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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMma 1t oOyuaromuxcst 7 KJ1accoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO TOCYJApPCTBEHHOTO 00Opa3oBaTENbHOIO CTaHJApTa OCHOBHOI'O
obmero oOpa3oBaHHsi € YYETOM M COBPEMEHHBIX MHPOBBIX TpPeOOBaHHIA,
IPEIbIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIMA POCCUKCKOTO
oOpa3oBaHMsl, KOTOpPbIE OOECIEUNBAIOT OBJIAJCHUE KIIOUEBBIMU KOMIETCHIIUAMH,
COCTaBJISIIOLMMH OCHOBY JJIsi HEIIPEPHIBHOTO OOpPa30BaHMSA M CAaMOpa3BUTHUSA, a
TaK)K€ I€JIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOIO M I03HABATEJIBHOIO
pa3BuTHs oOydarmuxcsi. B pabodeil mporpamme y4yTeHbl WIAEU M IOJOKEHUS
KoHuenuuu pa3BuTus  MaTeMaTH4YECKOro oOpa3oBaHusi B  Poccuiickoit
®enepaunu. B snoxy uudposoit Tpanchopmanuu Bcex cdep denoBeUEeCKOH
JIESITEIbBHOCTH HEBO3MOXKHO CTaThb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOl MaTEMaTUYECKOM MOATOTOBKU. YK€ B UIKOJE MaTeMaTHUKa CIIYXKUT
OMOPHBIM TPEIMETOM [JISl U3YYEHHUS CMEXKHBIX TUCUUIUIMH, @ IOCJE IIKOJIbI
peanbHOW HEOOXOJUMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE O0O0pa3oBaHUE, YTO
TpeOyeT MOJIHOLIEHHON 0a30Boil 00111e00pa30BaTEIbHON MOATOTOBKH, B TOM
qHClie U MaTeMaTH4eCKOM. IT0 00yCIIOBIEHO TEM, UTO B HAlIM JHU PACTET YHUCIIO
npodeccuil, CBA3aHHBIX C HEMNOCPEJACTBEHHBIM NPUMEHEHUEM MATEMAaTHUKHU: U B
chepe PKOHOMHKHU, U B OW3HECE, U B TEXHOJOTUYECKUX OOJacCTAX, U Jaxe B
ryMaHUTapHbIX cdepax. TakuM o00pa3oM, Kpyr UIKOJBHUKOB, IJISI KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYMMbIM IIPEIMETOM, PACILUPSIETCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

[IpakTueckass TMOJE3HOCTh MATEMAaTHKXM OOYCJOBJIEHA TEeM, 4TO €&
NpEeIMETOM  SBISIIOTCA  (DyHIaMEHTaJbHble  CTPYKTYpbl  Hallero  MHpa:
IPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBbIE OTHOILEHHUS OT MPOCTEHUIIUX,
YCBAMBAaE€MbIX B HEMOCPEACTBEHHOM OIIBITE, JO JOCTAaTOYHO CJIOXKHBIX,
HEOOXOJUMBIX JJIsi Pa3BUTHS HAyYHBIX U NMPUKIAAHBIX HJed. be3 KOHKpETHBIX
MAaTeMaTUYECKUX 3HAHWNM 3aTPyJAHEHO NOHUMAHHUE IPUHIIMIIOB YCTPOWCTBA U
WCIIOJIb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHE W  HUHTEpPOpETAlUs
pa3HOOOpa3HOW COIMAILHOM, JKOHOMUYECKOW, TMOJUTHYECKON WH(pOpMAIIUH,
Manod(p(eKTUBHA TIOBCEIHEBHAs TMpaKkTU4YecKas JAedareiabHocTh. Kaxmomy
YEJIOBEKY B CBOEH JKM3HHM TPUXOAUTCSA BBINOJHATH PAacUETbl U COCTABIATH
QITOPUTMbI, HAXOAUTb W MPUMEHATH (OPMYJIbI, BIAJAETh MNPAKTUYECKUMU
npuéMaMu TeOMETPUUYECKUX W3MEPEHUN U TMOCTPOCHUM, YUTaTh WH(OpMAIIUIO,
NPEJCTaBICHHYIO B BHJAE TaOJHWI, AUarpaMm U rpaduKoB, KUTb B YCJIOBHSIX
HEOMpeeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.



OpHOBpeMEHHO C pacmupeHueM chep NpUMEHEHHs] MaTeMaTUKd B
COBPEMEHHOM OOITIeCTBE BCE 00JIee BaKHBIM CTAHOBUTCS MATEMATHYECCKUN CTUITh
MBIIUICHUS, NPOSBILIIOMIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLECCE M3YyUEHUS] MATEMATUKH B apceHal MPUEMOB U METOJIOB MBILUICHUS
YeJI0OBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIMS U JEAyKIMs,
o0oOmIeHre ¥ KOHKpeTH3allus, aHajlu3 ¢ CHHTE3, KiIacCUPHUKAIUSI U
cucrteMmarusanus, adctparupoBaHue U aHaiorus. OOBEKThl MaTEeMAaTHYECKUX
YMO3aK/IIOUEHUH, TpaBUia HMX KOHCTPYMPOBAHUS PACKpPBIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BhIPaOOTKE yMEHMs (HOPMYIMPOBATh,
O00OCHOBBIBaTh M JI0Ka3bIBaTh CYKIEHHS, TEM CaMbIM Pa3BUBAIOT JOTMYECKOE
MbllIeHHe. Bexymias posib NpPUHAIIEKUT MaTEMaTUKE U B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHThI MBIIUICHUS U BOCIUTAHUU YMEHUW JAEHCTBOBATh
[0 3aJlaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBAaTh M3BECTHbIE M KOHCTPYHPOBATH
HOBBIe. B mpormecce pemieHust 3agad — OCHOBOM Y4YEOHOH N€ATEIbHOCTH Ha
YpOKaxX MAaTeMaTHKU — Pa3BUBAIOTCS TAKKE TBOpUYECKAas W MPUKIAIHAS CTOPOHBI
MBIIICHHS.

OOyueHue maremaTHKe Na€T BO3MOXXHOCTb pPa3BUBATh y OOyYaroUIuXcs
TOUHYIO0, PallMOHAIbHYI0 U UH(POPMATUBHYIO peub, yMEHUE OTOMpaTh Hambosee
HNOJXOJAIINE  S3BIKOBbIE, CHUMBOJIMYECKHE, TIpaduyeckue cpeacTBa Ui
BBIPKEHUSI CYXKACHUI U HATJISAHOTO UX MPEICTABICHHUS.

HeoOxoauMbiM  KOMIOHEHTOM OOILIEH KyJIbTYphl B  COBPEMEHHOM
TOJIKOBAaHUU  SIBJIsSIETCS  OOIlee  3HAKOMCTBO C  METOJaMU  TO3HAHUSA
NEHCTBUTENLHOCTH, TMPEACTABIEHUE O MpEeAMETe M MEeTOJaX MaTeMaTHKH, HUX
OTJAMYMNA OT METOJOB JPYTUX €CTeCTBEHHBIX M TyMAaHHMTApHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHUS MAaTEMATHKHU JJISl PEHICHUS HAYYHBIX U TMPHUKIATHBIX
3agay. TakuM oOpa3om, MaTeMaTHuecKoe OOpa30BaHHE BHOCHUT CBOHM BKJaja B
dbopmupoBaHue 001IeH KyJIbTYphl UeTOBEKA.

N3ydyenne MaTeMaTHKU TaKKe CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO
YeNI0BeKa, MOHMMAHUI0 KPAcOThl M M3SIIECTBA MATEMAaTUYECKUX PACCYKICHHM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

[IpropuTeTHBIMH LIETSIMU 00yUEHUSI MaTEMAaTHUKE B 7 KJIacce SBIISIOTCA:

— (opMHpoBaHME  IIEHTPAIbHBIX MAaT€MaTHYECKUX TMOHATHH  (4YucIio,
BEJIMYMHA, TeOMEeTpruUecKas Gurypa, nepeMeHHas, BEposTHOCTb, (yHKIHS),
00eCTIeUnBAIOIIINX MPEEMCTBEHHOCTh u MEPCIIEKTUBHOCTh
MaTEeMaTUYeCKOro 00pa3oBaHus 00yUYarOIINXCS;

— Mo/Be/IeHue 00ydarolUXCsl Ha TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSA3M MaTE€MaTHUKH M OKPYXKAIOIIEro MUpa, I[OHUMaHHUE
MaTEeMaTHKH KaK 4acTu OOIIEH KyJIbTyphl YEIIOBEUECTBA,



— pa3BUTUE UHTEIJICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaronmxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMATHUKH;

— (opmupoBanre QyHKIIMOHATEHOM MAaTEMaTHYECKON IPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMaTHYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAbHBIX XU3HEHHBIX CUTYalUAX U MPU U3yUYECHUU
Opyrux  y4eOHBIX  IPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEM, (POPMYITUPOBATH UX HA A3BIKE MATEMATHKU U CO3aBaTh
MaTE€MaTUYECKHE MOJENU, TIPUMEHATh OCBOEHHBIA MaTEMaTUYECKUN
anmnapar IS pelieHus IPAKTUKOOPUEHTUPOBAHHBIX 3ajad,
WHTEPHPETUPOBATh U OLICHUBATh NOJyYECHHBIE PE3YJIBTATHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM maHe Ha H3y4YyeHHE Kypca MaTEMAaTHYEeCKOIro MpaKTUKyMa
oTBOAUTCS 1 yac B HeAento B 7 KJlacce, BCEro 3a oJiMH roj o0yuyenus — 34 yaca.



