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PABOYAS ITPOI'PAMMA 11O YYEBHOMY IIPE/IMETY
«MATEMATUKA»

YUYEBHOI'O KYPCA «AJITEBPA» (yriy0.ieHnslii ypoBenb) B 7-9
KJIIACCAX

HNOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma ydebHOro mnpemmera «MaTemaTuka» Ha YpOBHE OCHOBHOTO
oO1ero oOpa3zoBanus pa3paboTaHa B COOTBETCTBHM C TpukazoM Munnpocsetienust Poccun
or 31.05.2021r. Ne 287 «OO06 yTBepkIeHUH (eAepabHOTO TOCYJApPCTBEHHOTO
00pa30BaTeNpHOrO0 CTaHJapTa OCHOBHOTO OO0IIero oOpa3oBaHus» (B pEIaKIUU MPUKA30B
Mumnrnpocsemienust 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, ot 18.06.2025 Ne 467), nmpukazom MuHHCTEPCTBA MPOCBELICHUS
Poccwmiickoit ®eneparmun ot 18.05.2023 Ne 370 «O06 yrBepxkaennu (deaepambHON
o0pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHUsS» (C HW3MEHEHHSIMU OT
01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704, ot 08.10.2025 Ne729, ot
10.11.2025 Ne808); mpukazom MunuctepctBa npocsemieHust PO ot 18.06.2025 Ne 467 «O
BHECEHUU HW3MEHEHUN B HEKOTOpble IpHKa3bl MuHHCTepcTBa 00pa3oBaHUS W HAyKU
Poccuiickonn @enepaumun u  MuHnucrepctBa npocsewieHuss Poccuiickon  @Penepanuu,
Kacaromuecs: genepalbHbIX T'OCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYAJIbHOIO
oOuiero 00pa3oBaHUSI M OCHOBHOTO 0O0IIEro o0pa3oBaHMs»; NpHUKa3oM MuHuCTEpCTBa
npocenieanss PO ot 08.10.2025 Ne 729 «O BHeceHWM M3MEHEHUN B HEKOTOPBIC MPHUKA3bBI
MunucrepctBa mpocBemienuss Poccuiickoit  @epepauuu, Kacaroummecs —(enepanbHbIX
o0pa3oBaTEIbHBIX MPOrPAaMM HAYaJIbHOIO O0OIIEero oOpa3oBaHUs, OCHOBHOTO OOIIEro
o0pa3oBaHUs U CPEIHEro 00IIero 0Opa3oBaHUs»; MPUKA30M MHUHHUCTEPCTBA MPOCBEIICHUS
P® ot 10.11.2025 Ne 808 «O BHeceHHWM M3MEHEHUI B HEKOTOpPbHIE MpHKa3bl MUHUCTEPCTBA
npocsemienuss Poccuiickoii ®denepanuu, kacarouecss QenepaibHbIX 00pa30BaTENbHBIX
MpOTrpaMM HAYaJIbHOTO OOIIEro 0Opa3oBaHUs, OCHOBHOTO 00I111eT0 00pa3oBaHusi U CPEAHETO
oOmero oOpa3oBaHus», Ha ocHoBe dDenepanbHO pabodeil mporpamMMbl MO MaTEMaTHUKE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

PaGouast mporpamma mo mMarematuke oTpaxkaer ocHoBHbIe TpeOoBanus ®I'OC OO0
JUYHOCTHBIM, METANpPEAMETHBIM U MPEJAMETHBIM PE3YJIbTaTaM OCBOEHHUS 00pa30BaTEIbHBIX
mporpamMm # Ja€T MpeCTaBICHUE O IENSIX 00YYEeHHs], BOCIIUTAHUS U Pa3BUTHS, O0yJarOIINXCS
cpencTBaMu y4eOHOTO TPEIMETa, YCTaHABJIMBACT 0053aTEIBbHOE MPEIMETHOE COJECpKAHUE,
MpeaycCMaTpuBaeT PaclpesieICHHe ero Mo KjaccaM W CTPYKTYpPHpPOBAaHUE €ro MO paszjiesiaM U
TeMaM Kypca, Aa€T pacmpesesieHne y4eOHBIX YacoB MO TEMaTHYEeCKHUM pasleiaMm Kypca |
MpeaycCMaTpuBacT IOCICI0BATEIPHOCTh WX M3YYCHHS C YYETOM MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€d, JIOTMKHM YYeOHOrOo TIpoliecca, BO3PAcCTHBIX OCOOCHHOCTEH
oOydaromuxcsi; OmpeaesieT BO3MOXKHOCTH TIpeaMeTa [Uisl peanu3aliu  TpeOOBaHHWN K
pe3ynbTaTaM OCBOCHHS TPOTPaMMBbl OCHOBHOTO 00ImIero oOpa3oBaHus, TpeOOBaHMHA K
pe3ynbTaTam 00ydeHHsI MaTeMaTHKe, a TAK)KE OCHOBHBIX BHOB JICATCILHOCTH O0yYarOIIHXCSI.

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

AnreOpa sBIsIETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOIO oOmHIero oOpa3oBaHMs: OHA
o0ecnieunBaeT M3y4yeHUE JPYTruX JUCHUIUIMH KAk €CTeCTBEHHO-HAY4YHOIO, TaK U
IYMaHUTapHOTO LIMKIJIOB, €€ OCBOEHHE HEOOXOAUMO MJisi MPOJOJDKEHUS 0Opa3oBaHUS U IS
MOBCEIHEBHOM >kn3HU. Pa3BuTHE Yy 00yUalomuxcst HAy4HbIX MPEACTABICHUIN O MIPOUCXOKICHUH



U CYIIHOCTH anreOpanyecKux aOCTpakluid, crocoOe OTpaKeHUS MaTeMaTUYeCKOW HayKou
SBJIGHUN U TIPOIIECCOB B MPHUPOAE U OOIIECTBE, POJIM MaTEMaTHYECKOIO MOJECIUPOBAHUS B
HayYHOM IO3HaHWM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U
Ka4yeCTB MBIIICHUS, HEOOXOAUMBIX JUI aJalTallud B COBPEMEHHOM LIU(PPOBOM OOILIECTBE.

HEJIN U3YYEHUA YYEBHOI'O KYPCA «AJITEBPA»

N3yuyenue anreOpbl HAIPaBICHO HA JOCTUKEHUE CIEAYIOLUX 1IeJICH:

- o0ecreynBaeT pa3BUTUE YMEHUs HAOJI0/aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEHCTBUSA, BEIBOBI, (HOPMYITUPOBATH YTBEPIKICHHUSI.

- OCBOGHHME Kypca anreOpbl oOecrneurBaeT pPa3BUTUE JIOTUYECKOTO  MBIILICHUS
0OyJaronuXxcsi: OHM MCTIONB3YIOT JICTyKTUBHBIC U WHIYKTUBHBIC PACCYXKICHUS, 0000ICHUE U
KOHKPETHU3aI1Io, abCTparnpoBaHue U aHaJOTHIO.

OO6yuenue anredpe mpearnoiaraeT 3HaYuTeIbHbIA 00BEM CaMOCTOSITETILHON NIESITEIbHOCTH
0oOydaromuxcs, IMO3TOMY CaMOCTOATEIBHOE peIIeHHne 3a7ad OOYyJarolIMMUCS —SBIIACTCS
peanu3anuen JesTeIbHOCTHOTO MIPUHITUIIA OOYUEHHUS.

B cTpyktype nporpamMmbl yaueOHOTO Kypca « Anredpay yriiyOJIeHHOTo U3y4eHHs] OCHOBHOE
MECTO 3aHHMAIOT COJEPKATEIbHO-METONYECKUe JUHUM: «Yucina u  BBIYUCICHHS,
«Anrebpanyeckre BhIpAXKEHUSN», «YpaBHEHUS U HEepaBeHCTBa», «DyHkuun». Kaxnas u3 stux
coJiepKaTeIbHO-METOIMUECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsI Kypca,
B3aUMOJICUCTBYS C JPYIMMH €ro JIMHUSIMH. B Xome wu3ydeHus Kypca oOydaronumcs
MPUXOIUTCS JIOTHYECKH PACCYXIaTh, HCIIOIB30BAaTh TEOPETHKO-MHOKECTBECHHBIA S3BIK. B
CBS3U C OTHUM B IporpamMMmMy y4eOHOTO Kypca «Anredpa» BKIIOUECHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEICTABIICHHBIE BO BCEX OCHOBHBIX paszJenax MaTeMaTHYECKOTO 0Opa30BaHUS U
CHOCOOCTBYIONINE OBJIAICHUIO OOYUYAIONIUMHUCS OCHOB YHHBEPCATHLHOTO MAaTEMaTHUECKOTO
SI3BIKA.

ConepxaTeabHON M CTPYKTYPHOM OCOOCHHOCTBIO yU4eOHOro Kypca «Anredpa» sBISETCS
€r0 MHTETPUPOBAHHBIA XapaKTep.

Conepxxanue JMHUUA «YuClIa W BBIYMCICHUS» CIYKUT OCHOBOM ISl JajbHEHIIEro
M3Y4YEHUSI MAaTEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCSl JOTUYECKOTO MBIILICHUS,
(hOpMHUPOBAHUIO YMEHHUSI MOJIH30BATHCS ATOPUTMAMHU, a TaKKe MPHUOOPETEHHUIO TPAKTUYECKHUX
HaBBIKOB, HEOOXOMMBIX JIJIsI TIOBCETHEBHOM KU3HHU.

Pa3BuTHe TOHATHS O 4YMCIE HAa yYpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs CBSI3aHO C
palMOHAIIBHBIMA ¥ HUPPAIMOHAIBHBIMUA ~ YHCJIaMH, (HOPMHUPOBAHHEM TMPEACTABICHUN O
JCHCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCJIOBOW JMHUU OTHECEHO K CPEAHEMY
o011eMy 00pa30BaHMUIO.

Conepxanue JBYX alreOpanuecKux JHUHUA — «AJTeOpandeckue BBIPAKCHUS» U
«YpaBHEHHs] M  HEPABEHCTBa»  CHOCOOCTBYET  (OPMHUPOBAHUIO Yy  OOyYaroluxcs
MaTeMaTHYeCKOro armapara, HeOOXOJAMMOTro IS pelICHUS 3aJad MaTeMaTHKH, CMEXHBIX
MpeaMETOB M OKpyXkarolie peainbHocTH. Ha ypoBHe OCHOBHOTO 00I1Iero oOpa3oBaHUs
y4eOHBIH ~ MaTepuall TPYIIUAPYETCS BOKPYr  pPAlMOHAIBHBIX  BBIpAXCHHH. AureOpa
JEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHUKH KaK sI3bIKa ISl TOCTPOCHUS MaTEMaTUYECKUX MOJICIICH,
OTIMICAHUS TIPOIECCOB U SBJICHUH pPEaIbHOTO MHUpA.

B 3amaunm oOydeHus anreOpe BXOAIT TakKe MajdbHEHIEe PAa3BUTHE AITOPUTMUYECKOTO
MBIIUICHNS, HEOOXOIUMOT0, B YaCTHOCTH, JUIsl OCBOSHUS Kypca MH(POPMATUKH, U OBJIAJCHUE
HaBBIKAMH JICMYKTUBHBIX paccyxiaeHuii. [IpeoOpa3zoBanne CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUYECTRBY.



Conepxanne  (PyHKIIMOHAIBHO-TpaUUeCKOW  JIMHUM  HAIEJIEHO HAa  TOJydYeHHUE
OOyJarOIMMUCS 3HAHUHN O (PYHKITUSAX KaK BaKHEUIIEH MaTEeMaTHIECKON MOJCIHN JIJIsl OTIICAHUS
U UCCJIEIOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB U SIBJICHUM B mpupoje U oOuiectBe. M3yuenue
MaTepraia CHOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIIMXCA YMEHHUS MCIOJIb30BaTh DPa3IMYHbIC
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU — CIIOBECHOT'0, CUMBOJIMUECKOT0, TpaduuecKoro,
BHOCHUT BKJIaJl B (pOpMUpOBaHUE NPE/ICTABICHUNA O POJIU MATEMAaTUKH B PA3BUTUU LIUBUIIU3AIUU
U KyJIbTypbl. YTIyOJEHHBIN Kypc anre0pbl XapaKTepu3yeTcs U3YYEHUEM JIOMOJHUTEIBHOTO
TEOPETHUYECKOTro armapaTa U CBSI3aHHBIX C HUM METOJOB peElleHMs 3aaad. Anredpa siBIseTcs
S3BIKOM JIJISl OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY’)KUT OCHOBOM MaTeMaTU4eCKOro
MojenupoBanus. [Ipu 3ToM camu OOBEKThl MAaTEeMaTUYECKUX YMO3AKJIIOUEHUW U MPUHSTHIC B
anrebpe TMpaBWiIa HUX  KOHCTPYHUPOBAaHUS  CIIOCOOCTBYIOT  (OPMHUPOBAHHUIO  YMEHHUU
00OCHOBBIBaTh M JIOKA3bIBATh CYXEHHUS, PA3BUBAIOT MATEMATHUUYECKYI0 MHTYUIIUIO, KPATKO U
HarJIsiJHO PACKPBIBAIOT MEXAHU3M JIOTHYECKHX IMOCTPOCHUN M ydaT UX NpUMEHEHUIo. Tem
caMbIM airedpa 3aHUMaEeT OJHO U3 BEAYIIMX MECT B (JOPMHUPOBAHUU HAYUHO-TEOPETUYECKOTO
MBIIUICHUS 00YyUYarOIIXCsl.

MECTO YYEBHOI'O KYPCA «AJITEBPA» B YUYEBHOM IIVIAHE

CormacHo y4yeOHOMYy IUIaHy B 7-9 kiaccax u3yyaeTcss Y4YeOHbId Kypc «Anaredpay,
KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE PA3JENbl COICpkKaHUA: «Hucia U BBIYHUCICHUSY,
«AInreOpanyeckre BBIPAKEHUSD», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Bo3MoxHa
KOPPEKTUPOBKA OOIIEro 4Yucia 4acoB, PEKOMEHIOBAHHBIX ISl M3y4eHUs] Y4eOHOro Kypca, ¢
y4e€TOM UWHIUBUIYAIBHOTO TMOAXOAa O0pa3oBaTENbHBIX OpraHU3alUil K yriayOJeHHOMY
U3Y4YEHUIO anreOphl, B paMKaxX COOJIIOJICHHUS TUTMEHWYECKUX HOPMATUBOB K HEACIbHON
o0Opa3oBaTenbHOI Harpys3Ke.

OO6miee yuciI0 4acoB, PEKOMEHOBAHHBIX JUIsI M3yUYEeHUs] YYEOHOro Kypca «Ainredpa», —
408 uvacoB: B 7 kimacce — 136 ygacoB (4 daca B Hezeno), B 8 kimacce — 136 dacoB (4 daca B
Hegnento), B 9 kiacce — 136 yacoB (4 yaca B HEJETIO).

COAEPXKXAHUE OBYUEHUS 7 KJIACC

Yucia v BIYMCICHUSA

Paunonaneubeie yncia. CpaBHEHHE, YNOPSIOYMBAHUE U apU(PMETUUYECKUE ACUCTBUS C
palMOHAIBHBIMY YnciaMu. YucnoBas npsmasi, MOAYJIb YUCIA.

CreneHb ¢ HaTypajdbHBIM IIOKA3aTEJIEM M €€ CBOWCTBA. 3allMCh YHUCIA B JIECATUYHOU
ITO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenve TekcToBBIX 3a7ad apudMeTHYECKUM criocoboM. Perenue 3amad u3 peasbHOM
MPaKTUKU HA YacTH, Ha APOOM, HAa TPOILEHTHI, MIPUMEHEHUE OTHOIIECHUN W MPOMOPIUN MPHU
pEIICHUH 3a7a4, PEIICHNE 3a/1a4 Ha ABMWKCHHUE, padOTy, MOKYIIKH, HAJIOTH.

JenmumocTsb 1enbix unces. CBOMCTBA JCIMMOCTH.

IIpocTthie u cocTaBHBIC Uncia. YeTHbIE M HeUeTHBIE uyncia. [Ipu3Haku geauMocTu Ha 2, 4,
8,5,3,6,9,10, 11. ITpuzHaku 1eTUMOCTHA CYMMBI U MPOU3BEAECHUS 1IEJIBIX YHCEN MPU PELICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaubGonpimuii o0l nenvurens U HaMMEHbIee 00Iee KpaTHOE JABYX uucesl. B3aumHO
MpOCThIe uncia. AnroputM EBkinpa.

Jenenue ¢ octaTkoM. ApugMeTHUeCKUe Onepalui HaJl OCTaTKaMHu.

AJire0panvecKue BbIPaKeHUs!

Bripaxkenne ¢ nepeMeHHbIMHU. 3HAUEHUE BBIpAKECHUS ¢ nepeMeHHbIMU. [IpencraBneHue
3aBUCUMOCTH MEX]ly BEJIMUUHAMHU B BUAEC POPMYIIBI.

ToxnectBo.  ToxxmecTBeHHbIE — mpeoOpa3oBaHUs — anreOpanyecKuX  BBIPAKEHUI.
JloKa3aTenbCTBO TOXKIECTB.

OpnHounensl. OgHOUsIEH cCTaHAAPTHOTO BUA. CTENeHb OAHOUYIEHA.



MHorowiensl. MHorouneH cra"paptHoro Buaa. CreneHp MHorowieHa. CrnoxxeHue,
BbIUUTAHUE, YMHOXKEHUE U JeNieHue MHOrowieHoB. [IpeoOpa3oBaHue 1eI0T0 BBIPAXKECHHS B
MHOrowIeH. Kopau MHOrO4IEHA.

@opMyJIBl COKPAIIEHHOIO YMHOJKEHHUS: KBaJpaT CyMMbl M KBaJapaT pa3sHOCTH JABYX
BBIPQXKEHUM, Ky0 CyMMBbl M KyO pa3HOCTH J[BYX BBIPD@KEHUH, pa3HOCTh KBaJpaToB ABYX
BBIPQXEHUM, MPOU3BECHUE PA3HOCTU U CYMMBI ABYX BBIPQXXEHUH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXKCHUM.

PaznojxeHne MHOrouieHa Ha MHOXKUTENIU. BblHEceHHe OOLIEro MHOXKHUTENS 32 CKOOKH.
Meron rpynnupOoBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue ¢ ogHOil nepemeHHOU. Kopenb ypaBHeHus. CBoWcTBa ypaBHEHHMI C OJHOU
IIEPEMEHHON. PaBHOCHIIBHOCTD YpaBHEHUM. Y PaBHEHHUE KaK MaTEMATHYECKAsi MOJIENIb PEAIbHON
CUTYyalUU.

JIuHelHOEe ypaBHEHHE C OJHOW IEepeMEeHHOM. UMCiIo KOpHEW JMHEWHOTO YpaBHEHUS.
PemieHnne TEKCTOBBIX 3a7ay C TOMOIIBIO JIMHEWHBIX YypaBHEHWH. JIMHEWHOE ypaBHEHHE,
cozieprKalliee 3HaK MOJyJIS.

VYpaBHeHue C JOByMs [epeMeHHbIMU. ['paduk JHHEHHOr0 ypaBHEHHUA C JBYMs
nepeMeHHbIMU. CHUCTEMBI JIMHEHHBIX YpaBHEHUH ¢ IByMs nepeMeHHbIMU. [ paduueckuii meron
pELIEHUs CUCTEMBI JIMHEHHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU. Perienue cucteM JIMHEMHBIX
YPaBHEHUH C JIByMs IEPEMEHHBIMU METOJOM ITOJCTAHOBKM M METOJOM ciiokeHus. Crucrema
JBYX JIMAHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU KAK MOJE/b PEAIBHOU CUTYAlLUH.

DOyHKIUU

Koopaunara Toukm Ha npsmon. YUucnoBelie mpoMexyTku. PaccTrosiHne Mexay IByMs
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[IpssiMmoyrosibHast cucteMa KOopAuHAT. AOciucca U OpAMHATa TOYKM Ha KOOPAMHATHOM
miockoct. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrTeHue TrpaduKOB peaTbHBIX
3aBUCUMOCTEM.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MexAy BennunHaMmu. [lonstue QyHkiuu. OyHKIuUs Kak
MaTeMaTHuecKass MOJENb peaibHOro mporecca. O0xacTh onpenesneHus U 00JacTh 3HAUCHUN
¢bynkuun. CriocoOsl 3aganus Gyukmun. ['paduk pynkiuu. [loHATHS MakcCuMyMa U MUHUMYMa,
BO3pacTaHus U yObIBaHUS HA IPUMEPaxX peasbHbIX 3aBUCUMOCTEH.

JIuneiinast pyHkius, ee cBoicTpa. I'paduk nuneiHoi Gpyukuuu. ['paduk dyHkmm y = |X|.
Kycouno-3a1annble pyHKINU.

8 KUIIACC

Yuciia 1 BBIYUCICHUA

KBagpatneie kopHU. ApudMeTHYecKuid KBaJpaTHbIA KOpeHb U ero cBoicTBa. [loHsaTue
MppanyoHaIbHOrO yucna. /[lelcTBus ¢ uppaunroHanbHBIMA yuciaaMu. CBOWMCTBAa AEHUCTBHU €
MppanuoHaIbHbIMU yuciaaMi. CpaBHEHHE HPPALHOHAIBHBIX YUCET.

[IpencraBiieHns 0 pacCIIMPEHUSIX YACIOBBIX MHOKECTB. MHOXKECTBa HATyPAJIbHBIX, LENBIX,
PalMOHAIIBHBIX, IEUCTBUTENBHBIX Yucen. CpaBHeHUE uKcen. UUCI0BbIE MPOMEKYTKH.

HevictBuss ¢ ocratkamu. OctaTkd creneHed. [IprumeHeHne OCTaTKOB K PELICHUIO
YPaBHEHUH B LIEJIbIX YNCJIAX U TEKCTOBBIX 3a4a4.

Pasmepsl OOBEKTOB OKpPYXKArOIIEr0 MHUPA, IJIUTEIBHOCTh MPOIECCOB B OKPYXKAIOLIEM
mupe. CTaHIapTHBINA BUJ YHCIIA.

AJiredpanyecKkue BbIpaKeHUS

Anrebpanueckas npoOb. JlomycTuMble 3HAUYEHUS MEPEMEHHBIX B JPOOHO pallMOHATIBHBIX
BbIpakeHUsiX. OCHOBHOE CBOMCTBO anreOpanueckoit apobu. CroxeHue, BBIYUTAHHE,



YMHOXKEHHUE W JeJIeHHne anredpanveckux ApodOei. BreineneHue nenol yactu anredpandeckon
Ipoowu.

PaunonanbHbie  BbIpaxkeHUs.  TOXXIECTBEHHbIE  MpPeoOpa3oBaHUsl  PALMOHAIBHBIX
BBIPAKCHUM.

JlommycTuMble 3HAa4YeHUsI TEPEMEHHBIX B BBIPAKEHUSX, COJAEpXKAIIMX apruPMETHUYECKUE
KBaJipaTHble  KOpHU. TOXIECTBEHHbIE MPEoOpa3OBaHMs  BBIPAKEHHM,  CoJepKallux
apu(pMeTHYecKre KBaJpaTHbIE KOPHH.

Crenenb ¢ 1eNBIM TMOKa3aTeaeM U ee cBoiicTBa. IIpeoOpa3zoBaHue BbIpAKEHUI,
COJIEpIKAILIUX CTEIICHH.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opMmyrna KOpPHEHM KBaApaTHOrO ypaBHeHHsA. KommdecTBo
JEMCTBUTEIBHBIX KOPHEN KBAJAPAaTHOrO ypaBHeHUsA. Teopema Buera. YpaBHeHUs, CBOAUMBIE K
JVHEWHBIM YPaBHEHUSAM WIM K KBAJAPATHBIM ypaBHEHUAM. KBagpaTHOe ypaBHEHHE C
rmapaMeTpoM. Penienre TeEKCTOBBIX 3a/1a4 ¢ TOMOUIIBIO KBAIPATHBIX YPABHEHUM.

JpoOHo-panmoHalibHble  ypaBHEHHs. PemeHue apoOHO-pallMOHAIBHBIX — ypaBHEHHI.
Pemennie TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO IPOOHO-PAIIMOHATIBHBIX YPaBHEHUI.

['padmueckas uHTEpIIpETALIMsl YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnoble HepaBeHCTBA. CBONCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crtporue u Hectporue HepaseHcTBa. CllOKeHHE U
YMHOKEHHE YHCIOBBIX HepaBeHCTB. OLEHMWBAHME 3HA4YCHUs BbIpaXkeHUs. JlokazaTesbCcTBO
HEpPABEHCTB.

[loHATHE O pEIIEHMHM HEPABEHCTBA C OJHOM NEPEMEHHOM. MHOXKECTBO pELICHUN
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeilHOEe HEPABEHCTBO C OJHOW MEPEMEHHOM M MHOXECTBA €ro peuieHuil. Pemenue
JUHEWHBIX HEPABEHCTB C OXHOM mnepeMeHHOM. CHCTeMbl M COBOKYITHOCTH JIMHEMHBIX
HEPABECHCTB C OJHOM IMEPEMEHHOW. PenmieHne TEeKCTOBBIX 3aJad C MOMOIIBIO JIMHEUHBIX
HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKIUN

OO6nacth ompeneneHuss © MHOXKECTBO 3HaueHu (QyHkmuu. CriocoObl 3amanHust GyHKIIUN.
I'padux dpynkuun. Yrenune cBoiicTB QpyHkiuu no ee rpaduky. [Ipumeps! rpadukoB GhyHKINIA,
OTPAKAIOLIUX PEAIbHBIE IPOLECCHI.

JIuneiinasa pyHkuus. OyHKIMH, ONUCHIBAIOLINE MPSAMYIO U 00paTHYIO MPONOPIHMOHATbHbBIE
3aBUCUMOCTH, UX TpadUKH.

Oyukiuu y = ax2,y =x2 + b,y =x3,y = |x|, =y X, Ky X = 3amanHbie pyHKINH.

9 KIIACC

Yuciia ¥ BBIYUCICHUS.

Kopenb n-ii crenenu u ero cpoictBa. CTeneHb C palMOHAIbHBIM IOKAa3aTelieM U €€
CBONCTBA.

AJiredpanyecKkue BbIpaKeHUS

ToxxmecTBeHHbIE TPeoOpa3oBaHMs BBIPAKEHUM, COACpKAIIUX KOPEHb N-Ml CTEneHwu.
ToxnaecTBeHHbIE TPEOOpPa30BaHUS BBIPAKECHUM, COAEpXKAIIMUX CTENEHb C palMOHAJIbHBIM
II0KA3aTEJIEM.

KBampaTtHbiii TpexuneH. KopHu KBagpaTHOTro TpexwieHa. PasnokeHue KBagpaTHOTO
TpEX4JICHA Ha JIMHENHBIE MHOKUTEH.

YpaBHeHUs U HEPABEHCTBA

bukBagpatHele  ypaBHeHusd. IIpumMeppl TNpPUMEHEHMI  METOJOB  PaBHOCHJIBHBIX
npeoOpa3zoBaHui, 3aMEeHbI IEPEMEHHOM, rpa)uuecKoro MeTojia Mpu peluieHu ypaBHeHU 3-i U
4-}i cTeneHen.



Pemenue npoOHO-paliOHATIBHBIX YPaBHEHUH.

Pemienne cucrem ypaBHEHUH C JIBYMs IIEpEMEHHBIMHU. PellleHHe NpOCTEUIINX CHCTEM
HEJIMHEHHBIX YpaBHEHHMU ¢ JByMsl nepeMeHHbIMH. ['paduueckuil MeToll pelieHusl CUCTEMbI
HEJIMHEWHBIX YPaBHEHUW C JBYMs mepeMeHHbIMU. CUCTeMa JBYX HEIMHEWHBIX YPAaBHEHUMN C
IBYMs IIEPEMEHHBIMU KaK MOJIETb PEATBHON CUTYyalUU.

UucnoBele HEpaBEHCTBA. PenieHne TMHENHBIX HEPAaBEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HEpaBeHCTBa C OAHOW INEepeMEeHHOU. PernieHue KBaApaTHbBIX HEPABEHCTB
rpa@uyeckuM METOJIOM M METOJOM HHTEpBajioB. MeToJ HHTEpBAJIOB [JIsl pallMOHATBHBIX
HepaBeHCTB. [IpocTeiinne HepaBeHCTBA € TapaMETPOM.

Penrenre TeKCTOBBIX 3a7a4 € TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO € ABYyMsI nepeMEHHbIMU. PelieHne HepaBeHCTBA € JIByMs NEPEMEHHBIMH.
CucreMbl HEpPAaBEHCTB C JByMsl MepeMeHHbIMU. ['padudeckuil METOJ pEIICHHS CHCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMH.

DOYyHKIUU

Oyukuusa. CpoilcTBa (QyHKUMI: HyIW (QYHKUUMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
GyHKIHMHA, TPOMEKYTKUA BO3pacTaHus U YObIBaHUS (DYHKIIMM, YETHbIC U HEUETHbIC (PYHKIUH,
HauOoJIbIlIee U HAMMEHbLIEE 3HaUeHUs (QYHKIUU.

KBagpatuunas QyHkiuss u ee cBoiicTBa. lcmonb3oBaHWE CBOWCTB KBaJIpaTUYHOU
bynkuun ans perieHust 3anad. [loctpoenue rpaduka kBagpaTtuyHou ¢QyHkiuu. [lomoxenue
rpaduka KBaapaTuuyHON (QYHKIIMH B 3aBUCUMOCTH OT €€ kodduimentoB. ['paduxu hyHkimii y
—ax2, y=ax —m)2 uy = a(x — m2 + n. Iloctpoenne rpadukoB (GYHKIUHA C TOMOIIBIO
npeoOpa30BaHUM.

HpobHo-nuneinas Gpynkuus. MccnenoBanue QyHKIMMA.

®yHKIUA Y = XN ¢ HATYpalbHBIM MOKa3aTeNeM N U ee rpaduk.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPecCH

ITonsarne YHCIOBOU MOCJIEI0BAaTECIbHOCTH. Koneunsie u OE€CKOHEYHDBIE
nociegoBaTeabHOCTH. OrpaHuueHHass Bo3pacTtaromnias (yObIBaroIiasi) IMOCIeI0BaTeIbHOCTD.
nocyienoBareabHoCTh. CriocoObl MOHOTOHHO 3aJaHMs MOCJIEI0BATEILHOCTH: ONMUCATEIbHBIMN,
TaOJMYHBIN, C TOMOIIBIO (POPMYJIIBI N-TO YJICHA, PEKYPPEHTHBIM.

Apudmernueckas u reomeTpudeckas nporpeccuu. CBolcTBa 4JeHOB apu(pMETHUIECKON U
reOMeTpUYEeCKOor mporpeccuii. @opMynbl N-TO ujieHa apuMETUYECKON U TeOMETPUUECKOU
nporpeccuii. @opMysibl CyMMBbI TEPBBIX N YJICHOB apu(METUUECKOW M TeOMETPUUECKOU
nporpeccuil. 3a1auu Ha MPOLIEHThI, 0AHKOBCKUE BKJIAbI, KPEIUTHI.

[IpencraBiaeHre O CXOIMMOCTH TOCJIEIOBATEIBHOCTH, O CYMMHUPOBAHHU OECKOHEUHO
yOBIBAIOIIEH reOMETPUUECKON MPOTrPECCU.

Meron maremaTnueckod MHAYKLUU. [IpocTenme npumMepsl.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIC Pe3yNbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHIYy OOydeHus B 7
KJj1acce.

Yuciia 1 BBIYUCICHUA

PaunonanbHbie yncna.

[TepexoauTh OT OAHOM (OPMBI 3aIUCH YUCEN K APYroi (mpeoOpa3oBbIBATH JIECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOYKECTBA HATYPAJIbHBIX YHCEJ, MHOXECTBA LEJbIX YHUCEN,
MHOXECTBA PALMOHAJIBHBIX YHUCEN IpU PELICHUH 3a]ad, NPOBEICHUU pPACCYKIECHUUH U
JOKa3aTeJIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMKCH HATYPAJIBHOIO YUCIIA.



CpaBHUBATH U YNOPSAIOYUBATH PALIUOHAIIBHBIC YUCIIA.

BrImonHsATh, codeTas yCTHBIE W THUCHMEHHBIE TMPUEMBI, apu(PMETUIECKUE IEHCTBUSI C
palMOHAIIBHBIMA YHMCJIaMHU, HMCIOJIb30BAaTh CBOWCTBA YHCENI W IpaBWiIa JCWCTBUM, NPUEMBI
PAlMOHAJIBHBIX BEIYMCIIEHUN.

BBINOMHATH NEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MMOKA3aTEIAMHU.

HaxoguTe 3Ha4Y€HUsT YHCIOBBIX BBIPAXKECHUM, COACPKAIIMX pAlMOHAJIbHBIE 4YHUCIa U
CTENEHU C HATypaJbHBIM IOKa3aTejeM, MPUMEHSATh Pa3HOOOpa3Hble CHOCOObl U MPUEMBbI
BBIYMCJIEHUSA, COCTABJISITh U OLICHUBATH YHMCJIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTHUYECKUX
3a/1a4 M 3a7]a4 U3 APYTUxX y4eOHBIX MPEAMETOB.

OKpyTJIsITh YKCla ¢ 3aIaHHON TOYHOCTBIO, & TAKXKE MO CMBICITY MPAKTUYECKON CUTYyalluu,
BBIMIOJIHATh TPUKUAKY U OIEHKY pe3yjbTaTa BBIYUCICHUMN, OLEHKY 3HAYEHUU YHCIOBBIX
BBIPAXKEHUI, B TOM YHKCIIC [IPU PEIICHUU MTPAKTUUYECKUX 3a]1a4.

PemaTte TekcTOBBIE 3a/1auu apU(DMETHUESCKIM CITIOCOOOM, UCIIOIH30BaTh TAOJIHUIIbI, CXEMBI,
YEPTEXKH, IPYTUE CPEICTBA IPEACTABICHUSI JAHHBIX MIPU PEIICHUU 3a/1a4.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIC 3aJlayd, CBS3aHHBIE C OTHOIICHHEM BEJIUYUH,
MPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3YJbTAThl PEHICHUS
3a/lay C y4eTOM OIpaHWYEHUM, CBS3aHHBIX CO CBOMCTBAMHM pPaCCMAaTPUBAEMBIX OOBEKTOB.
J1emuMOoCTb.

Jloka3pIBaTh U IPUMEHSTh IIPU PELLICHUH 3aJ1a4 MIPU3HAKU JIEJIMMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3HaKu IEIMMOCTH CYMMbI U MIPOU3BEACHUS LIEJIBIX YHCEL.

