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Pabouast mporpamma pa3paboTaHa Ha OCHOBE:

@DenepanbHBI TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHMs, yTBEpKIeHHbINH I[Ipukasom MunuctepcTBa 00pa3oBaHMs U HayKH
Poccuiickoit ®eneparm ot 31.05.2021 Ne 287 «O6 yrtBepxkaeHun (enepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEbHOTO CTaHAApPTa OCHOBHOTO 00IIero oOpa3oBaHUs» (C
W3MEHEHUSIMH, Tpuka3 MuHucTepcTBa mpocBemeHuss Poccuiickoit dPenepanuu  OT
18.07.2022 Ne 568);

®denepanbHas o0Opa3oBareibHas MporpaMMa OCHOBHOTO 00miero  oOpa3oBaHUS,
yTBepKIEHHAs NTpuKka3zoM Munnpocsemenus ot 18.05.2024 Ne 370.

Yuebno-memoouueckuii komniexc:

1.

VYuebnuk. ['eomerpus: 7 — 9 k. / JI. C. Aranacsn, B. @. byrysos, C. b. Kagomies u ap.
— M.: IIpocBewienue, 2023.

KonTponbHable paboTel mo reomerpun: 9 kimacc: k yueOnuky JI.C. AtaHacsiHa u Ap.
«I'eometpust 7 — 9 knacce» / H.b. MenpaukoBa. — M.: U3natenscTBo «OK3amen», 2019
Tecter mo reomerpun: 9 knacc: k yueonuky JI.C. Aranacsna u ap. «['eomerpus 7 — 9
kiacce» / A.B. ®dapkos. — M.: U3narenscTBo «OK3ameny, 2019

JlunakTruueckue MaTepuansl mo reometpun: 9 kiace: k yueOuuky JI.C. AtanacsHa u ap.
«I'eometpus 7 — 9 xnaccel» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3xarenscTBO
«Dx3amen», 2019

I'yceB B.A., Coopuuk 3amau no reomerpuu. 9 xiacc. K yueOnukam JI.C. Atanacsna,
A.B. Iloropenosa, B.A. I'yceBa. ®I'OC- M. : U3naTenscTBO «IK3aMEH».

I'yce B.A., Measuuk A.W. lunaktuueckue MaTepHalibl o reometpun ais 7,8,9 knacca.
— M.: TlpocBenienue.

banasu D.H. I'eometpust 7 — 9 kiaccel: 3a7jaun Ha TOTOBBIX YepTekKax JAJsl MOATOTOBKH K
OI'D u EI'D / D.H. banasu. — Pocto-Ha-Jlony: U3narensctBo « DEeHUKCY.

Nzydenue reomerpun B 7,8,9 Kiaccax: METOJ. peKOMEHIAIMH: KH. Ui yautens / - M.:
[Ipocsemienue.

3uB b.I'. 3amaum mo reomerpum ans 7-11 kmaccoB / b.I.3uB, B.M.Meiinep,
A.I'.baxtunckui. - M.: IIpocBemienue.

DnekmponHvle 00pa3oeamenbHvle pecypcyl.

DNeKTpOHHBIE OOpa3oBaTeNIbHbIE pECYypchl K ydeOHMKamM B EIuWHON KOJUIEKIUU
www.school-collection.edu.ru
http://mat.lseptember.ru Maremaruka: eXKEHEeIeTbHOE y4e0HO-METOIUYECKOE

npriokeHue K razere «IlepBoe ceHTSIOPs.
http://www.uchportal.ru (yuurensckuii mopran);

www.edu.ru (caiir MOuH P®);

www.school.edu.ru (Poccuiickuii 061ie00pa3oBaTebHbIH TOPTAaN);

www.pedsovet.org (Bcepoccuiickuii UTHTepHET-TIeICOBET);

www.fipi.ru (caiit ®emepaabHOT0 HHCTUTYTA MEJArOTMYCCKUX H3MEPEHH);

www.math.ru (MuTepHeT-moaaepkKa yauTesieii MaTeMaTHKH);

http:// festival.1september.ru (decrtuBany nemarorumdeckux uaed «OTKPBITBI ypOK»
(«ITepBoe ceHTsOPsI»));



http://www.school-collection.edu.ru/
http://mat.lseptember.ru/
http://www.uchportal.ru/

e Www.exponenta.ru (o6pazoBaTenbHbII MAaTEMaTUYECKUI CAT);

e www.math.ru/lib (s3;mexTpoHHass MaTeMaTHUeCKass OMOINOTEKA);
e https://resh.edu.ru/ Poccuiickast Dnektponnas [1Ikona
e https://infourok.ru/

Pabouast mporpamma cocrtaBieHa ¢ yuétom Paboueit mnporpammsl BocnutaHus MBOY
«Yepnononsckas CLL» benoropckoro paiiona Pecrry0nnku Kpbim (ypoBeHb OCHOBHOTO OOIIETO
oOpazoBanus) Ha 2025-2028 roasl, yTBepKAEHHON mprKka3oM oT 21.08.2025 Ne 207.

1. COAEP) KAHUE YYEBHOI'O IIPEJJMETA

Cunyc, kocuHyc, Taurenc yriaoB or 0 mo 180°. OcHOBHOe TPHUTOHOMETPHYECKOE
TOXkeCTBO. POPMYIIbI IPUBEICHUS.

Pemrenrie TpeyroipHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. Perienue
NPaKTUYECKUX 3a7ad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB W TEOPEMbI CHHYCOB.
[IpeoOpazoBanue mo1o0ws. [Tonobue COOTBETCTBEHHBIX DJIEMEHTOB.
Teopema 0 TPOM3BEICHUM OTPE3KOB XOpJA, TEOPEMBbI O TPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaJpaTe KacaTelbHOM.

BexTtop, mimMHa (MOAYdb) BEKTOpA, COHAIPABIEHHBIE BEKTOPbI, IMPOTHUBOIOJIOKHO
HaIIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH HAJ
BEKTOpaMH. Pa3noskeHne BeKTopa 1o JByM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHatsl BEKTOpA.
CkaysipHO€E TPOU3BENCHNE BEKTOPOB. IPUMEHEHNUE I HAX0XKICHUS JJIUH U YIJIOB.

JlexapToBbl KOOPAHMHATHl HA IUIOCKOCTH.  YPAaBHEHHME IPSAMOM M OKPYKHOCTH B
KOOpPJIMHATAX, [IEPEeCEeYEHUE OKPYKHOCTEH M NMpsMBIX. MeTo[ KOOpAMHAT U €ro NPUMEHEHHE.
[TpaBriibHBIE MHOrOyrosbHUKM. JlimHa OKpyXHOCTH. ['pagycHas m paguaHHas Mepa yIua,
BBIUMCJICHHUE JUIMH QYT OKpy>KHOCTeH. Ilnomane kpyra, cektopa, cerMeHTa.

JIBM>KEHUsT  TIJIOCKOCTH U BHYTpEHHHE cuMMeTpun ¢Guryp (dJIeMeHTapHEIC
npeactasienus). [lapamiensHbIil IepeHoc, TOBOPOT.

2. INTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATDBI

OcBoenue yueOHOro mpeamera «['eomerpusi» AOKHO oOecrieuyuBaTh JOCTH)KEHHE HAa YpPOBHE
OCHOBHOTO 0011er0 00pa30BaHus CIEIYIOIUX JIAYHOCTHBIX, METAIPEAMETHBIX U TPEIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB:

JINMYHOCTHBIE PE3YJIBTATHI
JIMyHOCTHBIE  pe3yJbTaThl OCBOEHMS MpOrpaMMbl ydeOHoro mpeamera «l eoMeTpus»
XapaKTepU3yTCA:


https://resh.edu.ru/
https://infourok.ru/

IlarpuoTrHyeckoe BoCIMTaAaHUE:

MPOSIBJICHUEM HHTEpeca K MPOILUIOMY M HACTOSILIEMY POCCHICKON MaTeMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUMCKUX MAaT€MaTUKOB M POCCHIMCKOW MaTeMaTU4YeCKOM
IIKOJIBI, K MCIIOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYTUX HayKaX W MPUKIATHBIX cepax.
I'paknaHckoe U JyXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO OO0S3aHHOCTEW TpaKAaHWMHA W peaju3allid ero Ipas,
NPEJCTaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (YHKUMOHHPOBAHHS PA3NUYHBIX CTPYKTYP,
SBIICHUH, TPOLEAYp TPa)xJAaHCKOro oOIiecTBa (BBHIOOPHI, OMPOCHl M Tp.); TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYSCKUM MPUMEHEHUEM JIOCTHKCHUN
HayK{, OCO3HAHUEM Ba)KHOCTU MOPAIIbHO-3THUECKUX MPUHLIUIIOB B IEATEIHOCTH YUEHOTO.
TpyaoBoe BocnniuTaHue:

YCTAaHOBKOM Ha aKTUBHOE YyYacTHE B PEIICHUH TMPAKTUUYECKUX 3aJad MaTeMaTHYEeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJIs yCTIETHON Mpo(decCHOHATbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHU;
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTH4ecKoe BOCIUTAHME!

