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IosicHuTeNLHAA 3aNINCKA

Pabouast mporpamMmma no maremartuke (0a30BbI ypOBEHb) COCTaBJ€HA B COOTBETCTBUM C TpeOOBaHUSMHU (penepaibHOro
rocyJapCTBEHHOr0 00pa3oBaTENIbHOTO CTaHAapTa OCHOBHOTO 001iero obpaszoBanus (mpuka3 MuHuctepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 17 mexabps 2010 r. Ne1897, Ha ocHOBe aBTOPCKOU MporpamMMbl 10 MaTteMatuke (anaredpa,
reomeTpusi) g 7-9 kimaccoB 001eo0pa3oBaTebHBIX Opranu3anuii, paspadoranHon A.I'.Mepznakom, B.Bb.Ilononckum,
M.C.Axupom,/I.A.HoMHpOBCKUM — aBTOpaMu y4eOHHKOB, BKIIOYCHHBIX B CHCTeMy «Anroput™m ycrexa»// Maremaruka:
nporpaMmel: 5-11kmaccel/ [A.I.Mep3nsk, B.b.ITononckuii, M.C.SIkup u np.]. — M.: Benrtana-I'pad, 2019.

Pabouast mporpaMMa OpHueHTHPOBaHA HA UCIIOJIb30BaHUE YUEOHUKOB:
- yueOHHUK «AnreOpa» mns 7 kiacca oOpasoBarenbHbIX yupexaeHwit/ A.I.Mep3msk, B.b.Ilononckuit, M.C.fAxup. — M.:
N3narensckuii nentp «Benrana — ['pad», 2019r.;
- MeToandeckoe nocoodue «Anredpa» s 7 kiacca oOpazoBarenbHbIX yupexaeHuit/A.I."Mepzmsk, B.b.I[Tononckuit, M.C.Axup,
E.B.bytiko. — M.: u3narensckuii 1ieHTp «Benrana — ['pad», 2016r.;
- nupakTuueckue mMatepuansl «Anredpa 7 kimace»/A.I.Mepsnsik, B.b.Ilononckuit, M.C.Axup, E.B.bytiko. — M.:3narensckuii
neHTp « Berrana — I'pad», 2016r.;
- yueOHuk «['eomerpusi» s 7 kiacca oOpa3zoBaTenbHbIX yupexaenuit/ A.I'.Mepsnsak, B.b.ITomonckuii, M.C.Skup. — M.:
N3narensckuii ieHTp « Bentana — I'pad», 2019 1.;
- Meroauueckoe mnocobue «Il'eomerpus» mang 7 kiacca oOpa3zoBarenbHbIX yupexaeHuil/A.I.\Mepznsk, B.b.IlonoHckuid,
M.C.Axup, E.B.bytiko. — M.:U3natensckuii neHtp « Benrana — ['pad», 2016r.;
- muaaktuyeckue wmatepuansl «l'eomerpust 7 kmacen/A.l.Mep3nsak, B.b.Ilononckuii, M.C.Akup, E.B.bynko. — M.:
W3narensckuii neHTp « Benrana — I'pad», 2016r.;
- yueOHUK «AnreOpa» s 8 kiacca oOpasoBarenbHbIX yupexaenuit/ A.I'.Mepsnsak, B.b.ITomonckuii, M.C.Skup. — M.:
N3narennsckuii nentp « Bentana — I'pady», 2016r.;
- METOJIMUecKoe mocodue «Anredpa» s 8 kiacca odpazoBarenbHbIX yupexaeHuil/A.I.Mepamsk, B.b.Ilononckuii, M.C.Sxup,
E.B.bytiko. — M.: m3narensckuii nieHTp «Benrana — ['pad», 2016r.;
- nuaakTaueckue mMatepuansl «Anredpa 8 kimace»/A.I.Mepsnsk, B.b.ITononckuit, M.C.SAxup, E.B.Bytiko. — M.:3natensckuii
neHTp « Bearana — I'pad», 2016r.;



- yueOHuk «['eomerpusi» g 8 kiacca oOpaszoBaTenbHBIX yupexaenuit/ A.I'.Mepsnsak, B.b.ITomonckuii, M.C.Skup. — M.:
N3natensckuii nentp « Benrana — I'pad», 2016 r.;

- MeTojauueckoe mocodue «l'eomerpus» i 8 Kiacca oOpaszoBaTenbHbIX yupexaeHuit/A.I . Mepsnsak, B.b.Ilononckui,
M.C Sxup, E.B.bytko. — M.:U3narensckuii nentp « Bentana — I'pady», 2016r1.;

- munaktuaeckue Marepuanbl «l'eomerpus 8 kmace»/A.I.Mep3nsak, B.b.Ilomonckuii, M.C.Sxup, E.B.bynko. — M.:
N3patensckuil nentp « Bentana — I'pad», 2016r.;

- yueOHUK «Anrebpa» s 9 kimacca oOpasoBarenbHbIX yupexnaeHuit/ A.I'.Mepansak, B.b.Ilononckuii, M.C.SAxup. — M.:
N3patensckuii nentp « Bentana — I'pady», 2016r.;

- MeToandeckoe nocoodue «Anredpa» s 9 kinacca oOpazoBarenbHbIX yupexaeHuil/A.I.Mep3zsk, B.b.Ilononckuit, M.C.Skup,
E.B.By1ko. — M.: uznarensckuii uentp «Benrana — I'pad», 2016r.;

- auaakThueckue matepuansl «Anredpa 9 kinacen/A.I.Mep3nsak, B.b.ITonouckuit, M.C.Sxup, E.B.bynko. — M.:M3naTensckuit
ueHtp « Benrana — I'pad», 2016r.;

- yueOHuk «['eomerpus» g 9 kiacca obpazoBaTenbHbIX yupexaenuit/ A.I'.Mepsnsak, B.b.ITomonckuii, M.C.Skup. — M.:
N3narensckuii ieHTp « Benrana — 'pad», 2016 .5

- Meroauueckoe mocobue «['eomerpus» mns 9 kiacca oOpasoBarenbHbIX yupexaenuit/A.I.Mepsnsk, B.b.Ilononckuit,
M.C SAxup, E.B.bynko. — M.:U3narensckuii nentp « Bentana — I'pad», 2016r1.;

- munaktudeckue wmatepuanbl «['eomerpust 9 xmacey/A.I.Mepsnsk, B.b.Ilononckuit, M.C.Akup, E.B.bymnko. — M.:
N3narensckuii ieHTp « Bentana — I'pady», 2016r1.;

