro MHOXHUTENS, TPYNIUPOBKUA  CIAracMbiX,
npuMeHeHus1 (GOpMYIl COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaThs mpeoOpa3zoBaHUss MHOTOWIECHOB JIJIsl PELIEHUS pa3InYHbIX 3a]a4
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U3 MaT€MATHKH, CMEXKHBIX MIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMU ITOKA3aTEISIMM IS
peoOpa3oBaHUs BEIPAXKCHUH.

Ypaeénenus u nepagencmea

Pemars nuHElHbIE YpaBHEHUS C OJHOW NEPEMEHHOW, MPHUMEHSS IIPABUJIA
nepexoAa OT UCXOIHOTO YPaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIY YHUCIIO KOPHEM YPaBHEHHS.

[IpumeHATh rpaguueckue METOAbl IPHU PEUICHUH JIMHEWHBIX YPaBHEHUU U
UX CUCTEM.

[logOupaTe mpuUMeEpbl Hap YHUCEN, SBISIOIIUXCS PEIICHUEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

Crpouth B KOOPJIMHATHOW IUIOCKOCTH TpaUK JMHEHMHOro ypaBHEHHUS C
IBYMSl TIEPEMEHHBIMH; IMOJb3YSCh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cructembl AByX JMHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMH, B
TOM 4Huciie TpadhUuIecKH.

CocraBnsaTe M pemiaTe JUHEHHOE YPABHEHHE WM CHCTEMY JIMHEHMHBIX
YPaBHEHUM TIO YCJIOBUIO 3aJayd, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJy4YE€HHBIN Pe3yJIbTar.

Koopounamot u ecpagpuxu. @ynkuyuu

N300paxkaTh Ha KOOPAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIC
IPOMEKYTKHU Ha alreOpandeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPJWHATaM;
CTPOUTH TPaPUKH TUHEHHBIX PyHKINH. CTpouTh rpaduk GyHKIuu y =|X|.

OnuceiBaTh € TIOMOIIbIO (YHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE; II€HA, KOJUYECTBO, CTOMMOCTD;
IPOU3BOAUTENBHOCTD, BpEMsI, 00bEM PaOOTHI.

Haxoauts 3HaueHue QyHKIHMH [0 3HAYECHUIO €€ apryMEeHTa.

ITonumats rpaguyeckuil crocod NpeacTaBiIeHUs U aHaIW3a MHPOPMALUY;
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U3BJIEKATh U UHTEPIIPETUPOBATH MH(POPMALINIO U3 IPAPUKOB peajbHbIX MPOIECCOB

U 3aBUCUMOCTEMN.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyaldbHbIE MPEACTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI M BBIUMCIICHUHN; N300paXkaTh ACHCTBUTEIbHBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM MTPSMOM.

[IpumeHsTh TNOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, HCIOJIb3Ys MPU HEOOXOIUMMOCTH KaJIbKYJISITOP; BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKEHHUM, COJEpKAIUX KBaJIpaTHbIE KOPHH, HCHOJIb3YS
CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucy OOJBIIMX W MaJIbIX YHCEN C MOMOLIBIO JIECSITHYHBIX
npoOeii u crernereit yucna 10.

Anzebpauueckue evipasriceHus

IIpuMeHATh TOHSATHE CTENEHW C LEIbIM IIOKA3aTeJieM, BBIIOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENEHH C LEIbIM IMOKa3aTeIeM.

BBINONHATE TOXECTBEHHbIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKECHUIM
Ha OCHOBE IpaBWJI ACHCTBUM HaJl MHOTOWICHAMHU U alre0pandyecKUMHU JPOOsIMH.

PacknanpIiBaTh KBaJpaTHbIN TPEXWIEH HA MHOKUTEIH.

[TpumensTh MpeoOpa3oBaHUsl BBIPAKEHUI AJI pEIICHUs Pa3IMYHbIX 3ajad
13 MAaTEMaTHKHU, CMEXHBIX IPEIMETOB, U3 PEAIBHON IPAKTUKH.

Ypasnenua u nepasencmea

Pemiats nuHeliHbIe, KBagpaTHbIE YPaBHEHUS W PallMOHAIbHBIE ypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTE NPOCTENIIINE UCCIIEAOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCIIE

[TepexoauTh OT cloBecHOW (OPMYIMPOBKH 3ama4du K €€ anreOpanmdecKon
MOJEJIIA C I[OMOIUBID COCTABJIECHHMS YPAaBHEHHMsS WJIH CHCTEMbl YypaBHEHMIA,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MTOJYYEHHbIN PE3YJIbTaT.
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[IprMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB MJII CPABHEHUS, OLIEHKH; PEIIaTh
JVHEWHBIE HEPAaBEHCTBA C OJHOW TMEPEMEHHOM M HMX CHCTEMBI; [1aBaTh
rpaguUecKyr0 WJUTFOCTPAIMI0 MHOXECTBA PEIICHHA HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynukyuu

[ToruMaTh ¥ WCMONB30BaTh (PYHKITMOHAIBHBIC TIOHATHS W S3bIK (TEPMUHBI,

CHUMBOJIHNYCCKHUC O603Ha‘1€HI/IH); OoIIpCACIITL 3HAYCHHC (l)YHKHI/II/I 110 3HAYCHUIO

apryMeHTa; ONPEeNsTh CBOMCTBA QYHKIIUHU 110 €€ TpaduKy.
Ctpouts rpaduKH MeMEeHTapHBIX GYHKIHT Buga Y = X5, Y = X5, y = Vx|,

y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIIMHU TI0 €€ rpaduKy.

9 KJIACC

Yucna u éviuucnenusn
CpaBHHMBaTh M YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE YHUCIHA.
BoinonuaTe apupMeTuyeckue ACHCTBUS C pPAlMOHAJIBHBIMM YHUCIIaMH, COYETast
YCTHBIE W INHCbMEHHBIE NPUEMBI, BBINOJHATh BBIYUCIEHUSA C UPPALMOHAIbHBIMU
YU CJIAMU.
HaxoauTe 3HaueHUs CTENEHEN C ENBIMU MOKA3aTENSIMA U KOPHEW;  BBIYUCIIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.
OKpyrnisiTe  IEWCTBUTENBHBIE  YHWCIIA, BBINOJHATH NPUKUAKY  peE3yjbTaTa
BBIYMCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHEHUS U HEPABEHCTBA

Pewlare nuvHENHHBIE W KBagpaTHbIE yYpaBHEHHWs, YPAaBHEHUS, CBOIAIIMECH K
HUM, [IPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHHUS.

PemaTth cuctembl IBYX JIMHEHWHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OAHO YPABHEHHUE HE SBIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amaum anreOpanvdecKuM CIIOCOOOM C  TOMOIIBIO
COCTaBJICHHs YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUH C ABYMS IIEPEMEHHBIMMU.

IIpoBoauTE MpOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B

TOM YHUCJIE C TPUMEHEHUEM TpauuecKux mpeacTaBiieHuil (yCTaHABIMBATh, UMEET
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JIM ypaBHEHHUE WM CUCTEMa YPaBHEHUN pElIeHUs], €CIIM UMEET, TO CKOJBKO, U TIp.).
Pemate nHHeHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTh
pelIeHe HEPaBEHCTB HA YMCIOBOM MPSIMOMW, 3alKMCHIBATH PEHIEHUE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTeMBbl JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbI
HEPABEHCTB Ha YKMCIIOBOM MPAMOM, 3aMUChIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPHU PEUIEHUH PA3IMYHBIX 3a/1a4.

Dynxkuyuu

Pacro3naBate (yHKIMM W3YYeHHBIX BHUAOB. [lOKa3pIBaTh CXeMaTHUECKU
pacIioyio’keHUe Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GpyHKIM Buga: ¥y = KX, Yy
= kx + b,y = ax’,y = ax}, y = vx, y =[x| B 3aBucHMOCTH OT 3HauCHHIl
K03 (DUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIUA.

CtpouTh U U300pakaTh CXeMAaTHUYECKH rpaduKu KBaAPaTUYHBIX (YHKIIUMN,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBagpaTHUHyO0 (GYHKLIHIO 110 opMyIie, MPUBOIUTH MPUMEPHI
KBaIpATUYHBIX (YHKIHUNA U3 pEeaTbHOM KU3HU, PUBUKHU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(MeTHyecKyr0 M TE€OMETPUYECKYIO IPOTPEecCUU MpH
Pa3HBIX CIOCO0aX 3a/1aHus.

BbINONHATE  BBIUMCIAEHUS C MCHOJb30BaHUMEM (GopMyd N-TO  4YieHa
apu(pMETUIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh YjieHbl MOCIEAOBATEIIBHOCTH TOYKAMU HA KOOPJIUHATHOMN
MJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH IIOCJIEA0BATEIBHOCTSIMU, B TOM
YHUCIIe 3a/1a4M U3 PeasIbHOM KU3HU (C UCTIOIB30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX
TEXHOJIOTUH).

10 kaacc

Yucna u éviuucnenusn

BBIHOJIHHTB, co4dcTasds YCTHBIC W IIMCbMCHHBLIC HpI/IéMLI, apI/I(i)MCTI/I‘-IeCKI/Ie
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NEUCTBUS C pallMOHATIbHBIMU YUCIIAMU.

Haxonuth 3HaueHUsT YUCIOBBIX BBIPAXKEHUHN; MPUMEHSTH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBHIYHMCICHUS 3HAUYCHUN TPOOHBIX BBIPAKEHUH, COJEpIKaIINX
OOBIKHOBEHHBIE U JIECSITHYHBIE APOOH.

[Tepexon oT omHOM (GOPMBI 3alMCH YUCET K Apyrou (mpeoOpa3oBhIBAaHUE
JECATUYHOU TPOOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOM B IECATUYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOH).

OKpyrisaTh yucia.

[IpumeHsTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS MPH HEOOXOJUMOCTH KaJbKYJISTOP; BBITOJIHSTH
npeoOpa3oBaHUs BBIPAKEHHUM, COJEpKAIUX KBaJgpaTHbIE KOPHH, HCHOJIb3Ys
CBOMCTBA KOPHEU.

BBITTONHATH IEWCTBHSI CO CTENEHSMHU C HATypajIbHBIMU MOKA3aTEISIMU.

PemaTe NpakTHKO-OPUEHTHPOBAHHBIE 3a/lay, CBA3AaHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPUUMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3aa4 ¢ YYETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX OOBEKTOB.

Ypasenenusa u nepasencmea

Pemare nuMHENHBIE ypaBHEHHs] C OJHOW NMEPEMEHHOM, IPUMEHSS ITPaBHUIIA
nepexoja OT UCXOJHOTO YPABHEHHS K PABHOCHIIBHOMY EMY.

Pemare cucremsbl OByX JIMHEHMHBIX YPaBHEHHUW C JBYMs INIEPEMEHHBIMH, B
TOM 4Huciie TpahUIecKH.

PemaTe KBaJgpaTHbIE YPAaBHEHMS U PALMOHAJIBHBIE YPABHEHUS, CBOMSILIHECS
K HUM, CUCTEMBI JIByX YPABHEHHI C JBYMS IEPEMEHHBIMM.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKHU;
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOW U HUX CHUCTEMBI; JaBaTh
rpa@uyecKyr0 HWJUIIOCTPALIMI0 MHOXECTBA PEIICHUH HEpPaBEeHCTBA, CUCTEMBI
HEPABEHCTB.

Dyukyuu

Pacnio3naBath (yHKIMH W3Y4YeHHBIX BHUAOB. [loKa3bIBaTh CXEeMaTUYECKU
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PACIIONIOKEHNE HA KOOPIAUHATHOM INIOCKOCTH TPadUKOB (QYHKIUMA BU/A:
y=k,y=k«+by=zaxt+bx+cy=a’,y=axy=vx ,y=k B
X

3aBHCHMOCTH OT 3Hau€HUH K03()PHUIIMEHTOB; ONMUCHIBATH CBONCTBA (DYHKIIMIA.
Apugpmemuueckan u ceomempuueckan npozpeccuu
BoImonHAT,  BBIYMCIIEHUS C HKCIHOJIb30BaHHEM GopMyl N-TO  dleHa
apu(pMeTUYECKON U TEOMETPUUECKOM MPOrPeECCUii, CyMMBI IIEPBBIX N UJIEHOB.
N300pakaTh Yji€Hbl MOCIEAOBATEIIBHOCTH TOYKAMU HA KOOPJIMWHATHON
IIJIOCKOCTH.
Pemate 3amauu, CBA3aHHBIE C YMCIIOBBIMHU IIOCJIEIOBAaTEIBHOCTSIMHU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C UCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX

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

7 kiaacc (He meHee 102 v)

HasBanmue
pasneia (TemMbl)

(KOJIM4ECTBO OcHoBHOe coJep:KaHue OcHOBHBIE BU/IbI /IEATEIbHOCTH 00y4alOImIMXCs

4acoB)
Yucaa u |[lonsarue parmoHasibHOrO (CHCTEMATH3HMPOBATh U 000raliaTh 3HAHUSI 00 OOBPIKHOBEHHBIX U JICCITHYHBIX IPOOSIX.
BbIYMCJIEHHS]. quCIa. Apudmerndeckre (CpaBHUBATHL M YHNOPS/I0YMBATH Jpo0HM, TpeoOpa3oBbIBas NP HEOOXOIUMOCTH
PaIII/IOHaJIbH HeﬁCTBHﬂ C paluMOHAJIbHBIMH |[ICCATHYHBIC I[pO6I/I B O6I)IKHOB6HHI)IC, O6I)IKHOBGHHI)IG B JAC€CATHUYHBIC, B YAaCTHOCTHU B
ble YucJaa YUCIIAMH. CpaBHeHME, [OECKOHEUHYIO IECATUYHYIO TPOOB.
(25 u) YIOPSIIOYMBAHUE I[IpuMeHATH pa3HOOOpPa3HbIe CIIOCOObLI M MPUEMBbI BHIYMCICHUS] 3HAYEHHI APOOHBIX

pallMOHAIBHBIX YKCEI.
HaTypajibHbIM
Pemenne

Crenedup ¢
[I0Ka3aTeJIEM.
OCHOBHBIX 3aJlad Ha Jpolw,

[POLEHTBl U3  PEaJIbHOM
[MPaKTUKH.
[Ipu3Haku JIEITAMOCTH,

pa3JIoKEeHUs Ha MHOXUTEIN
HaTypaJIbHbBIX qHCe.
PeanbHble 3aBHCHUMOCTH.
[Ipsimas u oOpartHas

IIPOMOPIUOHAIIBHOCTHU

BbIPpAKeHHH, COAepKaluX OOBIKHOBEHHBIC W JICCITHYHBIC JAPOOM: 3aMEHSATh IPH
HEOOXOIMMOCTH JECATHYHYIO JpOOb OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOM,
MPUBOIUTL  BBIpAXKEHHUE K  (dopme, ynoOHON Ui
MpeoOpa3oBhIBATH IPOOHBIC BRIPAXKEHUS HA YMHOXEHHE U JIENICHHE eCATUYHBIX Apodei
K JEUCTBHSAM C IEIBIMHA YHCIaMH.

HanboJee BBIUHCIICHHH,

IIpuBoANTHL YMcI0BbIe U OyKBEHHbIE IPUMePbI CTEIICHN C HaTypalbHbIM IIOKa3aTeNIEM,
OOBSICHSIS 3HAYEHMs] OCHOBAHMS CTENEHM W IOKa3aTess CTENeHH, HAaXOAUTh 3Hau€HUs
creneneif Buya a" (2 — M060e paloHaNIbHOE YHCI0, N — HATYpPalIbHOE YHCIIO).
IMoHMMATH CMBICIT 3aTTUCH OOJIBIIIUX YUCEN C TTOMOIIBIO JECATUYHBIX TPOOEH U CTEeTIeHEH
urcna 10, npuMeHSITh UX B PeaJbHBIX CUTYaIUIX.

IIpuMeHATH NPU3HAKU JEITMMOCTH, Pa3JIOKEHNS HA MHOKMTEIN HaTypaJIbHbIX YHCEIL.
PemiaTh 3a1a4u Ha YacTH, IPOLIEHTHI, IPONOPIMHU, HA HAXOKJEHHE IPoOH (TIPOLIeHTa) OT
BETMYMHBI U BEJIMYMHBI 1O €€ Jpobu (MpoleHTy), ApoOu (ImpoleHTa), KOTOpPHIi
COCTABJISIET OJIHA BEJIMYHUHA OT JPYTOMl.

[IpuBoaNTH, pa3dMpaTh, OLEHUBATH PA3JIMYHbIC PEIICHHUS, 3allUCU PELICHUI TEKCTOBBIX

3a1ad.

PacnosHaBaTh M 00BSICHATH, ONMPASCh HA ONPEACIICHUS, IPSIMO IPOINOPLHOHAIBHBIE U
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HasBanmue
pasneia (TemMbl)

COKpaH_IéHHOFO YMHOKCHUH.
PaznoxeHne MHOIO4JI€HOB Ha
MHOKHUTCIIN

(KOMUECTBO OcHoBHoOE coJep:kaHue OcHOBHbBIE BU/IbI /IEATEIbHOCTH 00y4alOmIMXCs
4acoB)
00paTHO MPONOPIHUOHAIBHBIC 3aBUCUMOCTH MEXy BEIMYUHAMH; MPUBOAUTH MPUMeEPHI
PTUX 3aBUCHMOCTEH U3 PeabHOTO MUPA, U3 APYTUX YYCOHBIX MPEIMETOB.
PemiaTth pakTUKO-OPHUCHTUPOBAHHBIE 33Ja4dl HA JIPOOW, NPOIEHTHI, NPSIMYIO U
00paTHYIO TPOMOPIIMOHAIIBHOCTH, TTPOITOPIIUH
Anreopanyecku |bykBeHHBIE BBIpaKeHHA. |(OBJIajeTh anreOpandecKold TEPMHHOJOTHEH U CHMBOJIMKOHW, MPUMEHSTH €€ B Mpolecce
€ BbIpa:KeHM sl [lepemennbie. [lomycTumbie |OCBOCHHS yueOHOTO MaTepHaa.
(27 v) 3HAUYCHUS nepeMeHHbIX. [HaxoguTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYCHHUSIX OYKB;
@dopmynsl.  [IpeoOpa3oBaHue [BBITIOIHSATH BEIYUCICHUS IO (opMysIaMm.
OYKBCHHBIX BBHIpOKECHUM, [BBIMOMHATH mpeoOpa3oBaHMsl 1IEJIOTO BBIPAKEHUS B MHOTOYIEH TMPUBEACHHEM
pacKpbITHE CKOOOK M [OJOOHBIX CaraeMblX, pACKPBITHEM CKOOOK.
[pUBEICHUE MOI00HBIX |BBIMOJHATH YMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOYJIeHa Ha MHOTOYJIEH,
CJlaracMbIX. NpuMeHsTH (OPMYIIBI KBaIpaTa CyMMBI U KBaJpaTa pa3HOCTH.
CaoiicTBa CTCIICHA C |OcymecTBJIATH Pa3I0KEHNE MHOTOWICHOB HA MHOXKHUTENIN MyTEM BBIHECEHUS 32 CKOOKHU
HaTypaJlbHBIM TIOKA3aTCIICM.  o0mIero MHOXHUTENS, NpUMEHeHUs (HOpMyJIbl  pa3HOCTH  KBaapaTtoB, (QopMyl
MHOTOYJICHBI. CrioxeHue, |cokpamEHHOro YMHOKEHHS.
BBIYMTAHUC, YMHOXKCHHC [[[puMeHAATH MpeoOpa3oBaHWE MHOTOWIECHOB Ui pEHICHHUS pasIUuYHbIX 3a7ad U3
MHOTI'O"JICHOB. DOopMyJIBl MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEalbHOM MPAKTHKH.

3HAKOMHUTBLCS € I/ICTOpI/Ieﬁ Pa3BUTHA MAaTCMATUKU

YpaBHeHnusi u
HepaBeHCTBa
(20 v)

YpaBHEHHE,
peoOpa3oBaHus ypaBHEHUS,

npaBuiia

PaBHOCUJIBHOCTh YPaBHEHHM.
JluneliHoe  ypaBHEHHME  C

0JIHOI NEpEMEHHOM, PELLIEHUE

JIMHENHBIX YPaBHEHUM.

Pemars nuHEliHOE ypaBHEHUE C OJTHOM NMEPEMEHHON, MPUMEHssl MPAaBUWJIA Mepexoia oT
CXOJHOTO YpaBHEHMs] K paBHOCUIBHOMY eMmy Oosee mnpocroro Buaa. IlpoBepsiTsh,
SIBJISIETCSI JIN KOHKPETHOE YUCJIO KOPHEM YpAaBHEHHMS.

[loa0upars mpuMepbl MMap YHCEN, SBISIOIIMXCS PEHICHUEM JIMHEMHOTO YpaBHEHUS C
nByMsi nepeMeHHbIMH. CTPOMTBH B KOOPAMHATHOW IUIOCKOCTH TpaduK JIHUHEHHOTO

yYpaBHEHHUsS C JIByMs MEPEMEHHBIMH; IOJIb3YsCh IpaUKOM, NPHBOIAMTH NPUMeEpPbI
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Ha3Baunmue
pasneia (TemMbl)
(koHUecTBO
4acoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHUABbI JCATCJIbHOCTH oﬁyqaloumxca

Perenne 3ama4 ¢ MOMOIIBIO
YpaBHEHUU.
JluneitHoe  ypaBHEHHE ¢

JABYMs TEPEMCHHBIMHU W €TI0

rpapuk.  Cucrema  ABYX
JIMHEHHBIX  YpPaBHEHUH  C
IBYMSI NEPEMEHHBIMH.

Pemenne cucreM ypaBHEHHU
CrocoOOM  IOJCTAaHOBKH H
CIIOCOOOM CIIOXKEHUS

pelIeHUs YpaBHEHHUS.

HaxoauTthb peleHue CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.
CocTaBisAiTb M pemIaTh ypaBHEHUE WU CHUCTEMY YypaBHEHHUH [0 YCIOBHUIO 3ajauH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a4 MOJy4YEHHBIA pe3yabTaT

Koopaunatbl u
rpaguxu.
DOyHKIUH

(24 )

Koopaunara TOYKH Ha
IPSIMO. Yucnosbie
MPOMEKYTKH. Paccrosinue
MEXIy  JBYMs  TOYKaMU
KOOPJIMHATHOW IIPSIMOM.

[IpssMoyrosibHast cucreMa
KOOPJAMHAT Ha IUIOCKOCTH.
[Ipumepsl rpaduKoB,
3a1aHHBIX bopmynamu.

UreHue rpauKoB peabHBIX
3aBUCHUMOCTEH.
[Toustue ¢ynkuuu. ['padux

GyHKIHIH. CaoiicTBa
GyHKIHIA. JIuneinas
byHKLHS. IToctpoenue

rpaduka JMHEHHON QYHKITUH.

M300paxkarh Ha KOOPAMHATHOW MPsAMOM TOYKHM, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJIUHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3allUChIBaTh UX Ha aIreOpanyeckoM S3bIKE.
OTMeyaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJMHATaM; CTPOUTH
rpadvKu HECJIOKHBIX 3aBUCHMOCTEH, 3a/JlaHHBIX (OpMyJamMH, B TOM YHCIIE€ C MOMOILBIO
11 (POBBIX JTAOOPATOPHIl.

I[IpuMeHsiTh, M3y4YaTh NpPeMMYIIECTBA, HWHTePHPEeTHPOBATh IpaduyecKkuil crnocod
[IPEJICTaBICHNS U aHaJIM3a pa3HOOOpa3HOM KM3HEHHON MH(OpMaIH.

OcBauBaTh NOHATHE QYHKINH, OBIAJeBaTh (YHKIIMOHAIBLHON TEPMUHOIOTHEH.
Pacnio3HaBaTh THHEHHY0 QyHKIHIO Y = KX + b, onmuchIBaTH €€ CBOWCTBA B 3aBUCUMOCTH
oT 3Ha4YeHu# koddduimenTos K u b.

Crpourth rpadukm juHelHOH (yHKIUH, QyHKIMUY = [X|.

Hcnoab30BaTh HM(ppPoOBBIE pecypehbl s TOCTPOCHUS TpaduKOB PYHKIUN U H3ydeHUs
nx cBOMCTB. [IpMBOINTE NMpUMEPHI JTMHENHBIX 3aBUCUMOCTEM B peajbHBIX IpoLeccax U
SIBIICHUSIX
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Ha3Baunmue
pasneia (TemMbl)
(koHUecTBO
4acoB)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUABbI JCATCJIbHOCTH oﬁyqaloumxca

['paduk Gyskuu y = |X|.

IloBTOpEHUE W
00o00meHue (6 1)

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOAOB Kypca 7
KJ1acca, 0000IIeHre 3HaHNIT

BoiOuparb, NpUMEHATH OLEHMBATH CHOCOObI CPAaBHEHUA YHUCEJ, BBIUYMCICHUMH,
peoOpa3oBaHUil BBIPAXKEHHH, pEIlIeHUs] YPAaBHEHUH.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOTHSIEMBIX JICUCTBUI U CAMOIIPOBEPKY pe3yJibTara
BBIUMCIIEHUM, TPe00pa3oBaHN, IOCTPOECHUH.

Pemiath 3aaum W3 peajbHON KM3HU, NMPUMEHATHL MaTeMaTH4YecKHe 3HAHMSA IS
pelIeHus 3a/1a4 U3 IPYTUX MPeIMETOB.