COIAEPKAHUE YYEBHOI'O KYPCA

OcHOBHBIE JIMHUU COJEPKaHMUS Kypca MaTeMaTHKH B 7 Kiacce: «Anredpay
(«AnreOpanyeckre BbIpAXEHUS», «YPaBHEHUSI U HEPABEHCTBa», «BeposTHOCTH U
CTaTUCTUKA»), «DPyHkuMm», «l'eomerpusi» («l'eomerpuueckue QUIypsl U HUX
cBOMcTBa», «lI3MepeHHne TeoMEeTPUYECKUX BEIUYMH»). JlaHHBIE  JUHUM
pa3BUBAIOTCS NapajuIeIbHO, KaXK[ash B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT APYIOM, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUHU.
Kpome »3Toro, ux oOBEAMHSET JIOTMYECKas COCTABIISIONIAs, TPAJAULIMOHHO
IIpUCyIIass MAaTeMAaTUKE W MPOHU3BIBAIOIIAs BCE MATEMAaTHYECKHE KypChl U
COJZIEPIKATEIIbHBIC JINHUM.

ChopmynupoBanHoe B denepanbHOM TOCyIapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapT€ OCHOBHOTO 00mIero oOpa3oBaHUs TPeOOBaHHE «yMETh OINEPHPOBATH
MOHATUSIMU:  ONpENIEJICHUE, aKCuoMma, Teopema, JI0Ka3aTelbCTBO; YMEHHUE
pacro3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBHICKAa3bIBAaHUIN OTHOCUTCS
KO BCeM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN pacIpeaeisieTcs 0 BCEM
rogam oOyd4eHHsI Ha YPOBHE OCHOBHOro o0miero oOpaszoBaHus. CojaepkaHue
o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOEHHUS paboueit
MPOTPaMMBI, PacHpeleaEHHBIM MO TOoJAaM OOYyYEHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYaroIIHecs
oOparaguch HEOJTHOKPATHO, YTOOBI OBJIAJICHUE MAaTEMAaTUYECKUMH MOHSATHUSIMU H
HABBIKAMH OCYIIECTBIISIIIOCHh MTOCIIEIOBATENBHO U MOCTYMATENIbHO, C COOTIOCHUEM
MPUHITUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY
MaTEeMaTUYECKUX TMPEACTaBICHUN O0OyJaromuxcs, pacimmpsas W Yriayomsas e€,
o0Opa3zysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

7 KIIACC
I'eomerpusn

Hauaneubie nmonstusa reomerpun. Touka, mpsimMas, OTPE30K, Jyd. YTOIL
Buasl yrnos. BeprukanbHele M CMexHbIE yrubl. buccekrpuca yrna. Jlomanas,
MHOrOyrojibHuK.  llapamnensHOCTh M NEPHEHAUKYJSIPHOCTH  MPAMBIX.
Cummetrpuunbie gurypbl. OCHOBHBIE CBOWMCTBa oceBOM cumMmerpuu. [Ipumepsl
CUMMETPHUH B OKpY:KaroueM Mupe. OCHOBHBIE OCTPOEHUS € IIOMOIIBIO HUPKYJIS U
nuHelku. TpeyronbHuk. BeicoTa, Meauana, OucceKTpuca, 150, CBOMCTBA.
PaBHOOE1pEeHHBINM 151 PaBHOCTOPOHHUH TPEYTOJIbHUKMU. HepasencTtBo
TpeyroibHuka. CBoOWCTBA W TMNPU3HAKU PABHOOEAPEHHOTO  TPEYTOJbHUKA.



[Ipu3Haku paBeHCTBA TPEYrosbHUKOB. CBOMCTBA M NPHU3HAKHM IapaJUICIbHBIX
npsamMbeix. Cymma yIJIOB TpPEyrojbHUKA. BHEIIHWME yIWbl  TpPEyroJbHUKA.
[IpsMoyrosbHbId  TpeyroiapbHUK.  CBOWCTBO  MeAMaHbl  IPSIMOYTOJBHOTO
TPEyTrOJbHHKA,  NPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYrosbHBIM TpeyronsHUK ¢ yriaoMm B 30°.
HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOM, TeopeMa O OojplleM yrjie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[lepnenauKyIsip 1 HaKJIOHHas. I'eoMeTpuUeckoe MECTO TOYeK. buccekrpuca yria
U CEPEIVHHBIA NEPNEHAUKYISAP K OTPE3Ky KaK T'€OMETPUYECKHME MECTa TOYEK.
OKpy>KHOCTb M KpYT, XOpJla U AUAMETP, UX CBOMCTBA. B3auMHoOe pacnoiokeHue
OKpYKHOCTH M mpsiMou. KacarenpHas m cekymas K OKpYKHOCTH. OKpy>KHOCTB,
BIIMCaHHAas B yroJj. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

Yucia u BbIuucjaeHus. PanimonajbHbIe YUCIa

Jpobu OOBIKHOBEHHBIE U AECATUYHbBIC, EPEXO] OT OAHOW (HOPMBI 3aAMKCH
npobeit k gapyroit. IloHsiTMe palnMOHANBHOTO 4YHCJA, 3alucCh, CpPaBHEHHUE,
YHOOpPSAJOYMBAHUE  pAlMOHANBHBIX uuceld. ApudmMmernyeckue JeHUCTBUS €
palMOHANBHBIMU 4YKciIaMu. PemeHue 3aa1ad U3 peaslbHOM NMPAKTHKW HA YacTH, HA
npoou. CreneHb C HaTypajbHBIM IOKa3aTeNeM: OMpejesieHue, MnpeoOpa3oBaHHe
BBIPQXEHUI HAa OCHOBE OIpe/IeIeHMs], 3aUCh 00NbIINX yucen. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7aul Ha
MPOLIEHTHI, pELIEHUE 3aJlay M3 peaJbHOW MpakTUKHU. lIpruMeHeHue npu3HAKOB
JNEIUMOCTH, PpA3JI0KEHUE Ha MHOXKHUTEIM HATypajdbHbIX 4Yucel. PeanbHble
3aBHCHMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHasi MPONOPIMOHATBHOCTH.

AnredpanvyecKue BbIPpAKEHUSA

IIepemeHHbBIE, YUCIOBOE 3HAUYCHUE BBIPAKEHUS C IIEpEMEHHON. [lommycTuMeble
3HA4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no ¢popmyrnam. [IpeodpazoBanre OyKBEHHbBIX BhIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPD@KEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
POM3BENIEHUH, paBUjIa PaCKPhITU CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMbiX.
CBolicTBa CTENEHHU C HAaTypaldbHbIM IOKa3aTeseM. OIHOWIEHbl U MHOIOYJICHBI.
Crenenp MHoOrowieHa. CrnokeHHe, BBIYMTAHHE, YMHOXXEHUE MHOTOYJIEHOB.
@opMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBagpaT CyMMblI M KBaJapaT pPAa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHrue MHOTOUYJIEHOB HA MHOYKUTEIIN.



YpaBHeHust

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBWiIa IpeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCHUJIBHOCTh YpaBHEHHH. JINHEWHOE ypaBHEHUE C OJHOW NMEPEMEHHOM, YHUCIIO
KOpPHEH JIMHEWHOrO ypaBHEHUs, PEIICHHE JUHEHHbIX ypaBHeHu. CocTtaBieHue
YPaBHEHMM IO YCJIOBHUIO 3adaud. PemieHue TEKCTOBBIX 3a1ad € IOMOIIBIO
ypaBHeHUH. JInHelHOe ypaBHEHHE C JBYyMsI IEpEMEHHBIMU U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. Perienne cucteM ypaBHEHUN
ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPaBHEHUM.

Koopaunarel u rpaguxku. @yHkumuu

Koopaunara Toukm Ha mnpsmou. YwucmoBble npoMexyTku. PaccrosiHue
MEXIy JBYyMSA TOYKAaMH KOOpAMHATHOM InpsAMoM. IlpsmoyrosibHas cucreMa
koopauHatr, ocu Ox m Oy. AbGcuucca ¥ opauHaTa TOYKM Ha KOOPAMHATHOM
mwiockoctd. [lpumepsl rpadukoB, 3amaHHBIX (GopMynaMu. YrteHue rpadukoB
peanbHbix 3aBucumocted. [lonarue dynkuuu. ['papux dynkuuu. CBoicTBa
¢bynkumii. Jluneiinas ¢ynkuus, e€ rpaduk. I'papuyeckoe pemieHune JMHEHHBIX
YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.