Pabouast mporpamma paccuntana Ha 510 gacos: 3064. (anredpa), 2044. (reomeTpus)
Anrebpa 7 kiacc 102 yaca: 3 yaca B Hefielt0 B TeueHUe roja. M3 HUX mporpaMMoi NpeayCMOTPEHO 8 KOHTPOJIbHBIX padoT;
Anrebpa 8 kitacc 102 yaca: 3 yaca B Hezielto B TeueHUe roja. M3 HUX mporpaMMoi MpeayCMOTPEHO 7 KOHTPOJIbHBIX padoT;

Anrebpa 9 kiacc 102 vaca: 3 yaca B Hezieqno B TeueHue roja. M3 Hux nporpaMmoit mpeaycMOTpPEeHO 6 KOHTPOJIbHBIX padoT;
['eometpus 7 kiacc 2 yaca B Hefiento, Bcero 68 yacos. M3 HUX mporpamMmoii mpeaycCMOTPEHO S5 KOHTPOJBHBIX padoT.
I'eometpust 8 kimacc 2 yaca B Henento, Bcero 68 yacoB. M3 HUX mporpaMmoil mpeayCMOTPEHO 7 KOHTPOJIBHBIX padoT.
I'eometpust 9 ximacc2 yaca B Heento, Bcero 68 yacoB. M3 HUX mporpamMmoil mpeaycCMOTPEHO 6 KOHTPOJBHBIX padoT.



Knacc KonuuecTBO KOHTPOJIBHBIX KonuuecTBO KOHTPOJIBHBIX
pabot (anredpa) paboT (reoMeTpust)

7 xyacc 8 5

8 KJacc 7 7

9 xiacc 6 6

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS pabouyeil MPOrpaMMel 10 JIUTEpaType Uil 5-9 KIaccoB B3ATHI U3 MIPOTPaMMbl BOCTIMTAHUS
MBOY «I'opoaumenckass COII ¢ YUOII»» (BBeaena B nevictBue mpukazoM Ne208 ot 16.08.2021 r.):

K CEMbe, KaK IJIaBHOM OTMOpE B JKM3HU YEJIOBEKAa U UCTOUHUKY €r0 CUaCThS;

K TPYZly, KAK OCHOBHOMY CIIOCOOY JOCTHUKEHUS dKU3HEHHOTO 0Jaronoiy4us 4eJI0BeKa, 3aJI0Ty €ro yCIelHOro
MPO(ECCHOHATIBHOTO CAMOOTIPEEICHHS U OUTYIEHNS YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

K CBOEMY OTE€UECTBY, CBOEH Masiol 1 O6oJbIoi PoguHe kKak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MO3HAJ MEPBBIE PAIOCTH U
HEey/Iauu, KOTOopas 3aBeliaHa emMy MpeaKaMy U KOTOPYIO HY>KHO 00eperaTh;

K IPUPOJE, KAK UCTOUHUKY KU3HU Ha 3€MIIE, OCHOBE CaMOTO €€ CYIIECTBOBAHUS, HYKIAIOLIEHCS B 3aIIUTE U MIOCTOSHHOM
BHUMaHUU CO CTOPOHBI YEJIOBEKA;

K MUPY, KaK IJITaBHOMY ITPUHIIMITY YEJIOBEYECKOT0 OOIIEKUTHS, YCIOBUIO KPEMKOU IPY>KObI, HaJTaXKUBAHUSI OTHOILICHUI C
KOJUIEraMu 1o padoTe B OyAylIeM U co3AaHus 0JIaronpusaTHOIO MUKPOKIJIMMATa B CBOEH COOCTBEHHOM CEMbE;

K 3HAHUSIM, KaK UHTEJUJIEKTYaIbHOMY pECypCy, 00ecreunBaroieMy Oyayiiee YenoBeKa, Kak pe3yabTaTy KpOIOTIMBOTO, HO
YBJIEKATEILHOTO yU4eOHOTO TPY/a;

K KyJbType, KaK JyXOBHOMY 0OTaTcTBY OOIIECTBA M BAXKHOMY YCJIOBHIO OIIYIICHHUS YETOBEKOM IMOJTHOTHI MPOKMBAEMOM KU3HHU,
KOTOPOE JIal0T EMY YT€HUE, My3bIKa, HICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAXKEHHUE;

K 3/I0pPOBbIO, KaK 3aJI0Ty JIOJTOM 1 aKTUBHOM JKM3HU YEJIOBEKA, €r0 XOPOIIEro HACTPOEHUS U ONITUMUCTUYHOTO B3IJISIIa HA MUD;
K OKPYKaOIIUM JIFOJIIM, Kak 0€3yCJIIOBHOM M aOCOIIOTHOM IIEHHOCTH, KaK PaBHOIIPABHBIM COIUAJIBHBIM IMapTHEPAM, C KOTOPBIMU
HEO0OXOJIMMO BBICTpaUBaTh JOOPOXKENATENbHBIE U B3AMMOTIOIICPKUBAIOIIME OTHOIICHUS, JAIOIIKE YEJIOBEKY PaoCTh OOIICHHS
Y TIO3BOJISIFOIIME U30eTaTh YyBCTBA OJJMHOYECTBRA;



K CaMUM 0666, KakK X035i€BaM CBOEH Cy,Z[B6BI, CaMOOIIPCACILIIOINUMCA U CAMOPCATITU3YIOIMUMCA IMIHOCTAM, OTBCHAIOIIIUM 3a CBOC

coOCTBEHHOE OyayIee.

ILliianupyemble pe3yabTaThl 00y4eHUsI MaTeMaTHKe (aJjredpe, reoMeTpPHH)

7-9 k1.

Paznen BbINYCKHUK HAYYHTCS BbINYCKHUK IOJYYHUT BO3MOKHOCTh HAYYHThCS
DJIeMeHTbI -OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU: MHOXKECTBO, | -OnepupoBarh MNOHSTHUAMU: OIPEICIIEHUE, TEOpEMa, aKCUOMa,
TeOpPUH 3JIEMEHT MHOKECTBA, MOJMHOKECTBO, IPUHA/IJIEKHOCTD; MHOXECTBO, XapaKTEPUCTUKU MHOXECTBA, 3JEMEHT MHOXECTBa,
MHOKeCTB H -33/1aBaTh MHO>KECTBA IEPEUUCIIEHUEM UX 3JIEMEHTOB; IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IOJMHOKECTBO,
MaTeMATHYeCKOH | -HAXOJIUTh IepecedeHrue, OO0bEIUHEHUE, MOJAMHOXKECTBO B | MPUHAJICKHOCTb, BKIIOUEHHE, PABEHCTBO MHOXECTB;
JIOTHKH IPOCTEHIINX CUTYaLUSIX; -u300pakaTh MHOYKECTBA M OTHOILIEHHME MHOXECTB C IOMOIIBIO

-OIICpupoBaThb Ha 0a3o0BOM YPOBHE IIOHATHUAMMU:
OmnpeaAcIICHUEC, aKCUOMa, TCOPEMA, 10KA3aTCIIbCTBO,

-IIPUBOJUTH  IPUMEPHI Il TIOJTBEPXKJICHUS  CBOMX
BBICKQ3bIBaHUH.

