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OenepanbHas pabouass mporpamma (nanee IIporpamma) mo yueOHOMY TIpEAMETY
«Marematuka» paspaborana Ha ocHoBe DPI'OC OOO, dexnepanbHO NPOrpaMMbl
BOCIIUTAHUSI C Y4YETOM pacHpeneN€éHHbIX IO KjaccaM IpOBEPSIEMBbIX TpPeOOBaHMM K
pesynbratam ocBoeHus: OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOILErO

oOpa3zoBaHus.

IHHOACHUTEJIBHASA 3AIITMCKA

OO01mast xapakTepucTHKA y4eOHOro npeamera «MareMmaTuka

®denepanbHas pabodas mporpaMma Mo MaTeMaTHUKE I OOYYaroIIUXCS C
PAC 5-10 xmaccoB pa3paborana Ha ocHoBe dDeaepalibHOTO TOCYAApPCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa OCHOBHOTO OOIIero oopa3oBaHUs C YYETOM H
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPETBABIIEMBIX K MaTEeMaTHUUYECKOMY
00pa3oBaHUIO, U TPAAUIUNA POCCUHUCKOTO 00pa3oBaHUs, KOTOPhIE O0ECIEeUHnBAIOT
OBJIQJICHUE KIIOYEBBIMH  KOMIIETCHIMSMHU, COCTABIIIOIIMMU OCHOBY  JJIA
HENPEpPHIBHOTO  O0Opa30BaHUS U CAaMOPA3BUTHS, a TakXke IEeJIOCTHOCTD
OOIIEKYIBTYPHOTO, JINYHOCTHOT'O U MO3HABATENIBHOTO pa3BUTHs oOydaromuxcs. B
paboueit mporpamme yuTeHbl uAeH U TonokeHus Koumenmuu pa3BUTHS
MaTeMaTH4ecKoro oopa3oBanus B Poccutickoit deneparum.

B osmoxy mmdpoBoit Tpanchopmanum Bcex cdep  UeIOBEUCCKOU
JESTEIbHOCTH HEBO3MOXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe€3
0a30BOIl MaTEeMaTHYECKOW TIOJTOTOBKH. YK€ B IIIKOJIE MaTeMaTHKa CIY>KUT
OMOPHBIM MPEAMETOM JJIi HM3YYEHUS CMEXKHBIX JHUCHUIUIMH, a IOCJIE IIKOJbI
peaNbHON HEOOXOUMOCTBIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHUE, YTO TPEeOyeT
MTOJTHOIICHHOW 0a30Boii 001e00pa3oBaTEeIbHONM IMOJATOTOBKHA, B TOM YHCIE |
MaTreMaTH4ecKod. ITO OOYyCIOBIEHO TE€M, YTO B HallM JHU PACTET YHUCIIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBCHHBIM MPUMEHEHUEM MATEMaTUKH: W B
chepe SKOHOMHUKH, U B OHM3HECE, M B TEXHOJOTHMYECKHX O0JACTIX, U JaXKe B
rymMaHuTapHeix cdepax. Takum o0pa3om, Kpyr oOydarOmIMXcCs, IJs KOTOPBIX

MATEMATHUKA MOXKCT CTaTh 3HAYMMbBIM IIPCAMCTOM, PACIHIUPACTCA.
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[IpakTueckas TOJE3HOCTh MaTEeMaTUKH OOyCIIOBJIEHa TeM, 4TO €€
MPEAMETOM  SIBISIIOTCA ~ (yHIAMEHTaldbHBIE  CTPYKTYpPHl  HAIIEr0  MHpA:
MPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIC OTHOIIEHUS OT MPOCTECHUIINX,
yCBAaMBAaGMBIX B  HEMOCPEACTBEHHOM  OIBITE, IO JIOCTATOYHO  CIIOXKHBIX,
HEOOXOMUMBIX I Pa3BUTHs HAYYHBIX W TPHUKIAJAHBIX HACH. be3 KOHKpEeTHBIX
MaTeMaTHYeCKUX 3HAHWW 3aTPYJAHCHO TOHUMAaHWE NPHUHIIMIIOB YCTPOWCTBA H
UCIIOJIb30BAaHUS  COBPEMCHHOW TEXHUKH, BOCIPHUATHE W  WHTEPIPETAIUs
pa3HOOOpa3HOH COIMAIBHOW, SKOHOMHUYECKOH, MOJUTHYCCKON WH(OOpMaIUH,
Manod(PeKTUBHA TIOBCEAHEBHAs MpaKTHYecKas JeATeIbHOCTh.  Kakmomy
YeJIOBEKY B CBOCH JKU3HHU TIPUXOJMTCS BBIIOJHATh PAc4Y€Thl M COCTABIIATH
QITOPUTMBI, HAXOJWTh W TPUMCHITH (OPMYJIBI, BIAJECTh NPAKTUICCKUMHU
npuéMaMu T€OMETPUUYCCKUX HM3MEPCHUN M TIOCTPOCHHH, YUTaTh WH(OpMAIUIO,
NPEJICTaBJICHHYI0 B BHJIC TaOJIMI, JAUarpaMM W TpaduKoB, JKUTh B YCIIOBHUSX
HEOMNPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIM XapaKTep CIyYalHBIX COOBITHH.
OIHOBPEMEHHO C paclIupeHreM chep MPUMEHEHUS MaTeMAaTUKH B COBPEMEHHOM
o01ecTBe BCE 0Oojiee Ba)KHBIM CTAHOBHUTCS MATEMAaTHYECKUH CTHUIb MBIIIICHUS,
NPOSIBIISIOIIMICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce n3ydeHus
MaTEMaTUKH B apceHa MPUEMOB M METOJOB MBIIUICHHS YEJIOBEKa €CTECTBCHHBIM
00pa3oM BKJIIOYAIOTCS WHIAYKIHMS W JIEAyKIHs, 0000IIeHrne M KOHKPETH3allus,
aHaM3 W CHHTE3, KJIACCH(UKAIHUg M CUCTECMAaTH3allus, a0CTparupoBaHHE H
aHajgorus. OOBEKTBI  MaTeMaTHYCCKMX  YMO3AKIIOYCHUM, TMpaBWwiia  HUX
KOHCTPYHUPOBAaHHUS  PACKpPhIBAIOT  MEXaHU3M  JIOTUYECKHX  ITOCTPOCHHI,
CIOCOOCTBYIOT BbIpaOOTKEe yMEHHs (POPMYIUPOBATh, 0OOCHOBBIBATH M JIOKA3bIBAThH
CY)XJICHHsI, TEM CaMbIM pa3BHUBAIOT JIOTMYECKOE MBIILICHWe. Bemymas poib
MPUHAICKUT MaTeMaTUKe W B (HOPMUPOBAHUU AITOPUTMHUYSCKOW KOMITOHEHTHI
MBIIIUICHUS W BOCIIMTAaHUM YMCHHUH JICMCTBOBAaTh 110 3aJaHHBIM aJTOpHUTMaM,
COBEPIIICHCTBOBAaTh M3BECTHHIC M KOHCTPYHMPOBATh HOBBIC. B mporiecce pemieHus
3a/1a9 — OCHOBOM y4eOHOH JIESITCIHPHOCTH Ha ypOKaX MaTEMaTHKH — Pa3BHUBAIOTCS
TaKKe TBOPUYECKas M MPHUKJIATHAS CTOPOHBI MBIIIJICHHUS.

OO6yueHne MaremaTuke Ha€T BO3MOXHOCTH pa3BHBATh Yy OOYYarOUIUXCS
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TOYHYIO, PallMOHAIBHYIO U MH()OPMATUBHYIO peyb, YMEHUE OTOMpaTh Hauboliee
MOAXOIAIINE SI3bIKOBbIE, CHMBOJIMYECKHUE, TPAPUUECKUE CPEICTBA JIJISl BHIPAXKECHHUS
CYKIEHUH U HATJSAIHOTO UX MPEACTABICHUS.

HeoOxonuMbIM =~ KOMIIOHEHTOM  OOHIEH  KyJbTYphl B  COBPEMEHHOM
TOJIKOBAaHUM  fABJISIETCS ~ O0Ilee  3HAKOMCTBO C  METOJAMHM  TO3HAHMS
JNEHUCTBUTENBHOCTH, NPEJACTABICHUE O MpeAMEeTe U METOJaX MaTeMaTUKH, HX
OTJIUYMI OT METOJOB JPYIrUX €CTECTBEHHBIX M TyMaHUTapHbIX HaykK, o0
OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTUKU JUIsl pelleHUs] HaYyYHBIX M MPUKIATHBIX
3anay. Takum oOpa3zom, MareMaruyeckoe OOpa3zoBaHUE BHOCHUT CBOM BKJIaa B
dbopmupoBaHue o0I1IeH KyJIbTYPhI UEJIOBEKA.

N3yueHue mMaTeMaTHKH TaKkKe CHOCOOCTBYET ICTETHUUECKOMY BOCIUTAHHUIO
YeJioBeKa, MOHMMAHHUIO KPAacoOThl M MU3AIIECTBA MAaTEeMaTHUYECKUX PaCcCYXICHHM,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHUIO UIEU CUMMETPHH.

Hns  obyuaromuxcss ¢ PAC wmarematnuyeckoe oOpa3oBaHHE HMEET
BBIPKEHHYIO  KOPPEKLUHMOHHO-PA3BUBAIONIYI0  HAMpPaBIEHHOCTh, BIUSET Ha
pa3BUTHE a0CTPAKTHOTO MBIIUIEHUS, JOTHYECKOT0 M KPUTHYECKOTO MBIIUICHHS.
Taxxe Marematrnyeckoe 0Opa3OBaHME HANPABICHO HA Pa3BUTHE UX >KU3HEHHBIX
KOMIIETEHIIMH, TaK KaK 3HaHWUS U yMEHHS, MOJydaeMble TPU MU3yUYCHUU MpeaMeTa
«MareMaTtukay, MO3BOJISIOT UCIOJB30BaTh UX B MOBCEAHEBHOM KU3HU U TaKUM
o0pa3oM pacmupsaTh HHIAUBUAYAJIBHBIM ONBIT oOywaromerocsa. Ha pasButue
KU3HEHHON KoMmeTeHnnn Yy oOydaommxcss ¢ PAC Takke HampaBieHO
UCIIOJIb30BaHUE B XOJA€ M3ydeHHs mpeamera «MartemaTtuka» MNTpPaKTHUYECKUX

MCTOAOB U PaCUYCTOB.

Hean usyyeHus yyeOHOro npeamera «MaTteMaTuka

[IpuoputeTHrIMU 1IeTIAIMH  OOyueHHMsT MaremaTuke B 5-10 Kkmaccax
SIBJISIFOTCSL:

dbopMupoBaHue EHTPATIBHBIX MATEMATUUECKUX TOHATUN (YUCIIO, BEIMUMHA,
reoMeTprudecKas durypa, IIEpEMEHHAs, BEPOSATHOCTD, byHKLMSA),
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00€ecrneynBaIUX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHus 00y4arOLUUXCS;

MOJIBE/ICHHE O0YYaloLIMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTHUKU U OKPYKAIOIIEro Mupa, MOHMMaHHE MAaTeMaTHKU Kak
YacTH 00ILIeN KyJIbTYphl UEJIOBEUYECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaroumumxcs,
NO3HABAaTEIbHON  AKTMBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIICHHS, THTEpeCca K U3yUYCHUIO0 MaTeMaTHKH,

dopmupoBanue (yHKIIMOHATBHON MaTEMaTUYECKON T'PaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  NPOSIBICHHUS ~ MAaTeMAaTHYECKUX  TMOHATUH,  OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYyaIUsX U NPU U3YYCHUU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEH,
(dbopMynHpoBaTH UX Ha SA3bIKE MATEMATHUKU M CO3/1aBaTh MAaTEMAaTUYECKHUE MOJIEIH,
OPUMEHATh OCBOCHHBII MaTEMaTHUYECKUW ammapar i pPEIIeHUs MPaKTHKO-
OpPUEHTHPOBAHHBIX 3a/la4, HWHTEPIPETUPOBaTh U OLICHUBATHh IOJIYyYECHHbBIC
pE3yIbTaTHI.

OcHOBHbIE JIMHUU COJIepkKaHusd Kypca mateMatnku B 5—10 kmaccax: «Hucna
U BBIYUCIICHUSA», «Anredpa» («AnreOpanmvecKkue BBIPAKCHHS», «YPaBHCHUS H
HepaBeHCTBay»), «DyHkuun», «l'eomerpus» («['comerpuueckue QGUTYpsl U HX
cBOicTBa», «M3MepeHHne TeoMEeTpUYECKUX BeIUUUH»), «BeposTHOCTL U
CTaTUCTUKaY». JlaHHbIE TUHUU PAa3BUBAIOTCS MapaJUIENbHO, KaXK1as B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JIPYroi, a B TECHOM
KOHTakTe U B3aumojenctBuu. Kpome »53Toro, ux oO0BEAUHSAET JOTHYECKas
COCTaBJISIONIAs, TPAJUIMOHHO MpPUCYIIas MaTeMaTUKEe W MPOHU3bIBAIONIAs BCE
MaTeMaTU4ecKue Kypchl W cojaepxatenbHble auHuU. CdhopmynupoBaHHOE B
deneparbHOM IOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPTE OCHOBHOI'O OOLIETO
oOpa3oBaHus TpeOOBaHUE «YMETh OMNEPUPOBATH MOHITHSIMH: OIpeNeTICHHE,
akchuoma, Teopema, J0Ka3aTeIbCTBO; YMEHHUE PACllO3HABATh UCTUHHBIE U JIOKHBIE
BBICKAQ3bIBAHUS, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpUILIAHUSl BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a (popMupoBaHue
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JIOTUYECKUX YMEHHUH pachpelensieTcss Mo BCeM rojaM oO0y4yeHUs Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM peE3ybTaTam
ocBoeHus denepanbHoil pabouell HporpamMMmbl, paclpene]€HHbIM 10 ToAaM
o0y4eHus, CTPYKTYpUPOBAHO TaKuM 0O0pa3oM, YTOOBl KO BCEM OCHOBHBIM,
MPUHIMIHAIBHBIM BOIpOcaM oOydaromuecs: oOpalaiuch HEOJHOKPATHO, YTOOBI
OBJIaJICHUE MATEMAaTUYECKUMM TOHATUAMU M HaBBIKAMHU OCYIIECTBIISUIOCH
NOCJIEIOBAaTeIbHO W TOCTYIATEIbHO, C  coOmofeHHMeM  IPHUHIIMIA
OPEEeMCTBEHHOCTH, a HOBBIE€ 3HAHHUS BKIIOYAJIUCh B  OOLIYI0 CHCTEMY
MaTEMaTUYECKUX TMPEACTABICHUN 0O0ydJaromuxcs, paclmpsas u yrayomuss eg,

00pasys MpoYHbIE MHOKECTBEHHBIC CBSI3H.

IpuHounsl peanusanum padoyeid NpPorpaMmsl

CucTeMHO-1€ITETbHOCTHBIN TOAX0/, MPEANOJIaraloluii aKTUBHOE BOBJICYEHHUE
ydaierocsi B y4eOHYIO JeATEIbHOCTh Ha OCHOBE €ro HWHTEPECOB M C yYEeTOM
0COOCHHOCTEH €ro MOTHUBAITMOHHOM Chephl.

[IpyHIMIT KOMIUIEKCHOCTH, TMPEANOJaratoluii CBSI3b H3YyYEHUS COJCpKaHUA
npeameTra «MaTeMaTuka» ¢ CoJepKaHHEeM JIPYTHX MPEIMETHBIX 00JIacTel, B TOM
YHUCIIe KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB.

[IpuHIKMIT TIPEEeMCTBEHHOCTH, OMPEACIAIONINN HEOOXOIUMOCTh  OINPEACICHUS
YPOBHS AaKTyaJlbHOTO M O KaWIIero pa3BUTHS M ydeTa oOpa3oBaTeIbHBIX
pe3yJIbTaTOB, MOJYYEHHBIX 00yJaIOMMMCS KaK Ha dTare HayajdbHOW IIKOJIbI, TaK U
Ha Ka)XJI0M dTare o0y4yeHHs] B OCHOBHOM IIKOJIE.

NunuBunyanbaeii u  auddepeHnupoBaHHbii  moaxoapl. DopMbl W METOJbI
00y4YeHMs, TOPSAOK HM3YYCHHUS U CIOKHOCTh OCBOCHHS Y4eOHOro marepuasa
MOTYT BapbHUPOBAaThCS B 3aBUCHUMOCTH OT YPOBHS TIO3HABATEIHHOTO W
SMOILIMOHAIBHO JTUYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHIIBHBIX M CIA0BIX CTOPOH
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yuamterocs ¢ PAC.

KoMaHiHbII oAX0A — 1S MONYYEHUs! YCTOMYMBBIX Pe3yJIbTaTOB, MOJIHOLEHHOTO
OCBOEHHS TMpPEAMETHOrO0 MaTepuayia, pa3BUTUS HKU3HEHHOHM KOMIIETEHIUU
obyuatomuxcsa ¢ PAC HeoO0X0oIMMO COINIACOBaHME YCWIMHM BCEX CIELMAIUCTOB,
HENOCPEJCTBEHHO YYaCTBYIOIIUX B OOy4YeHUH (YUUTENIeH, ThIOTOPOB, MEJAroroB U

CIICOUAJIMCTOB IICUXOJIOTO-IICAAI OTHYCCKOI'O COHpOBO)KI[CHI/IH).

XapakTepucTHKA 0CO0bIX 00pa3oBaTe/IbHBIX OTPEOHOCTEH

o0yuarwmmuxcs ¢ PAC

s abdextuBHOM opranuzanuu ooydenus ydanmuxcs ¢ PAC mo npeamery
«MatemaTtuka» He0OX0UMO ONUPATHCS Ha CIEAYIONIHEe 0COObIe 00pa3oBaTEIbHbIE
NOTPEOHOCTHU:

- B UCIOJIb30BaHUU crienuduunbix s odywaromuxcs ¢ PAC meronos,
METOJIUK, TIPUEMOB U CIIOCOOOB MOJa4M yueOHOTrO MaTepuaia, HEOOXOIUMBIX ISt
YCIIEIIHOT'O OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBbl;

- B HCIOJBb30BAaHUU CHENU(UUECKUX CPEACTB OOyueHUs (Harpumep,
JOTIOJIHUTENIbHOW ~ BU3yaJIM3alliM, JONOJHUTEIbHBIX CPEACTB TOOLIPEHUS U
CpPeACTB I CO3JaHUSA CHUTyallMu Yycriexa), Oosee audpepeHIInpOBaHHOM,
"momraropom" 00y4ueHuH;

- B HUCIOJIb30BAHUU CPEJICTB, CTUMYJUPYIOIIMX MOTHUBALHUIO YYallerocs ¢
PAC x 00y4enHuto, mpex/ie BCEro CBsI3aHHBIX CO C(hepoil eT0 HHTEPECOB;

- B CO3MaHUH U TONJEPKKE UYETKOM BPEMEHHO-IIPOCTPAHCTBEHHOMU
CTPYKTYpbl 00pa3oBaTEIbHON Cpelibl, B OpraHu3alllid KIACCHOTO MOMEIICHUs W
pabodero Mmecra yu4ailerocsi, yMEHbIIAIOMIEH BO3MOXXHOCTh BO3HHUKHOBEHUS
HEaJIeKBaTHOI'O MOBEJACHUS BO BPEMSI YPOKa;

- B y4eTe OCOOCHHOCTEH CEHCOPHOW YYBCTBUTEIHHOCTH (TIPEayINpPEKICHUE
CUTyallul, CBA3aHHBIX C CEHCOPHBIM JUCKOM(POPTOM B 3aBUCUMOCTH OT
0COOEHHOCTEH yJallerocs);

- B Pa3BUTUHU MOTPEOHOCTH B PEYEBOM KOMMYHHMKAIIMM U OKa3aHUE MMOMOIIU
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B €€ MHCIOJb30BAaHUU HEMOCPEICTBEHHO B CHUTyallud OOILIEHHS Ha YpoOKax
MaTEeMaTHUKH;
- B UHJIMBU]lyaJIM3allU1 CUCTEMbI OLIEHUBAHUS 00pa30BaTEIbHBIX PE3YJILTATOB;
- B MIOJIEPKKE MEPEHOCA OCBOEHHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN U3

OJIHOM IpeIMETHOM 00JacTH B APYTYIO.

MecTto npeaMera B yueOHOM NJIaHe

B cootBerctBuM ¢ DenepanbHBIM TOCYJApCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHIApPTOM  OCHOBHOTO  o0miero oOpa3oBaHUS  MaTeMaTHKa  SIBIISCTCS
o0s3aTeNIbHBIM MPEIMETOM Ha JaHHOM YpoBHe oOpazoBanus. B 5-10 kmaccax
yueOHbIH ipeaMeT «MaTeMaTHKay TPaJAUIIMOHHO N3YYaeTcs B paMKaX CIIETYIOIINX
yu4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Maremaruka», B 7/—10 kiaccax —
KypcoB «Anrebpa» u «leomerpusi». Hacrosimeli mporpaMMoil BBOAUTCS
CaMOCTOSATEIbHBIN YueOHBINH Kypc «BepoSTHOCTh M CTATUCTUKAY.

TemaTnueckoe IUTAHMpPOBAaHUWE YYEOHBIX KYpCOB M PEKOMEHIYyEeMOE
pacnpeneneHue  y4yeOHOro BpeMEHHU Il  HM3y4YeHHUs  OTHENBHBIX  TeM,
NPEIJIOKEHHBIE B HACTOSMIEH MporpaMMe, HaJo paccMaTpuUBaTh Kak MpUMEpHbBIC
OpPUEHTHUPHI B TIOMOIIb COCTABUTENI0 aBTOPCKON paboueld mporpaMMmbl U MPEKIE
BCEro y4uTelnto. ABTop pabodeil mporpaMMbl BIpaBe YBEIUYUTh WM YMEHBIIUTH
IPEIOKEHHOE YHUCIIO YU4eOHBIX YaCOB Ha TeMY, YTOOBI YIUIyOUTHCS B TEMAaTHKY, B
OoJblIeH CTENEHU 3aMHTEPECOBABIYIO0 O0YUYaIOLIUXCA, WIM HApPaBUTh YCUIIMS Ha
peooIeHue 3aTpyaHeHHUM. JlomycTUMO TakXke JIOKaJIbHOE MepepacipeieseHie u
NEPECTaHOBKA JIEMEHTOB COJIEP)KaHUsl BHYTPH JAHHOTO KJlacca WM BHYTPH BCETrO
Kypca npu HeobxoaumocTu. KoanuecTBo MpoBepOUHBIX paboT (TeMaTUYeCKU U
WUTOTOBBI KOHTPOJIb KadecTBAa YCBOCHUsI YYEOHOrOo Marepuana) W WX THII
(camocTOsITENIBHBIE W KOHTPOJBHBIE PAOOTHI, TECTBI) OCTAIOTCS HAa YCMOTpPEHHE
yaurtens. Takxke yduTenb BIpPaBe YBEIUYUTh WM YMEHBIIUTh YHUCIO YYSOHBIX
yacoB, OTBeIEHHBIX B DenepanbHOl pabodeil mnporpamMme Ha 0000I1IeHUE,
MOBTOPEHME, CHUCTEMATH3aIMI0 3HAHUKW OOydJaromuxcs. EIWHCTBEHHBIM, HO
MPUHIIMITHAIBHO BaXHBIM KPUTEPUEM, SBISCTCS JTOCTIDKCHHE pE3yIbTaTOB
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o0ydeHus, YKa3aHHBIX B HACTOSIIEH MpOrpaMMe Ha KOHEIl YPOBHSI OCHOBHOIO
o01iero oOpazoBaHus.

Conepxanue yueOHOro mpeamera «MaTeMaTuka», TPEICTaBICHHOE B
®denepanbHOM  amanTUpoBaHHON pabouelt mporpamme, cooTBercTByeT DI'OC
000, denepanbHON OCHOBHOM 00pa30BaTENIbHONM MpOrpaMMe OCHOBHOT'O OOIIEro

0o0pa30BaHus C yY€TOM IMPOJIOHT ALY Ha OJAMH TOJ.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Pesynbratel 00ydeHuss mo ydeOHOMYy mpenmeTy «MaremaTuka» B
oTHoIeHnHn Bcex obOyuarommuxcs ¢ PAC oleHHBaIOTCS MO OKOHYAaHUU OCHOBHOTO
oO1ero oOpazoBaHusI.

C yderom auddepeHIMpPOBaHHOIO XapaKkTepa TPeOOBaHUHN K MJIaHUPYEMbIM
oOpa3oBaTelIbHBIM pE3yJibTaTaM TEKyIIass M TPOMEXYTOUHas aTTecTanus II0
ydeOHOMY mpenMery «MaTeMaTuka» MPOBOJUTCS C WCIOJIb30BaHUEM HE TOJBKO
CTaHJAAPTU3UPOBAHHBIX, HO U  pa3pabOTaHHBIX T[ENaroroM KOHTPOJILHO-
U3MEPUTEIHHBIX MAaTEPUAIIOB.

[IpumeneHnne Kk 00y4aronIMMCsl BHEITHUX CTaHAAPTU3UPOBAHHBIX MPOILIEAYD
OLICHKU JOCTIKEHUH MO MPEIMETy, B TOM YHUCJIE BCEPOCCUUCKHE MPOBEPOUYHBIC
paboThl, TPOBOAWTCS  TOJBKO C  pa3pelieHuss pojauTenei  (3aKOHHBIX
npeacrasureneil) odydaromuxcsi ¢ PAC w/mnu ¢ paspenieHrs caMux y4Jariuxcs,
MpY TIOCTHXKEHUU UMU 16-JIeTHEr0 BO3pacTa.

Pe3ynbTaThl MPOMEKYTOUHON aTTECTALIMU UCIIONB3YIOTCS MPHU pa3pabOTKe U
KOPPEKTUPOBKE aJallTUPOBAHHON 00pa30BaTEIbHON MPOrPaMMbl 00YUAIOIIUXCS.

OcBoenue yueOHOro mnpeamera «MaremaTtukay JTOJDKHO OOeCTeunBaTh
NOCTH)KEHUE Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs CIEIYIOUIUX

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YIbTAaTOB:

JINYHOCTHBIE PE3YIAbTATDbI
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JIn4HOCTHBIE  pE3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4EOHOTO MpeaMera
«MaremMaTuka» XxapaKTepU3yHTCS:

ITaTpuoTn4yeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM HMHTEpeca K [POLUIOMY UM  HACTOSUIEMY POCCUHCKOU
MAaTEMATHKHA, [€HHOCTHbIM  OTHOUIEHHMEM K  JOCTHXKEHHSIM  POCCHUHCKUX
MaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIBI, K HMCIOJIB30BAHUIO ATHUX
JOCTH>KEHUH B IPYTMX HAayKaX U MPUKIAIHBIX chepax.

I'pasxxpanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 0053aHHOCTEH IrpakJIaHUHA U PeaTM3allUU €ro
npaB, TMPEJCTaBICHHMEM O MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUM, TPOLEAYp Tpa)kaaHCKOro obimiecTtBa (BBIOOpHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCYKJICHUIO dTUYECKUX MPOOJIEM, CBI3aHHBIX C
NPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUNW HAyKHU, OCO3HAHHEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B AEATEIIBHOCTH YUYEHOTO.

Tpynosoe BocnuTanue:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a1ad
MaTeMaTUYEeCKOM HAIPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEW JKM3HM Ui YCIEMHON MpodheCcCHOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMI; OCO3HAaHHBIM BBIOOPOM H
OCTPOCHUEM MHAMBUAYATbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TIIAHOB C
y4€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYECKOe BOCIIUTAHNE:

CIIOCOOHOCTBIO K AMOIIMOHAJBHOMY H  JCTETUYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUH, PACCYXKIACHHUN; YMEHHUIO BHJIEThH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{eHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHEHTAallMEd B JEATEIIBHOCTA HA COBPEMEHHYK) CHUCTEMY HAy4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa, MPUPOJIBI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HAyKUM Kak c@epbl YeI0oBeYeCKOU

ACATCIIBHOCTH, OTaIlOB e€ Pa3BUTHA W 3HAYUMOCTH JIA Pa3BUTHUA LHHUBHUIIN3AIHUH,
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OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTH4YECKON KyJIbTYypOl Kak CpelICTBOM
MO3HAHUS MHpPA; OBJIAJICHUEM MPOCTEHIIUMU HaBbIKAMH HCCJIEA0BATEIBCKOM
JEATEIILHOCTH.

duznyeckoe BOCNUTAHHE, (POPMHUPOBAHUE KYJbTYPbI 310POBbS U
IMOIMOHATBLHOTO 0JIATOTOTYyYHsA:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTUYeCKHWE 3HAHUS B HHTEpPEcax CBOETO
3MI0POBBSI,  BEACHUS  370pOBOr0  o0Opaza KU3HM  (370pOBO€  MHUTAHHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATUM U OTABIXA, peEryispHas ¢uzndecKas
aKTUBHOCTB); C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO K€ MpaBa JAPyroro 4eioBeka.

IKO0JOTHYeCKOe BOCIIUTAHHUE:

OpUEHTAIMEN Ha IPUMEHEHUE MAaTEeMaTHYCCKUX 3HAHUM IS pelieHus 3a/1a4
B 00JaCTH COXPAHHOCTH OKPYXKAIOIIECH Cpejbl, TJIAaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX IOCIEJICTBUM IS OKPYXKAKIIEH Cpeapl; OCO3HAHHEM
I00aJIBLHOTO XapaKTepa SKOJOTHUECKUX ITPOOIeM U MyTel UX PEeIICHUsI.

JINYHOCTHBIE pe3yabTaThl, o0ecreunBaOIINe aJaNTaIHIO0
o0yyammerocss K H3MEHSIIOIIUMCS YCJOBHSIM CONMAJIBHOWH W TPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHSM B YCIIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUYECKYIO AEATeIbHOCTh, B TOM YHCIIC
YMEHHE YYUTBCS Yy JPYTHX JIOJICH, MPHOOpPETaTh B COBMECTHOM JEATCIbHOCTH
HOBBI€ 3HAHUS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOAUMOCThIO B (POPMHUPOBAHWUM HOBBIX 3HAHWM, B TOM YHCIIC
dbopMyITHpPOBATh UACH, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHHUIX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HaBaTh JS(PUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, IJIAHUPOBATHh CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYalHIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIC PEIICHUS W JACHCTBUSA, (POpMYyIHpOBaTH U OILICHUBATh PUCKH U
MOCTIE/ICTBUSA, (POPMUPOBATH OTIBIT.

12



VY ob6yuatoniuxcs ¢ PAC Bo3MOKHA HCKaKEHHOCTD M 33JI€PKKa TOCTHKEHHUS
JUYHOCTHBIX pE3yJbTaTOB, CBsS3aHHas MpPEeXJIE€ BCEro C HEAOCTaTOYHOU
c(OpPMHPOBAHHOCTHIO CAaMOCO3HAHUS M CaMOOLIEHKH, a TaKXe MpeoOagaHueM
MH(DAHTUIIBHBIX MPEACTABICHUH 0 ce0e B MOAPOCTKOBOM BO3pacTe. Y MIKOJIBHUKOB
¢ PAC wuyacto HaOmomarOTCs BBIPAKCHHBIE CIIOKHOCTH OCO3HAHUS CBOEH
COLIMAJIBHON MJEHTUYHOCTH, CIOKHOCTH B NMOHMMAaHUU M NPUHATHUHU LIEHHOCTEH,
HOPM U TpaBWi, OMNpPEACNAIOIINX TMOBEACHHE THUIMYHO PAa3BUBAIOIIMXCS

CBCPCTHUKOB.

MeTtanpeaMeTHbIe pe3yabTAThI

[TockonbKky HapylieHUs COIMAIBHOTO B3aUMOJICHCTBHUS W OOIICHHUS HE
TOJIBKO BXOAST B CTPYKTYPY HapyUIEHH NpHU PacCTPOMCTBAX ayTUCTUUECKOTO
CIIEKTpa, HO W SBIAIOTCS CTOMKUMHU U TposiBisitoTcs y Bcex july ¢ PAC Ha
MPOTSHKEHUHU BCEH KU3HH, (OPMUPOBAaHNE KOMMYHHKATUBHBIX Y Y /[ y ydammxcs ¢
PAC Ttpebyer HampaBIeHHOTO MMEIaroru4eckoro BO3JACHCTBUS KaK B YPOUHOH, TaK
U BO BHEYPOUHOM JESATEIbHOCTH yYalIUXCs, a TAaKKE€ B paMKax KOPPEKIMOHHOU
paboTHI.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI yU4eOHOTO MpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCS OBJIaJICHUEM VHUBEPCATIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
oeticmausmMu U YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OCLICMBUIMLU.

Ynueepcanvnvie no3HaeamesibHbvle oetlicmeus obecnequsaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSA — OKpyJcarowe2o  Mupa,  NpUMeHeHue  J02UYecKux,
ucce008amenbCKux onepayul, ymenuti pabomams ¢ ungopmayueti).

ba3oBrie nornyeckmne AeHCTBUS:

BBLISIBJISITH 1| XapaKTepu30BaTh CYIIIECTBCHHBIEC MPU3HAKU
MaTeMaTH4YEeCKUX OOBEKTOB, TOHSATUM, OTHOIICHUNH MEXIy TMOHSATHUIMU,
dbopMynupoBaTh ONpPEACIACHUS TOHATHH; YCTaHABIWBATh CYIIECTBEHHBIN

MPU3HAK KJIacCU(UKaIMU, OCHOBAaHUS Il 0OOOOIIEHUSI U CPaBHEHUS, KPUTEPUU
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MIPOBOJIUMOTO aHAJIH3a,;

BOCHIPHUHUMATDH, ()OPMYJTHPOBATL U NPeOOPa30OBBIBATHL CYKICHUS:
YTBEPIUTEIbHBIC U OTPULIATEILHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

BBISIBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H U
POTUBOpEUHs B (aKkTax, JAHHBIX, HAOTIOJCHUSAX U YTBEPKICHUSIX; MIpeaaraTh
KPUTEPUH VISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M MMPOTHBOPEUHH;

AeJaTh BBIBOJABI C WCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JETyKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH TI0 aHAJIOTHH;

pa3dupaTh J0Ka3aTeILCTBA MATEMAaTHYCCKUX YTBEPIKICHUN (TIPSIMBIC H OT
NPOTUBHOTO), TPOBOJUTH CAMOCTOSITCJIBHO  HECJIOKHBIC  JOKA3aTeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIINIO, TPUBOJIUTH ITPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

BBIOMPATH CIIOCO0 pemieHus y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pCIICHMs, BHIOMpAaTh HaWOOJCe TMOAXOMSIIMA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBrble ucciaenoBarebCckue AeCTBHA:

HCIO0JIb30BaTh BOIPOCHI KaK MCCIICIOBATEILCKA MHCTPYMEHT TO3HAHUS;
dbopMynUpoBaTh  BOMPOCH,  (UKCUPYIOIIME MIPOTHBOpEUHUE, MpoOIIeMy,
CaMOCTOSITCJILHO YCTaHABJIMBATh MCKOMOE W JIaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHCHHUE;

NPOBOIAUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOXHBIH
AKCIIEPUMEHT, HEOOJBIIIOE WCCIENOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIEeCKOTO 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXIY COOOIA;

caMoCTOATeIbHO  ¢opmyJMpoBaTh 0000IIEHUS W  BBIBOABI IO
pe3ynbTaTaM  TPOBEAEHHOTO  HAONIOACHUS,  WCCJICJAOBAaHMS,  OIICHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIICHNUI;

NMPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanumeii:
BBISIBJISITh HEIOCTATOYHOCTh W W30BITOYHOCTh WH(POpPMAIIUU, JTAHHBIX,
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HEO0OXOIUMBIX JIJIsl PEIICHUS 3a]auH;

BBIOMPATD, AHAJIU3HPOBATD, CHCTEMATH3HPOBATH u
HHTEPNPETUPOBATH UHPOPMAIUIO PA3IUYHBIX BUAOB U (HOPM MPEICTABICHUS;

BBIOMpATh (QopMy TpeACTaBleHUS HHPOpPMAIMU W WUIFOCTPUPOBATH
pelmiaemMble  3aJauyd  CXeMaMH, JdarpaMMamH, HWHOW Tpadukoil u  ux
KOMOWHAIIHSIMU;

OIIEeHUBATH HAAEKHOCTH MHPOPMAIMHM TIO0 KPUTEPHUSM, IMPEAT0KEHHBIM
yuuTesaeM Wik cPopMyIUPOBAHHBIM CAMOCTOSITEIBHO.

1)  Vnuusepcanvruvlie KomMmynuxamuenvle Oelicmeus 00ecnedusaom
chopMUPOBAHHOCIb COYUATLHBIX HABLIKO 00YUAIOUJUXCS.

Oo0menue:

BOCIIPpUHUMATh M  (GOPMYIHUPOBATh CYXJACHHUS B COOTBETCTBHH C
YCIOBUSMHU U LEJISIMU OOIIEHUS; SICHO, TOYHO, FPAMOTHO BBIPaXXaTh CBOIO TOUKY
3peHus B YCTHBIX (MPY HAJIMYUU BO3MOKHOCTH) U MUCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUS] MO0 XOAYy pelleHus 3aJladyd, KOMMEHTHPOBATh  IMOJYYECHHBIN
pe3yIbTaT;

B X0JIe 00CYXICHHS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIa€MOI TEMBI,
npoOJieMbl, peliaeMoil 3ajayu, BBICKA3bIBaTh WJEH, HAIlEJIEHHbIE Ha TOUCK
PEIICHHS; COMOCTABISTh CBOU CYXKICHHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapY»XUBaTh Pa3IMYUE U CXOJCTBO MO3UIMHN; B KOPPEKTHOU (popme
dbopMynHpoOBaTH pa3HOTIACHS, CBOM BO3PAKECHHUS,;

NPENCTaBIATh  pe3yJdbTaThl  pEIICHHS  3aJadd,  JIKCIEPUMEHTA,
UCCJIEIOBAHUA, MPOEKTA; CAaMOCTOSITEIbHO BBIOMpaATh (pOpMAaT BBICTYIUICHUS C

yu€TOM 3ajlady TPE3eHTAIlMH, OCOOCHHOCTEW ayJuTOpUU W WHIUBUIYAIBHBIX

BO3MOKHOCTEM.
CoTpyaHN4eCTBO:
MOHUMATh M  HCIOJB30BaTh  INPEUMYIECTBA  KOMAaHJIHOU u

WHJMBUAYabHOW pPabOThl MPU pEIICHUH YYEOHBIX MaTeMaTHYECKUX 3a/1ady;
MPUHUMATH 1I€JIb COBMECTHOW [I€ATEIbHOCTH, IUIAHUPOBATh OpraHU3aIUIO
COBMECTHOU pabOThl, pacrpeiensaTh BUAbl padOT, 10roBapuUBaThCS, 00CYyk AaTh
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MIPOIIECC U Pe3yNbTaT PabOoThl; 00001aTh MHEHHSI HECKOJIBKUX JIIO/ICH;
y4yacTBOBAaTh B TIpPyHmHoBbIX (opmax paboTel (oOCyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE€ IITYPMbI WU [p.); BBIIOJHITH CBOIO YacThb pPAaOOTHl U
KOOPJMHUPOBATH CBOM JEUCTBUSA C JIPYTUMHU YJ€HAMU KOMAHJIbl; OLIEHUBATH
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.
2)  Vuusepcanvuvie  pecynamuenvie  Oeticmeusi  0becnedusaom

QbOPMMPOGClHue CMbBICNI06bLX YCNMAHOBOK U IHCUSHEHHBIX HABLIKOB TUYHOCNIU.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh TUIAH, aJICOPUTM PElIeHUs 3a7adyu (WU €ro
4acTh), BBIOMpATh CIOCOO pEmICHUS ¢ YYETOM HMMEIIINXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ yuéToM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIaJ€Th CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJS —Ipolecca M|
pe3yibpTaTa peleHus MaTeEMaTUYECKOW 3aa4Hu;

OpEeABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IIPH PELIEHUU
3aJlauyu, BHOCUTh KOPPEKTUBHI B IEITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB,
HalJIEHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa AEATEIbHOCTU IMOCTABICHHOW LIENIU
U YCIOBHSIM, OOBSICHATh NPUYUHBI JOCTYDKCHHS] WM HEIOCTHKEHUS IICIIH,
HAXOJUTh OIITHOKY, 1aBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

VY yuammxcsa ¢ PAC ¢ tpynom ¢GopMHUPYIOTCS HaBBIKM B3aMMOJICHCTBUS C
YYETOM MO3MIMU JAPYroro U JUIMTENBHOE BPEMsI COXPAHSETCS ATOLICHTPUUYECKAs
MO3UILIMS B OOIIEeHWH, mpucylias OoJjiee muaianieMy Bo3pacTy. [laxe ywamiuecs,
YIIOBJIETBOPUTEIIBLHO BJIQJICIOIIINE TEXHUYECKOU CTOPOHOM oO1IeHN S,
3aTPYJHSIOTCS B OLICGHKE HAMEpPEeHUM U TMO3WIMU [apTHEpa U THOKOM
pearupoBaHUM Ha HW3MEHEHHMs, BO3HUKIIHE B cUTyanuu oOmeHus. OcoOeHHO
cinoxkHo y ywamuxcsi ¢ PAC dopmupyercss ymeHnue pabotarh B TpyIie H3-3a

CJIOKHOCTH 3aJa4du B3aHMOI[eI>'ICTBH$I OJHOBPEMCHHO C HCCKOJIBKMMHU IIaPpTHCPAMHA
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10 COBMECTHOU JI€ATEIBHOCTH.

Hecmotps Ha TO, 4TO B MOAPOCTKOBOM Bo3pacte y aereii ¢ PAC nossnsercs
MOTHBalMsl K OOIIEHUI0 CO CBEPCTHUKaMHU, O0€3 CO3[JaHus CHEUAIbHO
OpraHW30BaHHOM MoMouy WKOJbHUKY ¢ PAC B opraHm3anuu MeEXIMYHOCTHBIX
KOHTAaKTOB W pPa3BUTHM HAaBBIKOB OOIIEHUS CO CTOPOHBI [€1aroroB, €ro

cOOCTBEHHbIE ACHCTBUS MOTYT OBITh HEA((DEKTUBHBIMH.

IIpenmeTHble pe3yabTaThl

JlocTkeHue mpeaMeTHBIX pe3yibTaToB oOydaromumucs ¢ PAC Ha stame
oOy4eHHs] B OCHOBHOM IIKOJIE ONpPEENsIeTCs] UHIUBUIYAIbHBIMU OCOOEHHOCTSIMH,
CBSA3aHHBIMM KaK C OCOOEHHOCTSIMM TO3HABATEJIbHOW  JESATENIBHOCTH U
HEPABHOMEPHOCTBHIO PA3BUTHSl TCUXUYECKUX (YHKIMHA, TaK M COLMAJIBHBIM
ONMBITOM  ayTHUYHBIX  IIKOJHHUKOB. [loaToMy  JmOCTHIKEHHE  MPEIMETHBIX
pe3yJabTaTOB KOHKPETHBIM YUaIllUMCs MOXET HE BCErJla COBMAaTh C BPEMEHHBIMU
rpaHuiaMyu 00y4YeHUs 110 ToAaM 00y4YeHHUS.

[IpenmeTHBIE pe3ynabTaThl OCBOCHMsI paboyeil mporpamMmsl O MaTeMAaTHKE
IpECTAaBIIEHBI IO rojlaM O0Y4YeHMsI B CIEAYIOIIMX pa3/iesax IporpaMMBbl B paMKax
OTZICNIbHBIX KYpCOB: B 5—6 Kiaccax — Kypca «Marematuka», B /—10 kmaccax —
KypcoB «Anrebpa», «['eomerpus», «BeposTHOCTb U CTATUCTUKAY.

Pa3BuTHe 10rMueckux npeAcTaBlI€HUN U HABBIKOB JOTMUYECKOIO MBIIUICHUS
OCYILIECTBIISIETCS] HAa MPOTSXKEHUU BCEX JIET 00yYeHUsI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipeamonaraercsi, 4TO BBITYCKHMK OCHOBHOW IIKOJIBI
CMOXKET CTPOUTH BBICKA3bIBAHHWS W OTPULAHUS BBICKA3bIBAHMI, pacro3HaBaTh
VCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMS, NPUBOJIWUTH NPUMEPHl U KOHTPHPHUMEPHI,
OBJIaJICET MOHATHSAMU: ONpPENEICHUE, AKCHOMa, TEOpeMa, JOKAa3aTeIbCTBO — H

HAaYy4UTCs UCIIOJIB30BATh UX IIPU BBIIIOJIHCHHUHN y‘—Ie6HI)IX " BHey‘—Ie6HLIX 3ajgad.
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DOEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA»
5-6 KJIACCBI

Lean u3yyeHus yue0HOro Kypca

[TpuoputeTHRIMU TIETAMH OOYYEHUSI MaTeMaTUKe B 5—6 Kjiaccax SIBJISIFOTCS:

poJiokeHue (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTUUECKUX TTOHATUHN (UHCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), 0OECIeUnBaIOIIUX IMPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUsl 00yJarOITUXCS;

Pa3BUTHE MHTEIUICKTYIBHBIX M TBOPYECKHX CMOCOOHOCTEH OOyYaromuxcs,
N03HABATENIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUM, HHTEPECA K NU3YUEHUIO
MaTE€MAaTHKU;

MOJIBE/ICHHE 00YyYarouIuxcsi Ha JIOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI31 MAaTEMATUKHU U OKPYKAOLIET0 MUPA;

dbopmupoBanue GyHKIHOHATHLHOM MAaTEeMAaTHUYECKOW TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTeMaTH4YeCKWe OOBEKTHl B PEANbHBIX >KU3HEHHBIX CHUTYaIUsX,
IPUMEHATh OCBOEHHBIE YMEHHUS JJIsSl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATh MOJYYEHHBIE pPE3yJbTaThl U OLEHHUBATh MUX HA COOTBETCTBUE
MMPAKTUYECKON CUTYallUU.