Pemiath TeKCTOBBIE 3a/1a4H, CPABHUBATH, BLIOUPATH CMOCOOBI PEIICHUS 3aa4H
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8 kiacc (He meHee 102 u)

Ha3Banue
pasnesia (TeMbl)

OcHoBHOe coepxkaHue

OcHOBHbBIE BHUABbI JCATCJIbHOCTH oﬁyqaloumxca

Kypca
(kosIMUeCcTBO
4acoB)
Yucaa KBaznpaTHelli  kopeHb  u3 |PopMyJIMpOBaThH OIpeJedeHHe KBaJpaTHOTO KOPHS U3 4YHUCIA, apH()METHUECKOro
BbIYMC/ICHHS. qUCIIa. [TonsTue 00 |[KBagpaTHOTO KOPHSI.
KBanpaTrHble MppaLUOHAILHOM yucine. ([IpuMeHAITh omepanuio M3BICYEHHA KBAJPAaTHOIO KOPHS W3 YHUCIA, HCIOJB3YH IpH
kopuu (15 1) JlecsiTudHble  MPUOIMKEHUS [HEOOXOIMMOCTH KaJbKYJSITOP.
MpPALMOHATIBHBIX yucen. |(OneHHBaTh KBAaJpaTHbIE KOPHU LIEIBIMU YUCIAMU U AECATUYHBIMU IPOOSIMHU.
JleficTBUTETbHbIE yrcna. (CpaBHMBATH M YIOPSIA0YUBATH PAllMOHAIBHBIC U UPPALMOHAIILHbIE YHCIIA, 3alICaHHbIE

CpaBHeHHE JEHCTBUTEIHHBIX
qrcel. Apudmernaeckuit
KBaJpAaTHBI KOPEHb.

YpaBHEHUE BHIA X = a
CBoiicTBa  apudmMeTHUecKux
KBaJPATHBIX KOPHEH.
[IpeoOpa3oBaHue  UYMCIIOBBIX
BBIPAKCHMI, coaepKaImx

KBaJpAaTHbIC KOPHU

C IIOMOILBIO KBAJAPATHBIX KOPHEH.

HccnenoBarb ypaBHEHHE x* = &, HAaXOJWUTh TOYHBIC U TPHOIMKEHHEIE KOPHH TPH @ >
0.MccaenoBarh cBOMCTBA KBAJpPaTHBIX KOPHEH, MPOBOJS UYUCIOBBIE IKCIEPUMEHTHI C
MCIIOIB30BaHUEM KAJIBKYJISTOPa (KOMIIBIOTEPA).

/loka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBaJpaTHBIX KOpHEH; MPUMEHATh UX IS
MpeoOpa3oBaHus BEIPAKEHUH.

BbInoHATHL Npeodpa3oBaHus BEIPAXKECHUN, COIEPKALMX KBaJApaTHbIe KOPHU. BeipaxkaTs
MepeMEHHbIE U3 TEOMETPUUECKUX U PU3NUECKUX (popMyil.

BoiuncasTh 3Ha4YeHUs] BBIPAXECHUM, CoJlepiKalluX KBaJpaTHbIe KOPHHU, UCIOJB3YS MpU
HEOOXOUMOCTH KaJIbKYJISTOP.

Hcnonb3oBaTh B XOAE pEIIEHUs 3a7ad DJIEMEHTapHbIE IPEICTaBICHMsSI, CBA3aHHBIE C
NpUOIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.

3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MAaTEMATUKH
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Uuciaa n
BBIYHUCJICHUS.
CTeneHb ¢ HeJbIM

Creneunp C HEITBIM
[oKa3aTeJIeM.

CranjapTHas 3aluCh YUCIa.

(I)OpMyJ'II/IPOBaTb onpeaeJaeHue CTCIICHU C LCJIbIM ITOKA3aTCIICM.
l'[pe;[cTaB.]me 3anuch OOJBIINX U MAaJIbIX YKCEIl B CTaHAapTHOM BUIC.
CpaBHHBaTL qHrcjia U BEINYUHBI, 3alIMCaAaHHBIC C UCIIOJIb30BaAHNECM CTCIICHU 10.

MoKa3atejemM Pa3mepsl 00bekTOoB Mcnoab30BaTh 3alMCh YWCEI B CTAaHJAPTHOM BHJE JUIA BBIPAKEHHUS pa3MepoB
(7 9) OKpyKaromero  mupa  (OT |0OBEKTOB,IIIUTEIBHOCTH IIPOLIECCOB B OKPYKAIOLIEM MHUDE.
JIEMEHTApHbIX ~ 4YacTull 0 ((PopMyJaHpoBaTh, 3aNUCHIBATH B CHMBOJIHYECKOH (opMe U WILIIOCTPHPOBATH
KOCMHMYECKUX 00BEKTOB), IIPUMEPAMH CBOICTBA CTEIIEHU C LEJIBIM [IOKA3aTEIEM.
JUINTENbHOCTh  nporieccoB B ([IpuMeHsiTh  cBoOMCTBA CTelneHU s I[peoOpa3oBaHUs BBIPAXKEHUH, coJeprKalluy
OKpY’KaloIleM MHpe. CTETIEHUC LIEJIbIM I10Ka3aTelIeM.
BbINOJHATHL JelCTBUSI C YMCIIaMH, 3alMCAaHHBIMH B CTaHAApPTHOM BHUAE (YMHOXXEHHE,
CBoiicTBa cTeneHu ¢ IebIM
NieTICHUE, BO3BEIICHUE B CTCIICHb)
rokasaresem
Anredopanyeckune [KBaapaTHBIH TpéxwieH. [Pacno3HaBaTh KBaJpaTHBIA TPEXUICH, YCTAaHABIUBATh BO3MOXKHOCTh €0 Pa3jIOkKEeHUs HA
BbIpaKeHUS. PasnosxeHue KBaJPaTHOTO MHOYKHUTEIIH.
TpEXUIICHa HA MHOKHUTEIH Pack/jaabpiBaTh HAa MHOMKHUTEJIM KBaJpaTHBIH TPEXWIEH C  HEOTPHUIATEIHHBIM]
KBaapaTHbiii
N TMCKPUMHUHAHTOM
TPEXUJieH
(59
Anredopandeckn |AnreOpanyeckas JpoOb. 3anuchIBaTh aareOpanuecKue BHIPaKEeHHUS.
€ BbIPAsKEHHUSI. JlomycTumble 3HayeHus [HaxoamThb o0nacTh onpeaeneHus paluoHaIbHOIO BBIPAXKEHHUS.
AJdrefpanyecka [IEPEMEHHBIX, BXOAAUIMX B |BBINOJHATH YUCIOBbIE MOJCTAHOBKM M BBIUUCIATH 3Hau€HHE JpoOu, B TOM 4YHCIE C
51 1poOb anreOpandeckie BBIPAKEHHS. [[TOMOIIBIO KaJTbKYJISATOPA.
(15 v) OcHOBHOE CBOMCTBO |(OpPMY/IHPOBATH OCHOBHOE CBOWCTBO alreOpandeckoid IpoOM M MPUMEHSTh €ro s
anreOpanvecKoit nIpobu. [mpeoOpa3zoBaHust TPOOEH.
Cokpatenue npobeil. [BeImoyiHATH 1eiicTBUs c anreOpanueckuMu JapoOsimu. [lpumeHsTh TpeoOpazoBaHus
CrnoxeHue, BBIUUTAHUE, [BBIPAXKECHUHN JJIs peIIeHUs 3a/1au.
YMHOXKEHUE u neneHue [BblpamxkaTh nepeMeHHble U3 (opMyd (PU3NYECKUX, T€OMETPHUUECKUX, OMHUCHIBAIOIINX]
QreOpanyecKux npoOei. [OBITOBBIE CUTYAINH)
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[TpeoOpazoBanue BbIpaKEHUH,
colepKalx anredpandyeckue
npoou

YpaBHeHusi U
HepaBeHCTBA.
KBaaparnsie
YPaBHEHHUA
(15 )

KBanpaTHOoe ypaBHEHHUE.
Hemnonnoe KBaJIpaTHOE
ypaBHeHuEe. Popmyna KOpHEH

KBaJIpaTHOI'O YpaBHEHUS.
Teopema Buera. Pemenue
YPAaBHEHUM, CBOIAIIMXCS K
KBAJIPATHBIM. IIpocreiimme
IMpoOHO- pauuoHaIbHbIE
YpaBHEHUS. Pemenue

TEKCTOBBIX 3aJ1a4 C IOMOIIBIO
KBaJpPAaTHBIX PABHEHUI

PacnozHaBaTh KBaJpaTHbIC YPAaBHEHUS.

3anuceiBaTh (GOPMYILy KOPHEH KBaJIpaTHOTO ypaBHEHMs; pelllaTh KBaJpaTHbIE ypaBHEHUS
— IOJIHBIE U HETIOJIHBIE.

IIpoBoauTh NpoCTEIINE HCCIEAO0BAaHUS KBAJAPATHBIX YPAaBHEHHM.

Pemiath ypaBHEHHS, CBOJSIIMECS K KBaJApaTHbIM, C IIOMOIIBIO IpeoOpa3oBaHUN W
3aMEHOU ITIEPEMEHHOM.

Ha6.1r01aTh 1 aHAJU3UPOBATH CBS3b MEXKY KOPHAMH U KO3(ppULIneHTaMu KBaJpaTHOTO
YpPaBHEHHS.

®opmyaunposBaTh TeopeMy Buera, a Takxke 0OpaTHYIO TEOpeMY, IPUMEHSATh 3TH TEOPEMBI
JUIsL pELLEHUs 3a1a4.

PemiaTh TekcToBBIE 3afaud AIreOpandecKHM CIIOCOOOM: MNEPEXOAMTb OT CIOBECHOM
(GOpMYIHPOBKHM YCIOBUS 3aJaud K aireOpandeckod MoJenu IyTEM COCTaBJIECHHUs
YPAaBHEHUS; pellaTh COCTABIIEHHOE YPABHEHNE; HHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS alnreOpsl

YpaBHeHUS H
HepaBeHCTBA.
Cucrembl
YPaBHEHU
(13 9)

UInneliHOe ypaBHEHHUE C IBYMs
MEpPEMEHHbIMH, €ro rpaguk,
[IPUMEPBI PELICHUST YPaBHEHUN
B LIE€JIBIX YUCIIAX.

Pemenue CHUCTEM

IBYX
NMIMHENHBIX YPaBHEHHUN C IBYMs

MIEpEMEHH
bIMU.

CHUCTEM

[Ipumepsl  pereHus
HEIUHENHBIX

Pacno3sHaBarth JIMHEHBIE YPABHEHUSA C ABYMS IIEPEMEHHBIMMU.

Crponth rpaduky JMHEHHBIX ypaBHEHUH, B TOM YHCIE UCHOJIb3Ys LU(POBBIE PECYPCHI.
PasimmuaTh napasuiesibHbIE U IIEPECEKAIOLINEC NIPSAMBIE 110 UX YPABHEHUSM.

Pemiate cucTteMbl JBYX JIMHEHHBIX YPaBHEHUW C JABYMs NEPEMEHHBIMHU IOJCTAHOBKOW M
CII0’)KEHUEM.

PemiaTe npocTeinime CUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHUH HE SIBIISICTCS JTUHEHHBIM.
[IpuBoauTHL TpaduUECcKy0 UHTEPIIPETALNIO PEIIEHUSI YPAaBHEHUS C JBYMSI IIEPEMEHHBIMH|
U CUCTEM YPAaBHEHUH C IBYMsl [IEPEMEHHBIMU.

PeriaTe TEKCTOBEIE 3a1a4l anre6pa1/1qecxHM CIocooom
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ypaBHEHU I c JIBYyMs
[EPEMEHHBIMU.

['padmueckass uHTEpHpETAHS

ypaBHEHUS c JBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHUI c JIBYMS
MEPEMEHHBIMMU.

PenieHre TEKCTOBBIX 3ajad C
[TOMOILBIO CUCTEM YPAaBHEHUHN

YpaBHeHus U

HUucnoBble HEPABEHCTBA M HX

@®opMyJIMpoBaTh  CBOICTBAa YHCIIOBBIX HEpPABEHCTB, WJUIIOCTPUPOBATH HUX  HA|

HepPaBeHCTBA. CBOMCTBA. KOOpJMHATHOM MPSMOM, T0Ka3bIBaTh aJlreOpanuecKH.
HepaBencrBa Hepasenctso c onHoi (IIpuMeHSITH CBOMCTBA HEPABEHCTB B XO/1€ PELICHUS 3a/1a4.
(12 v) [IEPEMEHHOM. JIuneiinble |PemiaThb NTMHEWHBIE HEPABEHCTBA C OJIHOM  IEPEMEHHOM, n300pakaTh pelieHne
HEpaBEHCTBA c O/IHOM |[HEpaBEHCTBA Ha YHUCIOBOM MPSIMOM.
MEepeMEeHHON W ux pemieHue. |PemaTb cUCTEMbl TMHEHHBIX HEPABEHCTB, N300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha
Cucremsl JIMHENHBIX [YUCIIOBOU MPSMOMN
HEPaBEHCTB c OJTHOM
[IEPEMEHHOM W HUX pEIICHHUE.
N306pakenue pelieHus
IIMHEMHOIO HEPABEHCTBA M HX
CHCTEM Ha YMCIIOBOU MPSIMOK
DyHKIUN. [Tonstue ¢ynkuun. OOnactbUcnonb30BaTh (PYHKIHOHAIBHYIO TEPMHHOJOTHI0 U CHMBOJIUKY.
OCHOBHBIE ONpEACIECHUsI M  MHOXECTBOBBIUMCAATH 3HaYeHUs (DYHKUMH, 3agaHHBIX QopmyiaamMu (IIpU HEOOXOAMMOCTH
MOHSITHS 3HAYCHHH (I’YHKHHH Criocodblycrionb3oBaTh KaJIbKYJIATOP); COCTABIATH TAOIMIBI 3HAYEHUI (YHKIIHH.
(5 9) 38MAHNS QYHKIHH. CTpPOMTDH 110 TOYKAM rpaduku GyHKIHIA.

['papux ¢Pynxun. CpoiicTBa
GbyHKIIMKM, UX OTOOpa)keHHe Ha
rpaduxe.

OnuchiBaTh CBOMCTBA (QYHKIIMU Ha OCHOBE €€ rpauecKoro npeacTaBiIeHus.
Hcnoab30BaTh (YHKIMOHATBHYIO TEPMUHOJOTHI0 M CHMBOJIMKY.
HccnenoBath npuMmepsl IpadUKoOB, OTPAXKAIOUIMX pealbHbIE MPOLECChl M SBICHMS.

HpI/IBOIlI/ITL NpuMepbI ITPOLECCOB U SIBIICHUH C 3aJJaHHBIMU CBOMCTBaMHU.
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DyHKIUH.
YuciaoBbie

GyHKun
(99)

UreHne 1 OCTPOCHUE
rpadukoB GyHkuii. [Ipumepst
rpaduKoB QYHKIHH,
OTPaKAIOIIUX pealibHbIC
MPOLIECCHI.

@DyHKIMHN, OMCHIBAIOIINE
NpSMYIO 1 00paTHYIO
[PONOPIIMOHATBHBIE
3aBHCUMOCTH, UX IpaduKu.

['unepOona.

['padpuk QyHkuuu y = X,

DyHKIMU Y = X, y = X, y =X,
y = |X|; rpaduueckoe pemicHue
YpaBHEHU I u
YpaBHEHU I

CHUCTEM

Hcnoab30BaTh KOMIBIOTEPHBbIE MPOrpaMMBbl ISl TIOCTPOCHUS TpaduKoOB (PyHKIHI
M3yYEHUS UX CBOWCTB.

Haxonuth ¢ nmomompbio rpagpuka QyHKIMM 3HAUYEHHUE OJHON M3 paccMaTpUBacy
BEJIMYMH MO 3HAYEHUIO JPYTrOi.

B HecniokHBIX ciydasx BbIpaKkaTh GOPMYJI0ii 3aBUCHMOCTb MEXK]ly BETMYNHAMU.
OnuceiBaTh XapakTep H3MEHEHHsS OJHOM BEIMYMHBI B 3aBUCUMOCTH OT H3MEHE
JPYroii.

Pacno3naBaTh Buabl u3ydaeMblx QyHKuuil. [loka3piBaTh cXeMaTH4eCKHU IOJIOXKEHUE
KOOP/IMHATHOM TUIOCKOCTH TpaduKkoB ByHKImiA Bima: y = X5,y =X,y = X, y =X
Hcnonb3oBath (QYHKIHOHAIBHO-TpaHYecKHe TMpPeJCTABJIEHUs] JUIsl pelIeHUs
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHUM.

IIpuMensiTh HMPPOBBIE pecypchl s TOCTPOEHUS rPpauKOB PYHKIUI.

IbIX

HHA

Ha

IloBTOpEHUE H
00o01eHue
(6 w)

[ToBTOpEHNHE OCHOBHBIXITIOHITUI
U METOJIOB KypcoB 7 1 8
K1accoB, 0000IIeHIE 3HAHUI

Bb10upaTh, NpUMEHATH, OLLEHNBATh CIIOCO0ObI CPAaBHEHUSI YN CEIl, BBIUNCIICHUH,
peoOpa3oBaHuil BEIPAXKEHUH, pellieHUs] YpaBHEHUH.

OcyuiecTBIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX JICHCTBUM U CAMOIIPOBEPKY pe3yibTaTa
BBIUMCIIEHUM, TPeoO0pa3oBaHui, TOCTPOECHUH.

Pemiate 32124y M3 peajbHOM KM3HHU, IPUMEHATb MAaTEMaTUYECKUE 3HAHUSA IS
peLIeHUs 3a/1a4 U3 APYTUX IPEIMETOB.

Pemath TekcTOBBIE 321a4H, CPABHUBATh, BBIOMPATh CIOCOOBI PEILICHNUS 3a7aun
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9 kiacc (He meHee 102 )

HasBanue
pa3aesia (TeMbl)
Kypca OcHOBHOE co/lep:KaHue OcHOBHBIE BUbI 1€ATEJbHOCTH 00Yy4aromuxcs
(kosIHUeCTBO
4acoB)
Uucia u ParroHanpHbBIE YKCIIA, Pa3BuBaTh mnpeAcCTaBJeHHUsI O 4YHCIAX: OT MHOXECTBA HATYPaIbHBIX YHCET [0
BBIYHCJICHHS. HppaliOHaIbHBIC YHCIIA, MHO>KECTBA JIEUCTBUTENBHBIX YUCEIL.
JleiicTBUTE/ID KOHEUHBIC 1 OECKOHEUHBIC O3HAKOMHTBCSI C BO3MOKHOCTBIO IIPEJCTABICHUS JEHCTBUTEIBHOIO 4HCIAa Kak
NIECSITUUHBIE JPOOU. . .
HbIE YNCJIa 9 OCCKOHEYHOM  JECATUYHOM  JapOOM, NPHMEHSTh  JIECATUYHBIC  MPUOIMKCHUS
9 MHOKECTBO JIeHICTBUTEIHLHBIX
(9 9) upCel; IelCTBUTEIbHbIeurcya |[PAIMOHATBHBIX H HPPAIMOHATBHBIX ACE].

KaK 0eCKOHEYHbIEECATUYHBIC
npo6u. BzaumMHOO1HO3HAUHOE
COOTBETCTBUEMEKY
MHOKECTBOMIECTBUTEIBHBIX
YUCENl U MHOYKECTBOM TOYEK
KOOPJIMHATHOW IIPSIMOA.
CpaBHEHHE TCHUCTBUTEIBHBIX
qricen, apupMeTHIeCKre
IEUCTBUS C IEUCTBUTEIbHBIMU
yrciaamu. [IpubmmkénHoe
3HAYEHUE BEIUYUHBI, TOUHOCTh
NpUOIMKEHUS.

Oxkpyrnenue yucen. [Ipukumaka
1 OLICHKA PE3YJIbTaTOB
BBIYMCIICHUI

MN300paxkarh 1elicTBUTENIbHBIE YNCIIA TOUKAMU KOOPAUHATHOM MPSAMOIA.

3anucbpIiBaTh, CPABHMBATh M YNOPAA0YHUBATHL JICHCTBUTEIbHBIC YNCIIA.

BbINoJHATH, cCOYeTas yCTHbIE U TMCbMEHHBIE IPUEMBI,

apudmeTnyeckne JeHCTBUA C PALlMOHAIBHBIMYU YHACIAMH; HAXOAUTb 3HAYEHHUs CTEIEHEU
C 1IeJILIMU TT0Ka3aTeIsIMU U KOpPHEH; BIYUCAATh 3HAUEHUS YMCIIOBBIX BbIPAKEHUH.
ITosryunTh npeacTaBjieHne O 3HAYUMOCTU JEHCTBUTEIBHBIX YACEN B IPAKTUYECKOU
NEeSITEIbHOCTH YEJIOBEKa.

AHAJM3UPOBATH U 1€J1aTh BBIBO/IbI O TOYHOCTH NMPUOINKEHHS IEHCTBUTEILHOTO YnCIa
[py perieHnu 3a1a4. OKpyriasTh AeHCTBUTENbHBIE YHCIIA, BHINOJIHATH MPUKUAKY
pe3yJibTaTa BEIYUCICHH, OHEHKY 3HAUYE€HUI YMCIIOBBIX BBIPAKECHUIA.

3HAKOMHUTBLCS ¢ MCTOPHEH Pa3BUTHSA MaTEMaTUKU
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Ha3Banmue
pa3aesia (TeMbl)
Kypca
(kosIHUeCTBO
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs

YpaBHeHus C
OXHOM

JIuneliHoe ypaBHEHHUE.
Pelienue ypaBHEHUI,

OcBauBaTh, 3aIOMUHATH U IPUMEHSATH rpaduyeckne MeTOoAbl MPH PEIICHUU
ypaBHEHUI, HEPABEHCTB U UX CHUCTEM.

YpaBHEHUU C ABYMs
[IEPEMEHHBIMU U €€ pELICHHUE.
Pelenue cucreM AByX
YpaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOU
ctenienu. ['paduyeckas
uHTeprperanusa. CucremMsl
YpaBHEHUH C JIBYMSI
nepeMeHHbIMU. Perenne
TEKCTOBBIX 33]1a4

JIre0panyecKuM CIIoCOOOM.

1nepeMeHHOH CBOJSIIMXCS K JINHEVHBIM. Pacno3snaBaThb 1es1bIe U IPOOHBIC ypaBHEHHUS.
(14 v) KBaapaTtHOe ypaBHEHHE. Pemarh JuHeliHble U KBaJpaTHble YPABHEHUs, YPABHEHUS, CBOSIIMECS K HUM,
Pewienne ypaBHeHui, npocTeiiye ApoOHO-palOHAIbHBIE YPABHEHUS.
CBOJAIIMXCS K KBajpaTHbIM.  ([IpemiaraTth BO3MOKHBIE CIIOCOOBI pEIIEHHs] TEKCTOBBIX 3aJad, 00CyKIaTh MX U
bukBaapaTHbIe ypaBHEHUS. pelmaTh TEKCTOBBIE 33/Ja4l Pa3HbIMU CIIOCOOaMHU.
[Ipumeps! peleHussypaBHEHNN [3HAKOMHUTBHCSH ¢ HCTOPHEH pa3BUTHS MaTEMaTHKU.
TPEThEN U YETBEPTON
CTENEHENPa3I0KEHUEM Ha
MHOXUTENN. Pemenne
POOHO- pallMOHATBHBIX
YpaBHEHUM.
Perrenyie TEKCTOBBIX 3a7a4
JIreOpanyeckuM METOAO0M.
Cucrembl JluneitHoe ypaBHeHHe ¢ AByMsT (OcBamBaTh U NPUMEHSATHh NPUEMBI PELLICHUS CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH C
YPaBHEHHIt MEPEMEHHBIMU U €T0 TpapuK. |[ABYMs IEPEMEHHBIMU M CUCTEMBI IBYX YpaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE
(14 v) CucremMa JByX JINHEHHBIX SIBJISIETCS JIMHEMHBIM.

