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PabGouas nporpamma 1o yuebHoMmy npenmetry «MaremaTuka» (0a30BbIil YpPOBEHB)
(mpeametHas obOmacte «Marematuka W WH(OpPMATHKa») (llaiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTUKE, MaTeMaThKa) BKIIOYAET MOSCHUTEIbHYIO 3alHCKY,
coJepkaHue OOydeHHMs], IUIAHUPYEMbIE pe3ylbTaTbl OCBOEHHUS IPOTPAMMBI [0
MaTeMaTuKe, TEMaTUYECKOE IUIAaHUPOBAHHUE, MEpEUECHb (xomudukarop)
pacupenesieHHbIX MO KiaccaM MpOBEPSIEMBIX TPEOOBAHWM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€r0 00pa30BaHUs U AJIEMEHTOB
COJIep)KaHusl MO MaTeMaTuKe, MepedeHb (KoaudukaTop) mpoBepsieMbIXx TpeOoBaHUi
K pe3yjbTaTaM OCBOEHHsI OCHOBHOI 00pa30oBaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOILErO
oOpa30BaHMsI U AIEMEHTOB COJEPKAHUS M0 MaTEMaTHKE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno MaremMatuke I oOydawommxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo mMaTeMaTUKE Y4TEHBI HJACH U TOJIOKECHHS
KOHIICTIIINY PA3BUTHUS MaTeMaTHIeCKOTo oOpazoBanwus B Poccuiickoit denepanumu.

[IpeameToM MaTeMaTHKH SBISIOTCS (PYHIAMEHTAILHBIE CTPYKTYPHI HAIIIETO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXHBIX, HEOOXOIUMbIX
JUISl pa3BUTHUS HAYUHBIX U MPUKIAJAHBIX Ujiei). MaTemaTuueckue 3HaHUsI 00eCIeurnBaroT
NOHMMAaHUE NPUHIMIIOB YCTPOMCTBA M MCIOJB30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIPUSTHE W HMHTEPIPETAIUIO COLMAIBHOM, SKOHOMUYECKOH, MOJIUTHUYECKOU
nH(pOpMaIuu, AAl0T BO3MOXXHOCTH BBIMOJIHITh PACUE€Thl U COCTAaBISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUYECKUMU IPUEMAMU T'€OMETPHUUECKUX
U3MEpPEHUI M TOCTPOCHUMU, YNUTaTh MHGPOPMAIIMIO, MPEACTABICHHYIO B BUJE TaOJMII,
auarpaMM U rpadUKOB, KUTh B YCIOBHUSX HEONPEICICHHOCTH U TMOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3ydenne martematuku QopMupyeT y OOy4aromMXCsi MaTeMaTUYeCKUN CTHUIIb
MBIIIUICHUS, TTPOSIBIISIONINICS B OMPEIeICHHBIX YMCTBEHHBIX HaBbiKax. OOyuaromuecs
OCBaMBAIOT TAaKHE€ MPUEMbl U METOAbl MBIIUICHUS, KAaK HMHAYKOUS W JCAYKUHUS,
000011IeHre W KOHKPETHU3allMsl, aHAJIN3 U CUHTE3, KiacCUu(uKaius U cUCTeMaTHh3alus,
a0bcTparupoBaHue u aHajorus. OObEKThl MATEMATUYECKUX YMO3aKIIOUEHUM, TTpaBUiia UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTMUECKHX MOCTPOCHUM, CIOCOOCTBYIOT
BBIpaOOTKE yMEHHS (POpMyIupoBaTh, OOOCHOBBIBATh U JIOKA3bIBATh CYXKICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIIUIeHHE. M3yueHne MareMaTuKu oOecreduBaeT
dbopMHpOBaHUE AITOPUTMUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCHHUTAHHE yMEHUUN
JNEUCTBOBAaTh MO 3aJaHHBIM  AJTOPUTMaM, COBEpPUIEHCTBOBAaTb  H3BECTHBIE U
KOHCTPYMpOBaTh HOBBIE. B Tmpomecce pemeHus 3agady — OCHOBHOW y4eOHOU
JEeSTEeIPHOCT Ha YpOKAaX MaTEMaTUKH — pPa3BUBAIOTCS TBOpUYECKash M TMPUKIATHAs
CTOPOHBI MBIIIUICHUS.



OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh pa3BUBaTh y OOYYaIOIIMXCS TOYHYIO,
paloHaIbHYI0 U HH(OPMATUBHYIO peyb, YMEHHE OTOMpaTh HauOoJiee MOAXOMASIIUE
A3BIKOBBIC, CHMBOJHMYECKHE, Tpaduueckue CpeacTBa Uil BBIPAXKEHUS CYXKICHUN
Y HarJIIJHOTO UX IIPEACTABICHUS.

[Ipy u3yuyeHUum MaTEeMaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJAMHU
IIO3HAHUS IEUCTBUTEIBHOCTH, IPEICTABICHUAMU O IIPEAMETE U METOJAaX MAaTEMaTHKH,
UX OTJIMYUU OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATHUKY IS PELICHUS HAYYHBIX U PUKJIAAHBIX 3a1a4.

[IpuopurerHbiMu 1ENsIMU OOyYeHMs] MaTemMaTHke B 5-9 Kiaccax SIBISAIOTCS:

(opMupOBaHrE LEHTPATbHBIX MAaTEMAaTHUECKUX MOHATUN (UHMCIIO, BETMYMHA,
reoMeTpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIHs), 00ECIeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOT0 00pa3oBaHus 00yYaIOUINXCs;

MO/ABEICHUE OOyYaroUIMXCsli Ha JOCTYIIHOM [JIi HHMX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMATUKH U OKPY’KAIOIIEr0 MUpPA, IOHUMAaHWE MAaTEMATUKU KaK 4acTu
oO1Iel KylIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 0OydaroImuxcs,
II03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUNA, KPUTHYHOCTH MBIIUICHUS,
MHTEpECa K U3YYEHUIO0 MaTEMATHKH;

dopmupoBanne (GYHKIUOHAIBHOW MaTEeMaTHUECKOH TIpaMOTHOCTU: yMEHHS
pacno3HaBaTh MPOSIBICHUS MaTEeMaTHYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEAJIbHBbIX JKU3HEHHBIX CUTyalUsIX W IpPU HU3YUEHUM APYTUX Y4EOHBIX IPEIMETOB,
NPOSIBICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYyIUpOBaTh HX Ha S3bIKE
MaTeMaTHKd M CO3JaBaTh MAaTEMaTU4YECKHE MOJENM, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKHil ammapar Uil pelieHus [PaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJyYEHHbIE PE3YJIbTATHI.

OCHOBHBIE TMHUY COAEPKAHMSI IPOTPAMMBI 110 MaTeMaThke B 5—9 kiaccax: «Hucina
U BBIYMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U
HEpaBeHCTBA»), «DyHkuum», «['eomerpus» («I'eomerpuueckue Qurypel U HUX
CBOMCTBa», «M3MepeHre reoMeTprUueCKUX BEJINYUH»), «BeposSTHOCTh M CTATUCTHUKAY.
JlaHHble JIMHUM Pa3BUBAIOTCS NapaJljIeNbHO, KaXas B COOTBETCTBUU C COOCTBEHHOMU
JOTUKOW, OJHAKO HE HE3aBHUCHMMO OJHA OT JpYyrod, a B TECHOM KOHTaKTe M
B3aMMO/JICHCTBUMU.

ConepxkaHue nmporpaMMbl M0 MaTEMAaTUKE, paclpeesieHHOe M0 TojlaM 00y4YeHus,
CTPYKTYpPUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMUAIBHBIM
BorpocaM  oOywaromuecss — oOpaliaguch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TMOHATUSAMH W HaBbIKAMU OCYLIECTBJISUIOCH IOCJIENOBATENbHO U
MOCTYyNaTeNIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTE€MaTUYECKHX NpPe/ICTaBICHUNA OOydaroumxcs,
paciupsis 1 yriryomsisi ee, 00pasyst IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sBISE€TCS 00s13aTEIbHBIM YYEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO oOmiero oopasoBanus. B 5-9 knaccax maremaruka



TPaJAUIIMOHHO U3Y4YaeTCsl B paMKax CIeAYIOIUX y4eOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIJIOYas 3JIEMEHThI CTATUCTUKHU
u teopun BeposiTHoctel) u «['eomerpus». Ilporpammoil 1mo mMaTreMaTWKe BBOJIUTCS
CaMOCTOSTENbHBIN YueOHbINH Kypc «BeposSTHOCTh U CTATUCTUKAY.

OO6miee 4MCIIO YacoB, PEKOMEHJAOBAHHBIX [IJISI M3YyYCHHMs] MaTeMaTHKU (0a30BBIN
YpPOBEHb) Ha YPOBHE OCHOBHOIO 00I1Iero obpaszomanus, — 952 wyaca: B 5 kiacce —
170 yacoB (5 uwacoB B Hememwo), B 6 kimacce — 170 4gacoB (5 4yacoB B HEJENIO),
B 7 xiacce — 204 gaca (6 yacoB B HeJeno), B 8 kitacce — 204 yaca (6 4acoB B HEJENIO),
B 9 kiacce — 204 Jaca (6 4acoB B HEJICIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OGPA30OBAHUA

N3yueHne mMareMaTHUKyd Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHMs HANpaBiIeHO
Ha JIOCTM)KEHHE OOYYaloIMMUCS JIMYHOCTHBIX, METANpEeIMETHbIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB OCBOEHUS YUEOHOTO MIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JluyHOCTHBIE ~ pe3yJbTaThl ~ OCBOEHUS  MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTepPU3YIOTCS:

1) maTproTn4yeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpPECA K MPOLUIOMY M HACTOSAIIEMY POCCHUMCKOM MaTEMATHKH,
LEHHOCTHBIM OTHOILICHUEM K JIOCTHXKEHUSIM POCCUMCKHAX MATEMAaTHKOB U POCCHMCKOU
MaTE€MaTHYE€CKOM IIKOJbI, K MCIIOJb30BAHUIO 3TUX JOCTHKEHUM B APYTHX HayKax
Y TIPUKJIAJIHBIX cdhepax;

2) rpa:xKJIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN rpakIaHMHA U pealii3alliu ero Mpas,
MPEACTABICHUEM O MaTeMaTHYeCKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBACHUH, MPOLEAYp TPakKAAHCKOTO O0IIecTBa (HanmpumMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXXIEHHUIO S3TUYECKHX MpOoOJeM, CBSI3aHHBIX C NPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHHM HayKd, OCO3HAaHHMEM Ba)KHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUIOB B AEATEIbHOCTUA YUEHOTO;

3) TpyAoOBOE BOCIIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE YyYacTHE B PCIICHMM IPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpPAaBICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTU4YECKOIO
oOpa3oBaHMsI Ha NPOTSIKEHWHM BCEM JKU3HM JUIsl YCHEMIHOHM NpOoQecCHOHAIBLHON
NEATENbHOCTH M PAa3BUTUEM HEOOXOJIMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HWHAMBUIYAIbHOW TPAEKTOPUM OOpa30BaHUSl M JKU3HEHHBIX IUIAHOB C
YYETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY W 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3a7ad, pEIICHWH, pacCyXICHWA, YMEHUIO BHUICTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOT'0 NO3HAHUS:

OpUEHTAIMEeN B JEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIIOBEKa, NPUPOJIBI M OOIIEeCTBa,
MMOHMMaHUEM MaTEMaTUUEeCKON HayKH Kak cepbl YeIOBECUECKON NEATEILHOCTH, ITAIOB
€€ Pa3BUTUSA U 3HAYUMOCTH JIJIsi PA3BUTHUS IIUBWIM3ALUK, OBIaJCHUEM SI3bIKOM



MaTeMaTUKM W MaTeMaTU4YeCKOW KyJbTypOM KaK CpPEACTBOM IIO3HAHMS MMHPA,
OBJIZICHUEM IIPOCTEUIIMMH HABBIKAMH MCCIEA0BATEIBCKON IEATEIIBHOCTH;

6) puznueckoe BOCIIUTAaHMeE, (¢popmupoBanue KYJbTYPbI 310POBbS
IMOIMOHAIBHOTO 0J1arONMOJTyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTHUECKUE 3HAHUSI B MHTEPECaxX CBOETO 310POBbS,
BEJICHUS 3JI0POBOr0 00pasza >KWU3HU (30POBOE MUTAaHHE, COANAHCHPOBAHHBIN pPEXKUM
3aHATUN U OTABIXA, peryJsipHas pu3ndeckasi akTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JApPYroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUCHTaIlMel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHMU JJIs pelIeHUs 3aaad
B 00JIaCTH COXPAHHOCTH OKPY KAaIOIICH Cpe/ibl, INIAHUPOBAHUS MOCTYIKOB M OLICHKU UX
BO3MOXXHBIX TOCJHEACTBUNA JJIsi OKPY’)KAIOIIEH Cpelibl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa dKOJOTHYECKUX MPOOJIeM U IMMyTeH UX pelIeHuUs,

8) amanTanus K I3MEHSIOUIUMCH YCJIOBHSIM COLMAJIbHON M IPUPOJAHOI Cpebl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEOINPEIECICHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHUE
YUUTBCS y OPYTUX JIIOACH, TPUOOpeTaTh B COBMECTHOM AESATEIBHOCTA HOBBIC 3HAHUA,
HAaBBIKU U KOMIIETCHIIUU U3 OIIbITA APYTUX;

HEOOXOAMMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIEe (OPMYTUPOBATH
UJIeH, TTOHSTHUS, TUTIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YHCJIE paHEe HE M3BECTHHIX,
0CO3HaBaTh JePUIIMTH COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaLMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U ecTBus, GOPMYIUPOBATH U OIEHUBATH PUCKU U MTOCJIEACTBHS, POPMUPOBATH OTIBIT.

METAINPEIAMETHBIE PE3YJ/IbTATBI

B pesynbTaTe ocBOEHUS MPOrpaMMbl IO MaTeMAaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus y oOyuarorierocsi OyayT chOpMHpPOBAaHbI METANpPEIMETHBIE PE3yJIbTaThl,
XapakTepU3yIolrecs: OBJIAJCHUEM I103HABATEIbHBIMU YHUBEPCATbHBIMU YUE€OHBIMU
JNEUCTBUSMHM, KOMMYHUKATUBHBIMH  YHUBEPCAJIbHBIMU  Y4YEOHBIMU  JE€HCTBUSMH,
PEryIsTUBHBIMU YHUBEPCATbHBIMUA YUCOHBIMU JCHCTBUSMH.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS

[To3HaBaTenbHBIE  yYHUBEpPCAJbHBIE  ydeOHBIE  JCHCTBUS  OOECIEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB O0yYaAOMMXCs (OCBOSHUE METOJIOB
MO3HAHUS OKPYKAIOMIETO MHpa, TMPUMEHEHHE JIOTHUYECKHX, HCCIEI0BATEIbCKIX
oreparui, yMeHu padotath ¢ HHOOPMALIUECH).



Ba3oBble Jornueckue 1elCTBUSA:

BBIBIISIT M XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, MOHSATHI, OTHOIICHUA MEXKAY MOHATUSAMH, (POPMYIUPOBATH OINpEAETICHUS
MOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIH NpPU3HAK KIacCU(UKAIMK, OCHOBAaHUS
1J1s1 0000IIEHUS M CPAaBHEHUS, KPUTEPUHU MPOBOAMMOIO aHAJIN3a,

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKIIEHUS: YTBEPAUTEIbHbIC
U OTpHIIATeNbHbIC, EAMHUYHBIC, YACTHBIE U OOILIHE, YCIOBHBIC;

BBISIBJISITh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOPEUHUS
B (akTax, MaHHBIX, HAOMIONEHUSX U YTBEPKACHUSX, NpeiaraTh KPUTEPUH s
BBISIBJICHHSI 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

IPOBOJUTH BBIBOABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX WU
MHIyKTUBHBIX YMO3AKIIOUEHNH, YMO3AKIIOUSHHI 10 aHAJIOTUH;

pa3bupaTth JOKa3aTelnbCcTBA MaTeMaTHUECKUX  yTBEpKIEHHH (TIpsAMBIC U OT
HIPOTHBHOTO), POBOJIUTH CaMOCTOSITENIEHO HECIIOKHBIE J0Ka3aTeIbCcTBA
MaTeMaTH4ecKux (PaKTOB, BBICTPAaWBaTh apryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CIOCO0 perieHust yueOHON 3a1adyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BEIOMpaTh HanboJee MOAXOIAUINI C yIeTOM CaMOCTOSITENIbHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBble ncciieqoBare/ibCKue 1elCTBUSA:

WCIIOJIb30BaTh  BOIMPOCHl KaK HMCCICIOBATEIbCKUNA HMHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH, (PUKCHPYIOIIHE TPOTUBOPEUHE, POOIEMY, CAMOCTOSITEITHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THUIOTE3y, apTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE;

IIPOBOJIUTH 10 CAMOCTOSATEIHHO COCTABICHHOMY IIaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOe UCCIIEI0BAHUE TI0 YCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO OObEKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXKIY COOOi;

caMOCTOSITENIbHO  (popMynHpoBaTh OOOOIIEHWS W BBIBOJABI 10 pe3yJibTaTaMm
NIPOBEJICHHOTO HAOJIIO/ICHHs, UCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
pPE3yIbTaTOB, BHIBOJOB M 00O00IIEHNUI;

POTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIIBHUTATh
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh ~ MHGpOpMAIMU,  JaHHBIX,
HEOOXOMMBIX JIJTS PEIICHMUS 3a]1a4H;

BBIOMpATh,  AHAU3UPOBATh,  CHUCTEMATU3UPOBaTh U  UHTEPHPETHUPOBATH
WHOOPMAITUIO PA3TUIHBIX BUIOB M (JOPM MIPEACTABICHIS;

BBIOMpAaTh (opMy MpeicTaBlieHrs WHGOPMAIMN U WILTIOCTPUPOBATH pEllacMbie
3aJlayu CXeMaMH, rarpaMmmMaMu, HHOU rpaukoi U uX KOMOMHAIIUSIMU;



OLICHHMBATh HAJEKHOCTh MH(POPMALIUU O KPUTEPHSIM, MPEIOKEHHBIM yUUTEIEM
WiH c(hpopMyITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIe Y4eOHbIE TelCTBUS
KoMMyHMKaTUBHBIE  yHUBEpCajdbHbIC  Y4YeOHBIE  JIEHCTBUS  OOECIEUMBAIOT
c(hOpPMHUPOBAHHOCTH COTIMATBHBIX HABBIKOB O0YJAFOIITIXCS.

Oo0menne:

BOCIIPHHUMATh W (HOPMYJUPOBAaTh CYXKIEHHUS B COOTBETCTBHHM C YCJIOBHSMHU
n nejsiMnu 06HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
1 IMHNCBbMECHHBIX TCKCTAX, AaBaThb MNOACHCHHSA IIO XOI[y peHIeHI/IH 3a1a4u 1 HOJ'Iy‘-IeHHBIM
pe3yybTaTam;

B Xoze OOCYXIEeHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBbI, pEIIaeMOl 3a/1au, BHICKA3bIBATh WJICH, HAICJICHHBIC HA MOWCK PEIICHHS,
COTIOCTaBIIATh CBOM CYXJEHUS C CYXKICHUSIMH JPYTHX YYaCTHHKOB JIMAJIOTa,
oOHapyXHMBaTh Pa3JIMUNC U CXOJCTBO MO3MUIUH, B KOPPEKTHOU (hopMe GopMyITHpOBaThH
Pa3HOTIIACHSI, CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTI) pCBYJ'IBTaTI)I peH_IeHI/ISI 3agadu, SKCHepI/IMeHTa, HCCICAOBAaHUA,
MPOEKTa, CaMOCTOATEIBHO BBIOMpaTh (HOpMaT BBICTYIUIEHHS C YYE€TOM 3ajad
MPE3CHTAIUNA U OCOOEHHOCTEH ayTUTOPHH.

CorpyannuecTBo:

MMOHUMATh M UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATHLHON paOOTHI
P PEIICHUN YIeOHBIX MAaTEMAaTUUECKHX 33]1a4;

MPUHUMATh 1I€JIb COBMECTHON JIEATEIIbHOCTH, IUJIAHUPOBATh OPTraHU3aLUI0
COBMECTHOM pabOThI, pacipenesiTh BUAblI paboT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl, 00001IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYIIOBEIX (opmax paboTel (0OCykmeHus, 0OMEH MHEHHUSIMH,
MO3TOBbIE IITYPMbI U JPYTHUE), BBITIOIHATH CBOIO YaCTh paObOTHI M1 KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTUMHU YICHAMU KOMaH/IbI, OI[EHUBATh KAYECTBO CBOETO BKJIJa B OOIIUI
MPOJYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryJIHTI/IBHBIe YHUBEPCAJIDbHBLIC y‘leﬁﬂble I[CﬁCTBHH

PerynsaruBHble yHUBEpCalbHbIEe yueOHbIE ACHCTBUS 00ecreuynBatoT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUIaH, ajJrOPUTM pelieHus 3a1adyu (MM ero 4acTh),
BBIOMpATh CIOCOO pEIIEHUsST C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAapPUAHTHI PELICHUN C y4ETOM
HOBOM HH(OpMAaLIUU.
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CaMOKOHTPOJIb:

BIAaJETh CIOCOOaMU CaMOIPOBEPKH, CAaMOKOHTPOJSA IIpollecca M pe3yibTara
pelIeHnsl MaTeEMaTUYECKOM 3aauH;

NPEABUAETh TPYIHOCTH, KOTOpPbIE MOrYT BO3HHKHYTh IpPH PELICHUH 3aJayH,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAlJIEHHBIX
OLIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa JAESITEIbHOCTH IIOCTaBICHHOM LEIU U
YCIIOBUSIM, OOBACHATh HPUYUHBI JIOCTHIKEHUS WJIM HEIOCTHKEHUS LU, HaXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

IIpeameTHBIE pe3yabpTaThl OCBOEHUS IPOTPAMMBI IO MAaTEMAaTHKE IPEICTaBICHBI
1o rogaM oOydYeHHUs B pamMKax OTJENbHBIX y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Marematnka», B 7-9 kiaccax — KypcoB «Auiredpa», «l'eomerpus», «BeposaTHOCT
U CTaTUCTHKAY.
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PABOYAS ITPOTPAMMA YYEBHOTI' O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHbIMU TIENSIMH OOydYEHHsI MaTeMaTHKe B S5—6 Kiaccax SBIISIOTCS:
MPOJI0JKEHHE (POPMUPOBAHUSI OCHOBHBIX MAaT€MATUYECKHUX MOHATUN (YHCIIO,
BENIMUMHA, TreomeTpuueckass (¢urypa), o0OECNeYMBaAOIIUX MPEEeMCTBEHHOCTh H

MEePCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHuUs 00yJarONXCs;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH oOydaroumxcs,
MMO3HABATEIIbHOW AKTUBHOCTH, HCCIIEJIOBATEIbCKUX YMEHHWM, MUHTEpEeca K HU3YUYCHHIO
MaTE€MaTHKHU;

NoJiIBeIcHHe OOy4YarolIMXcsi Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MAaTEMaTUKN U OKPYKAIOLIETO MUPA;

dopmupoBaHre (PYHKIIMOHAIBHOM MaTE€MaTUYeCKOW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTEMaTHYECKHE OOBEKTHI B pEaIbHBIX JKU3HCHHBIX CHUTYaIlUsX,
IPUMEHSITh OCBOCHHBIE YMEHHS ISl PELICHUS MPAKTUKO-OPHUEHTUPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATh IIOJYYEHHBIE PE3YyJIbTaThl M OLEHHUBAaTh HMX HA COOTBETCTBUE
MIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHUM COJEpXkKaHUS Kypca MaTeMaThku B 5—6 Kkiaccax —
apupMeTndecKkass U TEOMETPUYECKasi, KOTOPBhIE Pa3BHBAIOTCS MapajUIeIbHO, KaKas
B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOW, OJHAKO, HE HE3aBUCHMO OJIHA OT JAPYIOM,
a B TECHOM KOHTAaKT€ M B3aUMOJECHUCTBHUU. TaKkke B Kypc€ MATEMATUKHU ITPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATENbHONU CTATUCTUKH.

N3ydyenne apudmMeTHUecKoro Marepuajia HAYMHACTCS CO CHUCTEeMaTH3aIluu

M Pa3BUTHS 3HAHWW O HATYPAIbHBIX YHCIIAX, MOJYYECHHBIX HAa YpOBHE HAYaJIbHOIO
obmiero oOpaszoBanus. [Ipm 3TOM COBEpIIICHCTBOBAHWE BBIYUCIUTEIBHONW TEXHUKU
u  (OpMHUpPOBAaHME HOBBIX TEOPETUYECKMX 3HAHWM COYETAeTCS C Pa3BUTHEM
BBIYMCIIUTEIILHON KYJBTYpbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIITUM MpHUeMaM
NPUKUIKA W OLEHKM PE3YJbTAaTOB BBIUUCICHUU. l3yueHrne HaTypajgbHBIX YHCEIN
MPOAO0JDKAETCA B 6 KJIACCE 3HAKOMCTBOM C HAaYAJIbHBIMU MTOHSITUAMU TEOPUU JETUMOCTH.
Hauano uzy4yeHus: 0ObIKHOBEHHBIX U JICCSITHYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MIePBbIN ATAI B OCBOCHUH JPOOEHi, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMU,
MOHATUSIMU TeMBbI. [Ipr 3TOM paccMOTpeHHe OOBIKHOBEHHBIX APOOEH B TOJTHOM 00BEME
MPEANIECTBYET M3YyUYCHHUIO JIECATUYHBIX JPOOEH, 4TO 1e1ecoo0pa3Ho ¢ TOYKH 3PCHUS
JIOTUKU HW3JI0)KEHUSI YUCIIOBOW JIMHWM, KOTJA MpaBWJia JACHCTBUU C JECATUYHBIMU
IpOOSIMU MOKHO OOOCHOBATh YK€ WM3BECTHBIMH AJITOPUTMAMH BBITIOJIHCHUS JICUCTBUI
C OOBIKHOBEHHBIMHU JIpOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JpOOSIMU PaCHIUPUT
BO3MOXHOCTH JIJII TOHUMaHUSA OOYYalOIMUMHKCS TPUKIAJTHOTO MPUMEHEHUS HOBOU
3allUCU TMPU U3YUYEHUHU JIPYTUX MPEIMETOB M MPU NPAKTUYECKOM HMCIOIb30BAHUM.
K 6 xmaccy oTHeceH BTOpOW dSTam B M3Y4YEHHH APOOEH, T/Ie MPOUCXOAUT
COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHUS U TIPeoOpa3zoBaHus qpoOeii, 0CBOCHUE HOBBIX
BBIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHHE TEXHHKW BBIYHCICHHI, B TOM YHCIE
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3HaUEHU BBIPAXKEHUM, COAEpXKAIIUMX M OOBIKHOBEHHBIE, M JIECATUYHBIE ApPOOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, PACCMOTPEHHE MMPUEMOB PELICHH 3a7a4 Ha JPOOH.
B Havasie 6 ki1acca NpOMCXOANUT 3HAKOMCTBO C ITOHSTHEM IIPOLIEHTA.

OCOOEHHOCTBIO N3YUYEHUS MOJOKUTEIBHBIX U OTPULIATENIBHBIX YUCEN SBISETCA TO,
YTO OHM TAK)K€ MOTYT pacCMaTpHUBaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayaie
n3yuyeHus: Tembl «lloOXKHUTENbHBIE U OTPULIATENBHBIE YUCIA» BBIACISIETCS MOATEMA
«llenble 4wncna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPHLATEIBHBIMUA YHCIAMU
Y IEWCTBUSIMU C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHA YHCIAMU IPOUCXOJUT Ha OCHOBE
COZIEPKATENBHOIO0 MOAXO0Ja. JTO MO3BOJSET HAa JOCTYIHOM YpPOBHE MO3HAKOMHUTH
oOyyJarommxcsi MPakTUYECKH CO BCEMH OCHOBHBIMHM MOHSTHUSIMUA TEMBI, B TOM YHCIIE
¥ C TMpaBUJaMH 3HAKOB TMPU BBHIMOJHEHHH apuPMETHUECKUX aencTBuid. M3ydenue
palMOHANIBHBIX YK CEN OyIEeT MPOIOHKEHO B Kypce ainreOpsl 7 Kiacca.

[Ipn oOyueHMM peHICHUIO TEKCTOBBIX 3a7ad B S5—6 Kiaccax HCIONb3YIOTCS
apudmernueckue npuemsl pernerus. [Ipu oTpaboTke BEIYMCIUTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpPHUBAIOTCS TEKCTOBBIE 3aa4y CIIEAYIOIIMX BUJIOB: 33/1a4 HA IBUKEHHUE,
Ha YaCcTH, Ha TOKYIKHU, HA padOTy U MPOU3BOIUTEIBLHOCTb, Ha TPOLIEHTHI, HA OTHOILIEHHUSI
n nponopuun. OOyyaromuecs 3HAKOMSTCS C IpPUEMaMU pelIeHUs 3ajad nepedopom
BO3MOJKHBIX BapHaHTOB, y4aTcsi paboTaTh ¢ MHQOpMaLuUel, MPeACTaBICHHON B (opMe
TAOJIMIL] UM AUArpaMM.

B mporpamme yuebHOro kypca «MaremaTtnka» MNpeaycMOTPEHO (popMuUpoOBaHUE
IPOIEIEBTUYECKUX alreOpandyeckux MNpeacTaBieHui. bykBa Kak CUMBOJI HEKOTOPOIO
yycia B 3aBUCHUMOCTM OT MAT€MaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass cHMBOJIMKA IIMPOKO HCIOJIb3YETCS MPEXKIE BCEro sl 3amuch OOLIUX
YTBEPKJICHUU U TPEATIOKEHUH, (POPMYJI, B YACTHOCTHU J1JIs1 BBIYUCIECHUS T€OMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENSD YUCIIA.

B nmporpamme yueOHOro Kkypca «MaTemaTuka» NpeICTaBlieHa HarJsaHas
reoMeTpHs, HampaBjeHHas HAa pa3BUTHE OOpPAa3HOTO MBIIUICHUS, MTPOCTPAHCTBEHHOIO
BOOOpaKEHUs1, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YYECHUH I'€OMETPUH,
KOTOpPBI OCYLIECTBJISIETCS HAa HArJISAHO-IIPAKTHYECKOM YpPOBHE, ONMUPAETCS Ha
HarsigHO-00pa3Hoe  MbllUleHHe  oOyuaromuxcs.  boribimas — poib  OTBOIUTCS
MPAKTUYECKON JESTEIbHOCTH, ONBITY, SKCIIEPUMEHTY, MoenupoBannio. O0yJaronuecs
3HAKOMATCA C T€OMETPUYECKUMHU (PUTypaMu Ha IJIOCKOCTH UM B MPOCTPAHCTBE, C UX
OPOCTEHIIMMUA  KOHPUTYpaLUSIMH, Yy4yaTcsl H300pakaTh HMX Ha HEJIMHOBAHHOW U
KJIeT4aTo OyMmare, pacCMaTpUBaIOT WX MPOCTEHIINE CBOMCTBA. B mporecce n3yuenus
HaTJISITHOW T€OMETPUN 3HAHUS, MOJTyYSHHbIE OOYYaloNIMMHCS HAa YPOBHE HAYaJIbHOTO
oO1ero 00pa3oBaHusi, CHCTEMAaTU3UPYIOTCS U PACILIUPSIIOTCA.

CornacHo y4eOHOMY IUTaHy B 5—6 KjlaccaxX M3y4yaeTcsl MHTETPUPOBAHHBIN TIPEMET
«MaremaTuka», KOTOpBIH BKJIIOYAeT apU(PMETHUUECKUH MaTepual M HarJsaJHYHO
TFEOMETPUI0, a TAK)KE IPOINEAECBTUUECKHE CBEICHUS U3 alIreOpbl, 3JIEMEHTHI JIOTMKU
Y Hayaja OMUCcaTeIbHON CTaTUCTHUKH.

OO111ee ynciio 4acoB, peKOMEHAOBAHHBIX JUIsl U3yUeHUs: MaTeMaThKu, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefient0), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).
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COIEPKXAHUE OBYYEHMUSA
S KUIACC

HarypaabHble 4yuciIa U HYJIb

Harypansnoe wuyuncmo. Psjng  wHarypanmpHbix umcen. Yucino 0. HM3o0pakeHue
HaTypaJIbHBIX YMCEJl TOUKaMU Ha KOOPAUHATHOW (YMCIIOBON) IPSMON.

Ilo3unmonHas cucremMa cyuciaeHus. PuMckas Hymepanus Kak IIpuMep
HETIO3ULIMOHHOM CUCTEMBI CUNCIICHHUS. JlecsITuUHas cucTtemMa CYUCIICHUS.

CpaBHEHME HATypaJIbHBIX YKCEJ, CPABHEHUE HATYpaJIbHBIX YHCEIN C HYJIEM.
Cnoco6bl cpaBHeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CrnoxxeHre HaTypaldbHBIX YUCEN, CBOMCTBO HYJS MPHU CIOKEHUU. BrlunTanue kak
NEUCTBUE, OOPATHOE CIOKEHHIO. YMHOXEHUE HATypaJbHBIX YHCEJ, CBOWCTBA HYJIA
W CIUWHUIBI TpU YMHOXEHHMU. JlerdeHne Kak JeiicTBhe, OOpaTHOE YMHOXKEHHUIO.
KoMnoHeHThI neiicTBUi, cBA3b Mexay HUMHU. IIpoBepka pesynbrara apudmMeTnyeckoro
neiictBusi. IlepemecTurenbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U
YMHOKEHHS, paclpeAeInTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OykB s 00O3HAUEHUS HEU3BECTHOIO KOMIIOHEHTA U 3alMCH
CBOMCTB apu(METUUECKUX ACHUCTBUH.

JlenuTenu U KpaTHbIE YMCIIA, Pa3I0KeHUE HA MHOXUTENU. [IpocTeie n cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /leneHue ¢ octaTkom.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesIeM. 3alliuCh YKCJIa B BUJIE CYMMBI pa3psIHbIX
CJIaraeMblIX.

YucnoBoe BrIpakeHHE. BpIUKMCIEHNE 3HAYEHUM YMCIOBBIX BBIPAKECHHUH, IOPSIOK
BBIIIOJIHEHUs JEUCTBUM. VIcronbp30BaHME NpU BBIYHUCICHUSAX IEPEMECTUTEIBLHOIO
U COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIO)KEHUS M YMHOXXEHHUS, PaCIpeIeIUTEIbHOrO
CBOWCTBA YMHOKECHHUSI.

{poon
[IpeacraBnenne o npobu Kak crmocoOe 3amucu 4acTu BennduHbl. OOBIKHOBEHHBIE

apoou. IlpaBunpHble M HenmpaBwibHblE ApoOu. CmemaHHas ApoOb, MPENCTaBICHUE
CMEIIaHHON ApoOM B BUAE HENPABUIBHOW JIpOOM M BBIAEICHUE LEJIOH YacTU YHUCIIA
W3 HempaBwiIbHOW npobu. M3o0paxkenue apoOeil TOYKaMU Ha YUCIOBOW TMPSIMOM.
OcHoBHOe cBoiicTBO Jpobu. Cokpauienue Apoden. IlpuBenenue npobu K HOBOMY
3HaMmeHareno. CpaBHEHHE JpOOEH.

CrnoxxeHue ¥ BBIUMTAHUE IpoOeil. YMHOXEHHE W JAeNeHHe ApoOei, B3auMHO-
oOpaTHbie 1poOu. HaxoxaeHue 4acTu Leaoro v Leyioro mo ero 4acTu.

Hecstuunas 3amuch gpoOeid. IlpemcraBmeHune necaTHYHOW 1poOW B BHIE
O0ObIKHOBEHHOU. M300pakeHue NeCATUYHBIX ApOOed TOYKaMHU Ha YHCIOBOM MPSMOM.
CpaBHeHHE IECATUYHBIX IpOOeil.

Apudmernueckue AeMCTBUS ¢ AECATUUHBIMU IpoOsAMH. OKPYTIIEHUE E€CITHYHBIX
Tpo0ei.
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Penienue TeKCTOBLIX 3a/1a4

Pemenre TEKCTOBBIX 3a7a4 apU(PMETHIECKUM CIOCOOOM. PerieHue jJorudeckux
3amad. Pemenue 3amau nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPY PEIIEHUH 3a/1a4 TaOJIHUI] U CXEM.

Pemenune 3agay, coepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMSs, PACCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTh. EIMHUIBI HW3MEpPEHUs: MaCChI,
o0bema, 1IeHbI, PaCCTOSIHUS, BpeMEHHU, CKOPOCTH. CBSA3b MEXIY CIMHUIIAMHA U3MEPEHUS
Ka)KJIOM BEJIMUMHBEI.

Pemienre 0CHOBHBIX 3aj1a4 Ha JPOOH.

[Ipencrapiienue TaHHBIX B BUAE TAOIUIL, CTOJIOYATHIX JUATPAMM.

Harasignasi reomerpust

Harnsgaele npencraBienus o ¢urypax Ha IMJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
JIy4, YroJ1, JIOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, KpYT. YT0u1. [IpsiMOii, OCTpBIi, TYIIOM
Y Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METpUYECKHE €IMHWLBI JUIMHBL. J[MMHAa JOMaHOW, NEPUMETP
MHOTOyTroJibHUKa. I3MepeHne u nocTpOoeHUE yIJIOB C MTOMOIIBI TPAHCTIOPTUPA.

Harnmsmaple mpencrtaBiaeHuss o (Qurypax Ha ITUIOCKOCTHA: MHOTOYTOJIBHHK,
MPSIMOYTOJIBHHK, KBaJIpaT, TPEYTOIBHUK, O PABEHCTBE UTYP.

N3o0pakenne ¢uryp, B TOM uyuciae Ha kierdaton Oymare. [loctpoenue
KOH(UTYypanuii u3 yacTer mpsMoi, OKpYKHOCTH Ha HEJIMHOBAaHHOM U KJIeT4yaToi Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Imomaap  OpsIMOYTrOJABHUKA M MHOTOYIOJIBHUKOB,  COCTaBJICHHBIX W3
OpsIMOYTOJIbHUKOB, B TOM uucie (GUryp, M300paK€HHbIX Ha KjeTdyaTtoil Oymare.
Ennaunner nsmepenus miomaiu.

Harnsanele mpenctaBiieHUss O NPOCTPAHCTBEHHBIX (Urypax: MpsSIMOYTOJIbHBIN
napajienenunes, Kyo, MHOrorpaHHuKU. M300paxkeHne mpocTeHmx MHOTOTPAHHUKOB.
Pa3BepTku kyOa u napayenenunena. Co3nanue Mojene MHOrorpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaTEPUAJIOB).

O0ObeM MpsIMOYTOJIBHOTO Mapajuienenunea, kyoa. Enunuiibpl usmepenus: oobema.

6 KIIACC

HartypajabHble unciia

ApudmeTnueckue JEHCTBUS C MHOTO3HAYHBIMU HATYpPAJIbHBIMH  YHCIAMH.
YucnoBble BBIpaXEHUS, MOPSIOK JICHCTBHM, HUCIOb30BaHWE CKOOOK. Mcrmonb3oBaHue
IpPH BBIYUCICHUSX MEPEMECTUTEIHPHOTO W COYETATENLHOTO CBOWCTB CIIOXKCHHS U
YMHOXEHHS, paclpeeuTeILHOTO CBOMCTBa YMHOKEHUsA. OKpyTIeHHEe HaTypalbHBIX
qrCeT.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBITUIN OOITUI TeTUTEh M HANMEHbIIIee 0011Iee
KpatHoe. /[emuMocTh CyMMBI U TIpon3BeeHUS. JleieHne ¢ 0CTaTKoM.
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Jpoon
OObIkHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JIpoOM, COKpallleHHEe JIpoOei.

CpaBHenue u ynopsiounBaHue napoOei. PemieHue 3agau Ha HaXOXKIEHUE YaCTH
OT 1EeJIOTO W LEeJoro mo ero yactu. JpoOHOe dYHuCIO Kak pe3yibTaT JIeJIeHUs.
[IpeacraBnenue AeCITUYHOM APOOM B BHJIE€ OOBIKHOBEHHOW ApoOM M BO3MOKHOCTH
npencTaBieHus OOBIKHOBEHHOM Apobu B BuAe aecaTuyHou. JlecsTuuHbie apoOu
U MeTpuyeckas cucrteMa mep. ApupMeTudecKkue ACUCTBUS M YUCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JICCATUYHBIMU JPOOSMHU.

OtHouenue. Jlenenue B JaHHOM OTHOIIeHHH. Maciita0, mpomnopius. [Ipumenenue
IIPOTIOPLIMN IPH PELIEHNUH 3a]a4.

[TonsiTrie mporieHTa. BelumciieHne MPOIEHTa OT BETWYMHBI U BEJIMYMHBI MO €€
OpOLEHTY. BbIpakeHne NpPOLEHTOB [AECATUYHBIMU JpoOsiMu. Pemienue 3amad Ha
IPOIEHTHI. BhIpaxkeHre OTHOIIEHNS BEIMYMH B MPOIICHTAX.

IHoJi0:kUTENBHBIC M OTPULIATEIbHbIE YHCJIA

[TonoxurensHble W oTpuLaTeNbHble uncha. Llenpie uyncna. Monysbs 4yucia,
reoMeTpUYeCcKasi MHTEpHIpeTanus MoayJs uncia. M3o0paxkeHune yucen Ha KOOPAUHATHON
npsmoit. UucnoBeie mpoMexyTku. CpaBHeHue uucen. ApudMeTuyeckue ACHCTBUS
C TOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMU YU CIIAMU.

[IpssMoyroJsibHAsE cUCTEMAa KOOpPAMHAT Ha IUIOCKOCTH. KoopAuHATBl TOYKM HA
iockocTu, abciucca u opauHarta. [loctpoenue Touek u GUTyp Ha KOOPJIAWHATHOM
IJIOCKOCTH.

bykBeHHbBIe BbIpaKeHus

[IpuMeHneHnrne OyKB AJid 3alKMCH MAaTEMATHYECKUX BBIPAXKEHHM W TPENSIOKEHHM.
CpoiictBa apudmeTrueckux JehcTBUN. DByKBEeHHBIE BBIpRXEHHS U  YUCIIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMysbl HEpPUMETPa U IUIOMIAJMA NPSIMOYTOJIbHUKA, KBaapara, o0bema
napajiesienunena u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemrenne TekcTOBBIX 3ada4 apu(PMETHUSCKHM CIocoOoM. PemieHue JTormdecKkux
3a1a4. Pemenue 3a1au nepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, coqeprKaimx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIUYMHbBI: CKOPOCTD,
BpEMsl, PaCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOUTEILHOCTD, BpEMs, 00beM
paboThl. EquHUIIBI U3MEpPEHUs: MacChl, CTOUMOCTH, PACCTOSIHHS, BPEMEHH, CKOPOCTH.
CB43b MEXy €AUHUIIAMHA U3MEPEHUS KaKI0M BEIMUYUHBI.

Pemienune 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMOPIMOHATBLHOCTHIO BEIUYUH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3aa4 Ha IPOOM M MIPOLICHTHI.

OueHka W TIpUKHAKA, OKpyrJieHHe pesyiabrata. CocTaBiieHHe OyKBEHHBIX
BBIPKCHUH T10 YCIOBUIO 3aa4H.

[IpencraBieHre JaHHBIX C TOMOIIBIO Tabmui, u jguarpamMm. CronaOdateie
JarpaMMbl: YTEHHUE U MTOCTPOCHUE. UTEeHUE KPYTOBBIX JUArPAMM.
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Harasignas reomerpust

Harnsanele npencraBieHus o Gurypax Ha IJIOCKOCTH: TOYKA, MpsAMasi, OTPE3OK,
Jqyd4, YTroJl, JIOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJbHUK, TPEYTOJIBHHUK, OKPYKHOCTD,
KpYT.

B3anmHoe pacnonokeHue ABYX MPSMBIX HA IUIOCKOCTH, MapajuIeNIbHbIE MPSMBbIE,
MEepIEHIUKYIISpHBIC IPsiMble. MI3MepeHue pacCTOSHUN: MEXKTY IBYMs TOYKaMH, OT TOUKH
JIO TIPSIMOM, JIJIMHA MapLIPyTa Ha KBaAPATHOM CETKE.

N3MepeHne ©W NOCTpOEHHE YIJOB € I[OMOLIBKO TpaHCHopTHpa. Bumel
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIHN, TYNOYTOJbHBINA, PAaBHOOEAPEHHBINH,
PAaBHOCTOPOHHUU. YeTBIPEXYTONbHUK, IPUMEPHI YETBIPEXYTOJIBHUKOB. [ [pAMOYTONIBHUK,
KBaJpaT: MCIOJb30BAHUE CBONCTB CTOPOH, VYIJIOB, auaroHaieid. M3oOpaxkeHue
reOMETPUUYECKUX (UTyp Ha HEJIMHOBAHHOW Oymare C HCIOJIb30BAHUEM LUPKYJIS,
JUHENKH, YyroJbHUKa, TpaHcnoptupa. [loctpoenus Ha kieTdyaroil Oymare.

[lepumerp MHoroyronpHuka. [loHsiTHe Tuomanu QUrypbl, €IUHULBI U3MEPEHUS
wiouaau. [IpubnmxenHoe u3MepeHue miomaan Guryp, B TOM YMcie Ha KBaJpaTHOU
cetke. [IpnbnmkeHHOe M3MepeHue JJIMHBI OKPYKHOCTH, MJIOIIAU KpyTa.

