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ITPOI'PAMMA

[Ipemmer (kypc) Maremartnka

Kracc 5-9 KonngectBo gacoB 1mo yaeOHOMY

wiany__ 170 BTOM 5 B

Henemo. CocraBieHa B cOOTBETCTBHH ¢ [IpumepHoil paboueit
nporpammoii momarematuke. OnoOpeHa perieHueM QerepaabHOro
yueOHO-METOANYECKOT000bEIMHEHHSI TIO 0011IeMy 00pa30BaHUIo,

npotokoi 3/21 ot 27.09.2021 r.



IIacopT nmporpamMmsl

Kiace 5-9
IMpeamer MaremaTuka
YpoBeHb o

P bazoBrbrit

nporpamMmbl

5 knacc — 5 yacoB
6 xj1acc — S4acos
7 kmacc — 5 9acoB
8 ximacc — 5 gacos
9 ximacc — 5 yacoB

KoaugecTBoO
4YacoB B HeJeII0

5 xnacc- 170 gaco
6 knacc — 170 gacoB
7 ximacc — 170 gacoB
8 ximacc —170gacoB
9 knacc — 170 gacoB

KoanuecTBoO
4acoB B I'0J

PatGouas
nporpamMMma cocTaBjeHa B BrOC 000
COOTBETCTBHH C
TpeOGoBaAHUSIMU *
https://edsoo.ru/Primernaya_ra
PabGouasn

bochaya programma_osnovnogo obsc
hego obrazovaniya predmeta Matem
atika proekt .htm

NPorpaMMa COCTaBJICHA
HA OCHOBE MPOTrPaMMBblI

A.I'. Mepansik, B.b.
[Tononckuit, M.C. Axup
«Maremaruka. 5 kimace», M.,
BenTana-I'pad, 2018

Y4yeOHUK

Maremaruka: 5 kacc:
JumakTuaeckuii | meroanueckoe nocooue / E. B. Bymxo,
MaTepuaJl A.T. Mepsnsk, B. b. [Tononckwii, M.
C. Slkup. — M.: Benrana-I'pad.
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ITosicuuTenpHas 3amucKa
OO0m1as xapakTepucTuKa y4eOHOTo mpeaMera «MaTeMaTHKay

Pabouast mporpaMma 1mo Maremaruke A oOydaromuxes 5 —
9  xmaccoB  pa3paboraHa Ha  ocHOBe  DenepaiabHOTrO
TOCY/IapCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHAAPTa  OCHOBHOT'O
obmero oOpa3oBaHUs C Y4€TOM COBPEMEHHBIX  MHPOBBIX
TpeOOBaHMH, NPEABIBIAEMBIX K MaTEMaTHYeCKOMY 00pa30BaHHUIO, U
TPaguIMiA POCCUICKOro 00pa3oBaHus, KOTOpHIE OO0ECIEeYHBAIOT
OBJIa[ICHNE KJIIOUEBBIMH KOMIICTEHIMSMH, COCTABIISIONIMMU OCHOBY
IUIE  HETMPEPHIBHOTO OOpa3oBaHMsl M CaMOPa3BUTHA, a TaKke
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHEHOTO
pa3Butusa oOyuarouiuxcsa. B paboueil mporpamMme ydyTeHbl UAEU U
MOJI0)KEHHSI KOHLETIIIUYM Pa3BUTUS MAaTEeMaTH4eCKOro 00pa3oBaHus B
poccuiickoi dheneparuu.

B omoxy uudpoBoii  Tpanchopmanumum  Bcex  chep
YEJIOBEYECKON JIeATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMECHHBIM  YEJIOBEKOM 0Oe3  0a30BOH  MaTeMaTH4YeCKOM
MOJTOTOBKH. Y€ B IIKOJIE MaTeMaTHKa CIYXHT OINOPHBIM
NPeAMETOM JUIs U3Yy4YeHUS CMEXKHBIX TUCHUIUINH, a TOCJE IIKOJBI

peanbHO HEOOXOUMOCTBIO CTaHOBHUTCS HETPEPHIBHOE
oOpa3oBaHue, 4TO TpeOyer MOJTHOIIEHHOM 0azoBoit
o0meoOpa3oBaTeibHOW ~ TOATOTOBKM, B TOM  4YHUCIE U

MaTeMaTH4ecKoi. ITo 00yCIOBIEHO Te€M, YTO B HAIIM JHU PACTET
YHCII0 MPOQeCcchii, CBA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTHUKU: HU B cdepe HKOHOMUKHM, U B OuszHece, M B
TEXHOJIOTUYECKUX O00JIacTAX, M Jake B TyMaHMTapHBIX cdepax.
Takum 00pazoMm, Kpyr IIKOJIHHUKOB, A KOTOPHIX MaTeMaTuKa
MOXET CTaTh 3HAYMMBIM MPEIMETOM, PACIIUPSIETCS.

[TpakTryeckas MOJE3HOCTh MAaTEeMAaTUKU OOYCIIOBJIEHA TEM,
4TO €€ MPeMETOM SBISAIOTCSA (PyHIaMEHTalIbHbIE CTPYKTYPhI HAIIETO
MHUpa: MPOCTPAHCTBEHHBIE (POPMBI M KOJUYECTBEHHBIE OTHOLICHMS
OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEJACTBEHHOM OIBITE, 0
JOCTaTOYHO CJOXHBIX, HEOOXOMWMBIX MAJIsi Pa3BUTHS HAYYHBIX U
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NPUKIAAHBIX M. be3 KOHKPETHBIX MAaTEMATUYECKHX 3HAHHM
3aTPyIHEHO NOHUMAaHME NMPUHIMIIOB YCTPOMCTBA M HCIIOJIb30BAHMS
COBPEMEHHOM  TEXHHKH,  BOCIHPHUSATHE U  HHTEpIpEeTaLMs
Pa3HOOOpPa3HOW  COIMAIBHOM, 9SKOHOMHYECKOW, TOJUTHYECKON
uHpopmanuy, ManodpQPeKTUBHA MOBCEJHEBHAs NPaKTUYECKas
nesTenbHOCTh. KaxoMy 4YenoBeKy B CBOCH KH3HM IMPUXOJUTCA
BBIIIOJHATh Pacd€Tbl M COCTAaBJISITH AJITOPUTMbI, HAXOIUTh U
OpUMEHATh  (OpMyJbl, BJAJETh NPAKTUYECKUMU  HIpUEMaMHU
reOMETPHUYECKUX M3MEPEHUI M MOCTPOCHHIA, YUTATh WH(POPMAIIHIO,
IIPEJCTAaBICHHYIO B BUJAE TaOML, JUarpaMM U Tpa(uKoB, KHUTb B
YCIOBUSIX  HEONPEAECIEHHOCTH W IOHUMaThb  BEPOSITHOCTHBIN
XapaKTep CIyIalHBIX COOBITH.

OpHOBpeMEHHO C  pacmupeHueM chep HIpUMEHEHUs
MaTeMaTUKd B COBPEMEHHOM oOmiecTBe BcE Oosiee BaKHBIM
CTAaHOBUTCS MaT€MAaTUYECKUN CTUJIb MBIIIJICHUS, IPOSBIISIOLIUICS B
OIpeNle/IEHHBIX YMCTBEHHBIX HaBbIKaXx. B mporecce wn3ydeHus
MaTEeMaTUKU B apceHall MPUEMOB U METOJOB MBIILJICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHIAYKIMS U JETyKIHS,
00001IeHNe 1 KOHKPETHU3alusl, aHaIN3 U CUHTE3, Kiaccuukanus u
cucremaruszauus, abcrtparupoBaHue M aHajgorus. OOBEKTHI
MaTEeMaTHYECKUX YMO3AKJIIOUEHHUH, MpaBWia UX KOHCTPYMPOBAHUS
PacKpBIBAIOT MEXaHU3M JIOTUYECKUX IOCTPOEHUH, CIIOCOOCTBYIOT
BbIpabOTKe yMeHMs (pOpMyIHpOBaTh, 0OOCHOBBIBATH U JTOKA3bIBATh
CYXJCHMs, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MBIIIJICHHE.
Benymas ponb npUHAUIEKUT MaTeMaTMKe U B (OpMHpOBaHUU
QITOPUTMHUYECKON KOMITIOHEHTHI MBIIUIEHUS W BOCIIUTAaHUU YMEHHM
NeCTBOBAaTh 1O 3aJlaHHBIM  aJIFOPUTMaM, COBEPILIEHCTBOBATh
U3BECTHBIE U KOHCTPYMPOBaTh HOBBIE. B mporiecce pemenns 3anad —
OCHOBOHl yueOHOW JeATEeIbHOCTH Ha YpOKaXx MaTeMaTHMKu —
pa3BUBAIOTCSl  TaK)K€ TBOpYECKas M TNPUKIAAHAS ~ CTOPOHBI
MBIILIIEHHUS.

OOyuenue maremaTuke Ja€T BO3MOXXHOCTb pa3BUBATh Y
00y4aroluxcsi TOYHYI0, PAllMOHANIBbHYI0 M WH(OPMAaTUBHYIO peyb,
yYMEHHE 0oTOMpaTh Haubosee HNOIXOAIINE SI3BIKOBBIE,
CUMBOJINYECKHE, TpadyecKue CpecTBa Al BBIPAXKECHUS CYKICHUM
U HarJIsHOTO UX MPEACTABICHUS.



Heo0xoauMbiM ~ KOMIIOHEHTOM  OOIIEH  KyIbTypel B
COBPEMECHHOM TOJKOBAaHWM SIBIAETCS 0OmIee 3HAKOMCTBO C
METOAAM{  TO3HAHUS  JCHCTBUTEIBHOCTH, NPEACTABICHHE O
IpeaMeTe ¥ METOJIaX MAaTeMaTHKH, UX OTIMYHHA OT METOIOB APYIHX
€CTeCTBEHHBIX M TyMaHHUTAapHBIX HAyK, 00 OCOOCHHOCTAX
NPUMEHEHHUST MAaTEeMaTHKH JUIsl PEHICHUS HAYYHBIX W MPUKIAJHBIX
3agad. Takum oOpa3oM, MaTeMaTHUecKoe 00pa3oBaHNEe BHOCUT CBOU
BKJIaJ B hOpMHpOBaHHE OOIICH KyIbTYpPhI YETIOBEKA.

M3yueHre MaTeMaTHKU TAKXKe CIIOCOOCTBYET 3CTETUUYECKOMY
BOCIIUTAHUIO YEJIOBEKA, IIOHMMAHHIO KpacoThl M  H3SIIECTBA
MaTeMaTHYECKUX PACCY)KIEHHH, BOCHPUATHIO T'€OMETPHUECKUX
(bopM, YCBOCHHIO U/IEH CHMMETPHUH.

[lenu 1 0COOEHHOCTH M3YUYEeHHUsl y4eOHOro peaMeTa
«MaremaTtuka». 5 — 9 kiaccel

[TpuoputeTHbIMM LENIMU OOyueHHs MaremaTuke B 5 — 9
KJIaccax SIBJISIOTCS:
- (hopMupOBaHME LEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATUH (YHCIIO,
BEIIMYMHA, TEeOMETpHUYecKas (urypa, IHepeMEeHHas, BEPOSTHOCTD,
¢byHK1HMs), 06ecreunBaOLINX TPEEMCTBEHHOCTD U NEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro o0pa3zoBaHUs 00yUarOIINXCS;
- TOABEJIeHHE OO0YYarolUXcs Ha JOCTYIHOM JUIsI HUX YPOBHE K
OCO3HAaHHIO B3aHMOCBS3M MAaT€MaTUKH U OKpPY)KAIOIIEro MHpa,
MOHMMaHHE MaTEeMaTHKHU KaK 4acTH 0OIIeH KylIbTyphl YEJIOBEYECTBA;
- pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKHUX CIOCOOHOCTEH
o0yyaroImuxcs, M03HaBaTeIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX
YMEHHUM, KPUTUYHOCTH MBILUIEHUS, HWHTEpeca K U3YUYCHHIO
MaTeMaTHKH;
- ¢opMupoBaHue (PYHKITMOHATHHOM MATEeMAaTHYECKOW TPaMOTHOCTH:
YMEHHUS paclio3HaBaTh NPOSIBIECHUS MaTeMaTHYeCKUX IOHATH,
00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX JKU3HEHHBIX CUTYALUIX U
OpU  H3YYEHUH JIPYIHMX Y4eOHBIX TMPEAMETOB, IPOSBICHUS
3aBHCHMOCTEl M 3aKOHOMEpHOCTEH, (POpPMYIUpPOBaTh MUX Ha SI3BIKE
MaTeMaTHUKd W CO37aBaTb MaTeMaTU4YeCKHe MOJENH, NPUMEHSTh
OCBOEHHBI MaTeMaTHMYeCKUW amnmapar Ajs peHIeHUs MPaKTHUKO-



OPUEHTHUPOBAHHBIX  3a7ady, MHTEPIPETUPOBaTbh U  OLICHUBAThH
IIOJIyYE€HHBIE PE3YJIBTATHL.

OCHOBHBIC JIMHUM COJEPKaHMs Kypca MaTeMaTWkd B 5 — 9
kiaccax: «Yucna u BbIYMCIEHUA», «Anredpay («Anredpanyeckue
BBIDAXKEHUS», «YpaBHEHUS U  HEPABEHCTBa»), «DYyHKIUNY,
«'eomerpusi» («I'eomerpuyeckue QUIypsl U HX CBOMCTBa»,
«3mMepeHne reoMeTpuYecKMX BEIWYMH»), «BeposTHocTh W
CTaTHCTUKA». /laHHBIC JIMHUK PAa3BUBAIOTCA NApAJUIEIBHO, KaXKIasl B
COOTBETCTBHUHM C COOCTBEHHOH JIOTHKOW, OIHAKO HE HE3aBUCHMO
OJlHA OT OPYroH, a B TECHOM KOHTAaKTe M B3aumogernctsuu. Kpome
3TOr0, MX OOBEIMHSAET JIOTMYECKas COCTABIIAIONIAS, TPAIUIMOHHO
IIPUCYIAass MaTEMAaTHKE M IPOHU3BIBAIOIIAs BCE MAaTEMaTHYECKHE
Kypchl M  cojepxkarenbHble JHHUU. CQPopMyIMpOBaHHOE B
@enepanbHOM  TrOCYIapCTBEHHOM — 00Opa30BaTEIbHOM — CTaHJapTe
OCHOBHOTO 001Iero o0pa3oBaHusi TpeOOBaHUE «yMETh OIEPHPOBATH
MNOHATHSMM: OIPEIEIICHHE, AKCUOMA, TEOpPEMa, J0Ka3aTelIbCTBO;
YMEHHE paclo3HaBaTb WCTUHHBIE M JIOKHBIE BbICKA3bIBAHUS,
IIPUBOJUTH NPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U
OTPULIAHUsI BBICKA3bIBAHWN» OTHOCUTCS KO BCEM KypcaM, a
dbopMHpOBaHHUE JIOTUYECKUX YMEHHUHU paclpelensercss 0 BCeM
rojaMm oOydeHHUss Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs.
Conepxxanue  00pa3oBaHHUs, COOTBETCTBYIOLEE  IMPEIMETHBIM
pe3ysibTaTaM OCBOEHMsI pabodeil mporpaMMbl, paclpeneaéHHbIM 10
rogaMm oOyudeHHsl, CTPYKTYPHUPOBAHO TAKMM 00pa3oM, YTOOBI KO BCeM
OCHOBHBIM, MPUHIMITAATBHBIM BOIIpOCaM oOyuatromuecs
o0pamianiuch HEOJAHOKPATHO, YTOOBI OBJIAJIEHHE MaTeMaTHYEeCKHUMU
MOHATUSIMM ¥ HaBbIKAMU OCYILIECTBIISUIOCH IOCIEAOBATEIBHO U
MOCTYIATENbHO, C COOJIOJEHUEM MPUHIMIA MPEEMCTBEHHOCTH, a
HOBBIE 3HAHMS BKJIIOYAJINWCh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX
NpEeJCTaBICHUN 00ydJarOUIMXCsl, PacIIUpsis U yriyomss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

Mecro yuebHOro npeaMera «MareMaTHKa» B y4eOHOM IUIaHE

B coorBerctBum ¢ ®enepalibHBIM  TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJIAPTOM OCHOBHOTO 00ILIero oOpa3oBaHUs
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MaTeMaTHKa SIBJISETCS O00s3aTelIbHBIM IPEIMETOM Ha JIaHHOM
ypoBHe oOpazoBanusi. B 5 — 9 kmjaccax ydeOHBIH mpeaMer
«MareMaTHKa» TPaJULUOHHO H3Y4aeTcs B pPaMKaxX CIEIYIOIUX
y4eOHBIX KypcoB: B 5—O6 kjaccax — kypca «MaremaTtuka», B 7-9
KJIaccax — KypcoB «AnreOpa» (BKIIIOYAsl AJIIEMEHThl CTaTUCTHUKUA M
Teopun BeposTHocTel) u «['eomerpus». Hacrosmei mporpamMmmoi
BBOJIUTCSL CAMOCTOSITENIbHBIA y4eOHBIH Kypc «BeposTHOCTh
CTaTUCTUKAY.

Hacrosmen nporpaMmoi NpeaycMaTpuBacTCsl BBIICICHUE B
y4eOHOM IIJIJaHe Ha HW3Y4YeHHE MaTeMaTHKH B 5 — 6 kiaccax 5
y4eOHBIX YacOB B HEJIENIO0 B TEUYCHHUE KaXKJOT0 rojia 00y4eHus, B 7 —
9 kmaccax 6 y4eOHBIX YacOB B HEENI0 B TEUYEHHUE KaKIOro roja
o0y4enus, Bcero 952 yueOHBIX daca.

Temaruueckoe  IUIAaHUPOBaHHME  Y4YEOHBIX  KypcOB U
PEKOMEHIyeEMOE pacIipesiesieHue y4eOHOro BpPEMEHU ISl U3y4YeHUS
OTJENbHBIX TEM, MPEAJOKEHHBbIE B HACTOSIICH Mporpamme, HaIO
paccMaTpuBaTh  Kak  [PUMEPHBIE  OPUEHTHUPHI B  IOMOUIb
COCTaBUTENIO aBTOPCKOW pabodeil mporpamMmbl U TMPEXKAE BCETO
yuurenro. ABTOp paboyeil mporpamMmbl BIPABE YBEIMUUTH WU
YMEHBIIUTh MPEJIOKEHHOE YUCIIO YYEOHBIX YAaCOB HA TEMY, YTOOBI
YIIIYOUTBCSL B TEMATUKY, 00Jiee 3aMHTEPECOBABIIYIO0 YUECHHKOB, WM
HamnpaBUTh YCWIUS Ha MpeojoieHue 3aTpynHeHuil. [lomyctumo
TaK)Xe JIOKaJIbHOE Nepepaclpe/iesieHue U MepecTaHOBKA AJIEMEHTOB
cojiepKaHusl BHYTPU JAaHHOrO kiacca. KolmdecTBO MPOBEPOYHBIX
paboT (TeMaTHYEeCKH U UTOTOBBIH KOHTPOJIb KayecTBa YCBOCHUS
y4eOHOro MaTepuaa) U X TUI (CaMOCTOSATENIbHbIE U KOHTPOJIbHbIE
paboThl, TECTHI) OCTAIOTCSA HAa YCMOTPEHUE YUHUTeNs. Takke yUuTeb
BIIPABE€ YBEJIUYUTh WJIM YMEHBIIUTh YHCIO YYEeOHBIX YacoB,
OTBEJIEHHBIX B INPUMEpPHON paboueil mporpamMmMe Ha 00001EHUE,
IIOBTOPEHHUE, CUCTEMATH3ALINIO 3HAHUU 00yYaromuxcs.
EnvHCTBEHHBIM, HO MIPUHIUITHAIEHO BAKHBIM KPHTEPHEM, SBIISETCS
JOCTH)KEHHE pEe3yJIbTaTOB OOYYEHHUs, YKa3aHHBIX B HacTOAIIECH
IporpaMMe.

[Tnanupyemble pe3ynbTaTbl OCBOCHHS Y4eOHOT0 MpeaMeTa
«MatemaTuka» Ha YpoBHE OCHOBHOT'O 0011ero 00pa3oBaHus



OcBoenne ydeOHOro mpeamera «MareMaTuka» TOJDKHO
obecnieunBaTh JIOCTM)KCHHE HAa YPOBHE OCHOBHOTO  OOIMIETO
o0pa3oBaHMs CIEAYIONIUX JMYHOCTHBIX, METANpPEeAMETHBIX |
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB:

JInyHOCTHBIE PE3YNILTATHI

JImdHOCTHBIE PE3yIbTATHl OCBOCHHUS IMPOrPAMMBI YIEOHOTO
npeaMera «MaTeMaThKa» XapaKTepUu3yrTCs:

[TaTprnoTrueckoe BOCIIUTAHUE:

[IposiBieHMeM uWHTEpeca K TMPONUIOMY U HACTOAILIEMY
POCCUICKON MaTEMaTHUKH, LICHHOCTHBIM OTHOILICHHUEM K
JOCTHUXKEHHUSIM  POCCUMCKHMX  MaTeéMaTHKOB M POCCHUHCKOM
MaTEeMaTU4YeCKOM IIKOJBI, K HCIOJb30BAHMIO 3THX JOCTIDKCHHUHM B
IpYTUX HayKax M MPUKIAJAHBIX cepax.

['paxxnanckoe u JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

['OTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA U
peanu3anuu ero npas, MPEACTaBICHUEM O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
TPaKJIaHCKOro 00IecTBa (BBIOOPHI, OMPOCHI U TIp.); TOTOBHOCTBIO K
OOCYXKIECHUIO STHYECKUX MpPOOJeM, CBA3AHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JTOCTHKEHUIN HAyKH, OCOZHAHHEM BaXHOCTH MOpPaib-
HO-3THYECKHUX MPUHIHUIIOB B JEATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:

VY cTaHOBKOM Ha aKTUBHOE YYaCTHUE B PEILIEHUU NMPAKTHUYECKUX
3a7a4 MaTEMATHYECKOW HaNpaBJICHHOCTH, OCO3HAHHEM BAKHOCTH
MaTEeMaTHYeCKOro O0pa30BaHMsS HAa TMPOTSHKEHUU BCEH KHU3HU IS
yCHEnHOM  MPOPECCHOHAIBHOW  JEATEIPHOCTH U Pa3BUTHEM
HEOOXOMMBIX YMEHHUH; OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM
WHJIMBUIYAILHOU TPACKTOPUM 00pa30BaHMS U KM3HEHHBIX TUIAHOB C
y4€TOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

ICTETHYECKOE BOCITUTAHHE:

CrnocoOHOCThIO K JMOIMOHAILHOMY H  3CTETHYECKOMY
BOCIIPUATHIO MaTE€MaTUYeCKMX OOBEKTOB, 3ajJad, pEHICHUH,



paccyXIeHHUI; YMEHHUIO BUIETh MATEMAaTUUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:

OpueHranueld B JE€ATEIBHOCTH HA COBPEMEHHYIO CHCTEMY
HAYYHBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSA
YeloBeKa, MPUPOABl M OOIIECTBa, MOHMMAHHEM MaTeMaTHYeCKOM
HAyKH Kak cepbl 4YeIOBEUYCCKON NeATCIILHOCTH, ITANOB €€ Pa3BUTHUS
M 3HAYMMOCTH JI1 Pa3BUTHUS IIUBUJIM3ALMH; OBJAJCHUEM S3BIKOM
MareMaTUKd M MaTeMaTHYeCKOM KYJIbTYpOH Kak CpeACcTBOM
MO3HAHMS ~ MUpA;  OBJIAJICHUEM  IPOCTEHIIMMU  HABBIKAMH
HCCIIEA0BATENIBCKOM NEATEIIBHOCTH.

Oduznyeckoe  BocmuTaHue, (GOpMHUpPOBAHUE  KYJIbTYpPbI
3/10pOBbS U IMOLMOHAJILHOTO 0J1aronoayqus:

['OTOBHOCTBIO MPUMEHATH MaTEMaTUYECKHE 3HAHUS B
UHTEpEcax CBOEro 370pOBbs, BEIACHMS 3/J0pPOBOro 0o0pas3a XKU3HU
(3mopoBoe MuTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA,
peryispHass  (QuU3MYECKas  aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO
HaBbIKa pedrexkcun, MpU3HaAaHUEM CBOETo MpaBa Ha OMIMOKY M TaKOTO
Ke IIpaBa IPyroro 4enoBeKa.

DKOJIOTMYECKOE BOCIIUTAHUE:

OpueHTtanyell Ha IPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUM /IS
pemieHust 3ajad B 00JacTH COXPAHHOCTH OKpYXarolled cpensl,
IJJAHUPOBAHUS NOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX ITOCJIEICTBUI
JUIL  OKpYXarolled cpelpl; OCO3HAaHWEM TIJI00aJBHOIO XapakTepa
AKOJIOTMUYECKUX MPOOJIEM U MyTeH UX pEIICHHUS.

JInuHOCTHBIE pe3yibTaThl, O0ECHEUNBAIOIIME aJalTalUIo
oOyyaromerocss K W3- MEHSIOIUMCS YCIOBUSM COLUAIbHOH H
IIPUPOIHOM CPEbI:

I'0OTOBHOCTBIO K JEHCTBHSAM B YCJIOBHSIX HEONPEACIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pE3 NMPAKTUUYECKYIO
NEeATEIbHOCTh, B TOM YHCJIE YMEHHME YUYHUTHCS Y APYTUX JHOJEH, IPU-
o0OperaTb B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHHWS, HABBIKH M
KOMITETEHIIMH U3 OMBITA APYTUX;

Heo6xoaumocTeio B (hOpMUPOBAaHMM HOBBIX 3HAHUH, B TOM
gucie (HopMyIupoBaTh HACH, MOHSATHSA, THIIOTE3bl 00 OOBEKTaX M
SBJICHUSIX, B TOM YHCJIe paHee He U3BECTHBIX, 0CO3HABATh JEPHUIIUTHI
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COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CrocoOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYAIMIO,
BOCIIPUHMMATh CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TpeOyrOIIUH
KOHTpMEpP, KOPPEKTUPOBaTb NPUHUMAEMbIEC DCIICHHUS U JIEUCTBUA,
(GbopMynHMpOBaTh U OLEHUBATH PUCKU U MOCIEACTBUSA, (POPMUPOBATH
OIIBIT.

MeranpeameTHble pe3ynbTaThl

MeranpeaMmeTHble  pe3ysbTaTbl  OCBOCHMSI  ITPOTPAMMBI
yuebHoro npeamera «MaTeMaTHKa» XapaKTepPU3YIOTCS OBIIAJIEHUEM
YHUBEPCAIbHBIMU II0O3HABATEJILHBIMU JEUCTBUAMY,
YHUBEpPCAIbHBIMU KOMMYHUKaTUBHBIMU NENUCTBUSMU u
YHHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBUSAMHU.

VYHuBepcalibHble TO3HABATENIbHbIE JIEHCTBUS OOECIIEUMBAIOT
¢dopmupoBaHrue 0a30BbIX KOTHUTHBHBIX IPOLECCOB 00ydaroluXcs
(OcBOEHHME METO/IOB IO3HAHUS OKPYKAIOIIEro MHUpa; NPUMEHEHUE
JIOTMUYECKUX, MCCIEOBATEIbCKUX Ollepalnuil, yMeHui paborarh ¢
nHpopManuen).

ba3oBble 1ornueckue NeUCTBUS:

- BBIBJIATH U  XapaKTEpU30BaTh CYILECTBEHHbIE IPU3HAKU
MaTeMaTHYeCKUX  OOBEKTOB, TMOHATHH, OTHOWICHUA  MEXIY
MOHATHUSIMU; ¢dbopMynpoBaTh ornpezeneHus MTOHSTHIA;
yCTaHABJIMBaTh  CYIIECTBEHHBI  MpHU3HAK  KJIacCU(UKAIUH,
OCHOBaHUS JUJIs1 0000IIEHNs U CpaBHEHMsI, KPUTEPUHU MPOBOJUMOTO
aHalIn3a;

- BOCIIpUHUMAaTh, (GOPMYJIUPOBATH U MPeOoOpPa30BBIBATH CYXKIACHUS:
yTBEpIUTENbHBIE U OTPHULIATENbHbIE, €AMHUYHbIE, YACTHBIE U OOIIHE;
YCIIOBHBIE;

- BBIIBJIATH MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBS3H M
MpoTUBOpEYus B (paKkTax, JAHHBIX, HAOIIOJECHUAX U YTBEPIKICHUSAX;
npenjgaraTb KpUTEpUU Ul BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUIL;

- JIeJ1aTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1E€AYKTHBHBIX
Y UHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;
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- pa3Ouparb JIOKa3aTeJbCTBA MAaTEMaTHMYECKUX  YTBEP)KICHUN
(mpsiMbple W OT TPOTHUBHOIO), IPOBOAUTH CAMOCTOSTEIHHO
HECIIO)KHBIE JIOKA3aTeIbCTBA MATEMAaTHUYECKUX (PaKTOB, BHICTPAUBAThH
apryMeHTAalUuIo, TMPHUBOAUTH TNPUMEPHl M KOHTPHPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS,
- BBIOMpaTh Crocod pemieHus y4eOHOW 3amayu (CpaBHHMBaTh He-
CKOJIbKO BapHaHTOB pEIICHUs, BEIOMPATh Hanbosee MOAXOJSAIIUN ¢
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).
Bba3oBbie uccnepoBaTenbCKue NEHCTBHS:
- WCHOJIB30BaTh BONPOCH KaK MCCIIEI0BATEIBCKHI WHCTPYMEHT I10-
3HaHUs; (POPMYIHUPOBATH BOIMPOCHI, (PUKCUPYIOIINE IMPOTHBOPEUHE,
npo0ieMy, CaMOCTOSTENIFHO YCTaHABIMBAaTh HMCKOMOE M JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
-  TOpPOBOAWUTH IO  CAMOCTOSATENFHO  COCTABICHHOMY  IUIaHYy
HECIIOKHBIH ~ DKCIIEPHUMEHT,  HEOONBIIOE  HCCIECNOBAaHUE  TI0
YCTaHOBIICHHIO ~ OCOOCHHOCTEH  MaTeMaTH4eckoro  OOBEKTa,
3aBHCHMOCTEH 00OBEKTOB MEXIY COOOI;
- CaMOCTOSITENBHO (POPMYIHPOBaTh OOOOMIEHUS M BBIBOABI 10
pe3yiabTataM  MPOBEAEHHOTO  HAOJIOAEHUS,  HCCIEIOBaHUS,
OLICHUBATh JOCTOBEPHOCTH IIOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB H
000011eHMIT;
- TPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMIpolecca, a TaKKe
BBIJIBUTATh TPEIIIOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX yCIOBHUSX.
Pa6ota ¢ uadopmanueii:
- BBIBISITH HEJAOCTAaTOYHOCTh W HM3OBITOYHOCTH HMH(OpPMAIIHH,
JAHHBIX, HEOOXOAMMBIX /ISl peILIeHHs 3a/1auH;
- BEIOWPATH, aHAJM3UPOBATh, CHCTEMaTH3HPOBATh "
MHTEPIPETHPOBaTh HHGOPMALMIO pa3IMYHBIX BHIOB M (opm
MIPEICTABIICHHUS;
- BeIOMpath  (opMy  mpeAcTaBieHHs ~ MHPOpPMALUM U
WILTIOCTPUPOBATH pPeliaeMble 3aaui CXeMaMHt, TharpaMMaMu, WHOU
rpaduKoi U X KOMOMHALIUSAMUY;
- OICHHWBATh  HAAEKHOCTH HMHPOPMAIMK TI0  KPUTEPHSIM,
MPEUI0KEHHBIM yuuTeIeM WIH chOopMyIHPOBAHHBIM
CaMOCTOSITEITHO.
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YHuBepcaabHbIe KOMMYHUKAaTUBHBIE JNEUCTBUSA
obOecrieunBarOT  COPMHUPOBAHHOCTh  COITMAIBHBIX  HABBIKOB
00yJaroIuXcs.

Ob6menue:

- BOCHPHHHMATh U (OPMYIUPOBATH CYXJCHHS B COOTBETCTBUHU C
YCIIOBUSIMU U LEISIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pPEHHS B YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHWsI MO  XOJy pelleHusl 3aJaud, KOMMEHTHpOBATh
IIOJIyYEHHBIN pe3ysbTarT;

- B Xoae OOCyXIeHHS 3aJaBaTh BOINPOCHI IO CYIIECTBY
o0CyKJIaeMol TeMbI, TIPOOJIEMbI, pelIaeMON 3a/layd, BBICKA3bIBAThH
UJe, HaleJeHHblE Ha TOUCK pPEIICHUS; COMNOCTaBISATh CBOU
CYXJCHHS C CYXICHHUSIMH JPYTUX  YYaCTHUKOB  JIMAJIOTa,
oOHapyXHBaThb pa3IMyMe M CXOJACTBO MO3UIMI; B KOPPEKTHOI
bopme hopMynupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

- TPEACTAaBIATH pPEe3ylbTaThl pEIICHUs 3a/Jayd, JKCIEPHUMEHTa,
WCCIICIOBAHMs, TIPOEKTa; CaMOCTOSTENbHO BBIOMpaATh (opmar
BBICTYIUIGHHSI C Y4€TOM 3a7ad Mpe3eHTaluu U OCOOEHHOCTEH
ayJAUTOPHUH.

CoTpyAHUYECTBO:

- T[OHUMATh M UCIOJL30BaTh TIPEHMYINECTBA KOMAaHJHOH W
WHIUBUAYAIBHON pabOThI MPU PEIICHUH YIeOHBIX MAaTEMATUUECKUX
3aja4; MPUHUMATH IENIb COBMECTHOM NEATENIbHOCTH, IUIAHUPOBAThH
OpraHM3aIlMI0 COBMECTHOW paboThl, pacmpenensTh BHIbI padoT,
JIOTOBapuBaThCs, O0OCYXJaTh TMpolecc M pe3yibTaT padoThl;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

- y4acTBOBaTh B I'PYNIOBBIX (opMax paboThl (00CyXkaeHUs, 0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI H [p.); BBIMOJHSATH CBOIO YacTh
paboTel M KOOPJAWHUPOBATH CBOW JCHCTBHUS C APYTHMH WICHAMHU
KOMaH/Ibl; OI[CHHBATh KAY€CTBO CBOETO BKJIaa B OOIINIT MPOAYKT IO
KpUTepHsiM, CHOPMYIIMPOBAHHBIM YIYACTHHUKAMU B3aUMOICHCTBHSI.

YHuBepcalbHbIE PETYISTUBHBIE ACUCTBUS O0ECIIEYMBAIOT
(OpMHPOBAHHE CMBICIOBBIX YCTAHOBOK W JKW3HCHHBIX HaBBIKOB
JTUYHOCTH.

Camoopranu3anus:
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- CaMOCTOSATCJIIBHO COCTaBJIAATH IUIAH, aJITOPUTM PCIICHHUA 3adadyu
(WM ero 4acThb), BEIOMpATh CIOCOO pelIeHus ¢ Y4ETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMeHTHpPOBAaTh H
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOH NH(MOPMAIIHH.
CaMOKOHTpOJIb:
- BJAJETh CIOCOOaMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpolecca U
pe3yJbTara peleHuss MaTeMaTUYecKor 3a1a4H;
- IPEIBUICTH TPYTHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPU PEIICHUN
3aa4yv, BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTH Ha OCHOBC HOBBLIX
0OCTOSITENTLCTB, HAHICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
- OIICHHMBAaTh COOTBETCTBHE pE3yNIbTaTa IESTEIBHOCTH IMOCTABJICH-
HOW MEMM M YCIOBHSIM, OOBSCHSATH NPHUYMHBI JOCTHDKCHUS WU
HEAOCTUKCHUSA neiu, HaXOOUTh OHH/I6Ky, JaBaThb OLICHKY
PUOOPETEHHOMY OTIBITY.

Hpe,[[MeTHLIe PE3YyIbTAaThI

[IpenmerHble pe3ynabTaThl OCBOCHMS NpUMEpHON paboueit
IIPOrpaMMbl 10 MaTeMaTHKE MPEJCTAaBJIECHbI 110 rofaM O0y4deHHs B
CIIEQYIOIIUX pa3ieaax IPorpaMMbl B paMKax OTIAEIbHBIX KypCOB: B 5
— 6 kimaccax — kypca «MaremaTnkay, B 7-9 Kiaccax — KypcoB
«Anrebpay, «I'eomeTpus», «BeposSTHOCTb U CTATUCTUKAY.

PazButne  JIOrMYECKMX ~ NPENCTAaBICHHA W HAaBBIKOB
JIOTUYECKOr'0 MBIIUIEHUs OCYIIECTBISAETCA Ha MPOTSKEHUU BCEX JIET
oOyueHHusi B OCHOBHOM IIKOJIE€ B paMKaxX BCEX Ha3BaHHBIX KYpCOB.
IIpeamnomaraercsi, 4YTO BBIIYCKHUK OCHOBHOW ILKOJIBI CMOXET
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAaHUM, PACIIO3HABATH
UCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPBHI U
KOHTPIPUMEDPBI, OBJAACET TMOHATUSAMU: OIPEACICHHE, AaKCUOMa,
Teopema, J0Ka3aTeIbCTBO — M HAYYUTCA MCIOIb30BaThb HX IIPU
BBITIOJTHEHUH Y4€OHBIX U BHEYUEOHBIX 3a/1a4.

Pabouast mporpamMmma y4eO6HOTO Kypca
«MareMaTukay. 5—6 KiIacchl

Llenu u3ydyenus yuyeOHOTo Kypca
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[TpuoputeTHBIMH LETIMH OOyuYeHHs] MaTremMaTuke B 5 — 6
KJ1accax sIBJISIOTCS:

- mpojoivkeHue (OPMHPOBAHUS OCHOBHBIX ~MaTEMaTUYECKHX
MOHATHH  (YKCIIO,  BENMYMHA,  TreoMeTpuueckas  ¢urypa),
o0ecTIeYnBarOIINX IIPEEMCTBEHHOCTD U IEpPCIEKTUBHOCTh
MaTeMaTH4eCKOro 00pa3zoBaHus 00yJaroInXcs;

- pa3BUTHE WHTEIUICKTYAIBHBIX M TBOPUYECKUX CHOCOOHOCTEH
o0yyaroluxcs, M03HaBaTeIbHON aKTUBHOCTH, MCCIIENOBATEIBCKUX
YMEHMM, HHTEpeca K U3YYEHUIO MATEMaTUKH;

- MOABEJEHHE OO0YYaroLUXCSd Ha JOCTYIIHOM JJsI HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBS3U MAaTEMAaTUKU U OKPYKAIOILIEr0 MUPA;

- (hopmupoBanue QyHKIIMOHAIBHOW MaTeMaTHUYECKOW IPaMOTHOCTH:
YMEHMsI PACIIO3HABAaTh MAaTEMaTU4YECKHE OOBEKThl B pPEAbHBIX
KU3HEHHBIX CHUTyallUsX, INPUMEHATh OCBOEHHbIC YMEHHS JJIs
pelieHnsl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH
NIOJlyYeHHbIE pPE3y/lbTaThl M OLEHHBaThb HUX Ha COOTBETCTBHE
IIPAKTUYECKOU CUTYalUH.

OCHOBHBIE JIMHMM COJAEP)KaHUS Kypca MaTeMaTUKu B 5—O6
Kjaccax — apudMeTrhdyeckas H  TeOMETpUYecKas, KOTOpbIe
Pa3BUBAIOTCS NapajlIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBHUCHUMO OJHA OT JAPYIOH, a B TECHOM
KOHTaKkTe M B3auMmonencTBuu. Taxke B Kypce MNPOMCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U ONUCcaTeIbHON CTaTUCTHKH.

N3yuenne apudmeTndeckoro marepuaja HauWHAeTCs C
CHUCTeMAaTH3allMM M pa3BUTUS 3HAHUM O HATypaJlbHBIX YHCIAX,
IIOJIYYEHHBIX B HaudaibHOW IKoJe. [Ipum 3TOM coBeplieHCTBOBaHUE
BBIUYHCIUTENbHON TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETHUECKUX
3HAHUH COYETAeTCAd C Pa3BUTHEM BBIYUCIUTEIBHON KYIbTYpPBI, B
YaCTHOCTH € OOy4YeHHEM NpOCTEHIIMM MpUéMaM MPUKUIKU U
OLICHKH pe3yJIbTaTOB BBIUMCICHUN. V3ydeHHe HaTypalbHBIX UYUCEIN
MpoJoJKaeTcs B 6 Kilacce 3HAKOMCTBOM C HayaJIbHBIMH MOHSATHSIMU
TEOPUU AECITUMOCTH.