IIpeacraB/ieHue JaHHBIX B BU/Ae TA0JIMIL, 1MArpamMM, rpapuKoB

3anonHeHue TaONWI, YTEHHE M TIOCTPOEHUE JuarpaMm (CTOJIOMKOBBIX
(cronbuatkix) U KpyroBbix). UTeHue rpadukoB peanbHBIX MpoiieccoB. M3Bneuenue
uH(OpPMAITMU U3 ArarpaMM U TaOJIuIl, UCTIOJIb30BAaHUE W MHTEPIIPETAINs JaHHBIX.
OmnucarenpHas CTaTHCTHKA: CpeaHee apudmernyeckoe, MeauaHa, pa3Max,
HauOOJIbIIIeE W HAWMEHBIIIEE 3HAYCHHUS HaOOpa YHCIIOBBIX JaHHBIX. [Ipmmepbl
ciy4dailHO wu3MeH4YMBOCTH. CIiy4ailHbIi SKCHEpUMEHT (OMbIT) M CIydaiiHOe
coObiTie. BeposiTHOCTh W yacToTa. PONb MallOBEpPOSITHBIX W MPAKTHUYECKH
JIOCTOBEPHBIX COOBITHI B MPHUPOJIe U B 00mecTBe. MoHeTa U UTpajgbHasi KOCTh B
Teopun BepositHocTel. ['pad, BepmmHa, pedbpo. Ctenens Bepmmubl. Yuciao pédep
W cymMMapHas creneHb BepmuH. IIpencraBienne o cBsizHOCTH Tpada. Ilemm u
uukiel. Ilytu B rpadax. OOxon rpada (ditnepoB mnyth). IlpencraBienue o0
opueHTHpoBaHHOM  rpade. Pemenme 3amady ¢ momompio  Tpados.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA

OcBoenue yueOHoro mnpeamera «lIpakTMKymM MO MaTeMaTUKe» Ha YPOBHE
OCHOBHOIo 001ero o0Opa3oBaHUsl OO0ECIEUMBAET JOCTH)KEHUE CIETYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U IIPEIMETHBIX 00PAa30BATEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MIPOrpaMMbl y4eOHOTO MpeaMeTa

«Maremaruka. IIpakTukym mno pemennto 3agau», «lIpaktukym 1o
MaTeMaTUKE» XapaKTepU3yIOTCS:

I[IaTpuoTHYeckoe BoCIUTAHME:

MPOSIBJICHUEM HMHTEpEca K MNPOLIJIOMY W HACTOSIIEMY POCCHUCKOU
MaTeMaTUKH, LIEHHOCTHbIM OTHOIIEHUEM K JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB M POCCHUMCKON MaTeMaTH4YE€CKOW IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTHXKEHHUI B JPYTUX HayKax M NpHUKIaJHbIX cepax. ['paxkiaHcKoe U TyXOBHO-
HPaBCTBEHHOE BOCIIMTAHUE: TOTOBHOCTBIO K BBIIOJIHEHUIO OO0S3aHHOCTEN
rpaKJaHWHA M pealu3alyyd €ro Mpas, MPEACTABICHHEM O MAaTeMaTHYEeCKUX
OCHOBaX (DYHKIIMOHMPOBAHUS pA3JIMYHBIX CTPYKTYp, SBJICHUM, TMPOIEAYP
IpakJIaHCKOTO 00I1IeCTBAa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXIIEHHIO JTHYECKUX MpOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JIOCTMIKEHMM HayKd, OCO3HAaHHEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIIUIIOB B AESATEIbHOCTH YUEHOTO.

TpynoBoe BOCIWTAHHME: YCTAHOBKOM Ha AKTUBHOE yYacTUE B PEIICHUU
MPAKTUYECKUX 3a7]a4 MAaTEMAaTHYE€CKON HAaINpaBJIC€HHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTEMaTUYeCKOro O0pa3oBaHWs Ha MPOTSHKEHUM BCEW JKU3HU JUISl yCHEIIHON
npo(ecCUOHANBHON  JEATEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX yMEHUM;
OCO3HAaHHBIM  BBHIOOPOM U  TIOCTPOECHHUEM WHAMBUIYAIbHONW  TPAaeKTOPUU
oOpa3oBaHHUS M JKA3HEHHBIX IUJIAHOB C Y4Y€TOM JIMYHBIX MHTEPECOB U
OOLIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYECKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJlad, PEIICHWUN, PACCYKIEHUN; YMEHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAay4YyHOTO TMIO3HAHMS: OpHEHTAIMell B AEATENBHOCTH Ha
COBPEMEHHYI0  CHUCTEMY  Hay4HbIX  MpeACTaBICHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKAa, MPHUPOALI M OOIIEeCTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl YeTOBEYECKON NeATeNbHOCTH, JTaloB ¢
pPa3BUTUS W 3HAYUMOCTU [JI1 PAa3BUTHUS LMBUIU3AIMHU; OBJIAJICHUEM S3bIKOM



MaTeMaTHUKd W MaTeMaTHYeCKOW KyJIbTypOll KaK CPEICTBOM MO3HAHHS MUPA;
OBJIQJICHUEM MPOCTEHIIIMMH HAaBBIKAMHU UCCIIEA0BATEIbCKOM IEATEIBHOCTH.

duznyeckoe BOCIHUTaHUE, (OPMHUpPOBAHUE KYJIBTYPHl 370POBbS U
HIMOIMOHAIBHOTO OJIaronoNyyus:

TOTOBHOCTBIO TMPHMEHSATh MaTeMaTHYECKUE 3HAHHUA B WHTEpPECax CBOETO
300pOBbs, BEIEHHUS 3JI0pOBOro  o0Opa3a JKM3HU  (30pOBOE  IUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATUH M OTAbIXA, peryisipHas Quandeckas
aKTUBHOCTH); C(OPMHUPOBAHHOCTHIO HAaBbIKa peQIIeKCHUU, NMPU3HAHHEM CBOETO
IpaBa Ha OIMOKY M TaKOTo ke IpaBa APYroro 4eJoBeKa.

JKO0JIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAIMEe Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWHM IJIs pPEIIeHUs
3a7a4 B 00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH Cpeibl, IUTAHUPOBAHUS TTOCTYIIKOB U
OLIEHKM HMX BO3MOXXHBIX IOCJIEJICTBUI AJIsl OKPYXarolled Cpefbl; OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U IyTeH X pelleHusl.

JIM4HOCTHBIE Pe3yNIbTaThl, 00ECIEUNBAIOIINE aJaNTAIMI0 00yYarOIIEerocs K
W3MEHSIOIIMMCSL YCIOBHUSM COLIMAJIBLHOW M TPHUPOIHON CPEIbl: TOTOBHOCTHIO K
JNCHUCTBUSIM B YCIOBUSAX HEOINPENENEHHOCTH, TOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO MAESITENbHOCTb, B TOM 4YHCIIE yMEHHE
YUUTBCA y JPYIHX JIOAEH, NpuoOpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIE
3HAHWs, HAaBBIKU M KOMIIETCHIIMM U3 OIbITa JAPYTUX; HEOOXOJUMOCTHIO B
¢bopMUpOBaHUY HOBBIX 3HAHWW, B TOM 4YHCIe (HOPMYITHPOBATh HJIEU, TOHSTHSA,
runoTe3bl 00 O00BEKTax U SBICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh JAEPUIMTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TUIAaHUPOBATH
CBO€  pa3BUTHE; CIOCOOHOCTBIO  OCO3HABATh  CTPECCOBYIO  CHUTYalMIO,
BOCIIPMHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOMIMA KOHTpPMED,
KOPPEKTUPOBAaTh TMPUHUMAEMbIE pEIIeHUs U JeHCTBHUS, (GOPMYyIUpPOBAaTH U
OLIEHUBATh PUCKH U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
MeranpeaMeTHble pe3yIbTaTbl OCBOCHHUS IPOrpaMMbl y4eOHOIO mpeaMera
«Maremaruka. [IpakTukym no pemenuto 3agau», «[IpakTukym mo mareMaTtuke»

XapaKkTepU3yrTCs OBJIaZICHUEM YHUBEPCAIBHBIMHU ITI03HABATEJIbHBIMU
JNEUCTBUSMM,  YHUBEPCAIBHBIMA  KOMMYHMKATHMBHBIMU  JIEUCTBUAMU W
YHUBEPCAITbHBIMHU PEryJIATUBHBIMU JEACTBUSIMH. YHuBepcaabHbIE