CummeTpusi: LIeHTpajabHas, OceBasi U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsanele npeacTaBieHus 0 IPOCTPAHCTBEHHbBIX (GUTypax: napauienaenunes, kyo,

npusMa, nupammuaa, KoHyc, IIMHAP, map u chepa. M3o00pakeHue npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3BepTOK MHOTOTPAaHHUKOB, IMIIMHPA U KOHYca. Co3iaHue Mojenen
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, IIIACTUIINHA U APYTUX MAaTEPUATIOB).

[Tonarune oObema, enMHHIBI H3MepeHHs oO0bema. OO0BEM NIPAMOYTOJIBLHOIO

napajuenenunena, Kyoa.

HPEIMETHBIE PE3YJIbTATDHI

[IpenMeTHble pe3yibTaThl OCBOCHHUS TPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yucia 1 BbIYUCTICHUSA

[lonumMaTe U MPaBWIBHO YHOTPEOJSITH TEPMHUHBI, CBSI3aHHBIE C HATypaTbHBIMHU
YuCcIaMy, OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMHU.

CpaBHUBaTh M YNOPSAJI0YMBATh HATYpalibHbIE YHCJA, CPABHUBATH B MPOCTEHIINX
City4asix OOBIKHOBEHHBIE IpOOU, AECATUUHBIC APOOH.

CoOTHOCUTDH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M W300pakaTh HaTypajbHbIE YHCIIa TOYKAMH HA KOOPAMHATHOW (YMCIIOBOM)
IIPSAMOM.

BoeinonaaTe  apudMeTHyeCKHe JIEUCTBUSL €  HATypaJbHBIMU  YHUCIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MMPOCTEHUINNX CITydasiX.

BrINOMHATE NPOBEPKY, NPUKUJIKY PE3YIIBTATA BHIYUCICHUMN.

OKpyrisTh HaTypaldbHbIE YUCIIA.
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Penienue TeKCTOBLIX 3a/1a4

Pemates TekcTOBBIE 3amauu  apuUPMETHYSCKUM CIIOCOOOM W C  TIOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOKHBIX BApUAHTOB.

Pemate 3amaun, cogepxaiiyue 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIUUYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCT.

Hcmonb30BaTh KpaTKUE 3alliCH, CXEMBI, TaOJIUITBI, 0003HAYCHHMS TIPH PEIIICHUH 3a/1a4.

[Tosb30BaTHCS OCHOBHBIMU E€IMHHIIAMH HU3MEPEHUA: LIEHBI, MAaCChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHA €IMHULIBI BEJIMYNHBI YE€PE3 IPYTHE.

W3Bnekarb, aHaIM3WpOBaTh, OILCHUBATh WH(MOpPMAIMIO, TPEACTABICHHYIO B
TalbJuIle, Ha CTOJOYATOM auarpaMme, WHTEPIPETUPOBATH IMPECTABICHHBIC JaHHBIC,
HCTOJI30BaTh JJAHHBIE ITPU PELICHUU 3a4a4.

Harasignas reomerpust

[Tonbp30BaThCA r€OMETPUUECKUMH MOHATUSAMU: TOUKA, IPsIMasi, OTPE30K, JIy4, YroJ,
MHOI'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpUMEpPbl OOBEKTOB OKPYXKAIOIIET0 MHUpPa, HUMEIMMX (opmy
U3YUYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonps30BaTh TEPMUHOJIOTHIO, CBA3AHHYK) C YIJaMU: BEpPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKaMU: YIOJI, BEPIINHA, CTOPOHA, AUArOHANIb, C OKPYKHOCTBIO: PaJHycC,
IUaMeTp, LEHTP.

N3o00pakaTh N3y4eHHBIC TeOMETpUUYECKE (PUTYPHI HA HEIMHOBAHHOM U KJIETYATOU
Oymare ¢ TOMOIIbBIO HUPKYJIS U JIMHEUKH.

Haxonuts [uHBI OTPE3KOB HEIMOCPEACTBEHHBIM W3MEPEHUEM C  IIOMOLIBIO

JIMHEWKH, CTPOUTB OTPE3KHU 3aJaHHOM JIIMHBL; CTPOUTH OKPY’KHOCTbH 3aIaHHOTO PaJnyca.

Hcrnons30BaTh CBOICTBA CTOPOH M YIVIOB MPSIMOYTOJIBHUKA, KBaApaTa Il UX
IIOCTPOEHMS, BBIYMCIIEHUS ILIOIMIAAN U IEPUMETPA.

Boraucists nepuMeTp U IIomaab KBaapara, mpsiMoyroiibHUKA, GPUTYP, COCTABICHHBIX
13 IPSIMOYTOJILHUKOB, B TOM YHCII€ PUTYP, U300pa’KEHHBIX HA KJIETYaToN Oymare.

[lonb30BaTbcs OCHOBHBIMU METPUYECKMMHU €IMHULAMU HU3MEPEHHs JUIUHBI,
IJIOIIAU; BBIPAYKATh OJIHY €IMHHULIBI BEJIMYHUHBI YEPE3 IPYyTHUE.

Pacno3naBaTpe mapasuienenurmes, KyO, HCIOJIb30BATh TEPMUHOJOTHIO: BEPILINHA,
pedpo rpaHb, UBMEPEHHUSI, HAXOIUTh U3MEPEHHUS MapajuleienuIea, Kyoa.

Boluncnate  00beM  Ky0Oa, mNapajulesienunena MO 3aJaHHbIM — M3MEPEHHSIM,
MOJIb30BAThCS €AUHUIIAMU U3MEPEHHS 00BEMA.

Pemate  HecnokHple 3aJauM  HAa  U3MEPEHHE TE€OMETPUYECKHX  BEJIMYMH
B [IPAKTUYECKUX CUTYaALIHSIX.

[IpenMeTHble pe3yabTaThl OCBOCHHUSI TPOrpaMMbl y4eOHOrO0 Kypca K KOHILY
oOyueHus B 6 Kiacce.

Yucia U BbIYHCTEHUS

3HaTh W TIOHMMATh TEPMHHBI, CBSI3aHHBIE C Pa3JIMYHBIMH BHJIAMU YHCEN U
crocobaMu WX 3amucH, MEPEXOIUTh (€CTU 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucH
yucia K Ipyrou.
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CpaBHUBATh U YIOPSAJOUMBATS LIEJIbIC YNCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE 1pO0H,
CPaBHMBATb YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BrimonHsaTe, coueTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(MeTHIEeCKIe NeUCTBUS
C HaTypaJbHbIMU M LEIBIMU YUCIAMU, OOBIKHOBEHHBIMH U JIE€CATUYHBIMHU JIpOOSMH,
ITOJIOKUTENIBHBIMU M OTPULIATEIIBHBIMUY YU CIIAMM.

BBIUNCIIATE 3HAYEHUS YMCIIOBBIX BBIPAKEHWM, BBINOJHATH NPUKHUIKY U OLICHKY
pe3ysibTaTa BBIYMCICHUM, BBINOJHATh MpeoOpa3oBaHUsl YHUCIIOBBIX BBIPAXKEHUHA Ha
OCHOBE CBOMCTB apU(pMETHUECKHX JCHCTBUM.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW IPSMOM C COOTBETCTBYIOIIMM €W YHCIIOM
U 1300pakaTh YKciia TOYKaMU Ha KOOPAUHATHOM MPSIMOM, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCHTH TOYKHM B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKH.

OKpyTJITh LENbIe YUCIIa U JeCITUUHBIE APOOU, HAXOIUTh MPUOIIMKESHUS YUCETL.

YucaoBbie 1 OyKBeHHbIE BHIPAKEHUS

[TorumaTe W ynmoTpeOJATh TEPMHUHBI, CBSI3aHHBIC C 3aMHUCHIO CTETICHU YHCIIA,
HAaxXOJIUTh KBaapaT W KyO 4YHCHIA, BBIUMCIATH 3HAYCHUS YHCJIOBBIX BBIPAKCHU,
COAEPKAIIUX CTETIEHHU.

ITomp30BaThCA TPU3HAKAMM JIEJIMMOCTH, PACKIIAIbIBaTh HATypajbHbIC YHUCIIA
Ha MPOCThIC MHOKUTEIH.

ITonp30BaThCA MacIITaA0OM, COCTABIISATH MIPOMOPIIMUA U OTHOIIICHHUS.

Ncnonb3oBaTth OyKBBI I OOO3HAYECHHWS YHCEN TPU 3allUCH MaTeMaTHYeCKHX
BBIpQKEHUN, COCTaB/IATh OYKBEHHBIC BBIpAKEHUS U (POPMYJIbI, HaXOJUTh 3HAYCHUS
OYKBEHHBIX BBIpa)XEHUM, OCYILIECTRIISASA HEOOX0IMMBIE TTOJICTAHOBKH M MPE0Opa30BaHMS.

HaxonnTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 32124

Pemmath MHOTOIIIArOBBIE TEKCTOBBIC 337]a41 apU(YPMETUIECKUM CIIOCOOOM.

Pemarp 3agaun, cBA3aHHBIE C OTHOLIEHHWEM, IPONOPLUOHAIBHOCTHIO BEJIMYUH,
MPOLIEHTAaMH, PEIIaTh TPU OCHOBHBIE 33/1a4U Ha IPOOH U MPOLIEHTHI.

Pewate 3aaum, coneprkamuye 3aBUCMMOCTH, CBSI3bIBAIOIME BETUYHHBL: CKOPOCTb,
BpEMs, PACCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
oObema pabOTHl, HUCHONB3YyS apuPMETHUYECKHE NEUCTBUA, OICHKY, NPUKHIKY,
MOJIb30BaThCS €UHULIAMU U3MEPEHHSI COOTBETCTBYIOIIMX BEIUYHH.

CocTaBnsiTh OyKBEHHbIE BHIPAKEHUS 110 YCIOBUIO 33/a4u.

N3Bnekath HHPOpMALMIO, IPEICTABICHHYIO B TA0JIMLAX, HA JMHEHHOM, CTON0YaTOM
WIM  KpPYroBOM  JuMarpammax, HMHTEpPIPETUPOBATh  IPEJCTABICHHbIE  JIaHHBIE,
UCII0JI30BATh JAHHbIE MTPU PEILIEHUH 3a]1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TOMOLIBIO TAOUL, TMHEMHON U CTOIOUATOM JrarpaMm.

Harasianas reomerpust

[IpuBoauTh mNpHUMEpPbl OOBEKTOB OKPYKAIOIMIETO MHUpPA, HUMERIIHX (opmy
U3YYEHHBIX T€OMETPUUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUryp.
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N300paxkaTh ¢ MOMOIIBIO HUPKYJIS, JTUHEHKH, TPAHCIOPTHPA HAa HEJIMHOBAHHOMN
U KJIET4aTOM OymMmare M3ydeHHbIE MJIOCKUE reoMeTpudeckue GUrypsl U KOHQUryparuu,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaThCd TE€OMETPUUYECKUMHU TOHSTHSIMU: PABEHCTBO (UTYp, CHUMMETpUS,
HCIIOJB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTe BeIM4YMHBI yTII0B U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOM BEJIMYMHBI, IIOJIb30BATHCA IPU PEIIEHWM 3a1ay I'PaJyCHOM MEpPOU YIJIOB,
pAacCIiO3HABATh HA YEPTEKAX OCTPHIN, IPSIMOU, PA3BEPHYTHIN U TYION YIJIbI.

Bpruncnsate JIMHY JIOMaHOW, TIIEPUMETP MHOIOYTOJIBHHMKA, IIOJb30BAThCS
€IMHUIAMU U3MEPEHUS JIMHBI, BBIPAXATh OJHU €IAUHUIIBI U3MEPEHUS UIMHBI 4Yepes
IpyTHE.

HaxomuTpe, ncnosb3yss 4epTEKHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS
TOYKaMH, OT TOYKHU 10 HPSIMOM, JUIMHY ITyTH HA KBaIPaTHOM CETKE.

BoruucnsaTs miomans GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIBHUKOB, UCIIOIb30BATh
pazbueHre Ha TNPSIMOYTOJbHUKH, Ha paBHble  (UTYpBl,  JOCTpauBaHUE [0
OPSAMOYTOJBbHUKA, TMOJb30BAaThCSI OCHOBHBIMH E€IUHULIAMU H3MEPEHHUS  IUIOMIA/IH,
BBIPAXKaTbh OJHU €JUHUILIBI U3MEPEHNS IUIOIIAAN Yepe3 APyTrue.

PacrioznaBaTh Ha MOJENAX U HM300pAXKEHUAX NHUPAMUTY, KOHYC, LWIHHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, rpaHb, OCHOBAHUE, Pa3BepTKa.

N3006pakath Ha KjIeT4aTOM OyMare npsiMOyTOJIbHBIN MMapajuieenuIie].

Boruncnate 00beM NOpSIMOYTOJIBHOTO Mapajienenumnena, Ky0a, MOoJIb30BaThCs
OCHOBHBIMU €TUHUIIAMU U3MEPEHUS 00BEMA;

Pemlate HecnoxkHbIE 3aaud Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEJIUYUH B
IIPAKTUYECKUX CUTYaLHSIX.
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TEMATHYECKOE ITNTAHUPOBAHMUE

5 KIIACC
HaunmenoBanue paznena |Komnuectso OcHoBHOE OCHOBHBIE BUJIBI JEATETHHOCTH O0YJAIOIINXCS
(Temnl) Kypca 4acoB coJiepKaHue
HarypanbHbie uncna. 43 Jecarnunas Yurarth, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;
JlelicTBUS ¢ HATYpaJbHBIMU CHUCTEMAa CUUCJICHUS. | MpeNJaraTb M 00CyKAaTh CIOCOOBI YIIOPSJOUYNBAHUS YUCET.

N CJIaMH

Psn HaTypanbHbIX
YHUCEL.
Hartypanbnbii psia.
Yucno 0.
HarypanbHblie uncna
Ha KOOPJAMHATHOU
MPSIMOM.
CpaBHenue,
OKpYTJIEHUE

HaTypaJIbHBIX YUCCII.

Apudmernyeckue
JICUCTBUS

C HAaTypaJIbHbIMU
yuciiamu. CBoiicTBa
HYJIS IPU CIIOKEHUHT
1 YMHOXKEHUH,
CBOMCTBA €IUHHIIbI
MpY YMHOKEHHUH.

HN300paxaTh KOOPIMHATHYIO NPSIMYIO, 0TMEYaTh Y1Cia
TOYKaMH Ha KOOPAMHATHOM IPSAMOU, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBathb cBOiicTBA HaTypaabHOrO psiaa, urcen 0 u 1
IIPU CJIOKEHUU U YMHOKECHUU.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUS HATYPAIBHBIX YHUCET.
BoinoiHATHL apupMeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIYMUCJISATH 3HAYCHUS YHMCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH U 6e3 CKOOOK.

3anuchIBaATh NIPOU3BEICHUE B BUJIE CTENIEHU, YMTATH
CTEIEHU, UCO0JIb30BAaTh TEPMHUHOJIOTHIO (OCHOBAaHMUE,
MOKa3aTelib), BBIYUCIAATH 3HAYEHUS CTCTICHEH.

BbINOJHATH NPUKUAKY ¥ OLEHKY 3HAaYCHUN YUCIIOBBIX
BBIPAXKEHU, MPEAJIAraTh U NIPUMEHATH IPUEMbI IPOBEPKH
BBIUKCJICHUM.

HNcnonb30BaTh NPH BHIYMCJICHUAX IEPEMECTUTEIBLHOE

Y COUYETATEIBHOE CBOMCTBA CI0XKEHUSI 1 YMHOXKCHMUS,
pacnpenenuTeIbHOE CBOUCTBO YMHOXKEHMS; GOPMYIHPOBATH
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ITepemecturensHOE
1 COUETaTeILHOE
CBOMCTBA CII0XKCHMUS
Y YMHOXEHUS,
pacIpeeIuTeIbHOe
CBOMCTBO
YMHOEHHSL.
Jenurenn

Y KpaTHBIC YMCIIa,
PAa3JI0KECHUE YUCTIa
Ha MHO>KUTEIIH.
Jenenue

¢ octatkoM. [IpocTeie
1 COCTaBHBIC YHMCIIA.
[IpusHaku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HATYypAJIbHBIM
MOKa3aTeJIeM.
Yucnosslie
BBIPKECHUS;
MOPSZIOK ICMCTBUM.
Pemenune TeKCTOBBIX
3ajJa4 Ha BCE
apudmeTnyeckue

U MPUMEHATH NPaBUJIa TPeoOpa30BaHUs YUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apu(METUUECKUX JICHCTBUM.
HccenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH rUNOTE3bI, GOPMYIMPOBATH 00001IEHUS
U BBIBO/IbI 10 pe3yJibTaTaM MPOBEICHHOTO UCCIIEAOBAHUS.
DopMyJIUPOBATH ONpPeIeIeHUsl JCITUTENS U KPATHOTO,
HA3bIBATh JICJIUTENIN U KPATHBIC YUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YKCIA; (POPMYJIUPOBATH

U IPUMEHSTH NMPU3HAKM JETMMOCTH Ha 2, 3,5, 9, 10;
NPUMEHSTh AJITOPUTM PA3JIOKEHUS YKCIIa Ha POCTHIC
MHOYHWTEIN; HAXOAUTh OCTATKHU OT JEJIEHUS U HEMIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BbICKA3bIBAHUS

0 HaTypaJIbHBIX YUCJaX, IPUBOJAUTH MPUMeEPHI

Y KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCET.
KoncTpynpoBath MaTeMaTH4ecKHe MPeAI0KEeHUsI

C MOMOIIBIO CBSI30K «H», «HJIH», «ECIH. .., TO...».

Pemathb TeKCTOBBIE 337aUn apU(PMETUUECKUM CIIOCOOOM,
HCIO0JIb30BAaTh 3aBUCUMOCTH MEX]1y BETMYMHAMU (CKOPOCTH,
BpEMsi, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a]1a4H,
nepegopMyTHPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIE
JIAHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEXK]ly BEIMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMIOYKY PACCyKICHUI.
MoaeaupoBaTh X0/ peIICHUS 3a/1a4y C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHHUE
Y MTOKYTIKH

CXEMBI, TAOJIHIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3TUYHBIC PEILICHUS,
3aMUCH PEIIEHUH TEKCTOBBIX 3a/1au.

KpuTnuyecku oieHMBAaTh MOJTYYEHHBII pe3yIbTar,
OCYLIECTBJIATH CAMOKOHTPOJIb, MPOBEPSIs OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOAUTH OIIUOKH.

Pemath 3a1auu ¢ NIOMOIIBIO ITepeOOpa BCEX BO3MOKHBIX
BapHaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTHA apUPMETUKU

Harnsignas reomerpusi.
JIuHNMM HA TTOCKOCTH

12

Touka, npsimas,
OTPE3O0K, JIyH.
Jlomanas.
N3mepenue nimHbI
OTpE3Ka,
METPUYECKHUE
CJIUHULIBI
M3MEPEHUS JJIUHBI.

OKpy>KHOCTb U KpYT.

[IpakTnueckas
pabota
«ITocTtpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. IIpsamon,
OCTPBIN, TYIION

Y Pa3BEPHYTHIN
yribl. I3mepenne

Pacno3HaBaTh Ha yepTexax, pUCyHKAX, ONMUCHIBATH,
VICITIOJIb3Ys] TEPMUHOJIOTHIO, M M300PaKaTh C IIOMOLIBIO
YEePTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJI, JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPpUBOAUTH NPUMeEPbI 0OHEKTOB PEATHLHOTO
MUPA, UMEIOIINX POPMY U3yUEHHBIX (PUTYp, OLlEHUBATDH UX
JIMHEWHBIE pa3MEPHI.

Hcnosb30BaTh TMHENHKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI
JUISl IOCTPOEHHUS U U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOM JIJIMHBI, YTOI,
3a/IaHHOM BEJIMYMHBI; 0TKJIAABIBATH LINPKYJIEM PABHBIC
OTPE3KHU, CTPOUTH OKPY>KHOCTb 33JaHHOTO paauyca.
N300paxkaTh KOHDUTYpaLIUU TEOMETPUUYECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEW, NX YACTEN HA HEJTMHOBAHHOU

U KJIeT4aToi Oymare; npeaaarath, ONUCHIBATh H 00CY:KIaTh
CII0CO0BbI, AJITOPUTMbI [IOCTPOCHUS.

Pacno3HaBaTh M M300pakaTh Ha HETMHOBAHHOMN
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YTJIOB.
[IpakTnueckas
pabota
«ITocTtpoenne
YIJIOB»

Y KJI€T4aToi Oymare npsiMoil, OCTpbIi, TYNIOU, pa3BEpHY T
yTJIbl; CPABHUBATH YTJIbL.

BbIYMCIATH IJIMHBI OTPE3KOB, IOMAHBIX.

IloHUMATBL M MCIIOJIB30BATH NPU PEelICHUH 32124
3aBHCMMOCTH MEX 1y €AMHUIIAMU METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMH CUCTEMAMU MED;
BbIPAKATh JUIMHY B Pa3JIUYHbIX €IUMHULIAX U3MEPEHHUS.
HccaenoBath GUrypsl 1 KOHGUTYpAITUH, UCTIONb3Y S

M pOBbBIE PECYPCHI

OOBIKHOBEHHBIE APOOH

48

HpoOsb. [IpaBunibHbIC
Y HETIPABUJIHHBIC
npoou. OCHOBHOE
CBOMCTBO ApOOH.
CpaBHeHue Apo0ei.
CnoxeHue

Y BHIYMTAHHE
OOBIKHOBECHHBIX
npobeii. CMmenranHas
JpoOb. Y MHOXKEHHUE
U JICJICHUC
OOBIKHOBEHHBIX
Jpo0eii; B3aMMHO-
oOpaTHbIe IpoOwu.
Penienne TeKCTOBBIX
3a1a4, COJEepIKaIlIuX
npoou. OCHOBHBIE

MoaeaupoBarthb B rpaduieckoi, npeaMeTHoU popme,

C MOMOIIBIO KOMIIBIOTEPA MOHATHS U CBOMCTBA, CBSI3aHHbIE

¢ 0OBIKHOBEHHOM JIpOOBIO.

YuraTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YHOPSA0YUBAHUS IpOOEHi.

H300paxaTh 0ObIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJAMHATHOM IIPAMOK; MCI0JIb30BATh KOOPIMHATHYO
NPsMYIO JJI1 CPAaBHEHUS IPOOEH.

@®opMyIHPOBaTh, 3aIUCHIBATH C MOMOIbI) 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JPOOU; HCIOJIB30BATH OCHOBHOE
CBOMCTBO JIpOOM JJIs1 COKpAIllCHHS ApoOei U MpUBEACHUS
IpoOu K HOBOMY 3HAMEHATEJIIO.

IIpencraBiasiTh CMENIaHHYIO ApOOb B BUJIE HETIPaBUIbHON

Y BBIICIIATH LIETYI0 YaCTh YMCIIa U3 HEMPABWIBHOU JpOOH.
BeinosHsaTs apudpmMeTnueckune 1eHCTBUS

C OOBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1auu Ha JIpoowu.
[Tpumenenue Oyks
JUIS 3alACH
MaTEeMaTUYECKHUX
BBIPAKECHUI

Y NIPEJI0KECHU I

apu(PMETUICCKUX JEHCTBUN I PAITMOHATA3ZAIAH
BBIYHCJICHUM.
BoINOJHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BHIYUCIICHU;

npeajaratb U NPMMeHSATh NPHeMbl IPOBEPKHU BbIUUCIICHUI.

IIpoBoaUTH McC/IeIOBAHUA CBOMCTB IpOOEH, Onupasich

Ha YKCJIOBBIE SKCIIEPUMEHTHI (B TOM YHKCJIE€ C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BHICKA3BIBAHUS

0 IpOo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUMN.

Pemath TEKCTOBBIC 33/1a4H, COJIEpIKaIe APOOHBIE JIaHHBIE,
1 337a4¥ Ha HAaXO0XXACHUE YaCTH 1I€JI0r0 U IEJIOTO 110 €ro
YaCTH; BBISIBJISITH UX CXOJACTBA U Pa3JIHYHA.
MoaeanpoBarh X0/ pEIICHUA 3aa4u C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3duparthb, OLEHUBATH PA3JIMYHbBIC PELICHUS,
3alMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHUBaTh MOJy4EHHBIN pE3yibTaT,
OCYUIECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTH OITHOKH.
3HAKOMHUTBHCS C UCTOPHUEl pa3BUTHS apuPMETUKI

Harnsignas reomerpusi.
MHOIrOyroJbpHUKH

10

MHOroyrojapHUKH.
YeThIpexyroJibHUK,
MPSMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, HCNOJIB3YS TEPMUHOJIOTHIO, H300paKaTh

C IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NPpUMeEPbI 0OBEKTOB PEaILHOTO MUPA, UMEIOIIUX
(opMy MHOTIOyTOJIbHHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«Iloctpoenune
MPSAMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpPOHaMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronbHUK.
[Inomanp

U TIEPUMETP
MPSIMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB,
112050200181
U3MEPEHUS
TJIOIIAAH.
[TepumeTtp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATH UX JJUHEUHBIE pa3MepHI.
BouruncasiTth: nepuMeTp TpEyroJbHUKA, IPSAMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TIONIA b MPSIMOYTOJIbHUKA, KBaJpaTa.
MN300paxaTh OCTPOYTOJIbHBIC, TPSMOYTOJIbHbIC

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HETUHOBAHHOM U KJIeTYaTON OyMare KBajpar
Y NIPSAMOYTOJIbHUK C 33JITaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIbHUKA, KBAJIpATa IIyTEM
IKCIIEPUMEHTA, HAOIOICHH S, U3MEPEHUS, MOJICTTUPOBAHHS;
CpaBHUBATh CBOMCTBA KBaJIpaTa v MPSIMOYTOJIbHUKA.
KoncTpynpoBats MaTeMaTH4YeCKHE NPEIJI0KEHUS

C TIOMOIIBIO CBSI30K «HEKOTOPBINY, «ITH000I.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOT'OYTOJIbHUKaX, IPUBOAUTH MPUMeEPbI

Y KOHTPIPUMEPBHIL.

HccnepoBath 3aBHCUMOCTD IUIOIIAIA KBAAPATA OT JJIUHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH ISl IOCTPOCHUS
buryp; pa3douBaTh NPSIMOYTOJIbHUK Ha KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJSATH QUTYPHI U3 KBAJIPaTOB

Y TIPSIMOYTOJILHUKOB M HaXOJIUTh UX IUIOIIA b, Pa30MBaTh
burypsl Ha IPSIMOYTOJILHUKH M KBaJpaThl U HAXOJIUTh UX
IJI0IIAb.

BripakaTh BEIMUYMHY IUIOMIAAU B PA3JIMYHbBIX €IUHUIAX
VU3MEPEHUSI METPUYECKOU CUCTEMBI MEP, IOHUMATH

U UCIO0JIB30BAaTh 3AaBUCHUMOCTH MEXIY METPUUECKUMHU
€IMHUIAMU U3MEPEHHUS TIIOIAIN.
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3HAKOMHUTBCS C IPMMePaMM PUMEHEeHH IUTOIIA 1N
Y TIEPUMETPA B IPAKTUYECKUX CUTYALUAX.

Pemarb 3aga4m 13 pealbHON KU3HU, NPEAIAraTh

U 00CYKIAaTh pa3jiM4YHbIe CIIOCO0bI PEIICHHUS 3a/1a4

JlecsiTuunbie ApoOU

38

JlecsTryHas 3alUCh
npo0Oeii. CpaBHEHUE
JeCATHIHBIX
TpOoOeH.

JlenicTBus

C IECATUYHBIMHU
JTPOOSIMH.
Oxpyrienue
JIECITUIHBIX
TpoOeH.

PenieHmne TeKCTOBBIX
3a/1a4, CoaepKaIux
npoou. OCHOBHBIE
3a71a4M Ha Ipoou

IIpeacTaBiasiTh 1€CATUYHYIO IpOOb B BUJIE OOBIKHOBEHHOM,
YUTATH M 3aNMCHIBATH, CPABHUBATH JICCSITHYHbBIE APOOH,
NnpeaIaraTb, 000CHOBBIBATH M 00CYK/1aTh CIOCOOBI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

HN300paxkath 1ecATUYHBIE APOOU TOUYKAMU HA KOOPJAHUHATHOU
MIPAMOM.

BoISIBJASITH CX0ACTBA U Pa3JIMuMs TPABIIT aApUPMETHICCKUX
JNEWCTBUM C HATYPAJIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiMU, OOBICHSITh UX.

BoinosHaTh apu@meTnieckue AHCTBUS C AECATUUHBIMU
TpOOSIMU; BBINIOJIHATH MPUKUAKY U OIlEHKY pe3yJibTaTta
BBIYMCIICHUN.

IIpyuMeHATHL cBOMCTBA apuPMETUUSCKUX ICUCTBUN

ISl palliOHAIN3AUU BEIYUCIEHU .

IIpuMeHsATH NPABUJIO OKPYIJIEHHUS TECATUYHBIX APOOCH.
IIpoBoaUTH MCCJIEI0BAHMSI CBOMCTB JECATUYHBIX IPOOCH,
ONUPAasiCh HA YUCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOIIIbIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI

U TIPUBOJIUTH UX 0OOCHOBAHMSL.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHMIA.
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Pemath TekcTOBBIE 337]a4H, COEpKAIINE IPOOHBIE JaHHBIE,
Y Ha HaXO0XJICHUE 4aCTH LEJIOT0 U LEJI0T0 10 €r0 YacTH;
BBIAABJISITH MX CXOCTBA U Pa3JINYM.

MoaeaupoBarh X0 pELICHUS 33124 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIEI.

IIpuBoauThH, pa3doMpaTh, OEHUBATH PA3JINYHBIEC PEILICHNUS,
3aIMCH PEIIEHUIN TEKCTOBBIX 3a/1a4.

OnepupoBath 1pOOHBIMU YHCIAMU B PEATbHBIX )KU3HEHHBIX
CUTyaIUsX.

Kpuruyecku ouneHuBaTh I10Jy4YEHHBIN PE3yIbTAaT,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJAUTh OLIMOKH.
3HAKOMMTBCH ¢ UCTOPHei pa3BUTHS apu(PMETUKU

Harmsiinast reometpus.
Tena u ¢purypsi
B IIPOCTPAHCTBE

MHoOrorpaHHuKkH.
N3ob6paxxenue
MHOTOTPaHHUKOB.
Mopgenn
IPOCTPAHCTBEHHBIX
TeJl.
[IpsitMOyTOJIBHBIN
napasuiesienune],
ky0. Pa3zBepTku kyba
Y MapajulelieuIe 1a.
[IpakTnueckas
paborta «Pa3BepTka
Ky0ay.

Pacno3naBaTh Ha YyepTeKaX, PUCYHKAX, B OKPYKAKOIIEM
MHpe IPSMOYTOJIbHBIN TTapaJlIeienumne, Kyo,
MHOT'OTPAaHHHUKH, ONIUCHIBATh, HCIIOJIb3Ysl TEPMHHOJIOTHIO,
OLIEHUBATh JIMHEHUHBIE Pa3MEPBL.

IIpuBoauTH NpUMeEPHI 0OHEKTOB PEATHLHOTO MUPA, UMEIOIITUX
dbopMy MHOTOTPAaHHHKA, TPSIMOYTOJILHOTO NapaljIe/IeHUIeIa,
KyOa.

HN3o0pakath Ky0 Ha KJIeTUaTON Oymare.

HccaenoBaTh cBolicTBA Ky0a, IPSIMOYTOJILHOTO
napasuieJIenunea, MHOrOrpaHHUKOB, HCTIOJIb3Y ST MOJEIH.
Pacno3naBaTh U H300paxaTh pa3BepTKU KyOa

Y MapAJUICIICTIUIIE .

MopeaunpoBaTthb Ky0 u napasienenures 13 OyMaru v poyux
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O6neM kyOa,
PSIMOYTOJIBHOTO
napasuiesienumnena

MaTepuaioB, 00BICHITH COCO0 MOJACITUPOBAHUSI.
HaxoauTh n3MepeHus, BBIYUCIAATH TUIOMIAIh TOBEPXHOCTH;
00beM Ky0Oa, IPsIMOYTOJILHOTO TapasuIe/Ieunea;
HCCJIeI0BATH 3aBHCUMOCTB 00beMa Ky0a OT ITTUHBI €T0
pebpa, BBIIBUTATH U 000CHOBBIBATH THIIOTE3Y.
Haouo1aTh 1 NPOBOAUTH AHAJIOT UM MEXTy TIOHSTHSIMH
IJIOIIAIU U 00BeMa, IEpUMETPa U IUIONIAAN ITOBEPXHOCTH.
Pacno3HaBaThb HCTHHHBIC U JOKHBIE BBICKA3bIBAHUS

0 MHOTOTPAaHHHKAX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS U OTPHUIIAHUS BHICKA3BIBAHHM.
Pemarsb 3a1a41 U3 pealbHON KU3HU

[ToBTOpeHue u 06001IeHIE

10

[ToBTOpEeHue
OCHOBHBIX OHSTHUI
U METOJIOB Kypca

5 KJacca,
00001IIeHNE 3HAHUI

BouruncasTh 3HaYEHNS BBIPAXKECHUH, COAEPHKAILLNUX
HaTypaJibHbIE YUCIIa, OOBIKHOBEHHBIE U AECITUYHbIE IPOOH,
BBITMOJIHATH PE0OpPa30BaHMsI YUCEIL.

Bri0MpaTh cn1ocod cpaBHEHNS YUCET, BBIYNCICHUM,
NPUMEHSITh CBOICTBAa apu(METUUECKUX ACHUCTBUIN

JUISL pallMOHAIU3ALUU BEIYUCIEHU .

OcyuecTBJIATH CAMOKOHTPOJIb BBITOJHSAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTAaTa BbIUUCICHH.

Pemars 3aga4u u3 peasbHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA U1 pELICHUs 3a7a4 U3 JAPYyrux
y4EOHBIX MPEIMETOB.

Pemarts 3a1a4u pa3HbIMH CII0CO0aMU, CPABHMBATH CIIOCOOBI
pElIeHUs 33/1a41, BBIOMPATh PALMOHAJILHBIN CII0CO0

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

170
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6 KIIACC

cK00OK. OKpyrJieHHe
HaTypaJbHbIX YHCEIL
JlenuTenu u KpaTHble
YHCJIa; HanOOJIbIITHI
001U AeIUTEIh

Y HaMEHbIIIEe
oO11iee KpaTHOE.
J1emMMOCTb CyMMBI

Y TIPOU3BECHUS.
JleneHue

C OCTAaTKOM.
Peurenue TekCcTOBBIX
3ajad

HaumenoBanwme paznena |KommuectBo OcHoBHOE OcHOBHBIE BHJIBI ACSITEITLHOCTH O0YYaIOIIAXCSI
(Temnl) Kypca 4acoB coJiepKaHue
HatypanbHble yncia 30 Apudmernaeckue BoInoHATH apudMeTHYecKHE AeHCTBUSI C MHOTO3HAYHBIMU
JeCTBUSA HATypaJbHBIMHU YHCIIAMU, HAXOAUTh 3HAYE€HHSI YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BHIYMCJISITH
HaTypaJbHBIMU 3HAYeHU Sl BRIPAKEHUMN, COJEPIKALIUX CTENICHH.
yuciamu. Yucnosble | BbINOJHATH NPUKHIKY M OI[EHKY 3HAYCHUIN YUCITOBBIX
BBIPKEHUS, BBIPOKCHHIA, IPUMEHSITh PUEMBbI IPOBEPKH pe3yJIbTaTa.
HOPSZIOK IEHCTBUH, Hcnosb30BaTh NpH BHIYUCIEHUSX TIEPEMECTUTEIEHOE
MCIOJIb30BAHUE U COUeTaTeIbHOE CBOWCTBA CIIOKCHHS M YMHOKEHUS,

pacrnpeeMTeIbHOe CBOMCTBO YMHOKEHUS OTHOCUTENBHO
CJIO)KEHUsI, CBONCTBA apU(METUUECKUX JTCHCTBUM.
HccaenoBath 4MCIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH

YU CJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THNOTE3bI.

@opMyTUPOBATH ONpPeieSIeHUs ICIUTEIIS U KPaTHOTO,
HAWOOJIBIIETO OOIIET0 AEIUTEIS U HAUMEHBIIIETO O0IIETO
KpPaTHOT0, POCTOTO U COCTABHOT'O YMCEIT; UCIIOIb30BaTh 3TH
MOHSATHUS IPU PEILICHUH 33]1a4.

IIpuMeHATH AJITOPUTMBI BBIUKCIECHUS HAMOOIBIIET0 00IEro
JeUTENS 1 HAaUMEHBIIIEro 00IIEro KPaTHOrO ABYX YHCed,
AJTOPUTM PA3JIOKEHHUSI YUCIIa HAa POCTHIE MHOKHUTEH.
HccnenoBath ycinoBus 1eIUMOCTH Ha 4 U 6.

HccaenoBatb, 00Cyx1aTh, GOPMYJITUPOBATH
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H 000CHOBBIBAThH BbIBO/I O YCTHOCTH CYMMBbI, ITIPOU3BCACHU A

JIBYX YETHBIX YUCE, IByX HEUETHBIX YUCJIE, YETHOTO

Y HEYETHOI'O YUCE.

HccaenoBarh CBOMCTBA J1EIMMOCTY CYMMBI U IPOU3BENCHUS
yuCen.

IIpuBOAUTH MPUMeEPBI YUCET C 3aJaHHBIMU CBOMCTBAMH,
PaCNoO3HABATh BEPHbIE M HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YUCEJl, ONIPOBEPraTh HEBEPHbBIC YTBEPKACHUS

C IOMOII[bI0 KOHTPHPHUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHE MPEII0KEHUS

C IOMOIIBIO CBSI30K (MY, «UJIN», «ECIH. .., TO...».

Pemathb TEKCTOBBIE 3a/1a4H, BKIFOYAIOIIUE TTOHITHUS
JETUMOCTH, apu(PMETHIECKUM CIIOCOOOM, UCTIOIh30BaTh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X0/1 pEIICHUS 3a]]a4H C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIULIBI.

IIpuBoaUTH, pa3dUpaTh, OLIEHUBATH PA3JIMYHbBIC PEIICHMUS,
3alMCU PEIICHUN TEeKCTOBBIX 3aj1ay.

Kpurnyecku onieHMBATh MOJIYYECHHBIN PE3yJIbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO

Harmnsinaas reomerpust.
[IpsiMbIe Ha IIJIOCKOCTH

[lepnenaukynsipHbIC
MpsIMBIE.
[TapannensHbie
MpsIMBIE.
Paccrosinue mexxy

Pacno3naBaTth Ha yepTekax, pUCyHKAX CIIy4au B3AUMHOTO
PAaCIIOJIOKEHUS JIBYX MPSIMBIX.

HN300pakaTh ¢ IOMOIIBI0 Y€PTEKHbIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYATOW Oymare JBe MepeceKaroniuecs
MpsAMBIE, ABE MMAPAJLICIIbHBIE IPSMBIE, CTPOUTH MPIMYIO,
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JIBYMSI TOUKAMH,
OT TOYKH J0 NPSIMOH,
JUTMHA MapuipyTa

Ha KBaJPaTHOU CETKE

NEPIEHIUKYISIPHYIO JTaHHOM.

IIpuBoauTH NpUMepPbI NaPALIETHLHOCTH

Y TIEPIICHIUKYJISIPHOCTHU MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISIPHbIC

Y IapaJIJIEIbHBIE CTOPOHBI.

N3006pa:xkaTh MHOTOYTOJIBHUKH C TAPAILICIbHBIMU,
NEePHEHANKYJISIPHBIMU CTOPOHAMM.

HaxoauTh paccTosiHiEe MEXy ABYMs TOUYKaMH, OT TOUKU
710 TIPSIMOM, IIMHY MMYTH Ha KBAJpaTHOU CETKE, B TOM YHUCIIE
UCIIOJB3Ys IIUGPOBBIE PECYPCHI

J{poou

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO ApodH,
COKpaIieHue 1pooei.
CpaBHeHue

U yTIIOPSI0YMBAHHE
TPOOEH.
HecsTuunsie 1podu
U METpHUYecKas
CHUCTEMA MED.
Apudmernueckue
JICUCTBUS

C 0OBIKHOBEHHBIMHU
U JICCATUIHBIMU
TPOOSIMH.
OTHo1LICHHE.

CpaBHUBATB M YIIOPAA0YMBATH 1pOOH, BHIOMPATH CIIOCOD
CpaBHEHUS IpOOeHt.

IIpencraBiasTh AecATUYHBIE 1POOU B BUJIE OOBIKHOBEHHBIX
IpoOei 1 0OBIKHOBEHHBIE B BUJIE ACCATUYHBIX, HCIOJIb30BATh
IKBHBAJIEHTHbIE MPeJACTABJIEHUSA TPOOHBIX YNCET MPU UX
CpPaBHEHUH, IIPU BBIYUCIICHUSX.

Hcnoan3oBaTth gecaTudHbie IpoOU IpH TpeoOpa3zoBaHUuU
BEJIMYUH B METPUUECKON CUCTEME MED.

BoinoaHATHL apudmMeTnyecKue 1eCTBUs

C OOBIKHOBEHHBIMH U JICCATUIHBIMH JPOOSIMHU.

BouruncasTh 3HaYEHUS BBIPAXKECHUH, COAEPHKALLINAX
OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOU, BHITIOTHATH
npeodpa3oBaHus IpoOeH, BLIOMPATH CNOCO0, MPUMEHSTH
CBOMCTBA apuPpMETHUSCKUX JSHCTBHUI JIJIs1 pallMOHATH3AIHH
BBIYKCIICHUN.

CocTaBasiTh OTHOUIEHUS U IPOMOPIUH, HAXOAUTH
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JleneHue B JaHHOM
OTHOIIICHUHU.
Macmita0,
MIPONIOPIIUSL.
ITonATHE IpOLIEHTA.
Brraucnenue
MPOIIEHTA

OT BEJIUYUHBI

Y BEJIMYMHBI 10 €€
MIPOLICHTY.

Pemienne TekCTOBBIX
3a/1a4, CoAepKaIInX
ApoOU U MPOLIEHTHI.
IIpakTrueckas
pabota «OTHOIICHUE
JUTMHBI OKPY>KHOCTH
K €€ JUaMeTpy»

OTHOIIIEHUE BEJINYWH, ICTTUTh BETMYUHY B JAHHOM
OTHOIIICHUH.

HaxoauTh 3KkcnepuMeHTaIbHBIM MyTeM OTHOIICHHUE JJIUHBI
OKpPYXHOCTH K €€ TuaMeTpy.

HNutepnpernpoBaTh MaciTad Kak OTHOIIICHUE BEJINYUH,
HAXOJUTh MACIITA0 IJIaHa, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIB3YS MacIlTao.

OOBSCHATD, YTO TAKOE MPOIIEHT, YIIOTPEOIATH 000POTHI peuun
CO CJIOBOM «IIPOIICHTY.

BreipazkaTthb nporeHTsl B 1po0six U poOu B MPOIEHTAX,
OTHOIIIEHUE ABYX BEJIMYUH B IIPOIICHTAX.

BbI14ncJaATH TPOLICHT OT YKCIIA ¥ YHUCIIO 110 €r0 TPOIICHTY.
OKpyrasTh IpoOu 1 IPOIEHTHI, HAXOUTh MPUOITMKEHUS
quCell.

PemaTh 3a1a4u Ha YaCTH, IPOLICHTHI, POTIOPIIHH,

Ha HaXOKJIeHHE ApoOH (MIPOICHTA) OT BETUYMHBI U BEJTMYUHBI
1o ee Apoou (IIPOLIEHTY), IpoOu (MIPOIEHTA), KOTOPHIN
COCTABJISIET OJ[HA BEJIMYMHA OT JAPYTOM.

IIpuBoauTH, pa3déupaTh, OLEHMBATH PA3INYHBIC PEIICHHUS,
3aMuCH PelIeHUH TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGOpMANUIO U3 TAOIHI] U TUATPAMM,
UHTEPIPETUPOBATH TAOJIUMYHBIC TAHHBIE, ONIPEACIIATh
HauOOJIbIIIEE U HAUMEHBIIIEE U3 MTPEICTABICHHBIX JAHHBIX

HarnsigHas reomeTpus.
Cummerpus

OceBas cummeTpus.
[enTpabHas

Pacno3naBaTth Ha yepTexkax U U300paKEHUAX, H300PAKATH
OT PYKH, CTPOUTH C TTIOMOIIbIO UHCTPYMEHTOB (PUTypy
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CUMMETpPHUSL.
ITocTpoenne
CUMMETPUYHBIX
uryp.
IIpakTnueckas
paborta «OceBas
CUMMETPHSD».
Cummetpus

B IIPOCTPAHCTBE

(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, MPIMOYTOJbHUK,
OKPY>KHOCTh), CAMMETPUYHYO IaHHOW OTHOCUTEIILHO
MPSIMOU, TOUKH.

Haxoauts nmpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.
MopaenupoBathb u3 Oymaru a8e GUrypbl, CAMMETPUYHbBIE
OTHOCHUTEJILHO IPSIMOi; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCTONb3YysI CBOMCTBO CUMMETPHUH, B TOM
YHClIe C TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3yUEHHBIX PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, UCTIOB3YS SKCIIEPUMEHT, HaOJI0ICHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATD, ONPOBEPraTh C MOMOIILIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

BripaxkeHus ¢ OykBamu

[Ipumenenue OyKB
IUISL 3aIIUCH
MAaTEeMaTHYECKUX
BBIPaKCHUMN

U IIPEIIIOKECHUN.
bykBeHHbIE
BBIPAYKCHUS

U YHCIIOBBIC
IIOZICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAaxO0XJICHUE

Hcnoab3oBath OyKBBI 1711 0003HAUEHUS YHCEN, TIPU 3aITUCU
MaTeMaTHYECKUX YTBEP)KJIEHUH, COCTABIATh OYKBEHHBIC
BBIPAKEHHUSI 110 YCIIOBUIO 33/1a4H.

