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PABOYAS ITPOTPAMMA 110 YYEBHOMY INPEIMETY «MATEMATHUKA»

MHNOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yueOHOTO mpeamera «MareMaTtnkay Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHusl pa3paboTaHa B COOTBETCTBHU C MPHUKA30M MUHIPOCBEIICHUS
Poccun ot 31.05.2021r. Ne 287 «O6 ytBepxkaeHun (eaepanbHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHus» (B pelaklUy MPUKa30B
MunnpocsemeHus P® ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne
1028, ot 22.01.2024 Ne 31); mpukazom MuHucTepcTBa MpocBemieHus Poccuiickoi
®enepauuu ot 18.05.2023 Ne 370 «O06 yTrBepkiaeHuu (enepanbHO 00pa3oBaTeIbHON
IIporpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus» (¢ usmeHenusMu ot 01.02.2024 Ne 62, ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704); npuxazoM MunuctepcTBa npocseuieHus: PO
oT 18.06.2025 Ne 467 «O BHECEHHH U3MEHEHUI B HEKOTOpBIE NMPUKa3bl MUHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®eneparmuu u MuHHCTEpCTBAa MPOCBEIICHUS
Poccuiickoii ®enepanuu, kacaroumecs (enepaibHbIX 00pa3oBaTEIbHBIX MPOrPaMM
HayaJIbHOrO 00miero oOpa3oBaHMs, OCHOBHOIO OOHIEro 0Opa3OBaHMs»; MPUKA30M
MunucrepctBa npocserieHuss PO ot 08.10.2025 Ne 729 «O BHeceHMM W3MCHCHHN B
HEKOTOpbIE IIpuKa3bl MmuHHCTEpPCTBA mpocBemeHuss Poccuiickonn  Dexneparum,
Kacaromuecs:  (denepaibHbBIX  00pa30BaTENbHBIX MPOTrpaMM  HAYaJIbHOTO  OOIIEro
00pa3oBaHUsi, OCHOBHOIO OOIIEro 0Opa30oBaHUsI W CPEIHEr0 OOIIero 0Opa3oBaHUS;
[Tpukazom MunuctepcrBa npocsemienus P® or 10.11.2025 Ne 808 «O BHecenuu
M3MEHEHU B HEKOTOpbIe MpHKa3dbl MuHHUCTEpCTBA IIpoCBellieHus Poccuiickon
®denepanuu, Kacawomuecs QenepaibHbIX 00pa30BaTEIbHBIX MPOTrpaMM HAYaIbHOTO
oOmiero oOpa3oBaHMs, OCHOBHOIO OOIIEro OO0Opa30oBaHHUS M CPEJHEro OOLIEero
oOpaszoBanusi», Ha ocHoBe MDenepasbHON padoueil mTporpamMmbl MO MaTeMaTHKE
OCHOBHOTI'O O0IIIETO 00pa30BaHMS.

PabGouast mporpamma 1Mo MareMaTuke OTpakaeT OCHOBHBIE TpeOoBanus DI'OC
OOO K JMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM U JAET MPEJICTABICHUE O LIEJSIX O0y4eHHs, BOCIUTAHUS U
pa3BUTUs, OOy4YalOIUXCA  CPEICTBAMU  y4eOHOro  MpeaMeTa,  yCTaHaBJIMBAET
00s13aTeNbHOE MPEAMETHOE COAEpKaHWE, NPEIyCMAaTPUBAET PACIPEICICHHE €ro Io
KJlaccaM U CTPYKTYPUPOBAHHME €ro MO pasziesiaM U TemaMm Kypca, Aa€T pachpeaesieHue
y4eOHBIX 4YacOB MO TEMAaTHMYECKUM paslieflaM Kypca U MpeaycMaTpuBacT
MOCJEA0BATEIBHOCTh X U3YUYEHHUSI C YUYETOM MEKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKM Y4YeOHOro TpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aromuxcs;
ompenensieT BO3MOXKHOCTH TpenMeTa g pealn3aluu TpeOOBaHUN K pe3yibTaTaM
OCBOCHHSI TPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, TPeOOBaHUI K pe3yibTaTaM
00y4eHHST PYCCKOMY SI3BIKY, @ TAK)KE OCHOBHBIX BUOB JIEATEIHOCTH O0yYarOIIHXCA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJJMETA «MATEMATHUKA»

[IpeameToM MaTeMaTHKU SIBISIIOTCSA (PyHIaMEHTaJbHBIE CTPYKTYpPbl HALIEro MHUpa
— TMPOCTpAHCTBEHHbIE (GOPMBI M KOJUYECTBEHHBIE OTHOLICHUS (OT MPOCTEUIIHUX,
YCBaBaEMbIX B HEMOCPEICTBEHHOM OIBITE, JO JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX
JUIS pa3BUTHS HayYHBIX U MPUKJIAIHBIX uzeil). MaTemaTnueckre 3HaHHUS 00€CTIeYUBAIOT
IIOHMMAaHUE IPUHLHUIIOB YCTPOMCTBA M HCIIOJIb30BAaHUA COBPEMEHHOM TEXHHUKH,
BOCHPUATHE U UHTEPIPETALUIO COLMAIBbHOM, JKOHOMHYECKOM, MOJIUTUYECKON



uHbOpMaIMK, JAIOT BO3MOXKHOCTH BBIMOJHSITH PACUEThl M COCTABIATH AJITOPUTMBI,
HaXoOAUTb M  NPUMEHATH  (QOpMyJbl, BJIAAETh NPAKTUUYECKUMH MpUEMaMU
reOMETPUUYECKUX U3MEPEHUI U MOCTPOEHU, YNTaTh UHPOPMALIHIO, IPEICTABICHHYIO B
BUJEC TaOnMI, auarpaMM U TIpadUKOB, >KUTh B YCIOBUSAX HEOIPENEICHHOCTH U
MIOHMMATh BEPOATHOCTHBIN XapakTep CIydalHbIX COOBITHIA.

W3ydyenne mareMaTuku QOpMHUpPYET y OOydyaromuxcs MaTeMaTUYeCKUH CTHIIb
MBIIUICHUS, TIPOSBIISIONINIACS B OMPECIICHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBauMBAIOT TaKWE IPUEMBl W METOJAbl MBINUICHUSA, KaK HMHIYKOHS M JCTyKIMS,
0000111eHNEe U KOHKPETU3AllMs, aHaJIu3 M CHUHTE3, KIacCUu(UKalMs U cUCTeMaTu3alus,
abctparupoBanue U aHajnorus. OOBEKTbl MATEMAaTUUYECKUX YMO3AaKIIOUYEHUMH, MpaBuia
UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHHH, CIIOCOOCTBYIOT
BbIpabOTKe yMeHUs (popMynHpoBaTh, OOOCHOBBIBaTh M JOKa3bIBATH CYXKIEHUS, TEM
CaMbIM pPa3BHBAIOT JIOTMYECKOE MbIIUICHHE. M3ydeHne MareMaThku O0O0ecIeunBaET
(GopMupOBaHUE ANTOPUTMUYECKON KOMIOHEHTHl MBILIUICHHWS M BOCIHMTAHUE YMEHHI
JNEUCTBOBAaTh II0  3aJaHHBIM  aJIrOPUTMAaM, COBEPLICHCTBOBATh H3BECTHBIE U
KOHCTpYHpOBaTh HOBBIE. B mporecce pemenus 3agady — OCHOBHOM ydeOHOMU
NEATEIBHOCTH HAa YPOKAaxX MAaTeMaTUKM — Pa3BHBAIOTCS TBOPYECKAass W NPUKIATHAS
CTOPOHBI MBILICHUS.

OOyueHue mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATh Y OOYYaIOIIUXCS TOYHYIO,
palMoHaNbHYI0 U MH(GOPMATUBHYIO pe€yb, YMEHHUE OTOUpaTh Haubosee MOAXOISIINE
S3BIKOBBIC, CHUMBOJIMYECKHE, TpadUyecKue CpeACTBa ISl BBIPAXKEHUS CYXKICHUM U
HarJISIAHOTO UX MPEICTABICHUS.

[Ipy u3ydeHMM MaTEeMaTUKH OCYIIECTBISIETCA OOIee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JEWCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEAMETE U METOJAX MAaTEMAaTHKH,
UX OTJIMYUM OT METOJOB JPYTHX ECTECTBEHHbIX U TYMAaHHTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUS MATEeMATHKH JJI PEIICHUS HAyYHBIX U MIPUKIAIHBIX 3371a4.

HEJIM N3YYEHUA YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

N3yyeHne MaTeMaTUKH HAMPABIECHO HA TIOCTHXKEHHUE CIICTYIOIINX LeTei:

MpoJoKeHne (HOPMUPOBAHMS OCHOBHBIX MAaTEMaTHUYECKUX TMOHATUM (4YHUCo,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), o0O0eCleurBaloOluX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs O0yYarOIINXCS;

pa3BUTHE MHTEJUICKTYAIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEM oOydarommxcs,
MO3HABATEJILHOM aKTUBHOCTH, MCCJIEAOBATEILCKUX YMEHHUH, WHTEpeca K HU3YUYEHUIO
MaTeMaTUKH;

MOJBEICHUE OOYYaroONIMXCsl Ha JOCTYITHOM JJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KalOIero MUpa;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTEMAaTHYECKOW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTEeMaTHYECKHE OOBEKThI B pEATbHBIX IKU3HCHHBIX CHUTYaIlUsX,
MPUMEHSITh OCBOEHHBIE YMEHHMs JJIsl PEIICHUS MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh TOJYyYECHHBIC pPE3YyJIbTaThl W OIICHMBAaTh HMX HA COOTBETCTBHUE
MIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHUM COJEpKaHUA Kypca MaTeMaThuKu B 5—6 Kjaccax —
apudMeTHIecKass 1 T€OMETpUUECKas, KOTOPhIE Pa3BUBAIOTCS IMapajuiesibHO, Kaxjas B



COOTBETCTBUHU C COOCTBEHHOI JIOTMKOM, OJHAKO, HE HE3aBUCUMO OJIHA OT JIPYroi, a B
TECHOM KOHTaKT€ W B3auUMOJACHCTBHM. Takxke B Kypce MaTEMaTHKHA MPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATENbHONU CTATUCTUKH.

N3ydyenne apudMeTndeckoro Marepuaja HAYMHACTCA CO CHUCTEMAaTH3allid U
Pa3BUTHS 3HAHUN O HATYpaJIbHBIX YHMCIIAX, OJYUYEHHBIX HA YPOBHE HAYaJIbHOIO OOIIETO
oOpazoBanus. Ilpu HSTOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOM TEXHUKH U
dbopMHUpOBaHME HOBBIX TEOPETHYCCKHX  3HAHUH  COYETACTCI C  Pa3BUTHEM
BBIYMCIUTEIBHON KYJIbTYpPhl, B YaCTHOCTH C OOyYEHHEM MPOCTEUIIUM MpHUeMaM
NPUKUJIKK U OIICHKH pe3yJbTaTOB BbIUKCICHUNA. WM3ydeHune HaTypadbHBIX YHCE
poJ0JKaeTCs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHSATUSMH TEOPUHU JEITUMOCTH.

Havano m3ydeHuss OOBIKHOBEHHBIX W JCCATHYHBIX OPOOCH OTHECEHO K 5 Kiaccy.
DTO MEepBbI 3Tan B OCBOCHHUH ApOOE, KOrjla MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uesIMU, TOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JPOOEi B MOTHOM
o0beMe MPEANIECTBYET M3YUYCHUIO NECATHUHBIX APOOEH, YTO 1EeNecoo0pa3Ho ¢ TOUYKU
3pEHMSI JJOTUKHU WU3JI0KEHUS YUCIOBOM JIMHUM, KOT/Ia TIpaBuia JEHCTBUM C JECATUYHBIMU
JTpOOSMH MOKHO OOOCHOBAThH y>KE€ MU3BECTHBIMU aJITOPUTMAMM BBITIOJTHEHUS JEHCTBUM C
OOBIKHOBEHHBIMH  JIpOOSIMH. 3HAKOMCTBO C JIECSITHUUYHBIMH JPOOSIMH  PaCHIUPUT
BO3MOXKHOCTU JIJIl TOHUMaHUSI OOYYarOIIUMHUCS TMPUKIAJTHOTO MPUMEHEHUS HOBOMU
3aMUCH MPU U3YYEHUHU APYTUX MPEAMETOB W MPU MPAKTUYECKOM HCIOIb30BaHuU. K 6
KJIACCY OTHECEH BTOPOI 3Tall B U3y4eHUU APOOEH, I/1e MPOUCXOAUT COBEPIICHCTBOBAHUE
HABBIKOB CpPaBHEHUSI U MpeoOpa3zoBaHUs JIPOOEH, OCBOEHHWE HOBBIX BBIYUCIUTEIBHBIX
aJITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYHMCIICHHUI, B TOM YKCIIE 3HAYCHUN BBIPAXKCHUH,
COJIEpKAIUX U OOBIKHOBEHHBIC, U JIECSITUYHBIC TPOOU, YCTAHOBIICHHE CBSA3EH MEXKIY
HUMH, DPACCMOTpPEHUE NIPUEMOB pelleHus 3axady Ha apobu. B Hauvane 6 kiacca
MPOUCXOJUT 3HAKOMCTBO C TIOHSITUEM MPOLIECHTA.

Oco00EHHOCTBIO U3YYEHUS TMOJOKUTEIBHBIX U OTPULIATETLHBIX YHUCEI SIBISETCS TO,
YTO OHM TAK)K€ MOTYT pacCcMaTpuBaThCA B HECKOJbKO 3TamoB. B 6 kiacce B Hauale
n3ydyeHus TeMbl «IloJIOKUTENbHBIE U OTPUIATENIBHBIE YMCIIa» BBIACISETCS MOATEMA
«llensle 4ncma», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIBHBIMU YHCIAMH H
JNEUCTBUSIMH C MOJIOKUTEIbHBIMUA M OTPULATEIbHBIMHA YUCIAMU MPOUCXOAUT HA OCHOBE
COZEPKATENBHOIO MOAX0AA. OJTO TMO3BOJSAET HA JOCTYIIHOM YPOBHE ITO3HAKOMHUTH
00y4Jaronmxcst MPakTUYECKH CO BCEMH OCHOBHBIMH MOHSATHUSMH TEMBI, B TOM YHUCJIE U C
nmpaBujaMH 3HAKOB TIPH  BBIMOJHEHUW apudMeThyeckux JedctBui. UM3yuenue
palMOHAJIBHBIX YKCeN OyAET MPOIOHKEHO B Kypce ainreOpsl 7 Kiacca.

[Ipy o0Oy4yeHHMM pEIICHHIO TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIOIb3YIOTCS
apudmernueckue mpuemsl pemieHus. [Ipyu oTpaboTke BHIYHCIUTEIBHBIX HABBIKOB B 5—6
KJIACCaxX PacCMaTPUBAIOTCS TEKCTOBBIE 33a/1a4y CIEAYIOIINX BUAOB: 3aJ1a4l HA JBUKCHHUE,
Ha YacTH, Ha MOKYIKU, HA pab0Ty ¥ MPOU3BOAUTEILHOCTD, HAa MPOIICHTHI, HA OTHOIICHUS
u mpornopuuy. OOydaronyecs: 3HaKOMATCS C MpUEMaMH pEIIeHUsl 3a1ad mnepedopom
BO3MOJKHBIX BapHaHTOB, ydarcs padoTath ¢ MH(pOpMaluel, peacTaBiIeHHOW B popme
TaOJIHI] WA JUATPaMM.

B pabGoueit mnporpamme «Marematuka»y TPEIyCMOTPEHO  (HOpPMHUpPOBAHHE
MIPOTEJCBTUYECKUX alreOpandeckux MpencTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCHMOCTM OT MAaTE€MAaTHUYECKOTO KOHTEKCTa BBOAUTCS ITOCTENEHHO.
bykBeHHass CMMBONHMKA IMUPOKO HCMIOJB3YETCS MPEXKIE BCETrO ISl 3amucu  OOIIUX



YTBEPKACHUIN U MPEUIOKEHHUH, (OPMYII, B HACTHOCTH JJISl BBIYMCIICHUS] TEOMETPUIECKUX
BEJIMYMH, B KAYECTBE «3aMECTHTEIISD) YHCIIA.

B paboueii mporpamme «MaremaTtukay MpeicTaBieHa HarlsAHAs TeOMETpus,
HampaBJICHHAs HA Pa3BUTHE OOPA3HOTO MBIILICHHS, POCTPAHCTBEHHOTO BOOOPaKECHUS,
U300pa3sUTENbHBIX YMEHHHA. DJTO BaXKHBIA A3Tall B M3YYCHHUH T€OMETPHH, KOTOPBIA
OCYIIECTBIIIETCS. HA HATJISTHO-TIPAKTHYECKOM YpPOBHE, ONHMPACTCS HA HATJISTHO-
o0pa3Hoe MBbIIUICHHE OOydaromuxcs. bonblias poib OTBOJUTCS MPaKTUYECKOU
JeSITEeTLHOCTH, OTBITY, SKCIIEPUMEHTY, MoeIupoBanuio. OOydaromecs 3HaKOMSITCS €
TreOMETPUICCKUMHU (UTYpaMU Ha TUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIIMMU
KOH(UTypanusiMu, ydaTcs W300pakaTh MX Ha HEIMHOBAaHHOM M KieT4aTod Oymare,
paccMaTpuBalOT WX TPOCTEHIHME CBOWCTBA. B mpolecce W3ydeHHs HAarISIHON
TCOMETPUHN 3HAHUS, IOJyYCHHBbIE OOYYAIOIIMMUCS HA YPOBHE HAYaJLHOTO OOIIEro
00pa3zoBaHusl, CHCTEMATU3UPYIOTCS U PACIIHPSIOTCA.

MECTO YYEBHOI'O HPEIMETA «MATEMATHUKA» B YYEBHOM
IIVTAHE

B cootBerctBun ¢ ®I'OC OOO marematuka sIBIsieTCA 00s13aTEIbHBIM Y4eOHBIM
peaMETOM Ha YPOBHE OCHOBHOTO 001Iero ooOpaszoBanusa. B 5-9 knmaccax mareMmaruka
TPaJMIIMOHHO M3Yy4YaeTcs B paMKax CIEOyIOIIMX Y4eOHBIX KypcoB: B 5—6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AunreOpay» (BKItOYasi 3JIEMEHTHI
CTaTHUCTUKH U Teopuu BeposTHocTel) u «I'eomerpusi». [Iporpammoit mo MaremaTHKe
BBOJIUTCSI CAMOCTOSTENbHBIN YU4eOHBIH Kypc «BepoITHOCTh U CTATUCTHKAY.

OO6111ee YncI0 YacoB, PEKOMEHIOBAaHHBIX ISl U3y4YeHHs] MaTeMaTuku, — 340 4acoB: B
5 kimacce — 170 gacoB (5 yacoB B Hezieno), B 6 kiacce — 170 gacoB (5 4acoB B HEIEIIO).



COJAEPXKXAHUME OBYUYEHUA
S KUIACC

HarypaabHble ync/ia U HYJIb

HatypaneHoe wumcno. Psx HatypansHbix uucen. Ywucno 0. HM300paxkenue
HATYpaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSIMOM.

[lo3unMoHHass cucTeMa CUMCIEHHA. Pumckas HyMmepauus Kak IOpUMEp
HEMO3WLMOHHON CUCTEMBbI CUMCIICHHS. [lecaTnuHas cucteMa CUMCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCENI, CPAaBHEHHE HATYpPaJIbHBIX YHCEI C HYJEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YUCEIL.

CnoxeHre HaTypaJbHBIX YUCEJ, CBOMCTBO HYJIS MPH CIOKEHUHU. BrlunTaHne Kak
nercTBrUe, o0paTHOE CIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYJS U
CAVHUIBI TPU YMHOXEHUU. JleneHue Kak JelcTBUE, OOpaTHOE YMHOXEHUIO.
KoMmnoHeHThI JelcTBUM, CBA3b MEXKIy HUMU. [IpoBepka pesynbTara apudmMeTuyecKkoro
nevictBus. IlepeMecTuTeNlbHOE M COYETATENILHOE CBOMCTBA (3aKOHBI) CIOXEHUS U
YMHOXEHHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3zoBanne OykB 11 00O3HAUEHHS HEM3BECTHOIO KOMIIOHEHTAa M 3alHCH
CBOMCTB apu(METUUECKUX JCHCTBUIA.

JlenuTenu u KpaTHBIE YKCIIA, PA3JIOKEHNE HA MHOXUTENU. [IpocTeie n cocTaBHBIE
yucia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJIbHBIM MMOKA3aTeJIEM. 3allMCh YUCIA B BUAE CYMMBbI pa3psaHbIX
CJaracMpblIX.

UucnoBoe BblpakeHUE. BprunciieHne 3HaYEHUN YKMCIIOBBIX BBIPAKEHHM, MOPSIOK
BBINIOJIHEHHS JeWcTBUM. lcnosb30BaHWe NpH BBIYMCICHUSAX NEPEMECTUTEIBHOIO U
COUETATENIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHMSI M YMHOXKEHUS, PaclpeAesuTeIbHOTO
CBOWCTBA YMHOKEHUSI.

Apoou
[IpencraBienne o ApoOU Kak criocode 3amucu 4acTd BeMHMuMHBL. OOBIKHOBEHHBIC

npobu. IlpaBuiibHbIE W HeNpaBuUibHBIE IpoOu. CMemaHHas ApPoOb, TMPEACTABICHHE
CMEIIaHHOW JpoOu B BUJI€ HEMPABWILHON JAPOOH U BBIJICTICHUE IIEJIONW YaCTH YMCiia U3
HempaBWIbHOW JpoOu. WM3o00pakeHune apoOedl TouykamMM Ha YUCIOBOM MPSMOM.
OcHoBHoOe cBoiicTBO apobu. Coxpamienue npoOeii. I[lpuBenenue npodbu K HOBOMY
3HameHaTeno. CpaBHeHUE qpooei.

CnoxxeHre W BBIUMTAHHE ApOOCH. YMHOXKEHUE W JeleHHe poOel, B3anMHO-
obpartnble 1pobu. HaxoxaeHne 4acTy 1e0ro 1 1eIoro M0 €ro YacTH.

Hecsatnunas 3amuch JapoOeid. [lpencraBrnenue necsaTUYHOM JpoOW B BHIE
O0OBIKHOBEHHOU. M300pakeHne NecATUYHBIX APOOE TOYKAMH Ha YKUCIOBOM TPSIMOM.
CpaBHEHHE NECATUIHBIX IPOOCH.

Apudmernueckre AEUCTBUSA C ACCATUIHBIMU JIpoOsMu. OKPYTIICHHE TEeCITHUHBIX
TpoOeii.



Pemenne TekCTOBBIX 33124

Pemienrie TeKCTOBBIX 3a7a4 apu(dMETHUYECKUM CrHocoOoM. PereHue Jorundeckux
3amad. Pemenue 3amau mepebOpoM BceX BO3MOXHBIX BapuaHTOB. Mcmonp3oBaHue mpu
pelieHny 3a1a4 TaOJUIl U CXEM.

Peuienue 3aga4, coaepKaiinx 3aBUCUMOCTH, CBSI3bIBAIOIIUE BETUYUHBI: CKOPOCTb,
BpEMsl, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EIWMHHUIIBI HU3MEpPEHHUs: MAacCCHI,
o0beMa, IeHbI, pACCTOSTHUS, BpEeMEHH, CKOPOCTH. CBS3b MKy SIUHUIIAMUA U3MEPEHUS
KaK10 BEJINYUHEI.

Peliienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBnenne TaHHBIX B BUIE TAOJIHII, CTOJIOYATHIX AHATPAMM.

Harnsanas reomerpusi

Harnsgnele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKA, IpsiMasi, OTPE3OK,
Jqyd, yroJ, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMo#, ocTpsli,
TYIIOW U pa3BEPHYTHIN YIJIbI.

JlnuHa oOTpe3Kka, METPUYECKME €IWHULBI JUIMHBL JIMHA JIOMaHOH, NEpUMETP
MHOTOYTOJIbHUKA. 3MepeHne U MOCTPOEHUE YIII0B C IOMOIIbIO TPAHCHIOPTHUPA.

Harnsinuele mnpencrtaBiaeHuss O (@urypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
PsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenue ¢uryp, B TOM uuciae Ha kieryatod Oymare. Iloctpoenue
KOH(pUrypauuii u3 4acTted NpsAMON, OKPY>KHOCTH HAa HEIMHOBAHHOW M KJIE€TYaTOU
Oymare. Mcrnosib30BaHre CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes  OpsIMOYrojbHMUKAa W MHOTOYTOJBHUKOB,  COCTaBJIEHHBIX U3
IpsIMOYTOJIBHUKOB, B TOM 4Hclie (uryp, HM300paXeHHbIX Ha KieryaTod Oymare.
EnvHuIe n3MepeHns mioniaau.

HarnsinHele mpencTaBlieHHsT O TPOCTPAHCTBEHHBIX (PUTypax: MNPsSMOYTOJbHBIN
napajuienenunesa, Kyo, MHororpaHHuku. M3o0paxkeHre npocTerimnx MHOTOIPaHHUKOB.
Pa3BepTku kyOa u napamienenunena. Co3mnanue Mojaeieil MHOTOrpaHHUKOB (U3 Oymary,
MPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0beM NpAMOYTOIBHOrO Napajuienenumnena, kyoa. Equnuiel usmepenust oobema.

6 KIIACC

HarypaabHblie yuciia

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMH HATypaJbHBIMH  YHCJIAMH.
UucnoBble BBIPAKEHHUS, MOPSAOK JACHCTBUM, MUCIOJb30BaHUE CKOOOK. Mcrmonb3oBaHue
IPU BBIYUCIICHUAX TMEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOMCTB CJIOKEHUA U
YMHOXKEHUS, PaCHpEICIUTEILHOIO CBOMCTBA YMHOXKEHUA. OKpYriieHME HaTypalbHBIX
YHUCEL.

JenuTenu W KpaTHbIe Yucia, HAUOONBIIMN OOIIMI NEIUTENIb U HauMEHbIIIEE
ob1iee kpaTHoe. J[eTMMOCTh CyMMBI M TIpou3BeieHUs. JleIeHre C OCTaTKOM.

Apodu
OObIKHOBEHHasT JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpaIlleHHE IPOOCH.

CpaBHeHHME U ymnopsaodMBaHuEe ApoOeil. Pemenne 3amad Ha HAXOXIEHHWE YacTH OT



[eJIOr0 W IeJaoro mno ero 4yactu. JIpoOHoe uyHMcno Kak pe3yibTaT JeJeHHUS.
[IpencraBnenne necITHUHON APOOM B BHJIE OOBIKHOBEHHOW IpoOM M BO3MOKHOCTH
NpeCTaBICHUS OOBIKHOBEHHOM IpoOM B BUAE ACCITHUYHOW. JlecaTuuHble OpoOH U
MeTpUYecKas cucremMa mep. Apudmerndeckue NEHCTBUS M YHCIOBBIC BBIPAKCHHS C
OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. MacmTab, HponopUus.
[IpuMeHeHne NpOOpLKi IPU PEIICHUH 3a/1a4.

[lonsatue mporeHTa. BpruncineHne mporeHTa OT BEIHMYMHBI M BEJIHUYMHBI 10 €e
NpPOICHTY. BbIpakeHHEe NPOLEHTOB JeCATHUYHBIMU ApoOsmMu. Pemenue 3amay Ha
HPOICHTHL. BhIpakeHne OTHOIICHHS BEJIMYMH B MTPOICHTAX.

[Mos10:kMTEIbHBIE H OTPUIIATEILHbIE YHCJIA

[lonoxuTenbHble W OTpUIATENbHbIe uMcia. llenble umcna. Moayne 4yucina,
reoMeTpuyecKas HMHTepIpeTanuss MOAyJs uucna. M3o0pakeHwe uucen  Ha
KOOpJIMHATHOM nipsiMoii. YncnoBsie poMexyTku. CpaBHeHUE yucen. ApudpmMeTuieckue
JEUCTBUS C TTOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YHUCIIAMH.

[IpsiMoyroJjibHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopAauHaThl TOYKH Ha
IockocTH, adciucca W opauHara. [loctpoenue Touek M uryp Ha KOOpPAMHATHOU
MJIOCKOCTH.

BykBeHHbIE BHIpaKeHUA

[IpumeHeHue OYKB JUIsl 3aMCH MaTEMATHYECKUX BBIPAKCHUN W TPEIIOKCSHHM.
CpoiicTBa apudmeTnyeckux JaeUCTBUN. bByKBeHHBIE BBIPAKECHHS W YHCJIOBBIC
MOJCTAHOBKH. bByKBEHHBIE paBEHCTBA, HAXOXKJACHUE HEW3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMysBl TIEpUMETpa M ILIOMIATX TPSIMOYTOJIbHUKA, KBajapara, o0bema
napasuiesienumneaa u Kyoa.

Pelnienue TeKCTOBBIX 33124

Pemenrie TeKCTOBBIX 3ada4 apu(dMETHUSCKUM CrHocoOOM. PereHue Jorundeckux
3amau. Pemenue 3amay nepebopoM BCeX BO3MOKHBIX BapUAHTOB.

Pemenue 3agay, cogepxammx 3aBUCUMOCTH, CBSI3BIBAOIINX BEJIUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHME, II€HA, KOJHMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBLHOCTH, BpPEMS,
00beM paboThl. EMUHMIIBI M3MEPEHHUS: MacChl, CTOMMOCTH, PACCTOSHHS, BPEMCHH,
ckopocTH. CBsA3b MEXAY €AMHULIAMU U3MEPEHUS KaXKI0M BETUYUHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOIICHWEM, MPONOPIHUOHAIBHOCTHIO BEJIIMYHH,
MPOIICHTAMHU; PEIlICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TPUKUAKA, OKpyrjeHwe pesyiabrata. CocTaBiieHME OYKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aa4H.

[IpencraBieHre JaHHBIX C TMOMOIIBIO TaOmui, W jguarpamm. Cronouartbie
JIAarpaMMBbl: YTEHHUE U NTOCTPOCHUE. UTEHUE KPYTOBBIX TUATPAMM.

Harasignas reomerpus
Harnsinaeie mpencraBiienust o purypax Ha TJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,

KpYT.



B3aumHoe pacnosiokeHue ABYX MPSMBIX Ha IUIOCKOCTH, MapajlielbHbIE MpPSMBIE,
NEPHEHANKYJIAPHbIE MpsMble. M3MepeHue pacCTOSHUN: MEXAYy ABYMS TOYKAMH, OT
TOYKH 10 IPSIMOM, JIMHA MapIIpyTa HA KBaJIPaTHOU CETKE.

W3mepeHne M MOCTPOEHHME YIJOB C MOMOLIBIO TpaHcmoptupa. Bunuel
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYIOJbHBIM, TYNOYTOJIbHBIA, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIPEXYTOJIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpsMOYTOIbHUK,
KBaJpaT: HCIIOJIb30BAHUE CBOICTB CTOpOH, YIJIOB, JuaroHaiei. M3oOpaxeHue
reOMETPUYECKUX (GUIYyp HA HEJIMHOBAHHOM OyMare C HCHOJIb30BAaHUEM IUPKYJIS,
JMHENKH, yrobHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare.

[Tepumerp MHoroyrosbHuka. lloHaTne muomany (GUrypsl, €IUHULB U3MEPEHUS
wiomany. [IpubnmxeHHoe U3MepeHre Iiomaad Guryp, B TOM YUCJIE€ Ha KBaJpaTHOU
cetke. [IpubnmxenHoe u3MepeHue JIIMHBI OKPYKHOCTH, TJIOUIAANA KpyTa.

CuMmMmeTpus: IeHTpaabHas, OCeBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cuMMETPUIHBIX QUTYP.

Harnsinsaele mpeacTaBiaeHust O MPOCTPAHCTBEHHBIX (DUTypax: Mapajuiesienumes, Kyo,
npu3Ma, MUpaMuia, KOHYC, IWIMHIP, ap U cdepa. M3o0paxeHrne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, WJIMHJIpa U KoHyca. Co3nanue Mojaenen
IPOCTPAHCTBEHHBIX (hUTYp (M3 Oymaru, MPOBOJIOKH, ITACTHIIMHA U IPYTUX MAaTEPHUATIOB).

[TonsiTue oObeMa, enuHULBl u3MepeHuss oOvema. OOBEM MPAMOYTOJIBLHOTO
napajuienenunesna, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pE3yiabTaThl OCBOCHHUS IMPOTPaMMbl YYEOHOTO Kypca K KOHITY
o0yueHus B 5 KJjacce.

Yucaa v BIYMCICHUSA

[ToHuMaTh U NMPaBUIBHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH M JIECATUYHBIMH IPOOSMH.

CpaBHUBATH U yNOPANOYMBATH HATYpaAIbHBIE YHCIIA, CPABHUBATH B IPOCTEHIIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCIIOBOI) IPSIMOM C COOTBETCTBYIOIIUM €if
YUCIIOM M M300pa)kaTh HaTypaJibHbIC YMCJIAa TOYKAMU Ha KOOPJIUHATHOMN (YMCIIOBOM)
IIPSIMOU.

BoinmonHsATh apudmeTudeckre AEHCTBHUS C HATYpPaJIbHBIMHU YHUCIIAMH,
¢ OOBIKHOBEHHBIMU APOOSMU B MIPOCTEUIITUX CITydasiX.

BrITIOTHITE MPOBEPKY, MPUKUAKY pPe3yIbTaTa BEIYMCICHU.

OxpyrasTh HATYpaIbHBIE YHUCTA.

PemeHne TeKCTOBBIX 33124

Pemare TekcTOBBIE 3amauu  apUOMETHUYCCKHM CIOCOOOM M C  IIOMOIIBIO
OpPraHM30BaHHOT'O KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BaPHUAHTOB.

Pemate 3agauu, comepkaliyde 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJTUYECTBO, CTOUMOCTb.



Hcnonb30BaTh KpaTKHe 3aluCcH, CXEMbI, TaOJIHIIbI, 0003HAUYEHUS PU PEIICHUU
3aja4. [1osb30BaThCs OCHOBHBIMU €IMHULIAMU U3MEPEHMSI: LIEHBI, MAaCChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJIHU €AMHULIBI BEJIMYMHBI YEPE3 APYTHE.

W3Bnekatb, aHaIM3UpOBaTh, OICHUBATh WH(GOPMAIMIO, TMPEACTABICHHYIO B

Tabnuie, Ha CTONOYATOM AMarpaMme, WHTEPIPETHPOBATH NPEICTaBICHHBIC JAaHHBIC,
MICITIOJIB30BATh JAHHBIC IIPU PELICHUY 3a/1a4.

Harnsanas reomerpusi

[lonp30BaThCA T€OMETPUUECKUMHU MOHATUSAMM: TOUKA, IpsAMasi, OTPE30K, JIyd, yroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHPA, HUMERIIHX (opMmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcmonb30BaTh TEPMUHOJIOTHMIO, CBA3aHHYK) C YyIIaMU: BEpPIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA, JUArOHallb, C OKPYXKHOCTBIO: pajuyc,
JIaMETp, LEHTP.

N300paxxaTh M3y4YeHHbIE TEOMETPUYECKHUE (PUTYPBI HA HETMHOBAHHOM U KJI€TYaTOM
OyMare ¢ MOMOUIBIO HUPKYJISL U TUHEHKH.

HaxonuTts IMHBI OTPE3KOB HEMIOCPEACTBEHHBIM U3MEPEHNUEM C TTIOMOILBIO JINHEWKH,
CTPOUTH OTPE3KH 3aJAHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 3aIaHHOT0 paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MNPSMOYTOJIbHUKA, KBajpaTa I X
IIOCTPOEHUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

BbIauciisaTh nepuMeTp U IUIOIAAb KBaIparta, NPsIMOYTOJIbHUKA, (PUTYpP, COCTABIECHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM YKcIe (GUTYp, N300paKeHHBIX Ha KJeT4aTon Oymare.

[lonb30BaTbCd OCHOBHBIMH METPUYECKUMHU E€IMHULAMH HW3MEPEHUs JUJIMHBI,
IJIOIIA/IA; BBIPAKATH OJTHH €IMHUIBI BETUYUHBI Ye€pe3 IPyTHE.

Pacno3naBaTh napasuienenunes, KyO, HCIONb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHMS, HAXOAUTh U3MEPEHNUS NTapajuIeenunena, Kyoa.

Boluncnate 00beM KyOa, napaienenunena IO 3aJaHHBIM  M3MEPEHUSIM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHUs 00beMa.

Pemlare HeclOXHBIE 3aJa4yd HAa W3MEPEHHE TE€OMETPUYECKMX BEJIIMYMH B
PaKTUYECKUX CUTYaLHSIX.

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS TMPOrpaMMBl y4yeOHOro Kypca K KOHITY
o0yueHus B 6 KJacce.

YucJia 1 BBIYUCIEHUSA

3HaTh W TOHMMAaTh TEPMHUHBI, CBA3aHHBIE C pA3JIUYHBIMM BHIAMU YHCEN U
crocobamMu UX 3alucH, MEepPeXouTh (€CJIM 3TO BO3MOXKHO) OT OAHOUM (hOpMBI 3amucH
YyHcia K APYyrou.

CpaBHUBaTh W YHOPSAIOYMBATH IETbIC YKCTA, OOBIKHOBEHHBIC U JICCSITHYHBIE
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrinonHaTh, couerast yCTHbIE U MMCbMEHHbBIC MPUEMBI, apu(METUUECKUE IEUCTBUS
C HATypaJIbHBIMM M LEJIBIMA YHUCJIaMU, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU,
MTOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMH YHCIIAMH.