Hcnoab3oBaTh QyHKIMOHATBHO-TpapUUECKUE NMPEICTABICHU IS pelleHusT 1
HCCJIeJOBAHMS YPAaBHEHUN U CHCTEM. AHAJIM3MPOBATh TEKCTHI 3a/1a4, peliaTh UX
areOpandeckuM crocoOOM: MepexXoAnTh OT CIOBECHOH (pOPMYINPOBKU YCIOBUS 33aJa4u
K anreOpanyeckoil MoJenu MyTéM COCTaBIIEHUS CUCTEMbl YPAaBHEHUH; peliaTh
COCTAaBJIEHHYIO CUCTEMY YPABHEHMI; HHTEPNPETHPOBATDH PE3yJIbTaT. 3HAKOMHUTBLCH €
HucTopHeil pa3BUTUS MATEMAaTHUKH.
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Ha3Banue
pa3aesia (TeMbl)

OcHOBHOE co/lep:KaHue

Kypca OcHOBHBIE BH/IbI [I€ATEJIbHOCTH 00y4armIMXCs
(kosIHUeCTBO
4acoB)
HepaBencrBa HucnoBele HepaBeHCTBa U UX [UMTaTh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATh HEPABEHCTBA; UCIOJIb30BaTh
(16 ) CBOICTBA. CHMBOJIMKY U TEPMHUHOJIOTHIO.
JIuHeiiHble HEpaBEHCTBA C BbinoaHATH 1peoOpa3oBaHusl HEPABEHCTB, HCIOJIB30BATH I IPeoOpa3oBaHuUs
OJIHOM NEpEMEHHON U UX CBOMCTBA YUCIIOBBIX HEPABEHCTB.
pelieHuE. Pacnio3HaBaTh uHEHbIE U KBaJJpaTHbIE HEPABEHCTBA.
CucTeMbl IMHENHBIX Pemath JiMHElHbIE HEPABEHCTBA, CUCTEMBI IMHEHHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB C OJIHOM HEPABEHCTB, BKJIIOYAIOLIMX KBAJAPAaTHOE HEPABEHCTBO, UPELIATh UX; 00CYKIATH
[IEPEMEHHOMN U UX PEIICHUE.  [IOJY4YCHHBIE PEIICHHUS.
KBanparueie HepaBeHcTBa U [M300paxkaTh pelieHHEe HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YMCIOBOW MPSIMOU,
ux peuenue. ['padpuyeckas 3aNMCBIBATD PEIICHUE C TIOMOLIBIO CUMBOJIOB.
WHTEPIPETAUSIHEPABEHCTB 1 |PelmaTh KBaipaTHbIC HEPABEHCTBA, HCIIOJB3Ys IpadnIecKue PEeICTaBICHUSI.
CUCTEMHEPABEHCTB C ABYMsI OcBauBaTh M NPUMEHATHh HEPABEHCTBA IIPU PEUICHUM PA3JIMYHbIX 3a1a4, B TOM YHCIIE
[EPEMEHHBIMH. [IPaKTUKO-OPUEHTHPOBAHHBIX.
DyHKIMU KBangpatnunas ¢yHkuus, e€ [Pacmo3HaBaThb BUbI H3y4aeMbIX (QYHKIUI; HITIOCTPHPOBATH CXeMaTHYeCKH,
(16 v) rpadux u CBOMCTBA. |00BSAICHATH PACIIONIOKEHHE HA KOOPAMHATHOM MJIOCKOCTH rpadukoB (QyHKUMN BUAA:
[Tapaboua, xoopmHatel |y = kx, y = kx + b, y = ax?, y = ax’, y=vx, y =|x| B 3aBucumocTH OT 3HauCHWIA
BEPIIMHBI  1apaboibl,  OCh |[K03((UIHEHTOB; ONMKCHIBATH HX CBONCTBA.
CUMMETPUHU napaboiisl. [Pacmo3HaBaTh KBaApaTHIHyHO GyHKIHMIO 110 Gpopmyste. [IpuBoaAMTH IPUMEpPDI
Crenennbie Gynkunu C |KBaJpaTUYHBIX 3aBUCUMOCTEN U3 peanbHOM KU3HH, GU3UKH, FEOMETPUH.
HaTypaJIbHBIMH TOKa3aTEIsIMU
2 u 3, ux rpaduku wu
cBoiicTBa. ['paduku GpyHKumit:
y=kq,y=kx+b, y=ax y=
A, y=v'x, Y =||
UmucJioBbIe [lonsiTne yucinoBoi | Pacmo3HaBaTh apuMeTHUYECKYI0 M T'E€OMETPUYECKYI0 MPOTpPecCHd IMpH  Pa3HBIX
MOCJIeI0BaTe/Ib-  [[10CJIEJ0OBATEIbHOCTH. croco0ax 3aJaHusl.
HOCTH 3alaHue MOCIeI0BaTeIbHOCTH | BBINOJIHATH BBIYKMCIEHUS C HCIOJIb30BaHHEM (GopMyl N-ro wieHa apudMeTnyeckou
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Ha3Banue
pa3aesia (TeMbl)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs

Kypca
(kosIHUeCTBO
4acoB)
(159) PEKYPPEHTHON (QOpPMYJTIOi U | HUT€OMETPUUYECKON MPOTPECcCHil, CYMMBI IIEPBBIX N YICHOB.
dbopmynoit n-ro yiieHa. | HM300paxkaTh WieHbI 10CIE0BATEIbHOCTA TOYKAMU HA KOOPIMHATHON TIIOCKOCTH.
ApudmeTnaeckas u | Pemarb 3amauM, CBSI3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIbHOCTSIMHM, B TOM YMCIIE
reoMeTpUUecKas MPOrPecCUu. | 3aJauru3 pealbHOM JKU3HHU (C HCIIOIb30BAaHUEM KAIIbKYIATOPA, HU(POBBIX TEXHOJIOTHIN).
DopMybl n-ro YjieHa
apumMeTHUIeCcKoi u
reOMETPUYECKON TPOIPECCHH,
CYMMBI TIEPBBIX N YJICHOB.
N3o00paxenue YJICHOB
apuMeTUIecKoit u
FEOMETPUYECKON IIPOrPECCHI
TOYKAMH Ha KOOPIWHATHOMN
IUIOCKOCTH.  JIMHEWHBIH U
PKCIIOHEHIIHAJTbHBIN pocr.
C110XKHBIE TPOLIEHTHI
IToBTOpEHME, Unucaa wu  BbluMcjaeHusi (OnepupoBaTh MOHATHSIMU: MHOXECTBO, TOJAMHOKECTBO, ONEpaIlMy HAJl MHOKECTBAMM;
00001IeHHE, (3amuch, CpaBHEHHUE, [MCMOJIb30BaTh TpapUUYECKOe TMPEICTABICHNE MHOXKECTB IS OIMUCAHUS PpeabHBIX
cucTeMaTH3all  |[IEHCTBUSA C |MPOIIECCOB U SIBJICHUIA, IPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.
51 SHAHU I EHCTBUTENBbHBIMU  YUCIIAMHU, |[AKTYaJIU3MPOBATh TEPMUHOJIOTHIO U OCHOBHbIE JeliCTBHS, CBS3aHHbIE C YHCJIAMM:
(18 u) YUCIIOBAs MpsiMasi; MPOLEHTHI, HATYpPaJbHOE YHWCIO, MPOCTOE€ M COCTABHOE YHMCIA, JEIMMOCTh HATypaJbHBIX YHCET,

OTHOLICHUS, MIPOIIOPLINY;
OKpyTJIEHUE, MNpHUOIIKEHHE,
OIIEHKA; pPEIICHHWE TEKCTOBBIX
3a1a4y apu(pMeTHIeCKUM
criocoOom).
AJredOpanyeckue
BbIpasKeHU s
(mpeoOpa3zoBaHme

anreOpandeckux BbIPAKEHUH,

MMPHU3HAKKW ACIIUMOCTH, LECJI0C€ YHCJIO0, MOAYJb 4YHUCIIA, OOLIKHOBEHHAasT U JEeCATUYHAas
npo0Ou, CTaHIAPTHBIN BU YKCIa, apu(METHIECKHII KBAAPATHBIN KOPEHb.

BrInoJHATH l]CﬁCTBI/Iﬂ, CPAaBHUBATDL U YHIOPAAOYHUBATD YHMCJIa, IPECACTABJIATh YHCJIa HA
KOOPAMHATHOM MPSIMOM, OKPYIVISATH YHUCIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

Pemiath TekcTOBBIE 3a/auM apupMeTHYecKuM crnocoOoMm. PemaTh npakTHYecKue
3a]a4M, COJEpKAIUE POLEHTHI, 0, YaCTH, BBIPAYKAIOIINE 3aBUCHUMOCTU: CKOPOCTH -
BpeMsl - pacCTOSHUE, I[I€Ha - KOJIUYECTBO - CTOMMOCTh, OOBEM pabOTHI Bpems -

MIPON3BOIUTEIHHOCTD TPY/IA.
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Ha3Banmue
pa3aesia (TeMbl)
Kypca
(kosIHUeCTBO
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs

TOMyCTUMBbIE 3HAYCHUSA).

DyHKIMU (moctpoenue,
CBOMCTBA H3y4YEHHBIX
byHKIINIH; rpaduueckoe

pelieHue YpaBHEHMM H HUX
CHCTEM).

Pa30ouparb peanbHble JKU3HEHHBIE CHUTyaluud, (OpPMYJHPOBATHL UX Ha S3bIKE

MaTeMaTHK{,  HAXOAMTh  pEIlleHue, TMpPUMEHsss  MaTeMaTHYecKWil  ammapart,
HHTEPNPETUPOBATH PE3YJILTAT.

OnepupoBaTh NOHATHSAMM. CTENEHb C LEJIBIM [OKa3aTeneM, apupMeTHUeCKui
KBa/IpaTHbI KOPEHb, MHOIOWIEH, aJireOpandeckas 1po0b, TOXKAECTBO.

BbINoJIHATHL  OCHOBHBIE  JIefiCTBMSI.  BBHONHATH  pacu€Tel 1m0  (opmynam,

peoOpa3oBHIBATh IIEIbIe, IPOOHO-PAIMOHATILHBIC BRIPAKEHUS U BBIPAKECHUS C KOPHIMH,
peanu30BbIBaTh  pa3jIOKEHWE MHOTOWICHa Ha MHOXWUTENIHM, B TOM 4YHCIE C
WCIOJIb30BaHNEM (OPMYIT PAa3HOCTH KBAJpPaToB W KBajapara CyMMBI W Pa3sHOCTH,
HaXO/AUTh JONYCTUMBIE 3HAUCHMSI IIEPEMEHHBIX Ul APOOHO-PALMOHANBHBIX BBIPAKEHUH,
KOpHEH.

MojeaupoBaTh ¢ IOMOLIbIO (POPMYJI peallbHbIE IPOLIECCHI U SIBICHUS

OnepupoBaTh NOHATUAMM: QYHKIUS, TpaduK QYHKINUU, HYTH QYHKIUH, TPOMEKYTKH
SHAKOIIOCTOAHCTBA, IIPOMCKYTKHU BO3paCTaHUA, y6I>IBaHI/I$I, HauOoJIbIIIEE U HAaUMEHBIIIEES
3Ha4YeHUs QYHKINU.

AHAJM3UPOBATH, CPABHUBATh, 00CYK/1aTh CBONCTBA QYHKIHH, CTPOUTH UX TPapUKH.

Onepuposarnb NOHATHUSIMU: npsimast IPONOPLUOHAIBHOCTb, obpaTHast
MPONOPLMOHANIBHOCTh, JINHEWHas (yHKUMs, KBaapathuyHas (QyHKuusa, mnapabdorna,
runepOoa.

Hcnoab3oBath rpaguKu s ONPEICICHUS CBOWCTB, MPOIECCOB U 3aBUCUMOCTEH, IS
pelieHus 3aad U3 APYrux yueOHBIX MPEeIMETOB U PEalbHOM KU3HU; MOJAEJIMPOBATH C
MOMOIIBIO TPahUKOB peasibHbIE TTPOLIECCHI U SIBJICHUS.

Boipa:kaTh GopmyJIaMH 3aBUCUMOCTH MEKIY BETUUNHAMH.
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10 kaacc (e menee 102 )

BBIYMCIICHUS 3HAYEHUN
anreOpandeckux BBIPAXKEHUN
U PELICHUH TEKCTOBBIX 3a/ad.
3anuch 4uciia B CTaHIapTHOM
BHJIE, JCICTBUSA C YUCIIAMH,
3alMCaHHBIMM B CTAaHAAPTHOM
Buze. [Ipumenenne
CPaBHEHUSA JACHCTBUTEIBHBIX
YHUCe JUISONPEIEICHUN
PaCIIOJIOKEHUATOYEK Ha
YUCJIOBOW MPSIMOM IIPU
r€OMETPUYECKON
MHTEpIIPETALMN PELICHUS
HEPABEHCTB U CUCTEM
HepaBeHCTB. [Ipubmmkénnoe
BBIYMCIICHUE3HAYEHU N
HMPPALMOHATIBHBIX YU CEIT,
TOYHOCTHIPUOIMKEHUS.
Pemrenue TeKCTOBBIX 3a7a4 C
IIPUMEHEHUEM OKPYTIJICHUS
YHUCEeJl, MPUKUJIKA U OLICHKA
pe3yIbTaTOB BBIYUCICHUM.

Ha3Banue

paszeia (TeMbl) OcHoBHoe conep:xkanue |OCHOBHBIE BU/bI [I€ATEJIbHOCTH 00y4alOmIMXCs

Kypca

(kosIHUEeCTBO

4acoB)

Uucaa u JlelicTBUE C pallMOHAIBHBIMUA  |YTJIYOJATH TPEACTABICHUE O YHUCIE€ M YHUCIOBBIX CHCTEMax OT HaTypajbHBIX [0
BbIYHCJIEHHS. YUCJIAMH, UPPAMOHAIBHBIMUA |[T€HCTBUTEIBHBIX YNCEN; O POJIM BBIYMCIICHUM B UEJIOBEYECKON IIPAKTHUKE.

JlelicTBUTENb YHClIaMU, KOHEYHBIMU U 3anuchIBATh U BBITIONHATH IEHCTBUS C YUCIAMU B CTAaHIAPTHOM BUJIE.

Hble YUCJIa OCCKOHECYHBIMU JCCATHYHBIMUA [BhIpaKaTh 4Kclia B SKBUBAICHTHBIX (opMax, BbIOMpas HanOojiee TOIXOIAIIYIO B
99) IpoOsiMU B Tpoiiecce 3aBHCHUMOCTH OT KOHKPETHOM CUTYalllH.

IpeacTaBasATh JCHCTBUTENBHBIE YHCIa KaK OECKOHEYHBIC JAECATHYHBIC ApOOH,
NPUMEHSITh J1eCATUYHbIE IPUOIMKEHHS PallMOHATIBHBIX U HPPALIMOHAIBHBIX YHCE.
M300panxaTh 1eHCTBUTEIBHBIE YUCIIa TOUKAMU KOOPAMHATHOM MPSAMO.

Mcnonb30BaTh INOHATUS M YMEHMS, CBSI3aHHBIE C INPONOPLHUOHAIBHOCTBIO BEIUYMH,
[IPOLICHTAMH B XOJI€ PEIICHHs] MAaTEMaTUYECKUX 3a7a4 U 3a4a4 U3 CMEXHBIX IIPEAMETOB,
BBIIIOJIHATH HECIIOXKHBIEC IPAKTUYECKUE PACUETHI.

BbInoHATHL, codeTass YCTHbIE M NUCbMEHHBIE NMPUEMBI, apupMeTHUYEeCKHe ACHCTBUS C
palMOHAIBHBIMA YHCIIAMU; HAXOAUTH 3HAYEHHs CTECIECHEH C LEIbIMU IOKA3aTelsIMU U
KOpPHEHN; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUMN.

AHAJTU3MPOBATH U 1eJ1aTh BbIBOABI O TOYHOCTH MPUOIMKEHUS JeHCTBUTENBLHOTO YK CIa
[IPU PELICHUH 3a/1a4.

Hcnoab30BaTh NpUEMBI, PAllMOHATU3UPYIOIIUME BBIUMCIEHUS, NPUOOPECTH IMPHUBBIUKY,
KOHTPOJIMPOBATh BHIYMCIICHUS, BIOMPask MOIXOSAIINN 1)1 CUTYalluH CI10co0.
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Ha3Banue
pa3aesia (TeMbl)
Kypca
(kosIHUeCTBO
4acoB)

OcHOBHOe coep:KaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs

YpaBHeHHS € [IpuMmeHeHne JNVHENHBIX [PemaTh JIMHENHbIE U KBaJlpaTHbIE YPaBHEHUS, YPaBHEHM I, CBOISIINECS K HUM,
OIHOI YPaBHEHMH, CBOISAIIMXCA K [IpOCTEHIINE IPOOHO-pAllMOHAIbHBIE YPABHEHUS.
nepeMeHHOMH JIMHCHHBIM, KkBapaTHHIX [[IpeacTaBasATh CBSI3b MEXKy aHATUTHYECKON 3aIIMChI0 YPABHEHHS U €T0 TpapuuecKon
(18 w) YPaBHEHHH IIpU  PELICHUM MHTEpIpPETalueH.

3a/1a4 Ha COBMECTHYIO paborty, [BiaaeTh pa3anuHbIMU clIOCOOaMU PEIIEHUS TEKCTOBBIX 3a/a4, IPUMEHSS JUISl UX PELICHUS

NBIKCHUIO II0 JIOpPOT€ M IO [ypaBHEHMsI, HEPABEHCTBA, CUCTEMbI yPaBHEHUM.

peke, 3aJad Ha  CJIOKHbIC SHAKOMMTBLCS C HCTOPHel Pa3BUTUS MATEMAaTUKH.

[IPOLICHTBHI.

Pewenne YPaBHEHMI,

CBOIAILMXCS K KBaIpPaTHBIM.

bukBapaTHbIE YpaBHEHUS.

YpaBHEHUS TpeThen u

4eTBEPTOU CTEIICHEM,

pa3JIoKEHUE HA MHOKUTEIH.

Pemenue JIpOOHO-

palMOHAIbHBIX YPABHEHHM.
Cucrembl Cucrema JByX JHMHEWHbIX Baagers mnpuémamMu pemeHus CUCTEMbl JBYX JIMHEMHBIX YpaBHEHHH C JAByMs
YPaBHEHHM I ypaBHEHUU c JBYMsI [IEPEMEHHBIMU U CHUCTEMBI JIByX YPABHEHMH, B KOTOPBIX OJHO YpPaBHEHHE HE SIBIIAETCSA
(18 u) MEPEMEHHBIMU U €€ pEeLICHHE. THHEHHBIM.

VccnenoBanue pa3IMYHBIX
buznyecKux SABJICHUN c
IPUMEHEHUEM JIMHEUHBIX
ypaBHEHUU c JIByMSI

MEepPEMEHHBIMH U UX Tpa(UKOB.
Pemenue CUCTEM JBYX
YPaBHEHUH, OJTHO M3 KOTOPBIX
JMHENHOE, a APYroe — BTOPOU
CTEIICHHU. Hcnonp3oBanne

rpaduyeckoil MHTEpHIpeTanuu

Hcnoab3oBath  (GyHKIHMOHATIBHO-TpadUueckue
HUCCJIeJOBAHUS YPABHEHUI U CUCTEM.
IIpyMeHATh ypaBHEHHE KaK Ba)KHEHMIIYIO MATEMaTUYECKYH0 MOJEIb I ONMUCAHUSA U
M3Y4eHHUs] pa3HOOOpa3HBIX peajbHBIX CHUTYyallMii, pemarb TEKCTOBbIE 3ajauu
aJIre0pandeckiuM METOOM.

[lepexoanThb OT ciOBeCHON (HOPMYIUPOBKHU YCIOBHS 3a7aud K ajaredpandeckol mMoaenu
[1yTEM COCTaBJIEHUs CUCTEMbI YPABHEHUH; pellaTh COCTABIICHHYIO CUCTEMY YPaBHEHMUIA.
3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKH.

NpeACTaBJICHUA I PENICHUA H
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Ha3zpanue
pa3aesia (TeMbl)

OcHOBHOe coep:KaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs

Kypca
(kosIHUeCTBO
4acoB)
CUCTEMBl YPaBHEHHUU C IByMs
[IEPEMEHHBIMU JUIS
OIpEEICHUS KOJIM4YeCTBa
pelIeHu i CHUCTEMBI u
[IPEABAPUTEIILHOTO  pELICHUs
TEKCTOBBIX 3a]a4.
PemieHne TEKCTOBBIX — 3aaad
JIreOpanyeckM CrIoCOOOM.
HepaBeHcrsa, Cucrembl nuHenHbIX IIpUMEHATh amnmapaT HEpaBeHCTB JUIA PELICHHs 3a4ad U3 Pa3jIu4HbIX Pa3/elioB Kypca)
CHCTEeMBbI HEPaBEHCTB c OJITHOMMaTEMaTHKHU.
HEPaBEeHCTB nepeMeHHON W ux pemenneMcnoab30BaTh CBONCTBA (YHKIMN JJISl pEIICHUS KBaPATHBIX U INHEHHBIX HEPABEHCTB.
(22 u) KBajpaTHble HEpaBeHCTBA U MXBBINOJHATH IpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh JUIsl IPeoOpa3oBaHUs
peLIeHuE. CBOMCTBA YUCIIOBBIX HEPABEHCTB. PeliaTh JTMHENHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Pemenue JIMHENHBIX U [HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIMX KBaJAPAaTHOE HEPABEHCTBO, U pelIaTh
KBaJ[paTHBIX HEPABEHCTB  C [UX; 00CYKAATh MOJYyUCHHbIE PEIICHHUS.
UCIIONIb30BaHUEM CBOMCTB W (IIpeacTraBiasATh CBA3b MEXAY AaHAIUTUYECKOM 3allUCBI0 HEPABEHCTBA, CHUCTEM
rpadukoB JIMHEWHON U [HEpaBEHCTBH MX I'pauyecKoil HHTEpIpeTaei.
KBaJpaTUYHON ¢ynkuuii. [ M300paxkaTh pelieHMe HEpaBeHCTBA M UX CHCTEM Ha YHCIOBOM MpPSIMOH,
['paduyeckass HMHTEpIpETALN 3alIUCHIBATh PEIICHHUE C IOMOIIBIO CHMBOJIOB.
HEPaBEHCTB u cucteM Pemath KBajipaTHble HEPABEHCTBA, UCIIOJB3YsI IpaduuecKre MpeICTaBICHUs.
HEPaBEHCTB c nByms (IIpuMeHsITH HEpPaBEHCTBA IPU PELICHUM PA3JIMYHBIX 33a4, B TOM YHCJIE IPAKTHUKO-
[IEPEMEHHBIMH. OpUEHTHUPOBAHHBIX.
DyHKIUN VccnenoBanue nuHeHoH, [CTPOUTh cxeMaThuyecKkoe n300pakeHne rpadukoB pa3IuyHbIX (YHKINH, paclo3HABATh
(20 v) KBaJPAaTUYHOM,  KyOW4ecKoH [BUAbI M3ydaeMbIX (YHKUUN 1Mo ¢dopmynaM, rpadukaM; 00bSACHATH PAaCIONOXEHUE Ha
byHKINH, 00paTHOM [KOOPIMHATHOM TIOCKOCTH rpadukoB (yHkuui Buaa: y = kx, y = kx + b,

OpONOpUMU MO UX (popMynam
u  rpaduxy. IloctpoeHnue
rpa¢ukoB (yHKIMHA, 001acTh
OIIpeeTICHUS KOTOPBIX

2 k 2 o
y=ax"+bx+c,y=",y=ax,y= ax3, y =/X B 3aBHCHMOCTH OT 3HAUCHHUI
X
Kod((UIIMEHTOB; OMICHIBATH UX CBOICTBA.

Pacno3snaBarb KBa[[;)’aTI/I‘{HyIO GyHKIMIO 110 popMyJie, BbIACAATH KBAApaT ABYWICHA U3
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Ha3zpanue
pa3aesia (TeMbl)

OcHOBHOe coep:KaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4aromuxcs

Kypca
(kosIHUeCTBO
4acoB)
OTpaHUYEHHOE MHO>KECTBO. [KBaJIpaTHOI'O TPEXWICHA; PACKJIAAbIBATh TPEXWICH HAa MHOKHTEIHU, €CIU €CThb KOpHHU;
['eomeTprueckoe CXeMATHYECKH H300pakaTh rpaguk QyHKIMH y=X IIPH PasIM4YHBIX I U ONKMCHIBATH
peoOpa3oBaHue rpauKOB CBOWCTBA; BBIYMCIATH 3HAYCHHE KOPHS N-OM CTEMEHH; YIPOIIATh BBIPAKEHHUS CO
GYHKIIHA. CTETICHSIMH.
['paduxn GyHKIHIA: IpuBoANTH NMpPHUMePHI KBAIPATUYHBIX 3aBUCUMOCTEH W3 PEATbHOHN JKU3HH, (DU3HKH,
y =Kkx,y =kx + b, r€OMETPHH.
y = ax’+ bx + c. CTpouTh U H300pakaTh cXeMaTH4YecKH rpaduKu KBaIpaTUYHBIX (DYHKIIHA, 33aHHBIX
= ax’y = ax’, dopmyiamu Buga y = ax’, y = ax’ +q,y = a(x + p)%, y = ax’ + bx + c.
AHAJIU3MPOBATh M NPUMEHATH CBOMCTBA M3YYCHHBIX (DYHKIUHA JJIT UX MOCTPOCHHUS, B
y =Vx ,y= k TOM YHCJIE C IOMOUIbIO LU(POBBIX PECYPCOB
X
['paduku byHKIUN B
ONMCAHUU pa3IUYHbIX]
POLIECCOB B (PU3UKE.
Yuciaosbie Apudmerndeckas AHaIU3MpoBaTh (GOopMyly N-TO YJ€HAa IOCIEI0BaTEIbHOCTH WIN PEKYPPEHTHYIO
MOCJIeI0BaTe/b- [[€OMETpPUUYECKas MPOTPECCHHU. (POPMYITY U BBIYUCIATD YICHBI OCIEI0BATEIbHOCTEN, 3aJaHHBIX 3TUMHU (HOPMYJIaMHU.
HOCTH 3anaun u3 peanbHOU u3HU Ha (IlpuMeHsTH CcBoiicTBa apudMeTHyecKOW U TEeOMETPUYECKOW Mporpeccuit  ams
(159) BBIYVCIICHHE CJIOXHBIX [HaXO0>KJICHHUSI HEU3BECTHBIX YJICHOB IIOCIIEI0BATEIIbHOCTEM.
[IPOLIEHTOB. [IpumeHeHue [YcTaHAaBJIMBATh 3aKOHOMEPHOCTb B IIOCTPOEHMM IIOCIENOBAaTENbHOCTH,  €CIHU
NpOrpeccuii B~ CMEKHBIX [BHITMCAHBI IEPBbIE HECKOJIBKO €€ UJIEHOB.