HccaeqoBaTh HECTOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbIYMC/IATH UMCIOBOE 3HAUEHUE OYKBEHHOI'O BBIPAXKEHHUS
IIPU 3aJIaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
IPsIMOYTOJIBHHUKA, KBAAPATa; JNIMHBI OKPYKHOCTH, IIJIOIIATN
KpPYTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (HOPMYJIaM.
CocraBiasath GopMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHUE; LICHA,
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HEU3BECTHOTO KOJIMYE€CTBO, CTOUMOCTh; POU3BOJIUTEIBLHOCTD, BPEMS, 00bEM
KOMITOHEHTA. pabOThI; BHITIONHATH BEIYUCICHHS TI0 STUM (HOpMyJTIam.
DopMyIJIbl HaxoanTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
EeHUCTBUS
Harmsannas reometpus. 14 YeThIpexyroJibHUK, MN300pakaTh Ha HETMHOBAHHOM U KJIETYaTOM Oymare
@urypsl Ha IIIOCKOCTH MIPUMEPBI C UCIIOJIb30BaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YEThIPEXYTOJIbHUKOB. | YETBIPEXYTOJbHUKH C 33JaHHBIMU CBOMCTBAMHU:
[IpsAMOYTONBHUK, C TapajuieNIbHBIMU, MEPIEHAUKYISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHaJIeH.
N3mepenne yrios.
33791031
TPEYTOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnomans Guryps.
Dopmybl
nepuMeTpa

Y TUIOIIAU
MPSMOYTOJIbHUKA.
[IpubnuxenHoe
W3MEPEHHE IUIOIIAIN
duryp.
[IpakTrueckas

CTOPOHAMH, MPSMBIMH YTJIAMHU U Jp., paBHOOEIPEHHBII
TPEYTOJbHUK.

IIpenyiaratb u 00CyK1aTh CIOCOOBI, AJITOPUTMbI
MOCTPOCHUH.

HccaenoBarth, HCNIOIB3YS SIKCIIEPUMEHT, HAOIIOACHUE,
MOJIEJINPOBAHUE, CBOCTBA IPAMOYTOJIbHUKA, KBa(paTa,
pa3OuBaTh Ha TPEYTOJIBHUKH.

O00CHOBBIBATH, ONIPOBEPTATH C IOMOILBIO KOHTPIPUMEPOB
YTBEPKJICHHUSI O IPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HABATh
BEPHBIE U HEBEPHBIE YTBEPKICHUS.

HN3mepATH M CTPOUTH C TOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
PaCNo3HaBaTh OCTpPbIE, IPSAMBIE, TYIIBIE, PA3BEPHYTHIE YIJIbIL.
Pacno3naBarth, H300paskaTh OCTPOYTOJIBHBIN,
IPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIN, pABHOOEPEHHBIH,
PAaBHOCTOPOHHUH TPEYTOJbHUKH.

BoeI4uCasiTh NEPUMETP MHOTOYTOJIbHUKA, TIJI0ILA/Tb
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paboTa «IInomanp
KpyTa»

MHOTOYTOJIbHUKA pa30MEHUEM Ha MPSIMOYTOJIbHUKH,

Ha paBHBIC (PUTYPHI, UICTIOJIB30BaTh METPUUECKHUE €TMHUIIBI
W3MEPEHUS JIJTUHBI U TUIOIAIH.

Hcnoab3oBaTh NpUOINKEHHOE U3MEPeHne JJINH

U TUIOLIA/Iel Ha KileTyaToi Oymare, NpuOIMKEHHOE
U3MEPEHUE JUTMHBI OKPYKHOCTH, TJIOIIAAN Kpyra

[looxxuTenpHbBIE
Y OTPULATEIIbHBIE YHCIIA

40

[lenbie yncna.
Monyib yucia,
reoMeTpuyecKast
WHTEpIIpETaIUs
MonayJist. HucioBslie
MIPOMEXKYTKH.
IlonoxxurenbHbIC

Y OTpHIIaTEIbHbIC
yucia. CpaBHEHHE
MTOJIO’KUTEJIFHBIX

Y OTpHULIATEIbHBIX
YHCel.
Apudmernyeckue
IEUCTBUSA

C TTOJIOKUTEIBHBIMU
U OTPHUIIATEIIbHBIMU
YHCJIAMHU.

Penienune TekcTOBBIX
3a1a4

IIpuBoaAMTH NpPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

HN300pazkath 1e1ble YKciia, MOJI0KUTEIbHBIC

Y OTPULIATENBHBIC YMCIIa TOUKAMH HA YUCIIOBOU MPSIMOM,
KCI0JIb30BATh YHCIOBYIO MPSIMYIO ISl CDABHEHUSI YU CET.
IIpuMeHATH NpaBUJIA CPABHEHUS, YIIOPSAA0YUBATD 1EIIbIC
YHMCJIa; HAXOAUTHh MOJYJIb YHCIIA.

DopMYyJIUPOBATH MPABWJIA BHIYUCICHUS C TTOJOKUTETbHBIMU
Y OTPULIATEILHBIMH YHCJIaMH, HAXOAUTh 3HAYECHUSA

YU CJIOBBIX BBIPAKEHHM, COAEPKALIUX NEUCTBUSA

C MOJIOKUTEIBHBIMHA U OTPULATEIIbHBIMUA YUCIIAMU.
IIpuMeHATH CBOICTBA CIIOXKEHUS U YMHOKECHUSA

TSl TpeoOpa3oBaHusl CYMM M TIPOU3BEICHUI
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[IpencraBneHue qaHHBIX

[IpssmoyrosibHasA
CHUCTEMA KOOPAUHAT
Ha IIOCKOCTH.
Koopannatel Touku
Ha TJIOCKOCTH,
abcrmcca

Y OpJMHATA.
Cronbuartbie

U KPYrOBbIE
JMarpaMMBbl.
[IpakTnueckas
pabota «IlocTpoenue
TarpaMmm.
Penienue TeKCTOBBIX
3a7a4, CoOAEpKaIIUX
JTaHHBIC,
MpEACTABJICHHbBIC

B Ta0aMIax

Y Ha Marpammax

OO0BSICHATH M MJUIIOCTPUPOBATH MOHATHE NPSIMOYTOJIBHOMN
CHUCTEMBI KOOPJIMHAT Ha IUIOCKOCTH, UCHOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAUHATHOMN MIIOCKOCTH
TOYKU U (PUTYPHI MO 3aJJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJAMHATBI TOUYEK.

Yurtarh cTo104aThie U KPYroBbI€ IHarpaMMBbl;
HHTEPNPETUPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIE
JIAarpaMMBl.

HUcnoub3oBaTh HHGOpPMALHIO, [IPEICTABICHHYIO

B TAOJIMIIaX, HA JUarpaMMax Jijisl peIIeHus] TEKCTOBBIX 3aJ1a4
Y 3a71a4 U3 pealbHOU KU3HU

Harnsinnast reometpus.
Ourypsl B IpOCTPaHCTBE

[TpssMmoyTOJIBHBIN
napajuiejaenunes,
KyO, Ipu3ma,
MUpaMHIa, KOHYC,
HWJIAHJIP, I1ap

u cepa.
N3o06pakenue

Pacno3HaBaTh Ha 4epTekax, pUCyHKAX, OMMUCHIBATH
nupamuay, Ipu3My, HWIHHIP, KOHYC, 1ap, H300pakaTh X
OT PYKH, MOJEJIMPOBATH U3 OyMaru, MjIacTUIMHA, TPOBOJIOKU
U 1p.

IIpuBoauTH NpUMePHI 00BEKTOB OKPYIKAIOILIETO MUPA,
UMeIoUMX (OpMbI HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpPO, TPaHb,
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IIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
AJTUHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3manue
MOJIEJIEN
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0beMa;

€ IMHUITBI H3MEPEHUS
obbema. O6bemM
MPSIMOYTOJIHBHOTO
napayiesienuIena,
Ky0a, hopMyIIbl
o0Bema

OCHOBAHHE, BBICOTA, PAINYC U AUAMETP, Pa3BEPTKA.
N3yuaTh, NCTIOB3YS SKCIIEPUMEHT, HAOIIOAEHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA

U pasjInyus: MKy NUPaMUI0N U IPU3MOM; MEXKIY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BepTKU Napajiesienumeia, Kyoa, mpru3Mbl,
MAPaMUJIbI, KOHYCA, HUJIMHAPA; KOHCTPYUPOBATh JaHHBIE
TE€JIa U3 Pa3BEpPTOK, CO31aBaTh UX MOJECIIH.

Co3aaBaThb Mo/1eJIM IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MPOBOJIOKH, TUIACTUIIMHA U AP.)

N3mepsaTh Ha MOAeIsSIX: ITTUHBI peOep MHOTOTPaHHUKOB,
JMaMeTp IIapa.

BeiBoauth popmysry oObema npsiMOYTroJIbHOTO
napajienenunesaa.

BoruucasaTts no popmysiaMm: 00beM MPSIMOYTOIHHOTO
napajuienenuneaa, Kyoa; uCroJjib30BaTh €IMHULIBI U3MEPEHUS
o0beMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
NapajuleNIeNUIEN0B; peliaTh 3a1a4M C PEaIbHBIMU JaHHBIMU

[ToBTOpEHue, 06001ICHHE,
CHCTEMAaTH3aIHs

20

[ToBTOpEHUE
OCHOBHBIX OHSITHI
1 METOJIOB KYpCOB
5 1 6 x1accoB,
00001IeHHE

BbI4UCIATH 3HAYECHUS BBIPAXKEHNUH, COJEPKAIIUX
HaTypaJibHbIE, LIEJIbIe, OJOKUTEIbHBIE U OTPUIIATEIbHbIE
4yucia, OOBIKHOBEHHBIC U JCCATUYHBIC APOOH, BHITOTHITh
npeoOpa3oBaHUsI YUCEIT U BBIPAYKECHUIM.

Bri0upaTh c10co0 CpaBHEHUS YHCEJ, BHIYMCIICHHUI,
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U CHCTEMATU3AIIN
3HAHUU

NPUMEHATH CBOCTBA apu(METHIECKHUX JCHCTBHI

JUISL PAalMOHAIN3AUN BEIYUCIIEHUN.

Pemiath 3aga4M U3 pealbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [UIs pELICHUs 3a1a4 U3 JpYrux
IIPEAMETOB.

PemaTe 3a1a4u pasHbIMHU CIOCO0AMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUA 3a/Ia4UH.

OcymecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX 1EHCTBUN
Y CaMOIIPOBEPKY Pe3yJIbTAaTa BEIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

170
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PABOYAS ITPOT'PAMMA YYEBHOT' O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KypPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS:
OHa oOecrneunBaeT W3y4YEHUE NPYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK
¥ TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOJAMMO JJIsl TIPOJOJDKEHUS 00pa30oBaHUs
U B TOBCETHEBHOW XU3HU. Pa3zButne y 0O0yd4arommxcs HAy4YHBIX MPEACTaBICHUMN
O TMPOUCXOXKICHUH M CYIIHOCTH aireOpanydeckux abcTpakuui, crnocobe OTpaxeHHs
MaTeMaTUYeCKOW HayKOW SBJIEHWW W TIPOIIECCOB B MPUPOJAEC U OOIIECTBE, POJIA
MaTEeMaTUYeCKOTO0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAueCTB MBIIUICHHUS, HEOOXOIMUMBIX
JUTSI aanTaIi B COBpEeMEHHOM ¢ poBoM oO1iecTBe. M3yuenue anreOpsr odecreuynBaeT
pa3BUTHE yMEHUs HAOII0IaTh, CpPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS ¥ BBIBOABI, (OpMyIHpOBaTh yTBepKaeHUs. OCBOCHHE Kypca anreOpsl
oOecrieunBaeT pPa3BUTHE JIOTHUECKOTO MBINIICHUS OOYYarOIIMXCS: OHH HCIOJB3YIOT
JIEAYKTUBHBIE ¥ WHAYKTHBHBIC pACCYyXACHHS, 0000mEeHne W KOHKPETH3AIHIo,
abcTparupoBanue v aHanoruto. O0yueHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSATENIbHON JEATEIbHOCTH 00yYarouuXxcs, O3TOMY CaMOCTOSITEIbHOE PELIEHUE
3a/1a4 SBISETCS peann3alueii AesITeIbHOCTHOTO IPUHITUIIA OO0y YCHHUSI.

B cTpykType mporpamMmbl yuyeOHOro Kypca «AmnreOpay» Iuisi OCHOBHOTO OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIHbHO-METOANYECKUE JTUHUU:
«YHwucna u BEIYUCIICHUD», « ANTeOpandecKre BRIPAKCHHS, « Y paBHCHUS U HEPABCHCTBAY,
«Dynkmumy. Kaxmas w3 3THX COAEPKATEIbHO-METOIUYCCKAX JIMHUN pa3BUBACTCS
Ha TIPOTSHKEHUU TPEX JIET M3yUCHUs Kypca, B3aUMOJICHCTBYS C IPYTHUMH €T0 JIMHUSIMH.
B xozae uzydyeHus yaeOHOTO Kypca 00yJaronuMcs MPUXOIUTCS JIOTHYECKH PacCyKaaTh,
HCITOJTB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBA3M ¢ 3TUM B TIPOrpamMmy
y4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYecKOro o0pa30oBaHUs U CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYyYarOUIMMHUCA OCHOB YHHBEpPCAJbHOTO MAaTEMAaTHYECKOTO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YUeOHOTO Kypca « AJreOpay sIBIsSETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUM «YUCIa U BBIYUCICHUS CIIYKUT OCHOBOM ISl JAJIbHEHIIErO
M3YUYEHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOmUXCS JIOTHYECKOTO
MBIIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJb30BAThCS ~ ANTOPUTMaMU, a TaKKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUISI TIOBCEAHEBHOM IKWU3HH.
Pa3BuTHe TOHATHS O 4YMCIe HA YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs CBS3aHO
C palMOHAIILHBIMU U HUPPAIMOHAIBHBIMUA YUCIaMH, (OPMHUPOBAHHEM TIPE/ICTABICHUN
O JICWCTBUTEIILHOM YHCJE. 3aBEpIICHHE OCBOCHUS YHUCJIOBOW JMHUU OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.
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ConepxaHue IBYX alreOpandecKux JIUHUN — «AnreOpandecKue BBIPAKCHUSD)
U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHIO Yy OOYYAIOIIHUXCS
MaTEeMaTHYECKOT0 arnapara, He00X0IMMOTO JUIsl pEeLICHHS 3a]]a4 MaTeMaTUKH, CMEKHBIX
MpeIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ady. Ha ypoBHe OCHOBHOro 001Iero
oOpa3oBaHHs y4eOHBII MaTepHas TPYyHIHPYETCS BOKPYT PAIlMOHANBHBIX BBIPAKEHUH.
Anrebpa JEMOHCTpUPYET 3HAUYECHHE MaTEeMAaTHKH KaK S3bIKa [JIsl TOCTPOCHUS
MaTEeMaTHYECKUX MOJIEJICH, OMUCAHUS MPOIIECCOB U SIBJICHUN pearbHOro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TaKXKe JalbHENIIIee pa3BUTHE AITOPUTMUIECKOTO MBITIICHUS,
HEO0OXOUMOT0, B YaCTHOCTH, IJs OCBOCHHsS Kypca WH(OPMATHKH, W OBJAJCHUE
HaBbIKAMHU JICAYKTUBHBIX paccyxnaeHuii. [IpeoOpa3zoBaHne CHMBOJBHBIX (POpM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpaXEHHUs, CIOCOOHOCTEH K  MaTEeMaTHYECKOMY
TBOPYECTBY.

Copepxannie (QyHKIMOHATHHO-TpAQUUYECKOW IMHUHM HAIEJIECHO Ha MOJyYCHHE
oOyJaromuMucs 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIEH MaTeMaTU4ecKOW MOJeNu
JUISl OTHMCAHMSI M MCCIENOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB M SIBIEHUW B IMPUPOJIE
u obuectBe. M3ydyeHne maTepuaia cnocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHUs
MCTIOJb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMAaTUKHU — CIIOBECHEIE,
CHUMBOJIMUECKHUE, rpaduuecKkue, BHOCUT BKJIaJl B (DOPMUPOBAHKE MIPEACTABICHUM O POJIH
MaTEMaTHKHU B Pa3BUTHH IUBWIN3ALUN U KyJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax M3ydaercs y4eOHBIN Kypce «Anredpay,
KOTOpBIM BKJIIOYAeT CJEAYIOLUIME OCHOBHBIE pasfensl coaepxkanus: «Yucna u
BBIYUCIICHUSY, «ANTeOpanvecKkue BRIPAKCHU», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIUN.

OOmiee YUCIO YacoB, PEKOMEHIOBAHHBIX [UIi H3Y4YEeHUs Y4eOHOro Kypca
«Anredpay», — 306 yacoB: B 7 kinacce — 102 yaca (3 yaca B Hezielno), B 8 Kiacce —
102 gaca (3 yaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HeJIel0).

COAEPXKXAHUE OBYYEHUA

7 KIIACC
Yuciia ¥ BbIYUCICHUS

Hpo6u 0OBIKHOBEHHBIE U JIECSTHUYHBIE, IEPEX0]T OT OJTHON (POPMBI 3aTUCH JIpoOei
K gapyroi. [loHsiTue panuoOHAIBHOIO YHWCIA, 3allCh, CPABHEHHE, YIOPSAOYMBAHUE
palMoOHANbHBIX YHCel. ApudmeTHueckue IeHUCTBUS C PALMOHAIBHBIMU YHUCIAMH.
Pemenue 3amau u3 peaqbHON NMPAKTUKKU HA YaCcTH, Ha IPOOH.

CreneHb C HaTypajJbHBIM I[IOKa3aTelieM: OIpeJeieHne, MNpeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIPENEICHUs, 3aluch OONbIIMX uucen. [IpoleHTsl, 3amuch
IOPOLIEHTOB B BHJAE JApoOM W JpoOM B BHJAE NPOLEHTOB. Tpu OCHOBHBIE 3a/layu
Ha MPOIIEHTHI, PEIICHNE 33]a4 U3 PEaJTbHON TPAKTHKHU.

[IpruMmeHeHre MpU3HAKOB JIEIMMOCTH, PA3IOKEHHE HA MHOMXHUTEIN HATypaJbHBIX
YHUCe.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPSIMast U 0OpaTHas MPONOPIHOHATIEHOCTH.
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AJiredOpanyeckKue BbIPAKeHUsI

[lepeMeHHbIE, YUCIOBOE 3HAUYEHHUE BBIPAKEHHUS C MEepeMeHHOH. JlomycThumbie
3HaueHUs TnepeMeHHbIX. [IpefcTaBieHue 3aBUCHMOCTH MEXKIY BEJIMYMHAMU B BHJIE
dbopmynsl. Beruucnenuss no ¢opmynam. I[IpeoOpazoBaHre OyKBEHHBIX BBIPAXKEHUH,
TOJIECTBEHHO pPaBHbIC BBIPAXKEHUS, MPaBUIIA MIPeoOpa30BaHUsl CYMM U MPOU3BEACHUM,
IpaBuiia PaCKpPhITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOIICTBA CTENEHH C HATYPAJIbHBIM I1OKA3aTEIEM.

Onnowiensl ¥ MHorousieHbl. CteneHb MHoOrouwieHa. Clo)KeHHe, BbIYMTaHUE,
YMHOXXE€HHE MHOTOWICHOB. DOpMYJIbI COKpPAIICHHOTO YMHOXEHHUS: KBaJpaT CYMMBI
U KBaapar pasHocTH. Popmyna pa3HOCTH KBaApaToB. PasiokeHue MHOrO4JIEHOB
Ha MHOKUTEJIH.

YpaBHeHHs M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoOdpa3oBaHUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPAaBHEHUI.

JInHenHoe ypaBHEHHE ¢ OHOM IEPEMEHHOM, YUCIIO KOPHEN JJUHEMHOTO YPaBHEHUS,
penieHre JHUHEHHBbIX ypaBHeHUH. CocTaBieHUWE ypaBHEHUH 110 YCIOBUIO 3aJlayM.
Pemenne TeKCTOBBIX 3a/1a4 C HOMOIIBIO YPABHEHUMH.

JIuneitHoe ypaBHEHHME C JBYMsI NEepeMEHHbIMU U ero rpapuk. Cucrema AByX
JMHENHBIX YpaBHEHUN C IBYMs IEpEMEHHBIMU. Penienue cucteM ypaBHEHUN criocoOoM
ITOJCTaHOBKU. [ IpuMepsI penienns TEKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPAaBHEHUM.

DOYyHKIUHA

Koopannara Touku Ha nnpssmou. YuciioBsie npoMexXyTKu. PacctosiHue mex 1y 1Byms
TOYKAMHU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHast cuctemMa koopauHat, ocu Ox u Oy. Abcuucca U opuHaTa TOYKU
Ha KOOpAMHATHOM TuiockocTu. [Ipumepsl rpadukos, 3agaHHBIX (QopMynamu. UYteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkiuu. 'padux dhynkunu. CBoiicTBa
bynkuwmii. Jluneitnas ynkmus, ee rpaduk. I'paduk dbynkuun y = |x|. I'paduueckoe
pELIEHNE TMHEWHBIX YPABHEHU M CUCTEM JIMHEWHBIX YPABHEHU.

8 KNIACC
Yucia ¥ BbIYMCTIEHUS

KBaapatubiii kopeHs u3 uncina. [louarue 06 uppanuonaibHoM ymcie. [lecatnunbie
NPUOIMKEHUS HppalMoHaIbHbIX uHncell. CBoicTBa apuMETHYSCKUX KBaAPaTHBIX
KOpHEH W MX MIPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BBIYMCIICHHSM.
JleCTBUTENIbHBIC YHCIIA.

CreneHb € 1IeIbIM IOKA3aTeNIeM U €€ cBoKcTBa. CTaHIapTHAS 3alUCh YMCIIA.

Asredpanyeckue BbIPaKEHHUS
KBanpaTHplii TpexusieH, pa3lioKeHHWE KBaJPaTHOTO TPEXWICHA Ha MHOXKUTEIH.
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoii npodu. CroxeHue,
BBIYMTAHUE, yMHOKEHUE, JIeTICHUE anreOpandeckux apodeit. ParimonansHbie BRIpaXKeHUS
U uX nmpeodpa3oBaHUeE.
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YpaBHeHMs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEH KBaJpaTHOro ypaBHeHHus. Teopema
Buera. Pemienue ypaBHEeHU, CBOAAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [Ipocreimue
JIPOOHO-pallMOHATbHBIE YPABHEHHUS.

I'paduaeckass wHTEpIHIpeTanus YpaBHEHHH C JABYMsI TEPEMEHHBIMH W CHCTEM
JIMHEWHBIX YPABHEHUH C ABYMs NIEpEMEHHBIMU. [ [pUMephI pelieHns CUCTEM HETMHEUHBIX
YPaBHEHUI C IBYyMs IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3374 aITreOpandecKuM CIIOCOOOM.

HucnoBble HEpAaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHOM TepeMeHHOo. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOYyHKIUA

[Tonste ¢ynkumu. OOnacTb OMpPENENEeHUs U MHOXECTBO 3HAYEHUM (DyHKIUM.
CnocoObl 3a1aHus PYHKITHIA.

I'paduk Qynkumn. Yrenue cBoicTB pyHKImH 1o ee rpaduxy. [Ipumeps rpadukos
GbyHKIU, OTpa)karouX peaqbHbIe MPOIECCHI.

@®yHKIMH, ONUCHIBAIOIIKE IPSMYIO U 00paTHYIO IPONOPLUUOHATIbHBIE 3aBUCUMOCTH,
ux rpaduku. Oynkuun y = x%, y = x°, y =Vx, y=|x|. Ipaduueckoe pemenne ypaBHeHui
Y CHCTEM YPaBHEHUMU.

9 KIIACC
Yuciia v BbIYUCICHUA

PannoHanpHple 4ucla, WPpALMOHAJIBHBIE 4YHUCIA, KOHEYHbIE W OECKOHEYHBIE
JECSTUUHbIE TpoOH. MHOXKECTBO AEMCTBUTEIBHBIX YNCEN, JEHCTBUTENIBHbBIE YNCIA KaK
OECKOHEUHBIE JECATUYHBbIE ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIUHATHOU NPSIMOM.

CpaBHeHME IEHCTBUTENBHBIX YUCEN, apU(PMETUUECKUE JEUCTBUSI C JEHCTBUTEIBHBIMU
YU CIIAMHU.

Pa3smepbl OOBEKTOB OKpYXKalOIIEro MHpa, JJIMTEIBHOCTH IPOIIECCOB B
OKpY’KaroIlleM MUDE.

[TpuOnmkeHHOe 3HAa4YEHHE BEIMYMHBI, TOYHOCTh MpHOMMkeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHMs M HEPABEHCTBA

JluneriHOE ypaBHeHHe. PelieHue ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIIMXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMmepbl pelleHHUsT yYpPaBHEHUW TPETbEM W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIU.

Pemienne apoOHO-palMOHAIBHBIX ypaBHEHHU. PelleHre TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.
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VYpaBHeHHEe C JByMs MEpPEeMEHHbIMU M ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPABHEHUH C ABYyMs IIEPEMEHHBIMU. Penienue cucrteM AByX ypaBHEHUM, OJTHO
U3 KOTOPBIX JUHEHHOE, a JApyroe — BTOpoil cremeHH. ['paduyeckas MHTEpHpeTaIus
CUCTEMBI YPAaBHEHUM C IByMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3aa4 aNreOpandeckum crocooom.

YuciioBbIE HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW NIepeMEHHOW. Pemenue cucrem
TUHEHHBIX HEPABEHCTB C OJHOM mepemMeHHoi. KBanpaTHeie HepaBeHcTBa. [ paduieckas
MHTEPIIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DYyHKUMHU
KBagparnunas ¢pynkius, ee rpaduk u cBoiictsa. [Tapabosa, KoOopAMHATH BEPITUHBI
napabosbl, 0Cb CHMMETPUHU MapadOJIbI.

I'paduxu ¢ynxkumit: y = kx, y= kx+b, y = E, y=x3,y=x y=|x|,
X
Y UX CBOWCTBA.

YucsoBble MOCIe10BATEJIbHOCTH U MPOrPeccuu

[loHsiTHE YMCIOBOM  MOCJIENOBATENBHOCTH. 3aJaHUE  I1OCJIEN0BATEIBbHOCTH
pPEKyppeHTHOH (hopMyToi u popmyIioit n-ro YIeHa.

Apudmernueckass U TreoMeTrpuyeckas mnporpeccuu. DopMmynbl n-ro  4jieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeCCHii, CyMMBI TIEPBBIX 71 UJICHOB.

N3ob6pakenne uaeHOB apu(hMETHIECKON U T€OMETPUUECKON MPOrpeccuil TouKkaMu
Ha KOOPJAMHATHOM IUIOCKOCTHU. JIMHEHHBIH M SKCHOHEHUUANbHBIA pocT. CloxKHBIE
IIPOLICHTHI.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «AureOpa»
K KOHITy 00yueHusi B 7 Kjacce.

Yucaa v BbIYUCTICHUSA

BrInonHsTh, coueTas yCTHbIE M TUCbMEHHBIE TTPUEMBI, apu(MeTHIecKue AeHCTBUS
C pallMOHAJILHBIMU YHCIAMU.

HaxonuTth 3HaueHus1 YUCIOBBIX BBIPAXKEHUM, TPUMEHSITh Pa3HOOOpa3HbIE CTIOCOObI
Y MPUEMBbI BBIYUCICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUHN, COAEpKaAIUX OOBIKHOBEHHbBIE
U JICCATUYHBIC JPOOH.

[lepexonuth OT ogHOW (hOpPMBI 3amUCH YHCeNl K JApyroil (mpeodpa3oBHIBaTh
JECITUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTU
B OECKOHEUHYIO JACCATUIHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrisaTh yucia.

BbINOMHATE NPUKUIKY W OLEHKY pE3yJbTaTa BBIYMCICHHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUW. BBIMONHATE AEUCTBUS €O CTENEHSAMU C HATypaJbHBIMU
MTOKA3aTENSIMHU.
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[IpuMeHATh TPU3HAKK JNETMMOCTH, PA3JIOKCHHUE HA MHOXKHUTEIH HATYPAIbHBIX
YHCEIL.

PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 3a/1aUH, CBSI3aHHBIC C OTHOIIEHUEM BEJINYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIMYWH, MPOICHTAMH, HHTEPIPETUPOBATh PE3YJIbTaThI
pEIICHUS 33129 C YYeTOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBIX
OOBEKTOB.

AJiredOpanyecKue BbIPaKeHUsI

Hcnonb3oBaTh anreOpandyeckyr0 TEPMHUHOJIOTHIO W CHUMBOJIMKY, NMPUMEHSTH €€
B IIPOIIECCE OCBOEHUSI yUeOHOTO MaTepHalia.

Haxomute 3HaueHuss OyKBEHHBIX BBIPQXCHUH TIPU 3aJaHHBIX 3HAYCHHUIX
NEPEMEHHBIX.

BoInonHsaTh npeoOpa3oBaHusl 1EJIOT0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHUEM
MOJO0OHBIX CIaraeéMbIX, PACKPbITUEM CKOOOK.

BbINONMHAT YMHOXKEHHE OAHOYJIEHA Ha MHOTOWJIEH M MHOTOYJIEeHAa Ha MHOTOYJICH,
MIPUMEHATH (DOPMYJIIBI KBaJIpaTa CyYMMBI U KBaJIpaTa pa3HOCTH.

OcytiecTBIATh Pa3ioKEeHUE MHOTOWICHOB HA MHOXHUTEIU C MOMOIIbIO BHIHECEHUS
3a CKOOKHM OOIIero MHOXHUTENS, TPYNIUPOBKHU ClIaraeMbIX, NpUMEHEHUs (HopMys
COKpPAIlIEHHOTO YMHOKEHHS.

[IpumensaTy npeoOpa3oBaHUs MHOTOWICHOB [Jisi PEHICHUS PAa3IUYHbIX 3aj]ad
U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaTbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypaJlbHBIMU  [OKA3aTENSIMU IS
npeoOpa30BaHUsI BBIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiats iMHeHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS IIPaBUJIa Iepexoaa
OT MCXOJHOTO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBIASETCS JIM YHUCIO
KOPHEM YpaBHEHHS.

[IpumensaTy rpaduyeckre METOIbl MPHU PEIICHUH JIMHEWHBIX ypaBHEHUN U HX
CUCTEM.

[TopOupaTe mpUMepkI Map YKcell, SIBISIOIUXCS PEelICHUEM JIMHEHHOT0 ypaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO ypaBHEHUS C ABYMS
epPEeMEHHBIMH, MOJIB3YSCh TPapUKOM, MPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemars cucTeMbl IByX JIMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCJIE
rpadu4ecKu.

CocTaBisATh U peniaTh JIMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUN
[0 YCJIOBHIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
ITOJIy4YEHHBIW pE3yJIbTAT.

DyYyHKIUHU

N300paxkath Ha KOOPAMHATHOW MPSMOM TOUYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJIMHATaM, JYy4H, OTPE3KH, HWHTEPBAJIbI, 3alMCHIBATH YHCJIOBBIE MPOMEKYTKHU
Ha ajareOpanyeckoMm si3bIKE.
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OTmeuath B KOOPAMHATHOM IJIOCKOCTU TOYKH T10 3a/IaHHBIM KOOPAMHATAM, CTPOUTD
rpaduku nuHEHHbIX QyHKIMA. CTpouTth rpaduk QyHKIMH Y = |x|.

OnuckIBaTh ¢ TOMOIIBI0 (PYHKIIUN U3BECTHBIE 3aBUCMMOCTH MEXIYy BETUUHMHAMMU:
CKOpPOCTh, BpPEMsl, pacCTOSIHUE, LI€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIBHOCTD,
BpeMsl, 00beM pabOTHI.

HaxoauTs 3HaueHue pyHKIMK 1O 3HAYCHUIO €€ apTyMEHTAa.

[Torumate rpaduyeckuii CHOCOO TPEACTABICHHWS W aHaiIM3a WHOOpMAaIUH,
U3BJIEKAaTh M WHTEPHPETUPOBATH HHGPOpMAIMIO U3 TpadUKOB pEaNbHBIX IMPOIECCOB
Y 3aBUCUMOCTEM.

[IpeameTHbIe peE3yJIbTaThl OCBOEHUS MPOrpPaMMbl Y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kiacce.

Yuciia 1 BLIYUCICHUA

Ncnonp30BaTh HaYaldbHBIE MPEICTABICHUS O MHOKECTBE JACHCTBUTEIBHBIX YHCEI
JUISl CpPABHEHMS, OKPYIVIEHHMSI M BBIYMCICHUN, H300pakaTh JIEWCTBUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPJIMHATHOMN IPSIMOM.

[IpumeHsaTh MOHATHE aApUPMETUYECKOTO KBAJIPAaTHOTO KOPHsS, HAXOIUTh
KBaJIpaTHBIC KOPHHU, HCIOJB3YysS MNPU HEOOXOAUMOCTH KAaJbKYJSTOP, BBIMOIHSITH
npeoOpa30BaHusl BBIPAXKEHHI, CONEpKAIIMX KBaJpaTHbIE KOPHU, UCIOJb3Ysl CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucu OONBIIUX W MAJIBIX YUCEIN C TIOMOIIBIO IECATUIHBIX ApoOei
u crerneneit uncina 10.

AJlredOpanyecKue BbIPasKeHMsI

[IprMeHsTh TOHSATHUE CTETICHU C LETBIM MOKa3aTeNIeM, BBIIOJIHSIThH MPeoOpa3oBaHus
BBIPAXKEHUM, COAEPKAIINX CTETICHU C L[ETBIM MTOKa3aTeIEM.

BbITIONHATE  TOXKIECTBEHHBbIE NPEOOpPa30BaHUs  PALMOHAIBHBIX  BBIPAKECHUMN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOWICHAMH U alreOpandecKuMu ApOoOsiMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUIICH HA MHOKUATEIH.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAXKEHUN JJIi  pEIICHUs pa3iIMyYHbIX 3aj]ad
U3 MaTeMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHBIE YpPAaBHEHUS M pPAlUOHAIBHBIC YPAaBHEHWS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C JBYyMS IIEPEMEHHBIMU.

[IpoBoauTh mpocCTENIINE UCCIECOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM
qyclie C NPUMEHEHHEM TpapuyecKuX NpeCTaBICHUN (yCTaHaBIMBaTh, MUMEET JIH
YpaBHEHHUE WIN CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexonuTth OT cIOBECHOH (OPMYIMPOBKH 337aud K €€ alreOpandeckor MoIemH
C IIOMOIIBIO COCTABJICHUS YPABHEHHS WJIM CUCTEMBl YPABHEHWW, WHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3a/1a4{ IOJTYyYEHHBIN pPE3yJIbTAT.
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[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH, pPEIaTh
JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M MX CHUCTEMBbI, JaBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOXKECTBA PEIIICHUIT HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DYyHKUMHU

[lonumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHHUS), ONPEACNATh 3HaueHue (YHKIUMU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (DYHKUUHU O ee TpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX QYHKIUN BHUIA:

y=_,y=x2 y= x3,y = VX y = |x|, onucsiBaTh CBONCTBA YHCIOBOI ()YHKLHH
X

o ee rpaduky.

[IpeameTHBIC pPE3yJBTaTBl OCBOCHUS MPOTPAaMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucya 1 BbIYHCIEHUS

CpaBHUBATh U yHIOPSA0UYMUBAThH PALIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

BoimonasaTe apudmMernueckue IEHCTBUS C pallMOHATBHBIMA YHCIIAMH, COUYETas
YCTHBIE W IIUCHbMEHHBIE MPHUEMBI, BBIIOJIHATH BBIYUCIEHUS C WPPALUOHAIBHBIMA
YHUCJIAMU.

Haxonute 3HaueHUs CTeneHeW ¢ LEIbIMU IOKA3aTeNsIMU U KOPHEH, BBIYMCISATH
3HAYEHHS YUCITIOBBIX BBIPAKCHUM.

OKpyrisiTh  JIEUCTBUTEIBHBIC YHWCIA, BBINOJHATH NPUKUJKY  pe3ysbTaTa
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHU.

YpaBHeHHs M HEPABEHCTBA

Pemate JIMHEWHBIE W KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOJSAILMECS K HHM,
npocTeiiime ApoOHO-pallMOHATFHBIE YPaBHEHUS.

Pemars cucTeMbl 1ByX JTMHEHHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIACTCS JINHEWUHBIM.

Pemate TekcToBBIE 3a7aun anreOpaMyecKuM CIIOCOOOM C IMOMOUIbIO COCTABIICHUS
YPaBHEHMS UJIM CUCTEMBI IBYX YPABHEHUU C JBYMs IEPEMEHHBIMU.

IIpoBOANTH MPOCTEHIINE UCCIENOBAHNS YPABHEHUM U CHCTEM YPAaBHEHH, B TOM
quclie C NPUMEHEHHEM TIpapuyecKuX NpPeJCTaBICHUN (yCTaHABINWBATh, HMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUH PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pematp nuHeliHbIe HEPABEHCTBA, KBaIpaTHbIC HEPABEHCTBA, N300pakaTh peIIeHNE
HEPABEHCTB Ha YMCJIOBOM IIPSIMOM, 3alIMCHIBATh PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBlI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
IPSIMOi, 3aIIMCBIBATh PELICHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUH PA3IUYHBIX 3a/1a4.
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DyYHKIUHU
Pacno3naBate  (QyHKUMH UW3y4eHHBIX BUIOB. [loKa3bIBaTh CXEMaTHYECKU
pacrojoKeHUe Ha KOOPAMHATHOM IIOCKOCTH rpadukoB ¢yHKimil Buaa: y = kx,

y=kx+b y= E, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucumoctu
X

OT 3HaYeHUN KO3 (HULIUEHTOB, ONUCHIBATH CBOUCTBA (PYHKITHIA.

Crpoutb M H300pakaTh CXEMATUYECKW TpapuKUd KBAaIpPaTUYHBIX (YHKUUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUYHBIX (PYHKIUN MO UX FpaPUKaM.

PacnioznaBath KBagpatuuHyro (GyHKIUIO 10 (opmyse, NPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKINI U3 peaIbHON KU3HU, (DU3UKH, TECOMETPHUHU.

YucsioBble MOCJI€10BATEIbHOCTH M IPOTPECCHHU

Pacmo3naBaTh apuMeTHUECKYI0 U TEOMETPUYECKYIO MPOTPECCUM TIPH Pa3HbIX
crioco0ax 3agaHusl.

BbINOMHATE BBIYUCIEHUS ¢ UCTIOIB30BaHUEM (DOPMYJI N-ro YjeHa apupMeTHIecKoit
Y TEOMETPUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N3o00pakaTh WICHBI MOCIEA0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.

Pemate 3amgaun, CBA3aHHBIC C YHMCIOBBIMH IOCIICIOBATEILHOCTSIMU, B TOM YHUCIIC
3aJ1au U3 peabHOM KU3HU (C UCIIOJIb30BAaHUEM KAJIbKYJIATOPA, IIU(GPOBBIX TEXHOJIOTHIN).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaumenoBanue paznena [KonaudecTBo OcHoOBHOE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00YUaIOIIUXCS
(Temel) Kypca 4acoB coaepKaHue
Yyciia ¥ BEIYUCIICHUS. 25 Iloustue CucreMaTU3MpPOBATH M 000TalIATH 3HAHUSA
PammonansHbIC yncia palMOHAJIBHOTO YUCIa. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.
Apubdmerudeckue CpaBHUBATH M YIOPSIA0YMBATH APO0H, TPeoOPa30BhIBAs
JICUCTBUA MIPU HEOOXOUMOCTHU JIECITUYHBIC TPpOOU B OOBIKHOBEHHEIE,

C pallMOHAJILHBIMU
yucnamu. CpaBHEHUE,
YIOPSIOYMBAHUE
pallMOHAJIBHBIX YHCEIL.
Crenenb

C HaTypaJbHbIM
ITOKAa3aTeIeM.
Pemmenne oCHOBHBIX
3a/1a4 Ha JIpoou,
MIPOIIEHTHI

U3 pEATbHOU
MPaKTUKHU.

[Ipu3Haku 1eIMMOCTH,
Pa3IOKEHUS

Ha MHO>KHTEIIN
HaTypaJbHBIX YHCEIL.
Peansnbie

OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTH B OECKOHEUHYTO
JECATUYHYIO IPOOb.

IIpyuMeHATH pa3HOOOpPa3HbIE CIIOCOOBI U IPHEMbI
BbIYHCJICHHUS 3HAYCHUI APOOHBIX BbIPAKEHUH,
COJIep>KaIluX OOBIKHOBEHHBIE U JECATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOUMOCTH JIECATUUHYIO JPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JACCATUYHOM, MPUBOJAUTH
BBIpa)kKeHHE K opMe, HauboJiee y100HOM ISl BBIYMCIIEHUH,
MpeoOpa3oBLIBATH IPOOHBIC BHIPAKEHUSI HA YMHOXKEHHUE

U JICJICHUE IECATUYHBIX ApOoOei K TEUCTBUSM C LETBIMU
YUCIIAMH.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE IPUMEPBI CTEIICHU
C HaTypaJbHBIM IOKa3aTeIeM, OOBSICHSIA 3HAUCHHUSI
OCHOBAHUSI CTETNIEHU U MOKa3aTelis CTENEeHU, HAaXOIUTh
3HA4YE€HUs CTENeHel Buaa a” (a — 11000e pallMoHAIbHOE
YUCJIO0, 1 — HATYPAJIbHOE YHUCIIO).

IHoHuMAaTBL CMBICI 3aMKCH OOJIBIIUX YUCEN C TOMOIIbIO
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3aBucUMOCTH. [Ipsimast
1 oOpaTHas
POTIOPIIMOHATIEHOCTH

JECSITUUHBIX Ipo0eil u cTenene uncna 10, npuMeHATH X
B PCATHHBIX CUTYAIIHSIX.

I[IpuMeHATH TPU3HAKU JEITUMOCTH, PA3JI0KECHUS Ha
MHOXXHUTEJIN HATyPaJbHbIX YUCEN.

Pematp 3a1a4u Ha YacTH, NPOLICHTHI, MPONOPLIUH,

Ha HaxO0XJIeHUE ApoOu (TIPOLIEHTa) OT BEIMUYHUHBI U
BEJIMYMHEI 110 ee IpoOu (MIPOIEHTY ), 1podu (TIPOIIeHTA),
KOTOPBIN COCTaBIIIECT OJHA BEJIMUMUHA OT IPYTOM.
IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aliCH PEIIEHUI TEeKCTOBBIX 3a/1a4.

Pacno3HaBath 1 00BACHATH, ONUPASCH HA ONIPEICTICHUS,
IPSIMO TPOMOPIIMOHATIBHBIE K OOPATHO MPOTOPIIMOHATIHHBIE
3aBUCUMOCTH MEX]Ty BETMYMHAME; PUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peasibHOro MUpa, U3 APyrux y4eOHbIX
MIPEIMETOB.

PemaThb NpakTUKO-OpHUEHTHUPOBAHHBIE 33a]]a4K Ha Ipo0u,
MPOLICHTHI, MPAMYIO U OOPaTHYIO MPONOPLUHUOHATBHOCTH,
MIPOTIOPIIUU

Anrebpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAYKEHUS.
[TepemenHbIE.
Homyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopMyIIBL.
[TpeoGpaszoBanue

OBaaners aredpanyeckoi TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHATHb €€ B MPOLIECCE OCBOCHUS yUeOHOro MaTepuara.
HaxoanTh 3HaueHns OYKBEHHBIX BBIPAKEHUN MPH 33]TaHHBIX
3HAYEHUSIX OYKB; BBIIOJHITH BRIUMCIEHUS IO POpMyIaMm.
BbinoaHATL npeoOpa3oBaHuUs LEIOTO BbIPAKEHUS

B MHOTOUJICH MTPUBEACHUEM MOI0OHBIX CIaraeMbIX,
PACKPBITHEM CKOOOK.

BBINOJIHATH YMHOKEHUE OJHOWIEHA HA MHOTO4JIEH
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OYKBEHHBIX
BBIPAKECHUM,
PacKpBITHE CKOOOK
Y NIPUBEJICHUE
ITOJIOOHBIX CJIAaraeMbIX.
CBolicTBa CTEIICHU
C HAaTypaJbHbIM
IMoKa3aTelIeM.
MHOTOYJICHBI.
Cnoxxenue,
BBIYMTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopMyiibl
COKpAIIEHHOTO
YMHOKEHHS.
PaznoxeHue
MHOT'OYJICHOB

Ha MHOXKHUTEIH

¥ MHOTOWIEHA Ha MHOTOWIEH, IPUMEHATb (POPMYJIbI
KBaJpara CyMMBbI U KBaJpaTa pa3HOCTH.

OcyumecTBAATH Pa310)KEHNE MHOTOYJIEHOB HA MHOKHUTEIN
MyTEM BBIHECEHUS 32 CKOOKH OOIIIEr0 MHOKHUTEIS,
npuMeHeHus GOpMyJIbl pa3HOCTU KBAAPATOB, HOPMYIT
COKPAILIEHHOI'O YMHOKEHHS.