Jpyroii kpynHbIii OJIOK B coAep)KaHUU apuU(pMETHUYECKON
JUHUM — 9TO Jpobu. Hauamo wu3yueHHss OOBIKHOBEHHBIX H
JECSITUUHBIX ApoOei OTHecCeHO K 5 Kiaccy. DTO NEpBBIM ATam B
OCBOGHMHU Jpo0ei, KOorja MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
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UacAaMu, IIOHATUAMHNU TEMBI. HpI/I 9TOM pPacCMOTPCHUC
OOBIKHOBEHHBIX JAPOOCH B MOJTHOM 00BbEME MPEIIECTBYET U3YICHHUIO
JECSITHYHBIX P00, 9TO 1eIeCO00pa3HO ¢ TOYKH 3PEHUS JIOTUKU
W3JIOKCHUS YHUCIIOBOM JIMHWHW, KOTJa TpaBWia JCHCTBUH C
ACCATUYHBIMHA ,HpO6$IMI/I MOXHO O6OCHOBaTB YK€ H3BCCTHBIMH
AITOPUTMAMH BBITIOJTHEHUS JICUCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSIMHU.
3HAKOMCTBO C JECATUYHBIMH JPOOSMH PaCIIUPUT BO3ZMOKHOCTH IS
MOHUMAaHMs OOYYAIOIUMHKCS TMPHUKIATHOTO TPHUMEHEHHsS HOBOM
3allUCH IIPM HU3YYECHUU JPYIUX IPEAMETOB U IPU IHMPAKTUYECKOM
ucrnonbp3oBanuu. K 6 kimaccy OTHeCEH BTOpOW 3Tanm B HM3YYCHUHU
Ipo0eii, e MPONCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHUS
U 1mpeoOpazoBaHus ApPoOCH, OCBOCHHE HOBBIX BBIYHCIHTEIBHBIX
AJITOPUTMOB, OTTAYMBAHUC TCXHUKH BLI‘II/ICJICHI/II;’I, B TOM YHCIIC
3HAYCHUU BBIPAKCHHI, COACpKANIMX ¢  OOBIKHOBEHHBIC, U
ACCATUYHBIC I[p06I/I, YCTAHOBJICHHC cBsI3el MCKIAY HHMMU,
paccMoTpeHHe MPUEMOB pEIICHUs 3anady Ha Japodu. B Hawame 6
KJ1acca IMPOMCXOIUT 3HAKOMCTBO C TTOHSITHEM ITPOIICHTA.

Oco0eHHOCThIO U3y4eHUs MIOJIOKUTEITBHBIX u
OTPUUATCIIBHBIX YHCCIT MABJIACTCA TO, YTO OHH TaKXKE MOIryT
paccMaTpuBaThCsl B HECKOJBKO 3TamoB. B 6 kiacce B Hauaje
HU3YUCHUA TCMbI «ITonoXuTENLHEIE U OTpULATCIBHBIC YHCIIa»
BbensieTcss monarema «llemple uncnma», B paMKax KOTOpPOH
3HAKOMCTBO C OTpUOATCIIBHBIMU 4YHCIaMU H HeﬁCTBHﬂMH C
MOJIOKUTETPHBIMA U OTPHUIATETIbHBIMU YHCIAMHU MPOUCXOAUT Ha
OCHOBE COAEP)KATEIBHOTO TOIX0/a. DTO MO3BOJSIET HA JOCTYITHOM
YPOBHE TTO3HAKOMHTD YYAITUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU
IOHATUAMU TEMBI, B TOM 4YHCJIC U C IpaBUJIaMU 3HAKOB IIpU
BBITIOTHEHUH apu(METUIECKUX AeiCcTBHUM. V3ydeHune parmoHanIbHbIX
YHcel Ha OTOM HE 3aKOHYHTCS, a OyAeT MpOJODKEHO B Kypce
anreOpel 7 Kiacca, 4YTO CTaHET CIEAYIOUIUM TPOXOJAOM BCEX
MPUHIIMIUAIBHBIX BOMPOCOB, TEM CaMbIM Pa3AEICHUE TPYIHOCTEU
objeryaer BOCIPHUSATHE MaTepuaina, a paclpenelecHHe BO BPEMEHH
CHOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu oOydyeHHH pelIeHHI0 TEKCTOBBIX 3aja4 B 5 — 6 kimaccax
WCTIONB3YIOTCA apuMeTHUeCKHe TPUEMBI pelieHus. TeKCTOBbIe
3a/laud, perraeMble Ipu OTPAOOTKE BBIUMCIUTEIBHBIX HABBIKOB B 5 —
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6 Ki1accax, pacCMaTpUBAIOTCS 3aJ1a4M CIEAYIOIINMX BUJOB: 331a4M Ha
IBUKEHME, Ha  YacTH, Ha  TMOKYyNKH, Ha  paboTy Wu
IIPOU3BOJUTENBHOCTD, Ha IIPOLICHTHI, HA OTHOLIEHUS U IIPOIIOPLUH.
Kpome Toro, obyuarommuecs 3HAKOMSTCS C NpUEMAMU pELICHUS
3aJad mepedopoM BO3MOXKHBIX BapuUaHTOB, ydyaTcs padboTaTth ¢
uH(popMalel, MpeCcTaBlIeHHON B (popMe TaOJIUIl WM JHarpamm.

B npumepnoit paboueili mporpamMMe INpeayCMOTPEHO
dbopMupoBanue MIPONENEBTUYECKUX anredpandecKkux
MpeacTaBleHUd. bykBa Kak CHUMBOJI HEKOTOPOTO 4YHuCla B
3aBUCMMOCTM  OT  MAaT€MaTHMYE€CKOr0  KOHTEKCTa  BBOJUTCS
IIOCTENEHHO. byKBEHHAass CUMBOJIMKA IIMPOKO MCIOJIB3YETCs IIPEXKIE
BCEro ISl 3aMMCH OOLIUX YTBEPKIACHUH U IpeuioKeHuid, popmy, B
YaCTHOCTH I BBIYMCIICHUS I€OMETPUYECKUX BEIUYMH, B Ka4eCTBE
«3aMEeCTUTENS» Yucia.

B kypce «Marematuku» 5 — 6 KiaccoB INpeICTaBiI€HA
HarfsigHas TeOMETpHs, HampaBlIeHHas Ha pa3BUTHE OOPa3HOrO
MBIIIEHUS], TPOCTPAHCTBEHHOI'O BOOOpa)K€HHUs, M300pa3UTEIbHBIX
YMEHUH. OTO BaXHBIM 3Tall B W3YYEHUU TE€OMETPUH, KOTOPBIH
OCYLIECTBJISIETCS HA HATJIAIHO-IIPAKTUYECKOM YPOBHE, OIMPAETCS HA
HarIsgHo-00pa3Hoe MbIIUIeHHE oOydaroumxcs. bomnbias poib
OTBOJHUTCS IIPAKTUYECKOW JESITEIBHOCTH, OIBITY, 3KCIEPUMEHTY,
MojienupoBanuio. OOyuaromuecss 3HaKOMSTCS ¢ TeOMETPUUYECKUMHU
¢urypamMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMHU
KOHQUrypanMsMy, ydyaTcs HM300paxaTb HX Ha HEJIMHOBAHHOH U
KJIeT4YaToW Oymare, paccMaTpHUBAIOT WX MpOCTeillne cBoilcTBa. B
IIPOLIECCE U3YYEHUsS HAIIAJHON T€OMETPUM 3HAHMS, IOJIYyYEHHBIE
oOyyarolMMHUCs B HAYaJbHOM IIKOJIE, CHUCTEMATU3UPYIOTCS H
PaCIIMPSIOTCS.

MecTto yuebHOro Kypca B yueOHOM IJIaHe
CormacHo y4yeOHOMY IIaHy B S5—6 Kiaccax HW3y4aercs
WHTETPUPOBAHHBIN Tpeamer «MareMaTHKa», KOTOPBIA BKIIOYAET
apudmeTnyecKkuil MaTepuan M HarJIAJHYI0 TE€OMETpPHUIO, a TaKXkKe
MPOMECBTUYECKHE CBEACHUS W3 aiureOpbl, AJIEMEHTHl JIOTHKH U
Hayaja ONMCcaTeIbHON CTaTUCTUKHU.
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Y4eOHBIN MIaH Ha W3yYeHHUE MaTeMaTHKU B 5 — 6 Kiaccax
OTBOJIUT HE MEHee 5 y4yeOHBIX 4acOB B HENENIO B TEUEHUE KaXKIAO0I0
roga oOyueHwusi, Bcero He MeHee 340 y4eOHBIX 4acoB.

Coneprxanue yueOHOT0 Kypca
5 knacc

Harypasbnble uncia u HyJb

HarypansHoe uymcino. Psg HatypanbHbiX uucen. Ywucio 0.
N300pakeHne HATypalbHBIX YHCEN TOYKAMH Ha KOOPIWHATHON
(4UCIIOBOIN) MPSMOM.

ITo3unmoHHas cucreMa cuucieHus. PuMckas Hymepanus Kak
MIpUMEpP HEMO3ULIMOHHOM CUCTEMBI cuucieHus. [lecatnunas cucrema
CUHCIICHHUSI.

CpaBHeHHME HaTypaJbHBIX 4YMCEJNl, CPAaBHEHHE HaTypalbHBIX
gyrucen ¢ HynéM. CrocoObl cpaBHeHUs. OKpyrieHHE HaTypajJbHBIX
YHUCEIL.

CroxeHue HaTypajdbHBIX YHCEN; CBOWMCTBO HYJIS IMpHU
clio)KeHUH. BplunmTanue Kak JedcTBUE, OOpaTHOE CJIOXKEHHUIO.
YMHOXEHHE HATypaJdbHBIX YHCEN, CBOMCTBA HYJS M €IMHHIIBI TIPH
yMHOXeHHH. JlenmeHue Kak JelicTBUe, OOpaTHOE YMHOXKEHHUIO.
KomnoneHtsl nerictBui, cBsI3b MexAy HUMU. [IpoBepka pesynbrara
apudmernueckoro neictBus. llepeMecTuTeNnsHOE U COUYETATENHHOE
CBOMCTBA (3aKOHBI) CJIOKEHUS M YMHOXXEHMSI, paclpeleInuTebHOe
CBOMCTBO (3aKOH) YMHOXEHHUSI.

UcnonszoBanue OykB s OO0O3HAYEHUST HEU3BECTHOTO
KOMITOHEHTA U 3alTUCH CBOWCTB apU(PMETHUECKUX TECHCTBUU.

Jenutenu u KpaTHbIE YHUCIA, PA3NIOKCHHE HA MHOXKHUTEIH.
[Ipocteie u cocraBHble uncna. [Ipuznaku genumoctu Ha 2, 5, 10, 3,
9. JlemeHne C OCTaTKOM.

Crenensb ¢ HaTypaJbHBIM MTOKA3aTeNIeM. 3alliCh YUCIa B BUIE
CYMMBI Pa3psIHBIX CIIaracMbIX.

UucnoBoe BbIpakeHHE. BpluncieHne 3HAUYEHMM YHMCIOBBIX
BBIPA)KCHUI; MTOPSIIOK BBINOJHEHU JelcTBUM. Mcnonp3oBanue mpu
BBIYMCIICHUSIX TI€PEMECTUTENIBHOTO M COYETAaTEIbHOTO CBOWCTB
(3aKOHOB) CIIOKEHHSI U YMHOXEHHUSI, pacpeeNINTENIbHOIO CBOMCTBA
YMHOKEHHS.
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Hpobu
[IpencraBnenne o napoOM Kak CHocoOe 3alMucH  YacTh

BenMunHbL. OOBIKHOBEHHBbIE ApoOu. [IpaBuiibHBIE M HENpaBUIbHBIC
npobu. CmemanHasi ApoOb; MpeACTaBICHUE CMEIIaHHOW IpoOu B
BUJIC HEMPaBWIBHOW JpOOM M BBIIEICHUE LEJIOM YacTH YHcia U3
HeNpaBUILHOH Jpobu. M300paxenue npobdeil ToukaMu Ha YUCIIOBOM
npsmoii.  OcHOBHOe cBoiicTBO apoom. CokpaieHue apoOei.
[IpuBenenue aApodbu k HOBoMY 3HaMeHaTelnt0. CpaBHeHUE 1poOeit.

CrnoxxeHue M BbIUMTAHUE JpoOEi. YMHOXKEHHE U JEJIEHUE
npobeii; B3auMHO-00paTHbIe Apodu. HaxoxkaeHue yacTu LIEJIOro u
LIEJIOT0 IO €r0 YacTH.

Hecsatnunas 3anuck apoOeit. IlpeacraBieHue ACCATUYHON
npoOu B BHIE OOBIKHOBEHHOW. M300paskeHre AECATUYHBIX ApPOOei
TOYKaMH Ha YUCIIOBOM MpsiMoii. CpaBHEHUE IECATUYHBIX IpOOEii.

Apudpmernueckue JEHCTBUS € JECATHUYHBIMH JApPOOSMHU.
OxpyrieHue AecITUYHBIX ApoOeH.

Pemenue TekCTOBBIX 3a/1a4

Pemenne TeKCTOBBIX 3anad apu(PMeTHYEecCKuM CHocoOOM.
Pemenne normueckux 3amad. Pemenwe 3amay mepeGopoM Bcex
BO3MOXXHBIX BapHaHTOB. lcronb30BaHWE TpU pEIICHUU 3aaad
TaOJIUI] U CXEM.

Pemenne 3amay, copepkallux 3aBUCUMOCTH, CBS3BIBAIOLINE
BEJIMYMHBI: CKOPOCTh, BpE€MS, pacCTOSHUE; II€Ha, KOJUYECTBO,
CTOUMOCTb. EauHuIBl  HM3MepeHus: Maccbl, 00BbEMa, IIEHBI,
paccTosiHusl, BpeMeHM, CKopocTu. CBsi3p MeXAy eIWHULIaMU
U3MEPEHUS KaXI01 BEIUYNHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBineHne nOaHHBIX B BUAE TaOMUI, CTOIOYATHIX
arpamm.

Harnsinnast reometpust

Harnsanueie npencraBinenus o purypax Ha MIOCKOCTH: TOUKA,
npsiMasi, OTpe30K, JIyd, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
OKPYKHOCTb, KpyT. Yroi. [IpsAMoi, OoCTpbIi, TylOW M pa3BEPHYTHIN
yTJIBL.

18



JnuHa oTpe3ka, METpUYECKUME E€OUHHIBI JuHbL JlInHA
JIOMaHOW, MEPUMETP MHOTOYroJibHUKa. M3mMepeHne u moCTpOoeHHuE
YIJIOB C ITOMOIIBIO TPAHCIIOPTHPA.

Harnsignele mnpeacraBneHuss o ¢Qurypax Ha IJIOCKOCTH:
MHOIOYI'OJIbHUK; IpPSIMOYTOJIbHUK, KBaApaT; TPEYrojbHUK, O
paBeHCTBE QUryp.

N3o0paxenne ¢uryp, B TOM 4YHCIe Ha KiIeT4aTod Oymare.
[TocTtpoenne koH(UTypaluii W3 YacTeld NPSIMOU, OKPYKHOCTH Ha
HEJIIMHOBAHHOW M KieTyaToi Oymare. lcroib30BaHHE CBOWCTB
CTOPOH M YIJIOB NIPSIMOYTOJIbHUKA, KBAPATA.

[Tnomane IPSIMOYTOJIbHUKA u MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX M3 TPSIMOYIOJBbHUKOB, B TOM 4Hcie ¢uryp,
n300pakEHHBIX Ha KiIeTdyaTod Oymare. EauHunel wu3mepeHHs
IJIOILA]IH.

Harnsnaeie npeacTaBieHus O MPOCTPAHCTBEHHBIX (QHUTypax:
MPSAMOYTOJIbHBIN napajuieiaenumnes, KYyO, MHOT'OTPAHHUKH.
N300pakeHne TPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTku kyba u
napajutenenunena. Co3naHue Mojeneil MHOTOTPaHHUKOB (U3
Oymaru, MpOBOJIOKH, IJTACTHIIMHA U IP.).

O0BEM MPAMOYTOJIBHOTO Mapalienenuneaa, kyoa. EquHuibt
u3MepeHus o0bpéMa.

6 kJacc

HatypasbHble uncna

Apudmernueckue JIEHCTBHS c MHOT'O3Ha4HBIMH
HaTypaJIbHBIMU  4HcIaMU. YHUCIIOBBIE  BBIPDAKEHHS, IOPSIOK
NefcTBUM,  ucrosnb3oBaHMEe  CcKOOOK.  Vcmonb3oBanume — mpu
BBIUHCJIICHUAX IEPEMECTUTEIBHOTO M COYETATENbHOIO CBOMCTB
CIIOKEHUsS M YMHOXEHHUs, pacupe- JAeIUTEIbHOIO CBOWCTBA
yMHOX€EHMs. OKpYTJI€HUE HATypaJbHbIX YACEN.

Jenutenu u KpaTHbIE YKUCIIA; HAUOOJIBIINNA OOIIUNA ETUTENb
M HauMeHbllee oOmee KpaTtHoe. JlemUMOCTP CyMMBI U
pou3BeieHus. [leneHue ¢ 0CTaTKOM.

Hpobu

OObIkHOBEHHass  J1poOb, OCHOBHOE  CBOWMCTBO  JIpoOH,
cokpaiieHue apobei. CpaBHeHHE M YIOpPSIOYUBAHHE JpoOeit.
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Pemenue 3agau Ha HaXOXJIEHUE YacTH OT LEJIOT0 U LEJIOro MO €ro
gacTu. JlpoOHOe Ymcio Kak pe3ynbTar neneHus. [lpeacraBieHue
JIECATUYHON TpoOu B BHUJIE OOBIKHOBEHHOH OpoOW M BO3MOXKHOCTD
IPEJCTAaBICHU OOBIKHOBEHHOH JApoOM B BHJE JECATUYHOIM.
JlecaTHUHBIE IpOOU U METpUYecKas cuctemMa Mep. ApupmMeTudecKue
JNEUCTBUS U YHCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMM U
JIECATUIHBIMH JPOOSIMHU.

OtHowenue. JleneHue B JaHHOM OTHoLIeHUH. MacmTa0,
nponopuus. [Ipumenenue nponopuuil Ipyu pereHny 3a1ag.

ITonsiTve npoueHTa. Beuncienue NpoueHTa OT BEIUYUHbBI U
BEJIMYMHBI 110 €€ NMPOLEHTY. BolpakeHne NMpoLEeHTOB JECATUUYHBIMU
npoOsimu. PemieHue 3azad Ha NMpoOLEHTHl. BelpakeHue OTHOLIEHMS
BEJIMYMH B [IPOLIEHTAX.

[Toso>xuTenbHBIE U OTPULIATENIBHBIE YHCTIA

[TonoxxurenbHble U OTpULlaTeNbHbIe yHcha. Llenble uyucna.
Monynp 4yucna, reoMeTpuyYecKas HHTEpIpEeTals MOAYIsS 4HCIa.
N300paxkeHne dncen Ha KOOPAMHATHOM TpssMoi. YucioBbie
npomMexxyTku. CpaBHeHue uyucen. ApupmeTHueckue IeHcTBUs ¢
MIOJIO)KUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpsimoyronbHass cucTeMa KOOPAMHAT HAa  IUIOCKOCTH.
Koopaunatel TOukM Ha IJIOCKOCTH, aOcuucca M OpAMHATA.
ITocTpoenue Touek U GUryp Ha KOOPJUHATHON TIOCKOCTH.

bykBeHHbIE BhIpaKEeHUS

[TpumeHenne OyKB /s 3aIUCH MaTeMaTUYECKHX BbIPAXKEHUH
u npennoxxenuil. CoiicTBa apudmernyeckux aencTBuil. bykBeHHbIe
BBIPQXCHHUS U YHCJIOBBIE MOJACTAaHOBKU. ByKBEHHbBIE paBEHCTBA, Ha-
XOXKJEHUE HEM3BECTHOro KoMIoHeHTa. PopMyiibl; (popmynsl mepu-
MeTpa M IUIOIIAAM  HpSIMOYTrOJbHMKA, KBajpaTa, 0O0BbEMa
napajuiefenumnesna u Kyoa.

Pemenne TekcTOBBIX 3a7a4

Pemenne TEeKCTOBBIX 3ahay apUPMETHUECKUM CIIOCOOOM.
Pemenne normueckux 3amauy. Pemenue 3amay mepeGopoM Bcex
BO3MOXKHBIX BApUAHTOB.

Pemenne 3anay, comepikamux 3aBUCUMOCTH, CBSI3BIBAIOLINX
BEJIMYMHBI: CKOPOCTh, BpEeMS, pacCTOsSHUE; II€Ha, KOJIUYECTBO,
CTOMMOCTb; ITPOU3BOUTENLHOCTE, BpeMsl, 00bEM paboTsl. EauHuIb!
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U3MEPEHMS: MAacCChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs13p MEXly €IUHULIAMHU U3MEPEHUS KAKIO0W BEJTUYNHBI.

Pewenne 3azad, CBSI3aHHBIX c OTHOILEHUEM,
IIPONOPLIMOHAIBHOCTBIO BEIMYUH, IPOLEHTAMH; PELICHUE OCHOBHBIX
3a/1a4 Ha ApOOH U TIPOIECHTHI.

Ouenka u npUKUAKa, OKpyriieHHe pesyibrata. CocraBieHue
OYKBEHHBIX BBIPKXECHUN 10 YCIOBUIO 331a4H.

[IpencraBieHrne AaHHBIX C MOMOIIBIO TaOIMI U JUArPAMM.
CronbuaTble [UarpaMMbl: YT€HUE U MOCTpOeHUE. UTeHHEe KPYroBbIX
quarpamm.

Harnsanas reomerpus

Harnsiaele npeacraBieHus o purypax Ha IJIOCKOCTH: TOUKA,
npsiMasi, OTPE30K, JIy4, Yroj, JIOMaHas, MHOIOYIOJIbHHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOE pacnonokeHue AByX MNPSIMBIX Ha IIIOCKOCTH,
napajuleJbHble IIPsIMbIE, MEPHNEHAMKYISApHbIE NpsMble. M3Mepenue
pac- CTOSHHN: MEXKIy ABYMS TOYKAMM, OT TOYKH J0 IPSIMOM; IMHA
MaplIpyTa Ha KBaJpaTHOM CETKe.

M3mepenne u oCTPOCHHE YIJIoB € IIOMOIIBIO TPAHCIIOPTUPA.
Bunel  TpeyroibHUKOB:  OCTPOYIOJBHBIM,  HPSIMOYIOJIbHBIN,
TYIIOYT'OJIBHBIN; paBHOOEIPEHHBIH, PAaBHOCTOPOHHHH.
YeTbIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpssMOyTONBHUK, KBAaapaT: UCIOIb30BaHNE CBOWCTB CTOPOH, YIJIOB,
nuaronaneid.  M3oOpaxeHue  reomerpuueckux  ¢uryp  Ha
HEJIMHOBAHHOM OyMare ¢ HCIOJb30BAaHUEM LUPKYJS, JUHEHKH,
yrojbHHKa, TpancnopTtupa. I[loctpoenus Ha kierdaroil Oymare.

[Tepumerp mHoOroyrosbHUKA. [loHsATHE momamu GUrypsr;
elMHUIBl  M3MepeHus Iomaau. [IpuOmmkéHHoe u3MepeHue
wiomaad Quryp, B TOM 4YHUCJIE€ Ha KBaJgpaTHOM CETKe.
[TpubnnxE€HHOE N3MEpEeHNe IITMHBI OKPYKHOCTH, TUIOIIAAN KpYyTa.

CumMmMeTpus: IIeHTpallbHasA, 0CEeBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.

Harnsignele npeacraBieHus O MPOCTPAHCTBEHHBIX (QUrypax:
napajiesnenunes, Kyo, npusma, nupammua, KOHyC, HIUIHHAID, Iap U
chepa. M3o0Opakenue mnpoctpaHCTBeHHbIX ¢uryp. Ilpumepsr pas-
BEPTOK MHOTOTPaHHMKOB, IWIMHApPAa U KoHyca. Co3znanue Moxenei
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NPOCTPAaHCTBEHHBIX (QUTyp (M3 Oymaru, MpOBOJIOKH, IUIACTUIIMHA U
Jp.).

[Tonstue o0BEMa; eauHUIBI U3MepeHus: 00béMa. OOBEM
HPSIMOYTOJIBHOTO MapauleNenuIesa, Kyoa.

[Inanupyemble  OpeaMETHblE  pe3yJlbTaTbl  OCBOEHUS
npUMepHOil paboueil mporpammsl Kypca (1o rogam o0ydeHHsl)

OcBoeHue yuyeOHOro Kypca «MmaTeMaTuka» B 5 — 6 kiaccax
OCHOBHOH IIKOJIBI JIOJDKHO 00ECIIeurBaTh JTOCTUKECHUE CIIEAYIOLINX
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

5 Kiace

Yucna u BBIYUCIIECHUS
- MOHMMaTb U NPABWIBHO YHOTPEOJATH TEPMUHBI, CBSA3aHHbBIE C
HaTypaJIbHBIMM YHCJIaMH, OOBIKHOBEHHBIMHM M  JAECATUYHBIMU
JPOOSIMHU.
- CPaBHMBATh U YIOPSI0YMBATh HATypaJIbHbIE YKCIIa, CPABHUBAThH B
MPOCTEHIINX CIIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.
- COOTHOCUTb TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) mpsMOM ¢
COOTBETCTBYIOIIMM €i YMCIOM U M300pakaTh HATypajJbHBIE YUCIIA
TOYKaMHU Ha KOOPAWHATHOH (YMCI0BOI) IPAMOIA.
- BBIIIOJIHATH apuUPMETUUECKUE JEHCTBUS C HaTypalbHBIMU YHCIIAMU,
C OOBIKHOBEHHBIMHU JAPOOSMH B MIPOCTEHUIINX CITydasX.
- BBINIOJIHATH IPOBEPKY, MPUKUAKY PE3YJbTaTa BEIYUCICHUH.
- OKPYTJISTh HAaTypajbHbIE YUCIIA.

Pemrenne TeKCTOBBIX 3a/1a4
- pewmaTb TEKCTOBbIE 3aJaud apu(METHUECKUM CIIOCOOOM M C
MTOMOLIbIO0 OPraHN30BaHHOI'O KOHEYHOTO Mepedopa BCEX BO3MOMXKHBIX
BapHaHTOB.
- pemarb 3a7ayd, COJEp)KallUe 3aBUCHMOCTH, CBS3bIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pAacCTOSHUE; II€Ha, KOJIUYECTBO,
CTOUMOCTb.
- UCNOJb30BATh KPAaTKHUE 3aMMCH, CXEMbI, TAOIUIIBI, 0003HAUYEHUS
IIpU pEIIeHUH 3a/au.
- TMOJIB30BaThCSl OCHOBHBIMM €IMHULIAMU U3MEPEHMS: LIEHBI, MACCHI;
paccTosiHusl, BPEMEHU, CKOPOCTH; BBbIpaXXaTb OJHHU EIUHHIIBI
BEJIMYMHBI UEPE3 IPYTHE.

22



- U3BJEKaTh, AaHAIM3HPOBATh,  OICHHUBATH  WH(POPMAIHIO,
MpEeACTaBICHHYI0 B Tabnuie, Ha CTOJI0YaTON  Juarpamme,
MHTEPIPETHUPOBATh  IPEJCTABICHHbIE  JaHHBIE, HCIOJIb30BATh
JaHHbBIE TIPU PEILICHUH 33/1a4.

Harnsaanas reomerpus
- MOJb30BaThCSl TEOMETPUYECKUMHU TOHATUSAMU: TOUYKa, MpsMas,
OTpPE30K, JIyd, YTOJI, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KPYT.
- NPUBOAUTH MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHPA, UMEIOLINX
(hopMy H3y4EHHBIX TEOMETPUIECKUX puryp.
- HCMOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpUIMHA
CTOpPOHa; C MHOTOYIOJbHMKAMHU: YTOJI, BEpIIMHA, CTOPOHA,
JMaroHallb; ¢ OKPY>KHOCTBIO: pajinyc, AUaMeTp, LIEHTP.
- m300paxkaTb  HM3y4YCHHBIE TIeOMETpUYecKHe (QUurypsl Ha
HEIMHOBAHHOM W KJeT4aToll Oymare ¢ TOMOINBIO LUPKYIS H
JINHENKH.
- HaXOAWThb JJIUHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C
MOMOIIIBIO JINHEWKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI, CTPOHTH
OKPY>KHOCTh 33JJaHHOTO paguyca.
- HCIIONIb30BaTh CBOKMCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHHKA,
KBaJipaTa JUisl UX MOCTPOEHUSI, BRIYUCIICHHUS TUIOLIA/IA U TIEpUMETDA.
- BBIYHCIATH NEPUMETP W IUIOUIAAh KBaJpara, MPSIMOYTOJIbHUKA,
¢buryp, cocraBiIeHHbIX U3 MPSIMOYTOJILHUKOB, B TOM 4HciIe (UTYD,
n300paxEHHBIX HA KIIeT4aTo Oymare.
- MI0JIb30BaThCs OCHOBHBIMM METPUUYECKHMHM €AMHUIIAMH W3MEPEHUs
JUTMHBI, TUIOMIA/IM; BBIPAKATh OJHU EIWHUIBI BEIUYMHBI Yepe3
ApyTHeE.
- pacrno3HaBaTthb napaieNienure], KyO, UCTIOJTb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TIpaHb, H3MEPEHUs; HaXOJIUTh
M3MEpeHUs apaieNienumesa, Kyoa.
- BBIUMCIATH O0BEM Kyba, Napamienenurnena MO 3aJaHHBIM
W3MEPEHUSIM, MTOJIb30BAThCS €AMHUIIAMH N3MEPEHUs 00bEMa.
- pemath HECIOXHBIE 3a/Ja4d Ha HM3MEpEeHHEe TIeOMETPUYECKHX
BEJIMYMH B TPAKTUICCKUX CHTYAIUSX.

6 KJ1acc
Yucna 1 BEIYUCIEHUS
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- 3HaTh ¥ MOHMMATh TEPMHUHBI, CBSI3AHHBIE C PA3IMYHBIMU BUJAMU
YUCENT M CIOCO0aMH WX 3aIHCH, TePEXOIUTh (€CIM 3TO BO3MOIKHO)
OT OJHOH (POPMBI 3aMHMCH YUCIIA K APYTOH.
- CpaBHUBATh U YIOPSJIOYMBATH LIEJble YKCIA, OOBIKHOBEHHBIE U
JeCcATUYHbIE P00, CPAaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.
- BBIOJIHATH, COYETass YCTHbIE U NHUCbMEHHBbIE MPHUEMBI,
apu(pMeTHYECKUE JeHCTBUS C HATYpaJbHBIMU M IEJIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU M JIECATUYHBIMU APOOSIMHU, MOJOKUTEIbHBIMU U
OTpPHULIATEIbHBIMH YUCIIAMHU.
- BBIYHCIATH 3HAYEHUS UYHUCIOBBIX BBIPAKEHUU, BBIMOIHSITD
INPUKUAKY M OLEHKY pe3yjabTaTa BbIYUCICHUI; BBIIOJHATH
npeoOpa3oBaHUs YHUCIOBBIX BBIPQXEHHI Ha OCHOBE CBOMCTB
apuMeTHnIecKuX IeHCTBUH.
- COOTHOCHUTH TOYKY Ha KOOPJIMHATHOW MPSIMOM ¢ COOTBETCTBYIOIINM
el uucioM U u300pakaTh 4YHUCIa TOYKAMU HAa KOOPAMHATHOM
MPSIMO, HAXOAUTh MOJYJIb YHCIIA.
- COOTHOCUTb TOYKH B MPSAMOYIOJbHOM CHUCTEME KOOPIMHAT C
KOOpJIUHATAMH STOM TOUKH.
- OKpYIVIATh LeJble 4YMciIa W JECATUYHBbIE JpOOH, HAXOIUTh
MPUOIMHKEHUS YUCEIL.

UucnoBbie 1 OyKBEHHBIE BBIPAKCHHUS
- TIOHMMaTh U YHOTPEONSATh TEPMHHBI, CBS3aHHBIE C 3aMHUCHIO
CTETIEHM YMHCa, HAXOAWTh KBajapaT W KyO uwMcia, BBIYUCISTH
3HAYEHUS YNUCIIOBBIX BBIPDAKEHUH, COACPKAIUX CTEIIEHU.
- TI0NB30BaThCS  MPU3HAKAMM  JIETUMOCTH,  PacKJIaJbIBaTh
HaTypaJIbHbIE YHCJIa HA TPOCTHIE MHOKHUTEIIH.
- M0JIB30BAThCSI MACHITA0OM, COCTABJIATH MPOMOPLUN U OTHOLLIEHUS.
- UCHONb30BaTh OYKBBI JUIsi OOO3HAUEHHs] 4YMCEN TNpU 3alucu
MaTeMaTHUYECKUX BbIPAXKEHHM, COCTABISATh OYKBEHHBIE BBIPAXKEHUS U
dbopMynbl,  HaxXOIWUTh  3HA4eHHWs]  OYKBEHHBIX  BBIPAXKCHUIA,
OCYILIECTBIISS1 HEOOXOUMbIE MIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
- HaXOJIUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Penrenuie TeKCTOBEIX 3amad
- pemath MHOIOIIArOBBIE TEKCTOBBIE 3aJaud apU(METHUECKUM
crocooom.
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- peiarb 3a/1auy, CBSA3aHHBIC c OTHOLLIEHUEM,
IIPONOPLUOHAIIBHOCTBIO  BEJIMYMH, IPOLICHTAMH; peIlaTh TpHU
OCHOBHBIE 331241 Ha IPOOU U MPOLIEHTHI.
- pewmarbs 3a7add, COJEp)KalIUe 3aBHUCHUMOCTH, CBS3bIBAIOLINE
BEJIMYUHBL: CKOPOCTb, BpPEMs, pAaCCTOSHUE, II€HA, KOJIMYECTBO,
CTOMMOCTb;  NPOU3BOJUTEIBHOCTb, BpeMs, 00bEMa  pPabOTHI,
UCTIONB3ysd  apu(MeTHUecKue JCHCTBHUS, OICHKY, NPUKUIKY;
II0JIB30BATHCS €AVMHUIIAMHA U3MEPEHUS COOTBETCTBYIOIUX BEJINYHH.
- COCTaBJIATh OYKBEHHBIC BBIPAKEHHSI 110 YCIOBHIO 3a/1a4H.
- W3BJIEKaThb MH(pOpPMAIMIO, HPEICTABICHHYIO B Tabiuuax, Ha
JIMHEWHOH, CTOJI04aTON U KpYTrOBOH JuarpaMmax,
UHTEPIIPETUPOBAaTh  IPEIACTABJICHHBIE  JAaHHBIC,  HUCIIOJIb30BaTh
JAHHBIE [IPY PEIICHUM 3a4a4.
- MPEeJCTaBIATh MH(MOPMAIMIO C MOMOUIbIO TabJaul], JTUHEHHOW M
CTOJIOUATON JHarpaMm.

Harnsgnas reomerpust
- NPUBOAUTH MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOLINX
(bopMy M3y4EHHBIX F'€OMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHBIX ¥ CHMMETPHYHBIX (PHUTYD.
- u300pakaTh C MOMOUIbIO LUPKYJS, JIMHEHKH, TpaHCIOpPTHpa Ha
HEIMHOBAaHHOM M  KjeTyaTol Oymare M3yueHHbIE ILIOCKUE
reoMeTpuueckue (GuUrypbl M KOHQUrypaluud, CUMMETpPUYHbIE
¢buryps.
- T0JIb30BaThCsl TE€OMETPUUECKUMH MOHATHSAMHU: PaBEHCTBO (UTYP,
CUMMETpPHS;  MCIOJB30BATH  TEPMHUHOJIOTMIO, CBA3AHHYIO C
CUMMETpPHUEN: OCb CAMMETPHUH, LICHTP CUMMETPHUH.
- HAaxXOAWTh BEJIMYMHBI YIVIOB H3MEPEHUEM C  IOMOUIBIO
TPAHCIIOPTUPA, CTPOUTH YIUIbI 3aJaHHOW BEIMYMHBI, I10Jb30BATHCS
IIpY pEUICHUHM 3a/Jad IpajyCHOM MEpOH YIJIOB; paclo3HaBaTb Ha
4YepTeKax OCTPBIM, IPAMOU, Pa3BEPHYTHINA U TYIIOU YIJIBL.
- BBIUHCIATH JUIMHY JIOMaHOW, TEpPUMETP MHOIOYTOJIbHUKA,
[IOJIb30BATbCA EAUHULIAMH W3MEPEHUS JUIMHBI, BBIPAXKATH OIHU
€AVHULBI U3MEPEHUS JUIMHBI Yepes3 IpyTue.
- HaxOJWTb, HUCIOJIb3Ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA:
MEXIy JBYMs TOYKaMH, OT TOYKM 1O MpsIMOM, JUIMHY IIyTH Ha
KBaJpaTHOMU CETKE.
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- BBIYHUCJIATH IIJIOIIAdb (pI/Ipr, COCTaBJICHHBIX M3 NPAMOYI'OJIbHUKOB,
UCTIONIF30BaTh pa3OMeHne Ha MPSMOYTOJIbHUKHY, HA PaBHBIC (DUTYPHI,
AOCTpanBaHUC [0 IIPAMOYIOJIbHUKA;, IIO0Jb30BATHCA OCHOBHBIMU
eIMHULIAMH W3MEpPEHMs IUIOUIAH; BbIpAKaThb OJHU EJUHULIBI
U3MEPEHHUS IO Yepes3 Apyrue.

- pacmo3HaBaTh Ha MOJENAX M M300paKEHUSIX MUPaMHIy, KOHYC,
WINHAP, UCIOJNb30BaTh TEPMUHOJIOTHIO: BEpUIMHA, PeOpo, TpaHb,
OCHOBaHHMeE, pa3BEPTKa.

- u3o0paxkaTb ~Ha  KJIET4aTOW  Oymare  MpsIMOYTOJbHBIN
napaJulesenure]].

- BBIYHMCIATH O0BEM NPSMOYTOJILHOTO Mapajulesenumnena, Kyoa,
MOJIb30BAaThCsS  OCHOBHBIMH  CIMHHMLAMH  H3MEpeHHs 00bEMa;
BBIpXKaTh OJJHU CIMHUIIBI U3MEPEHUS 00hEMA Yepe3 IPyTHe.