B noBcenHeBHOM KU3HU U IIPU U3YUYEHUU IPYTUX
MPEIMETOB:

-HCIIOJIBb30BaTh rpaduyeckoe MpeCTaBICHUE MHOKECTB IS
ONMCAHUS PEAJbHBIX MPOLECCOB U SIBJICHUN, NMPU PEIICHUU
3aja4 APYrux y4eOHBIX MPeIMETOB.

-OnepupoBath Ha  0a30BOM  ypOBHE  MOHSATHSIMHU:
HaTypaJbHOE YHCIO, IIeJI0€ YUCIIO, OOBIKHOBEHHas JIpoOb,
JecsiTUYHas JpoOb, CMelIaHHas Jpo0Ob, paloHaJIbHOE

KpyroB Dilnepa;

-OIPeIeISTh MPUHAIICKHOCTD SJIEMEHTa MHOXKECTBY, 00BhEIMHEHHUIO
U TIEPECEYCHUIO MHOXKECTB;

-33/1aBaTb MHOXKECTBO C IIOMOUIbIO IIEPEUYUCICHUS DJIEMEHTOB,
CJIOBECHOTO OIUCAHMS;

-OMepUPOBATh MOHATUSMU: BBICKA3bIBAHWE, UCTUHHOCTh U JIOKHOCTh

BBICKA3bIBAHUS, OTPHUIIAHHE  BBICKA3bIBAHMM, OMEpaluud  Haj
BBICKA3bIBAaHUSIMU: W, WIH, HE, YCJIOBHBIE  BBICKAa3bIBAHUS
(MMIUTHKAIINN );

-CTPOUTH BBICKA3bIBaHUSA, OTPULIAHHS BEICKA3bIBAHU M.

B noBcenHeBHOM KU3HU U IIPU U3YUYEHHUU JIPYTUX IPEAMETOB:
-CTPOUTH UEMOYKH YMO3AKJIIOYEHU Ha OCHOBE WCIOJb30BAHUS
MIPaBUJI JIOTUKH;

-MCIOJIb30BaTh MHOJKECTBA, ONEpallMd C MHOXECTBaMH, UX
rpaduyeckoe MpeacTaBiIeHUe sl OMUCAHUS PEaTbHBIX MPOILIECCOB U
SIBIICHUM.

-OnepupoBaTh MOHATHSIMH: MHOKECTBO HATYpaJbHBIX  YHCEIl,
MHOXECTBO LEJIBIX YHCEI, MHOXECTBO pPALMOHAIBHBIX YHCEIl,
UPPALMOHAIBHOE  YHCIO, KBAJAPAaTHBIM  KOPEHb, MHOECTBO




Yuciaa

To:xkaecTBeHHbIE
npeodpazoBaHus

YUCII0, apuhMETUUECKHI KBaIpaTHBIM KOPEHb;
-MCIO0JIb30BaTh CBOMCTBA YMCEN U INPaBWIA IEUCTBUHU IIPU
BBIIOJTHEHUH BBIUYKCIICHHM;

-MCMOJIb30BaTh MPU3HAKK AEIUMOCTU Ha 2, 5, 3, 9, 10 npu
BBITIOJTHEHUH BBIYMCIICHUI U PEIICHUH HECJIOKHBIX 3a/1a4;

-BBIIIOJIHATDH OKPYIJICHHUC palroOHaJIbHbIX YHUCCII B
COOTBETCTBUMU C ITpaBUJIaMU;
-OICHHUBATh 3HA4YCHHUC KBaaApaTHOTO KOpHA nus3

II0JIO’KUTEIBHOIO LIEJIOT0 YHCIA;
-pacIio3HaBaTh PALMOHAIBHBIE U UPPALMOHAIBHBIC YHUCIIA;
-CpaBHUBATh YHCJIA.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU JPYTUX
IIPEIMETOB:

-OLICHUBATh  PE3YJIbTaThI
IIPAKTUYECKUX 3a/a4;
-BBIIOJIHATH CPAaBHEHHE YUCEN B PEAIIbHBIX CUTYaLUsAX;

BBIYMCIICHUM IIpU  pPELICHUU

-COCTaBIIATb ~ YHCJIOBBIE  BBIPAXKEHUA IIPU  PELICHUU
OPAKTUYECKUX 3ajad W 3aJad W3 JPYrux y4ueOHBIX
IIPEIMETOB.

-BBINIONHATE HECIOKHBIE npeo6pa30BaHI/I;1 AJIs1 BBIYUCJIICHUA
3HAYCHUN YHCIIOBBIX BBIpa)KCHHfI, coacpiKammx CTCIICHU C

HaTypaJbHbIM IIoKa3aTciicM, CTCIICHU C O CJIbIM
OTpULATCIIBHBIM ITOKA3aTCIIEM
-BBIIIOJIHATDH HCCJIOXKHBIC npeo6pa3033HmI OEIIBIX

BBIPQXXEHHUI: pacKpbIBaTh CKOOKH, MPUBOAMUTH IOAOOHBIE
CJIaraeMsle;

-MCTIONIBb30BaTh  (OPMYJIbI  COKPAIIEHHOTO  YMHOXEHHS
(KBaspaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBaJpaTOB)

JNEUCTBUTENBHBIX ~ YHCET,  TEOMETpHYEeCKas  HMHTEepIpeTaIHs
HATYpPaJbHbIX, IIETBIX, PALIMOHATBHBIX, ICHCTBUTEIBHBIX YHCEIT;
-[IOHUMATh U OOBSICHATH CMBICII ITO3UIIMOHHON 3aIMCH HATypaJIbHOTO
YHCIIa;

-BBINOJIHATH BBIYHUCIICHHS, B TOM YHUCIIE C MCIOJIb30BaHHEM NPHEMOB
panMoOHAIBHBIX BHIYMCIICHU;
-BBIIIOJIHATG ~ OKPYTJICHUE
TOYHOCTBIO;

-CpaBHUBATH PAIlMOHAJBHBIC ¥ HPPALMOHAIBHBIC YHCIIA;
-TIPEJICTABIIAT PAIIOHAIBHOE YHCIIO B BUJIE ICCATHYHON ApOOH
-yIOpsAA0YMBATh 4YKCJA, 3alUCaHHBIE B BHJE OOBIKHOBEHHOH W
JNECATUIHOMN Tpoou;

-Haxoaute HOJl m HOK uucen u ucnonp3oBaTh UX NMPH pEIICHUH
3amad.