NMo3HaBaTeNIbHbIE  JIeWCTBUS ~ obOecrnieunBaioT  (GoOpMHpOBaHHE  0A30BBIX
KOTHUTUBHBIX TPOLIECCOB 0Oydaromuxcsi (OCBOGHHME METOAOB IO3HAaHUS
OKpPYAIOILIEro MUpa; MPUMEHEHNE JIOTUYECKUX, MUCCIIEI0BATEIbCKUX OIEpanui,
yMeHHH paboTaTh ¢ nH(pOpMaLuei).



ba3oBble JJornueckue AeMcTBUA:

— BBISIBJIATh U XaPAKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MaTEMaTUYECKUX
00BEKTOB, MMOHSATUI, OTHOIIICHUN MEKTy TOHSATUIMU;

— (opMynHpoBaTh OMNpEACICHHs TOHATUN; yCTaHABIMBATh CYIICCTBEHHBIN
MpU3HAK KJacCU(UKAIMU, OCHOBAaHWS I OOOOIIEHUS W CpaBHCHUSA,
KPUTEPUU MMPOBOJIUMOI0 aHAJIN3A;

— BOCIIPUHUMATh, (GOPMYJIUPOBATh U peoOpa3oBbIBATh  CYXKJICHUS:
yTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHNE;

— YCJIOBHBIC; BBISIBJISITh MATE€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M
MpoTUBOpeYrs B (haKTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX;

— mpeasiaraTb KpUTEpUU JUJISE  BBISIBIICHUS 3aKOHOMEPHOCTEH n
IIPOTUBOPEYMH;

— JieJaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

— pa3bupaTh J0Ka3aTeIbCTBA MAaTEMATHYECKUX YTBEPKICHUM (MPSIMBbIE U OT
IPOTHUBHOIO), TPOBOJIUTH CAMOCTOSITEIIPHO HECIIOKHBIE JI0Ka3aTelIbCTBA
MaTreMaTU4ecKuX (akToB, BBICTpAaUBAaTh APTyMEHTAIMIO, TPUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYK]ICHHUS;

— BBIOMpaTh croco0 pelieHus y4dyeOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BBIOMpaTh HauOoOJee MOAXOMAIMH ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue AeilcTBUS:

— WCMOJIb30BaTh BOIPOCHI KaK HCCIIEOBATEICKANA HMHCTPYMEHT IO3HAHUS;
(GopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpPEUHE, MpoOIeEMy,
CaMOCTOSITENIbHO ~ yCTaHaBIMBaTh HCKOMOE U JaHHOe, (HOpPMHUPOBAThH
TUIIOTE3Y,

— apryMEHTHPOBATh CBOIO MO3UINI0, MHEHHE,

— MPOBOAMWTH IO CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE MCCIEAOBAHNE M0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;

— CaMOCTOSITENIBHO (OPMYJIMPOBaTh O0OOOIIEHUS U BBIBOJABI MO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHUS, WCCIEIOBaHUS, OLIEHHWBATH OCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

— MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TakKKe BBHIJIBUTaTh
MPEIIONI0KEHHUS O €T0 Pa3BUTUH B HOBBIX yCIIOBHSIX.



Pabora ¢ nundopmanmeii:
— BBIIBJSITH  HEIOCTATOYHOCTh M W30BITOYHOCTh HMHGPOPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHUS 3a1a4H;
— BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATHU3HPOBATh W WHTEPIPETUPOBATH
nH(OPMAITHIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,
— BBIOMpaTh GOpMY IIPEICTABICHUS HHPOPMAIIUHA U WJLUTFOCTPHPOBATH
— pemacMbie  3aJa4d  CXEMaMH, JWarpaMMaMH, HWHOH TpaduKoOd H UX
KOMOHMHAIIUSIMU,
— OIICHWBATh HAAEKHOCTh HH(POpPMAIMKM TIO KPUTEPHUAM, TPEIIOKESHHBIM
YUHUTEIEM WM CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO.
YHuBepcaabHble KOMMYHUKATHBHBIC JIEUCTBUSA 00eCcIeYnBaroT
c(hOpPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB O0YYaFOIIIHXCS.

O0menue:

— BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMHU
U ISISIMU OOIICHUS;

— SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX HU
MUCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy peLICHUs 3a/1auu,
KOMMEHTHUPOBATh TOJIYUYCHHBIM PEe3yJIbTaT, B XOJ¢ OOCYXXICHHS 3aJaBaTh
BOITPOCHI T10 CYILIECTBY OOCYKJ1aéMOM TeMBI, IPOOJIEMBI, pelaeMon 3a/1auu,
BBICKA3bIBATh MU, HAIICJICHHBIC HA TTIOMCK PEIICHUSI;

— COTOCTABJIATh CBOM CYXICHUS C CYXICHUAMH JPYTUX YYACTHUKOB JIUAJIOTA,
O0OHapy»MBaTh Pa3IU4YUe U CXOJICTBO MO3UIIUN;

— B KOppeKTHOU (popMe popMyTupoBaTh pa3HOTIACHs, CBOU BO3pAKEHUS,

— MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/1auu, AKCIIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA,;

— CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIUU U OCOOEHHOCTEH ayTUTOPHH.

CorpyaHu4ecTBo:

— MMOHUMATh M UCITOJIB30BaTh NPEUMYIIECTBAa  KOMaHJIHOU H
WHIUBUyAJIbHON paOOTHI MPHU PEIICHUH YIeOHBIX MAaTEMAaTHUCCKUX 3a/1a4;

— MPUHUMATH 11€JThb COBMECTHOW JACSATEIHHOCTH, TUIAHHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboOThl, pacmpenensTh BUIAbI padoOT, JOTOBAPUBATHCA,
00CyXIaTh MPOIIECC U Pe3yIbTaT padOThI;

— 000011aTh MHEHHUST HECKOJIBKUX JIFOJICH; YIaCTBOBATh B TPYMIIOBBIX (hopMax
paboThI (00CYXIeHHS, OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI U JIP.);

— BBITIONHATh CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOU JEHCTBUS C
APYTUMHU YJICHAMU KOMaH/IbI,



— OIICHMBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.
YHUBEpcanbHbIE PETYJIATUBHBIE JEUCTBUS 00ecrednBaoT (OpMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

— CaMOCTOSITEIBHO COCTaBJATh IUIAH, AJITOPUTM pEUIeHUs 3aJauyd (WiIu €ro
4acTh), BBHIOMpATh CHOCOO pEIIeHUS C y4ETOM HUMEIOUINXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBAThH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb:

— BIIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibrara
pEIIeHNS MaTeMaTHIECKOM 3a/1a4H;

— MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a]1a4H,
BHOCHUTh KOPPEKTHBBI B NIEATECILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIIEHUBATh COOTBETCTBHUE PE3YyJIbTATA JNESITEILHOCTU MOCTABICHHON EIN U
YCIIOBUSIM, OOBACHITH MPUYUHBI JOCTHIKEHUS WIM HEJOCTIKEHHUS ENH,
HaXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS padouel MporpaMMbl IO MaTeMaTUKe
IIPEICTABIICHBI B CIEAYIOIINX Pa3zAeiiax IpOorpaMMsl B paMKax /7 Kjacca — Kypca
«IIpakTHKy™m IO MaTEMATHKE.

Pa3BuTHe JOrMYecKux NpeICTaBICHNUN U HABBIKOB JIOTUYECKOTO MBIIUICHHUS
OCYIIECTBIISICTCS Ha MPOTSDKEHUH BCEX JIeT OOy4eHHs B OCHOBHOM IIKOJE B
paMKax BCEX Ha3BaHHBIX KypcoB. lIpenmonaraercs, 4To BBITYCKHUK OCHOBHOW
IIKOJIBI CMOKET CTPOUTh BBICKA3bIBAaHUSI M  OTPUIIAHUS  BBICKA3bIBAHMIA,
pacno3HaBaThb MCTHHHBIE W JIOXKHBIE BBICKA3bIBAHUS, MPUBOAUTH MNPUMEPHI U
KOHTPIPHUMEPBI, OBIAACET MOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNbCTBO — W HAYUYUTCS MCIOJIb30BAaTh WX MPHU BBHINOJIHEHUU YUEOHBIX U
BHEYUYEOHBIX 33/1a4.

7 KJIACC
YucJa 1 BbIYUCIEHUS
— BuimonHsATh, codeTas YCTHBIE W TMUCHMEHHBIE MPUEMBI, apupMeTHIecKue
JNEUCTBHUS C PAMOHAIBHBIMU YHCIIAMMU.



— HaxomuTh 3Ha4YeHHs] YMCIOBBIX BBIPAXKEHH; MPUMEHSATH Pa3HOOOpa3HbIE
crocoObl U TPUEMBI BBIYMCICHUA 3HAYCHWH JAPOOHBIX BBIPAKEHUH,
coJiepKalnX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH.

— Ilepexoauth OT OHOW (OPMBI 3aIIUCH YKCET K JIpyrod (IpeoOpa3oBHIBAThH
JNECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

— CpaBHUBATH U yHOPSAAOYNBATh PALlMOHAIBHBIEC YUCIIA.

— OKpyIJIITh YKca.

— BBINONHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCICHUH, OLICHKY
3HAYEHUU YUCIIOBBIX BBIPAKCHUMU.

— BBINOAHATE ASHCTBUSA CO CTENEHSIMU C HATYpalbHBIMH IMOKA3aTEISIMU.

— IlpuMeHsITh  OpU3HAKA  JEIMMOCTH, pA3JIOKEHHE Ha  MHOMKUTEIU
HaTypaJIbHBIX YUCEN.

— Pemath nmpakTHKO-OPUEHTUPOBAHHBIE 3a/1ayd, CBA3AHHBIE C OTHOIIEHUEM
BEJIMYVH, IIPONIOPLIMOHAIIBHOCTHIO BEJINYMH, IIPOLICHTAMH;
UHTEPIPETUPOBATh PE3YJIBTATHl PELICHUs 3a7a4 C YYETOM OrpPaHUYEHHU,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEeHUA

— Hcnonp30Barh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuarna.

— HaxoauTh 3HaueHus OyKBEHHBIX BBIPAXKEHUN IpPU 3aJaHHBIX 3HAUYECHUAX
EPEMEHHBIX.

— BoinonHATe  mpeoOpazoBaHusl  IEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
PUBEACHUEM TIOJIOOHBIX CJIara€MbIX, PACKPHITUEM CKOOOK.

— BBINOAHATE YMHOKE€HHE OJIHOWIEHAa Ha MHOTOWIEH M MHOro4YjieHa Ha
MHOT'OWIEH, MPUMEHATH (POPMYJIbI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH.
— OCyHIECTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C MOMOILIBIO
BBIHECEHUSI 32 CKOOKHM OOIIero MHOMUTENS, TPYHIUPOBKU CIIAaraeMbIX,

NpUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

— IpumensTh mpeodpazoBaHusi MHOTOWIECHOB JUIS PEIIECHUS Pa3IMyHbIX 33134
Y3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

— Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpaJIbHBIMU MOKA3aTENAMM IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

— Pemarp JMHENHBIE ypaBHEHUs C OJHOW IEPEMEHHOW, NIPUMEHSs IpaBuia
Iepexoa OT UCXOIHOTO YPaBHEHUS K PABHOCHIIBHOMY €MY.

— IIpoBepsTh, ABASETCS JIM YUCIO KOPHEM ypaBHEHUSI.



— IpumensTs rpaduueckue METOAbl MPU PELICHUU JTUHEHHBIX YpaBHEHUU U
UX CHCTEM.

— IloxpOupars mpuMepsl Map 4YHCEIN, SBISIIOMIMXCS PEUICHHEM JIHHEHHOro
YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

— CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHS C
IBYMsI TIEPEMEHHBIMM; TMOJB3YSACh TpaduKOM, TMPUBOAUTH IMPUMEPHI
pelIeHNs YpaBHEHUSI.

— PemaTh cucteMbl IBYX JIMHEMHBIX YpPaBHEHUW C JBYMsI NEPEMEHHBIMU, B
TOM 4Huciie TpadUuyecKH.

— CocTaBisATh M pemaTh JUHEHHOE YpPaBHEHUE WM CHCTEMY JIMHEHHBIX
YpPaBHEHUH MO YCJOBHUIO 3a/layd, WHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJIyYEHHBIA PE3yibTar.

Koopaunatel u rpagukn. @yHKuuu

— W300paxkaTh Ha KOOpPAWHATHOW MpPSIMOW TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM ~ KOOpAMHATaM, Jy4Yd, OTpPE3KH, WHTEpPBAJbl, 3alMCHIBATH
YHUCJIOBBIE TPOMEKYTKU Ha alNreOpandeckoMm si3bIKe.

— OTMeuath B KOOPAUHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM KOOPJHMHATAM;
CTPOUTH IpaUKU TUHEHHBIX QYHKLIUM.

— OnuceiBaTh ¢ TOMOIIbIO (YHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOUMOCTH;
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

— HaxoauTts 3HaueHne GyHKIMHU MO 3HAYEHUIO €€ apryMEHTa.

— IlonuMarts rpaduueckuii cnocod MpeACTABICHUS U aHaIM3a UHPOPMALINH;
M3BJIEKaTh U HMHTEPIPETUPOBATh MH(MOpPMALUI0O U3 TpaUKOB PpPEabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

— Uurath uMHpOpMaLMIO, MPEACTABICHHYIO B TalnuIax, Ha JMarpammax;
NPEICTaBIATh JIaHHBIE B BHUJIE TAOJUIl, CTPOUTH JUATPaMMBbl (CTOJIOMKOBBIE
(cTonmbuatkie) ¥ KPyroBbI€) IO MAaCCHBaM 3HAYCHUH.

— OnucelBaTh W UHTEPIPETUPOBATh  pEaJbHBIE  YHUCIIOBBIE  JIaHHBIE,
MpPE/ICTaBJICHHBIC B TAOJIMIIAX, HA TUarpaMMmax, rpadukax.

— Hcnons3oBars 115 OMMCAaHUS JaHHBIX CTaTUCTHUYECKHUE
XapaKTEPUCTUKU: CpellHee  apu(pMEeTHYecKoe, MeIuaHa, Haubobliee

Y HauMEHbIIee 3HaYCHUs, pa3Max.

— MMeTh mnpencTtaBiieHME O CIIyYalHOM W3MEHUYMBOCTH Ha IPUMEpPAX ILIEH,
puznyeckux BEJIMYMH, AHTPOIIOMETPHUYECKHUX JAHHBIX; UMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.



OcBoenne yuebHoro kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO OOILErO
oOpa3oBaHMs JOKHO oOOecreynBaTh JOCTHKEHHE CIEAYIOIUX MPEeAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KJIACC

— Pacnio3naBaTth H3y4eHHbIE TE€OMETpUUYECKHE (UTYpBI, OMNPENENATh HUX
B3aMMHOE  pACIMOJIOKEHUEe, H300paxarb TeOMeTpUYecKue  (QUrypsr
BBIIIOJIHATH YEPTEXKHU IO YCIOBUIO 3a/1a4u. MI3MepsATh JUHEHbIE U YIIIOBBIE
BEJIMYMHBL. Pemarh 3amauyn Ha BBIYMCIEHHE JIMH OTPE3KOB W BEIUYHH
YTJIOB.

— Jenate TpyOyr0 OLIEHKY JMHEHWHBIX WU YIJIOBBIX BEJIUYUH MPEIMETOB B
peanbHOM >KM3HU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. Paznmuyarh pazMepsl
3TUX 0O0OBEKTOB MO MOPSAAKY BETUUUHBI.

— CTpOuUTh YEPTEKU K TEOMETPUUECKHUM 3a7au4aM.

— [lonp30BaTbCsl NpHU3HAKAaMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJIb30BAThH
MPU3HAKK U CBOMCTBA PABHOOEJPEHHBIX TPEYrOJbHUKOB IPH PEIICHUH
3aaad4.

— [IpoBOAMTH JIOTHUECKHUE PACCYkACHUS C UCIIOJIIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

— Ilonb30BaThCcsl MpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEAMAaHbl, NPOBEIEHHON K THUIIOTEHY3€ NPSIMOYIOJBHOTO
TPEYroJIbHUKA, B PEIIEHUH T€OMETPUYECKHX 3a]1ay.

— OnpenensaTe Napauie]bHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpPBIE
oOpazyeT ¢ HuUMH cekymad. OnpenensiTe MapajuieIbHOCTh MPSAMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOM IIPSMOM JO TOUEK APYTrOu
IPSIMOM.

— Pemiarts 3a1aun Ha kjeT4yaTon Oymare.

— IIpoBOANTH BBIUMCIEHUS W HAXOJUTh YHUCIIOBbIE M OYKBEHHBIC 3HAUCHUS
YyIJIOB B TE€OMETPUYECKHX 3a7adyaxX C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
MEpEeCeUeHUH  JIBYX  MapaJyieIbHbIX  MpsAMBIX  cekyued. Pemats
MPAKTUYECKUE 33]]a4M HA HAX0XK/ICHUE YTJIOB.

— Bnazerp noHsATHEM TIE€OMETPUYECKOIO0 MECTa TOYEK. YMETh ONPEIEsATh
OMCCEKTpUCY YIJIa U CEpPEAMHHBIN NEpPIEeHINKYJIIp K OTpPe3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

— @opMynupoBaTh OMPEEICHUSI OKPY>KHOCTH M Kpyra, XOpJbl U JuamMerpa
OKPY>KHOCTH, TOJIb30BAaThCA UX CBOMCTBAMH. YMETh NPHUMEHSTh 3TU
CBONMCTBA IIPU PEIICHNUU 3a/1a4.

— Bnazerp moHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHHKA OKPY’KHOCTH, YMETb
HaxoAuTh €€ ueHTp. [lonp3oBaTbes pakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB



TPEYTOJBHUKA IEPECEKAOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC
IIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS B OTHOW TOUKE.