- pemarh HECJIOXKHBIE 33Ja4d HA HAXOXKICHUE TE€OMETPHYECKHX
BCJIMYHMH B IPAKTUYCCKHUX CUTyallUAX.
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Temaruueckoe miIaHUpoBaHUE y4eOHOTO Kypca

S kimace (170 u)
Ha3Banue OcHOBHOE coaepkaHue OcHOBHBIE BUBI AEATEIBHOCTH DJIEeKTPOHH
paznena o0yyaroImuxcs ble
(4ucno yacoB) (uudpoBbie
oOpa3oBare
JIbHBI €
pecypchbl)

Harypanbnsie
4HCIIa.
JlewicTBus ¢
HaTypaJIbHbIM
U YHCIaMH

(43 )

Hecstuunas cucrema
cuncieHus. Psan
HaTypaJIbHBIX YHCEIL.
Harypanensiii psa. Yucino 0.
HarypanbHsle ynciia Ha
KOOPAMHATHOU IIPSMOM.
CpaBHeHue, OKpYIJIEHHE
HaTypaJIbHBIX YUCEIL
Apudpmernueckue NeiCTBUS C
HaTypaJIbHBIMHU YHCJIaMH.
CaoiicTBa HyJIs pU
CJI0)KEHUH U YMHO)KEHUH,

Yuratp, 3a11UCHIBATh, CPABHUBATD
HaTypaJIbHbIE YNCIIA; IPEAJIaraTb U
00cy)aTh CI0cO0bI YIOPSAJOUYUBAHUS
yucen. M300paxaTb KOOpAMHATHYIO
IpsIMyI0, OTMEYaTh YKciIa TOYKaMH Ha
KOOPJMHATHOM IIPSIMOM, HAXOAUTH
KoopJuHaThl Touku. Mccnenosars
CBOICTBA HaTypaibHOro psaa, uncen 0 u 1
IIPU CJIO’KEHUU U YMHOXKEHUH.
Hcnonp30BaTh IPaBUIIO OKPYTJICHUS
HaTypaJIbHbIX YHCell. BBIMOIHATS
apudMeTHYECKUe TeHCTBUS C

https://resh.

edu.ru/subje
ct/lesson/77

21/start/287
636/

https://resh.

edu.ru/subje
ct/lesson/77

19/start/316
201/

https://resh.
edu.ru/subje
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https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7721/start/287636/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7723/start/272294/
https://resh.edu.ru/subject/lesson/7723/start/272294/

CBOWCTBA €IMHHUIIBI IPU
ymHOxeHuu. [Iepemectu-
TEJIbHOE M COYETATEIbHOE
CBOMCTBA CIIOXKEHUS U
YMHOKEHHS,
pacnpeenuTebHOE
CBOWMCTBO YMHOKEHHUS.
JlenuTenu v KpaTHBIE YHCIIA,
pa3JIoKEeHHUE YKcia Ha
MHOXKUTENH. JleneHue ¢
octaTkoM. [Ipoctbie u
cocraBHble yucna. [Ipusnaku
nenuMocTr Ha 2, 5, 10, 3, 9.
CreneHsb ¢ HaTypaIbHBIM
nokasaresnem. YucioBbie
BBIPKEHHUS; TIOPSJIOK
nevicteui. Perenune
TEKCTOBBIX 3aJ1a4 Ha BCE
apudmeTnyeckue AeuCTBuUs,
Ha JIBWKEHUE Y TTOKYIIKH

HATypaJIbHBIMU YHCJIAMH, BEIYUCISATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH CO
cKoOKkamu 1 0e3 CKOOOK. 3amuchiBaTh
MIPOM3BE/ICHUE B BUC CTEIICHU, YUTATH
CTEMEeHH, UCIIOJIb30BAaTh TEPMUHOJIOTHIO
(ocHOBaHME, IOKA3aTENb), BEIYUCIIATD
3HAYEHHUs CTeNeHel. BpImomHATh
MPUKUIKY U OIICHKY 3HAYCHHUH YUCIIOBBIX
BBIpQXXEHUI, IpeAsiaratb 1 IPUMEHSTh
PUEMBI TIPOBEPKHU BBIYUCIICHUN.
Hcnonb30Bath MpH BHIYUCICHUSIX
NIEPEMECTUTENBHOE U COUYETATEIbHOE
CBOICTBA CIIOKEHUSI U YMHOXKEHUS,
pacrpeenuTebHOEe CBOMCTBO
YMHOXEHUS; GOPMYyITUPOBATH U
MIPUMEHSTH [TpaBUIIa Ipeodpa3oBaHus
YHCIIOBBIX BBIPAKEHUI HA OCHOBE CBOWCTB
apudmMeTnueckux aercreuid. MccnenoaTth
YHCIIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATh U
000CHOBBIBAThH THITOTE3bI, (HOPMYIIUPOBATH
0000111eHHUs ¥ BBIBOJIBI IO PE3YJIbTaTaM

ct/lesson/77
23/start/272
294/
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https://resh.edu.ru/subject/lesson/7723/start/272294/
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https://resh.edu.ru/subject/lesson/7723/start/272294/

IPOBEIEHHOIO UCCIIEIOBAHMUS.
®opMynupoBaTh ONpPEACICHUS ACTUTEIS H
KpPaTHOT'0, Ha3bIBATh JACIUTEIN U KPaTHbIE
Y1CJIa; PacliO3HaBaTh IPOCTHIE U
cocTaBHbIE Uucia; GOpMyIUPOBATE U
IIPUMEHSTH IPU3HAKU JETMMOCTHU Ha 2, 3,
5,9, 10; npUMEHSTh aITOPUTM
pa3JI0KeHUs Yncia Ha IPOCThIe
MHOXHTEJIH; HaXOAUTh OCTATKU OT
JICJIEHUS U HETIOJIHOE YaCTHOE.
Pacrnio3HaBaTh MCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHUS O HATYPAJIbHBIX YHCIIAX,
IPUBOAUTH IPUMEPHI U KOHTP- IPUMEPBHI,
CTPOWTH BHICKA3bIBAHUS U OTPHIIAHUS
BBICKa3bIBaHUI O CBOICTBAX HATypalbHBIX
yrcen. KoHCTpynpoBaTh MaTeMaTn4ecKue
MPEIOKEHUS C TOMOILBIO CBSI30K «HY,
«UTNY, «ECHH. .., TO...».

Pemiate TekcTOBBIE 331241
apupMeTUYECKUM CIIOCOO0M,
MCIOJIb30BATh 3aBUCIMOCTH MEXTY
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BEITMYMHAMU (CKOPOCTb, BpeMs,
paccTosiHUE; 1IeHa, KOJIMYECTBO,
CTOMMOCTb H JIp.): aHAIU3UPOBATH U
OCMBICIIMBAThL TEKCT 3a/1a4H,
nepedopMyIUPOBaTh YCIOBUE, U3BIICKATh
HEO0OXOUMBIC JAHHbIE, YCTAHABIIMBATh
3aBUCUMOCTH MEK]ly BeJIMUUHA- MU,
CTPOUTD JIOTUYECKYIO LIETIOUKY
paccyxaeHuii. Moaenuposars X0/
pEIIeHUS 3a/1a4¥ C ITOMOIIIBI0 PUCYHKA,
cxembl, Tabnuibl. [IpuBoauTh, pa3oupars,
OIICHUBATDH PA3JIMYHBIC PEIICHUS, 3aMUCH
pelIeHni TeKCTOBBIX 3a7a4. Kputuuecku
OIICHUBATD MOJYYCHHBIN pe3ysIbTarT,
OCYLIECTBIISATh CAMOKOHTPOJIb, TPOBEPSIS
OTBET Ha COOTBETCTBHE YCIOBUIO,
HaXOQUTh OIIMOKH. Pemate 3agauu ¢
MOMOIIIBIO TIepebopa BCEX BO3MOXKHBIX
BAPUAHTOB. 3HAKOMUTHCS C UCTOPUEH
pa3BUTHS apUPMETUKHU

Harnannas

Touka, npsiMasi, OTPE30K, JIyH.

Pacno3naBath Ha YCPTCIKAX, pUCYHKAX,

https://resh.
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https://resh.edu.ru/subject/lesson/7720/start/311053/

reoMeTpus.
JInaum Ha
IUIOCKOCTH
(12 9)

Jlomanas. M3mepenue qiinHbI
OTpe3Ka, METPUUECKHE
€AMHULbI U3MEPEHUS JUIUHBI.
OKpy>KHOCTb U KpYT.
[IpakTuueckas pabora
«ITocTpoenue y3opa u3
OKPY>KHOCTEN». YTOJIL.
[IpsiMo¥i, ocTpHIii, TYNOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.
[IpakTuueckas pabora
«IlocTtpoenue yrios»

OIMCHIBATh, UCIIOJb3Yys TEPMUHOJIOTHUIO, U
1300paxkaTh C MOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K,
Jyd4, YOI, JOMaHyl0, OKPY>KHOCTb.
PacniosnaBaTh, NPUBOAUTH IPUMEPHI
00BEKTOB pPeaIbHOI0 MUpPa, UMEIOLIUX
(dbopMy U3ydeHHBIX (QUTYp, OLCHUBATH UX
JMHENHBIE pa3mepsl. Mcronbs3oBath
JUHENKY U TPaHCIOPTUD KaK
MHCTPYMEHTHI JJIs1 IOCTPOEHUS U
WU3MEPEHUS: U3MEPSTH JUIMHY OT- pe3Ka,
BEJIMUMHY YIJIa; CTPOUTH OTPE30K
3aJJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYUMHBI; OTKJIAAbIBATh [IUPKYIIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTb
3aJJaHHOTr0 paauyca. M300paxars
KOH(UTrypalnuu reoMeTpuueckux Guryp us
OTPE3KOB, OKPY>KHOCTEM, X YaCTEl HA
HEJIMHOBAHHOMW U KJIeT4aToi Oymare;
npeJiaraTh, OMUCHIBATh U 00CYKIaTh
CHOCOOBI, AITOPUTMBI TOCTPOCHHMSI.

edu.ru/subje
ct/lesson/77

20/start/311
053/

https://resh.

edu.ru/subje
ct/lesson/77

40/start/234
851/
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https://resh.edu.ru/subject/lesson/7720/start/311053/
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https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/
https://resh.edu.ru/subject/lesson/7740/start/234851/

Pacnio3naBath 1 n300paxkath Ha
HEJIMHOBAaHHOW U KJIETYATON Oymare
MPSMOM, OCTPBIH, TYNOM, pa3BEPHYTHII
yIJIBl; CPAaBHUBATD YTIIbl. BEIancnaTe
JUTMHBI OTPE3KOB, JIOMaHbIX.

[ToHUMAaTh ¥ UCTIONB30BATh MPH PEILICHUH
3a[1a4 3aBUCUMOCTHU MEX]y eUHUIIaMH
METPUYECKOH CUCTEMBI Mep; 3HAKOMHUTHCS
C HEMETPUUECKHUMH CHUCTEMaMH Mep;
BBIPA)KaTh JUTMHY B Pa3JIMYHBIX €ANHUIAX
u3mepenus. MccaenoBats GUrypsl u
KOH(HUTypaIuu, UCIONIb3Ys HU(POBEIE

pecypchbl
OoObikHOBeHH | JIpoOb. [IpaBuibHbBIE U MojenupoBath B rpadHUECKOi, https://resh.
pI€ IpoOHn HeTpaBUJIbHBIE APOOH. npeMETHOH (hopMe, ¢ TIOMOIIIBIO edu.ru/subje
(48 u) OCHOBHOE CBOWCTBO JAPOOU. | KOMITbIOTEPA TIOHSATHS U CBOWCTBA, ct/lesson/77
CpaBuenue npo0eit. CBSI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO. 82/start/313
CroxeHHe ¥ BEIYMTAHHE YuTaTh U 3aMKMCHIBATh, CPABHUBATH 719/
OOBIKHOBEHHBIX Jpo0eit. OOBIKHOBEHHBIE IpOOH, TIpesIaraTh, https://resh.
CwmemmanHas 1po0b. 000CHOBBIBaTh U 00CYKIATh CIIOCOOBI edu.ru/subje
YMHOKEHUE U JIeTICHHE ynopsaounBanus apodeit. M306paxath ct/lesson/77
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https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
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https://resh.edu.ru/subject/lesson/7774/start/313297/

OOBIKHOBEHHBIX APOOCH;
B3aUMHO-OOpaTHBIE IPOOH.
Penrenune TekcToBBIX 3a/ad,
COJIEpIKaIINX APOOH.

OcHOBHBIE 3a71a4H Ha IPOOH.

[Tpumenenue OykB ais
3allUCH MAaTEMAaTHYECKUX
BBIPA)KECHUM U NPEJI0KEHUN

OOBIKHOBEHHBIE APOOU TOUKAMHU Ha
KOOPJMHATHOU IIPSIMOM; UCIIOJIB30BATh
KOOPJAMHATHYIO IIPAMYIO Ul CPaBHEHUS
npobeit. DopMyIupoBaTh, 3aMUCHIBATH C
HIOMOILbI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH JIpOOH; NCTIOIH30BAThH
OCHOBHOE CBOMCTBO ApO0OH IS
COKpaIIeHus ApoOeit u npu- BeAeHUs
JpoOu K HOBOMY 3HAaMEHATEIO.
[IpencraBisaTh CMELIAHHYIO IpOOb B BUE
HENPABWJIBHOM U BBIACIATH LEIYIO YacTh
quciia U3 HENPaBUILHOU JpOOH.
BeimonusaTe apupmernueckue qeicTBus ¢
OOBIKHOBEHHBIMHU JPOOSIMH; IPUMEHSATh
CBOMCTBA apU(PMETUUECKUX NESHCTBUM IS
palMoOHANN3alY BBIYMCIICHU.
BBINOMHATE IPUKHUIIKY U OLIEHKY
pe3ynbTaTa BIYMCICHUN; ITpeIaraTb 1
IIPUMEHATH IPUEMBI IPOBEPKHU
BbIUMCIeHUN. [IpoBOANTE UCCaE0OBAHMS
CBOWCTB /Ipo0eii, onupasich Ha YUCIOBBIE

74/start/313
297/

https://resh.

edu.ru/subje
ct/lesson/77

74/start/313
297/

https://resh.

edu.ru/subje
ct/lesson/77

61/start/288
262/
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AKCIIEPUMEHTHI (B TOM YHUCJIE C IIOMOIIBIO
KoMIIbloTepa). Pacro3HaBaTh HCTUHHBIE U
JIO’)KHBIE BBICKA3bIBaHUS O IPOOSIX,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUSA
BBICKa3bIBaHUM. Pemarh TeKCTOBBIC
3a/1auu, coJiep)KaIue JpoOHbIE TaHHbIC, U
3aJla9d Ha HaXO0XKJICHUE YaCTH I[EJIOTO U
IIEJIOTO I10 €T0 YAaCTH; BEIABIATE UX
CXOJZICTBA U pa3inuus. MoaenupoBaTh X0
pelIeHus 3a/1a4i C IOMOUIbIO PUCYHKA,
cXeMmbl, Ta0uibl. [IpuBoauTh, pa3doupars,
OIICHUBATh PA3JIMYHBIC PELICHUS, 3aAMTUCH
pelIeHUi TEKCTOBBIX 3aaa4d. Kpurtnuecku
OLICHUBATH MOJYYEHHBIN PE3yNbTAaT,
OCYILECTBISATh CAMOKOHTPOJIb, TPOBEPSIS
OTBET Ha COOTBETCTBUE YCIIOBHIO,
HAXOJUTH OIMINOKHU. 3HAKOMUTHCH C
UCTOpUEH pa3BUTHs apUPMETHKN

Harnsanas MHOTOYTOJIbHUKH. OnuChIBaTh, UCTIOIB3YS TEPMHUHOJIOTHIO, https://resh.
TeOMETPHSL. YeTbIpEéXyroibHUK, M300paxaTh C MOMOIIBIO0 YEPTEKHBIX edu.ru/subje
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https://resh.edu.ru/subject/lesson/7737/start/233673/

MHoroyroyibH
uku (10 1)

MPSIMOYTOJIbHUK, KBaApaT.
[TpakTyeckas pabora
«TocTpoenue
MPSIMOYTOJIbHHKA C
3aJlaHHBIMU CTOPOHAMHU Ha
HEJIMHOBAHHOW Oymarey.
TpeyroiabHUK.

[Lmomane u nepumeTp
MPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, €IUHUIIbI
M3MepeHus TUIOIIA TN,
[TepumeTp MHOTOYTOJIBHUKA

UHCTPYMEHTOB U OT PYKH, MOJEIINPOBATh
u3 Oymaru MHOTOyroibHUKH. [IpuBoanTH
IpUMEpPbI 0OBEKTOB PeaIbHOIO MHPA,
UMEIIUX (HOpMy MHOTOYTOJIEHUKA,
HpSMOYTOJIbHUKA, KBAJpaTa,
TpPEYrojbHUKA, OLIEHUBATh UX JMHEHHbIE
pasmepsl. BeIUMCIATh: nepuMeTp
TPEYroJbHHUKA, IPSIMOYTOJIbHUKA,
MHOI'OYTOJIbHUKA; IJIOLIA/b
IpsIMOYTOJIbHUKA, KBajapaTa. M300paxaTh
OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U
TYNOYTOJIbHbIE TPEYroJbHUKU. CTPOUTH Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare
KBaJIpaT U MPsIMOYTOJIbHUK C 331aHHBIMU
JUIMHaMHU cTOpoH. MccnenoBaTs cBOKCTBa
NpsIMOYTOJIbHHMKA, KBaJpaTa IyTEM
HKCIIEpUMEHTA, HAOIIOICHUS, U3MEPEHMUS,
MOJIEJIMPOBAHUS; CPABHUBATh CBOMCTBA
KBaJpaTa U NpSIMOYTOJIbHUKA.
KoncTtpynpoBaTh MaTeMaTuyeckue
IIPEJIJIOKEHUS C IIOMOILBIO CBS30K

ct/lesson/77
37/start/233
673/

https://resh.

edu.ru/subje
ct/lesson/77

32/start/325
583/
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«HEKOTOPHIY, «It000ii». Pacrio3HaBaTh
WCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS O
MHOTOYT'OJIbHUKAX, IPUBOJIUTH IPUMEPHI U
KOHTprpumepsl. MccnenoBarsb
3aBHCHMOCTb IUIOIIAIN KBaJpaTa OT
JUTMHBI €T0 CTOpOHBIL. Mcnonb3oBaTh
CBOICTBA KBaJ[paTHOM CETKHU IS
noctpoeHus Guryp; pa3ouBarth
MPSIMOYTOJIBHUK Ha KBaJAPAThI,
TPEYTOJIbHUKHU; COCTABIISTH QUTYPHI U3
KBaJIpPaTOB U NPSIMOYTOJILHUKOB U
HAXOJUTh UX TUIOIIA]h, pa30UBaTh QUTYPHI
Ha MPSAMOYTOJIFHUKU U KBAJPAThI U
HaxXOJIUTh UX TUIOMIAb. BeipaxkaTs
BEJIMYMHY ILJIOIIA/IA B PA3JIMYHBIX
eAMHUIIAX U3MEPEHUST METPUIECKOM
CHUCTEMBI MEp, TIOHUMATh U UCII0Ib30BaTh
3aBUCUMOCTH MEXITY METPHUUYECKUMU
eAVMHUIIAMU U3MEPEHHUSI TTOIIA/IH.
3HAKOMUTBCS ¢ PUMEpPaMU TPUMEHEHUS
TJIOIIA U ¥ IEPUMETPA B MPAKTUUECKUX
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curyaiusx. Penrats 3aauu U3 peaibHON
JKU3HU, TIpeJyiaraTh 1 00CyKIaTh pas-
JIMYHBIC CIIOCOOBI PELICHNUS 3a1a4

JecsTuunbie
Ipodu
(38 1)

JlecsaTHaHas 3alKCh APOOEi.
CpaBHEHHUE TECATHYHBIX
npobeit. JleiicTBusi ¢
JIECATUIHBIMH APOOSIMHU.
OxkpyrieHne JecITUIHBIX
npoOeii. PerieHne TeKCTOBBIX
3a/1a4, CoJIepXKaIuX ApooHu.
OcHOBHBIE 3371a4¥ Ha IPOOH

[IpeacTaBisTh AECATUUHYIO TIpOOb B BUJIE
OOBIKHOBEHHOM, YNTATh U 3aIIMCHIBATh,
CpPaBHHBAThH JICCATUIHBIE IPOOH,
npeayiaraTth, 00OCHOBBIBATh U 00CYX/IaTh
CIOCOOBI YIOPSAOUYNBAHUS AECIATUIHBIX
npobeii. 300pakarh 1ecaTUUHbIE 1poOH
TOYKaMH Ha KOOPAMHATHOU MPSMOM.
BbISIBISATH CXOJCTBA M pa3anyus MpaBuil
apuMeTUIECKUX EeHCTBUM C
HATypaJbHbIMU YHCIIAMU U JECATUYHBIMU
IpoOsSIMH, OOBIICHATE UX. BBIMOTHATH
apudmeTHuecKue AeHCTBUS C
JECATUYHBIMU JIPOOSIMU; BBITIOJHATH
MPUKUJIKY U OLIEHKY pe3yJibTaTa
BbIYMCIICHUN. [IpruMeHsTh CBOMCTBA
apuQMeTUUECKUX NeUCTBUHN IS
parMoHaIN3aIliN BRIYUCIICHH.
[IpuMeHATh NpaBUIIO OKPYTIICHUS

https://resh.

edu.ru/subje
ct/lesson/69

03/start/235
409/

https://resh.

edu.ru/subje
ct/lesson/69

02/start/236
092/

https://resh.

edu.ru/subje
ct/lesson/68

08/start/308
521/

https://resh.

edu.ru/subje
ct/lesson/68
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JeCATUYHBIX apobei. [TpoBoauTh
MCCJIEJOBaHMSI CBOMCTB JAECSTUUHBIX
IpoOel, onupasich Ha YUCIIOBbIE
HKCIIEPUMEHTHI (B TOM UHUCIIE C IOMOIIbIO
KOMIIbIOTEPA), BBIABUIaTh TUIIOTE3bI U
IPUBOJUTH UX 00OCHOBAHUS.
Pacrnio3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUS O IPOOSIX, IPUBOIUTH
HOPUMEPBI U KOHTPIPUMEPBI, CTPOUTH
BBICKa3bIBAaHUS M OTPHUIIAHUS
BbICKa3bIBaHU. Pemiate TekcToBBIE
3a71auu, coJleprKalue IpoOHbIe TaHHbBIE, U
Ha HaXO0XJIeHUE YacTH 1IeJI0r0 U 11eJI0ro Mo
€r0 YacTH; BBISBIIATH UX CXOJCTBA U
paznuuust. MoJenupoBaTh X0/ pelieHus
3aJ1a4M ¢ IOMOUIbIO PUCYHKA, CXEMBI,
tabmunpl. [IpuBoauTh, pazouparts,
OLICHMBATh Pa3JIMYHbIE PEIICHHUs, 3alIUCH
pelLIeHU TeKCTOBBIX 3a1a4. OnepupoBaTh
JIPOOHBIMH YHCIIAMHU B PEATBHBIX
KU3HEHHBIX cuTyauusx. Kpurnyecku

96/start/236
236/
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OLICHUBATH IOJIYYE€HHBIN pE3yIbTarT,
OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBHUIO,
HAXOJUTh OMIMOKH. 3HAKOMHUTHCS C
UCTOpHUEH pa3BUTHs apuPMETHKU

Harnsamnas
TEOMETPHSI.
Tenau
¢burypsl B
MIPOCTPAHCTBE
(9 9)

MHOrorpaHHMKH.
N3obpaxenue
MHOI'OIrpaHHUKOB. Monenn
IIPOCTPAHCTBEHHBIX TeEIl.
[IpssMOyTONBHBIM
napasiesnenunes, Kyo.
Pa3Béprku kyba u
napaJiesienunea.
[IpakTnueckas padora «Pas-
BEpTKaA KyOa». OO0BEM KyOa,
MPSIMOYTOJIBHOTO
napaienenumnena

Pacrnio3HaBaTh Ha yepTexkax, pUCyHKax, B
OKPY’KaIOILIeM MUPE IPSAMOYTOJIbHBIN
napajuiesenunes, Kyo, MHOrorpaHHHKH,
OIUCBIBATH, UCIIOJIb3Ys TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHBIE Pa3MEPHI.
[TpuBOANTE MpUMEPHI 00BEKTOB PEATBHOTO
MUpa, IMEIOUINX (OPMY MHOTOTPaHHHKA,
HOPSMOYTOJIBHOTO Mapajuiesenunenaa, Kyoa.
N3o0paxars Ky0 Ha KiieTuaToit Oymare.
HccnenoBaTh cBoiicTBa Ky0a,
MPSIMOYTOJIBHOTO Napajuleenunena,
MHOT'OI'PaHHHUKOB, HCIIOJIb3YSI MOJIEIH.
Pacnio3znaBaTh 1 U300pakaTh pa3BEPTKU
KyOa 1 napasuienenunena. MoieiapoBarb
Ky0 ¥ mapajuiesienurnea u3 Oymara u
POYMX MAaTEPUAIOB, OOBSICHITH CIOCOO

https://resh.

edu.ru/subje
ct/lesson/77

36/start/312
523/
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MoaenupoBanus. HaxonauTts usmepenus,
BBIYUCIIATH IUIOLIA/(b TIOBEPXHOCTH; 00BEM
KyOa, IpsIMOYT0JILHOTO Napaiesienune 1a;
HCCIIEIOBATh 3aBUCUMOCTh 00bEMa KyOa OT
JUIMHBI €ro pedpa, BbIIBUTATh U
000CHOBBIBaTh TUIIOTESY.

HaGnronate 1 IpoBOANTH aHATIOTUU
MEX1y MOHATUSAMH IUIOIIA U U 00bEMA,
nepuMeTpa U IUIOIAA1 HOBEPXHOCTH.
Pacnio3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUSI O MHOTOTPaHHUKAX,
IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPBHIL,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BbICKa3bIBaHU. PemaTe 3amaun u3
peabHON JKU3HU

[ToBTOpEeHue n
00001IeHne
(10 9)

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOOB Kypca 5
KJacca, 00001enne 3HaHui

Brrunciars 3HaueHUs BBIPAKECHUH,
COZIepXKalIluX HaTypaJlbHbIC YUCIA,
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH,
BBITIOJTHATH MPeo0pa3oBaHUs YHCE.
Br16upaTh cioco0 cpaBHEHHS YUCEll,
BBIYHCIICHU, IPUMEHSTh CBOWCTBA
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apuMeTUYECKUX JECHCTBUN TS
paloOHaIN3au1 BBIYUCICHUH.
Ocy1ecTBIsTh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCUCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BBIYMCICHUN. Pemmare 3anaun
U3 peajbHOM )KU3HU, IPUMEHSATh
MaTEeMaTUYECKHUE 3HAHUSA I PEILICHUS
3aJa4 U3 IpYrux y4yeOHbIX MPEIMETOB.
Pemats 3a1aun pa3HbIMu criocobamy,
CpaBHUBATh CITIOCOOBI pEIICHUS 3a/1a4H,
BBIOMPATh PAllMOHAIBHBIA CIIOCO0

6 xmacc (170 u)
HazBanue OcHoBHOE coaepkaHue OcHOBHBIE BU/IbI IEITETLHOCTH 00YJaOLINXCS
pasznena
(4ucio 4acoB)
Harypanbusle | Apupmerndeckue 1eicTBUs ¢ | BeIMoaHAT, apudMeTnueckue JeiCcTBUS C
yucia MHOT'03HAaYHbIMU MHOT'03HAYHBIMU HaTYPAJIbHBIMH YUCJIAMHU, HAXOAUTH
(30 4) HaTypaJIbHBIMU YUCIIAMH. 3HAYEHUS YHCIIOBBIX BBIPAKEHUH CO CKOOKamMu U 0e3

YucaoBbie BBIPDAKCHUA,

CKO60K; BBIYMCJIATH 3HAYCHUA BBIpa)KCHI/II\/'I, COZACPpIKAINX
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MOPSAZIOK JICUCTBUI,
HCIIOJIB30BAHKME CKOOOK.
OxkpyriieHre HaTypaJlbHBIX
yucen. [lenurenu u KpatHele
YHpClia; HauOOJIbIINHA OOLIHI
JICIINTCIbL U HAUMCHBIIICE
oOmiee kpaTHoe. Paznoxkenue
YHUCJIa HA POCTHIE
MHOKHTEIH. J{eTMMOoCTh
CYMMBI ¥ IPOU3BEIACHMSI.
JleaeHue ¢ 0CTaTKOM.
Pemenne TeKCTOBBIX 3aMa4

CTENEeHU. BBIMOTHATh NPUKUIKY U OLICHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUN, TPUMEHSTH IPUEMBI IPOBEPKU
pesyibrara. Mcnonbs30BaTh MPU BHIYUCICHUSIX
MEPEMECTUTEIBHOE U COYETATEIBHOE CBOMCTBA CIIOAKEHHUS
Y YMHOXEHUSI, paCIPeICIUTEIbHOE CBOMCTBO
YMHOKE€HHSI OTHOCUTEJIBHO CJI0KEHUS, CBOMCTBA
apudMeTHIeCcKuX JericTBuid. MccmeaoBaTh YMCIIOBBIE
3aKOHOMEPHOCTH, IPOBOJUTH YUCIIOBBIE IKCIIEPUMEHTHI,
BBIIBUTaTh M 00OCHOBBIBATh runore3bl. DopmynupoBaTh
OTpEeNIeTICHUS JEIUTEII U KPaTHOTO, HAnOOJIbIIIEro
0011Iero IeIUTENs] 1 HAMMEHBIIIETO OOIIEro KpaTHOT O,
MPOCTOTO U COCTABHOTO YMCEIT; UCHOJI30BATH 3TH
MOHSATHS TIPU PelIeHUHU 3aAa4. [[puMeHsITh aaropuTMbI
BBIUMCJICHHS HAMOOJIBIIEr0 OOIIETO NEIUTEII U
HAaUMEHBIIETO OOIIEro KPaTHOTO ABYX YMCEIN, aITOPUTM
Pa3JIOKEHUS YUCiIa HA TPOCThIE MHOKHUTEIH.
HccnenoBats ycinoBust AenMMoCTy Ha 4 1 6.
UccnenoBats, 00Ccyxaath, GOpMyIupoBaTh U
000CHOBBIBATh BBIBOJ] O YETHOCTH CYMMBI,
MIPOM3BENICHUS: IBYX YETHBIX YHCE, IBYX HEYETHBIX
yuclie, 4éTHOoro U Heu€THoro uncen. McciaenosaTh
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CBOICTBA IETMMOCTH CYMMBI U ITPOU3BEACHUS YUCEIL.
[TpuBOIMTE MpUMEpPBI YUCEN C 33JaHHBIMU CBOICTBaMH,
pacro3HaBaTh BEPHBIE U HEBEPHBIC YTBEPKICHUS O
CBOICTBaxX 4KCENl, OPOBEPIaTh HEBEPHbBIE YTBEPKICHUS
C TIOMOILBIO KOHTpIpUMepoB. KoHcTpynpoBaTh
MaTEMaTUYECKNUE IPETIOAKEHHS C TIOMOILBIO CBA30K «H»,
«HIIN», «ECIH..., TO...». PelaTs TEKCTOBBIE 3a1a4H,
BKJTIOYAIOIIUE MTOHITHUS ACTUMOCTH, apU(PMETHIECKIM
Croco0oM, MCII0JIb30BaTh MepedOp BCEX BO3ZMOXKHBIX
BapHaHTOB. MoJienupoBaTh X0/l peleHUs 3a7auu C
IIOMOILBIO PUCYHKA, CXeMBbl, Tabuubl. [IpuBoanTs,
pa30upath, OLIEHUBATH PA3JIMYHBIE PELLIECHUS, 3aIIUCH
pELIeHnI TEKCTOBBIX 3a1a4. Kpurnuecku oneHnBarhb
MIOJIyYEHHBIH pe3ysbTaT, HAXOAUTh OIINOKH,
OCYILIECTBIISATE CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBHUE YCIOBHUIO.

Harnsagnas IlepnenukynspHeie npsimMele. | Pacio3HaBaTh Ha 4epTekax, pUCyHKax Ciiydau
reoMeTpHsl. [TapannenbHble MpsMBbIE. B3aMMHOI'0 PACTIONIOKEHUS IBYX MpsMbIX. M300pakats ¢
[Tpsimble Ha PaccrosiHne Mexny AByMs MIOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB HA HEJIMHOBAaHHOU
IJIOCKOCTH TOYKaMH, OT TOUKH J10 U KJIeT4aToi Gymare JiBe epeceKaroluecs npsimbie, 1Be
(7 1) IIPSIMOM, JAJIMHA IYTH HA napaJuleJIbHbIE IPSIMBIE, CTPOUTH NPSIMYIO,
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KBaJipaTHOM ceTke. [Ipumepsl
MPSIMBIX B POCTPAHCTBE

NEPIEHIUKYISIPHYIO JaHHOU. [IpuBOINTE pUMeEpBI
[apaJUIEIbHOCTH U NEPIEHANKYISIPHOCTH IPSIMBIX B
IIPOCTpaHCTBE. Pacnio3HaBaTh B MHOIOYTOJIBHUKAX
NEPIEHUKYJIIPHBIE U NapajlieIbHble CTOPOHBI.
N300pakaTb MHOTOYTOJIBHUKH C NapauIeIbHBIMH,
NEpIEeHIUKYJIApHbIMUA cTopoHamMu. HaxonuTe paccTosHue
MEXy IBYMsI TOUKaMH, OT TOYKH JI0 NIPSMOM, JUINHY
IyTH Ha KBAaJPATHOHN CETKE, B TOM YHUCIIE UCIIOJIb3YS

11(POBBIE PECYPCHI

Hpobu
(32 9)

OObIKHOBEHHAs IPOOB,
OCHOBHOE CBOMCTBO JIpO0OH,
COKpAIIeHHE TPOOCii.
CpaBHeHue 1
yHOpsAOYMBaHUE JIpOOEH.
JlecsiTuuHbie Apodu 1
METpHYECKas CUCTEMA Mep.
ApudmeTrnueckue IeHCTBUS C
OOBIKHOBEHHBIMH 1
JECSITUUHBIMH IPOOSMHU.
Otnomenue. /lenenue B
JTAHHOM OTHOIICHUHU.

CpaBHHBATH U YIOPSIOUYMBATH IPOOH, BEIOMPATH CIIOCOO
cpaBHeHUs 1pooei. [IpencTaBisaTh gecATHYHBIC APOOH B
BUzIe OOBIKHOBEHHBIX Ip0oOei M OOBIKHOBEHHBIC B BUJIC
JECATUYHBIX, KCIIOJIb30BaTh SKBUBAJICHTHBIC
NpeICTaBICHUS APOOHBIX YHCET MPH UX CPABHEHUH, MTPH
BbIUUCIIEHUSX. VICIIONB30BaTh JecATUYHbIE po0u Mpu
npeoOpa30BaHUU BETMYMH B METPUUYECKON CHCTEME Mep.
BeinonusaTe apupmeTnyeckue 1eicTBus ¢
OOBIKHOBEHHBIMH U JACCATUIHBIMU APOOSMHU.

BbIuucnaTe 3HaU€HUS BBIPAKEHUH, COAEPIKAIINX
OOBIKHOBEHHBIE H JICCATUIHBIEC APOOH, BBHITIOIHSIT
npeoOpaszoBanus qpobeil, BEIOUpaTh crnoco0, MPUMEHSITh
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Macuta0, nponopuusi.
[lonsiTHe mpoLeHTa.
Brruncnenue npoueHra ot
BEJIMYUHBI U BEJIMYUHBI 110 €€
npoueHry. Pemenue
TEKCTOBBIX 3aJ1a4,
CoJIepKalIUX ApoOH U
npoueHTsl. [IpakTnueckas
pabota «OTHOLIEHHE ATUHbI
OKPY>KHOCTH K €€ TUaMeTpy»

CBOMCTBA apu(METUUCCKUX TEHCTBHUM JIJIs
paroHanu3anuy BerauciieHnid. CoCTaBlIATh OTHOIICHHUS
Y TIPONOPIUH, HAXOIUTh OTHOILICHUE BEJIMYUH, JICTUTh
BEJIMYMHY B JAaHHOM OTHOIIeHUH. HaxoauTh
HKCIIEPUMEHTAIBHBIM MTYTEM OTHOLICHHUE JITTMHBI
OKPY’KHOCTH K €€ nuamerpy. HTepnpeTupoBarh
MacIiTad Kak OTHOUICHHE BEJIMYUH, HAaXOAUTh MacIITad
TUTaHAa, KapThl U BBIYUCIIATH PACCTOSHUS, UCIIOIb3YS
Macitad. OOBSICHATH, YTO TAaKOE MPOIICHT, YIIOTPEOISITh
000pPOTHI PeUM CO CIIOBOM «ITPOLICHT». BhIpakarh
MPOLIEHTHI B POOSIX U APOOU B MPOIEHTAX, OTHOIICHUE
JIBYX BEJMYMH B MIPOIEHTaX. BEIYUCIATE MPOIICHT OT
Yrclia ¥ YUCIIO 0 ero npoueHTy. OKpyrisaTs qpodu u
MPOIIEHTHI, HAXOAUTh MPHOIMKeHUS Yrcel. Pemrars
3aJja4uM Ha 4acTH, MPOIICHTHI, MPOTOPIIMH, HA
HaxO0XJIeHHe ApoOu (TPOIEHTa) OT BETUYUHBI U
BEJIMYMHBI 110 €€ ApoOu (IIPOLEHTY), IpoOH (IPOLIEHTA),
KOTOPBI COCTABIISET OJTHA BEJIMYMHA OT JIPYTOM.
[TpuBOIUTH, pa30upaTh, OLICHUBATH PA3IMYHBIC PEIICHUS,
3alMCH PELICHU TEKCTOBBIX 3aAa4. M3Bnekarhb
nH(OPMAIIMIO U3 TAOJIUIl U TUarpaMM,
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HHTCPIPETUPOBATH TaOJIMYHBIE JaHHBIC, OIIPCACIIATH
HanOoJIbIlIee M HAMMCHbBIIIEE U3 MNPCACTAaBJICHHBIX NAHHBIX

Harnannas

FEOMETPHS.

CummeTtpust
(6 1)

OceBas cummeTpus.
[enTpanbHas cuMMeTpus.
ITocTpoeHre CUMMETPHUYHBIX
¢uryp. [Ipaktrueckas padbora
«OceBast CHMMETPHSI».
CumMMeTpHs B IPOCTPAHCTBE

Pacrio3naBaTh Ha yepTekax ¥ U300paKEHHSIX,
n300pakaTh OT PyKH, CTPOUTH C MTOMOIIIBIO
HUHCTPYMEHTOB (UTYpY (OTPE30K, JOMaHYIO,
TPEYroJbHUK, MPSMOYTOJIBHUK, OKPYKHOCTD),
CUMMETPHYHYIO TAHHOW OTHOCUTEIBHO MPSIMOU, TOUKH.
HaxonuThs mpuMepsl CHMMETPUHN B OKPYXKAIOIIEM MHpE.
MopenupoBars U3 Oymaru iBe GUTypbl, CHAMMETPHYHBIC
OTHOCHTEJIBHO MPSIMOM; KOHCTPYHPOBATh
reoMeTpUYecKre KOH(DUTypaluy, HCIOIb3Ys CBOMCTBO
CUMMETPHH, B TOM YHUCIIE C TOMOIIBIO TUPPOBBIX
pecypcoB. MccnenoBars cBoicTBa H3YUEHHBIX QUTYD,
CBSI3aHHBIE C CHMMETPHEH, UCTIONB3YS KCIIEPHMEHT,
HabmroieHue, MosienupoBaHue. OG0CHOBHIBATS,
OTIPOBEPTaTh C TOMOIIBI0 KOHTPIIPUMEPOB YTBEPIKICHHS
0 CUMMETpHH (uUryp

Beipaxenus ¢
OyKkBaMu
(69)

[Ipumenenue OykB JiIst
3alMCH MaTEMaTHYECKUX
BBIPXEHUH U MPEATI0KEHUH.
bykBEeHHbIE BBIpa)KEHHUS U

Hcnonp3oBatk OYKBBI A1 0003HAYEHUSI YUCEl, TIPU
3allUCH MAaTEMAaTHUYECKUX YTBEPKIEHHI, COCTABIIATh
OYKBEHHBIE BBIPQXKEHHUS 10 YCIOBHUIO 3a/1a4H.
HccnenoBaTh HECTIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
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YKCJIOBBIE ITOICTAHOBKHU.
bykBeHHBIE paBEHCTBA,
HaXO0XJIECHUE HEU3BECTHOI'O
KOMITIOHEHTa. POpMyIIbI

MCIIOJIb30BaTh OYKBBI JIs UX 3aMKUCU. Borancnsateh
YHCIOBOE 3HAYCHHE OYKBEHHOTO BBIPAXKEHUS IPU
3aJJaHHBIX 3HAYEHUAX OYKB. 3anmuchbiBaTh GOPMYIIbI:
IepUMeTpa U MJIOLAAN IPSIMOYTOJIbHUKA, KBAApaTa;
JUTMHBI OKPY>KHOCTH, IJIOIIAAN KPYTa; BBIIOJIHITh
BBIYUCIICHUS 110 3TUM popmynam. COCTaBIATh GOPMYIIBI,
BBIPAXKAIOIINE 3aBUCUMOCTH MEK/y BEJIMYNHAMM:
CKOPOCTb, BPEMS, PAaCCTOSIHUE; 1I€HA, KOJIMYECTBO,
CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboThI;
BBITNOJIHATH BBIYUCIIEHUS 110 3TUM popmynam. Haxoaute
HEU3BECTHBII KOMIIOHEHT apu(METHUECKOTO AeHCTBUS

Harnsamnas
reoMeTpHs.
®urypsl Ha
IUIOCKOCTH
(14 9)

YeTsIpEXYrolbHUK, IPUMEPHI
YETBIPEXYTOJIBHUKOB.
[IpssMOyTONBHUK, KBAAPAT:
CBOMCTBA CTOPOH, YIJIOB,
nuaronanei. 3mepenue
yri0B. BUIbI TpEYrOJIBbHUKOB.
[IepuMeTp MHOTOYTOJIBHUKA.
[Tnomans Gurypst. Dopmyisl
IepuMeTpa ¥ IO
IIPSIMO- YIOJIbHUKA.