HaykaX. DopMyJbl N-rO wieHa
apu@mMeTHnyecKoi u
FCOMETPUYECKON IIPOTrPECCUH,
CYMMBI IIEPBBIX N YWIEHOB.
H300paxeHue YJICHOB
apumeTnyecKoit u
TEOMETPUYECKON IPOTrpeccuit
TOYKaMH Ha KOOpPJIWHATHOM
[IJIOCKOCTH.

Pemath 3amauM c HCMIONB30BaHMEM (QOpMYyN N-TO 4jleHa apuPMEeTHYeCKOH u
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

MN300paxarh 4eHbI OCIEI0BATEIBHOCTH TOUKAaMH Ha KOOPAUHATHOM MJIOCKOCTH.
PaccmaTpuBare npuMepbl NPOLECCOB M fABJIECHHMH U3  pPEAIBHONM  KU3HH,
WUTIOCTPUPYIOIIME H3MEHEHHE B apu(MeTHyeckoil mporpeccud, B Te€OMETPUYECKON
MPOTrpeccuy; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapHUecKu.

Pemiate 3a1a4M, CBA3aHHBIC C YUCIOBBIMU IIOCIIEIOBATEILHOCTSIMU, B TOM YHUCIIE 3a1a4l
U3 peabHON KHU3HHU C MCIIOJIB30BaHMEM LU(POBBIX TEXHOJOTHH (3JIEKTPOHHBIX TaOJIUII,

rpaduueckoro KajabKyJasaTopa u T.IL.).
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HasBanmue
pa3zaeia (TemMbr) OcHoBHOe conep:kaHue  (OCHOBHbBbIE BU/bI JeSTEJIbHOCTH 00y4aloIUXCH
Kypca -
(kosIHUeCTBO
4acoB)
JInHeHbI u [Pemathp 3a1a4n Ha CIOKHBIE MPOLICHTHI, B TOM YHUCJIE 3aJa4l U3 PeaJTbHON MPAKTUKH (C
SKCIOHEHIIMAJIBHBINA POCT. MCII0JIb30BaHUEM KaJIbKyJIATOpA).
3HAKOMHUTBCS ¢ MCTOPHUEH Pa3BUTUS MATEMATHUKH.

[Tpu paspaborke paboueil mporpaMMbl B TEMATHUYECKOM IUIAHHUPOBAHUM JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTH
UCIIOJIb30BAHUSL ~ AJIEKTPOHHBIX  (LMQPPOBBIX) 00pa30BATENbHBIX PECYPCOB,  SBISIOIIUXCS  Y4EOHO-METOAMYECKUMU
MaTepuagamMu (MyJbTUMEAMMHBIE MPOTPAMMBbI, 3JEKTPOHHBbIE YUYEOHMKHM M 3aJaYHUKH, OJJIEKTPOHHbIE OHUOIMOTEKH,
BUPTYyaJIbHbIE J1a00OpPaTOpPUU, UTPOBBIE NMPOrPAMMBI, KOJUIEKIMU HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), HCIOIb3YEMBIMU
JUst 00ydeHust U BocnuTaHus oOyyaromuxcsi ¢ PAC, npencTaBieHHbBIMU B 3JIEKTPOHHOM (LHU(DPOBOM) BHJIE HPEATH3YIOIIMMU
nunakTuueckue BozMoxxHocty KT, copepaxanie KOTOPbIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHuUU.

78



®EJIEPAJIBHASL PABOYASI TIIPOITPAMMA VYYEBHOI'O KYPCA
«IT'EOMETPUS»

7-10 KJIACCBbI
Henan u3yyeHusi yaeOHOro Kypca

«MaremaTHKy yKe 3aT€M YYUTh HaJl0, YTO OHA YM B MOPSIIOK IPUBOJINATY, —
MHcaj BEJIMKUN PYCCKUK y4yeHbld Muxaun BacunbeBnu JlomonocoB. I B 3TOM
COCTOMT OJHAa W3 JBYX Ieneid oOydeHHs TeOMETpPUHM KaK COCTAaBHOM YacTH
MaTE€MaTUKM B IOKOJE. OJTOM LENM COOTBETCTBYET JOKa3aTelibHas JIMHHUS
npenojgaBanus reometpun. Cienys npencrtasieHHou I[Iporpamme, ¢ cexpmoro
KJIacca Ha ypoKax I'€OMETpUU OOYYaroIIUKCS YYUTCS MPOBOJUTH JOKa3aTeIbHbIC
pacCyXJI€HHsl, CTPOUTH JIOTUYECKHE YMO3AKJIIOUEHHUs, JIOKAa3bIBaTh HCTHHHBIE
YTBEPKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TPOBOJUTD PACCYKIAEHUS «OT
OPOTUBHOTO», OTJIMYaThb CBOMCTBa OT MPU3HAKOB, (OPMYJIHUPOBATH OOpATHBIE
yrBepxacHUs. OOyuaroluiicsi, OBJIAJEBIIMM MCKYCCTBOM pacCyXaarh, OyaeT
IIPUMEHSATh €T0 U B OKpyKarouie xu3Hu. Kak nmcan reometp u nenaror Urops
®enoposuu Illapeirvy, «IHOAPMH, NOHMMAKOLIMMHU, YTO TaKOE€ J0KAa3aTEIbCTBO,
TPYIHO W JaXe€ HEBO3MOKHO MAaHMUIYJHUPOBATH». M1 B 3TOM COCTOMT Ba)XXHOE
BOCIIUTATENIBHOE  3HAYEHHE  M3YYEHUs  TE€OMETpUM, MPUCYLIEe HMEHHO
OTEYECTBEHHOW MaTEMaTUYECKOM LIKOJIE.

Bwmecre ¢ TeM aBTOpBI IpOrpaMMBI MPEIOCTEPETAIOT YUUTENS OT U3JIUIIHETO
dbopmanu3mMa, OCOOCHHO B OTHOIICHHMM Hadal M OCHOBAaHMH TE€OMETPHH.
@pannysckuii mareMatuk JKan JlpeloHHE IO 3TOMY ITOBOAY BBICKA3aJCAd Tak:
«YTo Kacaercs AeNUKATHON MPOOJIEMBI BBEICHUS «aKCHOM», TO MHE KaXeTCsl, YTO
Ha TIEPBBIX MOpaxX HYKHO BOOOIIEe M30eraTh MPOU3HOCUTH CaMoO 3TO clioBo. C
OPYroM € CTOPOHBI, HE CJIEAYET YIyCKaTb HU OJHOW BO3MOYKHOCTH JaBaTh
MpPUMEPHI JIOTHYECKUX 3aKJIIOUEHUHM, KOTOpblEe Ky/la B OOJbIICH Mepe, YyeM Huies
AKCHOM,  SIBJIIFOTCSI ~ UCTUHHBIMM M €QUHCTBEHHBIMHU JBUTATEIISIMU
MaTeMaTU4YECKOTO MBILIJIEHUS.

BTtopoii nenbr0 u3ydeHUsT T€OMETPHUM SIBJSIETCS MCIOJIB30BAHUE €€ KaK

HHCTPYMCHTA IIPpHW PCIICHHHN KAaK MAaTCMATHYCCKHX, TdK M IPAKTHYCCKUX 3ajday,
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BCTPEYAIOIIMXCS B  peajbHOM JKM3HM. OKOHYMBIIMI KypC  T€OMETPUU
00yJaroImMXCsl TOJHKEH ObITh B COCTOSIHUU OMPENICIIUTh TEOMETPUIECKYIO0 (purypy,
ONKMCATh CJIOBAMM JAHHBIA 4YEpPTEXK WM PUCYHOK, HAWTH IUIOLIAJb 3€MEIBHOTO
ydacTKa, paccYuTaTh HEOOXOAUMYIO JUIMHY OITOBOJOKOHHOTO KaOens WiIu
TpeOyeMble pa3Mephbl Trapaka IJisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpaf,
BBIYMCIIUTEIbHAS JIMHUS B U3YYEHUU T€OMETPUM B MIKoJe. JlaHHas mpakTuyeckas
JIMHUS SIBIIAETCA HE MEHee BakHOM, yeM mnepBas. Emé IlnatoH mpeamnuchiBadi,
yToOBl «Trpaknane lIpexkpacHoro ropoja HM B KOEM Ciydae HE OCTaBJISLIIN
rCOMETPHIO, BEJb HEMAJIOBAXKHO JIake MOOOYHOE €€ NMPUMEHEHHE — B BOCHHOM
JeJie J1a, BOPOYEM, U BO BCEX HAyKax — JJIS JIYUIlIErO UX YCBOCHUS: MbI BE/Ib 3HAEM,
Kakass OeCKOHEYHasi pa3HUIa CYIIECTBYET MEXKAY YEJIOBEKOM MPUYACTHBIM K
FCOMETPUU U HENPHUYACTHBIM». JJIT 3TOro y4MTEN0 PEeKOMEHAYETCS IMOa0upaTh
3a7]a4d  NPAKTUYECKOTO XapakTepa I pPacCMaTpUBAE€MbIX TEM, YUHUTh
0o0yJaromuxcsi CTPOUTh MaTEeMaTHYeCKHUE MOJCIN PeaJbHBIX IKU3HEHHBIX
CUTYyallMi, MPOBOJWTH BBIYMCICHHUS W OIEHUBATh aJ€KBATHOCTH MOJYYEHHOTO
pesyabprara. KpaliHe BaKHO NONUYEPKHUBATH CBA3M TE€OMETPUU C JAPYTUMU
npeaMeTaMH, MOTUBHPOBATh MCIIOIb30BaTh OMPEICIICHUS T€OMETPUUCCKUX (UTYD
U TOHATHUH, JEMOHCTPUPOBATh MPUMEHEHUE TMOJIYYECHHBIX YMEHUU B (U3UKE U
TEXHUKE. OTU CBsA3UM Haubojiee SPKO BUIHBI B Temax «BekTopbl»,
«TpuroHomMeTpr4ecKrue COOTHOIIEHUs», «Mertony koopauHaty u «Teopema

[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMy maHy B /—10 kiaccax wu3ydaercs ydeOHBIH Kypc
«I"eomeTpus», KOTOPBIA BKIIIOYAET CIEAYIONINE OCHOBHBIE PA3eIibl COACPKAHUS:
«I'eomerpuueckne ¢GUTYpel W HMX CBOMCTBa», «l3MepeHue TEOMETPHYECKHX
BEJIMYMH», a Takke «JlekapToBbl KOOPIMHATBI Ha IUIOCKOCTW», «BekTopbi»,
«/IBmxenust mnockoctu» u «IIpeobpazoBanust mog00Us.

VY4eOHbIl MJIaH MpeaycMaTpUBaeT HU3yUYE€HHE TeOMEeTpuu Ha 0a30BOM
YpOBHE, UCXO/s1 U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM Tojy. Bcero 272 daca
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3a YeThIpe rojia O0y4YeHHUs.

Conep:xxkanue yue0OHOro Kypca (mo rogam o0y4eHust)

7 KIIACC

Hauvanbuble moHsaTus reomerpuu. Touka, npsmas, OTPE30K, Jyd. YTOJ.
Buner yrioB. BeprukanbHble U CMexHbIE yIubl. buccekrpuca yria. JlomaHnas,
MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIICHIUKYIAPHOCTD IPSAMBIX.

Cummetpruunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHHU.

[IpuMepbl CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE ITOCTPOECHUS C TOMOIIBIO IUPKYJIS U TUHEUKHU.

TpeyronbHuk.  Bblcora, MenuaHa, OuccekTpuca, HUX  CBOICTBa.
PaBHOOEIpeHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBoicTBA W TPU3HAKKM MApAJUIENbHBIX OpsMbiX. CymMma  yIjioB
TPEYroJbHUKA. BHEIIHNE YIIbl TPEYTOJIbHUKA.

[IpsmoyrosbHbIid  TpeyroapHUK. (CBOWCTBO MENHMAHBI MPSMOYTOJBHOTO
TPEYTrOJIbHUKA, NPOBEAEHHOM K  TUNoTeHy3e.  [IpusHaku pPaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYyTONIbHBIN TpeyroiabHuK ¢ yriaom B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOjblliel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpruueckoe mecTo ToOYeK. buccekTpuca yria W CEpeAWHHBIN
NEPNEHINKYJIIAP K OTPE3KY KaK TEOMETPUUECKAE MECTA TOUEK.

OKpyXHOCTb M KpyT, XOpAa MW JuaMeTp, HX CBOWCTBa. BzaummHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsAMou. KacartenbHas M ceKymas K OKPY>KHOCTH.
OKpyXHOCTb, BIUCaHHAas B Yroi. BmnucaHHas ¥ oONHMCaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC
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Yeroipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cllydad HapajuiesiorpaMMmoB (IPSIMOYTOJIBHUK, poMO, KBajpar), WX NPU3HAKU U
cBoiictBa. Tpamemnwmsi, paBHOOOKass Tpamernusi, €€ CBOWCTBA W TMPU3HAKH.
IIpssMoyrosibHAs Tparenus.

Meron yaBoenus Mmeauansl. LleHTpanpHas CHMMETpUs.

Teopema danieca u Teopema 0 MPOMOPIUOHANBHBIX OTpe3kax. CpenHue
JIMHUY TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojibHHKa.

[TogoGue TpeyroapbHUKOB, Kod(pduiment nomodbus. I[lpuzHaku mnomOOMS
TpPEYroJibHUKOB. [IpruMeHenne mogoOus npyu peleHny NPaKTUYECKUX 3a1a4.

CpoiicTBa moniaae reomerpuueckux ¢uryp. @opmysnbl s IUIOLIAAH
TpEeyrojibHHKa, HapaienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IJIOLAAeH
MOA0OHBIX (UTYP.

Beluncnenue miomanei TpeyroJlbHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
NPaKTUYECKUX 3a]a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO YIJIa MPSAMOYIOJIBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMmerpuueckue GyHKIUU
yrioB B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIE YIJIbI, YIOJI MEXKIY KacaTelIbHOW U XOpIOM.
Yriel  Mexay XopJaMH M CEeKyIIMMH. BhucaHHble UM ONUCaHHBIE
YETBIPEXYTOJBbHUKNA. B3auMHOE pacrnoyiokeHue IByX OKpyxkHocTter. Kacanwme
oKkpyx)HocTeil. OOLIue KacaTeabHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHrenc yrimoB ot O gnmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYJIbI IPUBEICHHUS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TeOpemMa CHHYCOB.
PemeHne npakTUYecKHMX 3a7ad4 C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogobusi. [logodue cooTBETCTBEHHBIX JIEMEHTOB.
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Teopema 0 mnpou3BENEHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAJPaTE KacaTeIbHOM.

Bektop, mmmHa  (MOAYNb)  BEKTOpa, COHAIPABICHHBICE  BEKTOPHI,
IPOTUBOMNOJIOKHO  HAIPABICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEpallMM HAJ BEKTOpaMHu. Pa3nmokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NpPOW3BEIICHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHHUS IJIMH U YTJIOB.

10 KJIACC

JlekapTOBBI KOOPJIMHATHI HA IUIOCKOCTH. Y PAaBHEHHS MPSAMOU U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEU U NpsAMBIX. MeTo1 KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKHM. JiMHAa OKpykHOCTH. ['pamycHas wu
paguaHHas Mepa yIva, BBIYHMCICHME JUIMH Ayr OKpy:kHocTed. [lmomans xpyra,

CCKTOpa, CCrMCHTA.

JIBIJKEHUST IUIOCKOCTH U BHYTPEHHUE CUMMETPUHU buryp
(anemenTapHsble npenacrasieHus). [lapamnensnsiii nepenoc. [ToBopoT.

IHoBTOpenne marepuasna kypca reomerpum 7-9. IloaroroBka k caaue
I'BO u OI'2.

Tpeyronsuuk. BeicoTa, Meauana, OMCCEKTpHUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U pABHOCTOPOHHUI TPEYTOJbHUKH.

CBoiicTBa M MPU3HAKKU PaBHOOEIPEHHOTO TPEYTOJILHUKA.

[Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa 1 NPU3HAKH NAPAIIIETBHBIX MPSAMBIX.

CymMa yrioB TpeyroibHuKa. BHeNIHNE yribl TpeyroJbHHKA.

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

CpenHue JIMHAN TPEYTOJIbHUKA U TPANICLUN.

[TogoGue TpeyronbHuKOB, KodhdumueHT mogodus. [Ipusnaku mogoOus
TPEYTOJIbHUKOB.

dopmynbsl Ui MJIOLWAAM TPEYroJbHUKA, MapajuiejorpaMMa, pomba u
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Tpaneuu.

Brruucnenue miomaaeil TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare.

Teopema ITudaropa.

CHHYyC, KOCHUHYC, TAaHT'€HC OCTPOTO YIJIa MPSIMOYTOJIBHOIO TpPEYroOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIeCTBO. TpuroHoMmerpuieckue GyHKIUU
yrioB B 30°, 45° u 60°.

Bnucannbsie W IEHTpalbHBIE YTJIBI, YTOJl MEXKAY KacaTeIbHOM U XOPIOH.
Yriel  MeXIy ~ XopJaMd M CEeKyIIMMU. BrnucaHHble ©W  ONUCaHHBIC
YETBIPEXYTOJIBHUKU.

Pemenue TPCYI'OJIbHUKOB. TeopeMa KOCHHYCOB U TCOpCMaA CUHYCOB.

Ilnanupyemble peAMeTHbIE Pe3yJIbTAThl 0CBOCHHS pado4eil MporpaMMbl
Kypca
(o rogam 00y4eHus)

OcBoenne yueOHOro kypca «l'eomMeTpus» Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHUsl JOJKHO OO€CHeYnBaTh JOCTIKEHHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTENbHbIX PE3YIHTATOB:

7 KJIACC

Pacno3HaBaTh H3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONPEHesITh UX
B3aMMHOE PpAaCIIOJIOKEHUE, U300paKkaTh F€OMETPUUYECKHE (PUTYpPBI; BBINOIHIThH
YepTeKH MO YCIOBHIO 3anaud. M3MepsTh NHMHEWHbIE W YIIOBBIC BEIWYUHBI.
Pemmarsb 3a1aun Ha BBIUKCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Hlenate TpyOyr0 OILIGHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasibHOM >KM3HH, pa3MepOB MPUPOIHBIX 00BEKTOB. Paznuuarh pazMepnl 3TUX
OOBEKTOB IO MOPSIAKY BETHUNHBI.

CTpouTh 4EepPTEKN K TEOMETPUUECKUM 3ajauaM.

[Tonp30BaThCs MpHU3HAKAMU PaBEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BAThH

MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB NIPU PEIICHUH 3a/1a4.
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[IpoBOIUTH JIOTHYECKHE paccyxaeHus C HCIIOJIb30BaHUEM
r€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEJMaHbl, TPOBEAEHHOM K THUIOTEHY3€ MPSMOYTOJILHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHX 3a]1a4.

OnpenensaTe NapauIeIbHOCTh MPSIMBIX € IIOMOIIBIO YTJIOB, KOTOPHIE
obOpaszyer ¢ HUMH cekyIias. Onpenensarh napauiebHOCTh NPSIMBIX C TTOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSAMOMU 10 TOUEK APYrOo MpsIMOM.

Pemats 3amaun Ha KieTyaToi Oymare.

[IpoBOANTH BHIYUCIIECHUS W HAXOJUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUS
VIJIOB B TEOMETPUYECKMX 3aJadaXx C HCHOJIb30BAHUEM CYMMBI VYTJIOB
TPEYTOJLHUKOB W MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, 0Opa30BaHHBIX IIPH
MEPECECYEHNH ABYX IMMAPAJUICIBbHBIX NPSMBIX CEKylleW. Pemats npakthuueckue
3aJ1a4d Ha HaXOXKJICHUE YTJIOB.

Bnaners moHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEeKTpUCY yria ¢ CEpPEIUHHBIA TEPHEHIUKYJIAP K OTPE3Ky Kak
r€OMETPUUECKUE MECTA TOYEK.

DopMynMpOBaTh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpJbl U AUaMeTpa
OKPYXKHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh MPUMEHSATH 3TH CBOWCTBA
MIPYU PEIICHUY 3a]1a4.

BrnageTs MoHSITHEM ONMKMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e¢ meHtp. [lonmp3oBaTbes dakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB
TPEYroJIbHUKA IMEPECEKAIOTC B OJHOM TOYKE, MU O TOM, UYTO CEpPEIAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnagers moHATHEM KacaTeJbHOM K OKPYXKHOCTH, I0JIb30BATHCS TEOPEMOU
O TMEPNEHIUKYISIPHOCTA KacaTeJIbHOM M paguyca, HPOBEIEHHOTO K TOYKE
KacaHusl.

[Tonp30BaTbCd  OPOCTEHMIIMMHU  TEOMETPHUUYECKMMU  HEPABEHCTBAMHU,
MOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOINTE OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHHS C TOMOUIBIO IUPKYJIS
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Y JIMHENKHU.
8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BH[bl YETBIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUH F'€OMETPUYECKUX 3a1a4.

[IpuMeHsATh CBOICTBA TOUKHM MEPECEUEHUST MEAMAH TPEYroJIbHUKA (LEHTpa
Macc) B PEIIEHUH 3a/au.

Brmagets mNoOHATHEM CpelHEH JIMHWM TPEYTrOJbHUKA W TpaleluH,
IPUMEHATh UX CBOMCTBA IpPH PEIICHHHM reoMeTpuyeckux 3anad. [lonb3oBarbes
Teopemori Parneca U TEOPEMOU O NPOMOPLHOHATIBHBIX OTPE3KaX, IPUMEHATh UX
JUTSL peLIEHUSI TPAKTUYECKUX -3a/1ay.

[IpumeHsaTh  npu3HaKM  MOAOOWA  TPEYrOJbHUKOB B pELICHUU
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTecs Teopemoi Iludaropa s pemieHuss reoOMETPUYECKUX U
npakTHyeckux 3aznad. CTpoWTh MaTeMaTHYECKYH0 MOJENIb B IPAKTHYECKUX
3ajlayax, CaMOCTOSITENBHO JI€JIaTh YEpPTEX M HaXOAUTh COOTBETCTBYIOIIKE
JUTVHBI.

Brnagete mNOHATMSIMEH CHHYCA, KOCHMHyCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1630BaThCSl ATUMU NOHATUSAMU IS PELLICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate  (pa3nuyHBIMU - CIIOCOOAMM) IUIOWIAAb TPEYroJbHUKA |
IJIOIAAM  MHOTOYTONbHBIX  (uryp  (modb3ysick, TrAe  HE0OXOIUMO,
KAJIbKYJIATOpOM). I IpUMEHSTh NOTydYEeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.

Bnanets MOHATHSIMU BIOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, MCIOJIb30BaTh
TEOpEMbl O BIMCAHHBIX YIJaX, yriax MexXAy XopJaMu (CeKyUIMMH) U yrie
MEXK1y KacaTeJIbHOM U XOPJIOU IPH PELICHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagets MOHATHEM  ONMCAHHOTO  YETHIPEXYTOJbHUKA,  NPUMEHSTh
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJIBHUKA IPU PELIEHUU 3a/1a4.

[IpuMeHsTh MoNMy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE
MOJAEIN JUIA 3aJad pEabHOM JKU3HU W IPOBOJUTH COOTBETCTBYIOIIME
BBIUMCJICHUS] C TMPUMEHEHHEM TMOAOOMS U TPUTOHOMETPHUM (MONb3YySACh, TIE

86



HEO0O0XO0IMMO, KATBKYJISITOPOM).
9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAaXOIWUTh C HX
MOMOIIBIO PA3JMYHbIE 3JEMEHThI MPAMOYTOJIBLHOTO TPEYroJibHUKA («pelieHue
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB»). HaxomuTe (C NOMOILIBIO KaldbKYJISTOPA)
JUTMHBI ¥ YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonws30BaThCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM I HAXOXKJIEHUS COOTHOUIEHUH MEXIY
TPUTOHOMETPUYECKUMH BETMYUHAMH.

Hcnonp30BaTh TEOPEMBI CHUHYCOB M KOCHHYCOB JUISI HaXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), IPUMEHSTh
WX IPH PELICHUH FT€OMETPUUYECKUX 3a]1a4.

Brnagets noHATHSAMH 1peoOpa3oBaHus MOAOOWSA, COOTBETCTBEHHBIX
JIeMEHTOB  MoAoOHBIX  ¢uryp. [lomp3oBathcsi  cBoMcTBaMU  MOA00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI U HAXOAUTH YTIIbI Y TTOJTOOHBIX
¢uryp. IlpumeHsTh cBOWCTBa MMOAOOMS B MPAKTUYECKUX 3aladax. YMeTb
MPUBOJIUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAIOIIIEM MUDE.