BbIuncasATh 3HAUYEHUSI YUCIOBBIX BBIPAKEHUM, BBIMOJHATH MPUKUJIKY U OLIEHKY
pe3yJibTaTa BBIYMCIICHUH, BBITIOJIHATH MNPEeoOpa3OBaHUsl YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX JIEHCTBHM.



COOTHOCHTH TOYKY Ha KOOPJIMHATHOM NPSIMOU C COOTBETCTBYIOIIMM €M YUCIIOM U
nU300pakaTh YMCIIa TOYKaMU Ha KOOPAUHATHOM MPsIMOW, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMH 3TOH
TOYKH.

OKpyIJIATh LeNble YUcia U JECATUUHbIE P00, HAXOIUTh MPUOINKEHUS YUCEIL.

YuciioBble 1 0YyKBEHHbIE BHIPAKEHHSA

[Tonumaty W yHnoTpeONATh TEPMHHBI, CBSI3aHHBIE C 3allUCBIO CTEIEHH YHUCIA,
HaxXOAMTh KBaJgpaT M KyO 4MCIA, BBIYHCIATH 3HAUYEHUS UHCIOBBIX BBIPAXKEHMI,
COZAEPKAIINX CTEIICHM.

[Tosnb30BaThCA NMPU3HAKAMU ACIUMOCTH, PACKIAAbIBaTh HATypAJIbHBIE 4YHCIA Ha
IIPOCTBIE MHOKHUTEIH.

[Tonp30BaThCs MacmITaboOM, COCTABIISATh IPONOPLUU U OTHOLICHMUS.

Hcnonp3oBaTh OYKBBI i1 OOO3HAYEHMsI YUCEN IPU 3allUCU MaTeMaTHYECKUX
BBIPQXKEHUH, COCTaBJIATh OYKBEHHBIE BBIpaXKEHUS U (OPMYJIbl, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX BBIPaXXEHUI, OCYIIECTBIISASI HEOOXOIUMBbIE MOJICTAHOBKU U MIPE0Opa30BaAHMS.

HaxoauTe HEn3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

PemeHne TeKCTOBBIX 33124

PemaTe MHOTOIIaroBble TEKCTOBBIE 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemare 3agaun, CBSI3aHHBIE C OTHOUIEHUEM, IPOIOPLMOHAIBHOCTBIO BEIUYHH,
MPOLIEHTAMH, PEIIATh TPU OCHOBHBIE 33]1a4l Ha IPOOU U MPOLICHTHI.

Pemate 3amaum, copeprkamue 3aBUCUMOCTH, CBA3BIBAIOLINE BEIMYHUHBI: CKOPOCTb,
BpEMs, PACCTOSHHE, I€HA, KOJMYECTBO, CTOUMOCTbH, NPOU3BOJUTEIBHOCTb, BpPEMH,
o0bemMa palboOThl, HCHOJB3YSd AapU(PMETUYECKUE JACUCTBUS, OLEHKY, MNPUKHUIKY,
M0JIb30BAThCS EAMHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIMYHH.

CocTaBnaTh OYKBEHHbIE BBIPAKEHHUS 110 YCIOBUIO 3a/1a4U.

W3Bnekats wHGOpMAIMIO, TPEACTABICHHYI0O B TabnWiax, Ha JUHEHHOM,
CTOJIOYATON WJIM KPYTOBOM JHarpamMmax, HHTEpPIpPETUPOBATh MPEACTABICHHbIE JaHHbBIE,
MCITI0JIb30BaTh JIAHHBIC MTPU PELICHUU 3a]1a4.

[IpencTaBnsaTe HHGOPMALHIO C TOMOILBIO TAOJHLL, JIMHEHHOM 1 CTOJIOYATOM AUarpamm.

Harasgnas reomerpust

[IpuBoauTh mpuUMEPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEWIMX (opmy
M3YYEHHBIX T€OMETPUUCCKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DHUTYP, MPUMEPHI PaBHBIX
U CHMMETPHYHBIX (DUTYD.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOU U
KJeTyaTol Oymare M3ydeHHBIE TUIOCKHE TeoMeTpudeckue (GUrypsl U KOH(PHUTyparmw,
CUMMETpUYHbIE (PUTYPBHI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU TMOHSTUSIMHU: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CUMMETPHUEN: OCb CHUMMETPUHU, LEHTP
CUMMETPUH.

HaxoauTe BeJIMYMHBI YIVIOB MU3MEPEHUEM C IOMOLIBIO TPAHCIIOPTHPA, CTPOUTH
yIJIBl 3aJaHHOM BEJMYMUHBI, II0Jb30BAaThCSA IPU PELICHUM 3a1ad TPagyCHOU MeEpPOH
YIJIOB, pacIiO3HaBaTh HA YEepTEKaX OCTPBIN, IPSIMOM, PA3BEPHYTHIA U TYIIOU YIJIbI.



BbluucnsaTe  JUIMHY — JIOMaHOM, TIEpUMETP MHOTOYTOJIbHUKA, MOJIb30BATHCS
€AUHULIAMU W3MEPEHUs JUIMHBI, BbIpAXaThb OJHHU €IUHUIIBI U3MEPEHUS JIMHBI Yepes
Jpyrue.

Haxonutb, HCHONB3ys YEepTEKHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS
TOYKaMH, OT TOUKH 10 IPSIMOM, UTMHY MyTH Ha KBAaJIpaTHOU CETKeE.

Berancnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIBHUKOB, HCIOIB30BATh
pa3OueHne Ha TNPSIMOYTOJbHUKH, Ha paBHble (UTYpHI, JOCTpaWBaHHE [0
NPSIMOYTOJIbHUKA, TOJIb30BAaThCS OCHOBHBIMU €IMHUIIAMH U3MEPEHHUs IUIOLIAAH,
BBIPQKATh OJHU €IMHUIIBI U3MEPEHUS IJIOIIAIU Yepe3 ApyTrue.

Pacno3naBaTth Ha MOJENAX M H300pPAKEHUAX MHPAMUAY, KOHYC, IHIMHIP,
HCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N306pakats Ha KiieT4yaTOM Oymare nMpsMOYTOJIbHBIN MapajuieIenune.

Boruucisate 00beM MNpSIMOYTOJIBHOTO Mapajulelienuiena, Kyba, MoJIb30BaThCA
OCHOBHBIMU €TUHUIIAMU U3MEPEHUS 00BEMA;

Pemiatb HeclOXKHBIE 3aJaud HAa HAXO0XKJACHUE TE€OMETPUYECKUX BEJIMYHUH B
MPAKTUYECKUX CUTYalUsIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC

Ne HanmeHoBaHme pasaernos 1 TEM Npor paMmbl | Konnuecteo yacos | OnexTPOHHbIEe (LMdPOoBbIE) ObpasoBaTerbHbIe

n/n Boero| KoHTponbHble MpakTuyeckme Pecypeebl

palboTbl paboTbl
1 HarypanbHble yicna. [JencTeus ¢ HarypanbHbIMm 43 1 https:.//m.edsoo.ru/6M 1J1XQT5
ymcramm
2 |HarnsgHas reomerpus. NnHnm Ha nrockoctu [ 12 | [ 2 Inttps://m.edsoo.ru/038RE4QIJ |
3 ||OBbikHOBEHHBIE ApOBU | 48 | 1 | Ittps://m.edsoo.r/PX5WWXNEQ |
4 |HarnsgHas reomerpus. MHOroyronsHUKK [ 10 | [ 1 Ittps://m.edsoo.ru/XL5Y PPWTY |
5 | \Oecsmnurbie gpobu [ 38 | 1 [ Ittps://m.edsoo.r/FWM S97M 71 |
6 Har nsgHas reometpus. Tenawn durypbl B 9 1 https:.//m.edso0.ru/CTSXX93EK
MpoCTpaHCTBe

7 |[Nostoperive n obobuerne [ 10 ] 2 [ Inttps://m.edsoo.r/MHFWM I FOH |
|OBLL EE KOJIMYECTBO YACOB MO MPOrTPAMME | 170 | 5 [ 4 [ |
6 KIIACC

Ne HanmeHoBaHme pa3aernos 1 TEM Npor pamMmb \ Konnyectso Yacos \ OnexTpoHHble (UMdpoBble) 0bpasoBaTerbHbIe

n/n Boero|  KoHTponbHble MpakTuyeckme pecypebl

paboTbl paboTbl

1 |HarypansHbie uncria [ 30 | 1 [ Ittps://m.edsoo.r/AOSK6T2QR |
2 |HarnapHas reomerpus. Mpsmble Hannockoctv || 7 || [ |Inttps://m.edsoo.ru/9XBXWV 26T |
3 |Opobu [ 32 ] 1 I 1 Ittps://m.edsoo.ru/OKB7Z4AL 4 |
4 ||HarnanHas reomerpus. Cumverpus | 6 | | 1 |Ittps:/m.edsoo.r/AKIVTTKIQ |
5 ||Bbipaxerns c Gyksamm | 6 | | |Ihttps://m.edsoo.ru/Q0ZZVEHR5 |
6 |HarnanHas reomerpus. durypsi Hanrockoctn | 14 || 1 I 1 |Ihttps://m.edsoo.rW/K TL FF2RG2 |
7 ||NonoxwuTensHbie n otpuuarensibieuncna || 40 || 1 [ Ittps://m.edsoo.ru/Z071X55JU |
8 |INMpencraenere garHbiIx | 6 | [ 1 Inttps://m.edsoo.ru/OIK32GPIB |
9 Har nsoHast reometpus. durypobl B 9 1 https:.//m.edsoo.ru/IWDS13VCF

MPOCTpaHCTBE



https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/038RE4QIJ
https://m.edsoo.ru/PX5WWXNEQ
https://m.edsoo.ru/XL5YPPWTY
https://m.edsoo.ru/FWMS97M71
https://m.edsoo.ru/CTSXX93EK
https://m.edsoo.ru/MHFWMIF0H
https://m.edsoo.ru/A0SK6T2QR
https://m.edsoo.ru/9XBXWV26T
https://m.edsoo.ru/0KB7Z4AL4
https://m.edsoo.ru/AKIVTTKIQ
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/KTLFF2RG2
https://m.edsoo.ru/Z071X55JU
https://m.edsoo.ru/OIK32GP9B
https://m.edsoo.ru/IWDS13VCF

Ne HavmeHoBaHme pazaeros 1 TEM Npor paMmmbl \ Konnyecteo yacos \ OnexTpOoHHble (UMdpoBble) 0bpasoBaTerbHbIe
n/n Boero|  KoOHTpombHble MpakTnyeckme pecypchl
paboTbl palboTbl
110 |[MosTopere, 0bobiuerme, cuctemarmsauma || 20 || 2 | BBemMTe 3HaMenve | hitps://m.edsoo.ru/ES8JQPAEA
OBLL EE KOJITMYECTBO YACOB INO 170 6 5
NMPOrPAMME



https://m.edsoo.ru/E58JQPAEA

ITPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMS OCHOBHOIM OBPA3OBATEJILHOM

[MPOI'PAMMBI
5 KIIACC
Konx - o
R TR IIpoBepsieMble TpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOI
T MPOrpaMMbl OCHOBHOTI'0 0011110 00pa3oBaHust
1 Uwcna ¥ BEIYUCTICHUS
11 [ToHnMaTe ¥ IPaBIIBHO YHOTPEOIATh TEPMUHEI, CBSI3aHHBIC C HATYPaJIbHBIMH YHCIaMH, OOBIKHO-
BEHHBIMH U JICCATUYHBIME APOOSIMU
19 CpaBHUBATE U YIIOPSAOYNBATE HATYypaTbHBIE YHCTIa, CPABHUBATH B MPOCTEHINX CIydasx OOBIKHO-
BEHHBIC ApOOH, ECATHYHBIE TPOOH
13 COOTHOCHTH TOYKY HA KOOPAWHATHOW (YHCIOBOW) MPSIMOWM C COOTBETCTBYIOIIMM € YHCIOM U
M300pakaTh HATYpAIBbHBIC YHCIIA TOYKAMH HA KOOPJIUHATHOW (YHUCIIOBOM) PSIMOMA
14 BLInonH;IUTL apu(MEeTHIECKUE NESHCTBUS C HATYPAIBbHBIMU YUCIaMH, ¢ OOBIKHOBEHHBIMU JPOOSIMU
B MPOCTEHINMX CIydasx
1.5 BEIOMHATE NIPOBEPKY, MPUKHUIKY pe3yIbTaTa BEIYUCICHUN
1.6 OKpyTJIATh HaTypalbHbIC YHCIIa
2 Pelienne TeKCTOBBIX 3a1a4
21 Pemiath TekcTOBBIE 3amaudl apUPMETHUYECKUM CIHOCOOOM M C TOMOIIBIO OPTaHM30BAaHHOTO
KOHEYHOTO ITepebopa BceX BO3MOYKHBIX BAPHAHTOB
29 Pemate 3amaum, cojepikaliie 3aBUCHMOCTH, CBS3BIBAIONINE BEJIMYMHBL CKOPOCTh, BpeMs,
paccTosiHUe, 1IeHa, KOJIMYECTBO, CTOMMOCTb
2.3 Hcrnonp30BaTh KpaTKUE 3aIHCH, CXEMBI, TAOJIUITHI, 0003HAYCHHUS IIPY PEIICHNH 3a/1a4
24 [Tonp30BaThCS OCHOBHBIME CTUHHUIIAMH H3MEPEHUS: LIEHBI, MACChI, PACCTOSHHS, BPEMEHH, CKOPO-
CTH, BBIPa)KaTh OJTHYU CAMHUIEI BEIMIUHBI Uepe3 ApYyTrHe
W3Bnekarp, aHATU3MPOBATh, OLIEHUBATh HH(POPMAIINIO, IPECTABICHHYIO B TaOJHIE, HA CTOI0YA-
2.5 TOW JauarpaMme, HHTEPIPETHPOBATh IPEACTABICHHBIC MaHHBIC, HWCIOJB30BaTh JAHHBIC IIPH
peleHny 3a1a9
3 Harmnsimaast reomerpust
31 [Tonmp30BaThCA TEOMETPUIECCKUMH HOHSATHAME: TOUKA, IPsAMasi, OTPE3OK, Iy, YroJI, MHOTOYTOJb-
HUK, OKPY>KHOCTbB, KPyT
39 [IpuBomUTE TIpUMEpPHI OOBEKTOB OKPYIKAIOLIETO MHUPA, HMEIOMUX (OopMy H3yYEHHBIX T€OMETpPH-
YeCKuX QUryp
33 Hcronb30BaTh TEPMUHOIOTHIO, CBA3aHHYIO C YIJIAMH: BEpIIMHA CTOPOHA; C MHOTOYTOJbHUKAMM:
YTOJI, BEPIINHA, CTOPOHA, IHATOHANB; C OKPYXHOCTBIO: PaNycC, THAMETp, IEHTP
34 N300paxaTs H3yuCHHBIE TEOMETPHYECKHE ¢urypsl Ha HEIMHOBAaHHOM M KieT4aTroi Oymare c
TIOMOIIBIO TUPKYJISI U JINMHCUKU
35 Haxomuts JUTHHBL OTPE3KOB HETOCPEACTBEHHBIM M3MEPCHUEM C MOMOILBIO JUHEHKH, CTPOUTH
OTPE3KH 33AaHHOM JUIMHBI; CTPOUTH OKPY)KHOCTh 33AaHHOTO Pajinyca
36 Hcnonp30Bath CBOHCTBA CTOPOH H YIIIOB MPSIMOYTOJBHAKA, KBAIpaTa Ui UX MOCTPOSHHS, BHIYHC-
JICHUS TUIOMIATN U IEPUMETpa
37 Breraucisars NEPpUMETP U IUIOIAJb KBaJpaTa, IpAMOYTrOJIbHUKA, (I)I/Ipr, COCTaBJICHHBIX M3 MPAMO-
YTOJIBHHUKOB, B TOM YHCIe QUTYpP, N300paKEHHBIX Ha KIETYaTO Oymare
38 ITonp30BaThCS OCHOBHBIMU METPHUUCCKUMU €AUHULIAMU U3MEPCHUA JJIMHBI, IUIOIIAAW; BbIpAXKaTb
OJTHY €WHUIEI BEIWMIHHBI Yepe3 APYTHe
39 Pacrio3HaBate mapasuienenurnen, Ky0, MCIONB30BaTh TEPMHUHOJOTHIO: BEpIIUHA, pedpo, TpaHb,
M3MEPEHHST, HAXOUTh H3MEPEHUs Mapajvienenumnena, kyoa
310 Beruucnate 00béM  Ky0a, mDapanielenunena 0 3aJaHHBIM  H3MEPEHHUSM, ITOJB30BAThCS
€IMHUIIAMH U3MEpeHUs 00bhEMa
311 Pemrats HECJIO)KHEIE 3a1a9u Ha 3MepeHHe TeOMETPHICCKUX BEJINIHH
B MPAKTHYECKUX CUTYaIUsIX
6 KINACC
Kon . .
R IIpoBepsieMble penMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIT 00pa30BaTeILHOI
. MPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHusA
1 Uucna 1 BEIYUCICHUS
3HaTh ®W  TOHWMATh  TEPMHHBI, CBS3aHHBIE C  pA3IMYHBIMA  BUIAMH  YHCEIN
1.1 U Croco0aMul MX 3aIliCH, IEPEXOIUTh (€CIIM 3TO BO3MOXHO) OT OTHON (POPMBI 3aIHCH YHCIIA K
ApyToi




Kon

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTAaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOIi

TPOBEPEMOTO NPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yabTaTa
19 CpaBHUBATb " YIIOPSAOYNBATE TeIbIe qucia, OOBIKHOBEHHEIE
U JICCSITUYHBIC IPOOU, CPABHUBATH YMCIIA OJHOTO M Pa3HBIX 3HAKOB
BrImonHsTh, coueTas yCTHbIE W MICEMCHHBIE TPUEMBI, apu(METHIECKUE ICHCTBHUS C HATYpajb-
1.3 HBIMH u [EJTBIMU YHCIIaMH, OOBIKHOBEHHBIMH
U JICCSITHYHBIMU IPOOSMHU, TIOJOXKUTEIBHBIMU M OTPUIATEIBHBIMU YHCIAMU
Berauncnars 3HAYCHUS YHCIOBBIX BEIpA)KEHUH, BEITIOJTHSATD TIPUKAIKY
14 U OLEHKY pe3ylbTaTa BBIYMCICHUH, BBHINONHATH NMPeoOpa30BaHUS YHCIIOBBIX BBIPAKCHHN Ha
OCHOBE CBOMCTB apu(pMETHUECKUX JICHCTBUI
15 OKpYTIIATH IETbIC YHCiIa U ISCATHYHBIC P00, HAXOAUTh NPUOIMKCHUS YHCEI
16 COOTHOCHTH TOUYKY Ha KOOPJIUHATHOMN TPSIMOM C COOTBETCTBYIOIIUM
el YrcIoM 1 M300pakaTh YHCIIa TOYKaMH Ha KOOPAWHATHON MPSIMOi, HAXOIUTH MOTYJIh YHCTIa
17 COOTHOCHTH TOUKY B TPSIMOYTOJIBHOM CHCTEME KOOpJIUHAT
C KOOPAMHATAMH STON TOYKU
1.8 OKpYTJIATH IEbIe YHCIIa U ISCATHYHBIC APOoOH, HAXOAUTh MPUOIMKCHUS YHCEI
2 YucioBble 1 OyKBEHHBIC BBIPAKCHUS
21 [lonnmate U yHnoTpeOIATh TEPMHUHEL, CBS3aHHBIC C 3aIMCHI0 CTEIICHH YHCIIA, HAXOAUTH KBaIpaT
U Ky0 4HClIa, BBIYUCIIATH 3HAYCHUS YMCIOBBIX BRIPAKCHUH, CONEPIKAIINX CTCIICHH
29 [lomp30BaThCSI MPU3HAKAMH IEIUMOCTH, PACKIAIBIBATG HATYpaJbHBIC YHCIIAa HAa TPOCTHIE MHO-
JKUTEIH
2.3 ITonmp30BaThCst MACIITAO0OM, COCTABIISITH IPOIIOPIIMU M OTHOIICHUS
Hcnonp3oBate OyKBBI 11 O0O3HAUCHHS YHCEN TPH 3alUCH MAaTEMATUYEeCKUX BBIPAKCHUH,
2.4 COCTaBIIATh OyKBCHHEBIC BBIPKCHHUS
U GOPMYJIBI, HAXOIUTh 3HAUCHHS OYKBEHHBIX BBIPAKCHHUN
2.5 Haxoauth HeM3BECTHBII KOMIIOHCHT PaBEHCTBA
3 Perienue TeKCTOBBIX 33124
3.1 Pematp MHOTOIIIAroBBIE TEKCTOBBIC 33]]a9U apU(PMETHUECKHM CITOCOOOM
Perrate 3a1aun, CBsI3aHHBIE C OTHOIICHUEM, TIPOTIOPIIMOHATBHOCTHIO BEIMYHH, IPOIICHTAMH, Pe-
3.2 [IaTh TpH OCHOBHBIE 3a1a49u Ha Jpoou
Y TIPOTICHTHI
Pemrate 3amaum, comepikaiiue 3aBHCUMOCTH, CBSI3BIBAIOIINE BEJIMYHHBI: CKOPOCThb, BpeMs,
33 paccTosiHEe, IEeHY, KOJIMYECTBO, CTOMMOCTb, MPOHM3BOAUTENBHOCTH, BpeMs, OO0BEM pabOTHI,
UCTIONIB3YsS  apu(METHYCCKUE JICUCTBHS, OICHKY, IPUKUIKY; I[OJb30BATHCS CAUHHUIIAMHE
HU3MEPEHHS COOTBETCTBYIONIMX BEJIMYHH
3.4 CocTaBisATs OYKBEHHBIC BRIPKEHHS IO YCIOBHIO 3aTaUl
M3enekats nHPOpMAIIMIO, TIPEACTABICHHYIO B TA0JIUIIAaX, HA TMHEHHOM, CTONIOYATOW WIIH KPYrOBOM
35 JiarpamMMax, HHTePIPETHPOBaTh MPEACTABICHHBIC HaHHBIC, MCIONB30BaTh JaHHBIC MPU PEIICHUN
3amadq
36 IIpencraBnsts HUH(pOpMAITHIIO C IIOMOIIIBIO TaOIHIL, JIMHEUHOM
W CTOJIOYATOM JHarpaMMm
4 Harnsinnast reometpust
a1 [IpuBomuTH TIpUMEPHl 0OBEKTOB OKPYXKAIOIMIETO MHpa, UMEIOMHX (opMy H3YUEeHHBIX T€OMETpPH-
YEeCKHX IUIOCKUX M IPOCTPAHCTBEHHBIX (PHUTYp, IPUMEPHI PABHBIX H CHMMETPHYHBIX QHUTYD
H3o0paxatsb c MTOMOIIIBIO LUPKYJIS, JMHEHKY, TPaHCIOPTHPA
4.2 Ha HEJMHOBAHHOM M KJEeT4aTod Oymare H3ydeHHbIC IIIOCKHE TeoMeTpudeckne (GHUrypsl H
KOH(UTYpaIiy, CHMMETPUIHBIE (DUTyPHI
43 [Tomp30BaThCST TEOMETPHYECCKUMU TOHATHSMH  PABEHCTBO ¢buryp, CHMMETpPHS; HCIIOIB30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: 0Ch CHMMETPHH, IICHTP CHMMETPHI
HaxomuTh BETHYUHBI YIJIOB M3MEPEHHEM C TOMOIIBI0 TPAHCIIOPTHPA, CTPOUTH YIJIbI 3adaHHON
4.4 BEJIMYHHBI, TI0JIE30BATHCS TIPH PEIICHUH 3a/1a4 IPaJyCHOW MEPO YTIIOB, paclio3HaBaTh Ha YepTe-
JKaxX OCTPBIH, PSMOU, pa3BEPHYTHIN U TYIIOH YIIIBI
45 BbI4uciATh AIMHY JTIOMaHOH, IEPUMETP MHOTOYTOJIbHUKA, TT0JIb30BATHCS SANHUIIAMEA U3MEPEHUS
JUTMHBI, BEIPKATh OJTHH CIUHHIIBI U3MEPECHUS [UTMHBI Yepe3 APyTrue
46 HaXOJII/ITL: UCIIOJB3Ys YCPTEKHDIC MHCTPYMEHTBI, PACCTOSHHSL: MEXLy ABYMS TOUKAMH, OT TOUKH
JI0 TIPSIMOH, JUTMHY ITyTH HA KBAJIPATHOM CETKE
BrrauciaTs mwiomans Guryp, CoCTaBICHHBIX U3 MPSMOYTOJIEHUKOB, UCTIONB30BaTh pa3OneHNe Ha
47 NPSMOYTOJIbHUKY, Ha paBHbIC (GUTYPHI, JOCTPAMBAHHE [0 MPSIMOYTOJbHHKA, IOJH30BATHCS

OCHOBHBIMHU €IMHHMIIAMH M3MEPEHHs ILIOINAIM, BBIPAXKAaTh OJHH EAMHHUIBI M3MEPEHHUS ILIOIAIH
gepes pyrue




Kon

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTAaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOIi

NpoBePsSieMOro
MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yJbTaTa

48 PacmozHaBaTe Ha MOAENSIX W W300paKEHISIX NHPaMHUAy, KOHYC, IWJIMHIP, WCIONb30BaTh
) TEPMUHOJIOTHIO: BEPIIHHA, peOpo, FpaHb, OCHOBAHUE, PA3BEPTKA

4.9 N3o006pakats Ha KieTdaTol OGymare nmpsiMOYTOJIbHBIN MapajuieenuIe]

410 Bouncnarte 00bM  IPSAMOYTOJBHOTO Mapajulesienunesna, Ky0a, MONb30BaThCs OCHOBHBIMH
' eAVHULIAMU U3MepeHUs 00bEMa

411 PemaTtp HECJIOKHBIC 3a1a9u Ha HaXOKACHUE reOMETPUIECKUX BEJIMYHH
' B IPAKTHYECKUX CHTYalHUsIX

[NPOBEPAEMBIE 2JIEMEHTBI COJEPXXKAHUA

5 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT coepKaHUA
1 HatypanbHble uncia v HyJIb
11 HarypansHoe umcio. Psn HarypanbHbix uuncen. Uwcno 0. M300pakeHWe HATypalbHBIX YHCEI
' TOYKAMH Ha KOOPJMHATHOM (YMCIIOBOM) MPAMOiA
1.2 Ilo3unmonHas cucrema cuuciaeHus. Pumckas Hymeparst. JlecsiTuaHasi cucTeMa CUMCIICHHS
13 CpaBHeHHE HaTypaJbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX uuced ¢ HynéMm. OKpyTiieHHe HaTy-
' PaIBHBIX YHCE
Croxenme, BHIUNTAHWE, YMHOKEHHE W JeJICHHE HATypaIbHBIX uncen. CBOHCTBO HYNS MPH CJIO-
14 JKCHIH, CBOMCTBA HyJISl M €IUHUIIBI IPH YMHOKEHHH. [lepemMecTuTenbHOE U cOYeTaTeIbHOS CBOHCTBA
(3aKOHBI) CIIOKEHHS X YMHOXKEHHUS, pacIpeIeNIMTeIbHOE CBOMCTBO (3aKOH) YMHOMKCHUS
15 Hcnone3oBanue OykB it OOO3HAUYEHHUs] HEHU3BECTHOTO KOMIIOHEHTa M 3alllCH  CBOWCTB
' apudMeTHIecKHX JeiicTBuil
16 Jenutenu u KpaTHbIE YMCNA, pa3iIoKeHHEe Ha MHOXUTenu. IIpocTteie U cocTaBHBIC yncna. Ilpu-
' 3HaKU AeTUMOCTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM
1.7 CrerneHb ¢ HATYpaJbHBIM MOKA3aTeNeM. 3aIHCh YUCIa B BUAE CYMMBI Pa3psIHBIX CIaraeMbIX
YucnoBoe BblpakeHHE. BhIUUCIEHHE 3HAYEHUN YUCIOBBIX BBIPAXKEHUH, MOPSAIOK BBINOJIHEHUS
1.8 Jeiicteuii. Mcnonb30BaHuE NpU BBIYUCIEHUSAX NEPEMECTUTENBHOTO M COYETAaTEIbHOIO CBOMCTB
(3aKOHOB) CIOKEHUS ¥ YMHOXKEHIISI, PACTIPEISIIUTEIHHOTO CBOHCTBA YMHOKEHUS
2 Hpobu
[Ipencrapiienne o apoOM Kak crocoOe 3amMcH 4YacTH BeduuduHBl. OOBIKHOBEHHBIC JPOOH.
21 [IpaBunbHBIe U HenpaBWIbHBIE Apodu. CMermanHas ApoOb, IPEACTABICHAE CMEIMIAHHOW APOOH B
' BUJIC HENPABWIBHONH OpoOM ¥ BBIACICHHE LEJIOW YacTH 4YHCIa U3 HENpaBWIBHON ApoOH.
N3o00paxeHue npobeit ToukaMu Ha YHCIIOBOM MPsIMON
22 OcHoBHOe cBOMCTBO npodu. Cokpamienue apoodeii. [IpuBenenne npodu K HOBOMY 3HAMEHATEIIIO.
' CpasHeHue npobeit
23 CrnoxxeHne U BBIUNTaHUE OpoOCH. YMHOXEHHE M JAeieHue Opolel, B3auMHO-0OpaTHBIE APOOH.
' HaxoxieHue yacTu 1eJ1oro 1 1eJ1oro Mo ero 4acTh
24 Hecsituunas 3amuck apoOeit. IlpencraBnenne aecsTuuHOM ApoOu B BHAe 0oOBIKHOBEHHOU. M30-
' OpakXeHUE ACCSITHYHBIX po0ei TOUKaMH Ha YHCIOBOH npsiMoii. CpaBHEHHE ACCSITHYHBIX Apo0ei
2.5 ApudmeTnyeckre NEHCTBUS C NECITUIHBIMU Mpo0siMut. OKpyTIIEHHE ASCATHIHBIX IpoOeH
3 Pemenne TeKCTOBBIX 3a/1a4
3.1 Penienrie TEKCTOBBIX 327124 apU(METHIECCKUM CIIOCOO0M
32 Pemenne normueckux 3amad. Pemenne 3amad mepebOpoM BceX BO3MOXKHBIX BapHAHTOB.
' Vicnionp30oBaHue Npy pEICHUH 33124 TaOJIHI H CXEM
Pemenne 3amau, conmepkallluX 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYMHBI: CKOPOCTh, BpeMs,
3.3 paccTosiHUe, IEeHY, KOJIWYEeCTBO, CTOMMOCTh. EIVHUWIEI H3MEpeHus: Macchl, 00bEMa, IICHEI,
paccTosiHUS, BpEMEHHU, CKOPOCTH. CBsI3b MEXKAY CIMHUIIAMH U3MEPEHUS KAXKI0W BETHUHHBI
3.4 Penienrie 0CHOBHBIX 33724 Ha IpoOH




Kon

“pOBepﬂeMblﬁ 3JEMEHT COAECPKAHUNA

3.5 IpescraBnenne JaHHBIX B BUJIE TaOJINIL, CTOIOYATHIX JHArpaMM
4 Harnspnast reomerpus
a1 Harnsnable npeacTapiaeHus o (Urypax Ha INIOCKOCTH: TOUKa, MIpsAMasi, OTPE30K, JIyd, Yo, JOMaHasi,
' MHOT'OYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsMoi, OCTpbIH, TyHol ¥ pa3BEPHYTHII yIJIbI
42 JiuHa oTpe3ka, METpPUYECKHE €IMHMIBI AJIMHBL J[IMHA JOMaHOH, MEPUMETP MHOrOYrOJIBHUKA.
' V3MepeHne 1 MOCTPOCHUE YIJIOB ¢ IOMOIIBIO TPAaHCIOPTUPA
43 Harnsinaele npencTtaBieHuss o (Urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, IPSIMOYTOJIBHHUK,
' KBaJIpaT, TPEYTOIbHHUK; O PAaBEHCTBE (HHUTYP
N3o0paxenue Guryp, B TOM 4ucie Ha kietdaToil Oymare. Ilocrpoenue koHpurypanuit u3 gacreit
4.4 IPSMOM, OKPYKHOCTU Ha HETMHOBAaHHOU U KyleTuaToil Oymare. Mcnonabp3oBaHue CBONCTB CTOPOH U
YTJI0B NPsIMOYTOJIBHUKA, KBaApaTa
45 [Inomane mpsAMOYroabHUKA U MHOTOYTOJBHHMKOB, COCTaBJICHHBIX U3 IPSMOYTONBHUKOB, B TOM
' yucie ¢puryp, n300paxxEHHbIX Ha KiaeTyaToi OyMmare. EquHUIBI H3MepeHUs oA u
Harnsanusle npencTaBieHns O MPOCTPAHCTBEHHBIX (pUTypax: MPSMOYTOIBHBIN MapasuieNenuIen,
46 KyO, MHOTOrpaHHHKH. M300pakeHHEe TPOCTEHITNX MHOTOIpaHHHKOB. Pa3BépTku kyba w
' napamienenunena. Co3ranue Mozeseil MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, ITACTUIMHA U
JPYTUX MaTepUasioB)
4.7 O0BEM IIPSAMOYTOJILHOTO MapajuIesenumena, kyoa. Equauiel naMepenns oobéMa
6 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/lepKaAHUA
1 HarypanbsHble uncia
Apucgpmerndeckue IEHCTBUS ¢ MHOTO3HAYHBIMU HAaTypaJIbHBIMH YlcIaMu. UHCIOBBIC BRIPAKEHHUS,
11 MOPANOK  JECHCTBHH,  HCIONB30BaHME CKOOOK.  lcmomp3oBaHWME  TIpH  BBIYMCICHHAX
' HNEPEMECTUTENBHOIO U COYETATENBHOTO CBOUCTB CIOXKEHHS U YMHOXEHHUS, PACIpeNeIUTEIbHOrO
CBOMCTBA YMHOKEHUS
1.2 OKpyriieHHe HATypaJIbHBIX YUCEIl
13 Jenutenu u KpaTHble 4YMciia, HAaUOOJBIIMI OOIIMI AenuTelh M HavMEHbIIee ollee KpaTHoe.
' JlenMocTh CyMMBI ¥ IPOU3BEICHMSI
14 Jlenenue ¢ 0CcTaTKOM
2 Hpobu
21 OObBIKHOBEHHAsI IpO0b, OCHOBHOE CBOMCTBO NIpOOM, COKpaineHue aApobeii. CpaBHEHHE W yIIOpS-
) JOYMBaHHUE ApoOei
29 Pemenne 3amad Ha HAXOXJIEHHE YAaCTH OT IIEJOTO M IIENOT0o MO ero 4acTH. [IpoOHoe JHciIo Kak
' pe3ynbTaT neleHus
23 [IpencraBienue AecATHYHON ApoOW B BUAE OOBIKHOBEHHOH IpoOW M BO3MOXKHOCTH MpE.-
' CTaBJICHNS! OOBIKHOBEHHON IPOOH B BUAE NECATHIHON
24 Hecatnunble IpoOu M MeTpudeckash cuctemMa Mmep. ApudmeTndeckue AEHCTBUS M YHCIIOBBIC
' BBIPAXKEHHS C OOBIKHOBEHHBIMH W JICCATHYHBIMHU JPOOSIMH
25 OtHowenue. [lenenue B JaHHOM OTHOLIEHHMU. MacmTad, nponopuus. IIpuMeHneHue npomnopuuii
' TIpY PELIEHUH 3a]1a4
IlonsaTne mnpoueHTa. BplunciaeHue NpoLEHTa OT BEIUYUHBI M BEIMYMHBL 1O €€ IMPOLEHTY.
2.6 BripaskeHre TpOLIEHTOB NECATHYHBIMH ApoOsiMu. Pemrenue 3amay Ha NPOIEHTHL. BripakeHue
OTHONICHHSI BETWYMH B TPOIIEHTAX
3 ITonoxuTeNbHbIE U OTPULIATENIBHBIE YUCIIA
[lonoxwurtensHble W OTpHUATENbHBIE uucia. llenple uncma. Mopyns umcia, reoMeTpHyecKas
3.1 UHTepHpeTanus Moxayns uucna. M3obpaxeHue uucen Ha KOOPAMHATHOW mpsiMOi. HucnoBble
npoMexyTki. CpaBHEHHE UUCeN
3.2 Apudpmerndeckne JeHCTBHSI C TOJOKHUTEILHBIMI U OTPUIATEIbHBIMHI YHCIAMHU
33 [pssMoyronbHAs cucTeMa KOOPIMHAT Ha INIOCKOCTH. KoopauHaTel TOUkH Ha IocKocTH, abcuuccea
' u opauHata. IloctpoeHne Touek 1 Guryp Ha KOOpJHHATHOM IIOCKOCTH
4 ByKkBEHHbIE BBIpAXKEHUS




Kon

HpOBepﬂeMblﬁ 3JEMEHT COACPKAHUA

[Ipumenenne OykB ISl 3alKMCH MaTeMaTHUECKUX BbIpaXeHUH U mnpeanoxeHuid. CBoiicTBa

4.1 apudmMeTndeckux AeWCTBUI. BykBeHHBIC BBIpOKEHUS W YHCIIOBBIC TIOJCTAHOBKH. ByKBEHHBIE
PaBEHCTBA, HAXO)KJICHHE HEU3BECTHOI'O0 KOMIOHEHTA