IIpumensaTh NpeoOpa3zoBaHue MHOTOUJICHOB JIJISl pELICHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEMETOB,
U3 pEAIBHOU MPAKTUKH.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiIa
npeoOpazoBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTh
YPAaBHEHUM.
JIunerHoe ypaBHEHUE
C OJHOW MIEPEMEHHOM,

Pemarsp iMHEiHOE ypaBHEHUE C OHOM IIEPEMEHHOM,
NPUMEHs s MPABWJIA [IEPEX0/1a OT UCXOAHOTO YPABHEHHUS

K PaBHOCUJIBHOMY eMy 0o0Jiee MpOCTOro BUIA.

IIpoBepATH, ABIACTCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHECHMUSL.

Hox0upaTs npuMepbI Nap YUCEN, ABJISIOMIUXCS PEIICHUEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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pELIEHHUE JTUMHENHBIX
ypaBHeHUM. Peienue
3a7a4 C IIOMOILBIO
YpPaBHEHUM.

JIuneliHO€E ypaBHEHUE
C ABYMs
IIEPEMEHHBIMH U €0
rpaduk. Cuctema aByx
JIMHENHBIX YPAaBHEHUN

CTpouTh B KOOPAMHATHON MJIOCKOCTH rpauK JMHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TPaPUKOM,
NPUBOJAUTH NIPUMeEPHI PELICHNS YPABHEHUS.

HaxoauTthb peienue CUCTEMBI IBYX JUHEUHBIX YPAaBHEHUHN
C ABYMs IIEPEMEHHBIMM.

CocraBisiTh U pemiaTh YPaBHEHHE UM CUCTEMY
YPaBHEHHUM 110 YCIIOBUIO 3a7ja4, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33J1a4H I1OJTy4YECHHBIN
pe3yJibTar

C ABYMS
NIEPEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara touku HN300paxkaTh Ha KOOPAMHATHOM NIPSAMOM TOYKH,

OyHKIUU Ha IpAMOM. UUCIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIyYH, OTPE3KHU,
IPOMEXKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aJIFeOPanvyecKoM SI3bIKE.

Paccrosnue mexny
JIBYMS TOYKaMU
KOOPJAMHATHOU
IIPSMOM.
[IpsimoyronbHas
CUCTEMa KOOPIUHAT
Ha IUIOCKOCTH.
[Tpumeps! rpaduKoB,
3aJIaHHBIX
dbopmynamu.
Urenue rpagukon

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKU

0 33JIaHHBIM KOOPAMHATAM; CTPOUTH FPaPUKHA HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOPMYJIaMHU, B TOM YHCIIE

C MOMOIIBIO IIU(POBBIX JIAOOPATOPHIl.

IIpumMeHsATH, H3y4aTh NPEUMYLIECTBA,
HHTEPNPeTHPOBATH I'paduueckuii cnocod npeacTaBiIeHUs
Y aHaIM3a Pa3HOoOOpa3HOM )KMU3HEHHON HH(POPMALIMH.
OcBauBaTthb MoHsATHE PYHKIUH, OBJIA/I€BAThH
GyHKIIMOHATBFHOW TEPMUHOJIOTHEN.

Pacno3naBartp nuHeliHy10 QyHKIMIO y = kx + b,
ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUHN
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peaTbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKINH.
CBoiicTBa (QyHKIIHIA.
Jluneiinas QyHKITHS.

ko3 dunrieHToB k u b.

Crpoutb rpapuku TuHeHON QyHKIMHN, QyHKINU Y = | Xx|.

Hcnoab3oBath HU(pPPOBLIE pecypehl 11 TOCTPOCHUS
rpagukoB QYHKIHMI 1 U3yUYEeHUS UX CBOMCTB.
IIpuBoaAMTH NpUMeEPHI TMHENHBIX 3aBUCUMOCTEN

B PEaJIbHBIX MPOLECCaX U SBICHUAX

[TocTpoenue rpaduka
JUHEHHON QYHKIUH.
['padux pynkum
y =|x|
[ToBTOpeHue u 06001IeHIE 6 [ToBTOpEHME Bb10upaTh, NPUMEHATH OLEHUBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX IIOHATUN qucell, BRIYUCICHUHN, TpeoOpa30oBaHUil BBIpaKEHUH,
¥ METOJIOB Kypca pelIeHs] YpaBHEHHI.
7 knacca, 00001eHe OcyuiecTBIAATH CAMOKOHTPOJIb BHITIOTHIEMBIX I1EHCTBUN
3HaHUHN Y CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCIICHH,
npeo0pa3oBaHuid, TOCTPOCHUH.
Pemiarh 3aga4M U3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUA [UUIs pELICHUs 3a1a4 U3 JPYrux
IIPEIMETOB.
Pemiate TeKCTOBBIE 321a4H, CDABHMBATh, BBIOUPAThH
CIoCo0bI peIICHUS 3aJa4n
OBIIEE KOJIMYECTBO 102
YACOB I1IO ITPOTPAMME
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8 KUIIACC

HanmenoBanue pasnena |[KonuuecTso OcHoBHOE OcCHOBHBIE BU/IbI ACSTEIBHOCTH O0YYarOIINXCSI
(Temnl) Kypca 4acoB coJiepKaHue
Uucna 1 BBIYKCIICHHUS. 15 KBagpaTHbIil KOpEeHb D®opMyJIHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBanparHsie KOpHU

u3 yucina. [lonstue
00 UppaIMoHaATbHOM
yucne. JlecaTuaneie
PUOJIIKEHUS
UPPALMOHATIEHBIX
qyuces.
JlercTBUTEBHBIC
yucia. CpaBHEHHE
JICVUCTBUTEIBHBIX
YHUCEII.

YpaBHeHue Buaa

x? = a.

CaoiicTBa
apru(pMeTHUIECKUX

KBa/IPAaTHBIX KOPHEH.

[IpeobGpazoBanue
YHCIIOBBIX
BBIPAKECHU,
coJiepKaIuX
KBaIpaTHBIC KOPHU

U3 yKciia, apu(h)MEeTHIECKOro KBaApaTHOTO KOPHSI.
IIpyMeHATH Onepannio U3BJICYEHUA KBAIPATHOTO KOPHS
U3 YKCia, UCTOJIb3YSl TPYU HEOOXOAUMOCTH KAJBKYJIATOP.
OueHnBaTh KBaJPATHBIC KOPHU LICJIBIMU YHCIIAMHU U
JAECSITUYHBIMU JPOOSIMH.

CpaBHMBATB M YNIOPSAA0YMBATH PALIMOHAIBHbIE

Y UPPALIMOHAJIBHBIEC YUCIIA, 3aIIMCAHHBIE C IOMOLIBIO
KBaJPaTHBIX KOPHEW.

HMccienoBaTh ypaBHEHHE X> = @, HAXOJAUTh TOUHBIE

Y IpUOJIMKEHHbIE KOpHU Tpu a > 0.

HcciienoBath ¢BOMCTBA KBAJPATHBIX KOPHEW, IPOBOAS
YHUCJIOBBIE KCIIEPUMEHTBI C UCII0JIB30BAaHUEM KaJIbKYJISITOpA
(xoMmmbIOTEpA).

Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBAJAPATHBIX
KOpHEW; MPUMEHSTh UX JIJIs IpeoOpa30BaHuUs BbIPAXKEHUM.
BoinoHATH Ipeo0pa3oBaHMs BbIPAXKEHUHN, COAECPHKALIIX
KBaJIpaTHbIE KOPHHU.

BbipaxaTh nepeMeHHbIE U3 TEOMETPUUECKUX U PUINIECKUX
dbopmyi.

BoryucjasaTs 3HaYE€HUs BBIPAXKCHUM, COACPKAIUX
KBaJIpaTHbIE KOPHU, UCII0NIb3YsI IPU HEOOXOAUMOCTH
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KaJIbKYJIATOP.
Hcnoab30BaTh B X0/1€ PELLICHUS 3a1a4 JJIEMEHTAPHbIE
IIPEJICTaBJICHHUS], CBA3AHHBIE C IPUOJIMKEHHBIMU 3HAYEHUSAMHU
BEJIMYMH.

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTUS MAaTEMATUKHU

Yucra v BEIYHCIICHUS.

CrereHs ¢ LEIbIM

@®opMyTHPOBATH ONpe/IeJIeHre CTEIIEHH C LIEJIbIM

Crenens ¢ UeapIM MIOKAa3aTeJIEM. MTOKA3aTENEM.
[IOKa3aTesIeM CranpapTHas 3an11Ch IIpeacTraBiasiTh 3anMCh OOJIBIINX U MaJIbIX YUCEN
yucna. B CTAHJAPTHOM BUJE.
Pa3meps 06beKTOB CpaBHUBATB YKCJIA U BEJIMYUHBI, 3AITUCAHHbBIC
OKPYXKaIOILIET0 MUPA C UCIoib30BaHueM crenenu 10.
(OT DIIEMEHTApPHBIX Hcnoan3oBath 3anuch Yncel B CTaHIaPTHOM BUJE
YaCTHI] JUTSL BBIPQXKEHUSI pa3MEpPOB O0BEKTOB, JJIUTEbHOCTH
710 KOCMUYECKUX MIPOIIECCOB B OKPY>KAIOIIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJINYeCKO# (popme
JUTUTEIIbHOCTh Y WVTIOCTPUPOBATH IPUMEPAaMH CBOVMCTBA CTENIEHU
IIPOLIECCOB C LEJBbIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IlpuMeHsiTh cBoiicTBa cTENEHH Uil MPeoOpa3oBaHUs
CBolicTBa CTENEHU BBIPAKEHUI, COJIEPIKAILMX CTEIIEHH C LIEJIBIM [T0KA3aTEIEM.
C LIEJIBIM ITOKa3aTeneM | BbINOJIHATH AeMCTBUS C YUCIIAMU, 3aITMCAHHBIMU
B CTaHJIApTHOM BHJI€ (YMHOXEHUE, IEJICHUE, BO3BEICHHE
B CTCIICHbB)
AnreOpanueckue KBagpartublii Pacno3naBaTh KBaJApaTHBIA TPEXUIIEH,
BbIpaxkeHus. KBaapatHbii TPEXUJIEH. YCTaHaBJINBATh BOBMOKHOCTbH €0 Pa3JI0KEHHUS
TPEXWICH Pa3noxxenue Ha MHOXUTEIIN.
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KBaJIpaTHOTO
TpeX4JIeHa
Ha MHOXXUTENN

PackiagbiBaTh Ha MHOKUTEJIM KBAIPATHBIN TPEXUJICH
C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

Anrebpanyeckue
BBIPAKCHUSI.
Anrebpanyeckas 1poob

15

Anrebpanyeckast
JPOOK.
Jonyctnmslie
3HAYCHUS
NIEpEMEHHBIX,
BXOISATINX

B ajiredpanyeckue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
anreOpanveckon
npoou. CokpailieHue
TPOOEH.
Cnoxenue,
BBIYUTAHNE,
YMHOKEHUE

U JICJICHUC
anreOpanyecKux
JTpOOEH.
[IpeoOpazoBanue
BBIPAXKEHU,
coJIeprKaIux
anredpanvecKue
Ipobu

3anucpIBaTh AJIreOpanyecKue BhIpaKEHUs.

Haxoauth 06:1acTh onpeeieHus paiuoHaaIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE APOOU, B TOM YHCIIE C TOMOIIbIO KATbKYISATOPA.
®opMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
JIpoOU 1 MPUMEHSITh €ro0 /I TpeoOpa3oBaHust IPoOeH.
BbInoJHATH AelcTBHS C aIreOpandecKuMu IpoOsMHU.
IIpuMeHATH Npeodpa3oBaHMUs BEIPAKEHUH [JIs1 pEILICHUS
3ajay.

Boipa:xkats nepemennbie 13 Gopmyn (PuU3NUECKUX,
reOMETPUUYECKUX, ONTMCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS M HEPABEHCTBA.
KBanpaTHble ypaBHEHHs

15

KBagpaTHoe
ypaBHeHue. Henosnoe
KBaJIpaTHOE
ypaBHeHuEe. DopmyIia
KOpHEH KBaJpaTHOIO
ypaBHeHUs. Teopema
Buera.

Pacno3HaBaTthb KBajpaTHbIC YPABHEHUS.

3anncbiBaTh (POPMYJIYy KOPHEN KBAJIPaTHOTO YPABHEHUS,
peliaTh KBaJPpaTHbIE YPABHEHUS — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh NMpocTelIne UCCACI0BAHUA KBAIPATHBIX
YPaBHEHUH.

Pemiats ypaBHeHus1, CBOASIIMECS K KBAAPATHBIM,

C TIOMOIIIBIO MPE0OPa30BaAHMUI M 3aMEHOM TIEPEMEHHOM.

Pemenune ypaBHeHUH, Hao0uaroaath 1 aHAIM3MPOBATH CBSA3b MEXIAY KOPHAMHU
CBOISIINXCS 1 ko3 pUIeHTaMu KBaIpaTHOTO YPAaBHEHUS.
K KBaJIpATHBIM. dopmyaupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO -
[Ipocreiimume po6HO- | Teopemy, IPUMEHSTh 3TH TEOPEMBI JIsl pelIeHHs 3a1a4.
paluroHaIbHBIE PemiaTh TekCcTOBBIE 3aJaUM AIT€OPANYECKUM CIIOCOOOM:
YpaBHECHMUS. NEPEXOJIUTh OT CIOBECHON (POPMYJIMPOBKH YCIOBUS 3a7a4u
Pemenne TekcToBBIX K anreOpandeckoi Moiesid MyTeM COCTaBICHUS YPaBHEHUS;
3a1a4 C IIOMOILBIO pelIaTh COCTaBIEHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
KBaJ{paTHBIX pe3ynbTar.
ypaBHEHUN 3HAKOMHUTBCS ¢ HICTOPHEN pa3BUTHS aITreOpbl

YpaBHEHUS U HEPABEHCTBA. 13 JIunenHoe ypaBHEHUE Pacno3HaBath JIMHENHBIE YPABHEHUS C IByMS

CucrteMbl ypaBHEHU C AByMs [IEPEMEHHBIMU.

NIEPEMEHHBIMH, €TO
rpaduk, TpuMeEpPbHI
pelIeHus] YpaBHEHUIN
B LIEJIBIX YHCJIAX.
Pemenune cucrem aByx
JIMHENHBIX YPaBHEHUU
C AByMs

Crpourb rpaduky TMHEHHBIX YpaBHEHUH, B TOM YHCIIE
HCIO0JIb3YS HU(PPOBBIE PECypChl.

Paziuyars napajuienbHbIe U IEPECEKAIOIIMUECS IPSIMBbIE
10 UX YPABHEHUSIM.

Pemiarb cucteMsl IByX JIMHENHBIX YPABHEHUH C JIBYMsI

IIEPEMEHHBIMU MOJICTAHOBKOU U CIIOKEHUEM.

Pewmateb npocreime CUCTEMBI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Tpumepsl pemeHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C ABYMs
MIEPEMEHHBIMU.
['padmueckas
VHTEPIIPETALUS
YpPaBHEHUS

C IBYMS
IIEPEMEHHBIMU

Y CUCTEM JINHEUHBIX
YPaBHEHUU C IByMsI
IIEPEMEHHBIMHU.
Penrenue TekcTOBBIX
3a71a4 C TIOMOIIBIO
CHUCTEM ypaBHEHUU

W3 YPaBHECHUU HE SIBIISIETCS JIMHEVUHBIM.

IMpuBoauTth rpaduyecKyr0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHUS C ABYMsI IEPEMEHHBIMHA U CUCTEM YpPaBHEHUU
C JBYMs ITIEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aNTeOpandeCKUM CIIOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
HepaBencrpa

12

YucioBelie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JInHelHbIe
HEPABEHCTBA C OJJHOMN
IIEPEMEHHOU U UX
pemenue. Cucremsl

DopMyJIMPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU NPSIMOM, J0KA3bIBATH
anreOpanyecKH.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJIE PEIICHUS 3a1a4.
Pemiathb nuHeliHbIE HEPABEHCTBA C OJHOM ITEPEMEHHOM,
M300pakaTh perieHrue HePaBeHCTBA HA YUCIOBOM MPSIMOM.
Pemathb cucTeMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
peLIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOM IIPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOU
Y UX PEIICHUE.
N3o6paxkenue
pELIEHUS JIMHEUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
IIPSIMOU

QyHKINN.
OCHOBHBIE IOHATHS

[Tonstre GpyHkuMM.
OGnacTb onpeieeHus
¥ MHO>KECTBO
3HaYeHUH QYHKIHH.
CnocoObI 3aJaHus
(byHKIMIA.

I'paduk QyHkIMM.
CaoiicTBa (hyHKIIUH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoan3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

Bouruucisits 3HaYeHus1 QYHKIUN, 3a1aHHBIX

dbopmynamu (mmpy HEOOXOIUMOCTH HCTIOIB30BATh
KaJIBKYJISITOP); COCTABJISATH TA0JUIbI 3HAYEHU I

byHKITUY.

Ctpouth 1o ToukaMm rpapuku GyHKITUHN.

OnucbiBaTh cBOIiCTBA (PYHKIINN HA OCHOBE €€
rpau4ecKoro mpeICTaBICHUS.

Hcnonb3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccaenoBathb npuMepsl rpad)uKOB, OTPAKAIOIINX PEATbHBIC
MIPOLIECCHI U SIBJICHUSL.

IIpuBoaAMTH NPUMEPHI ITPOLIECCOB U SIBJICHUH C 33JJaHHBIMU
CBOWCTBaMHU.

Hcnonb30BaTh KOMIBIOTEPHbIE MPOTPAMMBI

JUISI TOCTPOEHUs TpapuKoB PyHKUINN U U3ydeHHUs

UX CBOMCTB
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QyHKINH.
UucnoBelie GyHKITUU

YreHnue 1 NoCTpoeHue
rpadukoB QyHKIIHIA.
[Ipumeps! rpadgukon
dynxumi,
OTpaKaroLINX
peasbHbIE MPOIIECCHI.
OyHKIUH,
OTHCHIBAIOILINE
npsIMYI0 U 00OpaTHYIO
IPONOPIMOHAIIEHBIE
3aBUCHUMOCTH, UX
rpaduku.

['padux pynxum

y = x.

OyHKIUH
y=xLy=x,
y=vx,y=|xl;
rpaduyeckoe
pelnieHrne ypaBHEHUN
U CUCTEM YpaBHEHUI

Haxoauth ¢ nomoubio rpadpuka QyHKIUNA 3HAYCHUE OJTHOM
U3 PACCMaTPUBAEMBIX BEJINYMH 110 3HAYCHUIO APYTON.

B HecnoxkHbIX ciiydasx BbIpaxkaTh (OPMYJI0H 3aBUCUMOCTD
MEK]ly BEJIMYNHAMM.

OnuceIBaTh XapakTep U3MEHEHNS OJHOW BEJINYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.

Pacno3HaBaTh BU/IbI H3Y4YaeMbIX (DYHKIIHA.

IToxa3pIBaTh CXeMaTHYECKH I10JIOKEHUE HA KOOPIUHATHOU
II0CKOCTH TpaduKoB QYHKIM BUaa: y = X2,y = Xx°,

y =vx, y = |x|.

HUcnoab3oBath pyHKUMOHAJIBHO-TPadHYECKUE
NpeACTABJICHUS Ul PELICHNS U UCCIEA0BAHNs YPABHEHUM

Y CHCTEM YPaBHEHUMU.

IIpuMeHsaTH LM POBbIE pecypPChl 1Sl TIOCTPOEHUS
rpadukoB QyHKITUN

[ToBTOpeHue u 06001IeHNE

[ToBTOpEHME
OCHOBHBIX TOHSTUH
1 METOJIOB KYpCOB
7 1 8 KIaccoB,
000011IeHIE 3HAHHUI

Bei0upaTh, IPUMEHATDH, OLICHUBATDH CIIOCO0bI CPABHEHUS
qrcel, BHIYUCICHUH, MpeoOpa3oBaHuUil BEIpaKEHUH, peIICHUS
YPaBHCHUM.

OcylecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX JCHCTBUI

Y CaMOIIPOBEPKY pe3yJibTaTa BEIUUCICHHUM, MPeoOpa3oBaHUiA,
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MMOCTPOCHUM.

Pemars 3aga4m U3 peajibHOM KU3HU, IPUMEHATH
MaTEeMaTUYECKHUE 3HAHMS JUUIS pELIEHUS 3aa4 U3 JPYrux
IIPEAMETOB.

Pemath TeKCTOBBIC 321241, CDABHUBATH, BLIOUPATH
CIOCO0BI PEIICHUS 3a/1a4n

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

61




9 KIIACC

HaumenoBanwue pazaena  |KomndecTBo OcHoOBHOE OcCHOBHBIE BHJIBI ACSITETLHOCTH O0YYarOIIAXCSI
(Tembl) Kypca 4acoB coJiep)KaHue
Uucna v BBIYUCIICHHUS. 9 Panmonanpubiec uncna, | Pa3BuBaTh mpeacTaBjJeHHs O YUCIaX: OT MHOKECTBA
JleficTBUTENBHBIC YHCITA UppalMOHAILHBIC HATypaJTbHBIX YHCEJT 10 MHOKECTBA ICHCTBUTEIILHBIX YHCEIL.
9KCIa, KOHCUHBIC O3HaAKOMHUTBCSI C BOBMOXXHOCTBIO TTPEICTABIICHUS
1 OECKOHEYHBIC JEHCTBUTEITLHOTO YHCIIa KaK OECKOHCYHON ACCATUIHON
JECSTHYHBIE TPOOH. JpoOH, NPUMEHSITD JIECSITUUHbIE TPUOTMKEHUS
MHuoxecTBO palMOHANBHBIX U UPPAIMOHAIBHBIX YHCE]T.
JCHCTBUTEIHLHBIX N300paxkaTh neiCTBUTENBHBIC YUCIIA TOUKAMHU
YHCEI; KOOPJUHATHOM MPAMOI.
JCHUCTBUTEILHBIC 3anuchIBaTh, CPABHUBATH U YIIOPSIA0YUBATH
9HCIIa KaK NEHCTBUTENILHBIC YHCIA.
OECKOHEUYHBIC BbInoHATH, coyeTasi yCTHbIE U TUCbMEHHBIE PUEMBI,
JECATUIHBIC POOH. apudmMeTnyeckue 1eicTBUS C PAIMOHAIILHBIMU YUCTIAMU;
B3auMHO OIHO3HAYHOE | HAXOAMThb 3HAUCHUS CTEIICHEH C IEIBIMH ITOKA3aTEISIMU
COOTBETCTBHE MEXKY Y KOPHEH; BBIYMCJISITh 3HAUCHHS YUCIIOBBIX BRIPAKCHHM.
MHO>KECTBOM IMosy4yuTh npeacTaBjieHHe O 3HAUUMOCTU
JCHCTBUTEITLHBIX JEHCTBUTEIHLHBIX YUCEIN B MPAKTHYECCKOU JIEATETLHOCTH
YUCENT U MHOKECTBOM YeJIoBeKa.
TOYEK KOOPINHATHOM AHAJIU3UPOBATH M J1€J1aTh BBIBOJbI O TOYHOCTHU
TIPSIMOM. IPUOIMKEHUS TEUCTBUTEIILHOTO YHUCIIA ITPU PEIICHUU
CpaBHeHue 3ajad4.
JEUCTBUTENBHBIX uricell, | OKpYrJIfATh JeHCTBUTEIbHBIC YHCIIA, BBINOJIHATH
apudmeTryeckue NPUKUAKY pe3yIbTaTa BBIYUCICHHUH, OL€HKY 3HAYCHUN
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JIEUCTBUS

C ICMICTBUTEILHBIMU
YUCIIAMH.
[TpubmxeHHoe
3HAYEHUE BEJINUUHBI,
TOYHOCTD
PUOTHKECHUS.
Okpyrienue yucesn.
IIpuknaka v oneHKa

YUCJIOBBIX BBIPAKEHUH.
3HAKOMUTBHCS C UCTOPHUEN Pa3BUTHUSI MATEMATUKH

pE3yIbTaTOB
BBIUKCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypasHenue. | OcBamBaTh, 3aII0OMUHATH M IPUMEHATH IPauyecKue
YpaBHEHUS C OTHOU Pemenue ypaBaeHunu, METOAbI IIPU PEIICHUN YPABHEHNN, HEPABEHCTB U UX
[IEPEMEHHOU CBOALINXCS CUCTEM.
K JINHEVHBIM. Pacno3HaBatsp 1iesble U IpOOHBIE yPABHEHUS.
KBanpaTtHoe Pemiarhb JiMHeHHbIEe H KBA/IPAaTHbIC YPABHEHHN,
ypaBHeHUE. Pelenue YpaBHEHUS, CBOJSLIMECS K HUM, TPOCTEHIINE APOOHO-
YPaBHEHUH, palMOHAJIBHBIE YPABHEHHS.
CBOALINXCS IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
K KBAJIPATHBIM. 3a/1a4, 00CyKIaTh UX M pelaTh TEKCTOBBIC 3a4a4U
bukBanpaTHbie pa3HBIMU CIIOCOOAMH.
YPaBHEHUS. 3HAKOMHUTHCS C HCTOPHEH pa3BUTUS MaTEMaTUKU
IIpumeps! pemenus

YPaBHEHHM TPEThEU
Y YETBEPTOU CTEIICHEN
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Pa3IOKEHUEM

Ha MHOXKHTEJIH.
Pemenue qpoGHoO-
paloOHAIbHBIX
YPaBHEHUH.

Penienue TeKCTOBBIX
3a/1a4 aJire0panyecKum
METOJIOM

YpaBHEHUS M HEPABEHCTBA.
Cucremsl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €T0
rpaduk.

Cucrema Byx
JIMHEWHBIX YPAaBHEHUN
C IBYMsI
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpOu
CTEIECHHU.
['pacdmueckas
MHTEPIIPETALNS
CUCTEMBI YPAaBHEHU N

C ABYMsI [IEPEMEHHBIMMU.
Pemienne TekcTOBBIX

OcBauBaTh ¥ NPUMEHSTH IIPUEMBI PEIIICHHS CUCTEMBI
JBYX JIMHEHWHBIX YPaBHEHUH C IBYMS TICPEMCHHBIMU

Y CUCTEMBI IBYX YPaBHEHH, B KOTOPHIX OJJHO ypaBHEHHE
HE SIBJISICTCS JTMHEHHBIM.

Hcnoan3oBath GyHKIIHOHATHHO-TPAPUIECKIE
IIPE/ICTABIICHUS [T pellleHrs M MCCJIe0BAHUS YPaBHCHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpanyecKkuM CrocoOoM: MePexoanTh OT CIOBECHOU
(bOopMyITHUPOBKH YCIOBHS 33/1a4U K aNreOpandecKoi MOJeH
yTEM COCTaBJICHUS CUCTEMbl YPABHCHH; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUH; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMHUTBHCS C UCTOPHUEl Pa3BUTHS MATEMATHKU
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3a/1a4 aJire0panyecKnum
crocooom

YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepasencraa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbInoaHATH peoOpa3oBaHusi HEPABEHCTB, MCNOJIb30BaTh
JIuneiinbie JUTsl IpeoOpa3oBaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaThb TUHENHbBIEC U KBAIPATHBIE HEPABEHCTBA.
C OJJTHOY IEPEMEHHOM Pemarsp IMHEliHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAOIINX
CucTteMbl TMHEHHBIX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIAATh
HEPABEHCTB C OJTHOI IIOJIy4YEHHBIE PEILICHUS.
MIEPEMEHHOMN U UX HN300paxkaTh penieHUE HEPABEHCTBA U CHCTEMbI HEPABEHCTB
pELIeHHE. Ha YHCJIOBOM IPSAMOM, 3AIUCHIBATH PEIICHUE C IOMOLIBIO
KBagparnsie CHUMBOJIOB.
HEpPABEHCTBA U UX Pematsb KBa/IpaTHBIE HEPABEHCTBA, UCIIOJIB3YS
peuieHue. rpaguyeckue npeiCTaBICHuUs.
['paduueckas OcBauBaTh U IPUMEHATH HEPABCHCTBA ITPU PELIEHUH
VHTEPIIPETALUS Pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
MEPEMEHHBIMU
OyHKIMN 16 KBagparnunas Pacno3HaBaTh BUJIbI H3y4aeMbIX (YHKIIHIA,

bynkims, ee rpadux

u cBoiictBa. [lapabomna,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WLJIIOCTPUPOBATH CXeMATUYECKHU, 00BICHATH
pacnoioKeHUE Ha KOOPAUHATHOM TIOCKOCTH rpaduKoB

k
Gyrkumii Buga: y = kx,y = kx + b,y = _,y = x%,
X
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CUMMETpPHUH NapadoJIbl.

['paduku pyskumii:
y =k,
y =k + b,
k
)
X
y = x,
y=x,
y =Vx,
y = x|

y =x% y =+x, y = |x| B3aBHCHMOCTH OT 3HAYCHHiI
K03 (UIIMEHTOB; OMUCHIBATH X CBONCTBA.
Pacno3HaBaTh KBapaTuyHyI0 (YyHKIHIO 1O (opmyIIe.
IIpuBoAUTH NPUMePbI KBAIPATUYHBIX 3aBUCUMOCTEM
U3 peasibHOM KU3HU, (UZUKH, TEOMETPHH.

BoIsaBasATH 1 0000111aTh 0COOCHHOCTH Ipadrka
KBaJpaTH4HON QyHKIMK y = ax* + bx + c.

CTtpouthb 1 n300pakaTh cxeMaTHYeCKHU rpaduku
KBaIpPAaTUYHBIX PYHKIUH, 3a1aHHBIX (hOpMyJIaMU BUa
y=axt,y =ax* + q,y = alx + pP,y = ax* + bx + c.
AHAJIU3UPOBATH M IPUMEHSITH CBOMCTBA N3YUYEHHBIX
GYHKIMI 7151 X TOCTPOEHUS, B TOM YHCIIE C TOMOIIBIO

U (POBBIX PECYPCOB

YucioBbIe
[MOCJIEJ0BATEILHOCTH

15

[TonsiTre yncnoBou
NOCIIEA0BATEIBHOCTH.
3ananue
MOCJIeI0BATETLHOCTH
PEKYPPEHTHOM
dopmymoi

u (hopmyIoit n-ro
YJIeHa.
Apudmerrueckas

Y TeOMEeTpUYecKas
MIPOrPECCHUH.
DopMyJIbI 71-T0 YJIEHA
apudmeTrueckoin

OcBauBaTh U NPUMEHATH UHJCKCHbIE 0003HAYCHHUS,
CTPOUTH peueBble BHICKA3bIBAHUSI C UCTIOIH30BAHUEM
TEPMHUHOJIOTHH, CBA3AHHOM C MOHSATHEM
MOCJIeI0BATEIbHOCTH.

AHanu3upoBaTh PopMyIy 1-TO YIeHA
NOCJIEI0BATEIBHOCTH WM PEKYPPEHTHYIO (hOpMYITy

U BBIYMCJISATH YICHBI [TOCJIE0BATEILHOCTEN, 3a/1aHHBIX
TUMU HOopMyJIamMHu.

YcTranaBaMBaTh 3aKOHOMEPHOCTB B TOCTPOCHUU
NOCJIE0BATEIBHOCTH, €CJIU BBINHUCAHBI IEPBHIE HECKOIBKO
ee YJICHOB.

Pacno3naBath apu(MeTHYECKYIO U TEOMETPUUYECKYIO
MIPOTPECCUU TIPHU PA3HBIX CIIOCO0AX 3a/1aHus.
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Y TEOMETPUYECKOMN
IPOTPECCUI, CYMMBI
MIEPBBIX /1 YJICHOB.
N300pakeHne 4ieHOB
apudMeTHuIeCcKon

Y TEOMETPUYECKOU
MIPOTPECCHI1 TOUKAMHU
Ha KOOPJAUHATHOU
IIJIOCKOCTH.
JInHeHbIN

Y KCTIOHEH I ATbHBIN
poCT.

CnoxHbI€ POLIEHTHI

Pemath 33724y ¢ UCMOIB30BaHUEM (POPMYII 72-TO HJieHA
apuMeTHIECKOI U TeOMETPUUECKOH MTPOTPECcCUid, CyMMBI
TIEPBBIX 71 WICHOB.

N300paxaTh WieHBI OCIEA0BATEILHOCTH TOUKAMH

Ha KOOPJMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh NpUMepbI NPOIECCOB U SIBJIEHUI

U3 PeabHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(METHIECKON MPOTPECCUH, B TEOMETPUUYECKON
IIPOTPECCUH; U300pakaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpau4ecKH.

Pemath 3a1a4uu, CBSI3aHHBIC C YNCIIOBBIMU
MIOCIIEIOBATEIHLHOCTSIMH, B TOM YHCTIE 331a4U U3 peaTbHOU
KU3HH C UCTIOIH30BaHUEM TU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX TAOJIHII, TPAPUIECKOTO KAIBKYIATOpA U T.11.).
PemaTsp 3a1a4u Ha CIOXKHBIE MPOIEHTHI, B TOM YHCIIC
3a/1a4¥ U3 peaTbHON MPAKTUKH (C UCTIONB30BAHUEM
KaJIbKYJIITOPA).

3HAKOMUTBHCS C HCTOPHUEl pa3BUTHS MATEMATHKU

[ToBTOpEHue, 06001ICHHE,
cucTeMaTu3alMs 3HaHUM

18

Yuciia v BEIYUCIICHUS
(3amuch, cpaBHEHHUE,
JIEUCTBUS

C I€MCTBUTEIbHBIMHU
YHUCJIaMH, YHCJI0BasI
MpsAMast; IPOLIEHTHI,
OTHOIIICHUS,
MIPONOPLINH;

OnepupoBaTh NOHATUSIMH: MHOKECTBO, TOJIMHOXECTBO,
orepaiuy HaJ MHOKECTBaMU; UCMOJb30BaTh rpauueckoe
IpeCTaBICHUE MHOXECTB ISl OTIMCAHUSI PeaibHBIX
IPOIIECCOB U SBJICHUM, MIPU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYaIu3MpoBaTh TEPMHHOJIOTHIO M OCHOBHbIE
AeiicTBUS, CBSI3aHHbIE C YMCJIAMU: HATypaIbHOE YHCIIO,
IPOCTOE U COCTAaBHOE YHCIA, ASTUMOCTh HaTypaIbHBIX
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OKpYTJICHHE,
npUOITKEHHE,
OLIEHKA; PellIeHHE
TEKCTOBBIX 3a71a4

YyuCel, MPU3HAKHU IETMMOCTH, LIEJI0€ YUCII0, MOAYJIb YUCIA,
OOBIKHOBEHHAS U JIeCATUYHAs JPOOH, CTAHAAPTHBIN BUA
yucia, apuMEeTHIECKUM KBaIpaTHBIA KOPEHb.
BbINOJIHATH AeHCTBUS, CPABHUBATH U YIIOPSIA0YMBATH

apu(MeTHIeCKUM YyuCIia, NPEACTABIATh YhCa HA KOOPJUHATHOM MPSMOH,
criocooom) OKPYTIJISATh YHCIIA; BHIIOJHATH NPUKHIKY U OLEHKY
pe3ysbTaTa BEIYUCIECHUN.
Pemath TekcTOBBIE 32/1a4M APUPMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoAepKalue NporeHThl,
JI0JIM, YaCTH, BbIpAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — pPacCcTOSHUE, LIeHA — KOJUYECTBO — CTOMMOCT,
00beM paboThl — BpeMs — MPOU3BOAUTENILHOCTD TPY/A.
Pa30upatp peasibHble )KHU3HEHHBIC CUTYaLIUH,
(opMyJIMPOBATH MX HA SI3BIKE MATEMATHUKH,
HAXOAUTBb PEIlICHUE, TPUMEHSSI MaTeMaTHUECKU ammapar,
HHTEPNPETHPOBATH PE3yIbTaT
Anrebpanueckue OnepupoBaTh NOHATHSMM: CTENEHD C LEJIBIM
BBIPAYKECHUS nokaszaresnem, apupMeTHIECKH KBaJPaTHBIN KOPEHb,
(npeobOpazoBaHue MHOT'OYJIEH, ajaredbpanyeckas 1po0b, TOKIECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE /1€iiCTBUSA: BBIIIOJIHATH PAaCUEThI
BBIPA)KEHUH, no opmyram, mpeoOpa3oBbIBATH IENbIE, IPOOHO-
JOITyCTUMBIE palroHaIbHbIC BRIPAKECHUS U BBIPAXKEHHS C KOPHIMH,
3HAYCHUS) peaIn30BbIBATh PA3JIOKEHUE MHOTOUYJICHA HA MHOXKUTEIH,

B TOM 4YHCJIC C UCIIOJIb30BAHHUCM q)OpMy.TI Pa3sHOCTH
KBaJIpaToOB U KBaJipaTta CyMMbIl H Pa3HOCTH, HAXOJAUTb
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JOMYCTUMBbIE 3HAYEHUS IEPEMEHHBIX ISl TPOOHO-
palMOHAIBHBIX BBIPAXKECHUN, KOPHEH.

MopeanpoBath ¢ TOMOIIBI0 (HOPMYJT peabHbIE TPOLIECCHI
Y SBJICHUS

DOyHKINU
(moctpoenue,
CBOMCTBA M3YUYEHHBIX
GyHKITUH;
rpaduyeckoe perieHme
YPaBHEHUM U UX
CHUCTEM)

OnepupoBath noHATUAMU: QyHKIHS, TpaduK QYHKIINH,
HYJIU (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXKYTKU BO3pacTaHus, yObIBaHUS, HAMOOJbIIIEEe

¥ HauMEHbIIIee 3HAYCHUS (PYHKITUH.

AHAJIU3MPOBATH, CPABHUBATH, 00CYK/1aTh CBOMCTBA
GbyHKIUH, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATHSAMU: TIPsIMAs MPOTIOPITUOHATBHOCTb,
oOpaTHasi MPOMOPIUOHATILHOCTD, TUHEHHAS (DYHKITUSA,
KBaJpaTU4Has QyHKIMs, Mapadosa, rumnepooa.
Hcnoab3oBarh rpapukm 11 ONIPEAECIICHUS] CBOUCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JIJISl pEIIeHUs 3a]1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB U peabHOM KU3HU; MOAEJIMPOBATH

C TIOMOTIIBIO TPA(UKOB PeaTHbHBIC TPOIIECCHI U SBJICHUSI.
BoipaxkaTs (popmMysiaMu 3aBUCUMOCTH MEX/Ty BETMUYMHAMU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOTI' O KYPCA
«I'EOMETPUS» B 7-9 KITACCAX

IHOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OMH U3 OCHOBHBIX PA3JECiIOB IIKOJIBHOW MAaTEMAaTUKH, UMEOIINI
CBOCH IEeNbI0 00ECIeYnTh HM3YyYEeHHUE CBOWCTB W pa3MepoB (Uryp, WX OTHOIICHUU
M B3aUMHOE pAaCIOJIOKEHUE, ONHUPAETCS HA JIOTHYECKYHO, JI0KA3aTEJbHYHO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
3aKII0YaeTcss B TOM, YTO OOYy4YaloIIUWCs YYUTCA MPOBOJUTH JIOKAa3aTEJbHbBIC
pacCy X IeHUs, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUs, JOKAa3bIBaTh HWCTUHHBIE
YTBEPKICHUSI U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUS
«OT TPOTHUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIUPOBaTh OOpaTHBIE
YTBEPKICHHUS.

[lenpto HM3y4YeHUS] TEOMETPUU SIBIAECTCS HCMOJb30BAHUE €€ KaK HHCTPYMEHTa
IpU PEIICHUM KaK MaTeMaTHYECKHX, TaK W MPAKTUYECKUX 3a7ad, BCTPEUAIOIINXCS
B peanbHOl *u3HU. OOyyarouuics T0KEH HAYYUThCS ONPEAENSTh T€OMETPUUYECKYIO
burypy, ONMUCHIBATHL CJIOBAMH YEPTEXK WJIM PUCYHOK, HAWTHU IUIOMIATL 3E€MEITHbHOTO
y4acTKa, pacCuyuTaTh HEOOXOAUMYIO IJIMHY ONTOBOJIOKOHHOTO Kalens Wiu Tpedyemblie
pa3Mephl rapaxa st aBToMoOws. [Ipu pereHun 3aa4 MpakTUYECKOTO XapakTepa
OoOyyYaroImuiicss yYUTCS CTPOUTh MaTEMaTUUYECKHE MOJCIM pPEalbHBbIX KU3HEHHBIX
CUTYyaluid, TPOBOAUTH BEIYMCIIEHUS U OLICHUBATH MOJTYYECHHBIA PE3YJIbTaT.

BaxxHo mojguepkuBaTh CBSI3M TE€OMETPUM C APYTUMH Y4YE€OHBIMU MpeIMETaMH,
MOTHUBUPOBATh HCIOJB30BaTh OMNPECICHUS] TEOMETPUYECKUX (QUTYp U TIOHSTHH,
JIEMOHCTPUPOBATh NMPUMEHEHHUE TTOJTYUYCHHBIX YMEHUN B (PU3HUKE U TEXHUKE. DTU CBS3U
HanOoJiee SIPKO BUIHBI B TeMax «BekTopel», « TpUroHOMETpUYECKHE COOTHOIICHUS,
«Metoa koopauHa™ U «Teopema [Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3Jeibl
conepkanus: «I'eomerpudeckue GpUrypsl U UX CBOMCTBaY, «I3MepeHre reOMETPUIECKUX
BEJIIMUUH», «JleKapTOBBl KOOpIMHATBI Ha IUIOCKOCTH», «BekTopbl», «/IBUKEHUS
mIockocTy, «IIpeoOpazoBaHus Mog00us».

OO6miee yucIO 4acoB, PEKOMEHJOBAHHBIX JJII U3Y4YeHHUs y4eOHOTro Kypca
«I'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HejaelN), B 8 Kiacce —
68 yacoB (2 daca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnbie nonsatust reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YT0JI. BUibl yrios.
Beprukanbuble U cMexHble yIubl. buccekrpuca yria. JlomaHas, MHOTOYTOJBHUK.
[TapaiuieIbHOCTh U EPIEHIUKYISPHOCTD MPSMBIX.
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CumMmerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OCeBOM cumMmeTpuu. [Ipumepsl
CUMMETPHUU B OKPYIKAIOILIEM MHPE.

OCHOBHBIE MTOCTPOEHHUS C MOMOLIBIO HUPKYJIS U auHeku. TpeyroasHuk. BeicoTa,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEYroJabHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M TIpHU3HAKU paBHOOEAPEHHOro TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa M NPU3HAKU IApAVIEIbHBIX NpsAMBIX. CyMMa YIJIOB TpEyroJbHMKA.
BHemHue yrisl TpeyrojibHUKA.

[IpsMoyronbHblld  TpeyrojdbHUK.  CBOMCTBO  M€OuaHbl  MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHOW K TunoreHy3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. I IpsIMOYTOJIbHBII TPEYTrOJIbHUK € yIIIoM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYIrOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHoOM, Teopema 0 O0JIbIIeM YIJie U 0O0JIbIlIEeH CTOpOHE TpeyroiabHuKa. [leprneHaukymsip
Y HaKJIOHHAsl.

I'eomeTpudeckoe mecto Touek. buccekrprca yriia u cepeIMHHBIN MTEPIICHIUKYIISIP
K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpyT, XOpJla U AHMAMETP, UX CBOMCTBA. B3auMHoe pacrnoiiokeHue
OKpPYKHOCTH M mnpsMou. KacarenpHas M cekymas K OKPYXHOCTH. OKpPY>KHOCTb,
BIIMCAHHAs B YroJl. BircanHas v onrcaHHas OKpY>KHOCTU TPEYTroJIbHHKA.

8 KVIACC

Yerpipexyronpauku. [lapamnenorpamMm, ero mnpu3Hakkm M CBOMCTBA. YacTHbIE
CJIyyau napaieaorpaMmmoB (IIpsIMOYTOJIBHUK, pOMO, KBaJ(paT), X NPU3HAKHA U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamenusi, €€ CcBoilcTBa W npu3Haku. [IpsMoyronbHas
Tpaneuusl.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u reopeMa
O MPOINOPLUOHAIBHBIX OTPE3KaX.

CpenHue muHUN TPEYTOIbHUKA U Tpanennu. LIeHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, KodpduimeHt mnoxodus. Ilpusnaku nomOOUS
TpeyroJibHUKOB. [IpuMeHenne noaqoOust mpu peleHny NPakTUYECKUX 3a/1ay.

CpoiictBa 1mmomaaed reoMerpudeckux Guryp. DopMynbl I TUIOMIAAM
TpPEeyrojbHHUKa, Mapajenorpamma, pomOa u Tpaneuuu. OTHOUIEHHE IUIOLIAlEH
OI00HBIX (UTYP.

Brluncnienne miomane TPEYyroabHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema I[ludaropa. Ilpumenenne teopembl [ludaropa mnpu penieHUn
MMPAKTUYECKUX 3a4ad.

CHHyC, KOCHHYC, TaHI€HC OCTPOIrO yIJIa MPSMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpHUrOHOMETpUYECKHE (PYHKUUHU YTIOB
B 30°,45° u 60°.
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BrnmcanHble M LEHTpaNbHBIE YIJIbI, YTOJd MEXKIy KacaTelIbHOW W XOPIOH. YTIIbI
MEXAY XOpJlaMHU U CEKyLIMMU. BricaHHbIe M ONMCaHHBIE YETHIPEXYTOJIbHUKA. B3anmHoe
pacmoyio)keHue IBYX OKpyxkHocTed. Kacanume okpyxkHoctel. OOmue KacaTeabHbIC
K IBYM OKPY>KHOCTSIM.