CIIOCOOHOCTBIO K IMOIIMOHAILHOMY M 3CTETHYECKOMY BOCTIPUSATHIO MAaTEMATHYECKUX OOBEKTOB,
3a/1a4, PEIICHUM, pacCyKICHUM, YMEHHUIO BHUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHMA:

OpUEHTallel B JAESITeNTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpEJCTaBiICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBAa, MOHUMAaHHUEM
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeJIOBEUECKON MAesITeNbHOCTH, ITamoB €€ pa3BUTUSA U
3HAYUMOCTH ISl Pa3BUTHUS IUBUIN3AIIMH; OBJIAJICHUEM S3BIKOM MaTEMaTHUKU U MaTeMaTHYEeCKOM
KyJbTYpOH KaK CpEICTBOM I[IO3HAHWS MHUPA; OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMHU
UCCJIE0BATENIbCKOM IeATETbHOCTH.

du3znyeckoe BoOCNUTAHHWE, (opMHpOBaHHMe KYJLTYPbl 310POBbSi M 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NMPUMEHSTh MaTeMaTHYeCKHWE 3HAHUSA B HMHTEpPEcax CBOETO 370POBbs, BEICHUS
3I0pOBOT0 O0Opa3a >KU3HU (3I0pOBOE MUTAaHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUA M OTIbIXA,
perynspHas (pu3nueckas aKTUBHOCTB); C(hOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO e MpaBa APYroro 4eIoBeKa.

JK0JI0ru4ecKoe BOCIUTAHME:

OpUEHTAIle Ha TPUMEHEHHWE MAaTeMaTWYeCKUX 3HAHWW /I8 pelieHus 3aaad B o0iactu
COXPAHHOCTH OKpY>Karollel cpepl, TUIAHUPOBAHUSI TOCTYNKOB M OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUM I OKPY>KAOIIEH Cpebl; OCO3HAHMEM TI00aJbHOTO XapaKTepa SKOJOTHUYECKHUX
npobJieM U MyTel X pereHusl.

JIMYHOCTHBIE  pe3yJibTaThl, oO0ecrneYyMBaWINMe  aJanTanuI0  ol0ydyawiierocs K
H3MEHAIOINMCS YCJI0BUAM COLMAJIBHOI M MPUPOIHON Cpeabl:

— TFOTOBHOCTBIO K JICUCTBUSAM B YCIIOBUSX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTU 4e€pe3 MPaKTUUYECKYIO JESITeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA Yy APYTrHX
JIO7IeH, MPUOOPETaTh B COBMECTHOW JESATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIBITA IPYTHUX;



— He0o0XOAMMOCThIO B (POPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4YHcIe (OPMYIMPOBATH HJIEH,
HOHATHS, TUNIOTE3bI 00 00BEKTaX W SBJICHHUAX, B TOM UYHWCIIE paHee HE M3BECTHBIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIHIO
KaK BBI30B, TPEOYIOLIMH KOHTPMEp, KOPPEKTHPOBaTh IMPUHUMAEMble PEUICHUS M JEHCTBHUI,
(opMyIMpOBATh M OLICHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIE PE3yJIbTaThl OCBOCHHUS IPOTpaMMBbl  y4eOHOTO mpenMeTa «Ajredpa»
XapaKTEepPU3yIOTCS  OBJAJCHUEM  VHUBEPCANbHbIMU — NO3ZHAGAMENbHLIMU  OeliCEUAMU,
YHUBEPCANLHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PeYIAMUEGHbIMU
oeticmeusmMu.

1) Vnusepcanvnvlie noznasamenvuuvle oOeticmsus obecneuusaiom @opmuposanue 0a308bix
KOCHUMUBHBIX NPOYECco8 00y4awuxcsi (0ceoeHue mMemooos NOHAHUS OKPYICAIouje2o Mupa,
npUMeHeHue 102UHeCKUX, UCCIe008ameNbCKUX onepayull, yMeHui pabomams ¢ uHgopmayuei).

Ba3oBble 1oruveckue aeicTBuA:

— BBIIBIATH M XapaKTEpU30BaTh CYHICCTBEHHBIC IPH3HAKH MAaTEMaTHYECKUX OOBEKTOB,
HNOHSATHH, OTHOIIGHWH MEXIy MOHATHSIMH; (OpMYIHpOBaTH ONpEACICHUS TOHSTHI,
yCTaHABIMBATh CYIIECTBEHHBIM IPHU3HAK KIACCU(HUKALMK, OCHOBAaHUS Ui OOOOIICHHS U
CpaBHEHUS, KPUTEPUH MTPOBOIMMOTO aHAJIH3a;

— BOCIIPHHUMATH, (OPMYJIUPOBATH W MPeoOpa3oBBIBATh CYXKICHUS: YTBEPAUTEIBHBIE U
OTpHULATENNbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIE;

— BBUBJIATh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHUBOpEUYUs: B (akTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX;, MpeajaraTb KPUTEpUU NS BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

— JIenaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUeHU N, YMO3AKITIOUCHUI IO aHAJIOTHH;

— pa3buparh 0Ka3aTeNnbCTBA MATEMaTHYECKUX YTBEPXKICHHWH (MpsSMbIe M OT HMPOTHUBHOIO),
IPOBOJUTH  CaMOCTOSITETIbHO  HECIIOKHBIE  JIOKA3aTeNIbCTBA ~ MaTeMaTn4eckuxX  (hakToB,
BBICTPAMBAaTh apPryMEHTAIMIO, TPHUBOAWTH MPUMEPBl M KOHTPIPUMEPHL;, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh crocol pemeHus y4eOHOH 3a7auu (CpaBHUBATH HECKOJBKO BAPHUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEE OIXOAAIINHA ¢ YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBaTeJabLCKUeE AeiiCTBUSA:

— HCIIONIB30BaTh BOMPOCHI KaK HMCCIIEIOBATEIBCKUA WHCTPYMEHT MO3HAHUA, (HOPMYJIHUPOBATh
BOMPOCHI, GUKCHUPYIOIIKE TPOTUBOPEUHE, MPOOIeMy, CAaMOCTOATEIHHO yCTaHABIUBATH UCKOMOE
U 1aHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE;

—_— HpOBO,Z[I/ITI: II0 CaMOCTOSTCIIBHO COCTaBHeHHOMy H.HaHy HGCJIO)KHI:II\/'I 3KCHepI/IMeHT,
HEOOJBIIIOE HCCIEIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OOBEeKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;



— CaMOCTOSTENbHO (popMynnpoBaTh O0OOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO
Ha6JIIOI[eHI/ISI, HucciacaoBaHusi, OICHUBATh I[OCTOBCpHOCTB HOJIy‘-IeHHBIX pe3yHBTaTOB, BBIBOJIOB U
000011IeHMIT;

— HpOFHO?;I/IpOBaTI) BO3MO>KHOC pa3BI/ITI/I€ npouecca, a TAKXXC BbIABUI'ATh HpeI[HOJ'IO)KeHI/IH O €ero
Pa3BUTHH B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmanmeii:

— BBIABIATh HEAOCTATOUYHOCTh M U30BITOYHOCTh MH(POpPMALUU, JaHHBIX, HEOOXOAMMBIX IS
pelIeHns 3a1a4i;

— BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATb W HMHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHS;

— BbIOMpaTh (QopMy MpencTaBieHHMs HHOOPMALMM W WUIIOCTPUPOBATH pEIIAeMble 3aJauu
cXeMaMH, JMarpaMMamMu, HHOM rpaduKoi 1 NX KOMOMHALUSMY;

— OLEHMBATh HAJEKHOCTh HHGOPMALMU 10 KPUTEPHSM, MPEATIOKEHHBIM YUYHUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgusi obecnedusaiom coopmuposaHHocms
COYUATLHBIX HABBIKOG 00YUAIOUUXCSL.