OcHOBHBIE IIMHMM COJEpKaHHS Kypca MaTeMaTuku B 56 Kkimaccax —
apuMeTHdecKass W TeOMETpHYecKas, KOTOpPhIE pa3BUBAIOTCA MapaylieibHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOU JIOTUKOMN, OJJHAKO, HE HE3aBHCHMO OJHA OT
OpPYroM, a B TECHOM KOHTAaKT€ M B3aUMOJCUCTBHH. TakKe B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKH.

N3yuenne apudmernyeckoro marepuaia HAYMHAETCS CO CUCTEMAaTU3alluu U
pPa3BUTHA 3HAHUI O HATYpaJbHBIX YUCIAX, MOJYYEHHBIX B HaYaibHOU mikomue. [lpu
TOM COBEPIICHCTBOBAHUE BBIYHCIUTEIBHON TEXHUKU U (POPMHPOBAHUE HOBBIX
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TEOPETUYECKUX -3HAHUM COYETAETCSA C PA3BUTHUEM BBIYMCIMTEIBHOM KYJIBTYpPHI, B
YaCTHOCTU ¢ OOyYE€HHUEM MPOCTEHIINM MPUEMAM MPUKHUJIKK U OLUEHKU PE3YJIbTATOB
BbIUMCIICHUNA. VI3ydyeHue HaTypalbHBIX 4YHCEN NpoAojbkaeTcss B 6 Kkiacce
3HAKOMCTBOM C Ha4aJIbHbIMU NOHATUSMH TEOPUU JETUMOCTH.

Hpyroil kpynHblii OJOK B COJAEp)KaHUU ApUPMETUUYECKON JUHUU — 3ITO
npobu. Hauano u3ydeHuss 0OBIKHOBEHHBIX W JECATHUYHBIX APOOEH OTHECEHO K 5
KJ1accy. DTO MEPBBI 3Talm B OCBOCHUU JPOOEH, KOrjaa MpOMCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMU, MOHATUAMH TeMbl. [Ipn 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npobeilt B MONMHOM OOBEME MPEIIeCTBYET MU3YUYECHHMIO JIECATUYHBIX ApPOOEH, 4To
1eJIeCO00pa3HO C TOYKM 3PEHUsl JIOTMKM HU3JI0KEHHUS YHUCIOBOM JIMHHMM, KOT/a
npaBWwia JIEUCTBUA C JIECATUYHBIMH JApPOOSIMH MOXHO OOOCHOBaTh  yxKe
M3BECTHBIMU QJITOPUTMAMHU BBIMIOJHEHUS JAEUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMH JIPOOSMU PACHIUPUT BO3MONKHOCTH AJII TOHUMAaHUS
0Oy4YaromMUMHCs TPUKIAHOTO MPUMEHEHUSI HOBOM 3aIlMCU MIPU U3YyYEHUU JAPYTHX
IPEAMETOB U MPU MPAKTUYECKOM HUCIONIb30BaHUU. K 6 Kjaccy OTHECEH BTOpOM
9Tan B W3YYEHUU JpoOeH, Te TMPOUCXOJUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHeHUsI W TmpeoOpa3oBaHus JApoOEH, OCBOCHHUE HOBBIX BBIYHCIUTEIbHBIX
AJTOPUTMOB, OTTAYMBAHUE TEXHUKMA BBIUYMCICHUH, B TOM YHCJIE 3HA4YCHUU
BBIP@KEHU U, COIEPKAIINX U OOBIKHOBEHHBIC, U JIECATUYHBIC TPOOH, YCTAHOBICHHUE
CBsI3€i MEXIy HUMHU, pAaCCMOTpPEHHUE MPUEMOB pEeIlIeHUs 3a7a4 Ha podu. B Hauane
6 KJ1acca MPOUCXOINUT 3HAKOMCTBO C IIOHATHEM IMPOILIEHTA.

OCOOEHHOCTBIO H3Y4YEHHS] TIOJOKUTEIbHBIX W OTPULATENIBHBIX YHCEI
ABJIAETCS TO, YTO OHM TAK)K€ MOTYT pacCMaTpUBAaTHCA B HECKOJIBKO 3TanoB. B 6
KJIacce B Haudaie u3ydeHus TeMbl «lloyloKHTenbHBIE M OTPULIATEIIBHBIEC YHCIIA»
BbIIesieTca noarema «llemple 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMM ~ YUCIAMU WM JEUCTBHAMU  C  IOJIOXKHUTEIBHBIMU  H
OTPULIATENIBHBIMU YUCJIAMU MPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO MO3BOJISET HA JOCTYIHOM YPOBHE ITO3HAKOMHUTH YYAIIUXCSA MPAKTUYECKU CO
BCEMH OCHOBHBIMHM NOHSTUSMM TEMBI, B TOM YHCJIE W C NPABWIAMHU 3HAKOB IPH
BBITIOJIHEHUU apu(PMETUUECKUX JeUCTBUU. M3ydeHue palMOHalbHBIX YUCENl Ha

19



ATOM HE 3aKOHYHUTCS, a OyJET NPOJOJIKEHO B Kypce anreOpsl 7 Kiacca, 4YTo CTaHEeT
CIENYIOUIMM TPOXOJAOM BCEX MPUHLMIHAIBHBIX BONPOCOB, TEM CAMbIM
paszeneHue TpyAHOCTEH 00JierdaeT BOCIPUATHE MAaTepuala, a paclpeaeiaeHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPHUOOpPETAEMBbIX HABBIKOB.

[Ipu 0O0yuyeHuHn peleHnI0 TEKCTOBBIX 3aJad B 5—06 Kiaccax MCHOJIb3YHOTCS
apupmeTndyeckue NpUEMbI peleHus. TeKCTOBblEe 3aJaud, pellaeMble MpU
0TpabOTKE BBIYMCIUTEIbHBIX HaBBIKOB B 5—6 Kjaccax, paccMaTpUBaIOTCs 3aJaud
CIIEIYIOIIMX BHJIOB: 33/1a4ud Ha JBW)KEHHUE, HA YacTH, HA TMOKYINKH, Ha paboTy U
POU3BOJIUTEILHOCTh, HA MPOLEHTHI, HA OTHOLIEHUs W mponopuuu. Kpome toro,
oOy4aromuecs: 3HaKOMSTCS ¢ MPUEMAMH PEIlIeHUs 3a7a4 IepeOopoM BO3MOKHBIX
BapUaHTOB, y4yaTcs paboTtaTh ¢ MH(poOpMmaluen, mpeacTaBieHHol B Gopme Tabauil
WIH THarpaMM.

Pemenne TEKCTOBBIX 3a/lay 3a4acTyro BbI3bIBaeT y ydammuxcsi ¢ PAC
Cepbe3HbIE 3aTPYJHEHHS M3-32 OCOOEHHOCTEW pedyeBOro pa3BUTHS (HEJOCTATKOB
JIEKCUKO-TPAMMATHYECKOTO CTPOSI pe4H), CIOKHOCTEH B MOHUMAHUU MPUYMHHO-
CIIECTBEHHBIX CBs3eM U JeQUUUTAPHOCTH BOOOpaKEHHs. Ydaluecss MOryT
3aTPYJHATHCS B BBIJCJIEHUU 3HAUMMOM JUIsl pelIeHHs 3aJaud MHGOpMAIUIO,
IepeHoce CHOCOOOB  pelleHHs OJHOTHUIIHBIX  33Jady B cilydae  Jaxe
He3HauuTeIbHOro u3MeHeHus (opmynupoBku. lkonsHuku ¢ PAC moryr He
3aMeuyaTb KOCBEHHBIX ()OPMYJIMPOBOK U peliaTh 3aJayd, CYIIECTBEHHO
3aTPYIHSIOTCA B CXEMAaTU3allMM  pELIEHUs, COCTaBICHUM  BEPHOW U
MHPOPMATUBHOM KpaTKOM 3alKCH, COCTABICHUHU IIJJaHa pEIIeHUs 3aJayd U
yeptexka. M TpyaHO mOHATH, a TeM Oojee OOBACHUTH, IMOCIEIO0BATEIBHOCThH
3TallOB pEUIEHUs W CyThb TOIO WJIM HMHOIO MaTeMaTH4ecKoro naewcreus. Eme
TPYJAHEE WHTEPIPETUPOBATH PE3YyJbTaThl B 3aJa4€ M HCCIEAOBATH IOJTYyYEHHOE
pelLIeHHe.

B paboueii mporpamme mpeaycMOTpeHO (pOPMHUPOBAHUE MPOTEIEBTUYECKUX
anredpanyeckux TMpeAcCTaBlIeHH. BykBa Kak CHMBOJ HEKOTOPOTO 4HCIa B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOAMTCS NOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO HCIIOJIB3YeTCsl MPEXkIe BCEro JUIs 3alucu  o0umx
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YTBEPXKICHUA U TpeMIoKeHUud, (GopMys, B YaCTHOCTH JUIsl BBIYMCICHHS
F€OMETPUUYECKUX BEIIMYUH, B KAUECTBE «3aMECTUTEIN YUCIIA.

B kypce «MartemaTtuka» 5—6 KJIacCOB NMpEACTABIEHA HATJIAIHAS TEOMETPHS,
HalpaBJIeHHAasT Ha pa3BUTHE OOpPa3HOTO MBILUIEHHS, I[POCTPAHCTBEHHOIO
BOOOpaXeHUs, M300pa3UTENbHBIX YMEHUH. ITO BaXHBIM 3Tall B HM3YYECHUHU
F€OMETPUM, KOTOPBIA OCYIIECTBIIIETCA Ha HAIVIAIHO-IIPAKTUYECKOM YpPOBHE,
onupaeTcs Ha HaIIAHO-OOpa3HOEe MbILIUIEHHE OOydaromuxcs. bospmias poib
OTBOAUTCS IIPAKTUYECKOMN JESATEIbHOCTH, OIIBITY, DKCIIEPUMEHTY,
MozenupoBanuio. OOydaromuecs: 3HaKOMSITCA C T€OMETpUYeCKUMU (UrypaMmu Ha
IUIOCKOCTH U B TMPOCTPAHCTBE, C HMX MPOCTEUIIMMU KOH(PUTYpalUSIMH, y4aTcs
n300pakaTh WX Ha HEJIMHOBAHHOW W KJETYaTOM Oymare, paccMaTpuBalOT HX
IIPOCTEMIINE CBOMCTBA. B mpolecce u3ydeHus HaAIrISAHONW T€OMETPUU 3HAHUS,
NOJIyYeHHbIE O0YyYaloIMMUCS B HAyaJbHOM IIKOJIE, CHCTEMATH3UPYIOTCS W

PaCIHIMPSIOTCS.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe
CornacHo ydyeOHOMY IUTaHy B 5—6 Kjaccax M3ydaeTcs WHTETPUPOBAHHBIM
npeaMeT «MaTeMaTthka», KOTOPBIM BKIIOYAeT apu(pMeTHYecKuil Marepualn Hu
HATJISIIHYI0 TEOMETPHIO, a TakKe NPOIEIEeBTUYECKUE CBEICHUS W3 anreOphl,
AJIEMEHTHI JIOTUKH U HavaJla OMUCATEIbHONU CTATUCTUKHU.
VY4eOHbIH IaH Ha M3YYCHUE MaTEeMAaTUKH B 5—6 Kjaccax OTBOJUT HE MEHEe
5 y4eOHBIX YacOB B HEJEIIO0 B TEUEHUE KaXKIOTO Toja 0OOy4eHHUs, BCETO HE MEHeEe

340 y4eOHBIX YaCOB.

COHEPXAHUE YUEBHOI'O KYPCA «MATEMATHUKA»

5 KIIACC
HarypanbHsbie uncna u Hysb
Hatypansnoe umcno. Psm watypampabix uucen. Ywmcmo 0. M3ob0paxenue

HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (UMCIIOBOM) MPSIMOIA.
21



[To3uimoHHass HEMO3UIIMOHHOM CHUCTEMBI CUMCIEHMSA. [lecaTuuHas cucrema
CUUCJICHHS.

CpaBHeHUE HATYpaldbHBIX YHCEN, CPAaBHEHHE HATYpPaJbHBIX YHCEN C HYJIEM.
CrnocoObl cpaBHeHMs1. OKpYTJIeHHE HaTYpaJIbHbIX YUCEN.

CrnoxeHue HaTypaJIbHBIX YMCEeIT; CBOMCTBO HYJISA MPHU ClIOkKeHUU. Beiuutanue
KaK JIelcTBUE, 0OpaTHOE CIIOKEHUI0. Y MHOXKEHHE HATypaJIbHBIX YUCEN; CBOMCTBA
HYJd W €IWHUIBI TIpU YMHOXeHuMH. JlemeHue kak JeicTBUe, oOpaTHOE
yMHOXeHU0. KOMITOHEHTHI IeHCTBUM, CBSI3h MeXAy HUMH. [IpoBepka pesynbTaTa
apudmMeTrueckoro naeucTBusa. IlepeMecTuTenbHOE W coyeTaTebHOE CBOICTBA
(3aKOHBI) CJIOKEHMSI M YMHOXEHUS, paclpeeIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS.

Ucnonw3oBanne OykB s 0003HAUCHUS HEU3BECTHOIO KOMIIOHEHTA M
3aMKiCcH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

Jlenutenu M KpaTHbIE 4YHUCIA, pa3joXKEeHHEe Ha MHOXUTENW. IIpocTeie u
cocTtaBHble yncna. [Ipu3Haku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CreneHb ¢ HaTypajJbHBIM MOKa3aTelEeM. 3aluch 4YHUCIa B BHUIE CYMMBbI
Pa3psAIHBIX ClaracMbIX.

YuciioBoe BbIpakeHUE. BbIUMCICHHWE 3HAYEHWN YHCIIOBBIX BBIPAKCHU;
MOPSANOK  BBINIOJHEHUS ~ JCUCTBUM.  MCmosib30BaHWME  TPU  BBIYMCIICHUAX
MEPEMECTUTEIIPHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U
YMHOXEHUS, paCIpPEIeTUTEILHOTO CBOMCTBA YMHOKEHUS.

podu

IIpencraBmenne o Jgpobm Kak cmoco0e 3amucu  YacTH  BEJIUYHUHBI.
OObikHOBeHHBIE npoOu. [IpaBunbHBIE W HempaBWIbHBIE MIpoOu. (CMelraHHas
IpoOb; TpEncTaBleHWE CMEIIAaHHOW apoOW B BHUAEC HEMPABWIBHON ApoOW
BBIJICIICHUE TICJIOW YaCTH YHCIia M3 HEMpaBWIbHOW apodu. M3o0pakenune apobeit
TOYKaMH Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOKMCTBO Jipoou. CokpalieHune Apooei.
[IpuBenenue npobu Kk HOBOMY 3HaMmeHaTen0. CpaBHEHHE APOOEH.

CrnoxeHue U BbIlUUTaHUE IpoOeil. YMHOXKEHHUE U JeleHue ApoOei; B3auMHO
oOpatHblie 1podu. HaxoxieHre 4acTu 1eaoro u 1Uejaoro mo ero YacTu.
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Jlecatuunasi 3anuch aApooOei. [IpeacrtaBineHue AecATUYHOM ApoOU B BUJE
OObIKHOBEHHOH. 300paxkeHne necATUYHBIX JApoOel TOoYKaMu Ha YHCIOBOM
npsiMoil. CpaBHEHUE AECITUUHBIX JpOOEH.

Apudpmernyeckue AEUCTBUS C JECATUYHBIMH JpoOsiMu. OkpyrieHue
JECATUYHBIX IPOOEH.

Penrenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amay  apumeTHdeckuM crocoOom. Pemenue
Jornyeckux 3adad. PemenHue 3agad mepeOOpPOM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue npu perieHu  3aad TaOJIuI U CXEM.

Pemenue 3amau, coaepxamux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIUYUHBI:
CKOPOCTb, BpEMs, pAaCCTOSHME;, II€Ha, KOJWYECTBO, CTOMMOCTh. EIMHUIIBI
U3MEpEHUsl: Macchl, 00BbEMA, IEHBI, PACCTOSHUSA, BPEMEHH, CKOpOCTH. CBs3b
MEX1y €AMHUIIAMHU U3MEPEHUS KaXKJ0M BEIIMUMHBI.

Pemennie 0OCHOBHBIX 3aj1a4 Ha 1po0u.

[IpencraBnenne TaHHBIX B BHUJIE TaOJIHUII, CTOJIOUATHIX THATPAMM.

Harnsignas reomerpust

Harnansele mpexacraBieHus o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JIOMaHasi, MHOI'OYI'OJIbHUK, OKPYXHOCTb, KpyT. Yroi. lIpsamon,
OCTpPBIH, TYIIOU ¥ Pa3BEPHYTHINA YTJIbI.

JlnmrHa oTpe3ka, METpUYECKUE €IMHUILIBI JUIMHBL. [[JTMHA JTOMaHOW, TIEPUMETP
MHOTIOyTOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YIII0B ¢ MOMOIIBIO TPAHCTIOPTUPA.

Harnsnsaeie mpencrtaBieHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJILHUK, O PABEHCTBE (PUTYD.

N3o6paxxenune ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(MUTYpannii U3 4acTe MPSIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare. VMcmonp30BaHne CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIBHUKA, KBaIpaTa.

[nomans nOpPAMOYTrOJbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIECHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4ucjie (puryp, n3o0pax€HHbIX Ha KJeT4aTol Oymare.
Enununiel uamMepenus miomaim.

Harnsannasie MIPEJCTABICHUSA 0 IIPOCTPAHCTBEHHBIX ¢durypax:
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NpSIMOYTOJBHBIA  Mmapaiienenumnen, Ky0, MHororpaHHuku. HM3oOpaxkeHue
MPOCTEUIINX MHOrOrpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Cosnanue
MoOjieeli MHOTOTPaHHUKOB (M3 Oymaru, IpOBOJIOKH, TUIACTUIIMHA U JIP.).

O0BEM MNpsAMOYTOJIBHOTO Mapajenenumena, kyoda. EauHunbl usmepeHus
00BEMa.

6 KJIACC

HartypaabHblie yucia

ApudmeTndyeckue IEeUCTBUS C MHOTO3HAYHBIMU HATypaJlbHBIMH YHCJIAMHU.
YucnoBble  BBIpaXKEHUS, MOPSAOK  JCHCTBUHM,  HMCIOJIb30BaHUE  CKOOOK.
Hcnonw3oBanne mpu BBIYUCICHUSX TMEPEMECTUTENIBHOTO W COYETATEIbHOTO
CBOMCTB CIIO)KCHUSI U YMHOXXEHUS, PACIPEJCIIUTEIBHOIO CBOMCTBA YMHOXXCHUSI.
OxkpyryieHHE HATypaJIbHBIX YUCET.

JlenuTenu U KpaTHBIC YUCIIa; HAMOOIBIINN OO ACIUTENIb 1 HAUMEHBITIEE
obmree kpaTHoe. JlemMMOCTh CyMMBI U TIPOU3BeAeHUS. [[eeHrne ¢ ocTaTKoM.

Apodu

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JPOOM, COKpaIlleHHE IpoOei.
CpaBHeHue U ynopsiourBaHue pooeit. Pemenue 3a1a4 Ha HaX0XKIEHUE YacTH OT
IIEeJOro W IeJoro Mo ero 4YacTu. J[poOHoe uuncio Kak pe3yiabTarT JeleHUs.
[IpencraBnenne AecATUYHON IpoOH B BUE OOBIKHOBEHHOW JAPOOU U BO3ZMOYKHOCTD
peACTaBICHUs OOBIKHOBEHHOM JpoOM B BUE JECATHYHON. JlecsTuunble 1podu u
MeTpuyecKas cucremMa Mep. ApudMETHISCKHE JICHCTBUS M YHCIIOBBIC BBIPAKESHUS
C OOBIKHOBEHHBIMU U JECATHYHBIMH JIPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIICHUH. MacmTab, ITPOIOpPITHS.
[IprMeHenue mponopui Npy peeHu  3a1ad.

[TonsiTe mporeHTa. BeruncieHne MpomeHTa OT BEJIMYMHBI M BEJIMUMHBI 110
e€ mporeHTy. BripaykeHrne mpoIeHTOB AeCATHIHBIMU Ipo0sMu. Permenue 3anay Ha
MPOIICHTHI. BhIpakeHHe OTHOIICHHS BETUYHH B IMPOICHTAX.

IHonoxuTeIbHBIE M OTPULIATEIbHBIE YHCJIA

[TomoxxutenbHble U OTpUIlaTeNIbHbIC uKciaa. Llensie yncima. Moayns yucia,
reoMeTpuuecKas HMHTEpIpeTanus Moayis uucia. M3o0pakeHue ducen Ha
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KOOPAMHATHOM NPpAMON. YUHUCIOBBIE IPOMEKYTKHU.

CpaBHenue uyucen. ApupMeTHueckue IEUCTBUS C TOJOXKUTEIbHBIMU H
OTPUIATEIIbHBIMU YUCIIAMU.

[IpsamoyronpHas cucremMa KOOpAMHAT Ha MIO0CKOCcTH. KoopinHaTel TOUKM Ha
IJIOCKOCTH, abciucca u opauHata. [loctpoeHue Touek u Guryp Ha KOOp IMHATHOM
TUIOCKOCTH.

bykBeHHbIE BbIpaKeHUs

[Ipumenenue OykB I 3alMCH  MAaTEeMaTUYECKUX  BBIpAXEHUU U
npemioxenuii. CBoiicTBa apudMeTUUECKUX NEeUCTBUN. ByKBEHHBIC BBIpAXKEHUS U
YUCJIOBBIE TMOJICTAHOBKM. DByKBEHHbBIE pABEHCTBA, HAXOXKJICHUE HEU3BECTHOIO
KOMITIOHEeHTa. DopMynbl; (GopMysiasl TepuMeTpa M IUIOMIAIA MPSIMOYTOJIbHUKA,
KBaJipaTa, 00bEMa mapasuiesienurnesia u Kyoa.

Pemenne TeKcTOBBIX 32124

Pemenne TekCTOBBIX 3amad  apupMeTHdeckuM crocoOom. Pemenue
Joruyeckux 3anad. Pemenue 3a1au nepebopoM Bcex BO3ZMOKHBIX BAPUAHTOB.

Pemienue 3amau, copep:Kamux 3aBUCHMOCTH, CBSI3bIBAIOLIMX BEIWYUHBI:
CKOpOCTb, BpeMs, paccTosiHue; 1ICHA, KOJINYECTBO, CTOMMOCTB;
IPOU3BOJIUTEILHOCTh, BpeMsi, 00bEM paboThl. EauHHIBI H3MEpEeHHs: MaccChl,
CTOMMOCTH; pACCTOSIHMS, BpPEMEHH, CKOpOoCTU. CBA3b MEXAYy €IUHULAMHU
U3MEPEHHS KaXJ 0N BEJIMUYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHHWEM, HPONOPLHOHAIBHOCTHIO
BEJIUYHH, MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3aJ1a4 Ha IPOOH U MPOIEHTHI.

OueHKa ¥ MPUKHUIKA, OKPYTJIEHUE Pe3yJIbTata.

CocraBinenne OyKBEHHBIX BBIPOKEHHNW IO  YCIOBUIO

3a7a4u.

[IpencraBneHne AaHHBIX C MOMOIIbIO Tabmui U auarpamm. CrtonOuaTbie
IarpaMMbl: YTEHUE U TOCTpOEHNE. UTEHHE KPYrOBbIX JUATPAMM.

Harusanas reomerpust

Harnsgueie mpencrtaBineHus o ¢urypax Ha IUJIOCKOCTU: TOYKa, MpsiMas,
OTPE30K, Jy4, yroJj, JIOMaHasi, MHOIOYTOJIbHHK, YEThIPEXYTOJBHUK, TPEYTOJbHHUK,
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OKPYKHOCTb, KPYT.

B3aumHOe pacnonokeHue ABYX MNPSIMBIX Ha IUIOCKOCTH, IapajuleiibHbIC
IpsIMBbIE, MEPIEHAUKYIAPHBIE IpsAMble. V3MepeHue pacCTOSHUN: MEXAY ABYMs
TOYKaMH, OT TOUKHU 10 IIPSAMOM; JJIMHA MaplIpyTa Ha KBAIPaTHOU CETKE.

N3mepenne M NOCTPOEHUE YIJIOB C IMOMOLIBIO TpaHcmoptupa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYT OJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYrOIbHUK, HIPUMEPBHI
YeThIPEXYTOIbHUKOB. [IpAMOYroJbHUK, KBaApaT: UCIOJIb30BAHUE CBOWCTB CTOPOH,
yriaoB, auaroHanei. M3oOpaxenue reomerpuueckux (uryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJB30BAaHUEM LMPKYJS, JWUHEHKH, YrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kineT4aToi Oymare.

[lepumetp ™HoOroyroipHuka. [lonsiTue momwaau GUTYpBI; €IUHULBI
u3Mepenus miomaau. [pubnmxénnoe uaMepenue miomaan Guryp, B TOM 4HUCIIe
Ha KkBajapaTHOH cerke. [IpuOmmkEHHOE U3MEpEHNEe AJIMHBI OKPYKHOCTH, IIJIOLIaaN
Kpyra.

CumMmmeTpus: HeHTpallbHasA, OceBas U 3epKaibHass cuMMmeTpuu. [locTtpoeHune
CUMMETPHUYHBIX QUTYD.

Harnsgneie IIPEACTaBICHUSA 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajieienune], KyO, mpusma, HOUpaMuja, KOHYC, LMIMHAp, wap U cdepa.
N300paxkeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB,
mIMHApa U konyca. Co3gaHue Mojeneld MpoCcTpaHCTBEHHbIX puryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[TonsiTne 00BEMA; eaUHUIIBI M3MEpeHUs 00bEMa. OOBEM MPSIMOYTOJIBHOTO

napajjiesenumnena, Kyoa.

[IJIAHUPYEMBIE IIPEAMETHGIE PE3VJILTATEI OCBOEHUS PABOYEM
ITPOI' PAMMbDI KYPCA

OcBoenue yueOHOro Kypca «Martemarnka» B 5—6 KiaccaX OCHOBHOM IITIKOJIBI
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JOJDKHO o0ecrneuynBaTh JIOCTUKEHHUE CIEAYIOIUX MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

5 KJIACC

Yucia ¥ BLIYUCIEHUS

[lonumMath ¥  TOPaBUIBHO  YIOTPEOJSITH  TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSMHU.

CpaBHUBaTh M yIHOPSJA0YMBATh HaTypaJbHbIE 4YHWCIA, CPaBHUBATH B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, AECATUYHBIE IPOOH.

CoOTHOCUTHL  TOYKY Ha  KOODJAWHATHOM  (YUCJIOBOM) mpsAMOM ¢
COOTBETCTBYIOIIMM €{ YHCIOM M HU300pa)kaTh HATypaJibHbIC YHCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIOBOM) NPSAMOIA.

Boeimonusate apudmeTndyeckue JEHUCTBHS C HATypaJbHBIMM YWCIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasix.

BpImoaHATE NpOBEPKY, MPUKUAKY PE3YJIbTATA BEIYUCICHUM.

OKpyraarhs HaTypajibHbIC YHCIIA.

Pewenue mexkcmoguix 3a0au

Pemate TekcToBBIE 3amauM apU(PMETHUUECKUM CIIOCOOOM U C TIOMOIIBIO
OpraHW30BaHHOI'O0 KOHEYHOTO Tepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemare 3amaum, comepkamye 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIWYHMHBIL:
CKOPOCTb, BpPEMSI, PACCTOSIHUE; [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKHE 3alMCH, CXEMBI, TaOJWIlbl, 0003HAUCHUS TIPH
pEIIEHUH 3a]a4.

[Tonb30BaThCA OCHOBHBIMM  E€IMHULIAMH HW3MEPEHHUS: I1IE€HBI, MaccChl;
pacCTOsIHUSA, BPEMEHH, CKOPOCTH; BBIPaXaTh OJHH €IWHUIBI BEJIWYHUHBI 4YEpPE3
TIpyTHE.

W3Bnekarsb, aHATM3UPOBATh, OLICHUBATHh WH(POPMAIUIO, MPEICTABICHHYIO B
TabnuIe, Ha CTOJOYaTOM JWarpaMMe, HHTEPIPETUPOBATH IPEICTABICHHBIC
JIaHHBIE, UCITOJIb30BaTh IAHHBIC MPU PEIICHUHN 3a/1a4.

Haznaonan zeomempus

ITonp3oBaThCs IrCOMCTPHUUICCKHNMU INOHATHUAMUK: TOYKA, IIpsAMasd, OTPC30K, JIy4,
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yTOJI, MHOTOYTOJILHUK, OKPY>KHOCTb, KpYT.

[TpuBOoAMTh TIPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpPA, MMEIONNX (GopMy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOIOTHIO, CBA3aHHYIO C YIIaMH: BepIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JUAroHaidb, C OKPYXHOCTBIO:
paanyc, TuameTp, IEHTP.

N300pakaTh M3ydeHHbIC TeOMETPUUCCKUE (DUTYphl HAa HEIIMHOBAHHON U
KJIETYaTON OyMare ¢ IOMOIIBIO IIUPKYIIS M IMHEUKH (ITPY HAJTMYUHA BO3MOYKHOCTH ).
HaxoauTe JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C TIOMOIITBLIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOUW JIJIMHBI, CTPOUTH OKPYXHOCTH 3aJIaHHOTO
paauyca (TIpu HATHIUH BO3MOXKHOCTH ).

Hcnonp30oBaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJbHUKA, KBajapaTa JIs
UX TTOCTPOCHUS, BEIYMCIICHUS TJIOMIAIN U IICPUMETpa.

BbraucnsaTe mepuMerp W IUIOMIANb KBajpara, MPSMOYTOJbHHKA, (GUTYD,
COCTaBJICHHBIX W3 TIPSIMOYTOJbHUKOB, B TOM YHuCie (QUryp, u300pakEHHBIX Ha
KJIeT4yaToi oymare.

[Tonb30BaThCsi OCHOBHBIMH METPHYECKHMH E€IMHUIIAMU W3MEPEHUS [IHHEI,
TUTOIIA T!; BBIPA)KAaTh OJTHU €MHUIIBI BETMIUHBI Yepe3 ApyTHe.

Pacno3naBath mapaiienenumnen, KyO, HWCIOIB30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, peOpO TpaHb, W3MEPEHHs; HAXOIUTh W3MEPCHHs MapaJuleleIuIe/a,
KyOa.

Beruucnars 006€M Ky0a, mapaiienenurnena mno 3aJaHHbIM H3MEPEHUSM,
MOJIb30BAThCS EIMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecoXXHBIE 3a7]a4 HA H3MEPEHUE TEOMETPUUECKUX BEJIMYUH B

MPAKTUYECKUX CUTyalusaX (IpU HAJTUYUU BO3MOKHOCTH).

6 KJIACC
Ymnciia 1 BbIMUCTCHUS

3HaTh M MOHUMATh TEPMHUHBI, CBA3AHHbIE C PA3TUYHBIMU BUJAMH YUCET U
crocobamMu HX 3aluCH, MEPEXOJUTh (€CIM ATO BO3MOXKHO) OT OJHOM (OpMbI
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3aIlMCH YMCIla K JPYTOH.

CpaBHUBATh U YHOPSAA0YMUBATH LENbIE YNUCIA, OOBIKHOBEHHBIE U JI€CSITUYHBIE
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BbinosiHATh, coueTass yCTHbIE M NUCBMEHHBIE MPHUEMBI, apudmeTHuecKue
JNEUCTBUSL C HAaTypaJlbHbIMU W LEIbIMM 4YHMCIAMH, OOBIKHOBEHHBIMU H
JECATUYHBIMU APOOSMU, MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCTAMH.

BeluncnsaTh 3Ha4€HUsT YHUCIOBBIX BBIPAXEHUW, BBIMONHATH NPUKHUIKY H
OLICHKY pe3yJibTaTa BBIYUCIICHUI; BBIMOJHATh NPEOOPA30BaHUS YHUCIOBBIX
BBIPAYKEHU Ha OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOUIUM €W
YUCIIOM M H300pakaTh 4YHClIa TOYKAMH Ha KOOPJAWHATHOW MpPSMOM, HaXOIUTb
MOJYJIb YUCJIA.

COOTHOCUTBH TOYKH B MIPSMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMU
JTOU TOYKH.

OKpyrJIATh 1iesible 4Kcia U AECATUYHbIE TpoOH, HAXOAUTh NPUOIMKEHUS
YHUCel.

Yucnoble 1 OyKBEHHBIE BbIPAKEHUS

[ToHuMatp 1 ynoTpeOsIATh TEPMUHBI, CBSI3aHHBIE C 3alIMCHIO CTEIIEHU YHCIIA,
HaXOJIWTh KBaJpaT M KyO YMCIIA, BBIYUCISATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUH,
COJIEPIKAILUX CTCIICHH.

Ilonp30BaThCs MPU3HAKAMU JEIMMOCTH, PACKIIAIbIBATh HATYPAJIbHbIC YHCIIA
Ha MPOCTBIE MHOKUTEIIN.

[Tonp3oBaThcst MacITaboOM, COCTABIATH MPOIMOPLIMU U OTHOILLIEHUSI.

Hcnonp3oBaTh OYKBBI A1 0003HAUCHUS YUCEI MPH 3aIIMCH MaTEMaTHUYECKUX
BBIPAXXECHHM, COCTABIIATh OyKBEHHBIEC BHIPAKEHUS U (DOPMYIIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPQXCHHM, OCYIIECTBISAA  HEOOXOAMMBbIE  TOJACTAHOBKH U
nmpeoOpa3oBaHUAI.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTe MHOromaroBele TEKCTOBBIE 33/1a4l apU(PMETHIECKUM CIIOCOOOM.

29



Pemate 3amaud, CBsI3aHHBIE C OTHOLUIEHHWEM, MPONOPLHUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTAMM; PEIIaTh TPU OCHOBHBIE 33/1a4X Ha APOOU U MPOLICHTHI.

Pemate 3amaum, coaepkamiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, Bpems, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJUTEILHOCTh, BpeMs, OObEMa pabOThl, HCMONB3YS apuMETHUECCKUE
NEUCTBUS, OLIEHKY, MPUKUIKY; IOJIb30BaThCA  €AMHUIAMU  U3MEpEHUs
COOTBETCTBYIOLIUX BEJIHYMH.

CocTaBisaTh OYKBEHHBIE BHIPAXKEHUS MO YCIOBHIO 3a/1a4U.

W3Bnekate uH(pOpMaIMio, MPEACTABICHHYIO B TaOguLax, Ha JIMHEWHOMH,
CTOJOYATON WM KpPYroBOW JAMarpamMMmax, HHTEPIPETUPOBATH IMPEACTABICHHbIC
JIaHHBIE; UCIIOJIH30BAThH JaHHBIC MTPHU PEIICHUU 3a]1a4.

[IpencraBnars uHPOPMAIUIO C TTOMOIIBIO TA0JIUII, TUHEUHON U CTOI0YATOM
JIUarpaMm.

Harnsignas reomerpust

[TpuBoauTh TpUMEPHI OOBEKTOB OKPYXAIOIIETO0 MHUpPA, HUMEIOIMX (GopMy
U3YYCHHBIX T€OMETPUYECKUX TUIOCKUX U TPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N3o0paxaTth ¢ TIOMOMIBIO MHMPKYJS, JHHEHKH, TpaHCIOPTHpPA Ha
HEJIMHOBAaHHOW M KJIeTYaTOW Oymare WH3ydeHHbIE IUIOCKHE T'E€OMETPUYECKUE
¢burypsl 1 KOHQHUTypalKu, CHMMETPUYHBIE (PUTYPHI (TIPY HATUYUHA BO3MOKHOCTH).

[Tonp30BaThCS  T€OMETPUUYECKUMHU  TOHATUSMHU:  PABEHCTBO  (QUIYp,
CUMMETpPHS; HCIOJB30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHUMMETPHER: OCh

CUMMETPHUH, LICHTP CUMMETPUHU.

BpruncnaTe UIMHY JOMaHOM, HNEPUMETP MHOIOYTOJBHHKA, I10JIb30BATHCA
€AVHHUIAMH W3MEPEHUS JUIMHBI, BBIPAXATh OJHHU E€AWHHUIbBI U3MEPECHUS JJIMHBI
4yepes3 Apyrue.

Haxonuth, uCHOnb3ys 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JIBYMsI TOUKAMH, OT TOUKH JI0 MPAMOM, JUIMHY IyTH HA KBAJPATHOM CETKE.

Boluucnare mnmomanab  QUryp, COCTAaBIEHHBIX W3 MPSIMOYTOJIbHUKOB,

UCIOJNb30BaTh  pa3OuMeHHe Ha MPSMOYTOJbHHUKW, Ha paBHble  (QUIYpHI,
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JOCTpauBaHuE JO NPSIMOYTIOJbHUKA; TIOJb30BAThCSI OCHOBHBIMHM €JUHULIAMU
M3MEpPEHUs IUIOIIA/IM; BBIPAXKaTh OJHM €JMHMIBI HM3MEPEHMs IUIOLAAN 4Yepes3
IpyTHe.

Pacnio3naBaTh Ha MOJENSAX M M300paXEHUAX MUPAMHUIY, KOHYC, LIMIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKa.

N300paxkath Ha KieTyaTo Oymare mpsMOYTOJBHBIN mapasuienenumne] (mpu
HAJIMYUU BO3ZMOXKHOCTH).

Boeruucnsats 00bEM MPpSMOYTOJIBHOTO Mapaienenumnesa, Kyoa, mojab30BaThCs
OCHOBHBIMH €JIMHULIAMU H3MEpeHus: 00bEMa; BbIpAXKATh OIHU  E€AMHMIIBI
U3MepeHHs 00bEMa yepes Ipyrue.

PemaTe Hecno)kHbIE 3a/7aud HA HAXO0XJACHUE T€OMETPUYECKUX BEIMYUH B

MPAKTUYICCKUX CUTYallUAX.
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TemMaTnueckoe NJIaHUPOBaHUE Y4eOHOro Kypca (1o roxam o0y4eHus )
5 kiaacc (e menee 170 u)

Ha3Banmue
pasjaesa (TeMbl)
Kypca
(koTMYecTBO
4acoB)

OcHoBHOE CoacpKaHUuE

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

HarypajibHbie
yuca.
JeiicTBus ¢
HATYPAJIbHbIM
HYHUCIAMH

(43 9)

/lecsiTnunas cucrema
cUHCIIeHUs. Psi HaTypalbHBIX
uucen. HarypanbHblil ps.
Uucno 0. HarypaneHble yncna
Ha KOOPAWMHATHOW MPSMOM.
CpaBHEHHE, OKPYTJIEHUE
HaTypaJbHbBIX YUCEI.
ApubMeTHnuecKre TeUCTBUS C
HaTypaJbHBIMU YHCIaMHU.
CBolicTBa HYJIA MTPU
CJI0’KEHUU U YMHOKECHHH,
CBOWCTBA €IMHHULIBI TPU
YMHOKEHUH.
[lepemecTuTenbHOE U
COYETATEJIbHOE CBOMCTBA
CJIOKEHUS U YMHOXKECHMUS,
[pacrpenenuTeabHOe CBOMCTBO
YMHOKEHHUSI.

Jlenutenu W KpaTHbIE 4HUCTA,

Uurarh, 3anMchbiBATh, CPABHMBATh HaTypajbHbIE 4YHCIA; MNpelJaratb H 00CYyKIaTh
croco0bl YIOPSAOYNBAHUS YHCET.

N300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCJIa TOYKAMH Ha KOOPJIMHATHOW MPSMOM,
HAXOAUTb KOOPIMHATHI TOUKH.

HccaenoBarh cBoiicTBa HaTypaibHOTO psina, yncen O 1 1 mpu CIOKEHWH W YMHOXCHHH.
M cnoJib30BaTh NPAaBUJIO OKPYIJICHHS HATYPAJIBHBIX YHCEIL.

BeinoHATh apudpmMernyeckne AeliCTBUA HATypaIbHBIMU YUCIAMH, BBIYMCIATH 3HAYCHUS
YUCIIOBBIX BBIPAKEHUM CO CKOOKaMU U 06€3 CKOOOK.

3anuceIBaTh [NPOU3BEACHHE B BHJE CTENEHU, YUTATh CTENEHH, HCHOJIb30BATH
TEPMHMHOJIOTHI0 (OCHOBaHUE, MI0KA3aTelb), BBIYMCIAATH 3HAYEHHUs CTEIICHE.

BpInOIHATL NPUKHAKY W OLEHKY 3HAYEHUN YHUCIIOBBIX BBIPDAXKEHUH, Mpeliarartb H
MPUMEHATH NPUEMbI IPOBEPKM BHIYMCIICHUI.

HUcnosib30BaTh NPH  BBIYUCJICHHAX ITIEPEMECTUTEIIBHOE M COYETATEeIbHOE  CBOWMCTBA
CJIOKEHUSI U YMHOKEHHUsI, PacCHpe/IeIUTEIbHOE CBOMCTBO YMHOXEHUS; (opMyJIMpOBATH H
NpPUMEHSATH NpaBWJa TpeoOpa3oBaHUS YHCIOBBIX BBIPAKEHHH Ha OCHOBE CBOWMCTB
apu(METUYECKUX JACHCTBUH.

MccenoBartb YUCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTb M 00OCHOBBIBATH TI'HIIOTE3bI,
opmyimpoBaTh 00001IeHMST W BBIBOABI 110 pe3yjbTaTaM MNPOBEAEHHOTO HCCIEIOBAHUS.
DopMyJIMPOBATH ONpeaeJeHus JCIUTENsl U KPAaTHOrO, Ha3bIBATh JICJIUTEIN U KpPATHHIE

bauciia; pacmo3HaBaTb IIPOCTBIE M COCTAaBHBLIEC YHCIIA, (l)OpMyJ'IHpOBaTL H TNPHUMEHATD)
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pa3yioKeHUE YKclia Ha
MHOXUTENU. [{enenue ¢
octaTkoM. IIpocTeie u
cocTtaBHble yncia. [IpuzHaku
nmenmumoctH Ha 2, 5, 10, 3, 9.
CreneHp ¢ HaTypajIbHbIM
rokasaresnem. YucioBbie
BBHIPKECHUSI; TTOPSJIOK
neicTBuii. Perienue
TEKCTOBBIX 33]1a4 HaBCE
apudMeTHICCKUEICHCTBUSA, Ha
NIBIDKEHHUE W TIOKYITKH

NPU3HAKHU eTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHAITh aJrOpUTM PA3JIOKCHHSI YNCIIa HATIPOCTHIE
MHOYKHATEIN; HAXOAUTh OCTATKU OT ASIECHHS U HEMIOIHOE YaCTHOE.

Pacmo3HaBaTh HCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS O HATYPAJbHBIX YHCIAX, NMPHUBOIMThH
NpuMepbl U KOHTPIPUMEPHL, CTPOUTH BBICKA3BIBAHUSI U OTPHUIIAHUS BbBICKA3bIBAHUN O
CBOMCTBaX HaTypaJIbHbIX YHCEII.

KoncTpynpoBaTh MaTeMaTHuyecKHe HPeAI0KeHUSI C IOMOIIBIO CBSI30K «W», «WIN»,

«ECJH..., TO...».

PemiaTh TeKCTOBBIE 3a7aud apu(PMETUUYECKUM CIIOCOOOM, HMCHOJbL30BAaTh 3aBHCHMMOCTH
MEXTy BEIMYMHAMHU (CKOPOCTh, BpEMs, PACCTOSIHHE; II€Ha, KOJIMYECTBO, CTOUMOCTh U Jp.):
AHAJIU3UPOBATH 1 OCMBICJIMBATH TEKCT 33/1a4M, epedopMyJnpoBaTh YCIOBHUE, U3BJIEKATH
HEOOXOMUMBbIE JIaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXJY BEIUYMHAMHU, CTPOMTH
ITOTMYECKYIO EMOYKY PacCyX ICHHH.

MoaeaupoBaThH X0 PEIICHUS 33J]a4H C TIOMOIIBIO PUCYHKA, CXEMBbI, TAOJIHUIIHI.

HpHBO}II/ITb, pasﬁupaTl,, OLCHUBATDL pPa3IMYHbIC PCUICHUA, 3allCH peHIeHI/Iﬁ TEKCTOBBIX
Bajad.

KpuTnyecku oneHMBAThH MOJYYECHHBIA PE3Yy/bTaT, OCYLIECTBJSATh CAMOKOHTPOJIb, IPOBEPS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOAUTH OIINOKH.

Pemath 3amaun ¢ moMmomibio mepedopa BCeX BO3MOXKHBIX BapUaHTOB. 3HAKOMHUTBLCH C

HCTOpHeN pa3BUTHS apUPMETUKI

Harasiqnast
reoMeTpus.
JInnuu Ha

Touka, npsmas, OTpE30K, JIyd.
Jlomanas. M3mepenue 1imHbL

OTPEC3Ka, MCTPUUCCKUC

Pacno3HaBarp Ha YepTekKax, pPUCYHKAX, OIHUCBIBATb, MHCIOJb3yd TEPMHUHOJOIUIO, H
n306pamaTb C IIOMOIIIBIO qepTé)KHLIX HUHCTPYMCHTOB (HpI/I HaJIMYHUH BO3MO)KHOCTI/I)Z TOYKY,

[MPAMYH0, OTPE30K, JIy4d, YroJi, JOMaHyr0, OKPYXHOCTb.
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miockoctu (12 )

€AMHULIBI U3MEPEHUSI JUTUHBI.
OKpYXHOCTb U KpYT.
[IpakTuyeckas pabora
«ITocTpoenue yzopa u3
OKPYKHOCTEN».

Yron. [Ipsmoii, ocTpblid,
TYIOU W pa3BEPHYTHIN YIIIBL.
3MepeHue yrios.
[IpakTiueckas padbora
«ITocTpoenue yriosy»

Pacno3sHaBaTh, NPUBOAUTH MNPHMEPbl OOBEKTOB PEAIBHOIO MHpPA, UMEIOIMUX (GopMy
N3yYCHHBIX QUTYp, OLIEHUBAThH UX JTMHEWHBIC Pa3MEpBHI.