9 KITACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

ITpeoOpa3oBanue nonodus. [lonodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpoU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUHM OTPE3KOB
CEKyLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, MIPOTUBOIOJIONKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BeKTopamu. PasnokeHne BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bektopa. CkansipHOE€ IPOM3BEIECHUE BEKTOPOB, IPUMEHEHHE IS
HaXOKJEHUS JUIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IUJIOCKOCTH. YPABHEHHsI INPAMOU U OKPYKHOCTH
B KOOpJMHATAaX, INEPECCYCHUE OKPYKHOCTEH M MNpAMBIX. Meroj KOOpPAMHAT U €ro
IIPUMCHCHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKHM. JJTMHA OKpYKHOCTH. I pasycHas u paguaHHas Mepa
yTJla, BBIYKUCIEHUE JJIMH OYT OKpykHOCTel. [lomank kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (QUryp (3eMeHTapHbIe
npenacrasiienus). [lapamnensasiil nepenoc. IloBopor.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOro Kypca K KOHILY
oOydeHus B 7 Kjacce.

Pacrio3HaBaTh M3y4€HHbBIE T€OMETPUYECKHE (PUIYpBI, ONPENEISITh UX B3aUMHOE
pacrnojoXKeHue, u300paxaTb TI'€OMETPUUYECKHUE (UIypbl, BBINOIHATH YEPTEKH IO
YCIOBHIO 3a1aud. M3mepsTe JIMHEMHBIE W YIVIOBbIE BEJIWUYMHBL. Pemats 3amaum Ha
BBIYKCIICHNE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

[TpoBoauTh rpyOyI0 OLIEHKY JIMHEHHBIX U YTIOBBIX BEJIMYMH MPEIMETOB B peaIbHOM
KU3HU, pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznmuate pasmepbl 3TUX OOBEKTOB
10 MOPSAAKY BEIUYHHBI.

CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

ITonp30BaThCA MpPHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BATh NMPU3HAKU
Y CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEUICHUH 3a/1a4.
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IIpoBOINTE JIOTMYECKHE PACCYXKIACHUS C HCIOJIB30BAHUEM T'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCd  NpPU3HAKAMU  PABEHCTBA  IPSAMOYTOJIBHBIX — TPEYTOJIbHUKOB,
CBOWMCTBOM MEJHAHBI, MPOBEACHHOM K TMIOTEHY3€ NPSIMOYTOJIBHOTO TPEYIrOJIbHMKA,
B PELLIEHUH I'€OMETPUYECKUX 3a]a4.

OnpenensaTb NapauieIbHOCTh MPSIMBIX C MOMOULIBIO YIJIOB, KOTOpbIE 00pazyeT
¢ HUMH cekymas. Onpenenars NapajuIeIbHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM 10 TOYEK IPYTOU MPSAMOU.

Pemats 3a1aun Ha kineTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHUS] U HAXOJUTh YUCIOBBIE U OYKBEHHbIC 3HAUEHUS YIJIOB
B TEOMETPUYECKUX 3aladax C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOIOYIOJbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX IIPU TEPECEUEHUH JBYX
IapaJuIeNIbHBIX NPSMBIX CEKyLIEN. PemaTe npakTuyeckue 3aaa4u Ha HAX0XKJAEHUE YTJIO0B.

Bramerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb OINPEACIATH
OHCCeKTpUCY yIIia U CepEeIUHHBIN MEPIEHAUKYJIISP K OTPE3KY Kak T€OMETPUUYECKUE MECTA
TOYEK.

@opMyJIMPOBATh ONPEACIECHUS OKPYKHOCTM M Kpyra, XOpIAbl M JUaMeTpa
OKPY>KHOCTH, TOJIb30BAaTbCsl MX CBOMCTBAMHM. YMETh IIPUMEHSTb OTU CBOWCTBA
[IPYU PELICHUH 3a]a4.

Biagets MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPY>KHOCTH, YMETh HAXOIHUTh
ee ueHTp. [lonb3oBarbest (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NTEPIICHIUKYIISIPBI K CTOPOHAM
TPEyTOJIbHUKA IIEPECEKAIOTCS B OAHOU TOUKE.

Bianers moOHATMEM KacaTEeNbHOM K OKPYKHOCTH, ITOJIB30BATBCA TEOPEMOM O
IIEPIIEHIUKYJSIPHOCTH KAacaTeJIbHOW U panyca, IPOBEAEHHOIO K TOUKE KaCAHUS.

ITonp30BaThCAd MPOCTEUIIMMH T'€OMETPUYECKHUMHU HEPABEHCTBAMH, IIOHMMAThb HX
IIPAKTUYECKUMA CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHUS C NOMOILIBIO LUPKYJISA
Y JIMHEUKU.

[IpenMeTHBIE peE3yJbTATHl OCBOCHHUS TMPOTPAMMBI Y4eOHOrO Kypca K KOHILY
oOyueHus B 8 kjacce.

Pacnio3HaBaTh OCHOBHBIE BUJIbl YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, 0JIb30BATHCS
UX CBOMCTBaMU IpU PELICHUN N'€OMETPUUECKHX 3a/au.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUECHMS] MEJIMAaH TPEYroJibHUKa (LEHTpa Macc)
B PELLEHUM 33/a4.

Bnagerp moHsATHEM cpenHEN JUHUM TPEyTroJbHUKA W Tpaleluuu, MPUMEHSTh MX
CBOWCTBA NIIPU PELICHMM reoMeTrpuueckux 3anad. llosmb3oBarbes teopemon daneca
U TEOpEMOl O MPONOPUMOHANBHBIX OTpe3KaX, NPUMEHITh WX I PpEeLIeHus
IPAKTUYECKUX 3ajau.
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[IpuMeHsITh TPU3HAKK TOA00WS TPEYTOJIHHUKOB B PEIICHUU T€OMETPHUYECKUX
3aad.

[Tonb3oBatbess  Teopemoit  Iludaropa s  pemieHUS TEOMETPUYECKUX U
npakThdecknx 3amad. CTpOuUTh MaTEMaTHYECKYI0O MOJCNIb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSITEITEHO TIPOBOUTH YEPTEK M HAXOJAUTH COOTBETCTBYIONTUE JJIUHEI.

Brnagets MOHATHSIME CHHYCa, KOCHHYCA U TAHT€HCA OCTPOTO yria MPSMOYTOJIEHOTO
TpeyroibHUKA. [lop30BaThCS ATHUMHU TOHSATUSMH IS PEHICHUS TMPAKTHICCKUX
3ajau.

Beraucnsate  (pa3nuyHBIMEA - CIIOCOOAaMH) TUIOMIA/Ib TPEYTOJbHUKA W TUIOIIATU
MHOTOYTOJBHBIX (GUTYp (MONB3YSCh, TAe HEOOXOAMMO, KadbKyIsITopoMm). IIpumeHsTH
MOJTyYCHHBIC YMEHUS B MPAKTHYCCKUX 3a/1aUax.

Brnanets MoHATUSMHU BIHMCAHHOTO M IEHTPAJIBHOTO YyTiia, UCIIOJIb30BATh TEOPEMbI
O BIIMCAHHBIX YTJIaX, YIJIaX MEXIY XopAamMu (CeKYIIMMHU) U yTiie MKy KacaTelIbHON
Y XOPAOU MIPH PEIIEHNN TEOMETPUIECKUX 3a71a4.

Brnagerp mMOHSATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, MPHUMEHSITh CBOWCTBA
OTMMHMCAaHHOTO YETHIPEXYTOJIbHIUKA TPU PEIICHUH 3a1a4.

[TpuMeHsITh MOTy4YCHHBIE 3HAHKSI Ha IPAKTHKE — CTPOUTH MAaTEMAaTUYECKHUE MOJIENN
IS 3a7ad  pealbHOW JKM3HM W TPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
NpUMEHEHHEM TOA00WUs ©  TPUTOHOMETpUHU  (TIONB3YSICh, TI€ HEOOXOAMMO,
KaJIbKYJIITOPOM).

[IpenMeTHbIC pe3yIbTaTBl OCBOCHHS NPOTPaMMBbI yYeOHOrO Kypca K KOHILY
oOy4eHus B 9 Kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHU OCTPBIX YIJIOB, HAXOAUTH C UX IOMOIIBIO
Pa3IUYHBIE 3JIEMEHTHI MPSMOYIOJIBHOIO TPEYTOJIbHUKA («pEHIeHHE MIpPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTs (C NOMOLIBIO KaJdbKyJISATOpa) JJIMHBI W YIUIBl JJIS
HETaOJMYHBIX 3HAYEHUI.

[Tonb30Batbes  (opMysnaMy NOPUBENEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAXOXJACHUS COOTHOLICHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYUHAMH.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB IS HAaxOXKICHUS pPa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHITh UX MPU PELICHUU
reOMETPUYECKHX 3a/]a4.

Bnagers noHsTHsIMH npeoOpa3oBaHUsl MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbeIX Guryp. Ilonp3oBaThcsi cBoMiCTBaMU MOAOOMS MPOU3BOJBHBIX (UTYP, YMEThH
BBIUUCIIATH JJIMHBI M HAXOAUTh YTJIbl y OJIOOHBIX puryp. IlpuMeHaTs cBolicTBa mogoous
B IMpaKTUYECKHX 3aJayax. YMeTb MPUBOAUTH MpPUMEPhl MOAOOHBIX (uryp B
OKpY’KaroIlleM MHUpE.

[Tonb30BaTbCAd TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpPJ, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaThCAd BEKTOPAMH, IOHUMATh UX T€OMETPUYECKUN U (DU3UUECKUN CMBICI,
OPUMEHSATh HMX B PEUICHUU TeOMETpUYECKHX U (u3nyeckux 3agad. lIpumeHsTh
CKaJIIpHOE MPOMU3BEICHUE BEKTOPOB ISl HAXOXK/ICHUSI ITTUH U YTJIOB.

[Tonb30BaThbCsd METOJIOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU
re€OMETPUUYECKUX U MPAKTUUYECKHUX 3a]1au.

Bnaners NOHATHSMU MPAaBUIIBHOIO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, JIJTMHBI
IYyTW OKPY>KHOCTU U PAJUaHHON Mephl yriia, YMETh BBIYUCIATH IUIOIIAAL KPyTra U €ro
yacteil. [[puMeHsITh MOJTydYeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxonutb ocu (MM LEHTPBI) CAMMETPUH PUTYD, TPUMEHSTD ABUKEHUS MIIOCKOCTH
B IIPOCTEUIINX CIy4asX.

[IpuMeHATH NMOTyUYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJIEIH
A 3aJad  peajbHOM JKU3HM M TMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C
MPUMEHEHUEM TMOJA00Ms U  TPUTOHOMETpUuUeckuxX GyHKIUN (TONB3ysACh, TIe
HE00XO0MMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HaunmenoBanue paznena |KonudecTso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Temel) Kypca 4acoB coaepKaHue
[Ipocreiimme 14 [Ipocreimme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONPEIEIICHHUS.
reoMeTpuuecKkue PUrypsl u T€OMETPUUYECKUE Pacno3HaBaTh n3y4eHHbIE TEOMETPUUECKUE (PUTYPBI,
uX cBoMcTBa. M3mepenue OOBEKTHI. onpeaeasiTh UX B3ANMHOE PACIIOI0KEHUE, BHINIOJHATH
Tr€OMETPUYECKUX BEJIMUHUH MHOroyroJpHUK, YEPTEXK MO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTh NpocTENIINE TOCTPOEHHUS C TIOMOILBIO HUPKYJIS

CmexHbie U
BEPTUKAIbHBIE YIJIbI.
PaGora

C IPOCTEUIITUMU
YEPTEIKAMH.
N3mepeHune IMHEeNHbBIX
Y YIJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
Y yIJIOB

Y JINHEWKH.

N3mepsTh TUHEWHBIC U YTIIOBBIC BEJIMUUHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha r71a3» pa3Mephl peajbHbIX 00HEKTOB,
NPOBOAUTH rPyOYIO OLIEHKY UX Pa3MEPOB.

Pemarts 3a/1aun Ha BEIYUCIICHUE JJIMH OTPE3KOB U BETUYMH
YTJIOB.

PemaTp 33124 Ha B3aMMHOE PACIIONIOKEHUE
TEOMETPUUYECKUX (QUTYP.

IIpoBoauTh K1accuUKALNIO YTIOB, BBIYMUCIAATH
JIMHEWHBIC U YIJIOBBIC BEJIMUUHBI, IPOBOAUTH
HEO0OXOMMbIE JJOKA3aTeIbHBIE PACCYKICHHUS.
3HAKOMUTBCS € HCTOPHEN pa3BUTHUSI TEOMETPUU

TpeyronbHUKN

22

[TonsATHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh 1apbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C ykazaHUeM MPU3HAKOB).
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Y TIEPBUYHBIC
IIPEACTABJICHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[TpusHaku

paBeHCTBa
PSMOYTOJIbHBIX
TPEYTrOJILHUKOB.
CBOICTBO M€IUAHBI
MPSIMOYTOJILHOTO
TPEYrOJbHUKA,
MPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOGEenpeHHbIC

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOKMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepasencrtBa

B T€OMETPUHU.
[IpssmoyronbHbIN
TPEYTOJbHUK C YTJIOM
B 30°

BoIiBoauTH Cl1€ACTBUA (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

D opmMyJIMpPOBaTh ONPEIEIECHHS: OCTPOYTOJIBHOIO,
TYHOYT'OJILHOTO, MPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOIO NEPHEHANKYIISpa
OTpE3Ka; MEpUMETPA TPEYTOIbHUKA.

®opMyIMpOBaTh CBOWCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTs 4epTey, pemaTh 3a4a4M C [IOMOUIBIO
HaXO0XJICHUSI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATHL TPU3HAKY PABEHCTBA TPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 33/1ayax.

Hcnoan3oBath HU(PPOBBIE pECYpPCHI AJIA HCCIIEI0BAHUS
CBOMCTB M3y4aeMbIX (Uryp.

3HAKOMHMTBHCS C MCTOPHUEH Pa3BUTHUS T€OMETPUU
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[TapajutenbHBIE TPSIMBIE, 14 [TapannensHbIe DopMyJIUPOBATH MOHATHE NIAPAIIJICITBHBIX NPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIpsAIMBIE, UX CBOWCTBA. HAXOAMUThb IIPAKTHYECKUE TPUMEPBI.
Haxkpect nexamue, N3yuaTsh cBoOlCTBa YriioB, 00pa30BaHHBIX MTPH MEPECCUCHUN
COOTBETCTBEHHBIE NapaJuIeNIbHBIX MIPSAMBIX CEKYIIEH.
Y OTHOCTOPOHHUE IIpoBoauTh A0Ka3aTEILCTBA NAPATUIEIBHOCTH JIBYX
yTJIbI, 00pa30BaHHbIE IPSIMBIX C TOMOILBIO YIJIOB, 00pa30BaHHbIX IIPH MTEPECCUEHUU
IIpU [IEPECCYCHUN ATUX NPSAMBIX TPETHEN IPSIMOM.
napauIeIbHbIX BbpI4HCasITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH ). Haxoautsp uncnoBbie U OyKBEHHbIC 3HAUEHUS YTJIOB
[Tpu3Hak B TEOMETPHYECKHUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM
apajuIeIbHOCTH 0 CyMME yTJIOB TPEYT'OJIbHUKA U MHOTOYT'OJIbHHKA.
IPSIMBIX YEPE3 3HAKOMHUTHCS C HCTOPHEH pa3BUTUS T€OMETPHUH
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOM
IPSAMOM O BTOPOM
IIPSAMOIA.
Cymma yrioB
TPEYTOJIbHUKA.
BHeunue yrisl
TPEYTOJIbHUKA
OKpy>KHOCTb U KPYT. 14 OKpy>XHOCTb, XOpJa D®opMyJIHPOBATH ONPEACJIeHUS. OKPYKHOCTH, XOPJIbI,
['eomeTpuueckue U JUAMETP UX JMaMEeTpa U KacaTeJIbHON K OKPYKHOCTH.
[IOCTPOCHUSA CBOMCTBA. H3y4arh ux CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
KacarenbHas HccaenoBarhb, B TOM 4UCIIE HCNOAb3YH HM(POBbIE
K OKPY’KHOCTH. pecypcChl: OKPYKHOCTb, BIMCAHHYIO B yTOJI; HEHTP
OKpy>KHOCTB, OKPY>KHOCTH, BIMCAHHOM B YT'0JI; PABEHCTBO OTPE3KOB
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BIIMCAHHAas B yIOJL
ITonsatue o I'MT,
MIPUMEHEHNE

B 3a/1a4ax.
buccekrpuca

Y CEpPEANHHBIN
MIEPIICH IUKYJISIP

KaK T€OMETPUYECKUE
MeCTa TOYEK.
OKpy>KHOCTBb,
ONMCAaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenimne

3a/1auu

Ha IOCTPOEHUE

KacaTelbHbIX.

HUcnoan3oBars metoa [ MT 1y nokazarenbCcTBa TEOPEM

0 MepeceyeHun OUCCEKTPUC YTIIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHANKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomotpso 'MT.

OBJageBaTh NOHATHUSIMH BIIMCAHHOU U OITMCAaHHOU
OKPYKHOCTEMN TPEYTrOJIbHUKA, HAXOAMThb LICHTPHI 3TUX
OKPY’KHOCTEM.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOEHME: YIJia, PABHOIO
JAHHOMY; CEPEIMHHOTO MEPIEHANKYIISPA JAHHOTO OTPE3Ka;
PSAMOM, TPOXOIAIIEN Yepe3 JaHHYIO TOUKY

U TIEPIEHIUKYJIAPHON TaHHON MPSIMOil; OMCCEKTPUCHI
JAHHOTO YIJIA; TPEYTOJIBHUKOB MO PA3JIUYHBIM 3JIEMEHTAM.
3HAKOMHUTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUHU

[ToBTOpEeHue, 00001IeHIE 4 [ToBTOpEHME Pematsb 3a1a4u Ha MOBTOPEHUE, WITIOCTPUPYIOIINUE CBSI3U
3HAHUU 1 000011IeHNE MEXTy pa3IuYHBIMU YaCTSIMU Kypca
OCHOBHBIX NOHSTHI
U METOJIOB Kypca
7 K1acca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC

HaunmenoBanue pazaena | Konuuectso OcHoBHOE OCHOBHBIE BUJIbI ACSATEIBHOCTH O0YUYaIOIIUXCSI
(TemnI) Kypca 4acoB coJiep)KaHue

UeThIpexyrobHUKN 12 [Tapannenorpamm, ero | M300pakaTh 1 HAXOAUTH HA YEPTEKAX
MPU3HAKHU U CBOMCTBA. | YETHIPEXYTOJIbHUKU PA3HBIX BUJIOB U UX DJIEMEHTHI.
YacTHble cnyyan ®opmMyIMpPOBaTh ONpeAeIeHUsI: TapAJJIeIorpaMma,
napajuiesIorpaMmmMoB NpsAMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneuuu, paBHOOOKOM
(MpSIMOYTOJILHUK, Tpaneuuu, NpsMOyTroJbHOM Tpaneuuu.
poMO, KBajpar), ux Jloka3bIBATh M UCIOJIB30BATH NIPU PelIeHUH 3a1a4
MPU3HAKHU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: Mapajuiesorpamma,
Tpanerusi. MPSMOYTOJIbHUKA, poMOa, KBaaparta, Tparelun, paBHOOOKOM
PaBHoOOKas Tpaneuu, NpIMOyTroIbHOM Tpaneuuu.
U IIPSAIMOYTOJIbHAS IIpumMeHATH MeTO/ Y/IBOCHUS MEIMAHbI TPEYTOJIbHUKA.
Tparenuu. Hcnoab3oBath 1U(POBBIE peCypChl A UCCIEI0BAHUS
Meton ynBoeHus CBOMCTB M3y4aeMbIX QUTYD.
MeENaHBbl. 3HAKOMHUTBHCS C HCTOPHEH pa3BUTUS TEOMETPUN
[lenTpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema Paneca IIpoBoaAUTH MOCTPOEHMS C IOMOIIBIO LIUPKYJISA U IMHEUKU

0 MPONOPLUHUOHATBHBIX U TeOpeMa C McnoJib30BaHue TeopeMbl Dasneca u TEOPEMBI

OTpe3Kax, MoJoOHbIe O MPOMOPIMOHATBHBIX | O MPONOPIUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

TPEYrOJbHUKA OTpe3Kax. IIPONOPLMOHAIBHBIN OTPE30K.
Cpenusis aMHUSA IIpoBoauTH 10KA3aTEJIHCTBO TOTO, YTO MEIUAHbI
TPEYTrOJbHUKA. TPEYrOJIbHUKA IEPECEKAOTCS B OJJHOU TOUKE, U HAXOAUTH
Tpaneuus, ee cpenHsist | CBS3b C LEHTPOM MAacC, HAXOAUTH OTHOILLIEHHE, B KOTOPOM




JINHUA.

MEIUAHBI ICIATCS TOUYKOH UX MEPCCCUCHUS.

[IponopuroHanbHbIE Haxoauth no1o0HbIe TPEYrOJIbHUKN Ha TOTOBBIX UEPTE)KAX
OTpE3KHU. C YKa3aHHEM COOTBETCTBYIOLIUX MPU3HAKOB MOI00US.
IlenTp macc PemaTh 3a1a4u Ha 10JOOHbBIE TPEYTOJIBHUKH C TOMOUIBIO
B TPEYT'OJIbHUKE. CaMOCTOSITEIILHOTO MIOCTPOEHUS YEPTEKEN U HAXOKIACHUS
[TonoGHsbIE MO00HBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKH. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
Tpu npusnaka MPU3HAKOB MOJ00USI.
nooous Jloka3bIBaTh TpU NMPU3HAKA OI00MS TPEYTOJIBHUKOB.
TPEYTrOJIbHUKOB. IIpuMeHsATh MOTy4YEHHbIE 3HAHUS [IPU PEILEHUN
[IpumeHeHne r€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4.
noao0us 3HAKOMHUTBCS ¢ HICTOPHEH Pa3BUTHS FEOMETPUU
IIPU pELICHUU
IIPaKTUYECKUX 3a]1a4
[Inmomans. Haxoxnenne 14 CBoiicTBa IUI0IIAIEN OBianeBaTh NEPBUYHBIMU MPEACTABIEHUAMH 00 00TICH
IUIOIIAJEN TPEYTrOJIbHUKOB reOMETPUUYECKUX TEOpUH IUIOIIAIU (MEpHhI), (POPMYJIMPOBATH CBONCTBA
U MHOTOYTOJIBHBIX (UTYD. buryp. IJIOIA/H, BBISICHATh UX HAIJISIIHBIA CMBICIL.
[Tnomanu nogoO6HBIX GUTYp DopmyJbl BoiBoauTh (hopMyIIbI IIOMIAAN TapajieIorpaMma,
JUIS TIOIA I TPEYIroJbHUKA, TPAEUHU U3 GOPMYJIbI IIJIOLIAAN
TPEYTOJIbHUKA, MPSIMOYTOJIbHHUKA (KBaJpaTa).
napajuiesiorpamma, BbiBoauTH ()OpMYJIBI IIOMIAAH BBITYKJIOTO
Tpaneuuu. YETHIPEXYTOJIbHUKA YEPE3 TUATOHAIH U YTOJI MEXAY HUMH.
Brruucnenue Haxoautp miomanu puryp, n300pakxeHHbIX Ha KJIETYATOM

IIJIOIIAAEN CIIOKHBIX
buryp.

Oymare, MCIoOJIb30BATh pa30ueHue GUrypsl Ha YacTH
U JIOCTpauBaHHUE.
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[Tnomanu duryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HbBIX
uryp.

3anauu

C IPAKTHYCCKUM
COJICpP )KAHUEM.
Pemenue 3anau

C TIOMOIIIIO METO/1a

Pa30oupaTth npuMepbl HCIIOIH30BaHNS BCIIOMOTaTEIbHOM
TJIOTIAH JIJTSL PEIICHHSI TEOMETPHUUECKUX 3a/1a4.
HaxoauTs muiomaay nogo0HbIX Guryp.

BbI4uCIATH MO Pa3IMYHBIX MHOTOYTOJIBHBIX (DHUTYD.
Pematp 3apa4um Ha TUIOIIAAb C MPAKTHYCCKUM
CoJIep’KaHuEM

BCIIOMOTaTEJIbHON
ionau

Teopema ITudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy Iludaropa, ncnoab3oBarth e

Y HavaJjia TPUTOHOMETPUU ee MPUMEHEHHE. B MIPAKTUYECKUX BBIYMCIICHUSIX.
Omnpenenenue D opMyIMPOBaAThH ONPEAEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUYECKUX | (PYHKIIMI OCTPOTO yTJia, MPOBEPATH UX KOPPEKTHOCTD.
byHKIUNA OCTPOTO BbIBOAUTH TPUTOHOMETPUUECKHE COOTHOLIEHHS
yIila IpsAMOYTOJIBHOIO | B MPSIMOYTOJLHOM TPEYTOJIBHUKE.
TPEYTOJIbHUKA, HccaenoBath COOTHOLIEHUSI MEXKIY CTOPOHAMU
TPUTOHOMETPUYECKHE | B MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C YIUIaMH B 45° 1 45°;
COOTHOILICHUS 30° u 60°.
B IPSIMOYTOJILHOM Hcnoab3oBaTh GOpMyIIbl IPUBEIECHUS U OCHOBHOE
TPEYTroJbHUKE. TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHUS
OcHoBHOE COOTHOIIIEHUHN MEXKTy TPUTOHOMETPUUECKUMU (DYHKITUSIMHU
TPUTOHOMETPUYECKOE | Pa3JIMYHBIX OCTPBIX YIJIOB.
TOKJIECTBO IIpuMeHATH TTOJTyYeHHbIE 3HAaHUS U YMEHUS TIPU PEIICHUN

IIPAKTUYECKUX 3a/1a4.
3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUN
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YTJbl B OKPY>KHOCTH.
BnucanHble U onMcaHHBIC
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpyx)HOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannsie

Y LICHTPAJIbHbBIE
YIJIbI, YTOJI
MEXKTY
KacaTeJIbHOU

Y XOPAOM.

YT1Ibl MEXKIY
XOpJIaMu

Y CEKYILIUMU.
Bnucannsie

1 OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX TIPU3HAKHU

1 CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpY PELICHUU
FEOMETPUUYECKUX
3ajJ1a4.

B3aumHuoe
pacmooXeHue
JBYX OKPY>KHOCTEH,
obmme
KacaTellbHbIC.
Kacanue
OKPYKHOCTEH

®opMyJIHPOBATH OCHOBHBIE ONPEICIICHHUS], CBA3aHHBIE

C yrJ1laMH B Kpyre (BIUCAHHBIN YTOJI, IEHTPAIBbHBIN yTo).
HaxoauTsh BIMCaHHBIE YIJIbI, OMUPAIOIIMECS HA OJHY YTy,
BBIYUCJIATH YIJIbl C TOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYIOJILHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

HccnenoBarhb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECYypCOB, BIMCAHHBIE U OITUCAHHBIE YETHIPEX YT OJIbHUKH,
BbIBOAMTH UX CBOVWCTBA U IIPU3HAKHU.

Hcnoab30BaTh 3TH CBOVWCTBA M MPU3HAKHU IIPU PELICHUN
3a1a4

&3




[loBTOpEeHue, 06001IeHNE 4 IloBTOpEeHue Pemars 3a1a41 Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3H
3HaAHUU OCHOBHBIX IIOHATUN M | MEX]y pPa3IMYHbIMU YaCTSIMH Kypca
METOJIOB KYpCOB
7 1 8 K1accoB,
0000111eHrE 3HAHUNA
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KIIACC

MeTtpuueckue
COOTHOILICHUS
B OKPY>KHOCTH

0 mpeoOpa3oBaHUU
10JI00M4.
CoOTBETCTBEHHBIC
2JIEMEHTHI IT0JOOHBIX
duryp.

Teopema

O TIPOM3BEICHUH
OTPE3KOB XOPI,
TeopemMa

HaumenoBanue pazaena | KonmnuectBo OcHoBHOE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYarOIIUXCs
(Temnl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenue D opMyJUPOBATH ONPeAeIeHUsI TPUTOHOMETPHUUECKUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIIMH TYIBIX U MIPSMBIX yTJIOB.

Pemenne TpeyroJibHUKOB ¢byskImi yriioB ot 0° | BBIBOAUTH TEOpEMY KOCUHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmyisl (c panycoM ONMMCAHHOM OKPY>KHOCTH).
IIPUBEICHUS. BoeiBoauTh opmyJibl 1/ BBIYMCICHUS IJIOIAAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHHUEM TEOPEM TPUTOHOMETPHUH ((1)OpMy.TIa
TeopeMa CHHYCOB. TJIONIAIA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJ MEKTY
Pemenue HUMH, (opMyJia IJIOIIAJAN YETHIPEXYTOIbHUKA Yepe3 ero
TPEYTOIbHUKOB. JTMaroHaIM M YTOJI MEXKTy HUMH).
I[TpakTHueckoe Pemiatsb TpeyroyibHUKH.
IIPUMEHEHUE Pemarpb IMPAKTHUYCCKUC 3ada491, CBOAAIINCCA
JIOKA3aHHBIX TEOPEM K HaXOKJICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHUKA

[Tpeobpa3zoBanue mogoous. 10 [TonsTe OcBauBaTh NOHAITHE TPEOOPA30BaHUS TOIO0US.

HcciienoBaTh OTHOIICHUE JIMHEHHBIX 2JIEMEHTOB (UTYDP
pH peoOpa3oBaHUU TIOI00MS.

Haxoauts npumepsl 000U B OKpY Karolen
JICUCTBUTECIBHOCTH.

BbIBOAUTH METPUYECKUE COOTHOLICHUS MEXKIY OTPE3KAMHU
XOpJI, CEKYILIHUX U KACATENBHBIX C UCIOJb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJ00HBIX TPEYTOJIHbHUKOB.

Pemars reoMeTpruecKue 3aa41 U 3aJ1a41 U3 PEAIbHOU
KU3HH C UCTIOIH30BAHUEM MOJO0HBIX TPEYTOJIHHIUKOB
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O IPOU3BEJACHUM
OTPE3KOB CEKYILHX,
Teopema O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
r€OMETPUUYECKUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOPA
Ha YUCJIO.
DuU3nYECKUM

Y TEOMETPUUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BexTopa
10 AIByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkamsipHoe
MIPOU3BEIECHUE
BEKTOPOB, €TO

Hcnmonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe10BaTh reOMETpUUYECKUH (TTepeMEICHHE)

U (pu3nvecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpeneseHus CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA HA YNCJI0, HCCIEA0BATH
r€OMETPUYECKUN U (PU3UYECKHI CMBICIIBI 3TUX ONEpaluil.
PemaTe reomeTpruecKue 3a1a4u € UCIOJIb30BAaHUEM
BEKTOPOB.

PackiiaapIBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaIsipHOE IIPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOVCTBA.

BuruucisiTh CyMMy, Pa3HOCTb U CKAIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKAAPHOE IPOU3BEICHHE ISl HAXOXKICHUS
JUIMH U YTJIOB
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IPUMEHEHNE
JUISl HAX 0K ICHUS
IUTVH U YTJIOB.
Pemenue 3amau
C ITIOMOILIBIO BEKTOPOB.
IIpumeHeHue BEKTOpOB
IUISl pELLICHUS 3a/1a4
buzuku
JlexapTOBBI KOOPAMHATHI 9 JlekapTOBBI OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
Ha IJIOCKOCTH KOOPAUHATHI TOYEK KOOPAMHAT, N1EKAPTOBBIX KOOPAWHAT TOYKH.
Ha IJIOCKOCTH. BuIBOAMTH ypaBHEHHUE NPSIMON U OKPYKHOCTH.
YpaBHEHUE MIPSMON. BelaeasiTh MOJHBIN KBAIPAT I HAX0KICHUS LIEHTPA
VYpaBHeHue Y paauyca OKPYKHOCTH I10 €€ YPaBHEHHIO.
OKPYKHOCTH. Pemars 3a1a4m Ha HAXOKAEHUE TOYEK
Koopaunatel Touek MIEPECEUEHHUS PSAMBIX U OKPYKHOCTEH C MOMOILBIO METOAA
MIEPECCUCHUS KOOpJMHAT.
OKPYKHOCTH Hcnonb30BaTh CBOMCTBA YTI0BOT0 KOdh PUIIHEHTA TPSIMOIA
Y NIPSAMOM. IIPU PELIECHUU 3314, JUIsl ONPENEIICHHS PACTIOJIOKEHHUS
Meron koopauHaT IIPSAMOM.
IIPU PELICHUU IIpyMeHATH KOOPAMHATHI IPU PEILIEHUN
re€OMETPUYECKUX F€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad,
3a/1a4, MPAKTUYECKUX | JJISI HOCTPOCHUS MATEMATUYECKUX MOJIEIIEN
3ajau peanbHBIX 33/1a4 («METO/I KOOPJUHATY ).
IHoab30BaThCA 17151 TOCTPOEHUS U UCCIIEIOBAHUI
U (POBBIMHU PECYPCAMH.
3HAKOMHUTBCS C MCTOPHEH Pa3BUTHS FEOMETPHUH
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[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
J{imMHa OKPYKHOCTH

Y IJIOIIA/Ib KPYyTa.
Brruucnenue mwiomaaein

[IpaBusibHBIE
MHOTOYTOJIbHUKH.
Yucno nt. Jlnuna
OKPYXHOCTH, AyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTa

D®opMyJTHPOBATH ONPEACICHUE IPABUIIbHBIX
MHOT'OyTOJIbHUKOB, HAXOAMTH X 3JIEMEHTHI.
IHonb30BaTHCSI NOHATHEM JUIMHBI OKPYKHOCTH, BBEJIEHHBIM
C IOMOMUIBIO MPABUIIBHBIX MHOTOYTOJILHUKOB, ONpele/IATh
YUCJIO T, JNIMHY IYTH U paJuaHHyI0 MEPY yTJa.
IIpoBoauTH NEepexoa OT paIuaHHOM MEPHI yria

K IpajlyCHON 1 HA00OPOT.

OmnpenensiTh IOMAAs Kpyra.

BoiBoauths Gpopmyibl (B rpagyCHOM U paiaHHON MEpE)
JUISL JUTMH AYT, IUIONIAa/Ie CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaan Guryp, BKIFOYAIOUINX 3JIEMEHTbI
OKPYKHOCTH (Kpyra).

Haxoaurhb miomaau B 3a1a4ax peajabHON )KU3HU

I[BI/I}KCHI/IH IIJIOCKOCTH

[ToHsiTHE O ABUKEHUU
IJIOCKOCTH.
[TapamnenbHbIN
MIEPEHOC, TOBOPOT
IIpumenenne

IIPU pELIEHUH 3a/1a4

Pa30upaTs npuMepsl, WILUTFOCTPUPYIOLIUE TOHATHS
JIBUYKEHUSL.

DopMyJUPOBATH ONPEACIICHUS MAPALICIBHOTO MEPEHOCA,
IIOBOPOTa U OCEBOl CUMMETPHH.

BbIBOAUTH MX CBOKCTBA, HAXOAUTH HEMOIBUKHbBIC
TOYKH.

HaxoauTh EHTPBI M OCH CUMMETPHUM IMMPOCTENIINX
uryp.

IIpuMeHATHL napauIeIbHBIA IEPEHOC U CUMMETPUIO
MIPU PELICHUU T€OMETPUYECKUX 3a1a4 (pa3oupaTh
MIPUMEPBHI).

HUcnonb30BaTh 111 IOCTPOSHUS U UCCIEAOBAHUI
1 poBBIE peCcypCh
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[ToBTOpenue, 06001IeHNE,
CUCTEMATH3aINS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX IOHSATHI

1 METOJIOB KYpPCOB
7-9 KJ1accos,
o0o0ieHne

Y CUCTEMATU3aIus
3HaHui. [Ipocreimue
rE€OMETPUYECKHE
burypsl u ux
cBoiicTBa. 3mepenue
F€OMETPUUYECKUX
BEJINYHH.
TpeyroapHuKu.
[TapannensHbie

Y IEPIECHIUKYJISIPHBIE
IpsIMBIE.
OKpY»XHOCTB 1 KpPYT.
I'eomerpuyeckue
MMOCTPOEHHUS. Y TJIbI

B OKPYKHOCTH.
Bniucannsie

Y OTIMCAHHbIC
OKPY>XKHOCTH
MHOTOYTOJIbHUKOB.
[Tpsimast

1 OKPY>KHOCTb.

OnepupoBath NOHATUSIMU: PUTYpa, TOUKA, TIPsIMAasi, yrod,
MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
TPEYTOJbHUKHU, IPSIMOYTOJBHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTprca U BbICOTa TPEYToJIbHUKA, MapalJIeIOrpaMm,
pOMO, MPSIMOYTOJIBHUK, KBAJIpaT, TPanelus; OKPY>KHOCTbD,
KacareJibHas; paBEeHCTBO U 11000ue Gpuryp,
TPEYTOJIbHUKOB; MTAPAJUICIBHOCTD U NIEPIICHIUKYIAPHOCTD
MPSIMBIX, YTOJI MEXKY IPSIMBIMU, CHMMETPHUSI OTHOCUTEILHO
TOYKH U MIPAMOM; JIJIMHA, PACCTOSIHUE, BEJIMYNHA YTIIA,
IUIOLIA/Ab, TIEPUMETD.

Hcnoan3oBarh (popMyJibl: IEPUMETPA U TIIOIIAIN
MHOT'OYTOJIbHUKOB, JNIMHBI OKPY>KHOCTH M TIOIIAN Kpyra,
o0beMa MpsIMOYTOJILHOTO Tapajuie/Ieunea.
OnepupoBaTh NOHATUAMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, BEKTOP; UCIOJIb30BATh TH MTOHITUSA

JUTISL TIPEJICTABIICHUS JAHHBIX U PEIICHU 33]1a4, B TOM YUCJIE
U3 IPYTUX YYECOHBIX MPEIMETOB.

Pemars 3aga4u Ha MOBTOPEHUE OCHOBHBIX MTOHSITHU,
WUTFOCTPAIIAIO CBSA3EU MEXY PA3JIMYHBIMU YaCTIMHU Kypca.
Boui0upaTs MeToa 17151 pEUICHUS 3aa4U.

PemaTtsn 3a1a4m 13 IOBCEIHEBHOM KU3HU
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YeTbIpexyroJIbHUKHY.
Brniucannsie

Y OTIMCAHHbBIE
YETBIPEXYTOJIbHUKHU.
Teopema I[Tudaropa
Y Hayaja
TPUTOHOMETPUH.
Pemenue oOmmx
TPEYTOJILHUKOB.
IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JBmwxenns. [Togobue.
CummeTtpus.
IInomans.
Brruucnenue
romanent. I imomaau
MOo00HBIX (UTyp.
JlexapToBbI
KOOPAUHATHI

Ha IIOCKOCTH.
Bekropsl

Ha MJIOCKOCTH

OBIIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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PABOYASA ITPOTPAMMA YYEBHOT O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KNTACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1M(pPOBOM MHpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
0O0JIBIIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIOKEHHUH, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOJIMMOM KaXXJIOMy uejoBeKy. Bospacraer umcio mpodeccuii,
MpU OBJIAJICHUU KOTOPHIMH TpedyeTcst xopornas 0a3oBas MOJATOTOBKa B 00JiacTu
BEPOATHOCTH M CTAaTUCTHKH, TaKas MOATOTOBKA Ba)KHA ISl MTPOJOJIKEHHsI 00pa30BaHUs
U IS YCTIENTHOM PO eCCHOHANTBHON Kapbephl.

Kaxap1ii 4yenoBek MOCTOSTHHO IPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A s OOOCHOBAaHHOTO TMPHUHATUS PEIICHUS B YCJIOBHUSX HEIOCTAaTKa
WM n30bITKa WHGOPMAIIMKM HEOOXOIMMO B TOM YHCIIE XOpOIIo CHOPMHPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO MO3TOMY OCTpPO BCTalla HEOOXOAMMOCTh CPOPMUPOBATH Yy OO0YUAIOIIUXCS
(GYHKIIMOHABHYIO TPAMOTHOCTh, BKJIIOYAIOUIYI0 B ce0si B KadyecTBE HEOThEMIIEMOM
COCTaBJISIIOLICH yMEHUE BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBATh WH(OpMaIHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHMX
pealbHbIX MPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH IMPOCTEUIINE BEPOSITHOCTHHIC
pacueTsl.

3HaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMHM MpHUHIMIAMH cOOpa, aHanIu3a
U TPEICTaBICHUS NAHHBIX M3 PA3NUYHBIX cdep KXU3HM OOlIecTBa M TrocydapcTBa
npuoOuiaer oOydaromuxcs K  OOIIeCTBEHHbIM HHTepecaM. V3ydeHue oOCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3alMy Iepedopa U TMoJcCYeTa 4YHcia
BAPUAHTOB, B TOM YHUCJE B NPUKIAJAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOPHUH
rpadoB co3gaeT MaTeMaTUYECKU (QyHIaMeHT [ (OpMUpOBaAHUS KOMIIETEHIIMMA
B oOmactu uHPOpMAaTUKM U LHUQPPOBBIX TexHoJorui. I[Ipm u3yueHUM CTAaTUCTUKU
U BEPOSITHOCTU 00OTallatoTCsl MPEAICTABICHUs 00yUYaloIIUXCs O COBPEMEHHON KapTHUHE
MHUpa U METOJIaX €ro MccienoBaHus, (OpMUPYETCs MOHUMAaHHE POJIM CTATUCTUKU Kak
MCTOYHHMKA COIMAIbHO 3HAYUMOW UWHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBeTcTBUUM € JaHHBIMH LEISIMH B CTPYKType MpOrpaMMbl Y4EOHOTro Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO 00IIEro 00pa30BaHus BbIACIEHBI CIEAYIOLINE
cozepxkaTenbHO-MeToanueckue JmHuu: «llpeacTaBieHne MaHHBIX M ONUcCATEIbHAs
CTaTUCTUKa», «BeposaTHOCThY, «DneMeHThl KOMOMHATOpUKH», «BBenenue B Teopuio
rpadoBy.

Copepxanne mmuHun «lIpencraBieHre MaHHBIX W OMMCATEIbHAs CTATHCTUKA»
CIIY>KUT OCHOBOU 1Jisi (pOpMUPOBaHUS HABBHIKOB paOOTHl ¢ MH(POpPMAIIUEH: OT UYTCHUS
U MHTEpIpeTauu HHPOpMALMKM, MPEACTABICHHOM B TaOmuuax, Ha auarpaMmmax
u rpadukax, 10 cOopa, HPEACTaBICHUS M aHAIM3a JAHHBIX C HCIOJIb30BAHHUEM
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CTATUCTHUYECKUX XapaKTEPUCTHK CpPEJHUX U pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydJaroryecsi yd4aTcsi CUMTBIBAaTh ¥ HWHTEPIPETHPOBATH JIaHHBIC, BBIIBUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBILUIAThH HAJl (PaKTOpaMu,
BBI3BIBAIOIIMMU HM3MEHUMBOCTh, W OILICHUBAaTh WX BIHUSHUE HAa pPaccMaTpuUBacMbIe
BEJIMYUHBI U MTPOIIECCHI.

NHTynTHBHOE TIPENCTABIEHUE O CIyYalHOM W3MEHYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLNHW CTAaHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW ISl U3Yy4YEHUS
TEOPHUHU BEPOATHOCTEH. bobIlioe 3HaUeHHE UMEIOT TPAKTUYECKUE 3aJaHus, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMHU.

[TonsiTHe BEpOATHOCTH BBOJUTCS KaK Mepa MpaBiomnoo0us CIIy4aitHOTO COOBITHSI.
[Ipu n3yyennu yueOHOro Kypca o0ydarongecs: 3HaKOMSITCS ¢ TPOCTEUIIIMMHU METOIaMHU
BBIYMCJICHUSI BEPOSITHOCTEM B CIIy4alHBIX OJKCIEPUMEHTAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HUCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHM, IO3BOJISIOIIUMU CTaBUTh
U pemiaTh 0oJjiee CIOXKHbIE 3a7a4u. B yueOHbIN Kypc BXOAT HaualbHbIC MTPECTABICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOUIUXCS C
MHOKECTBAMHU M OCHOBHBIMHU OIEpalldsIMU HaJl MHOKECTBAMH, pPacCCMaTPUBAIOTCS
MpUMEpPHl NPUMEHEHHS] MJI1 PEUIeHUs 3aJad, a TakKKe HCIOJIb30BAaHUS B JIPYTHX
MaTeMaTUYECKUX KypcaX U YUYEOHBIX MpeaIMeTax.

B 7-9 xnaccax uzyuaetcsi yueOHbIN Kypc « BeposSTHOCTh U CTAaTUCTUKA», B KOTOPBIN
BXOAAT pasnenbl: «llpencraBiieHre JaHHBIX M OMUCATENbHAs CTATUCTUKAY,
«BeposTHOCTBY, «DJIeMEeHThl KOMOMHATOPUKNY, « BBeneHue B Teoputo rpadoBy.

OO0mree 4KCiIO YacoB, PEKOMEHIOBAaHHBIX JUISl U3YUYEHUs] Y4eOHOIro Kypca
«BeposTHOCTh U cTaTucThKa», — 102 4vaca: B 7 knacce — 34 yaca (1 yac B Hejeno),
B 8 kiacce — 34 gaca (1 gac B Heaeno), B 9 knacce — 34 gaca (1 gac B Heemio).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBiaeHre naHHBIX B BUAE TaOmuIl, auarpamm, rpadukoB. 3anojHEHHE
Ta0IWI], YTCHHE W TOCTPOCHHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) U KPYTOBBIX).
Urenue rpaduKoOB peanbHBIX MpoleccoB. M3prnedenne wuHoOpManuu U3 gUarpamm
U TaOJIHII, UCTIOJIb30BaHNE U HHTEPIPETAIUS JaHHBIX.