492 ®opmynbl, GopMyJbl MMEpUMETpa W IUIOMIAAU MPsIMOYrojbHHKA, KBajpara, o0ObEMa mapai-
JIeJIenneia u Kyoa

5 PermieHne TEKCTOBBIX 3a/1a4

5.1 Pemnenne TeKCTOBBIX 3a/1a4 apuPMETHISCKIM CITIOCOOOM

5.2 Pemenne noruueckux 3aj1ad. Pemenue 3agau nepebopoM BCeX BO3MOXKHBIX BAPHAHTOB
Pemenne 3amad, comepiKampx 3aBHCUMOCTH, CBS3BIBAIONINX BEIHYHHBEL: CKOPOCTH, BpeMs, pac-

53 CTOSIHHE, I1eHa, KOIMYECTBO, CTONMOCTh, IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM paboThl. EauHuIIb!
U3MEpPEHHs: MacChl, CTOMMOCTH, PACCTOSHMSA, BPEMEHHU, CKOpocTH. CBA3b MEXIYy €IUHHUIAMU
WU3MEPEHHSI KAXKIO0U BeJIMYUHBI

54 Pemenne 3amad, CBSA3aHHBIX C OTHOLICHHEM, IPOIOPIHOHAIBHOCTHIO BEIHYHH, IPOLEHTAMU;
pelIeHHe OCHOBHBIX 331a4 Ha JPOOH U IPOLEHTSHI

55 OreHka 1 IPUKUAKA, OKPYTIICHUE pe3ynbraTta. CocTaBleHne OyKBEHHBIX BBIPAXKCHUH 110 YCIOBUIO
3aJaui.

56 [IpencraBiienne AaHHBIX C MOMOIIBIO TaOnul U auarpamm. CtonOuareie nuarpammbl. UTeHue
KPYTOBBIX THarpamMM

6 HarmsimHast reometpust

6.1 Touka, mpsiMasi, OTPE30K, Ty, Yroj, JJOMaHasi, MHOTOYTOJIbHHK, YETHIPEXYTOJILHIK, TPEYTOIHHIIK,
OKPY)KHOCTb, KPYT

6.2 B3anmHOe pacmonokeHHe ABYX NPSMBIX Ha IUTOCKOCTH, NapajuleibHBIC TPsMEIC, IIepIICH-
JIVKYISIPHBIE TPSIMBIE

6.3 I/ISMepeHI/IGi pacCTOSTHUIA: MeXAy ABYMS TOYKaMHu, OT TOYKM IO MpPsIMOM, IJIMHA MapiipyTa Ha
KBaJPAaTHOM CETKE

6.4 V3MepeHne 1 MOCTPOCHHUE YIJIOB ¢ OMOIIBIO TPAHCIIOPTHPA

65 Buast TPEYTOIbHHKOB: OCTPOYTOJIbHBIN, TPSAMOYTOJBHBIA, TYMOYTOJBHBIN, paBHOOEIPECHHBIMH,
PaBHOCTOPOHHUIH

6.6 quLIpéuxyronLHHK. IIpsiMOyronbHMK, KBaipaT: MCIHONb30BaHHE CBONCTB CTOPOH, YIJIOB, Aua-
TOHAJICH

6.7 N300paxeHne reoMeTpUUecKUX (pUryp Ha HENMHOBAHHOM Oymare C HCIOJIB30BAHUEM LIUPKYJIS,
JIMHEHKH, yroJIbHUKA, TpaHcropTupa. IlocTpoeHns Ha kiaerdaToit Oymare

6.8 [TepuMeTp MHOTOYTOJIEHUKA

6.9 [lonatne mmnomaau Qurypsl, eOUHUIBI W3MepeHHs Iwtomanu. IlpubmkéHHoe H3MepeHHe
IoIaau GUTYp, B TOM YHCIIC Ha KBAIPATHON CETKE

6.10 [TpubnmxéHHOE N3MEPEHNE JUTMHBI OKPYKHOCTH, TUIONIAIU KPYyTa

6.11 CHMMeTpHs: TICHTpalibHAas, 0ceBas U 3epKaiibHas. [locTpoeHre CHMMETPUYHBIX (GUTYD
Harnsanaele mpencTaBieHUs O MPOCTPAaHCTBEHHBIX (Urypax: mHapajielenunen, KyO, NpusMa,

6.12 nUpamMua, KOHyc, IUIMHAP, map u chepa. M300paskeHne npocTpaHcTBEHHBIX (uryp. [IpumMepsr
Pa3BEPTOK MHOTOTPAHHUKOB, IIMIHHIpA 1 KoHyca. Co3qaHue Moeneil IpoCTpaHCTBEHHBIX (UTyp
(13 Gymaru, MpOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAJIOB)

6.13 HO6H}ITI/IG 00bEMa, eaMHUIBI M3MepeHHs 00bEMa. OO0BEM NPSIMOYTONBHOTO Mapajlielienuie/a,
Ky0a

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Marematuka: 5-i1 kacc: 0a30BbIi yPOBEHb: YUEOHUK: B 2 HACTSIX; 3-€ U3JaHue, epepadoTaHHOe
Buenkun H. 4., )Koxos B.U., YecrokoB A.C. u ap. AknuroHnepHoe o61ecTBo «M31arenscTBo
«ITpocBernienue»

2. Maremaruka: 6-if knacc: 0a30BbIil ypOBEHB: YU€OHHK: B 2 4acTiX; 3-€ U3aHue, nepepadoTaHHOe
Bunenkun H. 4., )Koxos B.U., YecrokoB A.C. u ap. AkmroHepHOe 0011ecTBo «M31aTenbcTBO
«ITpocBenienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Marematuka. 5 knacc. KoHTpoiapHBIe paOOThI 715 ydaImuxcs o01ieo0pa3oBaTenbHbIX
yupexaenuit / B. U. XKXoxos, JI. b. KpaiineBa. — 5-e u3zn., crep. — M.: Muemo3uHa, 2024




2. Marematuka. 6 kimacc. KoHTposbHBIE paOOTHI TSl yYaIuxcsi 001eo0pa3oBaTeaIbHbIX
yupexaenuii / B. U. XXoxos, JI. b. KpaiineBa. — 5-e u3n., crep. — M.: MHemo3uHa, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/6M 1J1XQT5
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PABOYAS ITPOI'PAMMA 11O YYEBHOMY IIPE/IMETY
«MATEMATUKA»

YUYEBHOTI'O KYPCA «AJI'EBPA» B 7-9 KITIACCAX

HNOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamma ydyeOHOro mpeamera «MartemaTHKa» Ha ypOBHE OCHOBHOTO
oOmero oOpa3oBaHusl pa3paboTaHa B COOTBETCTBHMM C MPHUKa30M MHUHIPOCBEIICHUS
Poccun ot 31.05.2021r. Ne 287 «O06 yTtBepxkaeHUH (eaepalbHOr0 rocy1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO 001ero o0pa3oBaHus» (B peAakiuy MPUKA30B
Mumnrnpocsemienuss PO ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne
1028, or 22.01.2024 Ne 31); mpukazom MuHuctepcTBa IpocBelieHuss Poccuiickoi
®eneparuu ot 18.05.2023 Ne 370 «O06 yTBepxkaeHun (peaepaibHOM 00pa30oBaTEIbHOM
POrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus (¢ uaMeneHusimu ot 01.02.2024 Ne 62, ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704); npuka3zom MuHucrepcTBa npocsemnienus PO
ot 18.06.2025 Ne 467 «O BHECEeHMM U3MEHEHHNM B HEKOTOpBIE NpPHUKa3bl MuHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu U MuHHCTEpCTBa MNPOCBEUICHUS
Poccuiickoit denepauuun, kacawoomuecs (eaepaqbHbIX 00pa30BaTENbHBIX MNPOTPaMM
Ha4yaJIbHOTO 001Iero oOpa3oBaHMs, OCHOBHOrO o0miero oOpasoBaHus»; IIpukazom
MunucrepctBa npocsenieHuss PO ot 08.10.2025 Ne 729 «O BHeceHMHM U3MEHEHHI B
HEKOTOphle  Mpukazpl MwuHucrepctsa 1mpocBenieHuss Poccuiickon — @Penepanuu,
Kacaromuecss ¢enepanbHbIX  00pa3oBaTENIbHBIX MIPOrpaMM  HauyajibHOrO  OOLIETro
oOpa3oBaHusi, OCHOBHOTO OOIIET0 00pa30BaHUs M CPEAHET0 OOIIEro O0O0pa3oBaHUS»;
[Ipukazom MunuctepctBa npocBemenns P® ot 10.11.2025 Ne 808 «O BHeceHuwm
M3MEHEHHM B HEKOTOpbIE IIpuKa3bl MuHucrtepcTBa mnpocsemeHuss Poccuiickoit
@enepaunu, Kacamomuecs @enepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM HAYaJIbHOTO
oOmiero o0Opa3oBaHMs, OCHOBHOTO OOIIero o0Opa3oBaHUsI U CpeAHEro oOIIero
oOpa3zoBaHusi», Ha ocHOBe MDenepajbHON paboueil NporpaMMmbl MO MaTeMaTHKE
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

PaGouast mporpamma mo MaTeMaThKe OTpakaeT OCHOBHBIE TpeOoBanus DI'OC
OOO K JMYHOCTHBIM, METAlNpPEIMETHBIM M MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
o0pa3oBaTeNbHBIX MPOTPAMM U NAET MPEJCTaBICHUE O IENsIX 00y4YeHUs, BOCIUTaAHUS U
pa3BuUTUsA, OOy4arOImMXCs  CpeACTBAaMM  y4yeOHOro  IpeIMera,  YCTaHABIIMBAET
00s13aTeIbHOE NPEIMETHOE COJEp)KaHue, MPEeAyCMaTpUBAaeT paclpeiesieHue €ero Io
KJlaccaM U CTPYKTYPHUPOBAHME €ro IO pas3jiesiaM M TeMaM Kypca, Ja€T paclpenciieHue
y4eOHBIX 4YacOB IO TEMAaTUYECKUM pa3fenaM Kypca U [pedyCMaTpUBAET
MOCJIEIOBATEIBHOCTh UX M3YUYEHHUSI C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4eOHOro TMpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromuxcs;
OnpenensieT BO3MOXKHOCTH MpeaMera i pealu3aluu TpeOOBaHW K pe3yibTaTam
OCBOEHHMSI MPOrpaMMbl OCHOBHOI'O 00IIEro oOpa3oBaHus, TpeOOBaHUU K pe3yibTaTam
oOy4eHHs] MaTEMaTHKe, a TAK’KE€ OCHOBHBIX BUOB JIEATEIbHOCTH 00yUYarOIIUXCS.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «AJITEBPA»

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS:
OHa oOecreynBaeT M3yyeHHUE APYTUX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
rYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXO0IUMO JIJIsl MPOAOJKEHUSI 00pa30BaHus U B
MOBCEIHEBHOM ku3HU. Pa3BuTHe y oOyuaromuxcsi Hay4yHBIX MpeICTaBICHUN O



MPOUCXOXKJICHUH W CYITHOCTH alreOpandecKux aOCTpaKIui, CIoco0e OTpaKeHUs
MaTEeMaTHYeCKONM HAayKOW SBJICHHM M MPOLECCOB B MPUPOAE MU OOIIECTBE, PpOJIU
MaTEMaTHYECKOr0 MOJCTUPOBAHUS B HAYYHOM IMO3HAHUHU M B MPAKTHKE CIOCOOCTBYET
(OpMHPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBILUICHUS, HEOOXOAUMBIX NS
aJlanTaluuy B COBPEMEHHOM U(POBOM OOIIIECTBE.

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA «AJITEBPA»
N3ydeHnne anreOpbl HAIIPaBIeHO Ha JOCTHKEHUE CIEAYIOIUX LEIei:

obecrieuMBaeT  pa3BUTHE yMEHHs  HaOOIaTh, CpaBHUBATb, HAXOJUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTHUHOCTH MBIIIUICHHSI, CHIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOM JIEUCTBUS U BBIBOJIbI, (POPMYIUPOBATH YTBEPKICHUS;

oOecrneynBaeT Pa3BUTHC JJOTHYCCKOT'O MBIITIJICHUA 06yqa10umxc;1: OHH
HCIIOJIB3YIOT ACOYKTUBHBIC )41 HHAYKTHUBHBIC PaCCyKIACHUA, O606HI€HI/IC 151
KOHKPCTHU3AIIHIO, a6CTpaFI/IpOBaHI/IC N aHAaJIOI'uIO.

OOyuenue anredpe IMpeanoyaracT 3HAUYUTEIbHBIH OOBEM CaMOCTOATEIBHOU
JESTeIbHOCTH 00YyYarolMXcCsl, OITOMY CaMOCTOSITEIbHOE pEILIEHUE 3ajad sBIIAETCS
peanu3anuen AesTeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B cTtpykrype paboueil mporpaMMbl y4eOHOro Kypca «Anredpa» Jjsi OCHOBHOIO
obmiero oOpa30BaHHUsS OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIBHO -METOJUYECKHE
auHuM: «Yucna U BBIYUCICHUS», «ANTeOpandecKue BbIPaXEHUs», «YpaBHEHUS HU
HepaBeHCTBa», «PyHkiuu». Kaxnas u3 3THMX COAEpKaTENbHO-METOJAWYECKUX JIUHUM
Pa3BUBAETCS HA NPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3AUMOJIEUCTBYS C APYTUMH €TI0
muHUsAMU. B Xone u3yuyeHus: yueOHOro Kypca oOydaromuMcsi MPUXOIAUTCS JIOTHYECKH
paccyKnarb, HCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIM S3bIK. B CBsI3u ¢ 2ThM B
nporpamMmmy ydeOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
NPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTU4ecKoro oOpa3oBaHUs WU
CHocoOCTBYIOIINE OBJIA/ICHUIO 00yYarOIMMHUCS OCHOB YHUBEPCAILHOIO
MaTeMaTu4eckoro sizbika. CoaepikaTreabHOM M CTPYKTYpPHOH OCOOEHHOCTHIO y4e€OHOTro
Kypca «Anredpay sBJISIETCS €ro UHTErPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «YKCIa U BBIYUCICHUSD CIYKUT OCHOBOM ISl JadbHEHIIEro
M3Y4YEHUs] MAaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOYYalOIIUXCSA JIOTUYECKOTrO
MBIIUICHNSA, (OPMHPOBAHUIO YMEHUS TOJb30BAaThCSl  AJTOPUTMAaMH, a TaKXKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JUIsl MOBCEIHEBHOM >KU3HM.
Pa3BuTHe MOHATHSA O 4YMCIE€ HAa YpPOBHE OCHOBHOIO OOIEro OOpa30BaHUs CBS3aHO C
paloHaIbHBIMU U UpPPALMOHATIBHBIMU YHCJIaMH, (POPMHUPOBAHUEM IMPEACTABICHUI O
JNEUCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOEHUS YHMCIIOBOM JIMHUA OTHECEHO K
cpeaHeMy oOleMy 00pa30BaHMUIO.

ConepxaHue JOBYX anreOpandeckux JMHUN — «AnreOpanyecKkue BBIPAXCHHUS U
«YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyYaronmxcs
MaTeMaTUYEeCKOro ammapaTa, HEOOXOAWMOTO il pelIeHds 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB WM MPAKTUKO-OPHEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHug YYEOHbIM MaTepuall TPYNIUPYETCS BOKPYT palMOHAIBHBIX
BbIpaXEeHU. Anredpa JEeMOHCTPUpPYET 3HAUCHHE MAaTEeMAaTUKH Kak s3blka JJis
MOCTPOEHUSI MAaTEMaTHYECKUX MOJEJIeH, OMUCAaHUS MPOLECCOB U SBIECHUHN peasbHOTO



mupa. B 3agaum  oOydeHuss anrebpe BXONAT TakXKe JalbHEUINEE PpPa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YAacCTHOCTH, HJIi OCBOEHHUS Kypca
MH()OPMATHKH, U OBJIAJICHNE HABBIKAMH JICTyKTUBHBIX paccyxaeHuii. [IpeobpasoBanue
CUMBOJIBHBIX  ()OpM  CIOCOOCTBYET Pa3BUTHIO BOOOpa)XKEHHUs, CIIOCOOHOCTEM K
MaTeMaTU4E€CKOMY TBOPYECTBY.

Conepxanve (QPyHKIMOHAIBHO -TpadUyecKor JIMHUM HAIEJIeHO Ha TMOJIydeHHUE
OOyJaroNMMUCS 3HAHUK O (QYHKIHMSIX KaK BaKHEUIIEH MaTEeMaTHYECKON MOJIETH IS
OMHCAHUS W HWCCICAOBAaHUS PA3HOOOpPA3HBIX MPOIECCOB W SBICHWA B TPUPOJE U
oOmecTtBe. M3ydyenne marepuana crnocoOCTBYET PA3BUTHIO Y OOYYAIOIIMXCS YMEHUS
MCII0JIb30BAaTh Pa3JIMYHBIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduuecKkue, BHOCUT BKJIaJl B (POPMUPOBAHUE TIPEACTABICHUM O POJIU
MAaTE€MaTUKH B PA3BUTUM LIUBUIU3AIUNA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA «AJITEBPA» B YYEBHOM IIVIAHE

CornacHo yuyeOHOMY IUIaHy B 7—9 Kilaccax u3ydaercsl y4eOHbl Kypc «AnreOpay,
KOTOpPBI BKJIIOYAET CJCAYIOIIME OCHOBHBIC paslenbl coaepxkaHus: «Yucna wu
BBIYHCIICHUS», «ANTEOpandecKne BBIPAKCHUs», «YPaBHCHHS W HEPABCHCTBAY,
«DYHKIUW.

OOmiee YMCIO YACOB, PEKOMEHJOBAHHBIX /IS M3ydeHHUs Y4eOHOro Kypca
«Anrebpa», — 306 yacoB: B 7 kiacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102
yaca (3 gaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HEJIEINIO).

COAEPKXAHUE OBYUYEHUSA

7 KIIACC
Yucaa v BIYUCICHUA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, TEPEX0 OT OJHON (OPMBI 3anucu Apodei
K apyroil. IloHATHE panMOHAIBLHOTO YHCIIA, 3alHUCh, CPAaBHEHHUE, YHOPSIOYHMBAHUE
palMOHANBHBIX 4YHCeNl. ApudmeTndeckue IeHCTBUS C paAIMOHAIBHBIMU YHUCJIaMHU.
Pemenue 3aay u3 peaibHON MPAKTUKKM HA YaCTH, Ha IPOOU.

Crenenb C HaTypaJbHbIM TOKa3zaTeJeM: oOlpenesieHue, mpeoOpa3oBaHue
BBIPQXKEHUI HA OCHOBE OMNpPEACNICHUS, 3alUCh OOJBIIMX 4Kcen. [IporeHThI, 3amuch
MPOIIEHTOB B BHJE JpoOW W ApoOM B BUJIE NPOILEHTOB. TpH OCHOBHBIE 3aJaydl Ha
MPOIIEHTHI, PEIICHHE 3a]1a4 U3 PeaTbHON MPAKTHUKHU.

[IpuMmeHeHne MPU3HAKOB JIECIUMOCTH, Pa3IOKEHHE HA MHOXHUTEIU HATypalbHBIX
YHUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHasi IPOMOPIIMOHATLHOCTH.

AJaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IlepeMeHHOU. JlomycTumeble
3HaueHUsl nepeMeHHbIX. [IpencTaBieHne 3aBUCHUMOCTH MEXAYy BEIMYMHAMH B BUJIE
dbopmynbl. Beruucnenus mo dopmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAKCHH,
TOXKJIECTBEHHO pPaBHBbIC BBHIPAKEHUS, MpaBuia MpeoOpa3oBaHUsl CYMM U MPOU3BEICHUH,
MpaBHJIa PACKPHITHS CKOOOK M MMPUBEACHUS MOJAOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM.



OpgHounensl W MHoOrowieHbl. CrenmeHb MHorowieHa. ClokeHHe, BBIYUTAHUE,
YMHOXEHHUE MHOTOWICHOB. DOpPMYJIbl COKPAIICHHOTO YMHOXEHHUS: KBaJApaT CyMMBbI U
KBajpaT pasHocTu. Dopmysia pa3HOCTU KBaApPaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHO>KHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb ypaBHEHHUS, [paBWwia MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JInHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOM, YHMCJIO KOpPHEW JIMHEMHOTO
YpaBHEHUS, PELICHUE JIUHEHHBIX ypaBHEHHU. COCTaBICHHE YpaBHEHUH MO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MIOMOIIBIO YPABHEHUMN.

JIuneiiHoe ypaBHEHME C ABYMs NEpEeMEHHbIMH W ero rpaguk. Cucrema IBYX
JMHEHHBIX YPAaBHEHH C IByMs NIEpeMEHHBIMU. Pelenue cucreM ypaBHEHUN CIOCOOOM
[OJICTaHOBKH. [IprMepsl penieHus TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUH.

DOyHKIUU

Koopaunara toukn Ha npsMou. YucnoBele NpOMEXYTKH. PaccrosHue Mexmy
IBYMsI TOYKAMU KOOPJAMHATHOMN MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca U opAnHATa TOYKU
Ha KOOpAWMHATHOW mmiuockocTH. [Ipumepsl rpadukoB, 3agaHHbiX (opmynamu. UrteHue
rpa@ukoB peanbHbIX 3aBUcuMocTel. [lonstue @ynkuuu. ['padpux Qynknuu. CpoiicTBa
byukimit. Jlunelinast ¢ynkuus, ee rpaduk. I'padux ¢ynkumu = ||. I'paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHECHUM.

8 KIIACC
Yucaa v BBIYHCIECHUA
KBaapatHsiii kopeHb u3 uncina. [Tonstre 06 uppanronaasHoM yucie. JlecsaTuunbie
NPpUOTUKEHUS UppallMOHAIbHBIX yncels. CBoiicTBa apuPMeTUUECKUX KBAIPATHBIX
KOpHEH M X MMPUMEHEHHUE K MPEeoOPa30BAHUIO YHCIIOBBIX BHIPAKCHUN U BEIYUCICHUSM.
JlercTBUTENBHBIC YHCIIA.
CrerneHsb ¢ 1EJIbIM MOKa3aTesieM U ee cBoiicTBa. CTaHgapTHAs 3aMUCh YHCIa.

AJire0panvecKue BbIPAKEHUSs
KBanpaTHblii TpexdieH, pa3iokeHne KBaAPATHOTO TPeXWIeHa Ha MHOKHUTEIH.
AnreOpanyeckas ApoOob. OCHOBHOE CBOMCTBO aiiredpanyeckor Apoou. CroxeHue,
BBIYMTAHUE, YMHOXEHHE, JeJeHue anredpamdyeckux Jpooeit. PamumonanbHbIC
BBIPAKEHUS U UX NpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenme, (popmyna KOpHEH KBaapaTHOTO ypaBHEHHUA. Teopema
Buera. Pemienne ypaBHeHUN, CBOIAIIMXCSA K JIMHEWHBIM M KBaAapaTHbIM. [Ipocrenmme
JIPOOHO-paAIMOHAIBHBIC YPABHCHHUS.

I'paduueckass mwHTEepnpeTanys ypaBHEHHM C JBYMsI MEPEMEHHBIMU U CHUCTEM
JIMHENMHBIX YpaBHEHMM C JBYMs NepeMeHHbIMU. Ilpumepsl pelieHus cucrem
HEJIMHEWHBIX YPAaBHEHUU C IByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.



YucnoBble HEpPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OAHOM IMEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOW nepeMeHHOM. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUU

[Tonatue Qynkumu. OONAaCTh ONpEaETeHUs] U MHOXKECTBO 3HAUYCHUN (YHKIIUU.
Crioco0Obl 3a1anust GyHKITHIA.

I'paduk Qynkuun. Yrenue cBocTB GpyHKIMH 10 ee Tpaduky. [Ipumeps rpadukos
GbyHKIU, OTpa)karoUINX peasbHbIE MPOLECCHI.

OyHKIMH, OMUCHIBAIOIIKE TPSAMYIO U 00paTHYIO MPOMOPLUOHAIBHBIE 3aBUCMOCTH,
nx rpadukn. Oynxuan Y = X2, y = X%, y =V, y=|X|. Tpaduueckoe pelreHne ypaBHEHHH 1
CUCTEM yYPaBHEHUM.

9 KUIACC
Yucia 1 BbIYUCICHUSA

PannoHanpHple 4uCla, WPpALMOHAJIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE
JeCATUYHbIE TpOoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NCUCTBUTENIbHBIE YUCIIA KaK
OECKOHEYHbIE JECATUYHbIE IpoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEeHME  NEWUCTBUTEIBHBIX  YHCEN, apudmMeTnyeckue  JCUCTBUSL  C
JNEUCTBUTEILHBIMH YUCIIAMHU.

Pa3mepsl OOBEKTOB  OKPYKAIOIIET0 MUpPA, JJIUTEIBHOCTh IPOLECCOB B
OKPY’KAIOIIEM MUPE.

[IpuOnmxeHHOe 3HAYEHUE BEIUYMHBI, TOYHOCTh NpuOnmxkeHus. OKpyrieHue
yucell. [Ipuknaka v oueHka pe3yiabTaToB BEIYMCICHUH.

YpaBHeHMs M HEPABEHCTBA

JIunentHoe ypaBHeHuUE. PenieHne ypaBHEHUN, CBOISIIUXCA K IUHEUHBIM.

KBanparHoe ypaBHeHue. PemeHune ypaBHEHHM, CBOMSIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHHss ypaBHEHUN TPETbEd W YETBEPTOU
CTEIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUU. PemieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ JAByMsl MEPEeMEHHBIMU W ero rpaduk. PermeHue cuctem IByxX
JIMHEMHBIX YPaBHEHUW C JBYyMs NEPEMEHHBbIMU. PelleHue cucrteM ABYX ypaBHEHU,
OJIHO M3 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOi cTeneHu. ['padruyueckas HHTepIIpeTaIus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENMHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mepemeHHolN. KBagapaTHbie HepaBeHCcTBaA. ['paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DyHKIUU
KBagparuunas pyskius, ee rpaduk u cpoiictpa. [Tapabosia, KoopIMHATHI BEPIIUHbI



napabobl, 0Cb CUMMETPUHU MapadOJIbI.

YucsoBble NMOCJI€A0BATEILHOCTH U IPOTPECCUM

IlonsTne 4YHMCIOBOW  MOCIENOBATEIPHOCTH. 3aJaHue  ITOCJICAOBATEILHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass W reomerpudeckas mporpeccur. Dopmynbl  N-To  4jeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX N WICHOB.

N3obpakeHne 4ieHOB apu(pMETUUECKON M TEOMETPUUECKON MPOTrpeccuii TOUKaMu
Ha KOOPAMHATHON TIUIOCKOCTU. JIMHEHHBI M HSKCMOHEHUHAIBbHBIM pocT. CIO0XKHbBIC
MPOLICHTBHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
KYPCA 110 «AJITEBPE» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yiabTaThl OCBOCHMSI MPOrpaMMbl yueOHOro Kypca «Anredpa» kK
KOHIly 0Oy4eHHus B 7 KJiacce.

Yucsa v BIYMCICHUSA

BrInonHsTh, coueTas yCTHbIE U TUChbMEHHBIE TTPUEMBI, apuPMeTHIECKUE IeHCTBUS
C pallMOHAIILHBIMU YHCIIAMU.

HaxonuTth 3HaY€HUS YUCIIOBBIX BBHIPAKEHHUM, TPUMEHSATh Pa3HOOOpa3HbIE CIIOCOObI
Y TIpUEMBbl BBIYUCIICHUSI 3HAYCHUN APOOHBIX BBIPAKEHUM, COAEpKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOHU.

[lepexoauTe OT OHOW GOpPMBI 3amMMCH YWCEN K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCJIA.

OKpyrIJATh 4nca.

BpInoONHAT NPUKUAKY W OLEHKY pE3yJbTaTa BBIYWCICHUW, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAXEHUW. BBIMONHATE NEUCTBUS CO CTENEHSMH C HaTypalbHBIMU
MOKa3aTeIIMHU.

[IpuMEHSTH NPU3HAKU JETMMOCTH, PA3JIOKEHUE HA MHOKHUTEIIA HATYPAIbHBIX YUCET.

Pemate mnpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIIECHHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTBIO  BEJIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 33Ja4 C Y4YEeTOM OTPAaHUYCHHM, CBSI3aHHBIX CO CBOWCTBaMH
paccMaTprUBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs

Hcrnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, IPHUMCHSTH €€ B
IpoLEecce OCBOCHHS Y4eOHOro MaTepHuaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPQXCHUH TIPU 3aJaHHBIX 3HAYCHHSX
MePEMEHHBIX.

BrImmonHATE TIpeoOpa3oBaHus I1E€J0T0 BBIPAKEHUS B MHOTOWICH IPUBEICHUEM
MOTO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.



BbINONHATS YMHOKEHUE OAHOUYJIEHA HA MHOTOWJIEH M MHOTOYJIEHA HA MHOTOWIEH,
MPUMEHSATH (DOPMYITBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTEIU C TOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXXHTEIs, TPYNIUPOBKU CJaraeMblX, MNPUMEHEHUs Qopmyl
COKPAIIIEHHOT'O YMHOKEHHUS.

[IpumeHnsaTy mpeoOpa3oBaHKs MHOTOWICHOB JJIS PEIICHUs] Pa3IUYHBbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENMEHEW C HATypaJllbHBIMUA TOKa3aTeasiMUA IS
npeoOpa3zoBaHuUs BHIPAKECHHI.

YpaBHeHNs U HEPABEHCTBA

Pemate JMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NIPUMEHAS IpaBUIIA
nepexoAa OT MCXOJHOTO YpPaBHEHHUs K PaBHOCHIBHOMY eMy. IIpoBepsars, sBiseTcs Jn
YHUCIJIO KOPHEM YPAaBHEHUS.

[IpumensTh rpaduueckue METOAbl NMPU PELICHUH JMHEWHBIX YpPaBHEHMH M MX
CHCTEM.

[TonGupats npuMepsl ap YKUCE, SIBISIOIIUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHHUS
C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TIpadUK JIMHEHHOTO ypaBHEHHUS C JByMs
MEPEMEHHBIMHU, MOJIb3YSACh TPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucreMbl ABYX JMHEHHBIX ypaBHEHHH C JABYMsI NEPEMEHHBIMH, B TOM
qucIie rpapuuecKy.

CocTaBisATh U pemaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX YPABHEHUMN
[0 YCJOBHUIO 33Ja4d, WHTEPHPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud
ITOJTyYEHHBIA PE3yJIbTaT.

DOYyHKINH

N3o0paxkath Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJUHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATH YKMCIIOBBIE MHPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtmeudaTh B KOOPJIMHATHOW IIJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJUYECTBO, CTOUMOCTb, MPOU3BOJUTENIBHOCTD,
BpeMs, 00beM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[lonumate rpaduyeckuii cnoco0 TMpeACTaBiICHUS M aHadu3a HHPOPMALIUH,
U3BJIEKATh U WMHTEPIPETHUPOBATh MHPOPMAINIO U3 I'padUKOB peanbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

[IpenMeTHBIE pe3yAbTATBl OCBOCHHMS TPOTPAMMBI y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucma v BBIYUCIICHUSA

Hcnonb30BaTh HavalIbHBIE MPEACTABICHUS O MHOXXECTBE JIEMCTBUTEIBHBIX YHCET
JUTSL CpaBHEHHS, OKPYIJICHHMsSI M BBIYHMCICHUN, W300pakaTh [EWCTBHUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPAWHATHOM MPAMOM.



[IpumeHaTh TOHSATHE aApPU(PMETHYECKOTO KBaApPaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, MKCIOJIb3ys TIPU HEOOXOJUMOCTHU KaJIbKYJISATOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKECHUM, COJEpKaIMX KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl CBOMCTBA
KOpPHEH.

Hcrnonp30BaTh 3amucy OOJBIINX W MAJIBIX YHACEI C TIOMOIIIBIO IECATUYHBIX Tpo0ei
U creneHei yucna 10.

AnreOpandeckue BbIpaKeHUs
[IpyMeHSTh IOHATHE CTENIEHU C LIEJIBIM IT0Ka3aTeleM, BBIIIOJIHATh IPE0Opa3oBaHus
BBIPAKEHNN, COAEPKAIIMX CTEIIEHHU C LEIbIM MOKA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE IPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUI Ha
OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alIre0pandyecKuMu Apo0siMu.
PacknanpiBaTh KBaJpaTHBIN TPEXUYJIEH HA MHOYKUTEIIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKCHUM I PELICHUS Pa3IUYHBIX 3a1ad U3

MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHEHUs U HEPABEHCTBA

Pemare JsMHENHBIE, KBaApATHBIE YPAaBHEHUS W pPALUWOHAJIbHBIE YpPABHEHWS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IBYMs IIEPEMEHHBIMU.

[IpoBoauTE MpOCTENUIINE MCCIECAOBAHNS YPABHEHUM U CUCTEM YpPaBHEHUW, B TOM
qyyclie ¢ NpUMEHEHUEM TIpadHuuecKuxX TMpeAcTaBiIeHU (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuTh OT CI0BECHOH (OPMYIUPOBKH 334a4Uu K €€ aJireOpandeckoi MOJIEeH ¢
IIOMOUIBIO COCTABJICHUSI YPABHEHUS WM CUCTEMBl YPABHECHHM, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJYyYEHHBINA PE3YJIbTAaT.

[IpuMeHATH, CBOWCTBA YHCJIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, PEIIaTh
JUHECHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'padUueCKyro
WUTFOCTPAIIAI0 MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABECHCTB.

DOYyHKINH

[ToHuMaTh U UCHOJIL30BaTh (QYHKLUMOHAJIbHbBIEC MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHUS), ONpeaeisaTh 3HaueHHe QYHKIHUU MO0 3HAYECHHUIO
apryMeHTa, ONpeAesATh CBOMCTBA (PYHKIIMHU TI0 €€ rpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX QYHKIMA BUAA:

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucsa 1 BbIYUCIEHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALlMOHATIBHBIE YHCIIA.

Beimonuare apudmernueckue ACUCTBUS ¢ palMOHAIBLHBIMU YHCJIAMH, COYeTas
YCTHBIE W THCHBMEHHBIC TIPUEMBbI, BBINOJHATH BBIYMCICHUS C HUPPAUOHAIBHBIMU
YHUCIIAMH.

Haxonute 3HaueHus creneHel ¢ UENbIMU TOKa3aTeas MU U KOPHEH, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.



OprFJI}ITB ,Z[GﬁCTBI/ITeJIBHBIC qucia, BBIIIOJIHATD INPpUKHUOKY  PE3yJibTaTa
BbI‘IPICHCHI’Iﬁ, OLCHKY YHMCJIOBBIX Bpr&)KCHPIﬁ.

YpaBHeHMs U HEPABEHCTBA

Pemate JIMHEWHBIE W KBaJpaTHbIE yPAaBHEHUS, YPABHEHUS, CBOIAILMECS K HHM,
npocTeiime ApoOHO-palMOHAIbHbIE YPABHEHUS.

Pemate cucTemMsl 1ByX JTMHEHHBIX YPABHEHUI C ABYMS NEPEMEHHBIMU U CHUCTEMBI
JIBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SIBISACTCS JINHEUHBIM.

Pematp TeKCTOBbIE 3a7aun anredpandeckuM crnocoOOM C MOMOILBIO COCTaBJIECHHUS
YPaBHEHMS WJIN CUCTEMBI JIBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

IIpoBoauTh mpoOCTENUIINE UCCICAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUW, B TOM
quclie C MPUMEHEHHEeM TpaduyecKux IMpeacTaBieHuil (ycTaHaBIWBaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOUEE).

PemaTe nMuHElHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300paXkaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIUCHIBATh PELICHNUE C IOMOLIBIO CUMBOJIOB.

Pemare cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaThb PEIICHHE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33/1a4.

DOyHKIUU
Pacno3naBaTh pyHKIIMU M3YYEHHBIX BUIOB. [loKa3pIBaTh CXEMaTHUYECKH

pacnoioXeHHe Ha KOOPJAMHATHOMN MJIOCKOCTH rpauKOB PyHKIHA.