Oobmenne:

— BOCIPHHUMATh U (HOPMYJTUPOBATH CYXICHUS B COOTBETCTBHH C YCIOBHSAMH H IICISIMHU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIPA)XaTh CBOKO TOYKY 3pPEHHsI B YCTHBIX M NHCHhMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHS 1O XOAy pCIICHHS 3a7auyd, KOMMCHTHUPOBATh MOJYYCHHBIH
pe3yJIbTarT;

— B XO0J¢ OOCYXIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOH TEMBbI, MPOOJIEMBI,
pemaeMOI‘/'I 3ala4i, BBICKA3bIBATb UACHU, HALCJICHHLIC HA IMOUCK PCIICHHA; COIMOCTABJIATH CBOU
CYXJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapyXKUBATh Pa3IndMe U CXOJCTBO
MO3UIIHI; B KOPPEKTHOU (hopme (HhOpMyITHpPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

— MPCACTABJIATL PE3YJbTAaThl PCHICHUA 3ada4dyd, OKCICPUMCHTA, HCCICIOBAHUSA, IIPOCKTA,
CaMOCTOSITENILHO  BBIOMpaTh ¢GopMar BBHICTYIUICHHS C Y4YETOM 3aJad  [pE3CHTAluH U
O0COOCHHOCTEH ayIUTOPHH.

CorpyannuecTBo:

— TIOHUMAaTh M HCIOJb30BATh NMPEUMYIIECTBA KOMAHAHOM M WHAMBHIYaJbHOH pabOTHI INpH
peleHN: yueOHbIX MaTeMaTHUECKUX 3a/1ay;

— TMPUHUMATH [EJb COBMECTHOW JEATENHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacnpeaenaTb BUIbl padoT, JOroBapuBaThCs, 00CYkIaTh MPOLECC U Pe3yIbTaT padoThI;
000011aTh MHEHHUS HECKOJIBLKHUX JIIONIEH;

— y4acTBOBaTh B TPYMNIOBBIX (opMax paboTwl (0OCyXkaeHHS, OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIp.);

— BBINOJIHATH CBOIO 4YacTh PabOTHl U KOOPAMHHPOBATH CBOM JICUCTBUS C IPYTHMMH UJICHAMH
KOMaH/IbI;

— OLIGHUBATh KaY€CTBO CBOETO BKJIAJa B OO MPOAYKT IO KPUTEPUSIM, CPOPMYINPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.



3) Vuusepcanvhvie pezynamuenvle oOelicmsus o0bOecneuusarom @Gopmuposanue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anusi:

CaMOCTOSITEIIFHO COCTAaBJISITh ITUIAH, alTOPUTM pEIIeHUs 3amavyd (WM ero 4acTh), BBHIOMPATh
croco0 pemeHusT ¢ y4€TOM WMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb:

— BJaJIETh CII0COOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS TIPOIIecca U pe3yibTaTa peleHus
MaTEeMaTHYCCKOM 3a1a49u;

— TNPEABUAECTb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPHU PpEUIEHUM 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

— OLEHUBAThb COOTBETCTBUE pE3yJbTaTa [EATEIbHOCTH IIOCTABICHHOW LEIM M YCJIOBHSIM,
OOBSICHATH MPUUYUHBI JOCTHXKEHUS WM HEAOCTHKEHMS L€, HaXOAUTh OMINOKY, 1aBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY.

IIpeaMeTHble pe3yabTaThl OCBOCHHUS NPOTPaMMbI Y4eOHOrO Kypca K KOHIy oOydeHHs B 9
KJIaCCe

3HaTh TPUTOHOMETPUYECKHE (PYHKLIUH OCTPHIX YIJOB, HAXOAUTh C UX MOMOUIBIO pPa3INYHbIE
JJIEMEHTBl  NPSAMOYIOJBHOTO TPEYTrOJIbHUKA («PELIEHUE MPSIMOYTOJbHBIX TPEYTrOJbHUKOBY).
HaxoauTe (¢ momouibio KajlbKyJIATOpa) JUIMHBI U YTJIbI 7151 HETAOJUYHBIX 3HAUYCHHH.

[Tonp3oBaTbest pOpMysIaMu MPUBEAECHUS U OCHOBHBIM TPUIOHOMETPUYECKHM TOXKJIECTBOM
JUISL HAXOXKICHHS COOTHOILIEHNUN MEXly TPUTOHOMETPUYECKUMH BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB I HAXOXKICHHS PA3IMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA, IPUMEHSATD UX JUIS PEILICHNS T€OMETPUYECKUX 3aad.

Brnaners monATHSIME TIpeoOpa3oBaHUS MOJO0MS, COOTBETCTBEHHBIX 3JEMEHTOB ITOJOOHBIX
¢uryp. Ilonap3zoBaThCs cBONMCTBAMU MOJO0USI MPOU3BOJBHBIX (PUTYDP, YMETh BBIUUCIATH JUIMHbI
Y HaXOJUTh YIJIbl Y MOJOOHBIX (PUTYyp. IPUMEHATh CBOWCTBA NOJO0MS B MPAKTUYECKUX 3a]a4ax.
YMeTb NPUBOAUTE PUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonmp30BaTbesd TEOpEMaMHM O TNPOU3BEIACHUM OTPE3KOB XOpPJ, O IPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss ~ BEKTOpaMHM, IOHMMAaThb HMX T'€OMETPUYECKUH U (PU3MYECKHI CMBICT,
OPUMEHATh UX B PELICHUU TEeOMETpUYEeCKHX M (pusnyeckux 3amad. IlpuMeHsTH ckamspHOE
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[lonp30BaTbCcsl METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPHUMEHATh €r0 B PELICHHH
TEOMETPUYECKHUX U MPAKTUYCCKUX 3a/1a4.

Bnagers NOHATHAMM IPaBUWIBHOIO MHOTOYTIOJBHHMKA, [UIMHBI OKDPY)KHOCTH, [UIMHBI JIyTH
OKpPYKHOCTHU M paJaHHON MEPBHI yIJIa, YMETh BBIUUCIIATH IIOAAb KPyTa U €ro 4acTel.

HaxonuTte ocn (MM LEHTPBI) CUMMETPUM (PUTYp, TPUMEHSTh IBM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CITyYasix.

IIpuMeHATH OJIy4EHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKUE MOJEIH UL
3a/1a4 peasbHOM JKU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BHIYMCICHUS ¢ IPUMEHEHHEM 000U
U TPUTOHOMETPHUYECKUX (DYHKIHHA (TI0JIBb3YSCH, T/I€ HE00X0IUMO, KAIBKYIISITOPOM).



3. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEAMETA

Ne i/

HasBanue pasagesia wjim TeMbl

KoaunuecTBo
qacoB/KP

JIEKTPOHHO-
o0pa3oBaTe/bHbIE

pecypcbl

Bexkrops!

12/1

www.school.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru

2.www.fipi.ru

HeKapTOBBI KOOpPAWHATHI Ha IIJNIOCKOCTHU

10/1

www.school.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru

2.www.fipi.ru

Tpuronomerpus. Teopemsl CUHYCOB U
KOCHHYCOB. Pemenue TpeyrojbHHUKOB.

16/1

www.school.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru

2.www.fipi.ru

[TpaBusIbHBIE MHOTOYTOJIBHUKH. J{n1Ha
OKPY’KHOCTH M IUIOIIA/b KpyTa.

10/0

www.school.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru

2.www.fipi.ru

JIBMKEHUS MIOCKOCTH.

6/1

www.school.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru

2.www.fipi.ru

[IpeobpazoBanue nogodbus. Merpuyeckue
COOTHOIIICHUS B OKPYKHOCTH.

10/1

www.school.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru

2.www.fipi.ru

[ToBTOpEHME.

4/1

UTOIo

68/6



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/

KAJIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHHME 110 TEOMETPUY, 9

KJIACC, 2026-2027 YY.T.

2 yaca B HeJeJII0 — 68 yacoB

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Tema ypoka

BekTtopsi (124).
ITonsiTne BekTOpa. PaBeHCTBO BEKTOPOB

OTkanpIBaHUE BEKTOpA OT JAaHHOW TOYKU. Pemienue
3aad4.

Cymma 1Byx BekTopoB. [IpaBuio TpeyronbHHKa.
CyMMa HECKOJIBKHX BEKTOPOB.

3aKoHBI ClI0’KEHHs BEKTOpOB. IIpaBuiio
napajuiesorpaMma. Beruntanue BEKTOpPOB.

HpOH?»BGI[GHI/Ie BCKTOpA Ha 9HCJIO. HpI/IMeHeHI/IC
BCKTOPOB K PCIICHUIO 3a1a4.

Pasnoxenne BekTopa 10 IByM HEKOJIIMHEAPHBIM
BEKTOPaM.

Koopaunats! BekTopa.
Koopaunatsl BexkTopa. Pemienue 3amay.

CBs13b MECKAY KOOpAMHAaTaMu BEKTOPAa U KOOPpAUHATaMU
€0 Ha4dajia 1 KOHIIA.

VYron mexay Bekropamu. CKalisipHOE ITPOU3BEICHNE
BEKTOPOB.

[IpuMeHeHne CKasIpHOTO MIPOU3BEIEHUS BEKTOPOB K
pEeLICHUIO 3a1a4.

KonTtpoasnas pabora Nel "Bekropsi"

JlekapToBbI KOOPAMHATHI Ha MJIockocTH (104).