M cnoib30BaTh JIMHEWKY U TPAHCIOPTHP KAaK MHCTPYMEHTHI JUIS IIOCTPOCHUS U U3MEPEHUS:
U3MePATh UIMHY OTpe3Ka, BEIWYMHY YIJIa; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YroJ,
3aJJaHHON BEJIMYMHBI;, OTKJIAABIBATH ILUPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3aJaHHOTO paauyca (IpU HAIMYMM  BO3MOXXHOCTH). M3o00paxkars (IpM HaJIMYUM
BO3MOKHOCTH) KOHQUIYpalluu TIE€OMETPUYECKUX (QUTYp M3 OTPE3KOB, OKPY)KHOCTEH, HX
yacTell Ha HEJIMHOBAaHHOM M KieTd4aTod Oymare; mpeajaratb, ONMUCHIBATH W 00CYKIATh
c1oco0bl, AATOPUTMbI IIOCTPOEHUS.

PacnozHaBaTh M M300pakaTh Ha HEJIMHOBAHHON M KjeTyaToW Oymare mHpsMOM, OCTpBIi,
TYNOM, pa3BEPHYTHIN YIIIbl; CPABHUBATH YIJIbI (MPU HAJIMYMH BO3MOXKHOCTH).

BbI4uCJIsATh [UIMHBI OTPE3KOB, JJOMAHBIX.

IloHumMaTh ¥ HMCHO/JIB30BATHh INPH PpPelIeHHH 334a4 3aBHCHUMOCTH MEXIYy €IUHULAMH
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTBHCSH C HEMETPHUYECKMMHU CUCTEMAaMH Mep; BbIPAXKATh
JUIMHY B DPAa3IM4HBIX eIuHuLax wusMmepeHus. HccaenoBars (urypsl M KOHUrypauuu,

MCIIOJIB3YSI LIU(PPOBBIE PECYPChI

OO0LIKHOBEHHEIE
poou
(48 g)

JpoOs. [IpaBunbsHbIC 1
HEeTIpaBUJIbHBIE JPOOH.
OCHOBHOE CBOWCTBO APOOH.
CpaBHeHHE ApOOCi.
CnoskeHue U BEIYUTAHUE
O0OBIKHOBEHHBIX JPOOCH.
CwmenranHas ApoOb.
YMHOKEHUE U JeIECHIE
0OBIKHOBEHHBIX JPOOCH;
B3aMMHO-00paTHbIE APOOH.
Penienre TeKCTOBBIX 3a/ad,
CoJIepIKaIuX IpoOH.
OcHoBHBIE 3371241 Ha APOOH.
[Ipumenenne OykB st
3aIIMCH MAaTEMaTUYECKHUX

MoaeanpoBaTh B rpaduveckoii, IpeaMEeTHONH GopMe, ¢ TIOMOIIbI0 KOMIBIOTEpA TIOHATHS U
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM JAPOOBIO.

UurtaTh U 3aNMCHIBATH, CPABHUBATH OOBLIKHOBEHHBIE ApoOU, NMpeaaratb, 000CHOBbIBATH
H 00CYKIaTh CIOCOOBI YIIOPSIOUYMBAHMS IpOOEH.

N300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH HA KOOPJAMHATHOW MPSMOM; HCMOJb30BATh
KOOPJIMHATHYIO MPSMYIO Il CPaBHEHHSI IPOOEii.

DopMyIHpPOBaTh, 3aMUCHIBATH € NMOMOIIbI) OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
IMpo0Ou; MCMOJIb30BAaTh OCHOBHOE CBOWMCTBO JPOOM IS COKpallleHUs: ApoOeil U mpuBeIeHUs
IMpoOK K HOBOMY 3HAMEHATEITIO.

[MpeacTaBasATh CMEIIaHHYIO APOOb B BUE HEMPABMIILHOMN U BBIENIATD LIETYI0 YacTh YMCIa U3
HENpaBUIBHOM IpoOu.

BopinoiHAT, apudMeTHYecKHe AelicTBHS C OOBIKHOBEHHBIMH JApOOsSMH; NPHUMEHSATH
cBoiicTBa apudMeTHYeCKUX JEHUCTBUI IS pallMOHATN3allMU BEIYUCICHUH.

BbINOJHAT, NMPUKUAKY M OLEHKY pe3yJbTaTa BHIYMCICHHI; MpeajaraTb U NPUMEHATH

NpUEMBI MPOBEPKHU BBIUNCICHUH.
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BBIPAXKCHUHN U NIPEUI0KEHUN

I[poBoauTH HCCIEI0BAHUS CBOICTB Apo0eii, onmupasch Ha YUCIOBBIE SKCIIEPUMEHTHI (B TOM
YHCIIE C HOMOIIBIO KOMIIBIOTEPA).

Pacio3HaBaTh HMCTHUHHBIE U JIOKHBIE BBICKA3bIBaHUSA O JpO0sX, NMPUBOAUTH NPUMepPbI U
KOHTPIPUMEPDI, CTPOUTH BbICKA3bIBAHUS U OTPHULIAHUS BHICKA3bIBAHU.

PemaThb TEKCTOBBIE 3a/1a4M, COJIEprKaliie APOOHbIE AAHHBIE, U 33[jaul Ha HAXOXKJIEHHE 4acTu
LIE€JI0T0 U LEJIOTO M0 €ro YacTH; BBISIBJIATH UX CXOACTBA U Pa3JIMYHUS.

MopaenupoBaTh X0 pEIIEHUs 3a7a4 C IOMOIIBIO PUCYHKA, CXEMBbI, TAOJIULIBI.

Harasauas
reoMeTpus.
MHOroyroJibHUKHU

(10 v)

MHOTOYTrOJIbHUKH.
HeThIpEXYroJIbHUK,
MPSIMOYTOJIbHUK, KBaJIpar.
[IpakTiueckas pabota
«Iloctpoenue
MPSIMOYTOJIbHUKA c
3alaHHBIMH  CTOPOHAMH
Ha HEJIMHOBAHHOU
Oymare.
TpeyroabHUK.
[Tnomans

MpAMOYI'OJIbHUKA

u MIepUMETP
u
MHOTOYT'OJIbHUKOB,
COCTaBIICHHBIX u3
MPSIMOYT OJIbHUKOB,
M3MepeHust

HepHMeTp MHOTI'OYT'OJIbHHUKaA

€IMHALBI
[LIOLIIAH.

OnuceiBaTh, HCNOJb3Yyd TEPMHUHOJOTHIO, M300pakaTh € TOMOIIBIO  UYEPTEKHBIX

WHCTPYMEHTOB M OT pPYKH, MOJEIMpPOBaThb W3 OymMarn MHOTOYIOJbHUKHM (IIpU HAJIWYUH
BO3MOXHOCTH). [IpmBoaAMTBL mnpuMepbl OOBEKTOB pEAJbHOTO MHpa, HMEIUX (popmy
MHOTOYTOJIbHUKA, TNPSMOYTOJbHUKA, KBajapaTa, TPEyrojbHHKAa, OIEHMBAThb WX JIMHEWHBIE
pa3Mepbl. BpIUMCHATH: TNEpUMETpP TPEyroJibHUKA,

[Jiomajb nNpAMOyroJIbHMKa, KBaJapara.

MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
MN300paxkarb OCTpOYroJibHBIE, MPSMOYTOJbHBIE U TYNOYIOJIbHBIE TPEYrOJbHUKH (TpU
HATUIHHBO3MOXKHOCTH).

CTpouTh Ha HEIMHOBAHHOM M KieT4aToi Oymare KBajpaT U MPSMOYTOJIBHUK C 3aJlaHHBIMU
JUIMHAMM CTOPOH (IIpY HAJIMYMU BO3MO>KHOCTH). McciienoBarh CBOMCTBa MPSIMOYIOJIbHMKA,
KBaJpaTa IMYTEM SKCIEPUMEHTA, HAOIIOAEHUS, H3MEPEHUs, MOJIEIMPOBAHUSA; CPABHUBATH
CBOICTBA KBaJipaTa U MPSMOYTOJIbHUKA.

KoHncTpyupoBath MaTeMaTH4YecKHe NpPeIJ0KeHHsl C IOMOILBIO CBSI30K «HEKOTOPBIH»,
JTI0 0011,

Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHWS O MHOTOYTOJIbHUKAX, HPHBOJMTH
NpUMepbl U KOHTPIPUMEPHI.

MccnenoBaTh 3aBUCMMOCTD TUIONIAN KBAApaTa OT AJTUHBI €r0 CTOPOHBI.

Mcnoab30BaTh CBOMCTBA KBAIPATHOW CETKU JJISl MOCTpOeHus Guryp; pazouBarhb
MPSMOYTOJBHUK Ha KBAApaThl, TPEYrOJbHUKU; COCTABJIATH (QUTYphl U3 KBagpaToB U
MPSIMOYTOJTBHUKOB M HAXOJIUTH MX IUIOMIA/lb, Pa30UBaTh (PUTYpHl HAa MIPSIMOYTOJIBHUKH U
KBaJpaThl U HAXOUTh UX IUIOIIA/Ib.

Bripa:kaTh BEIMUMHY IUIONIAIM B PA3JIMYHBIX €IUHULAX U3MEPEHUS METPUUYECKON CUCTEMBI

MEp, MNMOHHMATh H HCNIOJAbB30BaTb 3aBUCHMOCTH MCEKIAY METPUUCCKUMU €EAUHHUIAMU

HN3MCPCHUA TJIOUIAIH.
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3HAKOMHUTBLCSI ¢ MpPUMepPaMUd NPUMEHEHHMs TUIONIAJM W TEPUMETpPa B MPAKTHYCCKHX
cutyarusx. Pemarhb 3alauM U3 peaibHOM KW3HU, MpeNIararb W 00CY:KIaTh pPa3jiudHbIe
CIoco0bI pelIeHus 3a1a4

JecaTu4HbIe Jlecsituunas 3anuch ApoOeit. (IlpexcTraBasite AecATUYHYIO JpoOb B BHUAE OOBIKHOBEHHOH, YHTAaTh W 3alUCHIBATh,
apoou CpaBHeHue JECSITUYHBIX (CPABHMBATBH JIECATUYHbIE JpoOH, NMpeliaraTb, 000CHOBBIBATH M OOCYKAaTh CIIOCOOBI
(38 1) poOeii. YIIOPSAOYUBAHUS ACCATUIHBIX IPOOCH.
JleiictBust ¢ pecatuuyHbiMu |[M300paxkaTh JecsITHUHBIE JPOOH TOUKaMHU Ha KOOPAWHATHOM MPSAMOIL.
poOsIMHU. OxpyrieHue BpISIBJSITH CXOACTBA M Pa3iu4usl NpaBUI apuPMETHUECKUX JEHCTBUN C HaTypaJlbHbIMU
IECATUYHBIX Opo0eil. MuciIamMu U JECSITUUHBIMU IPOOSIMU, OOBACHATD UX.
Pemienne TEKCTOBBIX 3a7ay, [BBIMOJHATH apupMeTHUecKUe AEUCTBUS C AECATUYHBIMU APOOSIMH; BBINOJHATH NPUKHIAKY
COZlepKalIuX JpoOU. M OLEHKY pe3ysibTaTa BbIUMCICHHH.
OcHoBHbI€ 3371aun Ha 1po6u  [IpuMeHsATH cBoiicTBa apudmMeTHIecKrX AeUCTBUM I pallMOHATU3allMK BEIYUCICHHI.
[IpuMeHsATH NPABUJIO OKPYIJIEHHUS JIECATUUHBIX JPOOEH.
[MpoBoAUTH wWcCAEAOBAHUSL CBOMCTB JIECATUYHBIX JpoOeil, omupasch Ha YHCIOBBIE
DKCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOLIbIO KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI U IIPUBOIUTh
X 000CHOBaHMSL.
Pacrio3HaBaTh HCTHHHBIE U JIOXKHBIC BBICKa3blBaHUS O JpOOsX, MPHBOAUTHL NMPUMeEpPbI U
KOHTPIPUMEPBI, CTPOUTH BbICKA3bIBAHUS U OTPHUIIAHUS BBICKA3bIBAHUI.
Harasignas MHOTOrpaHHUKH. PacnozHaBaTh Ha d4eprexkax, PHCYHKaX, B OKPYKalOIEM MHpPe IIPIMOYrOJIbHBIN
reomerpusi. Tena |306paxenue napajienenunes, KyO, MHOTOIDaHHUKH, ONMCBHIBATh, MCIHOJb3Ysl TEePMHUHOJIOIHIO,
u purypsl B MHOTOTPaHHUKOB. Mozenu OLICHMBATD JINHEIHBIC Pa3MEPHI.
MPOCTPAHCTBE [IPOCTPAHCTBEHHBIX TEII. [IpuBoANTL NpuMepbl OOBEKTOB pEalbHOIO MHpa, MMEMMX (OpMYy MHOTOTPaHHUKA,
(99) [IpsAMOYrOIbHBIH PSIMOYTOJIBHOTO Mapajulesenumena, Kyoa.

napasJiesienunes, Kyo.
PazBépTku KyOa u
napasJiesienunesa.
[IpakTuyeckas pabora
«Pa3BépTKa KyOa».
O0BéMm Kyba,

PSIMOYT OJIBHOTO

MN3006paxkarh Ky0 Ha Ki1eT4aTol Oymare (Ipy HAIUYUU BO3MOXKHOCTH).

MccaenoBarh cBoiicTBa Ky0a, NPSIMOYTOJbHOTO Mapajulesenunesia, MHOTOTPAHHUKOB,
MCIIOJIb3YS] MOJIEIIH.

PacnosHaBaTh M M300pazkaTh pa3BEPTKH KyOa M mapayienenunena. MoaeaupoBath KyO u
Mmapasiesienunes 13 Oymard v MpoYux MaTepuaioB, 00bSICHATH COCO0 MOAEIMPOBAHUS (TIPH
HaJIMYUU BO3MOKHOCTH).

Haxozme N3MEPCHUA, BBIYUCIATD IJIONIaAb IMOBEPXHOCTHU, 00BEM Ky6a, MpsAIMOYT'OJIbHOTO
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napauiesienunea Mapajiesienunesna; HccaeI0BaTh 3aBUCHMOCTHL 00bEMa Kyba OT JUIMHBI ero peopa,
BBIIBUTaTh H 000CHOBBIBATH IUIIOTE3Y.
IloBTOpPeHUE N [ToBTOpEHuE OCHOBHBIX |BBIYMCJIATH 3HAUCHUS BHIPAKCHUHN, COACPIKAIINX HATYypaTbHbIC YHCIIA, OOBIKHOBEHHBIE U

00001IeHHE
(10 v)

[MOHSATUM M METOJIOB Kypca 5
Kjacca, 00001IeHre 3HaHUH

NecATUYHbIE POOH, BHITIOIHITH TPeoOpa30BaHus YUCET.

Bri0upaTth cnocod cpaBHEHMsI YUCEIl, BBIYUCICHNUH, IPUMEHATHh CBOMCTBA apu(pMETHUECKUX
NENCTBUN 171 paliMOHAIN3ALMY BEIYACICHUN.

OcylecTBIATh CAMOKOHTPOJIb BBIIIOIHAEMBIX JEMCTBUNA U CAMOIIPOBEPKY pe3yibTaTa
BBIYMCIICHUI.

Pemates 3a1a4M U3 pealbHOW )KU3HH, IPUMEHATh MaTeMAaTH4YeCKHe 3HAHUSA U pEeLICHUs
3a/1a4 U3 APYrux yueOHBIX MPEIMETOB.

PemaTe 3a1a4u pasHbIMHU CIIOCO0AMH, CPABHUBATH CIOCO0BI PELICHUS 3a/1a4H, BLIOUPATh
PalMOHAJIBHBIN CIIOCO0

5 KJIACC (ne menee 170 )

HaszBanue

pasnaesa (Tembl)

Kypca OcHoBHOE coiep:KaHue OcHOBHBIE BH/IbI /IEATEJIbHOCTH O0Yy4YaIOMINXCH

(koaHUecTBO

4acoB)

Hartypajabnbie Apudmernueckue AecTBUS ¢ |BbIMOJHATL apu¢MeTHYecKUHe AelCTBUSI C MHOTO3HAYHBIMU HATypaldbHBIMU UHUCIAMH,
JHCJIA MHOTO3HAYHBIMU HAXOIUTHh 3HAYEHHMS YHCIOBBIX BBIPAKEHHH cO CKOOKamMH M 0e3 CKOOOK; BBIYMCJIATH
(30 a) HaTypaJbHBIMU YUCIIAMHU. 3HAYeHUsI BBIPAKEHUH, COJIEPIKAIIUX CTEIIEHU.

UucnoBbie BEIpaKEHUS,
[MOPSAIOK IEUCTBUM,
HCIIOJIb30BAHUE CKOOOK.

OxpyriieHne HaTypaJIbHbIX

BbINOJIHATH NPUKUAKY M OLEHKY 3HAYCHHWH YUCIIOBBIX BBIPAKEHUN, NPUMEHSATH NMPHUEMBI
NPOBEPKH PE3yiIbTaTa.

Hcnoab30BaTh NP1  BbBIYMCJICHHUAX TEPEMECTUTECIIBHOE H©W  COUYCTATCIBHOC CBOIiCTBa

YMHOXCHUS OTHOCHTCJIBHO

CJIOKCHUA W YMHOXCHUSA, PpaclnpCcACIUuTCIIBHOC CBOMCTBO
3




HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepkaHue

OcHOBHbBIE BH/IbI JECATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO
4acoB)
YuCell. CJIO’KEHUSI, CBOMCTBA apr(PMETHUECKUX ACHCTBUIA.
[lenurenu u kpatHeie uncna;  (MccaenoBaTh YUCIOBbIE 3aKOHOMEPHOCTH, IPOBOIUTH YUCIIOBBIE SKCIIEPUMEHTHI, BBIABUIATH
HanOOIBIIHNHI OOIIUIICIINTCIL (M 000CHOBBLIBATEL FHIIOTE3bI.
1 HanMeEHbIIeeoOIee DopMyJIMPOBATH ONpeaeJeHUsl JCTUTENS U KPaTHOTO, HAaUOOJBIIEro oOIIero ACNUTeNs U
KpaTHOE. HAaWMEHBIIIET0 00IEeTr0 KPaTHOTO, MPOCTOTO U COCTABHOTO YHCEI;, UCIOJIH30BATh OTU TOHITHS
Paznoxenne dncia Ha [pY PELICHUH 3a]a4.
[POCTHIE MHOKUTEIH. I[IpuMeHSITH AJArOPUTMbI BBIYHCIICHHUS] HAUOOJBIIET0 OOIIEro AETUTEeNs M HAaUMEHBIIETro
JlenuMocTh CyMMBI 1 00111eT0 KPaTHOTO JIBYX YUCEJ, aJITOPUTM PA3JI0KEHUS YMCIIa Ha MPOCTHIC MHOKHUTEIIH.
rpousBeneHus. [lenenue ¢ HccaenoBarhb ycloBus 1eIuMocTy Ha 4 1 6.
OCTaTKOM. HUccaenoBatb, 00Cyk1aTh, (POPMYJIUPOBATH U 000CHOBBLIBATH BBIBOJ O YETHOCTH CYMMHI,
Perrenye TeEKCTOBBIX 3a1a4 MMPOU3BEJECHHUS: IByX YETHBIX YUCEN, JBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YUCEIL.
HccaenoBarhb CBOICTBA JICIUMOCTH CYMMBI M TPOU3BEICHUS YUCET.
I[IpyBoAUTL NpHUMePbI 4YHCET C 3aJaHHBIMU CBOWCTBAMH, PACIHO3HABATHL BepPHbIe U
HeBepPHbIe YTBEPXKJCHUS O CBOMCTBAX 4YHCEJ, ONMPOBEPraTh HEBEPHBIE YTBEPKICHUS C
MOMOIIIBI0 KOHTPIIPUMEPOB.
KoncTpyupoBar, MareMaTudeckue TMpPeNJIOKeHHSI C TOMOIIBIO CBSA30K «H», «UIN»,
«ECHHU...,TO...».
PemiaTh TEKCTOBBIC 33291, BKIIOYAIONTNE TTOHATHS JACITMMOCTH, apu(PMETHUESCKUM CIIOCO00M,
MCIT0JIH30BAaTh MEPEOOp BCEX BO3MOKHBIX BAPUAHTOB.
MojaeupoBaTh X0/ PELICHUS 3a7a4u C IOMOIIBI0 PUCYHKA, CXEMbI, TAOJIHUIIBI.
I[IpuBoaUTH, pa3dupaTh, OLEHUBATH PA3JIMUHbIC PEUICHMS, 3alMCH PEUICHUN TEKCTOBBIX
3anay. KpuTuyecku ouneHMBATDH MOTYYCHHBIN pe3ynbTaT, HAXOIUTh OMIMOKU, OCYILECTBISATh
CaMOKOHTPOJIb, IIPOBEPSISt OTBET HA COOTBETCTBUE YCIOBUIO
Harassgaasn [lepienaukynsapHelie npsMbie. (Pacmo3HaBaTh Ha yepTekKaX, PUCYHKAX CIydad B3AaMMHOIO PACIOJIOKEHHUS IBYX IIPSMBIX.
reoMeTpus. [TapannensHbIe IPsSMBIE. N300paxaTb ¢ NMOMOIIbI) YEPTEKHBIX MHCTPYMEHTOB HA HEJIMHOBAHHOW M KIIETYATOM
Mpsamebie PaccrosiHne Mexay 1ByMst Oymare JBe IiepeceKalolluecs MpsMble, ABE MapauieJbHble MPSMBIE, CTPOUTH MPSIMYIO,
Ha TOYKaMHM, OT TOUYKH J0 MEPIICHIUKYIISIPHYIO JTaHHOM.
IJIOCKOCTH [psIMOM, JUTMHA IIyTH Ha IIpuBOAUTL MPUMeEPBbI IAPATUIEIIBHOCTH U NEPIIEHAUKYISAPHOCTH NPSIMBIX B IPOCTPAHCTBE.
(7 9) KBaJI[paTHOW CETKE. Pacno3zHaBaTb B MHOTOYTOJIBHUKAX MEPIIEHAUKYIISPHBIE U MTAPAJUIETbHBIE CTOPOHBL.

[IpuMep npsmMbIX

I/I306pa>1caT1> MHOT'OYT'OJIbBHHUKHU C NTaPAJJICJTIbHBIMU, MCPIICHAUKYJIISIPHBIMU CTOPOHAMMU.
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HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepkaHue

OcHOBHbBIE BH/IbI JECATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO
4acoB)
[IPOCTPAHCTBE HaxoauTth paccTosiHME MEXy ABYMs TOYKAMM, OT TOUKU A0 IPSIMOM, JUIMHY IIyTHU Ha
KBaJJPaTHOW CETKE, B TOM YHMCIIC HCIIOJIb3YS HU(POBBIE PECYPCHI
JApodu (32 u) OObIKHOBEHHAs ApOOb, CpaBHHUBaTB M YNIOPSA0YMBATH JIpO0OH, BLIOMPATh CIOCO0 cpaBHEHUS Apo0eil.

OCHOBHOE CBOMCTBO /1po0H,
COKpaIieHue ApoOei.

CpaBHEHHE UM YNOPSA0YMBAHUE

poOei.

JlecsTnaHbie 1poOH U
METpUYECKasi CHCTEMa Mep.
Apudmernueckue AeCTBUS C
OOBLIKHOBEHHBIMH U
ECATUYHBIMH APOOSIMHU.
OtnHomenue. lenenue B
TAaHHOM OTHOIIICHHH.
Macimtad, mponopius.
[ToHsaTHE MPOIICHTA.
BrruncieHue nporeHTa ot
BEJIMYMHBI ¥ BEJIMYUHBI 110 €€
[IPOIICHTY.

PerreHne TEKCTOBBIX 3aj1a4,
cojepxKaniux 1poou u
MPOIICHTBHI.

[IpakTrueckas paboTa
«OTHOIIICHUE JITHHBI
OKPYXHOCTH K €€ TuamMeTpy»

I[MpeacTaBasATh JeCATUYHBIE IPOOU B BHIE OOBIKHOBEHHBIX JIpoOel M OOBIKHOBEHHBIE B BUJIE
NECATUYHBIX, HCMOJIb30BATh IKBHBAJEHTHbIE NPeEACTABJEHUN JPOOHBIX YHUCENT TMPU HX
CpaBHEHUH, TTPH BBIUUCIICHUSX.

Hcnosib30BaTh JACCITHYHBIC IpoOU TIpH peoOpa30BaHUK BETUYNH B METPUUECKON CHUCTEME
Mep.

BorinoinaTs apudgMeTnyecKue AeicTBUs C OOBIKHOBEHHBIMH H JIECATUYHBIMU IPOOSIMHU.
BbIuucjasaTh 3HaYCHUS BEIPAKEHUM, COACPKAITUX OOBIKHOBEHHBIE U JICCSITHYHBIC POOH,
BBITIOJHATH IpeoOpa3zoBaHus ApoOeli, BLIOUPATH coco0, IPUMEHATH CBOICTBA
apruMETUUECKUX ACHCTBUN JJISl PAlMOHATIN3AIMH BBIUYNCICHUH.

CocTaBJsiTh OTHOIIEHUS U MPOTIOPIIMHU, HAXOAUTH OTHOLICHUE BEJIWMYHH, JIETUTh BEJIMYMHYB
TaHHOM OTHOIIIEHNU. HaxoauTh 3KCepUMEHTAJbLHBIM IIYTEM OTHOIIEHUE JITTUHBI
OKPYKHOCTH K €€ THaMeTpy.

I/IHTepHPETI/IPOBaTb MaciTad Kak OTHOIIEHHE BCIIMYMH, HAXO0JAUTD Macirad IJIaHa, KapTbl
H BBIYUCIIATB PACCTOAHUA, UCITOJIb3YA MaciTao.

OO0BACHATB, YTO TaKOE MPOLEHT, YNOTPEeOIATh OO0OPOTHI PEUH CO CIOBOM «IIPOIICHTY.
Bbipamxath npoueHTsl B ApoOsX W ApoOM B MPOLIEHTaX, OTHOIIEHHE JBYX BEJIHYMH B
IpOIEHTAaX.

BbIuncasTh IPOIEHT OT YUCIIA U YUCTIO O ero NpoleHTy. OKpyriasite ApoOu U IPOIEHTHI,
HAXOAWUTb MPUOIMHKEHUSI YU CETT.

Pemath 3a7a4u Ha 4acTH, MPOLEHTHI, MPOMOPIMU, HA HAXOXkJAEeHUE ApoOu (MpoleHTa) OT
BEJIMYMHBI U BEJIWYHMHBI TI0 €€ ApoOH (TMPOLEHTY), Ipodu (IpOILeHTa), KOTOPBIA COCTaBIsAET
OJIHA BEJIMYMHA OT JPYroM.

IIpuBoanTh, pa3déuparb, OLEHMBATH PA3JIMYHBIE PELICHHUS, 3alIMCH PELIEHUN TEKCTOBBIX
3az1a4.

H3BaexkaTs HHGOPMALUIO U3 TaOIUI] U JUAarpaMM, HHTEPIPETUPOBATh TaOJIMUYHBIE TaHHBIE,

ONpCHACIIATh HanOOJIbIIIee U HAMMEHBIIIEE U3 IMPCACTABJICHHLIX NAHHBIX
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HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepkaHue

OcHOBHbBIE BH/IbI JECATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO

4acoB)

reoMeTpus. OceBas cummeTpusl. Pacno3HaBaTh Ha ueprexax U U300paKEHUSIX, H300paKaTh OT PyKH, CTPOUTH C IOMOIIbIO
Harnsanas [{enTpanpHas CUMMETpHUSI. Pacno3naBaTh Ha 4epTekax U M300paKEHUSAX, H300PaKATh OT PYKU, CTPOHUTH C TIOMOIIBIO
reomeTrpus [locTpoeHrEe CUMMETPUYHBIX  |[MHCTPYMEHTOB (GUrypy (OTpE30K, JOMaHYI0, TPEYrOoJbHUK, MPSIMOYIOJbHUK, OKPYKHOCTB),
Cummerpus ¢uryp. [Ipaktuyeckas pabota |[CUMMETPUUYHYIO JAHHOW OTHOCUTENIBHO MPSIMOM, TOUKH (MPU HATMYMH BO3ZMOKHOCTH).

(6 1) «OceBast CHMMETpUS. Haxoauth nmpuMepbl CUMMETPUU B OKpyXkarouieM mupe. MopaeaupoBarh u3 Oymaru JBe

CuMMeTpHs B IPOCTPAHCTBE

(Gurypbl, CHUMMETPUYHbIE OTHOCHUTEIBHO MPSIMOMN;

KOH(PUTYpallMK, HCIOJIB3Ys] CBOMCTBO CHUMMETPUH, B TOM YHCIE C IMOMOIIBIO MU(PPOBBIX

KOHCTPYMPOBATh T'€OMETPUUYECKUE
pecypcoB (MPpU HATUYUH BO3MOXKHOCTH).

HccnenoBarb cBOWCTBa M3Yy4EHHBIX (UTYp, CBSI3aHHBIE C CHMMETPHUEH, HCIONb3Ys
YKCIIEPUMEHT, HaOII0IeHIE, MOJETUPOBaHHE.

O00CHOBBIBaTb, ONPOBEPrarb C MOMOIIbI) KOHTPIPUMEPOB YTBEPXKACHUS O CHUMMETPUH
(uryp

Bbipakenus ¢

[Ipumenenue OyKB AJs 3aMUCU

Hcnonab3oBaTh OYKBBI /17151 0003HAUEHUS YHCE, IPU 3aMTUCH MAaTEMAaTUYECKUX YTBEPIKICHUH,

OyKBaMu MaTeMaTHYECKUXBBIPAKEHUN U [COCTABIIATH OYKBEHHBIE BBIPAXKEHHUSI 10 YCIIOBUIO 3a/1a4H.
(6 9) [PEIJIOKEHUH. HccienoBaTh HECTIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB30BaTh OYKBBI JUISl UX 3AITUCH.
byKBEHHBIE BBIpAXKEHUS U BbIuncasTh YMCIOBOE 3HaUeHHE OYKBEHHOTO BBIPAKEHHUSI IIPU 3a/1aHHBIX 3HAYEHUAX OYKB.
YUCIIOBBIE [TOCTAHOBKHU. 3anuceiBath GopMyJabl: NEpUMETpPa U IUIOMAAM NPSIMOYTOJbHUKA, KBaApara; JJIMHB]
bykBeHHbIE paBEHCTBA, OKPY>KHOCTH, IUIOLIAJAN KPYra; BBIMOJHATH BbIYMCIeHUsS 10 3TUM (opmynaM. CocTaBJIsSITh|
HAaX0’KJICHUE HEU3BECTHOTO (opMyJibl, BbIpaXkaroue 3aBUCUMOCTH MEXAY BEIUYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE;
KOMIIOHEHTa. DOPMYIIbI. [[eHa, KOJIMYECTBO, CTOMMOCTB; IMPOU3BOJUTENBHOCTh, BpeMs, O0BEM paOOThI; BBHIMOIHSTH
BBIYHCIICHUS 110 3TUM (hopMyiaM.
HaxoanThs HEM3BECTHBIN KOMIIOHEHT aprU(METHUECKOTO JACHCTBHUS
Harasanas UeThIpEXyrolbHUK, IpuMepsl  |M300paxkaTh Ha HETWHOBAaHHONW W KJIeTyaTol Oymare ¢ HCIOJNIb30BAHHEM YEPTEKHBIX
reoMeTpus. YETBIPEXYTOJIbHUKOB. WHCTPYMEHTOB  YETBIPEXYTOJIBHUKMA C 3aJaHHBIMU CBOMCTBaMHU: C [apaJUICIbHBIMH,
Durypsl [IpssMOyronbHUK, KBaIparT: NEPICHIUKYISIPHBIMUA, PABHBIMA CTOPOHAMH, TPSMBIMU YTJIaMu U Jp., PaBHOOEAPEHHBIN
HA CBOICTBa CTOPOH, YIJIOB, TpeyronbHUK. [Ipeaaarats u 00CyK1aTh CIOCOOBI, AJTOPUTMBI TOCTPOCHUS.
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HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepkaHue

OcHOBHbBIE BH/IbI JECATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO
4acoB)
MJIOCKOCTH JaroOHajeH. HccnenoBarb, UCHOIB3YSd OKCIEPUMEHT, HaONIOJIEHUE, MOJICIMPOBAHUE, CBOMCTBa
(14 g) W3mepenue yrioB. Buasl psIMOYTOJIbHUKA, KBaJipaTa, pa30uBaTh Ha TPEYrOJbHUKH.
TPEYrOJIbHUKOB. O0ocHOBBIBATH, ONPOBEPrarb C  IIOMOIIbIO  KOHTPIPUMEPOB  YTBEPKICHHUS O
[leprmMeTp MHOTOYTOJIBHUKA.  [IPSIMOYIOJIbHUKE, KBaJlpaTe, pACO3HABATH BEPHbIC U HEBEPHBIC YTBEPIKICHUSI.
[Tnomans gurypsl. @opmynsl  [M3MepsiTb M CTPOUTH C MOMOIIbIO TPAHCHIOPTHPA YIJIbI, B TOM YHUCJIE B MHOTOYTOJIbHHKE,
MepuMeTpa U III0Iau CPaBHUBATBH YIJIbl; PAacHO3HABATb OCTpPblE, MpsAMbIE, TyIble, pPa3BEPHYTHIE YIJIbL.
[PSAMOYIOJIbHUKA. PacnosnaBatrb, u300pamxkaTb  OCTPOYIOJbHBIM,  INPAMOYIOJbHBIM,  TYHOYIOJIbHBIN,
[IpubmmkE€HHOE U3MEpeHue paBHOOEIPEHHBIHN, PABHOCTOPOHHUI TPEYrOJbHUKH.
rioiaau uryp. BbluncassTe nepUMETp MHOTOYTOJbHHMKA, IUIONIa/[b MHOTOYTOJbHHKA pa3OueHHeM Ha
[IpakTuyeckas pabora NPSAMOYTOJIBHUKH, Ha PaBHbIE (DUIYphl, MCIOJIB30BaTh METPUUYECKHE EIUHMII M3MEPEHUS
«[Inomans kpyra» JUIMHBI U IJIOLIA/IH.
HUcnosb30BaTh NPUOJIMKEHHOE HM3MepeHHe /UIMH W IUIOMaaeld Ha KierdyaTtod Oymare,
npuOIMKEHHOE U3MEPEHUE JUTMHBI OKPY’KHOCTH, IJIOLIAIU Kpyra
[losoxurenbusbl |[lenbie uncna. Moayne uncna, |IIppBoaMTL NpPHMEpPBI  HUCHOJB30BaHUSA B  PEANBHOM JKU3HHM  IOJIOKUTEIBHBIX U
en reOMETpPUYECKas OTPULATEIIBHBIX YHUCEIL.
OTpHIATEe/bHbIE |[UHTEPIPETALNS MOTYJIS. M300paskaTh Lieable YNCIa, TOJI0XKUTEIbHBIE U OTPULATEIbHBIE YACIAa TOYKAMU HA YUCIOBOMI
qyucjaa UucioBbIe IPOMEKYTKH. IPSIMOM, HCII0JIb30BATh YHCIIOBYIO IPSMYIO JUIsl CPAaBHEHUS YHUCEIL.
(40 v) [lonoxurenpHble U IIpuMeHATH IPaBUJIA CPAaBHEHMS], YHOPAA0YHBATH LIEJIbIC YNCIIA; HAXOAUTH MOYJIb YHCIA.

OTpHLIATENIbHbIE YHCIIA.
CpaBHEHUE MOJIOKUTEIIBHBIX U
OTPHLIATEIIbHBIX YHCEI.
Apugpmernueckue neicTBus ¢
M10JIOKUTEIBHBIMU U
OTPHLIATEIIbHBIMU YHCITAMHU.
PemieHune TeKCTOBBIX 3a7a4

@opMy/IHPOBATH NMPABUJIA BBIUNCIECHUS C NOJOXKHUTEIbHBIMU U OTPULIATENIbHBIMU YUCIAMH,
HAXOAUTh 3HAYEHUs] YUCIIOBBIX BBIPAKEHHH, coJepKalluX JAEHCTBHS C MOJOKUTEIbHBIMU
U OTPULIATEIbHBIMU YMCIAMH.

IIpuMeHSITh CBOMCTBA CIIOKEHHS U YMHOXEHUS IS TpeoOpa3oBaHus CyMM U IPOU3BEACHUIN
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HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepkaHue

OcHOBHbBIE BH/IbI JECATCJIBHOCTH oﬁyqammnxcﬂ

MHOTOI'PAaHHUKOB, HWIMHAPA U
KOHYca.

[IpakTdeckas pabora
«Co3panue Moaenei
MIPOCTPAHCTBEHHBIX (DUTYDY.
[Tousarue 00bEMa; €IUHHUIILI
n3mepenus: oobéma. O0BEM

(koTMYecTBO
4acoB)
IIpencraBaenne |[IpsmoyrosibHas cucrema O0bAICHATL W WIJIIOCTPUPOBATH MOHATHE TMPSIMOYTrOJIHHOM CHUCTEMBI KOOpPAMHAT Ha
TaHHbIX KOOPJAMHAT Ha IIOCKOCTH. MJIOCKOCTH, MCIIOJIb30BaTh TEPMHUHOJIOTUIO; CTPOUTH HA KOOPIUHATHOM IMJIOCKOCTH TOYKU H
(6 v) KoopauHaTsl TOUKH Ha Gburypsl Mo 3aaHHBIM KOOPJAWHATAM, HAXOAMTh KOOPAMHATHI TOUCK.

MJI0CKOCTH, abciucca u Uurath cronOuaThie W KpPYroBbIE [OUMarpaMMbl; MHTEPNPETHPOBATH JaHHBIC, CTPOMThH

OpJIMHATA. CTOJIOYATHIEC TUATPAMMBI.

Cronbuatbie U KpyroBbie HUcnosb30BaTh HH(POPMALMIO, TIPEJCTABICHHYIO B TaOIUIIAX, HA JUArpaMMax JJisl PEIICHUS

TuarpaMMBl. TEKCTOBBIX 33J1a4 ¥ 337124 U3 peaTbHOM KU3HU

[IpakTnueckas padbora

«ITocTpoenue quarpammy.

Pemrenne TeKCTOBBIX 3a7a4,

COJIepKAIIUX JaHHBIE,

[pe/icTaBJIeHHbIE B TaOiauIax

Y Ha quarpaMmax
Harasignasi [IpssMOYTOIbHBIM Pacno3HaBaTh Ha yeprexax, PUCYHKAX, ONMUCHIBATh NUpaMUAy, NPU3MY, LHIHHIAP, KOHYC,
reoMeTpusi. napajuienenunes, Kyo,mpusma, |map, u300paxarb UX OT PYKH, MOAEJIMPOBATh W3 Oymaru, IUIACTUJIMHA, MPOBOJIOKU U Ap.
durypsl B MUpaMuJia, KOHYC, HAITUHAP, (TIpu HATUYUHU BO3MOXKHOCTH).
NMpoCcTpaHc map u cdepa. M3zobpaxenue [IpuBoauTH NpUMepPbI 00BEKTOB OKPYXKAIOIIETO MUPA, UMEIOIIUX (POPMBbI HA3BAHHBIX TEL
TBe [IPOCTPAHCTBEHHBIX (QUTYP. Hcnonab30BaTh TEPMHHOJIOTMIO: BEpIMHA, peOpo, I'paHb, OCHOBaHHWE, BHICOTA, PAIAUyC U
(9 9) [Ipumepsl pa3sBEPTOK muaMeTp, pa3BEpPTKa.

M3y4aTsh, UCIIONB3Ys SKCIEPUMEHT, HAOIIOJCHNE, U3MEPEHNE, MOJICINPOBAHUE, B TOM YHCIIE
KOMIIBIOTEPHOE, U ONMCBHIBATH CBOMCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M
pPa3IMYMs. MEXAY MIUPAMUAION U IPU3MOM; MEXITY HMINHAPOM, KOHYCOM U IIAPOM.
Pacno3snaBaTh pa3BEPTKU Napasuienenunena, Kyoa, npu3mMsl, MUpaMubl, KOHyca, UIHHIPA;
KOHCTPYMPOBATH JJaHHBIE TeJIa U3 PAa3BEPTOK, CO3aBaTh UX MOJEIIH.

Co3aaBaTh MOJeJIH IPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, NpoBOJIOKH, IJIACTUIIMHA U Jp.)

M3MmepsiTh HA MOJeNAX: [UIMHBI pEOEp MHOTOI'PaHHUKOB, IHAMETP LIapa.
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HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepkaHue

OcHOBHbBIE BH/IbI JECATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO
4acoB)
MPSIMO YT OJIBHOTO BoiBoauTh popmMyiry 00bEMA TPAMOYTOJIBLHOTO TTApAIIJICIICTIUIIE IA.
napajuienenumnena, Kyoa, Boruucasite mno  dopmyaam: 00bEM  TIPAMOYTOJIBHOTO — MapajuleienuIiena,  Kyoa;
(dbopmyiel 00bEMa MCII0JIb30BaTh €IMHUIBI U3MEpPEHHs] 00bEMA; BBIYMCIAATH OOBEMBI TEN, COCTaBIEHHBIX W3
KyOOB, apaJuIeJIeNUIEIOB; peliaTh 3aa4M C PEaIbHBIMU JTaHHBIMU
[loBTOpeHue, [loBTOpEHNE OCHOBHBIX BopruncasiTe 3HaYCHUS BBIPAXKEHUI, COJIEpKalllMX HaTypallbHbIE, LEble, MOJIOKUTEIbHbIE U
00001eHMe, MOHATHI U METOJ0B KypCOB S |0TpHLIaTElIbHbIE YKCIa, OOBIKHOBEHHBIE M JIECATHUHBIE JIPOOU, BBIIOJIHATH NMpPeoOpa3oBaHMs
cucreMaTu3amu M 6 KiaccoB, 0000IIeHNE U YKCel U BhIpAXKEHUH.
51 CUCTEMaTH3alusl 3HAHUN BrpiOupaTh crocod cpaBHEHUs YHCEN, BBIYUCIICHH,
(20 v) NPUMEHATH CBOMCTBA apu(MeTHyecKuX JeMCTBUM JUIsl pallMOHAIN3aUU BHIYMCIICHUH.

PemiaTe 3aga4u U3 peanbHOM KM3HHU, MPUMEHSTh MaTeMaTHYecKue 3HAHMSA JJIs PELIeHUs
3ajad U3 JPYTUX MNPeMETOB.

[PemiaTh 3a1a4M pa3HbIMH CNIOCO0AMH, CPABHUBATh, BLIOMPATH CIIOCOOBI PEIICHUS 3a/1a4H.
OcyliecTBISATh CAMOKOHTPOJIb BBHITIOJNHSAEMBIX JEHCTBUH M CAMOIPOBEPKY pe3yabTaTa
BBHIYMCIICHUI

[Ipu pazpabotke paboueil mporpaMmbl B TeMaTHYeCKOM IUTaHupoBaHuM aisi oOydaromuxcs ¢ PAC gomkHbl OBITH YY4TEHBI BO3MOXKHOCTH
WCIIOJIb30BAHUS AJEKTPOHHBIX (IU(POBBIX) 00pa30BaTENIbHBIX PECYPCOB, SBISIOUIUNXCS Y4eOHO-METOAMUYECKUMU MaTepuaiamu (MyJbTUMEAUMHbBIC
[IPOrpPaMMBbI, AJIEKTPOHHbIE YUeOHUKH U 33JaYHUKH, 3JCKTPOHHBIE OMOIMOTEKH, BUPTyalbHBbIE J1a0OpaTOPUU, UTPOBBIC MPOrPaMMbI, KOJUICKLIHUU
M (pOoBBIX 00pa30BATENIBHBIX PECYPCOB), MPEACTABICHHBIMUA B 3JIEKTPOHHOM (LHM(POBOM) BUAC U PEATU3YIOMIMMH TUAAKTHUECKHE BO3MOYKHOCTH

I/IKT, COZACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 06paSOBaHI/II/I.
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DOEJTEPAJTBHAS PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA
«AJIT'EBPA»

7—10 KJTACCBI

esn u3yyeHus y4e0HOro Kypca

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHAa
obecrieurBaeT M3y4eHUE APYTUX IUCHUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK W
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHME HEOOXOAMMO [Jii  MPOJOJIKEHUS
o0pa3oBaHUs ¥ B TOBCEIHEBHOM W3HU. Pa3zBuTue y 00ydaromIMXcsi HAayYHBIX
NPEACTaBICHUNA O MPOUCXOXKICHUU M CYIIHOCTH ajreOpanueckux abCTpakIiuid,
croco0e OTpaxKeHUsI ~-MaTEMaTUYECKON HAyKOM SIBIEHUHN U MPOLIECCOB B MPUPOJIE U
o0I1IIeCTBEe, POJIM MATEMAaTHYECKOTO MOJICJIMPOBAHMUS B HAYyYHOM IIO3HAHUU U B
MpakTUKE CMocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS U KayeCTB
MBIIIJIEHUS, HEOOXOIUMBIX ISl aJlaliTalldd B COBPEMEHHOM ITM(GPOBOM OOIIIECTBE.
N3yuyenue anreOpbl €CTECTBEHHBIM 00pa3oM 0O€cleurnBaeT pa3BUTHE YMEHUS
Ha0JII0/1aTh, CpPAaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU
MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUA U
BBIBOJIbI, (hOpMYIMPOBATh yTBepkKAcHUS. OCBOEHUE Kypca anreOpbl oOecreynBaeT
pPa3BUTHE JIOTUYECKOTO MBIIUICHHS O0YYarOIINXCS: OHU UCTIONB3YIOT JEAyKTHBHBIC
U MHIYKTUBHBIC pac-CyXJICeHHs, 0000IeHne U KOHKPETH3allUI0, aOCTparupoBaHue
u adamoruto. OOydeHue ainreOpe TpEANoNaraeT 3HAYUTEIBHBIH  00BEM
CaMOCTOSATEIIFHON JIEATENBHOCTH OOYYaIOMIMXCSA, TOITOMY CaMOCTOSITEIHHOE
pElIeHHEe 3a1a4 €CTECTBEHHBIM 00pa30oM SIBIISIETCS pealin3aliieil AesiTeIbHOCTHOTO
MPUHIIUIA 00 yICHHS.