PacknanpiBaTh HA MHOKHUTENH HATYpaJbHbIC YUCIIA.

OrnepupoBatTh MOHITUSIMU: YETHOE YUCJIO, HEUETHOE YHCII0, B3AUMHO IIPOCTHIC YUCTIA.

Haxogute HauOomnpliuii OOIIMN JenuTedh W HaUMEHbIlee oO0lee KpaTHOE 4YHcel U
WCIIOJB30BaTh UX MPU PEIICHUH 33J1a4, TIPUMEHATh aIropuT™M EBKinaa.

OneprpoBaTh NOHATHEM OCTaTKa IO MOIYJII, NPUMEHATH CBOWCTBA CPABHEHUU IIO
MOAYJIIO.

AJire0panvecKkue BbIPaKeHUs!

Bripaxkenus ¢ nepeMeHHbIMH.

Hcrnonb3oBaTh anredOpandeckyro TEpMHUHOJIOTHUIO M CUMBOJIUKY, TPUMEHSTH €€ B MpoIlecce
OCBOCHHMS Y4EOHOT0 MaTepuara.

Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN TIPH 3aJaHHBIX 3HAYEHUAX TIEPEMEHHBIX.

Hcnonb30BaTh TMOHATHE TOXJECTBA, BBIMOJIHATH TOXKJIECTBEHHBIE MPeoOpa30OBaHUS
BBIPAXEHUM, TOKA3bIBATh TOXKIECTBA.

MHOrOo4EHHL.

BrInonHATh peoOpa3zoBaHus 11€JI0T0 BhIpAKEHUS B MHOTOUJICH MTPUBEICHUEM MMOJOOHBIX
cJlaraeMbIX, paCKpbITHEM CKOOOK.

Beimonuate JnelcTBUA (CI0OKEHUE, BbIYMTAaHUE, YMHOXXEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, MPUMEHSATH (OPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaapaT U KyO CYMMBbI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaApPaTOB, CYMMa M Pa3HOCTh KyOOB), B TOM 4YHCIIE IS
YIPOIICHUS BHIYUCICHUH.

OcCymIeCTBIATh Pa3J0KEHUE MHOTOYJICHOB HAa MHOXHUTEIW C TMOMOIIBIO BBIHECEHHUS 3a
CKOOKM 0OIIIer0 MHOXHUTENS, TPYNIUPOBKH CIIaraeMbIX, IPUMEHSIS (DOPMYITBI COKPAIEHHOTO
YMHOEHHSI.

[IpumensaTy mpeoOpa3oBaHUsT MHOTOWICHOB [IJISi pEIICHUS pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30Bath CBOMCTBA 1l MpeoOpa30BaHMsl BHIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA



Pewars nuHeNHbIE ypaBHEHHS C OAHOW NEPEMEHHOW, NMPUMEHSS INPaBWiIa NEPEXoaa OT
HCXOJTHOTO YpAaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATbh, SBISETCS JM YHUCIO KOPHEM
YpaBHEHHUS.

[TopOupaTh mpuUMEpPHI AP YKCET, SIBISIOUIUXCS PEIICHUEM JTUHEHHOTO YPAaBHEHHUS C IBYMS
IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM TUJIOCKOCTU TpaduK JUHEWHOTO YpaBHEHUS C JBYMS
epEeMEHHBIMH, MOIB3YSICh TPpahUKOM, MPUBOJUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctemsl NIByX JMHEWHBIX YPaBHEHHI C JBYMsI NEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecKH.

CocTaBnsTh M pelaTh JIMHEWHOE YpaBHEHUE WJIM CUCTEMY JMHEHHBIX ypaBHEHHWH I10
YCIIOBHIO 3a/1ayd, WHTEPOPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd MOJYYECHHBIN
pe3yJbTar.

DyHKIUU

Koopnaunatel u rpaduku.

N3o0paxkath Ha KOOPJAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATh YHCIOBBIE TIPOMEXYTKHM Ha
aredpanvdeckoM si3bIKe.

OtMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

O yHKIUH.

Ctpouts rpadvKu JIMHEUHBIX (YHKITUH.

OnucelBaTh C MOMOLIBIO (YHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYHMHAMMU:
CKOPOCTb, BpEMsI, PACCTOSIHUE, 1I€Ha, KOJIUYECTBO, CTOUMOCTb, MPOU3BOAUTEILHOCTh, BpEMS,
00beM palboTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumats Tpaduyeckuii cmocod mpeAcTaBiIeHUS U aHaIW3a WH(OpMaIlMM, U3BJIEKaTh U
HMHTEPHPETUPOBATH UH(OPMALIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (DYHKIIMI 1J1s1 aHAIM3a IPA(PUKOB peabHbIX 3aBUCUMOCTEN (HYJIN
(GyHKLIMH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA (DYHKIIMH, MPOMEXYTKH BO3pACTaHUS U YOBIBAaHUS
(dbyHKIIUH, HanOoJIbIIIee M HAUMCHBIIIEE 3HAUYSHUS (PYHKIIHH ).

Hcnonb3oBath rpaduku Ui MCCIEIOBAaHUS MPOIIECCOB U 3aBUCUMOCTEN, MPU PELICHUU
3a]1a4 U3 JIPYrux yuyeOHbIX MPEAMETOB U peaibHON KU3HU.

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMbl YIEOHOTO Kypca K KOHIly o0y4ueHus B 8
KJ1acce.

Yucaa v BIYUCICHUSA

HNppauunonanbHbie ynca.

[ToHuMaTh 1 UCTIOJIB30BATh MPEJICTABICHUS O PACIIMPEHUHN YUCIOBBIX MHOYKECTB.

OnepupoBarh MOHATUSMU: KBAAPATHBIA KOPEHb, apU(PMETUUECKU KBAJAPATHBINA KOPEHb,
UppALMOHATIBHOE YHUCJIO, HaXOAWTh, OLEHUBATH KBAJApPATHBIE KOPHHU, UCIHOJB3Yyd IMpHU
HEOOXOAMMOCTU KaJbKYJISTOp, BBINOJHATh MPEOOpPa30BaHUs BBIPAKEHHUH, COAEpKAIIMX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JCUCTBUTEIBHBIX YHMCEN JIS
CpPaBHEHHUS, OKPYIJIEHUS W BBIUMCICHHM, HM300pa)kaTh JACWCTBUTENbHBIE YHMCIA TOYKAMU Ha
KOOPJIUHATHOM MPAMOM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAaJbIX YUCEN C MOMOIIBIO JECATHYHBIX ApoOed U
creneHedl yucna 10, 3amuchiBaTh U OKPYIJIATH YKCIOBBIE 3HAYEHUS PEATbHBIX BEJIUYUH C
HCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHMIA.

J1emuMoCTb.



OnepupoBarh MNOHATHEM OCTaTKa MO MOJIYJIIO, NPUMEHSATh CBOMCTBA CPAaBHEHHH IIO
MOAYJI0, HAXOUTh OCTATKU CYyMMbI U TPOU3BEAEHUS IO TaHHOMY MOJYJIIO.

AsreOpandecKkue BbIPaKeHUSA

JpoOHO-pallnOHANIbHBIE BHIPAYKEHUSI.

HaxoauTs 1omycTUMbIe 3HaYEHUS! IEPEMEHHBIX B IPOOHO-PAIIIOHATIBHBIX BBIPAKEHUSX.

[IpyMeHsTh OCHOBHOE CBOMCTBO pallMOHAIBHON IPOOH.

BeinonHATe npuBeieHUE anredOpandeckux ApoOel K oOlieMy 3HaMEHATEeNo, CI0XKEHHUE,
YMHOXEHHE, JIEJIEHNE aJIreOpandeckux Apooei.

BBINONMHATE TOXKAECTBEHHBIE MPE0OpPa30BaHUs PALlMOHAIBHBIX BbIPAXKEHUH.

[IpuMeHsATh TpeoOpa3oBaHUs BBIPAKEHUA Ui PEIICHHS pa3IW4HbIX 337a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpuMeHsTh TOHATHE CTENEHH C IIeNIbIM I[OKa3aTejeM, BBINOJHATh NPeoOpa3OBaHMUs
BBIPKEHH, COAEPKAIINX CTEIIEHU C LEIbIM ITOKA3aTEIEM.

HppanrioHanbHble BbIPAXKEHUS.

Haxomute JomycTUMBIE 3HA4eHUS [EPEMEHHBIX B  BBIPAXKECHUAX, COJEpKAIIMX
apudmeTryecKue KBapaTHbIE KOPHHU.

BoeinonHsATe mpeoOpa3oBaHUs HMPPALMOHAIBHBIX BBIPAXKEHUM, HCIHOJB3Ysl CBOMCTBA
KOpHEM.

YpaBHeHMs M HEPABEHCTBA

Pemrate kBagpaTHbIE YpaBHEHHUS.

Pewmate ApoOHO-paniuoHaIbHBIE YPABHEHHS.

PemaTte JnMHEWHbIE ypaBHEHUs C IapaMeTpamMH, HECJIOKHBIE CHUCTEMbl JIMHEHHBIX
YpPaBHEHUH C TapaMETPaMH.

[IpoBoauTh HccneAOBaHUS YPABHEHHI U CHCTEM YpaBHEHHUI, B TOM YHCIIE€ C IPUMEHEHUEM
rpauuecKkux MpeAcTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHHUE WJIM CHUCTEMa ypaBHEHUU
pELIeHUs], €CIIM UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTh OT cnoOBeCHOW (HOPMYJIUPOBKM 3aJayd K €€ anreOpandeckodl MOJenu C
IIOMOIBIO COCTaBJICHUS YPAaBHEHMS WM CHUCTEMBl ypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB /Uil CPABHEHUS, OLIEHKH, PEIIATh JIUHENHBIC
HEPAaBEHCTBA C OJHOM NMEPEMEHHOM M UX CUCTEMbI, /1aBaTh IpaUUYECKyI0 WJUTFOCTPALIUIO
MHOKECTBA PELICHNI HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUU

[lonumaTte © UCHONB30BaTh (PYHKIUMOHAIbHBIE TOHATHS W  SI3bIK  (TEPMHUHBI,
CUMBOJINUECKHE OO0O3HAYCHMS), ONMPEAC/SITh 3HaueHWe (YHKIMU IO 3HAYCHUIO apTryMeEHTa,
onpeaensaTh CBOMCTBA (PYHKLIMHU 110 €€ TpaduKy.

Crpoutsb rpaduku QyHKIUH, CBOICTBA YHCIOBON (QYHKIMU O €€ rpadukKy.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS MPOTPAMMbI Yy4€OHOTO Kypca K KOHILy oOydeHus B 9
KJj1acce.

Yuciia 1 BBIYUCICHUA

OnepupoBarh MOHATUSAMU: KOPEHb N-I CTENEHH, CTENEHb C PAllMOHAIBHBIM MTOKA3aTelIeM,
HaxOJUTh KOPEHb N-il CTENEHH, CTENEHb C PALMOHAIBHBIM II0KAa3aTElIeM, HCIOJb3ys IpU
HEOOXOJUMOCTH KAJIbKYJSTOpP, MNPUMEHSITh CBONCTBA KOpPHS N-Ml CTEMEeHH, CTENEHU C
palMOHAIBHBIM [TOKA3aTEJIEM.

Hcnonb30BaTh MNOHITHE MHOXKECTBA JCUCTBUTENBHBIX YHCEN IPU pELIEHUH 3ajad,
IIPOBEICHUH PACCYKJICHUI U JOKA3aTEIbCTB.



CpaBHUBaTh U YHOPSIOYMBATH JIEUCTBUTEIBHBIE YKCIA, OKPYIJATh JEUCTBUTEIbHbBIC
YUCJIa, BBINOJHITH IPUKHUIKY PE3yJIbTaTa BEIYMCICHUHN, OIIEHKY YUCIOBBIX BHIPAXKECHUM.

AsreOpandecKkue BbIPaKeHUSA

OnepupoBaTh MOHSATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUTh KOPHHU KBaJApPAaTHOTO
TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHelHbIE W KBaJpaTHbIC YpaBHEHUS, YPaBHEHHUsI, CBOASIIUECS K HUM, JPOOHO-
palMOHAIIbHBIE YPABHEHHS.

PemaTe HecI0KHbIE KBaJIpaTHbIE YPABHEHUS C TAPAMETPOM.

PemaTte nHHENMHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIIOJIb30BAaTh METO]
MHTEPBAJIOB, U300pa)KaTh PEIICHNE HEPABEHCTB HA YMCIOBOM MPSMOM, 3alIUCHIBATh PEIIECHUE C
MTOMOILIBIO CUMBOJIOB.

Pemats cuctemMbl JBYX JTUHEWHBIX YpaBHEHUN C JIByMsl MEPEMEHHBIMU M CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SIBISETCS JTMHEHHBIM.

Pemiats HECHOKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUN C TapaMETPOM.

[IpuMeHsATb  METOJIBI  PAaBHOCWJIBHBIX  IMPeoOpa3oBaHWil, 3aMEeHbl  MEPEMEHHOM,
rpaduueckoro MeTojia Ipy pelieHuU YypaBHeHUM 3-11 1 4-i cTeneHel.

Pemlath cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSMOI,
3aMCBIBATH PELIEHUE C IOMOLIBI0 CHMBOJIOB.

Pemate ypaBHEHUs, HEPAaBEHCTBA M HUX CHUCTEMBbI, B TOM YHCIE C OrPaHUYEHUSIMH,
HaIpuMep, B LIEJIbIX YUCIaX.

[IpoBoauTh HccneAOBaHUS YPABHEHHI U CHCTEM YpaBHEHHUI, B TOM YHCIIE€ C IPUMEHEHUEM
rpauueckux MpeAcTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHHUE WJIM CHUCTEMa ypaBHEHUU
pELIeHUs], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

PemaTe TEKCTOBBIE 3aJaud alIreOpanyeckuM CHOCOOOM € TOMOILIBIO COCTaBIICHUS
YpaBHEHUH, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh  ypaBHEHMUS, HEpPABEHCTBA M UX CUCTEMbl I COCTaBJICHUS
MaTeMaTUYECKOW MOJIENIA PEAIbHOW CHUTYAllMU WJIW NPUKIAJIHOW 3aa4d, UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI B 3aIaHHOM KOHTEKCTE.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

OnepupoBaTh TMOHATHUSMHU: 3aBUCUMOCTb, (YHKIHSA, Trpapuk GyHKIUH, TpsMas
MPOTOPITMOHAIBHOCTh, JUHEHHas GyHKIUsS, oOpaTHas MPONOPIMOHAIBHOCTh, TMapadoa,
runep0osia, KyCOUHO-3a/1aHHast PyHKIUS.

UccnenoBars ¢GyHKIMIO MO €€ rpaduky, ycTaHaBIMBaTh CBOWCTBAa (DYHKIWN: 00JacTh
OMpeNeeHUsl, MHOXKECTBO 3HA4YeHHM, HylIM (QYHKUUHU, TMPOMEXYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKH BO3pAaCTaHUs U yObIBaHUSA, YETHOCTh U HEUETHOCTh, HAOOJIbIIEE U HAUMEHBIIIEE
3HAYEHHUSI, ACUMIITOTHI.

Pacno3naBaTe  KBaapaTMyHyl0 (GQyHKUHIO 10 (opmyne, NOPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX PYHKIIUHA U3 peabHOMN KU3HU, PU3UKU, TCOMETPHUH.

Onpenenary TOJMOXKEHHE Tpaduka KBagpaTHUYHONW (PYHKIIMM B 3aBUCUMOCTH OT €€
K02 pHUIEHTOB.

Ctpouts rpaduik KBagpaTHIHON (PYHKITUH, OMMCHIBATH CBOMCTBA KBAIPATHUYHON (PYHKIIUU
no ee rpaduky. VMcnonb3oBaTh CBOMCTBa KBaapaTWUyHOW (QyHKUMU IS pemieHus 3agad. Ha
npuMepe KBaapaTuyHoW (yHKIMH cTpouTh rpaduk ¢ynkmuu Yy =af(kx + b) + ¢ ¢ momomrsio
npeoOpazoBanuii rpaduka Gynaknun y=Ff(x).



NnmrocTpupoBaTh ¢ MOMOIIBIO TpaduKa pealbHYI0 3aBUCHMOCTH WJIM TPOIECC MO HUX
XapaKTEPUCTHKAM.

ApudmeTnyeckasi 1 reoMeTpHUYECKasi MPOrpeccuu

OnepupoBarh MOHATUSMHU: TOCIEAOBATENHLHOCTh, apu(dmMeTHueckass U reoMeTpuyueckas
IPOrPECCUH.

3amaBaTh MOCHEIOBATEIBHOCTA Pa3HBIMU CIIOCOOAMHU: OIHUCATEIbHBIM, TAOIUYHBIM, C
MOMOIIBI0 POPMYJIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BBINONHATE BBIUKUCIEHUS C UCIOJIb30BaHUEM (OpMyd N-r0 ujieHa apuPMETHYECKON U
r€OMETPUYECKON IPOrPECCHIA, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh 4eHBI TOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIMHATHOMN TUIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YUCIOBBIMH MOCIEAOBATEIILHOCTSIMU, B TOM YHCIIC 3a/a9d
13 peAIbHOU KU3HU (C UCIIOIB30BAaHUEM KAJIBKYJISTOPA, HU(PPOBBIX TEXHOIOTHN).

Pacmo3naBaTh M MPUBOIUTH IPUMEPHI KOHEYHBIX M OECKOHEUHBIX TMOCIIEIOBATEIHLHOCTEH,
OTPaHUYCHHBIX MOCJEA0BATEILHOCTEN, BO3pacTaromux (yObIBAIOIIUX) MOCIEI0BATEIbHOCTEH.
MOHOTOHHO

NMeTh mpencTaBiieHHE O CXOJUMOCTH IOCJIEIOBATEIbHOCTH, YMETh HAaXOJIUTh CYMMY
0EeCKOHEYHO yObIBaIOLIEH reOMETPUUECKON IPOrPECCHUH.

[IpumMeHsATh METO MaTEMaTUYECKOM MHIYKIIUU MIPU PEILICHUH 3a]1a4.

JINMYHOCTHBIE PE3VYJIbTATHI

JINYHOCTHBIE XapaKTEPUIYIOTCS: PE3YIBTATHI

1) marpuoTHyYecKoe BOCHHUTaHUE: OCBOEHHUS MPOTPAMMBI MO MaTEMAaTHKE MPOSBICHUEM
MHTEpPECA K MPONUIOMY U HACTOSIIEMY POCCUMCKOW MATEMATUKH, IEHHOCTHBIM OTHOLICHUEM K
JOCTHKEHUAM POCCHMCKMX MaTEMaTUKOB M POCCUHUCKONM MaTeMaTUYeCKOW IIKOJbI, K
WCIIOJBL30BAHUIO 3TUX JIOCTUXKEHUM B APYTUX HAyKax M MPUKIIATHBIX cdepax;

2) rpaxaaHCKOE€ W JyXOBHO-HPABCTBEHHOE BOCIHUTAHUE: TOTOBHOCTBHIO K BBIMIOJHEHUIO
00sI3aHHOCTEW TpaKIaHWHA U pealM3allUi €ro MpaB, MPEJICTABICHUEM O MaTeMATHYECKUX
OCHOBax (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp TPakKIaHCKOTO
oO1mecTBa (HarpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO dTUYECKUX MPOOJIeEM,
CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JAOCTHXKCHUN HayKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AEATEIBHOCTH YYEHOIO;

3) TpyZlOBO€ BOCIMTAaHHE: YCTAHOBKOM HA aKTUBHOE yYacTHE B PEUICHUU MPAKTHUYECKUX
3aa4  MATEMaTUYECKOM  HAIPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTM MAaTEMaTUYECKOIO
o0Opa3oBaHMs Ha MPOTSHKEHUU BCEH JKU3HU JJIA YCIENTHOW MpodheCCUOHATBHOM NeITeTbHOCTH U
Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U MOCTPOSHUEM WHIWBUAYaJTbHOU
TpaeKTOpUuM OOpa30BaHUS M JKU3HEHHBIX IIJJAHOB C Y4YE€TOM JIMYHBIX HWHTEPECOB U
00I111eCTBEHHBIX MOTPEOHOCTEH;

4) SCTETUYECKOE BOCIHUTAHUE: CIOCOOHOCTHIO K HSMOIMOHAIBLHOMY U 3CTETHUYECKOMY
BOCIIPUSITHUIO MaTEeMaTUYECKUX OOBEKTOB, 3ajlad, PEIICHUH, PacCyKJICHUH, YMEHUIO BUIETH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IIEHHOCTHM HAY4YHOT'O TIO3HAHMS: OpPHEHTAIMEH B JEATEILHOCTH Ha COBPEMEHHYIO
CUCTEMY HAyYHBIX MPEJCTaBICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS UEIOBEKA,
MpPUPOALI M OOINEeCTBa, NMOHMMAHUEM MATEMAaTHUYECKOM HAyKW Kak chepbl YelIoBEeUeCKOn
NEATEIbHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYMMOCTHU JJISI Pa3BUTHUS IUBWIN3ALNUN, OBIaJCHUEM
SA3bIKOM MAaTEMATUKUM W MaT€MaTUYE€CKOMW KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM HABBIKAMHU HCCIIEA0BATENBCKOMN AEATEIIBHOCTH;

6) ¢usmueckoe BocmHUTaHWe, (GOPMHPOBAHUE KYJIBTYPHl 370POBbS M HMOIMOHAIHLHOTO
0JIaronoay4yus: TOTOBHOCTBHIO MPUMEHATh MaTeMaTHYEeCKHWE 3HAHUS B MHTEpPEcax CBOETO



3I0POBbsI, BEICHHSI 3I0POBOTO 00pasa »u3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM
3aHATHN W OTHAbIXa, peryispHas (u3ndeckas aKTUBHOCTBH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexcun, MpU3HaHUEM CBOETO MpaBa Ha OMIMOKY M TAKOIO e MpaBa JAPYroro YeiaoBeKa;

7) DKOJIOTMYECKOE BOCIUTAHUE: OPUEHTAIlMEH Ha MPUMEHEHHUE MAaTEeMaTHYECKUX 3HAHUU
JUTSL pelieHus 3a71a4 B 00JIaCTU COXPAHHOCTH OKPY>KAIOIIEH cpe/ibl, MIIaHUPOBAHUS MOCTYIKOB
U OIEHKH UX BO3MOXHBIX MOCIEACTBUHN ISl OKPYKAIOMIEH cpelibl, OCO3HAHUEM TI00aJIbHOrO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX PEIICHUS;

8) aganTanuMs K M3MEHSAIONIMMCS YCIOBUSM COLMAIBHOW U MPUPOJHON Cpelbl:
TOTOBHOCTBIO K JEHCTBUAM B YCIOBUSX HEONPENETIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH 4Ye€pe3 MPAKTHUECKYIO JIeATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCSA Y IPYTUX
JoJIei, MpruoOpeTaTh B COBMECTHON ESITEIIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITNH U3
OTBITA NIPYTUX; HEOOXOAMMOCTHIO B (DOPMHUPOBAHWHM HOBBIX 3HAHUH, (HOPMYITHUPOBATH WIEH,
MOHSTHUS, THITOTE3bl 00 0OBEKTAX W SIBJICHUSIX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATH
neunuThl COOCTBCHHBIX 3HAHWM W KOMIICTCHTHOCTEH, IUTAHHUPOBATH CBOE pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMAThL CTPECCOBYIO CUTYAIUIO KaK
BBI3OB, TpPEOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBbIC pEIIEHUS W JCHCTBUA,
(bopMyIMpPOBaTh U OIIEHUBATH PUCKU U TTOCIIENICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOe€HMsI MporpaMMmbl MO MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOydarwomierocss OyayT c(QOpMUpPOBaHBI METaNpPEIMETHBIE PE3YJbTAThI,
XapaKTepU3yIOIIKecss  OBIAJCHUEM  IO3HABATEIbHBIMU  YHUBEPCAJIBHBIMU  YYEOHBIMU
JCHCTBUSMH, KOMMYHUKATHBHBIMH YHUBEPCATbHBIMU y9eOHBIMA JCHCTBUSMH,
PETYISTUBHBIMU YHUBEPCATBHBIMI YI€OHBIMU JICHCTBUSIMU.

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

[lo3HaBaTenbHbIE YHUBEpCAJbHbIE yueOHbIE IEHCTBUSA OO0ECIeYuBalOT (HOPMHUPOBAHUE
0a30BbIX KOTHUTHBHBIX TIPOLIECCOB  OOyyarmmxcsi (OCBOGHHE METOJOB  IO3HAHUS
OKPY’)KAIOLIEro MHpa, MNPUMEHEHUE JIOTMYECKUX, HCCIEIOBATEIbCKUX OMNepaluid, yMEHUMN
paboTath ¢ uH(OpMaLHEil).

ba3oBble 1ornyeckue aeiicTBu:

BBISIBIIAT M XapaKTepU30BaTh CYIIECTBEHHBbIC MNPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOUICHUH MEXAY TMOHATUAMH, (QOPMYIUPOBATH ONPEACIICHUS TOHATHMH,
yCTaHaBJIMBATh CYIECTBEHHBIM NpPU3HAK KIacCU(UKAIMK, OCHOBAaHUSA Jig OOOOIIeHUS U
CpaBHEHHUS, KPUTEPUHM TMPOBOJUMOIO aHAJIM3a; BOCIHPUHUMATh, (OPMYIHpPOBATH U
peoOpa3oBbIBATh CYXKJICHUS: YTBEPJAUTEIbHBIC U OTPHIIATEIIbHBIC, CAMHUYHBIC, YaCTHHIC U
oOmue, YCIOBHBIC, BBISIBIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
MpOTUBOPEYHS B (paKTax, JAHHBIX, HAOTIOACHUAX U YTBEPKACHUAX, IPEiaraTh KpUTCPUU IS
BBISIBIICHUST 3aKOHOMEPHOCTEH W TIPOTHBOPEYMIA; IMPOBOJIUTH BBIBOJABI C HCITOJIH30BAHUEM
3aKOHOB JIOTUKH, JACAYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUECHUU TIO
aHAJIOTUHU; Pa30UpaTh J0Ka3aTeIbCTBA MAaTEeMATHYCCKUX YTBEPXKACHHH (NPAMBIE W OT
MPOTUBHOI0), TMPOBOJAUTHL CAMOCTOATENIBHO JIOKAa3aTebCTBA MaTeMaTH4YeCKUX (PakToB,
BBICTpPAMBaTh apTyMEHTAIINIO0, MPUBOAUTH TPHUMEPHl M KOHTPIPUMEPHI, MPUMEHATH METO]
MaTeMaTU4eCKOW WHAYKIIMU, OOOCHOBBIBATH COOCTBEHHBIC PACCYXKICHUS; BBIOMPATH CIIOCOO
perieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIICHUs, BEIOMpATh Hauboiiee
MOIXO/ISIIIIANA C YI€TOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

MCITOJIh30BaTh BOMPOCHI KaK MCCIEAOBATEILCKIUI NHCTPYMEHT MTO3HAHUS, (POPMYITHPOBATH
BOIPOCHI, GUKCHPYIOTHE TPOTUBOPEYHE, MPOOIEMY, CAMOCTOSTEIHHO YCTAHABIUBATH HCKOMOE
U JJaHHOE, (POpMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHUE; TIPOBOJUTH 110



CaMOCTOSITENIbHO COCTAaBJICHHOMY IUIaHYy OJKCIEPUMEHT, HCCIEIOBAHHUE IO YCTAHOBJIEHHUIO
OCOOCHHOCTEM MaTeMaTUYeCKOr0 OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIy COOOM;
CaMOCTOSATENbHO (OpMYIUpOBaTh OO0OOIIEHHS M BBIBOJABI IO pPeE3yJibTaTaM MPOBEIECHHOTO
HAOJIIOICHUS, UCCJIEIOBAHUSI, JKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX
pE3yNbTaTOB, BBIBOJOB U OOOOINEHHUIA; MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a
TaK>Ke BBIJIBUTATh MPEINOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIIH, TAHHBIX, HEOOXOAUMBIX JIJIs
pelIeHus 3aja4yu; BbIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH MH(DOPMAIIUIO Pa3IUYHBIX
BUJOB U (OpPM TMPEICTaBICHUS, W HHTEPIPETUPOBATH BBHIOMpPATh (POpMY MpEACTaBICHUS
uH(GOpPMaIlMU U WJUTIOCTPUPOBATH pelIaeMble 3a/1a4ll CXeMaMu, JuarpaMmmamMu, HHON rpadukoin
U UX KOMOWHAIMSIMU; OIEHUBATh HAJECKHOCTh MH(OPMALUU MO KPUTEPHUSIM, MPEITIOKEHHBIM
Wi c(hopMyTHMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHble yueOHbIe 1eiiCTBUA:

KoMMyHHKaTHBHBIE YHHUBEpCaIbHBIC yueOHbIC JICUCTBHS 00eCTeunBaoT
c(OPMHUPOBAHHOCTH COLIUAIBHBIX HABBIKOB 00YYaOITUXCS.

OOmenue: BOCIpUHUMATh U (POPMYIHPOBATh CYKIE€HUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH  OOILEHUsI, SICHO, TOYHO, I'PaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOJy PpEIICHUs 3aJaud U TOJyYEHHBIM
pe3yibTaTaM; B XO0J€ OOCYXJEHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAa€MOW TEMBI,
npo0OsieMbl, pellaeMoi 3ajaud, BBICKA3bIBaTh MWJIEW, HAllEJICHHbIE HA IIOUCK pEIICHHUs,
COTIOCTABJIATh CBOW CYXKICHHS C CYXACHUSIMH JIPYTHMX YY9aCTHHKOB JUanora, oOHapy>KHWBaTb
pa3jnure M CXOJCTBO TMO3UIMH, B KOPPEKTHOU ¢opme (PopMyIHpoBaTh pa3zHOTIACHs, CBOU
BO3P@XKEHUS;, TPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJa4yd, JKCIEPUMEHTA, HCCIICOBAHMS,
MPOEKTa, CAaMOCTOSITETLHO BHIOMpATh (OopMaT BBICTYIICHHUS C y4ETOM 3a/ad MPE3CHTAlUU |
0COOEHHOCTEN ayJUuTOpHUH.

CoTpyaHuuyecTBO: TOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHANBUAYAIBHON paOOTHI MPH PEIICHUU YYeOHBIX MAaTeMAaTUYECKUX 3a/ad, MPUHUMATH IIeJb
COBMECTHOH J€ATEIbHOCTH, IUIAaHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl, paclpeaeisiTh
BUJIBI padoT, JOTOBapUBATHCS, OOCYKJATh MPOIECC U pe3yibTaT pabdoThl, 0000IaTh MHEHUS
HECKOJBKMX YEeJOBEK; Y4YaCTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyxIeHus, oOMeH
MHEHUH, «MO3rOBbI€ IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPIAMHUPOBATH
CBOM JICHCTBUS C JAPYTUMHU UYJ€HaMH KOMaHJbl, OLEHUBATh Kaue€CTBO Pe3yJibTaTa U KayecTBO
CBOETO BKJaJa B OOMMIA pe3yapTaT IO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM Yy4aCTHUKAMU
B3aUMOJICUCTBHS.

PeryjisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE IeiicTBHS

PerynatuBHble yHUBEpcalbHble Yy4ueOHbIE JeHCTBUS oOecnieunBaloT (HopMupoBaHHUe
CMBICJIOBBIX YCTAaHOBOK M JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmu3anusi: BBISIBISITH MPOOJEMBI ISl PEUICHHs] B KU3HEHHBIX U yUEOHBIX
CUTYAIUsX, OPUECHTHPOBATHCS B PA3IMUHBIX MOIXOAaX MPUHATHS PEIICHUN (MHIUBUIYaIbHOE,
TPYMIOBOE); CAMOCTOSITEILHO COCTAaBIISITh TJIAH, AJITOPUTM PEIIECHUs 3a1aun (MM €ro YacTh),
BBIOMPATH CIIOCOO PEIICHUsI ¢ y4eTOM UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI C yYETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb: BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTpOJIA Ipolecca U
pe3ysbTaTa pelleHusT MaTeMaTUYecKo 3ajaud, CaMOMOTHBALMK U pediekcuu; MpeaBUAETb
TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IPH pELIEHUH 337aud, BHOCHTb KOPPEKTHBBHI B
JESITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAaWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYJIHOCTEH; OLIEHMBaTh COOTBETCTBUE pE3yJibTaTa MAESATEIBHOCTH IIOCTaBICHHOM WLEIU U



YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHHS WM HEAOCTHXKCHUS LIEJH, HaXOJIUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMOLUMOHAJIBHBIH MHTEIEKT: BbIpaXaTb SMOLMHA IIPM HM3YYEHHH MAaTEMAaTHYECKHUX
o0OBeKTOB M (HaKkTOB,  JaBaTh  HOMOLMOHAIBHYK  OIIEHKY  pEUIeHHs  3aJayu.



TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

7 KJIIACC
Ne HanmeHoBaHWe pasfenos 1 Tem Npor paMmbl | KonnyectBo Yacos \ OnexTPOHHbIE (LmdpoBbIE) 0OpasoBaTeEbHbIE
n/n Bcero| KoHTporbHble MpakTuyeckune pecypeel
paboThl paboThl
1 |®YHKLUNN. KoopamHarbl 1 rpadukn.dyHKLmMmM | 17 | 1 [ |https://m.edsoo.r/RORPBDSHL
2 HYNCINA N BIMNCITEHNA. PauyoHanbHble Ynucra 11 1 https://m.edsoo.ru/GW 1BV QKY |
(noBTOpPEHNE)
3 | ANTTEBPANYECKWE BbIPAXXEHUA. Boipaxerusic | 7 https://m.edsoo.ru/SCCUWEBY X
nepemMeHHbIMM
4 |YPABHEHWS U CUCTEMbI Y PABHEHWN. 10 1 https://m.edsoo.ru/’ XBMJN8RMZ
JINHeNHble ypaBHeHNA
5 UYNCITA N BbIMNCITEHUA. CreneHb ¢ HatypanbHbiM| 6 https://m.edsoo.ru/L G2393QRH
rnoKasarerem
6 |ANTEBPANYECKMUE BBIPAXKEHWSA. MHorouners | 23 || 1 | |https://m.edsoo.r/AHGS5DIQ9
7 |ANTTEBPANYECKWE BbIPAXXEHWA. ®opmyrbl 14 1 https://m.edsoo.ru/4SH5ZK6A9
COKPaLLEHHOr O YMHOXEHS
8 |MMCNA 1 BLIMUCNEHWA. femmmocTb | 10 || [ Ihttps://m.edsoo.ru/GAZ8NSK EL
9 | ®YHKLMW. Nuneiinas dyHkums | 16 | 1 [ Ihttps://m.edsoo.ru/I9F6 T5H4Y
10 |YPABHEHWSA U CUCTEMbI Y PABHEHWN. 14 1 https://m.edsoo.ru/ZXV9E7KT7
CuvcTeMb! TIMHENHBIX YpaBHEHWI
111 |MosTopetine, 06obLLeHMe, cucTemaTnsams aHaHmin | 8 || 1 I |https:/m.edsoo.ru/21LK 231X 2
|OBLLEE KONWYECTBO YACOB MO MPOTPAMME || 136 | 8 [ 0 [
8 KJIACC
Ne HavmeroBaHve pasaernos 1 Tem npor paMMbl | Konmyectso Yacos | SrexTpoHHbIe (Lmdposbie) oBpasosaTerbHbIe
n/n Beero| KoHTporbHble MpakTnyeckue pecypeel
paboTbI paboThI
1 |YPABHEHWA N HEPABEHCTBA. Hepaserictea | 20 || 1 [ |Inttps://m.edsoo.ru/4WSIHI7PS
22 |YMCNA 1 BBIMUCTIEHUA. KeagparHbiii kopeds | 17 || 1 | ||https://m.edsoo.r/ X TEADRRRE
3 YPABHEHVA N HEPABEHCTBA. KBagparHblie 17 1 https://m.edsoo.ru/6TM CFIFK3

ypaBHEHWS!



https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2
https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3

Ne HanmeHoBaHWe pasnenos 1 Tem Npor pammbl \ Konmyectso 4Yacos \ ONeXTPOHHbIE (LmdpoBbie) 0OpasoBaTeNbHbIE
n/m Bcero| KoHTporbHble MpakTnyeckune pecypeeb!
paboThI paboThI
4 |ANrEBPANYECKUE BbIPAXXEHNA. [1po6Ho- 17 1 https://m.edsoo.ru/DDASWADPH
paLMOHarbHble BblpakeHus
5 YPABHEHVA N HEPABEHCTBA. [Jpo6Ho- 19 1 BBEONTE 3HaveHue |https://m.edsoo.ru/IDAZRG6HSB
paLMOoHarnbHble ypaBHeH s
6 |PYHKLMK | 15 || 1 | BBEIMITE 3HAUeHe ||https://m.edsoo.ru/Y 2BH27NDX |
7  ||ANTEBPANYECKVE BBIPAXXEHWSA. Crenen | 14 | BBeanTe 3HadeHve|| BeeanTe 3Haderve ||https:/m.edsoo.ru/CVLO7U2AG |
8 |MMCNA U BBIYVICIIEHWSA. OermmocTs | 7 | 1 | BBEOMITE 3HAUEHMe ||https://m.edsoo.ru/FOBHXRC37 |
9 ||NosToperie, obobiuerme, cuctemarmsaums sHanmin || 10 || 1 | BBEAMITE 3HAUeHe ||https://m.edsoo.r/DESABSV MV |
|OBLL EE KONMYECTBO YACOB MO MPOTPAMME | [ 0 [ |
9 KJIACC
Ne HanmeHoBaHWe pasfenos 1 TeM NporpaMmbl \ KornmyectBo 4acos \ OneXTPOHHbIe (LmdpoBbIe)
n/n Bcero| KoHTporkHble | MpakTudeckue 0bpasoBaTeribHbIe pecypeb!
paboTbl paboTbl
1 |®YHKLMM | 25 | 1 | BBEOMTE 3HAMEHMe)| hitps:/m.edsoo.ru/SGC5REOX E |
2 YPABHEHWA N HEPABEHCTBA. KBaaparHble 15 1 BBeONTE 3HaveHue||https://m.edsoo.ru/DSDQCSOA G
HepaBeHCTBa
3 |YPABHEHUA N HEPABEHCTBA. Y paBHeHus, 25 1 BBeOMTE 3Ha4veHue https://m.edsoo.ru/UOSGOUHY N
HEpaBEHCTBA U X CUCTEMbI
4 |HMNCNOBbIE NMOCNEOOBATEJIBHOCTU U 25 1 BBEOMTE 3HaqeHwe |https://m.edsoo.ru/ZXNANNEBU
MNPOrPECCUN
5 ||ANMEBPANYECKWE BbIPAXKEHNA. Crenetb ¢ 12 1 BBEOMTE 3HaqeHwe| https://m.edsoo.rt/U2DVRUMMS8
paLMOHarNbHbIM NOKasaTernem
6 |MosToperine, o6oblueHVe, C1CTEMATM3ALINS SHAHMIA | 34 | 1 | BBEOMTE 3HAMEHMe) https:/m.edsoo.ru/798H0GE6ED |

‘OBLLLEE KOIMMYECTBO YACOB 110 NPOIrPAMME

|

|

| 0

|



https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV
https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
INPOI'PAMMBI

7 KJIACC
Kon . .
DOBEDIEMOrO IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM
posep MPOrpamMMbl OCHOBHOTI'0 0011110 00pa3oBaHusi
pe3yJabTara
1 Uucna v BEIYUCIICHUS
11 BeimonHaTh, coderas YCTHBIE W IUCEMEHHBIC NPUEMBI, apu(METHYECKUE NEHCTBHUS C
' panroHANEHBIMH YHCIAMA
Haxoauts 3HaueHHs] YUCIIOBBIX BBIPKEHUI, MPUMEHATh Pa3HOOOpPa3HbIE CIIOCOOBI U TMPUEMBI
1.2 BBIUMCIICHUSI 3HAYEHWH APOOHBIX BBIPAKECHUH, ColepKalluX OOBIKHOBEHHBIC W JIECATHYHBIC
JIpoou
ITepexonuTh OT 0HOHN (HOPMBI 3aITUCH YKCEN K APYroi (Ipeodpa3oBbIBaTh JECATUYHYIO TPOOb
1.3 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JECATHUHYIO
JIpoOb)
14 CpaBHUBATh U YIIOPSIOYHNBATH PAIMOHATBHEIC YHCITA
15 OKpyYTJIATh YUCIIa
16 BEIMOMHATE TPUKHAAKY W OLEHKY pe3ylbTaTa BBIYHCICHHUH, ONCHKY 3HAYCHUI YHCIOBBIX
' BEIpKCHHH. BEITTOHATE HEHCTBHS CO CTETIEHSMI C HaTYPaJIbHBIMHU ITOKA3aTEIIIMU
1.7 IIpuMeHATh PU3HAKU AETUMOCTH, PA3JIOKEHHE Ha MHOXKHUTEIH HATYPaJIbHBIX YUCe

Pemare NpakTUKO-OPUEHTUPOBAaHHBIE 3a/laud, CBA3AHHBIE C OTHOLIEHUEM BEJIMYUH,
1.8 MPONOPLHMOHAIIBHOCTBIO BEJIIMYMH, NPOLIEHTAMH, HHTEPIPETHPOBATH PE3YJIbTaThl PELICHUS
3a[a4 ¢ y4ETOM OTpaHMUYCHHUH, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAECMBIX OOBEKTOB

2 Anrebpandeckue BEIpaKCHUS
21 Hcnonp3oBath anredpandeckyio TEPMHUHOJOTHIO W CHMBOJIMKY, NPHMEHATh €€ B Ipolecce
' OCBOEHUS yueOHOTO MaTepuaia
2.2 HaxonuTs 3HaueHHst OyKBEHHBIX BBIPKEHHUM IPH 3aJaHHBIX 3HAYCHUSIX IIEPEMEHHBIX
23 BemmonHATe TpeoOpa3oBaHMS IENOr0 BBIPRKEHHS B MHOTOWIEH NPHBEACHHEM IOMX00HBIX
' CJIaraeMBbIX, PaCKpBITHEM CKOOOK
24 BrIMONHATE yMHOXEHHE OJHOWICHA HA MHOTOWIECH W MHOTOWICHA Ha MHOTOWICH, TIPUMEHSTH
' (hopMyITBI KBagpaTa CyMMBI M KBaJIpaTa pasHOCTH
OCyILEeCTBIATh PA3JI0KEHUE MHOIOUIIEHOB HA MHOKUTENH C IMOMOILBIO BBIHECEHHS 33 CKOOKU
2.5 o0IIero MHOXHUTENS, TPYNIHPOBKH CIAaraeMbIX, HPUMCHEHHS (OPMYNT COKpAIIEHHOTO
YMHOCHHUS
26 IIpumensTe nmpeoOpa3oBaHUsl MHOTOYICHOB sl PEIICHHs Pa3lIMYHBIX 3a7ad U3 MaTEMaTHKH,
' CMEKHBIX IIPEIMETOB, U3 PEaTbHOM MPAKTUKU
27 Hcnonb30BaTh CBOKMCTBA CTENEHEH ¢ HATYpadbHBIMH TOKA3aTeIsIMU JUISI IpeoOpa3oBaHUs
' BBIPAKECHNHN
3 YpaBHEHHS U HEpaBEHCTBA
Pemate nuHeliHBIE ypaBHEHHSI C OJHON IEPEMEHHOW, MPUMEHSSI MpaBWiIa Mepexoja OT
3.1 UCXOJHOTO YpPaBHEHUS K PaBHOCHIbHOMY eMy. IIpoBepsiTh, sIBIsi€TCS 1M YUCIO KOPHEM

YpaBHCHUA

3.2 [TpumeHATs rpaduUecKie METOIBI IIPU PELICHUH JTHHEHHBIX YPAaBHEHUH U UX CHCTEM




Kox

IIpoBepsieMble MpeIMeTHBbIE Pe3yIbTAThI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOM

MPOBEPSIEMOT0
MPOrpPaMMbI OCHOBHOTO 0011Iero 00pa30BaHusI
pe3yabTaTa
33 IMonGupare mpuMepsl Map 4YUCeN, SBIIOMIUXCS PEUICHUEM JIMHEHHOTO YPaBHEHHS C JABYMS
' nepeMeHHBIMU
3.4 CTpouTh B KOOPJAWHATHOH IJIOCKOCTH TpadK JTUHEHHOTO YpaBHEHUS C IBYMsI TIEpEMEHHBIMU;
' MOJIB3YACHh FPApUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHCHHUS
35 Pemrate cucTeMbl [BYX JIMHEHHBIX YypPaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHCIIE
' rpaduyecku
36 CocCTaByATh U peliaTh JHHEHHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX YPaBHEHHU MO YCIIOBUIO
' 3aJ]a4¥, HHTEPIPETHUPOBATh B COOTBETCTBUH C KOHTEKCTOM 33/1a4H TOJYYCHHBIA Pe3yIbTaT
4 Koopaunats! u rpaduku. OyHKIIUN
a1 H300paxath Ha KOOPAMHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOPAWHATAM,
' JIy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHUCIOBBIC IPOMEKYTKH Ha ANreOpanvecKkoM si3bIKe
4.2 OTMedaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpIUHATAM
4.3 CtpouTth rpaduku TUHEHHBIX QyHKIUH. CTpOUTH TpaduK QyHKIUHN Y = [X|
OnuceIBaTh C MOMOINBI0 (PYHKIMHA H3BECTHBIC 3aBUCHMOCTH MEXKIY BEIUYHHAMHU: CKOPOCTH,
4.4 BpeMsl, PacCTOSIHHE, IICHY, KOJHYECTBO, CTOMMOCTb, MPOHM3BOIUTEILHOCTh, BpEMs, O0BEM
paboTHI
4.5 HaxonuTh 3HaueHue (HYHKIMH 1O 3HAUCHUIO ¢€ apryMEeHTa
46 INonumate rpaduyeckuii crnoco0® NPeACTaBICHUS | aHadW3a WHPOpMAIMU, H3BICKATh U
' HHTEPIPETUPOBATh HH(POPMAIIUIO U3 TPA()UKOB pEabHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon . .
HDOBEDAEMOro IIpoBepsieMble MpeMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHO 00pa30BaTeJbLHOM
poBep MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusA
pe3yibTaTa
1 Yucna 1 BEIYUCICHUS
Hcnonbs30BaTh HaYaIbHbBIE MPEJACTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX YHCEIT JJIsl CPABHEHHUS,
11 OKpPYTJICHHS W BBIYMCIICHUH, M300pakaTh JCHCTBUTEIIbHBIC YKCIa TOYKAMH Ha KOOPJAMHATHOW
IpsIMOi
[IpuMmeHATs TOHATHE apU(PMETHYSCKOTO KBAJPATHOI'O KOPHS, HAXOMUTHh KBaJpaTHBIC KOPHH,
1.2 UCTIONB3YS PH HEOOXOIUMOCTH KaJIbKYJIATOP, BBIIONHATH IPE0Opa30BaHus BEIpAKEHHI, COAEP-
JKaIUX KBaIpaTHBIC KOPHH, HCITOIb3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBaTh 3anucy OOJBIINX M MAaJIbIX YHCENl C TIOMOINBIO JIECATHYHBIX JAPOOeH M cTeneHen
' yucna 10
2 AnreOpandecKue BRIPaKCHUS
21 [IpuMeHSTH OHATHE CTETIEHH C IENIBIM MTOKA3aTeNIeM, BRIIOIHATE IPe0oOpa30BaHuUs BEIPAKCHUH,
' COJCPIKAIINX CTETICHH C [EJBIM IT0Ka3aTeIeM
29 BEITOMHATE TOXKIECTBEHHBIC MPEOOpa30BaHMs PALMOHATBHBIX BHIPAKCHUN Ha OCHOBE IPABUII
’ JEHCTBUN HaJl MHOTOWICHAMH U allreOpandecKuMHU APOOSIMU
2.3 PackiagpIBaTh KBaIpaTHBIN TPEXWICH HA MHOXKHUTEIN
24 [IpumensaTs mpeoOpa3oBaHUs BBIPAKCHUHN ISl PEIICHWS PAa3IMYHBIX 33734 M3 MaTeMaTHKH,

CMEXXHBIX IIPEAMETOB, U3 PEaIbHOMN PAKTUKU




Kox

IIpoBepsieMmble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI

NPOBEPsSIeMOro
MPOrpaMMbI OCHOBHOT0 00111ero 00pa30BaHusl
pe3yiabTara
3 YpaBHEHHUS U HEPABCHCTBA
31 Pemiate nmHelHBIE, KBaIpaTHBIC YPAaBHCHUS U PALMOHAIBHBIC YPAaBHEHHS, CBOJIIMECS K HUM,
' CHCTEMEI IBYX YPaBHEHUH C IBYMSI IIEPEMEHHBIMU
[IpoBomuTe mpocTeilmye WCCIeNOBaHUS YPAaBHEHHUH M CHUCTEM YpaBHEHHI, B TOM YHCIE C
3.2 MpUMEHeHUeM rpaduyecKux NpeacTaBieHui (YCTaHaBIMBaTh, UMEET JIH YpaBHEHUE WIH CUCTEMa
ypaBHEHUI! pelIeHus], eClld UMEET, TO CKOJIBKO, U IIpouee)
[TepexomuTh OT cioBecHOW (OPMYIMPOBKM 337adu K €€ anreOpandecKod MOJEIH C ITOMOIIBIO
3.3 COCTaBJICHUSl YpPaBHEHHUS WJIH CHCTEMBbl YpaBHEHHWH, HMHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a]1auy MOJIydEeHHBIN pe3ynbTar
[IpumeHATs CBOHCTBAa YHCIOBBIX HEPAaBEHCTB MJIS CPaBHEHUS, OIICHKH, peIIaTh JIHMHEHHEIE
3.4 HEpaBCHCTBA C OJHON NEpeMEHHONM M HUX CUCTEMBI, JaBaTh TIpapUUECKyI0 HLTIOCTPAIUIO
MHOXX€ECTBA PELICHUII HEpPaBEeHCTBA, CUCTEMbI HEPAaBEHCTB
4 OyHKINN
[loHnmate W WUCTIONB30BaTh (YHKIMOHATBHBIC TOHATHS H S3BIK (TCPMHHBL, CHMBOJIMYCCKHUC
4.1 0003HaYeHUs), ONPEAeATh 3HaUCHUE (PYHKLINY MO 3HAYCHUIO apryMEHTa, ONpeaeNsiTh CBOMCTBA
¢byHKIIHM TI0 €€ TpaduKy
492 Crtpouth rpaduku 3JIEMEHTAPHBIX GbyHKIHIA BHJIA!
' y=kIxy=Kix , y =x%, y = x3, y = |X|, onmuCBIBaTh CBOHCTBA YHCIOBON QYHKIUH 110 €€ TpaduKy
9 KJIACC
Kon . .
DOBEDSIEMOTO IIpoBepsieMble npenMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOI
poBep NMPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yabTaTa
1 Yucna 1 BEIYMCTIEHUS
11 CpaBHUBATh U YIOPSAA0YMBATh PALMOHATIBHBIE U UPPAIIMOHATIBHBIC YHCIIA
19 Bremonuate apudMeTHdeckne ASHCTBUS C pallMOHATBHBIMU YHCIAMH, COYETasl YCTHBIC U THCH-
. MCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYUCIICHUA C UPpAallUOHAJIbHBIMU YN CJIaMU
13 HaxomuTh 3HaYeHWs CTeleHEeW C IMeNBIMA TOKa3aTeNsIMH W KOPHEH, BBIYUCIATH 3HAYCHHS
YHCIIOBBIX BBIPOKCHHN
14 OKpyriATh JEHCTBUTEIbHBIE YMCIIA, BBIIOJIHATh NPUKUAKY pPE3yJIbTaTa BBIUUCIECHUM, OLIEHKY
YHCIIOBBIX BBIPOKCHHN
2 VYpaBHEHHUS U HEPABEHCTBA
91 Pemats snuHeliHbIE W KBaJpaTHbIE YpPaBHEHMS, YPAaBHEHMs, CBOJAIIMECS K HUM, IPOCTEHIINE
IpOoOHO-paIlMOHATIBHBIC YPaBHEHHUS
29 Pemats cucteMsl JBYX JMHEWHBIX YpaBHEHUH € IBYMsl IIEPEMEHHBIMM U CHUCTEMBI JIByX YpaB-
' HCHHH, B KOTOPBIX OJTHO YPaBHCHHE HE SIBJIACTCS JIMHEHHBIM
23 Pemate TekcTOBBIE 3agauM ANTeOpanvdecKHM CII0COOOM C IOMOIIBIO COCTaBICHUS YpaBHEHHS
WIIA CHCTEMBI IBYX YPaBHEHHH C IBYMsI IIEPEMEHHBIMHU
2.4 [IpoBoauTh NpocTeiiime uccae0BaHus YPaBHCHUN U CUCTEM YPaBHCHHH, B TOM YHCJE C IpPH-




Kox

IIpoBepsieMble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOM

MPOBEPSIEMOT0
NMPOrpaMMbI OCHOBHOTO 00IIIero 00pa3oBaHusI
pe3yabTaTa

MEHEHHEM TpaUIecKuX MPeICTaBICHUH (HapuMep, yCTaHABINBATh, IMEET JI YPAaBHEHHE WA
CHCTEMa yPaBHEHUI PEIICHUs, €CII UMEET, TO CKOJIBKO)

25 PemaTs nmHEWHBIC HEpaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA, N300pakaTh pEIIeHHE HEPABEHCTB
Ha YHCIIOBOW IPSAMO#i, 3aIIIICHIBATE PEIICHNE C TOMOIIBIO CHMBOJIOB
Pemrate cucTeMbl NHHEHHBIX HEPaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIINEC KBAIpaTHOE

2.6 HEPaBEHCTBO, M300pakaTh pEIICHHE CHCTEMBbI HEPABEHCTB HAa YUCIIOBOW MPSIMOM, 3alHCHIBATH
pellIeHre ¢ IOMOIIBI0 CHMBOJIOB

2.7 Hcnonb30BaTh HEPAaBEHCTBA IIPU PEIICHUN PA3IMYHBIX 3324

3 OyHKIHN
PacniozHaBath (GYHKIMH H3yYCHHBIX BHIOB. [lOKa3pIBaTh CXEMATHUECKH PACIOJIOKCHHE Ha

3.1 KOOPIMHATHOM  IUTOCKOCTH  TpadukoB  Gymkimuit  Buma:  y=kx, y=kxtb, y=k/X,
y=ax?+bx~+c, B 3aBUCIMOCTH OT 3Ha4eHUH K03()(OUIIMESHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA

3.0 IToka3pIBaTh CXEMATHYECKU PACIIONONKECHUE HA KOOPAMHATHOW IUIOCKOCTH rpaduKkoB (HyHKIUIA
BHIA Y = VX, y = |X| ¥ ONKCHIBATh CBOMCTBA (YYHKIIHIA

3.3 CTpouth U H300paXkaTh CXeMaTHYCCKU TpadUKH KBAJAPATUIHBIX (QYHKIUH, OMKMCHIBATH CBOHCTBA
KBaJ[PAaTUYHBIX (PYHKIIHUH 110 UX Tpadukam

3.4 PacnioznaBate kBagpaTHYHyI0 (GYHKIUIO 1O (opMmyrie, MPUBOTUTH MPUMEPHI KBAJPAaTUIHBIX

' (yHKIUI 13 peanbHON KU3HU, (PU3UKH, TECOMETPHU
4 Apudmernyeckasi ¥ TeOMETpHUECKas POTrPecCuu
. MMO3HABATh ApU(PMETHIECKYIO I TEOMETPHIECKYIO IT WU TIPU Pa3HBIX CII X 3aJaHUs

4.1 PacnioznaBars aj eTHyec eoMe e orpecc a3 ocobax 3ana

42 BEITOTHATE BBIYMCIIEHHS ¢ UCHOIb30BaHUEM (OpPMYIT N-TO uileHa apu(pMETHUECKON U TeOMeTpu-
YECKOM NpOrpeccuil, CyMMbI MEPBBIX N YJICHOB

4.3 MN300paxath 4ieHbl OCIE0BATENBHOCTA TOYKAMH Ha KOOPIUHATHOM MJI0CKOCTH

44 Perrate 3amaum, CBSI3aHHBIC C YUCIOBBIMU IIOCIEIOBATEILHOCTSIMU, B TOM YHCIIC 3a1add U3

peaTbHOM KHU3HH (C HCIOTB30BAaHUEM KaJIbKYIIATOPA, IU(PPOBBIX TEXHOJIOTHIA)

IMPOBEPAEMBIE 2JIEMEHTbBI COIAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uwcna v BEIYUCIICHUS
11 JpoOu OOBIKHOBEHHBIC M JECATHYHBIC, EPEXOJ]l OT OJHOW (OPMBI 3amucH ApoOeH K APYToil.

Tlonsarue pauOHAJIBHOT'O YK1CJia, 3alIUCh, CPABHCHUEC, YIIOPAAOYNBAHNE PAlIMOHAJIBHBIX YUCCII




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Apudmernyeckue ACHCTBUS ¢ PAMOHAILHBIMHU YHCIaMH. PelieHue 3amaq U3 peajibHOW Mpak-

1.2
THKH Ha YacTH, Ha Jpoou

13 CreneHb ¢ HaTypalbHBIM IOKa3aTeNIeM: ONpelelCHUE, IPeoOpa3oBaHKe BRIPAXKEHUI HA OCHOBE
' OTIpEICNICHUS, 3aMUCh OONBIINX YUCE

14 IIporeHTHI, 3aNUCh IPOIIEHTOB B BUE IPOOH U IpoOH B BHE MPOLIEHTOB. TpH OCHOBHBIE 3a/1a4H
' Ha [IPOLICHTHI, PELIEHUE 33]a4 U3 PEaNbHON IPAKTHKH

15 [IpuMeHeHue MPU3HAKOB AETUMOCTH, Pa3I0KEHIE HA MHOXKUTEIIN HATYpaJIbHBIX YHCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsIMasi U 00paTHas IPONOPLIMOHATBHOCTH
2 AnreOpanvecKkue BIpaXKCHUS

21 IlepemeHHBIE, YHCIIOBOE 3HAYECHHE BBIPAKECHHS C MNEpeMEHHOM. JlOMyCTUMBblE 3HAYECHUS
' HepEeMEHHBIX

99 IIpencraBnenue 3aBUCUMOCTH MEXIy BEIHMUYMHAMHU B BHJE (opMyisl. Beraucnenus mo ¢op-
' Mysam

2.3 IIpeobpa3zoBanue OYKBEHHBIX BhIpaKEHUH, TOKICCTBEHHO PABHBIC BRIPAKCHHS

2.4 CBoiicTBa cTENEHH ¢ HATYpaJIbHBIM IIOKa3aTeIeM

95 OpHowreHsl ¥ MHorowieHsl. CteneHb MHorouiaeHa. CIlIOKeHHE, BBIYUTAHUE, YMHOXKCHHE
' MHOTOYJIEHOB

26 @DopMynbl COKpAIEHHOIO YMHOXEHUS: KBaApaT CyMMbl M KBaapar pasHoctu. dopmyna
' PasHOCTH KBaIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIH
3 YpaBHeHus

31 VYpaBHEeHHE, KOPEHb YpaBHEHHS, IpaBHia MPeoOpa3oBaHMsl ypaBHEHHS, PaBHOCHIBHOCTh ypaB-
' HEHUH

3.9 JIuneiiHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JMHEWHOIO ypaBHEHMs, PELICHHE
' JIMHEWHBIX YpaBHEHUN

33 CocraBieHle ypaBHEHHMH MO YCIOBHUIO 3aJaud. PellleHMEe TEKCTOBBIX 3a/ad C MOMOLIBIO ypaB-
' HEHUH

3.4 JluneitHOE ypaBHEHUE C TBYMS IIEPEMEHHBIMHU H €T0 rpaduk

35 Cucrema IByX JMHEHHBIX ypaBHEHHMM C JByMs IIEpEMEHHBIMM. PellieHue cucreM ypaBHEHUI
' croco0oM noicTaHoBKH. [IpuMeph! pelmeHns TEKCTOBBIX 33124 C MOMOIIBIO CHCTEM YpaBHEHHH
4 Koopnunatser u rpadpuku. OyHKInm

4.1 Koopaunara Touku Ha npsAMoit

4.2 Yucnosble npoMexyTKHU. PaccTossHue Mexkay IByMs TOUKAMH KOOPAWHATHOM NPsMON

43 [IpsmoyronsHas cucrema koopaunat, ocu Ox m Oy. AlGcmycca W opAMHAaTa TOYKM Ha KOOp-
' JUHATHOH MJIOCKOCTH

4.4 [Tpumeps! TpaduKoB, 3aJaHHBIX hopMystaMu. YTeHne rpagKoB peabHbIX 3aBHCUMOCTEH




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

4.5 [Monsitne pynkuuu. I'paduk dyakmun. CBoiicTBa QyHKIHIA
4.6 Jluneitnas ¢pynknus, e€ rpaduk. 'paduk pyHKIMN Y = [X|
4.7 I'paduueckoe penieHne TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX ypaBHEHUI
8 KIIACC
Kon I[IpoBepsieMblii 3J1eMeHT coep:KaAHUS
1 Ynca v BEIYUCICHUS
11 Ksagpataenii xopens u3 umcna. [lonstue o0 mppanmoHansHOM dYHcie. JlecaTudHsle MpHOIH-
JKEHUS] UPPALIMOHATBHBIX YHCEI
19 CaoiicTBa apuMETHYECKHX KBaJIpaTHBIX KOpHEH M HMX NpUMEHEHHEe K MpeoO0pa30BaHUIO
YUCJIOBBIX BBIPA)KCHNUH W BBIUUCICHUAM. [[eHCTBUTENBHBIE YnCTIa
1.3 CreneHs c 1ebIM NoKa3areneM U e€ cBoicTBa. CTaHAapTHAs 3alUCh YHUCIA
2 AnreOpandeckue BEIpaKCHUS
2.1 KsanpaTHblii TpéXuieH, pa3iokeHHe KBaAPaTHOTO TPEXWICHA Ha MHOKUTEIH
2.2 Anrebpandeckas apo0b. OCHOBHOE CBOWCTBO anredpanyeckoit Apodu
2.3 CrnoxxeHue, BBIYUTAHNE, YMHOXKEHHE, IETICHHE alre0pandecKux Apooeit
24 PannonanbHbIe BRIpOKEHHSI U MX TIpeoOpa3oBaHue
3 YpaBHEHHS U HEPABCHCTBA
3.1 KsagpaTtHoe ypaBHeHHe, popMyia KOpHEH KBaapaTHOTro ypaBHeHHs. Teopema Buera
3.2 Pemenue ypaBHeHU, CBOOAIIUXCS K TUHEUHBIM U KBaJPaTHBIM
3.3 IIpocreiimme TpoOHO-paIIHOHATEHBIC YPAaBHEHHUS
I'pacdmyeckast uHTEpIpeTaysi YypaBHEHUH ¢ JByMs MEpPEMEHHBIMH M CHUCTEM JIMHEWHBIX ypaB-
3.4 HEHUM ¢ JBYMs IEpEMEHHBIMU. IIpuMephl pelleHuss CUCTEM HEJIMHEHHBIX YPaBHEHUN C JABYMs
TIepEeMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3a/1a4 anre0pandeckuM criocoooM
3.6 YncnoBsle HEpaBEHCTBA U MX CBOICTBA
3.7 HepaseHcTBO ¢ 0HON ITEpEMEHHON
3.8 PaBHOCHMIIEHOCTD HEPAaBEHCTB
3.9 JluHeitHbIC HEpaBEHCTBA C OHON TIEPEMEHHOI
3.10 Cucrembl IMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 DyHKIUN
a1 [Monsitne dpynkumu. OOIaCTh ONpPENEeHNs] 1 MHOXKEeCTBO 3HaueHH (GyHKIMH. CriocoObl 3a1aHus
GbyHKIHI
4.2 I'paduk pynkumu. Urenne cBoiicTB GpyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! TpaduKoB QYHKIHIA, OTPAKAIONIMX PEATbHBIC TIPOIIECCHI




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

4.4 DYHKIIMHN, OMUCHIBAIOIINE TIPSIMYIO U 00PaTHYIO MPOITOPIIMOHAIBHEIC 3aBUCUMOCTH, UX rpaduku
4.5 OyHknuy y =x? y = x73
4.6 Oyukrmu y = Lx, y = |x|
4.7 I'padmdeckoe pelrreHne ypaBHEHHN U CHCTEM YPaBHEHUH
9 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
1 Uwrcna v BEIYUCIICHUS
1.1 PanmonanbHble Ynciia, HppalMOHAIbHBIC YUCIIa, KOHEYHbIC U OECKOHEUHBIC IeCATUIHBIC pOoOH
MHOXeCTBO JCHCTBUTEIBHBIX YUCEN, JCHCTBUTEIBHBIC YHACIIA KaK OCCKOHEUHBIE JCCATHYHBIC TPOOH.
1.2 B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM JCHCTBUTECIBHBIX YHCEN U KOOPIMHATHOM
npsimoii. CpaBHEHUE ACHCTBUTENHHBIX YHCEI
1.3 ApudmeTrdyeckue IeHCTBHsI C NSHCTBUTEIBHBIMU YHCIAMU
Wzmepennss, mpuONMKEHUs, OLEHKH. Pa3Meprl OOBEKTOB OKPYKAIOIIEr0 MHpA, UIATEIBHOCTD
14 MIPOIIECCOB B OKpYXaromeM mupe. [IpuOimkéHHOE 3HAYCHHE BEIIMYMHBI, TOYHOCTH MPHOJIMIKEHUS.
Oxpyrienue uyncen. [Ipukuaka v olieHKa Pe3yJIbTATOB BEIYUCICHUN
2 YpaBHEHHS U HEPABCHCTBA
2.1 YpaBHEHHUS C OAHON MepeMEHHOM
2.2 JIuneiinoe ypaBHenue. Penenre ypaBHeHUH, CBOASIIMXCS K TMHEHHBIM
2.3 KBanparnoe ypaBHenue. Pemienue ypaBHEeHNH, CBOIAIINXCS K KBaJPaTHBIM
24 bukBagpatHoe ypaBHeHue. IIpumepsl pemeHdus YpaBHEHH TpPEeTbEed W YETBEPTOM CTENEHEeu
pa3NIoKeHHEM Ha MHOKHUTEIN
2.5 Pemmenne npoOHO-palOHANBHBIX YPaBHEHHUH
2.6 Cucrembl ypaBHEHUN
2.7 YpaBHEeHHE ¢ IBYMS TIEPEMEHHBIMU H €ro rpaduk
2.8 Pemenue cucreM AByX JIMHENHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.9 Pemenue cucrem IByX ypaBHEHH, OHO U3 KOTOPBIX JIMHEHHOE, a APYTOe — BTOPOU CTETICHU
2.10 I'paduyeckas HHTEpIPETALINS CUCTEMBI YpaBHEHHHU C ABYMSI TEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM criocoooM
212 YucnoBble HEPABEHCTBA U UX CBOMCTBa
2.13 Penrenne nMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON
2.14 Pemienne cuctem MMHEHHBIX HEPABEHCTB C OAHON NIEPEMEHHOMN
2.15 KBanpatHble HepaBeHCTBa
2.16 I'paduueckas uHTEpIpETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMSI IEPEMEHHBIMU
3 OyHKIUN
3.1 Kpanmpatnunas ¢ynknus, e€ rpaguk u cBorictBa. [lapabona, KoopauHATHI BEPIIMHBI MapadoJibl, OCh




Kon IIpoBepsieMblii 3JIEMEHT COAepPKAHMUS

CUMMETPUH 1apaboJIbl

3.2 I'paduxu byukmic y=KX, y=kx+b 1 ux coiicra

3.3 I'paduku dynkuuii y=K/X, y = x° u ux coiicTa

3.4 I'padukm ¢pyHkumii , u ux cBoiicTa
4 YncioBrIe OCIen0BaTeIbHOCTH

a1 Omnpenenenue U cnocoObl 3aJlaHUS YUCIOBBIX MOCIEIOBATENbHOCTEH. 3aJjaHue MOCIe0BaTEIbHOCTU
' peKyppeHTHOH (popMmynoil u popMyoi N-ro wieHa

42 Apudmernyeckass mporpeccus. DopMynbl N-TO  4WieHa apUPMETHYSCKOW TIPOTPECCHH, CYMMBI
' HEPBBIX N WICHOB

43 I'eomerpuueckass mporpeccus. @OopMysbl N-TO  WICHa TEOMETPHUUECKOM IPOTrpecCHH, CyMMBI
' MIEPBBIX N YWICHOB

44 N3o0paxkeHrne WICHOB apU(METHUECKOW M TEOMETPHUECKOW MPOTPECCHi TOYKAaMHM Ha KOOPIUHATHOM
' IUIOCKOCTHU. JIMHEMHBIN U SKCIIOHEHIUAIbHBII POCT