Ananuz konmponvrou pabomul Nel. JleKapTOBBI
KOOPJMHATHI TOYCK Ha ITockocTu. [IpocTeiinme
3aJjaui B KOOPMHATAX.

[Ipocteiimue 3aqaun B KOOPMHATAX.
CamocTosiTenbHas paboTa.

YpaBHeHUE TMHUM HA TJIOCKOCTU. Y paBHEHUE
OKPYKHOCTH.

VYpaBHeHHE OKPYKHOCTH. Pemenne 3anay.
YpaBHeHHE IPAMON.

Koopannatsl Touek nepecedeHns OKpyKHOCTH U
IpsAMON

MeTton KOOpAUHAT MPU pCIICHUU I'COMECTPUUCCKUX U

Ko.1-
BO
4acoB

1

1

Cpoxku nposeeHus

Mo MJIaHy

02. 09.26.
07.09.26.

09. 09.26.

14. 09.26.

16. 09.26.

21.09.26.

23.09.26.
28.09.26.
30.09.26.

05.10.26.

07. 10.26.

12.10.26.

14.10.26.

19. 10.26.

21.10.26

09. 11.26.

11.11.26.
16.11.26.

18. 11.26.

no gpaxry



MPAKTUYECKHX 3a]a4
CkansipHoe MpOU3BEJIEHUE B KOOpAUHATAX.

CBoiicTBa CKaJIIpHOTO pou3BeaeHus. Pemenue
3ajad.

KonTpoabHasi padora Ne2 " JlekapToBbI
KOOPAMHATHI HA MJIOCKOCTH"

Tpuronomerpus. TeopeMbl KOCHHYCOB M CHUHYCOB.
Pemenue TpeyroabHuKoB (164).

OmpenenieHne TPUTOHOMETPUIECKUX (QYHKIIUHA YTIIOB
ot 0° go 180°. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC.

OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECCTBO.
®opmyiibl ipuBeAcHUA. POPMYIIBI 151 BBIYUCICHUS
KOOPJMHAT TOYKHU. YTJIOBOH KOAPHUIIMEHT MPSIMOH.

Teopema o riomaau TpeyronbHuka. Pemenue 3anay.

TeopeMa KOCUHYCOB.

Teopema kocuHycoB. Perenue 3anay.

Teopema xocunycoB. CamocTosiTenbHas padoTa.
Teopema cuHyCOB.

Teopema cunycoB. Pemenue 3a1ay.

Teopema cunycos. CamocTosiTenpHas padora.

Haxoxnenue qiua CTOPOH 1 BCJIMYUH YTJIOB
TPEYTOJIbHUKOB

Pemenne TpeyroibHUKOB
Perenne TpeyrosbHIUKOB
Pemenue TpeyroabHUKOB
Perenne TpeyrosbHIUKOB

ITpakTHyeckoe NPUMEHEHUE TEOPEM CHHYCOB U
KOCHHYCOB

KontpoabsHnasi padora Ne3 '"Pemenune
TPeyrojibHUKOB'

1

R T e

L =T = S N

23.11.26.
25.11.26.

30.11.26.

02.12.26

07.12.26.

09.12.26.

14.
16.
21.
23.
28.
30.
11.

12.26.
12.26.
12.26.
12.26.
12.26.
12.26.
01.27.

13.01.27.
18.01.27

20.
25.
217.

01.

01.27
01.27
01.27

02.27

IIpaBuabHBbIe MHOTOYTOJILHUKH. /[JIMHA OKPYKHOCTH H IIOIIAAb KpPyra.

Boruuciienne miomaneii (84).

HpaBI/IHBHBIC MHOT'OYT'OJIbHUKH, BBIYUCJIICHUC UX
9JICMCHTOB

OKpy’KHOCTb, OIIMCAHHAs1 OKOJIO PAaBUIBHOIO
MHOrOyrojibHuka. OKpy’>KHOCTb, BIIUCAHHAs B
[IPaBUJILHBII MHOTOYT'OJIbHUK.

@DopMyJIbl [T BBIYUCICHUS TUTOIIAN TPAaBUIBHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U paanyca
BIIMCAHHOM OKPY>KHOCTH.

Pemenue 3amau. CamocrositenbHast padbora.

03.02.27

08.02.27

10.

15.

02.27

02.27
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Yucno . JlnvuHa okpykHOCTH. [[nuHa myru
OKPYKHOCTH.

Panuannas mepa yrina. [lnomane kpyra.
ITnomjanps kpyra, ceKTopa, CErMEHTa

Pemenue 3amau. CamocrositenpHas padora.

JBrkeHus miaockoctu (64).

OTtobpaxenue miockoct Ha cebs1. [TonsTue o
JIBMDKEHUH TIOCKOCTH

[TapannensHbIN IEPEHOC, TOBOPOT

[TonstTre cummerpuu Guryp.

Pemenue 3amau. CamocrositenpHast padbora.
[IpumeHeHne IBUKEHUI TTPH PEIICHUH 3324

KonTposbHnas padora Ned mo temam:
"IIpaBUJIbHbIEe MHOTOYTOJIbHUKU. OKPYKHOCTD.
JIBu:xeHust miaockocTu"

IIpeodpa3oBanue moxoous. Merpnyeckue COOTHOIIEHHUsI B OKpYkHOCTH (101).

[TonsiTre 0 mpeobpa3oBaHUK TTOAOOUS.
[IpencraBnenue o nogoOHbIX durypax. [lomoOHbIe
MHOTOYTOJIEHUKH.

CoOOTBETCTBEHHBIE AIIEMEHTHI TOAOOHBIX PUTYD.
TeopeMsbl 0 mepuMeTpax M TUIOIIAASX TOA00HBIX
MHOTOYTOJIbHUKOB.

Pemenne 3aaa4 O ICpuMEeTpax U riaomaniax
HOI[06HBIX MHOI'OYT'OJIbHUKOB.

TeopeMa o0 mpou3BeEHUU OTPE3KOB XOPA, TEOpEMa O
MPOU3BEJCHUH OTPE3KOB CEKYILHUX, TEOPEMA O
KBaJlpaTe KacaTeJbHOU

TeopeMa 0 IpOU3BEICHUH OTPE3KOB XOP/I, TEOPEMa O
MPOU3BEICHUHU OTPE3KOB CEKYIIUX, TeOpeMa O
KBaJ[paTe KacaTeIbHOM

TeopeMa 0 IpOU3BEICHUH OTPE3KOB XOP/I, TEOPEMa O
MIPOM3BEACHNH OTPE3KOB CEKYIINX, TeOpeMa O
KBaJ[paTe KacaTeIbHOM

[IpuMeHeHne TeopeM B PELIEHHH F€OMETPUUECKUX
3amay

[TpumeHeHHe TeopeM B PEIICHUH T€OMETPUIECKUX
3aja4

[TpumeHeHme TeOpeM B PEIICHNH T€OMETPUIECKUX
3ama4y

KonTposbHas pab6ora Ned no teme:
"IIpeo6pa3oBanue nogodusi. Merpuyeckue

COOTHOILLEHHUS B OKPY:KHOCTH"

R

1

17.02.27

20. 02.27
24.02.27
01. 03.27

03.03.27

10.03.27
15.08.27
17. 03.27
22.03.27
24.03.27

05. 04.27

07.04.27

12.04.27

14.04.27

19. 04.27

21.04.27

26.04.27

28.04.27

05.05.27

11



IToBTOpeHueE, 00001eHHe,ccTeMaTH3anus 3HaHm#i (749).

[ToBTOpeHue, 06001IeHNE, CCTEMAaTH3aIUs 3HAHUH. 1
63. | I3MepeHne reoMeTpHYECKUX BEIUYHH.
TpeyronbHUKHN
64, [ToBTOpenue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH. 1 12. 05.27
[TapasnenbHbIe U EPIICHINKYIISIPHBIC IPSIMBbIC
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIINS 3HAHHMA. 1 17. 05.27
65. | Teopema ITudaropa. [Tnomaau reoMeTpuIecKux
dburyp.
66. | UToroBasi KOHTpoJiLHasi pa6oTa Ne6. 1 19.05.27
[ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH. 1 24. 05.27

67. | Okpy>kHOCTb 1 KpyT. ['eomeTpuueckre nocTpoeHusl.
VYIIIBl B OKPY’KHOCTH

[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIINS 3HAHHM. 1 26. 05.27
68. | Tpuronomerpuieckue GyHKIMH. Brimcanusie u

OIMMCAHHBIC OKPYXKXHOCTHU.

5. MPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

Kon [TpoBepsieMbie TPEIMETHBIC PE3YJIBTATHI OCBOCHHS OCHOBHOH 00pa30BaTeILHOM
MIPOBEPSIEMOTO POTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHHUsI
pe3yJbrara
1 Yuciia ¥ BEIYUCIEHUS
1.1 CpaBHUBATH M YIIOPSI0YNBATH PAIMOHAIBHBIC H HPPAIMOHAIBLHBIC YUCIIA

BreimonsaTs apI/I(l)MCTI/I‘IeCKI/Ie ,HGP'ICTBPIH C paMOHaJIbHBIMU YHCJIaMH, COUCTasd

1.2 YCTHBIC U TUCbMCHHBIC MPUCMBI, BBITIOJIHATH BBIYHUCJICHUSA C UPpPALIUOHAJIbHBIMHA
qucjiaMu
1.3 HaXOI[I/ITL 3HAUCHMS CTEIICHEH C OCJIbIMHU ITOKA3aTCIIsIMU U KOpHeI\/'I, BBIYUCJIATH

3HA4YCHUS YHUCJIIOBBIX BI)Ipa)KeHI/If/i

OprrJ'IFITB I[eﬁCTBHTeHBHBIe YuCjia, BBIIOJJHATE HNPUKUIAKY PpE3yiibTaTa

1.4 . .
BBIUHCIICHHM, OIICHKY YMCIIOBBIX BBIPAKCHHIA
2 YpaBHEHUS U HEPABEHCTBA
21 Pemiate nuHeiiHbIE U KBaJpaTHBIE YPAaBHEHUSI, YPABHEHUSI, CBOSIIMECS K HUM,

npocTeiiiye ApoOHO-palMOHaIbHbIE YPaBHEHUS

12



Pemate cuctemMbl JBYyX JMHEHHBIX YPAaBHEHMU C JABYMsS IIEPEMEHHBIMU M

2.2 . .
CHCTEMBI ABYX YpaBHEHHI1, B KOTOPBIX OJTHO YPaBHEHHE HE SBISCTCS TUHEHHBIM
23 Pemarp TeKkCTOBbIE 3afaud aidreOpandeckuM CIOCOOOM C  MOMOIIBIO
' COCTaBJICHUS] YPaBHEHUS WIIM CUCTEMBI IBYX YpaBHEHHI ¢ JBYMsI IEpEMEHHBIMU
[IpoBOaUTH MpOCTEUIINE HCCIIENOBAHUSA YPAaBHEHUH M CUCTEM ypaBHEHWH, B
24 TOM 4YHCIe C TPUMEHEHHEeM TpaduuecKuX TMpeAcTaBlIeHUu (Hampumep,
' YCTaHABIIMBATh, UMEET JIM YpPaBHEHUE WM CUCTEMa YpaBHEHUH pELIeHHUs], eCIH
HMMEET, TO CKOJIBKO)
Pemarp nuHEWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
2.5 pellleHre HEPaBEeHCTB Ha YUCIOBOM MPSMOH, 3alHUChIBaTh PEIIEHUE C MIOMOIIBIO
CHMBOJIOB
Pemarh cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINE
2.6 KBaJpaTHOE HEPABEHCTBO, HM300pa)kaTh PEIICHHWE CHUCTEMBI HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOIA, 3aMUCHIBATH PEIICHUE C TIOMOIIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA MPHU PEIICHUH PA3JIMYHBIX 3a/1a4
3 OyHKIMH
Pacrio3naBath (yHKIMM W3YYCHHBIX BHJIOB. [lOKa3pIBaTh CXEMAaTHYECKU
pacmojoKeHne Ha KOOPAMHATHOM MIIOCKoCTH rpadukoB GyHKIMH Buaa: y = kx,
3.1 - 2 i
y = k< + b, Y —;, y = ax®* + bx + ¢ B 3aBUCHMOCTH OT 3HAYCHHI
K03(PUITMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKIIUNA
3.9 [Toka3piBaTh CXEMaTHYECKH pPAaCMOJOKEHHE Ha KOOPAMHATHON IIOCKOCTU
' rpacdukoB pyHkuui Buga Y =+ X,y = |X| u onuChIBaTh CBOMCTBA (PYHKIIMIA
33 Ctpouts W u300paxaThb CXEMaTHYEeCKH TpaduKyd KBAJAPATUYHBIX (DYHKIHMH,
' OTIMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKIIUH 10 UX rpadukam
34 Pacrio3naBaTh KBaJpaTHYHYI (QYHKIHIO 1O (OpMyIe, MPHBOIUTH TPUMEPHI
' KBaIpaTHUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN
4 ApudmeTndeckast 1 reOMeTpHUECKast IPOrPecCun
41 Pacrio3naBaTh apu(METHUECKYIO U TEOMETPUIECKYIO MPOTPECCHH TPU Pa3HBIX
' crioco0ax 3amaHus
492 BbINONMHATE  BBIUMCIEHHMS C  HCIOJNb30BaHMEM  (QOpMyJl N-ro  4ieHa
' apuMETHIECKON 1 TEOMETPUIECKON POTPECCHi, CyMMBI TIEPBBIX N YJICHOB
43 N300paxaTh WICHBI TIOCIEIOBATEIBPHOCTH TOYKAMU HAa KOOPAWHATHOU
' MIOCKOCTH
Pemarp 3amaum, CBSI3aHHBIE C YHUCIOBBIMH TOCJEIOBATEIBHOCTSIMH, B TOM
4.4 YUCJIEe 3alauyd M3 peajbHOM KU3HM (C UCIOJIb30BAHUEM KaJbKYJSTOPA,
U (PPOBBIX TEXHOJIOTHIA)
5 BeposiTHOCTB 1 cTaTUCTHKA
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5.1

W3Briekath 1 peoOpa3oBeIBaThE HHGOPMAIUIO, TIPEICTABICHHYIO B Pa3IMYHBIX
WMCTOYHUKAX B BHUJAE TaOJIHI], AUarpaMM, rpadukoB, MPEICTABISTH JaHHBIE B
BUJIC TAOJINII, TUArpaMM, rpaduKoB

5.2

Pemrate 3amaum opraHM30BaHHBIM IEepeOOPOM BApUAHTOB, a TaKXKe C
HUCIIOJIB30BAHUEM KOMGI/IHaTOpHLIX IIpaBUJI U MCTOJ0B

5.3

Hcmonp30BaTh omnucaTe/IbHBIE XapaKTCPUCTUKU JId MACCHBOB YHCJIOBBIX
JAaHHBIX, B TOM YHUCJIC CPCAHUEC 3HAYCHUA U MEPBI paCCCUBaHUA

5.4

HaxoauTh 4acToThl 3HaUYE€HUH W YACTOTHI COOBITHS, B TOM YHCJE MOJB3YSChH
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUN 1 HAOIIOICHUN

5.5

HaxoauTh BEpOSTHOCTH CIy4alHBIX COOBITUH B M3YyYEHHBIX OIBITaX, B TOM
YHUCJIE B ONbITAX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMHU COOBITHSIMHU, B CEPUSIX
HCIIBITAHUH 70 MIEPBOTO yCIIEXa, B CEpUSIX UCTIBITaHUK bepryun

5.6

NMers mpencraBieHHEe O CIy4alHOW BEJIMYMHE M O PACIpPElCICHUU
BEPOSITHOCTEN

5.7

HNmeTy mpencTaBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4YaliHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCET
B IIPUPO/IE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIIBIO
pasJM4yHbIE  3JEMEHThl  NPSAMOYIOJIBHOTO  TpeyroibHuka  ("perieHue
OPSAMOYTOJBHBIX TpeyroibHUKOB"). HaxoauTh (C MOMOIIBIO KalbKYJSATOpA)
JUIMHBI ¥ YIJIbI 4711 HETAOJUYHBIX 3HAUEHUH

6.2

[Tonb3oBaTbes (QopMyiaMu TPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JJIsl HAXOXKICHHUS COOTHOILIEHUW MEXIY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMU

6.3

Mcnonb30BaTh TEOPEMBI CHUHYCOB M KOCHUHYCOB JUIsl HAXOXKJEHHs pa3iIM4YHbIX
AJIEMEHTOB TpEyroibHUKA (''pellleHue TpeyroJbHUKOB'"), MPUMEHATh UX IpHU
pELIEHNH T€OMETPUUECKUX 3aa4

6.4

Brnanets monsTHAME mpeoOpa3oBaHUs MOOOHS, COOTBETCTBEHHBIX HJIEMEHTOB
noao0HbIX ¢uryp. ITonb30BaThCs cBOMCTBaMU MO100MS IPOU3BOIBHBIX (QHUTYD,
YMETh BBIYHCIATH UIMHBI U HAXOIUTh YIJIbl y MOAOOHBIX ¢uryp. IlpumensaTs
CBOICTBA MONOOWS B MPAKTUYECKHX 3a/ladyax. YMETh NPUBOJUTH IPUMEPHI
MOJ00HBIX (DUTYP B OKpPYKAIOIIEM MUPE