B cTtpykType mporpammbl yueOHOro Kypca «AjreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJAEpXKaTelbHO-MEeToAnYeckue nuHuu: «Hucna wu
BBIYHCIICHUS»; «ANTeOpanyeckue BBIPAKCHUS»; «YPAaBHCHHUS W HEPABEHCTBAY,
«Dynkuum». Kaxknas u3 3TUX CoAepKaTEIbHO-METOANYECKUX JINHUN Pa3BUBACTCA
Ha MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, €CTECTBEHHBIM 00pa3oM NeperieTasch

u B3aI/IMOI[eI\/IICTBy}I C JApyruMu Cro JIMHHUAMM. B X0O€ H3YUCHHA KypcCa
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o0ydJaromumMcsl MPUXOAUTCS JIOTHUYECKU PACCYXKIaTh, HCIOJIb30BAaTh TEOPETUKO-
MHOECTBEHHBIN s13bIK. B CBSI3U € 3TUM 11€71€C000pa3HO BKIIOYHUTH B MPOTrpaMMy
HEKOTOpPhIE OCHOBBI JIOTMKHM, TPOHU3BIBAIOIIME BCE OCHOBHBIC pPa3Jeibl
MaTeMaTU4eCKOro o0pa3oBaHUsi U CIIOCOOCTBYIOIIUE OBIAJEHUIO 00YUYaIOIIMMUCS
OCHOB YHHUBEPCAJIBHOTO MaTEMaTUYECKOTO s3blKa. TakuM o0O0pa3oM, MOXKHO
yTBEpXkKAaTh, YTO COJEP)KATEIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anrebpay SIBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanue JUHUM «YuClia W BBIUUCICHUS» CIY>XUT OCHOBOW st
JTadbHEUIIEro U3y4eHUs] MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYarOIIUXCS
JIOTUYECKOTO MBIILICHUsI, JOPMHUPOBAHUIO YMEHUS TMOJIH30BATHCS aITOPUTMAMH, a
Tak)Ke MPUOOPETCHUIO MTPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX JJISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIIKOJIE CBSA3aHO C PalliOHAIbHBIMU
U UppalMOHAJIBHBIMH  4HclIaMH, (GOPMUPOBAHUEM  TPEACTABICHUNA O
NEHUCTBUTEIIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHMSI YMCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy 00IIero o0pa3oBaHusl.

Conepxanue JAByX — anreOpamyeckux JIMHUA —  «Anredpanueckue
BBIp@XKEHUSD» U «YPaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y
oOy4Jaromuxcs MaTeMaTHYECKOro ammapara, HeOOXOAMMOro IJisi PEeIIeHHs 3a7ad
MAaTE€MAaTHK{, CMEXHBIX IPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B
OCHOBHOM IIKOJE Y4YEOHBIM MaTepuan TPYHIUPYETCS BOKPYT pPalMOHATBHBIX
BBIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HAYCHHE MATEMAaTUKH KakK s3bIKa JIs
MIOCTPOCHHSI MaTEeMaTUYECKUX MOJIENIeH, ONHUCAaHUSl TMPOLECCOB U SIBICHUM
peanbHOrO MHpa. B 3amaum o0yuyeHus anreOpe BXOIAT TaKKe ajbHEHIIee
pPa3BUTHE QJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YAaCTHOCTH, IS
OCBOCHHS Kypca WHPOPMATUKH, ¥ OBJIAJICHUEC HaBBIKAMHU JCTYKTHBHBIX
paccyxaenuii. [IpeoObpa3zoBaHre CUMBOJBHBIX (DOPM BHOCHUT CBOM CrieIIA(pUIeCKHiA
BKJIAJ B Pa3BUTHE BOOOPAXKEHUSI, CIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanue  GyHKIHOHAIbHO-TpaUUECKONM  JIMHUM  HALIEJICHO  Ha
nojyyeHue  OOydYalolMMHCS  3HAHUW O  (QYHKUUSIX  KaK  BayKHeuIieu
MaTeMaTU4eCKOM MOJeNHd JJisi OMNUCAaHUSI W HCCIENOBAHUS Pa3HO-O00pa3HbIX
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MPOLIECCOB U SBJIIEHMM B mpupoae M obmiectBe. M3yueHuwe s3toro marepuaia
CIOCOOCTBYET pPa3BUTHUIO y OOYUYAIOIIMXCS YMEHHUS HCIIOIb30BaTh PAa3IUYHBIC
BBIpA3UTEIbHBIC CPEACTBA S3bIKA MAaTEMaTHKH — CIIOBECHBIC, CHMBOJIMYECKUE,
rpaduueckue, BHOCHUT BKJIaJ B (OPMUPOBAHHME TMPEACTABICHUHA O POIH

MAaTCMAaTUKHN B pa3BUTUHU UBUIIN3AIIUN U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
CornacHo ywyeOHomy miany B 7-10 kmaccax wu3y4aeTcs Y4YeOHBIM Kypc
«Anredpa», KOTOPBIA BKJIIOYACT CIICIYIOIIUE OCHOBHBIC pa3/eiibl COJCPIKaHUS:
«Ywucna ¥ BBIYUCICHHS», «ANTEOpandecKue BBIPAKCHUS», «YpaBHEHUS U
HEPaBCHCTBAY», «DYHKITUN.
VY4eOHblli MIaH Ha u3ydeHue anreOpsl B 7—10 kinaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJNENI0 B TEUEHHE KaXKJOro rojga oOydeHus, oOmmil o0beM

yacoB - He meHee 408.

Conep:xxanune yueOHOro Kypca (1mo rogam o0y4eHus)

5 KUIIACC
Yucna u evluucienus
Payuonanvnuie uucna

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO0]l OT OAHOU (HOPMBI 3amHCH
npobeit k apyroul. IloHATHe panMOHAIBHOIO 4YHCJIA, 3aluCh, CpPaBHCHHE,
VIOPSIOYMBAHUE  PAlMOHAIBHBIX  YHCEN. ApHPMETHYSCKHE JICWCTBUSA C
palroHAIBHBIMU YHCIIaMU. PenieHne 3aia4d U3 peajbHOH MPaKTUKWA Ha 4acTH, Ha
Jpoowu.

CrereHb C HaTypaJbHBIM I[IOKa3aTelIeM: OMpeIelieHHne, MpeoOpa3oBaHHe
BBIPKEHUI Ha OCHOBE OIPEICIICHNUS, 3aICh OOJBIINX YHCEIL.

[IpoteHThI, 3amuch TPOIEHTOB B BUAC APOOW W IpoOU B BUIEC MPOIEHTOB.
Tpu ocHOBHBIE 33a7]a4X Ha MPOIICHTHI, PEIICHUE 3a1a4 U3 peaJbHON MPAKTHKH.

HpI/IMeHeHI/Ie IIPU3HAKOB  ACIMMOCTH, PA3JI0KCHHC Ha  MHOXHTCIIN
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HaTypaJbHBIX YUCEIL.

PeanbHple  3aBUcMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
MPONOPIIMOHAIBHOCTH.

Anzebpauueckue svlparxcenus

ITepemeHHBIE, UMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IIEPEMEHHOMN. JlonycTUMBIE
3HAYEHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXIY BEIMUMHAMU B BU/JIE
dbopmynsl. Beraucnenus mno gpopmynam.

[IpeoOpazoBanue OYKBEHHBIX  BBIPDOXEHUW, TOXJICCTBEHHO  paBHbBIC
BBIDOKEHUS, TMpaBwia TmpeoOpa3oBaHUs CyMM H TPOU3BEICHHUH, IpaBuIia
PACKpBITUSI CKOOOK M MPUBEJICHUS MOJJOOHBIX ClIaracMbIX.

CBoiiCTBa CTENEHU C HATYpPaJIbHBIM [TOKA3aTEIEM.

OnHounenbl 1 MHOTOUIEHBl. CTeneHb MHOTOUIeHa. CloKeHue, BEIYUTaHuE,
YMHOKE€HUE MHOTOoWwieHOB. DOpMyJibl COKpalIEHHOTO YMHOXEHHUS: KBaapaT
CyMMBbl M KBaApar pa3HocTu. Dopmysia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOUYJIEHOB HA MHOXHUTEIIH.

Ypaenenusn

VYpaBHeHUE, KOpPEHb YypaBHEHHMs, NpaBHIa NpeoOpa3oBaHUs ypaBHEHHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JluHelHOE ypaBHEHHUE C OJHOM NEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEWHBbIX ypaBHEeHHU. COCTaBlI€HHWE YpPaBHEHUI IO
YCJIOBHIO 3a7aun. Penienre TEKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

JluneitHOE ypaBHEHHE C ABYMS MMEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JIMHEMHBIX YPaBHEHUW C JBYMS IEPEMEHHBbIMU. PelleHue cucTteM ypaBHEHUU
crioco0oM TMoACTaHOBKH. [Ipumepsl perieHuss TEKCTOBBIX 3a7ad C  IOMOIIBIO
CHUCTEM YpABHECHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Toukum Ha mnpsMon. YwucioBele NpoMExKYyTKU. PaccrosHue
MEXIY JBYMSI TOYKAMU KOOPJAUHATHOU MPSAMOM.

[TpsimoyronbHas cuctema koopawHat, ocu OX u Oy. AGcmucca u opanHaTa

TOYKU Ha KOOPAUHATHOU miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX POpMyIaMu.
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UYrenne rpaukoB peanbHbIX 3aBUCUMOCTEM.

[lonstue ¢yukuuu. I'padux Pynknuu. CpoiictBa (pyHkumil. JIuHeitHas
dynkuus, e€ rpapuk. ['paduk dynkmuu y =|X|. ['paduyeckoe pemieHne JIMHEHHBIX
YPAaBHEHUN U CUCTEM JIMHEHWHBIX YPABHECHUM.

6 KJIACC

Yucna u eviuucienusn

KBaapatueiii kopeHb u3 umcna. [loHstue 00 wHppalMOHATILHOM YHCIIE.
JlecsTuunble TpUOIMHKEHUS] UpPAIlMOHANIbHBIX yKcen. CBoiicTBa apupMeTHYECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPeoOPa30BaHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ 1enbIM nokaszaTeneM U e€ cporictBa. CTaHIapTHas 3alKCh YUCIA.

Anzebpauueckue svlparxcenus

KBanparnelii  TpEX4WsieH; pa3JIOKEHUE  KBAJpPaTHOIO TPEXWIEHA Ha

MHOHUTENH.

Anrebpanueckass J1poob. OCHOBHOE CBOWMCTBO anreOpanyecko apoowu.
CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JeJeHHe anreOpandyeckux JpoOei.
PanronanbHbie BRIpOKEHHS U UX TIPE0Opa3oBaHUE.

Ypasuenun u nepasencmea

KBagpatHoe ypaBHeHHMe, ¢opMmyla KOpHEH KBaapaTHOTO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHU, CBOASIINUXCS K JUHEMHBIM M KBaJ[PATHBIM.
[Ipocretinue ApoOHO-paIIMOHATEHBIE YPABHEHHS.

I'paduueckas wHTEpHIpETANHs YPaBHEHUN C IBYyMSI IEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpaBHEHUW C JBYMs IlepeMeHHbIMHU. [Ipumepsl pemieHus cuctem
HEJIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 ANTreOpandecKuM CTIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHON NEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucreMbl JIMHENHBIX HEPABEHCTB C OAHOM EPEMEHHOM.

Dynkuyuu

[lonsitue ¢ynkauu. OOnacTe ONpeeiIeHUs W MHOXECTBO 3HAYEHUU
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¢ynkuuu. CriocoObl 3aaHus (PYHKLIHM.

I'padux pynkiuu. Yrenue cBoilcTB pyHkiuu no e€ rpaduky. I[Ipumepsr
rpaduKoB GyHKLIUNA, OTPAKAIOLUUX peaTbHbIE MPOLECCHI.

OYHKIMK, OINHUCHIBAIOIIKE TMPSAMYIO U OOpaTHYH MPOMOPLHOHAIBHBIE
3aBucuMocTH, ux rpaduku. Dymkmuu Yy = x5, y = X3,y = Vx, y =i

['paduyeckoe perieHne ypaBHEHUM U CUCTEM YpaBHEHUM.

7 KJIACC

Yucna u eviuucnenusn

JedcTBUTEIbHbIC YHCTIA

PanmonanpHbIe ynciia, UpparMoHaIbHbIE YUCIIa, KOHEUHbIE U 0€CKOHEYHbBIC
JeCATUYHBbIE 1poOu. MHOXKECTBO ACHCTBUTEIBHBIX YUCEIT; ICUCTBUTEIbHBIC YHUCIIA
Kak OeCKOHEYHBbIe IeCATUYHBIE IpoOu. B3auMHO OJIHO3HaYHOE COOTBETCTBUE
MEK]1y MHOYKECTBOM JIEUCTBUTEIBHBIX YMCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEUCTBUTENIbHBIX 4YHCEN, apudmeTHueckue IeHCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

N3mepennsi, npudJInKeHnsl, OLEHKHU

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA, IIUTEIBHOCTh TMPOIECCOB B
OKPYXKaroLIEM MUpE.

[Tpubnuxénnoe 3HaYCHNE BEIHMYUHBI, TOYHOCTh MPUOIMIKECHHUS.
Oxkpyrnenne uncen. [Ipukuaka v oleHKa pe3yIbTaTOB BEIYUCICHUN.

Ypaenenua u nepasencmea

YpaBHeHuUd ¢ 0OIHOH NepeMEeHHOM

JIuneiiHoe ypaBHeHHE. PemieHne ypaBHEHHM, CBOASIIMXCA K JIMHEHMHBIM.

KBanpatnoe ypaBHenue. Pemenue ypaBHeHUN, CBOIAIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHUN TPEThEU M YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Peuiennie 1poOHO-paliiOHATbHBIX YPABHEHUH.

Pemenune TeKCTOBBIX 3aJgad anre6pa1/1quKHM MCTOAOM.
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Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U €ro rpaduk. Pemienue cuctem nByx
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. Pellienue cucteM IByX ypaBHEHU,
OJIHO M3 KOTOPBIX JIMHEHHOe, a Japyroe — BTOpoil creneHu. I['paduueckas
MHTEPIIPETALNS CUCTEMBI YPAaBHEHUM C IBYMS IEPEMEHHBIMH.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOoM.

HepaBeHcrBa

HucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenune nuHEMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
['paduueckass wHTEprnpeTands HEPABEHCTB W CHCTEM HEPAaBEHCTB C JBYMs
EPEMEHHBIMU.

Dynkuyuu

KBanpatnunas ¢ynkunus, e€ rpaguk u cpoiictBa. Ilapabona, koopauHaThl

BEPIIMHBI TapadoJibl, 0OCb CHMMETPUHU TTapaboJIbl.

Ipadukn  Qynxumit:  y = kx, y=kx+b, y=ax} y= ax}
y = vVx, ¥y =|X| u ux cBoiicraa.

Yucnoewvie nocneoosamenvHocmu

Omnpenenenue u cnoco0bl 3aJaHUS YMCJIOBBIX MOCJIEA0BATEIbHOCTEN

[lonsiTHE YMCIOBOI MOCAEAOBATEIBHOCTU. 3aIaHUE MOCIEI0BATEIbHOCTU
peKyppeHTHO# dhopMynon u GopmyIoit N-ro wieHa.

ApupmMeTHUecKas U reoMeTpUYECKas MPOrPeccuu

Apudmernyeckas u reomeTpuueckas mporpeccun. Popmyssl N-ro diIeHA
apuPMETHICCKON ¥ TEOMETPUUECKON MPOTPECCUI, CyMMBI TTEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(METUYECKOW W TEOMETPHYECKOW MPOTPECCHid
TOYKaAaMH Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEHWHBIN W 3KCHOHEHIHUAIBHBIN POCT.

CI10KHBIE POLICHTHI.

8 KJIACC

50



Yucna u eviuucnenusn

IloBTOpeHne Matepuaja Kypca MaTeMaTHKH, ajaredpnl 5-9 Kiaccos.

oaroroska k OI'2 u I'BJ

JecTBUTEIbHBIC YHCJIA

PanmionanbHbie unciia, UppaldoHaIbHbIE YKCa, KOHEUHbIE U O€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTEIBHBIX YUCEIT; JEHCTBUTEIBHBIC YUCTIA
KaKk OeCKOHEYHbIe JecATUYHbIe IpoOu. B3auMHO OJIHO3HaYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICCTBUTENBHBIX YUCEN U KOOPAUHATHON MPAMOIA.

CpaBHeHUE JIEUCTBUTENBHBIX YHCEN, apUPMETHUYECKUE JCHUCTBUS C
JNEUCTBUTEIBHBIMU YHCIIAMHU.

N3mepenusi, npudIMKeHUsI, OLIEHKH

Pa3mepbl OOBEKTOB OKpYXKAIOIIETO MHpPA, AJIUTEIBHOCTH MPOIECCOB B
OKPYKaIOLIEM MHpE.

[Tpubnuxénnoe 3HaYeHHE BEJIMYMHBI, TOYHOCTh puOIMmxKeHusi. OKpyrieHue

yucen. [Ipuknaka u olleHKa pe3yabTaTOB BIYUCICHUN.

YpaBHeHus u nepagencmea

YpaBHeHUd ¢ OJHOU NepeMeHHOM

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHUH, CBOASAIINXCS K KBAIPATHBIM.

bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPEThEU U

YETBEPTOMCTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIH.

Peuienrie npoOHO-pallMOHANIBHBIX YPaBHEHHUI.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKiuM METOIOM.

Cucrembl ypaBHeHH

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienune cucrem IByx
JIMHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMHU. PellIeHne CUCTEM JIBYX YPaBHEHHI,
OJTHO W3 KOTOPBIX JWHEWHOE, a JApyroe — BTOpoi creneHU. [paduyeckas
VMHTEPNPETALNS CUCTEMbI YPABHEHUH C IByMS IEPEMECHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HepaBencrBa
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HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuMHEHHBIX HEPABEHCTB C OJHOW IIEpeMEHHOM. Permienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
I'paduueckass uHTEpHnperanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMHU.

Dynkyuu

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictsa. [lapabona, KoopauHaATHI
BEPIIMHEI Tapabolibl, 0Ch CAMMETpUHM mapaboisl. Y = kX, y =kx + b, y = ax® + bx +

c,y = ax3, y = axdy =Vx , y = K u ux cpoiicTa.

Yucnoevie nociedosameibHOCMU

Onpeoenenue u cnocoovl 3a0anusa YUCI08bIX NOC/1€008AMENbHOCHEN

IlonsiTHEe 4YMCIOBOM ITOCIEHOBATCIBHOCTH. 3aJlaHHE ITOCJICIOBATEIILHOCTH
peKkyppeHTHO# hopmyon u popMysioi N-ro dieHa.

ApudmMeTnyecKkas U reoMeTpudecKasi Mporpeccuu

ApudmeTndeckas U reoMeTpudeckas mnporpeccuud. @opmynbl N-ro WieHa
apupMEeTHIECKON U TEOMETPUUECKOHN MTPOTrPeCcCHii, CYMMBI IIEPBBIX N YJICHOB.

N3o0paxenne uneHOB apu(PMETHUCCKOW M TeOMETPUYCCKON IMPOTPECCHiA
TOYKaMHM Ha KOOPJHMHATHOM IUIOCKOCTH. JIMHEHWHBIN W 3KCIIOHCHUIHMAIbHBIM POCT.

CJ10KHbI€ MPOLICHTHI.

Ilnanupyembie npeaMeTHbIE Pe3yJbTAThl 0OCBOECHUSI padoyeil MporpaMmmbl
Kypca
(mo romam 00y4eHmus1)
OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs JIOJDKHO OOECIEeYMBATh JOCTH)KCHHE CICAYIONIUX TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KJIIACC

Yucna u evluucieHus
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BoinonHsaTh, couetass yCTHbIE UM MUCHBMEHHBIE MPUEMBI, apUPMETHUYECKUE
JEUCTBUS C PAIIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIOBBIX BBIPAXXEHUN; MPUMEHSTH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoanTh OT OAHON (OPMBI 3alUCH YUCEN K APYroil (mpeoOpa3oBbIBaTh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYID, OOBIKHOBEHHYIO B JICCSITUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYMBATH palliOHaIbHbBIC yuciaa. OKpyriasTh Yucia.

BoIonHATh TPUKUIKY W OIEHKY pe3ysibTaTa BBIYUCICHUN, OILCHKY
3HAYCHUW YHMCIIOBBIX BBIPAXKECHUU.

BrINOmHATH TEUCTBUS CO CTEMICHSIMU C HATyPaJbHBIMH MOKA3aTEISIMU.

[IpuMeHsT,  NpU3HAKK  JEJIUMOCTH,  pa3JIOKEHHWEe Ha  MHOXKUTEIU
HATypPAJIbHBIX YUCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 3a/aud, CBSA3aHHBIE C OTHOLIEHHUEM
BEJIMYUH, MPONOPUHOHATIBHOCTHIO BEJIWYHUH, IPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabpTaThl pelICHUs 3aJad ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOWMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

Hcnonb3oBaTh anredpanyecKyl0 TEPMUHOJIOTHUIO U CUMBOJUKY, PUMEHATDH
e€ B mIpoliecce OCBOCHHS Y4eOHOTO MaTepurarna.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKCHHM MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHUS  [IETIOTO  BBIPAXKEHHS B MHOTOYJICH
MIPUBEACHUEM TIOJIOOHBIX CIIATa€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT YMHOXKEHHE OJIHOWIEHAa Ha MHOTOYJIEH W MHOTOWIEHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3NokKEHUE MHOTOUYIECHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHHMSI 32 CKOOKM OOIEr0 MHOXKMWTEINS, TPYIIUPOBKU  CJIaraeMbIX,
pUMEHEeHUs (POPMYII COKPAIIEHHOTO YMHOKEHHUSI.
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[TpumensTh mpeoOpa3oBaHUs MHOTOUJICHOB JJIsl pEUICHUS Pa3IMYHbIX 3a/1a4
W3 MAaTEMAaTHUKU, CMEXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOKCTBA CTENEHEW C HATYypaJbHBIMHU IOKA3aTEISIMU IS
npeoOpa3oBaHUs BRIPAKCHUI.

Ypasunenusa u nepasencmea

Pemate sMHENHBIE ypaBHEHUs C OJHOW IIEPEMEHHOW, IPUMEHSS IPaBUJIA
nepexojia OT UCXOJHOTO YPaBHEHHUS K paBHOCWIbLHOMY eMy. [IpoBepsTs, siBhseTCs
JIM YUCJIO0 KOPHEM YpaBHEHUSI.

[IpumMensaTh rpadguyeckrue METOAbl MPU PEUICHUM JIMHEHHBIX YpPaBHEHHUH U
UX CUCTEM.

[TogObupare TpuMepsl Map YUCEI, SBISIOMIUXCA PEIICHHEM JHUHEHHOTO
YpaBHEHUS C ABYMS EPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHUHEWHOTO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMHU; TMOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucrtemsl ABYyX JMHEHHBIX YpaBHEHUH C JByMs I[EPEMEHHBIMH, B
TOM 4HCJIe TpadUUECcKH.

CocTaBiIiTh W pellaTh JHMHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YpPaBHEHUW 10 YCJIOBHUIO 3aJauyd, HHTEPHPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 33/1a4y MOJTYYEHHBIA pe3ysbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxkaTh Ha KOOPAWHATHOM TPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, HMHTEpPBAJIbI; 3aMHUCBHIBATH YHCIOBBIC
MPOMEKYTKH Ha aNreOpandeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKU MO 33JaHHBIM KOOpAWHATAM;
cTpouTh rpaduku TuHEHHBIX QyHKIMA. CTpouTh rpaduk Gyaknun y =|X|.

OnuceiBaTh ¢ TOMOIMIBIO (QYHKIIUNA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHHE; II€HA, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3Hauenrie GyHKIMM MO 3HAYEHUIO €€ apryMEHTA.
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[Tonumats rpadudeckuit cocod MpeacTaBIeHUS U aHanu3a WH(OpMaIuy;
W3BJIEKATh U UHTEPIPETUPOBATH HHGOPMALIUIO U3 TPAPUKOB pealbHBIX MPOIECCOB

U 3aBUCUMOCTEMN.

8 KJIACC

Yucna u eviuucienusn

Hcnons30BaTh HauajdbHbBIE MPEJCTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX
quces Jis1 CPAaBHEHUS, OKPYTJICHUS U BBIYMCIICHUN;, U300paXkaTh JNEeHCTBUTEIbLHbIC
gucjia TOYKaMU Ha KOOPJAMHATHOM MpsIMOH.

[IpumensTh TOHSATHE apU(METHYECKOTO KBaJIPATHOT'O KOPHS; HAXOIUTh
KBaJIpaTHbIC KOPHH, MCITIOJIB3YS TPU HEOOXOJUMOCTU KaIbKYJSTODP; BBITIOJHITH
npeoOpa3oBaHusl BBIPAXEHUW, COJACPXKAIIUX KBAJApPaTHbIE KOPHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3anmucy OOJBIIMX W MaJIbIX YHCEN C TTOMOUIBIO JE€CSITHYHBIX
npoOeii u creneHelt yuca 10.

Anzebdpauueckue svlparxcenus

[IpuMeHATP NOHATUE CTENEHH C UEJIbIM [OKAa3aTelIeM, BBINOJIHATh
npeoOpa3zoBaHus BEIPAKEHUIMA, COACPIKAIIUX CTENIEHHU C LETIbIM IMOKA3aTEIEeM.

BhBINONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKECHUM
Ha OCHOBE TIPABWJI JEHCTBUI HAJl MHOTOWICHAMH U aNTreOpandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOXKHUTEIIH.

[TpumensaTs mpeobpa3oBaHUs BBIPAKCHHUN JJIS PEIICHHS PA3IMYHBIX 3374
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Ypaenenusa u nepasencmea

Pemiathy nuHeiiHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIIbHbIC YpPaBHEHMUS,
CBOJSIIMECS K HUM, CUCTEMBI JIByX YPABHEHUH C IByMsI IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUW U CUCTEM YPaBHEHHM, B
TOM YHCJIE

[lepexonuth OT ciOBeCHOM (POPMYIUPOBKH 3aJauu K €& anredpandeckoi

MOJIEJIA C TOMOIIBIO COCTaBIICHUS YpPABHEHUS WJIM CHCTEMbBl YpPaBHEHHIA,
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MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJIYYCHHBIN pE3yJbTar.
[IprmMeHsATh CBOMCTBAa YKCIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKHU; PELIATh
JIMHEVHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM © UX CHUCTEMBbI; J1aBaTh
rpaUyecKy0 HWJUTIOCTPALIUI0 MHOXKECTBA pEIICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynkyuu

[TonuMate U UCMIONB30BaTh (PYHKIIMOHAJIbHBIC TIOHSTUS U SI3bIK (TEPMUHBI,

CUMBOJIMYCCKHUC O603Ha‘IeHI/IH); OIIPCACIIATE 3HAYUCHUC q)YHKI_II/II/I 110 3HA4YCHHIO

aprymeHTa; OnpeAeNsTh CBOMCTBA PYHKIUHU 110 €€ TpaduKy.
CrpouTh rpadKK 3IeMeHTapHBIX QyHKIMH Buga Y = X5,y = X3,y = Vx|

y=|X|; onmchIBaTh CBOWCTBA YNUCIOBOW (DYHKIIUH 110 e€ rpaduKy.

9 KJIACC

Yucna u éviuucieHus
CpaBHUBaTh U YHNOPAJOYMBATH pallMOHAJIBHBIE W HppalMOHAIbHBIE YHUCIA.
BeimonHsaTe apudmeTHdyecKkue IEWCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTas
YCTHBIE W TIUCHbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPPALMOHAIBHBIMU
YHCJIAMH.
HaxonuThk 3Ha4eHUs CTENEHEN C LEJIBIMU IMOKA3aTEISIMU 1 KOPHEM;  BBIYUCIIATH
3HAYEHUS YUCITIOBBIX BBIPAKCHUMH.
OKpyraaTh  JCUCTBUTEIBHBIC  YHCJA, BBINOJHATH NPUKUAKY  pe3yibTara
BBIUKCJICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUIM.

YpaBHEHHUS U HEPABEHCTBA

Pemare nuHEWHBIE W KBaJpaTHbIE YpPaBHEHHUS, YPABHCHMS, CBOJISIIHAECS K
HUM, IPOCTEHIITHE JPOOHO-PAITMOHAIBHBIC YPABHCHUS.

Pemars cuctembl ABYX JMHEWMHBIX ypaBHEHHH C JABYMS NEPEMEHHBIMH W
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS] TUHEHHBIM.

Pemate TekcTOBBIE 3ajadyM  anreOpanvyecKWM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOaHUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B
56



TOM YHCJIE C PUMEHEHHUEM TpauuecKuX MpeACTaBICH (yCTaHABINBATh, HMEET
JY ypPaBHEHHE WM CHUCTEMa YPaBHEHUU PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIp.).
Pemarte sMHEWHBIE HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA; HW300pakaTh
pEIIcHIEe HEPAaBEHCTB Ha YMCIOBOW MPSMOM, 3alHMCHIBATH PEIICHHE C TTOMOIIBIO
CHUMBOJIOB.

Pemates cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBI HEPAaBCHCTB,
BKJIFOYAIOIME KBAJAPAaTHOEC HEPABEHCTBO; HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB Ha YHUCIIOBOU MPSMOH, 3aIUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABCHCTBA NIPH PEIICHUH PA3JIMYHBIX 33]1a4.

Dynkyuu

Pacrio3HaBaTh (GYHKIMHM W3YYEeHHBIX BHJIOB. IloKa3bIBaTh CXEMaTHYECKH
pacrosioKeHHe Ha KOOPAUHATHOM MIIOCKOCTH IpadukoB GpyHKuui Buaa: y = KX,y
=k« + b,y = ax3y = ax®, y = Vx, y =[x| B 3aBHCHUMOCTH OT 3HauCHHUii
K03()PUIIMEHTOB; ONMUCHIBATh CBOUCTBA () YHKITHHA.

Crtpoutb U M300paXkaTh CXEMATUUECKH I'paUKU KBaJAPATUUHBIX (PYHKIIUH,
OINMKCHIBATh CBOMCTBA KBAAPATUYHBIX (QDYHKIIUH MO WX Tpaduxam.

PacrioznaBaTh KBagpaTuuHy0 QyHKIUIO 0 (HopMyJie, IPUBOJAUTH TPUMEPDI
KBaJIpaTUYHBIX (YHKIIUNA U3 peaTbHOU KU3HU, QUBUKHU, TEOMETPHH.

Apugmemuueckan u ceomempuueckan npozpeccuu

PacriozHaBaTh apu(pMETHUYECKYI0O U TEOMETPUUYECKYIO TPOTPECCUU MPHU
pa3HbIX crlocoOax 3aJaHusl.

BbIMONHATS  BBIYMCICHUS C  HCIOJIB30BaHMEM (GopMysn N-TO  djeHa
apuPMETUIECKON ¥ T€OMETPUUECKON MPOTPECCUI, CyMMBI TIEPBBIX N YJICHOB.

N300pakath YiIeHBI MOCJIEAOBATEILHOCTH TOYKAMH HA KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3amaumn, CBA3aHHBIC C YUCIOBBIMU IOCIIEIOBATEIHLHOCTSIMH, B TOM
YHCIIe 33/1a4M U3 PEATbHOMN KU3HU (C MCTOIH30BAHUEM KAJBKYJISTOPa, MU(DPOBBIX
TEXHOJIOTHH).

10 knacc

Yucna u evluucieHus
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BoinonHsATh, codeTass yCTHbIE W MUCHBMEHHBIE TPUEMBI, apu(dMETHUECKUE
JENUCTBUS C PAIMOHAIBHBIMU YUCIIAMU.

HaxonuTh 3HaueHUs YUCIOBBIX BBIPAXXEHUN; MPUMEHSTH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexon oT omHO¥M (popMbI 3amucu yucesl K Apyrou (mpeoOpa3oBbIBaHUE
JECATUYHOMN JpOOU B OOBIKHOBEHHYI0, OOBIKHOBEHHOM B JIECSITUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUUHYIO TPOOB).

OKpyIJISTh 4KCIa.

[IpumensTh TOHSATHE apU(METHYECKOTO KBAJIPATHOTO KOPHS; HAXOJUTh
KBa/IpaTHbIC KOPHH, MCIIOJIB3YS TMPU HEOOXOJUMOCTU KaJIbKYJSTODP; BBITIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJACPXKAIIUX KBaJApPaTHbIE KOPHU, HCIOJIB3Ys
CBOWCTBA KOPHEM.

BbINONHATH 1EUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMH MOKA3aTEISIMU.

Pemath mpakTUKO-OPMEHTHPOBAHHBIE 3a/Jaud, CBSA3aHHBIE C OTHOLIEHHWEM
BEJIMYUH, MPONOPUUOHAIBHOCTHIO BEJIWYMH, IPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabpTaThl pelIeHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Ypaséuenuna u nepasencmea

Pemare nuHEWHBIE ypaBHEHUS C OJIHOM IMEPEMEHHOW, MPUMEHSS MIpaBuia
repexo/ia OT UCXOIHOT'O YPABHEHUS K PAaBHOCUJIBHOMY E€MY.

Pemiath cucteMbl JBYX JHMHEHHBIX ypaBHEHUW C JABYMSI NEPEMEHHBIMH, B
TOM 4HCJIe TpadhUUECKH.

Pemiate kBajgpaTHblE YpaBHEHUS U pallMOHAIbHBIE YPaBHEHMS, CBOASIIUECS
K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJISI CPaBHEHMS, OICHKH;
pelarh JIMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CHUCTEMBI; J1aBaTh
rpaUyecKyl0 HWJUTIOCTPALIMI0 MHOXKECTBA PEIICHHN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dynkuyuu
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Pacno3naBath (1)YHKI_[I/II/I HN3Y4YCHHBIX BHIOB. IIoka3eiBaTh CXEMaTUYECKU

pPacnoioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH rpauKoB (QYHKIMM BUAA:
y=kx,y=kx+by=zax+bx+cy=ady=aiy=vx ,y=k B
X

3aBUCUMOCTH OT 3HAYEHHUH KO3(PPUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.
Apupmemuueckan u ceomempuyueckas npozpeccuu
BbInoNHATS  BBIYMCIEHUS C  HCHOJb30BaHMEM (QopMysn N-ro  ujeHa
apu(PpMETUIECKON U TeOMETPUUYECKON MPOTrPECCUil, CyMMbI MEPBBIX N UJICHOB.
N300paxkaTh u4ieHbl MOCIENO0BATEILHOCTH TOYKAMH Ha KOOPJIMHATHOM
IUIOCKOCTH.
Pematp 3amaumn, CBA3aHHBIE C YUCIIOBBIMHU MOCIIEIOBATEIbHOCTIMHU, B TOM
quCclie 3aJla4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOpa, IIU(GPOBBIX

TEXHOJIOTHIA).
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TemaTnuyeckoe mIaHMpoOBaHUe Y4eOHOr0 Kypca (1o rogam o0y4eHmus)

7 kaacc (He menee 102 4)

HasBanue

pasnaena (Tembl)

(Ko1MueCTBO OcHoBHoOe coaepkaHue OcHoBHbIE BBl 1eAATEJbHOCTH 00y4aKOLIUXCH

4acoB)
Yucaa u  |[lonsarue panroHanbHOro (CHCTeMAaTH3MPOBATh M 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX U JIECSITUUHBIX APOOSX.
BbIYMCJICHHS. qUCIIa. Apudmernueckue (CpaBHUBATHL M YHNOPSAOYMBATHL JpoOHM, mpeoOpa3oBbiBas MpuU HEOOXOIUMOCTU
PauuonanbH NEeMCTBUS C palMOHAIbHBIMU |[IECSITHUYHBIE APOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTHU B
ble YHCJIa YUCIIAMM. CpaBHeHuUe, [0ECKOHEUHYIO IECATUUYHYIO JIPOOb.
(25 ) YIOPSITIOYMBAHNE [IpuMeHATH pasHoOOpa3Hble cOCOObI M MPHEMBI BHIYMCICHUS] 3HAYEHUN IPOOHBIX

paHHOHaHBHBIX YUCCII.
CreneHb ¢  HaTypaJbHBIM
MOKa3aTeJICM. Pemenne
OCHOBHBIX 3a/lad Ha JapoOwu,
MPOIICHTBI U3  PEAIbHOU
MPAKTUKH.

[IpusHaku JEJIMMOCTH,
pa3IoKEHUsT Ha MHOXHUTEITH
HaTypaJIbHbBIX YHCel.
PeanbHbIe 3aBHCHMOCTH.
[Ipsimas u oOparHas
[POTOPIIMOHATBHOCTH

BbIpa)KeHMil, coJepKamnux OOBIKHOBEHHBIE M JECATHYHBIC IPOOH: 3aMEHSTh IpPH
HEOOXOAUMOCTH JICCATHYHYIO JpOO0h OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECATHYHOM,
MPUBOANTH  BBIpakeHHME K  (Gopme, Haumbojee yaoOHOW 11  BBIYMCIICHUH,
peoOpa3oBEIBaTh APOOHBIC BEIPAKCHUSI HA YMHOXKEHUE U JICTICHHUE JCCATHYHBIX APOOCH
K JCUCTBUSIM C [EJIBIMHA YHCITAMHU.

[puBoANTH YHCJI0BBIE U OYKBEHHBIE IPUMEPHI CTCIICHHU C HATYPaJIbHBIM TIOKa3aTeleM,
OOBSICHSISI 3HAYCHUs OCHOBAaHUSI CTEIICHM M IOKa3aTessl CTEHCHH, HAXOIWTh 3HAYCHUS
crenener Buaa a" (2 — y000e paMoHaIbHOE YUCII0, N — HATYpaIbHOE YKCIIO).
IoHUMATDH CMBICIT 3aITUCH OOJIBIIUX YUCEI C IOMOIIBIO IECITUYHBIX IpOOCH U CTereHEeH
uricia 10, NpUMEHSATh MX B pEalIbHBIX CUTYyAIUSIX.

IpuMeHsITh IPU3HAKU JACTUMOCTH, PA3JI0KCHHS HA MHOXKUTEIIH HATYPAIbHBIX YHCEIL.
PemaTh 3a1a4u Ha YaCTH, MPOLICHTHI, POTIOPIMH, HA HAXOXKICHHE APOOH (ITPOICHTA) OT
BEIMYMHBI M BEJIWYMHBI 1O €€ 1apobu (IpoLeHTy), ApoOH (IIPOLEHTa), KOTOPbIH
COCTaBJISIET O/JJHA BEJIMYMHA OT APYTrOM.

[IpuBoANTH, pa30upaTh, OLEHUBATH PA3JIUYHbIE PELICHMS, 3aIIUCH PELICHUNH TEKCTOBBIX|
3a1au.

Pacno3HaBaTh u OﬁbﬂCHﬂTb, OMUpPasCh Ha ONPCACIICHUS, TIPAMO HMPOTIOPIIHMOHATIBHBIC U
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HasBanue
pa3aesia (TemMbl)

HaTypaJlbHBIM I10Ka3aTCJIICM.

MHOTOYJICHEL. CnosxeHue,
BBIUNTAHUE, YMHOKEHHUE
MHOTOYJICHOB. DopmyIbl

COKpaH_[éHHOl"O YMHOKCHUA.
PaznoskeHre MHOTOYJIEHOB Ha
MHOXKHNTCIIN

(xo1M4ecTBO OcHoBHoOE coep:KaHue OcHoOBHbBIE BU/IbI /IEATEJIbHOCTH 00Yy4alOUINXCS
4aCoB)
00paTHO MPONIOPIIMOHAIBHBIE 3aBUCUMOCTH MEX/y BEJIMUMHAMH; MPUBOAUTH NMPUMeEPHI
PTUX 3aBUCUMOCTEH M3 PEAIbHOTO MUPA, U3 IPYTUX YUeOHBIX MPEIMETOB.
Pemiath 1NpakTUKO-OPHMEHTHPOBAHHbBIE 3aJaud Ha JpoOH, NPOLEHTHI, NPSIMYI0 U
00paTHYIO MPOTIOPIIMOHATBHOCTH, TTPOTIOPITH
Auredpanyeckn |(byKBEeHHbIE BhIpakeHUs. |(OBJageTh alreOpandeckod TEPMHUHOJIOTUEH U CUMBOJIMKOW, MPUMEHSATH €€ B MpoIecce
€ BbIpaxKeHusl [lepemennbie. JlomycTumbie |0CBOEHUS yueOHOTO MaTepuaa.
(27 a) 3HAYCHUS nepeMeHHbIX. [HaxoauTh 3HaueHHs: OyKBEHHBIX BBIPAKEHUN TIPU 3aJaHHBIX 3HAYEHUSX OYKB;
@opmynsl.  [IpeobpazoBaHue [BHITOJHATH BEIYUCICHUS IO POPMYIaM.
OYKBEHHBIX BbIpaKeHUH, [BbIMOJHATH 1peoOpa3oBaHUsl IEJOT0 BHIPAKEHUS B MHOTOWIEH IPHUBEACHUEM
pacKpbITHE CKOOOK U |MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
MPUBEJICHNE MOJOOHBIX (BBIMOJHATH YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHAa Ha MHOTOWIICH,
CJlaracMbIX. NMPUMEeHATH POPMYJIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.
CBoiicTBa CTETICHH c

OcyuecTBAATH Pa3ioKeHNE MHOTOYICHOB Ha MHOYKUTEIN ITyTEM BBIHECEHHS 38 CKOOKH
00IIer0  MHOXKUTENs, TpPUMEHEHUs  (GopmMyJibl hopmyi
COKpAIIEHHOTO YMHOKEHHUSI.

Pa3sHOCTHU KBaJpaToB,
HpI/IMeHﬂTb npeo6pa30BaHHe MHOI'OYWJICHOB JIA PEIICHHA pa3jndHbIX 3alad U3
MATCMAaTHUKH, CMCIKHBIX ITPECIAMCTOB, U3 peanLHoﬁ IMPaKTHUKH.

3HAKOMHUTLCS C HCTOpI/Ieﬁ pa3sBUTHA MATCMATUKHU

YpaBueHnus u

HepaBeHCTBA
(20 g)

YpaBHeHUE, IIpaBuIa
peoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUIIBHOCTb YPaBHEHUM.
JluneliHoe  ypaBHEHHE  C
OJIHOU IIEPEMEHHOM, PEILLIECHUE

JTUHENHBIX YPaBHECHHUIA.

PemaTh 1uHEHOE YPaBHCHUC C OJTHOM HepeMeHHOﬁ, NpuMeHssl mpaBuJia nepexoaa oT
HCXOIHOT'O YpaBHCHHUA K PAaBHOCHIIBHOMY CMY Oolee mpocToro BHUJA. HpOBepﬂTb,
ABJIACTCA JIM KOHKPETHOC YHUCJIIO KOPHEM YPAaBHCHUS.

HOI[ﬁI/IpaTb NpUMEPbI Map YUcCel, ABJIAIOIHUXCA PEHICHUEM JIMHEHHOTO YpaBHCHUA C
JABYMsS TICPECMCHHBIMU. CTpOI/ITL B KOOleHHaTHOﬁ IJIOCKOCTH rpa(pm( JIMHENHOTO

YpaBHEHHUs C JIByMs MEPEMEHHBIMH; IOJIb3YSICh TIpaduKoM, NPUBOAUTH HNPUMeEPHI
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HasBanue
pa3aesia (TemMbl)
(koTMYecTBO
4aCoB)

OcHoBHOE CoacpiKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxcﬂ

Pemienue 3agad ¢ MOMOIIBIO
YpaBHEHUH.
JluneliHoe  ypaBHEHHE  C

JABYMA TICPEMEHHBIMHU U €TI0

rpapuxk.  Cucrema  ABYyX
JIMHEWHBIX  YPaBHEHUH  C
IBYyMSI MepEeMEHHbBIMU.

Pemrenne cucrteM ypaBHEHHU
CIIOCOOOM  IIOJACTAHOBKH |
CII0COOOM CIIOKEHHUS

[peuieHusl ypaBHEHMUS.

HaxoauTh pemieHue CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU.
CocTaBisAiTh W pemiaTh ypaBHEHUE WM CHUCTEMY YpPaBHEHUN IO YCIOBHIO 3aJayd,
WHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3aJ1a4M MOJyYECHHBIN PE3yJIbTAT

Koopaunatsl u
rpagpuku.

D yHKUUHA

(24 a)

Koopnunara TOYKU Ha
MPSMOIA. Yucnossie
[MPOMEKYTKH. Paccrosinue
MEXAy  JABYMS  TOYKaMH
KOOPJIMHATHOM MPSIMOTA.

[IpsimoyrosbpHas cucrema
KOOpJIMHAT Ha TUIOCKOCTH.
[Ipumepsr rpadukos,
3aJIaHHBIX dbopmynamu.

Urenue rpaukoB pearbHbIX
3aBUCHMOCTEH.
[lonstue ¢ynkuuun. I'paduk

(byHKIUH. CaoiicTBa
(byHKIUH. JIuneitnas
byHKIHS. [Toctpoenne

rpaduka JMHEHHON QYHKIMH.

N300paxxkaTh Ha KOOPIAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATAM, JIy49d, OTPE3KH, WHTEPBAJbI; 3alMCHIBATh WX Ha alreOpanveckoM Ss3bIKE.
OTMeuaTh B KOOPJAMHATHOH MJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAaM; CTPOUTh
rpaduKy HECIIOKHBIX 3aBUCUMOCTEH, 3alaHHBIX (OPMYJIaMHU, B TOM YHCIIE C MOMOMIBIO
11 (POBBIX TAOOPATOPHUIA.