N300paxaTh Ha HETMHOBAHHOM U KJieT4aToi Oymare ¢
UCIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB YEThIPEX -
YT'OJIbHUKHU C 3aJTaHHBIMUA CBOMCTBaMMU: C mapaJljiCJIbHbI-
MU, NIEpIEHANKYISIPHBIMHU, PABHBIMU CTOPOHAMH,
IPSIMBIMU YTJIAMHU U JAP., PABHOOEIPEHHBII TPEYTOJbHUK.
[Tpennarate 1 06Cy)X1aTh CIOCOOBI, AITOPUTMBI
noctpoenus. MccnenoBarsb, HCIOB3YS IKCIEPUMEHT,
HaOJr0IeHNe, MOJIeIMPOBaHUE, CBOMCTBA
MpsIMOYTOJIbHHKA, KBaJipaTa, pa30uBaTh Ha
TpeyroabHUKU. OO0CHOBBIBATh, ONIPOBEPTaTh C MOMOIIBIO
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[TpubmmkEHHOE N3MEPEHHE
iomanu Guryp.
[IpakTrueckas pabota
«[Inomanp kpyra»

KOHTPIPUMEPOB YTBEPKACHHS O MPSAMOYTOJIbHUKE,
KBaJlpaTe, paclio3HaBaTh BEPHbIC U HEBEPHBIE
yTBepKIeHUs. MI3MepsATh U CTPOUTH € TOMOILBIO
TpPaHCIIOPTHUPA YIJIbl, B TOM YUCIJIE B MHOTOYT'OJIbHUKE,
CpPaBHUBATH YIJIbI; PACIIO3HABATH OCTPbIE, IPSIMBIE,
TyIIble, pa3BEPHYTHIE YIIbl. Paco3HaBaTh, H300paxkaTh
OCTPOYTOJIbHBIHN, IPAMOYTOJbHBINA, TYOYTOJIbHbIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYTOJILHUKH.
Bbruncnsate nepuMeTp MHOIOYTOJIbHUKA, TUIONIA/1b
MHOT'OYTI'OJIbHUKA Pa30MEeHUEM Ha IPSIMOYTOJbHUKH, Ha
paBHBbIE (DUTYPBI, UCTIOJIH30BATh METPUUECKUE €IUHUIIBI
M3MEpEeHUs AIUHbI U miomaau. Mcenonb3oBarhb
npuOIKEHHOE U3MEPEHUE AITUH U IUI0Iajei Ha
KJIeT4yaTou Oymare, NpuOMMKEHHOE U3MEPEHHE JITTUHBI
OKPYKHOCTH, IUIOIAIN KpPyTa

ITomoxxnrensH
BIe U
OTPHUIIATEIbHBI
€ uHcia

(40 )

[enbie yncna. Moaynb
YHUCla, FEOMETpUUIEcKast
WHTEPIIpETAIUS MOTYIIS.
UucnoBble TPOMEKYTKH.
ITonoxurenbHBIE U
OTPULIATEILHBIE YHCTIA.

IIpuBOAUTE IPUMEPHI UCIIOJIB30BAHUS B PEATIbHOM KU3HU
MIOJIOXKUTENBHBIX U OTPULIATEIBHBIX YUCEL.

N3006paxats 11eIble YKcia, MOJI0KUTEIbHbIE U
OTPULIATEIIBHBIC YKUCIIA TOYKAaMU Ha YUCIIOBOM IIPSIMOI,
HCITOJIB30BaTh YUCIIOBYIO MPSMYHO JUIsl CDABHEHUS YUCEIL.
IIpuMeHsATH NpaBUJIa CPaBHEHUs], YIIOPSIOUYHUBATH LEJIbIE
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CpaBHEHME MOJOKUTEIIBHBIX
Y OTPULIATEIIbHBIX YHCETI.
Apudmernueckue T1eUCTBUS C
MOJIOKUTEILHBIMU U
OTPULIATEIIbHBIMU YU CIIAMH.
Pemenue TekcTOBBIX 33124

YHUCJIa; HAXOJUTh MOyJb yrcia. DopMynupoBath
MIPaBUJIA BBIYMCIIEHUS C MMOJO0KUTEIbHBIMA U
OTpHULATEIbHBIMHU YU CIIAMU, HAXOAUTh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUMN, CONEPKAIIUX JECHCTBHS C
MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YHCIIAMH.
[IpuMeHsATH CBOMCTBA CIIOKEHHUS U YMHOKEHUS IS
npeoOpa3oBaHMsl CYMM U MPOM3BEICHUIMA

IIpencrasnenue | [IpsmMoyronpHas cucTeMa OOBSACHATD U WIUTFOCTPUPOBATH MOHATHE MPSMOYTOJIHLHOM

JQHHBIX KOOPJAMHAT HA IJIOCKOCTH. CHUCTEMBbI KOOPJMHAT Ha IJIOCKOCTH, UCII0JIb30BaTh

(6 1) KoopauHarel TOYKH Ha TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IIOCKOCTH
IJIOCKOCTH, adcIcca u TOYKH U (PUTYPBHI TIO 3a/IaHHBIM KOOPJIMHATAM, HaXOUTh
opaunata. Ctonbuareie u KOOPJMHATHI TOYEK. YUTATh CTOIOYATHIC U KPYTOBBIC
KpYT'OBbI€ JUArpaMMBl. JIMarpaMMbl; UHTEPIIPETUPOBATH TAHHBIE; CTPOUTH
[IpakTuueckas padbota croyidyaTsie quarpaMmmbl. Mcronp3oBaTh HHPOpMAIIUIO,
«IlocTtpoenue nuarpamm. MPEJICTAaBICHHYIO B TaONMUIIAX, HA AUAarpaMMax JIjis
Pemrenue TekcToBBIX 3314, pElIeHus] TEKCTOBBIX 3aa4 U 3a/1a4 U3 PeabHOM KU3HU
coJiepKaluX JaHHBIE,
MpEACTaBICHHBIC B TAOIUIIAX
Y Ha JuarpaMmax

Harnsannas [IpssMoyTONBHBIM Pacnio3naBaTh Ha yepTekax, pUCyHKax, ONKUCHIBATH

TEOMETPUSI. napajuiesienunes, Kyo, MUpaMUy, TPU3MY, IWIMH]IP, KOHYC, TIap, n300paxkarh
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durypsl B
MIPOCTPAHCTBE
(9 1)

npu3Ma, MupamMua, KOHYC,
WIAHIID, [ap U cdepa.
N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.
[Tpumeps! pa3BEpToK
MHOTOTPaHHHUKOB, IIUJIMH/IPA
u KoHyca. [Ipaktnueckas
pabota «Coznanue Moenei
MPOCTPAHCTBEHHBIX (PUTYPY.
[TonsaTne 06bEMa; eTMHUILIBI
n3Mepenus oobéma. O0bEM
MPSIMOYTOJIBHOTO
napauiesienuresna, Kyoa,
dhopmysl 00bEMa

UX OT PYKH, MOJIEIMPOBATh U3 Oymaru, IacTUINHA,
npoBOJIOKH U J1p. [IpuBOANTE MpUMEpPHl 0OBEKTOB
OKPY’KaIOLIEro MUpa, UMEIOLINX (GOPMbl HA3BaHHBIX Tell.
Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHMUE, BBICOTA, PAINyC U TUAMETP, Pa3BEPTKA.
W3yuaTh, NCHIONB3Ys AIKCIIEPUMEHT, HAOII0IeHHE,
U3MEpEHUe, MOJICIMPOBAHUE, B TOM YHCIIE
KOMITBIOTEPHOE, U ONMCHIBATh CBOMCTBA HA3BaHHBIX TEJ,
BBISIBJIATh CXOJICTBA U PA3JIUYUA: MEXY TUPAMHION 1
MPU3MOI; MKy IWIHHIPOM, KOHYCOM H IapOM.
PacrniozHaBaTh pa3BEpTKH Napasiesnenumnena, Kyoa,
MPU3MBI, TUPAMU/IbI, KOHYCa, IMINHAPA;
KOHCTPYUPOBATh JaHHbIE TeJa U3 Pa3BEPTOK, CO3/1aBaTh
ux mozenu. Co3/1aBaTh MOJIEH MTPOCTPAHCTBEHHBIX
¢buryp (13 6ymaru, IpoBOJIOKH, INIACTUIIUHA U JIp.)
W3mepsaTs Ha MOJIENSIX: JTHHBI p€0ep MHOTOTPaHHUKOB,
JMaMeTp I1apa.

BeiBonuth hopmyny o0bEMa NpSMOYTroJIbHOTO
napauenenunena. Beraucasats no popmynam: 00bEM
IPSMOYTOJIBHOTO NapauIeenuesa, Kyoa; uCIoIb30BaTh
eIMHUIIBI H3MepeHHsi 00bEMa; BEIYUCIATE 00BEMBI TEl,
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COCTaBJICHHBIX U3 KY6OB, napauiCICIMIIC 0B, PCIIaTh
3aaa4u C p€aJibHbIMU JaHHBIMU

[ToBTOpEHME,
O0001menue,
CucreMaTu3san
ust

(20 9)

[ToBTOpEHNE OCHOBHBIX
IOHATUH U METOJIOB KYpCOB 5
H 6 KJIacCOB, 0000IIeHHE U
cHCTeMaTHu3alus 3HaHu!

BbluncnsaTe 3HaueHus1 BBIPAXKEHUM, COAEpKaALUX
HaTypaJbHbIE, 1IEJIbIE, MOJOKUTEIIbHbIEC U OTPULIATEIbHBIC
qrciia, OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, BHITIOIHATH
npeoOpa3oBaHus Yncell U BhIpakeHui. Beioupars criocod
CpaBHEHUs 4Yucell, BbIuuciaeHul, [ [pumensaTs cBoiicTBa
apuMeTUYECKUX JEHCTBUN SISl pallMOHATIU3AINH
BbIYMCIICHHN. Pemars 3agaun U3 peaabHOMN )KU3HU,
MPUMEHATh MAaTEeMAaTHYECKUE 3HAHMS IJIs1 PEIICHHMS 33124
U3 IPYyTUX IPEeIMETOB.

Pemate 3a1aun pa3HbIMu crioco0amMu, CpaBHUBATb,
BBIOMpATh CIIOCOOBI PEIICHUS 3a/1a4H.

Ocy1ecTBISITh CAMOKOHTPOJIb BBITIOJIHSAEMBIX J1€HCTBUN
Y CaMONPOBEPKY PE3yNbTaTa BBIYUCICHUIN
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IIpu pa3paborke paboueil mporpamMmbl B TE€MAaTHYECKOM IUIAHUPOBAHUHM YYTEHBI BO3MOXKHOCTH
UCIIONIb30BAaHUsI  DJIGKTPOHHBIX (IIM(PPOBBIX) 00pa30BATENBHBIX PECYpCOB, SIBISIFOIIMXCSA Y4eOHO-
METOJMYECKUMH MaTepHajlaMu (MyJIbTUMEIUNHbIE MPOrpaMMBbl, AJIEKTPOHHbIE YYEOHMKU U 3aJaUHHKH,
KOJUICKIIUA ITU(PPOBEIX 00pa30BaTEIbHBIX PECYpCOB), UCIOIL3YEMBIMU MJii OOYyYEHUS W BOCIUTAHWSI,
MPEJICTABICHHBIMU B 3JIEKTPOHHOM (LM(POBOM) BUJE U PEATUIYIOIMIMMH JUJAKTUYECKUE BO3MOKHOCTH
UKT, conepxkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUU.
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pabouast mporpamma yueOHOTo Kypca «Anredbpay. 7 —9

Henu uzydyenus anreOpbl

Anrebpa sBIseTCS OAHMM M3 OMOPHBIX KYPCOB OCHOBHOM
IIKOJIBI: OHAa OO0ecleynBaeT HU3Yy4YeHHE IPYIMX IUCHUIUIMH, Kak
€CTeCTBEHHO — HAy4yHOro, TaK W TYMaHHMTapHOTO IIMKJIOB, €&
OCBOEHHE HEOOXOauMO ISl TPOAODKEHHS O0pa3oBaHUS U B
IIOBCEIHEBHOM u3HU. Pa3Butue y o0OydarooImuxcsi Hay4yHBIX
MPEJICTABICHU O MPOUCXOXKACHUU M CYIIHOCTU alreOpandyecKux
abcTpakiuii, crmoco0e OTpaxKeHHWs MaTeMaTHYeCKOH HayKOM
SABJIGHUH W TPOLECCOB B MpHUpPOAEe U  OOIIECTBE, pOJH
MaTEeMaTHYeCKOTO MOJCIUPOBAHUS B HAYYHOM IIO3HAHUU U B
MPaKTUKE CIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4yecTB MBIIUICHUS, HEOOXOAMMBIX Ui  ajanTainud B
coBpeMeHHOM  nuppoBom  oOmectBe. M3yueHume  anreOpsl
€CTeCTBEHHBIM  00pa3oM  00ecneunmBaeT pa3BUTHE  YMECHHA
HaOI01aTh, CPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTH  MBIIUICHHUS, CIIOCOOHOCTH  apryMEHTHUPOBAaHHO
00OCHOBBIBaTH CBOM JIEWCTBHS M BBIBOIBL, (DOPMYIHPOBATH
yrBepkaeHus. OCBOeHHE Kypca anreOpsl 00ecneunBaeT pa3BUTHE
JIOTUYECKOTO  MBIIIJIEHUs  OOYyYalolIMXCSA: OHHM  HCIIOJIB3YIOT
JIeTyKTHUBHBIE ¥ WHIYKTHBHBIE pPACCYXJCHUS, OOOOIIeHHE U
KOHKpeTu3aluio, alcTparupoBaHue M aHajoruro. OOydeHue
anredpe TpearnojaracT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIHHOMN
NesTeIbHOCTH 00YYaroLUXCcsl, T0O3TOMY CaMOCTOSATEIBHOE PEeIIeHNe
3aJjad  €CTECTBEHHBIM  00pa3oM  sIBISIETCS  peanu3anueit
JesITeIbHOCTHOTO MPUHIIUIIA 00Y4EHUSI.

B crpykrype mnporpamMmbl y4yeOHOro Kypca «Auredpay
OCHOBHOH IIIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COJepiKaTelbHO-
METOAMYECKHE JTUHHUU: «UHCIa U BBIYUCICHUSY; «ANredpandecKue
BBIpQKEHUS»; «YpaBHEHUS U HepaBeHCTBa»; «DyHkimumn». Kaxnas
U3 OTHX COJEP)KATEIbHO-METONNYCCKUX JIMHUN pa3BHBAaeTCS Ha
NPOTSDKEHUHM TPEX JIeT M3y4eHHs Kypca, €CTeCTBEHHBIM 00pa3zoM
MepeIuIeTasiCh ¥ B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUAMH. B xo7e
U3yYyeHHUs  Kypca  OOy4yalomMMCs  OPUXOIUTCA  JIOTMYECKH
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paccyxarb, MCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN s3bIK. B
CBSI3M C 3TUM LI€JIeCO00pa3HO BKJIIOUUTH B IPOrpaMMy HEKOTOpPbIE
OCHOBBI JIOTMKH, IIPOHU3BIBAIOLIME BCE OCHOBHBIE Ppa3/eiibl
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIME OBJIAICHUIO
00y4arolUMUCS OCHOB YHHBEPCAJIbHOTO MAaTEMaTHYECKOrO SI3bIKA.
Takum 00pa3oMm, MOXHO YTBEPXKAaTh, YTO COJACPKATEIBHOU H
CTPYKTYpHOM OCOOEHHOCTBbIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUKM «Yucna W BBIYUCICHUS) CIHYKUT
OCHOBOHM JUIsI JalbHEHMINEro M3yuyeHHs MaTeMaTHUKH, CIIOCOOCTBYET
pa3BUTHIO y  OOy4aroummxcs  JIOTUYECKOTO  MBIIUICHHUS,
(OPMUPOBAHHUIO YMEHHS IIOJIB30BATHCS AJITOPUTMaMH, a TaKkKe
MPUOOPETEHUI0 MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX ISt
MOBCEHEBHOW XW3HU. Pa3BuThe NOHATHS O YUCIE B OCHOBHOM
LIKOJIE CBSI3aHO C PALMOHAJIBHBIMU U UPPALMOHAIBHBIMHU YUCIIAMU,
(dbopMUpOBaHHEM TPEICTABICHUA O JCHCTBUTEIHLHOM 4YHUCIIEC.
3aBeplIeHHE OCBOEHHUS YMCIOBOM JIMHUM OTHECEHO K CTaplieMy
3BEHY 00I1er0 00pa30BaHMUs.

Conepxxanue JIBYX anredpanvyecKux JUHUN —
«AIredpanuecKkre BBIPAKEHUS» U «YPaBHEHUS U HEPABEHCTBA»
croco0cTByeT (POPMUPOBAHHUIO Y OOYUAIOIIUXCSI MAaTEMATHUECKOTO
anmnaparta, HEOOXOJUMOro Jjsi pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3a1ady. B
OCHOBHOM IIKOJNE Yy4eOHBIM MaTepuan TpYHNIUPYETCs BOKPYT
paloHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HAYCHHE
MaTeMaTUKH KaK s3bIKa JUIA TOCTPOCHHS MaTEeMaTHYECKUX
MOJEJIel, ONHCAHMS MPOLIECCOB U SBJIEHUM peanbHOro mupa. B
3amaun 00y4YeHUs1 anreOpe BXOMIT TaKXKe JalIbHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YaCTHOCTH, MJIs
OCBOGHHMS Kypca UWH(MDOpPMATUKH, U OBJAJICHUE HaBBIKAMHU
JeNyKTUBHBIX paccyxkaeHuil. [IpeodpazoBanue CUMBOIBHBIX (HOpM
BHOCUT CBOHM crmenupuYecKuid BKJIAJl B pPa3BUTHE BOOOpaKCHHUS,
CIOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPUECTBY.

Coneprxanme byHKIIMOHATBEHO-TpadUIECKON JTUHUN
HAIEJICHO Ha MOJYYeHHE MIKOJIbHUKAMH 3HAaHUHM O (YHKIUSX Kak
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BaXKHEHIIE  MaTeMaTUYECKOM MOJAEIM JJI OIMCAaHusI U
MCCIICIOBAHMS Pa3HO- 0OPa3HBIX MPOIECCOB U SBICHUN B MPHUPOJIC
u obmiecTBe. M3ydeHue 3Toro mMarepuaia CriocoOCTBYET Pa3BUTHIO
y o0yJarmuxcs YMEHUS HCII0Ib30BaTh pasuyHbIC
BBIPA3UTEIbHBIE CPEACTBA s3bIKA MATEMaTHKU — CIIOBECHBIE,
CUMBOJIMYECKUE, rpaduueckre, BHOCHT BKIAJ B (OpPMHUPOBAHUE
MPEACTABICHUN O POJIM MAaTEeMATHKU B pa3- BUTUU LIUBWJIM3AIIUU U
KYJIbTYpPHI.

Mecto yueOHOTro Kypca B yueOHOM IJIaHe

CormacHo y4yeOHOMY IilaHy B 7 — 9 kiaccax wu3ydaercs
yueOHbBIl Kypc «AunreOpa», KOTOPBIH BKJIIOYAET CIEIYIOIINe
OCHOBHBIE pasfenibl coaepkaHus: «Uucna U BBIYMCICHUAN,
«AnrebpanuecKkue BBIpOKEHHS», «YpaBHEHHS M HEPABEHCTBAY,
«DyHKIUNY.

Y4eOHbIN TulaH Ha W3y4yeHHe anreOpsl B 7 — 9 Kiaccax
OTBOAUT 3 y4yeOHBIX YacOB B HEJENI0 B TEUEHHE KaXKJOro roja
o0y4eHus, BCero 3a Tpu roaa o0yderus —306 y4eOHBIX 4acoB.

Conepxanne yaeOHOTO Kypca
7 Knacc

Ywucna v BEIYUCICHUS

ParnonansHbBIe YnCiIa

HpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXO] OT OJTHOMN
dbopMel 3amucu Apobeii k apyroi. [loHATHE palmoOHATBFHOTO YHCIA,
3aMuch, CpaBHEHHE, YIOPSJAOYMBAHUE PAIMOHATBHBIX YHCEIL.
Apudmerndeckre AeUCTBUS C pallMOHAILHBIME YnciIaMu. Perienue
3a/1a4 U3 peajqbHOM MPAaKTHKW HA YaCTH, HAa TPOOH.

CreneHb ¢ HaTypaJbHbIM [OKa3aTeJIeM: OIpEICIICHHUE,
npeoOpa3oBaHUe BBIPAKEHUNW Ha OCHOBE ONPENEICHUs, 3alucCh
OonpImux uncend. [IpomeHThl, 3amUCh TMPOIEHTOB B BUAE IPOOU U
npoOu B BHJI€ TPOIEHTOB. TpH OCHOBHBIE 33/1aud Ha TPOIICHTHI,
pelieHue 3a1a4 U3 peasibHON MPaKTUKH.

[IpumeHneHrne TPU3HAKOB JCIUMOCTH, PA3JIOKEHUE HaA
MHOKUTEJIN HaTypadbHBIX YHCE.
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PeasibHble 3aBUCHMMOCTH, B TOM 4YHCIE IpsiMas U oOpaTHas
IIPOIOPLIOHAIBHOCTH.

Anrebpanueckue BbIpaXKEHUs

[lepemeHHbIE,  4YMCIOBOE  3HAYEHHE  BBIPAXKEHUS  C
HEPEMEHHOII. Jomnyctumsie 3HA4YeHUs IIEpEMEHHBIX.
IIpencraBieHre 3aBUCUMOCTH MEXJy BEJIMYMHAMM B  BHJE
dbopmynel.  Berumcnenus 1o  dopmynam.  IIpeoOGpaszoBanue
OYKBEHHBIX BBIPDOKEHHH, TOXXICCTBEHHO pPAaBHbIC BBIPAKCHUS,
IopaBuia IpeoOpa3oBaHHMs CYMM M HIpPOM3BEACHUM, IIpaBuiIa
PacKpBITUSI CKOOOK M TIPUBEICHUS TIOJJOOHBIX CJIaracMbIX.

CBoIiCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

OpHowieHbl W MHorowieHsl. CTeneHb MHOTIOYIEHA.
CrnoxeHue, BbIYMTAHUE, YMHOXEHHME MHOrouwieHoB. Dopmyiibl
COKpaLIEHHOIO0 YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaApaToB. PasnoxeHWe MHOIOWIEHOB Ha
MHOKUTEIH.

YpaBHeHUd

VYpaBHeHHE, KOpEHb ypaBHEHUs, IIpaBWa MPeoOpa3oOBaHUs
ypaBHEHMs, PABHOCUIIBHOCTb YPAaBHEHH.

JInHeliHOE ypaBHEHME C OJHOM MEPEMEHHOM, YUCIIO KOPHEHN
JUHEMHOrO  ypaBHEHUS, PEIICHHWE JIMHEWHBIX  ypaBHEHUIL.
CocraBiieHre ypaBHEHUH MO YCIIOBHUIO 33/1a4u. PelieHne TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbI0 ypaBHEHUI.

JluneitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €ro TpaduK.
Cucrema JByX JIMHEHHBIX YPAaBHEHUH C JBYMs I€PEMEHHBIMHU.
Pemenne cucrem ypaBHEHHH criocoOOM MojacTaHOBKHU. lIpumepsl
pELIEHNs TEKCTOBBIX 3aau C IIOMOILBIO CUCTEM YpaBHEHUM.

Koopaunats! u rpadguku. ®yHkunu

Koopaunara Toukn Ha npsMoi. YHCIOBBIE ITPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOM.

[IpsimoyronbHast cucreMa KOOpPAMHAT, OCH OX U  OY.
Abcrucca W opauHaTa TOYKM Ha KOOPAMHATHOM IJIOCKOCTH.
ITpumepsl rpadukoB, 3agaHHbIX (Gopmynamu. UreHue rpapukoB
peanbHbIX 3aBUcUMOcTed. [lonarue Qynkumu. I'papuk GyHKIuU.
CpoiictBa Qynkuuil. Jluneitnas ¢ynkuus, e€ rpadux. ['padux
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¢byakuun. ['padudeckoe penieHne JIMHEHHBIX YPABHEHUN W CUCTEM
JIMHEWHBIX YPABHEHUM.

8 Kiacc

Uuncna 1 BEIUKUCICHUS

KBangpatuelii  kopenb w3  umcna.  llomstue 00
HUppaluOHAIBHOM JHCIIe. Hecsatuaabie PUOJIKESHHS
UppalMOHANBHBIX yKcell. CBoWCTBa apu(METUIECKUX KBaJPaTHBIX
KOpHEH © UWX TMPUMEHEHHE K TPEeoOpa30BaHUIO YHCIIOBBIX
BBIPAYKEHHUI U BBIYUCIEHUSM. J[€ICTBUTEIbHBIE YUCIIA.

CrenmeHp C I1IeNBIM TOKa3zaTeleM MW e€  CBOMCTBA.
CrangapTHas 3aluch 4ucia.

Anrebpanyeckue BeIpaKeHUs

KBagpaTtHbli ~ TpEXWIEH;  Pa3jOKEHHE  KBaJAPAaTHOI'O
TPEXUWIEHA HA MHOKUTEIIN.
Anrebpanyeckas IpoOb. OcHoBHOE CBOMCTBO

anrebpanveckoid apodu. CrokeHue, BBIYUTAHUE, YMHOXKEHUE,
JelieHre anredpanvdeckux Ipooeil. PanrmonanbHbIe BRIPAKCHHS H UX
npeoOpa3oBaHue.

YpaBHEHHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMyla KOpHEH KBaJpaTHOTO
ypaBHeHusA. Teopema Buera. Pemenue ypaBHEHH, CBOISIIMXCS K
TUHEHBIM M KBajpaTHbIM. [Ipocreiinme apoOHO-pallMOHATBHBIE
YpaBHEHUA.

I'padmyeckas uHTepmpeTalnuss ypaBHEHUH C  JIByMSA
MEPEMEHHBIMU M CUCTEM JIMHEHMHBIX YypPaBHEHHH C JBYyMS
nepeMeHHbIMU.  [IpuMepsl  pelieHHuss CUCTEM  HEJIMHEMHBIX
YpPaBHEHUN C JIBYMsI IEPEMEHHBIMH.

Perennie TeKCTOBBIX 33724 aNredpandeckum crocoOom.

HucnoBsle HEpaBEHCTBA M MX CcBoWcTBa. HepaBeHCTBO ¢
OJIHOW TIepeMEHHOM. PaBHOCWMIBHOCTH HEpPAaBEHCTB. JIMHEHBbIE
HEpaBEHCTBA € OJHOW TmepeMeHHON. CHuCTeMbl JMHEWHBIX
HEPABEHCTB C OJITHOW IMEPEMEHHOM.

DyHKIMHU
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[Tonsitne Qynkmuu. O6nacTh ompeneaeHUus W MHOXKECTBO
3Ha4eHud QyHKIuU. CriocoOb! 3a1aHust PyHKIUIA.

I'padux dyaknuu. YUrteHue CBOMCTB GyHKIMM 1O €6
rpaduxy. Ilpumepsl rpadukoB QyHKIHIA, OTpaxarOIUX peaiabHbIe
mpouecchl. (YHKIUHU, OINUCHIBAIONIME MPAMYI0 U OOpaTHYIO
MPOMOPIMOHANILHEIE 3aBUCUMOCTH, WX Tpaduku. [ 'paduueckoe
pelIeHre YPaBHEHUM U CUCTEM YPaBHEHUH.

9 knacc

Yucaa ¥ BRIYUCICHUS

JleMicTBUTEIbHBIC YHCIIa

PanuonanpHble 4Ynciia, MppalMOHAIbHBIE YKCIIA, KOHEYHBIE
1 OECKOHEUHBIC JIECITHYHBIC TPOOHU. MHOXKECTBO JICHCTBUTEIBHBIX
YuCcell; JICMCTBUTENIbHBIC YHCIAa KaK OCCKOHEYHBIC JECATHIHBIC
npobu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXXECTBOM
JEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHEHHE JEHCTBUTEIBHBIX 4YHCEN, apuMeTHYecKue
JICHCTBHS C ACHCTBUTEILHBIMH YHCIIAMH.

N3mepenus, mpuOIMKeHHS, OLICHKH

Pa3zmepsl OOBEKTOB OKpYKAlOIIEr0 MHPA, IUTEIHHOCTD
MPOLIECCOB B OKPYKAIOLIEM MUDE.

[Tpubmxénnoe 3HAaYCHHUE BEJIUYHMHBI, TOYHOCTh
npubmkenus. Oxpyrnenue uywcen. [lpukuaka u  oleHKa
pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHEHHUs U HEPABEHCTBA

YpaBHEHHUsI C OJHON ITEPEMEHHON

JIuneitHoe ypaBHeHUE. PellieHre ypaBHEHUN, CBOIAIIMXCS K
nuHerHbIM.  KBagpatHoe ypaBHeHue. Penienue  ypaBHEHUH,
CBOJAIIMXCS K KBaJpaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl
peuIeHusl YpaBHEHUH TPEThEW U YETBEPTOM CTENEHEN Pa3JIOKEHUEM
HAa MHOXWTeNnu. Pemienne ApoOHO-pallMOHANBHBIX YPaBHEHUH.
Pemenne TeKCTOBBIX 3a/1a4 aNTreOpandyecKiuM METOIOM.

Cucrembl ypaBHEHUI

VYpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue
CUCTEM JIByX JIMHEMHBIX YPaBHEHUHM C JBYMs IMEPEMEHHBIMH.
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Pemienue cucrem AByX ypaBHEHHMi, OTHO U3 KOTOPBIX JIMHEHHOE, a
Apyroe — BTOpOH creneHu. 'paduyeckas nHTEpIIPETALMS CUCTEMbI
YpPaBHEHUW C JBYyMsl INEPEMEHHbIMU. PerieHue TeKCTOBBIX 3aaad
anreOpandeckuM CrIocoOOM.

HepaBencrtpa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PenieHne JNMHEHWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
Pemrenne cucrem JMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

KBampatusle  HepaBeHcTBa.  ['padumueckas ~ HHTepHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.
DyHKIUU

KBanparuunas ¢pynkuus, e€ rpaduk u coiictsa. [lapaboina,
KOOPJUHATHI BEPIIMHBI 1apadoJibl, OCh CHMMETPUU MapadoJIbl.
I'paduxu GyHKIHIA

YucioBble OCIE0BATEIBHOCTH

Ornpenenenue u CIoCcoObI 3a/laHust YHUCJIOBBIX
MIOCJIeI0BATEIbHOCTEN

[TonsiTue  4YUCNOBOM  MOCHENOBAaTENILHOCTH.  3ajJaHue
MOCIIE0BATEIHLHOCTH PEKYppPEHTHOU (GopMymoi u Gopmysnoi n-ro
YJICHA.

ApudmeTndeckast U TeOMETpUUYECKasi TIPOrPECCUu

Apudpmernueckass M TeOMeTpUYecKas  MPOTPECCHH.
@opmynsl n-ro  uieHa apupMETHYECKOW U TeOMETPHUYECKOU
MPOTPECCUi, CYMMBI MEpPBBHIX N ujieHOB. M3o00paxeHue UICHOB
apu(MeTHuyecKoil M TEeOMETPUYECKOM MPOTPECCHil TOYKaMu Ha
KOOPJAMHATHOM TIOCKOCTH. JIMHEWHBIN U SKCTIOHEHIMAIBHBIN POCT.
Cno>xHbl€ MTPOLICHTHI.

IInanupyeMble IPeIMETHBIE PE3YNILTATHI OCBOCHUS
MIpUMepHOM paboyeil mporpaMMbl Kypca

OcBoenne yuebOHOro Kypca «AnreOpa» Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHUs  JIOJDKHO  0oOecreyuBaTh
JOCTHIXXCHUEC CICOYIOIINX MMPECAMETHBIX O6paSOBaTeJ'H)HI)IX
PE3YNbTaTOB:
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7 Kyacc

Yucna v BBIYKCICHUS
- BBINOJHATH, COYETass YCTHbIE U THUCbMEHHBIE MPUEMBL,
apu(pMeTHYECKUE NEHCTBUS C pallMOHAIEHBIMU YHCIIAMH.
- HAxXOJWTh 3HAYEHHUS YHCIOBBIX BBIPAKEHUM; NPUMEHATH
pa3HoOOOpa3HbIe CIOCOOBI ¥ TPUEMBI BBIUYUCICHUS 3HAYCHUU
IPOOHBIX BBIPAXKEHU, COAepKAIIUX OOBIKHOBEHHBIEC U AECATUYHBIC
Ipoou.
- MepexoAuTbh OT OAHOH GOpMBI 3amMCH 4YHCeNl K Jpyroi
(mpeoOpa3oBbIBaTh  JAECATHUHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOBD).
- CpaBHUBATh U YIOPSAAOYUBAThH palliOHAIIbHBIE YUCIIA.
- OKPYTJISTH YHCTIA.
- BBINIOJIHATH MPUKUIKY U OIICHKY Pe3yJIbTaTa BHIYMCICHUH, OLIEHKY
3HAQYEHHUU YMCIIOBBIX BBIPAKEHUM.
- BBINOJHATH JCHCTBHSL CO CTENEHSIMH C HaTypaJbHBIMU
MOKa3aTeIsIMH.
- NPUMEHSTHh NMPU3HAKU ACITUMOCTH, PA3JIOKEHHE HAa MHOXHTEIU
HATYPaJIbHBIX YHCEI.
- pemarh MPaKTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C

OTHOIIEHWEM  BEJMYMH,  MNPOMOPUUOHAIBHOCTHIO  BEJIMYMH,
MPOLEHTAMU; HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3alad C
Y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOWCTBaMHU

paccMaTpUBaeMbIX OOBEKTOB.

Anrebpanyeckue BbIpaKeHHs
- HCIOJIb30BaTh alreOpandeckyl0 TEPMHUHOJOTHIO U CHUMBOJIHUKY,
IPUMEHATH €€ B IIPOIIECCEe OCBOCHUS yueOHOrO MaTepuaa.
- HAaXOAWTh 3HAueHUs OYKBEHHBIX BBIPAKEHUH IpH 3aJaHHBIX
3HAYCHUSAX TTEPEMEHHBIX.
- BBINOJIHATH NPEOOpa30BaHMs IEJIOr0 BHIPAXKEHUS B MHOTOUJICH
MIPHUBEICHUEM TTIOJJO0HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
- BBIMOJIHATH YMHOXKEHUE OJTHOWIEHA HA MHOTOYJIEH U MHOTOYJICHA
Ha MHOTOWIEH, MPUMEHATh (POPMYITBI KBaJpaTa CyMMBI U KBajpaTa
Pa3HOCTH.
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- OCYILLECTBJISATh PAa3JIOKCHHE MHOTOWICHOB HA MHOXMTEIU C IIO-
MOIIbIO0 BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXKHTEIS, TPYIIHUPOBKH
CllaraeMblIX, IPUMEHEHHs (HOPMyYJT COKPAILIEHHOTO YMHOXKEHHUS.
- TPUMEHSATHh NPeoOpa3oBaHUs MHOTOYICHOB Ui pEIICHUS pas-
JUYHBIX 33Ja4 U3 MaTeMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbLHOU
IIPaKTUKU.
- UCIOJb30BaTh CBOMCTBA CTEICHEH C HATYpPaJIbHBIMU I1OKA3aTEIIs-
MU JUIsI TPeoOpa30BaHUs BHIPAKEHUH.
VYpaBHEHHS U HEPABEHCTBA
- pewiaTh JIMHEWHBIC YPAaBHEHUSA C OJHOM IEPEMEHHOW, ITPUMEHSA
IIpaBWIa IE€PEXOAA OT MCXOJHOIO YPABHEHMsSI K PaBHOCHIIBHOMY
emy. IIpoBepsTh, SBIISETCS JIM YUCIIO KOPHEM YpaBHEHHUS.
- NPUMEHATh TIpadUuecKue METOJAbl NPHU PEHICHUH JIMHEHHBIX
YPABHEHUH U UX CUCTEM.
- noalOuparh MpUMEpbl Map YHUCel, SBJSAIOIIUXCS pelIeHUueM
JIMHEIHOr0 YpaBHEHUS C IByMsI IEPEMEHHBIMH.
- CTpPOUTb B KOOPJMHATHOW IUIOCKOCTH Tpaduk JUHEHHOTro
YpaBHEHMUsI C JIByMsl [I€pEMEHHBIMU; IIOJB3YSICh TpapuKoM,
IIPUBOJUTH IIPUMEPBI PELLIEHUS YPAaBHEHMUSL.
- pemarb CHCTEMbl [JIBYX JIMHEMHBIX YpaBHEHUH C JBYyMs
NEPEMEHHBIMH, B TOM YHUCJIE TPaQUUECKH.
- COCTaBJIATb W pelaTh JUHEHHOE ypaBHEHUE WU CHCTEMY
JUHENHBIX YpaBHEHMH 10 YCIOBHIO 3a/ladl, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥l MOJyYEHHBIN pe3ysIbTar.
Koopnaunats! u rpaduku. @yHkuun
- 1300pakaTb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOILINE
3aJJaHHBIM KOOPJAMHATAM, JIy4d, OTPE3KH, UHTEPBAJIbL; 3a- IUCBHIBATh
YHCJIOBBIE TPOMEXKYTKH Ha AJIreOpanvyeckoM S3bIKE.
- OTMEYaTh B KOOPAMHATHOHM INIOCKOCTU TOYKU IO 3aJ@aHHBIM KO-
OopAMHATaM; CTPOUTh Tpapuku JIUHEHHbIX QyHKUMA. CTpouth
rpaduk GyHKIHH
- ONWCHIBAaTH C TMOMOIIBI0 (YHKIUN H3BECTHBIE 3aBUCHUMOCTH
MEXIYy BEJIWYMHAMH: CKOpPOCTb, BpEMs, pacCcTOsSHUE; II€Ha,
KOJMYECTBO, CTOWMOCTb; IPOU3BOJUTENBHOCTb, BpeMs, OOBEM
paboThI.
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- HAXOJUTh 3HaYCHNE (PYHKINU 110 3HAYECHHIO €€ apryMeHTa.

- TOHUMAaTh Trpaduyeckuii crnocod NPEACTAaBICHUS W aHaIHU3a
UHQOpMAIMY; W3BJIEKaTh M HMHTEPIPETUPOBATH MHPOPMAIMIO U3
rpaMKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH.

8 kJacc

Yucna u BBIYUCIIECHUS
- UCIOJB30BaTh HAYAJIbHBIE IIPEJACTABICHUS O MHOMECTBE
JNEUCTBUTENBHBIX  YMCEN M CPaBHEHUS, OKpPYIJIEHUA W
BBIUUCIICHUH; M300pa)kaTb JEHCTBUTENbHbIC YHWCIIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOM.
- IPUMEHSTh TOHATHE apU(PMETUIECKOrO KBaJIPaTHOTO KOPHS; Ha-
XOIUTh KBaJpaTHble KOPHHU, HCIOJIb3Ysl HPU HEOOXOIUMOCTH
KaJIbKYJIATOD; BBINOJIHATh npeoOpa3oBaHus BBIpA)XCHUH,
COJIep KALINX KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEH.
- HUCHOJb30BaTh 3alUCU OOJIBIIMX M MaJbIX YHCEI C IOMOUIBIO
JecATUYHBIX ApoOeil u creneneit yucna 10.

AnrebpanuecKue BRIPAKCHHS
- IPUMEHATH MOHATHE CTENEHU C LIEIbIM IT0Ka3aTesIeM, BBIIOIHATD
npeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIMX CTEMEHH C LEJIbIM
MoKa3aTeseM.
- BBIIOJHATh TOXJIECTBEHHBIE NPEOOpPa30BaHUsl PpPallMOHAIBHBIX
BBIpQ)KEHUII Ha OCHOBE MpPaBUJ JNEHCTBUH HaJl MHOTOYJIEHAMHU H
anredpanyecKuMH JIpoOsIMHU.
- PacKJIaIbIBaTh KBaIPATHBIA TPEXUIEH HA MHOKUTEIH.
- TPHUMEHATh TPEoOpa3OBaHMUSA BBIPAKEHUH UISI  pEIICHHS
pasNUYHBIX 3aJady M3 MAaTeMaTUKH, CMEXHBIX IPEeIMETOB, W3
peanbHON MPAKTUKHU.