6.5

[Tonp30BaThCss TEOpEMaMH O MPOU3BEICHUHA OTPE3KOB XOPI, O MPOHU3BEICHUH
OTPE3KOB CEKYIIUX, O KBa[paTe KacaTeIbHOU

6.6

[Tonp30BaTbCss BEKTOpPaMH, TOHHUMATh HMX TE€OMETPUYECKHA M (pU3HUeCcKHit
CMBIC]I, NPUMEHATh UX B PELICHUH T'€OMETPUYECKUX M (U3UYECKUX 3a7ad.
[IpuMeHATh CKalspHOE MPOU3BEICHHUE BEKTOPOB JUIS HAXOXKIACHUSA [UIMH M
YTJIOB

6.7

ITonp30BaThCsT METOAOM KOOpAHUHAT Ha INNIOCKOCTHU, ITPUMCHATH €TI0 B PCIICHUHA
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FrCOMCTPHUICCKUX U IMPAKTUICCKHUX 3ada4d

BJ'Ia,Z[CTI) MOHATHUAMMU IIPABUIIBHOI'O MHOI'OYI'OJIBHHKA, JJIHWHBI OKPYXXHOCTH,

6.8 JUTUHBI TyTU OKPY>KHOCTU U PaJUaHHON MEphI yria, YMETh BBIUUCIATH IJI0IIA/b
Kpyra u ero yactei. [[puMeHsATh oiny4yeHHble YMEHHS B IPAKTUYECKUX 3aa4ax
6.9 Haxoauth ocuM WM LEHTPhl CUMMETPUH (QUIYp, TNPUMEHSTHh JBHKEHUS
' IUIOCKOCTH B MPOCTEUIINX CITydasix
[IpuMeHATh TMONy4YEHHBbIE 3HAHUS HAa TMPAKTHKE - CTPOUTh MAaTeMaTHYECKUE
6.10 MOAENIN Uil 3aJad pPEAJbHOW JKU3HM M TPOBOAUTH COOTBETCTBYIOIINE
' BBIUHCIICHHUSI C TPUMEHEHHEM TMOJ00HUS W TPUTOHOMETPUYECKUX (PyHKIUN
(MONB3YSACh, TIe HEOOXO0IUMO, KaTbKYJIATOPOM)
6. MPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
Kon [IpoBepsieMblil 2IIEMEHT COEPHKAHUS
1 Yucna v BBIYUCIICHUS
11 PanmonaneHbie uMcla, WPpANMOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIC
' JIeCATUYHBIE TpoOH
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, ICHCTBUTENBHBIC YHCIA KaK OECKOHEYHbIE
19 JeCSITUYHBIE poOu. B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM
' JIEMCTBUTENbHBIX YHUCEN U KOOpAMHATHOM mnpsmon. CpaBHEHHE JEHCTBUTEIBHBIX
yucel
1.3 Apudmerndeckue AEHUCTBUS C JEHCTBUTEILHBIMU YHCIIAMH
W3mepenusi, npubamxeHus,, OLEHKU. Pa3mepbl OOBEKTOB OKpYKAIOLIEro MHpA,
14 JUIMTETILHOCTh TPOIIECCOB B  OKpykawomeM wmupe. [IpubnmkeHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Oxpyriaenune umcen. [Ipukuaka u oneHka
pe3yIbTaTOB BBIUUCICHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJJHOM TEpEeMEHHON
2.2 JInneitHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOIAILIMXCS K JIUHEWUHBIM
2.3 KBagpatHoe ypaBHeHue. Pemenre ypaBHEHHM, CBOJAIIMXCS K KBaAPATHBIM
24 buxBanpatHoe ypaBHeHue. [IpuMepbl penieHuss ypaBHEHHMM TPETbEH M YETBEPTOU
' CTEIEHEN pa3oKeHUEM Ha MHOKUTEIU
2.5 Pemenne npoOHO-paniioHaNbHBIX YpaBHEHHUI
2.6 Cucremsl ypaBHEHUH
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2.7

YpaBHeHUE ¢ ABYMS TIEPEMEHHBIMHU U €T0 TpapuK

2.8 Pemenue cuctem AByX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU

29 Pemienue cucteM ByX ypaBHEHUM, OJJHO W3 KOTOPBIX JIMHEHHOE, a APYroe - BTOPOM
' CTETIeHU

2.10 |I'paduyeckas nHTEpHpETAIMA CUCTEMBI YPABHEHHM C IByMsI IEPEMEHHBIMHU

2.11 |Pemenue TEKCTOBBIX 33J1a4 alreOpandecKuM CIIocoO0M

2.12  |YucnoBble HEPABEHCTBA U UX CBOWCTBA

2.13  |PemeHue TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM

2.14 | Pemenue cucteM TUHEHHBIX HEPABEHCTB C OJHOW IMEPEMEHHON

2.15 |KBagparHbple HepaBeHCTBA

216 I'padmyeckass uHTEprpeTanusi HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIByMs
' MepeMEeHHBIMU
3 OyHKIUU

31 KBanpatuunas Qyskuus, ee rpa¢puk u cpoicta. [lapaGona, kKoopauHATHl BEPUIMHBI
' napaboibl, 0Ch CHMMETPHH MapaboIibl

3.2 I'paduku pynkmuit y = kx, y = kx + b u ux coiictBa

o k 3 o

3.3 I'paduku pynkuuit Y = Y =X 1 ux cBoficTBa

3.4 |T'papuku pynkumii Y =+ X,y = [x| u ux cBoiicrea
4 YucnoBbie OCIEI0BATEIPHOCTH

41 Onpenenenre M crnocoObl 3aJaHMsl YMCIOBBIX IOCJIENOBATENIbHOCTEH. 3amaHue
' MOCIIe0BATEIBLHOCTH PEKYPPEHTHOM hopmyIioii u popMyIioil n-ro ujaeHa

492 Apudmernueckas nporpeccus. @opMyiel n-ro wieHa apuPpMETHIECKON MPOrpeccuH,
' CYMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas nporpeccus. @opMyJibl N-ro 4ieHa F€OMETPUUYECKON MPOTrpeccHH,
' CYMMBI TIEPBBIX N YJICHOB

4.4 N300pakeHre 4WieHOB apu(hMETHUECKOW U TeOMETPUUYECKON MPOrpeccHii TOUKaMH Ha
' KOOPJAMHATHOU IUIOCKOCTH. JIMHEHHBIN U SKCITOHEHIMAIBHBIN pOCT

4.5 CoXxHbIe TPOIIEHTHI
5 BeposiTHOCTB 1 cTaTUCTHKA

51 [IpencraBieHre AaHHBIX B BHJE TaONWll, auarpamMm, rpadukoB, HHTEpIpETALUs
' nMaHHbIX. UTeHne u mocTpoeHune TaldiuIl, 1uarpamMmm, TpaKoB MO PeaJTbHBIM TaHHBIM

5.2 [TepecTanoBku u paxrTopuan
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5.3

CoueTraHus 1 9YUCIIO COYETAHUM

5.4 Tpeyronpuauk [ackans. Pemenue 3amad ¢ ucnosiib3oBaHuEM KOMOWHATOPHUKHU
55 ['eomerpuueckast BepoATHOCTh. ClydailHbIA BBIOOp TOYKH U3 (DUTYpHI HA TIIIOCKOCTH,
' U3 OTpe3Ka U U3 IyTU OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heyaaua. Cepus UCIIBITAHUN A0 IEPBOIO ycrexa
5.7 Cepus ucnbitanuii beprnynnu. BepositHocTi coObITUl B cepun ucnblTaHuil beprynnu
5.8 CrnyuaiiHas BeJIMUMHA U paclpeielieHue BEpOsSTHOCTEN
59 MatemaTtnueckoe oxxugaHue u gucnepcus. [Ipumepbl MaTeMaTHUECKOrO OXKHJIaHUS
' KaK TEOPETUYECKOTO CPEAHETO 3HAUCHUS BETHUNHBI
510 MartemaTnueckoe OKMIAHUE W UCHEPCHUS CIyYaiiHON BETUYMHBI "4HCIO YCIIEXOB B
' cepuu ucneitTanuii bepnymm"
511 [TonsiTne o 3akoHe OONBIIMX 4YHCeN. V3MepeHue BEpOATHOCTEH C MOMOIIBIO YacCTOT.
' Ponb 1 3HaYeHME 3aKOHA OOJIBIINX YHCEN B IPUPOE U OOIECTBE
6 ['eomeTpus
6.1 Cunyc, kocunyc, tanreic yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIIbI IPUBEACHUS
6.2 Pemenne TpeyronbHukoB. Teopema KOCHHYCOB W TeOopeMa CHHYCOB. PerieHue
' MIPAKTUYECKUX 3aJ]]a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB
6.3 [TpeoOpazoBanue momodus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O MpOW3BEAECHUU OTPE3KOB XOpPJ, TEOPEMBI O IMPOU3BEICHUH OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJpaTe KacaTeIbHON
Bekrop, mnuHa (MOAysb) BEKTOpA, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOJIOKHO
6.5 HaIpPaBJIEHHBIE BEKTOPbI, KOJUJTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaLlin
HaJ BekTopamu. Pa3noxkeHue BEKTOpa 10 IBYM HEKOJIJIMHEAPHBIM BEKTOpaM
6.6 Koopaunarel Bekrtopa. CkansipHOE IIPOU3BENECHUE BEKTOPOB, INPUMEHEHHUE MJIs
' HAXO0X/ICHUS JUIUH U YTJIOB
JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPAaBHEHHUS NPSIMOW U OKPYKHOCTH B
6.7 KOOpAMHATaX, INEPECEYEHHE OKPYKHOCTEM M NpsAMbIX. MeTox KOOpIMHAT U €ro
pUMEHEHHE
6.8 [TpaBuUIBEHBIE MHOTOYTOTBHUKA
6.9 JnuHa oxpyxHOcTU. ['pamycHas u paavaHHas Mepa yria, BBIYHCICHUE IJIUH YT
' OKpY’KHOCTEN
6.10 |IImomans Kpyra, CEKTOpa, CETMEHTA
6.11 JIBIKeHUsI IJIOCKOCTH W BHYTpEHHHE CUMMETpuH Guryp (dJIeMeHTapHBIC