[lonp30BaTbCd TEOpEMaMM O TPOU3BEICHHM OTPE3KOB XOpA, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpaMU, TOHUMATh UX T€OMETPUUECKUN U (HU3UIECCKUI

CMBICJI, IPUMEHSATh UX B PELICHUU T€OMETPUUYECKUX M (PU3MYECKUX 3ajay.
[IpuMEHSATH CKAJISIPHOE TPOU3BEACHUE BEKTOPOB JIJIs1 HAXOKJICHHS IJIUH U YTJIOB.

[Tonb3oBaThCA METOAOM KOOpPAMHAT HAa IUIOCKOCTH, NPHUMEHSTh €ro B
pEelIeHUN T€OMETPUYECKUX U MTPAKTUYECKUX 3a]1ay.

10 KJIACC

BnaneTs NOHATUSMU TPaBUILHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH,

JUTAHBI TyTU

Haxoauts ocu (MM LEHTPHI) CUMMETPUU (PUTYp, MPUMEHATH JBHKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIIydasiX.

HpI/IMeHHTB ITOJIYUYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHb MATCMATHYCCKHC
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MOJAENW JJIA 3a/Jady peajbHOM J>KU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYHMCIICHUSI C TPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUX (DYHKITHI
(TTOTB3YSACh, T/IE HEOOXOIUMO, KATBKYIJIITOPOM).

[lonb3oBaThCA MNpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOKCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB P PELIEHUU 3a1a4.

[IpoBoauTh JIOTUYECKHUE paccykJaeHus C UCIIOJIb30BaHUEM
T€OMETPUUYECKUX TEOPEM.

[Tonb3oBaThCA MpU3HAKAMH PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, NPOBEIEHHOM K THUIOTEHY3€ IPSAMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4.

Onpenensate NapauieIbHOCTh MPSMBIX C IOMOINBIO YIJOB, KOTOPbIE
o0pa3yeT ¢ HUMU CeKyIlas.

Pemiats 3aauun Ha KJieTyaTol Oymare.

[TpoBOUTH BHIUMCIICHUS YW HAXOAWTHh YUCIOBBbIC U OYKBEHHBIC 3HAYCHUS
YyIJOB B TEOMETPUYECKHX 33Ja4ax C MCIIOJIB30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEUCHUH JIBYX MNapaJUIeIbHBIX MPSMBIX CeKylleld. PemaTs mpakTudyeckue
3aJlayd Ha HaXO0KJI€HHUE YTJIOB.

Brnanets mnoHsATHEM CpelHEW JIMHUM TPEYrojJbHUKA W  Tpamneuuu,
IIPUMEHSATH UX CBOWCTBA IPU PEIIEHUH T€OMETPUYECKHX 3a/1a4.

[IpumeHsaTh  Tpu3HAKKM  MOAOOUS  TPEYroJbHUKOB B pEUICHUH
reOMETPUYECKUX 3a]aY.

[Tonb3oBaThes Teopemoit Iludaropa s pemieHuss reOMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete mNOHATMSMH CHHyCA, KOCHHyCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1b30BaThCsl ATUMU MOHATUSMU ISl PELLICHUS
NPaKTUYECKUX 3a]a4.

Boruncnsate  (pa3nuyHBIMEH - crocO0aMH) IJIOWIAAb TPEYroJibHUKA H
IJIOWAAM  MHOTOYroJibHBIX  (Guryp  (monb3ysich, TIl€  HEOOXOIUMO,
KAIBKYJIATOpOM). I IpUMEHSTh NOydYEeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.
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Brnaners MOHATHUAMM BIMCAHHOTO U IIEHTPAJBHOTO YTJia, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yTiax.

[Tonmp30BaThCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JJII HAXOXKJEHUS COOTHOUICHUH MEXIy
TPUTOHOMETPUYECKUMU BETUYUHAMH.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB IS HAaXOXIEHUS
Pa3IMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTOJIbHUKOBY), TPUMEHSTh

HX IIPpU pCIICHUN TCOMETPUYCCKHX 3a1a4.
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TemaTH4eckoe NIAHHPOBaHHE Y4eOHOT0 Kypca (1Mo rogam odoy4yeHust)

7 kjacc (He MeHee 68 )

Ha3Banmue OcHoBHOe coJep:kaHue
pasiea (Tembr) OcHOBHBIE BU/IbI IEATEJIbHOCTH 00YYAKIIUXCS
Kypca
(kosTMYeCcTBO
4acoB)
[Ipocreiimme IIpocrelimne  reomerpuueckue [@OpPMYJIMPOBATH OCHOBHBIE IIOHATHUS U ONIPEACITICHUS.
reoMeTpu4ecKu 0OBEKTHI: TOUKH, TIPAMbIE, Tyur 1 [PACHO3HABATH M3YYCHHBIC TOMETPHYCCKHE burypsl, onpeaeasitb UX B3aUMHOE
€ (blffypbl n ux YIJIbI, MHOTOYTOJIBHUK, JOMaHas. [PaClOJI0KEHHE, BbINOJIHATD yepTé&X MO YCIOBUIO 3aqaud (MpU  HAJIUYUU
CBOUCTEA. CMmexHble UM BEpTUKAIbHbBIC BO3MOKHOCTH).
fle?:fe[;;]:f{eeCKu yribl. PaGota ¢ mpocTeimmu IIpoBoaMTHL MPOCTEHIIME TOCTPOCHUS C TMOMOIIBIO HUPKYJISl W JHHEHKH (Tpu
XBeIHYNH YEepTEHKAMH. U3smepenne HATHIHH BO3SMOXKHOCTH).
(14 9) JIMHEHHBIX W YIJIOBBIX BennuuH, I3MEPATh JIMHCHHBIC W YIJIOBBIC BEIMYMHBI I'€OMETPUYCCKHX M IHPAKTHYCCKHX
BBIYMCIIEHUE OTPE3KOB U YIJIOB. OOBEKTOB.
[epumerp © riomans ¢uryp, (ONPeNeIsiTh «Ha TJ1a3» pasMepbl peallbHbIX 00BEKTOB, MPOBOAUTD IPYOYIO OLECHKY
COCTABJICHHBIX n3 MX pasMepoB.
IPSIMOYTONTEHUKOB Pemars 3a1a4i Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIOIOKEHNE T€OMETPUUYECKUX huryp.
IlpoBoauTh KiIacCU(UKAIMIO YIJIOB, BBIYUCAATH JIMHEHHBIE ©  YIJIOBBIC
BEITMYUHBI, MPOBOAUTH HEOOXOAMUMBIC TOKA3aTEIIbHBIC PACCYKICHUSI.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUU
TpeyrojibHuk ITonsaTrue 0 paBHbIX [Pacmo3HaBaTh mapbl paBHBIX TPEYTOJBHUKOB HA TOTOBBIX YEPTEXKAX (C yKA3aHUEM
u(22 4) TPEYroJdbHUKAaX W T[EPBUYHBIE [[IPU3HAKOB).
MPECTaBICHUS 0 paBHBIX [BBIBOAMTHL cliie/icTBHs (PaBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB) W3 PaBEHCTB
(KOHTpY?HTHBIX) ¢urypax. Tpu (TpeyroabHHKOB.
MpU3HaAKa paBeHcTBa |(POpPMYJIMPOBATH ONPEACIICHUSA: OCTPOYTOJIBHOTO, TYINOYTOJBHOTO,
TPEYTrOJbHUKOB. MPSMOYTOJIbHOTO, PaBHOOEAPEHHOTO, PaBHOCTOPOHHETO  TPEYTOJbHHUKOB;
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Ha3Banmue
pasnena (TemMbl)
Kypca
(KosIHYeCTBO
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4aK0IIMXCS

[Tpusnakn paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. CaoiicTBO
MeMaHbI IIPSIMOYT'OJIBHOTO
TpPEYroJabHUKA.
PaBHOOeipeHHbIE u
PaBHOCTOPOHHHUE TPEYTOJIbHUKHU.
[Tpuznaku 51 CBOMCTBa
pPaBHOOEPEHHOTO
TpPEYroJabHUKA.
[IpotuB  Oonbllell  CTOPOHBI

TPEYTrOJIbHUKA JIKUT OOJBIIHIA
yrod. [Ipocreiimme HepaBeHCTBA

B reomerpuu. HepaBeHcTBO
TPEYrOJIbHUKA. HepaseHctBo
JIOMaHOM.

IIpsAAMOYTONIBHBINA TPEYTOJBHUK C
yriaom B 30°.

IlepBbie MIOHATUSA 0
JT0Ka3aTelIbCTBaX B FTEOMETPHH.

[Tpuznax [1apajuIeIbHOCTH
MIPSIMBIX yepes PaBEHCTBO

pPacCTOSAHUN OT TOYEK OJHOU
IpsAMOM [0 BTOPOM  MPSIMOM.
CyMMa yrjioB TpeyrojibHUKA H
MHOT'OYT'OJIbHUKA.

OMCCEKTPUCHI, BBICOTBI, MEIUAHbl TPEYIOJIbHUKA; CEPEMHHOIO MNEepHEHAUKYIApa
OTpe3Ka; IepUMeTpa TPEYroJbHHUKA.

@opMy IMPOBATH CBOMCTBA U MIPU3HAKH PABHOOEIPEHHOTO TPEYTOIbHUKA.
CrTpouthb 4epTeku (MPU HAIUYUU BO3MOXKHOCTH), peliaTh 3a/a4M C IIOMOUIbIO
HAXO0X/IEHUS PaBHBIX TPEYIOJbHUKOB.

IIpuMeHsTh IPU3HAKU PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3a]1a4ax.

M cnoab30BaTh U(POBBIC PECYPCHI AJS HCCIEAOBAHUS CBOKCTB N3y4aeMbIX QUTYD.
3HAKOMMTBCS C MCTOPHUEH Pa3BUTHS T€OMETPUU
Haxoautp uyucioBble 1 OyKBEHHBIE 3HAYEHHS YIJIOB B T€OMETPUUYECKUX 3a/Jayax ¢

MCIIOJIb30BAHUEM TEOPEM O CYMME YTJIOB TPEYrOJIbHUKA M MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHUS T€OMETPUH
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Ha3Banmne OcHoBHOE coaepsKaHue
pasmena (Temei) OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4aK0IIMXCS
Kypca
(KosIHYeCTBO
4acoB)

BHeninue yrisl TpeyroibHUKa

OKpyXHOCTH u |OKpY>XHOCTb, XOpAbl u |@opMyJHpoOBaTh ONpeaeeHHsI: OKPYKHOCTH, XOP/bl, TUaMETPa U KacaTelbHON K

KPYT. TMaMEeTphl, ux CBOMCTBA. |OKPYXHOCTH.

['eomerpuueckne |KacarenpHas K  OKpYXHOCTH. [M3y4yaThb MX CBONCTBA, IPU3HAKU, CTPOUTH YEPTEX (MPU HATMYUU BO3MOKHOCTH).

MOCTPOCHUS OxpyKHOCTb, BrIucaHHasi B yroji. MccaexoBaTrb, B TOM 4YHUCIIE HCHOJb3ysl HH(QPOBbIE pecypehbl: OKPYXKHOCTb,

(14 g) [Tonsitue o I'MT, npumeHeHne B [BIMCAHHYIO B yroJl; LIEHTP OKPYKHOCTH, BIIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB
3aJadax. buccekrpuca U |[KacaTeJIbHbIX.
CEpEIUHHBIN nepneHaukyisip (Mcemoabs3oBare Merox [I'MT 118 [nokaszarenbcTBa TEOpEM O IEPECEUCHUH
KaKk  TIeOMETpUYECKHe  MecTa |[OMCCEKTPHUC YIJIOB TPEYroJbHUKA M CEPEAMHHBIX IMEPIEeHAMKYISIPOB K CTOPOHAM
TOYCK. TPEYroJIbHUKa ¢ nomoupo I'MT.
OKpYXHOCTb, OIHCAHHAS okoso/OBJIaeBaTh NOHATHAMM BIMCAHHOW M ONMCAHHOM OKPYKHOCTEH TPEYroJIbHHKA,
TpeyrolbHuKa.  BrnucanHas — BHAXOMAMTH LEHTPBI OTUX OKPYKHOCTEM.
TPEYTOJIbHUK OKPY>KHOCTD. Pemiats OCHOBHBIE 3aJa4uM Ha INOCTPOEHHWe. yIja, pPaBHOIO JaHHOMY;
[Tpocreiimne 3a/1a4u Ha [CepEeIMHHOTO TNEpIEHIUKYJspa JaHHOTO OTpe3Ka; NpSAMOM, MNpOXOoAsied dvepes
TIOCTPOCHHE TAHHYIO TOYKY U NEepHEHIUKYIAPHON TaHHOM MpsIMOM; OMCCEKTPUCHI TaHHOTO YIJIa;

TPEYTOJIbHUKOB T10 Pa3JIMYHBIM JIEMEHTaM.
3HAKOMHTBLCSI C HCTOPHEH Pa3BUTHS FEOMETPUH
IloBTOpEHUE, [ToBTOoperre u  00oOmeHue [Pemiarh 3aJa4M HAa MOBTOPEHHE, WLIIOCTPUPYIOIIME CBA3UW MEXAY pPas3IMYHbIMU
00001IeH e OCHOBHBIX TOHSATHM M MeTOonoB |1aCTAMU

3HaHMIi(4 1)

Kypca / Kjiacca

Kypca
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8 KJj1acc (He MeHee 68 4)

Ha3Banue pa3nena

(IpsAMOYTOJILHUK, POMO,KBajIpaT),
WX MPU3HAKHA U
Tpanenus.

CBOICTBA.
PaBHOOOKAs u
MPsIMOYTOJIbHAS TPAIELUH.

Y 1BOCHHE MeEJIUaHEbL.

LleHTpanbHas CUMMETpUs

(Tembl) Kypca OcHOBHBIE BU/IbI 1eAATEJIbHOCTH 00Y4YAKIIHUXCS

(KOTHYeCTBO OcHoBHOE co/iep:KaHue

4acoB)

Uerpipéxyroiabnu- ([lapamnenorpammMm, ero npusHaku [M300paxkaTh M HaXOQUTh HAa YEPTEKax UYETHIPEXYTOJbHUKHU pA3HBIX BHUAOB U HX
KH u cBoiictBa. YacTHble cCllyyau [PJIEMEHTHI.

(12 u) napauieJorpaMMoOB @opMyJIMPOBATH ONpedeeHHs: apajieliorpaMmma, MpsSIMOYTroIbHIKa, poM0a, KBajpara,

Tparey, paBHOOOKO! Tpamnenuu, NpsiMoyrojJbHON Tparnenny.
JlokaspIBaTh M HCHOJb30BAaThb IPH PEIICHHWH 3aJa4 INPU3HAKK M CBOMWCTBA!
apajuienorpaMma, IpsMoyrojibHHUKa, poM0Oa, KBaapara, Tparelun, paBHOOOKON TparemuH,
[IPSIMOYTOJIBHON TPANEeLUU.

IIpuMeHATH MeTO/ yIBOCHHS MEIHAHBI TPEYTOJIbHUKA.

Hcnoab3oBaTh HH(POBBIE pECYPCHI LIS UCCIETOBAHUS CBOWCTB U3y4aeMbIX (QUTYD.
3HAKOMMTBCS C MCTOPHEH Pa3BUTHS TEOMETPUN

Teopema ®aneca

W TeopemMa 0
MPONOPIUUOHATbH
bIX 0Tpe3Kax,
Mo 100HbIE
TPEeyrojbHUKH
(15 q)

Teopema @aneca u Teopema o
[IPONOPLUOHAIBHBIX  OTPE3KaX.
Cpenssisi JIMHUSA TPEYroJbHUKA.

Tpanenus, €€ cCpexHsAs JIMHMUS.

[IponopunoHanbHbIE  OTPE3KH,
[IOCTPOCHUE YeTBEPTOTO
[IPONOPLUOHAIIBHOTO  OTpPE3Ka.
CBolicTBa  ILIeHTpa Macc B
TpPEYroJIbHUKE.

[lono0HBIE TpeyroiabHUKH. Tpu
[pU3HaKa oa00us
TpeyronbHUKoB. [IpakTuueckoe
[pUMEHEHNE

[IpoBoANTL MOCTPOEHUSI C MOMOUILIO LUPKYJS U JUHEHKU C UCIOJB30BaHUE TEOPEMBI
Dasteca OTpe3Kax, CTPOHUTH
PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOKHOCTH).

IIpoBoANTL H0KA3aTEJBCTBO TOTO, YTO MEINAHBl TPEYTOJbHUKA IEPECEKAIOTCS B OJHOU
TOYKE, U HAXOJMTh CBS3b C LIEHTPOM MacC, HAXOAUTh OTHOILIEHUE, B KOTOPOM MEIUAHBI

U TEOpEMbl O MPONOPLHOHAIBHBIX YETBEPTHIN

JIENSATCS TOYKOM HX epe CCUCHUs.

HaXOI[I/ITI) HOI[O6HI)IG TPECYTrOJIbHUKHN Ha T'OTOBBIX YepTeIKax C YKa3zaHHueMm

COOTBCTCTBYIOIIMX ITPU3HAKOB HOI[O6I/I$[.
PemaTthb 3aJa4M Ha HOI[O6HI>IC TPEYTrOJIbHUKH C TIOMOIIBIO CaMOCTOATCIBHOI'O ITOCTPOCHU A

yepTexeil (py HaTMYUU BO3MOKHOCTH) U HAXOXKIEHUS M0TI00HBIX TPEYTOJIbHUKOB.
IIpoBoaANTH 10KA3aTENBCTBA C HCIOIH30BAaHUEM ITPU3HAKOB O00US.

Jloka3bIBaTh TPU NMPU3HAKA [T0JI0O0US TPEYTOJIbHUKOB.

[IpuMeHSITH MOJTy4eHHbIE 3HAHUS IPU PEILIEHUU T€OMETPUUECKHUX U MPAKTUYECKUX 3a]1a4.

3HAKOMMTBCS C MCTOPHEN Pa3BUTUS TEOMETPUN
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HazBanue pa3gena

(TemMbI) Kypca OcHoBHbBIE BU/bI 1eATEJbHOCTH 00y4al0IIHXCS
(KOJIMYEeCTBO OcHoBHOE coiep:kaHHe
4acoB)
[L1omans. [Toustue 006 oOmeii Teopun |OBJIageBaTh NEPBHYHBIMHM NpeaCTABAeHUsIMM 00 OO0IIed Teopuu IUIOMWEAAU (Mephl),
Haxoxnenue [UIOLIA,TH. (popmyMpoBaThL CBOMCTBA IIJIOMIAAH, BBISICHATD MX HArJIsIHBIM CMBICI.
nJIoIma /e DopmyI s Ilomanu BoiBoaAUTH (HOpMYJIBI TUIOIIAAN MapajuiejorpaMma, TpEeyrojibHUKa, Tparneuuu U3 GopMysibl
TPeyroJbHUKOB 1
Ml:loyroyro.ﬂbnux TPeyTOBHIKA, ;J:)(I)]I;[Ialll/l MPSIMOYTOJIbHUKA (KBaapaTa). )
OAUTH (POPMYJIBI TUIONIAAN BBIMYKJIIOTO YETHIPEX YroJbHHUKA Yepe3 AMAroHad U YToJl

¢uryp. Ilnomaau
1noao00HbIX puryp
(14 )

napauienorpamma. OTHOIIEHUE
rIoniaaen c

O6HII/IM OCHOBAHUEM HJIN 061116171

TPEYTrOJbHUKOB

BBEICOTOM.

Brraucienue JIoIaic
CIIOJKHBIX dburyp yepes
pazOueHue Ha YacTH Hu
JTOCTPOCHHUE.

[lnomanu uryp Ha KiIeT4aTOM
Oymare.

[lnomann momA00HBIX uryp.
Brranciienne miomaen.

3anaun c MPaKTUYECKUM
conepxanueM. Pemenue 3aiau ¢
MOMOILIBIO MeTo/a
BCIIOMOTaTeNIbHOM TIJIOIAIN

MEXK1y HUMHU.
Haxoauth miomanau ¢uryp, u300paxEHHBIX Ha KieTyaToil Oywmare,
pa30ueHNe Ha YaCcTu U JOCTPOCHHUE (MPU HATMYUH BO3ZMOYKHOCTH).

Pa3zoupaTrs mnpumMepsbl

HCIIO0JIb30BATDH

UCIIONIb30BAaHUsl BCIIOMOTATEeNbHOM TUIOMIAMU JJIs  peIICHUs
reOMETPUUYECKUX 3ajau.
HaxoauTsp riomany nogo0HbIX Guryp.

Boruucasarhb rjionazay pa3jindHbIX MHOTOYT' OJIbHBIX (1)I/Il"yp
Pemarthb 3a/la4M Ha 1iomaab € IPaKTHYCCKUM COACPIKAHUCM

Teopema IIugaropa
U Hayaj1a
Tpuronomerpun (10

1)

Teopema [Tudaropa, ed
T0Ka3aTelbCTBO W IPHMEHEHHE.

Ob6parnas Teopema [Iudaropa.

Onpenenenue
TPUTOHOMETPHUECKUX () yHKITHIA
0CTPOro yria,
TPUTOHOMETPHYECKHE

Jloxa3biBaTh TeopeMy [Tudaropa, Hcnoyib30BaTh e€ B MPAKTUIECKUX BBIYUCICHHSX.
@opMyaHpoBaTh ONPEICTICHUS TPUTOHOMETPUIECKUX (DYHKIIMHA OCTPOTO YTJIia, MPOBEPATH|
X KOPPEKTHOCTb.

BbIBOANTH TPUTOHOMETPUYECKHE COOTHOILIEHHUS B IIPSIMOYTOJILHOM TPEYT OJIbHUKE.
HceaenoBaTh COOTHOIICHUST MEXKAY CTOPOHAMH B TPSIMOYTOJBHBIX TPEYTrOJbHUKAX C
yraamu B 45° u 45°; 30° n 60°.

Mcnoab30BaTh (HOPMYITBI TIPUBEACHUS 1 OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO JUIS

HAXO0XJI€HUS COOTHOIICHUM MCKAYy TPUTOHOMCTPHYCCKUMU (I)YHKLII/IHMI/I Ppa3InYHbIX
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HazBanue pa3gena

(TemMbI) Kypca OcHoBHbBIE BU/bI 1eATEJbHOCTH 00y4al0IIHXCS
(KOJIMYEeCTBO OcHoBHOe coJep:kaHue
4acoB)
COOTHOILEHUS B IMPSIMOYIOJIbHOM (OCTPBIX YIJIOB.
TPeyroNbHUKE. OcHosHoe IIPHMEHSITh [10JTydeHHbIE 3HAaHUS U YMEHUS IIPU PEIICHUH IPAKTUYECKUX 3a/1a4.
TPHUrOHOMETPHHEECKOE TOKIECTRO. 3HAKOMUTBCS ¢ UCTOPUEH PA3BUTHSA T€OMETPHH.
CoOTHOIIEHHS MEXKYy CTOPOHAMU
B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
¢ yriiamu B 45° u45°; 30° u 60°
Yriibl B Briucanuele ¥ neHTpaibHble [(POPMYJMPOBATH OCHOBHBIC OIPENENEHUs, CBS3aHHBIE C YIJIaMU B Kpyre (BIHMCaHHBIN
OKPYKHOCTH. VIJIbI, YIOJ MEXKAY KacaTeNbHOH [yroy, IEHTpPaIbHBINA yro).
Brucannbie 1 U XOproi. Yriel Mexxay xopaamu (HaxoauTh BIIMCaHHbIE YTJIbl, OMUPAOLIMECS HA OJHY AYTY, BBIYHCIAATH YIJIbl C TOMOLIbIO
?lrelflf:;)ﬂe};;lrznbﬂn- U CEeKYUIMMH. Ble.I/IcaHHLIe U [TEOpeMbl O BIIMCAHHBIX YIJaX, TEOPEMbl O BIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
xin. KacaTelabHbie k [OMACAHHBIE  YETBHIPEXYTOJILHUKH, [LIEHTPAILHOM YTJIE,
OKPY’KHOCTH. UX Tpu3HaKM u  cBoiicTBa. [MccienoBaTb, B TOM 4YHCIE C IMOMOIIBIO LU(POBBIX pPECypcoOB, BIHUCAHHBIE U
Kacanue [IpuMeHeHHe STHX CBOWCTB TPH [ONMHCAHHBIC YETHIPEXYTOJBHUKH, BBIBOAUTH UX CBOWCTBA U MPU3HAKH.
OKpY:/KHOCTeH pelIeHnH reoMeTpuyecKux 3a1ad. (Mcemoib30BaTh 3TH CBOMCTBA U IPU3HAKYU IPU PELICHUH 3a/1a4
(13 ) B3anMHoOe pacronoxeHue JBYyX
OKPY>KHOCTEH. Kacanue
OKPYKHOCTEN
IMoBTOpEHUE, [ToBTOpeHNEe OCHOBHBIX MOHATHI [PemaTh 3a1a4n Ha MOBTOPEHUE, WILTIOCTPUPYIONINE CBS3H MEXIY Pa3IMYHBIMU YaCTSIMHU
0000IIeHre 3HAHMI 1 METOZOB KypcoB 7 u 8 [Kypca
(4 ) KJIACCOB,00001IIeHNEe 3HAHUI
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9 kJacc (He MmeHee 68 u)

HaszBanue OcHoOBHOE colep:KaHue OcHOBHbIE BUIbI 1€ATEJIbHOCTH 00y4aI0IIUXCHA

pa3nesa (TeMbl)

Kypca

(koMUecTBO

4acoB)

Tpuronomerpusi. |[lonstue  cuHyca,  KocuHyca,@OpMyJIUPOBATH ONpeieieHUs TPUTOHOMETPUUECKUX (PYHKUIUN TYIBIX U MPSMBIX YIJIOB.
CuHyc, KOCHHYC,  [TaHICHCA OCTPOro yriia, GopMyIblHaxoauTh CHHYC, KOCHHYC, TAHT€HC YTJIOB TPEYT'OJIbHHUKA 10 TaOJIUIlaM U 4epe3

TAHTE€HC YIJIOB OT |[[IPUBEICHUS. OnpeneneHue,. oo ryomennus CTOPOH B TPEYTOJIbHHKE.