— BrnageTs noHATHEM KacaTeIbHOM K OKPY’KHOCTH, ITOJIB30BATHCSA TEOPEMOU O
IIEPIICHIUKYJSIPHOCTH KACATENbHOM M pajanyca, IMPOBEIAEHHOTO K TOYKE
KaCaHMs.

— Ilonp30BaTbCs NPOCTERIIMMYU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh
UX IPAKTUYECKUI CMBICIL.

— IIpoBOIUTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOEHUS C MOMOIIBIO HUPKYJISA U
JINHENKU.



HOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos 1 3 N
ara JIEKTPOHHbBIE HH(PPOBbIE
Nen/m  Tema ypoka Kontpoabsubie IIpakTuueckue P P
Bcero u3yuyeHusi oOpa3zoBaTesibHbIE PeCYpPChl
padoThI padoThI

1 HucnoBsle BIPAKECHUS 1 07.09.2026 = https://lesson.edu.ru/02.2/07?class=07
) CpaBHEHHE UYHCTOBBIX 1 https://lesson.edu.ru/02.2/07?class=07

BBIPKCHUI 14.09.2026
3 [Iponopuun 1 21.09.2026 | https://lesson.edu.ru/02.2/07?class=07
4 [TporieHTHI 1 28.09.2026 | https://lesson.edu.ru/02.2/07?class=07
5 [IpoueHThI 1 05.10.2026 = https://lesson.edu.ru/02.2/07?class=07
6 YpaBHEHUS C OTHOU | https://lesson.edu.ru/02.2/072class=07

MEPEMEHHOMN 12.10.2026

Pemenue nuHenHbIxX https://lesson.edu.ru/02.2/07?class=07
7 YpaBHEHUH C 1

MOIYJIEM 19.10.2026

Pemmenne nuHeHHBIX https://lesson.edu.ru/02.2/07?class=07
8 YpaBHEHUN C 1

MOOYyJIEM 05.11.2026

Pemenne nuHeHHBIX https://lesson.edu.ru/02.2/07?class=07
9 YPaBHEHHUH C 1

rnapaMmeTpamu 09.11.2026

Pemenne nuHeHHBIX https://lesson.edu.ru/02.2/07?class=07
10 ypaBHEHUH C 1

napaMmeTpaMu 16.11.2026
11 Pemrenne nuHeHbIX 1 23.11.2026 | https://lesson.edu.ru/02.2/07?class=07



https://lesson.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2587%25D0%25B8%25D1%2581%25D0%25BB%25D0%25BE%25D0%25B2%25D1%258B%25D0%25B5%2520%25D0%25B2%25D1%258B%25D1%2580%25D0%25B0%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F
https://lesson.edu.ru/lesson/b93d2151-4c9e-4358-b889-84d951e0b7ce?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2587%25D0%25B8%25D1%2581%25D0%25BB%25D0%25BE%25D0%25B2%25D1%258B%25D0%25B5%2520%25D0%25B2%25D1%258B%25D1%2580%25D0%25B0%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F
https://lesson.edu.ru/lesson/04702c6e-2917-461e-a297-ac2f7c91838b?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25BF%25D1%2580%25D0%25BE%25D0%25BF%25D0%25BE%25D1%2580%25D1%2586%25D0%25B8%25D0%25B8
https://lesson.edu.ru/lesson/c5bbb800-c470-4a8a-86d7-178abe5016ca?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25BF%25D1%2580%25D0%25BE%25D1%2586%25D0%25B5%25D0%25BD%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/c5bbb800-c470-4a8a-86d7-178abe5016ca?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25BF%25D1%2580%25D0%25BE%25D1%2586%25D0%25B5%25D0%25BD%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/a3d908fd-d0a1-4460-bffe-25d52ee52bb8?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25A0%25D0%25B5%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B9
https://lesson.edu.ru/lesson/24076891-ae80-45fd-90c7-d1617708899c?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25BE%25D0%25B4%25D1%2583%25D0%25BB%25D1%258C
https://lesson.edu.ru/lesson/24076891-ae80-45fd-90c7-d1617708899c?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25BE%25D0%25B4%25D1%2583%25D0%25BB%25D1%258C
https://lesson.edu.ru/lesson/c3d050a1-1fc9-4ac3-8a81-adf34cbc0108?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2580%25D0%25B5%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B9
https://lesson.edu.ru/lesson/c3d050a1-1fc9-4ac3-8a81-adf34cbc0108?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2580%25D0%25B5%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B9
https://lesson.edu.ru/lesson/c3d050a1-1fc9-4ac3-8a81-adf34cbc0108?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2580%25D0%25B5%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B9

YpPaBHEHHUH C

napameTpamu
12 Pemrenue TekcTOBBIX 3a1a4 30.11.2026 | https://lesson.edu.ru/02.2/07?class=07
13 Pemenne TekCTOBBIX 3a1a4 07.12.2026 | https://lesson.edu.ru/02.2/07?class=07

Pemenne KOMOMHATOPHBIX https://lesson.edu.ru/02.2/07?class=07
14 3a1a4

nepedopoM BapuaHTOB 14.12.2026

Pemenne KoMOMHATOPHBIX https://lesson.edu.ru/02.2/07?class=07
15 3a1a4

nepeGopoM BapHaHTOB 21.12.2026

Pemenne koMOMHATOPHBIX https://lesson.edu.ru/02.2/07?class=07
16 3aja4 c

HOMOIIBIO TPa(OB. 28.12.2026

Pemennie koMOMHATOPHBIX https://lesson.edu.ru/02.2/07?class=07
17 3a1a4 ¢

MTOMOIIBIO TpadoB. 28.12.2026
18 KombunatopHoe npaBuio https://lesson.edu.ru/02.2/07?class=07

YMHOKCHHSA 11.01.2027
19 KombunaropHoe npaBuio https://lesson.edu.ru/02.2/07?class=07

YMHOXCHMUS 18.01.2027
20 [TepectanoBku. PakTopua. 25.01.2027 | https://lesson.edu.ru/02.2/07?class=07
21 IIepecranoBku. @akropua. 01.02.2027 | https://lesson.edu.ru/02.2/07?class=07

CraTtuctuueckue https://lesson.edu.ru/02.2/07?class=07
22 XapaKTEpUCTUKU Habopa

JIAHHBIX. 08.02.2027

CraTtuctuueckue https://lesson.edu.ru/02.2/07?class=07
23 XapaKTEpUCTHKU Habopa

JaHHBIX. 15.02.2027
24 ITpeoOpasoBanue https://lesson.edu.ru/02.2/07?class=07

22.02.2027

OYKBEHHBIX



https://lesson.edu.ru/lesson/480f6cab-79e5-4c4c-aaf9-f2e4b58cf706?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2582%25D0%25B5%25D0%25BA%25D1%2581%25D1%2582%25D0%25BE%25D0%25B2%25D1%258B%25D0%25B5%2520%25D0%25B7%25D0%25B0%25D0%25B4%25D0%25B0%25D1%2587%25D0%25B8
https://lesson.edu.ru/lesson/480f6cab-79e5-4c4c-aaf9-f2e4b58cf706?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D1%2582%25D0%25B5%25D0%25BA%25D1%2581%25D1%2582%25D0%25BE%25D0%25B2%25D1%258B%25D0%25B5%2520%25D0%25B7%25D0%25B0%25D0%25B4%25D0%25B0%25D1%2587%25D0%25B8
https://mathus.ru/math/comb-perebor.pdf
https://mathus.ru/math/comb-perebor.pdf
https://urok.1sept.ru/publication/81917?ysclid=mtyp0i9ppb917946022
https://urok.1sept.ru/publication/81917?ysclid=mtyp0i9ppb917946022
https://urok.1sept.ru/publication/157074?ysclid=mtyp1m1u16151918453
https://urok.1sept.ru/publication/157074?ysclid=mtyp1m1u16151918453
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070/perestanovki-i-faktorial-chislo-sochetanii-7412483/re-721a30f1-13e3-45dd-96b5-324de7106132
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070/perestanovki-i-faktorial-chislo-sochetanii-7412483/re-721a30f1-13e3-45dd-96b5-324de7106132
https://multiurok.ru/files/urok-statistichieskiie-kharaktieristiki-sriednieie-arifmietichieskoie-moda-miediana-i-razmakh.html?ysclid=mtyp50ebl820091652
https://multiurok.ru/files/urok-statistichieskiie-kharaktieristiki-sriednieie-arifmietichieskoie-moda-miediana-i-razmakh.html?ysclid=mtyp50ebl820091652
https://lesson.edu.ru/lesson/26730908-6ba5-4178-ba69-4321eb3ae3a3?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%259F%25D1%2580%25D0%25B5%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D0%25B1%25D1%2583%25D0%25BA%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D1%258B%25D1%2585%2520%25D0%25B2%25D1%258B%25D1%2580%25D0%25B0%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B9.

BBIPAYKECHUM.

25

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUM.