45 CI1o)KHBIE TIPOIICHTHI

ITPOBEPSIEMBIE HA OI'S 10O MATEMATHUKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHS OCHOBHOMH
OBPA30OBATEJIBHOMU ITPOI'PAMMbBI OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

Kon ~
DOBEDSIEMOro IIpoBepsiemble TpeGOBaAHMSA K NPeIMeTHBIM pPe3y/1bTaTaM O0CBOECHHSI OCHOBHOM
poBep o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanns Ha ocHoBe ®I'OC
TpeOOBaHUSA
YMeHnue onepupoBaTh HOHATHSMU: MHOXKECTBO, MMOJMHOXECTBO, ONEPALUU HaJl MHOXECTBAMU;
1 YMEHHUE OIEpUPOBATh TOHATHSMU: Tpad, CBA3HBIN Trpad, AEpeBO, UK, IPUMEHATh UX IPH

pellleHUN 3aJla4; YMEHHE HCIIONIb30BaTh rpaduyeckoe NpeacTaBIcHne MHOXKECTB JJISl OMTUCAHUS
peabHBIX MPOIIECCOB U SIBJICHUH, MIPU PEIICHUHN 32124 U3 IPYTUX yIEOHBIX IPEAMETOB

YMenue OIICPUPOBATH MNOHATHUAMH: ONPCACICHUC, aKCHOMA, TEOPEMA, TOKA3aTCIIbCTBO, YMCHUC
2 pacno3HaBaTb MCTUHHBIC W JIOXKHBIC BbICKA3bIBaHWSA, MPUBOAWUTHL MNPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BbICKAa3bIBaHUS U OTPULIAHUA BBICKA3bIBAaHUI

YMeHue omnepupoBaTh TOHATHSAMM: HATypaJIbHOE YHCIIO, IMPOCTOC W COCTABHOE YHCIIO,
JIETUMOCTh HaTypallbHBIX YHCEN, MNPU3HAKK JCTUMOCTH, IeJI0€ YHCIO, MOIYyJbh YHCHa,
OOBIKHOBEHHAs! JIPpo0b M JecsATHYHAs ApoOb, CTAHAAPTHBIN BUI YHCIA, PAllMOHAIBLHOE YHCIIO,
HPpaIMOHABHOE YK CII0, apu(METHUECKUI KBAJPATHBIN KOPEHb; YMEHUE BBITOJIHATE ICHCTBHS C
YHUCIIaMH, CPABHUBATh U YIOPSAA0YMBATE YMCIIA, MPEACTABIATH YHCIIa HA KOOPAMHATHON TIPSIMOIA,
OKPYTJIATH YMCIIa; YMEHHE JIeNIaTh MPUKUIKY U OIICHKY pe3yJibTaTa BRIYMCICHHMA

YMeHHe onepupoBaTh NOHATHAMH: CTEIeHb C IEJbIM IIoKa3areieM, apu(pMeTHIeCKHH
KBAJIpaTHbIA KOPEHb, MHOIOWIEH, anreOpandeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM
HATypaJIbHON CTeTeHH OOJNbINe COUHUIBI; YMEHHE BBIIONHATH pPAacUYETHl 1O  (opMmynam,
npeoOpa3oBaHusl ILEJbIX, APOOHO-PAlMOHANBHBIX BBIPAKCHWH W BBIPAKCHHHA C KOPHSIMH,
pas3nokeHHe MHOTOWIeHa Ha MHOXKHTENHM, B TOM YHCJE C HCIIOIb30BaHHEM (DOPMYJ PasHOCTH
KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBarh MOHATHUSAMHU: YHUCIOBOE PAaBEHCTBO, YpaBHEHHME C OJHOM IEPEMEHHOI,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE PEIlaTh JIMHEHHBIE U KBaJPAaTHBIE
ypaBHEHHMS, JPOOHO-PAIIMOHAIPHBIE YPAaBHEHUS C OTHON MEPEMEHHOM, CUCTEMBI JIBYX JTMHEHHBIX
5 ypaBHEHMH, JIMHEIHbIE HEpPaBEHCTBA M HMX CHCTEMBI, KBaJIpaTHBIE W IPOOHO-PAIMOHAJIBHEIC
HEPAaBEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCIIE IIPU PELICHUU 3aa4 U3 IPYTHX [IPEAMETOB U
NPaKTUYECKUX 3a[ad; yMEHHE MCIOIb30BaTh KOOPAMHATHYIO IPSAMYH0 M KOOPAHMHATHYIO
TUIOCKOCTD AT N300paKEeHHs PEICHNH ypaBHEHHU, HEPAaBEHCTB U CHCTEM




Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanns Ha ocHoBe ®I'OC

YMeHHe onepupoBaTh MOHATUSAMHU: QYHKUUS, rpaduk QYHKIHMU, HyIH (QYHKIHH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus, YyObIBaHUS, HauOOJIbIIee U HaUMEHbIEe
3HaueHHs (YHKIWH, YMEHHE OIEepPHPOBATh IOHATHAMH: INpAMas NPONOPIHOHAIBHOCTH, IH-
HelfHas (QyHKuus, KBaApaTuuHas (QyHKUUS, oOpaTHas MPONOPLUOHAILHOCTh, Mapabdona,
runepOoia; yMeHHE CTPOMTh rpaduku (QyHKIHMH, WCIOIB30BaTh IpaduKu VIS ONpeneIeHus
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, [UIs peIIeHUsS 3a7ad U3 APYTUX y4eOHbBIX IPEeIMETOB U pe-
IBHOM )KU3HM; YMEHHE BBIpaKaTh (OpMyJIaMH 3aBUCHMOCTH MEX/Y BeTHYNHAMH

YMeHue onepupoBaTh MOHITUSAMH: TIOCICIOBATEILHOCTD, apu(pMETHYECKass U TeOMETPHYCCKast
MIPOTPECCHH; YMEHHE HCIIOL30BaTh CBOMCTBA IOCIEHIOBATEILHOCTEH, (OPMYJIBI CyMMBI U
o0miero 4wieHa Npy PElICHUH 3ajad, B TOM YHCIIE 33Ja4 U3 JPYTruX Y4eOHBIX NMPEIMETOB U pe-
aJIbHOM >KU3HHU

YMeHue penrats 3aaud pa3HBIX THIIOB (B TOM YHCJIE Ha MPOLCHTHI, JOJW M YaCTH, IBIKEHUE,
paboTy, [IeHy TOBapOB U CTOMMOCTD ITOKYIIOK ¥ YCIIYT, HAJIOTH, 3aJa9d U3 00JIacCTH YIpaBICHUS
JUYHBIMA M CEMEHHbIMH (PMHAHCAMU); YMEHUE COCTaBJIATh BHIPAKEHUS, ypaBHEHHS, HEpaBEeH-
CTBAa M CHCTEMBl IO YCJIOBHIO 3aJlaud, MCCIEAOBaTh MOJIY4YEHHOE pEIIeHHE U OICHUBATh
MPaBIONOZOOHOCTE IMOMYIEHHBIX PE3YIBTATOB

YMeHue omnepupoBaTh MOHATUAME: (QHUIypa, TOYKA, OTPE30K, IpsAMas, JIyd, JIOMaHas, yrod,
MHOTOYTOJIbHUK, TPEYrOJbHUK, pPaBHOOCAPCHHBIA ¥  PABHOCTOPOHHHM  TPEYTOJLHUKH,
OPSMOYTONbHBIA  TPEYrONbHHK, Me[HaHa, OWCCeKTpUCa W BBICOTA  TPEYroOJbHHUKA,
YeTHIPEXYTOJILHUK, TIAPAJUICIIOrpaMM, pOMO, TIPSIMOYTOBHUK, KBaJpaT, TPAIICIHS; OKPY>KHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBECHHBIMU (UTypaMu; yMEHHE peliaTh 3aladyd, B
TOM YHCJIE U3 MOBCEJHEBHO )KU3HH, Ha HAXOXK/ICHUE [€OMETPHIESCKUX BEIMYUH C IPUMECHECHUEM
W3YYEHHBIX CBOKCTB (pUTYyp U (aKkTOB

10

YMeHue omepupoBaTh HOHSATUSMH: PAaBEHCTBO  (UTYp, PAaBEHCTBO  TPEYrOJIbHUKOB;
NapajulebHOCTh U NEPIEHAUKYJIAPHOCTh NPSAMBIX, YrOJ MEXIY NPSIMBIMH, MEPIEHAUKYIP,
HAKJIOHHAS, TIPOEKIHs, mogodue Guryp, momoOHbIE TPEYTONBHUKH, CHMMETPHS OTHOCHTEIEHO
TOYKM W IpSAMON; YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPUIO M Iogobue ¢uryp,
[apaJuleNbHOCTb U NEPIEHIUKYIIAPHOCTD MPSIMBIX B OKPYKaIOLIEM MUDE

11

YMeHue onepupoBaTh MOHITHAMU: JUTHHA, PACCTOSHUE, Yroi (BEJIMYHMHA yIiIa, CHHYC H KOCHHYC
yria TpeyroibHUKA), IUIONA/Ib, YMEHHE OIICEHUBATh pa3Mepbl MPEJAMETOB U OOBEKTOB B
OKpYXXAIoIeM MHUpE; YMEHHE MPUMEHATH (POpMyNbI epuMeTpa U IUIONaId MHOTOYTOJIBHHUKOB,
JUTHHBI OKPYKHOCTH M TUIOINATH Kpyra, o0beMa MpSMOYTOJBHOTO Mapaylielieluinena; yMeHHe
MIPUMEHSTh MPU3HAKKM PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTOJbHUKA,
teopemy [ludaropa, TpuroHoMeTpudecKue COOTHOIICHUS AJIsSl BBIYUCICHUS JUIMH, PACCTOSHUM,
Iomanae

12

YMmeHne n300pakaTh IIOCKHE (GUTYPHI K UX KOMOWHALINH, IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH,
C TIOMOIIBI0 YEPTEXHBIX HMHCTPYMEHTOB U DJICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIH
CHUMBOJIbHOMY OIIHCAHUIO

13

YMmeHue OIICpHUPOBATH TMOHATUAMMU: MPAMOYIoOJIbHass CUCTEMAa KOOPAHWHAT, KOOPAWHATBHI TOYKH,
BCKTOpP, CyMMa BCKTOPOB, IMPOM3BCACHHUEC BEKTOpa HaA YHUCIO0, CKAJIPHOC MPOU3BECACHUC
BCKTOPOB; YMCHUC HCIIOJb30BaTh BCKTOPBI W KOOPAWHATHI I MNPCACTABICHUA HAaHHBIX U
peuieHus 3aaa4, B TOM YHCJIC U3 APYTUX y‘IeGHLIX npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHne oneprupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYTOBBIE AWArpaMMBbl, TaOJUIIBI, CpEIHEe
apu¢mMeTHIecKoe, MeInaHa, HanOoJbIIee  HaNMEHbIIIee 3HAUCHHS, pa3Max 4MCIIOBOTO Habopa;
YMEHHUE HM3BJICKATh, HHTEPIPETHPOBATh U MPe0oOpa30BhIBATE WHPOPMAIIHIO, TIPEACTABICHHYIO B
TabaMIax U Ha AUarpaMMax, OTPayKarollylo CBOMCTBA M XapaKTEPUCTHKH PEATBHBIX MPOLIECCOB U
SBJICHUH; yMEHHE PAaCIIO3HABATh U3MEHUMBBIE BEJIMUMHBI B OKPYKaIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIN OMBIT (CIIy4aiiHBIN KCIIEPUMEHT), SIIeMEHTapHOE
coObITHEe (2JIEMEHTApHBI HCXOJ)) CIy4alHOrO OIbITA, CIy4YailHOE COOBITHE, BEPOATHOCTH
COOBITHS; yMEHHE HaXOAUTh BEPOATHOCTU CIlydalHbIX COOBITHI B OIIBITaxX
C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE PELIaTh 3aJa4d METOJAOM OpPraHU30-
BaHHOTO Iepedopa U ¢ UCIOIb30BAHUEM MIPABUIIA YMHOKCHUS; YMCHHE OILICHUBATH BEPOSTHOCTH




Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanns Ha ocHoBe ®I'OC

PpCajibHbIX COOBITHH U HBJ’IeHPIﬁ, NOHUMATD POJIb MPAKTUICCKU JOCTOBEPHBIX U MAJIOBEPOATHBIX
COOBITHI B OKpYXKaromeM MHUPE U B KU3HH; 3HAKOMCTBO C NMOHATUEM HE3aBUCHUMbBIX COGLITPII\/'I;
3HAKOMCTBO C 3aKOHOM OOJIBIIIKMX YUCET H €TO POJIBIO B MaCCOBBIX ABJICHUAX

VYmMmeHue BBI6I/IpaTI) MOJXOASAIIAMN PI3y‘-IeHHLIﬁ METOA Ui pCIICHUs 3aJa4du, IPUBOAUTD IPHUMEPhI
MaTCMaTH4YCCKHUX BaKOHOMepHOCTeﬁ B IpUpOAC U KU3HH, PACIIO3HABATH IPOABIICHHUEC 3aKOHOB
16 MAaTEMaTUKN B HCKYCCTBC, OIMCBIBATH OTACIBHBIC BBIAAIOIIHUECA PE3YJIbTAaThl, IMOJTYYCHHBIC
B XO0A€ pa3dBUTHUA MATCMATHKH KAaK HAYKH, MMPUBOJUTH NPUMEPbI MATEMATUYCCKUX OTKpBITI/Iﬁ u
HX aBTOPOB B OTE€UYECTBEHHOU U BC€MPIpH017I HUCTOPUHN

HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA OI'S I1IO MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Kox
1 Yucrna v BEIYHCICHS
11 Hatypanbusre u nensie gncia. [Ipu3Haku JeIMMOCTH LENBIX YHCEeT
1.2 OOBIKHOBEHHBIE U IECATUYHBIE ApOOH, MPOLIEHTHI, OECKOHEUHbIE TEPUOINUECKUE TPOOH
1.3 PaunonanbHble unciia. ApupmMeTuyecKre onepayy ¢ pallioHaIbHBIMHA YU CIAMH
14 [eiicTBUTeNbHBIE Uncha. ApHPMETHUECKIE ONEPAINN C JCHCTBUTEIEHBIMHI YHCIAMHU
15 [TpubmmxEHHBIE BRIYUCIICHNUS, IPABUIIa OKPYTJICHHUS, MPUKUIKA U OLICHKA Pe3yJIbTaTa BHIYMCICHHHA
2 Anrebpandeckue BEIpaKCHUS
2.1 BykBeHHBIC BRIpayKeHUS (BEIPAKEHHS C IEPEMEHHBIMH )
2.2 CreneHs ¢ 1ensM mokaszareneM. CTeneHb ¢ pallioHaTBHBIM MoKazaTeneM. CBOWCTBA CTETICHH
2.3 MHorouieHbl
24 Anrebpandeckas 1po0b
25 ApudmeTnyeckuii KOpPEHb HATypaJbHOMI CTCIICHMU. JeiicTBus
¢ apu(pMETHYECKUMH KOPHSIMHU HATYypaIbHOH CTENICHH
3 YpaBHEHHS U HEPABCHCTBA
3.1 Lenble u ApoOHO-paLiMOHAJIbHBIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHUN
3.2 [enbie u ApoOHO-palMOHATILHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pernrenne TeKCTOBBIX 3a4a4
4 UYucnoBble Mocne10BaTeIbHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHNs ITOCIEA0BATENHLHOCTEN
4.2 ApupmeTrndeckas 1 reoMeTpuaeckas nporpeccun. dopmyina CIOKHBIX IPOIICHTOB
5 DyHKIUN
OyHkms, cnocoOb! 3amanus ¢yHKimH. [paduk ¢yHkmum. OO61acTh OmpeneneHus U MHOXKECTBO
51 3HaueHni QyHkuu. Hymu ¢yaknmm. [TpoMexxyTku 3HaAKOMOCTOSHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH
¢dbyHKIUE. MakcUMyMBl 1 MUHAMYMBI (yHKIHH. Hanboneliee 1 HanMeHbIIee 3HaYeHUEe (PYHKIUU Ha
MIPOMEXKYTKE
6 Koopaunate! Ha mpsiMOi 1 TUIOCKOCTH




IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Kox

6.1 KoopaunaTtHas mpsimast

6.2 JlexapTOBBI KOOPAWHATHI HA TUIOCKOCTH
7 T'eomeTpus

7.1 I'eomerpudeckne GUrypsl U MX CBOWCTBA

7.2 TpeyronbHUK

7.3 MHOTOyTOJNIEHUKA

7.4 OKpY>KHOCTb U KpYyT

7.5 H3MepeHne TeoMeTprYeCKUX BeITHIUH
7.6 BekTophl Ha TIIOCKOCTH
8 BeposATHOCTh U CTaTUCTHKA
8.1 OmnwmcaTenpHast CTATHCTHKA
8.2 BepositHOCTB
8.3 Kom6uHnaropuka
8.4 MHoxecTBa
8.5 I'padbr

YUYEBHO-METO/IUYECKOE OBECITEUEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

Anrebpa. 7 knacc. Y4ebHuk. - MakapblveB KO.H., Munatok H.I'., Hewkoe K.W. n gp., nsgatenscteo lNpoceeLlyeHue,

2026r.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Marematuka. Anrebpa. 7 kiacc. YTIyOn€HHbIN ypoBeHb. YueOHoe rmocooue | CemeHOB
Anpnpei Bukroposuy, 2026r, uszz. [Ipocsemenue.

2. E. 4. Kapauunckuii. CaMmoCTOSITEIBHBIE M KOHTPOJIbHBIE pa0OTHI 10 aiaredpe s 7
KJ1acca ¢ yriayOieHHbIM u3yuenuemM marematuku, 2023, uzna. [Ipocserienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/RORPBDSHL
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PABOYAS ITPOI'PAMMA 110 YYEBHOMY IIPE/IMETY
«MATEMATUKA»

YYEBHOI'O KYPCA «'EOMETPUS» (yriay0JieHHblii ypoBeHns) B 7—9
KJIIACCAX

HNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma ydebHoro npeamera «MaremaTuka» yueOHOTO Kypca «I'eomeTpus»
(manee- yueOHbI Kypce «['eoMeTpusi» Ha ypoBHE OCHOBHOTO 00I1Iero o0pa3oBanus pazpaboraHa
B COOTBETCTBUM ¢ TmpuKazoM Munnpocsemenus Poccum ot 31.05.2021r. Ne 287 «O6
YTBEPKACHUH (PeAepaNbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa OCHOBHOTO
oO1iero oOpazoBaHus» (B pefakiuu nprukazoB Munmnpocsemienust PO ot 18.07.2022 No 568, ot
08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31, ot 18.06.2025 Ne 467),
npukazoM MunncrepcTBa npocsemieanst Poccuiickoit @eneparn ot 18.05.2023 Ne 370 «O6
yTBEpXKIEeHUM (eaepaibHON 00pa3oBaTeIbHON MporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUS
(c m3menenusamu oT 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704, ot
08.10.2025 No729, ot 10.11.2025 Ne808); mpuxazom MunucrepctBa mnpocsemienus PO ot
18.06.2025 Ne 467 «O BHeceHMM HU3MEHEHHI B HEKOTOpbIE IpUKa3bl MUHHCTEPCTBA
oOpazoBanust U Hayku Poccuiickoii ®@enepanuu 1 MuHuctepcTBa npocsenieHus Poccuiickoit
Oenepanuu, kacaromuecs ¢eaepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAApTOB
HayaJbHOro oOOIEero oOpa3oBaHUs M OCHOBHOTO OOIIEro oOpa3oBaHUA»; MPUKA30M
MunucrepctBa mnpocBerieHuss PO or 08.10.2025 Ne 729 «O BHeceHUM W3MEHEHUU B
HEKOTOpbIE mpuKa3bl MuHucTepcTBa mnpocenieHus Poccuiickon dPeneparuu, Kacaronuecs
(denepaibHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaJbHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO
oOmiero o00pa3oBaHMs U CpeAHero oOIliero o00pa3oBaHMs»; MpPUKa3oM MUHHUCTEPCTBA
npocsenieHnst PO ot 10.11.2025 Ne 808 «O BHeceHMM HM3MEHEHMI B HEKOTOPBIC MPUKA3bI
MunuctepctBa mnpocBemienus Poccuiickoit  ®Depeparuu, kacawoniuecs — (denepaibHbIX
0o0pa3oBaTEIbHBIX MPOTPAMM HayaJbHOrO OOIIEro o0pa3oBaHMs, OCHOBHOIO OOIIEro
oOpa3oBaHHS W cpeaHero oodmero oOpa3oBaHus», Ha ocHoBe DemepanpbHON pabodecit
MPOTPaMMBI 110 MaTEMATUKE OCHOBHOTO OOIIEro 00pa3oBaHuUs.

PaGouast mporpamma mo marematuke oTpaxkaer ocHoBHbIe TpeOoBanus OI'OC OO0
JUYHOCTHBIM, METAaNpEAMETHBIM U TPEJAMETHBIM PE3yJIbTaTaM OCBOEHHUS 00pa30oBaTEIbHBIX
mporpamMm # Ja€T MpeCTaBICHUE O MENITX 00yUYeHUsI, BOCIUTAHUS U PA3BUTHS, 00YUYaAIOIIUXCS
cpencTBaMu y4eOHOTO TpEeIMETa, YCTAHABIMBAET O0sA3aTeIbHOE MPEIMETHOE COAepKaHue,
MpeayCcMaTPUBAET PaCIpEeleI€HUE €ro Mo KjiaccaM M CTPYKTYpHpPOBAHHE €ro MO pasiesiaM u
TeMaM Kypca, Ja€T pachpeqereHre Y4eOHBIX 4acoB IO TEMAaTHMYECKUM pas3fesaM Kypca U
MpeaycMaTPUBAET MOCIEI0BATEIbHOCTh HMX M3Y4YEHHUS C Y4YETOM MEXKMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKM YYEOHOTO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJaronuxcsi; ONpeAessieT BO3MOXKHOCTH TMpeAMeTa HJisi peanu3anuud TpeOOBaHWM K
pe3yibTaTaM OCBOEHHS MPOTrpaMMbl OCHOBHOTO oOmero oOpa3oBaHus, TpeOOBaHUN K
pe3yibTaraMm oOy4eHHUs MaTeMaTHKE, a TAaK)K€ OCHOBHBIX BUJIOB JI€ATEIIBHOCTH O0yYarOITUXCHI.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «I'EOMETPUS»

I'eomeTpus Kak OJMH U3 OCHOBHBIX PA3/€iIOB LIKOJIbHOW MATEMATUKHU, UMEIOIIHUN CBOEH
1eNblo 00eCNeYnTh M3yuYeHHUE CBOMCTB M pa3MepoB (UTYp, MX OTHOLIEHUN U B3aUMHOE



pacroJioKeHUe, ONMUpAaeTCsl Ha JIOTMYECKYIO, JOKa3aTelbHYyH0 JHHMIO. LleHHOCTh u3yueHus
r€OMETPUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs 3aKIOYaeTcs B TOM, 4YTO
OoOy4Jaronuiicss y4uTcsi MNPOBOAUTH JIOKA3aTeNIbHbIE PACCYXKACHHUS, CTPOUTh JIOTUYECKUE
YMO3AKJIIOUEHHUS, JOKA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTHh KOHTPIPUMEPHI K JTOKHBIM,
MPOBOAUTL  PACCYXKJEHHS «OT TPOTUBHOTO», OTIMYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpatHble yTBepkAeHHs. Oco0oe 3HaueHHe AOKa3aTellbHas JIMHUS HMEET
JUTSl YTIIyOJIGHHOTO U3YUYEHUsI MaTEeMAaTHKHU.

HEJIX U3YUEHUS YYEBHOI'O KYPCA «TEOMETPUSI»

[lenpt0 W3y4YeHHWS TEOMETPHUM SBISETCS WCIOJIB30BaHUE €€ KaK HWHCTPYMEHTa Mpu
pPEIICHNN KaK MaTEeMaTHYECKUX, TaK M TPAKTUYCCKUX 3a7ad, BCTPCUAIONINXCS B PEaTbHOU
xu3HA. OOyUaIOMUNUCS JOJIKEH HAYIUTHCS ONMPEICISITh TCOMETPUUIECKYIO (DUTYPY, OMUCHIBATH
CIIOBaMH YEPTe)K WIM PHUCYHOK, HAWTH IUIOMIA[b 3E€MEJhHOIO Yy4YacTKa, pPacCUUTHIBATH
HEOOXOJMMYIO JIJIMHY OITOBOJIOKOHHOTO Kabens uiau TpeOyemble pa3Mephbl Tapaxa s
apromoOusisi. [lpu pemennn 3agad NMPakTUUECKOTO XapakTepa 00yJaroluuics YIUTCsl CTPOUTH
MaTeMaTUYeCKHe MOJCIU PEATbHbIX KU3HEHHBIX CUTyallud, MPOBOJAUTH BBIYUCICHUS U
OIICHUBATh MOJyYCHHBIN pPe3yJIbTar.

Oco0eHHOCTh Y4eOHOro Kypca yriayOJeHHOTO U3y4YeHUs T€OMETPUH COCTOUT B TOM, YTO
oOydJaronyecss HE TMPOCTO 3HAKOMATCS C OMNpPEACIICHHBIMU TOHSATHSIMH, a YBEPEHHO
oByasieBatoT uMH. CylIeCTBYIOIIME TEMbI TPOrpaMMbl 6a30BOT0 Kypca r€OMETPUU U3ydaroTCs
Ha Oosiee TIIyOOKOM YypOBHE, a oOydaromuecss MPUOOPETAIOT YMEHHUsI, MOMOTAIOUIUE WM
YBEPEHHO NMPHUMEHSTh CBOM 3HAHUSA HE TOJHKO B MAaTEMaTHKE, HO U B CMEXHBIX MpEaMeTax,
npexie Bcero pusnke U nHPOpMaTUKE, a TAKXKE MOJIb30BAThCS MOJTYYEHHBIMHU 3HAHUSIMU TIPU

peLLIEeHNY NIPAKTUYECKUX 3a1ay.
MECTO YYEBHOI'O KYPCA «'EOMETPUS» B YYEBHOM IIJIAHE

CornacHo y4yeOHOMY IIaHy B 7-9 Kkjaccax u3ydaercsi YriIyOJieHHbIM Yy4deOHBIH Kypc
«l'eoMeTpus», KOTOPBIM BKJIKOYAET CIEAYIOLIME OCHOBHBIE pasleibl coaepkanus: «Hadana
reomeTpun», «TpeyroapHukn», «OKpyXKHOCTHY», «YeThlpexyronbHukn», «llomobuey,
«OneMEeHTBl TpUrOHOMeTpun», «llnomanm», a Takke «Merox koopauHaT», «BekTOpBI»,
«IIpeoOpazoBaHUs MIIOCKOCTIY.

OO11ee ynciIo yacoB, PEKOMEHIOBaHHbBIX I U3y4eHHUs yueOHoro kypca «['eometpusy», —
306 gacos: B 7 kiacce — 102 gaca (3 gaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B HEIeI0),
B 9 kacce — 102 yaca (3uaca B Hezelto).

COILEPKXAHUE OBYYEHUSA 7 KIIACC

7 KIIACC

Hayana reomerpuu

Hctopust BOSHUKHOBEHHUS U pa3BUTHSI TEOMETPHUH.

HavanbHble TOHATHS TEOMETPHUH.

Touka, mnpsamas, orpe3ok, nyd. [loHsiTue 00 akcuome, TeopeMe, IOKa3aTEIbCTBE,
onpenesieHnH. BzauMHoe pacnosiokeHne TOYEK Ha NPSIMO.

N3mepeHne InuHbI OTpE3Ka, PACCTOSHUE MEXAY TOUYKAMM.

[Tonynnockocts U yron. Buael yriios. M3mepenue BenuuyuH yrioB. BeprukanbHble U
CMEKHBIE YTJIBI.

[TapannensHple M NEPHNEHAUKYISAPHBIE OpsMble. PaccTosHME OT TOYKM OO IPSAMOM.
buccekrpuca yrna.

Jlomanas. Buapl momanbix. /[nmrHa 1oMaHOM.



MmuoroyronsHuku. Ilepumerp mHoroyronpHuka. [IOHATHE O BBITYKIIBIX M HEBBITYKIBIX
MHOT'OYTOJIbHUKAaX.

[lepBuuHbIE MpEACTaBIEHUS O PABEHCTBE QUIYp, HMX PACIOJIOKEHUH, CHUMMETPHUH.
[Ipocrelimme nocTpoeHus.

NHCTpyMEHTBI 1JIs1 U3MEPEHUMN U IIOCTPOEHUM.

TpeyrojibHUKH

Buner TPEYTrOJIbHUKOB: OCTPOYI'OJIbHBIE, IIPSAAMOYTOJIbHBIE, TYIIOYTOJIbHEIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. MennaHa, OucceKkTpuca U BbICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyrosibHUKOB. IlepBbIli M BTOpPOM IIPU3HAKU DPABEHCTBA TPEYTOJIBHUKOB.
PaBHOOEpEeHHBIE TPEYTOJbHUKM M MX CBOKCTBA. [Ipu3HaK paBHOOEIPEHHOrO TPEYrOJIbHUKA.
TpeTuit npu3HaK paBEeHCTBA TPEYTOJIBHUKOB.

CooTHOLIEHUSsI MEXAY CTOPOHAMU U YIJIaMH TPEYroyibHUKA. HepaBeHCTBO TpeyronbHUKA.
HepaBeHCTBO 0 1IMHE JIOMaHOM.

CummetpuuHnblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMmeTpuu. [Ipumepsl cumMmMeTpun
B OKPYKAaIOIlIEM MUDE.

IHapannensHbie npsimbie. CyMMa yIrji0B MHOTOYTOJIbHUKA

ITapannenbHOCTh NPAMBIX, UCTOPUYECKUE CBEIAEHUS O Iocrynare EBkaupga U o poiu
JIoGaueBCcKOro B OTKPBITUM HEEBKJINWIOBON reoMeTpun. CBOWCTBA U MPU3HAKU MapaljiesIbHbIX
npsamMbeix. CymMma yriloB TpeyroibHuKa. BHemHue yribel TpeyrojgbpHuka. CyMMa BHYTPEHHHX
YIJI0B MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX YIJIOB BBIIIYKJIOIO MHOIOYI'OJIbHUKA.

IIpsiMoyroJibHbl€ TPEYTr0OJIbLHUKH

[Ipr3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYrOJBbHUKOB. llepneHauKynsp ¥ HAKIOHHAS.
CBOMCTBO Me€IWaHbl MPSAMOYTIOJBHOTO TPEYrOJIbHUKA, IPOBEACHHOW K THUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJBHUK € yTIIOM B 30°.

OKpy,KHOCTH

IloHATHS OKPYKHOCTH M Kpyra. OJEMEHTBl OKPYKHOCTH W Kpyra: LEHTp, pajauyc,
IMaMeTp, XOpJla, UX CBOWCTBA. B3anmHoOe pacmnoioxkeHne OKpyKHOCTH 1 npsimoil. KacarensHas
U CeKymas K OKpykHOCTH. OKpy»KXHOCTb, BIHCaHHas B yroia. lIpocreiimme moctpoeHus c
ITIOMOUIBIO LIMPKYJIA U JINHEUKH.

I'eomeTpuyeckune MecTa ToOYEK

IloHaTHE O reomerpudyeckoM Mecte Toudek. [Ipumepsl reOMEeTpUYEeCcKMX MECT TOYEK Ha
IJIOCKOCTU. buccekTpuca yria u cepeIMHHbIN NEPIIEHIUKYJIIAP K OTPE3KY KaKk T€OMETPUUECKUE
MecTta ToueK. OnrcaHHas OKpYKHOCTb TPEYTOJIbHUKA, €€ LEHTP. MeToJ reOMETPUYECKUX MECT
TOYEK IPU PELIEHUN FEOMETPUYECKUX 3a4ad.

IHocTpoenus ¢ MOMOIIBLIO HUPKYJIA U JUHEHKH

Ucropuueckue cBenenus. OOOCHOBaHUS NPOCTEHIIMX MOCTPOEHUM, ATambl 3aJayd Ha
IIOCTPOEHMUS, PELICHHE 3a/1a4 Ha IOCTPOCHUE LIUPKYJIIEM U JIMHEUKOMU.

8 KUIIACC

YeT1hIpexyroJbHUKU

[lapannenorpamm, ero mnpu3Haku W cBoWcTBa. lIpsiMoyroinbHUK, poMO, KBajpar, HX
npu3Haku U cBoicTBa. Tpameuwus. PaBHOOenapeHHass Tpamenusi, €€ CBOWCTBA W MPU3HAKU.
[IpssmoyrosibHast Tpanenuns. CpeaHss JUHUS TPANECLH.

Cpennsisi MuHUAA TPEyroiabHUKA. METoJ yABOEGHHMS MEIuaHbl TpeyrojpHUKa. Teopema o
[IEPECEUYCHUH MEANAH TPEYTOJIbHUKA.

Teopema daneca, TeopemMa 0 NPONOPLUMOHAIBHBIX OTpe3Kax. Teopema BapuHbOHA I
ITPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[leHTpansHO-CUMMETPUYHBIE (DUTYPBHI.

IToxooue



[TogoGue TpeyroapHuKoB, KodhdumnuenT mogodus. [Ipusnaku mogoOus TPEyroJbLHUKOB.
[Ipumenenne noo0Us MU PEIICHUN TEOMETPUUYECKUX U MTPAKTUUECKHUX 3a/ad.

INaomaan

[lonsitue o momanau. CpoiicTBa TwiomaAe reomerpudeckux ¢uryp. Ilpocreitmue
dbopMysbl IS TUIOIIAAM TPEYroJibHUKA, MapajuiesiorpamMma, pomba u tpaneuuu. [lnomann
no100HbIX Guryp. OTHOIIEHKE TJIOMAEH TPEYTrOJbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu penieHUM MNPAKTHUECKUX
3ajad.