YpaBHEHUS U HEPAaBEHCTBA
- pemarb JWHEHHBIE, KBaJpaTHbIC YpaBHEHHUS W paIOHAIbHBIC
ypaBHEHHMS, CBOJISIINECS K HUM, CUCTEMBI JABYX YPaBHEHUH C IByMs
MepEMEHHBIMH.
- IMPOBOJUTH MNPOCTEHIINE HCCIEIOBAaHUS YPAaBHEHUH M CHUCTEM
YpaBHEHUH, B TOM 4YHClIE€ C [pUMEHEHUEM TIpapuyecKux
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IpeCcTaBIeHUH (YCTaHAaBIMBAaTh, UMEET JIM ypaBHEHHUE WU CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
- [epexoIuTb OT CIOBECHOM (QOpPMYNIHPOBKM 3ajaud K e¢
aredpanvyeckoi MOJENH C MIOMOUIbIO COCTaBJICHMS YPAaBHEHUS WU
CUCTEMBl YpPaBHEHHMI, HWHTEPIPETUPOBATh B COOTBETCTBHH C
KOHTEKCTOM 33]a4M I10JIy4YEHHBIN pe3yJIbTar.
- IPUMEHATH CBOWCTBA YHCIIOBBIX HEPABEHCTB MJI CpPaBHEHUS,
OLICHKH; pelIaTh JIMHEWHbIC HEPABEHCTBA C OJHOW IIEPEMEHHOMN U UX
CUCTEMBI; JaBaTh IpaUUEcKyl0 WUIIOCTPAllMI0 MHOXECTBa
peLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMU
- MIOHUMAaTh U MCIIOJb30BaTh (DYHKIMOHAJIBHBIE MOHSITHUS U SI3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHMS); ONPEAENATh 3HAYCHUE
(GYHKIMU TI0 3HAYEHUIO apTyMEHTa; OTPEACISITh CBOMCTBA (DYHKITUH
o e€ rpaduky.
- CTpOUTh TrpaduKd DIEMEHTAapHBIX (YHKIUHA ¥ ONHCHIBATH
CBOMCTBa YUCIOBOH (QyHKLUU 110 €€ rpaduKy.

9 xnacc

Ywucna u BEIYUCICHUS
- CPaBHUBATH U YHOPSAJ0YMBATH PAllUOHAIbHBIE U UPPALIMOHATIbHbBIE
qHCa.
- BBINONHATH apuMeTHuecKue AeWCTBHS C palloOHATbHBIMU
YUCIIaMH, COYETasi YCTHbIE M MUCHbMEHHBIE MPHUEMBI, BBINOJIHSITH
BBIYHMCIICHHS C UpPAllMOHAIBHBIMU YU CIaMHU.
- HaXOJUTh 3HAYEHUS CTENEHEN C LEIbIMU MMOKA3aTeIISIMA U KOPHE;
BBIYMCIISITh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN.
- OKpYIJISATh JICCTBUTEJIBHBIE YHCIIA, BBINOJHATh NPUKUAKY
pe3yibTaTa BBIYUCIECHUN, OLIEHKY YUCIOBBIX BHIPAXKEHUH.

YpaBHEHHS 1 HEPABEHCTBA
- pemiarb JUHEHWHbIE U KBaJApPAaTHHIE YPaBHEHUsS, YpPaBHEHWS,
CBOASIIMECS K HHUM, TpoCTeHIne  JIpoOHO-paIlMOHABHEIE
ypaBHEHUSI.
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- pemath CHCTEMbl [JIBYX JHMHEHHBIX YypaBHEHHUH C JBYMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHHUH, B KOTOPBIX OIHO
YpaBHEHHE HE SIBJISCTCS TUHEHHBIM.
- pemaTh TEKCTOBbIE 3a/Jayd ajdreOpandyeckuM CcrocoOoM ¢
MTOMOIIBIO COCTABJICHUS YPABHEHMSI UJIM CUCTEMBI IBYX ypaBHEHUU
C IBYyMs IEPEMEHHBIMH.
- MPOBOJIUTH NPOCTEHIINE HUCCIEIOBAHUS YPABHEHHH U CHUCTEM
YpaBHEHHWH, B TOM 4HCJIE€ C TPUMEHEHHUEM TIpadUIecKUx
MpeJicTaBiIeHU (yCcTaHaBIUBATh, UMEET JIM YpaBHEHHE WU CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
- pemiatb JWHEHHBIE HEPABEHCTBA, KBaJpaTHbIE HEPaBEHCTBA;
U300pakaTh pEIICHHE HEPABCHCTB HA  YHCIIOBOW  MPSMOW,
3aMKChIBaTh PEIICHHE C TTOMOIIbIO CHMBOJIOB.
- pemarb CUCTEMbl JUHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPABEHCTBO; M300pa)kaTh peEIIeHUE
CUCTEMbI HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3allUCBHIBATH PEIIEHUE C
MTOMOIIBIO CUMBOJIOB.
- HCII0JIb30BaTh HEPABEHCTBA IIPH PEIICHUN Pa3IMYHBIX 3ajau.
DyHKIMU
- pacro3HaBaTh (YHKIMM W3yYEHHBIX BUAOB. [loka3bIBaTh
CXEMaTU4YECKH pACIOJOKEHUE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadukoB
- CTPOMTH U M300paxaTh CXeMaTUYeCKH rpauKy KBaApaTHUHBIX
(GyHKIUH, ONUCHIBaTh CBOMCTBAa KBAJAPAaTUYHBIX (PYHKIMH MO KX
rpadukam.
- pacro3HaBaTh KBaJpaTHUYHYIO (YHKIHMIO 1O (popMmyJse, MPUBOAUTH
IpUMEpPHl KBaJAPaTUYHBIX (DYHKIMHA W3 pearabHOH >KU3HU, (QU3MKH,
FE€OMETPUH.
Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu
- pacno3HaBaTh apu(PMETUUYECKYIO U TE€OMETPUUYECKYIO IIPOrPECCUH
IIPU Pa3HBIX crIoco0ax 3aaHusl.
- BBINOJIHATH BBIYUCIIEHUS C HCIOJIb30BaHHEM (OpPMYJ N-TO dieHa
apu(pMETHYECKOW U TeOMETPUUYECKON MpPOrpeccuii, CyMMBbI MEPBBIX
N 4JICHOB.
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- u300pakaTb 4J€HBl IOCJIENOBATEILHOCTH TOYKAMU  Ha
KOOPAMHATHOM IIOCKOCTH.

-pelmaTh 3a1a4u, CBSI3aHHbBIE C YMCIOBBIMH IOCIIEOBATEIbHOCTSIMU,
B TOM 4YHCJIC 3aJadyud U3 peanLHoﬁ KHU3HU (C HCIIOJIBb30BaHUECM
KaJIbKYJISTOPa, HU(GPOBBIX TEXHOJIOTHIN).
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Temaruueckoe mIaHUpoOBaHUE y4eOHOTO Kypca (10 ToaaM 00yJIeHHS)

7 xmacc (102 )
HazBanue OcHoOBHOE cofepkaHue OcHOBHBIE BU/IbI JESITETLHOCTH 00YUaIOMINXCS
paszzuena
(4ucno yacoB)

Yucna u [ToHsATHE palIIOHAILHOTO CucremMaTu3upoBaTh U 00oTraImaTh 3HaHUs 00
BBIYUCIICHUSL. grcia. ApupmMeTnueckue OOBIKHOBEHHBIX U JIECATHYHBIX JPOOSIX.
PanmonanbHbIe JCUCTBUS C paliMoOHaIbHBIME | CpaBHHBAThH U YIIOPSIIOUYMBATH IPOOH,
yucia yucinamu. CpaBHEHHE, peoOpa3oBbIBasi MPU HEOOXOJMMOCTH JIECATUIHBIC
(25 ) yIOPSI0YHBAHHE IpoOu B OOBIKHOBEHHBIC, OOBIKHOBECHHBIC B

palMoOHATBHBIX YHCEIL.
Crenenb ¢ HATYpaJIbHBIM
nmokasareiieM. Pemenne
OCHOBHBIX 3a71a4 Ha ApoOu,
MIPOLICHTHI U3 PeaIbHON
npakTuku. [Ipu3znaku
JETMMOCTH, PA3NIOKCHUS Ha
MHOXUTENHN HATYPaJIbHBIX
yncel. PeanpHbIie
3aBucuMocTu. [Ipsimas u
oOpaTHas

JECSITHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JEeCATHUHYIO 1po0b. [IpuMeHsaTs paznooOpasHbie
CHIOCOOBI ¥ TPUEMBI BEIYHCIICHUS 3HAYCHUN JPOOHBIX
BBIpKEHUH, CoiepKaIINX OOBIKHOBEHHBIE U
JECATUYHBIEC IPOOU: 3aMEHSATh MPU HEOOXOAUMOCTH
JECSITHUHYIO IPpO0b OOBIKHOBEHHOW U OOBIKHOBEHHYIO
JECATUYHOM, MPUBOIUTH BhIpaKEHUE K popMe,
Haunbosee ya10O0HOH [l BEIUMCIIEHU,
peoOpa3oBhIBATH IPOOHBIE BBIPAKEHUS HA
YMHOXEHHE U JIeJICHNE AeCATUYHBIX Apobel K
JEHCTBUSIM C IIEJBIMU YrciiaMi. [I[pUBOIUTE YMCIIOBHIE

66




IIPONOPLUOHAIBHOCTH 1 OyKBEHHBIE IPUMEPHI CTETIEHU C HATYPAJIbHBIM
noka3zatesieM, OObsSICHSAS 3HaUEHUs1 OCHOBAHUS CTETIEHU
U nokaszarens creneHu. [lonumars cMbIci 3anucu
OOJIBIIIMX YHCEJI C TIOMOLIBIO IECITUYHBIX ApoOeil u
creneHer yucina 10, IpuMeHSITh UX B peaIbHbIX
curyauusax. [IpuMeHsaTs NIpU3HAKU 1€IUMOCTH,
pa3oKeHus: Ha MHOXKUTEIN HATypaIbHbIX YHCEN.
Pemrare 3a1aun Ha 4acTH, IPOLIEHTHI, IPONOPLIUH, HA
HaXOXXJeHHEe APoOH (ITPOIEHTA) OT BETMYNHBI U
BEJIMYUHEI 110 €€ Ipo0u (MPOLIeHTY), Apodu
(nporeHTa), KOTOPbIN COCTaBISIET O1HA BEIUYHUHA OT
npyroi. IlpuBonuts, pa3dbupars, OLleHUBATh
pa3IMYHbBIC PEIICHHS, 3aITUCH PEIICHHIA TEKCTOBBIX
3aa4. Pacrio3HaBath U 00BACHATH, ONMPAsICh HA
olpezeneHus:, NpsSIMO NPONOPIHUOHATIbHbIE U 00PATHO
IPONOPIMOHATIEHBIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; TIPUBOJIUTH IPUMEPHI ITUX
3aBHCUMOCTEH U3 peasbHOro MHpa, U3 APyrux
y4eOHBIX TpeaMeToB. Pemars mpakTuko-
OpPHEHTUPOBAHHbIE 3a/1a41 Ha IPOOHU, IPOLIEHTHI,
MPSIMYIO 1 0OPaTHYIO MPOITOPITMOHAIBHOCTH,
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IIPONOpLUHU

Anrebpanyeckue
BBIPAXKCHHUS

(27 )

BykBeHHbIE BbIpaKeHUs.
[Tepemennsble. Jlomyctumble
3HAYEHMS IEPEMEHHBIX.
®opmyisl. [IpeodbpazoBanne
OYKBEHHBIX BBIPa)KEHUH,
pacKpbITHE CKOOOK U
MIpUBEICHUE TT0I0OHBIX
ciaraembix. CBoiicTBa
CTENIEHU C HATypalbHbIM
rokasaresueM. MHOro4sIeHBl.
CnoxxeHue, BBIYUTAHUE,
YMHOKE€HUE MHOT'OUWIECHOB.
@opMyIbl COKpaALIEHHOTO
YMHOKeHUs. PaznoxeHnue
MHOT'O4JIEHOB Ha MHOKUTENH

OBnazeTh anredpandeckor TEPMUHOIOTHEN U
CUMBOJIMKOM, IPUMEHATH €€ B IIPOLIECCE OCBOCHUS
yuebHoro Matepuana. Haxonutes 3HadeHus
OYKBEHHBIX BBIPAKCHUHN MPU 33JaHHBIX 3HAYCHUAX
OYKB; BBIIIOJIHATH BHIYUCIICHUS 11O (hOpMYyIIaM.
BrImonHATE ipeoOpa3oBaHusl LEIOTO BHIPAKCHUS B
MHOTOYJIEH MPUBEICHUEM MOAOOHBIX CIIaraeMbIX,
pacKpbITUEM CKOOOK. BBIOIHATE YMHOKEHNE
OJIHOYJICHA Ha MHOTOYJIEH U MHOTOYJICHA Ha
MHOTOYJICH, TPUMEHSATH (POPMYIIBI KBaipaTa CyMMBI U
KBaJparta pazHOCTU. OCYyIIECTBIISATh Pa3I0KEHUE
MHOT'O4JIEHOB Ha MHOKUTE- JIU IIyTEM BBIHECEHUS 3a
CKOOKHM OOIIEro MHOXKHTEIS, TIPUMEHEHUS (POPMYIIbI
Pa3HOCTH KBaApaTOB, (POPMYI COKpAILIEHHOTO
yMHOeHus. [IpuMeHsaTh npeobpazoBaHue
MHOTOYJICHOB ISl pEIICHUS Pa3IMYHbIX 3a]a4 U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 pEAIbHON
MPaKTUKU. 3HAKOMUTBCS C UCTOpUEN pa3BUTHUS
MAaTEeMaTHKHU

YpaBHeHUs 1

YpaBHeHHe, TpaBuia

Pemrate nuHelHOE ypaBHEHHE ¢ OTHOW NTEPEMEHHOM,
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HEpPaBCHCTBA
(20 9)

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTH YPaBHEHUM.
JInneliHoe ypaBHEHHUE C
OJIHOM MEPEMEHHOM,
pELIEHHE JIMHENHBIX
ypaBHeHuUl. Pemenue 3amay ¢
IIOMOILBIO YPABHEHMIA.
JIuneiiHOE ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0
rpadpuk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.
Pemenne cucreM ypaBHeHUN
CIOCOOOM TOJICTAHOBKH U
CHI0CO0OM CII0KEHHUS

IIPUMEHSIS paBUJjia Mepexoaa OT UCXOHOTO
ypaBHEHHUS K PaBHOCUILHOMY eMy 0oJiee IpoCcToro
Buja. [IpoBepATh, ABISETCS I KOHKPETHOE YHUCIIO
KopHeM ypaBHeHus. [lonGupate nmpuMepsl map yucell,
SIBJIAIOILMXCS PELIEHUEM JIMHEMHOTO ypaBHEHUS C
IByMs iepeMeHHbIMU. CTPOUTH B KOOPAMHATHOM
IJIOCKOCTH TpauK JIMHEWHO- IO YPaBHEHUS C ABYMS
MIePEMEHHBIMU; MOJb3YsICh TpaduKOM, MPUBOAUTD
IIpUMEpHI pellieHus ypaBHeHusa. Haxoquts pemienue
CUCTEMBI IBYX JTUHEHHBIX YPaBHEHUI ¢ IBYMsI
nepeMeHHbIMU. COCTaBIATh U pellaTh YypaBHEHUE WIH
CUCTEMY ypaBHEHUH MO yCIOBHIO 3aJa4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIyYE€HHBIN pe3ysbTar

Koopaunats! u
rpadukmu.
Oyukimn (24 )

Koopaunara Touku Ha
npsamoii. Yucnosblie
npomexxyTku. Paccrosauue
MEXIy IBYMs TOUKaMH
KOOPAMHATHOU IIPSIMOA.
[IpssMoyronbHas cucrema

N300pakaTh Ha KOOPAWHATHOM MPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAUHATAM, JIY4H,
OTPE3KH, UHTEPBAJIbL; 3aIIUCHIBATh UX HA
anredpandeckoM si3bike. OTMEUaTh B KOOPJAUHATHON
IIJIOCKOCTH TOYKH I10 33JaHHBIM KOOPAUHATAM;
CTPOUTH rpa KN HECIOKHBIX 3aBUCUMOCTEH,
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KOOPAMHAT Ha TUIOCKOCTH.
[Tpumeps! rpaduKoBs,
3aJJaHHBIX (OpMya- MH.
Yrenne rpauKoB pearbHbIX
3aBucuMoctelt. Ilonstue

dbyakuun. ['paduk GyHKIMN.

CaoiicTBa (hyHKIIHIA.
Jluneitnas QyHKIHUS.
[Toctpoenne rpaduka
TUHEHHON QYHKIUH.

3aJaHHbBIX (POPMYIIAMH, B TOM YHCIIE C TIO- MOIIBIO
uuGpoBeIx Jadopatopuil. [lpumensTs, n3yyars
MPEUMYIIECTBA, HHTEPIPETUPOBATH TpaPpUUSCKHit
Croco0 MpesCTaBIeHUs U aHAJIM3a Pa3HOO0pa3HOM
KHU3HEHHOM nHpopmanuu. OcBauBaTh MOHATHE
(GyHKLIMH, OBJaeBaTh (PYHKIIMOHAIBHOM
TEpPMUHOJIOTHEN. Pacrio3HaBaTh TMHEHHYIO (QYHKIIHIO,
OIKCHIBATh €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHU I
kodppunmenToB k u b. Ctpouts rpaduku JIHHEHHOIM
¢bynakuy, pyakuuu. Mcnons3oBates UG pPOBLIE
pecypchl it HOCTPpOeHUS TpaduKoB PYHKIMHA 1
u3ydeHus ux cBoicTs. [IpuBoaUTE MpuMeEpHI
JIMHEWHBIX 3aBUCUMOCTEN B PEAJIBHBIX MTPOLECCAX U
SIBJICHHSIX

[ToBTOpEeHue n
00001IeHne
(6 1)

[ToBTOpEHNE OCHOBHBIX
MIOHATUN U METOJIOB Kypca 7
KJacca, 00001enne 3HaHui

Br16upaTh, NpUMEHSThH OLIEHUBATH CIIOCOOBI
CpaBHEHMsI YKCe, BEIUMCIIEHUI, TpeoOpa3oBaHuit
BBIpAKEHUH, pelieHns ypaBHeHUH. OCyIeCTBIATh
CaMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUN U
CaMOIIPOBEPKY pe3ysbTaTa BBIYNCICHUH,
npeoOpa3oBaHuii, mocTpoeHui. Pemate 3a1aun u3
peanbHOM )KU3HU, IPUMEHITh MATEMAaTUYECKHE

70




SHAaHUA IJId pCHICHUA 3aaa4 U3 APYrux nmpeamMeToB.
Perath TeKCTOBBIC 3a/a4H, CPABHUBATH, BBIOUPATH
CHIOCOOBI pelIeHHs 3a/1a49U

8 ximacc (102 u)
Hasanune OcHOBHOE coJiepKaHue OCHOBHBIE BU/IbI I€ATEILHOCTH 00yUYaOLINXCS
pasznena
(4uco 4yacoB)

Yucna u KBanpaTHblil KOpEeHb U3 YKCIIA. ®opMynupoBaTh ONpeeaeHne KBaApaTHOTO
BBIYUCIICHUS. [TonsiTre 06 UPPATMOHATELHOM KOPHSI M3 YMCIa, apuPMETHIECKOTO KBAIPATHOTO
KBanpatHsie yucie. JlecaTuunble npubakenus | KopHs. [IpuMeHsaTh onepannio n3BieueHus
KOpHHA HppauoOHaJIbHbIX YHUCCII. KBaApPAaTHOI'O KOPHSA U3 YKClia, UCIIOJIb3YA ITpHU
(154) JleiicTBUTENBHBIE YUCIIA. HE00X0IMMOCTH KaJIbKyNATOp. OLleHUBaTh

CpaBHEHHE TEUCTBUTEIBHBIX
yucen. ApupMeTHyecKuit
KBaJIPaTHBIN KOPEHb.
CgoiicTBa apudmMeTHuecKux
KBaJPaTHBIX KOPHEH.
[TpeoOpa3oBaHue YMCIOBBIX
BBIPAXKEHUM, CO- IeprKaIIUX

KBaJPaTHBIC KOPHU LIEJIBIMU YHCIIAMH U
JeCATUIHBIMU JpoOsMu. CpaBHUBATH U
YIOPSAI0YUBATh PallHOHAIBHBIE U
UPPALMOHAIILHBIE YHCIIA, 3aIIUCAHHBIE C
ITOMOIIBIO KBAaJIpaTHBIX KOpHeH. MccnenoBars
CBOMCTBA KBaJPATHBIX KOPHEH, IPOBOAS

YU CJIOBBIE YKCIIEPUMEHTHI C UCIIOJIB30BAHNEM
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KBaJIpaTHbIE KOPHU

KaJIbKyJIsATOpa (KoMIbioTepa). Jloka3siBaTh
CBOIicTBa apuMETHUECKUX KBaIpaTHBIX KOPHEH;
MPUMEHSTH UX JIJIS peoOpa3oBaHus BBIPAKCHU.
BrimonHsaTe npeodpazoBaHus BRIPAXKECHUH,
CoEpKaIMX KBaJpaTHbIe KOPHU. BeIpaxaTh
MEePEMEHHbIE U3 T€OMETPUYECKHUX U (PU3NUECKUX
dbopmys. Beraucnsats 3HaYCHUS BEIPAKEHUM,
CoJIepXkKaluX KBaJpaTHble KOPHU, UCIOJIb3Ys IIpU
HEOOXOAMMOCTH KaIbKyJISITOp. Mcronb3oBaTh B
XOJI€ PELICHU 3a]a4 3JIEMEHTapHbIE
MIPEJICTABJICHHUS, CBSI3aHHBIE C MPUOINKEHHBIMU
3HAUYEHUSIMU BEJIUYHMH. 3HAKOMUTHCS C UCTOPUEH
pPa3BUTHSI MATEMATHUKHU

Yucna u
BBIYUCIIEHHUSL.
Cremnens ¢
LIEJIBIM
ToKa3aTeJjieM
(7 9)

CTeneHsb ¢ IeNbIM MOKa3aTeIeM.
CranjapTHas 3amuch 4ucia.
Pa3meprr 00bEKTOB OKPYKAIOIIETO
MuUpa (0T AIIEMEHTAPHBIX YACTHII
JI0 KOCMUYECKUX 00OBEKTOB),
JUTHTEITLHOCTH TIPOIIECCOB B
oKkpyxarorieMm mupe. CBoiicTBa
CTEIEHH C IETBIM ITOKa3aTeIeM

dopMynHpOBaTh ONPENEICHNUE CTENEHU C LEIbIM
nokazatesem. [IpeacTaBiasaTe 3anuch OONBIINX U
MaJibIX YUCEIN B CTaHIapTHOM Buje. CpaBHUBATH
Yuciia U BECJIIMYUHBI, 3allHCaHHBIC C
ucnonb3zoBanueM crenenu 10. Mcnonb3oBaTth
3aMucChb YUCECJI B CTAHAAPTHOM BUC JIA
BBIPQXXEHUS pa3MEepPOB OOBEKTOB, UIUTEITLHOCTH
IIPOLIECCOB B OKPY’KAIOLIEM MHPE.
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@opMyJIMPOBATh, 3AMCBHIBATH B CUMBOJIMYECKOU
dbopme 1 WILTIOCTPUPOBATh IPUMEPAMH CBOMCTBA
CTEIIEHU C LeJIbIM IToKa3aTeneM. [IpumensTs
CBOMCTBA CTENEHHU I IpeoOpa3oBaHus
BBIPAKECHUM, COACPIKALUX CTEIICHU C LIEJIBIM
IIOKa3areseM. BBINOIHATE NeHCTBUA ¢ YACIaMH,
3aMKMCaHHBIMM B CTAaHAAPTHOM BU/JIE (YMHOKEHUE,
JieJieHNe, BO3BE/ICHUE B CTEIICHb)

Anrebpanueckue | KBagpaTHbii TpEéxHieH. Pacno3naBaTh KBa/ipaTHBINA TPEXUIEH,
BBIPAKEHMUS. Pa3noxenune kBagpaTHOTrO YCTaHaBIMBATh BO3MOKHOCTb €r0 Pa3I0KEeHHs Ha
KBanpaThsiit TpEXWIeHa Ha MHOXKUTEIU MHOKUTENU. PackiiagpiBaTh Ha MHOXKUTENIN
TPEXUJIEH KBaJPaTHBIN TPEXUJIEH C HEOTPULATEIbHBIM

(59) JTMCKPUMHHAHTOM

Anrebpanueckue | Anredpanydeckasi 1poob. 3anuceIBaTh aNredpandyeckrue BhIPaKeHHs.
BBIPAXECHUSI. JlonycTrMble 3HaYEHUS HaxoauTs 06s1acTh onpeneneHus pauoHaIbHOTO
Anrebpanueckasi | IepeMEHHBIX, BXOJAIINX B BBIPaXCHMS. BBIMIOIHATE YMCIOBBIE IOICTAHOBKU
IpoOb anredpanvyeckue BhIPaKEHHUS. Y BBIYUCIISITH 3HaU€HUE po0H, B TOM YHCIIE C
(154) OcCHOBHOE CBOMCTBO MOMOUIBIO KabKyJsaTopa. DopmMynupoBaTsh

anredpandeckon Jpoou.
Coxkparienue Apooeii.
CrnoxxeHue, BEIYNTAHUE,

OCHOBHOE CBOMCTBO anreOpanueckoi apodu u
IPUMEHSTDH €ro JAJs Ipeodpa3zoBaHus ApoOeii.
BoImonHATh AelicTBU ¢ alreOpandyecKUMHU
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YMHOXEHUE U JICIICHNE
anreOpanvecKux JApoOei.
[IpeoOpazoBanue BbIpaKEHUH,
coJiepKalX areOpandecKue
Ipobu

npoosmu. [IpuMensaTs nmpeodpazoBaHus
BBIp)XEHUH U1 peleHus 3ajad. Beipaxars
nepeMeHHble u3 hopmyn (puznueckux,
reOMETPUUECKUX, ONUCHIBAIOLINX ObITOBBIE
CUTYAIINN)

YpaBHeHus u
HEpaBEHCTBA.
KBanpatHbie
ypaBHEHUS

(15 9)

KBanpatHoe ypaBuenue. Henonnoe
KBaJipaTHOE ypaBHeHHE. PopMmyiia
KOpHEH KBaJpaTHOI'O YpPaBHEHUSI.
Teopema Buera. Pemenue
YpaBHEHUM, CBOASAIIMXCS K
kBaapatHbIM. [Ipocrelimue
JIpOOHO-PaLIMOHANBHBIE
ypaBHEHUs. Pelienre TeKCTOBbIX
3a/1a4 C IOMOIBIO KBAJIPaTHBIX
ypaBHEHUI

PacniosnaBaTh KBaJpaTHbIC YPABHECHHUS.
3anuceiBaTh GOPMYITy KOPHEH KBaIpaTHOTO
YPaBHEHHS; pEIIAaTh KBaJpaTHbIC YPAaBHEHUS —
IIOJIHBIE W HenouiHble. [IpoBoauTh npocrenmme
MCCIJIEOBAHMsI KBAJPATHBIX ypaBHEHUI.

Pemarb ypaBHEeHHUs, CBOASIILINECS K KBaIPaTHbIM,
C 110- MOIIBIO IIPe0o0pa30BaHuil U 3aMEHOM
nepeMmeHHoil. Habmonate u aHaM3upoBaTh CBSI3b
MEXy KOpPHSAMHU U KodpuuneHTamMu
KBaJIpaTHOTrO ypaBHeHus. DopmynupoBaTh
TeopeMy Buera, a Takxke oOpaTHyio Teopemy,
IIPUMEHSTh 3TH TEOPEMBI JIJIsl peLIeHMs 3a/1a4.
Pemate TeKCTOBBIE 33/1a4M aNreOpanyeckum
Croco0OM: NEPEXOAUTh OT CIIOBECHOM
(bopMyYITMPOBKH YCIOBHS 3a/1a4u K
areOpanyeckor MOJEIH MMyTEM COCTaBJICHUS
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YpaBHEHHMSI;, peIIaTh COCTABICHHOE YPAaBHEHHUE;
MHTEPIIPETHPOBATH PE3YNIbTaT. 3HAKOMHUTHCS C
MCTOpUEH pa3BUTHUS alTeOpbl

YpaBHenus u
HEpaBEHCTBA.
CucrtemMbl
ypaBHEHUU

(13 9)

JIuHeitHoe ypaBHEHUE C IByMsI
NEpPEMEHHBIMH, €T0 rpauk,
IIPUMEPBI PELICHUS] YPAaBHEHUN B
LenbIX yucnax. Pemenue cucrem
JIBYX JIMHEWHBIX YPaBHEHUM C
JIBYMsI iepeMeHHbIMU. [Iprmepsl
pEILIEHUsI CUCTEM HEJIMHENHBIX
YpaBHEHUH C JIBYMSI
nepeMeHHbIMU. ['paduueckas
MHTEPIIPETALNS YPAaBHEHUS C
JBYMsI IEPEMEHHBI- MU U CUCTEM
YpaBHEHUH C JIBYMSI
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 33]1a4 C IOMOIIbIO
CUCTEM YpaBHEHUI

Pacnio3snaBaTh JIMHENHBIE YPABHEHUS C IBYMS
nepeMeHHbIMHA. CTPOUTH rpauKy JIMHEHHBIX
YPaBHEHMH, B TOM UHUCIIE, UCIIOJIb3YsI LU(POBbIE
pecypcsl. Paznuuate napasmienabHbie U
IIEPECEKAIOIINECS IPSIMBIE 10 UX YPABHEHUSIM.
Pemate cucteMsl IByX JIMHEMHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMHU IIOICTAHOBKOM U
ciokeHueM. Pemates npocrenime cucTeMsl, B
KOTOPBIX OJTHO U3 YPAaBHEHUU HE SBJISAETCS
nuHeHbIM. [IpuBoauTh rpaduueckyro
MHTEPIIPETALMIO PEIICHNs YPABHEHNUS C IBYMS
IIEPEMEHHBIMHU U CUCTEM YPaBHEHHM C JIBYMS
IepEeMEHHBIMU. Perars TEKCTOBBIE 3aa4n
anredpandeckuM crnocodom

YpaBHeHus u
HEPABEHCTBA.
HepasencrBa

YucnoBbie HEPABEHCTBA U UX
cBorictBa. HepaBeHCTBO ¢ onHOU
nepeMeHHou. JInnernbie

DopMyIIUPOBATH CBOMCTBA YUCIOBBIX
HEPABEHCTB, WILIFOCTPUPOBATH UX Ha
KOOPJWHATHOM MPSIMOiA, TOKa3bIBaTh
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(12 4) HEpaBEHCTBA C OJJHOM MepeMeHHoN | anreOpandecku. [IpumMeHsTh cBOCTBA
1 ux peweHue. Cucremsl HEPaBEHCTB B XOJi€ penieHus 3a1a4. Pemate
JIMHEHHBIX HEPABEHCTB C OJJHOMU JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
MIEPEMEHHOM U UX PEIICHHE. n300paxkaTh pelIeHre HEPABEHCTBA HA YUCIIOBOM
N3o0pakenue perieHus npsAMoii. PemaTte cuctembl JIMHENHBIX
JMHENHOIO0 HEPAaBEHCTBA U UX HEPaBEHCTB, U300paXkaTh PEIICHUE CUCTEMbI
CHUCTEM Ha YMCIIOBOM IIPSIMOM HEPaBEHCTB HA YUCJIOBOU NPSMOU

OyHKUHUH. [Tonstue pynkuuu. O61aCTH Hcnonp3oBath QYHKIIMOHATBEHYIO TEPMUHOJIOTHIO

OcHoBHbIE OIpeeNICHUsI U MHOXKECTBO Y CUMBOJIUKY. BBIUMCIIATE 3HaUeHUsT (PYHKIUH,

MTOHSATHUS 3HaueHui Qynkuuu. Criocoosl 3aJJaHHBIX opMynamMu (MpU HEOOXOJUMOCTH

(59) 3ananus pyakui. ['padux WCIIO0JIB30BaTh KAJIBKYJIATOP); COCTABIIATH

¢dbyukun. CoiicTBa GpyHKINHU, UX
oroOpakeHue Ha rpaduke

Tabauipl 3HaueHUH GyHkuu. CTpouTh 1o
tToukaM rpaduku GpyHkuii. OnUCcHBaTH CBOMCTBA
(GyHKIMU Ha OCHOBE €€ rpaduueckoro
npezcrasieHus. Mcnonb3oBaTh
(GYHKIMOHATIBHYIO TEPMHHOJIOTUIO U CUMBOJIHKY.
HccnenoBath npuMepsl TpauKoOB, OTPasKaroInuX
peasibHBIE NpoLecchl U siBneHus. [IpuBoauts
IIPUMEPHI MTPOLIECCOB U SIBJIICHUH C 3aJaHHBIMU
cBoiicTBamHu. Vcrios1b30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl JUIsl TOCTPOEHUS TpaduKOB QYHKITHI
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Y U3YYEHUS UX CBOWCTB

DyYHKIUH.
YHucnosble

byHKIUA
(9 4)

Yrenue u noctpoeHue rpauxkon
¢ynkuunit. [Ipumeps! rpagukos
(GyHKLUH, OTpaXKalOLNX peabHbIe
npoueccsl. OyHKINH,
OIKCBIBAIOLIHE MTPSIMYIO U
00paTHYIO TPOMOPIIHOHATIBHBIE
3aBUCUMOCTH, UX I'padUKu.
['unepOona.

Haxonuth ¢ momomipto rpaduka GyHKIHH
3HA4YEeHUE OHON U3 pacCMaTPUBAEMBIX BEITMUYNH
10 3HAYEHUIO JAPYyroil. B HeCnoXHbIX cirydasx
BBIpaKaTh (POPMYIIOI 3aBUCUMOCTD MEXTY
BennurHaMu. ONHUCHIBATh XapaKTep U3MEHEHHUSI
OJTHOW BEJIMYHMHBI B 3aBHCUMOCTH OT M3MEHEHUS
npyroi. Pacio3HaBath BHIBI H3y4aeMbIX
¢yukuii. [Toka3blBaTh cXeMaTUYECKU
MOJIOKEHHE Ha KOOPAWHATHOM MIIOCKOCTH
rpadukoB pynkuuii Mcrons3oBarh
byHKIIMOHATBHO-TpaduuecKue IpeaCTaBICHUS
JUISL PEUICHUS] U UCCIIEJOBAHUS YPaBHEHUH U
cucreM ypaBHeHul. [IpumensaTs nuudpossie
pecypcbl A1l NOCTpoeHus rpaduKkoB pyHKINN

[ToBTOpEHME U
00001eHne
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJ/IOB KypCOB 7 U 8 KJIacCOB,
0000111eHIEe 3HAHU

Be10upate, NpUMEHATh, OLIEHUBAThH CIIOCOOBI
CPaBHEHMsI YUCEJl, BEIUMCICHUH, TpeoOpa3oBaHuit
BBIPAKECHUM, pELICHUS YPABHCHUM.
Ocy1ecTBISITh CAMOKOHTPOJIb BBITOJIHAEMBIX
JIENCTBUI M CaMONPOBEPKY pPe3yJIbTaTa
BBIUMCJICHHUH, TpeoOpa3oBaHU, HOCTPOECHUH.
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Pemate 3a1aun u3 peanbHOM KU3HU, IPUMEHSTH
MaTeMaTUYECKUEe 3HAHUS I PELICHUS 3a/1a4 13
JIpYrux NpeaMeToB. PemaTh TEKCTOBBIE 3a1a4H,
CpaBHUBATh, BHIOUPATh CIIOCOOBI PEIICHUS 3a1a4l

9 xmacc (102 u)
Ha3Banue OcHOBHOE coziepKaHue OcHoBHBIE BUBI ACITEILHOCTH 00Yy4aIOIINXCS
paszena
(4ncio yacos)
Yucna u PanmonanesHble yncna, Pa3BuBarh npeacraBiaeHus 0 Yucaax: OT
BBIYHCIICHUS. HppALMOHATIbHBIE YHCIA, MHOECTBA HATYpPaJbHBIX YHCEN 10 MHOXKECTBA
JelicTBUTENbHBIE | KOHEUHBIE U OECKOHEYHBIC JIeHCTBUTENBHBIX unces. O3HaKOMHUTHCS C
yucia JecsITUUHBbIe TPoOr. MHOXKECTBO | BOBMOXHOCTBIO MPEICTaBICHHUS IEHCTBUTEIHHOTO
(99) JEWCTBUTEIbHBIX YUCETT; Yyucia Kak 0ECKOHEUHOM JECATUYHOM IpoOu,

JIENCTBUTEIIbHBIEC YUCIIa KaK

OEeCKOHEUYHbIE ECATUYHBIE APOOH.

BzanMHO ogHO3HAYHOE
COOTBCTCTBUEC MCIKOY
MHOKECTBOM JACHCTBUTEIbHBIX
YHCCJII U MHOXKECTBOM TOYCK

MPUMEHSITh JECATHYHbIE TPUOTUKCHHUS
pPalMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEIT.
N300paxaTh NeHCTBUTENbHBIC YUCIIa TOUKAMU
KOOPJIMHATHOU TIPSIMO#A. 3aluchIBaTh, CPAaBHUBATH
Y YIOPSIAOYMUBATh JEUCTBUTEIIBHBIE YHUCIIA.
BrpInosiHsTh, coueTasi yCTHbIE M TUCbMEHHBIE
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KOOPAMHATHOU IIPSIMOIA.
CpaBHeHME NCHUCTBUTEIBHBIX
qrcen, apupMeTHIECKUEe
JNEUCTBUS C NEUCTBUTEILHBEIMUA
yuciaamu. [Ipubnnxénnoe
3HaYEHUE BEIMYMHBI, TOYHOCTh
npubmmkenus. OKpyTricHHe
yrcen. [Ipukuaka u omieHka
pEe3yJIbTAaTOB BBIYMCIIEHU

npuémsl, apupMeTHUIeCcKre AEUCTBUS C
palMOHaIbHBIMU YHUCIAMU; HAXOAUTH 3HAYCHUS
CTEIEHEH C LEeIBIMU ITI0KA3aTESIMU U KOPHEH;
BBIUNCIIATh 3HAYCHUS YMCIOBBIX BBIPAXKCHUMN.
ITomy4yuTs nIpencTaBIeHUE O 3HAYUMOCTH
JEHCTBUTEIIBHBIX YMCEI B IPAKTUYECKOU
JIeSITEJIbHOCTH YeJIOBeKa. AHAIU3UPOBATh U
JIeN1aTh BBIBOJIbI O TOUHOCTH MPHOIMKEHUS
JIEHCTBUTEJILHOIO YUCIIa IIPU PELICHUM 3aad.
OKpyTJsITh IEHCTBUTEIIBHBIE YUCIIA, BBIIIOIHATD
IIPUKHJIKY PE3YJIBTATA BBIYMCICHUH, OLICHKY
3HAYEHUH YMCIIOBBIX BBIPAKEHUHN. 3HAKOMUTBCS C
VCTOPHUEN pa3BUTHUS MAaTEMAaTUKHU

YpaBHeHUs U
HEPaBEHCTBA.
YpaBHeHus ¢
OJTHOM
IIEPEMEHHOMN
(14 9)

JInneniHoe ypaBHeHue. Pemenue
YpPaBHEHUM, CBOJSIINXCS K
nuHeHbsIM. KBagpaTtHoe
ypaBHeHUe. Penienue ypaBHeHUH,
CBOZAIIMXCA K KBaJPaTHBIM.
bukBanpaTHbie ypaBHEHHSI.
IIpuMepsl perieHus ypaBHEHUN
TpEThEN U YETBEPTON CTENEHEN

OcBauBaTh, 3alI0MUHATh U IPUMEHSTH
rpaguyecKre MeTOAbI IIPH PEIICHUN YPaBHEHUH,
HEpPABEHCTB U UX cUCTEM. Pacrio3HaBaTh LieJble U
JIpoOHbIe ypaBHEHUs. Pemats muHelHbIe 1
KBaJpaTHbIC YPABHEHMUS, YPABHEHHUS, CBOIALLUECS
K HUM, NPOCTEHIINE TPOOHO-PAIIMOHATIEHEIE
ypaBHeHus. [Ipennarate BO3MOKHBIE CIIOCOOBI
pEIIeHus] TEKCTOBBIX 3aj1a4, 00CYXIaTh UX U
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PaznoxenneM Ha MHOXXUTEIH.