22.02.2027

https://lesson.edu.ru/02.2/07?class=07

26

Jlenenue MHOTO4YJICHA HA
MHOTOYJICH

01.03.2027

https://lesson.edu.ru/02.2/07?class=07

27

Jlenenue MHOTrO4IeHa HA
MHOTOYJICH

15.03.2027

https://lesson.edu.ru/02.2/07?class=07

28

29

30

Bo3ssenenue nByusieHa B
CTEIICHb.
Tpeyronpnauk Ilackais.

BosBenenue nByuseHa B
CTEIICHb.

Tpeyronpuuk Ilackans.
Jlunetinbie o] aHTOBBI
ypaBHEHUS

22.03.2027

05.04.2027

12.04.2027

https://lesson.edu.ru/02.2/07?class=07

https://lesson.edu.ru/02.2/07?class=07

https://lesson.edu.ru/02.2/07?class=07

31

32

Jlunetinbie Mo} aHTOBBI
yYpaBHEHUS
CucTeMbl TMHEHHBIX

YpaBHEHHUH C
JByMsl IEPEMEHHBIMU

19.04.2027

26.04.2027

https://lesson.edu.ru/02.2/07?class=07

https://lesson.edu.ru/02.2/07?class=07

33

Cuctembl TIMHEUHBIX
YPaBHEHUH C IBYMS
IIEPEMEHHBIMU

17.05.2027

https://lesson.edu.ru/02.2/07?class=07

34

Hrorosoe 3ansarue

24.05.2027

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34



https://lesson.edu.ru/lesson/26730908-6ba5-4178-ba69-4321eb3ae3a3?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%259F%25D1%2580%25D0%25B5%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D0%25B1%25D1%2583%25D0%25BA%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D1%258B%25D1%2585%2520%25D0%25B2%25D1%258B%25D1%2580%25D0%25B0%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B9.
https://lesson.edu.ru/lesson/58e482f8-fb5e-4ea7-a0fe-49b6a48c03c8?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%2594%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520
https://lesson.edu.ru/lesson/58e482f8-fb5e-4ea7-a0fe-49b6a48c03c8?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%2594%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520
https://lesson.edu.ru/lesson/f5b7b6cf-cd3d-4c5a-ad58-343c9a842483?backUrl=%2F02.2%2F77%3Fclass%3D77%26term%3D%25D0%25B2%25D0%25BE%25D0%25B7%25D0%25B2%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D0%25B2%2520%25D1%2581%25D1%2582%25D0%25B5%25D0%25BF%25D0%25B5%25D0%25BD%25D1%258C
https://lesson.edu.ru/02.2/07?class=07
https://lesson.edu.ru/lesson/92d06350-8252-4c74-8ff7-2d1bcf68cdc7?backUrl=%2F02.2%2F07%3Fclass%3D07%26term%3D%25D0%25BB%25D0%25B8%25D0%25BD%25D0%25B5%25D0%25B9%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F
https://lesson.edu.ru/lesson/92d06350-8252-4c74-8ff7-2d1bcf68cdc7?backUrl=%2F02.2%2F07%3Fclass%3D07%26term%3D%25D0%25BB%25D0%25B8%25D0%25BD%25D0%25B5%25D0%25B9%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F
https://lesson.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07%3Fclass%3D07%26term%3D%25D0%25BB%25D0%25B8%25D0%25BD%25D0%25B5%25D0%25B9%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F
https://lesson.edu.ru/lesson/6fe1abac-b26a-4a52-9e48-c975a345aefe?backUrl=%2F02.2%2F07%3Fclass%3D07%26term%3D%25D0%25BB%25D0%25B8%25D0%25BD%25D0%25B5%25D0%25B9%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2583%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F

IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl 0CHOBHOTO
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHne omnepupoBaTh MOHATHUAMU: MHOKECTBO, IOJMHOKECTBO,
ornepanuuy HajJ MHOYKECTBAaMH; YMEHHME OIEPUpPOBATh HNOHSITUSIMMU:
rpad, cBs3HBIN rpad, AepeBo, UK, MPUMEHITh UX MPH PEUICHUH
3aa4; YMEHUE UCHOJb30BaTh TIpaUuecKoe Ipe/ICTaBICHHE
MHOJKECTB ISl OMHCAHUS pPeajbHBIX MPOLECCOB U SBICHUH, MpH

pEeIlIeHnN 3a1a4 U3 IPYrux y4eOHbIX MIPEIMETOB

YMeHue OmnepupoBaTh IMOHATHAMU: OIPEACICHHE, AKCHUOMA,
TeopeMa, J0Ka3aTeIbCTBO, YMEHME pacllO3HABaThb HCTUHHBIE H
JIO’)KHBIE BBICKA3bIBAHUs, IPUBOJIUTH IPUMEPBl U KOHTPIPUMEPHI,

CTPOUTD BBICKA3bIBAHUA U OTPpULAHUSA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YUCIIO0, IPOCTOE U
COCTaBHOE YHUCJIO, NEIMMOCTh HATYpaJbHBIX 4YHUCEN, NPHU3HAKU
JIENUMOCTH, 11eJI0€ YHCIIO0, MOAYJb Yhcia, OOBIKHOBEHHAs ApoOb U
JIecsATUYHAas JpoOb, CTaHAAPTHBIA BHJ YKCIA, pallMOHAIBHOE
YHCII0, HMppaIOHATBHOE YHUCIO, apU(PMETHUECKUN KBaJIpaTHBIHA
KOpPEHb; YMEHHE BBIMOJIHATH JEHCTBUS C YUCIAMH, CPABHUBATh U
YIOPSAAOYMBATh YHUCIA, MPEACTABIATh YUCIAa Ha KOOPAMHATHOU
MPSAMOM, OKPYIVISITh YMCIIA; YMEHHUE JIeJIaTh MPUKUIKY U OLIEHKY

pe3yjibTara BBIUMCIICHUH

YMeHHe onepupoBaTh MOHATUSAMHU: CTEIICHD C LIEIBIM IIOKA3aTeIIEM,
apumeTnyecKuit KBaJpaTHBIN KOpEHB, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJIbHOM CTENEeHW OOJbIle EIUWHUIBI; YMEHHE BBINOIHSITDH
pacuérel mo ¢Gopmynam, mnpeoOpazoBaHHUs ILETBIX, JIPOOHO-
pPalMOHAIBHBIX BBIPAKEHUM M BBIPAXKEHUN ¢ KOPHSAMH, Pa3I0KECHHE
MHOIOWICHAa Ha MHOMKMTEIIHM, B TOM 4YHUCJIE C HCIOJIb30BAHUEM

(dbopMys pa3HOCTH KBaIpaTOB M KBaJipaTa CYMMBI U Pa3HOCTH




YMeHue  onepupoBaTb  INOHATUSMH:  UYHUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE peulaTb JMHEHHBIE H
KBaJpaTHbIE YpaBHEHHUS, JAPOOHO-PALMOHAIbHBIE YpPaBHEHHS C
OJHOWM IIEPEMEHHOM, CHUCTEMBl JBYX JIMHEWHBIX YpPaBHEHHI,
JMHEWHbIE HEPaBEHCTBA M UX CHCTEMbI, KBaJpaTHble U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4YHCIIE
IIPY PELICHUM 3a7a4d U3 APYTUX IPEIMETOB U IPAKTUYECKUX 3a]ad;
YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO U KOOPAMHATHYIO
IUIOCKOCTh AJIsl M300paXKeHUs pellleHU ypaBHEHHH, HEpaBEHCTB U

CHUCTEM

YMeHne onepupoBaTh MOHATUSMH: (QYHKUUS, rpaduk QyHKIUH,
HYJIH (QYHKIHH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEKYTKU
BO3pacTaHus, yObIBaHMs, HaMOOIbIEE W HAWMEHBIIEE 3HAYCHUS
GyHKIMY; yMEHUE OIIEpUpPOBATH IIOHATUSAMU: npsmas
IPONOPIHOHATIBHOCTb, ~ JIMHEHHAs  (QyHKUWs,  KBaapaTW4HAs
¢byHKIMsA, oOpaTHas MPONOPLUHUOHATBHOCTD, Mapadoa, rumnepoona;
yYMEHHE CTPOUTH rpaduku (QyHKIHH, UCIIONB30BATh TPAdUKHU IS
OTIpENIeJICHUsI CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEUICHHUS
3ajla4d U3 JIPYrHX y4eOHBIX NMPEIMETOB U peallbHOM JKU3HU; YMEHHE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne ONCprupoOBaThH IIOHATUAMU: II0CJICA0OBATCIIbHOCTD,
apudmMeTHuecKkass U TIeOMeTpUYecKass IpPOrpeccur; YyMeHHe
MCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYIBI CyMMBI
u oO0Iiero wieHa NpU pPEUIeHWU 3ajJad, B TOM 4YHCIE 3a7ad U3