DJIeMeHTbI TPUTOHOMETPUM

CHHYyC, KOCHHYC, TAHI€HC M KOTAHI€HC OCTPOro YIJIa HPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
Tpuronometrpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°. IlpomopuuoHalbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 4 4eThIPEeXyroJbHUKH, CBA3AHHbIC C OKPYKHOCTbIO

BrnimcanHble M LEHTPaJbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOW W XOpHAOU. YTIIBI MEKIY
XOpAaMd M CEeKyIIMMH. BnucaHHbIE ¥ ONHWCAHHBIE OKPYXXHOCTH TPEYrOJIbHUKA U
YEeTBIPEXYroJbHUKU. CBOMCTBA M IPU3HAKM BIIMCAHHOIO YETHIPEXYTOJbHUKA. B3ammHoe
pacnojoxeHue AByX OKpykHocTeil. Kacanue okpykHoctei. OOmmMe KacaTelbHble K JABYM
OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyroibHUKOB

Cunyc, xocuHyc, TaHreHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
ToxAecTBO. DopMyIbl puBeAeHUs. Pemenne TpeyrobHUKOB. Teopema KOCUHYCOB U TEOpeMa
CUHYCOB. PerieHne npakTH4ecKux 3a1ad ¢ MCHOJIb30BAHUEM TEOPEMBI KOCHHYCOB M T€OPEMBI
CUHYCOB. Pelienne 3a1a4 reOMETpUIECKON ONTHKH.

Tpuronomerpuueckue GopMyibl A IO TPEYTroNbHUKA, MapajiesorpaMmma, pomoa,
tpaneunu. opmyna 'epona. @opmyiia MIOMIAAN BEITYKIOTO YETHIPEXYTOJIbHUKA.

ITopoOue TpeyroibHUKOB

Xopasl U MOAOOHBIE TPEYTOJBHUKN B OKPYKHOCTH. Teopema O Mpou3BeACHUN OTPE3KOB
XOpZ, TEOpPEMBI O IIPOU3BEACHUM OTPE3KOB CEKYLIUX, TEOpEMa O KBaApaTe KacaTeJIbHOW.
[IpumeHenue npu pemeHnn reomerpuyeckux 3anad. Teopemsl UeBsl 1 Menenas. [lonstue o
TOMOTETHH.

MeTtoa KoopauHAT

VYpaBHeHue mpsMoOl Ha TUIOCKOCTH. YTJIOBOM KOA(PGUIMEHT W CBOOOJHBIA UJIEH, HMX
reoMeTpuyeckuii cMmbicia. [lapamienbHOCT U NEPHEHAUKYISIPHOCTh MPSIMBIX (Yepe3 YriioBOH
K03 PuIeHT).

YpaBHEeHUE OKPYXKHOCTH. HaxoxkaeHue IepeceyeHuil OKPYKHOCTEW U TIPSIMBIX B
koopauHatax. dopMyna paccTOsHUSA OT TOYKM A0 npsMou. Ilmomanes mapauienorpamMma B
KOOpJIMHATAX, MOHATHE 00 OPUEHTHPOBAHHOM Iuiowmwaau. [IpumeHeHne Merona KOOpAUHAT B
MIPAKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUECKUX 3a1a4ax.

BekTopsl

BekTopbl Ha mockocTH. CI0KE€HHE W BBIUWTAHUE BEKTOPOB — MPABWIIA TPEYTOJIbHUKA H
napajuienorpaMma. YMHOXXeHHE BekTopa Ha uucio. KoopaunHatel BekTopa. CliokeHuE u
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO B KoOpAHHATax. [I[pumeHeHne BEKTOpoB B
¢buzuke, LEHTpP Macc.

[Tonsitue o OGasuce (Ha TuIOCKOCTH). PasmokeHuss BekTopoB mo Oasucy. CkamsipHOe
IIPOU3BEACHUE BEKTOPOB, T€OMETPUUYECKUIN CMBICI U BBIPAKEHHUE B JAEKAPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTh CKaJIsipHOTO Mpou3BeeHus. CKaasipHOe MPOU3BEIACHUE U MPOCIIMPOBAHHUE.



[IpuMeHeHne CKAIPHOTO NPOU3BEACHUS BEKTOPOB I HAXOKIEHUS JUIMH U yIJIOB. Pemenue
r€OMETPUYECKUX 3a]a4 C IIOMOILBIO CKAJIIPHOTO MPOU3BEICHHUSL.

JIIMHA OKPYKHOCTH U IUIOIIAAL KPyra

IIpaBunbpHBIE MHOTOYTOIBHUKH. [[mnHA OKpykHOCTHU. ['pagycHas n paguaHHas Mepa yria,
BBIUMCIICHHE JUIMH IOYr OKpyxHocTeil. [lmomane kpyra, cexropa, cermenra. Mcropuueckue
CBEICHMSI 00 U3MEPEHUU JJIMHBI OKPYKHOCTHU U IUIOIIAIN KPYyTa.

JIBMKeHUSsI TUIOCKOCTH

LentpaneHass cummerpusi. llenTpanbHO-cummeTpuuHbsle ¢urypsl. IloBopor. OceBas
cumMeTpus. DPurypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOpo ocu. IlapamnenbHbii
IIEPEHOC.

[lonsiTue ABWXeHHUA M ero cBoiicTBa. PaBenctBo ¢uryp. IlposiBienuss cummerpuu B
NPUPOAE, JKUBOIUCH, CKYJBITYype, apxXxurekrype. Kommosuuum ABWXKEHHH (mpocTeninue
npumepsl). [IpuMeHeHne B reOMeTpUYEeCcKuX 3a1a4ax.

HPEAMETHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3VJIBTATHI
JIM4HOCTHBIE pe3ybTaThl OCBOEHUS ITPOrpaMMBbI 110 MATEMATUKE XapaKTEPU3YIOTCS B YACTU:

1) NIaTpHOTHYECKOTO BOCTIMTAHMSA

IIPOSIBJICHUEM MHTEPECA K MPOILIOMY U HACTOSIEMY POCCUICKOM MaTEMaTUKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHSIM POCCUMCKMX MAaTEMAaTUKOB H POCCUICKON MaTEMaTUYECKOM
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B IpYrMX HayKaX M IMPUKIAIHBIX cepax;

2) rpa;KIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSIL:

TOTOBHOCTBIO K BBINIOJHEHUIO 00513aHHOCTEN TpaXKJaHUHA U peaju3alliy ero Mnpas,
MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
ABJICHHUM, IPOLIETYp IPakIaHCKOTO 00IIecTBa (HanpuMep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXI€HHIO 3THYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIbHOCTH YYEHOTO;
3) TpYA0BOT0 BOCIIUTAHUSI:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEUICHUH MPAKTUYECKUX 3a7a4 MAaTEeMaTHYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOr0 00pa30BaHus Ha MPOTSHKEHUN
BCEM KM3HU JIJIs1 YCIIEIIHON po¢deCCUOHAIbHON ASSITENHOCTU U Pa3BUTHEM HEOOXOIMMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U MMOCTPOCHUEM MHAUBUAYAIBHON TPAEKTOpUHU 00pa30BaHUs U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

CHOCOOHOCTBIO K YMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATUIO MAaTEMATHUECKHUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKACHUI, YMEHUIO BUACTh MATEMAaTUYECKNE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) meHHOCTelH HAYYHOTO TIO3HAHUS

OpHEHTAalLMEN B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MIPEACTABICHUI 00
OCHOBHBIX 32aKOHOMEPHOCTSIX Pa3BUTHUSI YEIOBEKaA, TPUPOABI U OOILIECTBA, TOHUMaHUEM
MaTeMaTUYECKOU HayKH Kak c(epbl 4YEIOBEUECKOM JAeATeIbHOCTH, ATANIOB €€ Pa3BUTUS U
3HAYUMOCTH JJI PA3BUTHS [IUBUIN3ALINN, OBIAJICHUEM SI3bIKOM MaTEMATUKH U
MaTeMaTUYECKON KyJIbTYpOil KaK CPEACTBOM MO3HAHUS MUPA, OBJIAJIEHUEM HABBIKAMHU
MCCIIEI0BATENbCKON EATEIbHOCTH;

6) pu3uueckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPbI 310POBbSI U IMOIHOHAIBLHOTO
0J1aronoTy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUSL B HHTEPECAX CBOETO 30POBbS, BEICHUS
3JI0pOBOT0 00pa3a KU3HU (340pOBOE MUTaHKE, COATAHCUPOBAHHBINA PEKUM 3aHATUHN U OTAbIXA,



perynspHasi puznyecKas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa peIeKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOrH4€eCKOT0 BOCITUTAHUS

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUH JUIs pelIeHns 3aa4 B 00JI1acTH
COXPaHHOCTH OKPY’KaIOILIEH cpe/ibl, IUIaHUPOBAHMS TOCTYIKOB U OLIEHKU MX BO3MOYKHBIX
HOCJIEACTBHM JJIs1 OKPY>KaIOIIEeH Cpe/bl, OCO3HAHNUEM TII00aTbHOTO XapaKTepa 3KOJIOTHYECKUX
npoOJIeM U IMyTel UX perieHus;

8) amanTanuu K N3MEHSIONINMCS YCJIOBHSIM COIMAIbHOI H MPHPOTHON CPebl:
TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX
JIO7IeH, MPHUOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3
OTIBITA PYTHX; HEOOXOIUMOCTHIO B POPMUPOBAHUHN HOBBIX 3HAHUMU, (POPMYINPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATD
AeUIITH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, TIIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOUIHNI KOHTPMEP, KOPPEKTUPOBATH MPUHIMAEMbIE PELICHUS U IEHCTBHS,
(bopMyIHpPOBATh U OLIEHUBATH PUCKU U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEMETHBIE PE3VJIBTATDBI

B pesynpraTe OCBOEHHMS mNporpaMmbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanuss y oOydaromierocss OyayT c(opMUpOBaHBI METAPEIMETHBIE PE3YJIbTaThl,
XapaKkTepU3yIOIHUecs OBJIAJCHUEM YHHBEPCaJIbHBIMUA  TO3HABATENBHBIMH  JACHCTBHSMH,
YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSIMH U YHUBEPCAIBHBIMH DPETYJISATUBHBIMH
NEUCTBUSAMH.

Ilo3HaBaTe/ibHBbIC YHHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA
ba3oBble J1ornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUH MEXAy TOHATUSAMHU, (OPMYIHPOBATh OIpENeTeHHs] TOHSATH,
YCTaHABIIMBATh CYIIECTBEHHbIH MPHU3HAK KJIacCU(PHUKALMU, OCHOBAaHUS Il 000OIIEHUS U
CPaBHEHMS, KpPUTEPUHU ITPOBOJUMOI'O aHAIIN3A;

BOCIPUHUMATh, (HOPMYIHPOBaThH M MPEOOPa3OBHIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpULATEIbHbIC, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W MPOTHUBOpeuYus B (hakTax,
JaHHBIX, HAOMIONEHUSAX M  YTBEPXKACHUSIX, TNpeajaraTb KpUTEPUU JJIS  BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUU;

JenaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WM WHIYKTHBHBIX
YMO3AKJIIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa30OupaTh JOKa3aTelIbcTBA MaTEMATUYECKUX YTBEPKACHUHN (IIPsMbIE U OT MPOTHUBHOTO),
IPOBOAUTH CAaMOCTOSATEIBHO JOKA3aTEJbCTBA MaTeMaTHYEeCKHMX (PAKTOB, BBICTPAUBAThH
apryMEHTaluI0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, IPUMEHATh METOJ MAaTEMaTUYECKOU
WHAYKIIMHA, 000OCHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

BbIOMpaTh CcHoco0 pemieHus ydeOHOM 3ahayu  (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
pelleHusi, BbIOMpaTh HaubOoIee MOAXOASIIIMNA C YYETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe JeMCTBUA:



HCIIOJIb30BaTh BOIPOCHI KaK MUCCIIEOBATENLCKUN MHCTPYMEHT MO3HAHUs, (DOPMYIHPOBAThH
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHLHO YCTAHABINBATH HCKOMOE
U J1aHHO€, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOKO MO3UIIMIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENIBHO COCTaBIECHHOMY IUIAHY 3KCIIEPUMEHT, UCCIEAOBaHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEM MAaTeMaTH4YE€CKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co0Ooii;

CaMOCTOSITENIBHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOJEHUS, MCCIECAOBAHMsI, DSKCIEPUMEHTAa, OLIEHUBAaTh JIOCTOBEPHOCTh IOJIYYEHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOLICHMI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLECCA, & TAKIKE BBIIIBUTATH IPEANOI0KEHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nnpopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIINH, JAHHBIX, HEOOXOAUMBIX IS
pelIeHns 3a1a4u;

BBIOMpPATh, AHAJIU3UPOBATh, CUCTEMATHU3UPOBATH W HMHTEPIPETUPOBATH HH(OPMALUIO
pa3IMYHBIX BUIOB U (POPM IMpECTaBICHMUS;

BbIOUpaTh (HOpMYy NIpPEACTaBICHUS HHPOPMAIMK M WUIIOCTPUPOBATh pELIacMble 3a/1ayu
CXE€MaMH, AMarpaMMaMy, HHOU rpauKoi U X KOMOMHALIUAMY;

OLICHHWBATh  HAAE&KHOCTh HMHPOpPMAIMM MO  KPUTEPUSAM, MPEAJIOKEHHBIM WM
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBUA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSAMHU U ILETSIMU
OOIIIeHHs, SICHO, TOYHO, TPAMOTHO BBIP@XATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JlaBaTh MOSICHEHHWS IO XOAYy peIIeHUs 3aJadd, KOMMEHTHUPOBATH MOJYYECHHBIH
pe3ynbTar;

B X0Jie 0OCYXKJEHUs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAe€MOMl TeMbl, MPOOIEMBI,
pelmaeMoil 3a7a4n, BBHICKA3bIBaTh WJICH, HAIIEJTICHHBIC HA MOMCK PEIICHUs, COTIOCTABIATh CBOU
CYXACHUSI C CYKICHUSIMU JPYT'HX YYaCTHMKOB JUAOra, oOHapyXHBaTh pazjINdHle U CXOJICTBO
MO3UILNI, B KOPPEKTHOH opMe HOopMyIMPOBATH Pa3HOTIACHS, CBOM BO3PaXKECHMUS;

NPEJICTaBIATh PE3yJAbTaThl PELICHUs 3aJladuM, SKCIEPHUMEHTa, HCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajJady Mpe3eHTaluu U
0COOEHHOCTEH ayJIUuTOpHUH;

MOHMMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBUAYAJIbHON paOOTHI MpH
peleHny y4eOHBIX MaTeMaTHYeCKUX 3aJad, MPUHUMATh Ieb COBMECTHOW NEATEIhHOCTH,
TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThI, paclipeesiTh BUABI pPadOT, TOTOBApUBATHCA,
00CYXIaTh MPOIECC U Pe3yIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPYNINoOBbIX (opmax padboThl (0OCYXIeHHs, OOMEH MHEHUH, «MO3TOBbIE
MITYPMBD» U WHBIC); BBHIMOJHITH CBOI 4YacTh pabOThl M KOOPAMHHPOBATH CBOM JCHCTBUS C
APYTUMH YJIEHAMU KOMAaH[IbI, OIICHUBATh KaueCTBO pe3yJibTaTa M KauyeCTBO CBOETO BKJIA/Ja B
OOIIHiA pe3yNbTaT MO KPUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIE 1elCTBUSA
Camoopranusanus.

BBISIBIIATH MPOOJEMBI JUIsI PEIICHWS] B OJKU3HEHHBIX M y4EeOHBIX CHUTYaIHsX,
OPUEHTHUPOBATKLCS B PA3TUYHBIX TOIX0/IaX MPUHATHS PEHICHUH (MHIUBUIYaTIbHOE, TPYIITIOBOE);



CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJITOPUTM peEHIeHHs 3aJayd (WO €ro 4YacTh),
BBIOMpATh CIIOCO0 pelIeHus: ¢ Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEILICHHUH ¢ YI4ETOM HOBOM MH(POPMALIUY.
CaMOKOHTPOJIb, SMOLUOHAIbHBIH HHTEJVIEKT:

BJIaJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoLecca M pe3yibTaTra pPelIeHHs
MaTeMaTHYeCKOH 3a/1aun, CAMOMOTHUBAIINH U pedIeKCHH;

NpPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUHU 3a7add, BHOCUTH
KOPPEKTHBBI B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWACHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHE pPE3yJIbTaTa NEATEIHHOCTH TMOCTABICHHON LIETH U YCIOBHSIM,
OOBSCHATh TPUYUHBI JOCTIKEHHUS WIM HEJOCTIKEHUS e, HAaXOJUTh OIIMOKY, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BBIp@XaTh SMOIMH TPU HM3YyYEHUHM MAaTeMaTHYeCKUX OOBEKTOB M (PAKTOB, JaBaTh
HMOLMOHAIBHYIO OLIEHKY PEIIeHUs 3a/1auH.

I[MTPEAMETHBLIE PE3VJIBTATDBI

K koHI1y 00y4yenust B 7 kjacce 00y4aromuiics MOJIydUT CIIEIYIOIINE IIPEIMETHBIE PE3YIbTaThI:
- Pacno3HaBaTh HW3y4YeHHbIE T'€OMETPUYECKHE (UIYpbl, ONPENENATh UX B3aUMHOE
pacnoioKeHUe, M300pakaTb T€OMETPUYECKHE (PUIypbl, BBINOIHATH YEPTEHKHU IO YCIOBHUIO
3amaun. M3mepsaTe JIMHEWHBbIE W YIJIOBBIE BEIWYMHBI. Pemarh 3a1auyd Ha BBIYMCIICHUE [UIMH
OTPE3KOB U BEJIUYUH YTJIOB.

- JlenaTh NpUKHUAKY W OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHH MPEIMETOB B PEAIbHON KU3HH,
pa3MepoB IPUPOAHBIX O0BEKTOB. Pa3nuuare pazmMepbl 3TUX OOBEKTOB 0 MOPSAIKY BETUUHHBI.

- CTpOUTB YEPTEKH K TEOMETPUUECKHAM 3aJa4aM.

- [lonmp30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BaTh NPU3HAKN U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PELICHUU 33]1a4.

- [IpoBOIUTE JTOTMYECKHE PACCYKACHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

- Ilonp30BaTbCsd NPU3HAKAMM PABEHCTBA MPSIMOYTOJIBHBIX TPEYIOJIBHUKOB, CBOWCTBOM
MEIHaHbl, IPOBEAEHHOM K THUIIOTEHY3€ IPAMOYIOJIBHOTO TPEYrOJIbHUKA, B pPELICHUU
r€OMETPUYECKUX 3a/1a4.

- OnpenensiTh NapajuIebHOCTh MPSIMBIX C MOMOMIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMH
cekymasd. OnpenensaTe NapamuieIbHOCTh NMPSAMBIX C TIOMOLIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJHOM IIPSIMOU 10 TOYEK APYTOM MPSIMOM.

- Pemiate 3a1aun Ha kineT4yaroi Oymare.

- IlpoBoauTh BBIYMCIECHHUS UM HAXOAUTh YKCIOBbIE W OYKBEHHbIE 3HAYEHUS YIJIOB B
FEOMETPUYECKUX  3a/Jadyax C  MCHOJIb30BAHHMEM CYMMBbl  YIJIOB  TPEYrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YIJOB, OOpPa30BaHHBIX NP TMEPECEUEHUU JIBYX NapajlieIbHbIX
IPAMBIX CEKYILEH. Pelars npakTuyecKkre 3a1a4yn Ha HaX0XKACHUE YIJIOB.

- Bnagets nmonsitueM reomerpudeckoro mecta Todek (I'MT). Onpenenats OUCCEKTpHCY yIia U
CEepPEAUHHBIN NEPHNEHAUKYISAP K OTPE3Ky KaK I'€OMETpUYEeCKHe MecTa Todek. Ilomb3oBarbes
MOHATHEM TeoMmeTpuueckoro mecta Touek (I'MT) mpu mokazaTenbCTBE T€OMETPUUYECKHUX
YTBEPKIACHNUW U IIPU PELICHUN 3a1a4.

- @opMyJIMpOBATH OIPEAECICHUS OKPYKHOCTM M Kpyra, XOpAbl M JIHAaMETPa OKPYKHOCTH,
YBEPEHHO BJIAJIETh MX CBOMCTBAMHU. YMETh JOKa3blBaThb W NPHUMEHATH JTH CBOWCTBA INPH
pelLIeHnu 3a1ay.



- Brmagers NmoOHATHMEM ONMCAaHHOM OKOJIO TPEYrOJIbBHUKA OKPYKHOCTH, YMEThb HAXOIUTH €&
neHTp. Jloka3plBaThb M HCIONB30BATh (PAKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA
[IEPECEKAIOTCST B OAHOW TOYKE, U O TOM, YTO CEpPEAVHHBIC IEPIECHIUKYISPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

- Brnagerp DNOHATHEM  KacaTeJbHOW K  OKPY)KHOCTH, IIOJB30BaTbCs TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOM U paauyca, MPOBEAEHHOIO K TOYKEe KacaHus. Jloka3bIBaTh
PAaBEHCTBO OTPE3KOB KacaTElIbHBIX K OKPYXHOCTH, IIPOBEIEHHBIX W3 OJHOW TOYKH, U
IPUMEHSATH 3TO B PELICHUU T'€OMETPUYECKUX 3a4ad.

- Jloka3plBaTh M NPHUMEHATh NPOCTEHIINE T€OMETPUYECKHME HEPaBEHCTBA, ITOHUMAThb HX
MIPAKTUYECKAN CMBICIL.

- [IpoBOINTE OCHOBHBIE T€OMETPUUYECKHUE OCTPOEHHUSI C OMOILIBIO UPKYJISA U JTUHEHUKH.

K koHny oOyuenuss B 8 Kiiacce o0y4yalIuuiicsi MOJYYHUT CJeAyOIIHe TMpeAMeTHbIe
pe3yJbTaThl:

- Pacno3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, HMX 3JEMEHTHI, IOJIb30BATHCSA HUX
CBOMCTBAaMHU IpU pEIICHHWH TEOMETPUUECKMX 3aJad. Pa3nmnuarth NOpU3HAKU W CBOWCTBA
napajienorpaMma, pom06a U ImpsIMOYTOJIbHUKA, JIOKA3bIBaTh UX M YBEPEHHO NMPUMEHSATH MpU
pELIEHUH T€OMETPUYECKUX 3a7ay.

- Hcnonb3oBaTh CBOMCTBA TOYKH IEpPECEYCHUS] MEIMAaH TpeyrojbHUKa (IEHTpa Macc) B
pelIeHnH 3a1a4.

- Branets moHsITUEM CpeAHEN JIMHUM TPEYTOJIbHUKA U Tpareluu, MPUMEHSITh KX CBOMCTBA MPU
pelieHud TreoMeTpuueckux 3amad. Mcnonb3oBath Teopemy Daneca u Teopemy o
MPONOPIIMOHANIBHBIX OTPE3KaX, MPUMEHSTh UX JJISl PEIICHUS IPAKTUUECKUX 3aj1ay.
Pacno3naBaTh 1EHTpaIbHO-CUMMETPHUUYHBIC (PUTYPBl M MCIOJB30BaTh HMX CBOMCTBAa MpHU
pelieHruy 3aaad.

- Brnanetp nmoHATHsIMU MOI00UST TPEYTrOJBLHUKOB, KO3 duleHTa moao0us, COOTBETCTBEHHBIX
AJIEMEHTOB MOJIOOHBIX TPEYTOJbHUKOB. MIMeTh npeacTaBiaeHre 0 npeodpazoBaHuM MOA00US U O
nonoOHeIX (urypax. Ilomp3oBaTbes Npu3HaAKaMHU MOA00UST TPEYTOJBHUKOB TPU PEHICHUU
reoMeTpudecknx 3aaad. Jloka3piBaTh M NPUMEHATh OTHOUIEHUS MPONOPIUOHAIBHOCTA B
MPSIMOYTOJIBHBIX TPEYroibHUKaxX. [[puMeHsITh M01001e B MPAaKTUYECKUX 3a7a9ax.

- BpBOAWT, W HCMONB30BATH NpocTediiue (GopMynbl JUisl TUIOMIAAU TPEYTOJIbHUKA,
napajieiorpamma, pomba W Tpanenuu. BpuucnaTh (pasiuyHBIMH CIIOCOOAMM) TUIONIA/b
TPEYroJIbHUKAa W IUIONIAJM MHOTOYTOJBHBIX (Guryp (moyip3ysich, Tl€ HEOOXOIUMO,
KAJIbKYJISITOPOM). 3HaTh OTHOLIEHUE TUIOMIAIeH MOJA0OHBIX (GUTYP U MPUMEHATH MPU PELICHUU
3a1a4. [I[puMeHsTh MOTy4YeHHbIC YMEHHS B MIPAKTUYECKUX 3a/1a4ax.

- [Tonb3oBathest Teopemoit [Iudaropa as pemieHus TeOMETPUIECKUX U MPAKTUUECKUX 3a/1ad.
CtpouTh MaTeMaTHYECKYI0 MOJIETb B MPAKTUYECKUX 3a/1auax, CAaMOCTOSITEILHO JiejaTh YepTEK
Y HaXxOJUTh COOTBETCTBYIOIIHE JIJIUHBI.

- BnageTh moHsATHEM BNMCAHHOTO W IEHTPAJIBLHOIO YIJIa, yIila MEXy KacaTeJIbHOM U XOpJIoH,
OTMMCAaHHOW M BIHMCAaHHOW OKPY>KHOCTH TPEYTOJIbHMKA M YETHIPEXYTOJbHUKA, TIPUMEHITh HUX
CBOWCTBA NPU PEIICHUHU 3a]1a4.

- [IpuMeHATHh MOJTyYEeHHBIE 3HAHUS Ha TPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIH JJIs 3a]1a4
peabHOM KWU3HU M MPOBOJWTH COOTBETCTBYIONIME BBIYHCIICHUS C MPUMEHEHUEM IMOA00Us U
TPUTOHOMETPHH (ITOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYIIITOPOM).



K koHny o0yyeHusi B9 Kiacce o0y4aromuiic MOJYYUT CjeAyKOLIHe TMpeAMeTHbIe
pe3yJIbTaThl:

- 3HaTh TPUIOHOMETpUYECKUE (YHKIUHU OCTPBIX YIJIOB, YMETh HAXOIUTh C UX MOMOILBIO
pa3iaMyYHble  DJIEMEHTBHl MPSAMOYIOJBHOTO  TPEYrOJIbHUKA («pElIEHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxonuTe (¢ MOMOIIBIO KaJbKYJIATOPA) AJIUHBI U YIJIbI JUJISl HETAOJMYHBIX
3HAYCHUU.

- [Tonb3oBatbest popmyaamMu NPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKIECTBOM IS
HAXO0XKICHUS COOTHOIICHUI MEXKy TPUTOHOMETPUYECKUMU BETUYMHAMM.

- Jlokas3pIBaTh TEOpPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATH HUX Uil HaXOXKIACHUS
pPa3IMYHBIX 3JEMEHTOB TPEYroJIbHUKA («PEIEHUE TPEYroJbHUKOB»), TPH PELICHUU
reoMeTpu4eCcKnX 3aaad. [[puMeHsATh MoaydeHHbIE 3HAHUS P PELIECHUN MPAKTUYECKUX 3aa4.
IIprMeHATh TPUTOHOMETPHUIO B 3a/1a4ax Ha HAXO0XKJICHUE IUIOIIAJIH, BBIBOJWTH WU BIIAJIEThH
TPUTOHOMETPUUECKUMHU (POpMyJaMH i IUIOMIAAN TPEyroyibHUKA, MapaienorpamMma, poMoa,
Tpaneuuu, BbIBOJUTh U NPUMEHATh (popmyny ['epoHa u GopMyiy A MIIOMIAAU BBITYKIOTO
YEeTBIPEXYTOJIbHUKA.

- ImeTs nipeacraBiieHUe O TOMOTETUH, IPUMEHATH B IIPAKTUYECKUX CUTYALUSX.

- Ucnonb3oBats TeopeMsl UeBbl 1 MeHenas pu peieHuu 3a1ad.

- Hcnonb30BaTh TEOpeMBbl O BIMCAHHBIX YIJIax, Yrjlax MEXIY XOpAaMu (CeKyLIMMH) U yrie
MEXJy KacaTeJIbHOW W XOpAOW IIpU pELICHUM TIeOMETPUYECKMX 3anad. JlokasplBaTb W
IIPUMEHSATH TEOPEMBI O IIPOU3BENACHUN OTPE3KOB XOPJ, O MPOU3BEAECHUH OTPE3KOB CEKYIIUX, O
KBaJpare KacaTeJIbHOM.

- Brnanerp NOHATHEM KOOpAWMHAT HA IUIOCKOCTH, padOTaThb C YpPaBHEHHEM MPSIMOA Ha
IJIOCKOCTH. BiasieTs NOHATUAMU YIIIOBOTO KO3(ppuumeHTa u cBOOOAHOTO 4JIeHa, IOHUMATh UX
Tr€OMETPUUYECKUI CMBICT M CBSI3b YIVIOBOIO KO3(puIMEeHTa ¢ BO3pacTaHUEM U YObIBaHUEM
JUHEHHON (QyHKUMH. YMETh pelmaTh METOAOM KOOpPAMHAT 3aJadyd, CBSA3aHHBIE C
MapaJuIeIbHOCTBIO U MEPHEHAUKYIISAPHOCTHIO NPSMBIX, IEPECEUEHUEM MPAMBIX, HAX0KICHUEM
TOYEK MEPECECUCHHUS.

- BeiBoguTh M BIAneTh ypaBHEHHMEM OKPYKHOCTH. lcmomp3oBaTe MeTOA KOOpPAWHAT IS
HaXOXJIEHUSI TEePECEYCHU OKPYXKHOCTeW M MpsAMbIX. Braaetb ¢GopMmynamMu paccTOSHUS OT
TOYKM JI0 NPAMOM, IUIOIIAAM MapajieiorpaMMa B KOOpJIMHATaX, HMETh NOHATHE 00
OPUEHTUPOBAHHOM IuIoaau. Ilonb30BaThCA METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH
€ro IIpU pPELICHUH I'€OMETPUYECKUX U NMPAKTUYECKUX 3an1ay. [IpuMeHsaATs mMeron KOOpAuHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX N'€OMETPUUYECKHUX 3a7adax.

- BrageTrs noHsATHeM BEKTOpa. YMETh CKIIAJbIBaTh U BEIYUTATH BEKTOPBI, YMHOXKATh HAa YUCIIO,
BJIAJICTh MPAaBWIAMU TPEYroJbHUKA W MapajuienorpamMma. Brnaners NpakTUYECKUMU
MHTEPIPETANsIMUA BEKTOPOB. YBEPEHHO IOJIB30BATHCA KOOpPAMHATAMHU BEKTOpa. Bianers
CJIO’KEHUEM U BBIYMUTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCJIO B KOOpIUHATAX.

- Wmerp mpencraBieHue o Oasuce (Ha TIoCKOCTH). PackianbiBaTh BEKTOpPHI IO OaswucCy.
PacknanpiBaTh BEKTOpPBI CHUJI  C TOMOLIBIO TMPOCHUPOBAHUS UM  TPUTOHOMETPUYECKHUX
cooTHOIIeHUH. [I[pUMEHATh MOoTy4YeHHbIE 3HAHUS B IPOCTEUIINX (PU3HUECKUX 3a/1a4ax.

- Brmagere MOHATHEM CKaJsIpHOTO MPOU3BEICHHSI BEKTOPOB, MOHUMATh €TI0 N€OMETPUYECKUN
CMBICII U YBEPEHHO IOJb30BATHCS €r0 BBIPAKEHHEM B JIEKApPTOBBIX KOOpAMHATaX. 3HATH
JUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BENEHUS U €ro CBsI3b C npoeuupoBaHueM. [IpumeHsTsh
CKAJIIPHOE IIPOM3BENCHUE BEKTOPOB I HAXOXKACHUSA JUIMH U YIoB. Pemare reomerpuueckue
3a1a44 C TMOMOIIBIO CKAJSPHOTO Ipou3BeAcHUsA. MCIonp30BaTh CKAISIPHOE IPOU3BEIECHUE
BEKTOPOB B ajredpanyeckux U (PU3NUECKux 3agauax.

- Bragete NOHATHSAMHM NPAaBUIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPYXHOCTH, UIMHBI JIyTH
OKPYXHOCTH M paJUaHHOM MEpBI YIJIA, BBIYMCIATH ILIOIAAb Kpyra u ero yacred. Ilonumars



cMbICI yucna 7. [I[puMeHsATh Moay4YeHHblE YMEHHUS NPU PELICHUH NPAKTUYECKUX 3a7ad. 3HATh
MCTOPUYECKHE CBEJIEHUS 00 M3MEPEHNHU JUTMHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

- meTh nipeAcTaBieHne o npeoodpa3oBaHUM MIIOCKOCTH, O JBIKEHUSIX. HaxoauTs ocH, 1IEHTpbI
CUMMETPUHU (QUTYp, LIEHTPHI TIOBOPOTA, HAXOAUTH KOMIIO3UIIMU MPOCTEHIIINX MTPeoOpa30BaHUM.
[IprMeHATh JBUKEHUS TIIIOCKOCTH MIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

- [IpuMeHATH NOJIyYEHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIH JJI 3a]1a4
peanbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBHIYMCICHUSI C MPUMEHEHUEM IMOA00us U
TPUTOHOMETPUUECKUX PYHKIUH (MOTB3YACH, T/I€ HEOOXOAUMO, KAIbKYJISTOPOM).