0 10 180 rpagycoB. [TPUTOHOMETPUYECKUX  (PYHKUIUN

Hcnoab30BaTh (GOpMYIBl MPUBENEHHS ISl BBIYMCICHUS TPUTOHOMETPUYECKUX (DYHKIIMN

®opmyJibl yriaos ot 0° mo 180°.
NnpuBeJIeHHUs. TYHBIX YIJIOB.
(16 u)
Pemenne HaxoxaeHue JIMH CTOPOH U [BBIBOAUTH TeOpeMy KOCUHYCOB M TE€OPEMY CHUHYCOB (C palyCOM OIMUCAHHON OKPY)KHOCTH).
TPEeYroJbHUKOB.  [(BEJMYMH YIJIOB TPEyroibHUKOB. [HaX0AUTh CHHYC, KOCHUHYC, TAHI€HC YIJIOB TPEYTOJIbHUKA U CTOPOHBI TPEYTOJbHUKA Yepe3
Teopembl KocuHyc © CHHYC MpPSAMOTO ¥ [TpUrOHOMETPHYECKHE (YHKIIUY YTIIOB.
KOCHHYCOB Tymoro yrma. Teopema |peyars TpeyroabHuK, HCMONB3Ys ONpEIENEHHS TPUIOHOMETPUYECKHX (QYHKLHIT OCTPOTro
CHHYCOB. KOCUHYCOB(0000IIEHHAS ) VTTa, TEOPEMY CHHYCOB H KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C paauycom
OTIHCAHHOM OKPYKHOCTH). PemiaTh HecTaHIAPTHBIE MIPAKTUYECKUE 3a7a4, CBOJSAIINECS K HAXOXKIACHUIO PA3TUYHBIX
dopmyria miomauTpeyroibauka PICMCHTOB TPEYTOJIbHIAKA
yepe3 JIBE€ CTOPOHbI M yroia
Mexay HUMu. Popmyra miomanu
YEeTHIPEXYTOJIbHUKA 4Yepe3  ero
TUaroHalid U yroJl MKy HUMH.
IIpeoopaszoBanue |[lonstue o  npeoOpasoBaHMHOCBAMBATHL NMOHATHE IPEOOpPa3OBaHMs MOAOOUS.
noaoous. mo100ws. HccaenoBaTh OTHOIICHHWE JIMHEHHBIX 3JIEMEHTOB (GUTYp MpU TPeoOpa3oBaHUU TOI0OMS.
(84) COOTBETCTBEHHBIE 91eMEHTRIHaXoAuTh TPUMEPHI TIOTI00MS B OKPYKAIOIIEH TeHCTBUTEITHHOCTH.

Mo100HBIX uryp.

Pemarthb TCOMCTPHUUYCCKUEC 3aJauu U 3adadyu U3 pCaHBHOf/'I JKHU3HU C HCIIOJIB30BAHUCM

IMPU3HAKOB HO)IO6HI)IX TPECYroJIbHUKOB.
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Ha3zBanue
pa3naesia (TeMbl)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

Kypca

(kosHUeCcTBO

4acoB)

MeTpuyeckue Teopema o NPOM3BEICHUU [BBIBOIMTH METPHUYCCKUE COOTHOIICHUS MEXKIY OTPE3KaMH XOPJ, CEKYIIHX M KacaTeIbHbBIX
COOTHOIUICHUHA B OTPE3KOB  XOpJA, TEOPEMa O |c BCIOIB30BAHMEM BIUCAHHBIX YIJIOB M IMOJOOHBIX TPEYTrOJbHUKOB.

OKPY’KHOCTH. [IPON3BENCHUM OTPE3KOB | cnoib30BaTh TeOpeMbl O MPOM3BEIEHHU OTPE3KOB CEKYIIMX, O KBajpare KacaTelbHOi
(84) CeKYIIMX, TeopemMa O KBaapare

kacarenbHOU. I[IpuMeHeHne B
PELICHNUN T€OMETPUYECKUX 3aa4

IIpH pCIICHUHN 3a/]a4, IIOCTPOCHHUHU qepTemeﬁ Ha INPaKTHYCCKUX 3aHATHUAX

BexTopsl (12 1)

Onpenenenue BEKTOPOB,
CJI0KEHHUE U Pa3HOCTb BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO.
DU3NYECKUH U TEOMETPUYECCKUI
CMBICJI BEKTOPOB.

Pa3noxeHue BekTOpa MO JABYM
HEKOJJIMHEAPHbIM BEKTOPAM.
KoopauHatsl BeKTopa.
CkainsipHoe MIPOU3BEICHUE
BEKTOPOB, €r0 IMPUMEHEHUE s
HaXOXIECHUs JUIMH U YIJIOB.

Pemenne
BEKTOPOB.

3aga4 € IIOMOHIBIO

[Iprumenenue BEKTOPOB s
pelIeHnsT 3a7a4 KUHEMATUKH |
MEXaHUKH. MeTox  KOoOpIUHAT
[PU PELICHUH TIeOMETPUUYECKUX

3amad. HMcmoip3oBaHME MeTOa
KOOpPJMHAT B  MNPAKTHYECKUX
3aJa49ax

Hcnosb30BaTh BEKTOPHl KaK HAIPABICHHBIC OTPE3KH, HCCIAEI0BATH T€OMETPUYCCKUN
(mepemerenne) U GU3NIECKUH (CHUIIA) CMBICIIBI BEKTOPOB.
3HATH ompeJesieHUs] CyMMBbl M Pa3HOCTH BEKTOPOB, YMHOXXEHHS BEKTOpa Ha 4YHUCIIO,

HCCJIe0BATH TEOMETPUUECKUN U PU3NYECKHUIT CMBICIIBI TUX OMepaIuil.

PemiaTh reomeTpuuecKue 3aa4u ¢ UCIOJIb30BAHUEM BEKTOPOB.

PackiaapiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

HNcnonb30BaTh CKaISpHOE MPOU3BEICHUE BEKTOPOB, BBIBOJAUTH €0 OCHOBHBIE CBOMCTBA.
BouruncasiTe CyMMy, pa3HOCTb U CKAJSIPHOE IIPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKAIIPHOE TPOU3BEACHUE ISl HAXOKICHUS JJIMH U YTJIOB.

Hcnonb30BaTh CBOICTBA YriaoBOro KOd(PQUIMEHTa NPSIMON MpU pelIeHUud 3aaad, s
OIPEAEIICHUS PACIIONOKEHUS MPSIMOM.

IIpuMeHATHh KOOPAMHATHI MPHU PELIEHUH TEOMETPUYECKUX M IPAKTUYECKUX 3ajad, s
MMOCTPOCHUS MaTeMaTHUYECKUX MOJIENIeN peabHbIX 3a7a4 («MEeToJl KOOpANHATY).
IMosb30BaTHLCS A1 TOCTPOCHUS U UCCIIEIOBAaHUHN IIU(PPOBBIMH PECYPCAMH.

3HAKOMUTBLCS ¢ UCTOPUEH Pa3BUTUS TEOMETPUH

IloBTOpEHME,
000011IeHME,

[ToBTOpEHNE OCHOBHBIX IOHATHH
1 MEeToA0B KypcoB 7—10 kaccos,

OnepupoBatb noHATHAMM:  (urypa, TOYyka, TMpsMas, Yrojl, MHOTOYTOJbHUK,
PaBHOOEIPEHHBII W PaBHOCTOPOHHUM TPEYroJbHUKH, MPSIMOYTOJbHBIM TPEeyrojJbHHUK,

MCIHMaHa, 6I/ICCGKTpI/Ica M BBICOTA TPCYI'OJIbHUKA, MapajljiCJIOorpaMMm, pOM6, MPpsAMOYT'OJIbHUK,
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Ha3Banmue OcHoOBHOe coiep:KaHue OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

pa3naesia (TeMbl)

Kypca

(kosHUeCcTBO

4acoB)

cucreMaTu3amuss  (0000IIEHHE M  CHCTEMATHU3AllUMAKBAApaT, Tpamelus; OKPYKHOCTb, KacaTelbHas; paBeHCTBO U moxodue  ¢uryp,

SHAHUMIT 3HAHUH. TPEYrOJIbHUKOB; MapaJIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YIOJl MEXAY MPSIMBIMU,

(10 u) [Ipocreiimme reoMeTpryecKieCHMMETPHsI OTHOCUTENIBHO TOYKHM M MPSIMOM; JUIMHA, PACCTOSHKE, BEJINYHHA YIUIa, IUIOMIa/b,
burypst u  ux  cBoiicrpa.lEPUMETD.
V3MepeHe reOMeTpnquKHxH°“0J11>3033Tb (opMyJIbI: IEpUMETpa U IUIOIIAM MHOTOYTOJIbHUKOB, JAJTUHBI OKPYKHOCTH
e — U TUIOIIAIU KpyTa, 00bEMa MPSIMOYTOJIBHOTO Mapajuieenuneia.

Tpeyronpauku. [lapannensHbeie U
MEPICHANKYJISIPHBIE MPSIMBIE.
OKpyXHOCTb u KpYT.
['eomeTpuyeckue  MOCTPOCHMUS.
YTIbl B OKpYKHOCTU. Brincanueie

U OINUCAaHHBIE  OKPYKHOCTHU
MHOIOYrojabHUKOB. llpsamas wu
OKPYHOCTb.
UeTsIpEXYrojlbHUKU. Brincanubie
14 OIHCaHHbIE
YETHIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauana
TPUTOHOMETPHH. Pemenne

001X TPEYTOJIbHUKOB.
[IpaBUJIbHBIE MHOTOYTOJILHUKH.

[TpeoOpazoBanmst TIJIOCKOCTH.
JIBYOKEHUS. [TonoGwue.
CummeTpus. [Tmomans.
Brruncnenue TUTOINAACH.
[lnomanun 1NOAOOHBIX  QUTYD.
JlekapTOBbI ~ KOOpPAMHATHI  Ha
TIOCKOCTH.

OnepupoBaTh NOHATHSIMHU: IIPSIMOYTOJIBHAs CHCTEMa KOOPAMHAT, BEKTODP; HCIOJIb30BATh
OTU IOHATUS U INPEACTaBICHUSA JaHHBIX M DPELICHHs 3a4a4, B TOM 4YHMCIIE W3 JPYTHX
y4EOHBIX IPEAMETOB.

Pemiate 3aa4yM Ha IIOBTOPEHUE OCHOBHBIX IIOHATHM, WIIIOCTPALMIO CBS3EM MEXIY

[Pa3IMYHBIMH YaCTAMH Kypca.
Bui0upatb MeTO 715 pEIICHUs 3a1a4H.
Pemrarthb 3a1a4u U3 MOBCEJHEBHOM YKHU3HU.

13,Z[CCB MMPpEACTABJICHBI DJICMCHTBI COACP)KAHUA KYpCa, U3YyUYaBIINUCCA B 5—8 knaccax u Tpe6y}0m1/Ie IMOBTOPCHMUA, O606H_[CHI/I}I n CUCTEMATHU3allH. OGpaI_I_IaTLCﬂ

K OTOMY MaTepualy MOXXHO B BUJI€C AKIICHTA HA 3aBCPUIAIOIICM OTaIle I/ISyIIeHI/IS[gI@’pCEL 9 knacca mim pPactIpeaACiIATh 10 COOTBETCTBYIOIIUM TEMATHYCCKUM



Ha3Banmue OcHoOBHOe coiep:KaHue
pa3naesia (TeMbl)
Kypca
(kosHUeCcTBO
4acoB)

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

BekTopsl Ha INIOCKOCTH.
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10 kJacc (He MeHee 68 4)

HasBanue OcHoOBHOE colep:KaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCS
pa3neJia (TeMbl)
Kypca
(koMUecTBO
4acoB)
lexapToB JlexapToBbl KOOpPAMHATBHI TOYeK [(OcCBaMBaTh MNOHATHE NPSIMOYIOJBbHOM CHCTEMBbl KOOpPJIMHAT, JEKapTOBBIX KOOPAMHAT
KOOPAUHATHI Ha IJIOCKOCTH. TOYKHU.
IIOCKOCTH YpaBHeHHe HPAMOH.  YIJIOBOH By iponyre ypasHeHHe OpAMOil M OKpY/KHOCTH.
kod(ppuIMeHT, TaHreHc yria . ,
(16 u) BbiiessiTh TOJHBIA KBajgpaT Ui HAXOXKICHHUS LEHTpA M paguyca OKPYKHOCTH IO €€
HAKJIOHA,  NapaJuleJIbHbIE U
BHEHHIO.
[EePIEHIUKYISIPHBIE TIPSIMBIE. YPABHCHIIO
Y paBHeHHE OKPYKHOCTH. Pemiarps 3agauM Ha HAXOXKICHUE TOYEK MEPECEUEHUS NPSAMBIX M OKPYKHOCTEH C
HaxoxxaeHne KoopJauHAT TOYEK [[IOMOIIBI0 METOAa KOOPAUHAT.
[CPECCUCHUS ~ OKPYXKHOCTH W |McmoJib30BaTh CBOWCTBA YIJIOBOro Kod(pduiMeHTa NpSAMON MpU pelIeHdud 3aaad, s
[IPSMOH. OIPEACIICHUS PACIIOI0KEHUS MPSIMOIA.
Meron KoopAHnHAT TPY [IpuMeHsiTH KOOPAMHATHI NPH PELICHAM TIeOMETPUYECKHX M IPAKTHYeCKHX 3ajad, JUis
pereHnn r€OMETPUYECKUX .
sanad [MOCTPOCHUSI MaTEMaTHUECKUX MOJIEeH peallbHbIX 33/a4 («METO/I KOOPIUHATY).
M CHoB30BAHME MeToa [Moab30BaTHCA [JI51 TOCTPOCHUS U HCCIIEIOBAaHUN ITU(DPOBBIMU pecypcami.
KOODAMHAT B  NPAKTHYECKUX 3HAKOMMTBLCS ¢ UCTOPUEH Pa3BUTHUS TEOMETPUN
3a1auax
I[IpaBuiabHbIE [IpaBuibHBIE MHOT'OYTOJIbHUKHPOPMYJIHPOBATH ONPEIECICHUE PABUIBHBIX MHOTOYI'OJBHUKOB, HAXOJAMTH MX JJIEMEHTBHI.
MHOTOYIrOJIbHUKH. [BBIYMCIEHHE  UX 371eMeHTOB.[101b30BATHCA TOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIbI IMPABUIBHBIX

JlJIMHA OKPYXKHOCTH
U IJIOIAAb Kpyra.
Boruncienne
nJioiajei

(16 g)

Uucino m M anuMHa OKPYKHOCTH.
JInuHA TyTH OKPYXHOCTH.
Pannannas mepa yria.

[Tnomans Kpyra ¥ €ro 3JIeMEHTOB
(cexTopa u CEerMeHTa).
Boruncnenne miomaaeit  ¢uryp,
BKJIIOYAIOIIUX AJIEMEHTHI Kpyra

MHOTOYTOJIbHUKOB, ONPeAeIsATh YHACIIO T, [IJIMHY IYTH U PAAUAHHYIO MEPY YIJIa.
[IpoBoaAUTH NEepexo/ OT pafuaHHON| MEpHI yIJia K TPpaaycHON U Ha000POT.

OnpeaeasaTeb IwIonaas Kpyra.

BoiBoauTs ¢opmyJibl (B TpagycHON W paaMaHHON Mepe) Uisl JJIWH AyT, TUIOIIajei
CEKTOPOB M CETMEHTOB.

BoruncasTs mwiomany GUryp, BKIFOYAIOIINX YJIEMEHThI OKPYKHOCTH (KpyTa).

HaxoauTsp mjIolagy B 3agayax pCaHBHOﬁ JKHN3HHU.
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Ha3zBanue
pa3aena (Tembl)

OcHoBHOe colep:KaHue

OcHOBHBIE BUIbI 1€ATEJIbHOCTH 00y4al0IIAXCS

BEJINYUH. TpeyroapHUKH.

ITapautenpHbIE
MEPIEHANKYJISPHBIE MPSMBIE.
OKpYy>KHOCTb u KpYT.
['eomMeTpuyeCKHE  TOCTPOECHUS.
'YTIIBI B OKPY>KHOCTH.
BrnimcanHble ¥ ONMCAaHHBIE

Kypca
(kosHUeCcTBO
4acoB)
JIBHsKeHUsT [lonsiTue 0 ABWKeHHW (Pa3dMpaTh NpPUMEPHI, HWIUIFOCTPUPYIOLIME IIOHATUS JBM)KEHHUS, LEHTPOB M  OCEH
IJIOCKOCTH [JIOCKOCTH. HapannensHblit |cpmmerpum.
(10 w) [IEPCHOC, TIOBOPOT U CUMMCTPIAL. \@opmynupoBaTh ONpefeneHHs MapajuIelbHOTO IEpeHoca, IOBOPOTa U OCEBOH
OCH ¥ LEHTPHI CHMMETPHHU.
[Ipocreiiie npuMeHEHUs B (CUMMETPHI. .
e BbIBOAMTH UX CBOWCTBA, HAXOAMTH HETIOBHIKHBIE TOUKH.
HaxoauThb LEHTPHI U OCH CHUMMETPH IPOCTEHIINX PUTYP.
IpuMeHsTH NapalIeIbHbIH IIEPEHOC M CUMMETPHIO IIPU PEIIEHHH eOMETPUYECKHX 3a1a4
(pa3bupath MpUMEpHI).
M cnob30BaTh 171 IOCTPOEHUS M HCCIIEI0BaHUI IIU(PPOBLIE PECYPCHI
IMoBTOpEHHE, [TOBTOpEHHE OCHOBHBIX HOHATUH (OmepHpPOBAaTL NOHATHAMM: (QUIypa, TOYKA, [pAMAas, yroil, MHOIOYTOJIbHUK,
00o0ueHue, 1 MeTomoB KypcoB  /—10 [paBHOOEIPEHHBI M PAaBHOCTOPOHHMII TPEYrOJNLHHMKH, IPAMOYTOJbHBIA TPEYTONbHUK,
CHCTEMATH3AIMA g jraccos, 000061menne U |MeauMaHa, OGMCCEKTPUCA U BBICOTA TPEYrOIbHHKA, IAPALIENIOrpaMM, PoMO, IPSIMOYTOJIbHUK,
?gg Huu CHCTEMaTH3aLus 3HAaHWM. |[KBaZpaT, Tpamenus; OKPYXKHOCThb, KacaTelbHas; paBEHCTBO MW momodue Quryp,
0 [IpocTeiie  reOMETPHYECKUE (TPEYrOJILHMKOB; MAPAUIENbHOCT U IEPHEHIMKYIAPHOCTh IPAMBIX, YrOd — MEKIY
Gurypel M HUX  CBOWCTBA. [IPAMBIMH, CUMMETPHS OTHOCHTEIBHO TOYKHM W MNPAMON; [JIMHA, PACCTOSHHE, BEIMYUHA
3mepenue reOMETPUYECKHX |yIia, IOIAb, HEPUMETP.

Ncnoabp30BaTh JITUHBI

¢popmy.nr:
OKPY’KHOCTH U IUIOIIAN Kpyra, 00bEMa MpsMOYTOJIBHOTO NapajuleIenuIe1a.

nepuMeTrpa MW I1jaomaad MHOI'OYroJbHHKOB,

OHepI/IPOBaTb NMOHATUAMMU: IIPAMOYIOJibHAsA CUCTEMA KOOPJAWHAT, BEKTOP, HCI0JIbB30BaTh

OTU TOHATHSA JJIS NPEACTABICHMs JAHHBIX M PELIEHUS 3a1ad, B TOM 4YMCIE U3 JAPYTUX
y4eOHBIX IPEIMETOB.

Pemiatp 3amaum Ha MOBTOPCHUEC OCHOBHBIX HOHSITPII>'I, HIJITIOCTpaluioO CBs3el MCIKIY|

Pa3JIMYHbIMU YaCTAMHU KypcCa. Bblﬁl/lpaTb METOI MJIA pEIICHUA 3a/la4H.

?31ech MpeCTaBICHBI DIIEMEHTHI COAEPXKaHUs Kypca, u3ydaBimrecss B 5—10 kimaccax u TpeOyrolue moBTOPEH s, 000OIICHNS U CHCTEMATH3AIHH.
OOparatbest K 3TOMY Marepualy MOXHO B BHJIe aKIIEHTa Ha 3aBepliarolieM dTame u3ydeHus kypca 10 kimacca unmm pacmnpenensiTh Mo
COOTBETCTBYIOIINM TEMAaTHUYECKUM Pa3jiesiaM, U3ydaeMbIM B TEUCHHUE YI€OHOTO fpra.



Ha3Banmue
pa3aena (Tembl)
Kypca
(kosHUeCcTBO
4aC0B)

OcHoBHOe colep:KaHue

OcHOBHBIE BUIbI 1€ATEJIbHOCTH 00y4al0IIAXCS

OKPY’KHOCTH MHOI'OYTOJIbHUKOB.
[Tpsamas u OKPY>KHOCTb.
UeTpipéxyrobHUKK. Brincanueie
17 OIMCaHHBIE
YEeTBIPEXYTOJIbHUKH.

Teopema Iludaropa u Haugama
TPUTOHOMETPUH. Pemenue
00LINX TPEYrOJIbHUKOB.
[TpaBUIbHBIE MHOTIOYIOJBHHUKH.

[TpeoOpasoBanus IJIOCKOCTH.
JIBroKeHUS. ITomoOue.
CummeTpus. ITnomans.
Beraucnenme ILIOIIAJICH.

[lmomanu mOAOOHBIX  (uUryp.
/lexapToBBl ~ KOOpAMHATBI  Ha
[JIOCKOCTH. BexTopsbl Ha
[JI0CKOCTH

Pemath 32724y U3 IOBCETHEBHON YKU3HU.

[Ipu pazpaboTke paboueil mporpamMmbl B TEMATHYECKOM IIJIAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
MEKTPOHHBIX (IU(POBBIX) 00pa30BaTEILHBIX PECYPCOB, SBISIOMUXCS YYEOHO-METOJUYECKUMU MarepuajgamMu (MyJIbTUMEIUHHBIC
MPOTPaMMBI, 3JICKTPOHHBIC YYCOHWKH W 3aJaYHUKH, JJICKTPOHHBIE OMOJIMOTEKH, BHUPTyaJIbHBIC JaOOpPATOPHH, UTPOBBIC TPOTPAMMEBIL,
KOJUICKIIMM [U(PPOBBIX 00pa3oBaTebHBIX PECYPCOB), HCMOIB3YEMBIMU [IJIi OOydeHHss W BocnuTaHus oOydaronuxcsi ¢ PAC,

MPE/ICTABIICHHBIMU B AJICKTPOHHOM (IIM(PPOBOM) BHJIEC M peam3yromuMu nuaaktudeckue Bosmoxuoctn UKT, comepikanme KOTOphIX

COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00Opa30BaHUU.
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

8 - 10 KUIIACCBI

Henan u3yyeHusi yaeOHOro Kypca

B coBpemeHHOM IUPPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTh, KaK C TOUKU 3PCHHSI MPAKTUYECKUX MPHUIIOKEHUH, TaK
U UX poJid B 00pa30BaHUU, HEOOXOIUMOM KaXKIOMY 4esoBeKy. Bo3pacraeTr uucio
npodeccuil, pu OBJIAAECHUU KOTOPBIMH TpedyeTcst Xopouiast 0a30Basi MOJATOTOBKA
B o00jacTu BEpPOATHOCTH W CTAaTHCTUKM, Takas TOATOTOBKAa BaXKHa JUIA
IPOAOKEHUs: 00pa30BaHUs U JJIs yCIEIHONW MPO(hecCHOHAIBHON Kapbephl.

Kaxxapiii 4enmoBek MOCTOSSTHHO MPUHUMAET PEIICHUs] HA OCHOBE MMEIOIIUXCS
y HEro JaHHBIX. A Ui OOOCHOBAaHHOTO TIPHUHATHS PEIICHHS B  YCIOBHUSX
HeJocTaTka WM W30bITKa WHGOpMAMK HEO0OXOAUMO, B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MBITIIICHUE.