Ctpouth u U300paxaTb CXeMaTUYECKU I'paUKU KBAJAPATUUYHBIX (YHKIIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3HaBaTh KBaApaTUUYHYIO GYHKLHIO IO popMye, MPUBOAUTH IPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

YucoBbie 0CJIe10BATEILHOCTH U IPOrPeccum
Pacnio3naBaTh apu(MeTHUYECKyI0 U TE€OMETPUYECKYIO MPOTPECCHM MpPHU Pa3HBIX
croco0ax 3aaHusl.
BbINOMHATE BBIUMCIEHUS C UCIIOJIb30BaHUEM (HOPMYII N-T0 YjeHa apupMeTHIECKON
Y TEOMETPUYECKON MTPOTPECCHM, CYMMBI IIEPBBIX N WICHOB.
N300pakaTh 4ieHbl MOCIAENOBATEILHOCTH TOYKAMU Ha KOOPIMHATHOM IIOCKOCTH.
Pemate 3a1aun, CBSI3aHHBIE ¢ YMCIOBBIMH IOCIEI0BATENBHOCTSIMH, B TOM YHCJIE 3a/1a4U
U3 pealbHOM >KU3HM (C HCIOJIB30BAHUEM KAJIBKYJISATOPA, LUQPPOBBIX TEXHOJOTHM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

Nen/n HanmeHoBaHme pasaernos 1 TEM Npor paMmbl \ Konnuecteo yacos | OnexTpoHHble (LMdpoBble) 0bpasoBaTerbHbIe
Boero|  KoHTponbHble MpakTnyeckune pecypebl
paboTbl paboThl
1 |Yucra v eblmcrienus. Paumoranshbieuncria || 25 || 1 I |Ihttps:/m.edsoo0.ru/3T9611V NP |
2 |AnreBpanueckie Bbipaketmns [ 27 | 1 [ Ittps://m.edsoo.r/XKZQS616W |
3 |Ypaererns u HepasericTea [ 20 | 1 [ Ittps://m.edsoo.ru/6M3BVY 10F |
4 |KoopauHarbl 1 rpadukm. GyHKLMM | 24 | 1 [ |Inttps://m.edsoo.ru/HIOISNOVV |
5 |MosTopetine 1 o6obLerme [ 6 | 1 | Ittps://m.edsoo.r/XBWB6SAXB |
OBLL EE KONMMYECTBO YACOB MO 102 5 0
MPOrPAMME
8 KJIACC
Ne HanmeHoBaHWe pasaernos 1 TeM Npor paMb \ Konnyectso Yacos \ OnexTpoHHble (LmdpoBbie) 0bpasoBaTerbHbIe
n/n Boero| KOHTporbHble MpakTuyeckmne pecypCbl
paboTbl paboTbl

1 |Ymcnav ebrvcrienns. KeanparHbie KopHi | 15 | I |ttps://m.edsoo.r/lORMAGNHCK
2 Yuncna u BblumcrieHns. CTeneHb ¢ Lenbim 7 https.//m.edsoo.ru/Q7A3CXOIL

nokasarerem
3 A nrebpanyeckme BbipakeHnst. KBaoparHbin 5 1 https://m.edsoo.ru/GB7K30KCG

TPExuneH
4 Anrebpanyeckme BblpakeHns. Anrebpanyeckas 15 1 https:.//m.edsoo.ru/Y 683RP1V9

Apobb
S Y paBHeHUS U HepaBeHcTBa. KBaoparHble 15 1 https://m.edsoo.ru/UDKT3SX0P

ypaBHeHS
6 || pagHerns n nepasericTea. Cuctemsl ypasHermin | 13 | [ Inttps://m.edsoo.ru/1COH5LY TW |
7 |YpasHerina n HepasericTea. HepasericTea [ 12 ] 1 | Inttps://m.edsoo.ru/5DGS10004 |
8 ||®yHKLMM. OcHoBHbIE NOHSTHS | 5 | | Inttps://m.edsoo.ru/30QT SJORU |
9 ||®yHKLMM. Yncriossie dyHK LM | 9 | | |Ittps://m.edsoo.rW/B2NFZC7XH |
10 |[MosTopetie n 0bobLuerne [ 6 | 2 [ Inttps://m.edsoo.r/SQCVEUFOT |
\OELLLEE KONMYECTBO YACOB MO NPOrPAMME H 102 H 6 H 0 H \

9 KJIACC


https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

7 |MosToperine, obobuetve, crctemarnaauns sHanmin || 18 |

Ihttps.//m.edsoo.r/Y MZ3IOUNQ

Ne HanmeHoBaHMe pasaernos 1 TeM Npor pamMmb \ KommnyectBo yacos \ OnexTPoHHble (UMdpoBble) 0bpasoBaTerbHbIe
n/n Boero| KoHTporsHble MpakTnyeckune pecypebl
paboTbl paboTbl
11 |Yvcriam Bommcnienns. JeficTeuTensHbie mcrna | 9 | | | Ittps.//m.edsoo.r/E9QJ7QNTB |
2 Y paBHEHUSA N HEPaBEHCTBA. Y paBHEHWS C OHON 14 1 https.//m.edsoo.ru/LL GLQKIU2
rnepeMeHHoM
3 |Y pagHerus 1 HepasercTea. Cuctembl ypasHermin || 14 | 1 | |Ihttps://m.edsoo.r/UTNAJAKLP |
4 |Y paeHerns 1 HepasercTea. HepasericTea | 16 | 1 [ | Ihttps.//m.edsoo.r/ZFUMLNDJK |
5 | dyHKumm | 16 | 1 | | Ihttps.//m.edsoo.ru/SY HPV COAU |
6 |Yvcriosble nocrienosarensHoCTH [ 15 | 1 [ | Ittps.//m.edsoo.ru/L T2RT 120 |
1 |
6 |
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[IPOBEPSIEMBIE TPEFOBAHMU S K PE3YJIbTATAM OCBOEHHNS OCHOBHOM OBPA3OBATEJILHOM

[MPOI'PAMMBI
7 KIIACC
Konx . .
TR RO IIpoBepsiemble peIMeTHBIE Pe3yIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTeIbHOI
T NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHuUsI
1 Uricna v BEIYUCIICHUS

11 BeImonuaTh, coyeras yCTHBIE W THCEMCHHBIC MPHEMBI, apU(PMETHYCCKUE ICHCTBUS C
palMOHANTEHBIMHU YHCIAMU
Haxomutp 3HaueHMsI YHCIOBBIX BBIPAKCHHH, IPUMEHATh Pa3HOOOPa3HBIE CIIOCOOBI M TPUEMBI

1.2 BBIUUCIICHUSI 3HAYCHUN JPOOHBIX BBIPAKEHHMA, COACPKAIMUX OOBIKHOBEHHBIC W ICCATHYHBIC
Ipoou
[epexomuTh 0T 0HOM (HOPMBI 3aMUCH YHCEN K APYTOi (TIpeoOpa3oBhIBATh NECATUUHYIO APOOH

1.3 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OCCKOHEUHYIO JECATUIHYIO
JpoOb)

1.4 CpaBHUBATH U YIIOPSIOYMBATH PAIIOHATIBHBIC YHCIIA

1.5 OKpyTJIATh YUCIIa

16 BEIMONHATE NPUKHUAKY W OICHKY pEe3yJbTaTa BBIYMCICHUH, OIICHKY 3HAUCHHH YHCIOBBIX
BBIpaKeHHUH. BBIONHATE JSHCTBHS CO CTEIICHSAMH C HATYPaJIbHBIMHU TIOKA3aTeISIMU

1.7 [IprMeHST IPU3HAKA TENUMOCTH, pa3IoKeHHe Ha MHOKHATEIN HATYPAIBHBIX YHCEI
Pemath  mpakTHKO-OpUEHTUPOBAHHBIC 3aJadyl, CBS3aHHBICE C OTHOIICHHEM BEJIHYMH,

1.8 MPOTIIOPIHOHATFHOCTEIO BEJIMYWH, IPOIIEHTAMH, HHTEPIIPETUPOBATE PE3YIHTATHl PEIICHHS 3312
¢ YI€TOM OTpaHNYEHHUIA, CBSI3aHHBIX CO CBOHCTBAMH PacCMAaTPHUBAEMBIX O0OBEKTOB

2 AnreOpanvecKue BRIPOKCHUS
21 Hcnonp3oBate anreOpandyeckyro TEPMUHOJOTHIO W CHMBOJIMKY, NPHMEHSATH €€ B IIpoIecce

OCBOCHH yqe6H0r0 MaTtepuajia

2.2 Haxomuts 3HaueHnss OYKBEHHBIX BBHIPAKEHHH P 33 JAHHBIX 3HAYCHUIX ITIEPEMEHHBIX

BrInonHaTh HpeO6paSOBaHI/I${ LEJIOr0 BBIPAXKCHUS B MHOI'OYICH IIPUBCIACHUEM HOI[O6HI>IX

23 CJIaraeéMbIX, PACKPBITHEM CKOOOK

24 BEITONHATE yMHOXKEHHE OZHOWICHA Ha MHOTOWIEH W MHOTOWICHA Ha MHOTOWICH, IPHMEHATD
(hopMyJIBl KBaJpaTa CyMMBbI U KBaJIpaTa pasHOCTU
OcymIecTBIATh Pa3IoKeHHE MHOTOWICHOB Ha MHOXKHTENH C ITOMOIIBIO BEIHECEHHS 32 CKOOKH

2.5 O0IEro MHOXWTEJNS, TPYNIUPOBKH CJIaraeMbIX, NPHUMEHEHUS (GOpMyIT COKpAIIEHHOTO
YMHOXEHUS

26 IMpumensTs mpeoOpa3oBaHUs MHOTOWICHOB JUISl PELICHHA PasMIHBIX 33/a4 H3 MaTCMATHKH,
CMEXHBIX PEIMETOB, U3 PEabHON NPAKTUKU

27 I/ICHOJEB3OBaTI> CBOICTBa CTENEeHEH ¢ HaTypalbHBIMH MTOKA3aTeIAMH [UIs TIpeo0pa3oBaHus BbIpa-
KEHUH

3 YpaBHEHNUS 1 HEPABCHCTBA
Pemiate nuHEHHBIE ypaBHEHUA C OJHOM MEPEMEHHOW, NpPHMEHSA MpaBWwia NEpexoga OT

3.1 HCXOJHOTO YypPaBHEHHUsI K DPAaBHOCUIBHOMY eMy. IIpoBepsiTb, SBISETCS M YHCIO KOPHEM
ypaBHEHHS

3.2 ITpuMeHsTH rpaduIecKrie METOABI IPH PEIICHUH JIMHEHHbBIX YPABHEHHH U HX CHCTEM

33 ITonOupaTe mpuMepsl map YHCel, SBISIOIIUXCS PELICHHEM JMHEHHOTO YPaBHEHMS C ABYMS
TIepeMEHHBIMH

34 Ctpouts B KOOPAMHATHOM IUIOCKOCTH Tpa(UK JHMHEHHOTO YpaBHEHHUS C IBYMS IEPEMEHHBIMU;

MOJIB3YSICHh TPA(UKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHHS

3.5 Pemath cucteMsl IBYX JMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM 4HcIIe Ipadudaecku

36 CocTaBiATh U pellaTh JUHEWHOE YpPaBHEHUE UM CUCTEMY JIMHEHHBIX ypaBHEHMI IO yCIOBUIO
' 3aJ1a4M, MHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 33[a4X NOJIY4EHHBIH PE3yabTaT

4 Koopnunats! u rpapuxn. OyHKIUHT

I/1306pa>1<aTL Ha KOOp,E[I/IHaTHOﬁ HpHMOﬁ TOYKH, COOTBETCTBYIOIIHUEC 3aJJaHHBIM KOOpPAHWHATaM,

4.1 JIy4H, OTPE3KH, HHTECPBAJIBI, 3AIIMCHIBATE YHCIIOBBIC MPOMEXYTKH Ha alNreOpanvdecKoM SI3BIKE
4.2 OTMedaTh B KOOPAUHATHOH MIOCKOCTH TOYKH IO 33laHHBIM KOOPJHHATAM
4.3 Crpouts rpaduxy JuHEHHBIX QyHKIMHA. CTponTh rpaduk GyHKINN y = [x|
OnuceIBaTh C MOMOIIBIO (DYHKIIMH HM3BECTHBIC 3aBHCHMOCTH MEXIY BEIHYMHAMU: CKOPOCTb,
4.4 BpeMs, pacCTOSIHHE, IeHY, KOJIMYEeCTBO, CTOMMOCTb, IPOHM3BOIUTENHHOCTh, BpEeMs, OOBEM
paboThI
4.5 HaxoanTs 3HaueHHe (GYHKINH 10 3HAYEHHIO e€ apryMeHTa

4.6 Ilonnmate rpadmueckuil crmoco0 MpeACTaBICHHUS | aHaIM3a HH(OpMAIWH, W3BICKaTh H




Kon

IIpoBepsiemble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/bHOI

MPOBEPSIEMOT0
NMPOrpaMMbI OCHOBHOT0 00IIIero 00pa3oBaHusI
pe3yJbTara
| | HHTEPIPETUPOBATH MH(OPMALINIO U3 TPaQHKOB peabHBIX IPOIECCOB U 3aBUCUMOCTEH
8 KITACC
Konx - o
IDOBEDAEMOro IIpoBepsiemble MpeIMeTHbIE pPe3yJbTAThHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/LHOM
posep NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yabTaTa
1 Uucna ¥ BEIYUCICHUS
Hcmonp30BaTh HadaJIbHBIC TIPEICTABIICHAS O MHOKECTBE ACUCTBUTEIFHBIX YUCENT I CPABHEHHUS,
11 OKpYTJICHHS W BBIYHMCICHHUH, M300pa)kaTh JNEHCTBUTENBHBIC YHCIA TOYKAMHU HA KOOPIHMHATHOM
IpsIMOM
[TpumeHATs TOHATHE apU(PMETHUYECKOTO KBAIPaTHOTO KOPHS, HAXOOWTh KBAIpaTHBIC KOPHH,
1.2 UCIIOJIB3YyA MPHU HEOOXOAMMOCTH KaJbKYJSATOP, BHIIOJIHATH IpeoOpa3oBaHus BhIpaKEHUH, conuep-
JKaIllMX KBaJIpaTHbIe KOPHHU, UCIIOJIBb3YS CBOMCTBA KOPHEH
13 Hcmonp3oBath 3amucu OOMBIINX W MAaJbIX YUCEN C IIOMOINBIO NECATHYHBIX ApPoOed W cTereHei
' yycna 10
2 AnreOpanvecKkue BhIPaKCHUS
21 IIpuMeHATh TIOHATHE CTETIEHH C LIENBIM IMOKa3aTelieM, BBIMOIHATh MpeoOpa3oBaHusl BhIPaXKEHUH,
' COJICpXKAIIUX CTEIICHHU C LIEJIBIM T0Ka3aTeIeM
29 BEIMOMHATE TOXIECTBEHHBIE NpPeoOpa3oBaHUs PAUOHATBHBIX BBHIPAKEHUI HA OCHOBE IIPABHII
' JIEHCTBHIA HAJl MHOTOUWIEHAMH U aJire0pandecKUMH Apo0sMu
2.3 PackiianpiBaTh KBagpaTHBIN TPEXWICH HA MHOKUTEIN
24 IIpumenaTs nmpeoOpa3oBaHus BEIPKECHUN A PELISHHs] pa3InyHbIX 3a/1a4 U3 MaTeMaTHKH, CMEX-
' HBIX IPEAMETOB, U3 PEATbHON IIPAKTHKA
3 YpaBHEHUS ¥ HEPABEHCTBA
31 Pematp juHelHbIe, KBaJpaTHbIE YpaBHEHUs U pallMOHAIbHBIE YpaBHEHUS, CBOAALIMECS K HUM,
' CHCTEMEBI IBYX YPaBHEHUH C IByMs IIEPEMEHHBIMA
IIpoBoANTH TPOCTEUINME HCCIIECOBAaHUS YpPaBHEHHH W CHCTEM YpaBHEHHUH, B TOM YHCIE C
3.2 pUMEHEHNEM rpadHuecKuX IpeAcTaBlIeHNH (YCTaHABINBATh, HMEET JIH YpPaBHEHUE MU CHCTEMa
YpaBHEHUH PEIIeHNs], €CITN UIMEET, TO CKOJIBKO, U ITPOUee)
IlepexoauTs OT cI0BECHOM (HOPMYNHUPOBKH 3a/1a41 K €€ anredpandeckoil MoJIeu ¢ MOMOIIBIO CO-
3.3 CTaBIICHUSl YpaBHEHHs WJIM CHCTEMBl YpaBHCHHH, WHTEPIPETUPOBATE B COOTBETCTBHH C
KOHTEKCTOM 3aJ]aull ITOJyIeHHBIH pe3ylbTar
IIpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB JJIs CPaBHEHMs, OLIEHKH, pellaTh JUHEHHBIC
3.4 HEpaBCHCTBA C OIHOW MEPEeMEHHOH M WX CHCTEMBI, JaBaTh TpaQHUUEcKyI0 WILTIOCTPALINIO
MHOJKECTBA PENIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKIHN
ITornMate ¥ HCMONB30BaTh (DYHKIMOHANBHBIC TMOHATUS M SA3bIK (TEPMUHBI, CHUMBOJNYECKHE
4.1 0003HaYeHUs), ONPEACTATh 3HAUCHUE (PYHKIIMU 10 3HAYCHHUIO apTyMEHTa, OINpeeNsaTh CBOMCTBa
(yHKIMH 110 €€ TpaduKy
4.2 Crtpouts rpaduku JIEMEHTAPHBIX (byHKIHUI BHJIA:
' y=kIxy=Kix , y =x2, y = x3, y = x|, onmucbIBaTh CBO#CTBa YHCIOBOI (HYHKIHH 110 e€ rpaduKy
9 KIIACC
Kon . o
DOBEDAEMOro IIpoBepsieMble TpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI
posep MPOrpaMMbI 0CHOBHOTO 00111ero 00pa30BaHust
pe3yjabTara
1 Yucna 1 BEIYUCICHUS
1.1 CpaBHMBATh U YHIOPSAA0UHMBATH pallMOHANBHbIE U UPPALlMOHAILHBIE YHCIIa
19 BrImonHaTe apudmMeTHueckue NeHCTBUS ¢ PalMOHAIGHBIME YHCIAMH, COYETas YCTHBIC M ITHCH-
' MEHHBIC IPUEMBI, BBHITIOJHATH BEIYMCIICHHUS C UPPAITMOHATBHBIMHA YHCIAMH
13 Haxoaute 3HadeHUs cTenieHeHd ¢ IIeNbIMUA TOKa3aTesIMA W KOpPHEH, BBIYUCIATH 3HAYCHHS
' YHUCJIOBBIX BBIPAKEHUN
14 OKpyriisaTh NEHCTBUTEIbHBIE YNCIIA, BBINOIHATh NIPUKUIKY PE3yIbTaTa BEIUMCICHUH, OLIEHKY YHC-
' JIOBBIX BBIpaKECHUH




Kon

IIpoBepsiemble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOI

TPOBEPAEMOTO NMPOrpamMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi
pe3yJbTaTa
2 YpaBHEHHS M HEPaBEHCTBA
21 Pemate nuMHEHHBIE W KBaJpaTHbIE ypaBHEHWS, YPaBHEHHS, CBONIMECS K HHUM, IPOCTEHIIHe
JIpoOHO-paOHATFHBIC YPABHEHHUS
99 Pemate cucteMBl AByX JHHEHHBIX YpaBHEHHH C IBYMs IIEPEMEHHBIMH M CHCTEMBI ABYX ypaB-
' HEHUH, B KOTOPBIX OJIHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
23 Pemate TekcTOBEIE 33729 aNTreOpandecKuM CIIOCOOOM C IIOMOIIBIO COCTABIICHUS YPABHEHUS HIIH
' CHICTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBomuTe MpocTeie Uccae0BaHus YpaBHEHHH W CHCTEM ypaBHEHHWH, B TOM YHCIE C IIPH-
24 MEHEHHEeM rpaU4ecKuX NMpeACTaBIeHNH (HalpuMep, yCTaHABIUBATh, UMEET JIH ypaBHEHHE WU
CHICTEMa YPaBHEHHH PEIICHS, €CIIH UMEET, TO CKOJIBKO)
25 Pemats MHelHBIE HEpaBEeHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, U300paXkaTh pelieHre HepaBeHCTB Ha
' YHCJIOBOW MPSIMOM, 3aIIMCBHIBATH PEelIEHHE C OMOIIBIO CHMBOJIOB
Pemate cucTeMBl JHHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIONINE KBaJpPAaTHOE
2.6 HEpPaBEHCTBO, M300pa)kaTh pEIEHHEe CHUCTEMbl HEPABEHCTB HA YHCIOBOW NPSAMOM, 3alHMCHIBATH
peleHye ¢ MOMOUIbI0 CHMBOJIOB
2.7 Vcnonp30BaTh HEpaBEHCTBA IPH PEIICHUH PA3IMIHBIX 3a1a4
3 OyHKINN
PacriosHaBaTh (QYHKIMM W3YYeHHBIX BHJOB. [loKa3bIBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha
3.1 KOOpIMHATHOW  rutockoctd — rpadukoB  ¢ymkumit  Buma:  y=kx,  y=kx+b,  y=k/x,
y=ax?+bx+c, B 3aBUCUMOCTH OT 3HaYCHHUN K03()(PHIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA
3.2 [loka3pIBaTh CXeMaTHYECKH PACIONOKEHHE Ha KOOPAMHATHOW IDIOCKOCTH Tpa(uKOB (YHKITHIA
' BHJa Yy = VX, y = |X| ¥ onMChIBaTh CBOMCTBA (DYHKITHIA
33 Crpouts u n300paxaTh CXEMAaTHUECKH Tpad¥KH KBaJPATHIHBIX (YHKITHA, OMUCHIBATE CBOHCTBA
' KBaJIpaTHYHBIX QYHKIMIA 110 WX rpadukam
3.4 Pacrio3HaBath KkBajpaTHuHyro (yHKIMIO 10 (opmyie, NPUBOIUTH MPHUMEPHl KBaApPaTHYHBIX
' (hyHKIHN U3 peabHOMN JXU3HHU, (PH3UKHU, TEOMETPUHU
4 ApudmeTrndeckasi ¥ TeOMETPHYECKas IPOTPECCHH
4.1 Pacrio3naBath apu(METHUECKYIO M TEOMETPUICCKYIO IIPOTPECCHU MPH Pa3HBIX CIIOCO0axX 3aaHus
42 BEIMONHATE BBIMUCICHUS ¢ HCIOIB30BaHUEM (HOPMYI N-TO WieHa apu(PMETHUCCKON U TeOMeTpu-
' YECKOU MPOrpeccuil, CYMMbI IIEPBBIX N YICHOB
4.3 N300paxats WieHB! IOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPAWHATHON TIIOCKOCTH
44 Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMH IIOCIEIOBATENBFHOCTSIMH, B TOM YHCIE 3adadll W3
' peasbHOM KHU3HHU (C HCMOIH30BAHHEM KAJIBKYJISITOPA, IIM(PPOBBIX TEXHOJIOTHA)

[MPOBEPAEMBIE 2JIEMEHTBI COAEP KAHM A

7 KJIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUA
1 Yucna 1 BEIYUCICHUS

11 Jlpobu OOBIKHOBEHHbBIE W JECATHYHBIC, MEPEX0] OT OAHON (OpMBI 3amucu ApoOedl K APYrou.
' TToHsITHE PAIMOHAILHOTO YKCIA, 3aITUCh, CPABHEHHE, YITOPSIOYHBAHNE PAIIMOHAIBHBIX YHCEIT

12 Apudmernyeckue IeHCTBUS C PAIIMOHAIBHBIMYU YHCTaMH. PellieHne 3a1au U3 pealbHOM MPaKTHKH
' Ha YacTH, Ha APOOH

13 CrerneHb ¢ HaTypajbHBIM IOKa3aTelieM: ONpeeeHne, NpeoOpa3oBaHie BBHIPAKEHUIM HA OCHOBE
' ONPEIENIEHHS], 3AITUCH OOJIBIIMX YHUCE

1.4 ITporieHTHI, 3aNKCh MPOLIEHTOB B BHE Apo0U U ApoOU B BUJIE NPOIEHTOB. TpH OCHOBHBIC 331841




Kon

“pOBepﬂeMblﬁ 3JEMEHT COAECPKAHUNA

HAa MPOIICHTHI, PEIICHHUE 3a/1a4 U3 PCATbHOM MPAKTHKH
1.5 [IpuMeHeHne NpU3HAKOB AECTUMOCTH, Pa3I0)KEHIE Ha MHOKHUTEIIN HATYPAIGHBIX YHCEIT
1.6 PeasibHbIE 3aBICHMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHas NpONopLUUOHATIHLHOCTH
2 AnreOpanveckue BIPOKESHUS
21 [lepemennbie, YMCIOBOE 3HAUYEHWE BBIPAKEHHUA C TNepeMeHHOH. JlomycTuMble 3HaYEHUSA
' IEpEMEHHBIX
2.2 [IpencrapiieHne 3aBUCHMOCTH MEX]y BETHUYUHAMH B BUje (hopMyibl. Beraucnenus mo gpopmynam
2.3 [Ipeobpa3zoBaHre OYKBEHHBIX BBIpa)KEHHH, TOXKIECTBEHHO paBHbIE BHIPAKESHHUS
2.4 CBOICTBa CTENEHU C HaTypaJbHBIM NIOKa3aTeIeM
25 Opnounensl n MHOrowieHsl. CremeHs MHorowieHa. CroXeHHE, BBIUUTAHHE, YMHOXKCHHE
' MHOTOYIEHOB
26 DopMyIIBl COKpanIEHHOTO YMHOXCHHUS: KBaApaT CyMMBI U KBaapat pasHoctu. Gopmymna pasHoctu
' KBaJpaToB. PaznokeHne MHOTOWIEHOB HA MHOXKHTEIN
3 YpaBHeHUs
31 YpaBHEeHUE, KOPEHb YpaBHEHHMs, IpaBmia MpeoOpa3oBaHUsl yYpaBHEHHS, PaBHOCHIBFHOCTH ypaB-
' HeHui
32 JluneliHOe ypaBHEHHE C OJHOW MEPEeMEHHOW, YHMCIO KOpPHEW JMHEWHOrO YpaBHEHUS, pEllcHHE
' JIMHEHHBIX YpaBHEHU
33 CocraBiieHre ypaBHEHHI MO YCJIOBHIO 3amadd. PermeHne TEKCTOBBIX 3a7ad C IMOMOIIBIO YypaB-
' HEHUi
3.4 JluneltHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €ro TpaduK
35 Cucrema JOBYX JHMHEHHBIX YpaBHEHUH C JByMsl MEpPEeMEHHBIMU. PellleHue cucteM ypaBHEHUI
' croco0oM moIcTaHOBKU. [IpuMephl peneHns TEKCTOBBIX 3314 C IIOMOIIbIO CUCTEM YpaBHEHUI
4 Koopaunate! u rpaduku. OyHkunu
4.1 Koopaunara To4ky Ha IpsMol
4.2 YucnoBele NpoMeKyTKH. PacCcTosiHuE MEXKy IBYMsI TOUKaMU KOOPAMHATHON OpsIMOM
43 [psmoyrompHast cucrema koopauHaT, ocu OX m Oy. Abcmucca W opAWHATA TOYKH Ha KOOp-
' JTUHATHOM TIOCKOCTH
4.4 [Tpumepsl rpadukoB, 3aJaHHBIX hopMynaMu. UTeHHE TpapUKOB peallbHBIX 3aBUCHMOCTEH
4.5 IonsTtue ¢pynkimu. I'padux Gpyaxunu. CoiicTBa GpyHKIMI
4.6 Jluneitnas gpynkmums, e€ rpaduk. I'padux Gyaxmmn y = x|
4.7 I'padmyeckoe penreHne TMHEWHBIX YPABHEHUH M CHCTEM JIMHEHHBIX YpaBHCHHIA
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUA
1 Uricta ¥ BEIYUCIICHAS
11 KBanpatHslii koperb u3 uucia. [loHsTie 06 uppaliioHaIbHOM Yuciie. JlecATHUHBIC TPUOIKEHHUS
WPPaIMOHATBHBIX YHCEI
19 CpoiicTBa apuU(pMETHUCCKUX KBAJPATHBIX KOPHEH M HX IPHUMCHEHHE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BHIPAKEHUN U BBIYUCIICHUSIM. [[eHiCTBUTENbHBIE Uncia
1.3 CreneHb ¢ 1eJIbIM MoKa3aTesieM U e€ cBoiicTBa. CTaHAapTHas 3allUCh Yhciia
2 Anrebpanveckre BIpOKSHUSI
2.1 KBanpaTHblii TpEXWICH, pa3iosKeHHe KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0s. OCHOBHOE CBOHCTBO ayireOpanyecKoi Ipodu
2.3 CrnoxeHre, BBIMUTaHNE, YMHOXKCHHE, JICTICHHE allre0pandecKux Apooeit
2.4 ParrioHanbpHbIe BRIpOKEHUS H UX IIpeoOpa3oBaHme
3 YpaBHEHNUS 1 HEPABCHCTBA
3.1 KsanpaTtHoe ypaBHeHMe, popMyia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera
3.2 Penrenue ypaBHeHUH, CBOISIIMXCS K TMHEHHBIM U KBaJIpaTHBIM
3.3 [Ipocreitiue npoObHO-paliiOHaNIbHBIE YpaBHEHUS




Kon

“pOBepﬂeMblﬁ 3JEMEHT COAECPKAHUNA

I'pacmueckas mMHTEpNpeTanys ypaBHEHHH C JIByMs NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX ypaB-
3.4 HEHUU C JABYMsI TIepeMEHHbIMH. [IpuMepsl pemieHrs CUCTEM HENMHEWHBIX YPaBHEHHM C IBYMS
MePEMECHHBIMHU
3.5 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM crocodom
3.6 UricnioBbIe HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHON IEPEMEHHOM
3.8 PaBHOCHIILHOCTL HEPaBEHCTB
3.9 JIuHeliHble HEPaBEHCTBA C OJHOU NEPEMEHHOMN
3.10 CuHcTeMbl JINHEHHBIX HEPABEHCTB C OJTHON NIepeMEHHOMN
4 DyHKIUHU
a1 [Monstre Gynkuu. O61acTh ONpeeNeHus 1 MHOXeCTBO 3HaYeHHH QyHKIMH. CriocoObl 3a1aHus
GyHKIHIA
4.2 I'padux pynkimm. Urenue cBoiicTB QyHKIMH 110 €€ rpaduKy
4.3 [Tpumeps! TpadrkoB QYHKIMHI, OTpasKaIONINX peaybHbIC TPOIECCHI
4.4 DyHKIMHU, ONHUCBHIBAIOIINE NPSIMYIO U 00PaTHYIO NPONOPIHOHATIBHBIE 3aBUCUMOCTH, X IpaduKu
4.5 OyHkmu y =x?% y = x?
4.6 Oyaknuu Y = Ly, y = |x|
4.7 I'padmyeckoe penreHne ypaBHEHUI U CHCTEM ypaBHEHHI
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEeHT COAEPKAHUSA
1 Yucia v BEIYUCICHUS
1.1 PanyoHaIbHBIE YHCIIA, UPPALMOHAIBHBIC YHCIIA, KOHEUHBIC U OECKOHEUHBIE JECSITHYHBIC IPOOH
MHOX€eCTBO JICHCTBUTEIBHBIX YHCEN, AEHCTBUTEIbHBIE YUCIA KaK OCCKOHEUYHbIE AECATUYHBIE APOOH.
1.2 B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM NEHCTBUTEIBHBIX UHCEN W KOOPAMHATHOU
npsiMoil. CpaBHEHUE NEHCTBUTEIBHBIX YHCEI
1.3 ApudmeTnyecKre IeHCTBUS C ICHCTBUTEIBHBIMH YU CIIAMH
W3mepenus, mnpuOmmwkeHus, OLEHKU. Pa3Mmepsl OOBEKTOB OKPYXAWOLIET0 MHpPA, UINTEIBHOCTh
1.4 MPOILIECCOB B OKpyxkaromeMm Mmupe. IIpuOmmxéHHOe 3HAuUCHHME BEJIMYMHBI, TOUHOCTh NPHUOIMKEHUS.
Oxpyrienue unceln. [Ipukuaka v OleHKa pe3yJIbTaTOB BEYICICHUH
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUS C OTHOM NepeMeHHON
2.2 JIuneliHoe ypaBHEeHMeE. PellieHne ypaBHEHUI, CBOISAIIMXCS K IMHEHHBIM
2.3 KBagpaTtHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIMXCS K KBaIPATHBIM
24 buxBanpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHMM TpeTbeld U 4eTBEPTOM CTENEHEH
Pa3NoKEHUEM HAa MHOKHUTEIN
2.5 Pemenne 1poOHO-panMOHATBHBIX YPaBHEHHH
2.6 Cuctems! ypaBHEHUH
2.7 YpaBHEHHUE C JABYMS TIEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenue cucteM IByX JIMHENHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
2.9 Pemenne cucrteM qByX ypaBHEHUH, OJTHO U3 KOTOPBIX JUHEHWHOE, & APYrOe — BTOPOU CTENEHU
2.10 I'paduueckas HHTEpHIpETaLNs] CUCTEMBI YPABHEHHH C IBYMSI IEPEMEHHBIMHU
2.11 Pernenne TeKCTOBBIX 3a/1a4 aNreOpanvdeckuM CrocoOoM
2.12 UucoBblE HEPABEHCTBA M UX CBOICTBA
2.13 PernieHne TMHEHHBIX HEPABEHCTB C OJHOU EPEMEHHOU
2.14 Pemenue cucteM JIMHEHHBIX HEPABEHCTB € OJTHOM NEPEMEHHOM
2.15 KBazpaTtHble HepaBeHCTBa
2.16 I'paduueckas nHTEpIpETALNs HEPABEHCTB M CHCTEM HEPABCHCTB C ABYMsSI HEPEMECHHBIMHU
3 DOyHKINU
31 Keangpatnunas ¢yskmus, e€ rpa¢uk u cBoicta. Ilapaboia, KOOpAMHATH BEPIIMHBI Mapadoibl, OCh
CHMMETPHH apadoIIb!
3.2 I'paduxu Gyuxmit y=KX, y=kx+b u ux cpoiicta
3.3 I'paduku byuxmmii y=K/X, y = x° 1 ux cBOWCTBa
3.4 I'padukm QyHKIMIA , U UX CBOWCTBA
4 UncnoBsle MOCIEJ0BATEILHOCTH
a1 OmpeznerneHne M criocoObl 3aJlaHWs YUCIOBBIX MOCIENOBATENbHOCTEH. 3amaHue Mocie0BaTeIbHOCTH
peKyppeHTHOH GopMyIoi 1 popMyIoi N-To WieHa




Kon

HpOBepﬂeMblﬁ 3JEMEHT COAECPKAHUA

492 Apudmernyeckass nporpeccus. DopMmynbl N-To  WiIeHA apUPMETUYECKOW MPOTPECCHU, CYMMEI
IIEPBBIX N WIEHOB
43 l'eomerpuueckas mnporpeccus. DopMmylibl N-T0  4YjieHa TEeOMETPHUYECKOW TMPOTrPEecCHH, CYMMBI
TIEPBBIX N YICHOB
44 N3o0pakeHne YiIeHOB apu(METHUSCKOW W TeOMETPHUYSCKONW MPOrpeccHii TOYKaMH Ha KOOPIUHATHOM
' MJI0CKOCTH. JINHEWHBIN M SKCIOHEHINATBHBIA POCT
45 CIo)XHBIE TPOTICHTBI

HHPOBEPAEMBIE HA OI'D TIO MATEMATHKE TPEBOBAHIS K PE3YJIBTATAM OCBOEHHA
OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHNA

Kon
MPOBEPSIEMOT0
TpeOOBaAHMSA

IIpoBepsieMble TPeGOBAHNSA K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbI OCHOBHOTO 0011[ero 00pa3oBanus Ha ocHoBe ®I'OC

YMeHune onepupoBaTh MOHATUSAMH: MHOMKECTBO, IOAMHOXECTBO, OINEPALUU HaJl MHOXKECTBAMH;
YMEHHE OIEepUpOBaTh MOHATHSIMH: TIpad, CBS3HBIA rpad, AepeBO, LUKI, NMPUMEHATh UX IPH
pelIeHny 3a/1a4; yMeHHe HCIOJIb30BaTh rpaduieckoe MpeacTaBiIeHne MHOKECTB JUIsS ONUCAHHS
peanbHBIX POIECCOB U SBICHUH, TPU PEIISHNUH 3a4a4 U3 IPYIUX yIeOHBIX IPEAMETOB

YmeHue OIICPpUPOBATh MNOHATUAMU: OIPEACIICHHUE, aKCHOMa, TCOpPEMaA, NOKAa3aTCIbCTBO; YMCHHUC
pacrio3HaBaTb HMCTHUHHBIC W JIOKHBIC BBICKA3bIBaAHHA, IPHUBOAUTHL IIPUMEPHBI U KOHTPIPHUMCEPEI,
CTPOUTH BBICKA3BIBAHUA U OTPUIIAHUA BBICKA3bIBaHHH

YMeHne onepupoBaTh NOHATHAME: HATypaJIbHOE YUCIIO, POCTOE U COCTABHOE YUCIIO, IETUMOCTh
HATYpPANbHBIX YHCEN, MPU3HAKU JEITMMOCTH, IeJI0e JICII0, MOAYNb YhCiia, OOBIKHOBEHHAS APOOb
U JecATHYHAs APOOb, CTAHAAPTHBIA BUI YHCIIA, PAllHOHAIBHOE YHCIIO, HPPAIMOHAIEHOE YHCIIO,
apudmMeTndeckuil KBaJpaTHBIH KOpEHb; YMEHHE BBIMOJNHATH JACUCTBUS C YMCIAMH, CPaBHUBATh
U YyIOpsAA04YMBaTh 4Hcia, NPEACTaBIATh YHMC/Ia Ha KOOPAWHATHOM MPSAMOH, OKPYIVIATH YHMCIA;
YMEHHE JeNaTh NPUKUAKY U OLIEHKY pe3yJIbTaTa BhIYMCICHUN

YMeHue omnepupoBaTh MOHATHAMH: CTENEHb C LENbIM IIOKa3aTeleM, apU(pMeTHUECKUH
KBaJpaTHBI KOpPEHb, MHOTOWIEH, ainreOpamyeckas IpoOb, TOXKISCTBO; 3HAKOMCTBO C KOpHEM
HaTypaJbHOW CTENEHUW OOJbIIEe EAWHHIBI;, YMEHHE BBINOIHATE pPAcYETHl HO (opMmynam,
npeoOpa3oBaHusl LENbIX, IPOOHO-PAllMOHANBHBIX BBIPAKCHMH M BBIPAXEHUIl C KOPHAMH,
pa3loKeHre MHOTOWICHa HA MHOXHTENH, B TOM YHCIIE C HCIIONB30BaHUEM (HOPMYN pa3HOCTH
KBaJIpaToB M KBaJpaTra CyMMBI U Pa3HOCTH