B noBceHeBHOI )KU3HU U TIPU U3YYCHUU JIPYTUX IPEIMETOB:
-IPUMEHATh TPaBWIA MPUOIMIKEHHBIX BBIYUCICHUHA IMPH PEIICHUH
NPAaKTUYECKUX 3a/1a4 U PEIICHUH 3a/1a4 JPYTUX y4eOHbIX NPEAMETOB;
-BBITIOJHATh CPABHEHUE PE3YJIbTATOB BBIYUCICHUH IPH PEIICHUH
NPAaKTUYECKHX 3a/1a4, B TOM YUCIIe TPUOIMKEHHBIX BBIYUCICHUH;
-COCTaBJISITh M OIICHWBATh YHCJIOBBIE BBIPAKEHHS TPU PEIICHUH
MPAaKTUYECKHX 3a/1a4 U 3324 U3 IPYTUX YUeOHBIX IPEIMETOB;
-3aMHCHIBATh M OKPYTJISATH YMCIIOBBIE 3HAYCHHUSI PEATbHBIX BEIMYHH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS.

padruOHAJIbHBIX  YHUCCII C 3a,HaHHOﬁ

-OnepupoBaTh MOHATUSAMU CTENEHH C HATYpaJbHBIM IOKA3aTElEM,
CTEMEHHU C LEJIbIM OTPUIATEIbHBIM [TOKA3aTENIEM;

-BBINIOJIHATh TPE0oOpa3oBaHMs IENbIX BBIPAXKEHUN: JIEHCTBHUS C
OJIHOWJIEHaMH (CJIO’)K€HUE, BbIUMTAHUE, YMHOXXEHME), ACUCTBUS C
MHOTOWJIEHaMH (CIIOKEHHE, BBIYUTaHUE, YMHOKEHUE);

-BBIMIOJIHATh Pa3JI0KEHNE MHOTOWIEHOB Ha MHOXHUTENIU OJHUM U3
CHocoOOB: BBIHECEHHE 3a CKOOKY, TPYIIHUPOBKA, HCIOJIb30BAHUE
(hOopMyJT COKPAIIEHHOTO YMHOKEHHS;

-BBIJIEJIATH KBa/IpaT CYMMBI U Pa3HOCTH OJIHOYJIEHOB;




YpaBHenus u
HEePaBEeHCTBA

JUISL YOIPOILIEHUS BBIYMCICHUI 3HAUEHUH BhIPAXKEHUI;

-BBIMIOJIHATh ~ HECJIOXKHBIE  TpeoOpazoBaHus  JPOOHO-
JIMHEWHBIX BBIPAKCHUH M BBIPAXEHUW C KBaJIpaTHBIMU
KOPHSIMHU.

B noBcenHeBHOM KU3HU U IIPH U3YYEHUH IPYTHX
MPEMETOB:

-[IOHMMATh CMBICJI 3aIIMCH YUCIIA B CTAHJAPTHOM BUJIE;
-onepupoBaTh Ha 0a30BOM YPOBHE MOHSATUEM «CTaHAApTHAas
3aIlUCh YUCIIa».

-OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSIMHU: PAaBEHCTBO,
YHCJIOBOE PAaBEHCTBO, YPAaBHEHUE, KOPEHb ypaBHEHUS,
pelieHrne ypaBHEHHUsI, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIEHNE HEPABEHCTBA;

-IIPOBEPATH CIIpaBCAJIMBOCTL  YHCJIOBBIX PAaBCHCTB U
HCPAaBCHCTB,
-p€iaThb JIMHEITHBIE HCpPaBCHCTBA u HECJIOXKHBIC

HEPABEHCTBA, CBOAAIIMUECS K JIMHEHHBIM;

-pemaTth CHUCTEMbl HECJOXHBIX JIMHEHHBIX YypaBHEHUH,
HEPABEHCTB;

-IpOBEPATh, ABIAETCS JU JaHHOE YHCIO pEeUIeHHEM
ypaBHEHHs (HEpaBEHCTBA);

-pacKJIapIBaTh HA MHOXHUTEIHM KBAJIPATHBIA TPEXUJIICH;

-BBITIOJIHATh TIPEOOPA30BaHUsI BBIPAXKCHHM, COMEPIKAIINX CTETICHH C
[EJIBIMA OTPUIATEIBHBIME TTOKA3aTENSIMU, TIEPEXOJAUTh OT 3aIMCU B
BUJIC CTETICHH C IICJILIM OTPUIATEILHBIM TOKa3aTelieM K 3aluch B
BHJIC TpOOH;

-BBIMIOJIHATH TIPe0oOpa3oBaHUs JPOOHO-PANMOHAIBHBIX BBIPAKCHUIN:
COKpalieHue JpoOel, mpuBeaeHUEe anreOpandeckux napobdei K
o0mieMy  3HaMEHATeNI0,  CIOXKEHHE, yMHOXXEHHE,  JICJICHUE
anreOpandeckux ApoOei, BO3BEICHHE anreOpandeckol apodw B
HATYpaJIbHYIO U IEITYI0 OTPUIATSILHYIO CTEIICHb;

-BBITIOJIHSITh TPE00Pa30BaHuUs BBIPAKCHHUN, COACPIKAIINX KBaJAPATHbIC
KOPHH,

-BBIICIISITh KBAJIPAT CYMMbI HJIM PA3HOCTHU JIBYWICHA B BBIPAKCHHSX,
COJIepIKalINX KBaJIpaTHBIC KOPHH;

-BBITIOJIHSITH TPE0OPa30BaHUs BBIPAKCHHI, COACPIKAIIIMX MOIYIIb.

B moBceTHEBHOM KU3HU U TTPH U3YICHUH IPYTHX MPEIMETOB:
-BBITIOJIHATH MTPE0Opa3OBaHus U JIEHCTBUS C YUCIIaMH, 3alTUCAaHHBIMU
B CTaH/IApPTHOM BUJIE;

-BBITIOJIHATh MPEOOpa3oBaHus anreOpandyecKux BBIPAXKEHUH Mpu
pEIIeHUH 3aa49 JPYTUX YICOHBIX MTPESIMETOB.

-OnepupoBaTh TOHATUSMHU: ypaBHEHUE, HEPaBEHCTBO, KOPEHb
YPaBHEHHs, PCIICHUE HEPAaBEHCTBA, PABHOCWIIbHBIE YypaBHEHMUS,
o0nacTb  ompezeNeHuss ypaBHEHMs]  (HEpaBEHCTBA, CHUCTEMbI
YpaBHEHMI WM HEPABEHCTB);

-pemiath JIMHEWHbIE YpaBHEHUS W YPAaBHEHMs, CBOJUMBIE K
JIMHEWHBIM C IOMOIIBIO TOKIECTBEHHBIX MTPe0Opa3oBaHui;

-pemiath KBaJpaTHbIE YpaBHEHHWS U YpPaBHEHHWsS, CBOJUMBIE K
KBaJJpaTHBIM C ITOMOIIBIO TOXKAECTBEHHBIX MTPe0Opa3oBaHui;

-pemath JpoOHO-INHENHbIE YPaBHEHNUS;
-pemars  OpOCTEHIINE  UpPpalMOHAJIbHBIE

Jf(x):a, \/f(x):\/g(x);

YpaBHCHUA BHUaa




DOyHKIUH

-pemath KBaJpaTHbIE YpaBHEHHs 10 Qopmyie KopHEl
KBaJpaTHOT'O YPaBHECHUS;

-u300pakaTh pELICHUS HEPaBEHCTB M MX CHCTEM Ha
YUCJIOBOM NIPSAMOM.