TEMATHUYECKOE ITNTAHMPOBAHUE

7 KIIACC
Ne HanmeHoBaHWe pasaenos 1 Tem Npor pammbl \ Konnyectso Yacos \ OneXTPOHHbIe (umdpoBbIe)
n/n Bcero| KoHTporbHble || MpakTuyeckue 0bpasoBaTeribHbIe pecypebl
padoThI paboThI
1 Hauana reomerpuu. lNpocrenume reometpuyeckme gurypsl | 28 1 https://m.edsoo.ru/OH12RI5D8
1 UX CBOWCTBA. M3MepeHne reoMeTpu4ecKX BeNMYnH
2 |[Tpeyromshmkn | 19 | 1 | |https://m.edsoo.ru/OBK FIHDO09 |
3 |[MapannensHocTs. Cymma yrios MHOroyronsHmka | 15 || 1 | |https:/m.edsoo.r/ WMNNDBJAT |
4 |[MpsmoyronbHble TpeyronsHIkm | 7 | I |https://m.edsoo.ru/J2AOW40ZS |
5 | reomerpuueckie HepasericTea | 5 | 1 | |https://m.edsoo.r/A51XQD16L |
6 || OkpyxHoCTb. ["eomeTpuyeckme mecta Todek. MNMoctpoeHnsic|| 18 1 https://m.edsoo.ru/DOCPUBZKB
MOMOLLIBIO LIMPKYIIA Y JIMHENKK
7 | MosToperine, obobLueHite, cricTemaTnaaums sHaHMiA | 10 | 1 | |https://m.edsoo.ru/59W0SIX S4 |
|OBLL EE KOJIMYECTBO YACOB MO MPOrPAMME I I I 0 I |
8 KIIACC
Ne | HavumeHoBaHWE pasnenoB U TEM NporpaMMbl \ KonnyectBo Yacos \ OreKTPOHHbIE (LmdpoBble) 0bpasoBarerbHble
n/m Becero| KoHTporbHble MpakTnyeckne pecypcel
paboTbI paboTbl
1 |YerbipéxyronbHukn | 22 | 1 | |https://m.edsoo.ru/JEACIOAAS5 |
2 |Mogobre | 16 | 1 I |https://m.edsoo.ru/3IPE93Y ZW |
3 |[Mrowans | 16 || 1 I Ittps://m.edsoo.ru/Y FYPZ83V'S |
4 | Teopema Muderopau Hasana TpuroHomerpun | 18 || 1 [ Inttps://m.edsoo.r/MVNV 3KOWW |
5 Y bl U YETBIPEXYT OFTbHUKIN, CBA3BHHbIE C 20 1 https://m.edsoo.ru/CBCOZUV 2X
OKPY>XHOCTbIO
6 MoBTOpeHue, 06obLLeHne, cucTemarnsaums 10 1 https://m.edsoo.ru/INLME6GDJB
3HaHW
OBLUEE KOITMYECTBO YACOB MO 0
NMPOrPAMME



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4
https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

9 KJIACC

Ne (| HanmeHoBaHWEe pasaernoB 1 Tem Npor paMmb \ Konmyectso 4Yacos \ OnexTpoHHbIe (LmdpoBble) obpasoBarerbHbIe
n/m Beero| KOHTporbHble MpakTyeckune pecypeel
paboThl paboThbI
\1 HPeu.leHme TpeyronsHUKOB H 22 H 1 “ “https://m.edsoo.ru/ FBSYV8L95 \
\2 Hl'lop,o6|/|e TpeyrornsHNUKoB H 12 H 1 “ “https://m.edsoo.ru/ PCDUDZWB5 \
3 |[Meron koopamHar | 10 | 1 I ||https://m.edsoo.ru/3J8GMLGWA |
4 |Bextopsi | 20 | 1 I |Ihttps://m.edsoo.ru/710UZGLOW |
5 |\BmmHa okpyHOCTY M nrowans kpyra | 16 || 1 [ |https://m.edsoo.ru/JG33QNB5Q |
6 ||OBkerns nnockoctn | 10 | [ |Inttps://m.edsoo.r/QSSDFGV C6 |
7 MNosTOpeHne, 06obLLeHNe, cucTemarmnsaumns 12 1 https://m.edsoo.ru/B4VQTV6JJ
3HaHWI

\[obaenTb CTpoKy |
OBUEE KOJITMYECTBO YACOB MO 0
MPOrPAMME



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
INPOI'PAMMBI

7 KJIACC
Kon > >
HDOBEDIEMOro ITpoBepsieMble NpeMeTHbIE Pe3yIbTATHI 0CBOEHHUSI 0CHOBHOIi 00pa3oBaTeIbHOM
poBep MPOrpaMMbI OCHOBHOTI'0 0011ero 0Gpa3oBaHusI
pe3yJbTara
6 l'eomerpus
Pacrio3HaBath M3y4eHHbIC TeOMETPHIECKUE (BUTYPBI, ONPEACISITh UX B3AUMHOE PaCIOI0KEHHUE,
6.1 n300paxkaTs reoMeTpHdeckue (HUryphl, BBITOIHATE YEPTEKH MO YCIOBUIO 3a1a4yd. V3mepsrTh
' JIMHEHHBbIC U YIIIOBBIC BEMMYMHBL. PelaTh 3a7auil Ha BBHIYMCICHHE JUIHH OTPE3KOB M BEIHYHH
yIJI0B
6.2 Jenate rpyOyl0 OLICHKY JIHMHEHHBIX W YITIOBBIX BEJIMYMH IPEIMETOB B PEANBHOH KH3HH,
' pPa3MepoB MPHUPOIHBIX 00BEKTOB. Paznnuyars pasMephl 3THX OOBEKTOB IO MOPSAKY BETUYHHBI
6.3 CTpOHTh YePTEKH K TCOMETPUISCKUM 3a1adam
6.4 ITosb30BaThCsl MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIB30BaTh MPU3HAKH U CBOWCTBA
' PaBHOOEPEHHBIX TPEYTOIBHUKOB MPH PEIICHHUH 33124
6.5 ITpOBOAUTE JIOTHYECKHE PACCYKICHUS C UCIIOIB30BAHHEM T€OMETPHIECKUX TEOPEM
ITosb30BaThes MPU3HAKAMH PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHAHEI,
6.6 OpPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYrONbHUKA, B PEUICHHH T€OMETPHYICCKHX

3a1a4

OmnpenensTs napauIeIbHOCTh MIPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH CeKyIIasl.
6.7 Onpenenars NapamlelbHOCTh HPSAMBIX € MMOMOILBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM
IPSIMOM 10 TOYEK APYro IpsMOit

6.8 Pematp 3aaun Ha KileT9aTON Oymare

[IpoBomuTh BBIUUCICHHS ¥ HAXOAWTh YHCIOBBIE W OyKBEHHBIE 3HA4YECHUs YIJOB B
6.9 FEOMETPUYECKUX  33JadaX C UCIOJIb30BAHMEM CYMMBI YIJIOB  TPEYIOJIbHUKOB H
' MHOTOYTOJIEHHKOB, CBOMCTB YIJIOB, OOPa30BaHHBIX NPH IEPECEUCHMU JBYX MapalIeIbHBIX
IpsMBIX CEKyIEH. PenraTe npakTuyeckue 3a1a4u Ha HaX0KJCHHUE YIIIOB

6.10 Brnaners MOHATHEM TeOMETPHUYECKOTO MecTa TOYEK. YMETh ONpeNeNsiTh OUCCEKTPUCY yIia U
' CepeMHHBIN MEPIEHANKYIISIP K OTPE3KY KaK FTeOMETPUUYECKHE MECTA TOUEK

DopMynUpOBaTh OIpPENEeICHUs] OKPY)KHOCTH M Kpyra, XOpAbl W JMaMmeTpa OKpPYKHOCTH,

6.11 ¥ o
MI0JIb30BATHCS] UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOICTBA MPHU PEIICHUH 33724
Brnanets moHATHEM ONMUCAHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HaXOJUTh €€ LEHTP.
6.12 ITonb30BaThCs (hakTaMH O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYrOJbHUKA NEPECEKAIOTCS B OJTHOU
' TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIEHANKYIISIPBI K CTOPOHAM TPEYTOJbHHUKA MEPECEKAIOTCS B
OJTHOM TOYKE
6.13 Bnagets nmoHsATMEM ~— KacaTE€IbHOM K  OKPY)XKHOCTH, MOJIb30BaThbCSI  TEOPEMOU O
' MEePIEeHIUKYIAPHOCTU KacaTeNbHOMI U painyca, IpOBEAEHHOI0 K TOUKE KaCaHUs
6.14 ITonp30BaThCS MPOCTEUITUMHU T€OMETPUUYECKUMH HEPABEHCTBAMH, IOHUMATh MX MPAKTUYECKUN

CMBICJI

6.15 IIpoBOAUTH OCHOBHBIE T€OMETPUYECKHE MOCTPOEHUS C MOMOIIBIO HUPKYIIS U JIMHEHKU




8 KIIACC

Kon . .
DOBEDSIEMOTo IIpoBepsiemble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/bHOI
posep MPOrpamMMbl OCHOBHOTI'0 0011110 00pa3oBaHust
pe3yJbTaTa
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIBI UYETHIPEXYTOJIBHUKOB, MX 3JEMEHTHI, MOJIB30BAaThCS HX CBOM-
' CTBAaMH IIPH PEIICHUH T€OMETPHUIECKUX 32129
6.2 [IpumeHATs CBOWCTBA TOYKM IEpPECEUCHHUS MEOMAaH TPEyroibHUKA (LEHTpa Macc) B pEIICHHUN
' 3aj1au
Brnanets moHsTHEM CpeAHEH NHHUHM TPEYTOJNBHUKA M Tpaleluy, IPUMEHSATh UX CBOMCTBA IIpU
6.3 peuieHnn reoMeTpuueckux 3amad. [lomp3oBaThesi Teopemor Dameca u  Teopemoil 0
MIPOIIOPIMOHAIBHBIX OTPe3Kax, NPUMEHSTh UX JUIA PEIeHUs MPAaKTHIeCKUX 3a1a4
6.4 [IpumeHsTs IPH3HAKY OO0 TPEYTOIHHUKOB B PELICHIH T€OMETPUICSCKUX 33149
[onmp3oBaThes Teopemoit [lndaropa mis pemieHUs T€OMETPUYECKMX W TMPAKTHISCKUX 3ajad.
6.5 CTpouTh MaTeMaTH4eCKyt0 MOJENb B IPAKTUUECKUX 3a7ayaxX, CAMOCTOSATENBHO AENaTh 4epTExX U
HaXOHUTh COOTBETCTBYIOLINE JTTHHBI
66 Bnamerr moHATHSMEH CHHyca, KOCHHyca M TaHTCHCAa OCTPOTO YIja HPSMOYTOJIBHOTO
' TpeyroyibHuKa. [101630BaThCsl STUMU MOHATHSIMH [UIS pELISHHS IPAKTUYECKHX 33714
BbrunciaTe (pa3iauYHBIME CIIOCOOAMU) IUIOMIAb TPEYTOJbHUKA M ILIOIIAIH MHOI'OYTOJBHBIX
6.7 ¢uryp (mone3ysch, rie HEOOXOIUMO, KaIbKyIATOPOM). [IpHMEHSATh TONydYeHHBIC YMCHHS B
MPAaKTUIECKUX 3a/1a9ax
BJ'IaI[eTI) TMOHATHUAMU BIHUCAHHOTO W HEHTPAJIBHOI'O YTJia, UCTIOJIb30BaTh TCOPEMbI O BIIMCAHHBIX
6.8 yTIax, yriax MeKIy XopAaMu (CeKyIMMH) B YTJIe MEXIy KacaTeIbHON U XOPIOU MPU PEIICHUH
TeOMETPHICCKUX 3a1ad
6.9 BJ'IaI[eTI) IIOHATUEM OIIMCAHHOI'O quLIpéXyTOHI)HI/IKa, MPUMCHSATH CBOMCTBA OIMCAHHOIO
' YeTBIPEXYTOIEHUKA [IPH PEIICHUN 33189
[IpuMeHATs TOMyYeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTH MaTeMaTHYECKUE MOAETH U 3a/1ad
6.10 peanbHOM XM3HM W TIPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHSA C MPHUMEHEHHEM IOI00HS
U TPUTOHOMETPHUH (TI0JIB3YACH, II€ HEOOXO0ANMO, KAJIbKYISITOPOM)
9 KJIACC
Kon o o
DOBEDAEMOLo IIpoBepsieMble penMeTHBIE Pe3yJIbTATHI 0CBOEHUsSI OCHOBHOIT 00pa30BaTeILHOI
poBep MPOTrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHusI
pe3yJabTara
6 I'eomerpus
3HaTh TPUTOHOMETPHUYECKHE (DYHKITUH OCTPHIX YITIOB, HAXOIUTDH C MX IOMOIIBIO Pa3IHYHBIC 3Je-
6.1 MEHTBl TPSMOYTOJBHOTO TPEYroJMbHUKA («pemIeHHe MpPSMOYTOJIBHBIX —TPEYrOJIEHUKOBY).
Haxoauts (c moOMONIBbIO KaBKYIATOPA) JJIWHBI U YTIIBI JJ1s1 HETAOIMYHBIX 3HAYCHUN
6.9 [onp30oBatbca (opMynamMu NPUBEAEHHS U OCHOBHBIM TPUTOHOMETPHYECKHM TOXKIECTBOM JUTS
Hax0XKJIEHHUsI COOTHOLIEHUH MEX/y TPUTOHOMETPHYECKUMH BEITHINHAMHU
6.3 Hcmonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJISI HAXOXKACHUS PAa3lUYHBIX AIIEMEHTOB

TPCYTroJIbHUKA («pemeHHe TpeerHBHI/IKOB»), NPUMCHATh HUX IMPU PCHICHUHU T'COMETPHUYCCKUX




Kox

IIpoBepsieMble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOM

MPOBEPSIEMOT0
NMPOrpaMMbI OCHOBHOTO 00IIIero 00pa3oBaHusI
pe3yJibTarta
3agad
BrnaneTs mOHATHAME MPeoOpa3oBaHus MOA00Us, COOTBETCTBEHHBIX DIIEMEHTOB TIOAOOHBIX QUTYP.
6.4 [Tonp30BaThCs CBOMCTBaMH MOJOOHMS NPOWM3BONBHBIX (UTYp, YMETh BBIUMCIATH UIMHBI U
HAXOIUTDH YIIIBl Y TOAOOHBIX ¢uryp. IlpuMeHsaTs cBoiicTBa momoOWs B MPaKTHUECKUX 3a/1a4ax.
YMeTh NPUBOAUTE MPUMEPHI TOAOOHBIX (QUTYP B OKPYKAIOIIEM MUPE
65 [Tonp30BaThCS TEOpPEMaMH O IPOU3BEACHUH OTPE3KOB XOPA, O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
0 KBaJpaTe KacaTeJIbHOU
ITomp30BaThCSI BEKTOpaMHU, TOHUMATh UX TEOMETPUICCKUN M (PU3MICCKUAN CMBICI, IIPUMEHSTH UX
6.6 B PCIICHUH TE€OMETPUYSCKHX W (QHU3NYeCKHX 3amad. [IpuMeHSATh CKaJsipHOE IPOU3BEICHHE
BEKTOPOB JIJIsI HAXOXKICHHS JJIMH U YTJIOB
6.7 [Tomp30BaTHCSI METOJJOM KOOPIMHAT Ha ITIOCKOCTH, IIPAMEHSTH €T0 B PEIICHHN [€OMETPUIECKUX
U TIPAKTHIECKUX 337134
BraneTh MOHATHAMH MPAaBUILHOTO MHOTOYTOJBHUKA, JUIHHBI OKPY>KHOCTH, IUTHHBI JIyTH OKPYXK-
6.8 HOCTH W paJlaHHOW MepHI yIiIa, YMETh BBIYHCIIATH IUIOMIaAh Kpyra U ero dacteil. [IpuMeHsTH
MOJYYCHHBIC YMEHHS B IPAKTHYCCKHX 331auaxX
6.0 HaxomuTh ocH WU LEHTPBI CUMMETpHU (GHUTYpP, TPUMEHATh TBIKEHHS TUIOCKOCTH B MPOCTEUIIINX
CITydasx
IpuMeHsITh MOMyYeHHbIC 3HAHWS HA MPAKTUKE — CTPOMTh MATEMaTHYECKUE MOJCIH JJIs 3a1adu
6.10 pealbHOW JKWU3HW W TIPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHHS C TNPHUMEHECHHEM IOA00HS

U TPUTOHOMETPHUECKUX (PYHKINH (TOTB3YSCh, TAe HEOOXOIMMO, KAIBKYIISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUS

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEpPKAHMUS
6 T'eometpus
HauanbHele noHsTHs reoMmeTpuu. Touka, mpsiMasi, OTPE30K, Iyd. Yroia. Bugsl yrios.
6.1 BeprukanbHble u cMmexkHble yribl. buccexkrpuca yrna. Jlomanas, MHoroyrojsHuk. Ilapan-
JICJIBHOCTD U NMEPIICHAUKYIIIPHOCTD IPSAMBIX
6.2 Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OceBoW cuMmMMeTpuu. [Ipumepsl cuMMeTpuu
' B OKPY’KaIOILIEM MUpE
6.3 OCHOBHBIE TTOCTPOEHHUSI C MOMOIINBI0 LUPKYJS W JIMHEWKH. TpeyroiabHuK. Bricora, mennaHna,
' OuCcCeKTpHCa, MX CBOHCTBA
6.4 PaBHOGEpEHHBII U paBHOCTOPOHHUI TpeyroibHUKH. HepaBeHCTBO TpeyroabHUKa




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6.5 CBoiicTBa 1 IPU3HAKH PAaBHOOCIPEHHOTO TpEyronbHuKa. [Ipr3Haky paBeHCTBA TPEYTOIEHUKOB

6.6 CBoiicTBa U TPU3HAKH MApAIIIENBbHBIX NMpsMbIX. CymMMa YIIIOB TpeyrojbHUKa. BHeUTHuE yritbl
' TPEYroJIbHUKA

IIpsimoyronbeHbIl TpeyronbHUK. CBOHCTBO MeAMAaHBI NPSIMOYTOJIBHOIO TPEYrojibHUKA, MpOBeE-
6.7 JIEHHOM K THnoTeHy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsMOyTonbHBIHM
TPEYroJbHUK ¢ yraoM B 30°

6.8 HepaBeHcTBa B reoMeTpUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOH, Teo-
' pema o OosbllieM yriie U OonblIel CTOpOHE TpeyroibHUKA. [lepneHauKynap U HaKJIOHHAS

6.9 I'eomeTpuaeckoe MecTo To4Yek. bruccekrpuca yria u cepeANHHBIN MEPICHIUKYIAP K OTPE3KY Kak
' reoMeTpHUECKHe MECTa TOYEK

6.10 OKpY>KHOCTb U KpYT, XOp/ia U AUAMETP, UX CBOHCTBA. B3auMHOe pacnosoxeHue OKPYKHOCTH U
' npsMoii. KacaTenbHas U ceKyIast K OKpy>KHOCTH

6.11 OKpy>KHOCTb, BIIFICAHHAS B YTOJI. BincanHas u omucanHas OKPYKHOCTH TPEYTOJIbHUKA

8 KIIACC

Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomeTpus

6.1 UYetpipéxyronapHuku. [lapamnenorpaMm, ero npu3Haku U CBOMCTBA

6.2 IIpsiMoyronsHUK, poMO, KBaJpaT, UX MPU3HAKHU U CBOWCTBA

6.3 Tpanenus, paBHOOOKas Tpamneys, e CBOHCTBA U pu3HaKH. [IpsMoyronbHas Tpamnenus

6.4 Meton ynBoenuss Menuassl. LleHTpanpHas cummetrpus. Teopema Daneca u Teopema 0 mpo-
' MOPITMOHANBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEYTOJIbHUKA U Tpamnenuu. LIeHTp mace TpeyronpHuKa

6.6 [Monobue TpeyroapHUKOB, K03 ¢umueHT noxobus. I[IpusHaku nomobus TpeyronbHUKOB. [1pu-
' MEHEHHUE MOJ00US IPH PEIICHUH MPAKTUIECKUX 3a/1a4

6.7 DopMyItbl 1718 IO TPEYTOJIbHHKA, MapajuieiorpaMma, pom0a 1 Tparneinuu

6.8 CgoiicTBa miomaaei reomerpudeckux Guryp. OTHOIIEHHE IUIOManel TOT00HBIX QUryp

6.9 Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Gymare

6.10 Teopema ITudaropa. [Ipumenenue Teopemsl Iudaropa npu perneHnn MpakTHUCCKIUX 3a1a4

6.11 CuHyC, KOCHHYC, TAHF€HC OCTPOr0 yIJja MpsMOYTOJbHOIO TpeyronbHUKa. OCHOBHOE TPUTOHO-
' METPHUYECKOE TOXKAECTBO. Tpuronomerpudeckue Gpyakumu yrimos B 30°, 45° u 60°

6.12 BrucanHble ¥ LIEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelbHON U XOpA0i. YTl MEXIy XOpAaMu U
' CEKYIINMH

6.13 BnucanHbie U ONIMCAHHBIE YETHIPEXYTOIbHUKN

6.14 B3anmMHoe pacriosiockeHue JBYX OKpykHocTei. Kacanme okpyxHocteit. OOmiye kacaTelbHbIE

K IByM OKPY>KHOCTSIM




9 KJIACC

npOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Kopn
6 I'eomerpus

6.1 Cunyc, kocunyc, Taurerc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO. DOPMYITBI
' MIPUBEACHUS

6.2 Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. PellieHue mpakTHYeCKHuX 3a1ad ¢
' HCIIOJIE30BAHUEM TEOPEMBI KOCHHYCOB H TEOPEMBI CHHYCOB

6.3 [Ipeobpazopanue nogoous. [Tomodre COOTBETCTBEHHBIX IIEMEHTOB

6.4 Teopema 0 MPOU3BEACHUH OTPE3KOB XOP, TEOPEMBI O MPOHU3BEICHUU OTPE3KOB CEKYIIHX, TEOPEMa O
' KBaJlpaTe KacaTeJIbHOU

Bexkrop, mmHa (MOAYNTB) BEKTOpa, COHAINPABICHHBIC BEKTOPHI, IPOTHUBOIIOJIOKHO HAIpaBICHHEIC
6.5 BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABCHCTBO BEKTOPOB, OIEpAIlMU Haj BEKTOpaMu. PaznoxeHre
BEKTOpa MO IBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.6 Koopauaatel Bektopa. CKajspHOE NMPOW3BEACHUE BEKTOPOB, NMIPUMEHEHHUE IS HAXOXKICHUS IUIMH U
' yTJI0B

6.7 JlekapToBBl KOOPIMHATHI HA IUIOCKOCTH. YPaBHEHUsI MPSIMOM W OKPYXHOCTH B KOOpIHMHATAX,
' TepeceyeHne OKPY>KHOCTE! 1 MPAMBIX. MeTo] KOOpAWHAT U ero pUMEHEHUE

6.8 [TpaBuIBHBIE MHOTOYTOEHUKH

6.9 Jmuna okpyxHoctu. ['pamycHas v pauaHHas Mepa yriia, BRIYUCICHUE [UTUH YT OKPYKHOCTEH

6.10 [Tomans kpyra, ceKTopa, CerMeHTa

6.11 JBIDKCHHUST TIUIOCKOCTH W BHYTPEHHHE CHMMETPHH GUryp (dJIeMEHTAapHBIC NpPEACTABICHHUSN).

ITapannensuslii nepenoc. IloBopor

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna 1 BBIYUCTIEHUS

1.1 Harypanesubie u uesnsie yncina. [Ipu3Haku 1eTUMOCTH LETBIX YUCET

1.2 OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOLIEHTHI, OECKOHEUHBIE IEPHOIMIECKUE APOOH

13 ParmonansHeie yncna. ApudMeTHIECKHE OIIepalii ¢ PaIOHaIbHBIMU YHUCIaMH

14 [eiicTBUTENbHBIC YnCcTa. APH(PMETHUECKIE ONIEPAINN C JCHCTBUTEIEHBIMHI YHCIAMHU

1.5 [TpubnkEHHbIE BBIYUCIIEHHS, TIPaBUIIa OKPYIJICHUs, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUH
2 Anrebpandeckue BIpaKEHUS

2.1 BykBeHHBIE BBIpaXCHUS (BBIPAXKECHHUS C IEPEMEHHBIMHU)

2.2 CreneHs ¢ 1enbiM nokaszareneM. CTeNeHb ¢ paluoHaIbHbIM NoKa3zaTeneM. CBOWCTBA CTENEHU

2.3 MHorouneHsl

24 Anrebpandeckas 1poOb

2.5 ApudMeTHdecKui KOpeHb HaTypalbHOM creneHu. JlelicTBHA ¢ apuMeTHUECKHMH KOPHAMH




Kon IIpoBepsieMblii 3JIEMEHT COAepPKAHMUS

HaTypajIbHOW CTENIEHU
3 YpaBHEHUS ¥ HEPABEHCTBA
3.1 Llenbie 1 1poOHO-panoHaNbHBIE ypaBHeHHs1. CHCTEMBI M COBOKYITHOCTH YpaBHEHHUH
3.2 Ienbie u gpoOHO-paMOHATIBLHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Perrenne TekCTOBBIX 3a1a4
4 YucnoBsle 1ociie10BaTeIbHOCTH
4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IMOCICA0BATEILHOCTCH
4.2 Apudmernyeckas ¥ TeoMeTpruecKkas nporpeccuu. @opmysia cI0KHBIX TPOIICHTOB
5 OyHKIMU
OyHk1MA, cnocoObl 3amaHus ¢yHKiuH. [padux ¢yHkimu. O61acTh ONpeneneHus U MHOXKECTBO
51 3HaueHnd QyHkmuu. Hymu ¢yakmmm. [TpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH
¢dyHKIUE. MakcUMyMbl 1 MUHUMYMBI (yHKIHH. Hanbomnbliee 1 HauMeHbIIee 3HaYeHUe (PYHKIUU Ha
MPOMEKYTKE
6 Koopannater Ha ipsIMOY U TTOCKOCTH
6.1 KoopnuHaTtHas mpsimast
6.2 JlekapTOBBI KOOPIUHATHI Ha TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuyeckre GUrypsl U UX CBOWCTBA
7.2 TpeyronbHuk
7.3 MHOTOoyrobHUKI
7.4 OKpYyXHOCTb U KpyT
7.5 W3MepeHne reoMeTpHUECKUX BETHINH
7.6 BexkTops! Ha MIIOCKOCTH
8 BeposTHOCTP 1 cCTaTHCTHKA
8.1 OnucarenbHas CTATUCTUKA
8.2 BeposTHOCTD
8.3 Kombunaropuka
8.4 MHuoxecTBa
8.5 I'padsr

YUYEBHO-METO/IUMYECKOE OBECIIEUEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 111 YUEHUKA

I'eometpus 7-9 knaccel. Atanacs JleBon Cepreesud, byry3oB Banentun @enoposuy, Kagomues Cepreit

Bopucosuy, M. [Ipocsemienue, 2026

METOINUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA


https://www.ozon.ru/person/atanasyan-levon-sergeevich-263149/
https://www.ozon.ru/person/atanasyan-levon-sergeevich-263149/
https://www.ozon.ru/person/kadomtsev-sergey-borisovich-263151/
https://www.ozon.ru/person/kadomtsev-sergey-borisovich-263151/

leomeTpua 7 knacc. uaaktnyeckne matepuansl kK yuebHuky J1. C. AtanacsaHna. M. : INpoceeweHmne, 2026

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/OH12RI5D8
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PABOYAS ITPOI'PAMMA 110 YYEBHOMY IIPE/IMETY
«MATEMATUKA»

YUYEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTHUKA»
(yrayo6aennslii yposenb) B 7-9 KITACCAX

HNOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yue6HOro npeameta «MaremaTrka» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl pa3paboTaHa B COOTBETCTBMM C NpHKa3oM MuHnpocBemienus Poccun ot
31.05.2021r. Ne 287 «O06 ytBepxkacHUMN (heaepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJIapTa OCHOBHOTO 00111ero o0pa3zoBaHus» (B pefakiuu npuka3oB MunmnpocseueHus: PO or
18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31, ot
18.06.2025 Ne 467), npukazom MunucrepctBa mnpocsenieHuss Poccuiickoit ®enepauuu OT
18.05.2023 Ne 370 «O06 yTBepx)aenuu (enepanbHO 00pa30BaTEIHLHON MPOTPaMMBbl OCHOBHOTO
obmero obpazoanus» (¢ uaMeHeHusimu ot 01.02.2024 No 62, ot 19.03.2024 Ne 171, ot
09.10.2024 Ne 704, ot 08.10.2025 No729, ot 10.11.2025 Ne808); mpukazom MuHucTepcTBa
npocsenieHuss PO ot 18.06.2025 Ne 467 «O BHECEHMH W3MEHEHHM B HEKOTOPBIE NMPUKA3bI
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu 1 MuHUCTEpPCTBA MPOCBEIICHUS
Poccuiickoii ®epepanuu, kacaromnipecs ¢efepalibHbIX TOCYIapCTBEHHBIX O00pa30BaTeIbHBIX
CTaHJapTOB HAYaJIBHOI'O OOIIEro 00pa30BaHUs U OCHOBHOTO OOIIEro 00pa3oBaHUs»; MPUKA30M
MunuctepctBa mnpocBemeHuss PO ot 08.10.2025 Ne 729 «O BHeceHHMM HW3MEHCHHH B
HEKOTOpBIe mpukazbl MuHucTepcTBa mnpocsemeHus Poccuiickon @enepanuuy, Kacaromuecs
(denepaibHbIX 00pa30BaTENIbHBIX MPOTrpaMM HAYaJbHOTO O0IIEro 0Opa3oBaHUsl, OCHOBHOTO
oOmiero o00pa3oBaHMs U CpeAHero oOliero o00pa3oBaHMs»; MpPUKa3oM MUHHCTEPCTBA
npocsenieHnst PO ot 10.11.2025 Ne 808 «O BHeceHMM HM3MEHEHMII B HEKOTOPBIC MPUKA3bI
MunucrepctBa mnpocBenieHusi Poccuiickoit  @enepauuu, Kacaromuecs — (eaepaibHbIX
0o0pa3oBaTEIbHBIX MPOTPAMM HayaJbHOIO OOIIEro o0pa3oBaHMs, OCHOBHOTO OOIIEro
oOpa3oBaHusI U cpeaHero ooOimero oOpa3oBaHus», Ha ocHoBe DdenepanbHolt paboueit
MPOTPaMMBbI 110 MaTEMATHUKE OCHOBHOTO OOIIEro 00pa3oBaHuUs.

PaGouast mporpamma mo mMarematuke oTpaxkaer ocHoBHbIe TpeOoBanus ®I'OC OO0
JUYHOCTHBIM, METAaNpPEAMETHBIM U TPEJAMETHBIM PE3YJIbTaTaM OCBOEHHUS 00pa30BaTEIbHBIX
mporpamMm H Ja€T MpeCTaBICHUE O IENsIX 0OYUYEeHHs], BOCIIUTAHUS U Pa3BUTHUS, O0yUarOIINXCS
cpencTBaMu y4eOHOTO TPEIMETa, YCTaHABJIMBACT 0053aTEIbHOE MPEIMETHOE COJEpKAHUE,
MpeayCcMaTPUBAET PaCIpPEIEICHUE €ro Mo KjiaccaM U CTPYKTYpHpPOBAHHE €ro MO pasieiiaM U
TeMaM Kypca, Ha€T pachpeseieHre Y4eOHBIX YacOB MO TEMATHUYECKUM pas3fesiaM Kypca U
MpeayCcMaTPUBACT TMOCJEI0BATCIbBHOCTh HMX M3Y4YEHUS C YYETOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Yy4eOHOro Tmpolecca, BO3PAacTHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi; ONpeAessieT BO3MOXKHOCTU TMpeAMeTa IJisi pealu3aluud TpeOOBaHWM K
pe3yibTaTaM OCBOEHHS MPOTrpaMMbl OCHOBHOTO oOmero oOpas3oBaHus, TpeOOBaHUN K
pe3ynbTaTam 00y4eHHUsI MaTeMaTHKe, a TAKKE OCHOBHBIX BUOB JIEATEIbHOCTH O0YUYaIOIIUXCS.

OBIIASA XAPAKTEPUCTHUKA YUYEBHOI'O KYPCA «BEPOSTHOCTh H
CTATUCTHUKA)»

B coBpemeHHOM 1IM()POBOM MUPE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE OOMIBIIYIO
3HaYUMOCTb KaK C TOYKU 3PEHMSI MPAKTUUECKUX MPUIIOKEHHUH, TaK U UX POJIM B 00pa30BaHUH,
HEOOXOUMOM KaXXA0My 4enoBeKy. Bo3pacTtaer uncno npodeccuii, mpu oBlageHUH KOTOPHIMU



TpeOyercst xopoias 0a3oBas IMOATOTOBKa B OOJACTH BEPOSTHOCTH U CTAaTHCTUKH, TaKas
MOJrOTOBKA Ba)KHA JJI MPOJOJDKEHHs] O0pa30BaHMA U ISl YCHEIIHON Npo¢ecCHOHaIbHOU
Kapbephl.

Kaxnaplii 4enmoBEeK MOCTOSSHHO INPUHUMAET PEIICHUS HAa OCHOBE HMMEIOIIHUXCS Y HEro
JNaHHBIX. J[71s1 00OCHOBAHHOTO MPHUHSTHS PEIICHUS B YCIOBUSAX HENOCTaTKa WM H30bITKA
uHbopMaIMi HEOOXOJMMO B TOM YHCJIE XOpOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHYECKOE MBIILICHUE.

NMeHHO mMO3TOMY BO3HUKJIA HEOOXOAUMOCTh (GOPMHUpPOBaTH Yy  OOydYaroIIMXCA
(YHKIMOHATIBHYIO TPAMOTHOCTb, BKJIIOYAIONIYIO B C€0sl yMEHHUE BOCIIPUHUMATH U KPUTHUYECKU
aHAJIM3UPOBaTh HMH(MOPMALIMIO, TPEACTABICHHYI0 B pa3IUYHbIX (opMax, IOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTMX peaJbHBIX NPOLECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH
MIPOCTEUIINE BEPOSITHOCTHBIE PACYETHI.

HEJIN U3YUEHMA YYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA»

[lenpto W3y4eHUS BEPOSTHOCTH M CTAaTHCTUKH SBISETCS HCIONB30BAaHHE €€ Kak
MHCTPYMEHTa TpU pEHIeHWH Kak MaTeMaTH4eCKMX, TaK M MPaKTHYECKUX 3aj]ad,
BCTPEYAIOIIUXCS B PEAIbHOM JKU3HU.

OOyuaromuiics JOJKEH HAyUWUThCS ONPEAENATh I'€OMETPUUYECKYIO (UTYpY, OINHUCHIBATH
CIIOBAaMU YEPTEX WIM PHUCYHOK, HANTH IUJIOLIa[b 3EMEJBHOIO0 Y4acTKa, pPacCUUTHIBATH
HEOOXOUMYIO JUIMHY OIITOBOJIOKOHHOTO KaOenst WM TpeOyemble pa3Mepbl Tapaxa i
aBTOMOOMJIS.

[Ipn pemeHun 3aad MPAKTHUECKOTO XapakTepa OOYyYaIOUIUICS YYHUTCS CTPOUTH
MaTEeMaTHUYECKHE MOJENH pPEeaJbHBIX JKU3HEHHBIX CUTYyallMid, TPOBOAWUTH BBIYUCICHUSA H
OILICHMBATh MOTyUYEHHBIH PE3yIbTAaT.