NMeHHO T1O03TOMYy OCTpO BCTajga HEOOXOJUMOCTh c(opMUpOBaTH Y
oOy4aroruxcsi GyHKIIMOHATBLHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTHEMJIEMOM  COCTAaBJISIONIEH yMEHHE BOCIPUHUMATh M KPUTHYECKH
aHAIM3UPOBaTh MH(OPMAITUIO, IPEJCTABICHHYIO B Pa3IMUHbIX (OpMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pEAJbHBIX TIPOIECCOB M 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMNIAaMUA cOOpa, aHainu3a W TMPEJCTaBICHUS JaHHBIX W3 Pa3IMYHBIX cdep
KU3HU OOIIEeCTBA W TOCYJapCTBa MPHOOIIAET OO0YydYaroIIuXCsi K OOIIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOWHATOPWUKHU Pa3BUBAET HABBIKM OpTaHU3ALUU
nepebopa M moAcuéTa YMcia BapUAaHTOB, B TOM YHUCIE, B TPUKIATHBIX 3a7adax.
3HAKOMCTBO C OCHOBaMHU Te€OpUHU TpadoB co3MaéT MareMaTU4YeCKUil (yHIaMEHT
s  (popMupoBaHHS KOMIETEHUUMH B oOjmacth HHOOPMATUKH U UU(POBBIX
TexHoJoruid. [lomMuMO »3TOro, mnpu U3YyYEHUU CTATUCTUKA U BEPOSTHOCTH
oOoramfaroTcsi MPEACTABICHUSA YYAIIUXCS O COBPEMEHHOM KapTHHE MHpa H

METOJIaX €ro HCCIeA0BaHusA, (POPMUPYETCS MOHUMAHME POJM CTATHUCTUKH Kak
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UCTOYHMKA COLMAIBbHO 3HAYMMOW MH(OpPMALMM M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBHM C JaHHBIMH LEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTATHCTHKA» OCHOBHOM IIKOJIBI BBIJEICHBI CIIEIYIOLINE
coJiepKaTeIbHO-MeToAnuecKre TuHUM: «lIpencraBnenre JaHHBIX U ONMHUCATENbHAS
CTaTUCTUKa»; «BepoATHOCTB»; «DJIeMEHThl KOMOMHATOpUKHN»; «BBeneHue B
TEOpUIO IpaoBy.

Conepxanne smHuM «lIpencraBneHue  JaHHBIX W ONMCAaTENbHAs
CTaTUCTUKA» CIY)KUT OCHOBOM Uil (OpMHpOBaHHS HaBBIKOB pabOTHl ¢
uH(popManuen: OT YTEHUS W HHTepHpeTanuu UHGOpMAaIH, MPEACTaBICHHOW B
Ta0NMIAX, Ha aMarpaMmax u rpaukax g0 cOopa, NPEACTaBICHUS W aHaIu3a
JAHHBIX C UCIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHHX H
pacceuBanus. Paboras ¢ JaHHbIMH, OOydYarollMecs Y4aTcsi CUMTHIBATh H
UHTEPIPETUPOBATh [AHHBIE, BBIABUIaTb, APryMEHTUPOBaTh W KPUTHUKOBATH
OpoCTeHIlINe TUIOTE3bl, Pa3MbIIUIATh Haa  (AKTOpaMH, BBI3BIBAIOIIMMU
M3MEHYMBOCTb, W OLIEHMBATh HMX BJIMSHUE HA pPAaCCMaTpPUBAEMbIE BEIMYMUHBI U
IIPOLIECCHI.

NHTynTHBHOE NpENCTAaBIEHUE O CIYyYalHOW M3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMHA CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOM s
U3Y4YEHHUS] TEOPUHU BEPOSTHOCTEHN. bosblioe 3HaUYE€HHE 3/1€Ch UMEIOT NMPAKTHYECKHE
3a/1aHHUsl, B YACTHOCTH OMBITHI C KJJACCUYECKUMHU BEPOSITHOCTHBIMU MOJACIISIMH.

[lonsiTie BEpOSATHOCTH BBOJIUTCS Kak Mepa MNpaBAoONoao0us CIydyailHOTO
coObiTusi. Ilpm u3ydeHun kypca oOydarOUIMECs 3HAKOMATCA C MPOCTEHIIMMU
METOJIAMH  BBIYKCIICHHUS BEpPOSITHOCTEW B  CIyYallHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMH 3JIEMEHTAapPHBIMA HCXOJAaMH, BEPOATHOCTHBIMHM 3aKOHAMH,
NO3BOJISIIOLIMMU CTaBUTh W peluaTh Oojiee CloXHbIE 3anaud. B kypc Bxonsr
HayaJlbHbIE MPEACTABICHHUS O CIy4YalHbIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTHKAX.

Taxke B paMKax 3TOro Kypca OCyIIECTBIISETCS 3HAKOMCTBO 00yYarOIUXCsl C
MHOXECTBAMU M OCHOBHBIMH OIE€palMsIMUA HaJl MHOKECTBaMH, PacCMaTpHUBAIOTCS
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IIPUMEPLbI MPUMCHCHUA JId PCHICHUA 3aJdad, a TaKKC HCIIOJIb30BaAHHUA B APYTHUX

MATEMATHYCCKUX KypCaX U y‘I€6HBIX npeamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 knaccax u3yuaercst Kypc «BeposTHOCTh U CTaTHCTHKA», B KOTOPHIiA
BXomAT pasaensl: «[IpencraBieHue MaHHBIX H  OMHCATEIbHAsh CTATHCTUKAY;
«BepoatHocThY»; «neMeHThl KOMOMHATOPUKNY»; «BBeeHne B Teopuio TpadoBy.
Ha m3ydenune maHHOTO Kypca OTBOAUT 1 ydeOHBII Yac B HEJENO B TCUCHUE

KakJ1oro roga ooydenus, Bcero 102 yaeOHbIX Jaca.

Coaepxanue yueOHOro Kypca (1mo rogam 00y4eHus)

8 ky1acc

[IpeacraBnenrie JaHHBIX B BUJE TaOIUL, AUarpaMM, rpaukoB. 3aroaHeHUEe
Ta0JMIl, YTEHHE M TMOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpPYyroBbIX). UTeHHe rpaukoB peaibHBIX MpoiieccoB. M3pneuenne nndopmaiuu us3
JUarpaMM U TaOJIHIL, UCTIOIb30BAHUE U MHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apuMeTHUecKoe, MeAuaHa, pa3max,
HamOOJbIIIeE M HaWMEHbIIEE 3HA4YCHHs HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

CrnydaliHBI SKCTIEpUMEHT (OTBIT) U Cly4daiHOe coObITHE. BeposTHOCTh u
yacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B MPUPOJIE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbl. Yuciao pédbep m cymmapHas
creneHb BepiiuH. IIpencraBnenue o cBsi3HOCTH rpada. -Llenu u nuxnsl. Iyt B
rpadax. Ob6xon rpada (diepoB myTh). llpencraBienne 006 OpUEHTUPOBAHHOM
rpade. Peenue 3agauc nomoiipio rpados.

9 kaacce

[IpeacTaBienue JaHHBIX B BUIE€ TAOJIUIL, AUarpaMM, rpaduKos.

MHOXECTBO, 3JEMEHT MHOXECTBA, MOJMHOXeCTBO. Omnepauuu Hax

MHOKCCTBaAMHU: O6’I>C,Z[I/IH€HI/IC, NNEpECCUCHUC, AOIOJIHCHHC. CBoiicTBa Ol'IepaHI/Iﬁ
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HaJl MHOYKECTBAMHU: IIEPEMECTUTENIBHOE, COYETATENIbHOE, PaCIpeaeIuTENbHOE,
BKIIOUeHMs. Vcmonb3oBaHue TpadUyecKoro MPEICTaBICHUS MHOMXKECTB IS
ONMCAHUS PEAIBHBIX MPOLIECCOB U SIBIICHUM, TPU PELICHUU 33/1a4.

N3mepeHne paccenBaHMs AaHHBIX. JlUcnepcus M CTAaHAAPTHOE OTKIOHEHHE

YHCIIOBBIX HAO0OPOB. JlnarpamMma paccerBaHus.

DneMeHTapHbIe COOBITHA chaydailHOro ombiTa. CiydaifHble COOBITHS.
BepositHocTrt  coObiTuii.  OMNBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMHU
coObITusiMu. CiyuyaiiHbiil BEIOOpP. CBSI3b MEXKIy MAJTIOBEPOSITHBIMU U TTPAKTUUECKU
JOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBoiCTBa JEpEBbEB: EIMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BHUCSTUEH BEPUIMHBI, CBSI3b MEXIY YUCIOM BepUIMH W 4ucioMm pédep. IIpaBuio
YMHOXEHHUs. Penienne 3a1a4d ¢ noMoupto rpagos.

[IpotuBomnosnoxueie coObiTust. [uarpamma Ditnepa. OObenuHeHue U
nepeceyeHnre  coObiTuii. HecoBMectHble coObiTusa. Dopmyna  ClIoKeHHS
BEPOATHOCTEU. YCJIOBHAs BepOSITHOCTh. lIpaBuno ymHoxkenus. HesaBucumbie
coObrTusi. IlpencraBnenue sSKcrepuMeHTa B BHjJE JepeBa. PereHue 3amady Ha
HaxO0XJICHUE BEPOSATHOCTEW C TMOMOIIBI JEpEBa CIYy4alHOI'O SKCIIEpPUMEHTA,
nuarpamm Jitnepa.

10 kaacc

[IpencraBienne JaHHBIX B BUAE TaOnul, AuarpamM, TpaduKoB,
WHTEpIpeTanusl JaHHbIX. UTeHHEe U MOCTPOCHHE TAaOHII, JUarpaMm, rpaduKoB Mo
pEAIbHBIM JAHHBIM.

[TepectanoBku u dakropuan. CoueTanusi ¥ YUCIO codeTaHuil. TpeyroapHuK
ITackans. Pemenne 3a1a4 ¢ MCIIOJIB30BaHUEM KOMOMHATOPHKH.

['eomeTpuueckast BeposITHOCTh. CiydalHbId BBIOOp TOYKH U3 (DUTYPHI HA
ITIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex n Heynada. Cepusi MCHBITAHUM 1O IEPBOrO ycrexa.
Cepust ucnbiTanuii bepHyu. BeposTHOCTH COOBITMH B CepUM  HUCIBITAHUN
bepnymnm.

CnydaiiHasg BeNMYMHA W paCIpelesieHue BEpOsATHOCTEW. MaremaTudyeckoe
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oxuaanue W gucnepcus. I[lpumepsl MaremMaTHYeCKOro OXUIAHUS — Kak
TEOPETUYECKOTO CPEJHETO0 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JUCIIEPCHs  CIyYalHOW BEJIIMYMHBI «YHCIO YCIIEXOB B CEPUM HCIIBITAHUU
bepuymny.

[Tonsatue o 3akoHe OonbIINX yncen. M3mepenue BeposSTHOCTENH ¢ MTOMONIBIO

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

I[lnanupyemblie npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS Pado4eil MporpaMmMbl
Kypca
(o rogam 00y4YeHus)
[IpenMeTHbIE pe3ylbTaThl OCBOCHUS Kypca «BepoATHOCTh M CTaTUCTHKa» B
8-10 kimaccax xapaKTepu3yrTCs CICTYIONTUMA YMCHUSIMU.

8 ki1ace

Uutate mHOpMaIuio, MpEACTAaBICHHYI0 B TaOlMWIlax, Ha JUarpaMmax;
MPEACTABIIATh JaHHBIE B BHJE TaONWI, CTPOWTH JUArpamMMbl (CTOJIOWKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCHUBaM 3HAYEHUH.

OnuceiBaTh W HMHTEPIPETUPOBATH pEATbHBIE YHUCIOBBIE JIAHHBIE,
MpE/ICTaBJIICHHBIC B TA0JINIIAX, HA IMarpaMmax, rpadukax.

Vcronp30BaTh IJIs ONMHUCAHMS JAHHBIX CTATUCTHYCCKUE XapPaKTCPUCTUKH:
cpenHee apudmeTnueckoe, MeIuaHa, HauOOJbIIee W HAMMEHBIIEE 3HAYCHUS,
pa3zmax.

NmeTp mipencTraBieHUE O CIy4alHOW W3MEHYMBOCTH HA NPUMEpPAX LIEH,
(bU3MYEeCKUX BEIMYHUH, aHTPOTIOMETPUUYECKUX JTAaHHBIX; UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

9 kaace

N3BnekaTs W mpeoOpa3oBbIBaTh WH(OOPMAIIUIO, TIPEACTABICHHYIO B BHUJIC
Ta0JIHLL, TUarpaMm, rpauKoB; MPEACTABIATh JaHHBIE B BUJIE€ TAOJIHII, TUATPAMM,
rpadukos.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKHUX TMOKA3aTENe: CpeHUX

3HAYEHUN U MEp pacceuBaHUs (pa3Max, JUCIEPCHUS U CTAaHJAPTHOE OTKIOHEHHUE).
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HaxoauTps 4acTOThI YMCIOBBIX 3HAYEHUN M 4acTOTHI COOBITHIA, B TOM YHCIIE IO
pe3ysibTaTaM U3MEpPEHUH U HAOIIOACHUH.

Haxonute BEpOSTHOCTH CIIy4ailHBIX COOBITUA B  OMNbITaX, 3Has
BEPOSTHOCTHU JJIEMEHTApHbIX COOBITUH, B TOM UYHCJIE B ONbITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonp30Bath rpaguueckrie MOJIEIHN: JEPEBO CIyYaHOrO SKCIIEPUMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsmasi.

OnepupoBaTh IOHATHSIMHU: MHOXECTBO, ITOAMHOKECTBO; BBIIIOJIHATH
onepalyy HaJ MHOXKECTBaMU: OOBEAUHEHHE, IE€peceueHue, JOMOIHEHUE;
MIEPEYUCIATD YJIEMEHTHI MHOKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe MpeiCcTaBICHUE MHOXKECTB U CBA3EH MEXIY
HUMM JJIs1 OIIMCAHUs IIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE IIPU PEIICHUU 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

10 xknace

W3Bnekatp M mpeoOpa3oBbIBaTh HMHPOPMALIUIO, MPEACTABICHHYIO B
pa3’MyYHBIX MCTOYHUKAX B BHJIE TAOJHUL, AMArpaMM, rpaHUKoOB; MpPEICTaBIATH
JIaHHBIE B BUC TAOJIUII, TUarpaMM, rpauKoB.

PemaTe 3agaud OpraHU30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX IPAaBUI U METO/IOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU 11 MAaCCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPbI PACCEUBAHMS.

HaxoauTth YacToThl 3HAYEHMH U YACTOThI COOBITHS, B TOM YHUCIE
MOJIB3YSCh pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOICHUH.

HaxoauTh BepOATHOCTH CIydyalHBIX COOBITHII B M3yYEHHBIX OMbITaX, B
TOM YHCJE B OMNBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAapHBIMU COOBITUSMH, B
CepUsAX UCIBITAHUM 10 IIEPBOTO yCIIeXa, B CEPUAX UCIIbITAHUN bepHyu.

HNmMeTs mpencraBieHue O CIy4alHOM BEJIMYMHE U O PACHPEIEIICHHUU
BEPOSATHOCTEM.

HMmeTh mpeacTaBieHUE O 3aKOHE OOJIBIIMX YUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTU M O POJM 3aKOHA OOJIBIIUX YHCET
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B [IPUPOJIE U OOIIIECTBE.
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TemaTuveckoe IVIaHUPOBaHUE Y4eOHOro Kypca (1mo rogam o0y4yeHust)

8 kJuacc (He meHee 34 u)

HasBanmue
pa3zaesa (Tembl)
(koIM4ecTBO OcHoOBHOE colep:KaHue XapakTepucTHKA JeITeJIbHOCTH 00YYAIOIINXCS
4acoB)
IIpencraBienue [IpencraBnenue JTAHHBIX B |OcBanBaTh CoOco0bl IIPEICTABICHNUS CTATUCTUYECKUX JAHHBIX U YHMCIOBBIX MAacCHBOB C
TAHHBIX Ta0JINLAX. [TpakTiyeckue MOMOIBI0 TAaOIMII W JAMarpaMM C HCIIOJIb30BaHUEM aKTyaldbHBIX M BAXKHBIX JAHHBIX
(7 v) BBIUUCIICHUSI 1O  TaOJIM4YHBIM [(leMOorpaduueckue HaHHbIe, MPOU3BOACTBO IMPOMBIIUIEHHON M CEIbCKOXO35HCTBEHHOMN
JTAaHHBIM. W3Bneuenue U [IPOJYKLIMH, OOIIECTBEHHBIE U IPUPOJIHBIC SBICHNUA).
WHTEPIIPETALNS TabanuHbIX [M3y4aTh MeToAbl pabOThl C TAOJUYHBIMU M IPpaMUECKUMU MPEICTaBICHUSAMHI JaHHbIX C
naHHbIX. IlpakTuyeckas pa0oTa|moMoLIbI0 HU(POBBIX PECYPCOB B X0/1€ NPAKTUYECKUX PadoOT.
«Ta0muieny.
['paduueckoe IIpeJICTaBICHNE
TaHHBIX B BHJE  KPYIOBBIX,
CTOJIOMKOBBIX (cTonmbuaThIX)
muarpaMM. UTE€HHE U MMOCTPOEHUE
uarpamm. [Tpumepsl
nemMorpagpuuecKux Jyarpamm.
[TpakTrueckas pabota
«/ImarpammeD)
OnucarejJbHas UucnoBele  Habopel.  CpenHeeOcBauBaTh MOHATHA. YHCIOBOW HAOOp, Mepa LIEHTPAIbHONW TEHJCHIMM (Mepa LIEHTpa), B
CTATHUCTHKA apu(MeTHyecKoe. TOM YHCIIE CpeiHee apu(MeTndeckoe, MeIMaHa.
(8 u) Menuana  4yuciaoBOro  Habopa.OmnucbIBaTh CTAaTUCTUYECKUE JAHHbBIE C MTOMOIIBIO CPEAHETO apu(PMETHUUECKOTO UMETUAHBI.
Y CTONYMBOCTb MEIUAHBI. Pewrars 3amaun.
[Ipaktuyeckas pabora «Cpennue3ydyaTrhb CBOiiCTBAa CpelHUX, B TOM YHCJIE€ C MOMOIIBIO HU(PPOBBIX PECYpPCOB, B XOJE
3HAUEHUS. MPaKTUYECKUX paboT.
Haubonbmee 1 HauMeHblneeOcBaMBaThL MOHATHS. HauOosiblliee W HaWMEHbIIEe 3HAYCHHMsS YHCIOBOTO MacCHUBa,
3HAUYCHMUsI  YHCIOBOTO  Habopa.pa3max.
Pa3max. Pemath 3a1a4mn Ha BEIOOP crioco0a OMUCcaHMsl JAHHBIX B COOTBETCTBUH C IPUPOJIONAaHHBIX
U 1eJIIMU UCCIIETOBAHMS
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Ha3zBpanue
pasnesa (TemMbl)

(koIM4ecTBO OcHoOBHOE colep:KaHue XapakTepucTHKA JeITeJIbHOCTH 00YYAIOIINXCS

4acoB)

Cayuaiinast Cnyuaiinas M3MEHYUBOCTh [OcBaMBaTh NOHSITHUS. YacTOTa 3HAYCHUH B MAacCHBE JAHHBIX, TPYNIHPOBKA JIAHHBIX,

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

(6 1) MaccuBe JaHHbIX. I'pynnupoBka. (CTPOMTH U AHAJM3HPOBATH THCTOTPAMMBbl, HOAOMPATH [TOAXOISALINN LIar TPYHIUPOBKY.
['mcrorpaMmpL. OcBauBaTh rpaduueckre NpPEeACTaBIECHUS pa3HbIX BUJOB CIy4alHOM W3MEHYMBOCTH, B
[IpaxTnyeckas paboTa |rom urcie ¢ MOMOIIBIO MH(POBEIX PECYPCOB, B XOI€ MPAKTUIECKOI pabOThI
«CrnyuyaiiHas U3MEHYHBOCTbY

BBenenue B ['pad, BEpUINHA, pebpo. |OcBauBath moHATHSA: Tpad, BepmmHa rpada, pedpo rpada, creneHb (BaJIEHTHOCTbH

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

(4 9) nomonipto  rpadga.  Crenenp (OcBamBaTh NMOHATHUS: MYTh B rpade, siIepoB myTb, 00xoa rpada, OpueHTHUPOBAHHBIN

(BaJIeHTHOCTB) BepHIMHBI. Yucio
pébep W CcyMMmapHas CTENeHb
BepuinH. Llens m nuxn. Ilyts B
rpade. [IpencraBnenue 0
cBsizHOCTU Tpada. O6xon rpada
(stinepoB myTh). [IpencraBnenue
00 OpHEHTUPOBAHHBIX Tpadax

rpad.

PemaTh 3a1a4u Ha MOMCK CyMMBI CTeTeHel BepimnH rpada, Ha mouck ooxoxaa rpada, Ha
[OMCK ITYTEH B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh C€HOCOOBI TIPEICTABICHUS 3a1a4 U3 Kypca aireOpbl, T€OMETPUH, TEOPUH
BEPOSTHOCTEH, APYIMX NPEAMETOB C MOMOIIBI0 I'padoB (KapThl, CXEMbI, IEKTPHUUECKUE
1eny, GyHKINOHAIBHBIE COOTBETCTBHUS) HAa IpUMEpax.

BeposiTHOCTB M

CrnyyaliHplii ONBIT U CllydyaiiHOE

OcBauBaTh NOHATHSA. CIy4yailHBIH ONBIT M CiIy4ailHOE COOBITHE, MaJIOBEPOSTHOE U

yacToTa coObiTHe.  BeposiTHOCTB U |[OpaKTHYECKU JOCTOBEPHOE COOBITHE.
CJIYYAHHOIO0 4acrora COOBITHSL. Ponp [M3ywyaTh 3HaYUMOCTb MAaJIOBEPOSITHBIX COOBITMH B HpPHUPOJIE U OOIECTBE HA BaXKHBIX
coObITHA MaJIOBEPOATHBIX M IMPaKTUUYECKH [[IpUMepax (aBapuu, HECUACTHBIE CIy4yau, 3allUTa MEepCOHAIbHOM MH(pOpMAaINH, Iepeaaya
(4 9) TTOCTOBEPHBIX COOBITUI B |IaHHBIX).
npupoze u B obmectBe. Monera [M3y4aTh pojb KJIACCHUECKUX BEPOSATHOCTHBIX MoJiesell (MOHETa, MrpajbHas KOCTb) B
U UrpajgbHas KOCTb B TEOPHM [TEOPUU BEPOSTHOCTEH.
BEPOATHOCTEM. Ha6uonaTh M M3y4aTh 4acTOTy COOBITUH B MPOCTBIX HKCHEPUMEHTaX, B TOM YHCIE C
[TpakTnueckast padora «Yacrora [momoIlIbi0 HU(POBBIX PECYPCOB, B X0JI€ MPAKTUUYECKOM pabOThI
BBIMA/ICHUS OpJia
O0o00meHue, [Ipencrasienne naHHbIX. |[IOBTOPATH M3yYeHHOE U BHICTPAUBATH CUCTEMY 3HAHUI.
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Ha3zBpanue
pasnesa (TemMbl)

(koIM4ecTBO OcHoOBHOE colep:KaHue XapakTepucTHKA JeITeJIbHOCTH 00YYAIOIINXCS

4acoB)

KOHTPOJIb OnucarenpHas cratucTuka. [Pemiatp 3aJauyM Ha NPEICTABICHUE W ONKMCAHUE JAHHBIX C IOMOIIBIO H3YYEHHBIX
(5 4) BeposiTHOCTB clIy4aiiHOro [xapaktepucTuk. QQOcy:KIaThb NpUMePbl CIy4YallHBIX COOBITUH, MAaJOBEPOSITHBIX U

COOBITHS MPAKTUYECKH JOCTOBEPHBIX CIIyUaiiHBIX COOBITUH, X POJIM B IPUPO/IE U KU3HH YeTIOBEKa
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9 kuaacc (He MeHee 34 4)

Ha3Banmue
pasaeia (TemMbl)

OcHOBHOe coep:kaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4aromuxcsi

(koIHUeCcTBO
4acoB)
IloBTOpEHME [IpencraBnenue JaHHbIX. (IIOBTOPATH M3y4yeHHOE U BBICTPAUBATH CUCTEMY 3HAHMIA.
Kypca 8 kjiacca OnucarenpHas cTaTUCTUKA. [PemiaTh 3agayM Ha MPEACTaBICHUE M OINHCAHME JAHHBIX C IOMOIIBK H3Y4YEHHBIX
(49 Cnyuaitnas W3MEHYUBOCTb. [XapAKTEPUCTHK.
Cpennue uucinoBoro Habopa. [PemiaThb 3aa4M Ha IPEJCTaBICHHUE TPYIIIMPOBAHHBIX JIAaHHBIX U ONHCAHHME CIydyallHOU
Crny4aiinbie COOBITHS. [U3MEHYMBOCTH.
BepostHocTn 51 4acTOThl. |PemiaTh 3aJa4mM Ha ONpPENEICHUE YaCTOThI CIIYYaHBIX COOBITUH, 00CYXKICHUE TTPUMEPOB

Kinaccuueckue MOACIIN TCOpUHU
BepOHTHOCTeﬁZ MOHCTa u

UI'paJibHast KOCTb

CIIy4aiiHBIX ~COOBITHUH, CIIy4alHBIX

CO6BITI/II71, HX POJIK B IIPHUPOJAC U )KU3HH YCIIOBCKA

MaJIOBCPOATHBIX MW IIPAKTHYCCKH TOCTOBCPHBIX

OnucarteabHas OTKJIOHEHHS. Jucniepcust |(OcBAMBATL NOHSATHS: JWUCIEPCHS U CTAHAAPTHOE OTKIOHEHHE, HCIOIb30BATh OTH
CTATHCTHKA. uncrioBoro Habopa. CTaHIapTHOE |[XapaKTePHCTHKM IS ONMCAHHS PACCEHBAHMS JAHHEIX.
PaccenBanue OTKJIOHEHHE YHCIIOBOTO HAaGOpa. |BBIABHTATH THIIOTE3bI 00 OTCYTCTBHH MIIM HATHYHH CBSA3M IO JUATPAMMAM PACCEHBAHMSL.
IAHHBIX JIMarpaMMbl paccerBaHUs CTPOMTH JHarpaMMbl PACCEHMBAHUS MO MMEIOIIMMCS JAHHBIM, B TOM YHCIE C MOMOIIB
(449) KOMITbIOTEPA
MHuo:kecTBa MHOXkeCTBO,  TOJMHOKECTBO. |OCBAMBATH MOHATHS. MHOKECTBO, SIEMEHT MHOYKECTBA, TTOJMHOKECTBO.
(4 u) Onepanyy HaJ MHOKECTBAMH: |BBINOJHATH ONMEPANMH HAJl MHOKECTBAMHU: 00beIMHEHHE, TIepecedeHHe, JOMOTHEHHE.
00BeIMHEHHE, nepeceuenue, [MCNoab30BaTh CBOWCTBA: TIEPEMECTUTENBHOE, COYETATENHHOE, —pACTIPeIeTUTENbHOE,
JOTOTHEHHE. BKJTFOUCHHIS.
CpoiictBa  onepamuii  Han |[Mcmoan3oBaTh rpaduyueckoe NpeNCTAaBICHHE MHOXKECTB MpPH OMHCAHHH pEealbHBIX
MHOKECTBAMH: TIPOLIECCOB U ABJICHUH, MPH PELISHHH 3a7a4 U3 APYTUX YYEOHBIX IPEIMETOB H KypCOB
TIepeMECTHTENBHOE,
COYETATENBHOE.
BeposiTHOCTD DieMeHTapHbIE COOBITHS. OcBauBaTh MOHSITHS. IEMEHTAPHOE COOBITHE, CIydaifHoe COOBITHE KAaK COBOKYITHOCTB
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Ha3zBanue
pa3naena (TemMbl)

OcHoBHOe coepxkaHue

XapaKTepHCTI/IKa HECATECJIbHOCTH Oﬁy‘lalOlIII/IXCﬂ

(koMUeCcTBO

4acoB)

CIy1anHoro CitydaiiHble COOBITHA. |ONArOMPUATCTBYIOUIMX ASJEMEHTApHBIX COOBITUH, pPAaBHOBO3MOXKHBIE 3JIEMEHTapHbIC
coobITHS biiaronpusrcTBytomue COOBITHS.