OnucarenpHasi CTaTHUCTHKA: CpeaHee apudmeTrnyeckoe, MeauaHa, pas3max,
HauOoJIbIlIee U HAMMEHbIIIEE 3HAYEHUSI Ha0opa YUCIOBBIX NaHHBIX. [IpruMeps! ciydaitHoi
WU3MEHUYUBOCTH.

CrnydJaifHpI{ SKCTIEPUMEHT (OTBIT) U CydaiiHOe coObITHE. BeposTHOCTH M HacToTa.
Poib ManoBeposSITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUH B IPUPOJIE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOSATHOCTEM.

['pad, Bepumna, pedbpo. Crenenp BepiuHbl. Uncino pedbep u cymmapHasi CTereHb
BepiuH. [Ipencrasnenne o cesizHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xox
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rpacda (diiepoB myTh). IIpeacraBnenue 06 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C TIOMOIIBI0 TPadoB.

8 KUIIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, AUarpamm, rpadukos.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOXKECTBO. Onepanyu HaJ MHOXKECTBAMU:
oObeIMHEHUE, NepeceueHue, nomnoiaHeHue. CBoilcTBa omnepanuii HaJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBbHOE, PACIPENEIIUTENIBHOE, BKIK0YeHus. cnonb3oBanne
rpaduyecKoro MPEACTABICHUS MHOXECTB I ONHCAHMS PEAJbHBIX IPOLECCOB U
SIBJICHUM, IIPX PEIICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucriepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITHS. BeposiTHOCTH
coObITUH. OMNBITHI C PaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU. CiydalHbIN
BbIOOp. CBSA3b MEXIY MAJIOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPO/JIE, OOIIECTBE U HAYKeE.

HepeBo. CBoicTBa N1€pEBHEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE BUCSYEH
BEPILUHBI, CBSI3b MEXJIYy YMCIOM BEpUIMH M yucioM pedep. [lpaBuino ymHOXKEHUS.
Pemenue 3anay ¢ nomoristo rpados.

[IpotuBonomnoxueie coObiTus. uarpamma Diinepa. OObeJMHEHNE U TTepeceUeHre
coOpiTuii. HecoBmecTHbie coObITHsI. DOpMyJia CIOKEHUS BEPOSTHOCTEH. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwiTust. IlpencraBnenue
DKCIIEPUMEHTAa B BHUJE JcpeBa. PemieHne 3a1ay Ha HAxXOXKICHUE BEPOSITHOCTEU C
IIOMOILBIO IEPEBA CIIyYalHOTO IKCIIEPUMEHTA, IHarpaMm Duiepa.

9 KIIACC

[IpencraBneHne maHHBIX B BUAE TaOIWIl, quarpamMm, rpadyMKoB, HHTEPIPETAIUS
JTaHHBIX. YTeHHe U ocTpoeHue Tabull, Auarpamm, rpaduKoB MO pealbHbIM JAHHBIM.

[TepectanoBku u ¢daktopuan. CodeTaHUss W YUCIO COUYETAaHUU. TpPEYroJIbHHUK
[Tackans. Pemenue 3a1au ¢ uCnoiab30BaHUEM KOMOMHATOPUKHU.

I'eomeTpudeckass BeposTHOCTb. CiydailHbIi BBIOOp TOYKM U3 (QUTYpPHI Ha
ITIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex n Heypaya. Cepust HCOBITaHUM 110 nepBoro ycrexa. Cepus
ucneiTanuii bepuym. BepostHocTy coObITHI B cepur ucnibiTanuid bepryu.

CiyuaiiHas BeJIMYMHA W PaCHpeliesICHUE BEpPOATHOCTEW. MaremaTndeckoe
oxuaanve u aucrepcus. [Ipumepbl MaTEMaTHYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CpPEIHEr0 3HAYECHHUS BEIMYMHBI. MaTeMaTUueCKOE OKHUAAHUE U JTUCIIEPCUS CIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm.

[TonsiTue 0 3aKoHE OOMBINX YKcel. M3MepeHne BepoSATHOCTEN ¢ TOMOIIBIO 9aCcTOT.
Ponb u 3HaueHMe 3aKk0HA OOJIBIIMX YUCE B MPUPOE U OOIIECTBE.
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IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pE3yJbTATHl OCBOEHUS TPOTPAMMBI Y4E€OHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce.

Yutate wuHOpManuio, NpeACTaBICHHYH B Tabiulax, Ha JuarpaMmmax,
MIPEICTABIIATh JAHHBIE B BUE TaOJHII, CTPOUTH AUATPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KpYTOBBIE) IO MAaCCUBAM 3HAYCHUM.

OnuceiBaTh U UHTEPIPETUPOBATH peajbHbIE YUCIIOBBIC JTaHHBIC, MPEICTABICHHBIC
B TabnuIax, Ha AMarpaMmmax, rpadukax.

Ncnonb30BaTh Jy1sl ONMKUCAHUS JJAHHBIX CTATUCTUUYECKUE XAPAKTEPUCTUKU: CpeaHEE
apupMeTHIecKoe, MeInana, HanOoJIbIIIee 1 HANMEHBIIIee 3HAUYCHHUS, Pa3Max.

NmeTh npencraBieHue o cirydaiiHONH U3MEHUUBOCTH Ha ITpUMeEpax 11eH, GU3NIECKUX
BEJIMYMH, AHTPONOMETPUYECKUX JaHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKOM
YCTOMYUBOCTH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MNPOTpaMMbl y4yeOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3BnekaTs u mpeoOpa3oBbIBaTh WH(POPMAIIHIO, MPEICTABICHHYIO B BUE TaOJUII,
auarpaMm, TpaduKoB, IPEICTABIATH IAHHBIE B BUJE TAOIUII, AMarpamMm, TpaduKos.

OnuchIBaTh IaHHBIE C OMOIIBbIO CTATUCTUYECKHUX TTOKA3aTeNeh: CpeIHUX 3HAUCHU N
1 Mep pacceuBaHus (pa3zmax, TUCTIEPCHs U CTaHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHHWH W YaCTOThl COOBITHUH, B TOM YHCIIC
10 pe3yjbTaTaM U3MEPEHUM 1 HAOJTIOCHUH.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHH B OMbBITAX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Ucnonb3oBaTh rpaduueckue MOJIECNIU: JIEPEBO CIIy4yaHOrO0 JKCIIEPUMEHTA,
auarpamMMbl Diliepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSMU: MHOXKECTBO, MOJIMHOXKECTBO, BBIMOJHSThH OIEpPAIIMU
HaJl MHOXXECTBaMU: 00bEeIMHEHUE, TIepecedeHne, JOMOJHEHHUE, MEPEUNCIATh dJIEMEHTHI
MHOYECTB, MPUMEHSATh CBOMCTBA MHOXKECTB.

Ucnonb3oBaThk rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBS3CH MEXAYy HUMH
JUUIS. OTIMCAHMS MPOIECCOB M SIBJICHHWM, B TOM YMCIIC MPHU PEIICHUHU 3a7ad U3 JPYTUX
y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIE pE3yNbTATHl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekate U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYI0 B Pa3IMYHBIX
WCTOYHHMKAX B BHUJIC TaONWIl, AWarpamMMm, rpauKoB, MPEJACTaBIATh JTaHHBIC B BHJIC
TabnuIl, TuarpamMm, rpauKoB.
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Pemarp 3amaun  oOpraHM30BaHHBIM I€pEOOPOM  BapUAHTOB, a TaKXke C
MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METO/IOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTUKU TSI MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHMS.

HaxoauTe 4acTOThl 3HAUEHUN M YacTOThl COOBITHS, B TOM YMCIE MOJb3YSCh
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUI U HAOIIOIEHUH.

HaxoauThs BEpOSITHOCTH CIy4YallHBIX COOBITHI B M3YUYCHHBIX OMbBITaX, B TOM UYHCIE
B ONBITaXx C PABHOBO3MOXXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HCHBITAHUN
110 TIEPBOTO yCIeXa, B CEPUAX UCIBITaHUN bepHyum.

HNmets nipencTaBieHUe O CIIy4alHOU BEJIMYMHE U O PACTIPENCIICHUN BEPOATHOCTEM.

HNmerp mpencTraBieHHEe O 3aKOHE OOJBIIMX YHCET Kak O [MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM H3MEHUMBOCTH U O POJM 3aKOHA OONBIINX YHCEN
B IIPUPO/JIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HaumenoBanue paznena |Komnuectso OCHOBHOE COZIEp)KAHKE OCHOBHBIE BUJIBI IEATEILHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBienue JaHHBIX 7 [IpencraBnenune qaHHBIX OcBauBathb CIoco0bI IIPEICTaBICHUSA

B Tabnunax. [IpakTuueckue
BBIYHCIICHUS IO TAOJTUYHBIM
naHHbIM. 3BNeueHue

¥ MHTEpPIpEeTaIus
TaOJIMYHBIX TAHHBIX.
[IpakTuueckas padora
«Tabnumpny.

['padpuueckoe
MPEICTABICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX )
nuarpamm. UreHue u
MIOCTPOCHHUE THATPAMM.
[Ipumepsb! feMorpapuyecKux
JarpaMmM.

[IpakTrueckas padota
«JlmarpaMmpD»

CTATUCTUYECKUX JAHHBIX U YUCJIOBBIX MAaCCUBOB
C IMOMOILBIO TAOJIUI] U TUAarpaMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX U Ba)XXHBIX JaHHBIX (IemMorpaduueckue
JaHHBIE, TPOU3BOCTBO MPOMBIILIIEHHOM

U CEJIbCKOXO35IMCTBEHHON MPOAYKIINH,
OOLIECTBEHHBIE U MPUPOAHBIE SIBICHHUS).

N3yuyaTh MeTOaBI pabOTHI ¢ TAOJTUYHBIMU

U rpapuuecKuMu MPeACTaBICHUSIMU JaHHBIX

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB B X0JI€
MPaKTUYECKUX padOT

OnucarenpHas CTaTUCTHKA

Yucnoseie Habopsl. CpenHee
apu(MeTHIECKOE.

OcBauBaTh NOHATHSI: YUCIOBOM HaboOp, Mepa
LEHTPaJIbHOW TEHACHIIMH (Mepa LIEHTPa), B TOM YHUCJIE
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Menuana gyucioBoro Habopa.

Y CcTONYNBOCTL MEIMAHBI.
[IpakTuyeckas pabora
«CpenHrie 3HaUCHU.
Haubonwliee 1 HauMeHbIIIee

3HAYEHMSI YU CIIOBOTO Habopa.

Pasmax

cpenHee apupMEeTHUECKOE, MEINAHA.

OnuchbIBaTh CTATUCTUYECKUE TAHHBIE C TOMOUIBIO
CpeaHero apu(pmMeTuyecKoro u MeuaHsbl.

Pemiats 3a1aumn.

H3y4yarsb cBOMiCTBA CPETHUX, B TOM YUCIIE

C TIOMOIIBIO IU(PPOBBIX PECYpCOB, B XOJIE
MPaKTUYECKUX pabdoT.

OcBauBaTh NOHATHS: HAUOOJBIIICE M HAUMEHBIIIECE
3HAaYeHUs YHUCIOBOIO MAacCUBA, pa3Max.

PemaTs 3aga4u Ha BEIOOpP criocoOa onucaHus
JaHHBIX B COOTBETCTBUU C MPUPOJION JAHHBIX

U 1IeJIIMU UCCIIETOBAHMUS

CnyyaiiHas U3BMEHYHBOCTD

CnyyaitHas ”3BMEHUHBOCTh
(mpumepsl). Yactora
3HAYEHHUU B MACCUBE
MaHHbIX. [ pynmupoBka.
['ucrorpamMmmel.
[TpakTrueckas pabora
«CrnyyaiiHasi UBMEHYUBOCTb)»

OcBauBaTh NOHATHS: YACTOTA 3HAUCHUM B MAaCCUBE
JAHHBIX, TPYNIIUPOBKA TAHHBIX, THCTOTPAMMA.
Ctpouthb 1 aHAJIU3MPOBATH THCTOTPAMMBEI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYNIHPOBKHU.
OcBauBaTthb rpaguyeckue npeacTaBIeHUs pa3HbIX
BUJIOB CJIy4aHOW U3MEHUYMBOCTH, B TOM YHUCJIIC

C TMIOMOTIIBIO IIU(PPOBHIX PECYPCOB, B XOJI€
MPaKTUYECKON PabOThI

Brenenue B Teopuro rpados

['pad, Bepuna, pedpo.
[Ipencrasiienue 3amauu

¢ momoripio rpada. CtemneHp
(BaJICHTHOCTH) BEPIIUHBI.
Yucno pebep u cyMMapHast

OcBauBaTh NOHATHS: Tpad, BepiinHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIINHBI), [IETb

Y TAKIL.

OcBauBaTh NOHSTHS: TIYTh B rpade, 2iepoB myTh,
ob6xox rpada, opueHTUPOBAaHHBIN rpad.
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crerneHs BepmuH. Llens

u 1uki. [1yTs B rpade.
[IpencraBieHue 0 CBA3HOCTH
rpada. O6xox rpada
(3WJIEpPOB MYTH).
[IpencraBnenue

00 OpHUEeHTUPOBAHHBIX

rpadax

Pemiars 3a1a4M Ha TOMCK CYMMBI CTEIIEHEW BEPILINH
rpada, Ha mouck o6xoja rpada, Ha MOUCK MyTeH

B OPUEHTHUPOBAHHBIX rpadax.

OcBauBaTh c10COOBI ITPEACTABICHUS 331a4 U3 Kypca
aJreoppl, FTEOMETPUH, TEOPUHU BEPOSITHOCTEH, IPYTHX
MPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKHUE LeTH, (yHKIIMOHAIBHBIC
COOTBETCTBHSI) Ha MpUMeEpax

BeposiTHOCTB M yacToTa
CITy4alfHOTO COOBITHS

Cry4ailHbIil OIBIT

U CIIy4ailHOE COOBITHE.
BepositHOCTB M yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

Y IPAKTHUYECKU IOCTOBEPHBIX
cOOBITUH B IPUPOJE

U B o01IecTBe. MoHeTa

U UTpaJibHAsi KOCTh B TEOPUH
BEPOSITHOCTEM.
[IpakTuueckas padorta
«YacTtoTa BbIIaICHUs OpJiay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIIBIT

U ClIyyaliHOE COOBITHE, MAJIOBEPOATHOE

Y IPAKTUYECKU JJOCTOBEPHOE COOBITHE.

N3yyaTh 3HaYUUMOCTb MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE€ U OOIIECTBE HA BAXKHBIX MPUMEPAX
(aBapuM, HECHACTHBIE CITy4YaH, 3al1UTa IEPCOHATBHON
uH(popmanuu, nepegaya JT1aHHbIX ).

N3y4ath posb KIIACCUYECKUX BEPOSATHOCTHBIX
Mojiesiel (MoHeTa, UTpajibHasi KOCTh) B TEOPUHU
BEPOSITHOCTEM.

Ha6aoaath U n3y4aThb 4acTOTY COOBITHI B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO HUPPOBBIX
PECYpPCOB, B X0OJI€ IPAKTUYECKON pabOThI

O060011eHMe,
CUCTEMATH3aUs 3HAHUHU

[IpencraBnenue 1aHHBIX.
OnucarenbHas CTAaTUCTUKA.
BepositHOCTB CitydaliHOTO
COOBITUSA

IToBTOPATH M3yYEHHOE U BLICTPANBATh CUCTEMY
3HAHUM.

PemaTh 3aga4m Ha NpeACTABICHUE U ONTMCAHUE
JTAHHBIX C IIOMOIIIBIO U3YYEHHBIX XapAKTEPUCTHK.
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OO0cy:kaaTh NpUMepPbI CITyYalHBIX COOBITUH,
MAJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CITy4aHBIX COOBITUHM, UX POJIU B TIPUPOJIC U )KU3HU
YeJIoBeKa

OBUIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

34
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8 KUIIACC

7 xjacca

OnucarenbHasi CTATUCTHKA.
CnyyaiiHas U3MEHUYUBOCT.
CpenHue 4nciioBoro Habopa.
Crmydaiiapie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenn
TEOPUHU BEPOSTHOCTEN:
MOHETa 1 UTpaJibHasi KOCTh

HaumenoBanue paznena |Konmnuectso OcHOBHOE coJiepKaHHe OcCHOBHBIE BU/IbI ACSTEIBHOCTH O0YYarOIINXCSI
(Temsl) Kypca 4acoB
[ToBTOpEHME Kypca 4 ITpencraBieHue JaHHBIX. IIoBTOPATH N3YUEHHOE U BBICTPANBATh CUCTEMY

3HAHUU.
PemaTh 3aga4m Ha IPEACTABICHUE U OTTMCAHUE
JIAHHBIX C MOMOUIBIO U3YUYECHHBIX XAPAKTEPUCTHK.

Pemarsb 3a1a4u Ha pEICTABIEHUE TPYIIIIUPOBAHHBIX

JTAHHBIX U OIMIMCAHUE CIIyYanHOM U3MEHYUBOCTH.
Pemats 3aga4m Ha ONpEACICHUE YaCTOTHI
CIIy4aiHbIX COOBITUH, 00CYKIEHIE MPUMEPOB
CIIy4alHBIX COOBITUH, MaJIOBEPOSITHBIX

U MPAKTHYECKH JOCTOBEPHBIX CIIyYaTHBIX COOBITU,
UX POJIY B IIPUPOAE U )KU3HU YEIIOBEKA

Onepanuu

OnucarenbHasi CTATUCTHKA. 4 Otkionenus. Jlucnepcus OcBauBaTh NOHATHA: JUCIEPCUA U CTAHIAPTHOE
PaccenBanue TaHHBIX YKCIIOBOTO Habopa. OTKJIOHEHHE, UCTI0Ib30BATh ATH XapaAKTEPUCTUKH
CraHgapTHOE OTKIIOHEHUE JUIS1 ONTMCAHUSI pACCEMBAHMS JaHHBIX.
YHUCJIOBOTO HAabopa. BbiaBUraTh runore3bl 00 OTCYTCTBUH WM HATUYUU
JlnarpamMMebl paccenBaHus CBSI3U 10 JUarpaMMaM pacCerBaHUS.
CTpouTsh ArarpaMMbl pacCEMBaHUS 110 UMEIOIIUMCS
JAHHBIM, B TOM YHUCJIE€ C TOMOIILI0 KOMITBIOTEPA
MHoxecTBa 4 MHO0XecTBO, MOAMHOXKECTBO. | OcBaMBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT

MHOXKECTBA, IIOAMHOXKCCTBO.
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HaJl MHOKECTBAMMU:
o0beIMHEHUE, TIEpeceUeHUE,
JIOTIOJTHCHHE.

CaolicTBa onepanui

HaJl MHOKECTBAMHU:
MEPEMECTUTEIBHOE,
coueTaTesbHOoE,
pacrnpeieITeNbHOE,
BKJIIOUCHUS.

I'paduueckoe
IIPEJCTABIICHNE

MHOKECTB

BoINOJIHATH ONepanuu HaJ MHOKECTBAMMU:
o0beIMHEHnE, IepeceueHne, J0MOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACIIPEICIIUTEIBHOE, BKIFOUCHMUS.
Hcnoan3oBath rpaduueckoe MpeacTaBiIeHHe
MHOYECTB PH ONKUCAHUU PEATBHBIX IPOLIECCOB

U SIBJICHUH, TIPU PEIICHUY 33724 U3 APYTHX YIeOHBIX
IIPEAMETOB U KypCOB

BeposTHOCTS CilydaiiHOro
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyudaiinbie COOBITHSI.
braronpustcTByromue
AJIeMEHTapHbIE COOBITHSI.
BepositHOCTH COOBITHT.
OnBITHI C paBHOBO3MO>KHBIMU
3JIEMEHTaPHBIMHU COOBITUAMH.
CriyualiHblii BEIOOD.
[IpakTuueckas padora
«OnbITHI

C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMU
COOBITHSIMIN)

OcBauBaThb NOHSATHSL: DJIEMEHTAPHOE COOBITHE,
ClTy4aiiHO€ COOBITHE KaK COBOKYITHOCTh
0JIaronpUSATCTBYIOITUX JIEMEHTAPHBIX COOBITHH,
PABHOBO3MOYKHBIE AJIEMEHTAPHBIE COOBITHUS.
PemiaTes 3aga4m Ha BEIYUCIICHHE BEPOATHOCTEN
COOBITHI 110 BEPOSITHOCTSM JIEMEHTAPHBIX COOBITUI
CIIy4alHOrO OMbITA.

PemaThb 3a1a4m Ha BHIUKUCIICHUE BEPOATHOCTEN
COOBITHI B OMBITaX ¢ PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIC

C TOMOIIBKO KOMIIBIOTEPA.

IIpoBOANTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH
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(C UCTIOJIB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX Mojielieit) B X0J1e MPaKTUYeCKON paboThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTh MYTH,
CyLIECTBOBAHUE BUCSIYECH
BEPIINHBI, CBSI3b MEKITY
YUCJIOM BEPIIUH U YUCIIOM
pebep. [IpaBuno ymHOXKEHUS

OcBauBaTh NOHATHS: I€PEBO Kak rpad Oe3 ukIa,
BHCsYas BeplIuHa (JIUCT), BETBb JepeBa, MyTh
B JIepeBe, TUaMETp JepeBa.

MN3yuyarhb CBOMCTBA I€pEBA: CYIIECTBOBAHUE BUCSYEH

BCPpHIMHBI, CAMHCTBCHHOCTD ITYTHU MCIKAY ABYMS

BCpHIIMHAMM, CBA3b MCKAY YHUCJIOM BCPIUIMH U YU CIIOM

peoep.

PemiaTe 3a1a4M Ha NOUCK U NIEPEUNCIIEHUE ITyTEN
B JIEpPEBE, OINPEACIICHUE YUCIIa BEPILIUH WK pedep
B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UUCIIC

C IPUMEHEHHUEM NTPaBUJIa YMHOKEHUS

CnyyaitHble COOBITUS

[TpoTHBOIONIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHeHNe 1 iepeceueHre
coObITiii. HecoBmecTHbIC
coobiTus. Dopmyna
CJI0KEHUS BEPOSATHOCTEN.
IIpaBuiO0 yMHOXEHHS
BEPOSATHOCTEM.

YcnoBHas BEPOSTHOCT.
HesaBucumeble coObITHS.
[Ipencrasienue

OcBauBaTh NOHATHSA: B3aMHO IPOTUBOTIOJIOKHBIE
COOBITHSI, OTIEpaLIMK HaJ COOBITUAMH, OOBETUHECHHE
U TiepeceueHne CoObITHH, AuarpamMma Jitiiepa
(Ditnepa—BeHHa), COBMECTHBIE I HECOBMECTHBIC
COOBITHS.

HN3yyaTrs TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JBYX COOBITHH ((DOPMYJIBI CII0KEHUS BEPOSITHOCTEH ).

Pemats 3a1a4M, B TOM YUCIIE TEKCTOBBIE 3a/1a4H
Ha OIpe/IeJICHHE BEPOSITHOCTEN 00beTUHEHUS U
nepeceueHusi COOBITUI ¢ TIOMOIIBIO YHCIIOBOM
npsAMOii, AuarpaMm Jisepa, GopMyIbl CII0KEHHUS
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CIIy4alHOT0 IKCIIEPUMEHTA
B BUJIE IepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKECHHS
BEPOSITHOCTEH, YCIIOBHAS BEPOSTHOCTD, HE3aBUCHUMBIC
COOBITHS IEPEBO CIYyYaWHOTO OTIBITA.

H3yuars cBoiicTBa (ONpeiesieHNs ) HE3aBUCUMbBIX
COOBITHH.

Pemarts 3a1a4u Ha ONpe/IeNICHUE U UCTIOJIb30BAHHE
HE3aBUCUMBIX COOBITHH.

PemaTts 3a1aum Ha MOKUCK BEPOATHOCTEM, B TOM
YHCJI€ YCIOBHBIX, C UCITOJIb30BAHUEM JIEPEBA
CIIy4alHOTO ONbITa

O060011eHMe,
CUCTEMATH3aUs 3HAHUHN

[IpencraBienuie NaHHBIX.
OnucarenbHasi CTATUCTHKA.
['padri. BepositTHOCTH
CIIy4yallHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IIoBTOPATH N3yUYEHHOE U BLICTPAUBATH CUCTEMY
3HAHMU.

Pemiars 3aga4mn Ha IPEACTABIECHNUE U OMTMCAHUE
JTAHHBIX C TOMOIIBIO U3YYEHHBIX XapPAKTEPUCTHK.
Pematsb 3agaum ¢ npuMeHeHHEM TpadoB.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aiiHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.
Pemarp 3aga4u Ha HAX0XKJICHUE BEPOSATHOCTEMN
00bEeIMHEHUS U TIEpECeUEHUsI COOBITHI, B TOM UHCIIe
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IpadUuecKux
MPEJICTABICHUI U J€pEeBa CIy4anHOro OIbITA.
Pemarts 3a1a4u Ha nepevynciIeHue KOMOUHAINI
(4mcia mepecTaHOBOK, YUCIa COUCTAHHI),
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Ha HAXOXKJICHUE BEPOSTHOCTEH COOBITUI
C MPUMEHEHUEM KOMOWHATOPHUKH, B TOM YHUCIIC
C HUCMOJIb30BaHUEM TpeyToJibHUKa [lackans

OBUIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

34

104



9 KVIACC

& Kiacca

OmnucarebHast CTaTUCTHKA.
Onepanuu HaJl COOBITUSIMU.
HeszaBucumoctb COOBITHI

HaumenoBanwue paznena |KommdecTBo OcHOBHOE coJIep)KaHHe OCHOBHBIE BU/IBI ICITEITLHOCTH 00YYarOIIAXCSI
(Temnl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHne qaHHBIX. IHoBTOPSATH N3YYCHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.

PemaTh 3a1a4m Ha IPE/ICTABICHUE U ONMUCAHUE
JTAaHHBIX.

Pemars 3ap1a4u Ha HAX0KIACHUE BEPOATHOCTEU
00bEeIMHEHUS U TIEpeCeYeHUs COOBITHM, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEJICTABICHUI U JE€pEBA CIIyUYaHOTO OIbITA.
Pemathb 3a1a4u Ha IepeUnCIICHUE KOMOMHAITHI
(4nciia mepecTaHOBOK, YMCIIa COUECTAHUI),

Ha HaX0XKJICHUE BEPOSITHOCTEH COOBITHIA

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCMOJIb30BaHUEM TpeyToJibHUKA [lackans

DneMeHTbl KOMOMHATOPUKU

[IepecranoBku. @akropua.

CoueraHus ¥ 4UCIO
coueraHuul. TpeyroapHUK
[Tackamns. [IpakTnyeckas
pabota «Beruncienue
BEPOSATHOCTEU

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOXKEHHUSI, yIIOPSA0UEHHas Tapa, Tpoilka 00bEKTOB,
[EPECTaHOBKA, (paKTOpUA YUCIIA, COUETAHHUE, YUCIIO
codeTaHuu, TpeyroiapHuk Ilackans.

Pematsb 3a1a4u Ha IEPEYNCIICHUE YITOPSIOUYECHHBIX
1ap, TpOeK, NEPEUNCICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (DYHKITUN
AJIEKTPOHHBIX TAOIHUID)

Pemiath 3a1a4u Ha IPUMEHEHHUE YUCIIa COYCTAHUN

B ajireOpe (COKpaIlleHHOE YMHOXKEeHHE, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOMHATOPHUKY, 3a7a9U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIUIL B XOJI€ MPAKTUYECKON PabOTHI

['eomerpruueckas
BEPOSATHOCTD

['eomerpruueckas
BEpOSITHOCTh. CydyailHbIN
BBIOOD TOUYKU U3 (PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHSITHE T€OMETPUIECKON BEPOSITHOCTH.
Pemarts 3a1a4u Ha HAXOXK/ICHUE BEPOSTHOCTEH

B OTBITAX, MPEJICTABUMBIX KaK BBIOOpP TOUEK

U3 MHOTOYTOJIbHUKA, KPYyTa, OTPE3Ka I AyTH
OKPY>KHOCTH, YACIIOBOT'O MPOMEKYTKA

HcnbiTanus bepryium

Hcneitanue. Ycnex

u Heynava. Cepus
WCTIBITAHUH J10 TIEPBOTO
ycnexa. Mcnbltanus
bepnysu. BepositTHocTH

COOBITUM B CEPUU UCTIHITAHUM

bepnyiu. [IpakTuueckas
pabora «/cnpiTanus
bepnymm»

OcBauBaTh NOHSATHS: UCTIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCIIBITAaHUU (YyCIIEX W HEyAaua), cepus
UCIIBITAaHUM, HACTYIUJICHUE IEPBOIO ycrexa
(Heynaum), cepust ucnsiTanuii bepaysmm.

PemaTh 3a1aum Ha HAXOXKICHUE BEPOSITHOCTEN
COOBITHH B CEpUU UCTIBITAHUH JI0 IEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHUEM (OPMYJIbI CyMMBI
reOMETPUUYECKOM MPOrPECCHH.

PemaTtp 3a1aum Ha HAXOXKICHUE BEPOSITHOCTEHN
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUIMA
bepHyn, Ha HAXO0XKACHUE BEPOATHOCTH
OTIPEJICTICHHOTO YHCJIa YCIIEXOB B CEPUU UCTTBITAHUM
bepnyiu.

N3yuyats B X0/1€¢ NpaKTH4€CKOH padoThlI,
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B TOM UHCJIE C MOMOIIBIO IIU(POBHIX PECYPCOB,
CBOMCTBA BEPOSATHOCTH B CEPUU UCIIBITAHUI
bepnymm

Cnyuaiinas BeJIMYrHA

CnyuyaiiHas BeTM4YUHA

Y pacrpeiesicHue
BEPOSITHOCTEM.
MaremaTndeckoe OKuJaHue
Y IUCTEPCUS CIIy4YalHOMN
BEJIMYUHEL. [[pumepsl
MaTEMaTHUYECKOTO OKHIaHHS
KaK TEOPETUYECKOTO
CpEIHETO 3HAYCHHUS
BEJIMYMHEL.

ITonsTHe o0 3aKOHE OOJIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOIIBIO
yacToT. [ [pumenenue 3akoHa
OOJBIINX YHCEI

OcCBONMTH MOHATHSA: CIy4YaliHas BEJIUYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, paCIpPEACIICHNAE
BEPOSITHOCTEM.

M3yuyats 1 00cyxkAaTh IPUMEPHI TUCKPETHBIX

Y HENPEPBIBHBIX CITyYalHbIX BETUYHH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEJICHMS], IpyTre
V3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABILUECS

B Kypce CTaTUCTHKH), MOJIETIbHBIX CITy4alHbIX
BEJINYVH, CBSI3AHHBIX CO CIIyYalHBIMU OIIBITAMU
(OpocaHue MOHETBI, UTPAJILHON KOCTH, CO CIy4YailHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMAaTUYECKOE OKHUIAHNE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeHEE
3HA4YECHUE, TUCTIEPCUS CIIy4aHON BEJIMYUHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOT0 Habopa.

PemaTe 3a1a4u Ha BBIYUCIICHHE MaTEMAaTHYECKOTO
0KMJAHUS U JUCIIEPCUN TUCKPETHOMN CIIy4YalHOU
BEJIMYMHBI 110 33JaHHOMY PacIpeIeICHUI0, B TOM
YHUCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESAMHU.

3HAKOMHUTBCS C MATEMAaTUYECKUM 0)KHJIAHUEM

Y JUCIIEPCUEN HEKOTOPBIX PACTIPENEIICHUM, B TOM
YHUCJIE PACIPEAECIICHUS CIIyYallHON BEJIMYNHBI «YHCIIO
YCIIEXOB» B CEPUU UCIIBITAHUU bepHyuIn.
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H3yuyaTh 9acTOTy COOBITHS B IIOBTOPSIOLTUXCS
CIIy4alHBIX OMBITAX KaK CIyYalHYIO BEJIHUYMHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIuX uncen (B hopme
bepnyin): mpu 60JBIIOM YUCIIE ONMBITOB YaCTOTA
cOOBITHS 0JIM3Ka K €r0 BEPOSTHOCTH.

PemaTth 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C MOMOMUIBIO YACTOT.

OO6cyxaaTh poJih 3aKOHA OOJIBIIIUX YUCEIT

B 000CHOBaHMH YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSITHOCTEM.

OO0cy:k1aTh 3aKOH OOJIBIINX YUCEN KaK IPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHUYNBBIX
SIBJICHUSIX, POJTb 3aKOHA OOJIBIIIUX YKCEIT B IPUPOJIC
U B KU3HU YEJIOBEKA

O060061eHne, KOHTPOJIb 10 [IpencraBnenye 1aHHBIX. IToBTOPATH N3YyYEHHOE U BBICTPAMBATH CUCTEMY
OmnucarenbHas CTATUCTUKA. 3HaHUIL.
BepositHOCTB CitydaiiHOTO Pemath 3aga4m Ha Ipe/ICTaBICHUE U ONTUCAHUE
COOBITHSA. DIEMEHTHI JTAHHBIX.
xoMOnHaTopuku. Cityuaiinsle | PemaTh 3a1aum Ha HAXOXKICHUE BEPOSTHOCTEH
BEJIMYMHBI U PACIPEACIICHUST | COOBITUI, B TOM YHCIIE B OTBITax
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEH OOBEIMHEHHUSI U TIEPECCUCHUS
COOBITUH, BEIYUCIISTH BEPOSITHOCTH B OIBITaX
C CEpPUSAMM CIIy4YaHbIX UCTIBITAHUN
OBILIEE KOJIMYECTBO 34
YACOB I1O [TPOTPAMME
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MEPEYEHB (KOJUP®UKATOP) PACIIPEAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBILIEIO OFPA30BAHMUS Y DJIEMEHTOB COJIEP XKAHUSA

IO MATEMATHUKE

B ¢denepanpHBIX M perHOHANBHBIX TMPOIEAypax OIEHKH KadecTBa 0Opa3oBaHUS
UCIOJIb3yeTCsl mepeyeHb (KoAU(PUKATOP) pachpeiesieHHbIX MO KjaccaM MPOBEPSEeMbIX
TpeOOBaHMIl K pe3yJibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00111€r0 00pa30BaHus U 3JIEMEHTOB COJIEP’KaHuUs IO MaTEMaTHKE.

5 KUIACC

IIpoBepsieMble TPeOOBaAHUSA K Pe3yIbTATAM OCBOEHHUS OCHOBHOI1 00pa30BaTeIbHOI
NPOrpamMmMbl

Kon IIpoBepsiemble IpeAMETHBIE PE3YIIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30oBaHMUs
pe3yJbTara
1 Yucna v BBIYUCIICHUSA

[lonuMaTe W TpaBWIBHO YHOTPEOJSATH TEPMHHBI, CBSI3aHHBIC

1.1
C HaTypaJIbHbIMH YUCJIaMU, OOBIKHOBEHHBIMH 1 JACCATUNYHBIMHA I[pO6$IMI/I

CpaBHI/IBaTB N ynopsaaoduBaTb HATypPaJIbHBIC YHCJId, CPABHHUBATDH

1.2 .
B IIPOCTEHININX CITydasix OOBIKHOBEHHBIE IPOOH, TECATUUHBIE IPOOH

CooTHOCUTh TOYKY Ha KOOpPJAWHATHOM (YUCJIIOBOM) mMpsIMON C
1.3 COOTBETCTBYIOIIMM €M YHCIOM U HM300pa)kaTh HATypajbHbIC 4YHCIA
TOYKaMH Ha KOOPJAUHATHOM (YUCIIOBOM) MPSMOM

BrInoaHaTh apI/I(I)MGTI/I‘ICCKI/IC I[CﬁCTBPI)I C HaTypaJIbHbBIMHU 4YUCJIAMHU,

1.4 .
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUILUX CITydastX
1.5 BhINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIUUCICHUI
1.6 OKpyTJsTh HATYpaibHbIE YKCIIA
2 Pemenue TekcTOBBIX 3a1a4
21 Pemats TekcTOBBIE 3a71a41 apUPMETHIECKUM CIIOCOOOM U € ITOMOILBIO
' OpPraHM30BAaHHOTO KOHEYHOTO Mepedopa BceX BOZMOXKHBIX BAPUAHTOB
Pemare 3ajmaum, cojepkalmue  3aBUCHMOCTH,  CBSI3BIBAIOLIUE
2.2 BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSHUE, L€HA, KOJUYECTBO,

CTOUMOCTD

109



23

Hcmonp30BaTh KpaTKKE 3aITUCH, CXEMBbI, TAOJIUIIBI, 0003HAYCHUS TIPH
peueHnu 3a1a4

24

[Tonb30BaThCSd OCHOBHBIMU €IUHUIIAMUA HM3MEPEHUS: IIEHbI, MAaCCHhI,
paccTosiHusl, BPEMEHHU, CKOPOCTH, BBIpaXKaTh OJHHU  €IUHUIIBI
BEJIMYMHBI Yepe3 Apyrue

2.5

W3Bnekars, aHaAJIM3UPOBATh, OLIEHUBATH UH(pOpMaLHIO,
OpEeACTaBICHHY0 B  Talbnuume, Ha CTol04aTod  Jauarpamme,
MHTEPHPETUPOBATH NPEICTABIICHHBIE JAHHBIE, UCIIOJIb30BaTh IaHHbBIE
IPU PELICHUH 3a]a4

HaFJIH,Z[Ha}I reoMeTpua

3.1

[Tonp30BaTbCcsl IEOMETPUYECKMMM TMOHATHSMM: TOYKa, IpsiMasd,
OTpE30K, JIy4, YIroJl, MHOTOyTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[IpuBoANUTE TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO0 MHpA, MMEIOLINX
dbopMy U3yUEHHBIX T€OMETPUUECKHUX QUTYD

33

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTIJaMH: BEpPIIMHA
CTOPOHA; C MHOTOYT'OJIbHUKAMU: YroJ, BEpIIIMHA, CTOPOHA, TUArOHab;
C OKPYXXHOCTBIO: paJinyC, AMAMETP, UEHTP

3.4

N300paxaTh U3yuyeHHbIE TEOMETPUYECKUE PUTYPHI HA HETUHOBAHHOMN
U KJIeTYaTO OyMare ¢ MOMOIIBIO IUPKYJIS U IMHEHKU

3.5

HaXO,Z[I/ITB AJIUHBI  OTPE3KOB HCIOCPECACTBCHHBIM HU3MCPCHUEM C
IIOMOIIIBIO HHHCﬁKH, CTPOUTH OTPC3KHU BaHaHHOﬁ JOJIWHBI; CTPOUTDH
OKPYKHOCTD 3aIaHHOT'O paanyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH H YTJIOB IIPAMOYTOJIBHHUKA, KBAJApaTa
AJI1 UX IMTOCTPOCHMA, BBIYUCIICHUS TUIOIIAAN U IICPpUMETPaA

3.7

BbraucnsaTh nepuMeTp u oAb KBajapara, IpsMOyTroJibHUKa, GUryp,
COCTAaBJIGHHBIX M3 MPSIMOYTOJBHUKOB, B TOM 4Hcie ¢Quryp,
M300paKeHHBIX Ha KIJIETYaTon Oymare

3.8

ITonp30BaThCS OCHOBHBIMU MCTPHUYCCKUMHU CAMHUIAMHU H3MCPCHUA
JJIMHBI, TUIOIA/IN,; BbIpaXXaThb OAHU CIMHUIBI BEJIMYHUHBI UYCPC3 APYTUC

3.9

Pacnio3naBate mapamienenurnesi, Ky0, HCIIOIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, W3MEPCHUS; HAXOIUTh H3MEPECHUS
napajuiefienunena, kyoa

3.10

Borancnare  o0bem  KyOa, mapaienenurena O 3aJaHHBIM
WU3MEPCHHUSM, MTOJIh30BaThCS CIMHUIIAMHA U3MEPCHHS 00beMa

3.11

Pemare HEeCT0KHBIE 3aJlaud Ha USMCPCHUEC T'COMCTPHUICCKHUX BCIMYHNH
B IIPAKTUYCCKUX CUTyallusaX
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IIpoBepsieMble 3JIeMEHThI COIEPKAHUS

Kon

[IpoBepsieMblil SIIEMEHT CONECPIKAHUS

1

HartypanbHble uncia u HyJb

1.1

Harypansnoe uucno. Psg Hatypanehbix uncen. Yucno 0. M3o06pakeHue
HaTypaJbHBIX YHACEJI TOYKAMHU Ha KOOPJIMHATHOU (YUCIOBOM) IPSIMOM

1.2

HOSI/IHI/IOHHa}I cucTtema cuuciaeHus. Pumckas HyMCpanus. I[GCHTI/I‘IHB,}I
CHUCTCMA CUHHUCJICHUSA

1.3

CpaBHEHME HATypaJIbHBIX YHCEJl, CPABHEHUE HATYPAIbHBIX YHCEI C HYJIEM.
OxpyriieHne HaTypaJbHbIX YUCEI

1.4

CrnoxeHue, BBIUUTAHUE, YMHOXEHUE U [ICJICHHE HATypaJbHBIX YHUCEI.
CBOICTBO HYJIsl P CIIOKEHUH, CBOMCTBA HYJIS M €IMHULIBI IPU YMHOKEHHH.
[lepemecTuTenbHOE W COYETATEIBLHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS U
YMHOKEHHUSI, paclpeieIuTEeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI

1.5

Ucnone3oBanne OykB misi  0003HAYCHHMS] HEW3BECTHOTO KOMIIOHEHTA
U 3aMKMCH CBOMCTB apu(METHUECKUX JACHCTBUM

1.6

Jlenutenun W KpaTHbIE 4YHUCHA, Pa3loKEeHHEe HAa MHOXuTenH. I[Ipocteie
u coctaBHble uncia. [Ipusnaku genmumoct Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoM

1.7

Crenenn ¢ HaTypaJIbHbIM I10KAa3aTCJICM. 3anuce yucia B BHUAC CYMMBbI
paspAAHBIX ClIaracMbIX

1.8

YucnoBoe BbIpaKEHHE. BBIUKWCICHHE 3HAYEHWH YMCIIOBBIX BBIPAKCHUM,
MOPSIOK  BBIMOJIHEHUST JIeUCTBHUM. VCIOnb30BaHME TIPU  BBIYUCICHUSX
MEePEMECTUTEIIHHOTO M COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOKECHHS
Y YMHOXKE€HUS, paclpeAeIuTEeIbHOTO CBOMCTBA YMHOXECHUS

JHpobu

2.1

[IpeacraBinenne o nApodOM Kak cmoco0e 3amuch 4YacTH  BEJIUYUHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HeNpaBUIIbHBIE ApoOu. CMelanHas
Ipo0b, MPEACTABICHUE CMENIAaHHOW ApoOM B BHJE HEMPABWIBHOW JIpoOu
U BbIJICJICHUE LIEJION YacTu YKclia U3 HeNpaBWIbHOU apodu. M300pakenue
npo0eit TOukaMu Ha YUCIIOBOM MpsIMOt

2.2

OcHoBHoe cBoicTBO npoou. Cokpaimienue apoOeit. IlpuBenenue apoou
K HOBOMY 3HaMmeHartemto. CpaBHeHHE npodei

23

CrnoxeHue ¥ BeIYUTaHUE IpoOeii. Y MHOKEHHE U IeJICHUE IpoOeii, B3aUMHO-
obpatHble 1podu. HaxoxaeHne yacTy 1esI0ro U LEeJIOro Mo ero 4acTH

24

Jlecatuunas 3anuchk apooOei. [IpencraBneHue aecITUYHOW ApOOU B BHJIEC
0OBIKHOBEHHOM. M300paxkeHne AeCATUUHBIX IpoOei TOUKaMH Ha YMCJIOBOM
npsiMoit. CpaBHEHHUE JECATUYHBIX ApoOei
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Apudpmerndeckre JEHCTBUSL C JECATHUUHBIMU JIpoOsiMu. OKpyriieHue