Oco0eHHOCTh YueOHOro Kypca yriIyOJIE€HHOIO M3Y4YEHHUS T€OMETPUH COCTOUT B TOM, UTO
oOyuJaroruecs: He IPOCTO 3HAKOMSITCS C ONPEIeJICHHBIMU OHATHUAMH, & YBEPEHHO OBJIQJICBAIOT
nMu. CyliecTByOIIHME TEMbI MpOorpaMMbl 0a30BOr0 Kypca N€OMETpUM H3ydaroTcs Ha Oosee
IyOOKOM ypOBHE, a oOOydarniuecs MPpUOOpETArOT yMEHHUs, MOMOTAlolIMe UM YBEPEHHO
MPUMEHSTHh CBOM 3HAHUS HE TOJIbKO B MAaTEMAaTUKE, HO U B CMEKHBIX MPEIMETaX, MPEXKJIE BCErO
¢uszuke u MH(POPMATHUKE, a TaKXkKe IOJb30BATHCS IOJYYCHHBIMU 3HAHUSIMH TPU pEIICHUU
MPAKTUYECKUX 3aJ1au.

3HaKOMCTBO B Y4YeOHOM Kypce C OCHOBHBIMU MpHHLMIIAMU cOOpa, aHaiuza M
NPEJICTaBICHNUS JaHHBIX U3 Pa3IMYHbIX cep *KU3HU 00IlecTBa M rocynapcTBa MPHOOIIAET
oOyuaromuxcsi K OOIIEeCTBEHHbIM HHTepecaMm. M3ydeHne OCHOB KOMOWHATOPUKU DPa3BUBAET
HABBIKM OpTaHW3alliy Tepedopa W MmojcyEéTa Yrciia BapUaHTOB, B TOM YHCIE B MPUKIAIHBIX
3a/1a4ax. 3HaKOMCTBO ¢ OCHOBaMHU Te€OpuHU rpadoB co37aéT MaTeMaTUUECKUN (yHIaAMEHT st
(dbopMHUpOBaHUS KOMIIETEHUMHA B 00JacTd MHPOPMATUKUM W LUPPOBBIX TexHOiorui. llpu
W3YYCHUH CTAaTUCTHKH M BEPOSTHOCTH OOOTAIAIOTCS MPEACTaBICHHUS OOYJaromMXcs O
COBPEMEHHOW KapTHMHE MHpa U METOJAaX €ro MCCienoBaHus, (OpMHUPYETCs TOHUMaHUE POIU
CTAaTHUCTUKH KaK UCTOYHHKA COIMAIILHO 3HAYMMOW HH(OPMAIMH U 3aKJIabIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHHSI.

MECTO YUEBHOI'O KYPCA «BEPOATHOCTH U CTATUCTUKA» B YYHEEHOM

IIJIAHE

B cooTBercTBUMM ¢ [NaHHBIMH UEISIMH B CTPYKType MporpamMmbl Y4eOHOTO Kypca
«BeposTHOCTh M CTaTUCTUKA» OCHOBHOTO O0IIEro oO0pa3oBaHHUS Ha YriayOJEHHOM YypOBHE
BBIJICTICHBI CIEIYIOIINE COJepKaTelbHO-MeToandeckue nuHuu: «llpencraBneHue NaHHBIX U
omnucarenbHasl CTaTHCTUKa», «BeposaTHocTb», «DnemMeHThl KOMOWHATOpUKW», «BBeneHue B
Teoputo rpadoBy», « MHOKECTBAY», «Jlorukay.



Conepxanne nmHuM «lIpencraBieHue JaHHBIX M ONMCATENIbHAsl CTATUCTHKA» CIYKUT
OCHOBOM /11 (hOPMHUPOBAHMSI HABBIKOB pabOThI ¢ MHPOPMALIMEH: OT YTEHUSI U WHTEPIPETALIUU
UHpOpMalMK, MpPEICTaBICHHOM B Tabiuuax, Ha JuarpamMmmax M rpadukax, no coOopa,
OPEACTABICHNS W AaHAJIW3a JAHHBIX C HCIOJIB30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK
cpenHuX U pacceuBaHus. Pabotas c pgaHHbIMH, OOyd4arollMecsi y4yaTcsi CUYMTBIBaTh U
UHTEPIPETUPOBATh [AHHBIE, BBIABUIaTb, APTYMEHTHUPOBaTb W KPUTHUKOBATH IPOCTEHIINE
TUIOTE3bl, Pa3MBIIUIATh Hajl (DaKkTOpamu, BBI3BIBAIOIIMMHU H3MEHYHMBOCTh, M OLEHUBATh HMX
BJIMSIHUE HA PACCMATPUBACMbIE BEJINYMHBI U ITPOLIECCHI.

VHTyUTMBHOE  NPEACTABICHHE O  CIy4allHOM  W3MEHYMBOCTH,  HCCIEIAOBAHUE
3aKOHOMEPHOCTEN W TEHAEHUHUHW CTAHOBUTCS MOTHMBHUPYIOLIEW OCHOBOM Il U3yYEHHUS TEOPUU
BeposiTHOCTEH. bBosblmioe 3HaueHHME MMEIOT MPAKTHYECKHE 3aJaHusl, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMH MOJEISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJMUTCS KaK Mepa MpaBaonoao0us ciydailHoro coObitus. 1lpu
M3YYEHUHU y4eOHOro Kypca 00yyaromuecs 3HaKOMATCA € MTPOCTEUIIMMHA METOAAaMU BbIYUCIIEHUS
BEPOSITHOCTEM B CIIy4ailHbIX 3KCHEPUMEHTaX C PAaBHOBO3MOXHBIMH 3JEMEHTapHBIMU
UCXOJaMH, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJISIOUIMMH CTaBUTh U pelIaTh 0OJIee CIIOKHBIE
3a/1auu.

B y4eOHbIl Kypc BXOIST HadallbHbl€ NPEJICTABICHUSA O CIyYallHBIX BEJIMYMHAX U HX
YHUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTo Kypca OCyIIECTBISETCS 3HAKOMCTBO O0YYaIOUIMXCS ¢ MHOYKECTBAMHU
U OCHOBHBIMHU OIlIEpalldsIMM HaJ MHOYKECTBAMH, PACCMAaTPUBAIOTCA IMPUMEPBI NPUMEHEHUS
rpadoB 1 3JIEMEHTOB TEOPUU MHOXKECTB JJI PELUICHUS 33]1a4, a TAK)KE HCIOJIb30BAHMS B IPYTHUX
MaTeMaTUYECKHUX KypcaxX U y4eOHBIX MpeaAMeTax.

Ha u3yuenue yueOHOro kypca «BeposTHOCTh M cTaTUCTHKa» oTBoauTcs 102 yaca: B 7
kimacce — 34 gaca (1 gac B Hegeno), B 8 kimacce — 34 4daca (1 gac B Henmeno), B 9 kimacce — 34
yaca (1 gac B Hezento).

COILEPKXAHUE OBYYEHUSA
7 KIIACC

[IpencraBieHne qaHHBIX B BUAE TAOIUII, TUArpaMM.
3anosHeHue TaO0JIML, YTEHHWE M IOCTPOCHUE CTOJIOMKOBBIX (CTONOYATBIX) M KPYTOBBIX
ararpamm.

Urenne rpadMKoB peaabHBIX MPOIIECCOB.

W3Bnevyenne nuGopmManny U3 JuarpamMmm 1 TabJnl, UCTIOIb30BaHUE U MHTEPIIPETAllUs JaHHbBIX.
OnucarenpHasi CTaTHCTHUKA: cpeAHee apupMeTHUecKoe, MeAMaHa, pa3Max, HaumOoJjbllee U
HauMEHbIIIee 3HAYEHUS, KBAapTWIH, CpEJHEe TapMOHUYECKOe, CpeJHEe TapMOHHYECKOEe
YHCJIOBBIX TaHHBIX.

[Ipumeps! ciyyaltHOM U3MEHUYMBOCTH MPU U3MEPEHUSIX, B MACCOBOM MPOU3BOICTBE, TEHACHIINU
U cllyyaiiHble KoJjieOaHusl, TPYIIHUPOBKA JTaHHBIX, MPEACTABICHUE CIy4allHOM M3MEHUYMBOCTH C
MOMOIIIBIO AMATPAMM, YaCTOThI 3HAYCHHH, CTATUCTHUECKAs YCTONINBOCTb.

I'pad, Bepmmna, pedbpo. Crenenp BepumnHbl. Yucino pédep M cymMmapHasl CTENEHb BEPILIHUH.
[Tonstue o cBa3ubix rpadax. [lytu B rpadax. Lenu u nukisl. O0xoa rpada (iyIepoB MmyTh).
[Tonsitue 00 opuenTupoBanHOM rpade. Pemenue 3agau ¢ nomoiibio rpados.

YTBepkaeHUsT U BbICKaszbiBaHUs. OTpUIlaHWE YTBEPXKIACHHS, YCIOBHBIC YTBEPIKICHUS,
oOpaTHbIE U PABHOCWIbHBIE YTBEPKICHUS, HEOOXOAUMBIE U IOCTATOUYHBIE YCIOBHSI, CBOMCTBA U
npusHaku. [[poTuBOMONOKHBIE YTBEPKIEHUS, T0KA3aTEIBCTBA OT IPOTUBHOTO.

CnyyailHplli SKCHEpUMEHT (OMBIT) W clydailHOoe coObITHe. BeposTHOCTP M dYacToTa
CIIy4alilHOTO COOBITHSA. POJIb MajOBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B
MPUPOJIE U B OOIIECTRE.



8 KITACC

MHOX€eCTBO U MOJMHOXKECTBO. [IpuMepsl MHOXKECTB B OKpy»katoleMm Mupe. Ilepeceuenune
U o0beMHEHNE MHOKECTB. [uarpamMmmsl Ditnepa.

UucnoBbie MHOXKecTBa. [Ipumepbl MHOXKECTB U3 KypCcOB anreOpbl M T€OMETPUH.
[lepeuriciieHne 3JE€MEHTOB MHOECTB C MOMOIIBI0O OPraHW30BaHHOTO Mepedopa U TMpaBuiia
yMHOkeHU. DopMyIia BKIIFOUEHUSA-UCKITIOYEHNUS.

DOneMeHTapHbIe  COOBITHA.  BeposTHOCTH — ciydaHBIX — cOObITHA.  OMBITBI €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CTy4aliHbII BBIOOD.

N3mepenne paccerBaHUsl YMCIOBOTO MaccuBa. Jlucriepcuss U CTaHIApTHOE OTKIOHEHUE
yucioBoro Habopa. CBoiicTBa [HCIEPCMM U CTaHAAPTHOTO OTKJIOHEHHA. JluarpaMmbl
pacceuBaHUs IByX HaOJ01aeMbIX BeJIMYMH. JIMHEitHas CBA3b HA IHMAarpaMMe pacCerBaHUS.

HepeBo. [epeBo ciiyqallHOTO 3KcniepuMenTa. CBOMCTBA IEPEBbEB: €AUHCTBEHHOCTD Iy TH,
CBSI3b MEK/ly YUCIIOM BEpILUH U yuciioM pédep. [lonstue o iockux rpadax. Pemenue 3anau c
IIOMOLIBIO IEPEBLEB.

Jlornueckue coro3bl «M» n «JIN». CBsI3b MEXKy JTOTHUECKUMH COI03aMHU U ONEpALUSIMU
HaJ MHO)XecTBaMHU. VIcriosib30BaHuE JIOTHYECKUX COI030B B airedpe.

Cnyualinple COOBITHS KaK MHOXECTBA DJIEMEHTApPHBIX COObITHI. [IpoTHBOMONIOXKHbBIE
coObITusa. Onepanuu Haja coObITUsIMU. DPOpMyJia CII0)KEHUS BEPOSITHOCTEH.

[IpaBWIO0  yMHOXKEHHS  BEPOSITHOCTEM. YCIOBHAs BeEpOATHOCTb. lIpencraBnenue
CIIy4yallHOTO PKCIIEpUMEHTa B BUJIE JiepeBa. HezaBucrumbie COOBITHS.

9 KJIACC

KomOunaropHoe npaBuiio ymHoxkenus. IlepectanoBku u ¢akropuan. Yucno couetanuit u
TpeyroabHuK [lackams. CsoucrtBa umcen couyeranunii. bunom Hprorona. Pemenuwe 3amau c
MCII0JIb30BAaHUEM KOMOWHATOPHKHU.

['eomerpuyeckas BepoaTHOCTh. CiydailHblii BEIOOP TOUKH U3 (UTYPHI Ha MIJIOCKOCTH, U3
OTpe3Ka, U3 AYT OKPYKHOCTH.

UcnbiTanus. Ycnex u Heyaaua. Cepust ucnibITaHUM 0 niepBoro ycnexa. Cepust UCTIBITAHUN
bepuymnu. BepositHoctu coObiTuii B cepum ucnbiTanuii bepuymmm. CiydaitHbiii BeIOOp U3
KOHEYHOI'0 MHOKECTBA.

CnydaiiHasg BeJMUMHA U pacrpeiesieHue BeposiTHocTel. [Ipumepsl ciaydailHbIX BEIUYMH.
Baxxnpie pacnpenesieHuss — YUCIO TMOMNBITOK B CEPUU HCIIBITAHUM A0 MEPBOr0 ycrexa U YUCio
YCIEXOB B CEpUU UCTIbITaHUI bepHyuH (reoMeTpruyeckoe 1 OMHOMHUAIBHOE pacipeiesieHus).

MaremaTudeckoe OKHUJIaHHUEC CIIy4alHOMN BCJIMUMHEI. duznueckuit CMBICII
MaTeMaTUYECKOro OxugaaHus. [Ipumepbl WUCHNOIB30BaHUS MAaTEMAaTUYECKOTO OXKUIAHUS.
Jlucriepcrst U CTaHAAPTHOE OTKJIOHEHHWE CIIy4alHOM BelW4YrHbL. CBOMCTBA MAaTEMaTUYECKOTO
OXKHMJAHUS W  JUCliepcud. MareMarudeckoe OXUJAaHWE U JUCIEPCHS  HU3YyYECHHBIX
pacnpeeeHui.

HepaBenctBo UYeOpmméBa. 3akoH OONBIIMX dYHCENl. MaTeMaTHYeCKHE OCHOBAHUS
u3MepeHus: BeposiTHocTel. Poib 1 3HadueHHe 3akoHa OONBLIMX YHCENl B HAayKe, B MPUPOJIE U
oO1iecTBe, B TOM YHUCIIE B COLIMOJIOTMUECKUX 00CIeI0BaHUSIX U B U3MEPEHUSIX.

[VDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TIPOI'PAMMBI YUYEBHOI'O KVYPCA
«BEPOATHOCTb U CTATUCTHUKA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA3OBAHUNA



JIMHHOCTHBLIE PE3VYJIbTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MIPOTPaMMBbI 10 MaTEMATUKE XapaKTePU3YIOTCS B YACTU:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

NPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTEeMaTHUKU, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHXEHHSIM POCCHMCKMX MATEMaTUKOB U POCCHMCKOM MaTeMaTHUYE€CKOU
IITKOJTBI, K UCITOJIh30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKax W MPHUKIATHBIX cepax;

2) TPa’KIAHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS .

TOTOBHOCTBIO K BBHINIOJHEHUIO OOS3aHHOCTEH TpaxJaHWHA W pealu3alid €ero Ipas,
MPEJCTABICHUEM O MaTEMaTHUYECKHUX OCHOBaX (YHKIIMOHUPOBAHUS PAa3JIUYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYP TPaxAaHCKOro 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJICHHIO ATHUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) TPy10BOT0 BOCTIMTAHUSI:

YCTAaHOBKON Ha AaKTHUBHOE Y4YacTHE B PEIICHUM NPAKTHUYECKUX 3a/lad MaTeMaTU4YECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHUYECKOTrO OO0pa3oBaHUs Ha MPOTSHKEHUU
BCEU JKU3HU ISl YCIEIIHON MpOo(ecCHOHATbHON ACSATENBHOCTH U PA3BUTHEM HEOOXOIMMBIX
YMEHHM, 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM UHAMBUIYAIBHON TpaeKTOPUU 0Opa3oBaHus U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOro BOCIIMTAHMS

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY W 3CTETUYECKOMY BOCHPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 3aa4, pEIICHUH, paCCY ACHUI, YMEHUIO BUAETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMS:

OpUEHTAllUe B JIEATEIHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, NPUPOABI M O0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKu Kak cepbl YeIOBEUECKOW JESITeNIbHOCTH, JTaloB €€ pa3BUTHS U
3HQUUMOCTH I pa3BUTHS  UHUBWIM3ALMM, OBJAJCHUEM  SI3bIKOM  MAaTEeMaTUKU U
MaTeMaTUYECKOW KyJIbTypOM KaK CpEeACTBOM TO3HAHHMS MHpA, OBJIAJACHUEM HaBbIKAMU
HCCIIEIOBATENIbCKOM AESTETbHOCTH;

6) pu3HIecKkoro BOCMUTAHUS, (OPMHPOBAHHUA KYJIbTYPHI 3I0POBbS M IMOIHMOHAJILHOTIO
0J1aronoJIy4us:

TOTOBHOCTBIO MPUMEHSATh MAaTE€MaTUYECKUE 3HAHUSI B MHTEpPECax CBOETO 370POBbs, BEACHUS
310pOBOro 00pasa *HU3HHU (3J0pOBOE MUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHITHI U OTIbIXA,
peryisipHas (pusnveckas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HAaBbIKA pedieKCUH, TPU3HAHUEM
CBOETO IMpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHY€eCKOT0 BOCITUTAHNS

OpUEHTAllMed Ha TPUMEHEHHE MaTEeMaTWYECKUX 3HAHWU IS pelieHus 3a7ad B 00JacTh
COXPAaHHOCTH OKPYXAaIoIIel cpelibl, MUIAHUPOBAHUS TMOCTYIKOB M OLIEHKH WX BO3MOXHBIX
MOCJIC/ICTBUM JIJIS OKPY>KAIOIIEH Cpe/lbl, OCO3HAHUEM TJI00aJIhHOTO XapaKTepa dKOJOTUYECKHUX
po0JIeM U TyTeH WX PeIIeHUs;

8) amanTanuu K H3MEHSIOIIAMCS YCJIOBHSIM CONMATBHON W IPUPOIHOI Cpe/bl:
TOTOBHOCTBIO K JIEUCTBUSM B YCIOBUSIX HEOMPEACIEHHOCTH, MOBBIINICHUIO YPOBHSI CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JAESTEIbHOCTh, B TOM UKCIIE YMEHUE YUUTHCS Y IPYTUX



JoJIed, MprUoOpeTaTh B COBMECTHON IESITEIbHOCTH HOBBIC 3HAHUS, HABBIKA M KOMIICTCHIINH U3
OTIBITA APYTHX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, (POPMYIHMPOBATH UACH, IOHSTHS,
rUnoTe3bl 00 00bEKTaX U SBJICHUSX, B TOM UHCIIE paHee HEU3BECTHBIX, OCO3HABATH JE(MUIIUTHI
COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK
BbI30B, TpPEOYIOLUMNA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIe pEHICHUS U JCHCTBUS,
(bopMyIMpPOBaTh U OLIEHUBATH PUCKU U MTOCIIENICTBUS, POPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3VJIBTATBI

B pesymbrare ocBOe€HMsI TporpaMMbl IO MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi y oOydaromerocs OyayT c(opMUpOBaHBI METAPEIMETHEIE PE3YJIbTaThI,
XapaKTEpHU3YyIOIIMECs  OBJIAJICHUEM YHUBEPCAIbHBIMA  ITO3HABATCIBHBIMUA  JCHCTBUSMH,
YHUBEPCATHHBIMH KOMMYHUKATHBHBIMH JEHCTBHSIMH W YHHBEPCAIBHBIMH PETYJISTHBHBIMA
JNEUCTBUSIMU.

ITo3naBaTebHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

ba3oBble J1ornyeckue 1eicTBuA:

- BBIABJIATH M XapaKTepU30BaTh CYUIECTBEHHbIC NPU3HAKUM MaTEMATUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEXAy TOHATUSAMHU, (OPMYJIUPOBATh ONPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBCHHBIN MPHU3HAK KIAaCCH(PHUKAIMU, OCHOBAaHUS [JIsi OO0OOIIEHUS H
CpaBHEHHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;

- BOCHPHHHMMATH, (OPMYIHMPOBATh W MPEOOPA3OBHIBATH CYXKACHHS: YTBEPAUTEIbHBIE WU
OTpHIATEeNbHBIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

- BBISBJISTh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEYHs B (pakTax,
JaHHBIX, HAOMIOACHUSIX ¥ YTBEPXKACHUAX, Mpenjaratb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

- JieslaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JAEAYKTHUBHBIX M HWHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUM 110 aHAJIOTUH;

- pa30uparh J10Ka3aTeabCTBA MATEMaTHMUECKUX YTBEPXKACHUU (IpsIMblE U OT MPOTHUBHOIO),
IPOBOAMTH CaMOCTOSATEIBHO JOKAa3aTEJIbCTBA MaTEeMaTH4YEeCKUMX (PAKTOB, BBICTPAUBAThH
apryMeHTaluI0, IPUBOJIUTH NMPUMEPHI U KOHTPHPUMEPHI, IPUMEHATh METOJI MaTeMaTUYEeCKOU
MHAYKIIMHA, 000OCHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

- BbIOMpaTh cnoco0 pelleHus yuyeOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BEIOMpaTh HaNOOJIee MOIXOASAIINN C YIETOM CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBaregabcKkue 1eHCTBUSA:

- WCTIOJB30BaTh BOIPOCHI KAaK HMCCIEAOBATEIBCKUI MHCTPYMEHT IMO3HaHUs, (OpMyIHpOBaThH
BOIPOCHI, GUKCUPYIOILIME TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATENHHO YCTAaHABIMBATH HCKOMOE
U IaHHOE€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIIMIO, MHEHUE;

- TPOBOJUTH IO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY SKCIIEPUMEHT, MCCIEJAOBAHHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKITY
co0oii;

- CaMOCTOSITEJIbHO (POPMYIUPOBATH OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTaM IMPOBEIEHHOTO
HAONIO/IEHUS, UCCIEOBaHMs, OSKCIEPUMEHTAa, OILIEHWBATh JIOCTOBEPHOCTH IOJIYyYE€HHBIX
pE3yJbTaTOB, BEIBOJAOB U 00OOIICHHUIA;

- MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BbIIBUTaTh MPEANOIOKEHUS O €T0
pPa3BUTUU B HOBBIX YCIIOBUSX.



Pabora ¢ unopmanmeii:

- BBUIBIISITh HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMALNU, AAHHBIX, HEOOXOIUMBIX IS
pelLIeHus 3a1auH;

- BBIOMpATh, AHAIU3UPOBATh, CHCTEMATU3UPOBaTb M HMHTEPIPETUPOBATH HH(OpPMALHIO
pa3IMYHBIX BUIOB U (HOPM IIPEICTABICHMS;

- BbIOMpaTh (OpMy MpEeACTaBIECHUS HHPOPMAUU M WUIIOCTPUPOBATH pPEIIAEMbIE 3a/layu
CXE€MaMH, AMarpaMMaMHy, UHOU IpauKoi U X KOMOMHALIUSAMY;

- OUEHMBATh HAAEKHOCTb HH(OpPMALMHU 1O  KPUTEPUSAM, MNPEIJIOKEHHBIM  WJIH
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHUBeEpPcaIbHble yueOHbIe 1eiiCTBHA:

- BOCHOPUHUMATH M (POPMYIHPOBATH CYXACHHUA B COOTBETCTBUU C YCIOBUSIMH U IENISIMHU
OOIIIeHHs, SICHO, TOYHO, TPAMOTHO BBIP@XATh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHWS IO XOAYy pEeIIeHUs 3aJadd, KOMMEHTHPOBATH IMOYUYECHHBIN
pe3yJbTarT;

- B XoJe OOCYXJEHHUsS 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOH TEeMbl, MPOOJIEMBI,
pelaeMoil 3a7aur, BbICKa3bIBaTh WJICH, HALIEJICHHbIE HA MOMCK PEIIEHUs, COMOCTABIATh CBOU
CYXACHUS C CYKICHUSIMH JPYTHX YYAaCTHMKOB JUAOra, oOHapyXHBaTh pa3iId4Hle U CXOJCTBO
MO3ULNI, B KOPPEKTHOH (opMe GOpMyIMPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

- TPEACTaBIATh pPE3yJbTaThl PEUICHUs 3aJaud, SKCIEPUMEHTA, HCCIENOBaHUs, IPOEKTa,
CaMOCTOATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3aJad MPE3CHTAUUH U
0COOEHHOCTEN ayuTOpUU;

- MOHUMATh W HWCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W HMHIWBHUIYabHOW pabOTHI MpH
peleHny y4eOHbIX MaTeMaTHYeCKHUX 3a/ad, MPUHUMATh IeIb COBMECTHOH [1EATEIbHOCTH,
MJIaHUPOBATH OPraHU3ALKIO COBMECTHOM pabOThI, paclpenensaTh BUAbl padoT, JOrOBapUBaTHCA,
00CyXIaTh MPOIECC U Pe3yIbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

- y4acTBOBaThb B TpYIIOBBIX (opmax padoThl (0OCYykJeHHs, OOMEH MHEHHd, «MO3TOBbIE
HITYPMbD» U WHBIE); BBINOJIHATH CBOI 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
APYTHUMU YJIEHAaMU KOMaH/]Ibl, OLICHUBATh KayeCTBO pe3yJibTaTa U KauyeCTBO CBOErO BKJa/Aa B
oOUIM pe3yNbTaT Mo KpUTEpUsM, CHOPMYJINPOBAHHBIM YYaCTHUKaAMH B3aUMOICHCTBUS.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1elCTBUA

Camoopranusanus:

- BBISIBJISITH IPOOJIEMBI JIJIsl PEILICHUS B )KM3HEHHBIX U YYEOHBIX CUTYalIUSIX, OPUEHTUPOBATHCSA B
Pa3IMYHBIX MOJIX0/IaX MPUHSTHS pelieHuH (MHAUBUAYaJIbHOE, IPYIIIIOBOE);

- CaMOCTOSATENIbHO COCTAaBJISITh IUIAH, AJITOPUTM PEIICHUs 33aJadyu (WM €ro 4acTh), BHIOUpATh
Croco0 pemieHuss ¢ Yy4ETOM HUMEIOIIUXCA PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(GOpPMALIHH.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

- BIAJETh CHOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJISl Mpollecca U pe3yibTara pEeleHUs
MaTeMaTHYeCKOH 3a7jauu, CAMOMOTHBAIIMH U PeIICKCHH;

- INPEABHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PELICHUM 3a4a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEM;



- OIIEHUBAaTh COOTBETCTBUE peE3yJibTaTa JAESITEIbHOCTU IMOCTABICHHON IIEJIH W YCIOBHSIM,
OOBSCHATh TPHUYUHBI JOCTIKCHUS WIA HEIOCTHKEHUS IIeJM, HAaXOJIUTh OMIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;

- BBIpaXaThb OHMOLMH TPU H3YYCHUH MATEeMATHUYECKUX OOBEKTOB U (PaKTOB, JaBaTh
HMOIIMOHAJIBHYIO OIIEHKY PEILICHUS 3a/1a4u.

ITPEIMETHBLIE PE3VJIBTATDBI

K xoniry o0y4yeHus B 7 kiacce 00y4aromuiicst MOIYyYUT CIeAYIOUE TPEIMETHbIE PE3YyJIbTAThI:
Yurate nH(popMaLnio, MPeICTaBICHHYIO B TaOJIUIIaX, HA AUarpaMMaXx, MPEACTABIATh JaHHBIC B
BHJIC TAOJIUI, CTPOUTH CTOJOMKOBBIE (CTONOUYATHIC) W KPYrOBBIE NHUArpamMMbl MO MacCHUBaM
3HAYECHUU.

- OnucelBaTh M HMHTEPIPETUPOBATH pEAJIbHBIE YHUCIOBBIE JAHHBIE, IPEICTABICHHBIE B
Tabnuiax, Ha Auarpammax, rpaukax.

- MHcnonp3oBath [isi ONHMCAHMS JIaHHBIX CTATUCTUYECKHE XApPaKTEPUCTUKHU: CpEIHEe
apudmerrnyeckoe, MearaHa, HaubobIlIee M HAUMEHbLIEEe 3HAUEeHUs, pa3Max, KBapTHIIU.

- lMmeTh mpencraBieHUE O JIOTUYECKUX YTBEPKICHHUSAX M BBICKA3bIBAHUSAX, YMETh CTPOUTH
oTpULIaHMsl, (HOPMYIHPOBATh YCIOBHBIE YTBEPKIACHMS MPHU PELICHUU 3a]ad, B TOM 4YHCIE U3
APYTUX Y4eOHBIX KypCOB, HMMEThb IHPEJACTABICHHE O TEOpEeMax-CBOMCTBAX M TEOpEeMax-
IpU3HAKaX, O HEOOXOJUMBIX M JOCTAaTOYHBIX YCJIOBMSIX, O METOAE JI0Ka3aTeiabCTBa OT
IIPOTUBHOTO.

- IMeTh mpeAcTaBieHuEe O CIy4YalHOM M3MEHYMBOCTH HA MPUMEpPAX PE3YJIbTATOB U3MEPECHUU,
LIEH, (U3NYECKUX BEIUYMH, AHTPONOMETPUYECKHX JIaHHBIX, HMMETh NPEICTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

- Wcnonb30BaTh 11 ONUCAHUS JTaHHBIX YacCTOThl 3HAUYEHW, IPYNIHUPOBATH JAHHBIE, CTPOUTH
TUCTOTPAMMbI TPYNITUPOBAHHBIX TAHHBIX.

- HWcnonb3oBaTh rpadpl Ui pelIeHHs 3ajlady, UMEThb MPEACTaBICHHE O TEPMHHAX TEOPUU
rpadoB: BepinHa, pedpo, Lenb, HUKI, MyTh B rpade, uMeTh npeacraBieHue o0 ooxoae rpada
1 00 OPHUEHTUPOBAHHBIX rpadax.

K koHnmy o0ydenussi B 8 kiiacce o0y4yarOIMics MOJYYMT CJeIyKOIIHe IMpeaMeTHbIe
pe3yJIbTaThl:

- OmnepupoBaTh MOHATHSIMH MHOKECTBA, IIOJMHOXECTBA, BBINOJHATH ONEPALlMA  HaJ
MHOJKECTBaMHU:  OOBEIMHEHUE, TIepeceYeHHe, TMEPEUUCTIATh JJIEMEHTbl MHOXECTB C
MCIIOJIb30BAaHUEM OPTaHU30BAHHOIO Mepedopa U KOMOMHATOPHOTO MIPaBUIa YMHOKEHHUS.

- HaxomuTh BepOSITHOCTH Ciy4ailHBIX COOBITUH B CIIyYaWHBIX OIBITaxX, 3Has BEPOATHOCTHU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIIE B OMNbITAX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, UMETh IOHITHE O CIIy4yaliHOM BBIOODE.

- OnuchiBaTh J@HHBIE C MOMOIIBIO CPEHUX 3HAYEHUH M Mep pacceuBaHus (JUcHepcHs u
CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTh MU MHTEPIPETUPOBATH AUArPaMMBbl PacCEUBaHUA,
MMETh MPEACTABICHUE O CBSI3U MEXIY HAOII0JaeMbIMH BEJIMYMHAMHU.

- ImeTh mpencraBieHue O JiepeBe, O BeplIMHax M péOpax JepeBa, UCHOIb30BAaHUU JICPEBHEB
IIpU PELICHUH 33/1a4 B TEOPUU BEPOSITHOCTEH, B APYTrUX YUEOHBIX MATEMaTHYECKUX Kypcax M
3aJ1a4 U3 IpYruX yueOHbIX MPEAMETOB.

- OmnepupoBaTh MOHITHEM COOBITHUS KaK MHOXECTBA 3JIEMEHTApHBIX COOBITHI CIlydallHOTO
OMbITA, BBIIOJIHATH ONEpalMU HaJl COOBITUSMHU, UCIIOIb30BATh MPU PELIEHUH 33]1a4 JUarpaMMbl
Diinepa, YUCIOBYIO MIPIMYIO, IPUMEHSITH (POPMYITY CIOKEHHS BEPOSATHOCTEH.



- llomp30oBaTbCs MNpPaBWIOM YMHOKEHHMS BEPOATHOCTEM, MCIIOIB30BaTh JEPEBO UL
MPEACTABICHHUS] CIy4alHOrO ONbITa NpH pemeHud 3aaad. OnepupoBarh IMOHATHEM
HE3aBUCUMOCTH COOBITHI.

K koHmy oOydyenuss B9 KJjacce o0y4alIIMiACs TMOJYYHUT CJeAyInHe TMpeaMeTHbIe
pe3yJibTaThl:

- Tlonb3oBaThCsi KOMOMHATOPHBIM TMPABUIOM YMHOXKEHHS, HaXOIUTh YHUCIO IEPECTAHOBOK,
YUCJIO COYETAHMM, MOJIb30BAThCS TPEYTroNbHUKOM llackans mpu pelieHun 3a1ad, B TOM 4YHCIIe
Ha BBIYUCIICHUE BEPOSITHOCTEN COOBITUH.

- Mcnionb30BaTh MOHATHE F€OMETPUUYECKON BEPOATHOCTH, HAXOAUTH BEPOSTHOCTH COOBITUN B
OMbITaX, CBA3AHHBIX CO CIy4YallHBIM BBIOOPOM TOYEK W3 IIOCKOW (UTYyphlI, OTpe3Ka, JJIMHBI
OKPYXHOCTH.

- HaxoguTe BEpOSITHOCTH COOBITHI B ONBITAX, CBA3AHHBIX C MCHBITAHUAMH 10 JOCTHKECHHS
IIEPBOrO YCIIEXA, B CEPUSIX UCIBITAHUN bepHyuin.

- meth mpencTaBieHuE O CIy4YalHBIX BEJIMYMHAX W OMNO3HABaTh CIy4YallHbIE BEJIIMYMHBI B
SBJICHUSIX OKPY’KAOIEro MUPA, OIIEPUPOBATH NOHATHEM «PACIIPEACIIEHUE BEPOSITHOCTEW.

- YMEeTb CTPOUTH pacupeesieHus] BEPOSITHOCTEW 3HAYEHUM CIIyYalHbIX BEJIMYMH B U3YUYECHHBIX
OIBITaX.

- HaxomuTe MareMaTH4ecKOe OKHIAHWE M JUCHEPCHIO0 CIyYallHOM BEJHWYUHBI 110
pacupenesieHu0, MPUMEHATh YHCIOBBIE XapaKTEPUCTUKH H3YUEHHBIX PpACIpPEACIICHUA Npu
pEeLIeHUH 3aa4.