JIPYTUX y4eOHBIX NPEAMETOB U peabHOM KU3HU

YMeHue pemath 3a1a4u pa3HbIX TUIIOB (B TOM YHCII€ HA MPOIIEHTHI,
JOJM U 4YacTH, JBW)KEHHE, paboTy, LEHy TOBapOB M CTOMMOCTb
MOKYNOK M YCIYyT, HaJOrW, 3aJadyd u3 o0JacTh YINpaBJieHUS
JUYHBIMH M CeMEWHBIMH (UHAHCAMH); YMEHHE COCTaBIIATh
BBIPDAKECHMS, YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI IO YCIOBHUIO
3aJa4M, WCCIIEN0BaTh IIOJYUYEHHOE pEIIEHWE U  OLICHUBATh

MPaBI0N0I00HOCTH MOTYYEHHBIX PE3YJIbTaTOB

YMenue onepupoBaTh MNOHATHSIMH: (uUrypa, TOUYKa, OTpPE3OK,

npsamada, Jayd, JioMaHasA, YroJl, MHOI'OYI'OJIbHUK, TpPCYTOJIbHUK,
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paBHOOEIPEHHBIN u PaBHOCTOPOHHHUMU TPEyrOJbHUKH,
IPSAMOYTOJIbHBIM TPEyrojabHUK, MeIuaHa, OUCCEKTpHCca M BBICOTA
TPEYTOJIbHUKA, YETHIPEXYTrOJbHUK, MapayieiorpaMM,  poMO,
IPSIMOYTOJIBHMK,  KBaapaT, Tpamleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (DUTYypaMu;
YMEHHE PellaTh 3ala4, B TOM YUCIIE U3 TIOBCEJHEBHOW XKU3HU, Ha
HaxOXJICHUE TEOMETPUYECKUX BEIMYMH C  IPUMEHEHHUEM

M3YUYEHHBIX CBOUCTB PUTyp U haKkTOB

VMeHHe ONepHpoBaTh IMOHATHIMH: PaBEHCTBO (HIYp, PAaBEHCTBO
TPEYrOJIbHUKOB; MAPAIIICIBHOCTD U MEPIEHIUKYISIPHOCTD IPSMBIX,
yroJi MeXIy MpsSIMbIMH, TEPIeHIUKYISP, HAKIOHHAS, MPOCKIHS,
nogodue  ¢uryp, TNOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHUS
OTHOCHUTEJIPHO TOYKH M MPSMOIi; YMEHHE PacIO3HABATh PABEHCTBO,
CHMMETpUI0 ¥ momobue  ¢Guryp,  mapauieibHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKalOIEM MUpE

11

12

YMeHue omnepupoBaTh MNOHSTUSAMM: JUIMHA, PACCTOSHUE, YIOJ
(BeMuuMHA yIia, CHHYC M KOCHHYC yIja TpeyrojbHHKa), MJIO0LIa/Ib;
YMEHHE OLICHMBAaTb pa3Mepbl NPeaIMETOB U OOBEKTOB B
OKpY’KalolleM MHUpe; YMEHHe MPUMEHATh (POpMyJibl epuMeTpa U
IUIOUIaId MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOIIAIH
Kpyra, oObeMa MpsIMOYTOJbHOIO TNapajjieNenunena; yMeHHe
INPUMEHSTh TPU3HAKK PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O
CyMMe YTJIOB TPEYroJbHUKA, TEOpEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOILIEHUS JUISl BBIYMCIEHUS JJIUH,

PacCTOSAHUH, IO

VYMmeHune wu300paxarh IUIOCKMEe GUIypel U UX KOMOWHAIMH,
IIPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAaHHIO

13

YMmenune ONEprupoBaTh IMOHATHAMU: [MPAMOYTOJibHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOP, CyYMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIIO, CKaJldpHOC IIPOU3BECACHUC
BCKTOPOB;, YMCHHUC HCIOJIb30BATb BCKTOPLI M KOOPAWHATHI IJId
MNpEACTAaBICHUA JAaHHBIX U PCIICHHUA 3aJla4d, B TOM YHUCJIC U3 APYTUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU
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15

YMeHue omnepupoBarh MOHSATHSMHU: CTOJIOMKOBBIE U KPYTOBBIE
quarpamMmbl, TaONMUIBL, cpelHee apu(MeTHYecKoe, MeauaHa,
HauOoJIbIlIee U HAMMEHbLIEE 3HAYEHMSI, pa3Max YUCIOBOro Habopa;
YMEHHE U3BJI€KaTb, WHTEPIPETHUPOBATH U MPEoOpPa3OBHIBATH
nH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W HA JUarpaMMax,
OTPAXKAIOIIYI0 CBOMCTBA U XAPAaKTEPUCTUKU PEAJbHBIX ITPOLIECCOB
U SIBJICHUH; YMEHHUE pacClO3HaBaTh HM3MEHYUBHIC BEIIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATUSIMH: CIyYalHBIA ONBIT (CITyYaHBINA
HKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (PJIEMEHTApHBIH HCXOM)
CIIy4aifHOTO OIIBITA, CIIy4YailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIyYailHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSMU; YMEHHUE PElIaTh
3aJjaui METOJOM OPraHW30BaHHOTO Nepedopa U ¢ UCIOIb30BAaHHEM
IIpaBUJIa YMHOKEHUS; YMEHHUE OLICHUBATh BEPOSTHOCTU pPEabHBIX
COOBITHIA U SIBIICHUN, TOHUMATh POJIb PAKTHUECKU JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpY’)KAIOIMIEM MHPE M B JKU3HH;
3HAKOMCTBO C TMOHSITHEM HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN H €TO POJIBIO B MAaCCOBBIX SAABJICHUAX

16

YMeHnue BbIOMpaTh NOAXOASAMINNA U3YyUYEHHBIH METON JUISl PELICHUS
3a/1a4y, IPUBOJIUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU
B TMNPHUPOAEC M IKHU3HH, paACHO3HABaThb IPOSBICHHE 3aKOHOB
MaTE€MaTUKUd B HCKYCCTBE, OIKMCHIBATH OTHEIBHBIC BBIAAIOLIUECS
pe3yibTaThl, MOJYYEHHBIE B XOJE pa3BUTUSA MATEMAaTUKH Kak
HayKH, NPUBOAUTH INPUMEPbl MATEMAaTUYECKUX OTKPBITUH U HX

aBTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'5 10O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucia ¥ BEIUMCIIEHUS

1.1

HaTypaJ'IBHBIC H 1eJIbIC YuCia. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

OOBIKHOBEHHBIE W JICCATHYHBIE JIpoOU, TPOIEHTHI, OCCKOHEYHBIC

12 MepUOaNYEcKUe Ipodu

13 Panuonanehbie uyncia. Apudmerndyeckue omepanuy ¢ panuoHAIbHBIMU
. YUCIaMHu

14 JeiicTBuTenpHbIe ynciaa. ApuMeTHYecKrue onepalnuu ¢ JACUCTBUTEIHHBIMU
. YUCIaMHU

s [TpubnmxEHHbIC BBIYUCICHUS, MPaBUiIa OKPYIJICHUS, MPUKUAKA WU OLEHKA
' pe3yabpTaTa BBIYMCICHUN

2 Anrebpanyeckue BbIpaXXEHUS

2.1 BykBenHble BbIpakeHHsI (BbIPaKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nensiM nokazareneMm. CTeneHb C palMOHAIBHBIM IOKa3aTelIeM.
' CBoiicTBa cTeneHU

23 MHoro4IeHbI

2.4 Anrebpaunyeckas 1po0b

5 s Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleWcTBUS ¢
. apu(MeTHyeCKUMHU KOPHIMU HaTypalbHON CTETIEHU

3 VYpaBHEHUs U HEpABEHCTBA

31 Lensle n npoOHO-panioHanbHble ypaBHEHMs. CHUCTEMBI M COBOKYIHOCTHU
' ypaBHEHUH

35 Lensie 1 apoOHO-parmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPABEHCTB

33 Pemenne TeKCTOBBIX 3a1a4

4 Uucnosble 0CIIEI0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs TOCIEI0BATEILHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccun. Dopmyia CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
@Oynkuus, crnocodbl 3amanus (yskuuu. [padux  Gynkuuu. OO6nacTb
ONpEeNeJICHUs] W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymn Qynkuum.
5.1. [IpoMeXXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKiun. Haubonpimiee U HauMeHbIee
3Ha4YeHHEe PYHKIUU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOMCTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIM4YHH
7.6 Bekrops!l Ha TII0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

CM. B IOYPOYHOM IUIAHUPOBAHUH, IIYHKT «DIEKTPOHHEIE (11 poBble) 00pa3oBaTeIbLHbBIE
pecypch».

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

CM. B IOYPOYHOM INIAHUPOBAHUH, IIYHKT «DJIICKTPOHHEIC (HH(bDOBBIe) O6Da3OBaTeJ'IBHBIe

CCYPChI»
IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok.1sept.ru/

https://resh.edu.ru/
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