[IpuMeHsiTh, U3y4YaTh NPeMMYIECTBa, HWHTEPHPETHPOBATH TpapHUECKUil CIOCOO
NpEe/ICTABJICHUS U aHaIM3a Pa3HOO0OPa3HOH KU3HEHHON HH(DOpMAITHH.

OcBauBaTh NoHATHE QYHKIINH, OBJIaIeBaTh (YHKIIMOHAILHONW TEPMUHOJIOTHEH.
Pacno3naBaTh JinHeHHY0 GyHKIHIO Y = kX + b, omuchIBaTh €€ CBOICTBA B 3aBUCHMOCTH
0T 3HayeHuit kKodhduirentos K u b.

Ctpouth rpapuku auHeWHON QyHKiMH, QyHKIMUY = [X.

Hcnoan3oBaTh MuppoBbIe pecypehl s MOCTPOCHUS TPadUKOB QPYHKIUH U U3YUCHHUSI
X CBOMCTB. [IpMBOJNTH MpHUMEpPHI JUHEWHBIX 3aBUCUMOCTEH B pealibHBIX TpoIleccax H
STBIICHUSIX
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HasBanue
pa3aesia (TemMbl)
(koTMYecTBO
4aCoB)

OcHoBHOE CoacpiKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

['paduk Gpynkimu y = |X).

IloBTOpEeHue m
oboo6menue (6 4)

[ToBTOpEHUE OCHOBHBIX
[MOHSATUH W METOJOB Kypca 7
Kjacca, 0000IIeHre 3HaHUH

BopiOupath, NPUMEHATH OLEHHUBATH CHOCOOBI CPAaBHEHMSI YHCEN, BBIYMCICHUH,
peoOpa3oBaHUil BIPaKEHUM, pellIeHUs] ypaBHEHU .

OcylecTBIATh CAMOKOHTPOJIb BBINOIHIEMbIX JIEHCTBUN U CaMONPOBEPKY pe3yJbTaTa
BBIUHCIICHUH, TPeoOpa3oBaHui, TOCTPOEHUH.

Pemiaty 3amauM 13 peanbHON KU3HU, NMPUMEHATh MaTeMaTHyecKHe 3HAHMSA JUISL
pelIeHus 3a/1a4 U3 APYrux npeiMeToB.

Pemathb TeKkcTOBBIE 321244, CPABHUBATDH, BBIOMPATH CIIOCO0BI PEIICHUS 3aa41
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8 kiacc (He menee 102 u)

HasBanmue
pasjaeia (Tembl)
Kypca OcHoBHoOe coaepkaHue OcHoBHbIE BUbI 1eATEJLHOCTH 00y4arOLINXCs
(koTMYecTBO
4acoB)
Yucaa uKBagpatHelii  kopeHb  u3 |(@OpMyJHpPOBaTh oONpeAeleHHe KBaJPaTHOIO KOPHA M3 4YHClA, apuPMETHUYECKOIro
BbIYHCJICHUS. qucia. [lonstue 00 [KBaJApaTHOTO KOPHS.
KBagpaTHble MppalioOHAILHOM yycne. [IpuMeHATH oOmnepanuio HM3BJICUYEHHUS KBAJAPAaTHOIO KOPHS M3 4YHCIA, HCHOJB3YHl IpH|
Kkopuu (15 ) JlecsiTuunple  TPHOIMKEHUS [HEOOXOAMMOCTH KAJIbKYJIATOP.
ppalioHaATbHBIX yrcesl. (OUeHNuBATh KBAaJpaTHbIE KOPHH LEIBIMU YUCIAMH U JECITUYHBIMU JPOOSIMH.
JleiicTBUTENbHBIE yycna. (CpaBHUBATH M YNOPSIA0YMBATh PAllMOHAIBHbBIE U UPPALIMOHAJIbHBIE YHCIIa, 3allCAHHbIE

CpaBHEHHE NEMCTBUTEIBHBIX
YUCET. ApudmMernueckuit
KBaJIpaTHBI KOPEHb.

YpaBHeHue BHAA XX = a
CpoiicTBa  apu(MeTHUECCKUX
KOpHEH.
YHCIIOBBIX

KBaJ[PaTHBIX
[IpeoOpazoBanme
BBIPaKCHHUH, COJIePIKAIIIX
KBaJ[paTHbIC KOPHU

C TIOMOIIIbIO KBAJPAaTHBIX KOPHEH.

MccaenoBaTh ypaBHEHHE X° = @, HAXOJAUTh TOYHBIE W TIPHONIKEHHBIE KOPHM TIpH a >
0.UccienoBaTh CBOMCTBA KBaJIpaTHBIX KOPHEH, MPOBOJS YHCIOBBIE SKCIIEPUMEHTHI C
MCII0JIb30BaHUEM KaIbKYJIsATOpa (KOMIIBIOTEPA).

/loka3pIBaTh CBOMCTBa apu(METHUECKUX KBAIPATHBIX KOpHEH; MPUMEHATh WX JUIS
peoOpa3oBaHUs BEIPAKEHHI.

BbINoJHATH NPeodpa3oBaHUs BRIPAKCHUN, COIEpPKALIUX KBaJApaTHbIe KOPHU. Beipaxkath
MEPEMEHHBIE U3 T€OMETPUUECKHX U Pu3ndecKux (Gopmy.

BoIunciasTh 3HAYeHUs] BBIPKEHUM, COJEPKAIMX KBAJpaTHbIE KOPHH, UCHOJb3YS MPHU
HEO0OX0IMMOCTHU KaJIbKYISATOP.

Hcnonb30BaTh B XOJIe pEIICHUS 3aqad AIIEMEHTApHbIC IPEACTABICHUS, CBS3aHHBIC C
NpUOIMKEHHBIMY 3HAUEHUSIMU BETHUWH.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHSI MATEMATHKU

64



Uucaa n Crenenn C uesisiM [@opMyJMpPOBATH ONpe/ieJieHue CTENECHHU C LIEJIbIM [T0KA3aTEeNIeM.
BbIYHCJICHHS. [I0Ka3aTEeJIEM. IIpeacTaBasAThb 3anMCh OOJIBIIMX U MaJIbIX YHCEN B CTAHAAPTHOM BUJIE.
Crenenb ¢ meabiM | CTanmapTHas 3anuch yncia.  (CpaBHMBATB YKCIIa M BETUYMHBI, 3alIMCAHHBIE C HCIOJIb30BaHueM crerneHu 10.
nokasareJjieMm Pa3zmepsl 00bekTOB [Mcnob30BaTh 3allMCh 4YKCEI B CTaHJAAPTHOM BUJAE I BBIPAXKEHUS pa3MepoB
(7 9) OKpy)Xamlero  mupa (0T [00ObEKTOB,UINTEILHOCTU IIPOLECCOB B OKPYKAIOIIEM MHUpE.
JIEMEHTapHbIX  yacTull  Jio [PopMyJMpoOBaTh, 3aNUCbIBaTh B CHMBOJMYeCKOil ¢opMe U HLIIOCTPHPOBATH
KOCMHUYECKHUX 00BEKTOB), IPUMEPAMH CBOWCTBA CTEIEHHU C IIEJIBIM IT0Ka3aTeIeM.
JUINTENbHOCTh TpolieccoB B |[IpuMeHsATH cBoiicTBa CTEeNeHW [UIsl TNpeoOpa3oBaHMsl BBIPAKEHUM, COJEPIKALIUX
OKpPY’KaIOILlEM MUDE. CTETNIEHMC LIEJIbIM [TOKA3aTENIEM.
BbInoJHATL JeHCTBUSI C YUCIIaMH, 3alMCAHHBIMU B CTaHAAPTHOM BuUJE (YMHOXKEHHUE,
CBOWCTBA CTEIIEHH C IIEIBIM|
NesicHKEe, BO3BEICHUE B CTEIICHD)
roKasaresaemM
Aaredpanyeckue [KBanpaTHbli TpéXxwieH. [Pacmo3HaBaTh KBAaJpaTHBIN TPEXUIEH, YCTAaHABIMBATH BO3MOYKHOCTh €r0 PA3JI0KEHUS Ha
BbIPaKeHMS. Pasnoxenue KBaJIpaTHOTO [MHOKHMTEJIH.
TpEXUsieHa HA MHOXKUTEIN PacknaapiBaTh HAa  MHOXKHUTENIU KBAJAPAaTHBIA TPEXWIEH C  HEOTPULIATEIbHBIM
KBaaparHblii
N TUCKPUMHHAHTOM
TPéXwieH
(5 1)
Aareopandyeckn |Anredpanyeckas IpoOb. 3anuchIBaTh aIreOpanvecKre BhIPAKCHHUS.
€ BbIpaKeHUsl. JlomycTumble 3HaueHus |HaxoamThb 00JacTh ONpeieeH s pallMOHAIbLHOTO BEIPAYKEHUSI.
AJrefpanmyecka [I€PEMEHHBIX, BXOJAUIMX B |BBINOJHATH 4YMCIIOBBIE IOJCTAHOBKM M BBIUMCIATH 3Hau€HHE IpoOU, B TOM 4YHCIE C
s1 APoOb QnreOpanveckre BBIPAKEHUS. |[TOMOIIBIO KaTbKYJISATOpA.
(15 4) OcHOBHOE CBOMCTBO (@OPMYJIHPOBATH OCHOBHOE CBOWCTBO alreOpanveckoi IpoOM M MPUMEHSTh €ro s
anreOpanyeckon npoOu. [mpeobpa3oBaHus APOOEH.
Cokpaiuenue npoOeit. BpIMOJHATH JeiicTBUA C anreOpandeckumu Jipoosimu. Ilpumensts mnpeoOpa3oBaHus
CnosxeHue, BBIUNTAHME, [BBIPAYKEHUH JJIS PEIICHMS 3a/1a4.
[YMHOKEHUE U neneHue [BwlpazkaTh rnepeMeHHble U3 (hopMyn ((PU3MUYECKHUX, T€OMETPUYECKUX, OMHUCHIBAOIINX
areOpanyeckux npoOeit. |[OBITOBBIE CUTYAINH)
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[MpeoOpa3oBaHue BBIPAKCHUN,
coJepKaluX anredpandeckue
npoou

YpaBHeHUs U
HepaBeHCTBA.
Keaaparnbie
YPaBHeHHUS

(15 g)

KBangpatHoe ypaBHEHHE.
Henomnnoe KBaJIpaTHOE

ypaBHeHne. Dopmyna KOpHEH

KBaJPaTHOTO ypaBHEHHUSI.
Teopema Buera. Pemenue
YPAaBHEHUH, CBOIAIIMXCS K
KBaJIPATHBIM. [Ipocreiimme
ImpoOHO- parmoHaIbHBIC
YpaBHEHHUSI. Pemenune

TEKCTOBBIX 3aJa4 C MOMOUIbIO
KBaJIpaTHBIX paBHEHUN

Pacno3HaBaTh KBaJpaTHbBIE YDaBHEHHUSL.

3anuchiBaTh (GOpMyNy KOpHEH KBAJIpaTHOTO ypaBHEHUS; pelllaTh KBaJpaTHbIE YpaBHEHM
— TIOJIHBIE U HETIOJIHBIE.

[IpoBoauTh NpocTeiIne UCCIeOBaHUS KBaIPATHBIX YPaBHEHUMN.

Pemiats ypaBHEHHs, CBOJSIIMECS K KBaJpaTHBIM, C IOMOIIBIO MpeoOpa3oBaHUN U
3aMEHOM NIEPEMEHHON.

Ha6.1r00aTh 1 aHAJIM3UPOBATH CBSI3b MEXK/Y KOPHAMH U KO3(D(PUIIMEHTaMU KBaJIpaTHOTO
YPaBHEHUS.

dopmy.upoBaTh TeopeMy Bueta, a Takxke 0OpaTHYIO TeOpeMy, IPUMEHSTh 3TH TEOPEMBI
JUIA pELIEHUs 3aJad4.

Pemiath TeKcTOBBIE 3aJaud anreOpauMyeckUM CIIOCOOOM: IEPEXOJUTh OT CJIOBECHOM
(GOpMYIMPOBKHM YCIOBUS 3aJaud K aureOpandyeckoil Mojenn IyréM COCTaBJICHUs
YPaBHEHUS; PEIIaTh COCTABICHHOE YPAaBHEHHUE; HHTEPIPETUPOBATH PE3YNIbTAT.
3HAKOMUTbBCS C UCTOPUEN pa3BUTUS aJIreOpbl

YpaBHeHus 1
HepaBeHCTBA.
Cucremsl
YpaBHeHHH
(13 4)

UluneiiHoe ypaBHEHUE C IBYyMs
[EepEeMEHHbIMH, €ro rpadux,
[IPUMEPBI PELLIEHUS ypaBHEHUN
B LICJIBIX YUCTIaX.
Pemenune CUCTEM JIBYX
ITMHENHBIX YPAaBHEHUH C IBYMS
IIEPEMEHH
[Ipumepel  pemieHus

HEJIUHENHBIX

IbIMH.
CHUCTEM

Pacno3sHaBaTh JMHEHHbIE YPaBHEHUS C IBYMS [IEPEMEHHBIMU.

CTpoutsh rpaduku JUHEHHBIX YPaBHEHUH, B TOM YHCJIE MCIOJB3Ys LHU(POBBIE PECYpPCHI.
PaziimuaTth napajuienabHble U epeceKaronuecs NpsiMble 10 UX YPABHEHUSM.

PemiaTh cuctembl ABYX JUHEMHBIX ypaBHEHUN C JBYMS MEPEMEHHBIMHU MOJCTAaHOBKOW U
CIIOKEHHEM.

Pemath npocTeiiiine CUCTEMbI, B KOTOPBIX OJHO U3 YPaBHEHUN HE SIBIISETCS JIMHEHHBIM.
[IpuBoANTH rpagUUecKyl0 HHTEPIIPETALMIO PEIICHUS YPAaBHEHUS C JIByMs MEPEMEHHBIMU
W CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

PemaTe TeKCTOBBIE 3a4auu aJlFe6paI/I‘leCKI/IM CII0COO0M
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YpaBHEHUI c JIBYMs
[IePEMEHHBIMU.

['paduueckas WHTEpHpETAIHS

YpaBHEHUS c JBYMsI
[IEPEMEHHBIMU U CHCTEM
YpaBHEHU I c JIBYMs
[TePEMEHHBIMU.

PemreHne TEKCTOBBIX 3aaad C
[TOMOIIIBIO CUCTEM YPAaBHEHUI

YpaBHeHUs] U

UucnoBsle HEPABEHCTBA M UX

(I)OpMyJII/IpOBaTI) CBOMCTBA YHCJIOBBIX HCPAaBCHCTB, HIUIFOCTPUPOBATH nx HQa

HepaBeHCTBA. CBOWCTBA. KOOPJIMHATHOM MPSAMOIl, TOKa3bIBaTh aJlreOpanyecKu.
HepaBeHncrBa HepaseHcTBO c onHoi (IIpMMeHSITH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.
(12 v) [TEPEMEHHOM. JIunennele [Pemiathb TUHEHHbIE HEPABEHCTBA C OJIHOM  MTEPEMEHHOM, n300paxarhb pelIeHue]
HEpaBEHCTBA c OJTHOM [HEpaBEHCTBA Ha YMCJIOBOU MPSIMOM.
MepeMeHHOM U HuX pemieHue. [PemarTs cucTeMbl IMHEHHBIX HEPABEHCTB, M300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA
CucteMbl JIMHEWHBIX [YUCITIOBOW MPSIMOM
HEpaBEHCTB C OqHOU
[IEPEMEHHON M HX pEIICHHUE.
306paxxeHue perieHus
NIMHEMHOIO HEPAaBEHCTBA M HX
CHCTEM Ha YHMCIIOBOU IPSIMON
DOyHKUIHU. [lonsitue ¢ynkuuu. OO6nactpcnonb30BaTh (QYHKIMOHAIBHYIO TEPMHHOJIOTHIO U CHMBOJIHKY.
OCHOBHBIE ONpENCICHUs M  MHOXXECTBOBBIUMCAATH 3HAYeHMsl (QYHKUWN, 3aJaHHBIX QopMmyramMu (MpU HEOOXOAUMOCTH
MOHSITHS 3HAUCHUIT @YHKHHH- Crocobblycrions3oBarh KaJIbKYJSTOP); COCTABJSATH TA0JIMIbI 3HAYEHUH (YHKINU.
(5 ) SajIaHis (YHKINIH. CTpouts no Toukam rpapukm QyHKIIHA.

I'papux Pynkuuu. CpoiicTBa
(GyHKIMH, UX OTOOpaXKeHHe Ha
rpaguke.

OnuceiBaTh cBOMCTBA (PYHKIIMU Ha OCHOBE €€ TpauyecKoro NpeacTaBiICHuUs.
Hcnoab30BaTh (YHKIMOHAIBHYIO TEPMHUHOJOTHI0 M CHMBOJIMKY.
HccaenoBarh npuMepsl I'padUKoB, OTPAXKAIOUIMX pealbHbIE MPOLECCHl U SIBICHHS.

HpI/IBOI[I/ITb NpUuMeEpPbI ITPOUECCOB U SIBJICHU C 3aJaHHBIMH CBOMCTBaMH.
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DyHKIUH.
YuciioBble
byHkuun
(9 4)

UreHne 1 OCTPOCHHUE
rpadukoB QyHKIui. [Ipumepsl
rpaduKoB QYHKIH,
OTpa)arolIUX pealbHble
[IPOLIECCHI.

DyHKIMHN, ONUCHIBAIOLINE
[PsIMYIO U 0OpPaTHYIO
[IPONOPIIMOHAIBHBIE
3aBUCHUMOCTH, UX TpapuKu.

['unepbomna.

padux ¢ynaxmmm y = X2

Oynxmn Y = X5, Y = X3,y =X,
y = |X|; rpaduyeckoe pemieHue
YpaBHEHU I u CHUCTEM
YpaBHEHU I

Hcnoab30BaTh KOMNBIOTEPHbIE MPOrPaMMBbI ISl TIOCTPOCHUS TpauKoB QyHKIMM |1
M3YUYEHHS UX CBOMCTB.
Haxoauths ¢ moMompbio rpapuka (QyHKIMM 3HAYEHHE OJHOM M3 paccMaTpUBAEMbIX
BEJIMYMH 110 3HAYCHHIO JPYrOu.

B HecnoxkHBIX Citydasx BbIpaKaTh (pOpMYJI0i 3aBUCHMOCTb MEK/ly BEIMYMHAMU.
OnuceIBaTh XapakTep HW3MEHEHMsS OJHOW BEJIWYMHBI B 3aBUCUMOCTH OT HW3MEHEHMS
JpYroH.
Pacno3naBarte Buabl u3ydaeMmbix GyHkuuid. [loka3piBaTh cXeMaTH4eCKHU IOJI0KEHHUE Ha
KOOPAMHATHOI MI0cKoCTH rpadukos GyHKumil Buga: Yy = x4,y =x3,y = X, y =[x
HUcnoab3oBaTth (QPYyHKUMOHAIBbHO-TpaduyecKkue TMPEACTABJICHUS U1 pELICHUs| |
WCCJIEI0BaHUS YPABHEHUI U CUCTEM YPaBHEHHUM.

I[IpumensaTh nM@poBbIe pecypcsbl s TOCTPOeHUS TpaduKOB (QYHKIIHIA.

IloBTOpEHUE U

0000IIeHne
(6 9)

[ToBTOpEHNE OCHOBHBIXTIOHSATUI
1 METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIeHe 3HAHUI

Bbi0upath, NpUMEHATh, OLEHUBATH CIOCOObI CPABHEHUS YUCEN, BEIYMCICHUH,
npeoOpa3oBaHMiA BIPAKEHUH, PEIICHUsT YPaBHECHU.

OcylecTBISATh CAMOKOHTPOJIb BBINOIHIEMbIX JICHCTBUN U CAMOINIPOBEPKY pe3yibTaTa
BBIYMCIICHHH, Pe0Opa3oBaHUM, TOCTPOCHHIA.

Pemiath 3aga4uu U3 peajibHOI KU3HM, MPUMEHATh MaTeMaTUYECKUE 3HAHUS JUIS
pelleHus 3aa4 U3 IPYTUX NpeaIMeTOB.

Pemiath TeKkcTOBBIE 3ala4u, CpaBHUBATh, Bblﬁl/lpaTb CIOCOOBI pelICHU 3a1a91
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9 kiacc (He Mmenee 102 4)

Ha3Banmue
pasaesa (Tembl)
Kypca

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BUAbI JIeATEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

(koTMYecTBO

4acoB)

Yncia u PanyoHanbHbIE YUCIa, Pa3sBuBaTL NpeiCTaBJIeHHs O YMCIAX: OT MHOKECTBA HATYPaIbHBIX YHCEN [0
BBIYMCJIEHHUS. UPPANUOHAIIBHBIC YUCIIa, MHO’KECTBA JCHCTBUTEIbHBIX YHCEI.

JleiicTBUTED KOHEHHBIE H OECKOHEeHbIC O3HAKOMHUTBLCSI C BO3MOKHOCTBIO MPEICTaBJICHUS JEHCTBUTENBHOTO 4YHCIA KAk

HbIC YHCJIA

(9 4)

NECSITUUHBIE JPOOH.
MHO0KeCTBO JEeHCTBUTEIBHBIX
qrceN; ASHCTBUTEILHBICUNCIIA
KaK OCCKOHEUHBICICCATUIHRIE
npobu. BzaumMHoOTHO3HAYHOE
COOTBETCTBUEMEK Y
MHO>KECTBOM IEHCTBUTEIIBHEIX
JrCced 1 MHOKECTBOM TOYEK
KOOPJMHATHOM MPSIMOTA.
CpaBHeHME AEHCTBUTEIBHBIX
qyucen, apupmernueckue
TEWCTBYUS C NEUCTBUTEIILHBEIMUA
qucinamu. [Tpubmmxénnoe
3HAUYE€HUE BEJIHMYMHEI, TOYHOCTD
MPUOJIMKCHHUSL.

Oxpyrienue uncen. [Ipukuaka
1 OIICHKA Pe3yJlbTaTOB
BBIUMCIICHUM

JECATUYHON  JTpo0w, MIPUOITMIKEHUS

PalMOHAJIbHBIX 1 UppallMOHAIIBHBIX YHUCECII.

0eCKOHEUHOU NPUMEHATb  JECSITUYHbBIC

MN300paxkarh nelicTBUTEIbHBIE YKCIa TOUKAMHU KOOPIUHATHON MPAMOIL.

3anuchiBaTh, CPABHUBATH M YNOPSJA0YMBATH JCHCTBUTEILHBIC YHCTIA.

BbINOJHATH, COYETas yCTHBIE U MTUChbMEHHbIE TPUEMBI,

apudmeTnyecKkne IeCTBUSA C PAllMOHATIBHBIMU YMCIAMH; HAXOAUTh 3HAUYCHUS CTEICHEH
C 1IeJIIMU MTOKa3aTeNsIMU U KOpHEH; BBIYUCASATD 3HAUE€HUS YUCIIOBBIX BBIPAKECHHI.
[losyuyuTh npeacTaBieHne O 3HAYUMOCTH JEHCTBUTEIbHBIX YUCEN B MPAKTUYECKOM
NesITeIbHOCTH YEJIOBEKA.

AHAJIM3UPOBATH M 1€J1aTh BHIBOAbI O TOYHOCTH NMPUOIMKEHUS IEHCTBUTEIBHOTO YHCIIa
npu pemieHuu 3a1ad. OKpyriasTh AeHCTBUTEIbHBIC YHCIIA, BHINOJIHATH NPUKUAKY
pe3ylbTaTa BHIYMCICHUHN, OLeHKY 3HAUC€HUI YHCIOBBIX BBIPaKEHUM.

3HAKOMHTLCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMAaTHKU
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Ha3zpanue
pa3aeJia (TeMbl)
Kypca
(koTMYecTBO
4acoB)

OcHoBHOE€ CoacpKaHuE

OcHOBHbBIE BUAbI JIeATEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

YpaBHeHus ¢
OTHOM

JIuneliHOE ypaBHEHHE.
Pemrenne ypaBHeHMi,

OcBauBaTh, 3a1I0OMUHATH U IPUMEHATH rpaduyeckue MeTOAbl NIPU PEIICHUU
YpaBHEHUH, HEPABEHCTB U UX CHCTEM.

nepeMeHHOH CBOJSILIMXCSA K JINHEVHBIM. Pacno3HaBatsb 1iesbie U IpoOHBIE ypaBHEHUS.
(14 g) KBagpatHoe ypaBHEHHE. Pemiath JiMHeliHbIe M KBAa/IpaTHbIe YPABHEHMs, YPABHEHMUsI, CBOJSALINECS K HUM,
Pemrenne ypaBHeHM, npocTeiine ApoOHO-palMOHATIbHbIE YPaBHEHUS.
cBoasIuXcA K kBagpaTHeIM.  ([IpeasaraTs Bo3MOXHbIE CIIOCOOBI PEIICHHs TEKCTOBBIX 3ajad, 00CY:KAaTh UX H
bukBanpaTHbIe ypaBHEHUS. pemaTh TEKCTOBbIE 3a/1a4K Pa3HBIMU CIIOCO0aMU.
[Ipumeps! pernieHnssypaBHEHUN [3HAKOMHUTBCS € HUCTOPHeEN Pa3BUTHUSI MATEMATUKH.
TPETHEN U YETBEPTOU
CTEMEeHENPa3IoKEeHNEM Ha
MHOKHUTEIH. Pemenue
TPOOHO- pallMOHATBHBIX
YpaBHEHUH.
Perrenyie TEKCTOBBIX 3a1a4
areOpandeckuM MeTOOM.
Cucremsl JIuneiinoe ypaBHeHue ¢ AByMsa |(OcBaMBaTh U NPUMEHATH NPUEMBI PEILICHUS CUCTEMBI JBYX JIMHEHHBIX YPaBHEHUH C
YPaBHEHUi [IEPEMEHHBIMH U €ro rpaduK. |ABYMS IEPEMEHHBIMU U CUCTEMBI IByX YPaBHEHHH, B KOTOPBIX OJHO YpaBHEHHE HE
(14 g) Cucrema IByX JIMHEMHBIX SIBJISICTCSI JINHEHHBIM.

YPABHEHUH C IBYMsI
[IEPEMEHHBIMU U €€ PEILCHHUE.
Pemenue cucreM aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU
crenenu. ['papuueckas
nHTepnperanys. CucTeMbl
YPaBHEHUH C ABYMs
repeMeHHbIMU. Pelienne
TEKCTOBBIX 3aJ1a4

areOpandeckuM CrocoOOM.

Hcnoab3oBaTh GyHKINOHATBHO-TpadUUECKHe MPEACTABICHUS AJIsl pellleHus U
HCCJIeJOBAHMS YPAaBHEHUH U cCTeM. AHAJTH3UPOBATH TEKCTHI 32/1a4, pelaTh X
anredpanvdeckuM crocoOoM: NepexoanuTh OT CIOBECHOU POPMYIUPOBKU YCIOBUS 33aa4u
K ainredpanyeckoil MoJeNu myTéM COCTaBIICHUS CUCTEMbl ypaBHEHUI; peliaTh
COCTaBJIEHHYIO CUCTEMY YPaBHEHUI; HHTEPIPETHPOBATH Pe3yIbTaT. SHAKOMHUTHCS €
HCTOPHeN Pa3BUTHS MaTEMaTHKU.
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HasBanmne
pa3aeJia (TeMbl)

Kypca

OcHoBHOE€ CoacpKaHuE

OcHOBHbBIE BUAbI JIeATEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

(koTMYecTBO
4acoB)
HepaBeHncrsa UuciioBble HepaBeHCTBa U UX |UMTaTh, 3aNIMCHIBATH, IOHUMATh, HHTEPIPEeTHPOBATH HEPABEHCTBA; UCIOJIb30BaTh
(16 g) CBOMCTBA. CHMBOJIMKY U TEPMHAHOJIOTHIO.
JInHeliHbIe HEPABEHCTBA C BoinosHATHL 1peoOpa3oBaHus HEPABEHCTB, MCMOJIB30BATH JUIs MpeoOpa3oBaHUs
OJIHOY ITEPEMEHHOM U UX CBOMCTBA YMCJIOBBIX HEPABEHCTB.
penieHue. Pacno3HaBaTh JIMHEHBIEC U KBAJPATHBIC HEPABEHCTBA.
Cucrembl TUHEHHBIX Pemars iMHEHBIE HEPABEHCTBA, CUCTEMBI JIUHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB C OJTHOU HEPABEHCTB, BKIIFOYAOIINX KBA/IPAaTHOE HEPABEHCTBO, UPEIIATh UX; 00CYXKIATH
[IEPEMEHHOM U UX PEIICHHUE.  [[TOJYyYEHHBIE PEIICHU.
Ksanpartublie HepaBeHcTBa U |[M300pakaTh pellleHHe HEPAaBEHCTBA M CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSIMOM,
ux pemenue. ['papuueckas 3allUChIBATH PEIIECHUE C IOMOIIBIO CHMBOJIOB.
WHTEpIpeTalsiHepaBeHCTB U [PemiaTh KBajpaTHbIe HEPABEHCTBA, UCTIONIb3YA I'paduyecKue npeacTaBIeHusI.
CUCTEMHEPABEHCTB C ABYMs OcBanBaTh M NPUMEHATH HEPABEHCTBA IIPU PEILEHUH PA3JIMYHBIX 337134, B TOM YHUCIE
[IEPEMEHHBIMU. IPaKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMHU Kpanpatuunas ¢yskuus, e€ [Pacmo3HaBaTh BUJBI U3y4aeMbIX (QYHKUIWN; HITIOCTPUPOBATH CXeMaTHYECKH,
(16 a) rpaduk U CBOICTBA. |00BSICHATH PACIIOIOKEHNE HA KOOPAMHATHOM MJIOCKOCTU Tpa@uKkoB (QyHKIUN BUAA:
[Tapaboa, koopamHATHL y = kX, y = kx + b, y = ax?, y = ax®, y=vx, y =|X| B 3aBucuMOCTH OT 3HaueHHii
BEPUIMHLI  MapaboJbl,  OCh (KO3 HUIHMEHTOB; ONMCHIBATH UX CBOMCTBA.
CUMMCTPHH napaboibl. [Pacno3HaBaTh KBaJIpaTuuHyto pyHKuio 1o ¢popmyse. [IpuBoauTh npuMepbl
Cremennble  QYHKIMM € |KBaApaTHYHBIX 3aBUCUMOCTEH M3 pealbHO KU3HH, (PU3UKH, TEOMETPHH.
HaTypaJbHbIMU MOKAa3aTEISAIMU
2 u 3, ux rpaduku W
cBoiictBa. ['paduku GpyHKIMil:
y=kx,y=kx+b, y=ax?y=
ax’, y=vx, y =[X|
UmncioBbie [TonsaTHe yucioBoi | Pacnmo3HaBaTh apuMETHUECKYIO U TE€OMETPUYECKYI0 MPOTPECCHH NpU  PA3HBIX|
NnocJie0BaTe/ib-  [[I0CJIEI0BATEIbHOCTH. crioco0ax 3a/1aHusl.
HOCTH 3amaHue MOCIeI0BATEILHOCTH | BBINMOJMHATH BBIYUCICHUS C HCIOJBb30BaHHEM (OopMyn N-ro ujaeHa apuMeTHUecKOl|
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HasBanmne
pa3aeJia (TeMbl)

Kypca

OcHoBHOE€ CoacpKaHuE

OcHOBHbBIE BUAbI JIeATEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

(koTMYecTBO
4acoB)
(15 9) PEKYpPEHTHOW (OPMYJION H | HIeOMETPHYECKON MPOTPECCHil, CyYMMBI IEPBBIX N WICHOB.
dbopmymnoit n-ro yieHa. | HW300pakaTh 4iIeHBI MOCIEI0BATEILHOCTH TOUKAMH Ha KOOPAUHATHON TIIOCKOCTH.
Apubdmernueckas u | Pemarp 3amaum, CBsA3aHHBIE C YHCJIOBBIMHU IOCJIEIOBATEIBLHOCTSIMH, B TOM YHCIIE
reoMeTpUUecKasl MPOrPECCUH. | 3aJaulu3 peaJTbHOM KU3HU (C UCTIOIB30BAHUEM KAIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTUH).
Dopmytbl n-ro YJIeHa
apudmernyeckoit "
r€OMETPUUYECKON TIPOrPECCHI,
CYMMBI TIEPBBIX N YWICHOB.
MN3o0paxenue YJICHOB
apudmernyeckoit nu
reOMETPUUYECKON MPOrpeccuid
TOYKAMHU Ha KOOPIAWHATHOU
[JIOCKOCTH.  JIMHEHHBIM U
YKCIIOHEHIHAJILHEBIN pocT.
C11oHbI€ POIIEHTHI
IloBTOpEHUE, Uucaa u  BbluMcdeHusi (OnepupoBaTh NOHATHSIMHU: MHOXECTBO, ITOJMHOYXKECTBO, OIEPAllMU HAJl MHOYKECTBAMM;
000011IeHH e, (3amucs, CpaBHEHHUE, [MCNOJb30BaTh Tpaduueckoe NPEICTaBICHUEe MHOXECTB JJIsi OINUCAaHUS pPeaJbHBIX
cUCTeMaTH3alu  |JCHCTBUS C |[IPOIIECCOB U SIBJICHU, IPU PELICHUU 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.
s1 SHAHU I JCHCTBUTEIIbHBIMU UYHUCJIAaMH, [AKTYaJM3MPOBATh TEPMHHOJOIHI0O U OCHOBHBIE [CHCTBHS, CBA3AHHbIC ¢ YHCIAMU:
(18 1) YUCIIOBas MpsMas; NPOLEHThI, [HATYPAJIbHOE YHCIO, MPOCTOE M COCTABHOE YMCIA, JAECIUMOCTh HATyPaJbHBIX YHCET,

OTHOIICHUS, IPOTIOPIINY;
OKpYTJIeHHE, TpHOIKEHHE,
OLICHKA; PEIICHHE TEKCTOBBIX
3amaq apuPMETHIECKUM
crocobom).
AJredpanyeckue
BBIPAKeHHS
(mpeoOpazoBaHue

anre6panqec1<nx BLIpa)KeHPIfI,

MPU3HAKU JIETUMOCTH, IEJI0€ YHCIO, MOIYJIb YHUCIa, OOBIKHOBEHHAss W JeCSITHYHAs
npoOu, CTaHAApPTHHIN BUJ YUCIA, apu(PMETUUECKUI KBaPaTHBII KOPEHb.

BbInoJHATH AeiicTBHS, CPABHMBATH M YIOPAI0YUBATH YUCIIA, IPECTABIATh YUCIIA HA
KOOP/AMHATHOM NpPSIMOM, OKPYIJISATh YWCHIA; BBINOJHATH NPUKHAKY H  OLEHKY
pe3yapTaTa BBIYUCICHUN.

PemaTth TekcToOBbIe 3aJa4M apupMeTHdeckuM crocoOoM. Pemarbh npakTHyeckue
3a1a4M, COJEpKaIIUe IPOLEHTHI, JI0JIM, YaCTH, BBIPAYKAIOLINE 3aBUCUMOCTH: CKOPOCThH -
BpeMs - pacCTOsIHME, IIeHa - KOJHMYECTBO - CTOMMOCTb, OOBEM pabOTHl BpeMms -

IMPOU3BOJAUTCIILHOCTD TpyAa.
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Ha3zpanue
pa3aeJia (TeMbl)
Kypca
(koTMYecTBO
4acoB)

OcHoBHOE€ CoacpKaHuE

OcHOBHbBIE BUAbI JIeATEJIbHOCTH Oﬁy‘lalOHlI/IXCﬂ

JNOITYCTUMBIC 3Ha‘-IeHI/I$I) .

DyHKIUH (moctpoenwue,
CBOMCTBA H3Y4YEHHBIX
GbyHKIIMI; rpaduueckoe

penieHue ypaBHEHHM M HX
CUCTEM).

Pa30upatrp peanbHble JKM3HEHHbIE CHTyallMd, (OpPMYJHPOBATHL UX Ha S3bIKE

MaTEMATUKH, HaxoaIuTb PEIICHHUC, MMPUMCHSAA MaTeMaTHYeCKHi arrapar,
HHTEPNPETHPOBATH PE3yJIbTaT.

OnepupoBaTh MNOHATHAMHU. CTENEHb C MEJIBIM TOKa3arejaeM, apu(pMeTHdIecKuit
KBaJIpaTHbIN KOPEHb, MHOTOUJIEH, airedpandeckas ApoOb, TOKAECTBO.

BbInoiHAT,  OCHOBHBIE  JeHCTBHMA.  BBHIONHATH  pacu€Tel 1m0  (opmynam,

MpeoOPa30BBIBATE IIEJIbIC, IPOOHO-PAIIOHATBHBIC BRIPAKEHUS U BRIPAKCHUS C KOPHIMH,
peaM30BBIBATh  Pa3jiOKEHUE MHOTOYWICHAa HAa MHOXHTEIH, B TOM 4YHCIIE C
WCIIOJIb30BaHUEM (OpMYJT Pa3HOCTH KBAJpPaTOB MW KBajJpaTa CYMMBI M Pa3HOCTH,
HAaXOUTh JOIYCTUMBIE 3HAYCHHS TIEPEMEHHBIX U JPOOHO-PANMOHAIBHBIX BBIPAKEHUM,
KOpHEH.

MoneaupoBaTh ¢ TOMOIIBIO POPMYIT peaTbHBIC MPOIECCHI U SBICHUS

OnepupoBatb NOHATUSIMU: QYHKIUSA, TpaduKk QyHKIHHU, HYTH QYHKIIAHA, TPOMEKYTKA
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHHs, YObIBaHHS, HauOOJIbIIICE U HaUMEHbIIIEE
3HA4YCHUS (DYHKITUU.

AHAJIU3UPOBATh, CPABHUBATD, 00CY:KIaTh CBOMCTBA PYHKIIMI, CTPOUTH UX IPAPUKH.

OnepupoBaTth MOHATHSIMU: npsmast MPOTIOPIIMOHATIBHOCTb, oOparHas
NPOTIOPIIMOHATILHOCTD, JIMHEHHAss (QyHKOMs, KBaJpaTudyHas QyHKIUs, mapadona,
rurepooJa.

Hcnoab3oBaTh rpaq)mm I OIIPCACIICHUSA CBOI>'ICTB, IIpoueCCoOB U SaBHCHMOCTeﬁ, JUIA
pCUICHUs 3ala4 U3 APpYyrux y‘IC6HBIX npeaIMCTOB U peanLHoﬁ KHU3HH; MOACIUPOBATH C
ITIOMOIIIBIO FpaQ)I/IKOB PCAJIbHBIC IIPOLCCCHI U SABJICHHA.

Bblpa)l(aTb (l)OpMy.]IaMI/I 3daBUCUMOCTH MCKAY BCIIMUNHAMMU.

73




10 xknacc (ne menee 102 )

Ha3Baunmue
pasaesa (Tembl)
Kypca

OcHoBHOE CoacpiKaHuE

OcHOBHbBIE BUAbI JIeITEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

(koTMYecTBO

4acoB)

Yucaa u JleficTBUE C pallMOHATBHBIMUA |YTJAYOJATH TPEACTAaBICHUE O YHCIE M YHUCIOBBIX CHUCTEMax OT HATypalIbHBIX 0
BbBIYUCJICHUA. YuciiaMi, HppaluOHaJIbHbBIMHU I[GI\/'ICTBI/ITGHI)HI)IX YUCCII; O poIn BBIYHCIICHUH B UEIOBEUECKOM IMPAKTHUKE.

JlelicTBUTEIb YHCJIaMH, KOHCYHBIMU U 3anuchIBaTh U BBINOIHATH JCHCTBUS C YUCIIAMU B CTAHJAPTHOM BHJIE.

HbI€ YHCIa OECKOHEYHBIMU JIECITUUHBIMU (BhIpasaTh uucia B SKBUBAJEHTHBIX ¢opMmax, BbIOMpas HauOolsiee MOAXOIALIYI0 B
(CR)) IpoOsiMH B TIpoliecce 3aBHCUMOCTH OT KOHKPETHOM CHUTYyaIluH.

BBIYUCIICHUS 3HAUYECHU I
anredpanvdeckux BbIPAKEHUI
Y PEIICHUH TEeKCTOBBIX 3a/1aY.
3anuce 4Kciia B CTaHJapTHOM
BHJIE, ICUCTBHUS C YUCIIAMU,
3alMCaHHBIMU B CTAaHAAPTHOM
Buze. [Ipumenenue
CpaBHEHUS JEHCTBUTEIbHBIX
yuceN IJIS0NpeAeSICHUN
PacIoNOKEHUATOUEK Ha
YUCIIOBOM MPSIMOU TTPU
F€OMETPUYECKOM
MHTEpIPETALMU PEILICHUS
HEPABEHCTB U CUCTEM
HepaBeHCTB. [IpubmmkEnHOe
BBIYMCIICHUE3HAUECHUN
HPPALMOHATILHBIXYHCET,
TOYHOCTBIPUOTUKEHHUS.
Perrenne TekCTOBBIX 3a7a4 €
MIPUMEHEHHUEM OKPYTJICHUS
YyuCell, MPUKUAKA U OIIEHKa
pe3ylnbTaTOB BBIYUCIECHUMN.

[IpeacraBiasith JAclicTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE JECATUYHbIE JApoOu,
NPUMEHSATH JCCATUYHbIE TPUOIIKEHUS PallMOHATIBHBIX U UPPALMOHATIBHBIX YHCEIL.
MN300paxkarh nelicTBUTEIbHBIE YKCIa TOUKAMH KOOPIUHATHON MPSAMOI.

Hcnonb30BaTh TOHATUS W YMEHMS, CBSI3aHHBIE C IIPONOPLUUOHAIBHOCTBIO BEIIMYMH,
[IPOLIEHTAMH B XOJ€ PEIICHUS MaTEMaTHUYECKUX 3a/1ad U 3a7a4 U3 CMEKHBIX IIPEAMETOB,
BBITIOJIHATh HECJIOKHBIE TPAKTUYECKHUE PACUETHI.

BbINOJIHATH, COUYeTas YCTHbIE M HMUCbMEHHBbIE NPHUEMBI, apupMETHUUECKHE NEHCTBUS C
pPalMOHAIBHBIMUA YHUCJIAMU; HAXOAUTH 3HAYCHMS CTEIICHEH C LENbIMHU IOKAa3aTeIIMH U
KOPHEW; BBIYMCIATH 3HAYCHNSI YNCIIOBBIX BEIPAKCHUM.

AHAJIU3MPOBATH U 1eJ1aTh BbIBOABI O TOYHOCTU NPUOJIMKEHUS JeHCTBUTEIBHOIO YA
[IPY PELLICHNUN 3aJau.

Hcnoab30BaTh MpUEMBL, pallMOHAIM3UPYIOIIUME BBIYMCICHUS, MPHOOPECTU NPHUBBIUKY,
KOHTPOJIUPOBATh BBIYUCIICHHS, BBIOMPAst MOAXO SN TSl CUTYalluu Croco0.
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Ha3zBpanue
pa3aeJia (TeMbl)
Kypca
(koTMYecTBO
4acoB)

OcHoBHoOe coaepxxaHue

OCHOBHbBIE BH/JbI JCATCJIBHOCTH oﬁyqammnxcﬂ

YpaBHeHus ¢ [IpuMeHeHne JAUHENHBIX [PemiaTh NMHENWHbIE U KBaJpaTHbIE YPaBHEHUS, ypaBHEHUS, CBOJSAIINECS K HUM,
OIHOM YpaBHEHUH, CBOJSIIUXCA K [IpocTeiiine ApoOHO-palliOHAIbHbIE YPaBHEHUS.
nepeMeHHOH JIMHEWHBIM, kBajpaTHbIX ([IpeacTaBasATh CBA3b MEXKAY aHATUTHUUECKOH 3alMChI0 YpaBHEHUS U €ro IrpaduyecKoit
(18 v) YPAaBHEHUN IpU  PELICHUH MHTEPIPETALUECH.

3a/la4 Ha COBMECTHYIO paboTty, [BiaseTh pa3nmuuHbIMU cioco0aMu pelieHHsl TEKCTOBBIX 3a/1a4, IPUMEHSS A7 UX PeLIeHUs

NBUKEHHUIO TI0 JIOpOore M IO ypaBHEHMsI, HEpaBEHCTBA, CUCTEMbl ypaBHEHUH.

peke, 3aJady  Ha  CJIOKHbIE SHAKOMHUTBCS € HCTOPHe pa3BUTUS MATEMATHKH.

[IPOLIEHTHI.

Pemrenne YPaBHEHHUI,

CBOJSIIUXCA K KBaJpPaTHBIM.

bukBagpaTHbBIC ypaBHEHUS.

YpaBHEHUSs TpeTbeit u

4eTBEPTOM CTEICHEH,

Pa3I0KEHNE HA MHOKHUTEIIH.

Pemenune JpOoOHO-

palMOHAIbHBIX YPABHECHUH.
Cucrembl Cucrema [1ByxX JIMHEWHBIX Biaagerb mnpuéMamMu pelIeHHs CUCTEMbl JBYX JIMHEWHBIX YpPaBHEHUHM C JABYMs
YPaBHEeHHUI1 YPaBHEHUN c JBYMsI [IEPEMEHHBIMM M CUCTEMBI ABYX YPABHEHMH, B KOTOPBIX OJHO YPAaBHEHHME HE SIBIISIETCS
(18 u) [IEPEMEHHBIMU U €€ PEIICHUE. INHEHHBIM.

HccnenoBanue Ppa3IMYHbIX

¢busznueckux  SBICHUI c
MIPUMEHEHHEM JMHEWHBIX
ypaBHEHUI c JBYMSI

[EepEMEHHBIMU U UX TPapHKOB.
Pemenue CUCTEM JBYX
YPaBHEHUM, OJJHO M3 KOTOPBIX
NIMHENHOE, a Jpyroe — BTOPOH
CTEIICHH. Hcnonbp3oBanne

rpaduueckoil MHTepHpeTanuu

Hcnoab3oBath  (yHKUHMOHATBHO-TpapHUECcKue
UCCIeJOBAHMSA YPAaBHEHUH U CHCTEM.
IIpuMeHsITh ypaBHEHHE KaK BaXXHEWIIYH0 MAaTEMaTHUYECKYIO MOJENb /sl ONHUCAHUS U
U3y4eHHMs] PAa3HOOOPA3HBIX pEAlbHbIX CHUTyallud, pelaTb TEKCTOBbIE  3a7ayM
aJreOpanyeckuM MeTOIOM.