(6 1) DJIEMCHTapHBIC COOBITHS. PemaTh 3aJa4M  HA  BHIYHCIICHHE BEPOSITHOCTEH COOBITUH TI0  BEPOSTHOCTSIM

BepostHOCTH COOBITHI. OTBITHI
C PaBHOBO3MOKHBIMHU
HIIEMEHTapHBIMU COOBITHSIMHU.

CiyyaliHblii BEIOOD.

[TpakTuueckass pabora «OnbITHI

HIIEMEHTAPHBIX COOBITUI CITy4aifHOTO OIBITA.

PemiaTh 3a7a4n Ha BBIYMCICHUE BEPOSITHOCTEH COOBITUI B ONBITaX ¢ PAaBHOBO3MOKHBIMHU
RIIEMEHTAaPHBIMU COOBITUSMHU, B TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEpA.

IIpoBoANTL M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMM 3JIEMEHTapHBIMHU COOBITUSIMU (C
MCII0JIb30BAHUEM MOHET, UIpPAbHBIX KOCTEH, APYTrUX MOJeNel) B XOJ€ MPaKTUYECKOU

c DABHOBOIMOMKHBIMU {260y
JIEMEHTAPHBIMU COOBITUAMU
Brenenne B Teopuro/lepeBo.  CpoiictBa  nepeBa: |OcBamBaTh NOHSTHS. JepeBO Kak rpad 0Oe3 mukia, BUcA4as BeplIMHA (JIMCT), BETBb
rpagoB €/IMHCTBEHHOCTb IyTH, |IepeBa, MyTh B JIEpPEBE, 1UAMETP JIepeBa.
(49 Cy1iecTBoBaHUE Bucsueil [U3yuarhb cBoiicTBa JepeBa: CyIIECTBOBAaHHE BUCSYEW BEPIIMHBI, €IUHCTBEHHOCTb MYTH
BEPILMHBI, CBS3b MEXJY YHUCIOM [MEXAY IBYMs BEPILMHAMU, CBSI3b MEXIY UMCIOM BEPILUH U YUCIOM pEDep.
BepIIMH M yuciaoM pédep. (PemarTsh 3aga4yM Ha MOKCK U MEepeUMCICHUE MyTel B JepeBe, ONpeieleHre Yncia BepIIUH

[IpaBHUIO YMHOXKEHUS.

win pédep B aepeBe, 00XoJ OMHApHOrO JiepeBa, B TOM 4YHCJIE C NPUMEHEHHWEM IpaBHiia
YMHOXKEHUS
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Ha3zBanue
pa3naena (TemMbl)

OcHoBHOe coepxkaHue

XapaKTepl/ICTI/IKa HECATECJIbHOCTH Oﬁy‘lalOlIII/IXCﬂ

(koMUeCcTBO

4acoB)

O0o00menne, [IpencraBienue naHHbIX. ([lOBTOPATH N3yUeHHOE U BHICTPANBATH CHCTEMY 3HAHUMH.

KOHTPOJIb OnucarenpHas cTaTHcTUKa. |[PemiaTh 3aJauM Ha NPEICTaBICHHE U ONUCAHUE [AHHBIX C TOMOMIBIO H3YyYEHHBIX
(4 9) ['padsr. BepositHocTh [xapakTepuctuk. Pemats 3aqauu ¢ npuMeHenueM rpagos.

CIIy4aifHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

PemiaTh 3a1aul Ha HAXOXKJEHHUE BEPOSITHOCTH CIY4allHOTO COOBITUS IO BEPOATHOCTSIM
RJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B ONBITaX C PAaBHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU
COOBITUSIMU.

PemaTh 3a1a4u Ha HaXOXACHUE BEPOSATHOCTEN 0ObEIMHEHUS U TIEpeceYeHUsl COOBITUH, B
TOM 4YHCJIe HE3aBHUCHMBIX, C HCIIOJIb30BAaHHEM TpaUUecKuX TPEACTABICHUN M JepeBa
CIIy4aifHOTO OIIBITA.

PemiaTh 3a1a4u Ha MepeyrciieHe KOMOMHAIM (YKCiIa NepecTaHOBOK, YMCia COUeTaHU),
Ha HaXO0XJIEHHE BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCIE C

MCII0JIb30BAHHUEM TPCYI'OJIbHUKA ITackans.
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10

KJjacc (He MeHee 34 4)

Ha3Banmue

pasiena (Tembr) OcHoBHOE coJep:kaHue XapakTepucTHKA 1eATEJIbHOCTH 00y4al0INXCs

(KosIHYeCTBO

4acoB)

IloBTOpEHue [IpencraBnenue JnaHHbIX. [IIOBTOPATH M3y4YEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

Kypca 9 kJjacca OnucarenpHas CTaTUCTUKA. [Pemiars 3aa4u HA PEJICTABICHUE U OIIMCAHUE TAHHBIX.

(4 9) Onepanuu  Hax  coObITUsIMU. [PemiaTh 3aJa4d Ha HAXOXKJICHUE BEPOSITHOCTEH OOBEIMHECHHS U TEPECCUCHUs COOBITHH, B

HezaBrucuMoCTh COOBITHI

TOM YHUCJIE HE3aBUCHMBIX, C HCIIOJIb30BAaHHEM TpaUUecKuX TPEACTABICHUN M JepeBa
CJIy4allHOT'O OIIbITA.

Pemiath 3a1auM Ha MepeurCcIeHEe KOMOUHAIIMI (YKclia IepPecTaHOBOK, YHCIIa COUETaHHI ),
Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHII ¢ MpUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE C
MCII0b30BaHUEM TpeyroibHuka [lackans.

JIEeMEeHTBI KomOunaTopHoe npaBwio |(OcBauBaTh NOHATHA. KOMOMHATOPHOE NPAaBUIO YMHOXKEHUS, YIOpSAJOYEHHas Iapa,
KOMOMHATOPUKH  [YMHOXXEHHUS. IlepecTaHoBKH. [Tpoiika OOBEKTOB, IE€PECTAHOBKA, (haKTOpHal YHUCIA, COYETaHHe, YUCIO COYETaHHH,
(4 v) @DaxTopuan. Coderanus u 4uciao [TpeyroiabHuk Ilackas.
COYETaHUM. TpeyronpHuk (Pemiarh 3agauyd  Ha IIEPEUHCICHHE YIOPSAAOYEHHBIX Iap, TPOEK, IEPEUUCICHUE
[lackans. IlpakTuueckas paboTta [IEpeCTaHOBOK M COYETAHUN JIEMEHTOB Pa3IMYHBIX MHOXKECTB.
«Bbruncnenue BeposiTHocTel ¢ (PemaTh 3agadm Ha MpUMEHEHHE YKcia COYETaHUM B ainredpe (COKpaléHHOEe YMHOKEHUE,
VCIIOJIb30BAHUEM 6unoM HeroTona).
KOMOWHATOPHBIX ¢yHkuuii |Pemarb, npuMeHssi KOMOMHATOPHKY, 3a7a4ll Ha BHIYMCIIEHUE BEPOSTHOCTEH, B TOM YHCIIE
HJIEKTPOHHBIX TAOIHID) C IMTOMOIIIBIO TEKTPOHHBIX TAOJIUI] B XO/I€ TPAKTUYECKON pabOTHI.
I'eomeTpuueckas ([[‘eomerpuyeckas BepOATHOCTh. [(OCBAMBATh MOHATHE T€OMETPUYECKON BEPOSATHOCTH.
BEPOSITHOCTH CnyuaitHelii  BeIOOp TOukM 13 [PemiaTh 3aJayM Ha HaXOXXJEHHE BEPOATHOCTEM B OIBITAX, MPEACTAaBUMBIX Kak BbIOOD
(49 ¢urypel Ha IUIOCKOCTH, M3 [TOY€K U3 MHOIOYroJbHHMKA, Kpyra, OTpe3ka WJIM JYTH OKpPYKHOCTH, YHCIOBOTO
OTpe3Ka, U3 YT OKPY)KHOCTH.  [[IPOMEKYTKA.
UcnbiTanus VcnbiTanue. Ycrnex M Heynada. (OcBaMBaTh NOHSITHA. MCIBITAaHHE, JJIEMEHTApHOE COOBITHE B MCIBITAaHUM (yclleX H
bepnyJu Cepus ucCHBITAaHUH /10 TMEPBOrO |[HEyJayda), CepHusl UCTIBITAHUN, HACTYIUIEHHE TIEpBOro ycnexa (Heyaauu), cepys UCTIbITaHUuI
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Ha3Banue
pa3zaesa (Tembl)

OcHoOBHOE coiep:KaHue

XapakTepucTHKA JeATeJIbHOCTH 00YYAOIINXCS

(kosTHYeCTBO
4acoB)
(6 u) ycnexa. Mcnoeiranus bepnymnu. |bepHyiu.
BepositHOCTH cOOBITHI B cepun |PemaTh 3aja4u Ha HAXOXKJEHHUE BEPOATHOCTEH COOBITUH B CEPUU UCIBITAHUNA 1O IEPBOTIO
VICIIBITAHUI bepnymu. |ycrexa, B TOM 4Hciie ¢ IPUMEHEHUEM (OPMYJIbl CyMMbI F€OMETPUYECKOM POrpecCcHH.
[IpakTrueckas pabora |[PemiaTh 3aJa4M Ha HAXOXKACHUE BEPOSITHOCTEH HIIEMEHTAPHBIX COOBITHH B CepHH
«HcnblTanus beprymm» HCIbITaHUN DepHyuIM, Ha HAaXOXKIEHUE BEPOSTHOCTH ONPEIEIEHHOIO YMCIIA YCIIEXOB B
CepHUM UCHIBbITaHUN bepHyiuIn.
M3yuatrh B X0/1e NPaKTH4YeCKOH padoThl, B TOM YUCIIE C IOMOILBIO IUPPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITAaHUN bepHysun.
CayuaiiHas Cnyuaitnas BEJIMYMHA n |OcBOMTH MNOHATHA. Cly4yailHas BEJIMYMHA, 3HAYEHUE CIy4YallHOM  BEJIMYMHBI,
BeJMYMHA pacrpeelieHue  BEPOSATHOCTEH. [pacIpellelIeHUE BEPOATHOCTEH.
(6 1) Matemaruueckoe oxuganue u M3ydarb M 00Cy:KAaTh IpPUMEPbl JUCKPETHBIX U HEMPEPBIBHBIX CIYYalHbIX BEJIUYHMH
NTACTIEPCHS CIy4ailHOW ((pOCT, BEC UYEJIOBEKA, YHWCICHHOCTh HACEJEHUs, JPyrue W3MEHUMBBIC BEJIMYUHBI,
BEJINYUHBI. [Ipumeps! [paccMaTpuBaBIIMECS B Kypce CTaTUCTUKH), MOJAEIbHBIX CIIy4alHbBIX BEJIMYMH, CBSI3aHHBIX
MaTEeMaTHYECKOIr0 0’KMJIaHUS KaK |CO CIIy4alHBIMU OIbITaMH (OpOcaHUEe MOHETHI, UTPAJIbHOM KOCTH, CO CIy4YailHBIM BHIOOPOM
TEOPETUYECKOTO CpEIHEero [ T.IL.).
3HAYCHUS BEIUYMHBI. OcBauBaTh NOHATHA. MaTEMaTUYECKOE OXXKHMJIAHUE CIYy4alHOM BEIWYMHBI Kak
[loHaTne o 3akoHe OOJBIIMX [TEOPETHUECKOE CpeJHee 3HAueHWe, IUCIepPCHs CIy4dalHOM BENMYMHBI Kak aHaJor
YUCEL. W3mepenue |[mucnepcuy 4MciIoBOro Habopa.
BEPOSITHOCTEM ¢ momoulplo [Pemiarb 3aga4yM  Ha BBIYKMCIEHHE MATEMaTUYECKOrO OXHUJIAHUA W JUCIEPCUU
yacToT. IIpumMeHenune 3akoHa. JIMCKPETHOM.
O0001eHueE, [IpencraBnenue naHHbIX. ([IoBTOPATH M3y4eHHOE U BBICTPANBATH CUCTEMY 3HAHUM.
KOHTPOJIb OnncarenpHas craTucTuka. [PemaTe 3aga4yM Ha PEICTABICHUE U ONTMCAHUE JAHHBIX.
(10 v) BeposiTHOCTB cirydaitHOro PemiaTh 3aga4ym Ha HaxOXICHHE BEPOSTHOCTEH COOBITHIA, B TOM YHCIIE B OIBITaX C

COOBITHS. DJIEMEHTHI
KOMOWHATOPHKH. Caydaiinbie
BEJIMYUHBI ¥ PACIIPEICIICHUS

[PABHOBO3MOKHBIMH ~ 3JICMCHTAPHBIMU CO6BITI/I$IMI/I, BCpOHTHOCTCﬁ O6I>C,Z[I/IHGHI/I$I n

repecevyeHus COOBITUH, BBIYHUCIATH BEPOSATHOCTH B ONBITAX C CEPUSMH CIyYalHBIX
MCITBITAHUN
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ITpu pazpaGoTke paboueil mnporpaMmbl B TEMATUYECKOM IIJIAHUPOBAHUM JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTHU
UCIIONIb30BAaHUSl  AJEKTPOHHBIX  (LU(POBBIX) 0O0Pa30BATENBHBIX PECYPCOB, SBISIOMUXCS  Y4eOHO-METOIUYECKUMU
MaTepuagamMu (MyJIbTUMEIUIHBIE IPOrpaMMBbl, JJIEKTPOHHbIE Y4YEOHMKM U 3aJa4HUKH, OJJIEKTPOHHbIE OMOIMOTEKH,
BUPTYaJIbHBIC JTAOOPATOPHH, UTPOBBIE MPOTPAMMBI, KOJJICKIIUU HU(POBBIX 00pa30BATENBHBIX PECYPCOB), UCHOIB3YEMBIMU
Uit o0ydueHMss W BocmuTaHus oOydarommxcsi ¢ PAC, mpencTaBieHHBIMH B JJIEKTPOHHOM (LM(POBOM) BUIE H
peanu3yomuMu - aunakTuueckue Bo3moxkHocTH MKT, conepikaHue KOTOpPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00

00pa3oBaHUMU.
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noaxoAbl K ONEHUBAHUIO IIVTAHUPYEMBIX PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMM METOJIAMHU TIPOBEPKU 3HAHUW W YMEHUN OOYy4YaronIuxcsl IO
MaTeMaTUKE SBJISIIOTCS YCTHBIM OMPOC W MUChbMEHHBbIE padoThl. K MHChMEHHBIM
dbopMaM KOHTPOJISI OTHOCSITCS: MATEeMATHYECKHE JUKTAHThI, CAMOCTOSITEIIbHBIE U
KOHTPOJIbHBIE padOThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHOBHbIE BHIBI NPOBEPKM 3HAHUM — TEKyllas W WTOroBas. Tekymas
IPOBEPKA IMPOBOJUTCA CUCTEMATHYECKH K3 ypoKa B YpOK, a UTOroBas — IIO
3aBEpIIEHUU TeMbI (pa3jiena), MKOJIHHOTO Kypca.

ConepxaHue OIIEHKH, KPUTEPHUH, MPOLEAYypa, COCTAaB HHCTPYMEHTApUs
OLICHMBaHUsA, (opma MPEACTaBICHUS PE3YJbTaTOB pa3padaThIBACTCS C Y4YETOM
TUIMOJOTUUECKUX W  HUHAUBUIYAIbHBIX OCOOEHHOCTEW oOOydJaromuxcs, HX
UHIMBUYaTbHBIX 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH.

JIns  OUEHMBaHUSI  JOCTHXKEHUS  IUIAHUPYEMBIX  00pa30BaTEIbHBIX
pe3ynbTaTtoB A yuanuxcs ¢ PAC BaxHa Takas opranu3aius 00ydeHus, KoTopas
MpeayCcMaTPUBACT CBsA3b OOYUEHHS C JIMYHBIM JKU3HEHHBIM OIIBITOM CaMOIo
yyYalerocss M pa3BUTHE €ro >KMU3HEHHOW KOMMETEHUUU JI MPEOJIOJICHUS
dbopmanuzamum moayuYeHHbIX YMEHUN U 3HAHUM.

OoOyuatomuiics ¢ PAC wumeeT mpaBo Ha NPOXOXKJIEHUE TEKYIIEH,
IPOMEKYTOYHOM U TOCYJapCTBEHHOW MTOTOBOM aTTECTAIIMHM HE TOJBKO B OOIIEH,
HO ¥ B UHBIX (popmax. Jlnsa obyuaromerocs ¢ PAC 3To MOXeT ObITh arTecTanus B
WHJVMBUIYaTbHOM TIOPSIIKE, B MPUBBIYHBIX YCIOBUSIX, B IPUCYTCTBUU 3HAKOMOI'O
MeJarOrHYecKoro  pabOTHHWKA, C  HWCIOJIB30BAHUEM PA3IMYHBIX  CIIOCOOOB
ajanTaly  TpeAbiBICHHUS y4yeOHBIX 3aJaHui, C Yy4YeTOM OCOOEHHOCTEU
JUYHOCTHOTO,  SMOIMOHAJIBHO-BOJIEBOrO W IO3HABaTEJIBHOTO  Pa3BUTHUSA
obyuaroruxcsi ¢ PAC.

[Ipu olLleHHBaHUM JUYHOCTHBIX PE3YJIbTATOB HEOOXOJUMO OOECIEUHTD
WHIMBUyJIU3ALUIO 3TAITHOCTA OCBOECHUS 00pPA30BATENbHBIX PE3YJbTaTOB B CBI3U
C HEPaBHOMEPHOCTHIO U OCOOCHHOCTSIMU pa3BuTHsl 1mKoJabHUKA ¢ PAC. [lockonbky

OMOIMOHAJIBHO-BOJICBOC W JIMYHOCTHOC PA3BUTHC aYTHYHOI'O HIKOJbHHKA HEPECIAKO
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3aJCPKUBACTCA 110 CPABHCHHUIO C THIIMYHO Pa3BHUBAIOIIMUMHUCA CBCPCTHHUKAMU,
AOIIYyCTHMaA OpPHCHTAIWA Ha JIMYHOCTHBIC PE3YJIbTAaTbl C YUYCTOM pPCaJIbHOI'O

IICUXOJIOTHUYCCKOI'0 BO3pacTa.

CHEIUAJIBHBIE YCJOBUSA PEAJIN3ALIUU AUCHUIIJIMHBI

C yderoM o0coObIXx oOpa3oBaTelNbHBIX MNOTpeOHOCTEH, oOydarommxcs ¢ PAC
HEOO0XOMMO:
- aJanTUpPOBaTh METOJbI IMPEACTABICHUS HOBOIO MaTepuaya, CIOCOObI TEKYIIEro
KOHTPOJII H  PENpEe3CHTAMM  TOJYYCHHBIX 3HAHWH, MPEAyCMOTPETh TIPH
HEOOXOJMMOCTH BO3MOXKHOCTH BBITIOJIHEHUS YacTH 3a/laHui C HCIOJIh30BaHUEM
HKT);
- pazpemath oOyuaromumcsi ¢ PAC umeTh B KayecTBE CHPABOYHOrO Marepuasa
BU3YaJIbHBIE CXEMbl M aJITOPUTMbI, OTIOPHBIE KOHCIIEKTHI, MOIIArOBbIE WHCTPYKIIUH,
MOMOTAIOIIMe B PEIICHUU MaTEeMaTHYECKUX 3a1ad (B TOM 4YHUCIE, U BO BpeMs
MIPOBEPOYHBIX padOT);
- B TOM city4ae, eciu oOydaromuiics ¢ PAC uCHBITBIBa€T CTOUKUE TPYJHOCTH B TOM,
9TOOBI CXEMaTU3WPOBATH pEIUICHHE, CAeJaTh KPATKYI 3aluch W IUIAH PEIIeHUs
TEKCTOBOM 3aJlayu, WHTEPIPETUPOBATH PE3YJIbTAThl, MOJYYCHHBIC MPH PEUICHUU
3aJlayu, PEKOMEH]IYETCsl TIOCTETIEHHO YBEIMYMBATh CJIOKHOCTh 3a/IaHHM, HapuMep,
OTPAaHUYUTHCS TPOCTHIM PEIICHUEM 33aJauH, MPOAOJDKas padoTy MO MOATAMHOMY
MIPEOJIOJICHUIO KaK HA yPOKaX MAaTEeMAaTHKH, TaK H B paMKax pean3alliy MPOrpaMMbI
KOPPEKIMOHHOU paboThI,
- TIPU CTOMKHMX 3aTPyJHEHUSX TNPU TOCTPOCHUH YEPTEIKEH B Kypce T€OMETPUHU
PEKOMEHIYyeTCsl 4YacTh 3aJaHWil  BBIMOJNHATH C HCIOJIb30BaHUEM IH(PPOBBIX
00pa30BaTENBHBIX PECYPCOB, BU3yaTU3UPYIOIINUX T€OMETPUIECCKHIE MPEACTABICHUS;
- JUISl IEPEHOCAa TIOJYYCHHBIX 3HAHUM B peajbHYI0 KU3Hb PEKOMEHIYETCS CO3/1aBaTh
yCIIOBHS JUIsl OTPaOOTKU TIOJYYCHHBIX HABBIKOB BO BHEYPOYHOW M BHEIIKOJIBHOU
NESATEIbHOCTH M TIOBCEJHEBHOM MHU3HM C YyYacTUEM M TOMOILBIO POJUTENEH
obyuarorerocsi ¢ PAC

- IIpn HCEAOCTATOYHO paSBHTOﬁ MOTOPHUKEC WM CKIOHHOCTH K M&KpOFpa(bI/II/I,
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paspeimnTh 00yyaroneMycs oJIb30BaThCs TETPAIbIO B KPYIHYIO KIIETKY;

- NpU HEJOCTATOYHOM CPOPMHUPOBAHHOCTH TI'paOMOTOPHBIX HABBIKOB MOTYT
WCITOJIB30BAThCS PA3JIMYHbIE CIIOCOOBI aanTaluy YYEOHBIX MaTEpHUATIOB U 3aJaHU,
B TOM 4YMCJIE€ COKpAallleHuE 00beMa MUCbMEHHBIX 3aJaHUM MPU COXPAaHEHUM YPOBHSI
CJIO)KHOCTH, BO3MOXHOCTB BBIITOJIHEHUS 3aJaHni ¢ ucnoibzoBanueM cpencts UKT u
T.J.

- nopy4atb oOydaromuMcs ¢ PAC BBIIOJTHEHNE NPOEKTOB, NPE3EHTALNMN, JOKIA10B

Ha TCMBI U3 3TOI0 pasaciia AJIs IMOBBIIICHUS MOTUBALIMK K U3YUCHHIO IIPpEAMCETA.
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