2.5 .
JECATUYHBIX ApOoOeit
3 Perenne TekCTOBBIX 33134
3.1 Pemenne TeKCTOBBIX 33/1a4 apUPMETHUECKUM CLIOCOOOM
39 Pemenne nornueckux 3agad. Pemenne 3amad nepe6opoM BceX BOZMOKHBIX
' BapHaHTOB. Vcrnonabp30BaHuE NpU pELICHUH 3a/1a4 TaOIHUI] U CXEM
Pemenue 3anmay, conepkammx 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIUYMHBIL:
313 CKOPOCTb, BpPEMS, PAaCCTOSIHUE, LIEHY, KOJUYECTBO, CTOMMOCTb. EXMHUIIBI
' U3MEpEHHs: Macchl, 00bEMa, LIEHbI, PACCTOSHUS, BpEMEHU, CKOPOCTU. CBS3b
MEXy €IMHULAMH U3MEPEHUS KaXKA0W BETMYUHBI
3.4 Pemenrie 0ocCHOBHBIX 3aa4 Ha JpoOu
3.5 [IpeacraBnenue JaHHBIX B BUJIE€ TA0JINLI, CTOJI0YATHIX AUArpaMmm
4 Harnsgnas reomerpust
Harnsnuele npencraBieHus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
4.1 OTpE30K, Jy4, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KpYyT. YTOI.
IIpsAMOM, OCTpPBIN, TYIION U PA3BEPHYTHINA YIJIbI
JInvuHa oTpe3ka, METPUYECKNE EAMHALIBI JUIMHBL. [[MHa nomaHoM, nepumeTp
4.2 MHOTOyrolbHUKa. M3mepeHue ¢ IOCTPOEHHE YIJIOB C  IOMOIIBIO
TpaHCIOPTHpa
43 Harnsguele npencrasieHuss o Gpurypax Ha IJIOCKOCTU: MHOTI'OYTOJIBHUK,
' NpSIMOYTOJIbHUK, KBAAPAT, TPEYTOJIBHUK; O PAaBEHCTBE QUTYD
N3o0pakenne Quryp, B Tom umcie Ha kierdaroir Oymare. [loctpoenue
44 KOHpUrypauuii M3 dYacTed NpsSMOH, OKPY>KHOCTHM Ha HEJIMHOBAHHOW U
' kiaeTyatod  Oymare. Jcmonb3oBaHME CBOWCTB CTOPOH U YIJIOB
IPsIMOYTOJIbHHKA, KBaJpaTa
[Inomane MNpsAMOYrolbHUKA UM MHOTOYTOJIBHUKOB, COCTaBICHHBIX W3
4.5 OPSMOYTOJIbHUKOB, B TOM uucie (uryp, m300pakeHHbIX Ha KJIETYaTOU
Oymare. EqunHunbl usmepenus mionanu
Harnsnnsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
OpsIMOYTOJIBHBIN Mapajienenune], Ky0, MHOrorpaHHuku. HM3o0paxenue
4.6 NPOCTEHIINX MHOTOTpaHHUKOB. Pa3BepTku kyba W mapamenenumnesa.
Coznanmne Mojeneil MHOTOTPaHHUKOB (U3 OyMaru, mpoBOJIOKH, TJIACTUIMHA
U APYTUX MaTepUasoB)
47 OO0beM mpsAMOYToJIbHOrO napajuienenunena, kyoa. Eauaunbl namepenus

o0bpeMa
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6 KIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTara

[IpoBepsiembie peMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOT'O O0IIET0 00pa30BaHMUs

1

Ywucna v BEIYUCIICHUS

1.1

3HaTh ¥ IOHUMATh TEPMHUHBI, CBI3aHHBIC C PA3JIMYHBIMHU BHIAMHU YHCEIT
¥ CIIocO0aMU WX 3aIUCH, IEPEXOAUTH (€CIM 3TO BO3MOXKHO) OT OJTHOM
¢dbopMBbI 3amucH 9UCiia K ApyTroi

1.2

CpaBHI/IBaTB H yHoopsaaoduBaTb LOEJIbIC YHCIIA, OOBIKHOBCHHBIC
N JCCATUYHBIC I[p06I/I, CpaBHHMBATH YHCJId OAHOTO U PA3HBIX 3HAKOB

1.3

BBIHOHH}ITB, coucTad YCTHEIC u IIUCHbMCHHBIC IIPpUEMBI,
apI/I(l)MeTI/I‘-IeCKI/Ie I[CﬁCTBH?I C HAaTypaJbHbIMHU W LCJIbIMU YHCJIIAMU,
OOBIKHOBEHHBIMU U JCCATUYHBIMU ,Z[p06}IMI/I, IMOJIOKUTCIIbHBIMUA
" OTpUIAaTCIbHBIMHA YU CIIaMU

1.4

BoraucnaTs 3Ha4€HUS YUCTIOBBIX BBIPAKEHUH, BBITIOIHATh MPUKUIKY
U OIIEHKY pe3yJibTaTa BBIUMCICHUHN, BBIONHITH MPEoOpa3OBaHMUS
YUCJIOBBIX BBIPAXKCHUH Ha OCHOBE CBOWCTB apu(METHUYECKUX
JICUCTBUH

1.5

OKpyriare Uenble  4Yucia W JAECATHYHbIE JpoOu, HAaXOAMTh
IpUOIMKEHUS YHCeT

1.6

CoOTHOCHTB TOUKY Ha KOOPAVMHATHOU NPSIMON C COOTBETCTBYIOILIUM €11
YHUCIIOM U M300pa)xkaTh YMcia TOYKaMU Ha KOOPIWHATHOW MPSMOW,
HaXOJUTb MOAYJIb YHCIIA

1.7

CooTHOCUTh TOYKY B MPSIMOYIOJBHOM  CHUCTEME KOOPAMHAT
C KOOpJIMHATAMH 3TON TOUKH

1.8

OxpyrnisiTh  LENble YWCIA U JIeCATHYHBbIE JApOOM, HAXOAUTh
NpUOIMKEHUS YHCEeT

Uucnoble 1 OYKBEHHBIE BBIPAXKECHUS

2.1

[Tonumats u yrIOTpe6J'I$ITB TCPMUHBI, CBA3aHHBLIC C 3alIMCbIO CTCIICHU
YucCliia, HaxXOAWUTb KBaJpaT H KY6 YHuciia, BbIYUCIATH 3HAYCHHA
YU CJIOBbBIX BpraH(eHHﬁ, CoACPIKAaUX CTCIICHH

2.2

[Tonp3oBaThCs IMPpHU3HAKAMU ACJIUMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC
4qucCjia Ha IMMPOCTBIC MHOXKHUTECIINU
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[Tonp3oBaThCs MaCIIITa6OM, COCTAaBJIATH IMPOIIOPLHKUH M OTHOIICHUA

24

Hcnonb3zoBaTh OyKkBbl I 00O3HAUYE€HMs] 4KCENl TMpU 3alUCU
MaTEeMaTHYECKUX BBIPAKEHHUI, COCTaBISATh OYKBEHHBIE BBIPAKEHUS
1 (GOPMYJIbl, HAXOJIUTh 3HAUYCHUSI OYKBEHHBIX BBIPAKEHUN

2.5

HaxonuTpe HEW3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenne TeKCTOBBIX 33124

3.1

Pemiate MHOrOIIaroBbie TEKCTOBBIC 3aJJa4n apI/I(i)MeTI/I‘{eCKI/IM CITI0COOOM

3.2

Pemats 3a/1a4u, CBA3AHHBIC C OTHOIICHUCM, ITPOIIOPHUOHAIBHOCTBIO
BCJIMYMH, HIPOLCHTAMH, PCIIaTb TpPpU OCHOBHBIC 3ad/la4v Ha I[p06I/I
" IIPOLICHTHI

33

Pemats 3amaum, cozepkamue — 3aBHCHUMOCTH,  CBA3BIBAIOLIUE
BEJIMYMHBI: CKOPOCTb, BpPEMS, pACCTOSHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, TPOU3BOJUTEILHOCTD, BpeMsi, 00beM pabOThl, UCIIOIb3YS
apumMeTnyecKkue JEHCTBUS, OLEHKY, MPHUKUAKY; IOJIb30BATHCS
€AUHULIAMU U3MEPEHUSA COOTBETCTBYIOIIUX BEIUYNH

34

CocTaBisaThb 6yKBCHHBIC BbIPAXKCHUS 110 YCJIOBHUIO 3a1a4n

3.5

W3Bnekarp uH(pOpMaLUio0, NPEICTaBICHHY0 B Tal0iaumax, Ha
JIMHEWHOU, cToj0yaTon 1SRN KpyroBOM JuarpaMmas,
VMHTEPIPETUPOBATh NPEICTABICHHBIE TAHHbBIE, UCIIOJb30BaTh JaHHbIE
IIPU PELICHUH 3a1a4

3.6

[lpencraBnare uWHpOpMALMIO C TOMONIBIO TAONUIL, JIMHEHHOM
U CTOJI0YaTON AMarpaMm

Harnsannas reomerpus

4.1

[IpuBoauTH TpUMEPBHI OOBEKTOB OKPYKAIOUIETO MHPA, HMEIOUIUX
GbopMy H3yHYEHHBIX F€OMETPUYECKHUX MIOCKMX M MPOCTPAHCTBEHHBIX
buryp, IpuMepbl paBHBIX U1 CAMMETPUYHBIX PUTYD

4.2

N300paxaTh € MOMOINBIO IUPKYJS, JUHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAHHOW W  KJeT4aroil Oymare W3y4eHHbIE IUIOCKHE
reoMeTpuueckue GUrypsl 1 KOHQUTYpaLUd, CAMMETPUYHbBIE QUTYPbI

4.3

[Tosnb30BaThCs IEOMETPUUECKUMU MOHSATHSMHU: PaBEHCTBO (uUryp,
CUMMETPHUS; UCIIO0Ib30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C
CUMMETPUEN: OCh CUMMETPUH, LICHTP CUMMETPUH

4.4

HaxoauTe BEAMYMHBI YTIIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIJbl 3aJaHHOM BEJIWYMHBI, MOJb30BaTbCS IPU PEUIEHUU
3a7a4 TPAaJyCHOM MEpPOM YIJIOB, pacllO3HABATh HA YEPTEXKAX OCTPBIN,
IIPSAMOU, PA3BEPHYTHIA U TYIIOM YTJIbI
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4.5

Bbluncnsate  JUIMHY — JIOMaHOM, NEpUMETP  MHOTOYTOJIbHHKA,
MOJIb30BAThCS €IMHUIIAMH HW3MEpPEHUs] JJIMHBI, BbIpAXaTb OJHHU
SMHUIIBI U3MEPEHHUSI ITTUHBI Yepe3 Apyrue

4.6

HaxoauTe, UCIOIb3ys 4EPTEKHBIE UHCTPYMEHTBL, PACCTOSTHUSA: MEXIY
JBYMs TOYKAMHM, OT TOYKH 110 IPSAMOM, JJIMHY ITyTH HAa KBaIPaTHOM CETKE

4.7

Boruncnsate miomanb QUryp, COCTaBIEHHBIX W3 MPSMOYTOJBHUKOB,
UCIIONIb30BaTh pa30MeHne Ha MPSAMOYTOJIbHUKH, Ha paBHbIE (UTYPHI,
JOCTpanBaHUE O MPSMOYTOJbHHKA, TMOJB30BATbCSA OCHOBHBIMHU
eIMHMLAMU HW3MEpPEHUs IUIOMIA[M, BbIpaXaThb OJHU EIMHHULIBI
U3MEPEHUS IUIOIIAIN Yepe3 Apyrue

4.8

PacrioznaBate Ha MOJENAX W HM300paKEHUAX NHUPAMUTY, KOHYC,
WIMHIpP, HCIOJNb30BaTh TEPMHUHOJIOTHUIO: BEpIIMHA, peOpo, I'paHb,
OCHOBAHME, pa3BEPTKa

4.9

N300paxaTh Ha KJIETYaTON Oymare MpsiMOyTrOJIbHBIN MapajieNenuie]

4.10

Boruncasate  00beM  MPSMOYTOJNIBHOTO — MapajvleNienunena, Kyoa,
I10JIb30BaThCsl OCHOBHBIMM €IMHUIIAMH U3MEPEHUs1 00beMa

4.11

Pematr HeCHoXHBIC 3aa4Y1 Ha HaxXO0KIACHUC TI'COMCTPHUYCCKUX
BCJIMYHMH B IIPAKTUYCCKUX CUTYyallUAX

IIpoBepsieMblie 3JIeMEHTHI COIEPKAHUS

Kon [IpoBepsiemMblii 37IEMEHT COEpPKAHUS
1 HarypanbHble yncna
Apudmernyueckre NEUCTBHUSI ¢ MHOTO3HAYHBIMU HATYypPaJIbHBIMU YHCIIAMHU.
11 YucnoBble BBIpAXKEHHUSA, TMOPSIAOK JACUCTBUN, HCIOJIb30BAHUE CKOOOK.
' Hcnonb30BaHue MPU BBIYUCICHUAX MTEPEMECTUTEIBHOTO U COUYETATEIIHHOTO
CBOWCTB CJIO’KEHUS] U YMHOXKEHUS, paCpeIeTUTEILHOIO CBOMCTBA YMHOKEHUS
1.2 OxpyriieHne HaTypalbHbIX YUCET
13 Jlenutenu v KpaTHbIE Yncia, HAMOONBIINUNA OOIIUHN 1eTUTETh U HAUMEHbIIIEe
) oOmiee kpaTHoe. [[enMMoCcTh CyMMBI U TIPOU3BEACHUS
1.4 Jlenenue ¢ octaTkom
2 JHpoOu
21 OObIkHOBEeHHas ApOoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHUE IPOOCH.
’ CpaBHEHHE U yHIOPSAIOYUBAHUE APOOECH
79 Pemenue 3a1ay Ha HAXOXACHUE YACTH OT LIETIOTO U 1IEJIOTO IO €ro YacTH.
) JpoGHoe Yucio Kak pe3ynbTar JejIeHus
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[IpencraBnenne aecsiTUUHOW JpoOM B BUAE OOBIKHOBEHHOW JpoOu
¥ BO3MOKHOCTb MPEACTABICHUSI OOBIKHOBEHHOM P00 B BUE NECATUIHON

24

JlecsiTuunbpie ApoOM M METpUYECKash cucreMa Mep. ApHpMETHUECKHe
JCHCTBHUSL M YHUCJIOBbIC BBIP@KEHHS C OOBIKHOBCHHBIMH H JIE€CATHYHBIMHU
IpoOsiMu

2.5

OtHomenue. [lenenve B JaHHOM OTHOUIeHMH. MacmTal, Hmpomopius.
IIprMenenne Mponopumii Ipy PEIICHUH 3a1a4

2.6

[Tonstrie mpoiieHTa. BbluncieHne MNpoUEHTa OT BEIWYMHBI M BEJIMYUHBI
IO €€ MPOLIEHTY. BrIipakeHue MpoIeHTOB IeCATUYHBIMU Ipo0samu. Pemienue
3a/1a4 Ha MPOLEHTHI. BbIpakeHne OTHONICHUS BEJIMYHUH B TPOLICHTAX

[TonoxxurenbHbIE U OTPHULATCIIBHBIC YHUCIIA

3.1

ITonoxurensHble U OTpULATENbHBIE yncia. Llensle yncna. Moayips yucna,
reoMeTpuyecKkas MHTepnperanuss Monayss uucia. W3o0paxkeHue uucen
Ha KOOPJAMHATHOHN npsMoid. YucioBble npoMexyTku. CpaBHEHHE YUCEN

3.2

Apudmerryeckre ACUCTBUS C TMOJIOKUTEIBHBIMU M OTPUIATEIbHBIMHU
YUCIIAMHU

33

[IpssMoyroJibHAsE cucTemMa KOOPAMHAT Ha IUIOCKOCTH. KOOpauHAThl TOYKH
Ha IUJIOCKOCTH, abcuucca u opauHara. IloctpoeHue Touek u  Quryp
Ha KOOPJAMHATHOW MJIOCKOCTH

BykBeHHbIE BbIpaKEeHUS

4.1

[Ipumenenue OykB Jig  3alUCH  MaTEeMaTUYECKUX  BBIPAKEHUN U
npemioxkennii.  CoiicTBa  apudmeTnueckux JeWcTBUU. bBykBeHHBbIE
BBIPAKEHUS U YHUCIIOBBIE MOJICTAHOBKH. ByKBEHHbBIE PABEHCTBA, HAXOKICHUE
HEU3BECTHOI'O KOMIIOHEHTA

4.2

®dopmyiibl, HopMyIIbl IEPUMETPA U ILIOMIAAN PSIMOYTOJIbHHUKA, KBaIpaTa,
oObeMa mapauiesenumneaa u Kkyoa

Pemenue TeKCTOBBIX 3a1a4

5.1

Pemenne TeKCTOBBIX 3a7a4 apI/I(I)MCTI/I‘{CCKI/IM CIT0COOOM

52

Pemenne nornueckux 3agad. Pemmenne 3amad nepe6opoM BceX BOZMOKHBIX
BapUaHTOB

53

Pemenue 3aga4, COACpKaAIIUX 3aBUCUMOCTH, CBA3BIBAOIINUX BCINYWHBI:
CKOpPOCTBD, BpCM:, PacCTOAHUC, ocHa, KOJINYCCTBO, CTOUMOCTD,
IMPOU3BOAUTCIIBHOCTL, BPCM, 00BeM pa6OTLI. EI[I/IHI/IHLI HU3MCPCHHUA: MACCHI,
CTOMMOCTH, PACCTOSAHUA, BPECMCHHU, CKOPOCTH. CBs3b MCKAY CIAWHHUIIaMHU
HU3MCPCHUA Ka)KI[Oﬁ BCJINYHMHBI
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Pemenue 3aaa4, CBSA3aHHBIX C OTHOIICHUCM, I[IPOINOPHHOHAIBHOCTBIO

54
BEJIMYMH, POIIEHTAMHU; PEIIEHNE OCHOBHBIX 3a7[ad Ha IPOOU U MPOILICHTHI
55 OneHka U NpUKHIKA, OKpyTiaeHue pesyibprata. CocTaBieHne OyKBEHHBIX
' BBIPAKECHMI 110 YCIIOBUIO 3aJa4H.
56 [IpencraBneHyre AaHHBIX C MOMOLIbIO Tabnui U auarpamm. Crosbuarsle
' auarpamMmbl. YTeHHe KpyTOBbIX AMArpamMm
6 Harnsnnas reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jy4, YroJ, JIOMaHas, MHOTOYTOJbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
62 B3aumHoe pacrnosiokeHue IByX HPSMBIX Ha IJIOCKOCTH, IMapaljiesIbHbIE
' npsIMbIE, IEPIIEHANKYJIISIPHBIE TPSMBbIE
63 N3mepenne paccTOsSHUI: MEXAY JByMsl TOUKamMH, OT TOUYKH O HPSMOH,
' JUTMHA MapIIpyTa Ha KBaJApaTHON CETKe
6.4 | l3MepeHne 1 MOCTPOECHHE YIJIOB C TOMOILBIO TPAHCIIOPTHPA
6.5 Bunpl TpeyroibHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJIbHBIN, TYIIOYTOJbHBIMH,
' paBHOOEPEHHBIN, PABHOCTOPOHHHIA
6.6 YerblpexyroapHuk. [IpsSMOyronbHHMK, KBajpatr: HCIOJb30BAHUE CBOMICTB
' CTOPOH, YIJIOB, AMAaroHaIen
N300paxeHnne reoMeTpuuyeckux (UIyp Ha HEIMHOBAHHOM Oymare c
6.7 | MCMONIb30BAaHHWEM  LUPKYJsS, JIMHEWKH, YTOJbHHKA, TPaHCHOPTHpA.
ITocTpoeHus Ha kieT4yaroi Oymare
6.8 ITepumeTp MHOTOYTOJIBHUKA
[Tonstne  miomagu  QuUrypel, €IUMHULBI  U3MEPEHUS  IUIOLLAIHM.
6.9 [TpubnmkeHHoe u3MepeHue wiomaau Guryp, B TOM YUCIE Ha KBaJPaTHOM
CETKe
6.10 | ITpubnmxkeHHOE U3MEPEHNE NITMHBI OKPY>KHOCTH, TUIOIIAIU KpyTra
6.11 CummeTrpusi:  UEeHTpaibHas, oceBasi U  3epkaibHad. Iloctpoenue
' CUMMETPHUYHBIX (HUTYD
Harnsnabie pEICTaBICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, Ky0, npu3Ma, nupamuia, KOHycC, IWIMHID, map u chepa.
6.12 N3o0paxenne  mpocTpaHCTBeHHBIX  ¢uryp. Ilpumepsr  pa3BepTok
' MHOTOIPAHHMKOB,  IWIMHApa W KoHyca. Co3ganue — Mmojene
MPOCTPAHCTBEHHBIX (UTYp (M3 Oymaru, MPOBOJOKH, MJIACTUINHA U APYTUX
MaTEepHUaJIOB)
6.13 [Tonstue oobema, equHULBI U3MepeHHst o0bemMa. O0BEM IPSAMOYTOJIBHOTO

napajuienenumnena, Kyoa
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7 KIIACC

IIpoBepsieMble TpeOOBaHUS K Pe3yJdbTAaTaM 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM

NMPOrpamMmMbl
Kon [IpoBepsiembie peMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOT'O O0IIET0 00pa30BaHMUs
pe3yJbrara
1 Uucna u BEIUMCICHUS
L1 BeinmonusTh, codeTras  yCTHbIE U IUCBMEHHBIE  MPUEMBI,
' apu(meTryeckue AeWCTBUA C PallMOHAIBHBIMHU YHCIaMH
HaxonuTe  3HauYeHWsT  YUCIIOBBIX  BBIPAXKEHUM,  MNPUMEHSTh
1.2 pa3Hoo0Opa3HbIe CIOCOOBI M MPUEMBbI BHIYMCICHUS 3HAYCHHUM TPOOHBIX
BBIPXEHUI, COIepKAIUX OOBIKHOBEHHBIE U ICCATUYHBIE APOOU
[lepexomuTh OT oOaHONW ((OPMBI 3aMMCH YHCET K JAPYrou
13 (mpeoOpa3oBBIBATh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JICCSITHYHYI, B YAaCTHOCTH, B OECKOHECUHYIO
JECATUYHYIO TPOOb)
1.4 CpaBHUBAaTh U YNIOPSA0YMBATH PALIMOHAIILHBIE YK CIIA
1.5 OKpyraaTh uncna
BhINOMHATS NPUKUAKY U OLEHKY pe3ysibTaTa BBIUUCICHUM, OIEHKY
1.6 3HAYEHUM YMCJIOBBIX BBIPAXKCHUW. DBBINONHATE JIEUCTBUS  CO
CTENEHSIMU C HaTypaJIbHBIMU NIOKA3aTEIsIMU
17 [IpuMeHATh NPU3HAKH JETUMOCTH, Ppa3JIOKEHHE HA MHOXKHUTEIU
) HATypaJbHBIX YUCE
Pemlate  IpakTUKO-OPMEHTHPOBAHHBIE  3a/layd,  CBSI3aHHBIE C
OTHOLIEHUEM BEJIMYMH, POMOPIMOHAIBHOCTHIO BEJIMYMH,
1.8 IIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3YJbTAThl PELICHHUS 3a71ad C
Y4E€TOM OTPaHUYE€HHM, CBA3AHHBIX CO CBOMCTBAMU paccMaTpUBAEMBbIX
00BEKTOB
2 Anrebpanyeckuie BbIpayKSHUSI
71 Hcnonb3oBaTh ainreOpanyeckyrd TEPMUHOJIOTUIO U CHUMBOJIMKY,
' MPUMEHSTH €€ B MIPOLIecCe OCBOEHUS yueOHOTO MaTepHalia
29 Haxoauts 3HaueHuss OYKBEHHBIX BBIPAKEHUM TIPU  3aJaHHBIX
' 3HAYEHHSX TEPEMEHHBIX
73 BoimonusaTe npeoOpa3oBaHusi 1I€JIOTO  BBIPAKEHUSI B MHOTOUJICH
' MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, paCKpbITUEM CKOOOK
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BpInoaHaTh YMHOXXCHHNC OAHOYJICHA HAa MHOI'OYJICH M MHOI'o4JicHa

24 Ha MHOTOWIEH, MPUMEHATh (OpMyJibl KBaJpaTa CyMMbI U KBaJpaTa
Pa3HOCTH
OcCyIIeCTBIATH pPa3ioKeHNE MHOTOWIEHOB HA MHOKUTENH C TTOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKHU OOIIET0 MHOKUTES, TPYIITUPOBKH CIaraeMablXx,
npUMEHEHUs (HOpMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh IpeoOdpa3oBaHNsI MHOTOWICHOB VISl PEIICHUS Pa3INuHbIX
' 3a]a4 U3 MaTeMaTUKU, CMEKHBIX MTPEIMETOB, U3 peaTbHON MPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTEINEHEW C HATypaJbHBIMHU MOKA3ATEISAMU
' JUTsl IpeoOpa3oBaHMs BEIPAKEHUN
3 VYpaBHeHUS 1 HEPABEHCTBA
Pemate JIMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSA
3.1 npaBuiia Mepexoaa OT UCXOAHOTO YpaBHEHHS K PABHOCUIBHOMY €MY.
[TpoBepsTh, SIBISETCA U YUCIO KOPHEM ypaBHEHUS
39 [IpumensaTs rpaduueckue METOAbl MPU  PEIICHUH JTUMHEHHBIX
' YPaBHEHHI U X CHCTEM
13 [Ton6Gupate mpuMepsI ap YUCe, SIBJSIOMINXCS PEHICHHEM JIMHEHHOTO
' yYpaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH MJIOCKOCTH IpadUK JMHEHMHOTO YpaBHEHUS
3.4 C IBYMsl MIEPEMEHHBIMU; MOJIB3YSCh TPadUKOM, IPUBOAUTH MPUMEPHI
pelieHus: ypaBHEHHUSI
15 PemmaTe cucteMbl IBYX JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU,
' B TOM 4YHCIIE TpadudecKu
CocTaBnsiTh U pellaTh JUHEWHOE YPaBHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCJIOBHIO 33Ja4H, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33aJ[a4i TIOJyUYEHHBINH pe3yIbTaT
4 Koopaunate! u rpaduku. OyHKIUU
N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl, 3aMUCHIBATH
YHUCJIOBBIE IPOMEKYTKH Ha alre0OpandyeckoMm si3bIke
49 OTmeuyaTb B KOOPAWHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM
' KOOpIHHATAM
43 Crpouth rpaduku auHerHbIx QyHKMA. CTpouTh rpaduk GyHKIIUU

y = [X]
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44

OnucpiBaTh C MOMOIIBIO (PYHKIIMA M3BECTHBIE 3aBUCUMOCTH MEXKY
BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PAcCCTOSIHUE, IIEHY, KOJUYECTBO,
CTOUMOCTb, TIPOU3BOJIUTEIIBHOCTh, BpeMsi, 00beM pabOThI

4.5

Haxonuth 3HaueHne GyHKIUU 10 3HAYCHHIO €€ apryMeHTa

4.6

[lonumars rpaduueckuid crnocod® TNPEACTaBICHUS W aHAIM3a
uHpOpMalUY, WU3BJIEKaTb M HMHTEPIPETUPOBATH WHPOPMALMIO U3
rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEHN

BCpOHTHOCTB N CTaTUCTHUKA

5.1

UwutaTth nHGOpMAIINIO, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax,
NpEACTaBIATh JIaHHbIE B BHUJE TaOJMIl, CTPOUTHh JHUArPaMMBbI
(cTronbukoBbIe (CTOIOUATHIE) U KPYTOBBIE) IO MACCUBAM 3HAYCHUI

52

OnuceiBaTh W HMHTEPIPETUPOBATh pEAIbHbIE YHWCIOBBIE JIaHHBIE,
Mpe/ICTaBIICHHbIE B TAOIMIIAX, HA AUAarpaMMmax, rpadukax

53

Hcnonp3oBaTh 18 ONKMCAHUS  JIaHHBIX  CTATUCTUYECKHE
XapaKTEPUCTUKU: CpellHee apu(PMETHUYECKOe, Me/lMaHa, HauboJbIIee
Y HauMEHbIIee 3HAaUeHUs1, pa3Max

54

MMeTs npecTaBieHue O ClIy4aiiHOM H3MEHYMBOCTH Ha IIpUMeEpax L,
¢u3nyecKux BEJIMYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, HMETb
IIPEACTABICHUE O CTATUCTUYECKON yCTOMYNBOCTH

['eomerpus

6.1

Pacno3naBaTh HM3yueHHbIE T€OMETpUUYECKUE (PUTYPBI, ONPENETATh UX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTb TreoMeTpuyeckue (Urypsl,
BBITIOJIHATh YEPTEXKHU IO YCIOBUIO 3anaud. M3mepsiTh JUHEHHbIE
U YTJIOBbI€ BEJIMYMHBL. Pemars 3aaun Ha BEIYMCIIEHUE JJIMH OTPE3KOB
Y BEJIMYHH YTJIOB

6.2

Jlenate rpyOyIO OILIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB
B peajbHOM JKM3HU, PA3MEpPOB NPUPOAHBIX OOBEKTOB. Paznuuarhb
pa3Mepbl ITUX OOBEKTOB IO MOPSIAKY BETUUHUHBI

6.3

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a]1a4aM

6.4

ITonp30BaThCs IPU3HAKAMU PABCHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PELICHUH
3a1a4

6.5

[IpoBOOUTH  JIOTMYECKHE  PACCYXKACHHSI C  HCIOJIb30BAHHEM
F€OMETPUUYECKHX TEOPEM

6.6

ITonp3oBaTbCs IIPU3HAKAMU pPaBEHCTBA MIPSAMOYTOJIBHBIX
TPEYTOJIBbHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEAECHHON K THIIOTCHY3€
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH N'€OMETPUYECKUX 3a7a4
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6.7

OnpenensaTe napamielbHOCTh MPSAMBIX C IMMOMOLIBIO YIJIOB, KOTOPBIE
obpasyer ¢ HuUMH cekymias. OnpeaensaTh MapauieIbHOCTh MPSMBIX
C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOUW HPSIMOU JIO TOUEK
JIPYrou MpsiMOM

6.8

Pemiats 3a7aum Ha KieT4aTOM Oymare

6.9

[IpoBOIUTH BBHIYUCICHUS M HAXOAUTh YMCIOBbIE M OYKBEHHBIE
3HAYEHHs YTJOB B TIE€OMETPUYECKHX 3aJadax C HCIOJIb30BAHHEM
CYMMBI YIJIOB TPE€YrOJIbHUKOB MU MHOTI'OYI'OJIbHUKOB, CBOWCTB YIJIOB,
0o0pa30BaHHBIX MPU [EPECEUYCHUU JBYX MapaUICIbHBIX MPSIMBIX
cekyuliei. Pemars npakTruyeckue 3ajau Ha HaX0KJIEHHUE YTIIOB

6.10

Brnanerp 1OHATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMEThb
ONpeAeNsATh OUCCEeKTPUCY yria M CEPEAMHHBIN MEePIECHIUKYIISAP
K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOUEK

6.11

@opMyIMpOBaTh OMNPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl H
IAAMETPa OKPYXKHOCTH, IIOJb30BATBCA MX CBOWCTBAMHU. Y METh
IMPUMEHSTh 3TU CBOMCTBA IIPU PELICHUH 33124

6.12

Bnanerer moHsATHEM ONMCAaHHONW OKOJO TPEYTOJBHHUKA OKPY’KHOCTH,
yMeTb HaxoauTh ee ueHTp. Ilomp3oBatbes (akTamMu O TOM, YTO
OMCCEeKTPUCHI YTJIOB TPEYrOJbHUKA MEPECEKAoTCs] B OAHOW TOUKE,
U O TOM, 4YTO CEPEIMHHBIE IIEPIECHIUKYISAPBI K CTOPOHAM
TPEYTOJBbHUKA IIEPECEKAIOTCS B OHOU TOUYKE

6.13

Brnaners mnoHsiTHEM KacaTelbHOM K OKPY>KHOCTH, II0JIb30BAThCS
TEOpEeMOM O TEPHEeHAMKYJISIPHOCTH KacaTelbHOM U  paauyca,
MPOBEJCHHOI0 K TOUKE KacaHus

6.14

ITons30BaThCs HpOCTeﬁIHHMH TCOMCTPUICCKNMHN HCPABCHCTBAMMU,
IIOHHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOINUTE OCHOBHBIE T'€OMETPUYECKUE ITOCTPOEHUS C ITOMOIIBIO
LUPKYJIA U JIMHEUKN

IIpoBepsieMblie 3JIeMEHTBI COIEPKAHUS

Kon [IpoBepsieMbld 2IEMEHT COAEPKAHUS
1 Hucna 1 BBIYUCTIEHUS
Hpo6u 0OBIKHOBEHHBIE U JECSITHUYHBIE, IEPEXO] OT OJHOM (DOpPMBI 3amucu
1.1 npobeit k apyrou. IloHsTHe panuMOHAJIBHOrO YHUCIA, 3alKMCh, CPABHEHUE,

YHOPAAOYHNBAHUC PALTMOHAJIBHBIX YN CCJI
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ApudmeTnueckue IeiCTBUS C pallMOHATBFHBIMU YHciaMu. Perenne 3amaq

1.2 .
U3 peajbHON MPAKTUKU HA YaCTH, HA APOOH
13 Crenenb ¢ HaTypajbHBIM TOKa3zaTeJIeM: OIpejesieHue, MpeoOpa3oBaHUe
’ BBIPAKEHUI HA OCHOBE OMPEIENICHNUS, 3aMUCh OOIBIINX YHCET
14 [IpotieHTsl, 3auch NPOIIEHTOB B BUE ApOoOU U JpOOHU B BUJIE IPOLIEHTOB.
’ Tpu oCHOBHBIE 33J1a4M Ha MPOLIEHTHI, PEILICHUE 3a/1a4 U3 pealbHON MPAKTHKU
15 [IpumeHeHre TPU3HAKOB JIEAMMOCTH, pPA3jOKEHUE Ha MHOKUTENIN
) HaTypaJIbHBIX YUCEN
16 PeanbHble  3aBUCMMOCTH, B TOM Uucile MOpsAMas U oOpaTHas
' POTOPIIUOHATEHOCTH
2 AnreOpanyeckre BbIpaXKEHHUS
71 IlepemeHnHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C IEPEMEHHOM. [JonycTuMBIE
) 3HA4YEHUS IEPEMEHHBIX
29 [IpeacraBieHre 3aBUCUMOCTH MEXIYy BEJIMUYMHAMH B BUAE (HOPMYJIBI.
' Boruucnenus no gpopmynnam
)3 [IpeoOpazoBaHrie  OYKBEHHBIX  BBIPQKEHHM, TOXJIECTBEHHO  paBHBIC
’ BBIPAYKEHUS
2.4 CBolicTBa CTENEHU C HATypaJIbHBIM [TOKa3aTesieM
)5 OnHowieHbl 1 MHOTOWIEHBL. CTeneHb MHOTOUWIeHA. Cl0KeHUE, BRIUUTAHUE,
' YMHOKEHHE MHOTOUJICHOB
@opMyJIbl COKpAIIEHHOIO0 YMHOXKEHUS: KBaJApaT CyMMbl M KBagpaT
2.6 | pasHoctu. PopmMmysra pa3HOCTU KBaJpaToB. Pa3noxeHue MHOTO4JIECHOB
Ha MHOYKUTEIN
3 YpaBHeHus
31 VYpaBHEeHHE, KOpPEHb YypaBHEHHMsI, MpaBuiIa MPeoOpa3oBaHHs YypaBHEHHUS,
) PAaBHOCHJIBHOCTbh YPAaBHEHUN
39 JInHeliHOe ypaBHEHUE C OJHOW NMEPEMEHHOW, YHUCIO KOPHEN JIMHEMHOIO
' YPaBHEHUS, PEIICHHUE JINHENHBIX YPAaBHEHUI
33 CocrapneHue ypaBHEHHI 0 yCIOBHIO 3aaul. PellieHne TeKCTOBbIX 3a1a
' C MIOMOIIbIO YPaBHEHU I
3.4 | JluneitHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €0 rpauK
Cucrema NIByX JMHEMHBIX YpPaBHEHHMU C JBYMSI NI€peMEHHbIMH. PermeHue
3.5 CUCTEM YpaBHEHUI CIOCOOOM MOJCTaHOBKU. [IprMephl pereHus: TEKCTOBBIX

3aaa4 C IIOMOIIbIO CUCTEM ypaBHeHI/Iﬁ
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Koopaunate! u rpaduxu. Oynkuuu

4.1

Koopaunara Touku Ha npsiMoi

4.2

YucnoBsle NPOMEXYTKH. PaccTossHrE MEX Ty ABYMsI TOUKaMU KOOPJAMHATHOU
IIPSIMOM

43

[IpsimoyronbHas cuctema KoopauHart, ocu Ox u Oy. Abcrucca u opauHaTa
TOYKU Ha KOOPAMHATHOMN TIOCKOCTH

4.4

[Tpumeps! rpadukoB, 3anaHHbIX (HopMynaMu. UTeHHE rpapKOB peaabHbIX
3aBUCUMOCTEN

4.5

[Honstue pynkun. ['paduk pynxiuu. CBoricTBa GyHKIUN

4.6

Jluneiinas ¢pynkuus, ee rpaduk. ['paduk GpyHKINM y = [X|

4.7

I'paduueckoe pemieHne JIMHEHHBIX YPAaBHEHUMM W CHUCTEM JIMHEHMHBIX
YpPaBHCHUU

BCpO}ITHOCTB " CTaTUCTHUKA

5.1

[IpencraBneHue qaHHBIX B BUJIE TAOHII, JUArpamMmm, rpa@ukoB. 3anoHEHUE
Ta0NWIl, YTEHHWE W TMOCTPOEHUE JuarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX)
U KpyroBbiX). UrTeHWe rpaduKoB pealbHBIX TMpolleccoB. M3BieueHue
uH(oOpMaIMU W3 AWarpaMM U TaOJUIl, UCIOJIB30BAHUE W HHTEPIIpPETAIUSI
TaHHBIX

52

OmnucarenpHasi CTaTUCTUKA: cpeAHee apumeTudeckoe, MeluaHa, pazMmax,
HauOoJIbIlIee M HAMMEHbIIIEee 3HAaUeHHsI HAabOpa YUCIIOBBIX JaHHbIX. [Iprumepsl
CIIy4YaliHOM U3MEHYHUBOCTHU

53

CnyyaliHbIl SKCIIEpUMEHT (OMBIT) M ClOydailHOe coObITHE. BeposATHOCTH
1 YacTtoTa. Poiib MajgoBEpOSTHBIX W MPAKTUYECKUA JOCTOBEPHBIX COOBITHI
B mpupoae u B oOmectBe. MoHeTa W wurpajibHas KOCTb B TEOPUHU
BEPOATHOCTEUN

54

I'pad, Bepmmna, pedbpo. Crenenb BepmuHbl. Yucio pedbep u cymMmapHas
cTenenb BepiuH. [Ipeacrasnenue o cBa3HocTu rpada. Lenu u nukist. [Tytu
B rpadax. OOxox rpada (sinmepoB 1yTh). IIpencraBienue 00
opueHTHpoBaHHOM Tpade. Pemenne 3anau ¢ momouisio rpagoB

I'eomeTpus

6.1

HauanbHble nonsTus reometpun. Touka, npsmas, 0OTpE30K, dyd. YToa. Buasl
yrioB. BeprukanbHble U cMexHble yriabl. buccexrpuca yrma. Jlomanas,
MHOTI'OYTOJIbHUK. [lapaysiensHOCTh U NEPIIEHANKYIAPHOCTD IPSMBIX

6.2

Cummetpuunbie  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpHH.
IIprMepbl CHMMETPHUM B OKPYKAIOIIEM MUPE
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OCHOBHBIE MTOCTPOEHHUS C MOMOIIBIO LIUPKYJIS U JUHEHKH. TpeyroabHUK.

6.3 .
BricoTa, Meinana, OuccekTpuca, MX CBOMCTBa
6.4 PaBHOOEpeHHBII W  PABHOCTOPOHHHWM  TpeyroiabHuUKH. HepaBeHCTBO
’ TPEYTOJIbHUKA
6.5 CpoiicTBa ¥ TMpPU3HAKU PABHOOEIPEHHOIO TpeyroyibHUka. [lpu3Haku
) PaBEHCTBA TPEYTOIHLHUKOB
6.6 CpoiicTBa W TpHU3HAKW MapauledbHbIX nOpsMbix. Cymma  yrioB
) TpEyroJIbHUKA. BHENIHUE yTIIbI TPEYroJIbHUKA
[IpssMoyronbHblld  TpeyrojabHUK. CBOWCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 TPEYTrOJIbHUKA, IMPOBEICHHOW K TunoreHy3e. [Ipu3sHaku paBeHCTBa
' IPSAMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpSIMOYTrONBHBIN TPEYTOJBHUK C YIJIOM
B 30°
HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
6.8 O JJIMHE JIOMaHOW, Teopema O OOJbIIeM yrie U OOJbIIEH CTOPOHE
TpeyToJibHUKA. [leprieHIuKyIsip U HAKJIOHHAs
6.9 I'eomerprueckoe MecTto TOYeK. buccekrpuca yria W cepeaMHHBINA
’ NEPIEHINKYJISP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK
OKpy»XHOCTb W KpyT, XOpJa M JHAMETP, HUX CBOMCTBA. B3anmHoe
6.10 | pacnonokeHue OKpyX)HOCTH M mpsamou. KacarenpHas u cekymas K
OKPY’KHOCTH
6.11 OKpy>KHOCTb, BIIMCAHHAsA B YroJyl. BrnimcaHHas u onucaHHas OKPY>KHOCTH

TpEeyrojibHUKa
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8 KUIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTara

[TpoBepsieMbie TPEIMETHBIC PE3yJIbTAThl OCBOCHUSI OCHOBHOM
00pazoBaTenbpHOM MPOTPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHms

1

Ywucna v BEIYUCIICHUS

1.1

Hcnonp30BaTh  Ha4aJIbHBIE  OPEACTABICHHS O  MHOXKECTBE
JNEUCTBUTEIBHBIX YUCEI U1 CPABHEHUS, OKPYIJICHUS U BBIYMCIICHUN,
n300paxarh JCHCTBUTENBHBIE 4YMCIAa TOYKAMU Ha KOOPAMHATHOM
IpsAMOM

1.2

[IpumMeHsATh TOHSATHE apUPMETUYECKOTO KBAaJAPATHOTO  KOPHS,
HAaXOJIUTh KBAJpaTHbIE KOPHU, HCIOJB3Ysl TPHU HEOOXOIUMOCTH
KQJIbKYJISITOP, BBIMOJIHATH MPE0O0pa30BaHus BRIPAXKEHUMN, COJEPKAIUX
KBa/IpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM

1.3

Hcnonp3oBaTh 3amucy OONBIIUX ¥ MaJBIX YHCET C TOMOIIBIO
JECATUYHBIX ApoOei u crenenei uncia 10

AnreOpanyeckue BbIPaKEHUS

2.1

HpI/IMCH}ITB INOHATUEC CTCIICHHU C LICJIBIM ITIOKAa3aTcJICM, BBIINNOJIHATH
HpCO6p330BaHI/IH BBIp&)KGHPIﬁ, coAcpiKamux CTCIICHU C LCJIbIM
ITIOKa3aTCJICM

2.2

BBITIONHATE  TOXKIECTBEHHBIE  NPEOOpa3OBaHUs  PallMOHAIBHBIX
BBIpOXEHU HAa OCHOBE TIPAaBWJI JCHCTBHI HaJ MHOTOYJICHAMHU
U anreOpandyecKuMu IpoosiMu

23

PaCKJ'IaI[BIBaTI) KBa,Z[paTHBIﬁ TPEXYJICH HA MHOKHUTCIIU

24

[TpumensTh mpeoOpazoBaHusl BHIPAKEHUN ISl PEIICHUS Pa3IMYHbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOU MPAKTUKU

VYpaBHeHUS 1 HEPABEHCTBA

3.1

IaTh JIMHEHUHBI KBaApaTHBI BHCHHUA WU IINOHAJIbHBI
Pema v c, aapa v AdBHC alilMoHaJ v
YPaBHCHUA, CBOAAIIUCCSA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IAByMs
NEPCMCHHBIMU

3.2

[IpoBoauTe NPOCTEUIIME HCCIECIOBAHUS YPABHEHUM M CHCTEM
YpaBHEHHH, B TOM 4YHCJI€ C TPUMEHEHUEM TIpapUUECKUX
Ipe/CTaBICHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHHE WM CUCTEMA
YPaBHEHUH PELICHNUs, €CIIU UMEET, TO CKOJIBKO, U IMPOYEE)
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33

[lepexoguTs OT ciOBeCHOW (OPMYJTUPOBKMA 3aJayd K ee
anreOpanyeckol MOJIETM € TOMOUIbIO COCTaBJIECHUS YPAaBHEHHUS
WIM CHUCTEMbl YPAaBHEHMH, WHTEPIPETHPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyl MOJIyYeHHBIH pe3yIbTaT

34

[IpuMeEHTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIs1 CPABHEHUS, OLICHKH,
pelIaTh JUHEWUHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  Tpa@UUECKyld  WJUTIOCTPAIIMI0  MHOXECTBA  PEIICHUN
HEPABEHCTBA, CHCTEMBI HEPABEHCTB

OyHKIUH

4.1

[lorumMaTe W HCMOJB30BaTh (PYHKIIMOHAIBHBIC TOHSATHUS € S3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYECHUS), OMPEACNATh 3HAUYCHHE
GyHKIIMMA TIO0 3HAYEHUIO0 apTryMEHTa, OMPEEsaTh CBOWCTBA (HYHKIIMH

1o ee rpauKy

4.2

k
Crpouth rpaguky dIeMeHTapHbIX (QyHKIWi Buma: V= _, y = X%

X
y = X°, y = |x|, onuceIBaTh CBOMCTBA YMCIOBOM (QYHKIMH IO €€

rpaduxy

BCpOHTHOCTB M CTaTUCTHUKA

5.1

W3Bnekate W mpeoOpa3oBbiBaTh WH(POpPMAIKIO, TPEICTABICHHYIO
B BUJE Ta0null, AuarpaMm, rpaduKoB, IPEACTABIATh JaHHbIC B BUJEC
TabNIuI, IUarpaMm, rpauKkoB

52

OnuceiBaTh JaHHbIE C MOMOIIBIO CTATUCTUYECKUX IMOKa3aTeseu:
CpPeIHMX 3HAYEHUH M Mep pacceuBaHus (pa3max, AUCHEPCHS U
CTaHJAapTHOE OTKJIOHEHUE)