YMeHue onepupoBaTbh IMOHATUAMHU: YHUCIOBOE PABEHCTBO, YPABHEHUE C OJHOM IEPEMEHHOI],
YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHON; YMEHUE pELIaTh JIMHEHHbIE U KBaJpaTHbIE
ypaBHEHUS, APOOHO-pALMOHATIBHBIE YPABHEHHS C OJJHOI IepeMEeHHOM, CUCTEMBI ABYX JMHEHHBIX
ypaBHEHUIl, JTHHEHHbIC HEPAaBEHCTBA M MX CHCTEMBbI, KBaJpaTHbIE U APOOHO-pAIlMOHAIBHBIC
HEpPaBEHCTBA C OJHOW MEPEMEHHOH, B TOM 4HCIE IIPU PELICHUH 33aJad U3 APYIHX MPEIMETOB U
MPAaKTUYECKUX 3aad; yMEHHE HCIONb30BaTh KOOPAUHATHYIO MNPSMYK) M KOOPAMUHATHYIO
IIOCKOCTH ISl N300paXkKeHUs! peIleHUH YpaBHECHHUH, HEPABEHCTB M CHCTEM

YMeHHe OnepupoBaTh MOHATHAMU: (YHKIHWSA, Tpapuk (QYHKIUH, HyJU (PYHKIHUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TIPOMEKYTKU BO3pacTaHus, YObIBaHUS, HAOOJIbIIICe M HAUMEHBIIICE 3HAUCHHS
GyHKIUM, YMEHHE OTIEPUPOBATh MOHATHAMU: MPSIMAast MPOMOPIIHOHATBHOCTE, THHEHHAsT (QYHKITHS,
KBagpatnyHas (yHKIMs, oOpaTHas IPONMOPIUOHATIBHOCT, Mapabona, Turepboa; YMEHHE
cTpouth rpaduku (GyHKIUI, UCTIONIB30BaTh rpadMKU JUIS ONpEACICHHs CBOWCTB MPOLIECCOB U
3aBUCHUMOCTEH, JUTS PEIICHHs 3a/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB U PEATbHON KHU3HU; YMEHHUE
BBIPaXaTh (HOPMYJIaMH 3aBHCHMOCTH MEXK/y BEJIHUHMHAMU

YMeHHne onepupoBaTh MOHATUSIMH: TMOCTENOBATEILHOCTh, apU(METHUECKasT U TeoMeTpHYecKas
MPOTPECCHH;, YMEHHE HCIOIb30BaTh CBOWMCTBA TIOCIEIOBATEIBHOCTEH, (OPMYIBI CYMMBI U
0O0IIIero uwieHa MpH PEIICHWH 3a7ad, B TOM YHCIIe 3a/a4 M3 JAPYruX y4eOHBIX MPEIMETOB U pe-
aJIbHOM JKU3HHU

VYmMmenue peuiath 3ajia4v pasHbIX TUIIOB (B TOM 4YHMCJIC Ha NPOLCHTHI, JOJIU U 4YaCTH, ABUIKCHHC,
pa60Ty, HOEHY TOBApPOB U CTOMMOCTD ITOKYIIOK M YCJIYI', HAJIOTH, 3ada4u U3 obnacTu YHpaBJICHUA
JINYHBIMA M CEMEHHBIMH (I)I/IHaHCEIMI/I); YMEHHUE COCTABJIATH BBIPAXKCHUSA, YPaBHCHH, HCPABCHCTBA
U CHUCTEMbI TIIO0O YCJIOBHUIO 3aJadud, HCCICAOBATbL IIOJYYCHHOEC PpCIICHUE W OLCHUBATH
HpaBZ[OHO,I[OGHOCTB TMOJIYYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHUSAMH: (GHUTypa, TOYKA, OTPE30K, MpsiMasi, JIyd, JOMaHas, yrodi,
MHOTOYTONBHUK, TPEYrONbHUK, PaBHOOCAPCHHBIH W  PAaBHOCTOPOHHUI  TpPEYrONbHUKH,
NPAMOYTOJBHBIA ~ TPEYTrOJNBHUK, MeIWaHa, OHCCeKTpMca W BBICOTA  TPEYroJbHHKA,
YEeTHIPEXYTONIBHIK, MapajuiesiorpaMM, poMO, IPsSMOYTONBHUK, KBAAPaT, TPANELusl; OKPYKHOCTb,
KpYT, KacaTelbHast; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (DPUTYpamMM; YMEHHE pemaTh 3aJadd, B
TOM YHCJIE U3 NOBCEJHEBHOM XU3HH, HA HAXOXKICHUE T€OMETPUYECKUX BEJIIMYMH C IPUMEHEHUEM




Kon
IMpOBEPsIEMOro
TpeOoBaHUA

IIpoBepsieMble TPeGOBAHMS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBanus Ha ocHoBe ®I'OC

M3YYCHHBIX CBOHCTB Guryp u (hakToB

10

VYMeHHe omnepupoBaTh  IOHATHSAMH: PaBEHCTBO  (UIYyp, PaBEHCTBO  TPEYrOJbHHUKOB;
NapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YroJdl MEXIY NPAMBIMH, NEPIEHIUKYIP,
HaAKJIOHHAS, TIPOEKIWSI, moaodue (uryp, momoOHBIE TPEYTONBHUKH, CHMMETPHUS OTHOCHTENHHO
TOYKM W NPSIMOW; YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETpPHIO W mopobue uryp,
NapaJuIeIbHOCTh U NEPHEHIUKYIIIPHOCTD NPSIMBIX B OKPY’KAIOLIEM MUPE

11

YMeHHne onepupoBaTh NOHATHAMU: JUIMHA, PACCTOSIHUE, YToJI (BEJIMYMHA YIila, CHHYC M KOCHHYC
yria TpeyrojbHUKA), IUIOUIa/lb; YMEHHE OLEHHBATh pa3Mepbl MPEeIMETOB U OOBEKTOB B
OKpY’KalollleM MHUpPE; YMEHHUE MPUMEHSATh (POPMYIIBI MEPUMETPa U IJIOMIAId MHOTOYTOJIbHHKOB,
JUTMHBI OKPY)KHOCTH W IUIONIaJIA Kpyra, o0beMa MPSMOYTOJLHOTO TapajuiesieluIea; YMCHHE
MPUMEHATh TPU3HAKH PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHHKA,
teopemy [Tudaropa, TpUroHoMeTpU4IeCKHE COOTHOIICHUS JUISI BBIYMCIICHUS JIJTMH, PACCTOSHUM,
Iomaaei

12

YMeHne n300paxarth IIOCKHe QUTYphl M UX KOMOMHAIINY, TPOCTPAHCTBEHHbBIE (UTYPHI OT PYyKH,
C IOMOLIBIO YEPTEXHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU
CHMBOJIbHOMY OIHCaHUIO

13

VYMeHHe OnepHpoBaTh IMOHATUAMU: NPSMOYTOJBbHAs CHCTEMa KOOPAMHAT; KOOPJIMHATHI TOYKH,
BEKTOp, CyMMa BEKTOPOB, IIPOM3BEECHIE BEKTOpa HA YUCIIO, CKAIIPHOE IPOU3BEACHIE BEKTOPOB;
YMEHHE HCIOJIB30BaTh BEKTOPHI M KOOPAMHATHI JJIS TIPECTABICHUS JaHHBIX M PEIIeHUs 3a/1a4, B
TOM YHCJIE U3 APYTUX YUEOHBIX NIPEIMETOB M peaJbHOMN KHU3HU

14

YMeHne onepupoBaTh MOHATHAMHU: CTOJNOWKOBBIE M KPYTOBBIE TUATrPaMMEI, TaOJIHIIBI, CpenHee
apu¢MeTHUecKoe, MearaHa, HauboJbllIee U HAUMEHbIIEe 3HAUeHHs, pa3Max 4YHCIOBOrO Habopa;
YMEHHE H3BJIEKaTh, MHTEPIPETHUPOBATh M MPeoOpa30OBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
TabJHMIax U Ha JUarpamMMax, OTPayKaroIIyl0 CBOMCTBA M XapaKTEPUCTHKH PEaIbHBIX IPOLIECCOB U
SIBJICHUH; YMEHHE Paclio3HABATh N3MEHYMBHIE BEJIMYMHBI B OKPY)KAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATHUSIMU: CITyYalHbIH OMBIT (CIyYailHbIA YKCIIEPUMEHT), JIEMEHTAPHOE
coObITHE (DIIEMEHTAPHBIA HCXOJ) CIIydallHOTO OIbITa, CIy4aiHOEe COOBITHE, BEPOATHOCTH
COOBITHS; YMEHHE HAXOJUTh BEPOSITHOCTH CITy4aitHbIX CoOBITHI B OIBITaX
C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHSMU; YMEHUE PEIlaTh 3a1a4id METOJIOM OPTaHU30-
BaHHOTO repedopa U ¢ MCHOJIb30BaHUEM PABUIIA YMHOXKEHHS; YMEHHE OILIEHHUBATh BEPOSTHOCTH
PCalIbHBIX COGLITHﬁ u HBJ’IeHHﬁ, MOHUMATDH POJIb MPAKTUYCCKU NOCTOBEPHBIX W MAJIOBCPOATHBIX
COOBITHH B OKpYXAaIOI[eM MHMpE M B >KU3HH; 3HAKOMCTBO C TOHSATHEM HE3aBUCHMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEI M €0 POJIbI0 B MACCOBBIX SIBIICHHSX

16

YMeHue BbIOMpaTh MOAXOISIINNA H3YyYeHHBIN METO AJS PELICHUs 3a1ayul, IPUBOAUTE MIPUMEPHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B IPUPOAE U >KU3HU, PACIO3HABaTh IPOSIBJICHUE 3aKOHOB
MaTEeMaTHKH B HCKYCCTBE, OIIUCHIBATh OTJEIbHBIE BBIIAOIIUECS PE3YIbTATHI, IOy4YEHHBIE B XO/€E
pa3BUTUS MaTeMaTHKM KaK HayKd, IPUBOAUTH IPUMEPHl MaTEMaTHUECKUX OTKPBITUH M HX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOI HCTOPUU

INEPEYEHb 3JIEMEHTOB COJIEPXXAHNA, [IPOBEPAEMBIX HA OI'D 11O MATEMATHKE

HpOBepfleMbIﬁ IJEMEHT COACPKAHUA

Koa
1 Uucna v BEIYHUCIEHUS

1.1 HarypanpHble n nensie gucna. [Ipi3Haky JeTMMOCTH HENTbIX YHCeT

1.2 OOBIKHOBEHHBIE U ACCATHYHbIE POOH, IPOLIEHTHI, 0ECKOHEYHBIE TTIEPHOANIECKUE TPOOH

1.3 PanyonanbHbIE YrcIa. ApuMETHIECKHE ONEepAIiH C PAIMOHATLHBIMHI YHCIIAMH

1.4 JeicTBurenpHbIe yncaa. AprdMeTHieckue onepannuu ¢ AeHCTBUTEILHBIMI YHCIAMH

1.5 [TpubnxEHHbIC BEIYUCICHIS, TPaBIJIa OKPYTIICHHSI, TPUKHUIKA M OIICHKA PEe3yNIbTaTa BEIYUCICHUH
2 Anrebpandeckue BEIPaKEHUS

2.1 ByKkBEHHbIEC BBIpaXKCHHUS (BBIPASKECHHS C TEPEMECHHBIMH)

2.2 CreneHs ¢ 1enbM nokasaresneM. CTeneHs ¢ palioHaIbHBIM NoKa3zaTeneM. CBONCTBA CTENEHU

2.3 MHoOrouneHsI

2.4 Anrebpandeckas TpoOb

25 Apudpmerndeckuii KOpEHb HaTypaJabHOI CTEIICHHU. HeiictBus

¢ apu(pMeTHIECKIMHU KOPHIMH HaTypaJbHON CTETIeHH

3 YpaBHEHNUS 1 HEPABCHCTBA

3.1 Llensle 1 qpoOHO-paOHANIbHEIE YpaBHEHHs. CHCTEMbI M COBOKYITHOCTH YPaBHEHHH

3.2 [enpie u ApoOHO-panMOHATBHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB




HpOBepﬂeMblﬁ 3JEMEHT COAECPKAHUA

Kon
3.3 Pelienre TeKCTOBBIX 3a1a4
4 UncIioBbIe MOCIIEI0BaATETHHOCTH
4.1 ITocneaoBaTeaLHOCTH, CIIOCOOBI 3aJaHMsI IIOCIIEI0BATEILHOCTEH
4.2 ApubdmeTndeckas U TeoMeTprUecKas mporpeccun. Gopmyia CIOKHBIX MPOICHTOB
5 OyHKIIMU
@ynkiys, crocodbl 3amanus QyHkiuu. padux dysakmun. OOmacTe ompeneneHHs M MHOMXKECTBO
51 3HaueHnid ¢yHknud. Hymn ¢ynaknmu. [IpoMexyTKH 3HaKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH
¢byHKIIEA. MakcuMyMbl B MHHUMYMBI (yHKIMA. Hamboublliee 1 HanMeHbIlee 3Ha4eHHWe (QYyHKIMHA Ha
MPOMEXKYTKE
6 Koopnvnate! Ha psiMOii ¥ TUIOCKOCTH
6.1 Koopnunaraast npsimast
6.2 JlexapToBBI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuveckne QUTYpHI U UX CBOWCTBA
7.2 TpeyronbHuk
7.3 MHOTOyTOJILHUKH
7.4 OKpPY>KHOCTb U KPYT'
7.5 M3Mmepenne reoMeTprIecKruX BeJTMUUH
7.6 BekTopb! Ha TNIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OmnmcaTenpHasl CTAaTHCTHKA
8.2 BeposTHOCTB
8.3 Komb6uHaTopuka
8.4 MHoecTBa
8.5 I'padwr

YYEBHO-METOJANYECKOE OBECIMIEYEHUE OGPA30BATEJIBHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

1. Maremaruka. Anre6pa: 7-if kiacc: 0a30BbIi YPOBEHb: yueOHUK; 15-¢ u3ganue, nepepaboTaHHOE
MakapseraeB FO.H., Munniok H.I'., Hemkos K.W. u np.; mox penakmueii TensikoBckoro C.A.
AxkunonepHoe o0miectBo «M3natensctBo «lIpocBemienue»

2. + Maremaruka. Anredpa: 8-i kiacc: 0a30BbIf ypOBeHB: yueOHUK; 16-¢ u3manue, mepepadoTaHHOe
Makapseraes FO.H., Munmtok H.I'., Hemkos K.W. u np.; mox penakuueii TemsikoBckoro C.A.
AxkunonepHoe o0miectBo «M3natensctBo «lIpocBemienue»

3. * Maremaruka. Anredpa: 9-i kimacc: 6a30BbIf ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepadoTaHHOE
Makapsrues F0.H., Munntok H.I'., Hemkos K.W. u 1p.; nox penakuueit TemnsikoBckoro C.A.
AxkunonepHoe o0miectBo «M3natensctBo «lIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Maremaruka. Anreopa: 7-ii kiaacc: 0a30BbIi YPOBEHb: yueOHUK; 15-¢ u3ganue, nepepadboTaHHOe
Makapsrues F0.H., Munntox H.I'., Hemukos K.W. u np.; nox penakuueit TensikoBckoro C.A.
Axunoneproe obmectBo «M3xarensctBo «IIpocBenienue»

2. * Marematuka. Anredpa: 8-i kiacc: 0a30BbIi ypOBeHb: YUeOHUK; 16-¢ u31aHue, nepepadoTaHHOe
Makapsrues FO.H., Munntox H.I'., Hemikos K.W. u np.; nox penakuueit TensikoBckoro C.A.
Axkunonepnoe obmectso «M3narensctBo «IIpocsemienney

3. * MaremaTuka. Anredpa: 9-i kiacc: 6a30BbIi ypOBeHb: YueOHUK; 15-¢ u3aanue, nepepadoTaHHOe
Makapseraes FO.H., Munmtok H.I'., Hemkos K.W. u np.; mox penakmumeit TenskoBckoro C.A.
Axunoneproe obmectBo «M3xarensctBo «IIpocBenienune»

4. Aunre6bpa. JluaakTuueckue MaTepuaiisl. 7 Kiacc: yued. mocobue [yist 001ieo0opa3oBat. opranu3sariuii / JI.
W. 3BaBuy, JI. B. Ky3uenosa, C. b. CyBopoBa. — 25-¢ u3a. — M.: [Ipocsenienue, 2022

5. Aunrebpa. AugakTudyeckue Marepuaisl. 8kiacc: y4ue0. mocodue 1 obmeobpasosar. opranuzanuii / JI. U.
3Basuy, JI. B. Ky3nenosa, C. b. CyBopoBa. — 25-¢ u3g. — M.: IIpocsemenue, 2022

6. AunreOpa. lunakruueckue Marepuaibl. 9 kiaace: yueb. mocodue s o0iieoopaszonar. opranusanuii / J1.
W. 3BaBuy, JI. B. Ky3nenosa, C. b. CyBoposa. — 25-e uzn. — M.: IIpocsemenue, 2022..




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://m.edsoo.ru/3T9611VNP

PABOYAS ITPOT'PAMMA 110 YYEBHOMY IIPEJMETY
«MATEMATUKA»

YUYEBHOI'O KYPCA «'EOMETPHUSA» B 7-9 KITACCAX

HOACHUTEJIBHAS 3AITUCKA

PaGouast mporpamma ydyebHOro mpeamera «MaTemaTHKa» Ha YpOBHE OCHOBHOTO
oOuiero oOpa3oBaHus pa3paboTaHa B COOTBETCTBUU C MPUKA30M MUHIPOCBEUICHUS
Poccun ot 31.05.2021r. Ne 287 «O06 yTtBepxkaeHUN (eaepalbHOrO roCy1apCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAAPTa OCHOBHOIO O0IIEro 00pa3oBaHus» (B pelaklUy IMPUKa30B
MunnpocsenieHust PO ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne
1028, ot 22.01.2024 Ne 31); mpuxazom MuHucTepcTBa MpocBemieHus Poccuiickoi
®epnepanuu ot 18.05.2023 Ne 370 «O06 yTBepkaeHun QpeaepaibHOM 00pa3oBaTEIbHOM
MporpamMMbl OCHOBHOTO 0011ero oopazoBanus» (¢ uzamenenusamu ot 01.02.2024 Ne 62, ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704); npuka3zom MuHucrepcTBa npocsemieHus PO
ot 18.06.2025 Ne 467 «O BHECEeHMM U3MEHEHHU B HEKOTOpBIE NpPHUKa3bl MuHUCTEPCTBA
oOpazoBanust M Hayku Poccuiickoii ®eneparmun v MuHHCTEpCTBa NPOCBEUICHUS
Poccuiickoii  ®denepanuu, Kacatouecss (enepaibHbIX 00pa3oBaTENbHBIX MPOrpaMMm
HayaJbHOTO 00IIero o0pa3oBaHUs, OCHOBHOTO 001mero oOpa3oBanus»; [Ipukazom
MunuctepctBa npocerieHus P® or 08.10.2025 Ne 729 «O BHeceHUM H3MEHCHUU B
HEKOTOpblE MpuKazbl MwuHuctepcTBa npocBemieHuss  Poccuiickon — @enepanuu,
Kacarorqiecs  (eaepalibHBIX  00pa30BaTEIbHBIX MPOrpPaMM  HAYaJIBHOTO  OOIIEro
oOpa3oBaHusi, OCHOBHOTO OOIIET0 00pa3oBaHUS M CPEAHETO OOIIEro O0O0pa3oBaHUS»;
ITpukazom MunucrepcrBa mnpocsenieHus P® or 10.11.2025 Ne 808 «O BHecenuu
W3MEHEHUM B HEKOTOpbIe MpuKa3pl MuHHCTEpCTBAa IpocBenieHus Poccuiickoi
Qenepaunu, Kacawomuecs QenepaabHbIX 00pa30BaTEIbHBIX MNPOrpaMM HAdalbHOTO
oOmiero o0pa3oBaHMs, OCHOBHOTO OOIIEro o0Opa3oBaHUsI U CpeAHEro oOIIero
oOpa3zoBaHusi», Ha ocHOBe MDenepajibHON paboueil NporpamMmbl MO MaTeMaTHKE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

Pabouasi mporpamma mo MaTeMaThKe OTpaykaeT OCHOBHbIe TpeOoBanus DI'OC
OOO K JUMYHOCTHBIM, METANpPEIMETHBIM U TNPEIMETHBIM pe3yJibTaTaM OCBOEHUS
o0pa3oBaTeNbHBIX MPOTPAMM U Ja€T MPEJCTaBICHUE O IENSIX 00yUYeHHUs, BOCTIUTAHUS U
pa3BUTUs, OOyYalOIIMXCsS  CpPEACTBAaMH  y4eOHOro  MpeIMeTra, YCTaHABIIMBAET
00s13aTeNTbHOE TPEIMETHOE COJEp)KaHHe, MPEeAyCMaTpUBAaeT paclpeiesieHue €ero Io
KJlaccaM U CTPYKTYPUPOBAHME €ro IO pas3jiesiaM UM TeMaM Kypca, Ja€T paclpeaeiieHue
y4eOHBIX 4YacoB MO TEMAaTHYECKUM pas3lesaM Kypca U MpeayCMaTpuBaeT
MOCJIEAOBATEILHOCTh UX M3YUYEHHS] C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKM Yy4eOHOro TmpoIecca, BO3PACTHBIX OCOOEHHOCTEM OOydaromuxcs;


https://m.edsoo.ru/3T9611VNP

OmpeNesieT BO3MOXKHOCTH MpeaMera i pealu3aluu TpeOoBaHW K pe3yibTaTam
OCBOEHHMSI MPOrpaMMbl OCHOBHOI'O 00IIEero oOpa3oBaHus, TpeOOBaHUU K pe3yjbTaTam
oOy4eHHsI MaTeMaTUKe, a TAK)KE€ OCHOBHBIX BUIOB JIEATEILHOCTH O0yYarOIIHXCS.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «I'EOMETPU S

['eoMeTpus Kak OMH M3 OCHOBHBIX Pa3lE€iOB IIKOJIbHOM MAaTEMATUKHU, UMEIOIIHI
CBOEH 1IeNbI0 00€CTIeUnTh M3Y4YEHHE CBOMCTB M pa3MepoB (QUIYp, UX OTHOUICHUU U
B3aMMHOE DAacCIIOJIOKEHHE, OIUPACTCS Ha JIOTHYECKYIO, J0Ka3aTEIbHYIO JIMHUIO.
[leHHOCT, W3y4YeHUsT TEOMETPUM Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHuUs
3aKJII0YAeTCST B TOM, YTO OOYYalOIIMICS YYUTCA MPOBOAMUTH JOKa3aTelbHbIC
pacCykJeHus, CTPOUTHh JIOTHYECKHE YMO3AKIKOYCHUS, JIOKa3blBaThb HCTUHHBIC
YTBEPXKAECHUSI U CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIACHHUS «OT
MPOTUBHOTO», OTJMYAaTh CBOWCTBA OT TPU3HAKOB, (OPMYIHPOBATh OOpaTHBIC
YTBEPKACHUS.

HEJb U3YYEHUSA YYEBHOI'O KYPCA «'EOMETPUS

Lenpio uzydyeHus: yueOHoro kypca «I'eomeTpus» sSBISETCS MUCIIOJIb30BAHUE €€ KaK
WHCTPYMEHTA TMpPU PENICHUM KaK MaTEMATHYECKUX, TAK W MNPAKTUYECKUX 3aj]ad,
BCTpEYAIOUIUXCS B peabHOM >kU3HU. OOyyarolmuics TOJKEH HAyYHUThCS ONPEAENATh
reOMETPUYECKYI0 (PUTYPY, OMUCHIBATH CJIOBAMHU YEPTEK WU PUCYHOK, HANTH MUIOIIAIh
3€MEJIbHOI0 y4acTKa, paCCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO KaOemns Win
TpebyeMble pa3Mephl rapaxa st aBTomMoOuis. [lpu pelieHun 3agad MpakKTHUYECKOTO
XapakTepa OOydYarouuics YYUTCS CTPOUTh MaTEMaTUYECKUE MOJCIHU PEabHBIX
YKA3HECHHBIX CUTYallli, IPOBOJAUTH BBIUMCIICHUS U OLIEHUBATH IOJIyYEHHBIN pPE3yJIbTar.

BaxkHo mnomuepkuBaTh CBSI3M TE€OMETPUM C JAPYTUMU YYEOHBIMU MpEAMETaMH,
MOTHUBUPOBATh UCIOJB30BaTh OINPEICICHUS TEOMETPUYECKUX (GUTYp U TIOHSTHH,
JEMOHCTPUPOBATH MPUMEHEHHUE TOJIYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBA3U
HauOosee SpKo BUAHBI B Temax «Bektopel», « TpUroHOMETpUUECKHE COOTHOIICHUSY,
«Meton koopaunat» u «Teopema [Tudaropar.

MECTO YYEBHOTI'O KYPCA «'EOMETPUS» B YYHEBHOM IIVIAHE

VYuebnbiit kypc «l'comeTpus» BKIIOYAET CISAYIONIMEC OCHOBHBIE pPa3Jeibl
conepxkanusi:  «l'eomerpuueckue ¢Gurypel U  UX  CBOMcCTBa», «M3mepeHue
F€OMETPUYECKUX BEJIMUUHY», «JleKapTOBbI KOOpAMHATHI HA IUIOCKOCTH», «BEKTOpH»,
«/IBmxenust mnockoctuy, «IIpeodpazoBanus mogo0ous».

OOmiee YMCIO 4YacoB, PEKOMEHIIOBAHHBIX [UIsi M3y4YeHHs] Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kitacce — 68 yacoB (2 yaca B Henelno), B 8 kiacce — 68
yacoB (2 Jaca B HeZiento), B 9 kinacce — 68 yacoB (2 4aca B HEZAEINIO).

COILEPKXAHUE OBYUYEHUA
7 KIIACC

Havansabie nonsatust reomerpun. Touka, mpsiMast, OTpE30K, Jiyd. YTos. Buasl yrios.
Beptukanbable M cMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapannenbHOCTh U NEPIIEHAUKYISIPHOCT IpAMbIX. CuMMeTpuuHble purypbl. OCHOBHBIE
CBOMCTBA OCEBOM CUMMETpUHU. [IpuMepbl CUMMETPUU B OKPYKAIOIIEM MUPE.



OCHOBHBIE NTOCTPOEHUS ¢ TOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroapHuk. Bricora,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEApEeHHBINM 51 PaBHOCTOPOHHUU TPEYTOJIbHUKHU. Hepasenctro
TpeyroiapbHuka. CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M IPU3HAKU IMAPAJUIEIBHBIX IpsAMbIX. CymMMa YIJIOB TpEyroJIbHHUKA.

Breninue yriel TpeyroibHuKAa.

[IpsMoyronbHblld  TpeyrodpHUK.  CBOWCTBO  MEOUaHbl  IPSIMOYTOJIBHOTO
TPEyTOJbHHKA, NPOBEACHHOM K TunoreHyse. [Ipu3Hakum paBeHCTBA NPAMOYIOJIbHBIX
TPEYroJIbHUKOB. [ IpsIMOYTrONIbHBII TPEYTOABHUK € YoM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O JJIMHE
JOMaHO#, TeopeMa O OojblleM yriae u OoJblIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuueckoe mecTo To4yek. buccekTpuca yriia u CEpeIMHHBIN NEPIICHIUKYIISP
K OTPEe3KYy KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJia U IHAMETP, UX CBOMCTBA. B3auMHOE pacmnoiokKeHue
OKpy’)kHOCTH M TmpsMou. KacarenpHas M cekymas K OKPYKHOCTH. OKpy>KHOCTB,
BIIMCaHHAas B yroJ. BrincanHas u onvcaHHasi OKPY>KHOCTH TPEYIrOJIbHUKA.

8 KVIACC

YerslpexyroapHuku. [lapamienorpaMM, €ro MNpU3HAKM M CBOMCTBA. YacTHbIE
cllyyad mapajuieorpaMMoB (TIPSMOYTOJBHUK, pOMO, KBajpaT), MX NPU3HAKU W
cBoiicTBa. Tpanenus, paBHOOOKas Tpareuus, ee cBoicTBa U npu3Haku. [IpamoyronsHas
Tpaneuus.

Meron ynsoenuss Menuansl. lleHTpanpHas cummerpus. Teopema @Paneca u
TeopeMa O MPOMOPLHUOHATBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Tonobue TpeyrodbHUKOB, KodpuuueHt mnogodus. IlpuszHaku nomoOus
TPeyrojabHUKOB. [I[puMeHeHne nogoous npu peleHuH NPakTUIECKUX 3a/1a4.

CpoiictBa miomaned reoMmerpudyeckux @uryp. Dopmynsl IS IUIOMIAIA
TpPEYroJibHUKa, NapajienorpaMma, pomoda u Tpaneuud. OTHOUIEHHE IUIOLIAAeH
MoA00HBIX (uUryp.

Brruncienne mnmomane TpEYroJlbHUKOB W MHOTOYTOJBHHMKOB Ha KIJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemieHUn
MIPaKTUYECKUX 3a]a4.

CHuHyC, KOCHHYC, TaHI€HC OCTPOrO YIVIa HPSIMOYIOJBHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTOHOMETpUUYECKUE (DYHKIMH YTJIOB B
30°, 45° u 60°.denepanshas paboyas nporpamMma | Maremaruka. 5—9 kinacchl (6a30Bblii ypOBEHb)

BrniucanHble W LEHTpajdbHBIE YTJIBI, YTOJd MEXIY KacaTeJIbHOW M XOPAOU. YTJIbI
MEXAY XOpJaMHh U CEKYyIIMMU. BIUCAaHHBIE W ONHCAHHBIE YETHIPEXYTOJbHUKHU.
B3auMHoe pacnonoxenue aByx OkpyxHocTe. Kacanme okpyxknocreir. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.



9 KIIACC

Cunyc, xocunyc, taureHc yriioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIBI TPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeOopema CHHYCOB. PemeHune
NPAKTUYECKUX 3a7ad C MCIOJIb30BAHHEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 MpPOHU3BENECHUU OTPE3KOB XOP[, TEOPEMBI O MPOU3BEACHUH OTPE3KOB

CEKYILUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpA, COHAIIPABIEHHbIE BEKTOPHI, IPOTHUBOIOJIONKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH
HaJ BEKTOpaMu. Pa3lokeHWe BEKTOpa II0 JIByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunater Bekropa. CKansipHOE NPOU3BENACHHE BEKTOPOB, IPUMEHEHHE I
HAaXOKJEHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTU. YPAaBHEHUS IPSAMOW U OKPYKHOCTH B
KOOPJIMHATAX, IIEPECEUYCHHE OKPYXKHOCTEW M NpsMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYXKHOCTH. I'pagycHas W paguaHHas
Mepa yriia, BBIYMCIIEHHE ITMH AyT OKpykHOocTel. [1nomane kpyra, cekropa, cerMeHTa.

JIBUKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH (QUIYyp (dJIEeMEHTapHbIE
npencraiienus). [lapamnensublii nepenoc. [ToBopor.

HNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl Y4ye€OHOro Kypca K KOHILY
o0yueHust B 7 KJacce.

Pacnio3HaBaTh u3y4eHHBIE T€OMETPUUYECKHE (UTYPBI, OMPENESATh WX B3aHMMHOE
pacrnoyiokeHue, H300pakaTh T'E€OMETPUYECKUE (QUTYPHI, BBIIOJHITH YEPTEKHU IO
YCIOBHIO 3a7auu. M3mepsATs JMHEMHbIE W YIJIOBbIE BeIWYMHBI. Pemare 3agaum Ha
BBIUHCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoguTh TpyOyI0 OIEHKY JMHEHWHBIX W YIJIOBBIX BEJIWYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB PUPOAHBIX 00BEKTOB. PaznuyaTs pa3Mepsl 3TUX 0OBEKTOB
IO TIOPSAJIKY BEJIUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh IPU3HAKUA U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTMYECKUE PACCYXKICHUS C MCIIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[Tonmp30oBaTbCs  NpPU3HAKAMHU  PABEHCTBA  MOPSIMOYIOJIBHBIX — TPEYTOJBbHUKOB,
CBOVMCTBOM MEIMAaHbI, MMPOBEACHHONW K TMIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIbHHKA, B
pPELICHUY T€OMETPUUECKUX 3a]1a4.

Onpenenars MapauieTbHOCTh MPSIMBIX C TTOMOIIBIO YTJIOB, KOTOpbIE 00pasyeT ¢
HUMU cekymas. Onpenensars MNapauieIbHOCTh MNPSMBIX C TOMOIIBIO pPaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU NPsIMOM.



Pemrats 3aaun Ha kieTyatoi Oymare.

[IpoBOANTE BBIYMCIEHHUS UM HAXOJUTh YMCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
F€OMETPUYECKUX 3aJadaX C HCIOJIb30BAHMEM CYMMBI YIVIOB TpPEYIOJBbHHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BAaHHBIX IIPU IEPECEUYECHUU  JIBYX
IapaJuICIbHBIX MPSAMBIX CEKyIEH. PemaTe npakTuyecKue 3a1a4n Ha HaXO0KICHUE YIJIOB.

Braners NOHATMEM Te€OMETPUYECKOTO MeECTa TOYEK. YMEThb ONPENEIATh
OMCCEKTpUCY yIia M CEPEAUHHBIA NEPIEHIUKYJAP K OTPE3Ky KaK I'€OMETpUYECKUE
MecTa TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMETpa
OKPY>XHOCTH, II0JIb30BaThCSl MX CBOMCTBAMHM. YMETh IPUMEHATH 3THU CBOWCTBA IIPH
peuIeHUH 3aa4.

Biiagers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
ee wueHtp. llonmp3oBarbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA
[IEPECEKAIOTCA B OJJHOM TOYKE, U O TOM, UTO CEPEAMHHBIE NEPIICHIUKYIISAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners moHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJB30BaThCA TEOPEMOM O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOU U paguyca, IPOBEACHHOTO K TOYKE KaCaHMUs.

ITonp30BaThCAd MPOCTEUIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMH, ITOHMMATh MX
MIPAKTUYECKAN CMBICIL.

[IpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C IOMOIIBIO LUPKYJIS U
JIMHENKH.

[IpenMeTHBIe peE3ynbTaThl OCBOCHHUS IIPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacrio3zHaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TTOJIb30BATHCS
MX CBOMCTBaMU MPH PEIICHUU T€OMETPUYECKUX 3a/1aU.

[IpuMeHATH CBOIMCTBA TOUYKHM MEPECEUEHUsI MEIMAaH TPEYyrojbHUKa (IIEHTpa Macc) B
pelLIeHUH 3a1a4.

Bnagere moHATHEM CpeaHEW JMHUM TPEYrOJbHUKA W TPAalelUHWH, NMPUMEHITHh HX
CBOWCTBA IIpU pELICHUMU TreomeTpuueckux 3anad. llomp3oBarbes teopemon daneca u
TEOPEMOU O MPONOPUMOHAIBHBIX OTPE3KAX, IPUMEHATH UX IS PELICHUS TPAKTUYECKUX
3a1ad4.

[IpuMeHsTh TpU3HAKKM MOJ00US TPEYrOJbHUKOB B PEIICHUU T€OMETPUUYECKHUX
3ajad.

[Tons3oBaThess  Teopemoit  Iludaropa s pelieHHss TEOMETPUYECKHX U
MpakTH4YecKkux 3aaad. CTpouTh MaTEMaTUUECKYH) MOJEIb B IMPAKTHYECKUX 3ajayax,
CaMOCTOSITEJILHO TTPOBOJAUTH YEPTEK U HAXOJTUTh COOTBETCTBYIOITUE JTTUHBI.

Bnagets moHsATHAMH CHHYCa, KOCHMHyca W TaHT€HCa OCTpOro yrjia
MPSMOYTOJIBHOTO TpeyrojbHUKA. [l07b30BaThCS ATUMU TOHATHUSMH JJII PEIICHUS
MPAKTUYECKUX 3a/1ad.

Beruucnare  (pa3nuuHbIMUA - CIIOcOOaMu) IUIONIAAL TPEYroJIbHUKA W TUIOMIAIU
MHOTOYTOJIbHBIX (Uryp (Mmoas3ysch, TA€ HEOOXOAUMO, KalIbKylIsTOpoM). [IpuMeHsTh
MOJTYyYEHHbIE YMEHHS B IPAKTUUECKUX 3a/1a4aXx.



BraneTs NOHATHUSAMU BOMCAHHOTO U LIEHTPAIBHOIO YIJIa, UCTIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpAaMH (CeKYIMMHU) U yrie MEeXIy KacaTeJbHOU U
XOpAOH MPU PEIICHUU T€OMETPUUYECKUX 3a/ay.

Brnanerr mOHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUH 3a]1a4.

[IpuMeHsATh MOJIydYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE
MOJIEIN JJIsl 33]]a4 peajbHOM >XKM3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C
OpUMEHEHUEM TMOAOOUS U TPUTOHOMETpUHM  (TOJB3YyACh, TJ€  HEOOXOAMMO,
KaJIbKYJISITOPOM).