Pemenne npoOHO-paliioHaNbHBIX
ypaBHEHUH. PellieHne TeKCTOBBIX
3aJ1a4 anreOpanyecKuM METOJIOM

pelmiaTh TCKCTOBBLIC 3aJa4U pa3HbIMU crroco0aMu.
3HAKOMHTLCS C I/ICTOpHefI Pa3BUTHUA MATCMATHUKHU

YpaBHeHus u
HEpaBEHCTBA.
Cucremsl
ypaBHEHUU
(14 )

JInneliHOE ypaBHEHHE C JBYMS
NIEPEMEHHBIMU U €ro Ipaduk.
Cucrema 1ByX JTUHEHHBIX
YPaBHEHHUH C IBYMs
IIEPEMEHHBIMU U €€ pELLICHHUE.
Pemenue cucrem nByx
YPaBHEHUH, OTHO U3 KOTOPBIX
JINHEMHOE, a IPyroe — BTOPOM
crenenu. ['papuueckas
uHTepnperanys CUCTEMbI
YPaBHEHUN C ABYMsI
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 3a]a4
anreOpandeckuM crocoOoM

OcBauBaTh ¥ NPUMEHATH IPUEMBI PELIECHUS
CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHUM, B
KOTOPBIX OJTHO YPaBHEHHE HE SBIISETCS
TUHEHHBIM. Vcrons30BaTh QyHKIIMOHAIEHO-
rpaguyuecKue npeiCcTaBIeHus sl peleHus U
HCCIIEI0BAHUS YPABHEHUM U CUCTEM.
AHaIM3upoBaTh TEKCTHI 33144, PEIaTh UX
anredpandeckuM crocoOoM: NepexouThb OT
CJIOBECHOH (pOPMYIMPOBKH YCIOBHUS 3aJjauul K
areOpandecKoi MOJEIH IyTEM COCTaBICHUS
CUCTEMBI ypaBHEHUI; pelaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HUHTEPIIPETUPOBATD
pe3ysbTaT. 3HAKOMUTBCS C NCTOPUEHN Pa3BUTHS
MaTeMaTUKHU

YpaBHeHUs U
HEPaBEHCTBA.

UucnoBble HEPABEHCTBA U UX
cBoucTBa. JInHeNHbBIE

YutaTh, 3a1IMCHIBATh, TIOHUMATh,
WHTEPIPETHPOBATH HEPABEHCTBA; MCIOJIb30BaTh
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HEPaBEHCTBA HEPaBEHCTBA C OJHOU CHUMBOJIMKY U TEPMHUHOJIOTHIO. BBINIOIHATE
(16 v) IIEPEMEHHOM U UX PELICHHUE. peoOpa30BaHusl HEPABEHCTB, UCII0JIb30BaTh IS
CucreMbl TMHENHBIX HEPABEHCTB | IPEOOPa30BaHUs CBOMCTBA YHCIIOBBIX
C OJIHOM IEPEMEHHOM U UX HepaBeHCTB. Pacnio3HaBaTh JTUHENHBIE U
pewienue. KBanpatHeie KBaJpaTHbIC HEPABEHCTBA. PemaTe TuHenHbIe
HEPABEHCTBA U UX PEILICHHUE. HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB,
I'paduueckas mHTEpIIpETAIIUS CHUCTEMBI HEPABEHCTB, BKJIIFOYAKOIIUX KBAJIPaTHOE
HEpaBEHCTB U CHCTEM HEPaBEHCTB | HEPABEHCTBO, M pellaTh UX; 00CYKIaTh
C IByMsI IEPEMEHHBIMH 1oJlyueHHble penieHus. M3o0paxars pemienne
HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHKE C IIOMOIIBIO
CHUMBOJIOB. PeliaTe kBaJpaTHbIE HEPABEHCTBA,
UCIOJIB3YS rpaduuecKue NpeaCcTaBICHUsI.
OcBauBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU
PELICHUH PA3IMYHbIX 33/a4, B TOM YHCIIE
IIPAKTUKOOPUEHTUPOBAHHBIX.
DyHKIHH KBanpartuunas ¢pyHkuus, eé Pacnio3HaBaTh BUbI H3y4aeMbIX (QYHKIUT;
(16 v) rpaduk u coiicraa. [lapabouna, WITIOCTPUPOBATh CXEMAaTHUECKHU, OOBACHSTD

KOOP/IMHATHI BEPIIMHEI
napabosibl, 0Cb CHMMETPHUH
napaboiibl. CTeneHHble QyHKINUN

pAacIoyIoKEHNE HA KOOPIAUHATHON MIIOCKOCTH
rpaduKoB QYHKIUH B 3aBUCHMOCTHU OT 3HAUEHHI
K02 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
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C HaTypaJbHBIMH MOKA3aTEISAMHU 2
u 3, ux rpaduKu U CBOMCTBA.

Pacrnio3HaBaTh KBapaTHYHYIO (PYHKIHUIO 1O
dopmyne. [IpuBoanuTh NpuMeps! KBaJpaTHUHBIX
3aBUCUMOCTEH U3 peabHOM KU3HU, (PHU3HKH,
reoMeTpuu. BeIABIATE 1 000011aTh 0COOCHHOCTH
rpaduka KBaapaTHIHOH QYHKIMH y = ax’+hX+C.
Crpouts 1 n300paXkaTb CXeMaTHUECKHU rpaduxu
KBaJIpaTUUHBIX (QYHKIUI, AHaIU3UPOBATh U
HPUMEHSATH CBOICTBA N3yYEHHBIX (DYHKIMN AJIs
UX TIOCTPOCHHS, B TOM YHUCIIE C TOMOIIBIO
1IU(POBBIX PECYPCOB

YucnoBbie
IOCJIEN0BATEILHO
CTH

(15 9)

[lonsTHe yncnoBou
IIOCJIEJ0BATEIbHOCTH.
3aiaHue 1oCye10BaTeIbHOCTH
PEeKyppeHTHOH GpopmyIioii u
(dhopmysoit n-ro wieHa.
Apudmernueckas u
reoMeTpuyecKas Iporpeccuu.
@®opMyIbl N-To WieHa
apudmeTnyeckoil u
F€OMETPUYECKOU ITPOrPECCUi,
CYMMBI MEPBBIX N YJICHOB.

OcBauBartb 1 MMPUMCHATH NHICKCHBIC
0003HauEeHMsI, CTPOUTH PEUEBbIE BHICKA3bIBAHUS C
HCII0JIb30BAHUEM TCPMHUHOJIOTNH, CBSI3aHHOM C
MOHSITHEM IOCIIEA0BATEIbHOCTU. AHAIN3UPOBATh
(GopMyiy N-TO WIeHa MOCIEN0BaTEIIbHOCTU WU
PEKYPPEHTHYIO ()OPMYITY M BBIYUCIATD YJICHBI
MOCJIeI0BATENbHOCTEH, 3a/laHHBIX ATUMHU
dopmynaMu. YcTaHaBIUBaTh 3aKOHOMEPHOCTD B
IOCTPOCHHUHU I0CIIEI0BATENIBHOCTH, €CIIH
BBIIMCAHbI IIEPBHIE HECKOJIBKO €€ UJIEHOB.
Pacno3naBaTh apudmMeTnyeckyro u
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N300pakeHne 4ICHOB
apu(pMeTHUeCKON n
Tr€OMETPUYECKOU ITPOrPeECCUit
TOYKaMH Ha KOOpJUHATHOU
IIJIOCKOCTH. JIMHENWHBIN 1
9KCIIOHEHIIMAJILHBIA POCT.
Cno’xHbI€ MPOLIEHTHI

FEOMETPUUECKYIO IPOIPECCUU IPU PA3ZHBIX
cnocobax 3aganus. Pemats 3agauu ¢
UCIOJIb30BaHUEM (DOPMYIT N-TO YiIeHa
apupMeTUYECKON U TEOMETPUUIECKON TPOTPECCH,
CYMMBI IIEPBBIX h WieHOB. M300paxkaTh 4iieHbI
MOCJIEA0BATEIHLHOCTH TOYKAMU Ha KOOPIMHATHOU
10ckocTH. PaccMaTpuBaTh mpumepbl NpOIECCOB
U SIBJICHUH U3 peaNbHOM JKU3HH,
WUTIOCTPUPYIOIINE U3MEHEHHE B
apuMEeTHUUECKOI MPOrpeccuu, B TeOMETPUUYECKOM
IPOTPECCUH; H300pakaTh COOTBETCTBYIOIIHE
3aBHCUMOCTH rpaduuecku. PemaTs 3a1aun,
CBSI3aHHbIE C YHCIIOBBIMU
IIOCJIE0BATENBHOCTAMU, B TOM YHCIIE 3a7a4U U3
peasibHOM JKHU3HM € UCTIOIb30BAaHUEM LIUPPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJIHIL,
rpaduueckoro KaibKyasTopa u T.1.). PemaTth
3aJ]a4M Ha CJIOXKHBIE MIPOLIEHTHI, B TOM YHCIIE
3aJ1a4uM U3 peasbHON MPaKTUKH (C
UCIIOJIb30BaHUEM KAJIBbKYJIATOPA). 3HAKOMUTHCS C
HCTOPHUEN pa3BUTHS MaTEMaTHKU
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IToBTOpEHME,
000011IEHHE,
CHCTEMAaTH3allHs
3HAHUM

(18 1)

Yucna u BeIYHCICHUS (3aIHCh,
CpaBHEHUE, IEUCTBUS C
JNEHCTBUTENLHBIMH YUCIIAMH,
YHCIIOBAs MpsSMasi; MPOLIEHTHI,
OTHOIICHUS, TIPOTIOPITUH;
OKpYyTJIEHUE, IPUOIUKEHUE,
OLIEHKA; PEIICHNE TEeKCTOBBIX
3a/1a4 apupMETHIECKUM
criocooom)

Anrebpanyeckue BbIpaKECHUS
(mpeobpazoBanue
anredpanvecKux BhIpAKEHU,
JOTTYCTUMBbIE 3HAYCHUS )

@OyHKIUY (MOCTPOEHHUE, CBOMCTBA

M3YYEHHBIX (DYHKITHIA;
rpaduyeckoe pereHue
YpaBHEHUN U UX CHUCTEM)

OnepupoBaTh MOHATUSAMHU: MHOXECTBO,
IIOJIMHO>KECTBO, OIIEPALIMN HaJl MHOXKECTBAMH;
UCIIOJIB30BaTh rpaduueckoe npeacTaBiIeHue
MHOKECTB JJIs1 ONIMCAHUS PEABHBIX IIPOLECCOB U
ABJICHUH, IPU PELIECHUM 3a/1a4 U3 IPYTUX
y4€OHBIX IPEIMETOB. AKTYyaIU3UPOBATh
TEPMHUHOJIOTHIO U OCHOBHBIE JICHCTBUS,
CBSI3aHHBIE C YUCIIAMU: HATYpaJIbHOE YUCIIO,
IIPOCTOE ¥ COCTABHOE YUCJIA, IETUMOCTh
HaTypaJIbHBIX YUCEJl, IPU3HAKH 1€JIMMOCTH,
11€JI0€ YHCII0, MOJIYJIb YHCIIa, OOBIKHOBEHHAS U
JecaTU4Has ApoOu, CTaHIAapTHBIM BUJ YuCia,
apu@MeTHuecKuil KBaJpaTHbIN KOPEHb.
BhINONIHATE 1EHCTBUSA, CPABHUBATD U
YIOPAI0YMBATh YUCIIA, IPEACTABIIATH YACIIA HA
KOOPJAWHATHOM MPAMOM, OKPYIJISITh YUCIIA;
BBITIOJHATH PUKUJIKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUN. Pemarh TeKcTOBbIE 3a1a4K
apudMeTuIecKuM crnocooom. Pemartp
IIPAKTUYECKUE 3a/1a4M, COEPKALLUE TIPOLIEHTBHI,
JIOJIM, YaCTH, BBIPAXKAIOIIHE 3aBUCUMOCTH:
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CKOPOCTb BpEMsI — PacCTOSIHHE, 1IeHa —
KOJIMYECTBO — CTOUMOCTb, 00BEM pabOThI — BpeMst
— IPOU3BOUTEILHOCTD TpyAa. Pa3oupars
peabHble )KU3HEHHBIE CUTYallUH,
(bopMyIUpOBaTh WX HA S3BIKE MATEMATHKH,
HaxOJIUTh pEUICHUE, IPUMEHSISI MaTEMAaTUYECKUN
armapar, HHTepIpEeTUPOBATh Pe3yIbTaT
OnepupoBaTh NOHATUSAMU: CTENEHb C LIEIBIM
MoKazaTesieM, apuMeTHUeCKU KBaJApaTHBII
KOpEHb, MHOTOUJIEH, ajredpanyeckas 1po0sb,
TOXJECTBO. BBIMOJIHATE OCHOBHBIE JICUCTBUS:
BBITMIOJHATH Pacy€Thl MO (hopMyIiam,
npeoOpa3oBHIBaTh 1ENbIe, APOOHO-PALMOHATBHEIE
BBIPKEHMS U BBIPAXKEHUS C KOPHSIMHU,
peaTn30BbIBATh PA3I0KEHHE MHOTOUJICHA Ha
MHOXHUTENH, B TOM YHUCJIE C UCMOJIH30BAHUEM
(dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMBbI
Y Pa3HOCTH; HAXOJUTh JOIYCTUMBIE 3HAYEHUS
MEePEMEHHBIX IJIs1 APOOHO-PAITHOHATBHBIX
BBIPAKEHUM, KOPHEH.

MopenupoBaTh ¢ TOMOIIEI0 GOPMYIT peabHbIC
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IpoLeccsl U siBjaeHus. OnepupoBaTh MOHATUIMU:
byakuwms, rpaduk GyHKIUA, HYIA QYHKITNH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHUs, HAaNOOJIbLIEE U
HaMMEHbIIIEe 3HAYCHUS (PYHKITUH.
AHan3upoBaTh, CPaBHUBATh, 00CYKIATh
CBOICTBA (PYHKIUH, CTPOUTH UX TPadUKH.
OnepupoBaTh NOHATUAMMU: NIpsIMast
IIPONOPLIUOHAILHOCTD, OOpaTHasI
IPONOPLHUOHATIBHOCTD, TUHEHHAs! QYyHKIIMS,
KBaJpaTU4Has GyHKIus, mapadoia, rumnepooa.
Vcnonb30Bathk TpaduKy Ui ONpeeIeHus
CBOICTB, [IPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3a1a4 U3 ApYrux y4eOHbIX MpeIMeTOB U
peasibHOM JKU3HH; MOAEITUPOBATH C ITOMOILBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.
BripaxaTh popMynaMu 3aBUCHMOCTH MEXAY
BEIMYMHAMU

IIpu paspaborke paboueil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHMM YYTEHBI BO3MO>KHOCTH
UCIIONIb30BAaHUSl  DJIEKTPOHHBIX (IU(PPOBBIX) 0Opa30BaTENbHBIX PECYpPCOB, SBISIIOIIMXCSA Yy4eOHO-
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METOJIMYECKUMH MaTephajaMu (MYJIbTUMEIUNHBIE IPOrpaMMBbl, AJIEKTPOHHBbIE YYEOHMKU U 3aJaUHMKH,
JIEKTPOHHBIE OMOJIMOTEKH, KOJUIEKIMH LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), UCHOIb3YEMBIMH IS
o0y4eHHsT W BOCHUTAHUS, NPEJCTABICHHBIMH B JIIEKTPOHHOM (IIM(PPOBOM) BHJIE U PEATUIYIOIIUMH
JUJIaKTUYECKUE BO3MOXKHOCTH MKT, COJEp)KaHHE KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00

00pa3zoBaHuH.
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pabouas mporpamma
yaeOHoro kypca «I'eomerpusi». 7 — 9 kiaccel

Henu uzydyenus yueOHOro Kypca

Crnenyst mpeacTaBleHHOW paboueil mporpaMmMe, HaYyWMHAs C
CeIbMOro Kjacca Ha YypoKax T'€OMETpUM OOYyYaroIIUics YYUTCS
MPOBOJIUTH JIOKAa3aTEJIbHBIE PACCYXKACHUS, CTPOUTH JIOTHUECKUE
YMO3aKJIFOUEHUS, J10Ka3bIBaTh WCTUHHBIE YTBEPKIECHUS U CTPOUTH
KOHTPIPUMEPHl K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT
MIPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpaTHBIE YTBEPXJCHHUS. YUCHUK, OBJIAQJCBIINNA HCKYCCTBOM
paccyxaarb, OyJeT MIPUMEHITh €r0 U B OKPYXKArOIIeH KU3HU.

Bropoii  menp0  u3y4eHHS] = TE€OMETPUU  SIBISAETCS
UCIIONBb30BaHUE €€ Kak HWHCTPYMEHTa I[IpU pEUICHUH Kak
MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3a7ad, BCTPEUAIOIIMXCS B
peanbHOM kU3HU. OKOHYMBIIMN KypC TE€OMETPUM IIKOJBHHUK
JIOJDKCH OBITh B COCTOSIHUW OTIPEICIIUTh T€OMETPUUICCKYIO QUTYDY,
onucaTh CJIOBaMHU JAHHBIA YEPTEXK WM PUCYHOK, HAWTH MJIOLIAIb
36eMEJIBHOTO  Yy4YacTKa,  paccyuTaTh  HEOOXOIUMYIO  JUTUHY
OINITOBOJIOKOHHOTO Kalensd win TpeOyemble pa3Mmephl rapaxa s
aBTOMOOWJII. DJTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS
JUHUA B W3YYEHUU T€OMETpUU B IiKose. JaHHas npakTudeckas
JUHUSA SBISETCS HE MEHee BaXHOW, uYeM TepBas. YUHUTeNro
pEKOMEHIyeTCsl OI0UpPaTh 3aJauu MPAKTUYECKOro XapakTepa AJis
paccMaTpuBaeMbIX TE€M, YVYUTh JACTeH CTPOUTH MaTeMaTHYECKHE
MOJEJIA pealbHbIX KU3HEHHBIX CUTYalli, TPOBOJUTH BBIYMCICHHS
W OILICHUBATh aJE€KBAaTHOCTh MOJYYEHHOro pe3ynbTara. Kpaline
BAXXHO MOJYEPKUBATH CBSI3M T'€OMETPUU C APYTMMH IpEeAMETaMH,
MOTHUBHUPOBATH HUCIIOIH30BATh OMPEAEIEHUS T€OMETPHUECKUX HUTYDP
U TOHSITH, JEMOHCTPUPOBATh IPUMEHEHHUE MOJIYUEHHBIX YMEHUN B
(bu3MKe U TEXHUKE. DTH CBSI3M HanOOJee IPKO BUIAHBI B TEMaX «BEK-
TOPBI», KTPUTOHOMETPUUYECKHE COOTHOIICHUS»,«METOJ KOOPAUHAT
u «reopema I[udaropay.

Mecto y4ebHOro Kypca B y4eOHOM TIIaHe
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CornacHo yyeOHOMYy miaHy B 7 — 9 kiaccax u3ydaercs
yaeOHbIli Kypc «['eomeTpusi», KOTOPBIA BKJIIOYACT CIEIYIONINE
OCHOBHBIE pazfelbl copepkanus: «I'eomerpuueckne GUrypsl U ux
CBOMCTBa», «l3MepeHHE TE€OMETPUYECKMX BEIMYMH», a TaKKe
«/lexapTOBBI KOOPAMHATHI HA IUIOCKOCTHY, «BeKTOpB», «/IBHKEHUA
iockoctu» U «IIpeoOpa3oBanus mogoous».

Y4eOHbIN UIaH MperycMaTpUBAET W3YYE€HUE T'€OMETPHH Ha
0a30BOM ypoBHE 68 y4eOHBIX 4acoOB B y4€OHOM IroJly, BCEro 3a TpH
roga oOyuenust — 204 gacos.

Copnepxxanue yueOHOro Kypca
7 Kj1acc

Hauvanbabie nmoHsTua reomerpuu. Touka, mpsiMasi, OTPE3OK,
ayd. Yrona. Buael yrioB. BepTuUKalbHbIE U CMEXHBIC YIVIBL
buccekrpuca yria. Jlomanas, MHOroyrosnbHuK. llapamiensHocTts n
NEPIEHIUKYJIAPHOCTD MPSMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOWCTBAa OCEBOU
cummeTpun. IIpuMepsl cUMMETPUN B OKPYKAIOIIEM MUDE.

OCHOBHBIE MTOCTPOECHMSI C NOMOIIbI LUPKYJIS U JIMHEHKH.
Tpeyronsauk. BeicoTa, Mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOe#peHHBIIT W pPaBHOCTOPOHHUHA  TPEyrOJbHHKH.
HepaBeHcTBO TpeyrosnbHUKa.

CBolicTBa M TpHU3HAKW PaBHOOEIPEHHOIO TPEYroJbHUKA.
IIpu- 3HaKM paBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa W TpHU3HAKUM NapauledbHBIX HOpsMbix. Cymma
YIJI0B TPEYrOJbHUKA. BHEIIHNE yIiIbl TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroapHUK. CBONCTBO MEAMAHbI MPSIMO-
YTOJIBHOTO TPEYrOJbHUKA, MPOBEAEHHON K runorenyse. [IpusHaku
paBeHCTBa MPSAMOYTOJbHBIX TPEYroJbHUKOB. [IpSAMOYronpHBIM
TPEYroJbHUK C yriioM B 30 .

HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA,
HEpaBEHCTBO O JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yriie U
0oJbIIel CTOPOHE TpeyroibHUKa. [lepneHauKyssp 1 HaKJIOHHAas.

I'eomerpuyeckoe Mecto Touyek. buccexkrpuca yrma u
CEpEIMHHBIN TEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTa
TOYEK.
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OKpyXKHOCTb W KpYI, XOpAa M JUaMeTp, UX CBOWCTBA.
B3anmHoe pacnosioxkeHue oKpy:KHOCTH W npsimoil. KacarenbHas u
cekymass K OKpYyKHOCTH. OKpYKHOCTb, BIMCaHHas B YroJ.
Brnncannas u onvcanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 Kiacc

UYerslpéxyronbuuku. [lapamienorpaMM, €ro npu3HAKU U
cBoiicTBa. YacTHbIe cilydyau HapajjiesorpaMMoB (IIPsIMOYIOJbHHUK,
poMO, KBazpar), X MPU3HAKH U CBOMcTBA. Tpamernus, paBHOOOKas
Tpaneuus, €€ CBOMcTBa U npu3Haku. [IpaMoyronpHas Tpanenus.

Meton yaBoeHus wmenuasbl. lleHTpanpHas cuMMeTpHSL.
Teopema ®aneca u Teopema 0 IPONOPLUUOHATIBHBIX OTPE3KaX.

Cpennue aMHMM TpeyrojbHuKa U Tpaneuuu. LleHTp Mmacc
TPEYrOJIbHUKA.

[Tomo6ue  TPEYronbHHUKOB,  KOXPPHUIMEHT  TOHOOMS.
ITpu3naku momobus TpeyrosibHUKOB. lIpumeHeHue nonobus mpu
pELIeHNN IPAKTUYECKHX 3ajau.

CpoiicTBa miomaneil reomerpudeckux ¢uryp. Dopmyssl
U TUIOIIAAM  TPEYrojbHHKA, MapajiesiorpaMMa, poMba u
Tpanenuu. OTHOIIEHHUE MJI0IIAAeH MOK0OHBIX QUTyYD.

Brruncienue 101 TPEYTrOJIbHUKOB 51
MHOTI'OYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenne teopems [ludaropa npu
pELICHNN IPAKTUYECKUX 3aau.

CuHyc, KOCHMHYC, TaHF€HC OCTPOrO yIja MpsIMOYTOJIBHOIO
TpeyrojapbHuka. (OCHOBHOE TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue ¢pyHkiuu yrios B 30 , 45 u 60 .

BricanHble W UEHTpalbHBIE  YIUIBI, YIOd  MEXAY
KacaTeJIbHOW M XOpJAOW. YTIbl MEXIy XOpAaMU M CEKYLIUMHU.
BrnucanHble UM ONMCaHHBIE  YETHIPEXYTOJIbHUKU. B3aumuoe
pacroJioxkeHue AByX okpykHoctel. Kacanue okpyxxHocrteit. O0mue
KacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 kiacc
Cunyc, kocunyc, taurerc yrio oT 0 go 180 . OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEIECHHUS.
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Pewmenne tpeyroiapHukoB. TeopeMa KOCMHYCOB U Teopema
CUHYCOB. PemieHue mpakTUYeCKUX 3aJady C HCIOJIb30BaHUEM
TEOPEMBbI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpazoBanne momo0us. I[lomoOue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema O MNpPOU3BEACHUH OTPE3KOB XOpA, TEOPEMBI O
IIPOM3BEACHUN  OTPE3KOB  CEKYIIMX, TeopemMa O KBajpare
KacaTeJIbHOM.

Bektop, anuHa (MOIynb) BEKTOpa, COHAIPaBIICHHBIE
BEKTODBI, POTUBOMOJIOKHO HaIpaBJICHHBIE BEKTODBI,
KOJUIMHEApPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM Hajl
BekTOopamu. Pa3nokeHue BekTopa MO JABYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel Bekropa. CkajsipHOe MpOU3BEACHUE
BEKTOPOB, MPUMEHEHHUE JJIsl HAXO0XKACHUS IJIMH U YTIIOB.

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTU. Y pPaBHEHHUS MPSAMOM
U OKPYXHOCTH B KOOpJMHATaX, MEPECeYeHHE OKPYKHOCTEH U
npsiMbIX. MeTos1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE ~ MHOTOYTOJNBHUKU. [[MMHA  OKPY>KHOCTH.
I'pagycHas u panvaHHas Mepa YIJla, BBIYUCIEHHWE JJIUH JyT
okpyxHocTteil. [Inomaap kpyra, cekTopa, CerMeHTa.

JB>KEHUS TJIOCKOCTH M BHYTPEHHHUE CHUMMETpUU (Uryp
(onemeHTapHble  mpeacTaBieHus). IlapamienpHBIE  TEpeHOC.
[ToBopoT.

[Tnanupyemble peaMeTHbIE PE3YIbTAThl OCBOCHUS
npUMeEpHO paboueil mporpammsl Kypca (1o rogaM o0ydeHus)

OcBoenne yuyebHOro kypca «l'eomeTpus» Ha YpOBHE
OCHOBHOTO  OOmIero  oOpa3oBaHUs  JOJDKHO  00O€CIeurBaTh
JOCTHXKEHHE  CIEAYIIIUX  NPEeIMETHBIX  00pa3oBaTeNbHBIX
pe3yIbTaTOB:

7 xnacc
- pacro3HaBaTh M3YYCHHBIE T€OMETpUUYECKUEe (PUTYPBI, OMPENesTh
WX B3aUMHOE pAcCTOJIOKEHHE, H300pakaTh TeOMETPHUECKUE
GUryphl; BBIOJHATH YEPTEKU IO YCIOBUIO 3amauu. V3mepsTh
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JINHEMHBIE U YIJIOBBIE BEJIIMYMHBI. Pemiars 3a1auum Ha BBIYMCIICHUE
JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

- JenaTh TpyOyl0 OLEHKY JHMHEHHBIX M YIJIOBBIX BEIHYHH
MPEeIMETOB B pealbHON >KHU3HHU, Pa3MEpPOB IMPHUPOIHBIX OOBEKTOB.
PaznuuaTh pazMepbl 3THX 00BEKTOB MO HOPSIIKY BETHYNHBL.

- CTPOUTh YEPTEKHU K TEOMETPUUECKUM 3a]a4aMm.

- TIOJI30BaTbCAd  IPU3HAKAMM  PABEHCTBA  TPEYIOJbHUKOB,
UCIONIb30BaTh ~ MpPHU3HAKM U CBOMCTBA  paBHOOEAPEHHBIX
TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

- IPOBOJUTH JIOTMYECKHE PACCYXKIECHHUS C HCIOJb30BAaHUEM
IF€OMETPUYECKHUX TEOPEM.

- [OJb30BAaThCSl  NPU3HAKAMU  PABEHCTBA  IPSIMOYIOJIbBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJMAaHBI, IIPOBEIEHHON K TMIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, B PELIEHUU T'€OMETPUUYECKUX
3a/1a4.

- ONpeAeNiATh MapaUIeIbHOCTh NPSIMBIX C I[OMOLIBIO YIJIOB,
KOTOpBIE 00pa3yeT ¢ HUMH cekymas. OnpenensiTs mapauieaIbHOCTh
NpSAMBIX C MOMOUIBIO PABEHCTBA PACCTOSAHHMM OT TOYEK OJHOM
MIPSIMOM 0 TOYEK APYTrOM IIPSIMOM.

- pelath 3aJa4M Ha KJIeT4yaToi Oymare.

- IPOBOJUTH BBIYMCIEHUS U HAXOJIUTh YHUCIIOBbIE U OYKBEHHBIE
3HAQUYEHHs YIJIOB B T€OMETPUYECKUX 3aladax C MCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU MEPECEUCHUH MABYX MapaUIETbHBIX MPIMBIX
cekymel. PemaTe npakTuyeckue 3a1aul Ha HAXO0KICHUE YTIIOB.

- BIAACTb IOHATUEM TEOMETPUYECKOr0O MeCTa TOYEK. YMETh
OTpeeNsATh OUCCEKTPUCY yria U CEPEeIMHHBIN NMEepHeHIUuKYIAp K
OT- PE3Ky KaK F€OMETPUYECKHUE MECTA TOYEK.

- (opmynupoBaTh OIpeneseHHs] OKPYKHOCTH W Kpyra, XopAbl U
JUaMeTpa OKPYKHOCTH, IIOJIb30BAaThbCs HMX CBOMCTBaMHU. YMETh
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4.

- BJIQJIETh MIOHATHEM ONMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauThb e€ ueHTp. [lonb3oBarbes (akTamMu O TOM, YTO
OUCCEKTPUCHI YIIIOB TPEYroJbHHUKA IIEPECEKAIOTCs B OJHON TOUKE, U
O TOM, 4YTO CEpeAVHHbIE MNEPIEHAUKYISIPl K CTOPOHAM
TPEyroJIbHUKA [IEPECEKAOTCS B OJHOM TOYKE.
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- BJIQJIETh TOHATHEM KacaTelIbHOW K OKPY)KHOCTH, IOJIb30BaTHCA
TEOpEMOM O MEPHEHIUKYIIPHOCTH KacaTeJIbHOM H paauyca,
MPOBEAEHHOTO K TOUKE KaCaHHUS.

- MOJIb30BaThCA MPOCTEUIIMMH T'€OMETPUYECKUMH HEPABEHCTBAMM,
MMOHUMATh UX MPAKTUYECKUN CMBICI.

- IIPOBOJIUTh OCHOBHBIE I'€OMETPUYECKUE MOCTPOCHUS C MOMOLIBIO
LUPKYJIA U JIMHENKH.

8 xiacc
- pacmo3HaBaThb OCHOBHBIE BHJbl YETBIPEXYIOJIbHHMKOB, HUX
AJIEMEHTHI, I0JIb30BATbCd WX  CBOWCTBAMHM IIPU  pELICHUU
reOMETPHUECKUX 3a]1au.
- IPUMEHATh CBOMCTBA TOYKM IEPECEUEHUs MEIUAH TPEYroJIbHUKA
(eHTpa Macc) B peIIeHUH 3a/1a4.
- BJIQJIETh NOHSTHEM CpEAHEW JIMHUU TPEYroJIbHUKA U TpareLuu,
IPUMEHSATh UX CBOMCTBAa INpPH PELIEHUH TI'€OMETPUYECKUX 3ajad.
[Tonb3oBarbcs TEOpEMON Paneca u TEOpPEMOU 0
IPONOPLMOHANIBHBIX OTPE3Kax, MPUMEHATh MX JJs peIIeHUs
MIPaKTUYECKUX 3aj1au.
- TPUMEHATHh TNPU3HAKU MOJOO0US TPEYroJbHUKOB B pPELICHUU
reOMETPUUYECKUX 3ajau.
- monb3oBaTbcs  Teopemoil  Iludaropa g peuieHus
reOMEeTPUYECKUX U MPaKTUYECKUX 3azad. Crpouts
MaTEMaTHYECKYIO MOJIETb B MPAKTUYECKUX 3ajjavax,
CaMOCTOSITEJILHO JIeJIaTh YepTEéX U HaXOAUTh COOTBETCTBYIOILIME
JUTUHBI.
- BJIQJICTh MOHATUSMU CHUHYCA, KOCMHYCa U TaHT€HCa OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyrojpHuKa. [1onbp30BaThCsl ’TUMHM MOHATUAMHA
JUIS pellieHus] MPaKTUYECKUX 3ajau.
- BBIYMCIATH (PAa3IUYHBIMU CIOCOOAMM) IJIOMIA b TPEYrONbHUKA U
IUIOUIAId MHOTOYTOJIBHBIX (QUIyp (MONb3ysach, Ile HEO0O0XOIUMO,
KaIbKynaTopoM).  IIpumMeHAT  MONydeHHbIE  yMEHMS B
MPaKTUYECKHX 3aJauax.
- BJAJETh TMOHATUSAMU BIIMCAHHOTO M LEHTPAJIBHOIO YIJA,
UCIIOJIb30BaTh TEOPEMbl O BIHMCAHHBIX VIWax, YIJax MexXIy
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XopAaMH (CEKyLIMMH) U YIJie MEXIy KacaTelbHOW M XOpAOoW mpu
pELICHUH T€OMETPUUECKUX 3ajiau.

- BJIAJIETh IOHSATUEM OIHMCAHHOIO YETBIPEXYTOJIBHUKA, PUMEHATh
CBOWCTBA OIMCAHHOTO YEThIPEXYTOJIbHUKA MIPH PELLICHUH 3ajiau.

- IPUMEHSATH I[IOJIyUEHHbIE 3HAaHHUA Ha IPAaKTUKE — CTPOUTH
MaTeMaTHYeCKHue MOJIENIN JUIsl 3a7a4 PeaJbHOM XKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIUUCICHUS C INPUMEHEHUEM Noa0o0us u
TPUTOHOMETPUH (TIONIB3YSACH, I/1€ HEOOXOIUMO, KAJIBKYIATOPOM).

9 kiacc
- 3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTH C
UX  TOMOLIBK  pa3jIMYHbIE  DJIEMEHTbl  IPSAMOYIOJIBHOTO
TPEYroJibHUKa («pemeHue NPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY).
Haxonute (¢ momouibio KalbKyJIsTOpa) MJUHBIL M YIVIBI JUIS
HETAOIMYHBIX 3HAYCHUH.
- [oJb30BaThCsl  (opMylaMH  TIPUBEACHUS U OCHOBHBIM
TPUTOHOMETPHUYECKUM TOKIECTBOM JUISI HAXOXKICHHSI COOTHOIICHUI
MEXy TPUTOHOMETPUYECKMMHU BEJINYMHAMHU.
- UCIIOJIb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHHS
pa3INYHbIX 3JIEMEHTOB TPEYroJIbHUKa («perenue
TPEYTOJILHUKOBY), TIPUMEHSTh MX NpPU PEIICHHH T€OMETPUUYECCKHUX
3ajau.
- BIIQJIETh TIOHATHUSIMH TIPEOOpa30BaHUsI TTOA0OHS, COOTBETCTBEHHBIX
3JIeMEHTOB MOAO0OHBIX ¢uryp. Ilonb3oBaThest cBoiicTBaMU MOJ00MS
MPOU3BOJILHBIX (DUTYpP, YMETh BBIYUCIATD JUTMHBI U HAXOIUTH YTIIBI
y mnonobubix ¢uryp. Ilpumensts cBoiictBa momoOusi B
MPAaKTUYECKUX 3aadax. YMEThb NPUBOAUTH NMPUMEPHI TOJOO0HBIX
¢buryp B OKpyxKaromem MHpe.
- TIOJB30BATHCS TEOPEMaMH O TPOHM3BEACHUH OTPE3KOB XOPI, O
MIPOU3BEJICHNN OTPE3KOB CEKYIIHNX, O KBajJpaTe KacaTelIbHOM.
- TIOJIb30BaThCSl BEKTOPAaMH, IMOHMMATh HMX TE€OMETPHUYECKHH W
¢bu3n4ecKkuif CMbICI, MPUMEHATh UX B PELICHUU T€OMETPUUYECKUX U
¢busnvecknx 3amad. [IpUMEHATH CKaJIsIpHOE TPOW3BEICHHE BEK-
TOPOB JUI HAXOXKJICHUS JJTUH U YTIIOB.
- TIOJIB30BaThCSI METOJIOM KOOPJIMHAT Ha TUIOCKOCTH, TPUMEHSTH €T0
B PELICHNU T€OMETPUYECKHUX M MPAKTUYECKHX 3a/1a4.
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- BJIaACTb MOHATUAMH IIPABUIBHOIO MHOI'OYIrOJIbHHKA, JJIAHBI
OKPYKHOCTH, JUIMHBI IyT'M OKPY)KHOCTH ¥ PaAMaHHON Mephl yIia,
YMETb BBIYMCIIATH IUIOIIAAb Kpyra M ero dacreu. lIpumensars
MOJTyYEHHbIC YMEHHS B MIPAKTUYECKUX 337a4ax.

- HaXoAWTh OCH (WJIM IIEHTPBI) CUMMETpHH (UTYp, TPUMEHATH
JBHIKCHUS TFIOCKOCTH B TIPOCTEHUIINX CITydasX.

- HNPUMCHATH IIOJYUYCHHBIC 3HAHUA HaA IMPAKTUKEC — CTPOUTH
MaTeMaTU4ecKue MOJACIH Ul 3a/1a4 PealbHOM KU3HHU U TIPOBOINTD
COOTBCTCTBYIOIIMEC BBIYUCICHUA C IPUMCHCHHUEM HOI[O6I/I$I u
TPUTOHOMETPHYECKUX (YHKIUH (TONB3ysch, I/1€ HE00XOAUMO,
KaJIbKYJISITOPOM).
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TemaTuueckoe MIaHUPOBAaHUE YUEOHOTO Kypca
7 xnacc (68 1)

HasBanue paznena
(4ucno yacoB)

OcHOBHOE COACpIKAaHUE

OcCHOBHBIE BUAbBI ACATCIIBHOCTHU o6yqafo1u1/1xca

[Ipocreiimue
reOMEeTpUUYECKUe
burypsl u ux
CBOMCTBA.
HN3zmepenue
FE€OMETPUUYECKUX
BEJIMYUH

(14 9)

[Ipocretimue
F€OMETPUUECKHE OOBEKTHI:
TOYKH, IPSIMBIE, JTyYU U
YTJIbl, MHOTOYT'OJIBHUK,
nomanasi. CMeXHbIE U
BEPTUKAJIBHBIC YIJIbI.
PaboTa ¢ npocreitmmmu
yeprexamu. Msmepenue
JMHENHBIX U YTIOBBIX
BEJINYUH, BBIUNCIICHUE
OTPE3KOB U YIJIOB.
Ilepumerp u mIomanb
¢buryp, cocTaBJIeHHbIX U3
IIPSIMOYTOJIBHUKOB

DopMyIMpPOBaTh OCHOBHBIE IIOHSTHS U ONPEICIICHNUS.
Pacrnio3naBath M3y4eHHBIE TEOMETPHUECKUE (PUTYPBI,
OIIPEACIATh UX B3aMMHOE PACIOJIOKEHUE, BBIIIOIHITD
4epTEK 10 YCIOBUIO 3aaa4u. [IpoBoanuTh npocTeiimme
IIOCTPOEHHMSI C IOMOUIBIO HUPKYJIS U JIMHEHKH.
N3MepAaTh TMHEWHBIE U YTIIOBBIE BETUYUHBI
reOMETPUUECKUX U MPAKTUYECKUX OOBEKTOB.
Omnpenensts «Ha r11a3» pa3Mepbl peaabHbIX 00bEKTOB,
MIPOBOJIUTH IPyOyI0 OIIEHKY UX pa3mepoB. Pemiath
3aJ1a4M Ha BbIUMCJIEHHUE JUIMH OTPE3KOB U BEJTUYHUH
yrioB. Pemarts 3a1aun Ha B3aMMHOE PACIIOIOKEHHE
reoMmerpuueckux guryp. [IpoBoauts kiaccudpukannio
YTJI0B, BBIYUCIIATH JIMHEWHBIE U YTJIOBBIE BEJINYUHBI,
MIPOBOJUTH HEOOXOIUMBIE TOKa3aTeIbHbIE
pacCcyXacHHUsL.
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3HaAKOMHUTECS C HCTOpHCﬁ Pa3BUTHA TCOMCTPHUU

TpeyronpHuKH
(22 9)

IlonsiTHE O paBHBIX
TPEyrojbHUKaX U
NEPBUYHBIC MPEJICTABICHUS
0 paBHBIX (KOHTPYIHTHBIX )
¢urypax. Tpu npuzHaka
PaBEHCTBA TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX
TpeyroiabHUKOB. CBOMCTBO
MeliaHbl IPSIMOYTOJIBHOTO
TPEyroJbHUKA.
PaBHOOGeipeHHbIE
PaBHOCTOPOHHHE
TpeyroabHuKu. [IpusHaku u
CBOICTBa paBHOOEAPEHHOTO
TpeyroapHuKa. [Ipotus
00JbI1IEN CTOPOHBI
TPEYroJbHUKA JICKUT
OOJIBIIINI yTOI.
[Ipocreiinne HepaBeHCTBA B

PacrnioznaBaThk napbl paBHbBIX TPEYTOJIbHUKOB HA
TOTOBBIX YepTekax (C yKazaHUEM MPU3HAKOB).
BoiBonuTh cienctBus (paBeHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyIMpPOBaTh ONPEAEIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MPSMOYTOJILHOT0, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI,
BBICOTHI, MEJIaHbl TPEYTOJIbHUKA; CEPEAMHHOTO
MEPIEeHIUKYIIApa OTPE3KA; IEPUMETPA TPEYroJIbHUKA.
®opMyIUpoOBaTH CBOMCTBA U MTPU3HAKU
paBHOOEPEHHOTO TpeyroyibHUKa. CTPOUTH YEPTEXKH,
pelaTh 3aa4u ¢ TOMOIIbIO HAX0XK/ICHUSI PABHBIX
TPEYroJIbHUKOB. [[pUMEHSATh MPU3HAKY paBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB B 3a]a4ax.
Ncnonb3oBath nuppoBbIe pecypchl JIsl UCCIET0BAHUS
CBOWCTB M3y4aeMbIX GUTyp. 3HAKOMUTHCS ¢ UCTOpUEH
pa3BUTHS TEOMETPUU
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reomerpun. HepaBeHCcTBO
TPEYroJbHUKA.
HepaBeHcTBO TOMaHOM.
IIpssMOyTONIBHBIN
TpeyroJibHUK ¢ yriioMm B 30 .
IIepBbie MOHATHUA O
JI0Ka3aTesIbCTBaX B
T€OMETPUU

[TapannensHbie
npsIMbIE, CYyMMa

yIJIOB
TpeyrojbHUKa

(14 )

[TapannenbHble TpsIMbIE, UX
CBOWCTBA, MATHINA MOCTYJAT
EBximmaa. Hakpect
JIeXKaIHe,
COOTBETCTBECHHBIE 1
OJHOCTOPOHHHE YTJIbI
(oOpa3oBaHHBIE IPU
MepECCUCHU U
napaieIbHbIX MPSMBIX
cekymiei). [IpuzHak
NapajIeIbHOCTH HPSIMBIX
4yepe3 paBeHCTBO
pacCTOSHUM OT TOUYEK OHOMN

DopMyaMpoBaTh NOHATHE NIAPAUICIbHBIX NPAMBIX,
HaxOJUTh NIPAKTHYECKUE IIPUMEPHI.