- lMeTh mipescTaBieHHE O 3aKOHE CIIy4YailHbIX YMCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM HM3MEHYMBOCTH, IMOHMMATh MAaTEMAaTHYE€CKOE€ OOOCHOBAHHWE OJM30CTH YacTOThl U
BEPOSITHOCTH COOBITUS. VIMETh mpeacTaBiIeHUE O POJIM 3aKOHA OOJIBIIMX YUCEN B NMPUPOAE U
0OI1IECTBE.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne | HaumeHoBaHWE pasnenos U TeM NporpaMMbl \ KommnyectBo 4acos \ OreKTPOHHbIE (LmdpoBble) 0bpasoBarerbHbIe
n/m Bcero|  KOHTporbHble MpakTnyeckune pecypeel
paboThl paboThl
1 |[Mpencrasnenve gartbix | 4 | I ||https://m.edsoo.ru/X8IRT9ECD |
2 ||Onucarenshan cratuctuka | 8 | I 1 ||https://m.edsoo.ru/ILFUGOQEB |
3 ||CryqaitHas namerumsocTs | 5 | [ 1 |ttps://m.edsoo.ru/8LTY Y XFCB |
4 | |Bsenerive B Teopuio rpados | 4 | [ |https://m.edsoo.r/AKIVVEIJ1 |
5 |Noruka | 3 | [ Ittps://m.edsoo.ru/8RS8ZGOUF |
6 BepodaTHOCTb 1 YacToTa Cry4anHoro 5 1 https://m.edsoo.ru/1EL9OM S7F
cobbITNS
7 MoBTOpeEHne, 06o0LLIEHNE, cucTeMarnsaums 5 1 https://m.edsoo.ru/VCVXMUBZF
3HaHUIA
OBLLEE KONMMYECTBO YACOB MO 3
MPOrPAMME
8 KUIIACC
Ne HanmeHoBaHWe pasaernos 1 Tem Npor paMmb \ KonnyectBo 4acoB \ OneKTPOHHbIE (LMdpoBbIe) 0OpasoBaTerbHbIE
n/m Bcero| KoHTporbHble MpakTnyeckue PeCypCbl
paboThI paboThI
\1 HrlOBTOpeHI/Ie Kypca 7 Kracca H 3 H H \\https://m.edsoo.ru/A3VD2DD20 \
2 |Muoxectsa | 4 | | |https://m.edsoo.r/GOWH78BCH |
3 ||BepostHocTb criyuaiiHoro cobbimus | 4 | 1 | 1 |https://m.edsoo.ru/8M COBGX 9P |
4 ||OnucarenbHas cratucTuka. Paccevanme paHHbix || 5 || 1 I |https://m.edsoo.ru/Y OUSJQGBT |
5 ||Beenetine B Teopuio rpados [EN | |https://m.edsoo.ru/V1IEADTILG |
6 |Noruka | 2 | | |https://m.edsoo.ru/UDZCPBV S7 |
7 Onepaunn Hag, criyv4anHbIMK cobbITnsivn. CriokeHne || 3 https://m.edsoo.rt/E7TOTBSFIP
BEPOSITHOCTEN
8 Y CrnoBHasi BEQOSATHOCTb, YMHOXEHWE BEPOSITHOCTEN, 5 https://m.edsoo.ru/M5N8T397S
HesaBVICMble CODbITUS
9 ||NosTopetine, obobiuerme, cuctemarnsaumsa sHanmin | 5 || 1 | |ttps://m.edsoo.ru/FB5FKQF2N |

‘OBLLLEE KOIMMYECTBO YACOB 110 NPOIrPAMME



https://m.edsoo.ru/X8IRT9ECD
https://m.edsoo.ru/ILFUGOQEB
https://m.edsoo.ru/8LTYYXFCB
https://m.edsoo.ru/AKIVVEIJ1
https://m.edsoo.ru/8RS8ZG0UF
https://m.edsoo.ru/1EL9OMS7F
https://m.edsoo.ru/VCVXMUBZF
https://m.edsoo.ru/A3VD2DD2O
https://m.edsoo.ru/GOWH78BCH
https://m.edsoo.ru/8MC0BGX9P
https://m.edsoo.ru/Y0U8JQGBT
https://m.edsoo.ru/V1EADTJLG
https://m.edsoo.ru/UDZCPBVS7
https://m.edsoo.ru/E7OTBSFIP
https://m.edsoo.ru/M5N8T397S
https://m.edsoo.ru/FB5FKQF2N

9 KJIACC

Ne | HameHoBaHWe pasaernos 1 Tem Npor pammb \ KonnyectBo Yacos \ OnexTPOHHbIE (LmdpoBbIe) 0OpasoBaTerbHbIE
n/n Becero|  KOHTponbHble MpakTuyeckune pecypeel
paboThI paboTbl
1 |[NosTopetine kypca 8 knacca | 3 | | Inttps://m.edsoo.ru/SEK6DGOW4 |
2 |[3nemerTsl komBMHaTOpMKM | 6 | | |Inttps://m.edsoo.ru/VITTXSB5N |
\3 Hreomepr-leCKaﬂ BEPOSITHOCTb H 3 H H “https://m.edsoo.ru/T6VV9VO19 \
\4 HI/IcnblTaHMﬂ BepHynm H 6 H H “https://m.edsoo.ru/GU K2C9DVF \
5 |[CryvaitHas Bernunna | 3 | | ||https:/m.edsoo.ru/P5E8L ZIC7 |
6 YucrioBble Xapak TEPUCTUKM CIyHanHbIX 6 https://m.edsoo.ru/U91TNCHNO
BESNYMNH

\7 H3aKOH BorbLLNX Ymcen H 3 H H Hhttps://m.edsoo.ru/6LI HQZ6Y 2 \
8 MNosTOpeHne, 06obLLeHNE, cucTemarnsaumns 4 1 https://m.edso0.ru/39X 193J5D

3HaHWUN

OBLLEE KOINMMYECTBO YACOB IO
NPOIrPAMME



https://m.edsoo.ru/SEK6DG9W4
https://m.edsoo.ru/V9TTXSB5N
https://m.edsoo.ru/T6VV9V019
https://m.edsoo.ru/GUK2C9DVF
https://m.edsoo.ru/P5E8LZIC7
https://m.edsoo.ru/U91TNCHN0
https://m.edsoo.ru/6LIHQZ6Y2
https://m.edsoo.ru/39X193J5D

MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON

MNPOT'PAMMBI
7 KJIACC
Kon . o
DOBEDIEMOrO IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
posep MPOrpamMMbl OCHOBHOTI'0 0011110 00pa3oBaHust
pe3yabTara
5 BeposiTHOCTD U cTaTUCTHKA
YwnTate HHPOPMAIIHIO, IPEACTABICHHYIO B TaONHIaX, Ha JUarpaMMax, IpeACTaBIsATh JaHHBIC B
5.1 BUJE TaOJUI, CTPOUTH AHAarpaMMbl (CTOJIOMKOBBIE (CTONOUATHIE) U KPYTOBbIE) MO MaccHBaM
3HAYEHUHN
59 OnuceBaTh M UHTEPIIPETUPOBATH PEabHBIC YNCIOBBIC JaHHBIC, IPEACTABICHHBIC B TA0INIAX,
' Ha JIuarpammax, rpadukax
53 Hcnons30BaTh sl ONMUCAHUS JAHHBIX CTATHCTUYECKHE XapaKTEPUCTHKHU: cpeaHee apudmeru-
' gecKoe, MellnaHa, HauboJIblllee U HAaNMEHbIIIee 3HAYCHHS, pa3Max
54 Hmets npencraBieHne 0 CIiydyalHOW M3MEHYMBOCTH Ha MpUMepax IeH, (U3NUSCKIX BEIHIHH,
' AHTPOIIOMETPUUECKUX JTAHHBIX, UMETh MPECTABICHHE O CTATUCTUYECKON YCTOHYUBOCTH
8 KIIACC
Kon . .
HDOBEDAEMOLo IIpoBepsiemble IpeIMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOIT 00pa30BaTeJIbHOI
poBep MPOrpamMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
pe3yJbTara
5 BeposTHOCTE 1 cTaTHCTHKA
51 UzBnekats u mpeoOpa3oBHIBaTH WHPOPMAIHMIO, MPEICTABICHHYIO B BHAE TaOIHIl, TUATPaMM,
' rpa¢uKoB, NPEACTABIATE JaHHbIC B BHJIEC TAOMHIL, TUarpamMm, Tpadukos
59 OnwuceiBaTh JaHHBIE C TOMOINBIO CTATUCTUYECKUX MOKA3aTeNeil: CpemHuX 3HAUYCHHH U Mep
' paccenBanus (pa3Max, TUCIIEPCUS B CTAHAAPTHOE OTKIOHCHHE)
53 HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUH W YaCTOTHI COOBITHIA, B TOM YHCIIE MO pe3yjbTaTam
' W3MEpPeHU U HaOoIeHn i
54 Haxoauthe BeposSITHOCTH CIy4alHBIX COOBITHMH B OIBITAaX, 3Hass BEPOSTHOCTH 3JIEMEHTapHBIX
' COOBITHH, B TOM YHCJIE B OTIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHAMHU
55 Ucnonb3oBaTh rpaduyeckrie MOAETH: IEPEBO CIIYYaHOTO SKCIICPUMEHTA, TUarpaMMbl Diiepa,
' YHCIOBas psMast
OnepupoBaTh TOHATUSMH: MHOXECTBO, TIOJJMHOXECTBO; BBHIMIONIHATH  OMEpaIk  HaJ
5.6 MHOKECTBaMH: OOBCJMHCHHUE, MEepeceueHre, JAOMOMHEHHUE; MEePEUUCIIATh DIEMEHTHl MHOXECTB,
MIPUMEHSATH CBOMCTBA MHOXKECTB
Hcnonp3oBate rpadudeckoe MpencTaBIeHHe MHOXKECTB U CBs3EH MEXKIY HUMH IS OIHCAHHS
5.7 MIPOIIECCOB W SIBJICHWW, B TOM YHCJIE MPH PEHICHWU 3a7ad U3 JAPYruxX Yy4eOHBIX MPEIMETOB U

KypCOB




9 KJIACC

Kon . ~
DOBEDSIEMOro IIposepsieMble NpeaMeTHbIE pe3yJbTAThl 0CBOCHHMS OCHOBHOM 00pa3oBaTe/IbHOM
posep NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus
pe3yJjbTara
5 BeposiTHOCTD U cTaTUCTHKA
51 W3Biekats u mpeoOpa3oBBIBATh WHGOPMAIIMIO, MPEACTABICHHYIO B PAa3JIMYHBIX HCTOYHHUKAX B
BUJIC TAOJUII, AUATPaMM, FPaQHUKOB, MPEICTABIATE TAaHHBIC B BUJE TaOIHII, THarpamMM, TpaduKoB
50 PemaTs 3amaun OopraHN30BaHHBIM MepeOOPOM BapHAHTOB, a TAKXKE C HCIOJB30BAHUEM KOMOH-
HATOPHBIX [IPAaBUI U METOZOB
5 3 Hcnonp3oBaTh onucaTenbHble XapaKTePUCTUKU JJIi MACCUBOB YHCJIOBBIX JAHHBIX, B TOM UYHUCIIE
CpelHHe 3HaYeHUs U MEephl PacCEUBaHUS
54 Haxoaute 4yacToThl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHUCIIE MOJB3YSICh PE3yJbTaTaMu
MPOBEAEHHBIX U3MEPEHUI U HaOIr0AeHU I
HaxomuTps BEpOSTHOCTH CIIyYalHBIX COOBITHH B M3yYEHHBIX OMBITAX, B TOM UYHCIE B OMBITaX
5.5 C paBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITUSIMHU, B CEPHSIX MCIBITAHUI JO MEpPBOTrO ycrexa,
B cepusX ucnblTaHui bepryu
5.6 Mmets npencraieHue o ciryyailHON BeJIMUMHE U O paclpeAeIeHUH BEpOATHOCTEH
5 7 HNmeTs mpeicTaBieHHEe O 3aKOHE OONBIIMX YHCET KaKk O TMPOSIBICHUM 3aKOHOMEPHOCTH B

CIIy4aifHOW U3MEHYMBOCTH ¥ O POJIM 3aKOHA OOJBIINX YHCEN B IPUPOJIE U O0IIECTBE

MHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 31€eMEHT COIep:KaHUsl
5 BeposTHOCTE U cTaTUCTHKA
IIpencraBieHne AaHHBIX B BHJE TaOiuIl, auarpaMm, rpadukoB. 3arojHEHHE TaOJHUIl, YTCHUE
51 U IOCTPOCHUE JUarpamMMm (CTONOMKOBBIX (CTONOYATHIX) W KpPYroBHIX). UTeHHE TpauKoB
' peanbHBIX TporeccoB. l3BieueHne wWHPOpMAIMKA W3 OUArpaMM W TaOIUIl, WCIIOIH30BaHHE
Y MHTEPIPETAINS JAHHBIX
59 OrnucaresnbHas CTATUCTHKA: CpeHee apudMeTHYecKoe, MellnaHa, pa3Max, HauOoJbllee W Hau-
' MeEHbIIIee 3HAYCHHST HaOOpa YUCIIOBBIX TaHHEIX. [IpuMeps! ciryqaiiHOH H3MEHINBOCTH
CrnydaiiHbIi SKCHeprMeHT (OIBIT) U cioy4aiiHoe coObithe. BepostHocTh 1 acToTa. Pone maio-
5.3 BEPOSITHBIX U TPAKTHYECKU JOCTOBEPHBIX COOBITHII B mpupone u B obmectBe. MoHeTa U Wr-
paibHas KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepumua, pebpo. Cremens BepmmHbl. Ymcino pébep W cyMMapHas CTEICHb BEPIIUH.
5.4 Ipencrasnenue o cesazHoctu rpada. Llenn n nukiel. [lytu B rpadax. O6xoxn rpada (sitnepos

nyTh). [IpencraBienue 06 opueHTHPOBaHHOM Tpade. Pemenue 3anau ¢ momonipio rpados




8 KIIACC

Kopn

npOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

BepOSITHOCTI) " CTaTUCTHUKA

5.1

[IpencraBnenue qaHHBIX B BUJIE TaOJIHII, TUarpamMMm, TpaduKkoB

5.2

MHO)KCCTBO, OJIEMCHT MHOXXECCTBA, IIOAMHOXCCTBO. OnepauHH HaJl MHOXCCTBaAMM: 06’I)eI[I/IH€HI/IC,
nepeceyeHue, JOMOJIHCHUC

5.3

CgoiicTBa omepanuii HaJ MHOXXECTBAMH: TIIE€PEMECTHTENFHOE, COYETaTeNbHOE, pacipere-
JUTENBEHOE, BKIIFOYCHUS

5.4

Hcnonb3oBanue rpadu4eckoro MpencTaBICHUs MHOKECTB JIJIs OTIMCAHUS PEATbHBIX MPOIIECCOB H
SIBJICHUI, IPU PELLIEHUH 3aad.

5.5

W3mepenne paccenBaHus HaHHBIX. Jlucrepcus U cTaHAapTHOE OTKIIOHEHHE YHCIIOBBIX HaOOPOB.
Jwnarpamma paccenBaHus

5.6

DneMeHTapHbIe COOBITHS CiTydaiiHoro ombiTa. ChoydaiiHble COOBITHSA. BeposTHOCTH COOBITHI.
OIBITHl ¢ PAaBHOBO3MOXKHBIMHU dJIEMEHTApHBIMU COOBITHAMU. CirydaitHbiii BIOOp. CBS3b MEXKITY
MaJIOBEPOSTHBIMHU U IPAKTUYECKH JOCTOBEPHBIMHU COOBITUAMU B TIPUPOJIE, OOILECTBE U HAYKE

5.7

HepeBo. CpoiicTBa JepeBbeB: €IUHCTBEHHOCTh MyTH, CYIIECTBOBAHNUE BUCSIYEH BEPIIUHBI, CBS3b
MEXKIly YHCIIOM BEpIIMH U 9uciiom pédep. [IpaBmiio yMHOXKeHHs. PerieHue 3agad ¢ MOMOIIBLIO
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5.8
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5.9

YcitoBHas BeposaTHOCTD. [IpaBmiio ymHOxeHus. HezaBucuMbie COOBITHS

5.10

IIpencraBnenue skcriepuMeHTa B BUJIE JiepeBa. Pelienne 3a1a4 Ha Hax0KJIEHUE BEPOSITHOCTEH ¢
TIOMOIIBIO JIepeBa CIIy4aifHOTO IKCIIEPUMEHTA, AuarpaMMm Ditnepa
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5.1

IIpencraBnenue maHHBIX B BHAC TaONMIl, qUarpamM, rpaukoB, HHTEpIpETalus TaHHBIX. UTeHHE U
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5.2
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5.3

CoyeTaHus U YUCIIO COUETaHUN

5.4

Tpeyronsuuk [lackans. Pemenue 3a1a4d ¢ HCMONb30BaHUEM KOMOUHATOPUKH

5.5

I'eomeTpuueckas BEPOSATHOCTb. CrnyvaiiHblii BEIOOpP TOYKH u3 ¢burypst
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH

5.6

Hcnpitanue. Yenex u Heyaada. Cepust UCIIBITAHUH 10 IEPBOTO ycIexa

5.7

Cepus ucnisitanuii bepuymnu. BepostHocTr coObITHi B cepun ucnbITanuit bepryim

5.8

CrnyyaiiHas BeJIMYMHA U pacnpeieNieHe BEpOATHOCTEH

5.9

MaremaTnyeckoe OXXKUOAaHUE W JUCIICPCUA. HpI/IMCpI:I MATEMATHYCCKOTO OXHJaHUA KaK TCO-
PETUYECCKOTO CPEAHETO 3HAYCHUSA BEIIMINHBI

5.10

Maremarudeckoe OXKU/IaHUE u Jycrepcus CIly4aiiHOM BEJIUYMHBI
«4HCTIO YCTIEXOB B CEpHUH UCTIbITaHU bepHymmn
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511 [TonsiTne o 3aKoHE OONBIINX YKceN. M3MepeHue BeposSTHOCTEH ¢ TIOMOIIbIO YacToT. Poib 1 3HaueHue
' 3aKOHA OOJIBIINX YHCEN B IPUPOJIC U OOIIEeCTBE

ITPOBEPSIEMBIE HA OI'S 10O MATEMATHUKE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJBHOU IMPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Ko .
S HL:EMOI"O IIpoBepsiemble TPeGOBaAHUS K MPEeAMETHBIM Pe3yIbTATaM 0CBOEHUsI OCHOBHOIA
Tppeﬁ(l))Bamm o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBanus Ha ocHoBe PI'OC
YMeHue onepupoBaTh MOHATHSIMHU: MHOXKECTBO, ITOIMHOKECTBO, OTIEPALNN HaJ MHOXXECTBAMU;
1 YMEHHUE OIEPUPOBATh MOHATHSIMU: rpad), CBA3HBIA rpad, AEpPeBO, IHMKI, MPUMEHATh UX MPH

peIIeHNH 3a1a4; YMEHUE HCIIONIB30BATh rpa)uecKoe MPEICTaBICHNE MHOKECTB IUIS OIMCAHS
peabHBIX MPOIIECCOB U SIBJICHUH, MIPU PEIICHUHN 33144 U3 IPYTUX yIEOHBIX IPEIMETOB

VYmenue OIICPUPOBATH MOHATUAMH: ONPECACIICHUE, aKCUOMA, TECOPEMA, N0KA3aTCILCTBO, YMCHUC
2 pacno3HaBaTb UCTUHHBIC W JIOXKHBIC BbICKA3bIBaHUSA, IMPHUBOAWUTH NPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3bIBaAHUA U OTPUILIAHNA BBICKA3BIBAaHUN

YMeHue onepupoBaTh TOHATHAMH: HaTypallbHOE YHUCIIO, TMPOCTOE W COCTABHOE YHCIIO,
JIEIUMOCTh HATypallbHBIX YHCEN, MPU3HAKH AETUMOCTH, LeJ0e YHCIO, MOIYyJb YHCHa,
3 OOBIKHOBEHHAs JpOOb M JecATHYHAS JPoOb, CTAHAAPTHBIN BUI YHCIA, PAllMOHAILHOE YHCIIO,
HppaLMOHAIBHOE YHCII0, apu(METHUECKUI KBAJIPATHBIN KOPEHb; yMEHUE BBIMIOHATH IEHCTBHS C
YrCIIaMH, CPABHUBATH U YIOPSA0YHMBATEH YHCIIA, TPEJICTABIATH YACIA HA KOOPAWHATHOMN MPAMOIA,
OKPYTJISITh YUCIIA; YMEHUE JeTaTh MPUKHUAKY U OIIEHKY PE3yJIbTaTa BEIYHCICHUH

YMeHue OmepupoBaTh MOHATUSAMH: CTEIEHb C IIeNBIM I[OKa3aTelleM, apHU(pMETHICCKHMA
KBaJ[PaTHBIA KOpPEHb, MHOTOWIEH, anreOpandeckas ApoOb, TOKAECTBO; 3HAKOMCTBO C KOpHEM
4 HATypalbHOH CTETeHH OOINbIe COUHUIBI; YMEHHE BBINONHATH PACUYETHI IO (opMylaMm,
npeoOpa3oBaHUsl ILEJBIX, APOOHO-PAIlMOHANBHBIX BBIPAKCHWH W BBIPAKEHHH C KOPHSIMH,
pasyIoKeHHe MHOTOWICHA HA MHOXKHTENH, B TOM YHCIIE C HCIOJIb30BaHHEM (DOPMYN pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHITHUSAMHU: YHUCIOBOE PaBEHCTBO, yYpaBHEHHME C OJHOM MEPEMEHHOI,
Y1 CJIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOMN; YMEHME peIlIaTh JUHEWHbIE U KBaJpaTHbIE
ypaBHEHUS, IpOOHO-pAIlMOHANBHBIE YPaBHEHUS C OJJHON TIEpEMEHHOMN, CUCTEMBI ABYX JIMHEHHBIX
5 YpaBHCHUH, JWHEWHBIC HEPAaBCHCTBA U WX CHCTEMBI, KBaJpaTHBIC U APOOHO-pAlOHAIBHEIC
HEPAaBEHCTBA C OJHOW NEPEMEHHOM, B TOM YMCJIE IIPU PELICHUU 3a/ad U3 JPYTHUX NPEAMETOB U
IIPAaKTUYECKUX 33Jay; YMEHHME MCIOJIb30BaTh KOOPAMHATHYIO IPAMYI0 M KOOPAHMHATHYIO
TUTOCKOCTD JJIS1 I300paXKeHNUS PEIICHUH YpaBHEHUH, HEPABEHCTB H CHCTEM

YMeHne orepupoBath MOHATHAMHU: QYHKIUS, rpaduK GYHKIUH, HyIH (YHKIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, TNPOMEXKYTKH BO3PACTaHMs, YObIBaHUs, HauOoJiblliee W HaWMEHbIIee
3HaueHMs1 (YHKIMH,; YMEHHE OIEpPHPOBATH IOHATHAMH: TpsAMas NPONOPIHOHAIBHOCTD, JIH-
6 HeliHast (yHKOWs, KBaapatudHas (QYHKIOUS, oOpaTHas MPOIOPIHMOHATBHOCTE, Mapadona,
runepOona; yMeHne CTpOuTh Tpaduku (YHKIWHA, MCHONB30BaTh TpapuKu ATl OMpeNeIeHHs
CBOMCTB TPOLIECCOB M 3aBUCHMOCTEH, [UIsl pELICHUs 3aJa4 U3 JPYruX y4yeOHbBIX MPEeIMETOB U pe-
IBHOM )KU3HH; YMEHHE BBIpaKaTh (OPMyJIaMH 3aBHCHMOCTH MEXK/y BeTHYNHAMHU

YMeHue onepupoBaTh MOHATHAMHE: MOCIEIOBATEILHOCTh, apu(MeTHIecKas U reoMeTpruIecKas
MPOTPECCHU; YMEHHE HCIOIb30BaTh CBOWMCTBA IMOCIEAOBATEILHOCTEH, (OPMYNIBI CyMMBI U
o0IIero 4yieHa Npy PElIeHUH 3ajad, B TOM YHCIIE 33Ja4 U3 JPYTruX y4eOHBIX MPEeIMETOB U pe-
AJIbHOM JKU3HHU

Ymenue peuiath 3aga4 pa3HbIX THUIIOB (B TOM YHUCJIC HA MTPOUECHTHI, JOJIU U YaCTHU, ABUIKCHUEC,
pa60Ty, LHEHY TOBAPOB U CTOMMOCTD ITIOKYIIOK W YCJIYT, HAJIOTH, 3aJa4u U3 obnacTu YIIpaBJICHUA
8 JIMYHBIMUA U CEMEHHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BBIPAXKCHUS, YPABHCHUS, HCPABCH-
CTBa M CHUCTEMBI IIO YCJIOBHUIO 3aldadu, HCCICAOBATb IOJYUYCHHOC PCHICHHUC W OLCHUBATDH
HpaBI{OHOI[O6HOCTI) MOJIYYCHHBIX PE3YyJIbTATOB

9 YMeHue omnepupoBaTh MOHATUSAMH: (UTypa, TOYKA, OTPE30K, MpsAMas, Jiyd, JIOMaHas, Yroll,




Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanns Ha ocHoBe ®I'OC

MHOTOYTOJIbHUK, TPEYrONbHUK, pPaBHOOCAPCHHBI ¥  PABHOCTOPOHHHMA  TPEYTOJBEHUKH,
OPSIMOYTOJBHBIA  TPEYTOJILHUK, MEAWaHa, OWCCEKTpUCa W BBICOTA  TPEYTOJNBHUKA,
YeThIPEXYTOJIbHUK, MApalIeNiorpaMM, poMO, IPSMOYTOJIbHUK, KBAIPaT, TPAICLHs; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C IMPOCTPAHCTBECHHBIMU (DUTypaMu; yMEHHE pPeliaTh 3a7adyd, B
TOM YHCJIC U3 TOBCEAHEBHOM JKU3HH, HA HAXOXKICHHE TEOMETPUICCKIX BEIHYUH C IIPHMECHEHUEM
W3YYEHHBIX CBOUCTB (puUryp U (akToB

10

YMeHue onepupoBaThb MOHATUAMHU: PABEHCTBO  (UTYp, PABEHCTBO  TPEYTrOJIbHUKOB;
MapajuleIbHOCTh U TNEPHEHAUKYIAPHOCTh MPSAMBIX, YrOJ MEXKIY MPSIMBIMH, MEPIESHAUKYISP,
HAKJIOHHAS, IPOEKIus, mogodue Guryp, momoOHbIE TPEYTONBHUKH, CAMMETPHS OTHOCHTEIHHO
TOYKM W OpsSMOH; YMCHHE paclio3HaBaTh pABEHCTBO, CHMMETPUIO M momodme ¢uryp,
MapaJuIeIbHOCTD U EPIEHIUKYISAPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUPE

11

YMeHue oneprupoBaTh MOHATUAMH: JTUHA, PACCTOSHHE, YTOJI (BeIHYUHA YTIIa, CHHYC U KOCHHYC
yria TpeyroJibHHWKa), IUIOMAJb, YMECHHE OIICHUBATh pa3Mephl INPEJAMETOB M OOBEKTOB B
OKPY)KaIoIlleM MHpPE; YMEHUE MPUMEHSTh (HOpMYIbl MIEPUMETpa U IUIOIIAIH MHOTOYTOJbHHUKOB,
JUIMHBI OKPYKHOCTH M TUIOINAIN Kpyra, o0beMa MpsSMOYTOJBHOTO MapajlleNienunena; yMeHue
MPUMEHATh TMPHU3HAKH PABCHCTBA TPEYrOJbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpuroHoMeTpuuecKrue COOTHOIICHUS AJIsS BHIYMCICHUS JUIMH, PACCTOSHUM,
IIoIIaIeH

12

YMeHue n300paxath IIOCKHe (GUTYPHI M X KOMOWHAITUH, TTPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH,
C TIOMOIIBIO HYEPTENHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH
CHUMBOJILHOMY OITUCAHHUIO

13

YMeHue omnepupoBaTh MOHATHAMH: MPSIMOYTONBHAs CHCTEMa KOOPIMHAT, KOOPAWHATHI TOUKH,
BEKTOpP, CYMMa BEKTOPOB, NpPOWM3BEICHHE BEKTOpPa Ha YHCIO, CKAILIPHOE IIPOU3BEICHIHE
BEKTOPOB; YMEHHE HCIIOJb30BaTh BEKTOPbl W KOOPIWHATHI ISl TPEJCTABJICHUS JaHHBIX WU
peIIeHns 3a/1a9, B TOM YHCIIE U3 JPYTHX YICOHBIX MPEIMETOB U PEaIbHOM KU3HU

14

YMeHne oneprupoBaTh MOHATHSIMU: CTOJIOHMKOBEIE M KPYTOBEIE JUArpaMMBI, TaONHUIBI, CpeIHEe
apu¢mMeTHIecKoe, MeinaHa, HauOoJbIIee M HaMEHbIIIee 3HAUCHHUS, pa3Max 4MCIOBOTO HabOopa;
yYMEHHE M3BJICKaTh, HHTEPIPETHPOBATh U MPE0OPA30BBIBATh HHPOPMAIINIO, IPEICTABICHHYIO B
TabNHIaxX ¥ Ha IUarpaMMax, OTPayKaroIlyl0 CBOHCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIIECCOB
SBJICHUH; YMEHHUE PACIIO3HABATh U3MEHUMBBIC BEIMYHUHBI B OKPY>KAIOIEM MUpE

15

YMeHre oneprupoBaTh MOHATHSIMU: CITyJalHBIN ONBIT (CIIy4alHBIN 3KCIIEPUMEHT), DJIEMEHTapHOE
coObITHE (IIEMEHTApHBI WCXOJ) CIy4alHOTO OIBITa, CIydaifHoe COOBITHE, BEpOATHOCTH
COOBITHS; YMEHUE HAXOAUTH BEPOSITHOCTH CIy4aiiHBIX COOBITHH B OMBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTapHBIMHU COOBITUSIMU; YMEHHE pelaTh 3aaul METOJ0M OpraHW30BaHHOTO Iepedopa u ¢
HCIIONIb30BAHUEM IIPABHJIa YMHOXCHUS; YMEHHE OIICHNBATh BEPOATHOCTH PEATBbHBIX COOBITHI 1
SBJICHUH, MOHMMATb POJIb IMPAKTUYECKU AOCTOBEPHBIX U MaJOBEPOATHBIX COOBITUH B OKpY-
’KAIOIIEM MHpE M B KM3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIUX YUCEN U €TO POJIBIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BEIOHPATh MOAXOAAIINI U3yUeHHBIH METO AJIs pelIeHHs 3a1a4H, IIPHBOJUTE IIPHUMEPHI
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE M KU3HU, PACIO3HABATh IPOSIBICHUE 3aKOHOB
MAaTEMATHKA B HCKYCCTBE, OIMCBHIBATh OTAECIbHBIC BBIIAIOIIMECS PE3YJIbTaThl, IOIYYECHHBIE
B XOJI€ Pa3BUTHSA MAaTEMAaTHKH KaK HayKH, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKDPBITHH U
UX aBTOPOB B OTEUECTBEHHOU U BCEMHPHON UCTOPUU

INEPEYEHDB 2JIEMEHTOB COJAEPXKAHUSA, IPOBEPAEMBIX HA OI'S IIO MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uwcna v BEIYUCIICHUS
11 HarypaneHbie u nemnsle uncna. [Ipu3Haky 1eTMMOCTH LHENBIX YACET
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1.2 OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, MPOLICHTHI, 0ECKOHEUHbBIE TIEPUOMUSCKUE IPOOH
1.3 ParnmonanpHbIe yncia. ApudMeTHIecKre orepanyy ¢ parioHATbHBIMUA YHCIIaAMH
1.4 JleiicTBUTENbHBIC YUCcTa. APUPMETHUECKIE ONEPAINN C JCHCTBUTEIEHBIMHI YHCIAMU
15 [TpubmKEHHBIE BEIYHUCICHIS, TIPABIJIa OKPYTJICHHS, IPUKHIIKA H OLIEHKA PEe3yJIbTaTa BEIYHCICHHUH
2 AnrebpanvecKkue BhIpaXKCHUSI
2.1 BykBeHHBIC BBRIpOXKEHUS (BBIPKEHHS C IEPEMEHHBIMU )
2.2 CreneHs ¢ 1enbIM nokaszareneM. CTeNeHb ¢ paldoHaIbHbIM NoKa3zaTeneM. CBOUCTBA CTENEHU
2.3 MHoTrouIeHbI
2.4 Anrebpandeckas 1po0b
25 ApmbMeTI/IqE:CKMﬁ KOpeHb HATypaJlibHOWH cTeneHu. JIeWCTBUs ¢ apU(PMETHUYSCKHUMHU KOPHIMHU
HATYpaJIbHON CTETICHU
3 YpaBHEHHUS U HEPAaBEHCTBA
3.1 Ilensle u ApoOHO-paLMOHANIBHBIC ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH ypaBHEHHH
3.2 Ienbie u ApoOHO-paMOHATBHBIC HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 YucroBsle OCIEN0BaTEIbHOCTH
4.1 [MTocmenoBaTeIbHOCTH, CIIOCOOHI 3aJaHUs TOCIEIOBATEIIFHOCTEH
4.2 ApudmeTrndeckas 1 reoMeTpuIecKkas nmporpeccun. Gopmyina CIOKHBIX ITPOIICHTOB
5 OyHKIMN
OyHKIMA, cnocoObl 3amanus ¢yHKimH. ['padux ¢yHkmu. O61acTh ONpeneneHuss U MHOXECTBO
51 3HaueHni GyHknuu. Hymu ¢yakmmm. [TpoMexxyTKi 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH
¢yHKIIMH. MakcuMyMBl 1 MUHUMYMBI (yHKIMH. Hanbonpinee 1 HauMeHbIIee 3HaYCHUE (DYHKLIUU Ha
MIPOMEXYTKE
6 KoopaunaTs! Ha TIpsSMOH H TIIOCKOCTH
6.1 Koopnunatnas npsamas
6.2 JlexapToBbl KOOPAMHATHI HA INIOCKOCTU
7 I'eomerpus
7.1 I'eomeTpudeckue GUTYpHI K UX CBOHCTBA
7.2 TpeyroabHuk
7.3 MHOroyronbHUKH
7.4 OKpYyXHOCTb U KpyT
7.5 H3mepenne reOMeTpHUECKIX BETHYUH
7.6 Bexkrtops! Ha mIIOCKOCTH
8 BeposTHOCTE 1 CTaTUCTHKA
8.1 OnwmcaTenpHas CTATHCTHKA
8.2 BepostHocTh




Kon IIpoBepsieMblii 3JIEMEHT COAepPKAHMUS

8.3 KombunaTopuka

8.4 MmnosxecTBa

8.5 I'pader

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
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