[IpenMeTHble pe3ynbTaThl OCBOCHUS MHpOrpaMMbl Y4yeOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (DYHKLIMHU OCTPHIX YIVIOB, HAXOJIUTh C MX MOMOIIBIO
pa3iaNyYHbIE AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJIbHUKA («pElIeHne MNpSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). Haxonuts (C NOMOLIBIO KalbKyJIATOpa) [JIMHBI W YIJbl IS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb3oBaTbea  (opMmysnaMu MNPHUBEACHHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JUISI HAXOXICHUS COOTHOLIEHWM MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HaXOXIACHUS PAa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOB)), TPUMEHATh UX MPHU PEIICHUU
r€OMETPUYECKUX 3a]1aY.

Brnagere moHATHSAMH NpeoOpa3oBaHMs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Guryp. Ilonb3oBaTecs cBOMCTBaMU MOA00US NPOU3BOJIBHBIX (DUTYP, YMETh
BBIUUCIATh JJIMHBI U HAaXOOUTh YIJIbI Y MOA0OHBIX Quryp. Ilpumensts cBoiicTBa
noj00usl B MPaKTUYECKUX 3ajadyax. YMETh NPUBOAUTH MPUMEPHI MOAOOHBIX (UTyp B
OKPYXarOIEM MHUpE.

[Tonb30oBaTbcad TEOpeMamMH O TPOU3BEAEHUU OTPE3KOB XOpH, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpPAMH, TIOHUMATh UX T€OMETPUUYECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PEIIEHUHM TEeOMETPUYECKHX M (¢u3nyeckux 3agad. lIpuMeHsTh
CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB JJIsl HAXOKIEHUS JUIUH U YTJIOB.

ITonb30BaTbCd METOIOM KOOPAMHAT HA IJIOCKOCTH, NIPUMEHATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Braners NOHSATHSMU NMPABUIIBHOIO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH, JJTMHBI
IAYTH OKPY’KHOCTH U PaJMaHHOW MEphl YIJia, yMETh BBIYUCISTH IUIOMIAb KPyra U €ro
yacteil. [[puMeHsITh MOJyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxonute ocu (WM 1EHTpb) CUMMETpUM (GUTYp, TPUMEHSATH JBUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITyYasix.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTHUYECKHE
MOJENU JUIsl 337a4 peajbHOM >KHU3HU M MPOBOAMTH COOTBETCTBYIOIME BBIYMCIICHUS C
OpUMEHEHHEeM Toa0o0us M  TPUTOHOMETPHUUECKUX (QYHKUMHA (MOJB3YysCh, TJe
HE00XO0MMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HavmeHoBaHWe pasdernos 1 TeM Npor paMmbl \ Konnuectso yacos \ OnexTpoHHble (LMdpPOoBbIE) 0bpasoBaTerbHbIe
n/n Boero| KoHTporbHble MpakTuyeckmne pecypebl
paboThbI paboThbI
1 MpocTenLume reomeTpmyeckne gurypbl U UX CBOUCTBA. 14 https.//m.edsoo.rt/SCDUTTDXL
M3mepeHune reomeTpruyeckmx BeNmMUmH
2 | TpeyronsHukm | 22 | 1 I |Ihttps://m.edsoo.r/LUWH113V3 |
3 |[NapannensHbie npamble, cymma yrios TpeyrombHuka | 14 | 1 | |https.//m.edsoo.ru/C3QIURDV 5 |
4 | OkpysHOCTb 1 Kpyr. I'eOMETpHYECK e MOCTPORHMS [ 14 ]| 1 [ |https.//m.edsoo.ru/ZCZQS49CU |
5 | MosToperine, o6obLueHe 3HaHMiA [ 4] 1 I Ihttps.//m.edsoo.r/RABLV3V2 |
|OBLLEE KOIMYECTBO YACOB MO NPOrPAMME | 68 | 4 [ 0 I |
8 KVIACC
Ne HanmeHoBaHme pa3aernos 1 TEM Npor pamMmb \ KommuectBo yacos \ OneKTPOHHbIe (LMdPOoBbIE)
n/n Beero|| KoHTporbHble || MpakTudeckue 0oBpasoBaTerisHble pecypch|
paboTbl paboTbl
1 |[YetbipéxyromnbHikm | 12 | 1 | | |https://m.edsoo.ru/ZL R3S406D |
2 ||[Teopema ®areca n Teopema o NpornopLMOHarbHbIX OTPE3KaX, 15 1 https.//m.edsoo.ru/F805Z09Y 8
NogobHbIe TPEYrOnbHUKM
3 |[Mrowanb. HaxoxaeHve nrowgaen TpeyrosibHUKOB U 14 1 https.//m.edsoo.ru/QLJ1QDOEP
MHOrOyronbHbIX guryp. lNrowaam NoaodHbIX guryp
4 ||Teopema Muderopa u Havana TpUroHomeTpun [ 10 ] 1 [ ||https.//m.edsoo.ru/4ZHRPY M8W |
5 |[Yrnbl B OKPY>XHOCTU. BnncaHHbIe 1 ONUCaHHbIe 13 1 https://m.edso0.ru/J2JOK38GT
YeTbIpeEXYrofibHUKK. KacarenbHble K oKpyKHOCTU. KacaHue
OKpPY>XHOCTEMN
6 |[MosToperine, obobLueHme sHaHMiA 4 1 [ Ittps://m.edsoo.ru/L XOAV 0G6P |
|OBLLEE KOIMYECTBO YACOB MO MNPOrPAMME | 68 | 6 [ 0 I |
9 KJIACC
Ne HanmeHoBaHve pasaernos 1 Tem Npor pamMmbl \ KonnyecTso Yacos \ OrexTPoHHble (UMdpoBble) 0bpasoBaTerbHbIe
n/n Bcero| KoHTporbHble MpakTyeckmne pecypCbl
paboThI paboThbI
1 TpuroHomerpus. Teopembl KOCUHYCOB U CUHYCOB. PellieHne 16 1 https://m.edsoo.ru/5172BY 40V
TpeyrornbHUKOB
2 |[MpeoBpasosarie nopobus. Merpuueckme cootHoweHnsis || 10 | 1 [ |https://m.edsoo.ru/T58 CWSWSF



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P
https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF

Ne HavmeHoBaHme pasaerios 1 TEM Npor paMmmbl \ KonmnyectBo yacos \ OnexTpoHHble (UMdpoBble) 0bpasoBaTerbHbIe
n/n Boero|| KOHTporbHble MpakTnyeckune pecypebl
paboTbl paboTbl
| loxpyxHocTn L | |
3 |BexTopsi | 12 | 1 [ |https.//m.edsoo.ru/X4JFWORCL
4 |\DexapToBbl KoopanHaTLI Ha NocKoCTH | 9 | 1 [ Ittps://m.edsoo.ru/I5QM GEAFT
5  ([MpaBurbHbIE MHOTOYT ONbHUKW. [riMHa OKpYXHOCTU 1 8 https://m.edsoo.ru/BMBZSAEUS
nsiowanb Kpyra. BelaucrieHme nrowgaen

6 || OBwkerns nnockoctu | 6 | [ |https://m.edsoo.r/8HUMOCSCI
7 |Mosroperine, o6obLueHme, crcTemaTMaaLms HaHMiA 7] 2 [ |https://m.edsoo.ru/\VY L6CQRSP
|OBLL EE KOJTMYECTBO YACOB MO MPOrPAMME | 68 | 6 [ 0 [



https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

[IPOBEPSIEMBIE TPEFOBAHM S K PE3YJIbTATAM OCBOEHNSI OCHOBHOM OBPA3OBATEJILHOM

[TPOI'PAMMBI
7 KIIACC
Kon . o
R DT IIpoBepsieMble npeMeTHBIE Pe3yJbTaThl 0CBOCHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yabTaTa
6 I'eomerpus
Pacmo3HaBate n3ydeHHBIE TEOMETPHUYECKHE (PUTYPEI, ONPEACIATh UX B3aUMHOE PACIIONIOKEHHE,
6.1 n300paxaTh TeoMeTpUUecKie (DUTYpBHI, BBIIOIHATh UEPTEKU 10 YCIOBHIO 3ajauu. M3mepsTsb
' JUHEHHbIC U YITIOBBIE BENWYMHBL. PelaTs 3ajaud Ha BBIYUCIIECHHUE JUIMH OTPE3KOB M BEIUYUH
YTIIOB
6.2 Jenats rpyOyr0 OLEHKY JHHEHHBIX M YITIOBBIX BEIMYMH INPEIMETOB B pEalbHOM >KU3HHU,
pa3MepoB IPHPOTHBIX 00BEKTOB. Pazmiuats pasMepsl STHX 00BEKTOB 10 HOPSAKY BEININHBI
6.3 CTpOUTh YEPTEKU K FEOMETPUUECKUM 3aJauam
6.4 [Tonp30BaThCs MpHU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, MCIOJIB30BATh NPH3HAKA W CBOWCTBA
' paBHOOEAPEHHBIX TPEYTONBHUKOB MPY PEIICHUH 33144
6.5 IIpoBOANTE JIOTHUECKHUE PACCYKACHUS C UCIIOIB30BAHINEM T'€OMETPHUECKUX TEOPEM
[lomp30BaThCSI MpU3HAKAMH PAaBEHCTBA MPSMOYTOIBHBIX TPEYTOIHHUKOB, CBOMCTBOM MEIHAHEL,
6.6 IpOBEIEHHOW K THIOTEHY3€ HPSMOYIOJIBHOTO TPEYrojJbHHKA, B PEIICHUH TIEOMETPUUYECKUX
3ajau
Omnpenenars napauIeNbHOCTD MPSIMBIX ¢ TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT ¢ HUMH CEKyIIas.
6.7 Onpenenars NapauIeNbHOCTh MPSAMBIX C ITOMOIIBI0 PAaBEHCTBA PACCTOSIHUN OT TOYEK OIHOM
MIPSIMOM JTO TOYEK APYTOH MPsSMOi
6.8 Pematp 3aaun Ha KileT9aTol Oymare
IIpoBOAUTE BBIUMCICHUS W HAXOAWUTh UYHCJIOBBIE U OYKBEHHBIC 3HAu€HHS YIJOB B
6.9 TEOMETPHYECCKUX  3a/JayaX C  HCIONB30BAaHMEM CYMMBI  YIJIOB  TPEYTrONBHUKOB U
' MHOTOYTOJIEHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH INEPECEUCHUH MABYX MNapajuIeNbHBIX
IpsSMBIX ceKyIiei. PemaTh IpakTHUeCcKHe 3a1a41 Ha HaXOXI€HHE YTIIOB
6.10 Brnanets TOHATHEM TEOMETPHIECKOTO MECTa TOUCK. YMeTs omnpenensits OMCCEKTPUCY YyIia W
CepeIMHHBIN NePHEHAUKYIISIP K OTPE3KY KaK FreOMETPUUIECKHE MECTA TOUEK
6.11 OopMynHpOBaTh ONIpENEICHUS OKPYXHOCTH M Kpyra, XOpOsl W OUAMETpa OKPYKHOCTH,
MIOJIH30BAThCS MX CBOMCTBAMH. YMETh MPUMEHSTh 9TH CBOHCTBA IIPH PEIICHUH 3a1a4
Brnaners moHATHEM ONMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP.
6.12 [Tomp30BaThCs (hakTaMu O TOM, YTO OMCCEKTPUCH! YIIIOB TPEYrOJIbHUKA MTEPECEKAIOTCS B OTHOM
TOYKE, ¥ O TOM, UYTO CEPEANHHBIC MEPIEHIUKYIISIPEI K CTOPOHAM TPEYTOJNbHUKA IIEPECEKA0TCs B
OJTHOM TOYKE
6.13 Brnagets  monsTHEM K&C&TCHBPOﬁ K OKPY)XHOCTH,  IOJIb30BATHCSA TEOpEMON O
NEepHEHIUKYISIPHOCTH KacaTeJIbHOM 1 paanyca, IPOBEAEHHOIO K TOUKE KaCaHUsI
6.14 [Tomp30BaThCS MPOCTEHITIMU TEOMETPHUCCKIMI HEPABEHCTBAMH, ITOHUMATh MX TPAKTHICCKUI
CMBICIT
6.15 IIpoBOAUTE OCHOBHBIE TEOMETPUUECKIE OCTPOEHUS! C NOMOILBIO HUPKYJIS U JINHEHKU
8 KJIACC
Kon . .
T IIpoBepsiemble IpeIMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOII 00pa30BaTeJIbHOI
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
6.1 Pacno3naBaTh OCHOBHBIC BHABI I'IeTBIpéXyTOJ'II)HI/IKOB, HX 3JICMCHTHI, ITOJIB30BAaThCA UX CBOMCTBaMH
' IPU PEIIEHHH T€OMETPUUECKUX 3aa4
6.2 [IpuMmeHATs CBOMCTBA TOYKH IEPECEUCHUS] MEIWaH TPEYrojbHUKA (LICHTPa Macc) B pEIICHHH
3ajau
Bnaners noHatuem cpeiHel JMHHUU TPEYrojbHUKA M TpalelMM, IPUMEHATh MX CBOMCTBA IIpU
6.3 pelieHun reoMerpuueckux 3anad. Ilosmb3oBaThecs Teopemoi aneca U TEOpeMoll 0
IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX ATl PELIEHUs IPAKTUYECKUX 3a/1a4
6.4 [TpuMeHSTh IPH3HAKK TOA00NS TPEYTOIHHUKOB B PEIICHHH T€OMETPUICCKUX 33124
6.5 ITonb3oBatbes Teopemoi Iludaropa i pemeHnss reoOMeTpHYEcKHX M TNPAKTHYECKHX 3ajad.




Kon

IIpoBepsiemble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOI

NPOBEPSIEMOT0
MPOrpaMMbI OCHOBHOTO 0011Iero 00pa30BaHusI
pe3yiabTaTa
CTpouTs MaTeMaTHYECKYIO MOJIENIb B MPAKTHUECKHUX 3aJadaX, CAMOCTOSTEIBHO AETaTh YepTEXK U
HAXOJIUTh COOTBETCTBYIOIIHE JITTMHBI
6.6 Bnamers moHATHAMH CHHYCa, KOCHHYyca ¥ TaHIEHCAa OCTPOrO yIjia TIPSMOYTOJBHOTO
' TpeyroiapHrKa. [101530BaTHCS ASTUMH MOHSATHSIMUA JUTSI PEIICHHUS TPAKTHIECKHX 3a/1a4
Beraucnate (pa3nuuHbBIME crioco0amu) IUTONIATh TPEYTOJBHHUKA W IUIOIIAAA MHOTOYTOJIBHBIX
6.7 ¢uryp (monp3ysch, rie HEOOXOIAWMO, KaIbKyIsATOpoM). [IpUMEHATh TOJy4YeHHBIE yMEHUS B
MPAKTUYECKUX 3a/1a4ax
BrnaneTh MOHATUSAMH BIMCAHHOTO ¥ IIEHTPAILHOTO YIJIA, UCIIONB30BATh TEOPEMBI O BITUCAHHBIX
6.8 yriax, yriax MexIy XopJamu (CeKyIIMMH) H YTIIe MEKAY KacaTelIbHONH M XOpJOU MPH pPEeIICHUH
TEeOMETPHICCKUX 33724
6.9 BrnaneTs moHATHEM OMMUCAHHOTO YETHIPEXYTOIbHIKA, TIPIMEHSITH CBOUCTBA OIMIMCAHHOTO YETHIPEX-
' YTOJBFHHKA IPU PEIICHAN 32124
[IpuMeHATH MONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHYCCKUE MOJCIH IS 3a1ad
6.10 pEATbHOM KHM3HM W MPOBOJHUTH COOTBETCTBYIONIHE BBIYMCICHUS C TPUMEHEHHEM TIOA00HS
Y TPUTOHOMETPHH (TIOJIB3YSCH, TJIe HEOOXOAUMO, KaJbKYIATOPOM )
9 KIIACC
Kon . o
e R IIpoBepsieMble IpenMeTHBIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOIT 00pa30BaTeIbLHOI
P NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusI
pe3yabTaTa
6 I'eomeTpus
3HaTh TPUTOHOMETPUIECKUE (PYHKIIMH OCTPHIX YIIIOB, HAXOIUTDH C MX MTOMOIIBIO Pa3IHMYIHEIC dJe-
6.1 MEHTBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY ). Haxomuth
(c mOMOITHIO KAJBKYISATOPA) IJIMHBI M YTIIBI 111 HeTAONMIHBIX 3HAYCHUH
6.0 [omp30BaThCst popMynaMu IPUBEICHAS U OCHOBHBIM TPHTOHOMETPHUIECKIM TOKACSCTBOM IS Ha-
- XO0XKICHHUA COOTHOIICHUH MCXKY TDUTOHOMETPUYCCKUMU BECJIMUYNHAMU
Hcnonws3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB [JId HAXOXACHUSA PA3JINYHBIX JJICMCHTOB
6.3 TPEyroJdbHUKA («PEUICHHE TPEYTONBHUKOBY»), NMPUMEHATh HX IPH PEIICHHH T€OMETPHYECKHX
3a1a4
Bragets moHsTHSIMU MpeoOpa3oBaHUs MOJO0US, COOTBETCTBEHHBIX DJIEMEHTOB MOJIOOHBIX (UTYD.
6.4 Ilomp30BaThCsl cBOMcTBAMH IMOMOOHMSI TPOU3BONBHBIX (PHUTYp, yMETh BBIUHCIATH IJIUHB U
' HaXOJIUTh YTJIBI y NOAO0OHBIX ¢uryp. IIpuMeHaTs cBONWCTBAa MOAOOUS B MPAKTHUYECKUX 33/1a4ax.
YMeTh NPUBOAUTE NPUMEPHI HOAOOHBIX (DUTYP B OKPYKAIOIIEM MUPE
65 [Tomp30BaThHCS TEOPEMaMU O TIPOU3BEICHUN OTPE3KOB XOPI, O MPOM3BEICHUN OTPE3KOB CEKYIIIHX,
0 KBaJ[paTe KacaTeJabHOU
ITonp30BaThCSI BEKTOPaMH, MOHUMATh UX T€OMETPUYECKUM U (pU3NUecKuil CMBICI, IPUMEHSTh UX
6.6 B PCIICHUH T'€OMETPHYECKUX W (u3ndecKkux 3amad. [IpuMEHSTH CKalsIpHOE MPOHU3BEICHUE
BEKTOPOB JIJIsI HAXOXKICHHS JJIFH U YTIIOB
6 7 ITonp30BaThCs METOAOM KOOpAWHAT Ha IUIOCKOCTH, MPUMCHATH €0 B PECIICHUU I'COMCTPUICCKUX
' U MIPAKTHICCKUX 33134
BrnameTh MOHATUSAMH MPAaBHIFHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXKHOCTH, UTHHBI IYTH OKpPYX-
6.8 HOCTU Y PaJUaHHON Mepbl yria, yMeThb BBIYMCIATH IUIOIIAAL Kpyra U ero uyacteid. IIpumensars
MOJTyYCHHBIC YMEHUSI B IPAKTHYCCKUX 3a]adax
6.9 HaxomuTh OCH WM IEHTPBI CHMMETPUHU (GUTYD, IPAMEHSTH JBIKEHHS IDIOCKOCTH B IPOCTEHIIIHX
CITydasix
6.10 IIpuMeHsITh MOyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYCCKHUE MOJICIH Ui 3a1adu
' peanbHOM JKU3HU W TPOBOAWTH COOTBETCTBYIONINE BBIYHCICHHUS C TPUMECHEHHEM IOJ00Hs




Kon
NMpoBepPsieMOro
pe3yJjbTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpaMMbI OCHOBHOTO 00IIIero 00pa3oBaHusI

U TPUTOHOMETPHUECKUX (PyHKIMH (OTB3YSICh, T€ HEOOXOAUMO, KAJIBKYIISITOPOM)

[TPOBEPAEMBIE 3JIEMEHTBI COAEPKAHIM A

7 KIIACC
Kon I[IpoBepsieMblii 3J1eMeHT coep:KaHMS
6 I'eomerpus
HavaneHbple mOHATHS TreoMeTpuu. Touka, mpsiMasi, OTPE30K, Jy4. YTosl. Buael yrios.
6.1 BeprukanbHble W cMmexHble yribl. buccexrpuca yrina. Jlomanas, mHoroyronbHuk. [lapan-
JIETFHOCTD M MIEPICHIUKYISIPHOCTD IPSMBIX
6.2 Cummerpruunble  purypsl. OCHOBHBIE CBOHCTBa OCeBOM cuMMeTpuu. [IpuMepsl cHMMeETpun
' B OKpPY’KalolIeM MUPe
6.3 OCHOBHBIC TTOCTPOCHHUS C TMOMOIIBIO HUPKYIsE W JuHelku. TpeyronpHuk. Beicora, Mennana,
' OHCCEKTpHCa, MX CBOWCTBA
6.4 PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUH TPEeyroJIbHUKU. HepaBeHCTBO TpeyroibHUKA
6.5 CBOHCTBa M IPU3HAKH PaBHOOEPEHHOTO TpeyroiabHIKa. [Ipr3HaKy paBeHCTBA TPEYrOJbLHIUKOB
6.6 CBolicTBa M TpU3HAKU Mapajule]bHBIX MpsAMbIX. CyMMa yIrJOB TpeyrojibHWKa. BHeliHue yribl
' TPEYTOJIbHHKA
[psimoyronmpHEBI TpeyrombHUK. CBOWCTBO MEAHMAHBI MPSIMOYTOJIBHOTO TPEYTONBHHKA, IPOBE-
6.7 JIEHHON K runoTeHyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB. [IpAMOYToabHBIMA
TPEYroJIbHUK C yIiIoM B 30°
6.8 HepaBeHcTBa B reoMeTpru: HEPaBEHCTBO TPEYTONBHUKA, HEPABSHCTBO O JJTHHE JIOMaHOM, TeopemMa
' 0 OopIeM yrie u OObIIei CTOpOHE TpeyroabHuKA. [lepreHIuKysIp 1 HaKIOHHAS
6.9 I'eomeTpuyeckoe MecTo ToueK. buccekTpuca yriia u cepeiMHHBIA TMEPIeHIUKYISAP K OTPE3Ky Kak
' TeOMETPHUYECCKHE MECTA TOUEK
6.10 OKpYXHOCTbh M KpPYT, XOpJia ¥ TMaMeTp, UX CBOWCTBAa. B3aMMHOE pacmojioxeHne OKPY>KHOCTH U
' npsimoil. KacarenpHast u cexyiast K OKpy>KHOCTH
6.11 OKpy>KHOCTbh, BIFICAHHAS B yToJl. BimcanHas  omucanHas OKPYKHOCTH TPEYTOJIbHIKA
8 KITACC
Kon IIpoBepsieMblii 2J1€eMEHT COlep:KaAHUsI
6 I'eomerpus
6.1 YetspéxyronbHukn. [lapamienorpamMm, ero Mpu3Haky U CBOMCTBa
6.2 IIpsiMoyrossHUK, poMO, KBaJpaT, X NPHU3HAKHU U CBOWCTBA
6.3 Tpanenus, paBHOOOKas Tparenys, eé CBOHCTBA M mpu3Haky. [IpssMoyronpHas Tpamenus
6.4 Meron ynBoenuss menuansl. LleHTpanbHas cummerpusi. Teopema aneca u Teopema O Mpo-
MTOPITMOHANBHBIX OTPE3KaX
6.5 CpenHue JIMHUM TPeyroJibHUKa U Tpaneunu. LleHTp Macc TpeyrojibHuKa
6.6 ITomo6ue TpeyronbHUKOB, Kod(h¢unueHt moxodus. IIpusHaku momobust TpeyroasHuKoB. Ilpu-
MEHEHHE 000U IPU PEIICHUH NPAKTHUECKUX 3a]1a4
6.7 DopMyItel 71 IIIONIAIA TPEYTOJIbHHKA, TapajuieiorpaMMa, poM0a 1 Tpareuu
6.8 CBoiicTBa mioniajeil reomerpudeckux ¢uryp. OTHOIMIEHHE TUIOMAICH MOJOOHBIX GHUryp
6.9 Brrancrienne miomaznei TpeyroJsHIKOB M MHOTOYTOJIFHIKOB Ha KieTyaTtol Oymare
6.10 Teopema [Tudaropa. [Tpumenenue reopemsl [Tudaropa npu penieHuu NPaKTHYECKUX 3a]1a9
6.11 CuHyc, KOCHHYC, TAaHI'€HC OCTPOro yrja HpSAMOYTOJIBHOTO TpeyrojbHuka. OCHOBHOE TpPUTOHO-
METPHUYECKOE TOXKAECTBO. Tpuronomerprudeckne Gpyaxuuu yrios B 30°, 45° u 60°
6.12 BrircanHbIe U IICHTPANBHBIE YTIIBI, YTOJI MEXKIY KAcaTeIbHOW U XOpHOH. YTIBI MEKIY XOpAaMHU U
CEKYIUMHU
6.13 BrircanHbIe ¥ ONTMCAHHBIC YSTHIPEXYTOIBHUKI
6.14 B3aumnoe pacnonoxxeHue IByX okpyxHocted. Kacanume okpyxHocreil. OOmime kacarenbHbIe




Kon

npOBepﬂeMlﬂﬁ 3JIEMEHT COACPKaAHUSA

| K IBYM OKPYXXHOCTSIM

9 KJIACC
Kon I[IpoBepsieMblii 3J1eMeHT coep:KaHMs
6 ['eomeTpust

6.1 Cunyc, xocunyc, Tanrexc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIIbI
MIpUBEJICHUS

6.2 Pemenue tpeyronsHukoB. TeopemMa KOCHHYCOB M T€OpEeMa CHHYCOB. PelieHne mpakTHYecKuX 3afad C
UCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB 1 TEOPEMBI CHHYCOB

6.3 [IpeoOpazoBanue nomodus. [lomodrue cOOTBETCTBEHHBIX DIIEMEHTOB

6.4 Teopema o NPOHM3BE/ICHHUH OTPE3KOB XOPJL, TEOPEMBI O NPOU3BEJCHHH OTPE3KOB CEKYILMX, T€OPEMA O
KBaJpaTe KacaTelbHOU
Bekrop, mnmHa (MOAynh) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIIOJIOXHO HAIlpaBJICHHBIC

6.5 BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallUM HAJ BEKTOpaMu. PasnoxkeHue
BEKTOpa IO IBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.6 Koopnunate! BekTopa. CkalasipHOE IPOU3BEICHUE BEKTOPOB, NMPUMEHEHUE ISl HAXOXKICHUS AJIUH U
yTJIOB

6.7 JexapToBBl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHWS TMPSIMOH M OKPY)KHOCTH B KOOPAHWHATAX,
HepeceyeHre OKPY>KHOCTEeH 1 MpIMBIX. MeTo KOOpANHAT U ero IPUMEHEHHE

6.8 [IpaBuiIbHBIC MHOTOYTOJTBHUKH

6.9 JnuHa okpyxHocTH. I'pagycHast U paguaHHas Mepa yria, BEIYUCICHUE JUIMH IYT OKPYXHOCTEH

6.10 [Tnomnans Kpyra, CeKTOpa, CErMeHTa

6.11 JBIDKEHUS. IUIOCKOCTH U BHYTPEHHHME CHMMETpUM (QUryp (RJIEMEHTapHbIC IIPEACTABIICHUSN).
ITapayuiensublil nepesoc. IToopor

ITPOBEPSIEMBIE HA OI'S TI0 MATEMATHKE TPEBOBAHNSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA30OBATEJIbHOU ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon

MPOBEPSIEMOT0
TpeOoBaHUS

IIpoBepsieMmble TPeGOBAHMSA K MPeIMETHBIM Pe3yJIbTaATaAM OCBOECHHSI OCHOBHOM
o0pa3zoBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe PT'OC

YMeHue onepupoBaTh NOHATHUSMH: MHOXECTBO, IMOJMHOMKECTBO, ONEPAllMM HaJ MHOXECTBAMU;
YMEHHUE OIIePHPOBATh MOHATHAMHU: Tpad, CBSI3HBIA Trpad, OEpeBO, HUKI, MPUMEHITH HX IIPU
pellleHuN 3aja4d; YMEHHE UCIOJb30BaTh rpaduyeckoe MpeacTaBlieHHe MHOXKECTB IS ONUCAHUS
peabHBIX MPOIECCOB U SIBIICHUH, TPY PEIICHUHN 33124 U3 IPYTUX YICOHBIX IPEAMETOB

YMenue OIICPUPOBATh IOHATUAMM: OIIPEACIICHNE, aKCHMOMa, TCOpEMA, NOKA3aTCIbCTBO, YMCHHE
pacno3HaBaTb MCTHUHHBIC W JIOXKHBIC BbBICKA3bIBAHUA, MPUBOJAUTH IMPUMEPLI U KOHTPHIPUMEPHI,
CTPOMTH BBICKA3bIBaAHUA U OTPUILIAHWA BBICKA3bIBaHMIA

YMeHue oneprupoBaTh NOHATHUSAME: HATYPAIbHOE YHCIIO, POCTOE U COCTABHOE YHCIIO, IETUMOCTh
HATYpaJbHBIX YHCeNl, MPU3HAKH JACITUMOCTH, IIEJI0e YHCII0, MOAYJIb YHCiIa, OOBIKHOBEHHAS APOOb
U JeCATHYHAS Ipo0Ob, CTAaHIAPTHBIA BHJ YHCJIA, PAIlMOHAIHLHOE YKCIIO, HPPAIMOHALHOE YHCIIO,
apu(MeTHUYeCKHi KBaJpaTHBIA KOPEHb; YMEHHE BBITIOJIHATh JACHCTBUSA C YUCIIaMH, CPaBHHBATh
Y YIOPSI0OYMBATh YHCJA, TPEACTaBIIATh YKclia Ha KOOPIWHATHOM MPSAMOH, OKPYTJSATh YHUCIA;
YMEHUE JIeTIaTh IPUKHUJIKY U OIIEHKY Pe3yJbTaTa BEIYUCICHUHN

YMeHue oOmnepupoBaTh IOHATHSAMHU: CTENEHb C IEIBIM II0Ka3aTeleM, apu(pMETHUCCKHUH
KBaJpaTHBII KOpEHb, MHOTOWIEH, ajredpandeckas OpoOb, TOXIECTBO; 3HAKOMCTBO C KOpHEM
HAaTypaJbHOH CTereHn Ooiblle eIUHUIBL;, YMEHHE BBIONHATE pacdéTel 1O (opMyram,
peoO0pa3oBaHUsl LENBIX, APOOHO-PAIMOHANBHBIX BBIPAKCHWH W BBIPAXXECHUH C KOPHSAMH,
pa3NokKeHHe MHOTOWIEHa Ha MHOXHTEIH, B TOM YHCJIE C HCIONb30BaHHEM (hopMyn pasHOCTH
KBaJIpaTOB M KBaApaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATHAMM: 4YHMCIOBOE PaBEHCTBO, YpPaBHEHHME C OJHON IIEPEMEHHOM,
Y1CJIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBaJpaTHbIE
ypaBHEHUs!, APOOHO-PALIUOHAIILHBIC YPABHEHUSI C OJJHOM MEPEMEHHOMN, CUCTEMBI JBYX JIMHEHHBIX
ypaBHCHUH, JHHEHHbIC HEPABEHCTBA M HMX CHCTEMBI, KBaJIpaTHBIC W APOOHO-palliOHAIBHBIC
HEPABEHCTBA C OJHON NEPEMEHHOM, B TOM YMCJIE IPU PELIECHUU 3a]ad U3 APYTUX NPEeIMETOB U




Kon
MPoBEePSIeMOoro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yJbTATAM OCBOECHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe ®T'OC

IIPAaKTUYECKUX 3allady; YMEHHME MHCIIOJb30BaTh KOOPIMHATHYIO IMPAMYI0 U KOOPAHWHATHYIO
TUIOCKOCTD JJ1s1 M300paXKEHHsI PellIeHN ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHre onepupoBaTh MOHATUAMU: (QYHKIHWA, rpapuk (QyHKIUH, HyTHd (QYHKIHAH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, TPOMEKYTKH BO3paCTaHusl, yObIBaHHs, HANOOJIbIIICe 1 HAUMEHbIIIEE 3HAYCHHS
(hyHKIUM; YMEHUE OTIEPUPOBATh MOHATHIMU: IPSAMast IPOMOPIIHOHATBHOCTE, IMHEHHAS (QYHKIIU,
KBaJlpaTWyHass (yHKIHS, OOpaTHAas TPOIMOPIIMOHAIBHOCT, Napaboia, TurepOoia; YMEHHE
cTpouTh Tpaduku (YHKIUH, UCIOIB30BATh TPpadMKU s ONMpPEACICeHHs CBOICTB MPOIECCOB U
3aBUCHMOCTEH, T PEIICHUs 33]ad U3 IPYTUX YUCOHBIX TMPEAMETOB U PEabHOM )KHU3HU; YMCHHE
BBIpaKaTh ()OPMYyJIaMH 3aBUCHMOCTH MEXK]Y BETUUNHAMU

YMeHre onepupoBaTh MOHATHAMHE: TOCIEIOBATEIBHOCTD, apU(pMEeTHYSCKass U TeOMETpHUECKast
MPOrPECCUH; yMEHHE HCIONb30BaTh CBOWCTBA IIOCIIENOBATENBHOCTEH, (OPMYIBI CYMMBI U
o0miero WieHa MpH PENICHUW 33J]a4, B TOM YHCJIE 3aJa4 U3 JPYruxX Y4eOHBIX MPEIMETOB U pe-
aITbHOM KU3HU

YMeHue pemiats 3aJa4d pasHbIX THUIIOB (B TOM 4YHCJE Ha MPOLEHTHI, JOJM U YacTH, ABMKEHHE,
paboTy, IeHy TOBapOB U CTOMMOCTH MOKYIIOK M yCIYT, HAJOTH, 3aadll U3 O00JIaCTH YIPaBIICHIS
JTMYHBIMHA U CeMEHHBIMA (PUHAHCAMH); YMEHHE COCTABIISTH BRIPKECHUS, yPaBHEHIS, HEPAaBCHCTBA
U CHUCTEMBl II0 YCIOBMIO 3a/laud, HCCJIEIOBaTh IIOJIyYEHHOE pEIICHHE U OICHUBATh
IPaBIONOZOOHOCTH IMOMYIEHHBIX PE3YIIBTATOB

YMeHue omepupoBaTh TMOHATUSAME: (GHUrypa, TOYKa, OTPE30K, MpsiMas, JIyd, JOMaHas, Yrod,
MHOTOYTOJIbHUK, TPEYrOJbHUK, PABHOOCAPCHHBIH W  PABHOCTOPOHHUN  TpPEYrOJBbHUKH,
OpPSAMOYTOJbHBIA  TPEYrONBbHHK, MenuaHa, OWCCeKTpHCa M BBICOTA  TPEYrOJbHHKA,
YeTHIPEXYTONIBHHK, TapaJUIeIoOrpaMM, POMO, IPSMOYTOJIbHUK, KBapAT, TPAICHHS; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU (DUTYpaMM; YMEHHE pellaTh 3aladd, B
TOM YHCIIE U3 MOBCEIHEBHOM JKU3HU, HA HAXOXKICHHE T€OMETPUIECKUX BEJIMYHMH C TPUMEHEHHUEM
W3YYEHHBIX CBOMCTB (pUryp M (akToB

10

YMeHue omnepupoBaTh IOHATHSAMH: PaBEHCTBO  (GUTYp, PaBEHCTBO  TPEYTOJbHUKOB;
NapajulebHOCTh U MEPIEHAUKYJISAPHOCTh MPSMBIX, YIOJ MEXIY NPSAMBIMU, MNEPIEHIUKYIIP,
HAKJIOHHAS, TPOSKIHA, mojgooue (uryp, momoOHBIE TPEYTONBHHUKH, CHMMETPHS OTHOCHTEIHEHO
TOYKM W MPSAMOW; YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUI0O M Togodue ¢uryp,
NapaJuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOLIEM MUDE

11

YMeHre onepupoBaTh NOHATUSAME: JJIUHA, PACCTOSHUE, YToJl (BEJIMUMHA yIJIa, CHHYC U KOCHHYC
yria TpeyrojpHUKA), IUIONa/b, YMEHHE OLIEHHBATh pa3Mepbl IPEIMETOB M OOBEKTOB B
OKPY’)KAIOIEM MHPE; YMEHHE MPUMEHATh (OPMYJIBI MEPUMETPa M ILIOMAIA MHOTOYT'OJbHHUKOB,
JUIMHBI OKPY>KHOCTH M IUIOLIAJX Kpyra, o0beMa MpSMOYTOJBHOTO MapajlieNienureia; YMeHHe
MPUMEHSTh TMPHU3HAKM PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME VIJIOB TpPEYroJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPUIESCKHAE COOTHOIICHUS JUIS BBIUYWCIICHUS JUTHH, PACCTOSHUM,
Iomanaei

12

YMeHne u300paxaTth IIOCKUe (UTYpHl U UX KOMOMHAIMH, IPOCTPAHCTBEHHBIE (PUIYPBI OT PYKH,
C TOMOIIBIO YEPTEXHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY HIIH
CHMBOJIbHOMY OITHCAHUIO
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YMeHue onepupoBaTh MOHATHAMM: NPSAMOYIOJIbHAs CHCTEMa KOOPAHMHAT; KOOPAMHATHI TOYKH,
BEKTOp, CyMMa BEKTOPOB, IIPOM3BEICHIE BEKTOPA Ha YHCJIO, CKAISIPHOE MTPOU3BEEHNE BEKTOPOB;
YMEHHUE UCIIOJIb30BaTh BEKTOPBI U KOOPAUHATHI AJIs IPECTABICHUS JAaHHBIX U PEIIECHUs 3aJay, B
TOM YHCJIC U3 JPYIUX YUEOHBIX IPEAMETOB U pEasTbHOM KHU3HU