npeacrasnenus). [Tapamtensubiii neperoc. [ToBopot
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7. MIPOBEPJAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHusl HA OCHOBE
orocC

1

YMeHue onepupoBaTh MOHATUSIMHU: MHOKECTBO, IIOJMHOKECTBO, ONEPaLUU HaL
MHOXXECTBaMH; YMEHHE OIECpUPOBATh MOHATUSAMHU: Tpad, CBA3HBIA Tpad,
JIepeBO, LUKI, MNPUMEHATh HUX MPU PELICHUH 3aJay; YMEHHUE HCIOJIb30BaTh
rpaduyeckoe npeCTaBICHUEe MHOKECTB AJIs ONUCAHUS PeAsIbHBIX MPOLIECCOB U
SBIICHUH, IPU PEUICHUH 33/1a4 U3 APYTUX YUEOHBIX PEIMETOB

VYMeHue onepupoBaTb MOHATHSMHU: ONpENEICHUE, aKCUoMa, TeopeMa,
JIOKa3aTeIbCTBO; YMEHHUE PAclo3HABAaTh WCTUHHBIC M JIO)KHBIC BBICKA3bIBAHUA,
NPUBOAUTH NMPUMEPLI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3LIBAHUA U OTPHULAHUS
BBICKA3bIBaHUHU

YMeHue onepupoBaTh NOHATUSMHU: HaTypadbHOE YMCIIO, IPOCTOE U COCTAaBHOE
YHUCJIO, JACIUMOCTh HATypaJbHBIX YUCEN, NMPU3HAKU JEIMMOCTHU, LEI0€ YHUCIO,
MOJyJIb YMCIa, OOBIKHOBEHHAs ApoOb U JecsATHUYHas ApoOb, CTAaHAAPTHBIA BU]
quclia, pPAlUOHAIBHOE YHCIO, HPPAMOHAIBLHOE YHCIO, apuMEeTHUECKUn
KBaJPaTHBI KOPEHb; YMEHHE BBINOJHATh JICUCTBUS C YUCIaMH, CPAaBHUBATH U
YHOOPSIOYMBATh 4YHUCHA, MPEJACTABIATh YHUCIA HA KOOPAMHATHOM MPSIMOM,
OKPYTJISATh YUCIIA; YMEHHE JeNaTh IPUKUAKY U OLEHKY pe3yIbTaTa BEIYUCICHUN

VYMeHue omepupoBaTh IMOHATHAMHU: CTEHNEHb C [EJNbIM  ITOKa3aTelseMm,
apu(MeTHUecKuil KBaJpaTHBI KOpeHb, MHOTOYJICH, ajiredpanueckas ApoOs,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTETeHH OOJblle eIWHUIIbI,
YMEHHUE BBIMIOIHATH pacuyeThl Mo GopMysiaM, IpeoOdpa3oBaHMs LENbIX, IPOOHO-
pAallMOHANBHBIX BBIPAKECHUH W BBIPAKEHHH C KOPHSAMH, Da3JIOKCHHUE
MHOT'OYJIEHa Ha MHOXHTENH, B TOM YHUCIIE C UCIIOIB30BaHUEM (POPMYIT Pa3HOCTH
KBaJpaToOB M KBa/IpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBarh NOHATHAMM: YMCIOBOE PABEHCTBO, YPABHCHHE C OJHOU
[IEPEMEHHOM, YHUCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMEHHUE
pemaTb JMHEHHBIE M  KBaJpaTHblE YpaBHEHUs, JPOOHO-pallMOHAIBHBIE
YpaBHEHUs C OJHOW IIEPEMEHHOH, CHCTEMBI JBYX JIMHEHUHBIX YPaBHEHUN,
JMHEWHbIE HEPABEHCTBA U MX CHUCTEMBI, KBaJpaTHbIE U IPOOHO-pallMOHAIbHBIE
HEPaBEHCTBA C OJHOW IEPEMEHHOH, B TOM 4YMCIIE IPU DPELICHUM 3a1ad U3
Ipyrux TIpeIMETOB W  IPAKTUYECKMX 3aJad; YMEHHE HCIIONIb30BaTh
KOOPJMHATHYIO MpPSIMYI0 W KOOPAMHATHYIO IUIOCKOCTbh JJSI H300paskeHHs
pELICHU YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTth MOHATUSAMU: GYHKIUSA, Tpaduk GyHKIUH, HYIU
GYHKIIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3PAaCTaHUS,
yObIBaHMS, HauWOoJbIlIee W HaWUMEHbIee 3HA4YeHHS (QYHKIUH; yMEHUe
OTIEpUPOBATH MOHATHIMU: TPSIMasi MPOTIOPIIHOHATBHOCTD, JIMHEWHAs (DyHKIUS,
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KBaJgpaTU4Hash  (QyHKOUs, oOpaTHas TPONMOPUMOHAIBHOCTh, Tapadoa,
runepOosia; yMeHUue CTpOUTh rpaduku (QyHKIMH, UCTIONB30BATh T'PAQUKH IS
OIIPEJICTICHNsI CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, AJISI PELIeHus 3agad W3
JIpYruX Y4eOHBIX NpPEAMETOB U pealbHON JKU3HH; YMEHHE BBIPAXKATh
dhopmyniaMy 3aBUCUMOCTH MEXKITYy BETUIMHAMU

YMeHue onepupoBaTh MOHATHUSMU: TOCIENOBATENbHOCTh, apudMeTndeckas u
reoMeTpuyecKas MIPOTPECCUU; yMEHUE HCII0JIb30BaTh CBOMCTBA
nocie0BaTeabHOCTEH, GOPMYJIIBI CYMMBI U OOIIET0 YjieHa MpU PEelIeHUH 3ajad,
B TOM YHCJIE 33]]a4 U3 IPYTHX YUEeOHBIX MPEAMETOB U peaibHON KU3HU

VYMeHue pemarh 3aJaud pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIU U
YacTH, JBHIKEHHUE, paboTy, LIEHy TOBApOB U CTOMMOCTb IOKYIOK U YCIYT,
HAJIOTH, 337a4 U3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEeMEHHBIMU (PMHAHCAMN);
YMEHHE COCTaBJIATh BBIPAKECHUSI, YPAaBHEHMS, HEPABEHCTBA U CHUCTEMBI IO
YCIOBUIO 3aJaud, MHCCIEAO0BaTh IOJIYYEHHOE pELIeHHE M OLICHMBATh
MPaBA0NO0I00HOCTH MOTYUYEHHBIX PE3YJIbTaTOB

YMeHne omnepupoBaTh MOHATUAMHU: (QHTypa, TOYKA, OTPE30K, MpsMas, Iyd,
JIOMaHasi, yroJ, MHOTOYTOJNbHUK, TPEYrOJbHUK, pPABHOOCAPEHHBIH W
PaBHOCTOPOHHHI TPEYTOJIbHUKH, TPSIMOYTOJIBHBIA TPEYTrOJIbHUK, MeEJHaHa,
OMCCeKTpUCa W BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIBHUK, MapajlieIorpaMM,
pOMO, TIPSMOYTOJIBHUK, KBaJpaT, TPANelHs; OKPYKHOCTb, KPYyT, KacaTeJlbHAas;
3HaKOMCTBO C MIPOCTPAHCTBEHHBIMH (DUTypaMU; YMEHHUE peIlaTh 3aJa4u, B TOM
YHClie U3 MMOBCETHEBHON XHM3HH, Ha HAX0XKIECHHE T'€OMETPUYCCKHX BEIHUYUH C
MIPUMEHEHUEM U3YYCHHBIX CBOMCTB QUryp u (HakToB