B noBce1HEBHOM KU3HU U IPU U3YYEHUU APYTUX
MPEIMETOB:

-COCTaBJISATh U PEIIATh JIUHEHHBIE YPABHEHUS IIPU PELICHUU
3a/1a4, BOSHUKAIONINX B JIPYTUX YICOHBIX IIPEIMETAX.

-Haxoautp 3HaueHue (GyHKUMU MO 33JaHHOMY 3HAUYEHUIO
apryMeHTa;

-HaXOJUTh 3HAYECHHE apryMEeHTa II0 33aJaHHOMY 3HAYEHHIO
(GYHKIIMY B HECTIOKHBIX CUTYaIUsX;

-OIpEACNIATh IIOJIOKEHUE TOYKM 10 €€ KOOpAUHATaM,
KOOPJIMHATHl TOYKHA IO €€ IOJIOKEHUI0 Ha KOOPIWHATHOU
IIJIOCKOCTH;

-peliath ypaBHEHUsI BU/a x"=a;

-peniath ypaBHEHHSI CIIOCOOOM pasliOKEHUsS HAa MHOXHUTEIU U
3aMEHbI IEPEMEHHOM;

-MCIOJIb30BaTh METOJI MHTEPBAIOB ISl PEIICHUS LEIbIX U APOOHO-
palMOHAIbHBIX HEPABEHCTB;

-pelIaTh JIMHEHHbBIE YPABHEHUS U HEPABEHCTBA C IMapaMETPaMUu;
-pelIaTh HECI0KHBIE KBaAPATHBIC YPABHEHUS C MApaMETPOM;
-pelIaTh  HECJIOXKHBIE  CUCTEMbl  JIMHEMHBIX  yYpaBHEHUN ¢
rapamMeTpamus;

-pelIaTh HECIOKHBIE YPABHEHHUS B LIEJbIX YHCIIAX.

B noBceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MPEAMETOB:
-COCTaBJSAITh M pEUIATh JIMHEWHbICE W KBAJPAaTHbIC YpPaBHECHUS,
YpaBHEHUs, K HUM CBOJSILUECS, CUCTEMbl JIMHEHHBIX YpaBHEHUH,
HEPABCHCTB IPH PEIICHUH 33/1a4 IPYTHX YUCOHBIX MPEIMETOB;
-BBITIOJIHATDH OLIEHKY MPaBAONOI00US pe3ylIbTaTOB, MOJIy4aeMbIX MPU
pPELIEHUH JIMHENHBIX U KBAJPATHBIX YPABHEHUW U CUCTEM JIMHEHMHBIX
YpaBHEHUI M HEPABEHCTB NpPHU PEUICHUH 3aJad APYTUX Y4eOHBIX
MPEIMETOB;

-BBIOMPATh COOTBETCTBYIOIINE YpaBHEHHs, HEPABEHCTBA WM HX
CHCTEMBI IS COCTaBJICHUS MaTEeMaTHYeCKOM MOACIN 3aJaHHOU
peanbHOM CUTYyalluy WU NPUKJIaJAHON 3a/1a4uu;

-yMETh MHTEPHPETUPOBATH MOJYYEHHBIH MPU PEIICHUU YpPaBHECHUS,
HEpPAaBEHCTBA WJIM CHUCTEMBI PE3YyJbTaT B KOHTEKCTE 3aJlaHHOU
peanbHOU CUTYAllMU WJIW MPUKIAJIHON 3aa4u.

-OnepupoBaTh  TMOHATHSAMHU:  (YHKIWOHATBHAS  3aBUCHUMOCTD,
¢bynkuus, rpaguk GyHKINHU, CIOCOOBI 3a7aHusl (YHKIIUU, apTyMEHT
¥ 3HaUYeHue (PYHKINH, 001aCTh ONpEeesIeHIs] © MHOYKECTBO 3HAUCHHIA
byHKuMM, HyIM  (QYHKIAH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb ()YHKIIMH, YETHOCTH/HEUETHOCTD (PYHKLINU;

-CTpOUTh TIpaduKu JIMHEHHOM, KBajpaTHUHOW (YyHKUHUH, 0OpaTHOM

_ar
y=a i’

MIPONOPLUUOHAIBHOCTH, BHJIA!

byHKIMHA




-110 rpaduKy HaXOIUTh OOJIACTH ONPENEIECHUs, MHOXKECTBO
3HaYeHUH, HyNU (YHKIIMU, IPOMEXYTKH 3HAKOTIOCTOSHCTBA,
IPOMEXYTKM BO3pacTaHus M YObIBaHMs, HauOojbllee U
HaMMEHbIIIee 3HAaYeHU (PYHKINH;

-CTpOUTH TpaduK JIMHEHHOU (DYHKITNH;

-[IPOBEPSITh, SBIACTCS JHM JaHHBIA Tpapuk rpadukom
3alaHHON (PYHKIIMW (JIMHEWHOM, KBaJpaTHYHOH, 0OpaTHOM
IPONOPLUOHAIBHOCTH);

-ONpeAesATh NPUOIMKEHHbIE 3HAYEHUs KOOPIMHAT TOYKHU
nepecedeHus rpauKoB QYHKIUH;
-onepupoBaTh ~ Ha  0a30BOM  YpOBHE
MOCJIEI0BATEIBHOCTb, apudmMeTHIecKas
reoMeTpuyIecKasi Iporpeccus;

-pemaTh 3a/a4d Ha MPOTPECCHH, B KOTOPHIX OTBET MOMKET
ObITh IIOJY4YEH HENOCPEJICTBEHHbIM HOACYETOM  0e3
PUMEHEHUS (POPMYIL.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX
NPEIMETOB:

-ACIIONIB30BaTh  IpauKW  peajbHbIX  MPOLECCOB U
3aBUCUMOCTEN JJIs ONpENeNIeHNs] UX CBOMCTB (HauOoJbIINeE
U HauMEHbIIME 3HA4YEeHUs, MPOMEXYTKH BO3pacCTaHHUs U
yOBbIBaHUs, OOJIACTH TOJOXHUTEIBHBIX M OTPHUIATEIBHBIX
3HAUeHUH U T.11.);

-HCII0JIb30BaTh CBOMCTBA JIMHEHHOW (YHKIMH U ee rpaduk
IPU PELICHNH 33/1a4 U3 JPYTUX YU4eOHBIX IPEAMETOB.