14

YMeHne onepupoBaTh MOHATHSIMU: CTONOWKOBBIE M KPYTOBBIE IHATPaMMBI, TAOJHIEI, CpEIHEe
apudmMerndeckoe, MeuaHa, HauOOJIbIICe U HAUMEHBIIIEe 3HAUCHMsI, pa3Max YUCIOBOrO Habopa;
YMEHHUE U3BJIEKATh, HHTEPIPETHPOBATh U MPEOOPa3OBBIBATh MH(POPMAIIHIO, MPEICTABICHHYIO B
TabNHIaxX U HA JHarpaMMax, OTPaXkKarollylo CBOWCTBA M XapaKTEPUCTUKH PEaTbHBIX MPOIECCOB U
SIBIICHUI; YMEHHE PACIIO3HABATh N3MEHYMBEIC BEJTMUYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHAMHU: CIIy4ailHbIN OMBIT (CIy4YalHbII SKCIIEPUMEHT), SJI€MEHTapHOE
coObITHE (PNIEMEHTApHBIA HCXOJ) CIIy4alHOTO ONbBITA, CIydailHOe COOBITHE, BEPOSTHOCTH
COOBITHS; YMCHHE HaXOAUTh BEPOSITHOCTH CIIyYailHBIX COOBITHII B ONBITAX C PABHOBO3MOXKHBIMH
3JIEMEHTapHBIMH COOBITHAMHM; YMEHHE pellaTh 33/1aud METOJJ0M OpPraHH30BaHHOTO Iepebopa H ¢
WCIIOJIb30BAHUEM IIPaBUJIa YMHOXKEHHS; YMEHHE OLEHUBATh BEPOATHOCTU PEATBHBIX COOBITHH U
SIBIICHUI, TIOHMMAaTh POJb MPAKTHYECKHA JOCTOBEPHBIX W MAJIOBEPOSTHBIX COOBITHA B OKpY-
KAIOLIEM MHUpPE U B JKU3HM; 3HAKOMCTBO C TOHSITHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIKX YUCEJ U €r0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHre BHIOMpATh NOAXOSIINN U3yICHHBIH METOA JJIS PEUICHUS 3aJaui, IPUBOJUTE IPUMEPHI
MaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M JKU3HHU, PACHO3HABATH INPOSABICHUE 3aKOHOB
MAaTEMAaTUKH B HCKYCCTBE, OIMCBIBATH OTAEILHBIE BBIAAIONINECS PE3YIbTATHI, IOJYYEHHBIE B X0




Kon
MPoBEePSIeMOoro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yJbTATAM OCBOECHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe ®T'OC

pa3BUTUA MATEMATHKH KaK HayKH, NPUBOJUTH IPHUMEPLI MATEMATHYCCKUX OTKpBITI/Iﬁ n Hux
aBTOPOB B OTE€UYECTBEHHOU U BC@MI/IpHOI\/'I HNCTOPUHN

[NEPEYEHbB 2JIEMEHTOB COJEPXXAHUA, IPOBEPAEMBIX HA OI'D I[1O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
1 Uricnia ¥ BEIYUCIICHUS
1.1 Hatypansable u nienble uncia. [I[piu3Haku JeTMMOCTH HENBIX YHCE
1.2 OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, MPOLIEHTHI, 0ECKOHEUHBIE TIEPHOMYECKUE TPOOH
1.3 ParonanbHele uncna. ApudMeTHIeCKUE OIepaluyl ¢ PallMOHATBHBIMA YUCIAMU
1.4 JleticTBuTeNbHBIC Ynca. ApudMeTndeckne onepannu ¢ qeHCTBUTSIBHBIMHA YHCIIaAMH
1.5 [Tpubnk€HHbBIC BEIMHUCICHUS, TIPAaBUIIa OKPYTIICHUS, TIPUKUIKA U OIIEHKA PE3yJIbTaTa BEIYUCICHUI
2 AnreOpanveckue BIpOKESHUS
2.1 ByKkBeHHBIC BBIpaXXCHUS (BBIPAKCHHUS C IEPEMEHHBIMH )
2.2 Cremnienb ¢ 1ienpM nokazaresneM. CTeneHsb ¢ paroHaIbHbIM MToKaszareneM. CBOMCTBA CTETICHH
2.3 MHOTOo4JIeHBI
2.4 Anrebpanyveckas 1po0b
25 ApM(l)MeTMqS:CKI/Iﬁ KOpeHb HaTypaJdbHOM crenmeHu. JlefcTBUA ¢ apHU(PMETHYECKUMH KOPHIMU
HATypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEPABCHCTBA
3.1 Lenple u ApoOHO-panoHaNbHBIE YpaBHEeHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUH
3.2 [emnpie u ApoOHO-panmOHATIbHBIE HepaBeHCcTBA. CHCTEMbI 1 COBOKYITHOCTH HEPABEHCTB
3.3 Perienne TeKCTOBBIX 3a/1a4
4 YnCIIOBEIE MOCIEIOBATEIHHOCTH
4.1 [TocnegoBaTensHOCTH, CITOCOOBI 3a1aHUs MOCIIE0BATEIbHOCTEH
4.2 Apudmerndeckas ¥ TeoMeTprueckas nporpeccuu. @opmyia CI0KHBIX POIICHTOB
5 DyHKIUN
Oynkusa, crmocoObl 3aganus ¢GyHKmud. ['paduk GyHknmu. OONAacTh ONpeneNieHUsS W MHOMKECTBO
51 3HaueHnid ¢yHknud. Hymn ¢ynaknuu. [IpoMeskyTKH 3HaKOMOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTH
¢yukImy. MakcuMyMBl 1 MUHUMYMBI (pyHKunu. Haubomnbinee 1 HauMeHbIee 3HaYeHUE (YHKIMM Ha
MPOMEXYTKE
6 KoopauHatel Ha NpsIMON U IJIOCKOCTH
6.1 KoopauHaatHas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckne GUTYpPHI U UX CBOWCTBA
7.2 TpeyrosbHUK
7.3 MHOTOyTrOJIbHUKH
7.4 OKpY>KHOCTb U KPYyT'
7.5 H3MepeHne reoMeTprUeCKAX BEITHUNH
7.6 BexkTops! Ha mockocTH
8 BeposTHOCTB 1 cTaTHCTHKA
8.1 OmnucarenbHas CTATUCTHKA
8.2 BepositHOCTD
8.3 Kombunaropuka
8.4 MHoecTBa
8.5 I'padsr
YYEBHO-METOJIUYECKOE OBECIIEYUEHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

1. Maremaruka. 'eomerpus: 7 - 9-e knaccol: 0a30BbIi ypOBEeHb: yueOHUK; 14-¢ n3ganue, nepepadoTaHHOE
AranacsH JI.C., byty3oB B.®., Kagomues C.b. u np. Akunonepnoe obmiectBo «M3nareiabcTBo
«IIpoceemienuey, 2024



METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Marematuka. ['eomeTpus: 7 - 9-¢ ki1accel: 6a30BbIN YPOBEHb: YueOHUK; 14-¢ u3MaHue, nepepadoTaHHOe
Aranacss JI.C., Byry3oB B.®., Kagomues C.b. u np. Akunoneproe o0miectBo «M3naTenscTBo
«IIpocemicuuey, 2024

2. JlmmakTudeckue MaTepuallbl 1o reoMeTpud: 7 kiacc: Kk yaeOnuky JI. C. AranacsHa u ap. «['eomerpus. 7-
9 knacce». PI'OC (k HoBomy yueOHuky) / H. b. Menbnukosa, I'. A. 3axapoBa. - 5-e u3z., nepepad. u
nom. — M.: U3paTenscTBO «OK3amen», 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/SCDUTTDXL

PABOYASA ITPOT'PAMMA 110 YYEBHOMY IIPEIMETY
«MATEMATHUKA»

YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» B 7-9
KJIACCAX

MOSICHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydyebHOro mpeamera «MaTemaTHKa» Ha YPOBHE OCHOBHOTO
oOuiero o6pas3oBaHus pa3paboTaHa B COOTBETCTBUU C MPUKA30M MUHIPOCBEUICHUS
Poccun ot 31.05.2021r. Ne 287 «O06 yTBepx)aeHUU (heaepanbHOro rocy1apCcTBEHHOIO
00pa3oBaTENbHOTO CTaHAApTa OCHOBHOIO 001Iero o0pa3oBanus» (B pelakiMy MPUKa30B
Munnpocsemennss PO ot 18.07.2022 Ne 568, ot 08.11.2022 Neo 955, ot 27.12.2023 Ne
1028, ot 22.01.2024 Ne 31); mpukazom MuHucrepcTBa mnpocBelieHus Poccuiickoit
Oeneparuu ot 18.05.2023 Ne 370 «OO6 yTtBepxkaeHuu (eaepaibHOM 00pa30BaATEIIHHOM
porpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus» (¢ ndmenenusimu ot 01.02.2024 Ne 62, ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704); mpuka3zom MunucTepcTBa npocpemeHus: PO
oT 18.06.2025 Ne 467 «O BHECEHHH U3MEHEHUI B HEKOTOpbIC MPUKA3bl MUHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®eneparmuu u MuHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®enepaunu, kKacaromuecs (enepaqbHbIX 00pa3oBaTeIbHBIX MPOrpaMMm
HAaYaJIbHOTO 001Iero o0pa3oBaHUsi, OCHOBHOTO 00miero oOpaszoBaHus»; IIpukazom
MunuctepctBa npocperieHus PO ot 08.10.2025 Ne 729 «O BHeceHWHM H3MEHEHUH B
HEKOTOpbIEe MpuKa3el MmwuHucTepcTBa npocsemieHus Poccuiickonn  ®depepanun,
Kacaronecss  (GeaepalibHbIX  00pa30oBaTENbHBIX MPOrpaMM  HAYaJIbHOTO  OOIIEro
00pa3oBaHUsl, OCHOBHOI'O OOIIEro 0oOpa30oBaHUsI M CPEIHEro OOIIero 0Opa3oBaHUS;
[Ipukazom MunucrepctBa mnpocpenieHus PO ot 10.11.2025 Ne 808 «O BHeceHuu
M3MEHEHU B HEKOTOpble MpuKasdbl MuHUCTEpCcTBAa IIpocBelieHus Poccuiickon
deneparuu, Kacaromuyecs ¢eaepaibHbIX 00pa30BaTENbHBIX IPOTpaMM  HAYaJIBHOTO
obmiero oOpa3oBaHHUs, OCHOBHOTO OOIIero oOpa3oBaHUsI W CpeAHEero oOIero
oOpaszoBanusi», Ha ocHoBe MDenepasbHOl pabdodueil TPoOrpamMmbl MO MaTEeMaTHKE
OCHOBHOTI'O 00IIIETO 00pa30BaHMS.


https://m.edsoo.ru/SCDUTTDXL

PabGouast mporpamma mo MareMaThke OTpaxkaeT OCHOBHbIE TpeOoBanus DI'OC
OOO x JUYHOCTHBIM, METAaNpPEeIMETHbBIM M MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
o0pa3oBaTeNbHBIX MPOrpaMM U JTAET MPECTABICHUE O 1eNAX OOy4eHHUs, BOCIUTAHUS U
pa3BuUTHS, OOYyYalOIIMXCA  CpPEACTBAMH  y4yeOHOro  MpeaMeTra, YCTaHABIIMBACT
o0s13aTeNIbHOE TIPEIMETHOE COJAEp)KaHHEe, MPEAyCMaTpPUBACT paclpeesieHue ero Io
KJIJaccaM M CTPYKTYPUPOBAHHE €ro IO pasjiesiaM U TemaMm Kypca, Aa€T pachpenesieHue
y4eOHBIX 4YacOB MO TEMAaTUYECKUM pa3jieliaM Kypca M I[pPeAyCMaTpUBAET
NOCJIEIOBATENBHOCTh UX H3YYEHHUS C YYETOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX
CBs3€H, JIOTMKM Y4YeOHOro Ipollecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aromuxcs;
ompeesieT BO3MOXKHOCTU TNpenMeTa g pealu3aluud TpeOoBaHUM K pe3ylbTaTaM
OCBOCHHSI TPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus, TpeOOBaHUU K pe3yjbTaTam
00y4eHHs1 MaTEMaTHKE, a TAK’K€ OCHOBHBIX BUJIOB JICSITEIIBHOCTH O0YYarOIITUXCS.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «BEPOJATHOCTb U
CTATUCTUKA»

B coBpemenHOM 1MGPOBOM MHpE BEPOSITHOCTh W CTATUCTUKA MPUOOPETAIOT BCE
OOJBITYI0 3HAYUMOCTb, KaK ¢ TOUYKHU 3PEHUS MTPAKTUUIECKUX MPUIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHUU, HEOOXOJIMMOM KaXKJIOMY ueloBeKy. Bo3pacraer uucio npodeccuii, npu
OBJIAJICHUM KOTOpPHIMH TpebyeTcs Xxopomiass 0Oa3oBas IMOATOTOBKa B 00JacTh
BEPOSITHOCTU U CTAaTHCTHKH, TaKas MOJrOTOBKA Ba)kKHA JJISl MPOJOHKEHUST 00pa3oBaHus
U JIJI YCIEITHON MPOQECCHOHAILHON Kapbephl.

Kaxp1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOIINUXCS Y HETO
JMAHHBIX. A JUIsi 0OOCHOBAHHOTO TPUHATHUS PEIICHUS B YCIOBUAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIIUM HEOOXOJMMO B TOM YHCIE XOpolo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO MO3TOMY OCTPO BCTajda HEOOXOAUMOCTh CPOPMHUPOBATH Yy OOyUAIOITUXCS
(YyHKUIHMOHAJIBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYI0 B c€0sl B KauyeCTBE HEOTHEMIIEMOU
COCTABJISIIONIEH yMEHHE BOCHPHUHHMATh U KPUTHYECKU aHAIU3UPOBATH HMH(OpMAIHIO,
MPE/ICTABIICHHYIO B PAa3JIMYHBIX (OpMax, MTOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peabHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUITNE BEPOATHOCTHBIC
pacyeThl.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMU IMpUHIUNAMH cOOpa, aHaiM3a u
MPEACTAaBICHUS] JAHHBIX U3 Pa3IUYHbIX cdep Ku3HU o0OIecTBa M TOoCydapcTBa
nproOIIaeT 00YUYaIOIIHUXCS K 00IIECTBEHHBIM HHTEPECAM.

HEJU U3YYEHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA»

N3yyenne OoCHOB KOMOWHATOPUKH Pa3BUBACT HABBIKM OpPTaHM3AIlMU Tepedopa u
MoJicCueTa 4YWcja BApUAHTOB, B TOM YHCIIC B TMPUKIATHBIX 3a7adax. 3HAKOMCTBO C
OCHOBamMH Teopuu rpad)oB CO37aeT MaTeMaTH4ecKuil GyHIaMeHT il (OPMUPOBAHUS
KOMITETCHIIUM B 00slacTh WHPOPMATUKU W IHUPPOBBIX TexHoiorui. [lpu uzyuenun
CTaTUCTUKA M  BEPOSTHOCTH OOOTAIIalOTCS MPEJACTaBICHUS OOydYaloIMUXCA O
COBPEMEHHOM KapTHHE MHpa W METOJaX €ro MCCleAoBaHus, (OPMHUPYETCS TTOHUMAaHHE
pOJIM  CTAaTUCTUKA KaK HMCTOYHMKA COIMAJIBHO 3HAYMMOW uWHOpMaAruu W
3aKJIa/IBIBAFOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS.



B cooTBeTcTBUU C JaHHBIMH LENSIMU B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTAaTUCTHKA» OCHOBHOIO O0IIEro 00pa30BaHUs BBIJCICHBI CIEAYIONINE
coJiepikarenbHO-MeToauuecknue nuHuM: «lIpencraBieHne OaHHBIX M OMHUCAaTENbHAs
CTaTHCTUKa», «BeposTHOCTHY, «ONeMeHTh KOMOMHATOpPHUKN», «BBeieHne B TEOPHIO
rpadoBy.

Conepxxanue nuHuM «llpencraBieHne NaHHBIX M ONUCATENbHAs CTaTHCTUKA»
CIIY>KHT OCHOBOH Ui (pOpMHUpPOBAHUS HAaBBIKOB paOOTHI ¢ MH(OpPMALMEN: OT YTEHUS U
UHTEpIIpeTalud HMHPOpPMAIMK, MPEICTaBICHHON B TabluIax, Ha JguarpamMmax u
rpagukax, a0 cOopa, NpEeACTaBICHUS M aHadu3a JAHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUUECKUX XapaKTePUCTUK CpeIHUX U paccenBaHus. PabGoTas ¢ [JaHHBIMH,
oOyyaronuecss ydaTcsi CUMTHIBATb M HMHTEPIPETUPOBATH JAHHBIC, BBIABUIaTh,
apryMEHTHPOBATh M KPUTUKOBATH MPOCTEHIIINE THIIOTE3b], Pa3MBIILIATh HaJl (pakTopamy,
BBI3BIBAIOIIMMHI W3MEHYMBOCTh, U OICHWBAaTh HUX BIMSHUE HA paccMaTpUBacMbIe
BEJINYUHBI U TIPOLECCHI.

WHTYUTUBHOE TPEACTaBICHUE O CIy4alHOM HW3MEHUYMBOCTH, HCCIIEJOBaHNE
3aKOHOMEPHOCTEN M TEHJIECHUUN CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOW AJI MU3y4YEHUs
TEOpUU BEpOATHOCTEN. boubiioe 3HaUeHNnEe UMEIOT MPAKTHYECKUE 3aJaHusl, B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMHU BEPOSATHOCTHBIMHU MOCIISIMHU.

[TonsiTHEe BEpOSTHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITydalfHOTO COOBITHS.
[Tpu n3yuenun yueGHOTo Kypca 00yJaronrecs: 3HaKOMSTCS ¢ MPOCTEUIITIMHI METOIaMHU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4yalWHBIX ODKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIIOIIMMU CTAaBUTh U
pemiath 6oJiee cloXkHbIE 3aaul. B yueOHbIi Kypc BXOJAT HaYaJbHbIE MIPEACTABICHUS O
CIIy4alHbIX BEJTMYMHAX U UX YMCJIOBBIX XapaKTePUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOY4YalOLIUXCS C
MHOKECTBAMH W OCHOBHBIMH OIEpalMsiMH HaJ MHOXECTBAMH, PacCMaTpUBAIOTCA
OpUMephl NPUMEHEHHUs s pelleHMs] 3aj]ady, a TaKKe MCIOIb30BaHUS B JPYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

MECTO YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» B
YYEBHOM IIVIAHE

B 7-9 kmaccax wu3yudaercsa y4deOHbIM Kypc «BeposSTHOCTP M CTaTUCTHKa», B
KOTOpBIA BXOAAT paszgensl: «llpencraBieHne maHHBIX M omMcareidbHas CTaTUCTHKAY,
«BeposTHOCTEY, «MeMEHThI KOMOMHATOPUKNY, «BBeeHne B TeOpHro rpadony.

OOmiee YMCIO YacOB, PEKOMEHJOBAHHBIX JJIsi M3y4yeHHUs Y4YeOHOro Kypca
«BeposiTHOCTh U cTatucTUKay, — 102 vaca: B 7 kiacce — 34 yaca (1 gyac B Heneno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 gac B Heneio).

COAEPKAHUE OBYUEHUSA
7 KIIACC

[IpencraBieHre JOaHHBIX B BHUAE TaONuIll, auarpamm, TpaduKoB. 3aroIHEHUE
Ta0JMI], YTEHHE U MOCTPOEHHUE JUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).



Urenue rpadukoB peajdbHBIX mnporeccoB. M3BneueHne mHboOpMalMu U3 AUarpamMm U
TaOJIHII, UCTIONH30BAHNE U MHTEPIIPETAINS JAHHBIX.

OnucartenbHasi CTAaTUCTUKA: cpeAaHee apudMETUYEcKOoe, MeauaHa, pa3Max,
HaumOoJIbllIeE W HauWMEHbIllee 3Ha4YeHHs Habopa YMCIOBBIX JaHHbIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cray4aitHbIi SKCIIEPUMEHT (OTIBIT) U ClTydaifHOoe coObITHE. BeposTHOCTh U yacToTa.
Posip ManoBeposSTHBIX 1 TPAKTUYECKH TOCTOBEPHBIX COOBITHIA B MPUPOJIC U B OOIIIECTBE.
MoseTa u urpanpHasi KOCTb B TEOPHU BEPOATHOCTEH.

['pad, BepmmHa, pedbpo. Ctenens BepuuHbl. Uncio pedbep n cymmapHasi CTEleHb
BepmnH. [IpencraBnenue o csizHocTu rpada. lenu u nukiel. [Iytu B rpadax. O6xon
rpada (sunepoB myTh). [Ipencrapienue o6 opueHTHpOBaHHOM Tpade. Pemenue 3amgau ¢
MTOMOIILIO TpadoB.

8 KJIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOIUL, TUarpaMM, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepanuy HaJ, MHOKECTBAMHU:
o0benuHEeHue, nepeceyeHue, AonoiaHeHue. CBoilcTBa omnepaunuii Haj MHOXXECTBAMU:
IIEPEMECTUTENBHOE, COUETATEIbHOE, PACIPEIEIUTENBHOE, BKIIIOUeHUS. Vcnonp30Banue
rpa)uyeckoro MpeACTaBICHUSI MHOXECTB JUIsl ONHCAHMSI pEalIbHbIX IPOLECCOB U
SIBJICHUM, ITPU PELIECHUY 3a]a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHUE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DOnemeHTapHble COOBITHS ciydailHOro onbita. CiayyaliHble coObiTUA. BepositHoCTH
coObITui. ONbBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITUAMU. CiydailHbIN
BbIOOD. CBS3b MEXAY MaJOBEPOSITHBIMU M NMPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B
pupoze, OOIIECTBE U HAYKE.

HepeBo. CpolicTBa JI€peBbEB: €AMHCTBEHHOCTH ITyTH, CYIIECTBOBAHHE BHCSIYEH
BEPUIMHBI, CBSI3b MEXJY YHCIOM BEpIIMH W 4uciaoM pedep. IIpaBuino ymMHOXEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnomnoxueie coobiTus. narpamma Ditnepa. OObeIuHEHNE U TIEpeceueHUe
coObiTuii. HecoBmecTHbie cOObITHSA. POpMyna CIOKEHHS BEPOSTHOCTEH. Y CIOBHas
BeposiTHOCTh. [lpaBuiio  ymHoxeHus. HeszaBucumble coObiTus. llpencraBienue
JKCIIEpUMEHTa B BHJE JepeBa. PemieHuwe 3anady Ha HAXOXKICHHE BEPOSATHOCTEH C
MMOMOIIIBIO JIEPEBa CIYyYaHOr0 SKCIEPUMEHTA, AuarpaMm Diliepa.

9 KVIACC

[IpencraBnenne MaHHBIX B BHUjJE TaOMUIl, AUarpaMm, TpaduKoB, MHTEPIPETAIUS
JTaHHBIX. UTeHHe U MOCTpOeHUEe TaOIuIl, AUarpaMm, rpauKoB 1Mo peaabHbIM JaHHBIM.

[lepectanoBku u ¢aktopuan. CodeTaHwss W YUCIO COYETaHWUU. TpeyrosbHHUK
[Tackaing. Pemenue 3a1a4u ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BepossTHOCTh. CiydailHBIA BBIOOP TOYKM U3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI'H OKPYKHOCTH.

HcnbiTanne. Ycnex u Heygadya. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHIT B cepun UcTibITaHUN bepHym.



CnyvaiiHass BeJIMYMHA W pPaclpelielieHue BepoATHOCTeH. MareMmaTuyeckoe
oxujanne u aucrepcus. [IpuMepbl MaTeMaTHYECKOTO OXKUAAHUS KaK TEOPETUYECKOIO
CpPEIHETO 3HAYECHUs BEIMYMHBI. MaTeMaTHYeCKOEe OKHUIAHWUE U IUCIEPCUS CIIyYaWHOU
BEJIMYUHBI «YHUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHym».

[Tonarne o 3akoHe OOdbIIUX 4YHceld. M3MepeHHne BEpOSTHOCTEH C ITOMOIIBIO
4acToT. Posib ¥ 3HaueHKE 3aKOHA OOJIBIINX YKUCEN B IPUPOJIE U OOIIECTRE.

[VDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOTPAMMBI VYYEBHOI'O
KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE  pe3ybTAThl OCBOCHHSI  NPOrpaMMbl  y4e0HOro  Kypca
«BepoATHOCTDh M CTATHCTHKA» XapaKTePHU3YIOTCH:
1) maTproTHYECKOE BOCIIUTAHHE:
MpOSIBICHUEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTHMKEHUSIM POCCHMCKUX MATEMATUKOB M POCCHMCKOU
MaTeMaTUYECKON IIKOJIbI, K HCIOJb30BaHUIO ATUX JOCTHXKEHUW B JPYTrMX HayKax M
IPUKJIAJHBIX cepax;
2) TpakJIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:
TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEW TrpaKJaHWHA U peaju3alid ero Mpas,
NpEACTAaBICHUEM O MaTEMAaTHYECKUX OCHOBaX (PYHKIMOHHUPOBAHUS  PA3IUUYHBIX
CTPYKTYp, SABJICHHH, MPOILIEAYp IPAKIAHCKOrO 001IecTBa (HAIpUMED, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTW)KEHUN HAyKH, OCO3HAHUEM BAXKHOCTH MOPAIbHO-3TUYECKHUX
MPUHLINIOB B AEATEIBHOCTUA YYEHOTO;
3) Tpy10BOE BOCITUTAHUE:
YCTAHOBKOI Ha aKTHMBHOE y4YacCTHUE€ B PEUICHUWU NPAKTUYECKUX 3a/7ad MaTEeMaTHYE€CKON
HaIMpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH  MaTEeMaTUYeCKOro o0pa3oBaHUs  Ha
OPOTSKEHUHM BCEH JKM3HM JUIsl  YCNEIIHOM NpPO(EeCcCCHOHANBbHON AESTENbHOCTH U
pa3BUTHEM  HEOOXOJUMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM U  IOCTPOCHUEM
WHJMBUAYAJILHOU TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX TUIAHOB C YUETOM JIMUHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEN;
4) 5CcTeTUYECKOEC BOCIIMTAHHE:
CIIOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHUYECKOMY BOCIPUATHIO MAaTEeMATHYECKUX
00BEKTOB, 3a7a4, pEIICHUH, pacCyXICHW, YMEHUIO BHUACTh MaTEMaTUYECKHE
3aKOHOMEPHOCTHU B HCKYCCTBE;
5) IEHHOCTH HAYYHOTO MMO3HAHHUS:
OpUCHTAIINEH B NESITEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YETOBEKa, MPUPOILI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTUYECKON HaYKH KakK cepbl YeJIOBEUYECKOU JEATEIHHOCTH, ITAMOB €€ Pa3BUTHS U
3HQYUMOCTH JUJII Pa3BUTHUS IUBWIM3ALMM, OBJIAJACHUEM S3BIKOM MAaTEMaTUKH U
MaTeMaTUYeCKOW  KyJIbTypOM KaKk CpPEICTBOM I[IO3HAHWUS MHpPA, OBJIAJICHUEM
MPOCTEUIINMHU HABBIKAMHU UCCIIENOBATEIBCKON IEATEIBHOCTH;
6) busnueckoe BoOCIUTAHUE, (POPMHUPOBAHUEC KYJIBTYpPhI 370POBbS M 3MOIMOHAILHOTO
0JIaronoayyus:



TOTOBHOCTBIO TIPUMEHSTH MaT€MaTHUYECKHE 3HAaHUS B MHTEPECAaX CBOEr0 3I0pPOBbS,
BEJEHUs 370pOBOro 00pa3a JKHM3HM (3I0pOBOE IMHTAHHE, COANAHCHPOBAHHBIA PEXHUM
3aHATHH M OT/bIXa, pEryyspHas pu3ndecKas akKTHBHOCTD), C(hOPMHUPOBAHHOCTHIO HABBIKA
pedekcuu, MpU3HAHHMEM CBOCTO IpaBa Ha OMIMOKY W TaKOro K€ IpaBa IPyroro
YeoBeKa;

7) PKOJIOTHYECKOEC BOCIIUTAHHE:

OpHCHTAIIMCH Ha MPUMEHCHHE MATEeMAaTHYECKUX 3HAHHUM IS pEIICHUs 3a71a4y B 00JIacTH
COXPaHHOCTH OKPY’KaIOIIEeH Cpe/ibl, IJIAHUPOBAHUS MOCTYIKOB U OIIEHKH MX BO3MOHBIX
HOCAEICTBHIM I OKPYXKarolled Cpenbl, OCO3HAHMEM TIJI00AaIBHOrO Xapakrepa
9KOJIOTHYECKUX MTPOOIEM M ITyTEl MX PEIICHNUS;

8) amanTanus K U3MEHSIOIIMMCS YCIOBUSAM COIUAIBHOM U IIPUPOIHOM CPEIBL:
TOTOBHOCTBIO K JEHCTBHSM B YCIOBHUSX HEOIMPEACIEHHOCTH, IOBLIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO IEATEILHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
APYTuX IOAEH, MPHOOpETaTh B COBMECTHOM IEATEILHOCTH HOBBIC 3HAHMSI, HABBIKH H
KOMITETCHIIMH U3 OIbITA APYTHUX;

HEOOXOIUMOCTBIO B (POPMHUPOBAHUN HOBBIX 3HAHHIA, B TOM YHCje (GOPMYIMPOBATH HICH,
MOHSATHS, THUIOTE3bI 00 OOBEKTaX W SBJICHUAX, B TOM YHCIC paHEE HEU3BECTHBIX,
0co3HaBaTh ACMUIUTHI COOCTBEHHBIX 3HAHHH M KOMIICTEHTHOCTEH, IJIAHHPOBATH CBOE
pa3BUTHC;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPHHHMATH CTPECCOBYIO
CHUTYAIIMIO KaK BBI30B, TPEOYIOIIHI KOHTPMEpP, KOPPEKTHPOBATH IPHHUMAEMbBIC PCIICHHSI
U JelicTBYs, (DOPMYIIHPOBATh U OLIEHUBATH PUCKH M MTOCICACTBHS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBrble j1ornyeckue 1eicTBUA:

- BBISIBIIAITh M XapaKTE€PU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEeMaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXAYy NOHATUAMH, (POPMYIUPOBATH OMNPEACIICHUS TOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALMKM, OCHOBAHUS J1Ji1 0000IIEHUS U
CpaBHEHMSI, KpUTEPUHU MMPOBOJUMOIO aHAJIN3A;

- BOCIIPUHUMATh, (HOPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIIbHBIC U
OTpUIlaTEIbHbIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

- BBISBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKACHUSIX, MpeajiaraTh KPUTEPUU MJIS BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

- JIeJlaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTWKHU, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOYEHUH, YMO3AKIIFOUEHNUN 10 aHAJIOTHH;

- pa3buparh JOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEpXKIAEHWUH (TIpsiMbIE H  OT
MPOTUBHOTO), MPOBOJAUTH CaMOCTOSITENILHO HECIIOKHbBIE JI0Ka3aTeIbCTBA
MaTeMaTH4ecKuX (paKTOB, BBICTpauMBaTh AapPryMEHTAIlMI0, MPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

- BBIOMpaTh cHoco0 pelleHus y4eOHOW 3anayu (CpaBHUBATh HECKOJBKO BapUAHTOB
peleHusi, BbIOUpaTh HanboJiee MOAXOASANIUN ¢ y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX
KpUTEPUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

- HWCMOJIb30BaTh  BOIPOCHI KAk  HCCIEIOBATEIbCKUA  WHCTPYMEHT  TO3HAHWS,
dbopMyIMpOBaTh BOMPOCHI, (UKCUPYIONIHME MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO



yCTaHaBIIMBaTh MCKOMOE M JaHHOE, (OPMHUpPOBATH THUIIOTE3y, apTyMEHTHPOBATH CBOIO
MIO3UIINI0, MHCHHE;

- TPOBOJUTH TIO CAMOCTOSTEIBHO COCTaBJIEHHOMY IIJIaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAaHOBICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro 00ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

- caMoCTOATEThHO (OPMYIHPOBATh O0OOMIEHWS © BBIBOJABI TI0 pe3yJbTaTaM
MPOBENEHHOTO HAOJIIOICHUSI, MCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IOTYYCHHBIX
pE3yIbTATOB, BHIBOJIOB U 00OOIIECHMUIA;

- IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEATIOTOKCHHSI
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

- BBISBJIATH HEJOCTATOYHOCTh M HM30BITOYHOCTH MH(OpPMAINH, TaHHBIX, HEOOXOIMMBIX
TUTSL PEIICHUS 3aa4H;

- BBIOMpaTh, aHATM3UPOBATH, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MH(DOPMAIIHIO
pPa3TUYHBIX BUIOB B (POPM IIPEICTABIICHNUS,

- BBIOMpATh (hOpMy Ipe/iCTaBlIeHUs HH()OPMAMU U WLIIOCTPUPOBAThH pELIAEMBbIe 3a/1a4u
cXeMaMHu, IuarpaMmMaMu, HHOW rpaduKoi U UX KOMOWHAIIHSIMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIUUA TI0 KPUTEPHSIM, MPEAIOKCHHBIM YUUTETIEM HIIN
chopMyITUPOBAaHHBIM CAMOCTOSITEIIHHO.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHS:

- BOCTIPUHUMATHh B (POPMYITHPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMH U IEIIMU
oOl1lleHusA, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJy pelIeHUs 3ajaud, KOMMEHTUPOBATh
MOJIYYCHHBIN PE3yNbTaT;

- B X0JIe OOCYKJIEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/IaeMOU TEMbI, TPOOIEMBI,
peraemMoii 3aj1aun, BhICKa3bIBaTh WJICH, HAIICJICHHBIC HA MOUCK PEIICHUs, COMOCTaBIISATh
CBOM CYXKJICHUS C CYXICHUSIMU JAPYTUX YYACTHUKOB JUAIOTra, OOHAPYKUBATH pa3inyue u
CXOJICTBO TIO3WIIUHA, B KOppeKTHOW (opme dopMymupoBaTh pa3HOTIACHSA, CBOU
BO3PAXKCHUS;

- TIPEJICTABIIATh PE3YJbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIICIOBAaHUS, TIPOEKTa,
CaMOCTOSITEIbHO BBIOMpATh (POpMAT BBICTYIUICHHUS C YYETOM 3aJad MPE3CHTAUA W
0COOEHHOCTEN ayIMTOpUH;

- IOHMMATh U WCITOIH30BATh MPEUMYIIECTBA KOMAHHON W WHIANBUYaJIbHON PaOOThI IPH
peleHrN y4eOHBIX MaTEMAaTHYECKUX 3a]1a4;

- IPUHUMATD 11€JTb COBMECTHOM NIEATETLHOCTH, IJIAHUPOBATh OPTAHU3AIMI0 COBMECTHOM
paboThI, pacnpeaesTh BUAbl pado0T, JOTOBAPUBATHCA, 00CYX IATh MPOIECC U PE3YNIbTAT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

- Y4aCTBOBATh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUSIMU, MO3TOBBIC
IITYPMBI U JAPYTUE), BHIMOIHATH CBOIO YacTh PabOTHI U KOOPJAUHUPOBATH CBOU JCHCTBUS
C IPYTMMH YJIeHAMU KOMaH/IbI, OIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIHI MPOIYKT MO
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHS.

PerynsiTuBHbIE YHHBeEpcaJbHbIe Yy4eOHbIe AeiiCTBUSA

Camoopranusamnus:

- CaMOCTOSITEBHO COCTAaBISATH IUJIaH, AJTOPUTM pEIIeHUs 3afaud (MM €ro 4acTh),
BBIOMpATh CMOCO0 pemeHuss ¢ YYETOM MMEIOUMXCS PEeCypcoB MU COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATbH U KOPPEKTUPOBATH BAPUAHTHI PEIIECHUU C Yy4ETOM
HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:



- BJIQJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelieHus
MaTeMaTU4eCcKOoil 3a/1a4u;

- TIPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPHU PEIICHUHU 3a/ayl, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBHUE pe3yJibTaTa IEATEIbHOCTH MOCTABICHHON IEJIM U YCIOBHSIM,
OOBSCHATH MPUYUHBI TOCTIXKEHHUS WM HETOCTHXKEHUS 1ENIM, HAXOAUTh OIIUOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

I[TPEAMETHBIE PE3VJIbTATDI

K xoHmy o0ydenusi B 7 KJjacce 00y4arOIIUiicsl MOJYYHUT CjeAyOIIue NpeaMeTHbIe
pe3yJibTaThl:

- Yurate nH(pOpMaIuio, IpeaCcTaBICHHYIO B TabIWIIax, HA AUarpaMMax, MpPeACTaBiIsaTh
JJAHHbIC B BUJI€ TAaOJMIl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIEC (CTOIOYATHIE) U KPYTOBBIE)
110 MacCHUBaM 3HAUYCHUH.

- OnuceiBaTh U MUHTEPHPETUPOBATH peaJIbHbIC YHMCIIOBBIC JAHHBIC, MPEICTABICHHBIC B
Tabauiax, Ha AuarpamMmax, rpaduxax.