N3yuaTh cBOICTBa yrioB, 00pa30BaHHBIX IPU
IIEPECCYCHUH NaPAIIENbHBIX IPSIMBIX CEKYLICH.
IIpoBoauTh 10Ka3aTenbCTBA NApPAJIEIBHOCTH JBYX
MPSIMBIX C TIOMOIIBIO YTJI0B, 00pa30BaHHBIX MPHU
[IEPECECYCHUU ITUX MPSAMBIX TPEThEU MIPSAMOM.
Beruucnsate cymmy yriloB TpeyroJbHUKA U
MHOTroyrojisHuka. Haxoqute unciaoBbie 1 OyKBEHHbBIE
3HA4YEHMS YIJIOB B TEOMETPUYECKHUX 3a7a4ax C
HCIIOIb30BAHUEM TEOPEM O CyMME YIIIOB
TPEYroJbHUKA 1 MHOTOYTOJIbHUKA. 3HAKOMHUTbHCSI C
HUCTOPUEN pa3BUTUS TEOMETPUH
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NPSMOM 10 BTOPOM Ipsi-
Moii. CymMma yrioB
TPEYroJIbHUKA U
MHOI'OyTroJIbHUKA. BHenHue
YIJIbl TPEYTOJIbHUKA

OKpyXHOCTb U
KpYT.
I'eomerpuueckue
MOCTPOEHUS

(14 )

OKpyXHOCTb, XOPJIbI
JMaMETpPBbl, UX CBOMCTBA.
KacarenpHas
OKpYKHOCTU. OKpY>KHOCTb,
BIIMCAHHAS B yTOJ,
IIPUMEHEHHUE B 3a7a4ax.
buccekrpuca u cepeJuHHBII
NEePHEHIUKYIISIP KaK
T€OMETPUUYECKHE MECTa
TOYEK.

OKpyXHOCTb, ONTUCAHHAS
OKOJIO TPEYrOJIbHUKA.
Bnucannasi B TpeyroyiibHUK
OKPY>KHOCTb.

[Tpocreiimue 3anauu Ha
MOCTPOEHUE

@opMynIHMpOBATH OIIPEAEIICHUS: OKPYKHOCTH, XOP/IbI,
JaMeTpa M KacaTeJIbHOM K OKpYKHOCTH. M3y4aTs nux
CBOMCTBA, IPU3HAKH, CTPOUTH YepTexu. Mcenenosars,
B TOM YHCJIE UCTIONIb3Ys LUPPOBBIE PECYPCHI:
OKPY’KHOCTb, BIINCAHHYIO B YI'OJI; IEHTP OKPYKHOCTH,
BIINCAHHOM B YTOJI; pABEHCTBO OTPE3KOB KaCaTEIIbHBIX.
Hcnonws30BaTe METON TMT IS JOKA3aTEIbCTBA TEOPEM
0 IepeceuyeHuH OUCCEKTPHC YIIIOB TPEYrojdbHUKA U
CEPEIMHHBIX NEPIIEHINKYIISAPOB K CTOPOHAM
TPEYTOJIbHHUKA C IOMOLIBIO IMT. OBIaieBaTh
MOHSTUSMH BIIMCAHHON ¥ OMMMCAHHOW OKPYXHOCTEU
TPEYrOJIbHUKA, HAXOAUTh LEHTPBI ITUX OKPYKHOCTEH.
Pemate 0CHOBHBIE 3371a4X HA IOCTPOCHHUE: YIIIA,
PaBHOIO JaHHOMY; CEPEIMHHOIO MEPIEHAUKYIISPA
JTAHHOTO OTpe3Ka; MPSMOM, MPOXOISIIEH yepe3
JAHHYIO TOUKY U NEPIEHAUKYISIPHON JaHHOM NPSIMOMU;

99




6I/ICCCKTpI/ICBI JaHHOT'O yrjia, TPC€YIOJbHUKOB I10
PAa3JINIHBIM 3JICMCHTAM. 3HAKOMUTHLCS C I/ICTOpI/Ief/'I
Pa3BUTHUA TCOMECTPHUU

[ToBTOpEHME, [ToBTOopenue n o6o6menne | Pemarps 3a7aun Ha MOBTOpEHHE, WILTIOCTPUPYIOLINE
00o0mieHne OCHOBHBIX OHATHUH U CBSI3U MEXKIY Pa3IMYHbIMU YaCTsIMH Kypca
3HAaHUM METOJIOB Kypca 7 Kiacca
(44)
8 kimacc (68 )
Yetpipéxyronpuuku | [lapamienorpamm, ero N300pakaTh 1 HAXOAUTh HA YepTekKax
(12 4) IIPU3HAKU U CBOMCTBA. YETBIPEXYTOJIBHUKN Pa3HBIX BUJIOB U UX 3JIEMEHTHI.

YacTHble cnydyan
napajuieJIorpaMMOB
(MpsIMOYTOJILHUK, POMO,
KBaJpar), X MPU3HAKU U
cBoricTBa. Tpanenus.
PaBnoOOKas u

VY nBoeHue MeauaHbl.

L[eHTpaJ'IBHaSI CUMMCTpUA

NpAMOYTOJibHas TpariCiuu.

DopMyIMpOBaTh ONPENEICHUS: TapaJLIENorpaMMa,
IpsIMOYTOJIbHHUKA, poMOa, KBajjpara, TpanemuH,
PaBHOOOKOI! Tpanenuu, NpsIMOYTOJIbHOM TparnenuH.
Jloka3pIBaTh U UCIIOJIb30BaTh IIPU PEILICHUH 3a7a4
IIPU3HAKU U CBOWCTBA: AapajuIeIOrpaMma,
IpsIMOYTOJIbHHMKA, poMOa, KBajjparta, TpanemuH,
PaBHOOOKOI! Tpanenuu, NpsSMOYTrOJIbHOM Tparnenuu.
[TpuMeHsTh METON YIBOCHUSI MEAUAHBI

TpeyrojabHuKa. Mcnonp3oBaTh MUQPPOBEIE PECYPCHI
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JUTSL UCCTIeIOBAHUS CBOMCTB M3Yy4aeMbIX (pUryp.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUSI TEOMETPUN

Teopema ®aneca u
Teopema o
POMOPLUUOHATIBHBIX
OTpe3Kax,
MOA00HEIE

TPEYrOJIbHUKU
(15 9)

Teopema ®aneca u Teopema
0 MPONOPIIMOHATBHBIX
otpe3kax. CpeaHss TMHUA
TpeyrojibHuka. Tparnenus,
€€ cpeaHss JTUHHUS.
IIponopuuoHaibHbIE
OTPE3KHU, TOCTPOEHUE
4eTBEPTOrO
MPONOPLUUOHAIBHOTO
oTpe3ka. CBoiicTBa LIeHTpa
Macc B TPEYrOJIbHUKE.
[TogoOHBIE TPEYTOMBHUKH.
Tpu npu3Haka moxoous
TPEYTOJIbHUKOB.
[IpakTHueckoe NpuMeHeHHe

ITpoBOAUTH MOCTPOCHMSI C TOMOULIBIO LIUPKYJIS U
JMHEHKH C UCIIONBb30BaHKue TeopeMbl Daneca u
TEOPEMBI O MPONOPLMOHAIBHBIX OTPE3KaX, CTPOUTH
YeTBEPTHIN IPONOPLUOHAIBHBIA 0TpE30K. [IpoBonTh
JI0Ka3aTeNNbCTBO TOTO, YTO MEIUAHbI TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJIHOM TOYKE, U HAXOJUTh CBA3b C
LIEHTPOM Macc, HaXOAUTh OTHOLIEHUE, B KOTOPOM
MEJMaHBbI IEIATCA TOYKOM UX Iepe- CEUCHHUs.
HaxonuTh nogo0HbIe TpEeyroJbHUKU Ha TOTOBBIX
YepTekKax C YKa3aHHEM COOTBETCTBYIOIUX
IPU3HAKOB N0J00Ms1. PemmaTth 3a1aun Ha Mog00HbIE
TPEYTOJIBHUKH € IIOMOIIBIO CAMOCTOSATEIBHOTO
MOCTPOCHMS YepTekeil U HaX0XKJICHUS OJOOHBIX
TPEYroJIbHUKOB. [IpOBOINTE TOKa3aTeNbCTBA C
UCIOJIb30BaHUEM MTPU3HAKOB 0100us. /loKa3bIBaTh
TPH MPHU3HAKA [1000Ms TPEYroabHUKOB. [IpuMeHaTh
MIOJIyYEHHBIEC 3HAHUS [IPU PELIEHUU T€OMETPUYECKUX
Y TIPAKTUYECKUX 3a7a4. 3HAKOMUTHCS C UCTOpUE
pa3BUTHUS T€OMETPUU
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ITmomanes.
Haxoxnenue
IIomanaeu
TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Tnomanu
Mo00HBIX (huryp
(14 9)

[TonsiTue 06 o01ICH TeopuH
momanu. opmyisl s
TJIOIIAU TPEYTOJbHUKA,
napajiejaorpamma.
OTtHoLIeHE TUIOMIAIEN
TPEYTOJIHHUKOB C OOIINM
OCHOBAHHMEM HJIM 0O01IeH
BBICOTOM. Beruncienme
TIoIaiel CIOXKHBIX QUTYp
yepe3 pa30MeHNe Ha 9acTh
u goctpoenue. [Lnomanm
¢buryp Ha KjIeTyaTou
oymare. [1nomanu
Mo00HBIX (uUryp.
BrIunciienre miomasei.
3amauu ¢ MPaKTUYECKUM
coxepxxanueM. Pemenue
3a7a4 C IIOMOIIIBI0 METOIA
BCIIOMOTATEIIbHOM TIOIIAIN

OBnajeBarh EPBUYHBIMU NIPEICTABICHUSMH 00
o0mielt Teopuu momaau (Mepsl), GopMyIHpOBaTh
CBOMCTBA IJIOLIA U, BBISICHATD UX HATJISIAHBIA CMBICIL.
BeiBoauTh (hopMyIbl IIIONMIAAN apaljieorpaMmma,
TPEYroJIbHUKA, Tparneuuu u3 GopMyJsl IUIOMAAN
pSAMOYTOJIbHUKA (KBaapaTa). BeiBomuTh GopMyIb
IUIOINAM BBITYKJIOIO YEThIPEXyrOJIbHHUKA Yepes
JVaroHAIH U yroJl MeXy HuMH. HaxoauTs miomanu
buryp, n300paxEHHBIX Ha KIIETYaTOM Oymare,
UCIIOJIb30BATh pa30MeHNne Ha YaCTU U JOCTPOCHHE.
Pa3z6upath npuMeps! UCTIOIB30BaHUS
BCIIOMOTATENFHON TUTOINAAN ISl PELICHUS
reoMeTpuuecKux 3agad. Haxoaurs miomanu
No00HBIX (pUTYp. BEIUUCIATE TUTOMAAN Pa3THIHBIX
MHOTOYTOJIbHBIX (puryp. Pemats 3a1a4un Ha miomanb
C TMPaKTHYECKUM COIepKaHUEeM

Teopema [Tudaropa
U Havasa

Teopema I[Tudaropa, €
JIOKA3aTeNbCTBO U

Joxka3biBaTth TeopeMy [ludaropa, ncnoiab3oBaTh
€€ B IPAKTUYECKUX BBIYKUCIECHUAX. POPMYIMPOBATH
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TPUTOHOMETPUHU npuMeHeHue. OOpartHas OIpeIeIeHUs] TPUTOHOMETPUYECKUX (PYHKIHIT
(10 v) teopema [Tudaropa. OCTPOTO yTJia, IPOBEPATHh UX KOPPEKTHOCTD.
Onpenenenue BBIBOAUTH TPUTOHOMETPUYECKHE COOTHOIIEHUS B
TPUTOHOMETPUUECKHUX IPSIMOYTOJIBHOM TpeyroyibHUKe. MccaenoBaTh
(GyHKLUH OCTPOro yria, COOTHOILIEHUS] MEX/1y CTOPOHAMH B MPSIMOYTOJIbHBIX
TPUTOHOMETPUUECKHE TpeyrojbHUKax ¢ yrinamu B 45° u 45°; 30° u 60°.
COOTHOILIEHUS B Hcnonb30Bate GOpMyIIbl IPUBEIEHUS U OCHOBHOE
IPSIMOYTOJIBHOM TPUTOHOMETPHUECKOE TOXKAECTBO JJIs1 HAX0XKJICHUS
TpeyrojibHuKe. OCHOBHOE COOTHOILIEHUI MEX /1y TPUTOHOMETPHUECKUMHU
TPUTOHOMETPHUUECKOE (GYHKIUSAMU pa3InYHbIX OCTPBIX YTJIOB.
ToxaecTBo. CootHomeHnus: | [IpuMeHATh NOTy4YeHHbIE 3HAHUS U YMEHUS IIPU
MEXJly CTOPOHAaMU B pEIIEHNU IPAKTUYECKUX 3a7a4. 3HAKOMUTBCS C
IPSMOYTOJIBHBIX UCTOpUEN pa3BUTHUS TE€OMETPUU
TPEYroJbHUKaX C yIIaMH B
45u45;30u 60
VYribl B Bnucannble u nenTpanpHble | PopMyIupOBaTh OCHOBHBIE ONPEEIIECHNUS, CBA3aHHbIE
OKPY>KHOCTH. YTJIBL, C YIJIaMH B Kpyre (BIUCAHHBIN yroJ, LeHTpalbHbIH
Bnucannseie u VYron mexay kacarenbHOU U | yroi). HaxoauTh BMcaHHBIE YIJIbl, ONKUPAIOIIMECs Ha
OIMCAHHBIE XOpAOH. YTIbl MEXIY OJIHY JIyTY, BBIYHMCIIATD YIJIbI C IIOMOILBIO TEOPEMBI O
YEeTBIPEXYTOJIbHUKH. | XOPAAMH U CEKYILIUMHU. BIIMCAHHBIX YIJIaX, TEOPEMBI O BHUCAHHOM

KacarenrnHbIe K

Brnucannbie 1 onucaHHEIS

‘-ICTBIpéXYTOJIBHI/IKe, TCOPCMBI O ICHTPAJILHOM YTJIC.
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OKPY’KHOCTH. YETBIPEXYTOJIbHUKH, UX HccnenoBath, B TOM YUCIIE C TOMOIIbIO ITU(PPOBBIX
Kacanue IIPU3HAKU U CBOWCTBA. pECYPCOB, BIIUCAHHBIE U ONKMCAHHBIE
OKPYKHOCTEHN IIpuMeHeHne 3TUX CBOMCTB | YEThIPEXYTOJIbHUKH, BBIBOJUTH UX CBOMCTBA U
(13 3) IIPU PEUIEHUHN npu3Haku. Mcrnonap30BaTh 3TU CBOMCTBA U MPU3HAKU
F€OMETPUYECKHX 3a/1a4. IIPU PELICHUH 3a/1a4
B3aumHoe pacnionoxenue
IBYX
oKpy)xHocTel. Kacanue
OKPYKHOCTEH
IToBTOpEHME, IToBTOpEHNE OCHOBHBIX Pemars 3a1aun Ha MOBTOPEHUE, UIUTHOCTPUPYIOLLIHE

000011IeH1E 3HAHUI
(4 )

MOHSITHI U METOJIOB KypCOB
7 u 8 KjaccoB, 0000IIIEHIE
3HAaHUHU

CBA3U MCIKAY PA3JIMYHBIMHA YaCTsAMHU KypcCa

9 kuacc (68 u)

Tpuronomerpus.
TeopeMsbl
KOCHHYCOB U
cuHycoB. Pemenue

Omnpenenenue
TPUTOHOMETPHUYECKUX
¢byukuit yrinos ot 0 1o 180
Kocunyc u cunyc npsiMoro

dopMyIMpoBaTh ONpeAeICHUS
TPUTOHOMETPUYECKUX (DYHKLUH TYNBIX U IPAMBIX
yri0B. BEIBOAUTH TE€OpEMY KOCHHYCOB U TEOPEMY
CHUHYCOB (C painyCOM ONMCAHHON OKPY’KHOCTH).

104




TPEYTroJIbHUKOB
(16 u)

u Tynoro yria. Teopema
KOCHUHYCOB. (00001IEHHAS)
TeopeMa CUHYCOB (C
paanycoM ONMCaHHOU
oKpyxHOCTH). Haxoxaenue
AJIMH CTOPOH U BCJIIMYUH
YIJIOB TPEYTOJIbHUKOB.
®opmyiia miomagu
TPEyroJIbHUKA Yepe3 ABE
CTOPOHBI U YTOJI MEXIY
Humu. Popmyrna miomanu
YeThIPEXYrOJIbHUKA Yepe3
€ro JUaroHajau U yroi
MCKIY HUMHU.
IIpakTueckoe NpUMeHEHNE
JOKAa3aHHBIX TCOPEM

Pemarb TpeyroabHUKH.
Pemiate npakTuueckue 3aga4u, CBOISIIUECS K
HAXO0XJACHUIO PA3JIMYHBIX AJIEMEHTOB TPEYroJbHUKA

[IpeobpazoBanue
nosoous.
Merpuyeckue
COOTHOILEHUS B
OKPYKHOCTH

[TonsTre o mpeoOpa3zoBaHUU
mojoousi. CoOTBETCTBEHHEIC
3JIEMEHTBI IMOIOOHBIX
¢uryp. Teopema o
MIPOU3BEICHUN OTPE3KOB

OcBauBath NOHATHE NTPe0OpPa30BaHUs IOJOOHS.
HccnenoBaTh OTHOIIEHUE TMHEHHBIX 3JIEMEHTOB
¢uryp npu npeodpazoBanuu noaodus. Haxoaure
MIpUMEpPHI TOA00HS B OKpY>Karolei
JIeCTBUTENILHOCTH.
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(10 9)

XO0pJ, Teopema o
IIPOU3BEAECHNUN OTPE3KOB
CEeKYIUX, TeOpeMa O
KBaJpaTe KacaTeJIbHOM.
[Ipumenenue B pelieHun
reOMETPUUYECKUX 3a7a4

BBIBOIUTE METPUUYECKHE COOTHOLLEHUS MEXKTY
OTpPE3KaMH XOp/[, CEKYIIMX U KACATEIbHBIX C
UCIOJIb30BAHNUEM BIIMCAHHBIX YIVIOB U MOIOOHBIX
TPEYroJIbHUKOB. PemaTte reoMeTpudeckue 3a1auu u
3a/1a4¥ U3 peaNbHOM )KU3HU C UCIIOJIb30BAHUEM
10/I00HBIX TPEYTOJIbHUKOB

Bexkrtopsl
(12 9)

OrnpenenieHne BEKTOPOB,
CJI0’KEHUE U PA3HOCTh
BEKTOPOB, YMHOKEHHUE
BEKTOpA Ha YUCJIO.
Du3nYeCKuil U
F€OMETPUUYECKUIN CMBICIT
BEKTOpOB. Paznoxenue
BEKTOpA IO ABYM HE
KOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB, €r0 MPUMEHECHHE
JUTSL HAXOXKACHUS AJIMH U
YTJIOB.

Pemenue 3agau ¢ nomMoupro

Hcnonp30BaTh BEKTOPBI KaK HAIIPABJICHHBIE OTPE3KH,
HCCIIEI0BaTh T€OMETPUUECKHH (IIepeMEIeHUE) U
(busnueckuii (cuiia) CMBICIIBI BEKTOPOB. 3HATH
OIpeZIeNICHUsI CYMMbI U Pa3HOCTU BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCII0, UCCIEA0BATh
reOMETPUUYECKUN U (PU3UYECKUI CMBICIIBI 3TUX
onepauuil. PemaTts reoMeTpu4ecKue 3a1auu C
HCI0JIb30BAaHUEM BEKTOPOB. PackiaabiBaTh BEKTOP
10 IBYM HEKOJUIMHEapHBIM BeKTopaMm. Mcronb30BaTh
CKaJIsIpHOE MPOU3BEIEHIE BEKTOPOB, BHIBOAUTDH €0
OCHOBHBIE CBOMCTBA. BBIUNCIIATE CyMMY, pa3HOCTb U
CKaJISIpHOE MPOU3BEICHUE BEKTOPOB B KOOPIUHATAX.
[IpuMeHsTh cKaJIApHOE TPOU3BENCHUE AJIS
HaXO0XJACHUSI UIMH U yTJIOB
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BeKkTOpOB. [IprmMenenue
BEKTOPOB IS PEIICHUS
3a/la4 KHHEMAaTUKH U
MEXaHUKHU

JexkapToBbI
KOOpPJIMHATHI Ha
IUIOCKOCTH

(9 1)

JlexapToBbI KOOPAUHATHI
TOUYEK Ha IUIOCKOCTH.
YpaBHeHuEe NpAMOil.
VYT110Bo# K03 HUIHEHT,
TaHI€HC yTJjia HaKJIOHa,
napajuleJbHble U
MepHEHIUKYISIPHbIE
IIpsIMBbIE. Y paBHEHUE
oKpykHOCTH. Haxoxaenue
KOOpJUHAT TOUYEK
IIEpECEYEHMS OKPYKHOCTH U
npsAMoii. MeToa KoopJIMHAT
MIPU PELICHUH
reOMEeTPUUYECKUX 3ajau.
Hcnonp3oBanue meTona
KOOPJMHAT B MPAKTHYECKUX
3aauax

OcBauBaTh NOHATHE NPSIMOYTOJIBHON CUCTEMBI KO-
OpAMHAT, AEKApPTOBBIX KOOPAUHAT TOUKU. BHIBOINUTH
YPaBHEHHUE IPSIMON U OKPYKHOCTH. Bb1aensaTs
IIOJIHBIM KBaApaT JJIsl HaX0XK/IEHUS LIEHTpa U pajuyca
OKPY>KHOCTH 110 €€ ypaBHEHMIO. Pemarte 3anaun Ha
HAaXO0XJACHHUE TOYEK [IEPECEUEHUS MPSMBIX U
OKPY>KHOCTEH C ITOMOIIBI0 METO/1a KOOPANHAT.
Hcnonp30BaTh CBOKWCTBA YII0BOTO KOAPPHUITEHTA
IIPSIMOM ITPY PELLIECHUN 3aJa4, AJIs ONPEAeIICHUs
pacnosioxkenus npsaMon. [IpuMeHsaTs KOOpINHATHI
IIPY PELICHUN T€OMETPUUYECKUX U MTPAKTUUYECKUX
3a/1a4, Ui MOCTPOCHUSI MATEMATHYECKUX MOJIETIEN
peanbHbIX 3a/1a4 («METO KOOPIHHATY).
[Tonwp30BaTbCs 1711 NTOCTPOEHUS U UCCIIETOBAHUN
U(GPOBBIMU pecypcaMu. 3HAKOMUTBCS C UCTOpUEH
pa3BUTHS TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JliHa OKpyKHOCTH
U IUIOIIAJb Kpyra.

[IpaBuibHbIE
MHOT'OYTOJIbHUKH,
Boeluucnenue ux 31€MEHTOB.
Yucno u pymHa

DopMyIUpOBaTh ONpeAeiCHUE MPAaBUIbHBIX
MHOT'OYTOJIbHUKOB, HAXOJAUTH X 3JI€MEHTHI.
[Tonb30BaTbCs MOHATHEM JTMHBI OKPY>KHOCTH,
BBEJIEHHBIM C MTOMOIIBIO TPABUIBHBIX

Brruucienue OKpykHOCTH. J{TnHa nyru MHOT'OYTOJIbHUKOB, OMPEAENSITh YUCIIO [, IIHHY
JIomaaen OKpY>KHOCTH. Paninannas JIYTH U paIMaHHYIO MEPY YIJIA.
(8 9) Mepa yria. [Inomans kpyra | [IpoBoauts nepexo OT paaiuaHHONW MEpHI yriia K
Y €ro 3JIEMEHTOB (CEKTOpa U | rpaAyCHOM U Hao00opoT. OnpeaensaTs mionaib
cerMeHTa). Boruncnenue Kpyra. BeiBoguTh popMyiisl (B rpagycHO u
momasei guryp, paguaHHOM Mepe) JUIsl AJTUH YT, TUIONIaAeH
BKJTFOYAIOIIUX CEKTOPOB U CETMEHTOB.
AJIEMEHTHI Kpyra Brerancnsate turomaay Guryp, BKIFOYAIONTIX
AJIIEMEHTHI OKpYKHOCTHU (Kpyra). HaxoauTs minomaau
B 3aJla4ax peaibHOMN KU3HU
JBrxeHus [lonsTHE O ABMKEHUU Pa3zbupath npumepbl, HILTFOCTPUPYIOLTUE TTOHSATHUS
IIJIOCKOCTH IJI0CKOCTH. [lapasuiennbHbIN | IBMXKEHMS, LICHTPOB U OCEW CUMMETPHH.
(6 9) MEPEHOC, MMOBOPOT U @opMynHpOBATH OMPEAEIICHUS MapaIeIbHOTO

cummertpusi. OcH U HEHTPbI
cumMerpuu. IIpocreiimue
MIPUMEHEHHUS B PEIICHUN
3a/1a4

IIEPEHOCA, IOBOPOTA U OCEBON CUMMETPHH.
BbIBOIUTE X CBOMCTBA, HAXOAUTH HEMOABUKHBIE
TOYKM. HaxoIMTh HEHTPBI 1 OCU CUMMETPHUI
npoctedux ¢uryp. [IpuMeHsaTs napajiieabHbIid
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MIEPEHOC U CUMMETPUIO IIPU PELICHUN
reOMEeTPHUECKUX 3a1a4 (pa30upaTh NPUMEpPHI).
Vcnonb30Bath A1 IOCTPOEHUS U UCCIIEA0BAaHUM
1 POBBIE PECYPCHI

[ToBTOpEHME,
000011IeHNE,
CUCTeMaTH3aIHs
3HAHU

(7 1)

[ToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJIOB KypCOB
7 — 9 KkjaccoB, 00001IeHHE
Y CUCTEMAaTHU3aLHs 3HAHUM.
IIpocrenmme
reoMeTpruecKue pUrypsl u
ux cBoicTBa. 3mepenue
F€OMETPUYECKHUX BEJINYHUH.
TpeyroapHUKH.
[TapannensHbie U
MepIEHUKYISIPHbIE
MpsIMBIE.

OKpy>KHOCTb U KpYT.
I'eomerpuueckue
MOCTPOEHUS. YTIIbI B
OKpY>KHOCTH. Biucanusie u
ONMCAHHBIE OKPYKHOCTHU

OnepupoBarh NOHATUSAMU: GUTYpa, TOUKA, IpAMas,
yToJl, MHOTOYTOJIbHUK, PaBHOOEAPEHHBIHN 1
PaBHOCTOPOHHUH TPEYrOJIbHUKH, TPSIMOYTOJIbHBIN
TPECYroJIbHUK, MCJIMaHa, 6I/ICCCKTpI/Ica " BBICOTA
TPEYroJbHHKA, MapajieIorpaMm, pomo,
NIPSAMOYIOJIBHUK, KBaJApaT, Tpaleus; OKPYKHOCTb,
KacaTresbHas; paBeHCTBO U 1oaooue Guryp,
TPECYTrOJIbHUKOB; NAPAJJICIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSMBIX, YTOJ MEXKIY
IpsAMBIMHA, CUMMETPUSA OTHOCUTCIIBHO TOYKH U
MIPSIMOIA; JUTMHA, PaCCTOSIHUE, BETHMUMHA YIIIa,
101k, nepumetp. Mcmnomas3oBatk GopMyIibL:
NepruMeTpa U IO MHOTOYTOJIbHUKOB, [UIMHBI
OKPY’KHOCTH M IIOIIAIN Kpyra, o0béma
NPSIMOYTOJIBHOTO Mapajuienenuneaa. Onepuponarb
MOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPJAWHAT,
BEKTOp; MCIIOJIb30BaTh 3TH MOHITHS JUIs
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MHOTOYroJbHUKOB. [Ipsimas
U OKPY>KHOCTb.
YeTbIpEXYroIbHUKH.
Bnucanusie u onucanHbie
YEeThIPEXyTOJIbHUKH.
Teopema [Tudaropa u
Hayajia TPUTOHOMETPHH.
Pemenne o0mux
TPEYrOJIbHUKOB.
[IpaBunpHbIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanus
IJI0CKOCTH. [[BHKEeHMSI.
[Tonobue. Cummerpus.
IImomane. Beruucinenue
mwromaaen. [lnomanu
Mo00HBIX uryp.
JlexapTOBBI KOOPAMHATHI HA
MJIOCKOCTH. BekTopsl Ha
TIJIOCKOCTH

MPEACTABICHUS JAHHBIX U PELIECHU 3a1a4, B TOM
quClie U3 APYruxX y4eOHbIX mpenMeToB. PemaTh
3a/1a4M Ha IOBTOPEHHUE OCHOBHBIX MOHATUH,
WUTIOCTPALIMIO CBSA3EH MEKy pa3JIMYHBIMU YaCTSIMU
Kypca. BeioupaTth MeToz 171 penieHus 3a1a4u.
Pemate 3a1aun 13 MOBCEAHEBHOW KU3HU
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IIpu pa3paborke paboueil mporpamMmbl B TE€MAaTHYECKOM IUIAHUPOBAHUHM YYTEHBI BO3MOXKHOCTH
UCIIONIb30BAaHUsI  DJIGKTPOHHBIX (IIM(PPOBBIX) 00pa30BATEIBHBIX PECYpPCOB, SIBISIFOIIMXCSA Y4eOHO-
METOJUYECKUMH MaTepHalaMu (MYJIbTUMEIUNHBIE MPOrpaMMBbl, AJIEKTPOHHBbIE YYEOHMKU U 3aJaUHHKH,
KOJUISKIIMA [U(POBBIX 00pa30BaTEIBHBIX PECYPCOB), HCIOJIB3yeMBIMH JiJIsi OOY4eHUS U BOCHUTAHHS
pa3MuYHBIX TPyHN TOJb30BaTesiel, MPEJICTaBICHHBIMH B  JJIEKTPOHHOM (IubpoOBOM) BHAE U
peaNu3ylomMMUA  TUJAKTHUYECKUE  BO3MOXHOCTH  HMKT,  COJIEpKAHUE  KOTOPBIX  COOTBETCTBYET
3aKOHO/ATEILCTBY 00 00pa30BaHUH.
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Pabouas mporpamma yuebHOTO Kypca
«BeposATHOCTh M CTaTUCTHKA». 7 — 9 KIIacChI

Henu uzydyenus yueOHOro Kypca

B coBpemenHom 1udpoBOM MHUpPE BEpPOSITHOCTH U
CTaTUCTUKA MPUOOPETAIOT BCE OOJBIIYI0 3HAYUMOCTh, KaK C TOUKHU
3peHust MPaKTUUYECKUX MPUTIOKEHUH, TaK U UX POJIM B 00pa30BaHUU,
HEO0X0IMMOM KaX/I0My 4eJoBeKy. Bospacraer uncio npodeccuii,
IpU  OBJIAJEHUU KOTOpbIMH TpeOyercs Xopomas 0OazoBas
MOJrOTOBKA B O0JACTH BEPOSITHOCTM M CTaTUCTHKH, Takas
MOArOTOBKA BaXKHA JJis MPOJOJDKEHUs o00pa3oBaHus M s
yCIenrHoi npodeccHoHaNbHON Kaphephl.

Kaxxaplii 4venoBeKk MOCTOSIHHO NIPUHHMMAET peIHIeHHUs Ha
OCHOBE HMEIOIIUXCA Yy HEro JaHHBIX. A i 0OOCHOBaHHOTO
NPUHATHS PEIICHUST B YCIOBUSX HEJAOCTaTKa WM H30BITKA
uHpOpMaUK HEOOXOIMMO B TOM YHCIIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBILIUICHHUE.

NMenHoO  mo3ToMy  OCTpO  BCTajJla  HEOOXOJUMOCTh
chopMupoBath y oOyuaromuxcs (YHKIIMOHATBHYIO T'PaMOTHOCTH,
BKJIIOYAIOIIYI0 B CEOsl B KA4ECTBE HEOTHEMJIEMOM COCTaBIISIONICH
YyMEHUE  BOCHPUHUMATh U KPUTHYECKHM  aAHAIM3UPOBATH
nH(pOpPMaIINIO, MPEJCTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIM ~ XapaKTEp MHOTMX pEalbHBIX IMPOLECCOB U
3aBUCUMOCTEH,  IPOU3BOJMTH  INPOCTEHIINE  BEPOSITHOCTHBIE
pacuéTel. 3HAKOMCTBO C OCHOBHBIMH NPUHIIMIIAMHU cOOpa, aHAJIM3a
U TPEICTaBJICHUS JaHHBIX U3 Pa3IMYHbIX cep KU3HU OoOlLIecTBa U
rocygapcTBa npuoOmiaer  oOydaroummxcs K OOIIECTBEHHBIM
uHTepecaM. M3ydyeHne OCHOB KOMOMHATOPUKH DPa3BUBAET HABBIKU
opraHuzaiuu nepedopa u nojcuéra yncia BApuaHTOB, B TOM YHCIIE,
B NPUKIATHBIX 337ayax. 3HAKOMCTBO C OCHOBaMHU TEOpHH rpados
co3MaéT MareMaThyeckuid ¢GyHmameHT s popMHpoBaHUS
KOMITETeHIINI B 001acT MHPOPMATUKU U TTU(PPOBBIX TEXHOJIOTHH.
[loMumMo »TOrO, mHpM H3YYEHUH CTATUCTUKA U BEPOATHOCTHU
oOoramfaroTcsi MpeACTaBICHUS yYalluXcsi O COBPEMEHHOW KapTHHE
MHpa U METOJaX ero HccleoBaHus, (HOpMUPYETCS MOHUMaHUE
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poIM  CTaTHUCTUKM KaK HMCTOYHHMKA COLMUAJIBHO  3HAYMMOU
uHbOpMAlMM U 3aKIAJbIBAIOTCA  OCHOBBI  BEPOSITHOCTHOI'O
MBILLIEHMSL.

B coorBercTBMM C JaHHBIMM LEIAMH B CTPYKTYpe
nporpaMMbl  yueOHOTO Kypca «BeposSiTHOCTP W CTaTHCTHUKa»
OCHOBHOM IIKOJBI BBIAEICHBI CICAYIOIIHAE CONEPIKATEIBHO-
METOJINYECKHUE JINHUU:

«IIpencraBienne NaHHBIX M ONHCATEIbHAs CTATUCTHKA;
«BEPOSITHOCTHY»; «ODJIEMEHTbl KOMOMHATOpUKW»; «BBeneHue B
TEOpHIO rpadoB».

Conepxanne smHuM  «lIpexcraBienue  JaHHBIX U
onucareiabHas CTaTUCTUKa» CIYXXUT OCHOBOW Uil (hOPMHUPOBAHMS
HaBBIKOB paboTHl ¢ MH(pOpMAIMEW: OT YTEHUS W HHTEPIIPETAINH
uHboOpMalUY, NpEeACTaBICHHOW B TabiMIax, Ha AMarpamMmax Hu
rpadpukax A0 cOopa, NpPEICTaBICHHUS U aHalW3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTHUYECKHUX XapaKTEPUCTHK CPENHUX U
pacceuBanus. Paboras ¢ gaHHBIMH, OOydaromuecs Yydarcs
CUATBIBATH M  HHTEPIPETUPOBATH  JAHHBIC,  BbIABUIATH,
apryMEeHTUPOBAaTb U  KPUTUKOBATh  IPOCTEHIINE TUIOTE3bI,
pasMBIIUIATE HaJX (akTOpamMH, BBI3BIBAIOIIMMH H3MEHUYUBOCTb, U
OLICHMBATh HX BJIMSHUE HAa paccMaTpUBaE€Mble BEJIWYMHBI U
ITPOLIECCHI.

MHTYyUTUBHOE NIPENCTABICHUE O CIy4alHOW M3MEHYMBOCTH,
UCCIIEIOBAaHNE 3aKOHOMEPHOCTEM W TEHACHUMH CTaHOBHUTCS
MOTUBHPYIOLIEH OCHOBOW JUIl W3Y4YEHHS TEOPHHM BEPOATHOCTEH.
bonpiioe 3HaueHWe 30€Ch HUMEIOT MPAKTUYECKUE 3aJaHUs, B
YaCTHOCTH ONBITHI C KJIACCUYECKMMH BEPOSITHOCTHBIMU MOJIESIMHU.

[ToHsATHE BEpOSITHOCTH BBOAUTCS KaK Mepa MpaBaoONoA00us
ciydaiiHoro coObiTus. Ilpu wu3ydyeHun Kypca oOyuyaronuecs
3HAKOMSATCA C MPOCTEUIIUMHU METOJAaMH BBIUNCIICHHS BEPOSTHOCTEN
B CITy4aiHbIX JKCIIEPUMEHTAX c PaBHOBO3MOYKHBIMU
JJIEMEHTAapHBIMU  HMCXOJaMH,  BEPOSTHOCTHBIMM  3aKOHaMH,
MO3BOJISIOIIMMU CTaBUTh U PelIaTh Oojiee CloXkHbIe 3a1a4u. B kypc
BXOJAT HayaJIbHbIE MPEJCTABICHUS O CIy4YallHBIX BEJIMYMHAX M UX
YHCIIOBBIX XapaKTePUCTHUKAX.
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Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO
o0yJaroIuxcs ¢ MHOKECTBAMH M OCHOBHBIMU OINEpalMsIMU Ha
MHOXECTBAMHU, PAaCCMAaTPUBAIOTCA IPUMEpPBl NPUMEHEHUS UL
peumieHus  3aJad, a TaKKE  WCIOIb30BaHUA B JIPYIuUx
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeIMeTax.

Mecto yueGHOro Kypca B yueOHOM IIJIaHe

B 7 — 9 kmaccax wusydaercs Kkypc «BeposTHOCTH
CTaTUCTHKa», B KOTOpBIH BXxoIAT paszaensl: «lIpencrasnenue
JaHHBIX W ONHUCAaTeNbHAas  CTAaTUCTHKa»,  «BeposTHOCTHY;
«OneMeHThl KOMOMHATOPHUKINY; «BBenenue B Teopuro rpadosy.