53

HaxonuTh 4aCTOTHI YMCIIOBBIX 3HAUEHUIM U YaCTOThI COOBITHH, B TOM
YHCIIe M0 pe3yJibTaTaM U3MEPEHUI U HaOII0AeHU I

54

Haxomute BeposTHOCTH Ciy4yailHBIX COOBITUH B ONBITAaX, 3HAas
BEPOATHOCTH JJIEMEHTApPHBIX COOBITHH, B TOM 4YHCJIE€ B ONBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5.5

Wcnonb3oBate  rpaguueckue  MOJENU:  JIEPEBO  CIy4alHOTO
AKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YuCciaoBas npsmas

5.6

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, MOAMHOKECTBO; BBINOJIHATH
omepanuyd  HaJd  MHOXECTBaMH: OObEAMHEHUE, TepeceucHueE,
JOMOJTHEHUE; MEPEUYUCTATh JBJIEMEHTbl MHOXECTB, HNPUMEHSTH
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh rpaduyeckoe MNpeACTaBICHUE MHOXKECTB U CBS3EH
MEXIY HUMHU JUIsl ONMCAHUS IPOLIECCOB U SIBJICHUW, B TOM 4YHUCIE
IIPY pEUICHUU 3a]1a4 U3 APYTUX y4eOHBIX IPEAMETOB U KypCOB

['eomerpus

6.1

Pacnio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJbHUKOB, UX AJIEMEHTHI,
MOJIb30BaThC HMX CBONCTBAMHU TMPU PEUICHUH TE€OMETPUUYECKUX
3a/1a4

6.2

[TpuMeHsSTh CBOMCTBA TOUKM IEpPECEUEHUs] MEAWaH TPEYroJbHUKA
(meHTpa Macc) B pelieHuu 3a1aq

6.3

Bnaners noHsTMEM CcpenHEW JIMHUK TPEYTOJbHUKA W TpAINELUH,
MPUMEHATh WX CBOMCTBA NPU PEUICHUM T'E€OMETPUYECKHX 3a]1ad.
[Tonb3oBathea Teopemort dDasieca U TEOPEMOU O MPONOPIUOHATIBHBIX
OTpPE3KaX, MPUMEHATH UX ISl PELICHHS TPAKTUYECKUX 3a7a4

6.4

[IpumMeHsATh NpPU3HAKKM MOAOOMS TPEYTrOJbHUKOB B  PELICHUU
reOMETPUYECKUX 3a7a4

6.5

[Tonb3oBaThes Teopemoii [ludaropa ans peuieHus: reOMETPUYECKUX
W TMpakTuyeckux 3agad. CTpouTh MaTEMAaTHYECKYI0 MOJENb B
MPaKTUYECKUX 337a4ax, CaMOCTOSTENBHO JIeNIaTh YePTEXK U HAXOJUTh
COOTBETCTBYIOIIHE JITTUHBI

6.6

BJ'Ia,Z[CTB IOHATHAMHU CHHYCA, KOCHMHYCAa M TaAHI'CHCA OCTpPOIo Yyrja
NpAMOYTOJIBHOTO TPCYI'OJIbHHKA. [Tonp30BaThCsl ATUMU MHOHSATHUSIMHU
L pCIICHUA ITPAKTUYICCKUX 3a1a4

6.7

Boruncnate  (pa3nuyHbIMH - criocO0aMM) IJIOLAAb TPEYTroJbHUKA
U IUIOIIAAX MHOTOYTOJIbHBIX GUryp (MOJb3ysch, rae HE0OXOauMo,
KAJIBKYJIATOpOM). [IpUMEHATh MOJyYEeHHBIE YMEHUS B MPAKTUYECKHX
3a1a4ax

6.8

Bnagerp NmOHATMSAMH ~ BIIMCAHHOTO W LEHTPAJbHOIO  YIJA,
UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIIax MEXAY XOpAamMHu
(CeKyIMMH) U yIJIe MEXIy KacaTeJbHOW M XOpJAOM NpPH PEIICHUH
TCOMETPUYECKUX 3a]1a4

6.9

BJI&,Z[CTB INOHATHUCM OIMMCAHHOI'0 YCTBIPCXYI'OJIbHUKA, ITPHUMCHATH
CBOMCTBA OIKMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpHU PCIICHUHA 3aJa4

6.10

[IpyMeHATP TONY4YEHHBIE 3HAHWA HA MPAKTUKE — CTPOMUTH
MaTeMaTUYECKUE MOJEIU I 3a7a4 peajbHOU KU3HU U NPOBOIUTH
COOTBETCTBYIOIIIME BBIYMCIECHHUA C MPUMEHEHHEM TH0J00us U
TPUTOHOMETPUH (TIOJIB3YSCh, TJI€ HEOOXOAUMO, KAIbKYJISITOPOM)
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IIpoBepsieMble 3JIeMEHThI COIEPKAHUS

Kon [IpoBepsiemMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYUCICHUS
L1 KBagpatueiii kopeHb u3 uucna. [loHstue o0 uMppalMoHAIBLHOM 4YHUCIE.
’ JlecsiTuuHble MPUOTMKEHUS UPPALMOHATBHBIX YHCET
CpoiicTBa apuMeTHyeCKUX KBaJpaTHbIX KOPHEHM H WX MpPUMEHEHHE
1.2 K  TpeoOpa3oBaHUIO  YHCIOBBIX  BBIPQKCHUH W BBIYUCIICHUSIM.
JleNCTBUTENbHBIE YHCIIA
1.3 Crenens ¢ LenbIM MoKa3aTesieM U ee cBoicTBa. CTaHaapTHAs 3alUCh YKUCIIA
2 Anrebpanyeckue BhIpaKEHUS
71 KBagpatueli  Tpexuiies, pa3jIoKEHWE  KBAJAPaTHOIO  TpPEXUJICHA
) HA MHOXKUTEJN
2.2 | AnreOpanueckas 1poOb. OCHOBHOE CBOMCTBO anre0panueckoi qpoou
23 CrnosxeHue, BBIYMTaHUE, YMHOKEHHUE, JIeJIEHUE allreOpanyeckux apooen
24 | PauuoHanbHbIE BEIPAKEHUS U UX MTPEOOPa30BAHUE
3 VYpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
' Teopema Buera
3.2 Pemenne ypaBHeHMi, CBOASIIMXCS K JIMHEMHBIM U KBAIPATHBIM
33 [Ipocreiime 1poOHO-pallMOHANTBHBIE YPaBHEHUS
['paduueckas nnTEepnpeTalysi ypaBHEHUM C IByMs IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPABHEHUH C IBYMS NepeMEHHBIMU. [Iprmepsl pemenus cucrtem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU
3.5 Pelienne TeKCTOBBIX 33724 aNredOpanyeckum crnocooom
3.6 | UucnoBele HEpAaBEHCTBA U UX CBOMCTBA
3.7 | HepaBeHCTBO ¢ OJTHON NEPEMEHHOM
3.8 PaBHOCMJIBHOCTh HEPABEHCTB
3.9 | JIuHeiiHble HEPABEHCTBA C OJTHOM EPEMEHHOM
3.10 | Cucrembl TMHEMHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM
4 OyHKIUU
41 [lonsitne ¢Qyukuuu. OO6macTe ompeAeseHuss W MHOXECTBO 3HAYEHUUH
’ ¢dbyukiuu. CiocoObl 3aanus GyHKITUH
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4.2 I'paduk ynkuun. UteHue cBOMCTB PyHKIIUM 110 €€ rpaduKy
43 [Tpumepsi rpadukoB PyHKIUH, OTPAKAIOIIMX peaTbHbIE TPOLIECCHI
44 OYHKIMKM, OMUCHIBAIOIIUME TMPSAMYI0 M OOpaTHYIO MNPONOPIMOHATIbHBIC
' 3aBHCUMOCTH, UX TpaduKu
45 | OyHkuuuy=x2, y=x’
4.6 | Oynkuun y=+vx,y=[x|
4.7 I'paduueckoe perieHne ypaBHEHUM U CUCTEM YpaBHEHUN
5 BeposTHOCTB 1 cTatucTHKA
5.1 [IpeacraBienue JaHHBIX B BUE Ta0JIULI, AUArpaMM, rpadukoB
59 MHOXECTBO,  3JEMEHT  MHOXECTBAa,  IMOAMHOXecTBO.  Omnepanuu
' HaJl MHO>KE€CTBaMH: 00bEAMHEHHE, IEpECEUCHHE, T0TIOJIHEHNE
53 CaoiicTBa onepanun Ha/Jl MHOKECTBAMU: [IEPEMECTUTETILHOE,
' COYETATENBHOE, PACTIPEAEIUTEIBHOE, BKIKOYEHHUS
54 Hcnonp3oBanue rpaguyueckoro mpeicTaBieHUsI MHOXKECTB JJI OMUCAHUS
’ pEeaNbHBIX NPOLIECCOB U SIBJICHNUM, IIPY PELICHUN 3a4a4.
55 N3mepeHune paccenBaHus NaHHBIX. Jlucriepcus U CTaHAAPTHOE OTKIIOHEHHE
’ YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBanus
DOneMeHTapHble COObITUS clydaiiHOro ombita. CioydailHble COOBITHS.
56 BepositHocTi  coObITHiA. ONBITBI C PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
' coobiTusiMu.  CrnydaiiHelii  BeIOOp. CBSI3b MEXAY MaJOBEPOSITHBIMU U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiCTBa IEPEBBEB: EOUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHE
5.7 BUCAYEH BEpIIMHBI, CBSA3b MEXKAY YHCIOM BEpUIMH U YHUCIOM pedep.
[IpaBuio ymHoxeHnus. Pemenue 3aad ¢ moMmonisto rpados
[IpoTuBomnonoxusie coObiTUs. Juarpamma Oinepa. OObenIuHEHUE U
5.8 nepeceueHne cooObIThil. HecoBmecTtHble coObiTusi. DopMyna CIOKEHUS
BEPOSITHOCTEN
59 YcnoBHas BepossiTHOCTD. [IpaBuiio ymHoxxenusi. HezaBucumbie COOBITHS
[IpencraBienne HSKcliEpUMEHTa B BHUAE JepeBa. PemeHune 3agad Ha
5.10 | HaxoXIeHHE  BEpOSTHOCTEM C  MOMOIIbIO  JepeBa  CIy4ailHOIo
AKCIIEPUMEHTA, JuarpaMm JDiepa
6 ['eomeTpust
6.1 YetpipexyroapHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpstmoyronbHUK, poMO, KBaApaT, UX MPU3HAKU U CBOICTBA

129



Tpamemnusi, paBHOOOKas  Tpamerusi, €€ CBOWCTBA U  IPHU3HAKW.

6.3
[IpssmoyroJsibHas Tpaneuus
6.4 Meron yasoenust meauansbl. LlenTpanbHas cummerpus. Teopema Daneca
’ 1 TeOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KaxX
6.5 CpenHue nTMHUU TPEYTroabHUKA U Tparneunu. LleHTp Macc TpeyrojiibHUKa
6.6 [Tonobue TpeyronpHUKOB, K03pdunueHT nomaobus. Ilpusnaku momoOus
' TPEYTONBHUKOB. [IprMeHeHne moqo0ust mpy pelIeHn: MPAKTHIECKUX 3a/1a4
6.7 @opmynbl A8 IJIOLMAAM  TPEYroJbHMKA, MapajuiejorpamMmma, pomoOa
) U TpaIeIHH
6.3 CpoiicTBa muiomaneit reomerpuueckux ¢uryp. OTHOIIEHUE IUIOIIAICH
' 0JT00HBIX QUTYP
6.9 Brruncienue momanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsl Iludaropa nmpu  pemieHun
' NPAKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAHT€HC OCTPOrO yTIJia MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. |PUTOHOMETPUYECKUE
¢byukiuu yrios B 30°, 45° u 60°
6.12 BrnimcanHble U LEHTPAJIBHBIE YTIJIBI, YIOJI MEXIY KacaTEIbHONM M XOPIOH.
' VYTIabl MEXTy XOpJaMU U CEKYIITUMU
6.13 | BoucaHHbl€ ¥ ONMUCAHHbBIC YETHIPEXYTOJIbHUKH
6.14 B3auMHOe pacrnonoxeHue ABYX OKpYKHOCTed. KacaHue OKpyx HOCTEM.

OO01ue KacaTeNbHbIE K IBYM OKPYXHOCTSAM
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9 KIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMmbl
Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSEMOTO o0pa30BaTebHOM IPOrpaMMBbl OCHOBHOTO O0I1IEr0 00pa3oBaHMsI
pe3yibTara
1 Yucna v BBIUMCIEHUS
L1 CpaBHUBaTh U YNOPSAOYMBATH PALMOHAIBHBIE U UPpPALMOHAIbHBIC
yucia
BoinonusaTe apupmMeTHueckre NeUCTBUS ¢ PallMOHATBHBIMUA YHCIAMH,
1.2 coueras YCTHbIE M IHCbMEHHbBIE MPUEMBI, BBIIOIHATH BBIYMCICHUS
C UppalrOHAIbHBIMH YU CIaAMHU
13 HaxoauTe 3HaueHHs CTENEHEH C LIEJIBIMA MOKA3aTeIsIMU U KOPHEW,
' BBIYUCJIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUIN
14 OkpyrisiTb ~ JEUCTBUTEIbHBIE  YHWCIA,  BBIIOJHATH  MPUKHUIKY
' pe3yibTaTa BBIYMCIEHHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHUI
2 VYpaBHEHUS 1 HEPABEHCTBA
)1 Pemate sMHElHBIE W KBaJpaTHbIE YpPaBHEHUS, YpaBHEHUS,
' CBOJIAIIMECS K HUM, IPOCTEHIIINE JPOOHO-PaLlMOHAIbHBIE YPABHEHHUS
Pemars cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI JByX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBISIETCS
JIMHEVHBIM
Pemiath TekcTOBbIE 3a7aun ajreOpandeckuM CIocoOOM C MOMOIIBIO
23 COCTABJICHHSI YPAaBHEHMS WM CUCTEMBI JBYX YPaBHEHUU C JBYM:
NEPEMEHHBIMU
[IpoBOAMTE MPOCTEUIINE HWCCIECAOBAHUS YPABHEHUH M CHUCTEM
ypaBHEHHUH, B TOM 4HCJI€ C TPUMEHEHHUEM TIpapUuecKux
24 IIPEACTABICHAN (manpumep, yYCTaHAaBJIMBATh, UMEEeT  JM
YPaBHEHHE WJIM CUCTEMA YPABHEHUW PEUICHUs, €CIH HMEET, TO
CKOJIBKO)
Pemlatb  nMHENHBIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
2.5 n300paxaTh pelIeHHe HEPaBEHCTB HA YMCIIOBOM MPSMOM, 3alIUCHIBATD
pELIEHHE C OMOIIBI0 CUMBOJIOB
26 Pemate cucrteMbl JIMHEWMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB,

BKJIIOHAIOINHUEC KBaJApaTHOC HCPABCHCTBO, I/I306pa}KaTI> pEeIICHnC
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CUCTCMBI HCPABCHCTB Ha YHUCJIOBOM HpﬂMOfI, 3aIlIMChIBATH PCUHICHUC
C IIOMOIIBIXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUM PA3IUYHBIX 331a4

OyHKIUH

3.1

Pacnio3naBate  (yHKIIMM  W3y4YeHHBIX  BHIOB.  [loKa3pIBaTh

CXEMaTHYeCKHd  pPAcloJIO)KEHHE Ha  KOOPAMHATHOW  IJIOCKOCTH

rpapukoB GyHKIMi Buga: y=kx, y=kx+b, ¥=_, y=ax’ +bx+c¢
X

B 3aBHCHMOCTH OT 3HA4eHHH KOA(()UIIMEHTOB, ONMUCHIBATh CBOMCTBA

byHKIMA

3.2

[Toka3piBaTh CXeMaTHUYECKU pacCIoJIOKCHUC HaA KOOpI[HHaTHOﬁ

MJIOCKOCTH TpauKoB (yHKIHUN BUIa ) N3 , ¥ = |x| u onuckiBaTh

cBoMcTBa (QYHKITUH

3.3

Ctpouts u wu300pakaTh cXeMaTH4YeCKH TpaduKd KBaIpPATUIHBIX
(GyHKIMI, OMMCHIBAaTH CBOMCTBA KBAJAPATUUHBIX (QYHKIUN MO HUX

rpadukam

3.4

Pacnio3znaBate kBagpaTuuHylo (GYHKIUIO 1O (Qopmyse, TPUBOIUTH
IpUMEpPbl KBaJIpaTHUUHbIX (YHKIMA M3 peajbHOM XKU3HU, (PUHKH,
TE€OMETPHUH

ApudmeTnueckasi U reOMETpUUECKasi TPOrPeECCUn

4.1

PacrioznaBath apuMEeTHUECKYI0O U TEOMETPHUYECKYIO MPOTPECCUU
IIPY Pa3HBIX CIIOCO0AX 3aaHUS

4.2

BbINONMHATE BBIYUCICHUSI C HCHOJB30BaHHMEM (QOpPMYJ N-ro WieHa
apu(pMEeTHYECKO U TeOMETPUUECKON MPOTPECCHIl, CyMMBI HEPBBIX
N YWICHOB

4.3

H306pa)KaTb YJICHBI ITOCJICA0BATCIbHOCTH TOYKAMHU Ha KOOpI[HH&THOﬁ
IIJIOCKOCTH

44

Pemate 3amaun, cCBA3aHHBIE C YMCIOBBIMU IOCIIEIOBATEIBHOCTAMH,
B TOM 4YHCJIE 3aJaud W3 PEATbHON KU3HU (C HCIOJIb30BAHUEM
KAJIbKYJIATOPA, HU(DPOBBIX TEXHOJIOTHA)

BCpOHTHOCTB M CTaTHUCTHUKA

5.1

W3Bnekate W mpeoOpa3oBbiBaTh WH(POpMAIKIO, TPEICTABICHHYIO
B Pa3IMYHBIX HCTOYHWUKAX B BHJE TAaONUIl, Auarpamm, rpadukos,
MIPEICTABIIATH JIAHHBIE B BUJE TAOIUII, AHarpaMm, rpaduxon
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52

Pemats 3amaun opraHM30BaHHBIM MEPEOOPOM BapUAHTOB, a TAKKE
C UCII0JIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJI0B

53

HNcnonp3oBaTh ONHUCATEIbHBIC XapaKTCPUCTUKKU JII  MAaCCHBOB
YUCJIOBLBIX [JAaHHBIX, B TOM YHCJIIC CpPpCAHHUC 3HAYCHUA H MCPbI
pacCccruBaHus

54

HaxonuTh 4acToThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh Pe3yJIbTaTaMU MTPOBEACHHBIX N3MEPEHUN U HAOIIOICHHIA

5.5

HaxonuTb BEpOSTHOCTH CIIy4allHBIX COOBITUH B M3YUYEHHBIX OMBITAX,
B TOM YHCIIE B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEpUAX HCIBITAHWUN 1O TMEPBOTO yCIexa, B CEPHsIX
WCTIbITaHUN bepHyum

5.6

HMMeTh mpencTaBieHUE O CIy4allHOM BEJIMYMHE U O PacHpeaciICHUN
BEPOSATHOCTEN

5.7

HMmeTp npencTaBieHne o 3aKOHE OOJIBIIMX YHMCENl KaK O MPOsBICHUU
3aKOHOMEPHOCTH B CIyYalHOM HW3MEHYMBOCTH M O POJIA 3aKOHA
OOJIBIIIMX YKCEN B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMH OCTPHIX yTIIOB, HAXOIUTh C UX
MIOMOIIIBIO PA3JIUYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYTOJbHUKA
(«pemieHre  TPSAMOYTOJBHBIX  TPEYTrOJLHUKOBY»).  Haxomuts (c
MOMOIIBIO  KAJIBKYJIATOpA) JUIMHBI W YIJIBl JJI  HETaOJUYHBIX
3HAUYCHUU

6.2

[Tonp30BaThCs dbopmynamu MPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM Ui HAXOXKAEHUSI COOTHOIIEHUM
M€Ky TPUTOHOMETPUYECKUMU BEIIMUUHAMU

6.3

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JUIsl HAXOXKJICHHS
Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
MPUMEHSTH UX MPU PEIICHUH T€OMETPUUECKUX 3a/1a4

6.4

Brnaners monstusmu mpeoOpa3zoBaHus MOI00Ms, COOTBETCTBEHHBIX
aJIeMeHTOB ToA00HBIX (uryp. Ilonb3oBaThcsi CBOMCTBaMH IMOI00MS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISITH JJIWHBI U HAXOJWUTH YTJIBI
y mogo0HbIX ¢uryp. [IpuMeHsTh CBOMCTBA MOA00MS B MPAKTUIECKUX
3ama4ax. YMeETh TPUBOAWTH MPHUMEPHl TMOMOOHBIX (GUTYpD B
OKpY’KaroIIeM MUpE

6.5

[Tonb30BaTbcss TEOpeMaMu O MPOM3BEIECHUM OTPE3KOB  XOP[,
O IIPOU3BEICHNN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOU
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Ilonp30BaTbCAd  BEKTOpaMH, IIOHUMAThb WX T'EOMETPUYECKUN U
(bu3nyeCKuil CMBICI, MPUMEHATh UX B PEUICHHUH T€OMETPUUYECKUX U

6.6
¢uznyeckux 3amad. [IpumMeHsATH CKaIsipHOE MPOU3BEICHHUE BEKTOPOB
JUISI HAXOXKJICHMS IUIMH U YTJIOB
6.7 [Tonb30BaTbCA METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0
' B PEIICHUH N'€OMETPUYECKUX U MTPAKTUYECKUX 33134
Biagerp NOHATHSMM  NPaBUJIBHOTO  MHOIOYTIOJBHUKA, JJIMHBI
6.8 OKPY’KHOCTH, JJIMHBI OYTM OKPYKHOCTH M PaJHaHHOW Mephl yria,
' YMETb BBIYMCIATH ILIOIIAAb Kpyra M ero vacred. IIpumensaTs
NOJIyYEHHbIE YMEHUS B MPAKTHYECKHUX 3a/1a4ax
6.9 HaxoauTs ocu Uiu LEHTPbI CHMMETPUH QUTYD, IPUMEHSTh IBUKECHUS
' IJIOCKOCTH B MPOCTEMIINX CIyYasx
[IpuMeHsATh TOJIydeHHBIE 3HAHHMS HAa IMPAKTUKE — CTPOUTh
MaTEeMaTUYECKHEe MOJENN JJIA 33]a4 pealbHOM U3HH U MPOBOJUTH
6.10 COOTBETCTBYIOIIIME BBIYMCIECHHUA C MPUMEHEHHEM TH0J00us U

TPUTOHOMETPUUYECKUX (QYHKIHUN (MONB3ysAcCh, TA€ HE00X0auMo,
KAJIbKYJIITOPOM )

IIpoBepsieMblie 3JIeMEHTBI COIEPKAHMUS

Kon

[TpoBepsieMblil JIEMEHT COIECPKAHUS

1

Yuciia u BEIYUCICHUS

1.1

PanmonansHbIie Yncia, UpparMOHAILHBIC YHCIIa, KOHEYHBIC 1 OECKOHEYHBIC
JECATUIHBIC TPOOH

1.2

MHOXECTBO AEMCTBUTEIBHBIX YHCEN, JCHCTBUTECIBbHBIC YHCIAa Kak
OCCKOHEUHBbIE JeCATHYHbIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXKJy MHOXXECTBOM JCHCTBUTENBHBIX YMCE U KOOPAWHATHOW HPSIMOM.
CpaBHeHUE JEeUCTBUTEIBHBIX YHUCEIT

1.3

ApudmeTnueckre AeUCTBUA C JeHCTBUTEILHBIMH YHCIAMU

1.4

N3mepenns, mpubImxKeHus, OIEHKH. Pa3mMepbl OOBEKTOB OKPYKAIOMIETO
MUpa, JIJIUTEIBHOCTh MPOILIECCOB B OKpykatouiemM wmupe. [Ipubmmxennoe
3HaY€HUE BEJIUYMHBI, TOYHOCTh NpubmKeHus. OKpyrieHHue dYHCell.
IIprkuaKa 1 OLeHKa PE3yIbTaTOB BBIUYMCICHUN

YpaBHEHUS U HEPABEHCTBA

2.1

YpaBHEHUS C OJTHOM IEPEMEHHOU

2.2

Jlunelinoe ypaBHeHUE. PelieHne ypaBHEHNM, CBOIAIIMXCS K JIMHEUHBIM
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23

KBagpatHoe ypaBHeHue. Penienre ypaBHeHH, CBOASIIMXCS K KBaJIpaTHBIM

bukBanparnoe ypaBHeHue. llpumepsl pemieHUss ypaBHEHUW TPEThEU

24 Y YETBEPTOM CTENEHEU PA3TI0KEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOHO-paimoHaIbHbIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 | YpaBHeHHE ¢ IByMs IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenue cuctem nByX TMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
79 PemeHUHe CUCTEM JIBYX YPaBHEHHU, OAHO U3 KOTOPBIX JIMHEWHOE, a APYTOE —
BTOPOM CTENEHU
2.10 | I'paduyeckast uHTEpHpPETALUS CUCTEMbI YPABHEHUH C ABYMS IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 3a/1a4 alTreOpandecKuM CriocoooM
2.12 | YucnoBble HEPABEHCTBA U UX CBOWCTBA
2.13 | PenieHue TuHEHHBIX HEPABEHCTB C OAHON IEPEMEHHOMN
2.14 | PeuieHue cUCTEM JIMHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM
2.15 | KBagparHbie HEpaBEHCTBA
516 ['padmyeckass nHTEpHIpeTaIMsI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
' IePEeMEHHBIMU
3 DOyHKIUU
31 KBagpatuunas ¢ynkuus, ee rpaduk u coiictpa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MapadoIIbl
3.2 I'paduku bynkuuit y = kx, y = kx + b 1 ux cBoicTBa
33 | Ipaduku dyskumit ¥ = _,y = x> u ux cBoicTBa
X
34  |I'papuxu yHKIMH Y = Jx, ¥ = |x| m ux cBolicTBa
4 YucIioBbIE TOCIIEN0BATEIBHOCTH
OnpeneneHre u crnocoObl 3aJaHMsl YHMCIOBBIX IOCIEA0BATEIbHOCTEH.
4.1 3ajaHue TMOCJIeI0BATEIbHOCTH PEKyppeHTHOU Gopmysioil u  (opmynoi
n-ro WwieHa
49 Apudmernueckas nporpeccusi. Dopmysibl n-ro wieHa apupmMeTuyecKon
MIPOTPECCHU, CYMMBI IIEPBBIX N YWICHOB
43 I'eomerpuueckass mporpeccusi. PopMyibl N-ro 4j€Ha T'€OMETPUUYECKOMN

IMporpecCuun, CyMMbI IICPBLIX 11 YICHOB
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N3ob6paxkeHne 4ieHOB apu(METHUYECKON U T€OMETPUUYECKOU IMPOrpeccuit

4.4 TOYKaMH HAa KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHIMAJIbHBIN
poct
4.5 CI10kHbBIE POLEHTHI
5 BeposTHOCTB 1 cTatucTHKA
[IpeacraBinenre JaHHBIX B BUAE TaOMuL, JOuMarpamM, TIpauUKOB,
5.1 WHTEpHpeTanusi MaHHBIX. UTeHWe W TOCTpoeHHe TaONHUIl, Juarpamm,
rpauKoOB MO peaJbHbIM IaHHBIM
5.2 | IlepecranoBku u (pakropuan
53 CoueraHus ¥ YUCIIO COYETAHUIN
54 Tpeyronsuuk [1ackans. Pemenrne 3anad ¢ UCmonp30BaHEM KOMOMHATOPUKH
55 ['eomerpuyeckas BepoOATHOCTh. CiydailHbIA BBHIOOP TOYKH U3 (PUTYpPHI
’ Ha IJIOCKOCTH, U3 OTPE3KA U U3 AYTH OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heynada. Cepusi UCIIBITAHUH 10 TIEPBOTO ycrexa
57 Cepus ucnibitanuii bepaynnu. BeposatHocTr COOBITUH B C€pUM UCIIBITAHUN
’ bepnym
5.8 CityuaiiHas BeJIMUMHA U pACTIPEAEIICHUE BEPOSITHOCTEMN
59 Maremartnueckoe oxuganue u aucrnepcus. [Ipumepsl MmatemaTrdeckoro
' 0’KUJaHHS KaK TEOPETUYECKOTO CPETHETO 3HAUYCHUS BETUYNHBI
510 MaremaTnyeckoe 0XKMIAHUE U JUCIEPCHS CIyYaHOW BEJMYMHBI «YHCIIO
' YCIIEXOB B CEpUM MCIBITAaHUN bepHyIm»
511 [TonsiTre o 3akoHe OONBIINX YKCel. MI3MepeHne BEpOSTHOCTEN ¢ TOMOIIbIO
' yacToT. Posib 1 3HaUeHHe 3aKOHa OOJBIIUX YUCEN B IPUPOJIEC U 00IIECTBE
6 ['eomeTpus
6.1 Cunyc, xocuHyc, TaHreHc yriaoB or 0 go 180°. OcHoBHOE
) TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI TPUBEACHHUS
Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mpakTH4eCKMX 3a1ay C MCIHOJIB30BAHUEM TEOPEMBI KOCHUHYCOB
Y TEOPEMBI CUHYCOB
6.3 [IpeoOpazoBanue nogodus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NMpOU3BEAECHUU OTPE3KOB XOpH, TEOPEMBI O MPOU3BEACHUU
’ OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bektop, mHa  (MOIyJlb) BEKTOpPA, COHANPABIEHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAaIIPaBJICHHBIC BEKTOPLI, KOJUIMHCAPHOCTb BEKTOPOB,
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PaBEHCTBO BEKTOPOB, ONEpALMM HaJ BEKTOpamH. PaznokeHuwe BeKTOpa
110 IByM HEKOJUIMHEAPHBIM BEKTOPAM

KOOpI[I/IHaTBI BCKTOpA. CKaH}IpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC
AJI1 HaXOKACHUA OJIMH U YTIJIOB

6.6

JIlexapTOBBI KOOPAMHATHI HA TIOCKOCTHU. Y PABHEHUS NIPAMON U OKPYKHOCTH
6.7 B KOOpAMHATAaX, IIEPECCUCHUE OKPYKHOCTEU U NpAMBIX. MeToa KoopauHat
Y €ro NpUMEHEHHE

6.8 [TpaBuibHBIE MHOTOYTOJIBHUKH

Jlnuna okpyx)HOCTH. ['pagycHas v paguanHas Mepa yriia, BBIYUCICHHUE JJIUH

6.9 .
IOyT OKPY’KHOCTEMN

6.10 | [Imomaas kpyra, CEKTOpa, CErMEHTa

JIBM>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMeTpuH Guryp (31eMeHTapHbIe

6.11 N
npencrasienus). [lapannenssiii nepenoc. [ToBopot
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MNEPEYEHB (KOAU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOI OBPA30OBATEJILHOM
ITPOI'PAMMbBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA U 9JIEMEHTOB
COILEPKAHUA ITO MATEMATHUKE

Jli1st mpoBeieH!s] OCHOBHOTI'O T'OCYJapCTBEHHOI'O 9K3aMeHa 10 MaTeMaTHKe (fanee —
OI'D mno wmaremaThke) UCHONB3YETCS TMepedyeHb (KOAM(PHUKATOP) MPOBEPSIEMBIX

TpeOOBaHMM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl

OCHOBHOTO 00TIET0 00Pa30BaHUs U AIEMEHTOB COJCPKAHMUS.

IIpoBepsiembie Ha OI'D mo Maremaruke TpeOOBaHMSI K Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUA

Kon
MTPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTebHON IPOTrPaMMBbl OCHOBHOTO OOIIIETO
obpazoBanus Ha ocHoBe PI'OC

1

YMeHue ornepupoBarb MOHSATHUSIMU: MHOXECTBO, IOAMHOKECTBO,
omnepanuy HajJ MHOXKECTBAMU;, YMEHHE OINEpPUPOBATh MOHSITUIMMU:
rpad, cBs3HBIA Tpad, IepeBo, LUK, MPUMEHITh UX MPU PEIICHUU
3aJ1a4y; YMEHHE UCTIOJIb30BaTh IPaPUIECKOE IPEICTABICHIE MHOXKECTB
JUISl ONUCAHUsI PEANIbHBIX MPOLIECCOB U SIBICHUM, TPU PELICHUH 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMHU: ONPEAEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME pACIO3HABaTh MCTUHHBIE U JIOJKHBIE
BBICKA3bIBAHUS, INPUBOJWUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS BBICKAa3bIBAHUN

YMeHue OInepupoBaTh IOHATHSAMHU: HATypPaJIbHOE 4YHCIO, IPOCTOE
U COCTaBHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, NPU3HAKU
JEIUMOCTH, 1IeJI0€ YHUCIO0, MOAYJIb 4YHCIa, OOBIKHOBEHHas ApoOb
U iecATUYHas 1poOb, CTAHIAPTHBIN BUJ YMCIIA, PALIMOHAIBHOE YUCIIO,
UpPPALMOHATILHOE YHCIIO, apU(PMETHUECKU KBaJpaTHBbIH KOPEHb;
YMEHHME  BBINOJHATH  JEUCTBUSA  C 4YUCIaMH, CPaBHMBATh U
yHOpSAI0YMBATh 4YHUCIA, IPEIACTABIATH 4YWCIA Ha KOOPAMHATHOMU
NPSAMOM, OKPYIVIATH YHUCJIA; YMEHHME JeNaTb NPUKUIKY U OLEHKY
pe3yibpTaTa BEIYACICHUN

YMeHne onepupoBaTh NOHATUSIMU: CTENEHb C LEIbIM IMOKAa3aTEIEM,
apu(pMETHICCKUN KBaJPATHBIA KOPEHb, MHOTOUWICH, alreOpandeckast
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENeHU
OOJbIIIE EUHUIIBI, YMEHUE BBITIOHITH PacueThl MO (hopMyaMm,
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npeoOpa3oBaHus IEJNbIX, JPOOHO-PALMOHATBHBIX BBIPAKEHUN U
BBIPAKEHUN C KOPHSIMU, Pa3i0KEeHUE MHOTOUYJIEHA HA MHOKUTEIIH, B
TOM 4YHCIE C UCIOJb30BaHWEM (OPMYJT Pa3HOCTH KBAAPATOB U
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOW NIEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; YMEHHE PEelIaTh JIMHEWHBIE U KBAaJApaTHbIE YPaBHEHMS,
JIPOOHO-paLlMOHAJIBHBIE YPAaBHEHUSI C OJHOW NEPEMEHHON, CUCTEMBbI
JBYX JIMHEMHBIX YPAaBHEHUH, JTUHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHblE U JpPOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUM 3a1a4 U3 APYTUX NIPEAMETOB
M TPAKTHYECKUX 337a4; YMEHUE MCIIOIb30BaTh KOOPIAUHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb Ul M300pakKeHHs pELeHUi
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUAMU: QYHKIUSA, TpaduK QYHKIUH, HYJIN
byHKIMY, IPOMEXKYTKH 3HAKOMOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHus, yObIBaHMs, HauOoOJblllee W HaMMEHbIIEe 3HAYCHUS
byHKIUY; yMEHHE OINEepUPOBATH MOHSITHSIMHU: npsiMast
OpONOPLUOHANIBHOCTb,  JIMHEHHass  (QYHKUMA,  KBaJpaTU4HAs
byHkus, obpaTHas MPONOPIHOHATBHOCTh, Mapaboia, rumepOona;
yMEHHE CTpouTh rpauku GyHKIUH, HCIOIB30BaTh TIpaduku
IUI  ONpEJeNIeHUs] CBOWMCTB MPOLIECCOB M 3aBUCUMOCTEH, uis
pelleHus 3aa4 U3 JIPYTruxX y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU;
yMEHHUE BhIpakaTh (POpMyJIaMu 3aBUCIMOCTH MKy BETMYHMHAMH

YMenue ONepUpOBaTh MOHATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmeTrryeckass W TeOMETpPUYECKas  MPOTPECCUU;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA TOCIEIOBATEIbHOCTEH, (POPMYIJIBI CyMMBI
¥ O0ILero 4jeHa MpHU PEelIeHUH 3a7ad, B TOM YKCie 33a4 U3 JPYyrux
y4eOHBIX MPEAMETOB U pPeaTbHOM KU3HU

YMeHue pemaTth 3a7a4id pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLIEHTHI,
IO W 4YacTH, JBWKEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTH
NOKYTIOK M YCIIYT, HAJIOTH, 3aJa4u U3 00JacTU YIIpaBJICHUS JINYHBIMU
U CceMeWHbIMH ()MHAHCAMH); YMEHHE COCTaBISATh BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA M CUCTEMBI [0 YCIOBHUIO 3a/ayy,
UCCIJIE0BATh MOJyUYEHHOE PEIIEHUE U OLEHUBATh MPaBIONOA00HOCTh
IIOJIyYEHHBIX PE3yJIbTaTOB

YMenue onepupoBaTh NOHATUSAMU: GUTYPA, TOUKA, OTPE30K, MpsAMas,
JyY, JOMaHasi, yroJjl, MHOrOyTrOJbHHK, TPEYTOJbHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHH TPEYTOJIbHUKH, MPSMOYTOJIBHBIA TPEYTONbHUK,
MeAnaHa, OMCCEeKTpUCa U BBICOTA TPEYTOJNbHHUKA, YETHIPEXYTOJbHUK,
napajuieiorpaMMm, pom0O, MNPSMOYTOJbHHUK, KBaapaT, Tpamnemus;
OKpY’KHOCTb, KPYT, KacaTeJbHasi; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCIIe U3 MMOBCEIHEBHON
KHU3HHU, HA HAXO0XJEHUE I€OMETPUYECKUX BEIUYMH C MPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp U (hakToB

10

YMeHue omnepupoBaTh TMOHATUSIMHU: PABEHCTBO (GUTYp, PABEHCTBO
TPEYTOJbHUKOB; MapaJUIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSIMBIX,
yroja MEXAy MpsSMbIMU, NEPHEHAUKYJSP, HAKIOHHAsA, MPOEKLHS,
nono6ue puryp, no1I00HbIE TPEYTONBHUKHU, CAMMETPHS] OTHOCUTEIBLHO
TOYKM M MPSIMOW; YMEHUE pPaclO3HaBaTh PABEHCTBO, CUMMETPHIO
u nojgobue (Guryp, napayiebHOCTh U MEePIEHAUKYISIPHOCTD MPSIMBIX
B OKPYXKaIOIIEM MUPE

11

YMeHHue omnepupoBarh MOHATHSAMH: [UIMHA, PACCTOSHUE, YIOJ
(BeqIMUMHA YIJIa, CUHYC M KOCHHYC yTJla TPEYroJIbHHKA), TUIONIa/lb;
yYMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpPE; YMEHHE TNPUMEHATH (OpMysbl TEepUMeTpa M IUIOIAIH
MHOTOYTOJIBHUKOB, UIMHBI OKPY>KHOCTH M IUIOIIAJU Kpyra, oobema
IPSIMOYTOJIBHOTO TNapajUieNenunea; YMEHUE MPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Ilucdaropa, TpUroHOMETpUYECKHE COOTHOILICHUS IS
BBIYMCIICHHUS JIJIMH, PACCTOSIHUH, TUIOLIa1eH

12

YMmenue wu300paxkaTh IUIOCKHE (GUTYphl M WX KOMOHMHAIIWH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYyKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIU
CHUMBOJIbHOMY OTIHCAHUIO

13

YMeHue onepupoBaTb MOHATUSAMM: NPSIMOYTOJbHasg CHCTEMA
KOOpPAMHAT; KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BEACHUE BEKTOpPA HA YHUCIO, CKaJsIpHOE INPOU3BEICHUE
BEKTOPOB; YMEHME HCIIOJb30BAaTh BEKTOPBl M KOOPAWHATHI IS
IIPEACTABICHNS JaHHBIX U PELICHUs 3a1a4, B TOM YUCIE U3 APYIUX
y4eOHBIX MPEAMETOB U pPEeaTbHON KUZHU

14

YMeHue omnepupoBaTh IMOHSATHSMH: CTOJIOMKOBBIE M KPYTrOBbIE
auarpamMmbl, TaOJMIBI, CcpeAaHee apudmernyeckoe, MeAHAHA,
HauOoJplllee U HaWMEHbIlIee 3HAYEHUsS, pa3Max YHCIOBOro Habopa;
yMEHHE U3BIEKaTh, HWHTEPIPETUPOBATh U  MpeoOpa3oBBIBATH
uHbOpMaInIo, TPEACTABICHHYI0 B TaOlWIaXx W Ha Juarpammax,
OTPaKAIOUIYI0 CBOMCTBA M XapaKTEPUCTUKU DPEAJBHBIX IMPOIECCOB
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U SIBJICHUH; yMEHUE paclio3HaBaThb HW3MEHYMBBIE  BEJIMYUHBI
B OKPY>KaIOIIEM MHUPE

15

YMeHue ornepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4dalHbBIN
IKCMEPUMEHT), 3JEMEHTapHOE COObITHE (3JIEMEHTApHBI HCXON)
CIIy4yallHOTO OIBbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YyMEHUE HaXOJUTh BEPOATHOCTH CIIYYalHBIX COOBITHMM B OIBITAX
C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE PElIaTh
3a/laud METOJOM OPraHM30BaHHOrO Tepedopa M C UCHOJb30BaHUEM
IIPAaBWJIA YMHOXXCHUS, YMEHHME OLICHMBAThb BEPOSITHOCTU PEAIBHBIX
COOBITUI W SIBJICHW, MOHUMAaTh POJb MPAKTHUYECKH JIOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITUH B OKpYXalOlIEeM MHpPE U B KU3HH,
3HAKOMCTBO C IIOHSITUEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEII U €r0 POJIbIO B MACCOBBIX SIBIICHUSAX

16

YMeHne BBIOMpaTh MOIXOANINNA W3YYEHHBIM METOJ JJIA PEIICHUS
3a7a4M, NPUBOAUTH MNPUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEU
B PUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBIICHUE 3AKOHOB MATEMATUKH
B HCKYCCTBE, ONMUCHIBATHh OTAECIbHBIC BBIIAIOIINECS PE3YJIBTATHI,
MOJyYEHHbIC B XOAE€ Pa3BUTHS MATEMaTUKU KaK HAyKH, MPUBOIUTH
MPUMEPHI MATEMaTUUECKUX OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOM
Y BCEMUPHON UCTOPUU

IlepeueHs 3JIeMeHTOB cojlep KaHusi, MpoBepsieMbIX HA OI'D Mo maTemaTuke

Kon [IpoBepsieMblIli 2IEMEHT COAEPKAHUS
1 Yucna u BEIYUCICHUS
1.1 HatypanbHble u nensle uncia. IIpusHaku JenMMocTy HenbIX YUCel
1.2 OObIKHOBEHHbIE W JECATUYHBIE JIPOOHM, TMPOLEHTHl, OECKOHEYHbIE
epUOANYECKUE ApodU
1.3 PanmonaneHple uyucna. ApupMeTHUECKHE ONepaluu C pPaldOHAIbHBIMU
quClIaMy
1.4 | deiicTBuTenbHble unciaa. ApudmMeTnyeckue onepannuu ¢ AeUCTBUTEIbHBIMU
YU CIIaMU
1.5 [TpuOnkeHHbIe BBIYMCICHUS, IPaBUIa OKPYTJICHUS, MPUKUIKA U OLIEHKA
pe3yibTaTa BIUMCICHUN
2 AnreOpanyecKkue BbIpaXKEHHUS
2.1 BykBeHHbIE BBIPAKEHUS (BBIPAKEHUS C IEPEMEHHBIMN )
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2.2

Crenenb c uenbiM nokazaresieM. CTENeHb C pallMOHAIbHBIM MTOKa3aTEeIEM.
CBoliCTBa CTENIEHU

23 MHorousneHsl
24 Anrebpandeckas 1poOb
2.5 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIEHU. JencTeus
¢ apu(PMETUYECKUMU KOPHSMHU HATypaJIbHON CTENEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lensie u n1poOHO-panioHaIbHbIe ypaBHEHUSI. CUCTEMBI U COBOKYITHOCTH
YpPaBHEHHUM
3.2 Lenbie 1 1poOHO-paloOHaIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
33 Peuienne TekCcTOBBIX 3a1a4
4 YucioBble OCIE0BATEILHOCTH
4.1 ITocienoBaTeIbHOCTH, CIOCOOBI 3aJJaHUS ITOCIICIOBATEILHOCTEH
4.2 Apudmernueckass U reoMerpuyeckas nporpeccuu. @opMyna  CIOXKHBIX
IPOLIEHTOB
5 OyHKIMN
5.1. | ®ysknusa, cnocoObl 3aganHus ¢yHknouu. ['paduk  dyskmuu. OO6nacTh
ompeneneHuss M MHOXKeCTBO 3HaueHuid QyHkiuu. Hynu ¢dyskumm.
[IpomexxyTKH 3HAKOIMOCTOSIHCTBA. [IpOMEXKYyTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl ¥ MUHUMYMbl QyHkiuu. Haubonbiiee u HauMeHblIee
3Ha4YCeHHUE (DYHKITUU HA TIPOMEKYTKE
6 Koopaunate! Ha IpsAMON U MIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuueckue GUrypbl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojisHuKu
7.4 OKpYy>XHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyeCcKuX BETMYUH
7.6 BekTopsl Ha MI0CKOCTH
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BCpOHTHOCTB " CTaTHUCTHUKA

8.1 OnucarenbHas CTATUCTHKA
8.2 | BeposaTHOCTb

8.3 | KomOunatopuka

8.4 MHoxecTBa

8.5 I'padsr
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