IlepexoauTh OT CIOBECHON (POPMYIUPOBKU YCIOBHUS 337ayM K anreOpandeckoil Moaeinu
IyTEM COCTABJICHUS CUCTEMBI YPABHEHNUI; pelIaTh COCTABJICHHYIO CUCTEMY YPAaBHEHHH.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS MAaTEMaTHKH.

NpEACTaBJIICHUA OJId PeHICHUA U
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HasBanmue
pa3aeJia (TeMbl)

Kypca

OcHoBHoOe coaepxxaHue

OCHOBHbBIE BH/JbI JCATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO
4acoB)
CHUCTEMBI YpaBHEHUU C ABYMs
repeMEHHBIMU TUTST
oTpe/eNeHus KOJTMYeCTBA
peLIeHU I CHACTEMBI 51
MpEABAPUTEIILHOTO  pElIeHUs
TEKCTOBBIX 3aJ1a4.
Pemmrenyie TEKCTOBBIX  3a1ay
anredpandeckumM crocoOoMm.
HepaBencrBa, Cucremsl muHeHHBIX [IpUMeHATh amnmapaT HEPaBEHCTB MJIs PEIICHMs 33/a4 M3 Pa3IUYHBIX Pa3esioB Kypcal
CHCTEMBI HEPaBEHCTB c OJTHOMMAaTEeMAaTHKH.
HEPaBEeHCTB nepeMeHHoM u ux penreHue.Mcnmosb30BaTh cBOICTBa (PYHKIUI 171 pelieHus KBaIpaTHBIX U JIMHEWHBIX HEPABEHCTB.
(22 g) KBanpaTtHble HepaBeHCTBa U UXBBINOIHATH MpeoOpa3oBaHs HEPABEHCTB, MCMOJIb30BATh /IS IPpeoOpa3oBaHUs
penieHue. CBOMCTBA YMCJIOBBIX HEPABEHCTB. PemiaTh IMHENHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Pemenue JMHEHHBIX U [HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINX KBaJPaTHOE HEPABEHCTBO, U PEIIaTh
KBaJIpaTHBIX  HEPABEHCTB  C [MX; 00CY:KIATh [OJIyYCHHbIE PEIICHUS.
ncrosib30BaHueM cBoicTB U (IlpeacTaBisiTh CBS3b MEXIYy AHAIMTUYECKON 3allChi0 HEPABEHCTBA, CHCTEM
rpauKoB JMHEUHOM Y [HEpaBEHCTBU UX rpad)uueCcKOi HHTEPIPETAINCH.
KBaJ[paTUYHOU ¢dbyaknui. [A300paxkaTh pEIICHHE HEPAaBEHCTBA W WX CHCTEM HAa YHCJIOBOW  MPSIMOM,
['padmyeckas uHTepIpeTalys 3aNUCHIBATH PEIICHUE C TOMOIIbIO CUMBOJIOB.
HEPaBEHCTB u cucteM [PemiaThb KBaJpaTHbIE HEPABEHCTBA, UCHOJB3Ys rpaduuecKue MpeICTaBICHUS.
HEPAaBEHCTB c nBymst IIpuMeHSITh HEpaBEHCTBA MPU PELICHUU PA3IUYHBIX 3334, B TOM YHCIE MPAKTHKO-
MepeMEeHHBIMHU. OpPUEHTUPOBAHHBIX.
DOyHKUMHU HccnenoBanue IuHEHHOH, [CTPOUTH cxeMaTudyeckoe n300pakeHune rpaukoB pa3iuyHbIX QyHKIUH, paco3HaBaTh
(20 a) KBaJIpaTHUHOM,  KyOWdeckoil BuAbl M3y4aeMblx (QYHKIUN 1Mo ¢opmyrnam, rpadpukaM; 00BSCHATH DPACIONIOKEHHE Ha
¢byHKLUH, 00paTHo#i [KOOPIMHATHOM TIOCKOCTH rpadukoB GyHKIMA Buaa: Y = KX, y = kx + b,
Mpornopuuu mo ux Gopmynam
v rtpaduky. Iloctpoenme |y =ax’?+bx+c,y = k, y = ax? y = ax3, y =V/x B 3aBHCUMOCTH OT 3HAYEHHUil

rpa¢pukoB (yHKUMH, 00IacTh
OIIpeJeTICHUS KOTOPBIX

X
KOA(PUITMEHTOB; OMICHIBATH UX CBOICTBA.

Pacno3snaBath KBazg;)gTHqHy}o ¢yHKIHIO 110 GopMyIie, BBIACJIATH KBaJpaT JIBy€IeHa U3
O



HasBanmue
pa3aeJia (TeMbl)

Kypca

OcHoBHoOe coaepxxaHue

OCHOBHbBIE BH/JbI JCATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO
4acoB)
OTpaHUUYEHHOE MHO’KECTBO. [KBaJ[paTHOI'O TPEXWIEHA; PacKia/JblBaTh TPEXWIEH HAa MHOXKUTENH, €CIU €CTh KOPHHU;
['eomeTpuueckoe cxeMaTH4YeCKH H300paxath rpapuk QyHkiun y=x" npu pa3IHyHBIX T ¥ OTHCHIBATH
peoOpa3oBaHue rpauKoB [CBOMCTBA; BBIUMCIATH 3HAUEHHWE KOPHS N-0M CTENEHW; YNpOILIaTh BBIPAXKEHHUS CO
(GyHKIMH. CTEIICHSIMH.
['paduku pyHKIMIL: [IpuBoANTH, NMpUMepPbI KBAJAPATUYHBIX 3aBUCUMOCTEH U3 pealbHOM JKU3HHU, (PU3HKH,
y =kx,y =kx + b, TeOMETPHUH.
y = ax’+ bx +c. CTpouTh U M300paxaTh cXxeMaTH4YeCKH Ipa@UKU KBaIpaTUYHBIX (YHKIMM, 3aJaHHBIX
= ax’,y = ax’, dbopmynamu Buma y = ax?, y=ax®+q,y=a(x + p)?, y=ax? + bx + c.
AHAJIM3MPOBATH U NPHUMEHSATH CBOMCTBA M3Y4YEHHBIX (QYHKIUI JUIS UX MOCTPOECHUS, B
y =Vx ,y= k TOM YHCJIE C IOMOIIBIO IIU(PPOBBIX PECYPCOB
X
['paduxu byHKIMN B
ONMCAaHUU pa3InYHbIX
MPOIIECCOB B (hH3HKE.
YuciaoBblie Apugpmernueckas AHaIU3MpoBaTh (GOopMylly N-TO 4Wi€Ha MOCJIEJI0BAaTEIbHOCTH WU PEKYPPEHTHYIO
MoCJIeI0BaTeIb- [FEOMETPUYECKas MPOrpeccHH. (GopMyay M BBIMMCJIATD WIEHBI IOCIEI0BATENbHOCTEH, 3alaHHbIX STUMHU (HOPMYJIaMu.
HOCTH 3amaun U3 peasbHOM ku3HU Ha [IpUMEHAAITH CBOMCTBA apuPMETUYECKOM UM TEOMETPUYECKOM mporpeccuit  amns
(15 9) BBIUHCIIEHUE CJIO’KHBIX [HaX0XKIEHUS] HEU3BECTHBIX WIEHOB I10CIIE10BATEIbHOCTEH.
[IPOLICHTOB. [Ipumenenue [YcraHaBJAMBaTh 3aKOHOMEPHOCTb B IIOCTPOCHHMH IIOCJIEJOBATENBHOCTH,  €CIH
nporpeccuid B CMEXHBIX |BBIIHMCAHBI IIEPBbIE HECKOJIBKO €€ YJIEHOB.

Haykax. @opmynbl N-ro 4iieHa
apudmernyeckoit u
FeOMETPUUECKOU TPOTPECCHUI,
CYMMBI IIEPBBIX N YWICHOB.
W300pakeHue YJICHOB
apupMeTHIecKoi u
FEOMETPUUYECKON IpOrpeccuit
TOYKAMH Ha KOOPIMHATHOMU
[1JIOCKOCTH.

Pemats 3amaun ¢ wucnosib3oBaHuMeM GopMysn N-TO  wieHa apupMETHYeCKOH H
TEOMETPUYECKON IPOTPECCHI, CyMMBI IIEPBBIX N WIECHOB.

M300pakaTh 4ieHBI OCIEA0BATEIBHOCTH TOYKAMHU Ha KOOPAUHATHOM INIOCKOCTH.
PaccmaTrpuBaTe npuMepbl NPOLECCOB M fABJIECHHMH W3  pPEANbHOM  JKU3HHU,
WITIOCTPUPYIOIME H3MEHEHHE B apu(METHUECKOH NpOrpeccHH, B TE€OMETPUYECKOM
porpeccuu; n300paxarb COOTBETCTBYIOUINE 3aBUCUMOCTH IpapUUECKH.

PemaTeb 3a1a4u, CBA3aHHBIC C YUCIOBBIMU IIOCIIEIOBATEILHOCTAMU, B TOM YHUCIIE 3a1a4l
U3 peasbHON XKU3HHU C MCIIOJIb30BAaHHEM LU(MPOBBIX TEXHOJOTHHA (AJIEKTPOHHBIX TaOIUII,

rpauuecKoro KaJbKyasTopa H T.IL.).
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Ha3Banmue
paszmena (TeMbI) OcHoBHoe conep:xanue |OCHOBHBbIE BUbI /IEATEJbHOCTH 00y4alOUINXCS
Kypca -
(koTMYecTBO
4acoB)
JIuneiHbIi u [Pemathp 3a1a4n Ha CIIOKHBIC MPOILICHTHI, B TOM YHCJIE 33/1a4d U3 PealbHOM MPAKTHKU (C
SKCIIOHEHIIMAIbHBIN POCT. HCIIOJIH30BAHNEM KAJIBKYJISATOPA).
3HAKOMHUTBCS ¢ HCTOPHUE Pa3BUTHS MATEMATHKH.

[Ipu paszpaborke paboueil mporpaMmbl B TEMAaTUYECKOM IUIAHMPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCIIOJIb30BAHUSL  DJIEKTPOHHBIX  (HM(MPOBBIX) 00pa30BATEIbHBIX PECYpPCOB, SBIAIOIIMXCA  Y4eOHO-METOJUYECKUMHU
MaTepuasaMu (MyJbTUMEIUWHBIE TPOrPAMMBI, JJEKTPOHHbIE YYEOHHKM W 3aJaYHUKH, JIIEKTPOHHBIE OHUOIMOTEKH,
BUPTYaJbHbIE J1A0OPATOPHUH, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH ITUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOJIb3YEMbIMU
st oOydenust U Bocnutanus odoyyatonuxcsi ¢ PAC, npenctaBieHHBIME B 3JIEKTPOHHOM (IIM(POBOM) BUJIE UPEATU3YIOIIUMU
aunakruyeckue Bo3moxkHocTH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00pa30oBaHUH.
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DOEJEPAJIBHASL PABOYASl IIPOITPAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS»

7-10 KJIACCBbI
esn u3yyeHus1 y4eOHOro Kypca

«MaTreMaTuKy yXe 3aT€M YYUTh HaJ0, YTO OHA YM B MOPSIAOK IPUBOJIUTY, —
IHcajl BEJIUKUM pycckui ydyeHbld Muxaun BacunbeBnu JlomonocoB. M1 B 3TOM
COCTOUT OJlHa W3 JBYX IleJedl OOydeHHs] TEOMETPUM KaK COCTAaBHOW YacTH
MaTeMaTUKM B IIKOJE. OTOW 1ENU COOTBETCTBYET JOKa3aTelibHas JIMHUS
npenojaBanus reomerpun. Crnenys npencraBieHHo IIporpamme, ¢ ceapMoro
KJlacca Ha ypoKaxX T'€OMETPHUHM OOYYArONIUNCS YYUTCS MPOBOAUTH J0Ka3aTelIbHbBIC
pacCyKJIeHUsl, CTPOUTHb JIOTMYECKUE YMO3AKIIOUECHHUS, JI0Ka3blBaThb HCTUHHBIC
YTBEPKJICHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKACHUS «OT
MPOTUBHOTO», OTJIWYATh CBOMCTBAa OT NPHU3HAKOB, (HOPMYJIMPOBATH OOpaTHBIC
ytBepkaeHus. OOydaromiuiicsi, OBIAAEBIIMI HCKYCCTBOM pacCyXkJaTh, OyaeT
OPUMEHATH €r0 U B OKpyXkaromeil xku3Hu. Kak nucan reomerp u neparor Urope
®enoposuu llapblruH, «IHOAbMH, MOHMMAKIIMMH, YTO TaKO€ JI0Ka3aTelIbCTBO,
TPYIHO M JaXe HEBO3MOYKHO MaHHUIYJIUPOBaTb». M1 B 3TOM COCTOUT BakKHOE
BOCIIUTATENIbHOE  3HAYEHUE  M3Y4YEHUSI TE€OMETpUU, MPUCYHIEE  HUMEHHO
OTEYECTBEHHOM MaTEMATUYECKOM LIKOJIE.

Bwmecte ¢ TeM aBTOpBI POrpaMMbl IPEAOCTEPETAIOT YUUTENSI OT U3JIHUILIHETO
dbopmanu3mMa, OCOOCHHO B OTHONICHHMH HAYall W OCHOBAaHWM TI'€OMETPHH.
O®panny3ckuii marematuk JKaH /[p€qOHHE IO 3TOMY MOBOAY BBICKA3ajiCs TakK:
«YTO Kacaercs AETUKATHON MPOOJIEMBbl BBEJICHUS «aKCHOM», TO MHE KaXXETCsl, U4TO
Ha TIEPBBIX MOpax HYKHO BOOOIE M30erarh MPOU3HOCUTH caMoO 3TO cioBo. C
OPYroM JK€ CTOPOHBI, HE CJIEAYET YIYCKaTb HU OAHOM BO3MOYKHOCTH JaBaTh
MPUMEPHI JIOTUYECKUX 3aKIIIOYEHUN, KOTOpbIEe KyJa B OOJbIIeH Mepe, yeM Hjes
aKCUOM,  SIBIIIIOTCS ~ UCTUHHBIMM W €IMHCTBEHHBIMH JIBUTATENSIMU
MAaTEMAaTHYE€CKOTO MBILIIEHUS.

Bropoii nenpr0 u3ydeHUss TE€OMETPUM SBJSETCS MCIIOJIB30BaHUE €€ Kak

HHCTPYMCHTA IIPpU PCHICHHMHM KdK MATCMATHYCCKHX, TdK W IIPAKTHYCCKHX 3aJgady,
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BCTPEUAIOIINXCS B  peanbHOM JKM3HU. OKOHYMBIIMH KypC  T'€OMETpPUU
00y4Jaromuxcs JOJDKEH ObITh B COCTOSIHUM ONPENETUTh T€OMETPUUECKYIO (QUrypy,
OMMcaTh CJIOBAaMHU JAaHHBIA 4YEPTEXK WM PUCYHOK, HAUTH IUIOLIAAL 3€MEJBHOTO
y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalemns Wiu
TpeOyeMble pa3Mepbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JTUHUS B U3YYEHUHN T€OMETPUM B IIKoJse. JlaHHAs mpakTuyeckas
JIVHUS SBJISIETCS HE MEHee BakHOW, yem mnepBas. Emeé IlnaTtoH npennuceiBai,
yTOOBl «Tpaxkgane IIpekpacHoro ropoja HM B KOEM Ciydyae HE OCTaBIISUIH
F€OMETPHIO, BEJIb HEMAJOBAXXHO Ja)xe MOOOYHOe €€ MPUMEHEHHE — B BOCHHOM
JeJie J1a, BIPO4Y€eM, U BO BCEX HAayKaxX — JJISl JIYUILIETO UX YCBOCHHUS: Mbl BEJlb 3HAEM,
Kakas OCCKOHEUHAas pa3HHUIA CYIIECTBYET MEXKJY YEJIOBEKOM IPUYACTHBIM K
TEOMETPUM W HENPHUYACTHBIMY». [[JI1 3TOr0 y4uUTeNnt0 PEKOMEHIYEeTCs MOoI0upaTh
3a7a4yd  NPaKTHYECKOrO  XapakTepa [Jid pacCMaTpUBAEMbIX TEM, YUHUTh
0oOydJaromuxcss CTPOUTh MATEeMaTHYECKHUE MOJICNIM PEAIbHBIX IKU3HEHHBIX
CUTYyalliii, TPOBOAUTH BBIYMCICHUS W OLICHUBATh aJI€KBATHOCTH IIOJYYEHHOTO
pesynbprata. KpaliHE BaXHO MNOAYEPKUBATHh CBS3U TEOMETPUHU C JIPYTUMHU
nmpeaMeTaMUu, MOTUBHPOBATh UCIIOJIH30BaTh ONpPEISICHUS TeOMETPUUYECKUX (PUryp
U TIOHSATHH, JIEMOHCTPUPOBATH MPHUMEHEHHE IOJYYCHHBIX YMEHUH B (PU3HKE H
TeXHUKE. OTH CBsA3M Haumbojee SIpPKO BHUAHBI B TeMax «BeKkTopbl»,
«Tpuronomerpruueckue CcooTHOLIeHUsA», «Meton koopauHat» U «Teopema

[Tudaropar.

MecTo y4eOHOr0 Kypca B Y4eOHOM IJIaHe

Cornacao yueOHomy TtuiaHy B 7/—10 kimaccax wusydaeTcs y4eOHBIA Kypc
«"eomeTpusi», KOTOPBII BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3ielibl COAEP KAHUS:
«['eomeTpuueckue ¢GUTypsl W HWX CBOHCTBa», «V3MepeHHEe TEeOMETpHUYEeCKUX
BEJIMYMHY», a Takxke «JlekapToBbl KOOpAMHATHI Ha IUJIOCKOCTHY», «BeKTopbl»,
«/IBmxenus minockoctu» U «IIpeoOpazoBanust mogoOus».

YueOHBI TUIaH TpeAycMaTpUBaeT H3y4YeHUE TE€OMETpUM Ha 0a30BOM
YpPOBHE, UCXO/s U3 HE MeHee 68 y4eOHBIX YacoB B y4eOHOM Troay. Bcero 272 yaca
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3a yeThIpe roja o0y4eHusl.

Conep:xxanue yueOHOro Kypca (1mo rogam o0y4eHus)

7 KJIIACC

Havanensie monstuss reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL.
Bunber yrimos. BeprukanbHble M CMEXHBIE Yribl. buccektpuca yria. Jlomanas,
MHOTOyroJjibHUK. [lapamienbHOCTh U NEPHEHAUKYISIPHOCTD MPSMBIX.

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHUHU.

[IpuMepbl CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOECHUS C TOMOIIBIO HUPKYJIS U JTUHEUKHU.

Tpeyronsnuk.  BwicoTta, Meamana, OuccekTpuca, HUX  CBOWCTBa.
PaBHOGeApeHHBIN 51 PaBHOCTOPOHHUM TPEYrOJAbHUKMU. Hepasenctso
TPEYroJIbHUKA.

CoiicTBa W TpHU3HAKH pPAaBHOOEIPEHHOrO0 TpeyrojabHukKa. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa ¥ TOpU3HAKM MapauieNbHBIX MNpsAMbIX. CyMmma  yIJjioB
TpeyrojibHuKa. BHENIHME yIiiel TpeyrojabpHUKA.

[IpssMoyronbHbIA  TpeyroibHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYrojibHUKa, TPOBEAEHHOM K  rumnorteHys3e.  [Ipusnaku paBEHCTBA
PSIMOYTOJBHBIX TPEYTOJIbHUKOB. [IpAMOYTOIBHBIN TPEYTroNbHUK ¢ yrioM B 30°.

HepaBencTBa B reoMeTpuy: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OOJIbIIeM yIjie M OOJbIIeH CTOPOHE TPEYrOoJbHHKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

I'eomerpuueckoe mecTto TOueK. buccexkrpuca yriia W CEpeaUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KaK F€OMETPUUECKHAE MECTA TOUEK.

OKpyXHOCTb U Kpyr, XopJla W JuaMeTp, HUX CBoHcTBa. B3ammHoe
PaCIIONIOKEHNE OKPYKHOCTH M IpsAMou. KacarenbHass M ceKymas K OKPYKHOCTH.
OKpyXHOCTh, BIIMCaHHasT B yroJ. BnucaHHas W ONHCaHHAs OKPY>KHOCTH

TPEYTOJIbHHUKA.

8 KJIACC
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YeteipExyronbHuku. Ilapamienorpamm, ero npu3Haku U cBoMcTBa. YacTHble
Clly4yad MapajuiesiorpaMMoB (MPSAMOYTOJIbHUK, poMO, KBaapar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA UM IPU3HAKHU.
IIpssmoyronbHas Tpamnenus.

Meton yaBoeHus: MeauaHsbl. LleHTpanbHas CUMMETpHUSL.

Teopema @aneca u Teopema O MPONOPUUOHAIBHBIX OTpe3kax. Cpennue
JMHWW TPEYTOJbHUKA U Tpaneunu. LIeHTp macc TpeyrojibHUKA.

[TogoOue TtpeyroabHuKoB, kod3pdunmeHT nomodus. [IpuzHaku momoOus
TPEyroibHUKOB. [IpuMeHeHre noio0us Mpu perieHuu IPaKTUUEeCKUX 3a71a4.

CaoiicTBa miomane reomeTpuyeckux ¢uryp. DopMynsl s IUIOLIAAH
TpEeYrojibHMKa, TMapajuiesorpamMma, pom6a u Tpanenuu. OTHOILIEHUE IJIomaaeH
NOJI0OHBIX PUTYD.

Brruncnenue miuomanaei TpeyroJbHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema IIudaropa. Ilpumenenne teopembl Iludaropa mnpu pernieHun
NpPaKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TAaHIT€HC OCTPOIO yrIJjla MPSIMOYTOJBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTpudeckue «¢GyHKIUUA
yrioB B 30°, 45° u 60°.

Briucannbeie M UEHTpaJIBHBIC YIJIBI, YrOJ MEXAY KacaTelbHOW U XOPIOW.
Yrael  Mexay ~XopAaMM M CEeKylIMMH. BhucaHHblE W OIMCAHHBIE
YeThIPEXYTOJIbHUKH. B3auMHOE pacmnosiokeHue IBYX OKpyxkHocrei. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIEC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrenc yrmoB or O mgo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIbl IPUBEICHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB W TEOpEMa CHUHYCOB.
Pemienne mnpakThudeckux 3ajad C MCIOJIB30BAHMEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nogodus. [logodue COOTBETCTBEHHBIX 3JIEMEHTOB.
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Teopema 0 mNpoOU3BENEHUU OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYILHX, TEOPEMA O KBAJPATE KacaTeIbHOM.

Bektop, amnmHa (Momydb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HAMpPABJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMu HaJ BeKTopaMu. Pa3iokeHue BeKTOopa MO JBYM
HeKoJUTMHeapHbIM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE MpPOU3BEIICHHE
BEKTOPOB, IPUMEHEHHE JIJISI HAXOXKEHUS JIJTUH U YTJIOB.

10 KJIACC

JlekapTOBbI KOOPJMHATHI HA IJIOCKOCTU. Y PaBHEHUS MPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, MMEPECCUCHUE OKPYKHOCTEH U MpsAMBIX. MeTo KOOpAUHAT U €ro
IPUMEHCHHE.

[IpaBunibHBIE MHOTOYTOJBHHUKU. JlmMHAa OKpykHOCTU. ['pagycHas u
paauaHHas Mepa yrja, BBIUMCICHHE JJIMH IyTr OKpyXHocTeil. Ilmomans kpyra,

CCKTOpa, CCrMCHTA.

JIBUJKEHHSI TIJIOCKOCTH H BHYTPEHHUE CUMMETpUHU buryp
(anemenTapHbie ipeactasienus). [lapamnensusiil nepenoc. [loBopor.

IToBTOpeHne matepuasa kypca reomerpuu 7-9. IloaroroBka k caaue
I'B2 u OI'D.

TpeyronpHuk. Beicota, Meauana, OMCCEKTprca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN K PABHOCTOPOHHHM TPEYTOJIHbHUKH.

CBoiicTBa U NpU3HAKH PaBHOOEAPEHHOIO TPEYTrOJIbHHKA.

[Ipr3Haky paBeHCTBA TPEYTOJIBHUKOB.

CBoiicTBa U MPU3HAKU MMAPATIIETbHBIX MPSMBIX.

CyMmMma yrioB TpeyroJjibHHKa. BHENIHUE yribl TpeyrojbHUKA.

[IpsamoyronbeHblii  TpeyroabHUK. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpSMOYTONBHBIN TPEyroabHUK ¢ yriaom B 30°.

CpenHue TMHUU TPEYTOAbHUKA U TPAMEIUU.

[TogoOue TpeyronpHUKOB, Ko3dduuuent nogodus. [lpuznaku nompoOus
TPEYTrOJIbHUKOB.

@opmynbl Ui MJIOIIAAM TPEYroJibHHKA, MapajuieJorpamMma, pomba u
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Tpanemuu.

Brpruuciienue miomanen TpeyroaibHMKOB U MHOTOYT'OJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema ITudaropa.

CuHyc, KOCHHYC, TaHTE€HC OCTpPOTO yrIJjia MPSIMOYTOJBHOI'O TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHOMeTpuueckue ¢GyHKIUU
yrioB B 30°, 45° u 60°.

BnucanHbie U 1eHTpanbHBIE YIJIbI, YTOJl MEXKIY KacaTelbHOW U XOPIOM.
Yrel  Mexay — XopAamMu W CeKyIUMHM. BrucaHHble U ONHCAaHHBIC
YETBIPEXYTOJTBHUKHU.

Pemenue TpeyroiasHukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB.

Ilnanupyemblie mpeaMeTHbIE Pe3yabTAThl OCBOEHHs padoueii MporpaMMbl
Kypca
(mo rogam o0y4yeHmus)

OcBoenne yueOHOTO Kypca «l'eoMerpusi» Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs JOHKHO oOOecleuynBaTh JOCTHKEHHE CIEAYIOIIUX TPEeIMETHBIX
00pa3oBaTEIbLHBIX PE3YIbTATOB:

7 KIIACC

Pacno3naBaTh HM3ydeHHBIE TEOMETpHUECKHE (QUTYPBI, ONMpEACIATh HUX
B3aMMHOE PacCIOJIOKCHHE, M300pakaTh T'€OMETpPUYECKHUE (UTYPHI; BBITOJHATH
YepTeXkKU IO YCJIOBUIO 3ajaud. VI3MepsTh JMHEWHBIE W YTIJIOBBIC BEJIMYHMHBI.
PemaTe 3a7aun Ha BBIUMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyIO OIIGHKY JIMHCHHBIX M YIJIOBBIX BEIMYHH IPEAMETOB B
peanbHOM JKHU3HHU, Pa3MEpPOB MPUPOJHBIX O0BEKTOB. Pa3iamyars pasMmepsl 3THX
00BEKTOB TI0 MOPSIKY BEIIMIHHBEI.

CTpouTh 4epTEekKHU K TCOMETPUUECKUM 3a1adyam.

[Tonp30BaThCsd MpHU3HAKAMHM PABEHCTBA TPEYTrOJILHUKOB, HCMOJB30BaTh

MIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1a4.
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IIpoBoauTh JIOTHYECKHUE paccyXaeHus C WCIIOJIb30BaHUEM
TEOMETPUYECKUX TEOPEM.

[lonp30BaThCs NMPU3HAKAMH PAaBEHCTBA IMPAMOYIOJBHBIX TPEYTOJBbHHUKOB,
CBOMCTBOM  MEJHWaHbl, IMPOBEAEHHOW K THUIOTEHY3€ IPAMOYTOJBHOTO
TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3aa4.

OnpenensaTe napaIeIbHOCTh NPSIMBIX C MOMOIIBIO YIUVIOB, KOTOpBIE
oOpazyeT ¢ HUMHU cekymas. Onpeaenarb NapayIeIbHOCTh MPSMBIX C MTOMOUIBIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJHOU IPSIMOM 10 TOYEK APYTOU MPSIMOMU.

PemaTh 3a71aun Ha KiieTyaTon Oymare.

[IpoBOAUTH BHIUMCICHUS UM HAXOAUTH YUCIIOBbIE M OYKBEHHbIE 3HAYCHUS
yIJOB B TEOMETPUYECKHMX 3ajlayaX C HCIHOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEYEHUN JIBYX MAapajuleNIbHBIX NPAMBIX cekyuled. Pemars mpaktuueckue
3a71a4M Ha HAXOX/CHUE YTIIOB.

Biianetp moHATHEM I€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEHEIIsITh
OMCCeKTpHCY yIJIa M CEpPeIMHHBIH TMEepIeHIUKYISIp K OTpe3Ky Kak
reOMETPUUECKHUE MECTA TOUYEK.

DopMynUPOBATH ONPEACICHUS OKPYKHOCTH U KPyra, XOpAbl U IHaMeTpa
OKPYKHOCTH, I0JIb30BaTbCSI UX CBOMCTBAMU. YMETh IPUMEHATH 3TH CBOMCTBA
IIPY PELICHHUH 3a/1a4.

Biamers noHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ ueHtp. [lonb3oBarbes akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAOTCA B OJHOM TOYKE, M O TOM, YTO CEPEIAVHHBIC
NEPIEHIUKYIISPBI K CTOPOHAM TPEYTOJIBHUKA IIEPECEKAIOTCS B OHOU TOUKE.

BrageTp nmoHATHEM KacaTelbHOM K OKPYXHOCTH, IOJIb30BAaTHCS TEOPEMOU
0 NEPHNEHIUKYJSAPHOCTH KacaTeJIbHOW MW pajanyca, IPOBEIAEHHOIO K TOYKE
KAaCaHHsl.

Ilonp30BaTeCs  MPOCTEHIIMMH  TE€OMETPUYECKHMMH  HEPaBEHCTBAMHU,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHHUSI C TIOMOLIBIO LTUPKYIIS
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U JINHEUKH.
8 KJIACC

Pacno3snaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JIb30BAThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKHU MEpECcEUEHUs] MEAUAH TPEYTroiabHUKA (LIEHTpa
Macc) B pEILIEHUH 3a/1ay.

Brnanerp mnoHATHEM CpelHEW JMHUM TPEYrOJIbHUKA W Tpaneluy,
NPUMEHATh X CBOMCTBA MPU PELIEHUU T'e€OMETpUYECKUX 3ajay. [lomp3oBaThcs
teopeMor daneca U TeOpEeMON O NPONOPLIMOHAIIBHBIX OTPE3KaAX, IPUMEHSITh UX
JUISl PELIEHUS TPAKTUYECKUX -3a/1a4.

[IpumensaTs  mpU3HAKM  MOAOOUA  TPEYrOJbHUKOB B PELICHUU
F€OMETPUYECKUX 3a/1a4.

[lonb3oBaTecst Teopemoit [ludaropa s pemieHuss reOMETPUUYECKUX U
NpakTH4YecKux 3anad. CTpOUTh MAaTeMaTHYECKYH MOJEIb B IPAKTHYECKHX
3a/la4ax, CaMOCTOSITENIBHO JI€JaTh 4YEepTEX M HAXOAUTh COOTBETCTBYIOIIHE
JUTAHBI.

Brnagete NOHATHSAMU CHHYCA, KOCHMHyCa W TaHI€Hca OCTpPOro yria
IPSIMOYTOJIBHOTO TpeYrojibHUKA. 1101630BaThCs STUMM NOHATHAMMU IS PELICHUS
NPAKTUYECKUX 3a]ad.

Bbruncnsate  (pa3nuuHbBIMU - cllOcOOaMM) IUIOWIAAb TPEYrojbHUKA MU
IUIOIIAAM  MHOTOYTOJIbBHBIX  (uryp  (Hoiw3ysick, TrIe  HEOOXOAUMO,
KaJbKyJIATOpOM). [IpUMEHATH MMOyYEeHHbIE YMEHHUS B IPAKTUYECKHUX 3a/1a4ax.

Biagers NMOHATUAMH BIIMCAaHHOTO M LEHTPAJIBHOIO YIVIA, HCIIOIB30BAaTh
TEOPEMBbl O BIIMCAHHBIX YIUIAX, yriaax MEXAy XopAamu (CEeKyIIMMH) W YIJIE
MEXXy KacaTeJIbHON M XOpAOM IIPU PEIICHUH T€OMETPUUECKUX 3aa4.

Brmamerp mNoOHATHEM  ONHMCAHHOTO  YETBIPEXYTOJIbHHUKA, INPHUMEHATH
CBOMCTBA ONMCAHHOTO YETBIPEXYTOJbHUKA IIPY PELICHUN 3a4a4.

[IpuMeHATh NONy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKNE
MOJENN JUIA 3a4a4 pEAJbHOM JKW3HM W IPOBOJMTH COOTBETCTBYIOIIHE
BBIUMCJIIEHUSI C INPUMEHEHUEM MOA00HUS W TPUTOHOMETPHM (TOJB3YyACh, TIJE
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HEO00XO0MMO, KAJIbKYJISITOPOM ).
9 KUIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBHIX YIJIOB, HAaXOAUTh C HX
MOMOIIBIO PA3JUYHBIC DJIEMEHTHI MPSAMOYTOJIBLHOTO TPEYroJIbHUKA («pelieHue
IPSIMOYTOJBHBIX TPEYroJbHUKOBY). HaxonuTh (¢ MOMOIIBIO KaJIbKYJISTOPA)
JUTMHBI U YTIIBI JJ1s1 HETAOJIMYHBIX 3HAUYCHU .

[Tonws30BaThCs bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIAECTBOM JUISI HAXOXXJICHHUS COOTHOIICHUM MEXITy
TPUTOHOMETPUUYECKUMU BEITMUMHAMMU.

Hcnonw3oBaTh TEOpEMBbI CHHYCOB M KOCHHYCOB JUISl HAXOXJEHUS
Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIIEHNE TPEYTOJILHUKOBY ), IPUMEHSTh
UX MPU PEIICHUH TeOMETPUICCKHUX 3a]1ay.

Brnanerp mnonsTHsMH TpeoOpa3oBaHUA TOJ00HSA, COOTBETCTBEHHBIX
aneMeHToB  moaoOHBIX  ¢uryp. Iloas3oBaTtbecs — cBOWMCTBaMHM — MOAOOUS
IIPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCIATH AJIUHBI U HAXOIUTH YTIIbI ¥ MOJA00HBIX
¢uryp. IlpumeHsTh CcBOHCTBa MOAOOMS B MPAKTUYECKHX 3aqadax. YMeETh
IPUBOJUTH MIPUMEPHI TOJIOOHBIX GUTYP B OKPY’KAIOIIIEM MHUPE.

[lons30BaThCsl TEOpEMaMM O MPOU3ZBEICHUM OTPE3KOB XOpA, O
IIPOU3BEJICHUH OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeIbHOM.

[Tomp30BaThCsl BEKTOpPaMH, TOHUMATh UX TCOMETPUYCCKUN M (PU3HUICCKUN

CMBICII, IPUMEHSATh UX B PEIICHUU TE€OMETPUYECKUX W (DU3UYECKUX 3aj]ad.
[IpuMeHsTh CKaIpHOE TPOU3BEICHUE BEKTOPOB ISl HAXOKACHUS IJIMH U YTJIO0B.

[Tonb30BaThCs METONOM KOOPJAMHAT HA IUIOCKOCTH, HPUMEHSATH €ro B
pEUIEHNH T€OMETPUUYECKUX U MPAKTUUECKUX 3a/1au.

10 KJIACC

Brnaners NOHATUSMH IPABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH,

JUTAHBI TYTH

Haxoauth ocu (Win LEHTPHI) CUMMETPUU (PUTYP, TIPUMEHSATH JTBHKCHUS
IJIOCKOCTHU B MPOCTEUIINX CydasX.

HpI/IMeHHTB IIOJTYUYCHHBIC 3HAHWA HA IIPAKTHUKE — CTPOUTb MAaTCMATHYCCKHC
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MOJIEIN IS 3aJad peallbHOW KWU3HU U MPOBOJAUTH COOTBETCTBYIOIIHE
BBIUUCJICHUSI C MPUMEHEHUEM TMOJ00us U TPUTOHOMETPUYECKUX (DYHKIUMA
(MONB3YSICh, TI€ HEOOXOAUMO, KaJTbKYJISTOPOM).

[Tonp30BaThCs MpHU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a]1a4.

[IpoBoauThH JIOTUYECKUe paccyxaeHus C HCIIOJIb30BaHUEM
TEOMETPUYECKUX TEOPEM.

[Tonp30BaThCs TMPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM  MEJUaHbl, TPOBEAEHHONW K TUIOTEHY3€ MPIMOYTOJIBHOTO
TPEYroJbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OnpenensaTe NapaJlIeIbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIC
o0pa3yeT ¢ HUMH CEeKyIIas.

Pemiats 3agaun Ha kiaeTyaToit Oymare.

[IpoBOaUTH BBIUMCICHUS U HAXOAUTH YUCIIOBBbIE M OYKBEHHBbIC 3HAYCHUS
yIJOB B TEOMETPHUYECKHUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEYEHNN [IBYX IMapauleNIbHBIX MPAMBIX cekyuled. Pemate mpaktuueckue
3a/1a4M Ha HAXOXKJIECHUE YTIIOB.

Brnanerp mnoHATHEM CpelHEW JWMHUM TPEYroJbHUKA W Tpamneluu,
IPUMEHATH UX CBOMCTBA MPU PEIIEHUU F€OMETPUUECKUX 3a/1a4.

[lpumensaTy  mpu3HaKK  MOAOOWMS  TPEYTOJBHUKOB B pEIICHUU
r€OMETPUYECKHUX 3a/1a4.

[Tonb3oBaTecst Teopemoit [ludaropa st pemieHuss TEOMETPUUECKUX U
PaKTUYECKUX 3a]1a4.

Brnanerp mNOHATUAMHM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJILHOTO TPeyrojbHUKa. [1071630BaTHCS STUMH MOHATUSIMHU JIS PEIICHUS
NpPaKTUYECKUX 3aj1ay.

Boluncnsare  (pa3auyHbIMU  ciocoOaMM) —IJIOIIA[b TPEYroJdbHUKA W
IJIOMAIM  MHOTOYTOJIbHBIX  Quryp  (MOJB3ysCh, TA€  HEOOXOIHUMO,
KJIbKYJISITOPOM). [IpUMEHSITh OJTy4YEeHHbIE YMEHHUS B IPAKTUYECKUX 3a7adax.
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Brnanetp NOHATHSIMH BOMCAHHOTO M LIEHTPAJIbHOTO YIJa, HCIOJIb30BATh
TEOPEMBI O BIUCAHHBIX YIiax.

Ilonws30BaThCs bopmynamu MPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXIECCTBOM JJIi HAXOXKICHUS COOTHOLICHUW MEXITY
TPUTOHOMETPUUECKUMU BETUYUHAMMU.

Hcnonb3oBaTh TEOpEMbI CUHYCOB M KOCHUHYCOB [ HAaXOXJICHUS
Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIIEHNE TPEYTOJILHUKOBY ), TPUMEHSTh

HX IIPpHU PpCIICHUU TCOMCTPUYICCKUX 3a1aY.
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TemaTnyeckoe NJIaHUPOBaHHE Y4eOHOT0 Kypca (1o rogaM ooydeHusl)

7 kjaacc (He MeHee 68 4)

Ha3sBanmue OcHoBHOE coxepxaHue
pasiea (Tembr) OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS
Kypca
(koTMYecTBO
4acoB)
IIpocreiimme [Ipocreiimme  reomerpuueckre [@OPMYJMPOBATH OCHOBHBIE IOHATHS M OTIPEICICHUS.
reoMeTpu4ecKu 0GBEKTHI: TOUKH, TIPSIMbIE, Tyar 1 [PACHO3HABATH H3YYCHHBIC ICOMCTPHYCCKHC (QUIyphI, ONPeAeIsiTh HX B3aHNMHOC
€ (l)lfrypbl n MX YIIIbI, MHOTOYTOJIBHUK, JJOMaHas. [PACIIOJI0KEHHUE, BBIMOJIHATH 4epTéX MO0 YCJIOBHIO 3amadvl  (MpU  HATHYHUH
;; oucTEA. CMmexHble U BEpTHUKAJIbHbBIC BO3MOXKHOCTH).
3MEpeHne yrael. PaGorta ¢ mpocreiimvu [IPOBOAHTE [POCTEHINNE MOCTPOCHUS C TOMOIIBI0 LHMPKYISL M JIMHEHKH (Tpu
reoMeTpuYecKn
B 4epTEKAMH. Usmepenpe HATHIHH BO3MOXXHOCTH).
(14 u) JMHEHHBIX U YITIOBBIX BeanumH, [A3MEPSTh JIMHCHHBIC M YIJIOBbIC BEIWYMHBI I'€OMCTPHYCCKUX M IPAKTHYCCKUX
BBIYHCIICHHE OTPE3KOB H yrioB. OBEKTOB.
[epumerp u momans ¢uryp, [ONPeLeIsTh «Ha IIa3» pa3sMepbl pealbHbIX 00BEKTOB, MPOBOAUTH IPYOYIO OLECHKY
COCTaBIIEHHBIX n3 MX pasMepoB.
IPSMOYTOJIbHUKOB IPemiaTh 3aauy Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.
PemiaTh 3aaun Ha B3aUMHOE PACIIOIOKEHHE TeOMETPUUYECKUX huryp.
[MpoBoauTh KiIaccu(UKALMIO VYIJIOB, BBIYMCJIATH JIMHEHHbIE U YIJIOBBIE
BETUYMHBI, MPOBOAUTH HEOOXOIUMBIE TOKA3aTEIbHBIE PACCYKICHUS.
3HAKOMHTBCS C HICTOPUEN Pa3BUTHS TE€OMETPUU
TpeyrobHuk [lousTue 0 paBHbIX [Pacmo3HaBaTh Mapbl PaBHBIX TPEYTOJLHUKOB HAa TOTOBBIX YepTexkax (C yKazaHUeM
u(22 4) TPEYrOJbHUKAX U TEPBUYHBIE [IPU3HAKOB).
[peACTaBICHUS 0 paBHBIX |[BBIBOAUTBL CIEACTBHS (PaBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB) M3 PaBEHCTB
(KOHrpysHTHBIX) (urypax. Tpu [TpeyroibHUKOB.
[pU3HaKa paBeHcTBa (@OPMYJIMPOBATH OIIpENIETICHUS: OCTPOYT'OJIBHOTO, TYIOYT OJILHOTO,
TPEYroJIbHUKOB. MPSIMOYT'OJIBHOTO, paBHOOEAPEHHOTO,  PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
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Ha3zpanue
pasneJia (TemMbl)
Kypca
(koTMYecTBO
4acoB)

OcHoBHoOe coaepxkaHue

OcHOBHbBIE BH/IbBI 1€ATC/IBHOCTH oﬁyqammnxcﬂ

[Ipu3Haku paBeHCTBA
[IPSIMOYTOJIbHBIX

TPEYrOJIbHUKOB. CBoiicTBO
MeaHbl MPSIMOYTOJIBHOTO
TpPEYroJbHUKA.

PaBHOOEIpeHHbBIE "

PaBHOCTOPOHHHE TPEYTrOJbHUKHU.

[Ipu3Haku 51 CBOICTBA
[PaBHOOEPEHHOTO
TPEYroJIbHUKA.

[IpotuB  OoJsbmield  CTOPOHBI

TPEYroJbHUKA JIEKUT OOJIBLINI
yroJi. [IpocTeliue HepaBeHCTBA

B reoMmerpud. HepaBeHCTBO
TPEYrOJIbHUKA. HepaBenctBo
IIOMAaHOI.

[IpsiMOYrOIBHBIN TPEYrOJBHUK C
yriaom B 30°.
[lepBblie MOHATUSA 0
10Ka3aTesIbCTBaxX B FTEOMETPHH.
[Ipu3Hak napajiyIeIbHOCTH
MPSIMBIX yepe3 PaBEHCTBO
pacCTOSIHUKA OT TOYEK OJHOU
[psAMOM 10 BTOPOM IPSAMOM.
CymMMa yrioB TpeyrojJibHUKa H
MHOTOYTOJIbHUKA.

OMCCEKTPUCHI, BBICOTHI, MEAMAHBI TPEYrOJIbHUKA; CEPEIMHHOTO MEepHEeHAUKYISIpa
OTpE3Ka; IIEpUMETPA TPEYTOJIbHUKA.

@dopmyIMpoOBaTh CBOMCTBA U MIPU3HAKU PaBHOOEIPEHHOIO TPEYroJIbHUKA.
CrpouTh uepTexu (MpU HAJIUYMU BO3MOXHOCTH), pellaTh 3aJa4d C IOMOILBIO
HAaX0XJAECHUS PaBHBIX TPEYrOJIbHUKOB.

[IpuMeHsATH NPU3HAKU PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3a/1a4ax.