Ha wu3yuenue pgaHHOTO Kypca OTBOAUT | y4eOHBIM yac B
HEJIeTI0 B TeUEHHE KaXJ0oro roga oOydenus, Bcero 102 ydeOHBIX
Jaca.

Copepxanue yueOHOro Kypca (1o rojiaM oOydeHus)
7 Kyacc

[IpencraBiaeHue fAaHHBIX B BUAE TaOmMl, JAMarpam,
rpadukoB. 3arnojaHeHHe TaOJUL, YTEHUE M MOCTPOEHHUE JuarpaMm
(cTonOUKOBBIX (CTONOYATHIX) U KPYroBbiX). UTeHue rpaukoB
peanbHBIX TporeccoB. V3pnedyeHne MHPOpPMALUU U3 JUArpaMM U
TaOJIUL], UCTIOIb30BAHNE U UHTEPIPETAlNs JaHHBIX.

OnwucarenbHasi CTaTUCTHKA: CpeaHee apudMeTHdecKoe,
Me/naHa, pa3Max, HauOoJsiblllee ¥ HauMEHbllee 3HaueHHsl Habopa
YUCJIOBBIX TaHHBIX. [I[puMepsl cirydaiiHOW H3MEHYMBOCTH.

Crny4aliHblif SKCHEpUMEHT (OMBIT) M ClIy4ailHOe COOBITHE.
BepositHOocTh M dYacToTa. PONb MajoOBEpOSTHBIX W TNPAKTHYECKH
JOCTOBEPHBIX COOBITHH B mpupone W B oOmectBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepumHa, pedpo. CreneHp BepunHbl. Yucno pédep u
cymMMapHasi cTereHb BepmuH. [IpencraBneHue o CBI3HOCTH Trpada.
Henu u nuknel. [Iytu B rpagax. O6xoxn rpada (DinepoB myTs).
[IpencraBnenne o6 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MOMOIIBIO TpadoB.

& Kkimacc
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[IpencraBineHne OaHHBIX B BUAC TaONHI, JHATPAMM,
rpadukoB. MHOXECTBO, 3JIEMEHT MHOXECTBA, IOJAMHOMXECTBO.
Onepanuu HaJg MHOXKECTBaMHU: OOBEIUHEHHE, IEepEceueHue,
JIOIIOJTHEHHUE. CBoiicTBa onepanun Hang MHOKECTBAMU:
MePEMECTUTEIBHOE, COYEeTaTeNbHOE, pacnpeenuTeNbHOE,
BKitoueHus.  Vcmonb3oBanue  rpaduueckoro  mpeicTaBiCHUs
MHOXECTB JJIsl ONTUCAHUSI peaTbHBIX

[IpoueccoB u siBIEHUH, PU peLICHUH 3a/1a4.

N3mepenne  pacceuBanusi  JaHHbIX.  [ucnepcuss u
CTaHJIApTHOE OTKJIOHEHHE YHCIOBBIX HabopoB. Jluarpamma
pacceuBaHusl.

DyieMeHTapHbIe COOBITHS ciydailHOro ormbitTa. CiydaiiHbple
coObiTus. BepositHOocTH cOOBITHI. ONBITEI C PABHOBO3MOXXKHBIMHU
aeMeHTapHbIMU coObITHsIMH. CiydaiiHbiii BbIOOp. CBSI3b MEXKAY
MaJIOBEPOATHHIMA U TIPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B
pHUpoe, OOIIECTBE U HAYKeE.

HepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH,
CYILIECTBOBAHHE BHUCSUEH BEPIIUHBI, CBA3b MEX/Y YHCIOM BEPIIUH
u uucioM pédep. I[lpaBuno ymHOxkeHus. Pemenue 3amau ¢
nomotuipio rpadoB. IIporuBomnonoxubie coObiTUA. Jnarpamma
Oiinepa. O0beauHeHne U nepeceueHue coObiTuii. HecoBmecTHbIE
coOpiTusa. Dopmyna  CIOXKEHHST  BEpOSATHOCTEH.  YClOBHas
BeposiTHOCTh. [IpaBunio ymHoxeHusi. He3aBucumbie COOBITHS.
[IpeacraBnenune skcrnepuMeHTa B BUAE JAepeBa. Pemenue 3agad Ha
HAXO0XJEHUE BEPOSITHOCTEM C TMOMOIIBIO JIepeBa CIYyYailHOTO
AKCIEPUMEHTA, JuarpaMmm Jusepa.

9 kiacc

[IpencraBineHre JaHHBIX B BUAE TaONWI, JAUATPAMM,
rpaduKoB, MHTEPIIPETALUs JaHHBIX. UTeHne U mocTpoeHue Tabiull,
auarpamm, rpaukoB 10 peanbHbIM JaHHBIM.

[lepecranoBku u  daktopuan. CodeTaHus U YHCIO
couetannid. TpeyronmbHuk Ilackamsa. Pemenme 3amau ¢
UCTOJIb30BAaHNEM KOMOMHATOPHUKH.

['eomeTpuyeckas BeposTHOCTh. CiydaliHbIM BBIOOP TOUKHU U3
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYNKHOCTH.
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HcneiTanne. Ycnex u Heynada. Cepust UCHBITaHUR 10
neporo ycnexa. Cepusi ucnbiTanuii bepnymnu. BepostHocTH
COOBITHI B cepuu HcnbITaHuil bepuymu.

CinyvaliHas BeJIMYMHA W PACHpPECIICHUE BEPOSITHOCTEH.
Matemaruueckoe OKHMJAaHUE U JUCHEpCHus. [Ipumepsr
MareMaTU4eCcKoro OXHUAAHUS KaK TEOPETUYECKOTO CPEIHETro
3HAUEHUs BEJIMYMHBL. MaremMaTHuecKoe OXHJAHWE U JUCIepCus
CIIy4yallHOM BEIWYMHBI «YHCIIO YCIEXOB B CEPUM HUCHBITAHUI
bepuymm».

[TonsTue o 3akoHe Oonpmmx yucen. M3mepenue
BEPOSITHOCTEM C IIOMOILIBIO 4YacToT. Ponb M 3HaueHue 3akoHa
OOJIBIITUX YKCETT B IPUPOIC B OOIICCTRE.

ITnanupyemble IpeaMETHBIE PE3YIbTATHl OCBOCHUS
IpUMepHON paboueii mporpaMMbl Kypca

HpeIlMCTHBIG PE3YIbTATBl OCBOCHUA KypCa «BCPOATHOCTb U
CTaTHCTHKa» B 7—9 xmaccax XApaKTCPU3YIOTCA CJIICAYIOIIUMUA
YMCHUAMU.

7 xnacc
- uyuTaTh UWH(pOpMalNMIO, TpEeACTaBICHHYI0O B Tabiuiax, Ha
auarpaMmax; TIpeACTaBlIsATh JaHHBIC B BHUJAE TaOJIHIl, CTPOUTH
auarpamMmbl  (CTOIOMKOBBIE  (cTONOYAThIE) H  KPYTOBBIE) IO
MaccHUBaM 3HAYEHUM.
- OMHCHIBATh U MHTEPIPETUPOBATH peajbHbIe UMCIOBHIE ITaHHBIE,
MpeJICTaBJICHHBIC B TA0IUIIAX, HA TUarpaMmmax, rpadukax.
- WCIONB30BaTh JUISI  OMUCAHUS JAHHBIX  CTaTUCTHYECKHE
XapaKTePUCTHKH: cpenHee apu(MEeTHIECKOE, Me/raHa,
HauOoJbIlIee U HANMEHbIIIee 3HAUCHUs, pa3Max.
- UMETh TPEJICTABJIICHUE O CIYyYalHONW W3MEHYMBOCTH Ha MPUMEPAX
1eH, (PU3MYeCKUX BENWYMH, aHTPOTIOMETPHUECKUX TAHHBIX; UMETh
MIPEACTABIEHUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 kJacc
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- M3BJICKATh U MPeoOpPa30oBbIBaTh HHPOPMAIHIO, TPECTABICHHYIO B
BHUJIe TaONUII, AUarpamMM, rpaduKoB; IPEICTABISATh JaHHBIC B BUJIE
TabIuII, IUarpamm, rpauKoB.
- ONHUCHIBATh JIAHHBIC C MOMOIIBI0 CTATUCTUYECKHX IOKa3aTesei:
CpeIHUX 3HAYCHUI W Mep pacceuBaHus (pa3Max, IUCIIEPCUS U
CTaHJAPTHOE OTKIIOHCHHUE).
- HaXOJHMTh YACTOThI YMCIIOBBIX 3HAYCHUN W 4YACTOTHI COOBITHH, B
TOM YHCJIE 110 Pe3yJbTaTaM U3MEPECHUH U HAOII0ACHHH.

6 HAXOJHUTh BEPOATHOCTH CIIyYalHBIX COOBITHI B OIBITaX,
3Has Be- POSTHOCTU OJIEMECHTAPHBIX COOBITHIl, B TOM 4HUCIE B
OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
- HCHOJIB30BaTh TpadHuecKue MOJCNU: JAEPEeBO CIydYailHOro
IKCIIEPUMEHTA, THarpaMMbl Diiepa, YicIoBasi mpsiMasi.
- ONepHpOBaTh  MOHSATUSMH:  MHOXECTBO,  IIOJIMHOKECTBO;
BBIIIOJIHATh ~ ONEpallMd  HaJl  MHOXXECTBaMH:  OOBCIUHCHUE,
HepeceyeHue, [OMOIHCHUE, IEePEYUCIITh 3JIEMEHTHI MHOXKECTB,;
NPUMEHSTH CBOMCTBA MHOXKECTB.
- HCIIOJIb30BaTh rpaMyecKoe MPEICTABICHUE MHOXKECTB U CBS3EH
MEKIYy HUMH JJIsl OIHMCAHUS MPOLECCOB U SBJICHUI, B TOM 4YHCIIC
HPH PELICHHUH 3324 U3 IPYyruX y4eOHbIX MPEAMETOB U KYPCOB.

9 xnacc

- U3BJIEKaTh U MpeoOpa3oBbIBATh HHPOPMAIIUIO, TIPEICTABICHHYIO B
pa3IMYHBIX WCTOYHUKAX B BHJAE TaONMUI, auarpamMM, rpadukos;
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIUII, JUarpamMmm, rpadukos.

- pemiaTh 3aJa4d OpPraHU30BaHHBIM MEpPeOOpOM BApHAHTOB, a TaK-
JKE C UCITOJIB30BAHUEM KOM6I/IHaTOpHI)IX HpaBI/IJ'I 1 METOOOB.

- HUCIONB30BaTh OMUCATENbHbIE XapaKTePUCTUKH [UIsi MAaCCHBOB
YHUCJIIOBBIX JOAaHHBIX, B TOM YHCJIC CpeI[HI/IC 3HAQUYCHUA H MepI)I
paccenBaHUSI.

- HAXOAUTHh YaCTOTbI 3Ha‘I€HI/Iﬁ 1 49aCTOThI CO6I)ITI/I$I, B TOM 4YHUCIIC
MOJIB3YSACh  Pe3yJabTaTaMH MPOBENEHHBIX  W3MEPEHHH U
HAOIIOICHUH.

- HaxOOUTh BEPOSITHOCTH CIYYallHBIX COOBITHI B HM3y4EHHBIX
OIIbITAx, B TOM YHUCJIC B OIIbITax (o} paBHOBOSMO)KHBIMH
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AJIEMEHTAPHBI- MU COOBITHUSIMHU, B CEPHUSX HCIBITAHUNA JIO TIEPBOTO
ycIiexa, B CepHsiX UCIbITaHUM bepHym.

- UMETh MPEICTABIEHUE O CIYYANHON BEJIMYMUHE U O PACIIPEICICHUN
BEPOATHOCTEH.

- HMEThb IPEJCTABIEHUE O 3aKOHE OONBIIMX YHCENl Kak o
MPOSIBIICHUU 3aKOHOMEPHOCTH B CIy4yallHOM H3MEHYMBOCTU U O
poH 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U 0OIIeCTBE.
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TemaTnueckoe mIaHupoBaHUE Y4eOHOTO Kypca

7 xnacc (34 4)
[IpencraBnenue [IpencraBneHue JaHHBIX B OcBauBath CIOCOOBI PECTABICHHUS
JTAHHBIX tabmunax. [IpakTuueckue CTaTUCTUUYECKUX JAHHBIX U YUCIOBBIX MACCHUBOB
(7 9) BBIYMCIICHHS TI0 Ta0TMYHBIM C TIOMOIIBIO TaOJIUI] U AUArpamMM C
naHHbIM. M3Bneuenue u UCIIOJIb30BaHUEM AaKTYaJIbHBIX U BaXKHBIX
MHTEpHpeTays TaObIMIHbIX JAHHBIX (eMorpaduvecKre TaHHbIe,
naHHbIX. [IpakTHueckas paboTa | IPOM3BOJICTBO NPOMBIIIJICHHOMN 1
«Tabmuupy. ['paduyeckoe CEJIbCKOXO035HCTBEHHON MTPOYKIIUH,
IIPEJCTAaBICHHUE JAHHBIX B BUJE | OOIIECTBEHHbIE U IPUPOAHBIE SBICHUSA).
KPYT'OBBIX, CTOJIOMKOBBIX N3ydaTh MeTOIbI pabOTHI ¢ TAOIUYHBIMH U
(cronmbuaThIX) AUATPAMM. rpadM4eCcKUMH MPEICTaBICHUSIMH JaHHBIX C
UreHue u nocTpoeHue MTOMOIIBI0 HU(POBBIX PECYPCOB B X0O/I€
auarpamm. [Ipumepst NpaKTUYECKUX padoT
nemMorpaduuecKux JuarpaMm.
ITpakTryeckas pabora
«/Imarpammen»
OmnwucarenpHas Yucnosslie Habopel. CpenHee OcBauBaTh MOHATHS: YUCIOBOM HaOOp, Mepa
CTaTUCTUKA apudmernyeckoe. Meanana LEHTPAJILHOM TeHJeHIIMU (Mepa IIEeHTpa), B TOM
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(8 1)

YHUCJIOBOI'0 HabOopa.

VY CcTOMYUBOCTh MEAUAHEL.
[TpakTyeckas pabora
«CpenHre 3HaYCHUSY.
Haubonbiiee 1 HauMEHBIIIEE
3HAYEHHS YUCIIOBOTO Habopa.
Pazmax

qHClie cpeHee apupMeTHIecKoe, MeIHaHa.
OnuceIBaTh CTATUCTUYECKHE TAHHBIE C
MTOMOIIBIO CPETHETO apu(PMETUIECKOTO U
Menuansbl. Pemate 3agaun. M3yyaTh cBoiicTBa
CPEIHUX, B TOM YHUCJIE C TIOMOIIBIO IIH(PPOBBIX
pPEeCypcoB, B X0J1¢ MPAKTHYECKUX PadoT.
OcBauBarh NOHATHS: HAHOOJIbIIICE U
HauMeEHbIIIee 3HAYEHNS YMCIOBOr0 MacCHUBa,
pa3max. Pemate 3amaun Ha BEIOOp criocoba
OTHMCaHUs JaHHBIX B COOTBETCTBUHU C IPUPOIOH
JAHHEIX U LEJIS- MH HCCIICIOBAaHUS

Crnyuaiinas
WU3MEHYUBOCTD

(6 1)

CrnyuaiiHast ©3MEHYUBOCTD
(npumepsl). YactoTa 3HauUeHU B
MaccHuBe JaHHbIX. [ pynnupoBka.
I'ucrorpammel. [IpakTrueckas
pabota «CnyuaiiHas
U3MEHUYUBOCTbY

OcBauBaTh NOHATUS: YACTOTA 3HAUECHUI B
MAaCCHBE JJaHHBIX, TPYIIIUPOBKA TAHHBIX,
ructorpamma. CTpoUTh ¥ aHAIIM3UPOBATh
TUCTOTPaMMBI, TOJOUPATH MOIXOISAIIUHN TI1ar
rpynnupoBku. OcBanBatTh rpadudecKkue
MPEJICTABICHUS PA3HBIX BUAOB CIIy4YalHOU
M3MEHUYNUBOCTH, B TOM YHUCJIE C TOMOIIBIO
U(POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOMN
paboThI

Brenenue B Teoputo

I'pad, Bepmmna, pedpo.

OcBauBath NOHATHS: rpad, BepuinHa rpada,
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rpacdos
(4 1)

IIpencraBnenue 3agauu ¢
nomoIueko rpaga. CreneHb
(BaJIGHTHOCTb) BepIIMHBL. Yuciao
pEOep u cymmapHasi CTeleHb
BepuuH. Llens u nuki. IIyts B
rpage. [Ipencrasnenue o
cBsi3HOCTH rpada. O6xox rpada
(Oinepos myTh).IIpeacraBnenue
00 OpHEHTHPOBAHHBIX Tpadax

pebpo rpada, cteneHb (BaICHTHOCTh BEPIIUHBI),
nenb U UK. OcBanBaTh MOHSATHS: MTYTh B
rpade, DiinepoB myTh, 00X01 rpada,
OpUEHTUPOBaHHBIH rpad. Pemarp 3amaun Ha
MOMCK CYMMBI CTETIeHEH BepIIMH rpada, Ha
MOMCK 00xoxa rpada, Ha TIOUCK MyTeH B
OpPHEHTHPOBaHHBIX rpadax. OcBanBaTh CIIOCOOBI
NpeCTaBICHUS 3aj1a4u U3 Kypca anreOpsl,
TE€OMETPHH, TEOPHU BEPOSTHOCTEH, IPYTHUX
NPEMETOB C TIOMOIILIO TPadoB (KapThl, CXEMBI,
AJIEKTPUUYECKHUE LIEeNH, (HYHKIIMOHATLHBIE
COOTBETCTBUSI) Ha MPUMEpax

BepositHOoCTh M
4acTOTa CIy4alHOTO
COOBITHS

(4 4)

CiyyaiiHblli ONBIT U cITy4yaiiHOE
coObiTHe. BeposTHOCTD 1
gacTtoTa coobITHs. Poib
MaJIOBEPOSATHBIX U IPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B
npupojie u B obmectse. Moneta
U UTpasibHas KOCTh B TEOPUH
BEPOSITHOCTEM.

[IpakTnueckas pabora «Yacrora

OcBauBaTh NOHATHUSA: CIyYallHbIN OIBIT U
ciyyaiiHoe cOOBbITHE, MaJIOBEPOSTHOE U
MIPaKTUYECKH JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HAUUMOCTH MaJIOBEPOSATHBIX COOBITUI
B IIPUPO/ie U OOIIECTBE HAa BaXKHBIX MpUMepax
(aBapuH, HECUaCTHBIE CITydau, 3aluTa
nepcoHaNnbHON MHpOpMAIUH, Iiepeiada
NaHHbIX). M3ydaTs posib KIacCHYECKUX
BEPOSITHOCTHBIX MoJiesiel (MOHeTa, UrpajibHas
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BBIITaACHUS OpJIa»

KOCTh) B T€OpHUH BeposTHOCTeH. Habmonats u
U3y4aTh YacTOTY COOBITUI B MIPOCTHIX
SKCIEPUMEHTaX, B TOM YUCIIE C TOMOIIbIO

U (POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOM
paboThI

O06001enue,
KOHTPOJTb

(5 4)

[IpencraBnenue n1aHHBIX.

BepositHOCTh citydaitHOTO
CcOOBITUSA

OmnucarenpHas CTaTUCTHKA.

[ToBTOPSATH N3Yy4EHHOE U BBICTPANBATH CUCTEMY
3HaHui. PemaTe 3agauu Ha IPEACTABICHUE U
ONMCaHUE JAHHBIX C TOMOUIBIO U3YUYEHHBIX
xapaktepucTuk. OOCyKIaTh MPUMEPHI
CIIy4aifHBIX COOBITHIA, MAaJTOBEPOSITHBIX U
MPAKTUYECKH JTOCTOBEPHBIX CIyYAMHBIX
COOBITHI, UX POJIU B MPUPOJE U KU3ZHU YEJIOBEKa

8 kiacc (34 u)

[ToBTOpEHME Kypca
7 KJ1acca
(4 9)

[IpencraBnenue N1aHHbBIX.
OnucarenpHas CTaTUCTHKA.
Cny4daiiHasi ”3MEHUHUBOCTb.
Cpennue uncioBoro Habopa.
CrnyuaiiHbie COOBITHS.
BeposaTHOCTH M 4aCTOTBHI.

IToBTOpATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HaHuW. PemaTe 3a1a4un Ha IPEACTABICHUE U
OIMCAHUE JAHHBIX C OMOIIBIO U3YUYEHHBIX
XapaKTepUCTUK. PemaTe 3a1aun Ha MPEACTaBICHUE
TPYNIUPOBAHHBIX JAHHBIX U ONMCAHKUE CIIyYaHOU
V3MEHYHUBOCTH.
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Kitaccnueckue monenu reopuu
BEPOSITHOCTEH: MOHETa U
urpajibHagd KOCTb

Pemarp 3a1a4mn Ha OIPECIIEHUE YaCTOThI
CilydaiiHbIX COOBITHH, 00CYKIEHNE IPUMEPOB
CIIy4aiiHBIX COOBITHH, MaJTOBEPOSTHBIX U
IPAaKTUYECKH JJOCTOBEPHBIX CIIy4alHbIX COOBITUH,
UX POJIM B IPUPOJE U KU3HU YEJIOBEKA

OnucarenbHas Otknonenus. Jlucnepcus OcBauBaTh NOHATHS: TUCIIEPCUS U CTAHIAPTHOE

CTaTUCTHUKA. YHCIIOBOTO HAabopa. OTKJIOHEHHE, UCTIOIb30BATh 3TU XapPaKTEPUCTHKU

PacceuBanue CrangapTHOE OTKIOHEHUE JUTSL OTUCAHMSI pacCeHBaHUs IaHHBIX. BbIBUraTh

JAHHBIX YHUCIIOBOTO Habopa. THITIOTE3bI 00 OTCYTCTBUY WJIM HATMYUU CBSI3H 10

(4 ) JnarpamMmbl paccerBaHUs quarpammam pacceuBanusi. CTpOUTh AMarpaMMbl
paccenBaHusl O UMEIOIIMMCS JAaHHBIM, B TOM
YrCIie C MOMOIIBI0 KOMITBIOTEpa

MHoxecTBa MHOXeCTBO, MOAMHOKECTBO. | OcBaMBaTh MOHSATHUS: MHOXKECTBO, JIEMEHT

(449) Onepanuu HaJ MHOKECTBAMH: | MHOKECTBA, IOJJMHOKECTBO. BBIMOIHATH oneparuun

0o0BbeAMHEHNE, TIEpEeCeUCHHE,
nononHeHue. CBoMCTBa
onepauuii HaJi MHO)KECTBAMM:
MEPEMECTUTENBHOE,
codeTaTeIbHOEe,
pacnpenenuTenbHoe,
BKJTIOUCHMSI.

HaJ MHOXECTBaMH: 00bETMHEHHE, TIEPECeUCHHE,
nononHeHue. Mcnons30BaTh CBOMCTBRA:
NEPEMECTUTENIEHOE, COYETATEIIEHOE,
pacnpeaenuTenbHoe, BKIOYeHHs. Vcrnonb30BaTh
rpagudecKoe MpeICTaBIeHUEe MHOXKECTB MIPU
OTHCAHUU PEATLHBIX MPOIECCOB U SBICHUH, IPU
pElIeHnN 3a]1a4 U3 IPYruX y4eOHBIX MPEIMETOB U
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['paduueckoe mpeacraBieHue
MHO)KECTB

KypcoB

BepositHOCTB DneMeHTapHbIe COOBITHSL. OcBauBaTh NOHATHS: 3JIEMEHTAPHOE COOBITHE,
CIIy4aitHOTO CnyqaifHpie COOBITHS. Ciy4yaiiHOE COOBITHE KaK COBOKYITHOCTh
COOBITHS bnaronpustcrByromme OJaronpUATCTBYIOIIUX IEMEHTAPHBIX COOBITHH,
(6 9) 3JIeMEHTapHbIE COOBITUS. PaBHOBO3MOYKHBIE JIEMEHTAPHbBIE COOBITHUS.
BepositHOCTH COOBITHIA. Pemate 3a1aun Ha BEIYKMCIIEHUE BEPOSTHOCTEN
OMnBITHI ¢ paBHO- BO3MOXKHBIMH | COOBITUI MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX
AJIEMEHTAPHBIMU COOBITHSIMHU. cOOBITUH CTyyaliHOTO ombITa. Pemate 3a1aun Ha
CrnyualiHblii BEIOOD. BBIUHCJICHHE BEPOSITHOCTEH COOBITUH B OMBITAX C
[TpakTuyeckas pabora PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMH,
«OMnBITHI C pABHOBO3MOXXHBIMU | B TOM YHKCJIE C HOMOLIBI0 KoMIbIOTEpa. [IpoBOIMTE
AJIEMEHTAPHBIMU COOBITUSMUY» | U U3y4aTh OIBITHI C PABHOBO3MOKHBIMU
AIIEMEHTaPHBIMU COOBITUSAMU (C UCTIOJIb30BAHUEM
MOHET, UTPAJIbHBIX KOCTEH, IPYrUX MoJieseil) B
XOJIe MPAKTUYECKON paboThI
Brenenue B HepeBo. CBoiicTBa aepeBa: OcBanBaTh OHATHUS: IEPEBO Kak rpad Oe3 1uKia,

TeopHio rpados
(4 9)

€IMHCTBEHHOCTb IyTH,
CYIIECTBOBaHUE BUCSUYEH
BEPILLUUHBI, CBSI3b MEKIY
YKCJIOM BEPIINH 1 YUCIIOM

BHCsYAs BepIUINHA (JIHCT), BETBb JIEPEBA, MMYTh B
JiepeBe, AMaMeTp epeBa. M3yuaTs cBolicTBa
JlepeBa: CyIIeCTBOBAaHUE BUCAYEH BEPIINHBI,
€MHCTBEHHOCTH TyTH MEXKTy IByMsI BEPIIMHAMH,
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peoep. [IpaBuno yMHOKEHUS

CBSI3b MEX/y YHCIIOM BEPIIMH U YUCIOM pEDEP.
Pemarte 3a1ayun Ha MOMCK U IEPEUUCIICHUE ITYTEH B
JiepeBe, OIpeieieHUe YHCIa BEpIIuH WK pédep B
Jepese, 00xo OMHApHOTO JiepeBa, B TOM YUCIIE C
IIPUMEHEHUEM IIPABUJIA YMHOXKEHHUS

Ciyualinbie
coObITHS

(84)

[TpoTHBONOIOXKHOE COOBITHE.
Huarpamma Diinepa.
OObeauHeHNEe U IiepeceyeHue
coObITuii. HecoBmecTHbIe
coObITus. PopMyIa CIOXKEHUs
BepositHOcTel. [IpaBuito
YMHOXXEHUS BEPOSITHOCTEH.
VYcnoBHas BEPOSTHOCT.
HeszaBucumsble coObITHS.
IIpencrasienue ciy4aiHOro
DKCIIEPUMEHTA B BUJE JIepeBa

OcBauBaTh NOHATHA: B3aUMHO ITPOTUBOIOJIOKHBIC
COOBITHSI, OTICPAITUU HAJl COOBITUSIMH, O0OBETHHCHNE
U 1epecedeHre coObITHM, 1uarpamma Dilnepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
coObITus. M3ydaTh TE€OpEMBI O BEPOSTHOCTH
00BbeTMHEeHUS ABYX COOBITUH ((POPMYITBI CIIOKEHUS
BeposiTHOCTEH). Pemare 3aauu, B TOM yucie
TEKCTOBBIE 3a/1a4M Ha ONPEeNIEHUE BEPOSATHOCTEN
00BbEeTMHEHNS U TIEPECEUCHUsI COOBITHH C TOMOIIBIO
YHUCIJIOBOM Mpsi- MOM, 1uarpamm Disepa, GopMyJbl
CJIOKEHMsI BeposiTHOCTEN. OcBauBaTh MOHATHS:
MIPABUJIO YMHOKEHUSI BEPOSITHOCTEH, yCIIOBHAsS
BEPOSTHOCTb, HE3aBUCHMbIE COOBITHUS IEPEBO
Ciy4alHOro onsITa. M3ydaTs cBOMCTBA
(onpeneneHust) HE3aBUCUMBIX COOBITHIA.

Pematp 3a1aun Ha onpe/iesieHne U HCIIO0Ib30BaHHe
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HE3aBUCUMBIX COOBITUI. Penare 3a1a4u Ha HOUCK
BEPOATHOCTEM, B TOM YHUCJIE YCIOBHBIX, C
KCII0JIb30BAHUEM JIEPEBA CIYYANHOIO OIbITA

O6006mienue, [IpencraBienue JaHHbBIX. [ToBTOPSATH U3yYEHHOE U BHICTPAaNBaTh CUCTEMY

KOHTPOJIb OnucarenbHas CTaTUCTHKA. 3HaHUU. Pemartp 3aaun Ha IpeACTaBIEHUE U

(4 9) ['pads1. BepositHocTh OMKCAaHUE JAHHBIX C TOMOIIbIO U3YUEHHBIX
CIIy4aiflHOTO COOBITHS. XapaKTepUCTHK. Pemare 3a71aun ¢ NpuMeHeHUueM
DneMeHThl KOMOMHATOPUKH rpadoB. Pemate 3aaun Ha HaX0XKIEHUE

BEPOATHOCTH CIy4ailHOro COOBITHS 1O
BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B TOM
YHCJI€ B OIbITaX C PAaBHOBO3MOKHBIMU
3JIEMEHTapHBIMH cOOBITUSAMU. Pemarte 3agaun Ha
HAXOXKJCHUE BEPOSITHOCTEH OObEIMHEHUS
nepeceyeHust COObITUH, B TOM YHCIIE HE3aBUCUMBIX,
C UCMOJIb30BaHUEM IpapUUECKUX NPEICTaBICHUN U
JIepeBa ciy4yaiiHoro onsiTa. Pemars 3agaun Ha
nepeyuciieHne KOMOMHANN (4ncia nepecTaHoBOK,
qucila COYETAHUN), HA HAXOKICHUE BEPOATHOCTEN
cOOBITHI ¢ TIPUMEHEHNEM KOMOUHATOPUKH, B TOM
4uCJIE C UCIIOJIb30BAHMEM TpeyronbHuKa Ilackamns

126




9 xnacc (34 4)

[ToBTOpEeHME Kypca
8 xiacca
(4 4)

[IpencraBneHue 1aHHBIX.
OmnucarenpHas CTaTUCTHKA.
Oneparuy HaJ| COOBITHSMHU.
HesaBucumocTth cOOBITHH

ITOBTOPATH N3y4EHHOE U BBICTPAaUBaTh CUCTEMY
3HaHui. PemaTe 3a1aun Ha IPEACTABICHUE U
ONMCAaHKE JaHHbIX. Pemars 3a1aun Ha HaXOXKACHHUE
BEPOATHOCTEN OOBEIMHEHUSI U [IEPECEUCHUS
COOBITHI, B TOM YHCJIE HE3AaBUCHMBIX, C
UCTIOJIb30BaHUEM IPa)UIECKUX MPEICTABICHUHN 1
JiepeBa ciay4yaiHoro onsiTa. Pemars 3agaun Ha
NepevnciIeHne KOMOMHAMH (Yrcia MepecTaHOBOK,
YHCia COYETAHUM), Ha HaX0XIEHHE BEPOATHOCTEH
cOOBITHI ¢ IPUMEHEHNEM KOMOUHATOPUKH, B TOM
4HCJIE C UCIIOJIb30BAHMEM TpeyronbHuKa llackans

DNeMEeHTbI
KOMOWHATOPUKH
(4 9)

Komb6unaropHoe npaBuio
yMHOXkeHUs. [lepecTaHOBKH.
®dakropuan. Coueranus u
YHCIIO COUYETaHUM.
Tpeyronpauk Ilackais.
[TpakTuyeckas padora
«Bpruucnenne BEpOSITHOCTEN €

OcBauBaTh OHATHUS: KOMOMHATOPHOE TTPABUIIO
YMHOXEHHUS, YIOpsA0YeHHAas mapa, Tpoka
00BEKTOB, MEpeCcTaHOBKa, (paKTOpHAIT YUCIIA,
COoueTaHHe, YICIO COYETaHUN, TPEYTrOJIbHUK
[Tackans. PemaTh 3aaun Ha nepevncieHue
YIOPSAOYSHHBIX Map, TPOEK, IePEUUCIICHHE
MEPECTAHOBOK M COYETAHUN JIEMEHTOB Pa3JIMUHbIX
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MCIIOJIb30BaHUEM MHO’KECTB. Pemiars 3ajaun Ha IpUMEHEHUE Yncia
KOMOWHATOPHBIX (YHKIIUHA CcoYeTaHMi B asireOpe (CoKparéHHOe YMHOKEHHE,
DIIEKTPOHHBIX TAOJIHIDY ounoM HrioTona). Pemate, mpuMeHss
KOMOWHATOPHKY, 3aJ1a41 Ha BHIYUCIICHUE
BEPOSATHOCTEH, B TOM YHCIIE C IIOMOIIBIO
AIIEKTPOHHBIX TAOJIHII B X0O/I€ IPAKTUYECKON

paboThI
['eomeTpuueckas ['eomeTpuyeckas BeposTHOCTh. | OcBauBaTh MOHITHE T€OMETPHICCKOM
BEPOSTHOCTH CryyaliHblii BEIOOP TOYKH W3 BEpOATHOCTH. Pemarh 3a1aun Ha HAaXOXKICHHUE
(4 1) (GUryphI Ha IIOCKOCTH, U3 BEPOSTHOCTEH B OIBITAX, MPEJICTABUMBIX KaK

OTpe3Ka, U3 IyT¥ OKPY>KHOCTH | BBIOOpP TOUEK U3 MHOTIOYTOJIbHUKA, Kpyra, OTpe3Ka
WIN AYTU OKPY>KHOCTH, YUCJIOBOI'O POMEXKYTKA

Hcnbitanus Ucneitanue. Yenex u Heynava. | OcBauBaTh NOHSATHS: UCIIBITAHUE, DJIEMEHTAPHOE

bepnymum Cepus ucnbITaHUN 10 MEPBOrO | COOBITUE B UCHBITAHUHM (YCIIEX M HEyJaua), cepus

(6 1) ycnexa. Mcnbtanus WCIIBITaHUH, HACTYIIJICHUE NIEPBOTO ycCIIexa
bepuymu. BepostHocTH (Heynaun), cepus ucnbITanuilt bepuymu. Pemats
COOBITHI B CEpUM UCIIBITAHUN | 3aJ]a4M HA HAXO0XKJIEHUE BEPOSITHOCTEN COOBITHI B
bepnymn. IlpakTnueckas CEpHUH UCIBITAHUN 10 TIEPBOTO YCIIE€Xa, B TOM YHUCIIE
pabota C IpUMEeHEeHUEM (POpMYJIbl CyMMbI T€OMETPUUYECKOM
«Hcnbrranus beprynan» nporpeccuu. Pemars 3aaun Ha HaX0XKJICHUE

BEPOSATHOCTEH I€MEHTAapHBIX COOBITUI B CEepUn
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UCIbITaHU bepHyIu, Ha HAXOXKICHUE
BEPOATHOCTH ONPEIEIIEHHOTO YHCIa YCIEXOB B
cepuu ucnelTanuii bepuyum. M3ydats B xoze
IPAaKTUYECKON pabOThl, B TOM YHCJIE C TIOMOLIbIO
U(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B
cepuu ucnbsiTanui bepnynu

CrnyuaitHas
BEJIMYMHA
(6 1)

Crny4daifHasi BeJIMYMHA U

pacrnpezieieHue BEpPOsSTHOCTEH.

MaremaTtnueckoe 0)KMIaHUE U
JUCIIEpCUs CIIy4aliHON
Benu4uHbl. [IpuMepsl
MaTEMaTHYECKOTO OKUAAHUS
KaK TEOPETUYECKOT0 CPEAHETO
3HAYEHUS BEIIMUYUHBL.
[TonsiTue o0 3aKkoHE OOJIBIINX
yucein. U3mepenue
BEPOSITHOCTEN C MTOMOIIIBIO
qacToT. [I[pumeHenne 3akoHa
00JBIINX YHCET

OcCBOUTDH MOHATUSA: CilydaiiHas BEIUYMHA, 3HAUCHHE
CIIy4aiiHOM BEJIMYUHBI, PACIIPENEICHHUE
BEpOSITHOCTEH. M3yuaTh u 00Cy)aTh MpUMeEpHI
JUCKPETHBIX U HE- IIPEPHIBHBIX CIIy4alHbIX
BEJIMYHUH (POCT, BEC YEJIO0 BEKa, YUCIEHHOCTb
HACEJICHUs, IPYyTue U3MEHUYMBBIC BEJIMYNHBI,
paccMaTpUBaBLINECS B Kypce CTaTUCTUKH),
MOJEJIBHBIX CIIy4aiiHbIX BEJIUYUH, CBA3AHHBIX CO
CIIy4aiiHBIMU OIbITaMU (OpOCaHHe MOHETHI,
UTPAIbHOM KOCTH, CO CITy4allHBIM BBIOOPOM H T. II.).
OcBauBaTh NOHATHS: MAaTEMaTHUYECKOE OXKUJAAHNE
CIIy4yallHOM BEINYMHBI KAK TEOPETUYECKOE CPEIHEE
3HAYEHHE, JUCIIEPCUS CIIyHalHOW BEJIMUMHBI KaK
aHaJIoT TMCIIEPCUH YUCIOBOTr0O Habopa. Pematp
3a/1a4¥ Ha BBIYHMCICHHE MaTEMAaTHYECKOTO
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0’KMJIaHMS U TUCIIEPCUN JUCKPETHOM CIIy4aliHOU
BEJIMYMHBI 10 33/IaHHOMY PacIpelelIeHUI0, B TOM
qHCIIe 33a]a4, CBSI3aHHBIX CO CTPAXOBaHHEM H JIOTe-
pesiMU. 3HAKOMUTBCS C MAaTEMAaTHYECKUM
OKUIaHUEM U AMCIIEPCUEH HEKOTOPBIX
pacIpe/ielIeH!il, B TOM YUCIIe PacIpeeeHHs
CIIy4allHOHM BeIM4MHbI «HUCII0 yCIIeXoB» B Cepuu
ucnbiTanuil beprymu. M3yuyats yactoTy coObITHS
B TIOBTOPSIFOLIMXCS CIIyYalHBIX OIBITaX KaK
CJIy4aiiHyI0 BEIMYMHY. 3HAKOMUTHCS C 3aKOHOM
Oonpmmx uucen (B popme bepuymm): mpu
OO0JIBIIIOM YHCIIE OIBITOB YaCTOTa COOBITHS OIM3Ka
K €ro BepoATHOCTH. Pemarts 3agaun Ha n3MepeHne
BEPOSITHOCTEN € MOMOIIbI0 YacToT. OOCyX1aTh
POJIb 3aKOHA OOJIBIINX YUCEN B 000CHOBaHUHT
YaCTOTHOT'O METOJa U3MEPEHUS BEPOSITHOCTEH.
OO6cyxnath 3aKOH OOJBIIMX YHUCE KaK MPOsBICHUE
CTaTUCTHYECKONW YCTOWYMBOCTH B M3MEHUMBBIX
SIBIICHHSX, POJIh 3aKOHA OOJIBIINX YUCEI B IPUPOJIE
U B )KU3HU YEJIOBEKa

O6o0611I€EHNE,

IIpencraBienue JaHHBIX.

HOBTOpS[TB HN3YUCHHOC M BBICTpanUBATh CUCTEMY
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KOHTPOJIb

(10 9)

OrnucarenbHas CTaTUCTHKA.
BepostHOCTh cinydaitHOTO
COOBITHS. DIIEMEHTHI
KoMOuHatopuku. CirydaifHpIe
BEJIMYMHBI U pacIpeiesieHus

3HaHui. PemaTe 3a1aun Ha IPEACTABICHUE U
OonucaHue JaHHbIX. PemaTs 3a1aun Ha HAXO0XK/ICHHE
BEPOSATHOCTEH COOBITHIA, B TOM YHUCIIC B OTBITAX C
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUAMU,
BEPOATHOCTEN 0OBEUHEHMS U [TEPECEUCHUS
COOBITHIA, BEIUUCIISATH BEPOSTHOCTHU B OIBITAX C
CEpUSIMU CITyYalHbIX UCIBITAHUN

131