HOHATUSAMU:
nporpeccus,

-Umertp MpeCTaBICHUE 0 CTaTUCTHYECKHIX
XapaKTEepUCTHKAaX, BEPOSTHOCTH CIYy4alHOTO COOBITHS,
KOMOHMHATOPHBIX 3a/1a4ax;

-pemaTh NpoCTedIIre KOMOMHATOpHBIE 3a7auydl METOAOM
IPsIMOTO U OPraHU30BAHHOTO Tepedopa;

-IPEAICTAaBNATh JAaHHbIE B BHAE TaOIMUI, JaUArpamm,

y=x,y=3¥x, y=|x;

Ha MpUMepe KBaIPaTUIHON (PYHKIIUH, UCTIOIb30BATh
npeoOpa3oBaHus

-rpadpuka ¢yakuun Y=f(X) mams noctpoenus rpapukoB (GyHKIHT
y=af (kx+b)+c;

-COCTaBJISITh ~ YpaBHEHUS NPAMOM 1O 3aJaHHBIM  YCIIOBHSIM:
OpoxXojsdlled uepe3 JABE TOYKM C 3aJaHHBIMH KOOpAMHATaMH,
IIPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U ITapaJlIeIbHOM TaHHOU IIPSIMOM;
-HCCIIeNI0BaTh PYHKIUIO 10 €€ rpaduKy;

-HaXxOJHTh MHOXECTBO 3HAYCHUH, HYJIH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJIpaTUYHOM (PyHKIMM;
-OIIepUPOBATh TOHSATHIMU: IIOCIEAOBATEILHOCTD, apupMeTHYeCcKast
nporpeccusi, reoMeTpudeckas mporpeccus;
-pemaTh 334a4l  HAa  apUPMETHYECKYI0 |
IPOTPECCUIO.

B noBceaHEBHOI KU3HU U TPU U3YYCHHUH APYTUX IPEIMETOB:
-WJUTIOCTPUPOBATH C MIOMOIIBIO TpadyKa pealbHyI0 3aBUCUMOCTb UM
MPOIIeCC TI0 UX XapaKTEPUCTUKAM;

-MCIIONIb30BaTh CBOMCTBA M TpauK KBaJApaTUYHON (YHKIHMU IIpH
pELIeHUH 3a1a4 U3 IPYTUX YIeOHBIX TPEIMETOB.

-pemaTh 3ajayd Mo KOMOMHATOpPUKE M TEOPUM BEPOSATHOCTEH Ha
OCHOBE HCIIOJIb30BaHUSI HW3YYEHHBIX METOJOB M OOOCHOBBIBATH
pEIlIeHuE;

-peraTh HEeCJIOXKHBIE 3aJ]auy 110 MATEMaTHYeCKON CTaTUCTHKE;
-OnepupoBaTh MOHATUSMH: CTOJIOUAThle M KPYTOBbIE JUArpamMMbl,
Ta0JIMLbI JaHHBIX, cpeiHee apudMeTniyeckoe, MeIuaHa, Hauoopliee
U HauMEHblIIee 3HaUYCHHUs BBIOOPKH, pa3Max BBIOOPKH, AUCHEPCUS U
CTaHJIAPTHOE OTKJIOHEHHE, CITyJaifHast N3MEHUYNBOCTB;
-U3BJIEKaTh MH(POPMALMIO, NPEACTABICHHYI0 B TalnMIax,
quarpammax, rpadukax;

-COCTaBJIATh TAOJMUIIBI, CTPOUTH AMArpaMMbl M IpaUKH Ha OCHOBE
JTAHHBIX;

-OlIepUpOBaTh MOHATUAMH: (pakTopHan 4Yuciaa, NEPEeCTaHOBKH H

reOMETPUUYECKYIO

Ha




Crartuctuka u
Teopust
BepOsATHOCTEM

TexcToBBIE
3a1a4u

rpaduKoB;

-4uTaTh WH()OPMAIIHIO, TIPEJCTABICHHYIO B BHJIE TAOJIHIIbI,
arpaMMel, Tpaduka;

-ONpPENesITh OCHOBHBIC CTATUCTHUECKUE XapaKTePUCTHKHU
YHCIIOBBIX HAOOPOB;

-OI[EHUBATh BEPOSTHOCTH COOBITHSI B MPOCTEUIITNX CITYJasiX;
-MMETh TIPEACTABJICHUE O POJIM 3aKOHA OOJIbIIMX YHCET B
MACCOBBIX SIBJICHUSIX.

B noBceIHEBHO# KU3HU U IPU U3YYCHHUHU JAPYTHX
PEIMETOB:

-OIICHUBATh KOJHMYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM
nepebopa;

-MMETh TPECTABICHUE O POJIM MPAKTUYCCKH JIOCTOBEPHBIX
Y MaJIOBEPOSTHBIX COOBITHI;

-CPaBHHMBATh OCHOBHBIC CTAaTHCTHUYCCKUE XaPAKTCPUCTHKH,
MOJTyYEHHBIC B TIPOIIECCE PEHICHMS TMPUKIAJTHON 3a7auu,
W3YYEHHUS PEAbHOTO SIBJICHHUS,

-OI[EHUBATh BEPOSITHOCTh PEALHBIX COOBITUI W SIBIICHUH B
HECJIOKHBIX CUTYaIIUSX.

-Pemiate HecOXKHBIE CIOKETHBIE 33/1a4d PA3HBIX THUIIOB Ha
BCe apu(MeTUUECKHUE ICUCTBUS;

-CTPOUTH MOJIENb YCIIOBUS 3a7a4 (B BHUJIE TaOIUIIBI, CXEMBI,
PUCYHKA WJIM ypaBHEHUs), B KOTOPOH JaHBI 3HAYCHUS JBYX
U3 TPEX B3aMMOCBS3aHHBIX BEIMYUH, C IETBI0 MOHCKA
peIICHUS 33]1a9H;

-OCYIIECTBIISTH CIIOCO0 TOUCKA PEIICHHUS 33a/1a4H, B KOTOPOM
paccyXIeHHEe CTPOUTCS OT YCIOBHUSI K TPEOOBAHHIO WIIH OT
TpeOOBaHUS K YCIOBHIO;

-COCTABJIATH IJIaH PEIICHUS 3a]1a9H;

-BBIJICNIATH ATAIbl PEUICHUS 3a/1a4H;

coyeraHus, TpeyrojipHuk Ilackans;

-IPUMEHATH MPABUIIO MMPOU3BEJCHUS NIPU PEHICHUH KOMOMHATOPHBIX
3ajay;