- Hcnonw3oBaTh AJisi ONMKMCaHUS JAHHBIX CTATUCTHUUYECKUE XapaKTEPUCTUKU: CPEIIHEE
apupMeTHIeCKOe, MeJIMaHa, HanOoJbllee U HAUMEHbIIIEE 3HAUCHUS, pa3Max.

- IMeTp mpencraBieHue O ClIydyalHOW M3MEHUMBOCTH Ha IpUMepax IieH, (GU3NYeCKuX
BEJIMYMH, AHTPONOMETPUYECKUX JIaHHBIX, MUMETh MPEACTABICHUE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

K koHmy o0y4yenuss B 8 kiacce o0y4almuiicsi NMOJyYUT CJeAYyHOIIHE NMpPeAMeTHbIe
pe3yJIbTaThI:

- U3Bnekarb M mpeoOpa3oBbiBaTh MHGOpPMAlLMIO, MPEJACTABICHHYIO B BHUJEC TaOIMII,
IyarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUAE TaOIuUL, 1uarpamm, rpaukoB.

- OnuceIBaTh JaHHBIE C MOMOIIbIO CTATUCTUYECKUX MOKA3aTeNel: CpeaHUX 3HAUCHU U
Mep paccerBaHus (pa3max, JUCIEPCHS U CTAHIapPTHOE OTKIIOHEHHE).

- HaxoauTh 4YacTOThl YMCIOBBIX 3HAYEHUH W YaCTOThl COOBITHI, B TOM YHUCIE IO
pe3ynbTaTaM U3MEpPEHU U HAOII0ACHHIA.

- HaxomuTe BepoOSTHOCTH CIy4alHBIX COOBITMI B ONbBITax, 3Has BEPOATHOCTHU
3JIEMEHTApHBIX COOBITUH, B TOM YHCIIE€ B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMU.

- Ucnonb3oBath rpaduyueckue MOJENH: JEPEBO CIYyYalHOTO SKCIEPHUMEHTA, TUarpaMMbl
Diiniepa, yncioBas npsiMasi.

- OnepupoBaTh MOHATUAMH: MHOKECTBO, IMOAMHOYKECTBO, BBIIIOJIHATH ONEpPALUN HaJ
MHOKECTBaMHU: OOBEAMHEHHE, NEepeceyeHue, TOMOIHEHHUE, NEPEUUCHATh 3JIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

- Wcnonb3oBaTh rpaduyeckoe MpeicTaBiICHUE MHOXKECTB U CBS3€H MEXKIy HUMHU IS
OMMCaHUs MPOIECCOB U SIBIICHUH, B TOM UYKCJIE MPHU PELICHUH 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U KYPCOB.

K kxoHmy o0ydeHusi B 9 ki1acce o0y4arOIIuiicsi MOJYYHUT CJeAyOLIUE NMpeAMeTHbIe
pe3yJibTaThl:



- W3Bnekath u mnpeoOpa3oBbIBaTh WHGPOPMALMIO, TNPEACTABICHHYI0 B Pa3JIMYHbIX
UCTOYHMKAX B BHUAE TaONMl, AuarpamM, rpadukoB, MPEACTaBIAThH JAaHHBIE B BHUJE
TabJIuUI, TUarpaMm, rpauKoB.

- Pemate 3aaun opraHM30BaHHBIM NIEpeOOPOM BapUAHTOB, a TAKXKE C MCIOJIb30BAaHUEM
KOMOHMHATOPHBIX MTPABHII U METOOB.

- Mcnonb30BaTh ONMucaTeNbHBIE XAPAKTEPUCTUKH JJII MAacCHBOB YHCIIOBBIX JaHHBIX, B
TOM YHCJIE CPEITHUE 3HAUCHUS U MEPHI paCCEUBAHUSI.

- HaxoauTp YacTOThl 3HAYEHWM W YACTOTHI COOBITHS, B TOM YHCIE TMOJb3YACH
pe3yabTaTaMu MPOBEIEHHBIX U3MEPEHUH 1 HAOIIOACHUN.

- HaxonuTe BepoOSITHOCTH CITy4ailHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHCIE B
OTBITaX C PAaBHOBO3MOXXHBIMH 3JI€MEHTApHBIMU COOBITUSIMHU, B CEpUSIX HCIBITAHUHA 10
HepBOTO yCIexa, B CepUsiX UCIbITaHui bepHyu.

- ImeTsb nipenicTaBiieHue o ciy4aifHON BETMUMHE U O paclpeie]IeHuH BEpOSITHOCTEH.

- ImeTh mpesicTaBieHne o 3aKoHe OOJIBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTHU B
CJIydyaifHON M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOIIEeCTBE.
IpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Nen/n HavmeHoBaHMe pasaernos 1 TeM Npor paMvb \ KonnuectBo yacos \ OnexTpoHHble (LmdpoBble) 0bpasoBaTerbHbIe
Beero|  KoHTpomnbHble MpakTuyeckmne pecypebl
paboTbI paboThbI
1 |INpencraenenme garHbix | 7 | [ 2 Inttps://m.edsoo.ru/89N37X690 |
2 |lOnucarensHas cratuctuka | 8 | [ 1 | https://m.edsoo.ru/1L SV4LDNF |
3 |/Cryyaittas nsmexumsoctb | 6 | [ 1 | https://m.edsoo.r/GWRMY 0320 |
4 | Beegetine B Teopuio rpados [ 4 | [ | https.//m.edsoo.r/ZC1IM6K 65 |
5 |BepostHocTb 1 yacToTa criyqaiiHoro cobbitusa || 4 || [ 1 Ihttps://m.edsoo.ru/H3K 1SSMAW |
6 ||OBobLueHme, cucTemaTnsaLms sHaHwii | 5 | 2 [ Ittps://m.edsoo.ru/L FUSEK R5F |
OBLU EE KOIMTMYECTBO YACOB MO 34 2 5
NMPOrPAMME
8 KUIIACC
Ne HanmeHoBaHMe pasaernos 1 TeM Npor pamMmb \ KommuectBo yacos \ OnexTPoHHble (LmdpoBble) 0bpasoBaTerbHbIe
n/n Boero|  KoHTpombHble MpakTuyeckmne pecypebl
paboTbl paboTbl
1 ||Mosroperve kypca 7 knacca [ 4| [ Ittps://m.edsoo.ru/X 3FZS77JT |
2 OnucareneHana ctarucTuka. PacceviBaHne 4 https://m.edsoo.ru/8DX3Y EE7C
NaHHbIX
3 |MHoxectsa [ 4| [ |https://m.edsoo.ru/5GSLMI7R3 ]
4 ||BeposTHocTs criyyaittoro cobbitus | 6 | [ 1 Ittps://m.edsoo.ru/L USY QKX OL |
5 ||Beenerve B Teopuio rpados | 4 | | |ttps://m.edsoo.ru/40G4X25TN |
6 |Cnyqaittbie cobbirus | 8 | | |Ihttps://m.edsoo.ru/F5E58710K |
7 ||OBobiuerme, cncremarnsaums sHanmit 4] 2 [ Ittps://m.edsoo.ru/I37K 3MSIF |
OBLL EE KOIMTMYECTBO YACOB MO 34 2 1
NMPOrPAMME
9 KJIACC
Nen/n HavmeHoBaHVe pasaenos 1 TeM Npor paMvb \ Konnyectso Yacos \ OnexTpoHHble (LMdPOoBbIE) ObpasoBaTerbHbIe
Beero|  KoHTpomnbHble MpakTuyeckmne Pecypebl
paboTbl paboTbl
1 |MosTopetine kypca 8 knacca 4] [ |https.//m.edsoo.ru/F1SB2Q6TK |
2 |GremerTsl komBuHaTopukK | 4 | [ 1 |ttps://m.edsoo.r/OTVIFYMO08 |



https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/LFUSEKR5F
https://m.edsoo.ru/X3FZS77JT
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/I37K3MSIF
https://m.edsoo.ru/F1SB2Q6TK
https://m.edsoo.ru/OTVIFYM08

Nen/n HanmeHoBaHme pazaernos 1 TeM Npor pamMmb \ Konnuecteo yacos \ OnexTPOoHHbIe (LMdpPOoBbIe) 0bpasoBaTerbHbIe
Boero|  KoOHTpOmbHbIE MpakTuyeckmne PecypCbl
palboTbl paboTbl

3 |[reomerpuyeckas BeposTHOCTL | 4 | [ |Ittps.//m.edsoo.ru/JRA02MM J7 |
4 |Mcnbmarus BepHynmm | 6 | [ 1 Ittps://m.edsoo.ru/PV PMDGFCN ]
5 | Cryuyaiinas BermumHa | 6 | | Ittps://m.edsoo.ru/PC35FWECN |
6 | OBobuere, koHTporb | 10| 1 [ Ittps://m.edsoo.r/BBFTY CMQQ ]
OBLLEE KOJTIMMECTBO HYACOB MO 34 1 2

NMPOIrPAMME



https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0

[IPOBEPSIEMBIE TPEFOBAHMU S K PE3YJIbTATAM OCBOEHHNSI OCHOBHOM OBPA3OBATEJILHOM

[MPOI'PAMMBI
7 KIIACC
Konx - o
DOBEDAEMOrO IIpoBepsiemble MpeIMeTHbIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeLHOM
posep NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI
pe3yabTara
5 BeposTHOCTD U cTaTUCTHKA
YwnTate HHPOPMAIIIO, IPESICTABICHHYIO B TAONHUIaX, HA IUarpaMMax, IpPeICTaBIATh JaHHBIC B
51 BUJE TaONHI, CTPOUTH IUArpamMmbl (CTOJIOMKOBBIE (CTOJIOYAThIE) U KPYTOBbIE) IO MacCHBaM
3HAYEHUH
52 OnuceiBaTh 1 UHTEPIIPETUPOBATH peajbHbIe YMCIIOBBIC JaHHbIE, MIPEICTaBICHHbIE B Ta0IMLIAX,
' Ha Auarpammax, rpadukax
53 Vcronp30Bath I ONHMCAHHSA JaHHBIX CTATHCTHYECKHE XapaKTEpHCTHUKHU: cpelHee apupmern-
) 4YEeCKoe, MeJlnaHa, HauOoJIblllee U HauMEeHbIlIee 3HAUeHUs, pa3Max
54 HmeTs mpeacTaBiIeHNE O CITy4alHOW W3MEHYMBOCTH Ha MPHMEPax IeH, (PU3NIECKUX BEIHIHH,
' AHTPOIIOMETPHUECKHUX JAHHBIX, UMETh NPECTABICHUE O CTATUCTHIECKOW YCTONUNBOCTH
8 KIIACC
Kon . o
DOBEDAEMOrO IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM
posep NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHuUsI
pe3yabTaTa
5 BeposTHOCTh U cTaTUCTHKA
51 W3Bnekats m mpeoOpa3oBeBaTH HH(DOPMALNIO, TPEACTABICHHYI0 B BHAE TAONHWI, TUArpamm,
) rpaUKOB, IPEACTaBISITh JaHHbIE B BUJE TaOJUII, JHarpaMm, rpapukoB
59 OnuceiBaTh JaHHBIE C TIOMOIIBI0 CTATHCTUYECKHUX IIOKAa3aTeled: CpPeqHHX 3HAUYCHHH U Mep
' paccenBaHUs (pa3Max, IUCTIEPCHS M CTAHIAPTHOE OTKJIOHCHNE)
53 Haxoauth 4acTOThl YMCIIOBBIX 3HAYEHHA M YacTOTHI COOBITHH, B TOM 4YHCIE IO pe3yJibTaTam
' W3MEpPEeHHUH U HAOJIIOICHUH
54 Haxoauth BepoATHOCTH CITydallHBIX COOBITHI B OIBITAX, 3HAs BEPOSITHOCTH DJIEMEHTAPHBIX COOBI-
' THH, B TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMHU
55 Hcnonb3oBath rpaduueckue MOJETH: AEPEBO CIYYAHHOTO AKCIIEPUMEHTA, AMarpaMMbl Ditnepa,
' YUCJIOBas MpsIMast
OnepupoBaTh  IMOHATHAMH: MHOXECTBO, ITIOAMHOXKECTBO; BBIIIONHATH  ONEPAalldM  Hal
5.6 MHOKECTBaMHU: OOBEIMHECHHUE, TepeceUeHUe, NOMOMHEHUE; MEPEUHCIATh JIEMEHTH MHOXKECTB,
MIPUMEHSTh CBOHCTBA MHOYKECTB
Hcnonp3oBath rpadudeckoe MPencTaBICHUE MHOXKECTB W CBS3CH MEXIy HUMH JUISL OIHCAHUS
5.7 MIPOIIECCOB U SIBICHWI, B TOM YHUCIIe MPHU PENICHWH 33jad U3 APYruX Y4eOHBIX TPEMETOB U
KypcoB
9 KIIACC
Kox . .
DOBEDAEMOrO IIpoBepsieMmble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
posep MPOrpaMMbI 0CHOBHOT0 00111ero 00pa3oBaHusi
pe3yiabTaTa
5 BeposTHOCTD U cTaTUCTHKA
51 W3Bnekats u mpeoOpa3oBeIBaTh MH(POPMAINIO, MPEACTABICHHYIO B Pa3IMYHBIX HCTOYHHKAX B
BHJIE TaOJIUI], TUarpaMM, rpauKoB, IPEACTaBIATh JAaHHBIC B BUJE TaOJIUI, TUarpaMM, rpadiKkoB
50 Pemrate 3amaun OpraHM30BaHHBIM IEPEOOPOM BAPHAHTOB, a TAKXKE C HCIOIB30BAHUEM KOMOU-
HATOPHBIX MIPABUII U METOJOB
53 Hcnonbs3oBaTh onucaTeNbHbIE XapaKTEPUCTUKU JUII MAacCHBOB YHMCIIOBBIX JIaHHBIX, B TOM YHCIIE
' CpeJHIe 3HaYeHHs U MEPhl PAaCCEUBAHMS
5.4 Haxoauth yacToTsl 3Ha4YeHHUH U 4acTOTHI COOBITHS, B TOM YHCJIE MOJIb3YsACh Pe3yIbTaTaMu NpOBe-




Kon

IIpoBepsiemble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi

TPOBEPAEMOTO NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHust
pe3yJbTara

JEHHBIX U3MEPEHUN U HAOJII0 ICHHIA
Haxomuth BepoOATHOCTH CIyYalHBIX COOBITHH B M3YUCHHBIX ONBITaX, B TOM YHCIIE B OIBITaX

55 C PaBHOBO3MOKHBIMH JIEMEHTApHBIMH COOBITHSIMH, B CEpUSX HCIBITAaHUHA IO TEPBOTO ycCIexa,
B CEpHsIX HcnblTaHuil bepHysm

5.6 Nwmeth nipencrapnenue o CryyaifHoON BETUYUHE U O PACTPEICIICHUH BEPOSITHOCTEN

57 Hmets mperncraBieHHE O 3aKOHE OOJBIIMX YHCENI KaK O TIPOSBICHHM 3aKOHOMEPHOCTH B

' CITy4aifHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEI B MPUPOJIE U OOIIECTBE

I[MPOBEPAEMBIE 2JIEMEHTHI COAEPXKAHUA

7 KIIACC
Kon IIpoBepsieMpblii 371eMeHT CO/IepPKAHMS
5 BeposTHOCTE 1 CTaTHCTHKA
[IpencraBnenne maHHBIX B BUAE TaONHI, OUarpamm, rpadukoB. 3amonHeHHE TaONHIl, YTECHHE
51 U TIOCTPOCHUE TUarpaMm (CTOJIOMKOBBIX (CTOIOUATHIX) U KPYTOBBIX). UTeHUE IrpaKOB peaslbHbIX
' nporeccoB. M3pnedenne HHPOPMALIUU U3 TUArpaMM M TaOJIHII, UCTIOIB30BAHNE U UHTEPIPETAIHS
JAHHBIX
50 OmnmcaTenbHasl CTaTHCTHKA: cpeqHee apu(pMETHIECKoe, MeAnaHa, pa3MaxX, HauOoJbIIee M Hau-
' MEHBIIIee 3HAUCHHST HA0Opa YHCIIOBBIX NaHHBIX. [IpuMepsl criydaiiHONH M3MEHYNBOCTH
CrnyqaiiHbIi SKCIIepuMeHT (ONIBIT) U cirydaitHoe coObithe. BeposTtHOCTh M yactoTta. Pomp maio-
5.3 BEPOSATHBIX M TPAKTUYECKH JTOCTOBEPHBIX COOBITHUH B IMpHpoJe W B obmecTBe. MoHeTa W WT-
pasbHast KOCTh B TCOPHUU BEPOSTHOCTEH
I'pad, BepmmnHa, pedpo. Cremenp BepmwHbL Yucio pédep W CyMMapHas CTENCHb BEPIIHH.
5.4 IIpencrarienne o cszHocty rpada. llenmm w mmkiel. [Iytu B rpadax. O6xox rpada (siiepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3a1a4 ¢ momonipo rpados
8 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
5 BeposTHOCTh U cTaTHCTHKA
51 IIpencrapieHre NaHHBIX B BUJE TAOJUII, IMAarpaMM, rpa@uKkoB
59 MHOX€eCTBO, IEMEHT MHOXKECTBA, MOJMHOXKECTBO. Omepauy HajJl MHOKECTBaMU: 00BEINHECHHE,
' TepecedeHne, JOMOHEHNE
53 CpoifcTBa omepanuii HaJ MHOXKECTBAMH: II€PEMECTHTENBHOE, COYETaTeNbHOEe, paclpese-
' JIUTENbHOE, BKIIOUCHUS
54 Hcnonp3oBanue rpaguueckoro MpencTaBICHUST MHOKECTB IS OITUCAHUS PEAbHBIX MPOIECCOB U
' SIBJICHUI, IPU PELIEHUH 3a7ad.
55 Wsmepenne paccenBaHus HaHHBIX. J(MCHiepcHs W CTaHIAPTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB.
' JlmarpaMmMa paccenBaHus
OneMeHTapHbIe COOBITHS CIydaiiHOro ombITa. CiydaiiHble COOBITHSA. BeposiTHOCTH COOBITHIL.
5.6 OnpITEl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAapHBIMU COOBITHAMH. CirydalHblidi BeIOOp. CBS3b MEXKAY
MaJIOBEPOSTHBIMU ¥ MTPAKTHYECKH JOCTOBEPHBIMH COOBITHAMH B IPUPOJIE, OOIIECTBE M HAYKE
HepeBo. CBOWCTBa NEPEBBEB: CIMHCTBCHHOCTh ITYTH, CYIIECTBOBAHHE BUCSUYCH BEPIIHHEI, CBS3b
5.7 MEXIY YHCIOM BepIIUH U uuciaoM pébep. [IpaBmino ymHOXeHMs. Pelnenue 3amad ¢ MOMOIIBIO
rpagoB
58 [IpotuBononoxuele coObITHA. duarpamma Oiinepa. OObeAHHEHHE W TIEpecCUCHHE COOBITHIA.
' HecoBmectHble coObITHSI. DOpMyITa CIIOKEHHsI BEPOSITHOCTEH
5.9 YcioBHast BeposTHOCTD. [IpaBuio ymaokeHMst. He3aBucrMbie cOOBITHS
510 [Ipencrasienue ’KCiepuMeHTa B BHIC JepeBa. Pemenne 3aqad Ha HAXOXKACHUE BEPOSITHOCTEH C
' TTOMOIIBIO JIEpEBa CIy4alHOT0 SKCIEPUMEHTA, AnarpaMm Diliepa




9 KJIIACC

Kon IIpoBepsieMblii 31eMeHT cOlepKaHusI
5 BeposTHOCTB U CTaTUCTHKA

51 [IpencraBnenne DaHHBIX B BHAE TaONHI, AWarpaMM, rpadukoB, WHTEPIpETAlWs NaHHBIX. UTeHWe U
HOCTpOEHUE Ta0NuL, AUarpaMM, rpapuKoB N0 peasibHbIM JAHHBIM

5.2 IlepectaHoBKH 1 akTOpHAT

5.3 CoueTaHus ¥ YUCII0 COYETaHU I

5.4 Tpeyronsuuk Ilackans. Pemenne 3a1a4 ¢ HCmmosib30BaHHEM KOMOWHATOPUKH

55 I'eomerpuueckas BEPOSITHOCTb. Cayuaiinblii BbIOOpP TOYKHU u3 ¢burypst
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 TYI'H OKPYXKHOCTU

5.6 Ucnprranne. Ycnex u Heygaya. Cepus UCIIBITAHHUN JI0 TIEPBOTO yCIIEXa

5.7 Cepus ucneltanuil bepayinu. BepostHocTr coObITuil B cepuu ucnibITaHui bepHynau

5.8 CrnyyaifHas BeJIMYUHA U pacnpeielicHIe BEPOSATHOCTEH

59 MaremaTudeckoe oxXuIaHue U aucnepcus. [IpuMepbl MaTeMaTUYECKOTO 0KUIaHUS KaK TEOPETUIECKOro
CPEIHET0 3HAYEHMsI BEJIMYMHbI

510 MaremaTudeckoe OXKHJIaHUE u JUCTIEPCHST ciryyaiHOU BEJIUIHMHBI
«YHCIIO YCIIEXOB B CEpUHU HCIBITaHUN BepHymy

511 ITonsiTre o 3aKoHE OONBINMX YHUCell. 3MepeHne BEepOsSTHOCTEH ¢ TIOMOIIBIO YacToT. Poib W 3HaveHue
3aKOHa OOJIBIINX YHCEJ B IPUPOAE U OOIECTBE

HHPOBEPAEMBIE HA OI'S 11O MATEMATHKE TPEBOBAHIA K PE3YJIBTATAM OCBOEHHMA
OCHOBHOMU OBPA30OBATEJIbBHOU ITPOI'PAMMbI OCHOBHOI'O OBLHIEI'O OBPA30OBAHUIA

Kon
NpoBepPseMOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHMS K MPeIMETHBIM Pe3y1bTATAM OCBOECHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111ero oopa3oBanns Ha ocHoBe ®I'OC

YMeHue onepupoBaTh INOHATHSAMU: MHOKECTBO, IIOJIMHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMU;
YMEHHUE OIEpUPOBATh TOHATHSIMU: Tpad), CBA3HBIA Trpad, AEepeBO, IHKI, NPUMEHATh UX IPH
pEIIeHNH 3a[a4; YMEHUE HCIIONB30BaTh rpa)UuecKoe MPeICTaBICHHE MHOXKECTB IS OTIHCAHHS
peabHBIX MPOIIECCOB U SIBJICHUH, IIPU PEIICHUH 33/1a4 U3 IPYTUX yIeOHBIX IPEAMETOB

YMenue OIICPHUPOBATH MNOHATHUAMH: ONPCACICHUC, aKCHOMA, TCOPEMA, TOKA3aTCIBCTBO, YMCHUC
pacno3HaBaTb MCTHUHHBIC W JIOXKHBIC BBICKA3bIBaHUA, INPHUBOAWUTH NPUMEPBI WU KOHTPIIPUMEPHI,
CTPOUTH BbICKAa3bIBaHUS U OTPULIAHUA BBICKA3bIBAaHUI

YMeHue onepupoBaTh TOHATHAMH: HATypaJlbHOE YHCIIO, MPOCTOE M COCTAaBHOE YHCIIO,
JISIUMOCTh HATypaJIbHBIX YHCEJ], MNPU3HAKU JCTUMOCTH, IIeJI0e YHCIO, MOJYJbh YHCHa,
OOBIKHOBEHHAs! Ipo0b M JecsAiTHYHAs ApoOb, CTAaHAAPTHBIN BHUJI YHCIA, PAllMOHAIBFHOE YHCIIO,
UppaIMOHAIEHOE YHCII0, apU(METHUECKUI KBAIPATHBIN KOPEHb; yMEHUE BBITIOIHATH IEHCTBHS C
YHUCIIaMH, CPAaBHUBATD W YIOPSAI0YMBATH YHCIIA, PESICTABIATh YKMCIIa Ha KOOPAMHATHON TIPSIMOIA,
OKPYTJISATh YUCIIA; YMEHHE JIeNIaTh MPUKUAKY U OLIEHKY Pe3ybTaTa BEIYUCICHUH

YMeHre ONepHpoBaTh MOHSATHAMH: CTENEHb C IETBIM IIOKas3aTeneM, apupMeTH4ecKuil
KBa/IpaTHbI KOpEHb, MHOTOWIEH, airedpandeckas Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpHEM
HATypaJIbHOH CTETeHH OOJNbIIe COUHUIBI; YMEHHE BBIMONHATH PACUYETHl IO  (opMylam,
npeoO0pa3oBaHusl INEJBIX, APOOHO-PAIMOHANBHBIX BBIPAKCHWH M BBIPAKEHUH C KOPHAMH,
pas3nokeHHe MHOTOWIeHa Ha MHOXKHTENH, B TOM YHCIE C HCIOIb30BaHHEM (OpMyN pasHOCTH
KBaJIpaToB U KBaJlpaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBarh MOHATHUSAMHU: YHUCIOBOE PAaBEHCTBO, YpaBHEHHME C OJHOM IIEpEMEHHOI,
YHCIJIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHUE pellaTh JIMHEMHbBIE U KBaIpaTHbIE
ypaBHEHUSs, TPOOHO-pallMOHANbHbIE YPABHEHHSI C OJJHOU MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JMHEWHBIC HEPAaBCHCTBA W MX CHCTEMBI, KB3JpaTHBIC U APOOHO-pALMOHAIBHEBIC
HEPAaBEHCTBA C OJHOW NEPEMEHHOM, B TOM YMCJIE IIPU PELICHUH 3a/ad U3 JPYIUX NPEAMETOB U
IIPAKTHYECKUX 3aJa4; YMEHHME MCIONb30BaTh KOOPAMHATHYIO IPAMYI0 H KOOPAHMHATHYIO
IUTOCKOCTD JJIs1 H300pa)KeHUS PpeIICHUI YpaBHEHUH, HEPAaBEHCTB U CHCTEM

YMeHne onepupoBath MOHATHAMH: (YHKIWS, rpaduK GYHKIUH, HyIH (QYHKIHH, TPOMEXKYTKH




Kon
MPoBEePSIeMOoro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yJbTATAM OCBOECHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanns Ha ocHoBe ®I'OC

3HAKOIMOCTOSIHCTBA, TMPOMEXKYTKH BO3pPACTaHUs, YObIBaHUs, HauOOJblliee W HAUMEHbIEe
3HAYCHUs (YHKIMH, YMCHHE OIEPHUPOBATh MOHITHUSAMH: TIPsAMas MPOMOPIHOHANEHOCTD, JIU-
HeliHas (yHKUOWs, KBaapatuuHas (QYHKIUS, oOpaTHas MPOMOPIMOHANBHOCTE, Mapabdona,
runep0oia; yMEHHE CTPOUTH TpadWKU (PYHKIWH, HCIONL30BaTh IpadUKU IS ONpeICICHUS
CBOMCTB MPOLIECCOB M 3aBUCHMOCTEH, [UIsl PEIICHUs 3a]a4 U3 JPYruX yueOHbIX IPEIMETOB U pe-
ANBHOU JKU3HU, YMEHHE BBIPAXKATh (POPMYJIaMH 3aBUCHMOCTH MEXY BETHUNHAMU

YMeHue orepupoBaTh MOHATHAMHU: TOCIEI0BATEIBHOCTD, apu(METHUECKAsT U TeOMETpHUIECKas
MIPOTPECCHH; YMEHHE HCIIOJb30BaTh CBOWMCTBA ITOCIEHAOBATEILHOCTEH, (OPMYJIBI CyMMBI U
o0uiero uieHa Npy peUIeHuy 3ajad, B TOM YHCIE 33[a4 U3 JPYruX y4eOHBIX MPeIMETOB U pe-
AJIbHOM >KU3HHU

VYMeHHe pelraTh 3aa4i pa3HbIX THIIOB (B TOM YHCIIE Ha MPOLEHTHI, AOJIH U YacTH, JBIKCHHUE,
paboTy, IeHy TOBapOB U CTOMMOCTH ITOKYIIOK M YCIIYT, HaJIOTH, 3aa4l U3 00JAaCTH yIpaBICHHS
JUYHBIMH ¥ CeMeWHBIMH (MHAHCAMM); YMEHHE COCTaBIIATh BBIPAKEHUS, YpaBHEHHs, HEPaBEH-
CTBA M CHCTEMBI IO YCIOBHIO 3aJaud, HCCIENOBATh IIOIyYEHHOE pPELICHHE M OLICHUBATh
IPaBAONOA00OHOCTh MOMYUYEHHBIX PE3YJIbTATOB

YMeHue OnepupoBaTh MOHATUSAMH: (QUIypa, TOYKA, OTPE30K, MpsMasd, Jyd, JIOMaHas, yrodi,
MHOTOYTOJIBHHUK, TPEYrOJIbHUK, PpAaBHOOEIAPEHHBII ¥  PAaBHOCTOPOHHMI  TPEYTOJBHUKH,
IOpPAMOYTONBHBI ~ TPEYTONbHMK, MeIOWaHa, OWCCeKTpHca W BEICOTA  TPEYrOJbHUKA,
YeTBIPEXYTOJIBHUK, TTapauIeIorpaMM, poM0O, IPSMOYTONbHUK, KBAaJpaT, TpaIelys; OKPY>KHOCTb,
KpYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMH (HTypaMH; yMEHHE pellaTh 3aJadd, B
TOM YHCJIE U3 MOBCEIHEBHOM *KN3HH, HA HAXOXK/ICHNE T€OMETPHIECKIX BEINYNH C TPUMEHEHHEM
U3y4YEHHBIX CBOMCTB (puryp u hakros

10

YMeHue onepupoBaTh MOHITUAMHU: PABEHCTBO  (UTYp, PABEHCTBO  TPEYTOJBHUKOB;
NapajuIebHOCTh U NEPHEHAUKYJIAPHOCTh MPAMBIX, YrOJl MEXKIY NPSIMBIMH, MEPIEHAUKYIP,
HAKJIOHHAs!, MPOEKIus, mofodue Quryp, moaoOHbIe TPEYrOJbHUKH, CUMMETPHS OTHOCHUTEIHHO
TOYKM U IPSIMOH; YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPHIO M moxobue ¢uryp,
NapajuIeNbHOCTh U NEPHEHIUKYIAPHOCTD MPSIMBIX B OKPY>KaIOLIEeM MUpE

11

YMeHue onepupoBaTh MOHATHAMU: AJIMHA, PACCTOSIHUE, YTOJl (BETMUMHA YIIa, CHHYC M KOCHHYC
yria TpeyroibHHKA), IUIONIA/Ib, YMEHHE OIICHUBATh pa3Mepbl MPEAMETOB M OOBEKTOB B
OKPY’)KAIOIEM MHpPE; YMEHHUE MPUMEHSITH (HOPMYJIBI IEPUMETPA M IUIOIIATH MHOTOYTOJbHHKOB,
JUTHHBI OKPYKHOCTH M TUIOINATH Kpyra, o0beMa MpsSMOYTOJBHOTO Mapajiielicunena; YMeHHe
IIPUMEHATE NPU3HAKH PAaBEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy [lndaropa, TpHrOHOMETPHYECKHAE COOTHOIICHUS JJIsS BBIYACICHUS JUIWH, PACCTOSHUM,
Iomanaen

12

YMmeHune u300pakaTh IIOCKHUE (UTYPHI M UX KOMOWHALINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH,
C TIOMOIIBI0 UYEPTENXHBIX HHCTPYMEHTOB | JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH
CHMBOJIFHOMY OTIHCaHHIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT; KOOPAUHATHI TOYKH,
BEKTOp, CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpPAa HA YHCIO, CKAaISPHOE IPOU3BEIECHUE
BEKTOPOB; YMECHHME HCIOJIb30BATH BEKTOPHl M KOOPAMHATHI Ui INPEICTABICHUSA NaHHBIX H
pelIeHHs 33/1a4, B TOM YHCIIE U3 APYTHX YIeOHBIX MPEIMETOB U peabHOM KU3HN

14

YMeHre oneprupoBaTh MOHATHSIMU: CTOJIOHMKOBBIC M KPYTOBBIE AWArpaMMBbl, TaONUIIBI, CpeaHee
apuQMeTHIecKoe, Meanana, HauboJplIee U HauMeHbIIIee 3HAYEeHHs, pa3Max YHCIIOBOr0 Habopa;
YMEHHE HM3BJIEKaTh, HHTEPIPETUPOBATE U NMPeoOpa3oBbIBaTh MHPOPMAIIHIO, MIPEICTABICHHYIO B
TabaMIax U Ha [uarpaMMax, OTPaXKarollylo CBOMCTBA M XapaKTEPUCTHKH PEATBHBIX MPOLIECCOB U
ABJICHUH; YMEHHE PACIIO3HABATh U3MEHUMBEIC BEJUYUHBI B OKPYXKAIOLIEM MUPE

15

YMeHre onepupoBaTh MOHATHSIMUA: CITyYaliHBIN ONBIT (CIyYalHBINA KCIIEPUMEHT), DIIEMEHTapHOE
coObITHE (TIEMEHTApHBIA HCXOJ) CIY4alHOTO OIbITA, CIy4YailHOE COOBITHE, BEPOATHOCThH
COOBITHS, YMEHUE HAXOAHUTH BEPOSITHOCTH CIYYaHHBIX COOBITHH B OMBITaX C PABHOBO3MOXKHBIMH
JJIEMEHTaPHBIMU COOBITHSIMI; YMEHHE PelIaTh 3aJaql METOAOM OpPTraHW30BaHHOTO Iiepedopa U C
HCIIOJIb30BAHNEM PABHJIa YMHOXKCHUS; YMEHUE OIIEHHBATH BEPOSTHOCTH PEabHBIX COOBITHI H
SIBJICHUH, MMOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U MAaJOBEPOSTHBIX COOBITHH B OKpPY-
JKAIOIEM MHUpPE M B JKH3HH; 3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C




Kon
MPoBEePSIeMOoro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yJbTATAM OCBOECHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanns Ha ocHoBe ®I'OC

3aKOHOM OOJIBIIMX YHCET U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

VYmMmeHue BBI6I/IpaTI) MOJXOISAIIAMN H3y‘leHHI>II>'I METOA MJIA pCIICHU 3aJa49u, IPUBOAUTH NPUMEPBI
MaTCMaTH4YCCKHUX BaKOHOMepHOCTeﬁ B IpUpPOAC W KHU3HHU, PACIIO3HABATH MNPOABJIICHHUEC 3aKOHOB
16 MAaTEMaTUK B HCKYCCTBC, OIMCBIBATH OTACJIBHBIC BBIJAIOIIHUECA PE3YJIbTAaThl, IMOJIYYCHHBIC
B XO04€ pa3dBUTHA MATEMATHKH KaK HAYKH, IIPUBOJUTH IPUMEPBI MaTEMATHYICCKUX OTKpLITPIfI n
HX aBTOPOB B OTE€UYECTBEHHOU U BCGMHpHOfI UCcTopun

I[NEPEYEHb OJIEMEHTOB COJEPXXAHV A, [IPOBEPAEMbBIX HA OI'D I1O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT coepKaHUSA
1 Yuca 1 BEIYUCICHUS
11 Hatypanbeuble u nienble gucia. [[pu3Haku AeTUMOCTH [ENBIX YHCE
1.2 OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, MPOLIEHTHI, 0ECKOHEUHBIE TIEPHOMUECKUE TPOOH
1.3 PanponanbHble yncna. ApudMETHISCKUE OTIEPALUH C PAllMOHATBHBIMU YUCIAMU
14 JeticTButenpHbIe yrcaa. Apru(MeTHISCKHEe ONIEPAINU C JCHCTBUTEIIEHBIMH YHCITaAMHU
15 [TpubrKkEHHBIC BRIYHCICHHUS, TIPABUIIA OKPYTIICHUS, TIPUKUKA W OIICHKA Pe3yiIbTaTa BEIYUCICHHHA
2 ANreOpanvecKue BHIPOKCHUS
2.1 BykBeHHBIC BBIpaXKCHUS (BBIPAKCHHUS C IEPEMECHHBIMH )
2.2 Cremniens ¢ 1ienpiM nokazatesneM. CTernens ¢ parroHaIbHBIM MokazareneM. CBOICTBa CTETIeHA
2.3 MHoro4ieHs!
2.4 Anrebpaunyeckas ApoOb
25 ApI/I(i)MeTI/I‘IE)CKI/If;I KOPEHb HATypaJilbHOW cTerneHu. JIeHCTBUS ¢  apuMETHYSCKUMH KOPHSIMH
HATypaJIbHOW CTEIICHU
3 YpaBHEHHUS U HEPABEHCTBA
3.1 [enpie u ApoOHO-paMOHATIbHBIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHHI
3.2 [enpie u ApoOHO-paIMOHATILHBIC HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Perenrie TEKCTOBBIX 3a71a4
4 YuCIIOBEIE MOCIEI0BATEIEHOCTH
4.1 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHMsI TIOCIIE0BATEILHOCTEN
4.2 Apucmerndeckas 1 reoMeTpruecKast mporpeccun. Gopmyiia CI0KHBIX NPOIICHTOB
5 OyHKINN

Oynaknwms, cnocoObl 3amanus ¢yHkun. [paduk QyHkmmm. OO1acTh ONMpeneTcHUS U MHOXKECTBO
3HaueHuit Gyaknuu. Hymn ¢yakouu. [IpomexxyTku 3HakonocTosHCTBA. [IpOMEKYTKH MOHOTOHHOCTH

51. ¢byHKIIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIIME. Haubonklee 1 HanMeHbIee 3HaueHUue QyHKIIUN Ha
MPOMEXYTKE
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