N cnmosb30BaTh 1IM(DPOBBEIE PECYPCHI AJIS1 MCCAEA0BAHUN CBOWCTB H3ydaeMbIX QUTYD.
3HAKOMMTBCS ¢ HCTOPUEi Pa3BUTHSI FTEOMETPUH
HaXOIII/ITI) YUCJIOBBIC 1 6yKBeHHI)Ie S3Ha4YCHUA YIJIOB B I'COMETPUUCCKUX 3ajadax C

MCITOJIb30BAaHUEM TEOPEM O CYMME YIJIOB TPEYTOJbHUKA M MHOTOYTOJIbHUKA.
3HAKOMUTBCA C MCTOPUEN PAa3BUTHS TEOMETPUHN
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HasBanmue
pasneJia (TemMbl)

OcHoBHoOe coaepxkaHue

OcHOBHbBIE BH/IbBI 1€ATC/IBHOCTH oﬁyqammnxcﬂ

Kypca
(koTMYecTBO
4acoB)
BHelHue yriel TpeyrojbHUKa
OKpyXHOCTH U |OKpYKHOCTb, XOP/Ibl u [@opmMy/HpPOBaTH ONpeAeIeHHs. OKPYKHOCTH, XOpAbl, AMAMETpa U KacaTeJbHOHN K
KPYT. TMaMEeTphl, ux CBOMCTBA. [OKPYKHOCTH.
I'eomerpuueckue |[KacatenpbHas K  OKpYKHOCTH. [M3y4yaThb MX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEX (MPU HATUYUU BO3MOKHOCTH).
MOCTPOCHUS OKpyXHOCTb, BlicaHHast B yroil. [McciaenoBarb, B TOM 4YHCIIE HCNOJb3ysi HHGPOBBIe pecypchl: OKPYKHOCTb,
(14 g) [Torarne o 'MT, npuMeHeHne B [BIMCAHHYIO B YTOJI; LIEHTP OKPYKHOCTH, BIIMCAHHOM B YIOJI; PAaBEHCTBO OTPE3KOB
3agadax. buccekrpuca U [KacaTelIbHBIX.
CEepEAMHHBIN neprieHaukyisip [Mcnosab3oBarte Metron [I'MT s gokasaTenbCcTBa TEOPEM O IEPECEUCHHH
KaKk  TeoOMEeTpUYecKMe  MecTa [OMCCEKTPHUC YIJIOB TPEYroJIbHWKA U CEPEeIUHHBIX MEPHEeHIUKYISIPOB K CTOPOHAM
TOYEK. TpeyroiapHuKa ¢ nomMonisro ['MT.
OKpYXKHOCTb, OIHMCAaHHAs OKoyoOBIA/IEBATE TOHATHAMH BIMCAHHON M OMHMCAHHON OKPYKHOCTEH TpEeyronabHHUKa,
TpEyroNbHMKa.  Brucandas  BHAXOMAMTH LEHTPHI OTHX OKPYKHOCTEH.
TPEYrOJbHUK OKPYKHOCTb. Pemate OCHOBHBIE 3aJa4d Ha INOCTPOEHHE. YIja, PABHOIO JaHHOMY;
[Ipocreiinme 3aa4n Ha [CEPEIMHHOTO IEPIEHIMKYIIpa IaHHOTO OTpe3Ka; MNpsAMOM, NpOXONdIed depes
TOCTpOCHNE NTAHHYIO TOYKY U NEpHEHIUKYISIPHON JTaHHON MPSMON; OMCCEKTPUCH! JaHHOIO YIJIa;
TPEYrOJIbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBLCA C MCTOPUEN PAa3BUTHUS TEOMETPUH
IloBTOpEeHue, [loBropenne u  00600meHue |[Pemiars 3aga4M Ha NOBTOPEHHE, WIUIIOCTPUPYIOIIME CBSA3M MEKIY DPA3JIMYHBIMU
00001ICHHE OCHOBHBIX MOHATUW W Meromop [1acTAMU

3Hanuii(4 1)

Kypca

Kypca 7 xiacca
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8 ki1acc (He MeHee 68 u)

Ha3Banue pa3jgena

(IpAMOYTOJILHUK, pOMO, KBaJ[par),
VX IPU3HAKH U CBOMCTBA.

Tpanerusi.  PaBHOOOKas u
MPSIMOYTOJIbHAST TPATICITHH.
YV BoeHue MeIUaHbI.

[{eHTpanbHast CHMMETpUs

(Tembl) Kypca OcHoBHbBIE BU/IbI IeSITeJIbHOCTH 00y4aroIuXcst

(KOJIH4eCTBO OcHoBHoOE coep:kaHue

4acoB)

Yerpipéxyroabnu- [[lapamnenorpamm, ero nmpusHaku (M3o0paxaTh W HAXOAUTh Ha 4YEpTEkKaX YETHIPEXYrOJbHUKM pa3HbIX BHUAOB U HX
KM 1 cBoicTBa. YacTHpIe CIy4dau [DJIEMEHTEHI.

(12 g) rapajuieJorpaMMOB @D opMyJIMPOBATH ONpeesIeHHs: MapauieiorpaMMa, MpsMOYyroJibHUKA, poMOa, KBajapara,

Tparneuny, paBHOOOKOH Tparenuu, NpsiMOyTroIbHON Tparenuy.

Jloka3pIBaTh M HCHOJB30BATHL INPH PpeLlIeHUM 3aJa4 I[pU3HAKK M CBOMCTBA:
napaesnorpaMMa, npsIMOyroJibHuKa, pom0a, KBajipara, Tpaneluy, paBHOOOKON TpamneruH,
IPSIMOYTOJIBHOW Tpamnenuu.

IIpuMeHATH MeTO/ yIBOCHHUS MEINAHbI TPEYTrOJIbHUKA.

Hcnosab30BaTh 1IM()pOBEIE pECypChI 1711 UCCIIEIOBAHMS CBOMCTB U3yd4aeMbIX QUTYD.
3HAKOMHUTBLCH C MCTOPUEN Pa3BUTHS T€OMETPUH

Teopema ®aJieca

U TeopemMa 0
MPONOPUNOHAILH
bIX oTpe3Kax,
MOJX00HBIE
TPEyroJbHUKH
(15 g)

Teopema @aneca u Teopema o
MPOMOPLIMOHAIBHBIX  OTpE3Kax.
CpenHss JMHUS TPEyrojbHHKA.
Tpameuus, e€ cpeaHsss IJIUHUS.

[IponopuroHanbHbIE OTpPE3KH,
[IOCTPOCHUE YETBEPTOTO
[PONOPLHUOHATBHOTO OTpe3Ka.
CBoiicTBa  IIeHTpa  MacCc B
TPEYroJbHUKE.

[TogoGHble TpeyroiapbHUKU. Tpu
Mpu3HaKa moo0oust
TpeyroJibHUKOB.  IIpakTuueckoe
IPUMEHEHHUE

[IpoBOAUTH MOCTPOEHHUsI C TIOMOIIBIO IUPKYJIS W JMHEHKH C HCIOJIb30BAHHE TEOPEMBI
Ddaneca TEOPEMBl O  MPOMOPIUOHATBHBIX  OTpe3KaX, CTPOMTh  YETBEPTHIN
MPOTIOPITMOHATBHBIA OTPE30K (TP HATUIHH BO3MOYKHOCTH).

[IpoBoauTH A0KA3aTEJBCTBO TOTO, YTO MEIAMAHBI TPEYrOJbHUKA TEPECEKAIOTCS B OJIHOM

u

TOYKE, U HAXOAUTDb CBSI3b C IICHTPOM MacC, HAXOAUTh OTHOIICHHWE, B KOTOPOM MEIMAHbBI
NIEISITCS. TOYKOM UX TIEPe CEUCHUS.
HaxoauTh  1mog0o0HBIE  TPEYroJbHUKH
COOTBETCTBYIOIIUX MPU3HAKOB MOJOOUS.
Pemath 3a1aum Ha IOJOOHBIE TPEYTOJIBHUKU C TOMOIIBIO CAMOCTOSITEILHOTO TIOCTPOCHUS

Ha T'OTOBBIX qepTeIKax C YKa3aHuemM

qepTen(eﬁ (HpI/I HaJINn4nuun BOBMO)KHOCTI/I) N HAXOXJICHHA HOI[O6HBIX TPECYIr'OJIbHUKOB.
HpOBOIlI/ITI) AoKa3aTejJbCTBa C UCII0JIB30BaAHUEM ITPU3HAKOB HOI[O6I/I$I.

I[OKai}bIBaTb TpU IpHU3HAKa HO,I[O6I/IH TPEYTrOJIbHUKOB.

HpI/IMeHﬂTb MOJIYYCHHBIC 3HAHUS ITPU PCHICHUU TCOMCTPUYICCKUX U TPAKTUYCCKUX 3a1da4.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTUS T€OMETPUN
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Ha3Banue pa3jgena

(TembI) Kypca OcHoBHbIE BH/bI 1eSITeIbHOCTH 00yYal0IIMXCS

(KoJIMYeCTBO OcHoBHOE coep:kanme

4acoB)

[L1omans. [Tousitne 00 oOmeir Teopun |OBJageBaTh NEPBUYHBIMHU IpPeICTaBJIeHUsIMU 00 oO0mieil Teopuu miomanud (Mepbl),
Haxo:xnenue [UIOIIAIH. ¢dopmysMpoBaTh CBOKCTBA IJIOLIA/IN, BBISICHATh MX HArJSIHBIA CMBICIL

nJIoIma e DopmyII s Itoma BoiBoauThs popMysbl IIIOMIANM HapaIesiorpaMMa, TPEYTOIbHHUKA, TPANEeu U3 (OPMYIIb
TPeYroJbHUKOB H

Ml:-l()yl"oyl"O.J'IbeIX TPeYrOTBHIKA, [UI0IIA/I IPSIMOYTOJIbHUKA (KBaJpaTa).

¢uryp. Ilnomanu
Mo100HBIX PUryp
(14 g)

napauienorpamma. OTHOIIIEHHE

IJIOIIAJEH  TPEYTOJbHHUKOB C

06HII/IM OCHOBaHHEM UJIH O6HIGI>'I

BBICOTOM.

Brraucienune Iomanaeu
CJIOKHBIX ¢buryp yepes
pa3OueHne Ha  YacTH W
TOCTPOCHUE.

[Tmomamu ¢guryp Ha KiIeT4aTon
Oymare.

[Tnomamn mog00HBIX  uryp.
Brruucienue miomanaei.

3agaun MPAKTUYECKUM
coaepxanueM. Pemenue 3amay ¢
ITOMOIIBIO MEeTOo1a
BCIIOMOTaTEIBHOM III0IIAI1

C

BopiBomMTL (GOpMYIIbI TUIOIIAIM BBIIYKIOTO YETHIPEX YroJbHUKA Yepe3 JUaroHald U yroJl
MEX /1y HUMHU.

Haxonuth miomanu ¢uryp,
[pa30ueHe Ha 4acTu U I0OCTpoeHHE (TIPU HATMYUHN BO3MOKHOCTH).

n300paXEHHBIX Ha KieTyaTol Oymare, HMCHOJIb30BaTh

Pa30upars mnpuMepbl HCIOJB30BAHHUS BCIOMOTATENbHON IUIOMIAAN JJIs  PEHICHUs
reOMETPUYECKUX 3a]1ay.
HaxoauTs mioniaay mog00HbIX GUryp.

BbIuncasTh MII0IIa1U Pa3InYHbBIX MHOTOYTOJIBHBIX (UTYD.
Pemath 3a1a4u Ha IUIOIIA/IL C MPAKTUYECKUM COAEPKAHUEM

Teopema Iludaropa
U HaYaJIa
Tpuronomerpun (10

)

Teopema [Tudaropa, eé
T0KA3aTeIbCTBO W TIPUMEHEHHE.

O6partnas Teopema IIudaropa.

Onpenenenue
TPUTOHOMETPHUECKUX (P YHKIIHIA
0CTPOro yIia,
TPUTOHOMETPHUECKUE

JlokazpiBaTh Teopemy [Iudaropa, nenosib30BaTh €€ B MPaKTHUSCKUX BHIYUCICHHUSX.
DopMy/IHPOBATH OIpECICHHs] TPUTOHOMETPUYECKUX (QYHKIHUN OCTPOTO yIiia, MPOBEPSATH
X KOPPEKTHOCTb.

BbIBOANTH TPUTOHOMETPUUECKUE COOTHOLIEHUS B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
HccaenoBaTh COOTHOUIEHHS MEXIY CTOPOHAMH B IPSMOYTOJIBHBIX TPEYrOJIbHHUKAX C
yrmamu B 45° u 45°; 30° u 60°.

Hcnoab3oBaTh GOpMYIIbl IPUBEJCHUS U OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO IS

HaXO0XKJICHUS COOTHOIIEHUMN MCKAY TPpUTOHOMCTPHUYCCKUMU (I)yHKI_II/I}IMI/I Ppa3JIMIHBIX
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Ha3Banue pa3jgena

(TembI) Kypca OcHoBHbBIE BU/IbI eSITeJIbHOCTH 00y4aroIuXcst
(KOJIMYECTBO OcHoBHoOe€ coep:kaHue
4acoB)
COOTHOIIEHUSI B TMPSMOYTOJHHOM [OCTPBIX YIJIOB.
TPEYroIbHUKE. OcnosHoe [[IpUMEHSATH MMOTyYeHHbIC 3HAHUS M YMEHUSI IPU PEIICHUH MPAKTHYECKUX 3a/1a4.
TPUTOHOMETPHYECKOE TOXKIECTEO. 3HAKOMHUTBLCS ¢ UCTOPHUE Pa3BUTHS TEOMETPHH.
COOTHOIIEHHS MEXKTy CTOPOHAMH
B IPSIMOYTOJIHBIX TPEYTOJIbHIUKAX
c yrmamu B 45° u45°; 30° u 60°
Yriabl B Brnucannble U ueHTpajibHble [(POPMYJIMPOBATH OCHOBHBIE OINpPEAETCHUS, CBA3AHHBIE C YIJIaMHU B Kpyre (BIHMCAaHHBIM
OKPY’KHOCTH. YTIIBI, YTOJl MEXAY KacaTeIbHOM [yroJ, HMEeHTPAIbHBIA YTo).
Brncannble H 1 XOpAOU. YTIbel MeXIy Xopaamu HaxoauTh BNHCAaHHBIC YTIIbI, OMUPAIOIIUECS HA OJHY AYTY, BBIYUCIATH YIJIBI C TIOMOTIBIO
22?:12)};};;::).111)}[“- CEKYIINMHU. Blj[‘I/IcaHHBIe U [TEOpEMbI O BITMCAHHBIX yIJIaX, TEOPEMbl O BIHUCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
. KacaTeabnbie Kk OMACAHHBIE YETBIPEXYTOIBHUKH, [ICHTPATbHOM yIJIe.
OKPY/KHOCTH. UX  TOpu3HaKu W cBoiicTBa. UceenoBaTtb, B TOM YHCIE C [OMOLIBIO LHU(POBBIX PECYpCOB, BIHCAHHBIE U
Kacanue [IppuMeHeHne STHX CBOMCTB IpH [ONMCAHHBIE YETHIPEXYTOJbHUKH, BBIBOAUTH UX CBOWCTBA U MPU3HAKU.
OKpY:KHOCTeEi pELICHNU TeOMETpUYECKUX 3a/1a4. [Mcmoib30BaTh 3T CBOMCTBA U NIPU3HAKH MPH PEHICHUH 3a]a4
(13 ) B3anMHOE pacnosoXeHue JBYX
OKPY>KHOCTEH. Kacanue
OKpPY>KHOCTEH
IloBTOpEHUE, [loBTOpEHNE OCHOBHBIX NMOHATHUH [PemiaTh 3aga4M Ha MOBTOPEHME, WUIFOCTPUPYIOLIUE CBA3U MEXKAY Pa3IMUYHBIMU YaCTSIMU

00001IIeH e 3HAHMT
(4 1)

7
KJ1acCOB,0000I1IeHIEe 3HAHUI

1 MCTOIAOB KYpPCOB u 8

Kypca
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9 kyacc (He MeHee 68 u)

HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe coaepxxaHue

OcHOBHbBIE BH/IbI 1€ATCJIBHOCTH oﬁyqammnxcﬂ

(koTMYecTBO

4acoB)

Tpuronomerpusi. [[lonstue  cuHyca,  KocuHyca,@OpMy/JIHPOBATH ONpeAeJeHUs] TPUTOHOMETPUUECKUX (PYHKIUHN TYNbIX U MPSAMBIX YIJIOB.
Cunyc, KocMHYC,  [TaHT€HCa OCTpOro yria, GpopmynsiHaxoanTs CHUHYC, KOCHHYC, TAHT€HC YTJIOB TPEYTOJIbHUKA IO TaOIHUIIaM U Yepe3

TAHT€HC YIJIOB OT [IPUBEJCHUS. Onpenenenve. o ryomenus CTOPOH B TPEYTOTbHHUKE.

0 10 180 rpaaycoB. TPUTOHOMETPUYECKUX  (PYHKIHH

Hcnonb3oBath (GOopMyibl NPUBEIEHUS Ui BBIYMCIEHUS TPUTOHOMETPUYECKUX (YHKIIMH

DopmyJabl yriaoB ot 0° mo 180°.
NpHUBECHMS. [TYHBIX YITIOB.
(16 g)
Pemenne HaxoxaeHne JUIMH CTOPOH W |[BBIBOAUTH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C paIiycOM OMTMCAaHHOW OKPY>KHOCTH).
TPEeyroJIbHMKOB.  [BEJMYWH YIIIOB TPEyroibHUKOB. [HaX0AMTh CHHYC, KOCHHYC, TAHI€HC YIJIOB TPEYroJIbHUKA U CTOPOHBI TPEYroJbHUKA Yepe3
Teopembl KocnHyc © CHHYC NpSAMOTO U [rpuroHoMerpHyeckye GyHKIUU YIIIOB.
KOCHMHYCOB [TYIoro yrma. Teopema peyyars TpeyronbHUK, HCTIONB3YS ONpeeTeHNs TPUrOHOMETPHYECKHX (YHKIHHA 0CTPOrO
CHHYCOB. KOCHHYCOB(00001IEHHAS) T, TeopeMy CHIYCOB H KOCHEHYCOB.
(14 g) TeopeMa CHHYCOB (C paauycom
OTHCAHHOM OKPYKHOCTH). PemiaTh HecTaHJAApPTHBIE MPAKTUYECKUE 33a[a4l, CBOJAAIIUECS K HAXOXKICHHUIO PA3IMYHBIX
dopMyna mIomagMTpeyroapauKa PYICMCHTOB TPCYTOJIbHUKA
yepe3 JBE CTOPOHBI M yroll
Mexay HuMu. PopMmyna mIomaam
YEeTHIPEXYrOJIbHUKA 4Yepe3  ero
MAroHaIH U YroJl MEXly HUMHU.
IIpeoopa3zoBanune [[lonstue o  mpeoOpa3zoBaHnnOcBaMBATHL NMOHSITHE IPEOOpa3OBaHUs MOA00US.
noxoous. moaoous. MccnenoBath OTHOLIEHHE JIMHEHHBIX 3JEMEHTOB (UTYp MpU MpeoOpa3oBaHUM IMOJ0OUS.
(8 9) CooTBETCTBEHHBIC dJIeMEHThIHaxoauTh IPUMEpHI 110100151 B OKpY’KaIOIIeH AeHCTBUTEILHOCTH.

MoI00HBIX (Uryp.

Pematnb TCOMECTPHUUCCKUC 3aJa4nu MW 3ada4u U3 peaHBHOﬁ KHU3HU C HCIIOJIb30BAHHEM
MIPHU3HAKOB HOI[O6HBIX TPEYTr'OJIbHUKOB.
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HazBanue OcHOBHOE cojlep:KaHue OcHOBHBbIE BH/IbI 1eSITEJILHOCTH 00YYAIOIINXCS

pa3neJia (TeMbl)

Kypca

(xoHUecTBO

4acoB)

MeTpuuecKkue Teopema o npou3BeicHUH [BBIBOAUTH METPHUCCKUE COOTHOIICHUS MEXIY OTPE3KaMHU XOpPJ, CEKYIIUX U KacaTeIbHbBIX
COOTHOUICHUHA B OTPE3KOB  XOpJA, TEOpEMa O |c UCMOJIH30BAHUEM BIUCAHHBIX YIJIOB U TMOJO0OHBIX TPEYrOJIbHUKOB.

OKPY’KHOCTH. [PONU3BEACHIN OTPE3KOB | cnoib30BaTh TEOPEMBI O MPOM3BEIECHUH OTPE3KOB CEKYIMX, O KBAJpaTe KacaTelbHOI
(8w CeKYIIMX, TeopeMa O KBajapare

kacarenpHOW. [IpuMeHeHne B
[PELIEHUN T€OMETPUYECKUX 3a1a4

IIPU PELIECHUN 3a/1a4, IOCTPOCHUH YEPTEKEN Ha MPAKTUYECKUX 3aHATUAX

BexTopbi (12 u)

Onpenenenue BEKTOPOB,
CII0KEHHE U Pa3HOCTh BEKTOPOB,
[YMHO>KE€HHE BEKTOpa Ha YHUCIIO.
DU3N4EeCKU M TeOMETPUYECKHI
CMBICJT BEKTOPOB.

PaznoxkeHue BeKTOpa 1O ABYM
HEKOJIJIMHEAPHBIM BEKTOpaM.
KoopanHatsl BeKkTOpa.
CxansipHoe MPOU3BEACHUE
BEKTOPOB, €ro MNpPUMEHEHHE IS
HAaXO0’KJICHUS JIJIUH U YIJIOB.

Perrenue
BEKTOPOB.

3aJa4y C IIOMOIIBIO

HpI/IMeHeHI/IC BCKTOPOB JJIA
[PCIICHUA 3a4a4 KHHCMATHKU U
MeXaHMKU. MeTon KOOpAuHaT
Ipu pCIICHUNU TI'COMCTPHUUYCCKUX

3amad. lcmoap3oBaHHME METOa
KOOpAUHAT B IMPAKTHUYCCKUX
dagadax

Hcnonb30BaTh BEKTOpPHl KAaK HaIpaBJIEHHBIE OTPE3KH, HCCAEA0BATH T'€OMETPUUYECKUIN
(mepemernienue) U GU3NYECKHil (CrIa) CMBICIBI BEKTOPOB.
3HATH ompeaejieHUsl CyMMbl U Pa3HOCTH BEKTOPOB, YMHOXEHHS BEKTOpa Ha 4YHUCIIO,

HCCJIe0BATH FEOMETPUUECKUM U (PU3NYECKUI CMBICIIBI 3TUX ONIEpaLIUii.

PemiaTh reoMeTpHUYECKUE 33a4U C HCIIOJIB30BAHUEM BEKTOPOB.

PackiaabiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Mcnmonb30BaTh CKaIIPHOE IPOU3BEICHUE BEKTOPOB, BBIBOAUTH €TI0 OCHOBHBIE CBOMCTBA.
BpraucasTe CyMMy, pa3HOCTb M CKAJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAUHATAX.
IIpuMEHATH CKaJIIPHOE IPOU3BEICHUE ISl HAXOKACHUS JUIMH U YIIIOB.

Mcnoab30BaTh CBOWCTBA yIVIOBOro Ko3((UIMEHTa MNpsMOM MpHU PpElIeHUuH 3ajad, i
OTIPEICIICHUS PACIIOIOKEHHS TPSIMOU.

IIpuMeHATH KOOpAMHATHI IPU PEIICHUNM TI'E€OMETPUYECKUX M IPAKTHYECKHX 3anad, Ul
[OCTPOEHHSI MaTEMAaTUYECKUX MOJIETIEH peanbHbIX 3a1a4 («METO/1 KOOPAUHATY).
[Moab30BaThCs /17151 TOCTPOSHUS U MCCIEI0BaHUN LIU(POBBIMU PECYPCAMHU.

3HAKOMHMTBLCS ¢ HCTOPHE Pa3BUTHs FEOMETPUH

IloBTOpEHUE,
00001IEHHE,

[loBTOpEHNE OCHOBHBIX NOHATHUH
1 MeTOJI0B KypcoB 7—10 knaccos,

OnepupoBath NOHATHAMHU:  ¢Qurypa, Touka, HpsAMas, Yrojl, MHOTOYIOJbHHUK,
[paBHOOE/IPEHHBI ¥ PaBHOCTOPOHHHUM TpPEyrojJbHUKH, MPSIMOYTOJbHBIM TpPEyrojJbHHUK,

MCIHaHa, 6I/ICCCKTpI/Ica M BBICOTA TPCYI'OJIbHUKA, IMapaJlJICJIOrpaMM, p0M6, MMPsAMOYT'OJIbHUK,
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Ha3Banmne OcHoBHoOe coaepxxaHue OcHoBHbIE BU/bI 1eSITeTbHOCTH 00yYal0IIMXCS

pa3neJia (TeMbl)

Kypca

(xoHUecTBO

4acoB)

cucreMaTu3anus  (000OIICHHE W  CHCTEMAaTU3AlMAKBAApAT, Tpamelus; OKPYXKHOCTb, KacaTelbHas; pPaBEHCTBO W mojaobue  ¢uryp,

3HAHUIT SHAHHIA. TPEYroJIbHUKOB; MapaieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMbIX, YIOJl MEXIY MPSMBIMU,

(10 u) I[pocreiimme reoMeTpuyecKieCHMMETPHsl OTHOCHTENBHO TOYKH M MPSIMOM; JUIMHA, PACCTOSHKE, BEJIMYWHA YIiIa, IUIOIa/b,
¢urypsl ¥ uUX  cBoicTBa.ICPUMETP.
Vsmepenne reomerpraeckix ACN01b30BaTh (POPMYJIbI: NEPUMETPA U IIOMAAH MHOTOYIOIBHUKOB, JIHHBI OKPYKHOCTH
. U TUIOIAIU Kpyra, 00bEMa MpsMOYT0JIbHOTO NapauieIenunesa.

Tpeyronpauku. [lapannensHeie u
MEePIEHUKYIISIPHBIE TIPSIMBIE.
OKpyXHOCTB U KpYT.
['eomeTpryecke  MOCTPOEHUS.
YTIBl B OKPYKHOCTH. BrincanHbie

M OINHCAaHHBIE  OKPYXHOCTH
MHOTOYroJIbHUKOB. [lpsimas wu
OKPY>KHOCTb.
UeTbipéxyroibHUKU. Brincanueie
151 OTIMCaHHBIE
YEeTBIPEXYrOJIbHUKH.

Teopema Iludaropa m Hauvana
TPUTOHOMETPHH. Pemenue

0OLIUX TPEYTrOJIHLHUKOB.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus TUTOCKOCTH.
JIBroKCHUS. TTonoOue.
CumMMeTpus. [Tnomane.
Brraucienue TUTOIIA/ICH.
[Mnomam TOMOOHBIX  QUTYD.
JlekapTOBBI ~ KOOpJAMHATHI  HA
MIOCKOCTH.

OnepupoBaTh MOHATUAMM: NPSIMOYrOJbHAs CUCTEMA KOOPAMHAT, BEKTODP; MCIOJb30BaTh
STU MOHATHS [JIs TPEICTAaBICHUS JAHHBIX M PEIICHHUS 3aJad, B TOM YHUCJIE U3 APYTHX|
y4eOHBIX IPEIMETOB.

PemiaTrh, 3agauyM Ha MOBTOPEHUE OCHOBHBIX MOHATHH, WUIIOCTPALIMIO CBSI3€H MEXKIY

paSJ'H/I‘—IHI)IMI/I qacTsiaMun Kpra.
Bb1OMpaTh MeTO 17151 pEIICHUS 3aa4H.
PemiaTh 3a1a4M U3 IOBCEIHEBHOU KU3HU.

13,[[601: MMpEACTaBJICHBI 3JIEMCHTBI COACPIKAHUA KYpCa, U3YUAaBIIUCCA B 5—=8 knaccax u TpeGYIOIJ_II/Ie IOBTOPCHU, 0606IJ_ICHI/I}I n CuCTéMaTu3alm. O6paIJ_IaTBC$I

K 3TOMY MaTCpUualy MOKHO B BUAC AKIICHTA HAa 3aBCPIIAIOIICM 3TAIlC I/I3y‘lCHI/IH91?/pCB. 9 kiracca uim pacnpeaAciiiAThb M0 COOTBCTCTBYIOIIIUM TCMATHYCCKUM



Ha3Banmue OcHoBHoOe€ coep:kaHue OcHoBHbBIE BU/IBI IeITeJIbHOCTH 00y4aroIuXcst
pa3neJia (TeMbl)
Kypca
(xoHUecTBO
4acoB)

BekTops! Ha IIOCKOCTH.
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10 kJacc (He MeHee 68 4)

HasBanmue
pa3neJia (TeMbl)

Kypca

OcHoBHoOe cogepxxaHue

OcHOBHbBIE BH/IbI 1€ATCJIBHOCTH oﬁyqammnxcﬂ

lJinHa OKpYKHOCTH
U IJIOIIA/Ib KpYyra.
Boiuuciienue
JI0IAael

(16 u)

Uucino m v AJIMHA OKPYKHOCTH.
JlnrHa YTy OKPYKHOCTH.
Pannannas mepa yria.

[Inomanp Kpyra U €ro 3JeMEHTOB
(cexTopa u CETMEHTA).
Breruricnenue miomaneit  guryp,

(koTMYecTBO
4acoB)
/lexapToB JlekapToBBl KOOpAMHATHl ToueKk [(OcBaMBATh MOHSTHE TIPSIMOYTOJBHOW CHCTEMBI KOOPAWHAT, JEKAapTOBBIX KOOPIMHAT
KOOPAHHATDI Ha IIJIOCKOCTH. TOYKU.
IUIOCKOCTH YpaBHeHue MPAMOH. VYINIOBOH Byigonute ypaBHeHHe NPAMOil H OKPYKHOCTH.
ko3 puimenT, TaHreHC yria o N
(16 v) BbigensiTe TMOJNHBINA KBajpaT s HaXOXACHUS LIEHTpa U pajuyca OKPYKHOCTH MO e
HaKJIOHa,  MapajjielIbHbIE U
MEPIICHINKYIISIPHBIE TIPSIMBIE. YPABHCHUIO.
VpaBHeHNE okpyxkHocTn. |P€IaTh 321a4M Ha HAXOKJICHHE TOYEK IEPECYCHHs MPAMBIX M OKPYKHOCTEH ¢
HaxoxzaeHne KoOpAMHAT TOYEK [[TOMOIIBIO METOIa KOOPAWHAT.
[EPECCUCHUS  OKPY)KHOCTH ¥ [Mcmosb30BaTh CBOWCTBA YIJOBOrOo KOX(PQHUIMEHTa MNpsAMOIl MpH pelleHud 3aaad, Juls]
[IPAMOH. OTIpEIeTICHUS PACTIOJIOKECHUS TIPSIMOM.
Metox KoopAnHaT TPY ITpuMeHATh KOOPAMHATBHI NpPH PEIICHHH T'COMETPHYECKUX M IPAKTHYECKUX 3a/1ad, s
peleHnu reOMETPUYECKUX .
sanat IOCTPOEHUS MAaTEMAaTUYECKUX MOJIEIEH peasbHbIX 3a/1a4 («METOJl KOOPIUHATY).
Hero J"IBSOBaHI/Ie MeToza IMonb30BaThLCA VI TOCTPOEHUS U MCCIIEI0BAHNIN LIU(POBBIMU PECYPCAMHU.
KOODIMHAT B  [PAKTHYeCKUX |[SHAKOMHThLCS ¢ HCTOPHEH pasBUTHS ICOMETPUN
3agavax
IIpaBuiIbHBIE [IpaBunbHBIE ~ MHOTOYTOJIBHUKH@OPMYJIMPOBATH OIPEC/ICHUE NPAaBUIBHBIX MHOTOYIOJbHUKOB, HAXOJAMTh UX 3JIEMEHTBHI.
MHOTOYIOJIbHMKH. [BbIYMCIEHHE  MX  31eMeHTOB/[Il0JIb30BaThCSl MOHATHEM MJIMHBI OKPY)KHOCTH, BBEIEHHBIM C IOMOIIBIO IPaBUIIbHBIX|

MHOTOYTOJIbHUKOB, ONPeIesiTh YNCIIO T, [UIMHY AYTH U paAUaHHYIO Mepy yria.
[IpoBoauTH Nepexo OT pauaHHONW MephI yIiia K rpaaycHON U HA000POT.

OnpeaensiTh IIONIAIb KPyTa.

BoiBoauTh ¢opmyabl (B IpaayCHON W pajavaHHON Mepe) Uil IJIMH Jyr, IUIOIIajeH
CEKTOPOB U CETMEHTOB.

BoruncasTs mwiomany Guryp, BKIOYAOIMIUX YJIEMEHThI OKPYKHOCTH (Kpyra).

BKIJIFOYAIOMIUX 3JICMCHTEI KpyTa

HaxoauTh momniagu B 3agadax peaﬂBHOﬁ KHU3HU.
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HazBanue OcHOBHOe cofiep:kaHue OcHOBHBbIE BH/BI 1eSITEILHOCTH 00Y4YaIOLIUXCS
pa3aeJia (TeMbl)
Kypca
(xoHUecTBO
4acoB)
J{BHKeHHS [TonsaTHE 0 IBWKEHUH (Paz0upars [pUMEphl, WUIIOCTPUPYIOLIUE T[OHATUS JBW)KEHHUS, LIEHTPOB U OCel
MJI0CKOCTH IUIOCKOCTH. [TapannenpHbIi CHMMETpPHH.
(10 u) [ICPCHOC, HOBOPOT N CUMMCTPIAL. |hopmyaupoBaTh ONpeneNeHns TNapaulelbHOTO IIepPeHoca, MOBOPOTa M OCEBOM
Ocw ¥ IGHTPBI CHMMETPHUH.
[IpocTeiime NpUMEHEHHsS B CHMMETDHH. .
pelTeH H 3a7a4, BbIBOAMTH WX CBOWICTBA, HAXOAUTH HETIOBUKHBIC TOUKH.
HaxoauThb LIEHTPBI U OCU CUMMETPHUI IPOCTEUIINX PUTYD.
[IpuMeHsTH MapayuIeTIbHBIN MIEPEHOC U CUMMETPHIO TIPU PEIICHUH T'eOMETPUUYECKHUX 3a1ad
(pa3Oupatb mpuMepsbl).
Hcnosb30BaTh TSI TIOCTPOCHUSI M MCCIIEI0BaHUH MU(PPOBBIE PECYPCHI
IloBTOpEHUE, [loBTOpEeHNE OCHOBHBIX MOHATUH |OmepupoBaTh MNOHATHSIMH: (uUrypa, ToYKa, MpsMas, Yrojl, MHOTOYIOJbHUK,
06o001enue, u  MeTosoB  KypcoB  /—10 [paBHOOEOPEHHBIM W PAaBHOCTOPOHHUW TPEYTOJbHUKH, MPSMOYTOJbHBIA TpPEYTrOJbHUK,
CHCTEMATIBAII  xnaccos, 06001menne ¥ MeauaHa, OMCCEKTPHCA M BBICOTA TPEYTOJIbHHUKA, HapallIeIorpaMM, poMO, TIPSMOYTOJIbHUK,
3;2 Hum cUCTeMaTH3aIHs 3HaHUH. [KBaJpaT, Tpameuus; OKPYKHOCTb, KacaTeiabHas; paBEHCTBO U mojobue Quryp,
(26 [Ipocreiilie  reoMeTpUYECKUE [TPEYrOJIbHUKOB;, MapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTb MPSIMBIX, YroJl — MEXKIY
¢urypsl M  HX  CBONCTBA. [IPSMBIMH, CUMMETPHUS OTHOCHUTEIBHO TOYKH U MPSMOH; JUIMHA, PACCTOSHHUE, BEIMYHHA
3mepenue FeOMETPUYECKUX [yIJIa, TUIOIIA b, IEPUMETP.
BEITUYMH. TPEyroJbHUKH. HUcnoab3oBath (opMyJbl: IepuUMeTpa U IUIOHIAJAW  MHOTOYIOJIbHUKOB,  JUTHHBI
[lapamiensHbie OKPY>KHOCTH U ILIOMIAH Kpyra, 00bEMa NpsSMOYToIbHOTO MapauieNenuneaa.
MEPICHINKYIAPHBIC TIPAMBIC. OnepupoBaTb NOHATHSIMHU: IIPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, BEKTOP; MCI0Jb30BATh
OKpyXHOCTb u KpYT.
OTH TIOHATHUS AJIS MPEACTABICHUS NaHHBIX M pEIIeHUs 3a7ady, B TOM YHCIIE U3 APYTrUX
['eomeTprueckue  MOCTPOCHHUS. Y4EeGHBIX TIPEAMETOB.
YIJIBL B OKPYXKHOCTH. Pemiath 32124l HA [OBTOPEHHE OCHOBHBIX MOHATHM, WIUTIOCTPAIMIO CBA3EH MEXKITY
BrMcanHble M OMHMCAHHBIE |nas;yyypivy qacTsiMu Kypea. BIOHPATH METOJ /U1 pelleHns 3a/aun.

2 3,[[601: MMPEACTABJICHBI 3JICMCHTBI COACPI)KAHUA KypCa, U3YyUYaBIIHMCCA B 5—10 kmaccax u Tpe6y101une MMOBTOPCHMUA, 0606H_ICHI/I$I n cucreMaTu3aluu.
O6pau1aTLc;1 K 3TOMY Marcepuajlly MOXHO B BHU/JAC AKICHTA Ha 3aBCPHIANOMICM 3Tall€ U3YUYCHUS KypcCa 10 kmacca wim pacnpeacidaTb I10

COOTBCTCTBYOIIUM TEMATUYCCKUM pa3aCiiaM, U3y4aCMbIM B TCUCHUC y‘lC6HOFOllbOI[a.



Ha3zpanue
pa3aeJia (TeMbl)
Kypca
(xoHUecTBO
4acoB)

OcHoBHoOe coaepxxaHue

OcHoBHbBIE BH/IbI 1€ATCJIBHOCTH oﬁyqammnxcﬂ

OKPY>KHOCTU MHOTOYI'OJIbHUKOB.
[Ipsimas 31 OKPYXHOCTb.
HeTblpéxyroybHUKU. Brincanusie
141 OTIMCaHHBbIE
YEeThIPEXYTOJIbHUKH.

Teopema Iludaropa u Hagana
TPUTOHOMETPUH. Pemenue
00LIUX TPEYTrOJIbHUKOB.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus MIJIOCKOCTH.
JIBrOKEHUS. [TomoOwue.
CumMmeTpus. IImomane.
Brraucienue IJIOIIAEH.

[lmomamn mOAOOHBIX  (uUryp.
JlekapTOBBI  KOOPJIMHATHI  HA
[JIOCKOCTH. BekTopsr Ha
[JIOCKOCTH

Pemarthb 3a1a4u 13 NOBCEJHEBHOM YKU3HU.

[Ipu pazpaboTke pabodeil mporpaMmbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITh YUTEHBI BO3MOXXHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX (IU(GPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIONIUXCS y4eOHO-METOAUYECKUMHU MaTepraliaMu (MYJIbTHMEINITHBIC
MPOTPAMMBI, 3JEKTPOHHBIE YUYEOHWKH M 3aJaYHUKH, JJICKTPOHHBIE OMOIMOTEKH, BUPTYyaJbHBIE J1a0OpPaTOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUICKITMU TU(POBBIX 00pa30BaTENBHBIX PECYPCOB), HCIOJIb3YeMBIMU I 00y4deHUss W BocrnuTanus oOydarommxcs ¢ PAC,

MPEICTaBICHHBIMU B AJIEKTPOHHOM (IM(PpOBOM) BHJIE M peam3yromuMu auaaktudeckue BozmoxkHoctu UKT, conepikanne KOTOPBIX

COOTBETCTBYET 3aKOHOAATEILCTBY 00 00Opa30BaHUM.
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POEJAEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

8 - 10 KIIACCBbI

esn u3yyeHus y4e0HOro Kypca

B coBpemenHOM 1TH(pOBOM MHpPE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPHUIOKEHUN, TaK
U MX POJIM B 00pa30BaHMH, HEOOXOAMMOM KaKJIOMy 4elloBeKy. Bo3pacraet umcio
npodeccHid, MPU OBJIAJICHUHA KOTOPBIMH TpeOyeTcs Xoporias 0a3oBas MOATOTOBKA
B 00JacTH BEpPOSTHOCTH W CTAaTUCTUKH, Takas TIOJTOTOBKAa BakHA JUIA
IPOJOJIKEHUST 00pa30BaHUs U JUISl YCIICITHOM MpodeCCHOHAIBHON Kapbephl.

Kaxp1ii 4eoBeK MOCTOSTHHO NMPUHUMAET PEIICHUS Ha OCHOBE MMEIOITUXCS
y HEro JaHHbIX. A i1 OOOCHOBAaHHOTO TPHUHATHS PCEHICHUS B  YCIOBHUAX
HEJ0CTaTKa WM W30bITKa HMH(POpMAlMM HEOOXOJIWMO, B TOM YHCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

MMeHHO TI03TOMY OCTPO BCTalla HEOOXOIUMOCTh C(HOPMHPOBATH Y
oOydarommxcs (GyHKIHOHAIBHYIO IPAMOTHOCTD, BKJIFOYAIOIIYIO B ce0s1 B Ka4eCTBE
HCOTHEMJIEMOM  COCTaBIIIOIICH YMEHHE  BOCIPUHUMATh W KPUTHUYCCKU
aHAJIM3UPOBATh MH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBIM XapakTep MHOTHUX pPCalbHBIX IMPOIECCOB M 3aBHCHMOCTEH,
MIPOU3BOJIUTH MPOCTEHINNE BEPOSTHOCTHBIE Pacu€Thl. 3HAKOMCTBO C OCHOBHBIMU
MPUHIIMIIAME cOOpa, aHajau3a W TPEACTaBICHHUS JaHHBIX M3 Pa3IUYHBIX cdep
KU3HM OOIIECTBa M TOCYJAapcTBa IMPHUOOIIAET 00ydaromuxcs K OOIIECTBEHHBIM
nHTepecaM. M3ydeHne OCHOB KOMOWHATOPHKH Pa3BHUBAECT HABBIKM OpraHU3AIlUH
nepebopa W mojcuéra yucja BapUaHTOB, B TOM YHCIIC, B MPHKIATHBIX 3a/Jadax.
3HaKOMCTBO C OCHOBAaMH TEOpHH TpadoB c037aéT MaTeMaTHYCCKHA (PyHIaMEHT
s (popMHpOBaHHMS KOMIICTCHIIMA B 001acTH HMHPOPMATHKA | IU(PPOBBIX
texHosoruid. IloMuMoO »TOro, mHpH H3YyYECHWH CTATUCTHKH W BEPOSITHOCTH
oboramarTcs MPEACTaBICHHUS YYallMXCsS O COBPEMCHHOM KapTHHE MHpa H

METOJaX €ro HccieaoBaHusA, (PopMUpYETCS MOHMMAHUE POJIU CTATUCTUKU Kak
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HMCTOYHUKA COLMAbHO 3HAYUMOW HHQPOpPMAIMU U 3aKJIAJIBIBAIOTCS OCHOBBI
BEPOATHOCTHOT'O MBIIIEHUS.

B cooTBeTCTBUM ¢ AaHHBIMHU IEJISIMU B CTPYKType MpOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTUKA» OCHOBHOW IIKOJIbI BBIICJICHBI CIECAYIOIINE
coaepKaTeIbHO-MeTOANYeCKuEe NTUHUU: «[IpencraBieHne JaHHBIX U ONUCATENbHAs
cTaTUCTUKa»; «BepoaTrHocThy; «DmeMeHThl KoMOMHaTOpuku»; «BBemeHue B
TEOPUIO TPaPOBY.

Conepxxanue nuHun  «lIpeacraBieHve  JaHHBIX HW  ONMCATENIbHAs
CTaTUCTUKA» CIYKUT OCHOBOM il (OPMHPOBAHHUS HABBIKOB pPabOTHI ¢
uH(OpMalMel: OT YTEHHUs] U MHTEpHpeTaluu HHPOpMAIUHU, TMPEJACTABICHHON B
TabnuIax, Ha auarpamMmax W rpadukax mo cOopa, MpeaCTaBICHHS W aHalu3a
JAHHBIX C UCIOJb30BAHUEM CTATUCTHUYECKUX XAPAKTEPUCTHUK CPEAHUX U
pacceuBanus. PabGortas ¢ pgaHHBIMHU, OOydarolIMecs yd4aTrcs CUMTHIBaTh W
UHTEPIPETUPOBATh JaHHbIE, BBIIBUIATh, APTyYMEHTUPOBAaTh W KPUTHUKOBATH
OPOCTEHIINEe TUIOTE3bl, PAa3MBIIUIATE HaJ  (aKTOpaMu, BbI3bIBAIOLIUMU
U3MEHYMBOCTh, M OLICHUBATh HMX BIMSAHUE HA pPAcCMATPUBAEMbIC BEJIMYHUHBI U
IIPOLIECCHI.

NHTYUTHBHOE TIPEICTABICHUE O CIIYYallHOW MU3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEM M TEHIACHUWW CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JIJIA
U3YUYEHUs TEOPUU BEPOSTHOCTEN. bombiioe 3HaueHue 3/1€Ch UMEIOT MPAKTHUYECKUE
3aJ]aHUsI, B YACTHOCTH OIBITHI C KJIJACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSTHOCTH BBOJUTCA KaK Mepa MPaBIOMOI00HS CIydailHOTO
coObrtus. [lpu m3yueHum Kypca oOOydYaromIMecs 3HAKOMSTCS C MPOCTEUITUMU
METOJIAMU  BBIYHCIICHUS BEPOSITHOCTEM B  CIYYaWHBIX OKCIEPUMEHTaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh W pemiaTh OoJiee CIOXKHBIE 3amayud. B Kypc BXoasT
HayaJIbHbIE TMPEJCTABICHHUS O CIy4YalHbIX BEJIMYMHAX W MUX YHCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO 00YUYarOIINXCsI C
MHOKECTBAMHU U OCHOBHBIMH OII€pAlIMSIMH HAJ MHO>KECTBAMH, PACCMATPHUBAIOTCSA

10



IIPUMEPBI IPUMEHEHMS Il PELIEHHUs 3a/ad, a TaKKe HMCIOJIb30BaHUSA B JIPYTHX

MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe
B 8-10 kiaccax u3ydaercst Kypc «BepoATHOCTh U CTaTUCTHKA», B KOTOPHIi
BXOJAT pasaensl: «lIpeacraBieHue [aHHBIX W OMHCATENbHAs CTaTHCTUKaY,
«BeposTHOCTBY; «dNeMeHTh KOMOUHATOPUKNY; «BBeieHNE B TEOPHIO TpadoBy.
Ha m3yuyenmne manHOTrO Kypca oTBOAMUT 1 yueOHBIN Yac B HEJENIO B TCUCHUE

KaxJ10ro rojga odyuenusi, Bcero 102 yueOHbIX yaca.