-OIIepUpPOBATh MOHATHIMU: CIYYalHBIM OMBIT, CIy4ailHBIN BBIOOD,
UCIIBITAaHUE,  JJIEMEHTApHOE  CiydailHoe  coObITHe  (MCXOJX),
KJIACCUYECKOE OIpENeICHne BEPOSTHOCTH CIy4ailHOro COOBITHS,
olepaluu HaJ ciIy4alHbIMU COOBITUSAMY;

-NIpeACTaBIATh UH(POPMALIUIO C TIOMOIIBIO KPYTOB Diijiepa;

-pemiaTh 3aJayd  Ha BBIYMUCIEHUE BEPOSTHOCTH C IOJACYETOM
KOJINYECTBA BAPUAHTOB C MOMOIIBI0O KOMOMHATOPHKH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUU APYTUX IPEIMETOB:
-M3BJIEKAaTh, MHTEPIPETUPOBATh U NPeoOpa30BHIBaTh MH(OPMAIHIO,
IOpeJCTaBICHHYI0 B Ta0iuuax, Ha Juarpammax, rpadukax,
OTPaKAIOMIYI0 CBOMCTBA U XapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHUIA;

-ONPEACTATh  CTAaTUCTHYECKHUE
TabauiaM, auarpammam, rpadukam,
3aBHCUMOCTH OT LI PEUICHUS 3a]Iauu;
-OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUI U SBICHUH.

XapaKTepUCTUKU  BBIOOPOK IO
BBIIIOJIHATh CPaBHEHUE B

-PemaTe npocTeie U CII0KHBIE 3aJa4X Pa3HbIX TUIIOB, a TAKXKE 3a7a4n
MOBBILIEHHON TPYAHOCTH;

-MCIIONIb30BaTh pPAa3Hble KpAaTKHE 3allUCH KaK MOJEIN TEKCTOB
CIIOXKHBIX 3a/ay JUIsl MOCTPOEHMSI MOMCKOBOW CXEMbl U pELICHUS
3ajad4;

-pa3nuyaTh MOJENb TEKCTa W MOJEeib pelIeHHs  3aJadd,
KOHCTPYMpPOBaTh K OJHOM MOJEJIM pELICHHUs HECI0XKHOM 3aJauu
pasHble MOJEIH TEKCTa 3a/1a4H;

-3HaThb M TNPHUMEHATH 00a crocoba MoucKka pemieHus 3anad (oT
TpeOOBaHUS K YCIOBHIO U OT YCIOBUS K TPEOOBaHUIO);
-MOJEINPOBATh PACCYXACHUS IpU TOUCKE PELIEHUs 3aJad ¢
MOMOUIBIO Tpad-CXEMBI;

-BBIJIEJIATD JTalbl PEIICHUS 334a4U U COAECpKAHNE KaKJ0ro dTana;




-UHTEPIPETUPOBATh  BBIYUCIUTEIbHBIE  pPE3YylbTaThl B
3a/1a4e, CCIIEI0BATh MIOIY4EHHOE pPELICHHE 3a/1a4H;

-3HaTh pa3linyhe CKOpoCcTe 00beKTa B CTOsSYe BoOJE,
MPOTHUB TEUYECHUS U 110 TEUCHUIO PEKU;

-pemiath 3aJa4d Ha HaXOXKICHHE YacTH YMCiIa W 4YuCia IO
€ro 4acTH;

-pemiaTth 3a7a4u pa3HbIX TUIOB (Ha paboTy, Ha TOKYIIKH, Ha
JBIDKEHUE), CBSI3BIBAIOIIMX TPH BEIMYWHBI, BBIACISATH 3TU
BEJIMYMHBI U OTHOUICHHS MEXKAY HUMU;

-HaXOJUTh MPOIEHT OT YMCJa, YUCJIO MO MPOIEHTY OT HETO,

HaxOJUTh IMPOLIEHTHOE CHWXEHUE WJIA HPOLEHTHOE
IIOBBIIICHUE BECIIMYHUHBI,

-pelmaTh  HECJOXKHbIE JIOTUYECKHE 33Jaud  METOJ0M
paccyKJIeHUM.

B noBceHEeBHOM KU3HU U IPU U3YYEHUU APYTUX
MPEIMETOB:

-BBIJIBUTaTh  TUNOTE3bl O  BO3MOXHBIX  IPEIEIbHBIX

3HAUYCHUAX UCKOMBIX B 3a/1a4€ BEINYNH (I[CJ'[aTI) HpI/IKI/II[Ky).

-yMeTb BbIOMpaTh ONTHMAJbHBI METOJ| peIleHHs 3aJaud MU
0CO3HABaTh BBIOOP METOJA, PACCMATPHUBATH pa3IMYHBIC METOJIbI,
HaXOJUTh pa3HbIE PELICHUS 3a4a4U, €CIIU BO3MOXKHO;
-aHAJIM3UPOBATh 3aTPYJHEHUs IIPU PELICHUH 3a/1a4;

-BBIIIOJIHATh pa3jIMYHbIE IPeoOpa3oBaHUs IPEUIOKEHHONW 3ajauu,
KOHCTPYHPOBATh HOBBIE 33/1a4H U3 JJAHHOM, B TOM YHKCIIe OOpaTHBIE;

-UHTCPIPETUPOBATE  BBIYMCIUTCIIBHBIC  PE3YIbTAaThl B 3a7aye,
HCCIICO0BATh MOJTYYCHHOC PCIICHUE 3a/1a4M,
-aHAJIU3UPOBATb BCCBO3MOXKHBIC CUTyallun B3aNMHOI'O

pacroyIoKeHUsI ABYX OOBEKTOB M M3MEHEHUE UX XaPAKTEPUCTHK IPH
COBMECTHOM JIBIDKCHMH (CKOPOCTb, BpEMs, PACCTOSHHE) TIpH
pelIeHNH 3a7a4 Ha JBW)KCHHUE JBYX OOBEKTOB KaK B OJIHOM, TaK U B
MIPOTHBOIIOJIOKHBIX HAIPABIICHUSIX

-MCCIIEIOBAaTh BCEBO3MOXHBIC CHUTYallUM MPU PEHICHUH 3a/lad Ha
JIBIDKCHHE T10 PEKE, paCCMaTPUBATh pa3HbIC CHCTEMBI OTCUETA;
-penrath pa3HoOOpa3HbIe 3a7a9l «HA YaCTHY,

-pemiatb u OOOCHOBBIBaTH CBOE pelIeHHEe 3a7ad  (BBLACIATH
MaTeMaTUYECKYI0 OCHOBY) Ha HaXOXJICHHE YaCTHU YUCIIA U YUCia 10
€ro YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