10

YMeHue ~ omepupoBaTh  MOHATUSMHU:  PAaBEHCTBO  (uryp, paBeHCTBO
TPEYTrOJIbHUKOB; NapaJJIeIbHOCTh W IEPHEHAUKYISIPHOCTh MPSIMBIX, YIOJl
MEXIY NPSMBIMH, NEPIEHAUKYIAP, HAKIOHHAs, MPOEKIus, rnoxodue ¢uryp,
M0I00HBIE TPEYTONIBHUKH, CHMMETPHUSI OTHOCUTENIBHO TOYKU U MPSAMOIL; yMEeHHe
pacrio3HaBaTh PaBEHCTBO, CUMMETPHIO U Moao0ue (puryp, mapamienbHOCTh U
MEPHEHAUKYISIPHOCTD MIPSMBIX B OKPYKarOLIEM MUPE

11

YMeHue onepupoBaTh MOHATHUAMHM: JUIMHA, PACCTOSIHUAE, YToJl (BeIMYMHA YTIIIa,
CHUHYC M KOCHHYC yTjla TPEyrojbHHUKA), IUIOLIAb; YMEHHE OLEHUBATH Pa3Mephl
MIPEAMETOB U OOBEKTOB B OKPYIKAIOIIEM MHpE; YMEHHE NMPUMEHSATH (HOPMYIIbI
MEpUMETPA U IUIOAAM MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH U IUIOIIAJN
Kpyra, o0bemMa MPSMOYTOJIBHOTO TMapajUIeNIeNUIe1a; YMEHHUE TPUMEHSTh
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHHUS [JIi BBIYMCICHUS
JUTAH, paCCTOSTHUM, TUIOIAACH

12

Ymenne n3o0paxkaTh IIOCKUE GPUTYPBI M UX KOMOHMHAINH, TIPOCTPAHCTBEHHBIE
burypsl OT pyKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh NOHATHSAMHU: IPSIMOYIOJIBHAsE CHCTEMa KOOPJMHAT;
KOOPJMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOMU3BEICHUE BEKTOpAa Ha
YHUCJIO0, CKAIPHOE IIPOU3BEJCHUE BEKTOPOB; YMEHHE HCIIOIb30BAaTh BEKTOPHI U
KOOPIMHATHI JJI IPEICTaBICHUA JAaHHBIX U PELICHUA 3a1ay, B TOM YUCIE U3
JIpYTrUX y4eOHBIX IIPEAMETOB U peabHOM KU3HU

19




14

YMeHue onepupoBaTh MOHATUSAMU: CTOJOMKOBBIE M KPYIOBbIE JHarpaMMbl,
TabIUIbI, cpefHee apudMeTHuecKoe, MeauaHa, HauOoJjbllee W HauMEeHbIlee
3HAYEHUS, pa3Max YUCIOBOr0 Habopa; yMEeHUe U3BIIEKATh, HHTEPIIPETUPOBATH H
npeoOpa3oBbIBaTh HMH(OpMaIUIO, TPEACTAaBICHHYI0 B Tabaumax MW Ha
Juarpammax, OTpa)karollylo CBOMCTBA U XapaKTEPUCTUKU peabHbIX MPOIIECCOB
U SIBJICHWM; YMEHHUE paclo3HaBaTh M3MEHYMBBIE BEJIMYHMHBI B OKPY’KAIOIIEM
Mupe

15

YMeHne  omepupoBaTh  MOHATHSAMHU:  CIy4YaWHBIM  OOBIT  (CIy4alHBIN
HKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (IIEMEHTApHBIM HCXOM) CIy4ailHOTO
OMbITA, CIy4YailHOE COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOATHOCTH CIyYalHBIX COOBITUH B OMNBITAX C PaBHOBO3MOXHBIMU
SJICMCHTAapHBIMU CO6I)ITI/I$IMI/I; YMCHUC peuaTtb 3aJa4u METOAO0M
OpraHH30BaHHOTO Tiepedopa M C UCHOIB30BAaHUEM TpaBUIa YMHOKEHUS;
YMCHHUC OLICHMUBATHL BCPOATHOCTU PCAJIBHBIX CO6I)ITI/II\/'I u $IBJ'I€HI/II71, IIOHUMAaThb
POJIb MPAKTHYECKH JOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUH B OKpYKArOIIEM
MHPEC U B )KU3HU, 3HAKOMCTBO C NOHATUCM HC3aBUCHUMBbIX CO6I:ITHﬁ; 3HAaKOMCTBO
C 3aKOHOM OOJIBIINX YHCEI U €T0 POJIBI0 B MACCOBBIX SIBICHUAX

16

YMmeHne BBIOMpaTh MOAXOAALIMA M3YyYEHHBIH METOA MJIsi peIleHHs 3ajaudu,
IIPUBOJUTH NIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B NIPUPOAC U JKU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MATEMAaTMKU B MCKYCCTBE, OIIMCBHIBAThb
OTIENbHBIC BBIJAIOIUECS PpE3yJlbTAaThl, IIOJIYYCHHBIE B XOAE Pa3BUTUSA
MaTEMaTHKU KaK HaAyKH, IPUBOIUTH IPUMEPBl MATEMAaTUYECKUX OTKPBITUI U X
aBTOPOB B OT€UECTBEHHOW U BCEMUPHOW UCTOPUH

8. INEPEYEHDb DJIEMEHTOB COJAEP)KAHUS, IPOBEPSIEMbBIX HA OI'3 11O

MATEMATHUKE

Kon [IpoBepsieMblil 2IEMEHT COJEPHKAHUS
1 Yucna u BBIYUCIECHUS
1.1 Harypanbnbie u niensie yncna. [Ipu3Haku AenMMOCTH HEIbIX YUCE
1.2 OOBIKHOBEHHbBIE U JECSATHUYHBIE IPOOH, MPOLEHThl, OECKOHEUHbIE NEPUOANYECKUE
Ipodu
1.3 Panmonaneueie uncna. ApudmeTnyeckue onepanyy ¢ paluoHAIbHBIMU YUCITaAMH
1.4 HeiictButensHbie uncna. ApudmeTndeckue onepamnuu ¢ AeMCTBUTEILHBIMU YHCIAMU
1.5 [TpubnKkeHHbIE BEIYUCICHUS, MTPABUJIa OKPYTIICHUS, IPUKUAKA U OIICHKA pe3yJibTaTa
BBIYHMCIICHUI
2 Anrebpanyeckue BoIpaKCHUS
2.1 BykBeHHbIe BhIpaKeHUs (BBIPAXKCHUS C TIEPEMEHHBIMH )
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2.2

Cremnenpb ¢ 1enbIM nokazatesneM. CTeneHb ¢ paloHadIbHBIM Toka3zareneM. CBOMCTBa
CTEIEHU

2.3 MHorouieHbl
2.4 AnreGpanueckas Apoob
2.5 Apudmernueckuii KOpeHb HaTypalbHOM creneHH. JleHWCTBUS C apuPMETHUIECKHUMU
KOPHSIMH HaTypajbHOU CTEIEHH
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lenble 1 1poOHO-paloHaNbHbIE YpaBHEHUS. CUCTEMBI 1 COBOKYITHOCTH YpaBHEHUI
3.2 Llenple u nOpoOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemenre TeKCTOBBIX 33724
4 YucnoBble OCIEA0BATEILHOCTH
4.1 ITocienoBaTeIbHOCTH, CIOCOOLI 3aaHUs IOCIEI0BATEILHOCTEN
4.2 ApudmMernueckas ¥ TeoMeTpruIecKas nmporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
5 OyHKIIUN
5.1. @Oynk1ms, cnocodsl 3ananus ¢yHkuuu. I'papux ¢pynkumuu. O61acTb onpenesieHus u
MHOKeCTBO 3HaueHWd (pyHknmu. Hymun ¢yHkiuu. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA.
[TpoMexyTkH MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl M MHHHUMYMBI (DYHKIHU.
HauOonpiree n HanmeHblee 3HaYeHHE (DYHKIIMU Ha TPOMEKYTKE
6 KoopauHatel Ha IPsIMON U IIITIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlekapTOBBI KOOPMHATHI HA TNTIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHHUK
7.3 MHOTOYTOIBLHUKH
7.4 OKpyX HOCTb U KPYT
7.5 N3mepenne reoMeTpuuecKux BEIMUYUH
7.6 BexTopsl Ha miockocTH
8 BeposATHOCTB M CTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
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8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr
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