Conep:xxanune yueOHOro Kypca (1mo rogam o0y4eHus)

8 ki1acc

[IpencraBnenne qaHHBIX B BUJIC TAOJHII, JUArpaMm, rpadukoB. 3aroTHEHUE
Ta0JIUIl, YTEHWE M TIOCTPOEHHE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) H
KpyroBeixX). UTeHue rpadukoB peasbHbIX MpoleccoB. M3pneuenne nHbpopMaum us3
JauarpaMM U TaOJINII, UCTIOIb30BAaHUE U MHTEPIIPETAIUS JaHHBIX.

OnucatenbHasi CTaTHCTHUKA: CpelHEee apu(pMETHYEecCKoe, MeIHhaHa, pa3Mmax,
HauOoJbIllee M HaUMEHbIIIEe 3HAYCHHUS HAa0Opa YHUCIOBBIX MaHHBIX. [Ipumeps
CIy4allHOM U3MEHYHUBOCTH.

Cny4aitHplii SKCIEpUMEHT (OTBIT) M CiIy4aiiHOe coObITHE. BeposTHOCTh H
gacToTa. Poib MamoBEpOATHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B IPUPOJIE
1 B obmectBe. MoHETa M UTpalIbHAst KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens Bepmunbl. Yucno pédep m cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsasHoctu Tpada. -llemn u mukiel. [yt B
rpadax. O6xon rpada (ditnepoB myTh). llpencraBneHue 006 OPUEHTHPOBAHHOM
rpade. Pemenne 3apauc momoipto rpados.

9 kiace

[IpencraBnenue NaHHBIX B BUE TaOJUII, JUarpamMmm, rpauKoB.

MHOXEeCTBO, 3JEMEHT MHOXECTBa, NOAMHOXecTBO. Ornepauuu HaJ

MHOXKECTBaMH: OOBbEIMHEHHE, TepeceueHue, aonojaHeHue. CBoWCTBA orepamnui
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HaJl MHOXKECTBAMH: IEPEMECTUTEIBHOE, COYETATENBHOE, PACHPEACIUTENBHOE,
BKJIIOUEHHs. VIcmonp30BaHHE TpaUUyecKOro MpeACTaBICHUS MHOXECTB IS
ONUCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUM, ITPU PELICHUU 3a/1a4.

N3mepenue paccenBaHus NaHHBIX. [{ucnepcust M CTaHIApTHOE OTKIOHEHHWE

YHUCIIOBBIX HA0OpOB. JlnarpaMmmMa pacceuBaHusl.

DneMeHTapHble COOBITUSL chydaiiHoro omnbiTa. ChydaiiHeie  COOBITHS.
BepositHoct  coObITHif. OmNBITBI ¢ PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU
coobiTusaMu. CrydaiiHbiii BBIOOP. CBsI3b MEXTYy MajOBEPOSITHBIMU U MPAKTUUECKU
JIOCTOBEPHBIMH COOBITUAMHU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolcTBa JEpEBBEB: EIUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBSI3b MEXKIY YHCJIOM BepIIMH W 4ucioM pédep. IlpaBuio
yMHOKeHus. Pelienre 3a1ad ¢ moMouisio rpados.

[IpotuBomnonoxkueie coObiTud. Juarpamma Diinepa. OObequHEeHUE WU
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTusi. Dopmyna  CIOXKEHUs
BEpPOSITHOCTEN. YcnoBHass BeposTHOCTh. [IpaBmiio ymHOxkeHus. HezaBucumble
coObrtus. IlpencraBnenue skcrepuMeHTa B BHJle JepeBa. Pemienue 3amgad Ha
HAXOXKJICHHE BEPOSITHOCTEH C IOMOLIBIO JEpPEBa CIYYallHOTO SKCIEPUMEHTA,
nuarpamm Ditepa.

10 kaace

[IpencraBienne AaHHBIX B BUAE Ta0nWi, AuarpamMm, TrpaguKoB,
WHTEpIpeTanus JaHHBIX. UTeHne u mocTpoeHne Tabaull, nuarpamm, rpad)ukoB Io
peaIbHbIM JaHHBIM.

[lepecranoBku u dakropuan. CoueTaHus U YUCIO coYeTaHU. TpeyroabHUK
[Tackans. Pemenue 3amay ¢ HCOAB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BepoaTHOCTh. Ciy4daliHBIM BBIOOp TOYKHM U3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYI'M OKPYKHOCTH.

Ucnbitanne. Ycnex u Heynada. Cepusi MCHBITAHUN 10 MEPBOro ycmexa.
Cepust ucnbiTanuii bepHyninu. BeposSTHOCTH COOBITMH B CEpUM UCIBITAaHUN
bepnymnn.

CiyyaiiHasi BEJIMYMHA W PACHPEACIECHHUE BEPOSITHOCTEW. MaremaTtuueckoe
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OXUJIaHue U jaucrepcusa. lIpumeppl  MaTeMaTU4eCKOTO  OXUIAaHUA  Kak
TEOPETUYECKOr0 CPEIHEr0 3HAYEHUS BEIWYMHBL. MaTemMaTudyeckoe OXHUIAaHUE U
JUACTICPCUS  CIIyYalHOM BEJIWYMHBI «UYHMCIIO YCIIEXOB B CEPUM HCIBITAHUU
bepnyum».

[TonsiTue o 3akoHe OONBIIMX uKcels. M3MepeHue BeposiTHOCTEN C MOMOIIbIO

yacToT. PoJib 1 3HaUeHKe 3aK0Ha OOJIBIINX YKCEI B IPUPOJAE U OOIIECTBE.

I[Inanupyemblie mpeaMeTHbIE Pe3yabTAThI OCBOEHHs padoueii MporpaMMbl
Kypca
(mo rogam o0y4eHus)
[IpeameTrHbIe pe3yabTaThl OCBOEHUS Kypca «BeposSTHOCTh M CTaTUCTHKAY» B
8-10 kmaccax XapakTepHu3yITCs CICAYIOIIUMU YMEHUSIMHU.

8 Kiacc

Yurars mHbOpMALMIO, MPEACTABICHHYIO B TaOIUIaX, Ha JAUarpaMmax;
NPEJCTaBISATh JaHHbIE B BHJIE TaOJMIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIE
(cTronb4uareie) U KPYroBbIE) MO MAaCCUBaM 3HAUCHUM.

OnucelBaTh W HHTEPHIPETUPOBATH pPEAIbHBIE YHCIOBBIE JIaHHBIE,
IpeACTaBICHHBIC B Ta0IUIAX, HA AHarpaMMax, rpad)ukax.

Hcnonp3oBaTh AJIs1 ONUCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudmeTrnyeckoe, MeanaHa, HauOoJblllee M HAUMEHBIIEE 3HAYCHUS,
pa3max.

NmeTp mpencraBieHue O CIyd4allHOM WM3MEHUYMBOCTH Ha IMPUMEpPAX IIEH,
¢bu3nUecKnX BEIWYWH, aHTPOIIOMETPUYECKUX JaHHBIX; UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

9 kiace

N3Bnekats u mpeoOpa3oBeIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHUJIC
Ta0JINII, TUarpaMm, TPapUKOB; MPEJACTABISITh JAHHBIC B BHJIC TAOJIHII, TUATPAMM,
rpauKoOB.

OnuchiBaTh JaHHBIE C MOMOIIBIO CTATUCTUUYECKUX TMOKa3aTeNen: CpeIHUX

3HA4YeHUH U Mep paccerBaHusl (pa3Max, TUCIEPCUS U CTAHJAPTHOE OTKIOHEHUE).
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HaxoauTh 4acTOThl YUCIOBBIX 3HAYCHHUM M YAaCTOTHI COOBITHII, B TOM YHCIIE IO
pe3yabTaTaM U3MEPEeHU 1 HaOII0ACHUH.

HaxoauTe BEpOATHOCTM  CIIy4ailHBIX COOBITHUA B  OMNbITaX, 3Has
BEPOSITHOCTHU AJIEMEHTAPHBIX COOBITUH, B TOM UYHCIE B OMbBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpaduyeckue MoJAENIU: AEPEBO CIy4ailHOro0 3KCIEpUMEHTA,
quarpamMMbl DWiiepa, YucioBas mpsmas.

OnepupoBaTh TMOHSATUSIMHU: MHOXECTBO, TMOJAMHOMXECTBO; BBINIOJIHATH
ornepalyyd HaJl MHOXECTBaMU: OOBEIUHEHHUE, IMEePECEUYCHHE, JIOMOJIHEHUE;
NEPEYUCIISIT DIEMEHTHI MHOKECTB; IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe Npe/iCTaBICHUEe MHOXKECTB U CBA3EH MEXIy
HUMH JJIs OTIMCAaHUS MPOLECCOB U SIBIICHUI, B TOM YHCIIE IPU PELICHUH 3a]1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

10 kaace

W3Bnekate u T1peoOpa3oBbIBaTh HWHPOPMAILINIO, TPEICTABICHHYIO B
pPa3IUYHBIX UCTOYHMKAX B BHJE TaOJUI], JUarpaMm, rpadukoB; MpeaCTaBIAThH
JaHHBIE B BUJI€ TaOJIUII, TUarpamMm, rpaduKoB.

Pemate 3amaunM oOpraHu3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABUI U METO/IOB.

Hcnonb30BaTh onucaTesbHble XapaKTEPUCTUKU I MACCHUBOB UYMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEAHUE 3HAUYCHHS U MEPBI PACCEUBAHUS.

HaxomuTe 4YacTOThl 3HAYEHWH M YacTOTBHI COOBITHS, B TOM YHCIE
MOJIB3YACH pe3yIbTaTaMu MPOBEIEHHBIX U3MEPEHUIN 1 HAOTIOICHUT.

HaxomuTh BEpOATHOCTH CIyY4aiilHBIX COOBITUH B WM3YYEHHBIX OIBITaX, B
TOM YHCII€ B OINbITaX C PaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITUAMH, B
CepHUAX UCIBITAHUM 10 MIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyJn.

NmeTp mpeacraBieHue O CIIydalHOM BEJIMYMHE W O PaCIpPEIeIICHUU
BEPOSATHOCTEMN.

NMets mpencraBieHue O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEI
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B IPUPOJIE U OOILIECTBE.
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TemaTnueckoe NJIaHUPOBaHUE Y4eOHOr0 Kypca (1mo rogaM 00y4eHus )

8 kJacc (e meHee 34 u)

Ha3Banmue
pasjaesa (TeMbl)
(koJaHYeCTBO OcHOBHOe coiepkaHue XapakTepucTUKA 1eATeJbHOCTH 00y4al0IINXCs
4acoB)
IIpencraBiieHue [IpencraBienue JTAHHBIX B |OcBanBaTh COCOOBI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX U YHUCIOBBIX MACCHBOB C
MaHHbIX Ta0uIax. [IpakTrueckue [MOMOIIBIO TAOMUIlT U JWMAarpaMM C HCIOJIb30BAaHUEM aKTyaldbHBIX M Ba)XKHBIX JaHHBIX
(7 v) BBIYMCJICHUS 10  TaOJM4YHBIM ((IeMorpaduyueckue TaHHbIE, TMPOW3BOJICTBO MPOMBIIUICHHOW M CEIbCKOXO3SIMCTBEHHOM
TTAaHHBIM. N3Bneuyenune U [MPOAYKIIUH, OOIIECTBEHHBIE U IIPUPO/IHBIE SIBIICHUSA).
WHTEpIpEeTaIus TaOmuHbIX [A3y4yaTh MeTobl PabOThl ¢ TAOMHMYHBIMU U TpadhUUECKUMH TPEICTABICHUSIMH JTaHHBIX C
naHHBIX. [IpakTdeckas pabdoTa [MOMONIBIO TU(PPOBEIX PECYPCOB B X0J1€ MPAKTUUECKHUX PAOOT.
«Ta0anie.
['paduueckoe Mpe/iCTaBJIeHHE
NAHHBIX B BUJE  KPYIOBBIX,
CTOJIOMKOBBIX (cTonmbuaThIX)
nuarpaMM. YUTeHne U MmocTpoeHue
arpamm. [Tpumepsl
nemMorpaguuecKkux JUarpaMm.
[IpakTuueckas pabora
«/Imarpammen»
OnucarejgbHast UucnoBeie  Habopel.  CpenneelOcBamBaTh MOHATHS: YHUCIOBONH HAOOp, Mepa LEHTPAIbHON TEHACHUUU (Mepa LEHTpa), B
CTATHCTHKA apudmeruyeckoe. TOM YHCIIe CpeliHee apudMeTndeckoe, MeanaHa.
(8 u) Menuana  4yuCIOBOTO  Habopa.OnuchbIBATH CTATUCTUYECKHE JAHHBIE C IOMOIIBIO CPETHETO apu(PMETHIECKOTO HMEHAHBI.
Y CcTONUNBOCTH MEAUAHBL. Pemare 3amaun.
[Ipaktnueckas pabora «Cpennue3yyaTh cBoOiicTBa CpelHUX, B TOM 4YHCIE C TOMOIIBIO IU(MPOBBIX PECYpPCOB, B XOE
3HAUYCHUS. MPAKTHYECKUX padoT.
HaubGonpimee u  HauMeHblieeOcBauMBaTh TOHSATHS: HauOoJbllee W HAUMEHbIEE 3HAYCHHs] UHCIOBOTO MAcCCHBA,
3HAUEHUS YHCIOBOrOo  Habopa.pa3zMax.
Pa3max. Pemath 3a1a4m Ha BEIOOP crIoco0a OMUCAHKS JAHHBIX B COOTBETCTBUU C MPHUPOI0N TAHHBIX|
U LEISIMU UCCIIEI0BAHMS
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HasBanmue
pasaeJia (TemMbl)

(koMYecTBO OcHoBHoOe coaepxkaHue XapakTepucTHKa 1eATeJbHOCTH 00y4arUInXCs
4acoB)
Cayuaiinas Cnydaiinas U3MEHUYMBOCTh (OcBaMBaTh NOHSITHUSI. YacTOTa 3HAYEHHM B MacCHBE MJAHHBIX, IPYNIHMPOBKA JIAHHBIX,
U3MEHYMBOCTH (mpumepsnl). YacToTa 3HaUE€HUN B [TUCTOTpaMMa.
(6 1) MaccuBe JaHHbIX. ['pynnupoBka. (CTPOUTH U AaHAJIM3MPOBATH I'MCTOIPaMMBIL, OAOUPATH [10AX0 AN AT TPYIIHPOBKY.
[ mcTOrpamMmbL. OcBanBarph Tpauueckue NPEJCTABICHHUS DPA3HBIX BHJOB CIIydyallHOM WM3MEHYHMBOCTH, B
[IpaxTnyeckas paboTa |rom umciie ¢ TOMOIIBIO HH(PPOBBIX PECYPCOB, B XOJIE MPAKTHUECKO paboThI
«CryyaiiHasi U3MEHYUBOCThY
BBenenue B ['pad, BEPIINHA, pedpo. |OcBauBaTes moHsTHSA: Tpad, BepmnHa rpada, pedpo rpada, CTeNeHb (BaJIEHTHOCTh
Teopuio rpagos [IpencraBnenue 3a1a4u C |BEpIIMHBI), IIETh U ITUKJI.
(49 nomoipio  rpaga.  Crenens [OcBamBaTh NOHATHS: NyTh B Tpade, dilepoB myTh, 00x0oa rpada, opUeHTHPOBAHHBII

(BaJIeHTHOCTbH) BepLIMHBL. Yncio
pébep M cyMMapHas CTEITCHb
BepimnH. Llens u nuki. Ilyte B
rpade. [IpencraBnenue 0
cBs3HocTH Tpada. O6xom rpada
(atstepoB myth). Ilpencrabienue
00 OpHEHTHPOBAHHBIX rpadax

rpad.

PemaTh 3a1aumM Ha TIOWCK CyMMBI CTeNeHeN BepIuH Trpada, Ha mouck ooxoxa rpada, Ha
MIOMCK MyTei B OPUEHTUPOBAHHBIX rpadax.

OcBanBaTh C€noOCOOBI TIPEACTABICHUS 33ja4 W3 Kypca aiureOpbl, TE€OMETPHH, TECOPHUHU
BEPOSTHOCTEH, APYTHX TPEJAMETOB C MOMOIIBI0 TpadoB (KapThl, CXEMBI, AIEKTPUICCKHE
ey, GyHKIMOHAIBHBIE COOTBETCTBUS) HA IpUMEpax.

BepositHOCTB M

Ciy4aliHbId ONBIT M CllydailHOE

OcBanBaTh NOHSATHS. CIyYallHBIA ONBIT M CIydallHOE COOBITHE, MAaJIOBEPOSTHOE U

yacToTa coObITHE. BeposTHOCTB U [[IPAaKTUYECKU JJOCTOBEPHOE COOBITHE.
cay4aiiHOr o JacToTa COOBITHSL. Posip [M3y4aTh 3HauYMMOCTh MAaJIOBEPOSITHBIX COOBITMM B HpUpOAE M OOLIECTBE Ha BaXKHBIX
COOBITHA MaJIOBEPOSITHBIX M IPAKTUYECKU [IpUMepax (aBapuy, HECUACTHBIE CIIydyaH, 3alllUTa MEepCOHAIbHOM MH(pOpMaluy, nepeaaya
(49) JIOCTOBEPHBIX COOBITHI B |IaHHBIX).
npupoje u B obuiectBe. Monera [M3y4aTh pojib KJIACCHUECKUX BEPOSATHOCTHBIX Mojenel (MOHeTa, WrpajbHas KOCTb) B
U WrpajbHas KOCTb B TEOPUHU [TEOPUU BEPOATHOCTEH.
BEPOSITHOCTEM. Ha6.uronaTth M M3y4aTh 4acTOTy COOBITUH B HMPOCTHIX HKCIEPUMEHTAX, B TOM 4YHCIE C
[IpakTuyeckas pabora «Yactora [MOMOUIBIO HH(POBBIX PECYPCOB, B X0OJI€ MPAKTHUECKONH PabOTHI
BBITAJICHUS OpiIa»
O0o0menne, [IpencraBnenue naHHbIX. ([IOBTOPATH N3ydE€HHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
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HasBanmue
pasaeJia (TemMbl)

OcHoBHoOe coaepxkaHue

XapaKTepHCTmca ACATECJIbHOCTH oﬁyqammnxcﬂ

(xosHUecTBO

4acoB)

KOHTPOJIb OmnucarenbHas cTaTUCTUKA. |[PemiaTs 3agaum Ha MPEACTAaBICHUE W ONKUCAHUE JIAHHBIX C IOMOULIBIO HM3YyYEHHBIX

59) BepostHOCTB CllyyallHOro [xapaxkTepucTuk. OOcCyxaaTh HNpUMepbl CIydallHbIX COOBITUM, MAaJOBEPOATHBIX U
COOBITHS [IPAKTUYECKU JOCTOBEPHBIX CIy4alHbIX COOBITUM, X POJIM B IPUPOJIE U KUZHU YEJIOBEKA
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9 kaacc (He meHee 34 1)

Kitaccnueckne MoJenu Teopuu
BEPOSITHOCTEM: MOHETa u

UrpajibHas KOCTb

Ha3Banmue
pasiena (TemMbI) OcHOBHOeE coiepkaHue XapakTepucTUKA 1eATeJbHOCTH 00y4aloImInXCs
(koTMYecTBO
4acoB)
IloBTOpEeHUE [IpencraBnenue JTaHHbIX. [IOBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY 3HAHU.
Kypca 8 kiiacca OnucarenpHas cTaTUCTUKA. PemiaTth 3aJa4d Ha NPEACTABICHHE M ONMCAHWE JaHHBIX C TMOMOLIBIO H3YYEHHBIX
(49) Crnyqaitnas U3MEHUYHUBOCTD. [XapaKTECPUCTUK.
Cpennue uymcioBoro Habopa. [PemaTs 3aJa4yd Ha TMPEACTABJICHHE TPYNIUPOBAHHBIX JAHHBIX W OMHUCAHUE CIIydalHOU
Ciyqalinbie COOBITHS. M3MEHYHBOCTH.
BepositHocTH u 4acTOTHl. |PemiaTh 3aJa4M Ha OMpeAeNieHHe YaCTOThl CIIyJalHBIX COOBITHM, 0OCYX/JICHHE MPUMEPOB

CIIydallHbIX COOBITHH, CITy9aiHBIX

COOBITHIL, X POJIM B IPUPO/JIE U KU3ZHU YEIIOBEKa

MAJIOBEPOATHBIX MW TPAKTHYCCKU TOCTOBEPHBIX

OnucarejabHast OTKJIOHEHHUSL. Jucnepcusi (OcBauBaTh MOHSITHSI: JUCIEPCHS U CTAHAAPTHOE OTKIOHCHHE, WCIOJIb30BaTh OITH
CTATHCTHKA. qUCIIOBOr0 Habopa. CTaHIapTHOE [XapaKTEPUCTHKH [UTs OMTUCAHUS PACCEUBAHUSI TAHHBIX.
PaccenBanme OTKJIOHEHHE YUCIOBOTO Habopa. [BeIABHIaTh runmoTe3bl 00 OTCYTCTBHU WJIM HAIMYUK CBS3H 0 AUArpaMMaM PacCeUBaHHMS.
TAHHBIX JlnarpaMMbl paccerBaHHsI CTpouTh JrarpaMMbl PacCCHBaHHs 10 MMEIONMMCS JaHHBIM, B TOM YHCIIE C MOMOIIBIO
(4 9) KOMITbIOTEpa
MHozkecTBa MHOECTBO,  MOJMHOECTBO. [(OCBaMBATh MOHSITHS: MHOKECTBO, SJICMEHT MHOXKECTBA, [0 IMHOYKECTBO.
(4 a) Omnepaiii  HajJ MHOXECTBaMH: |[BBINMOJHATH ONepamuu HaJl MHOKECTBaMU: 00beIMHEHHE, ITEpEeCeYeHHE, TOTIOTHCHHUE.
00beMHEHHE, nepeceyeHue, MCmoaIp30BaTh CBOWCTBA: IEPEMECTHTENILHOE, COYETATENBHOE, PpacHpeIeIUTENbHOE,
IOTIOJTHEHHE. BKJTFOYEHHSI.
CaoiicTBa oreparui Haa [Mcnmosib30BaTh rpaduueckoe MPeACTABICHHE MHOKECTB TPH ONMHUCAHUH PEabHBIX
MHOYECTBAMHU: [POIIECCOB U SBJICHUH, MIPH PEIICHUH 337124 U3 APYTUX YUeOHBIX MPEAMETOB U KYpCOB
[epEMECTHTENBHOE,
codeTaTesbHOE.
BeposiTHOCTD JJIeMeHTapHBIE COOBITHSI. OcBauBaTh MOHATHS. DJICMEHTAPHOE COOBITHE, CIydaifHOE COOBITHE KaK COBOKYITHOCTb
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HasBanmue
pasaeJia (TemMbl)

OcHoBHOe coaepxkaHue

XapaKTepHCTmca ACATECJIbHOCTH oﬁyqammnxcﬂ

(xosH4ecTBO

4acoB)

CTy4aiHOTO CnyqaiiHble COOBITUSA. [0JarONpPUSITCTBYIOIIUX 3JIEMEHTApHbIX COOBITHM, PaBHOBO3MOXHBIE 3JIEMEHTAapHbIE
coobITHS braronpusTcTByIOIINE COOBITHS.

(6 ) PIIEMCHTApHBIC COOBITHS. [PemaTh 3aJaul  HA BHIYHCJICHHE BEPOATHOCTEH COOBITMH 1O  BEPOATHOCTAM

BepostHoctr coObITU. OMBITHI
C PaBHOBO3MOKHBIMU
PIIEMEHTAPHBIMHU COOBITHSIMH.

CrydaifHbIN BBIOOD.
[IpakTuueckas pabota «OTMBITHI
C PaBHOBO3MOKHBIMU
PIIEMEHTAPHBIMH COOBITUSIMI

PIIEMEHTAPHBIX COOBITUH CITy4aiiHOTO OMBITA.

Pemath 3aJa4u Ha BBIYKMCIIEHUE BEPOSITHOCTE COOBITHI B OIBITaX C PABHOBO3MOXKHBIMU
RIIEMEHTAapPHBIMU COOBITUSIMU, B TOM YHCJIE C IOMOIIBI0 KOMIIBIOTEpA.

[IpoBoaMTHL M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMU (C
WCIIOJIb30BAHUEM MOHET, WUIPaJbHBIX KOCTEW, APYrux Mojened) B XOJe MPaKTUYECKOU
[paboThI

BBeneHue B TeOpPUIO

rpagos
(4 9)

JlepeBo.  CBoiicTBa  JepeBa:
€IMHCTBEHHOCTD nyTH,
CyliecTBOBaHUE BHUCSTYEH

BEPILUHBI, CBSA3b MEXKIY YUCIOM
BEpIITUH péoep.

[IpaBuiio yMHOKEHHUSL.

nu quCJIOM

OcBanBaTh NMOHSTHS. JEpEeBO Kak rpad Oe3 IuKIa, BUCSYas BEpIIMHA (JTUCT), BETBb
nepeBa, MyTh B JIEpEBE, TUaMETP JAepeBa.

N3yuyaTh cBOMCTBa JI€peBa: CYIIECTBOBAHHME BUCSYEH BEPIIHMHBI, €AMHCTBEHHOCTh IMYTH
MEX1y IBYMsI BEPIIMHAMU, CBSI3b MEX/1y YHCIOM BEPIIUH U YUCIOM pEOep.

PemiaTh 3aJa4u Ha MOUCK U MEpeUUCICHUE yTel B JepeBe, OMpeieIeHne Yncia BepIuH
wi pédep B nepeBe, 00Xo OMHAPHOTO JepeBa, B TOM YHCIE C MPUMEHEHHEM IpaBuiia
[YMHOKEHHUS
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HasBanmue
pasaeJia (TemMbl)

OcHoBHOe coaepxkaHue

XapaKTepHCTmca ACATECJIbHOCTH oﬁyqammnxcﬂ

(xosH4ecTBO

4acoB)

O0o00menne, [IpencraBnenue naHHbIX. [IIOBTOPATH N3yYeHHOE U BHICTPAUBATH CHCTEMY 3HAHMI.

KOHTPOJIb OmnucarenbHas CTaTUCTHKA. [PemiaTh 3aJauyM Ha I[PEJICTaBICHME U OINMCAaHHME [aHHBIX C IOMOIIbI0 M3YYEHHBIX
(49 ['padwi. BepostHocTh [xapakTtepucTuk. PemiaTs 3aga4u ¢ npuMeHeHrneM rpagos.

CITy4aitHOTO COOBITHSI.
J7eMEeHTbl KOMOMHATOPUKU

PemiaTh 3aga4u Ha HAXOXJIEHHWE BEPOSTHOCTH CIIYYallHOTO COOBITHS IO BEPOSTHOCTIM
PIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU
COOBITHSIMH.

PemiaTh 3a1aumM Ha HAXOXJIEHWE BEPOATHOCTEH OOBEIUHEHHS U TIEPECEUCHUsI COOBITUM, B
TOM YHCJIE HE3aBUCHUMBIX, C HCIOJIb30BaHWEM TrpadUiyecKuX MpeACTaBICHUN M JepeBa
CIy4ailHOTO OIIBITA.

PemiaTh 3axaum Ha nepedncieHre KOMOWHAIMH (YUClIa IEPeCTaHOBOK, YMCIIa COUETaHuUH ),
Ha HaXO0KJIEHUE BEPOSITHOCTEN COOBITUH C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C

MCIIOJIb30BaHUEM TpeyrosbHuKa [lackans.
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10

KkJ1acc (He meHee 34 4)

Ha3zpanue

pasiena (TembI) OcHoOBHOe coiepkaHue XapakTepucTUKA 1eATeJTbHOCTH 00y4aloIInXCs

(koTMYecTBO

4acoB)

I[loBTOpEHUE [IpencraBienue naHHbIX. [IoBTOPATH M3YyYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Kkypca 9 kiacca OnucarenpHas CTaTHCTHKA. Eeman, 3aJa4M Ha MMPEJCTaBICHUE U ONUCAHNE TAaHHBIX.

(49 Oneparun = Hajg ~ CcOOBITUSIMH. |[PemiaTh 3aauM Ha HAXOXKICHUE BEPOATHOCTEN OOBEIUHEHHS U TIEPECEUCHUs] COOBITUM, B

HezaBucumMocCcTs COOBITUI

TOM YHCJIE€ HE3aBUCHUMBIX, C HUCIOJb30BaHUMEM TIpadUuecKUX IpeACTaBICHUI U JepeBa
CIy4ailHOTO OIIBITA.

[PemiaTe 3aga4u Ha nepeynciieHne KOMOMHALNUN (YMCIIa TepecTaHOBOK, Yncia COUeTaHui),
Ha HAXO0KJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHUEM KOMOWHATOPUKHU, B TOM YHUCIE C
MCII0JIb30BaHuEM TpeyroyibHuka [lackans.

DJIeMEeHTBI KomOunaTtopHoe npaBwio |(OcBaMBaTh TOHATHUSI. KOMOMHATOPHOE IMPAaBWJIO YMHOXKEHUS, YIOPSAOYEHHAsl mapa,
KOMOMHATOPUKH  [YMHOXEHUSI. [lepecranoBku. [Tpoiika OOBEKTOB, IMEpPECTaHOBKA, (aKTOpUal 4HCIA, COYETaHHWE, YHMCIO COYETaHUH,
(49 @dakropuan. CoueraHus U 4uciao [rpeyronbHuk [lackass.
COUYCTaHUH. TpeyronbHuk |Pemath 3aiayd  Ha TEPEUYHCICHHE YIOPSIOYEHHBIX Iap, TPOCK, IEPECUHCICHHE
[lackans. [lpakTuueckas paboTa [IepecTaHOBOK M COYECTAHHH AJIEMEHTOB Pa3IMYHBIX MHOXKECTB.
«Bpranciienne BeposTHocTed ¢ |PemaTh 3aja4m Ha MPUMEHEHHE YUCIIA COYCTAHUI B anredpe (COKpanéHHOEe YMHOKCHHUE,
MCIT0JIb30BAHUEM onHOM HblOoTOHA).
KOMOMHATOPHBIX ¢ynkuui |Pemarb, mpUMeHssi KOMOMHATOPUKY, 3a7a4l HAa BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE
PIIEKTPOHHBIX TAOIUID C TIOMOIIIBIO JICKTPOHHBIX TAOJIUI] B XOJI€ MPAKTHYECKON PaOOTHI.
I'eomerpuueckasi [[‘eomerpuueckas BepoATHOCTh. (OCBaMBATH MOHSITHE TEOMETPUUYECKON BEPOSTHOCTH.
BEPOATHOCTD Cnyvaiinplii BeIOOp TOukM u3 |PemiaTh 3aJayM Ha HAXOXXJEHHE BEPOSITHOCTEH B OIBITAX, MPEICTABUMBIX KakK BBIOOD
(49 ¢urypsl Ha IUIOCKOCTH, W3 [TOYeK M3 MHOTOYTOJbHUKA, Kpyra, OTpe3ka WM JAyTd OKPYKHOCTH, YHCIOBOTO
OTpe3Ka, U3 IYyr' OKPYKHOCTU.  [IPOMEKYTKA.
NcnbiTanus VcneiTanue. Ycnex u Heyaada. (OcBaMBATh MOHSITHSI. HCIBITAaHHE, SJEMEHTApHOE COOBITHE B HUCHBITAaHUU (ycmeX u
BepHyiu Cepusi WCHBITAHUM 10 TEPBOTO [HEy/Iaya), Cepus MCIBITAaHUM, HACTYIUIEHUE MEPBOro ycrexa (Heyaaun), cepusl UCTIBITaHUuH
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HasBanmue
pasneJia (TemMbl)

OcHoBHoOe coaepxkaHue

XapaKTepHCTmca ACATECJIbHOCTH oﬁyqammnxcﬂ

(xosHUecTBO
4acoB)
(6 1) ycnexa. Hcnbitanus beprymu. |bepHysuim.
BepositHOocTH cOOBITHI B cepun [PemiaTh 3aiaul Ha HAXOXKJICHHE BEPOATHOCTEH COOBITHI B CEPHM MCIBITAHHIA JIO IEPBOTO
ICIIBITAHU I bepnymu. [ycnexa, B TOM 4Hciie C IPUMEHEHHEM (POPMYJIbI CYMMBbI F€OMETPUUECKON IIPOTPECCHH.
[IpakTHueckas pabora [PemiaTh 3ajauyM Ha HaXOXXJICHHE BEPOSATHOCTEH JJIEMEHTApHBIX COOBITUH B CEpUH
«McnblTanus beprymm» VCIIBITAaHUN DBepHylu, Ha HaXO0XIEHUE BEPOSITHOCTH ONPEIEIEHHOIO YHCIIa YCIEXOB B
CEepUM UCIBITaHUM bepHymum.
N3yyaTh B X0/1e MPAKTUYECKOH PpadoThl, B TOM YHCIIE C TTOMOIIBIO ITU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTH B CEPHUU UCIIBITAHUN bepHyiu.
CayuaiiHast CrnydaiiHast BEJIMYMHA u (OcBOMTHL MNOHATHS. CIlydallHasT BEIWYMHA, 3HAYEHUE CIy4yallHOM  BEJIMYUHBI,
BeJIUYUHA pacrpeneneHne  BEPOATHOCTEH. [pacIpelesIeHHe BEPOSITHOCTEN.
(6 u) Maremarnueckoe oxupanue u [M3ydyarb M 00CYKAaTh INPUMEPBI JUCKPETHBIX M HENPEPBIBHBIX CIIYYalHBIX BEIUYUH
crepeus CllydalHON ((pOCT, BeC 4eJIOBEKa, YHCICHHOCTb HACENeHMs, Jpyrue W3MEHUUBBIE BEJIMUYUHBI,
BEIINYHMHBI. IIpumeps! paccmaTpuBaBIIKECs B Kypce CTATUCTHKH), MOJENIBHBIX CIy4alHbIX BEIMYHMH, CBA3aHHBIX
MaTEMATUYECKOT0 OXKHUIAHUS KaK |CO CIIydailHBIMU OIbITaMH (OpOCaHne MOHETBI, UTPAIbHOM KOCTH, CO CIIy4allHbIM BBIOOPOM
TEOPETUYECKOTO CpeAHEero M T. IL.).
3HAYEHUS BEJIMYUHBL. OcBauBaTh NOHATHSA. MAaTEMaTU4YECKOE OXHMJAHUE CIy4allHOM BEJIMYUHBI  Kak
[lonstue o 3akoHe OOJBIIMX [TEOPETUYECKOE CpeAHEe 3HAa4yeHue, JAUCHEepCHs CIy4alHON BENMYMHBI Kak aHajor
qKcell. W3mepenue |[nucriepcuu 4nucioBoro Habopa.
BEPOSITHOCTEM ¢  noMmombio |[Pemiare 3aga4yMm  Ha  BBIUMCICHME MAaTeMaTHYECKOIO OXHAAHHA M JAUCIEPCUU
yacTtoT. [IpumeHeHne 3akoHa. NTMCKPETHOM.
O0o0menne, [IpencraBieHue naHHbIX. [[IOBTOPATH N3y4EHHOE U BBICTPAUBATH CHCTEMY 3HAHMI.
KOHTPOJIb OnucarenpHas CTaTHCTHKA. [PemiaTs 3aga4M Ha IPEACTABICHUE U ONTUCAHUE TAHHBIX.
(10 u) BeposATHOCTE ci1y4aitHOro PemaTh 3aga4uM Ha HAaXOXJEHUE BEPOSITHOCTEH COOBITHI, B TOM YHCIIE€ B ONBITAX C

COOBITHSL. DneMeHThI
KOMOMHATOPHKH. Cryuaiinbie
BEJIMUUHBI ¥ PacIIpeIeIICHUS

[PAaBHOBO3MOKHBIMH  3JICMCHTAPHBIMU CO6BITI/I$IMI/I, BePOHTHOCTeﬁ 06T>CI[I/IH6HI/I}I u
MEPCCCUCHU CO6BITI/II>'I, BBIUUCIIAITE BEPOATHOCTU B OIIbITaX C CCpHUAMU CHy‘I&ﬁHHX

MCITBITAHUI
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IIpu paspaboTke paboyeil mnporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUYTE€Hbl BO3MOXKHOCTHU
UCIIOJIb30BaHUSl  3JIEKTPOHHBIX (IU(POBBIX) 00pPA30BATENBHBIX PECYPCOB, SBISIOMIUXCS Y4€OHO-METOAMYECKUMU
MarepuaiaMi (MyJIbTUMEAUIHBIE TMPOTPAMMBbl, JJIEKTPOHHBIE YYEOHMKHM U 3aJaYHUKH, OJJIEKTPOHHBIE OHOJIMOTEKH,
BUPTYaJIbHbIE JIA0OPATOPUU, UTPOBBIE MPOTPAMMBbI, KOJJIEKIMU HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), MUCIOIb3YEMBIMU
st oOydeHus u BocnuTaHus oOydaromuxcss ¢ PAC, mnpeicTaBieHHbIMM B AJIEKTPOHHOM (IIMGPOBOM) BHIE H
peanu3yromumMu  auaaktudeckue Bo3MmoxkHocTH UKT, coxmepxkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00

0o0pa3oBaHUMU.

118



nmoaxoJAbl K OHNEHUBAHUIO IIVTAHUPYEMBIX PE3YJIBTATOB
OBYYEHUS

OCHOBHBIMH METOJIaMH MPOBEPKU 3HAHUW U yMEHUN O0OYyYaroIIUXCs MO
MaTeMaTHKe SIBISIOTCS YCTHBIM ONMpOC W MHChbMEHHbIE paboThl. K muchMeHHBIM
dbopmaM KOHTPOJISI OTHOCSITCSI: MaTEMaTUUECKUE TUKTAHTBI, CAMOCTOSITEIbHbBIE U
KOHTPOJIbHBIE PabOThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHOBHBIE BUIIBI TPOBEPKM 3HAHUW — TEKyllas W UTOromasd. Tekyiias
pOBEpKa MPOBOJUTCS CUCTEMATHYECKH M3 YpOKa B YpPOK, a WUTOroBas — IO
3aBEpIICHUHU TEMHBI (pa3jena), MKOJIBHOro Kypca.

ConepxxaHue OLEHKH, KPUTEPUHU, MPOLEAYypa, COCTAB HHCTPYMEHTapus
olicHUBaHMs, (opMa MpeJCTaBICHUs] PE3yJIbTATOB pa3padaThIBACTCS C Y4eTOM
TUTIOJIOTHYECKUX W  HUHIAMBUIAYAIBHBIX OCOOCHHOCTEH oOydJarommuxcs, UX
WHIMBUTYaJIbHBIX 0COOBIX 00pa30BaTEIbHBIX TOTPEOHOCTEH.

JUist  olleHMBaHUS  JOCTIDKEHHSI  IUIAaHUPYEMBIX  00pa3oBaTEIbHBIX
pe3ynbratoB ais yuyamuxcs ¢ PAC BaxkHa Takas opranusaius o0y4eHus, KoTopas
npenlycMaTpUBaeT CBsA3b OOYYEHMs] C JIMYHBIM JKHU3HEHHBIM OIBITOM CaMOTO
y4Yallerocss W pa3BUTHUE €ro KU3HEHHOM KOMIIETEHIIMU [UIsl MPEOJOJICHUS
dbopmanu3anuy MOJTYICHHBIX YMCHHUHN 1 3HAHUI.

OOyuatomuiics ¢ PAC wumeeT mnpaBo Ha NPOXOXKACHHE TEKYIIEH,
IIPOMEKYTOYHOM W TOCYJIapCTBEHHON MTOTOBOM aTTeCTAIlMH HE TOJBKO B OOIIEH,
HO W B MHBIX dopmax. [[imsa obyuaromerocs ¢ PAC 310 MoXeT OBITh aTTecTarus B
WHJVMBUAYaJIbHOM MOPSIAKE, B MPUBBIYHBIX YCIOBUSX, B IPUCYTCTBUH 3HAKOMOIO
MeJJarOrH4ecKoro  pabOTHUKA, C  HUCIOJB30BAaHUEM  PA3UYHBIX  CIIOCOOOB
ajanTali TPEIbABICHUA Y4YeOHBIX 3aJaHWi, C yYeTOM OCOOEHHOCTEH
JIMYHOCTHOTO,  3MOLMOHAJIBHO-BOJEBOTO M  IO3HABATEIIbHOTO  Pa3BUTHSA
obyuaromuxcs ¢ PAC.

[Ipu olleHMBaHUU JUYHOCTHBIX PE3YJIBTATOB HEOOXOAMMO OOECIEeUnuTh
WHJIMBUIYalN3al1I0 STATHOCTA OCBOEHUS 00pa30BaTEIbHbBIX PE3YJIbTATOB B CBS3U
C HEpPAaBHOMEPHOCTHIO U 0COOeHHOCTsIMU pa3Butus mkoiabHuKa ¢ PAC. Tlockonbky

OMOIHMOHAJIBbHO-BOJICBOC U JIMYHOCTHOC PA3BUTHUC AYTHYHOI'O IIKOJBbHHUKA HCPCIAKO
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3aJICPKUBACTCA 110 CPABHCHHIO C THUIIMYHO Pa3BUBAIOMIMMUCA CBCPCTHHUKAMU,
AO0IMyCTUMaA OpPUCHTAIUA Ha JIMYHOCTHBIC PE3YJIbTAThl € Y4YCTOM PCAJIBHOI'O

MCUXOJIOIrHYCCKOIr0 BO3pacTa.

CIHEUAJIBHBIE YCJIIOBUS PEAJIM3AIIUU JTUCIHIUTITJIMHbI

C yueroM 0cCOOBIX 00pa3oBaTeNbHBIX MMOTpeOHOCTEM, oOywaromuxcss ¢ PAC
HEO0OXOUMO:
- aJanTUPOBaTh METOABI MPEJICTABICHUS HOBOTO MaTepHalia, CIOCOOBI TEKYIIETO
KOHTPOJISI M  PENPE3CHTAMM TOJYYCHHBIX 3HAHWH, NPEAYCMOTPETh TIpH
HEOOXOJIMMOCTH BO3MOXXHOCTHh BBIMIOJTHEHUS YacTH 3aJJaHWA C HCIOJIb30BaHUEM
HKT);
- paspemath oOydaromumcs ¢ PAC MMeTh B KayecTBE CIPABOYHOTO MaTrepHalia
BU3YaJIbHBIC CXEMBbl M QJITOPUTMBI, OTIOPHBIC KOHCIICKTHI, TOMIArOBbIC HHCTPYKIINH,
NOMOTalolIMe B PEIICHUH MaTeMaTHYecKuX 3aaad (B TOM 4YHCIe, U BO Bpems
IIPOBEPOYHBIX padoT);
- B TOM cliydae, eciii ooyyarouuiics ¢ PAC ucbITHIBa€T CTOMKHE TPYAHOCTU B TOM,
YTOOBl CXEMAaTH3UPOBAaTh pEIIeHHE, clieJlaTh KPaTKYyl 3aluch WU IJIaH perIeHUs
TEKCTOBOM 3aJjau¥, MHTEPIPETHUPOBATH PE3YJIbTATHI, MOJYUYCHHBIE TPU PEIICHUH
3a/layd, PeKOMEHIYETCSl TIOCTETIEHHO YBEIUYMBAThH CIIOKHOCTH 3aJlaHHI, HAIpUMep,
OTPaHUYUTHCS TPOCTHIM PEHICHUEM 3a/layd, MPooKas paboTy MO MOITAITHOMY
MIPEOJIOJICHUIO KaK HA YpOKaX MaTeMAaTHKH, TaK U B paMKax peaiu3aliii MporpaMMbl
KOPPEKIIMOHHOMW paboTHhI;
- TpPU CTOMKUX 3aTPYJHEHUSX MPHU TOCTPOCHHHM YEepPTEKEH B Kypce T€OMETpUU
PEKOMEHJyeTCsl 4YacTh 3aJaHUil BBIMOJIHATH C HCIOJB30BAaHUEM HHQPPOBHIX
o0pa3oBaTeIbHBIX PECYPCOB, BU3YATH3UPYIOMINX TEOMETPUICCKUE MTPEICTABICHNUS,
- 1A IEPEHOCA TIOTYyYEHHBIX 3HAHUN B PEaTbHYIO KU3Hb PEKOMEHIYETCS CO37aBaTh
YCIIOBUS JUIsl OTPaOOTKM TIOTYyYEHHBIX HABBHIKOB BO BHEYPOUHON M BHEIIKOJIBHOUN
JESTENPHOCTA W TIOBCEAHEBHOW KH3HM C YyYaCTHEM M TIOMOIIBIO POAUTEIICH
obyuarormierocsi ¢ PAC

- TpU HEIOCTATOYHO PA3BUTOM MOTOPUKE WM CKIOHHOCTH K Makporpaduu,
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pa3pemmTh 00yJarIEeMycs M0JIb30BaThCS TETPAbIO B KPYITHYIO KIETKY;

- TpU HEAOCTAaTOYHOM CPOPMUPOBAHHOCTH TI'PaQOMOTOPHBIX HABBIKOB MOTYT
MCIIOJIb30BAThCS PA3IMYHbIE CIIOCOOBI aJanTallii YYEOHBIX MaTepUajoB U 3aJaHUil,
B TOM YHUCJE COKpallleHHe 00beMa MUCbMEHHBIX 3aJaHU MPU COXPAHEHUH YpPOBHS
CJI0’KHOCTH, BO3MOKHOCTh BBIIIOJIHEHUS 3aJjaHni ¢ ucnoib3oBanueM cpencts KT u
T.J.

- nopy4aTh oOy4daromumcs ¢ PAC BbilloNIHEHHE MPOEKTOB, MPE3EHTAUH, TOKIAJ0B

Ha TCMBbI U3 3TOTO pa3Jaciia JIJid MOBBIMICHUA MOTHBAIIUN K H3YUCHUIO IPCAMCTA.
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