-OCO3HaBaTh W OOBSICHATH HWJIECHTUYHOCTHh 3aJa4 pa3HBIX THUIIOB,
CBSA3BIBAIOIIMX TPU BEIMUMHBI (HA pPa0dOTy, HAa TMOKYNKH, Ha
JIBIDKEHUE).BBIJCNIATh ITH BEJIMYMHBI U OTHOIICHHS MEXIY HUMH,
MPUMEHSITh UX TPU PEUICHUH 33]a4, KOHCTPYUPOBAaTh COOCTBEHHBIC
3a/1ay yKa3aHHbBIX THUIIOB,

-BJIaJIETh OCHOBHBIMU METOJAaMH PEILICHHUs 3a7a4 Ha CMECH, CIUIABBI,
KOHIICHTPAIIlUU;

-pelmaTh 3a/1aud Ha MPOLEHTHI, B TOM YHUCJE, CIOXKHBIE MPOLEHTHI C
000CHOBaHMEM, UCTIOJIB3YS Pa3HbIE CIIOCOOBI,

-pemath JOTHYECKHe 3aJaud Pa3HbIMH CIOCOOaMH, B TOM YHCIE, C
JIBYMs OJIOKaMu ¥ C TpeMst 0JIOKaMU JaHHBIX C TTIOMOIIBIO TaOJIHIT;
-OBJIaJIETh OCHOBHBIMU METOJAMHM PEHICHUsI CIOKETHBIX 3a/au:
apudmerrnyeckui, anredpanveckuii, nepedop BAPUAHTOB,
reOMETPUUYECKUN, TpaduyecKuil, NPHUMEHATh WX B HOBBIX IO




I'eomeTpuyeckue
MOHSATHUA

-OnepupoBaTh  Ha  0a30BOM
reoMeTpudeckux (uryp;
-U3BJIEKaTh MH(OpMAIMIO O TeoOMEeTpUYECKUX (urypax,
IIPEJICTAaBICHHYIO HA YepTEKax B SIBHOM BU/IE;

-IPUMEHATh Ui pellleHHs 3a7ad TeoMeTpHuecKue (hakKThl,
€CJIM yCJIOBUS UX IPUMEHEHHUs 3aJ]aHbl B IBHON QopMme;
-pemaTh 3aa4i Ha HaXOXJACHUE F€OMETPUUYECKUX BEJIMYUH
1o o0pasiiaM Ui aJIrTOPUTMAaM.

B nmnoBcenHeBHOM JKM3HM M IPU  M3YyYEHUU JPYTHX
PEIMETOB:

-ACIIONIb30BaTh CBOMCTBA TIEOMETpUYECKHX (uryp ans
pelleHNs THUIMOBBIX 3a7ay, BO3HUKAIOIMIMX B CHUTYyalUsIX
MIOBCEIHEBHOM JKM3HM, 33]1a4 IPAKTUYECKOTO COIEPIKAHMUS.
OTHoOmEeHUs

-OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHSIMU: PAaBEHCTBO
buryp, paBHble (QUIYpbl, PaBEHCTBO TPEYrOJIbHUKOB,
HapayIeIbHOCTh TMPSIMBIX, MEPIEeHIUKYISPHOCTh MPSIMBIX,
YyIIbl  MEXAY TNpSIMbIMH, TNEpHEeHAUKYISP, HaKIOHHAS,
IPOEKIIHSL.

YPOBHC IIOHATHUAMU

CPaBHEHHUIO C U3YUYECHHBIMU CUTYyaIUAX.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHHUH JIPYTUX IPEIMETOB:
-BBIJIETIATH [IPU PELICHUH 3a/1a4 XapaKTEPUCTUKU pacCMaTpUBaeMoOU B
3aJa4€ CHUTyaluu, OTJIWYHBbIE OT pealbHbIX (T€, OT KOTOPBIX
abcTparupoBajuch), KOHCTPYHUPOBAaTh HOBBIE CHUTYallUd C Y4ETOM
TUX XapaKTEpUCTUK, B YACTHOCTH, IPHU PELIEHUU 3a4a4 Ha
KOHILIEHTpALlUHY, YYUTHIBATh IJIOTHOCTh BEILIECTBA;

-pematb W KOHCTPYMpPOBaTh 3aJaud Ha OCHOBE pPACCMOTPEHUs
pealbHBIX ~ CUTyallud, B KOTOpPbIX He TpeOyeTrcs TOYHBIH
BBIUHCIIUTENbHBIN pe3ysbTaT;

-pemaTh 3aJayd Ha JBH)KEHHME [0 PEKe, paccMaTpuBas pa3HbIe
CUCTEMBI OTCYETA.

-OnepupoBaTh MOHATHIMU T€OMETPHUECKUX DUTYD;

-U3BJIEKATh, UHTEPIPETUPOBATH U NPE0OPa30BbIBATh HH(OPMALIHIO O
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEkKaxX;
-IPUMEHATh T'eoOMeTpHuecKue (akThl JUIs pEeLIeHUs 3ajad, B TOM
quciie, MpeAnoIaraloluxX HECKOIbKO 1IaroB PeIeHHS;
-popmynupoBaTh B NpOCTEHIIMX CIydasx CBOWCTBA M MPHU3HAKH
uryp;

-JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKACHUS;
-BJIaJIETh ~ CTAaHJApTHOM  Kiaccudukanuen
(TpeyroJIbHUKOB M YETBIPEXYTOJIbHUKOB).

B noBceiHEBHOM )KM3HU U NTPU U3YUEHHUH JIPYTHX IPEIMETOB:
-MCIIONIb30BaTh CBOMCTBA TI'EOMETPUYECKUX GUIYp I PELICHHS
3a]1a4 MPaKTUYECKOro XapakTepa U 3a/1a4d U3 CMEKHBIX JUCIMUILINH.
OTtHomeHus

-OnepupoBaTh MOHATHSIMHU: PABEHCTBO (UIYp, paBHbIE (UTYPHI,
paBEHCTBO TPEYrOJIbHUKOB, [apajuIeIbHOCTh IPSIMBIX,
NEepNeHIUKYIIPHOCTh  MPSAMBIX,  YIJbl  MEXIY  NPSMBIMH,
NEePIEHINKYIISAp, HAKJIOHHAs, MPOeKLus, mogooue ¢puryp, nogo0HbIe
¢burypsl, No00HBIE TPEYTOIbHUKHY;

-npuMeHATh Teopemy daneca M TeopeMy O NPONOPLUOHAIBHBIX

IIJIOCKHX

¢uryp




HN3mepenus u
BbIYHUCJICHUS

I'eomeTpuueckue
MOCTPOEHHSI

I'eomerpuyeckue
npeoodpazoBaHus

B nmnoBcenHeBHOM JKM3HM UM TOpPU  HM3YYEHUU JPYTHUX
IPEIMETOB:

-MCIIOJIb30BaTh OTHOILEHUS [UIsl PELICHUS MPOCTEHIINX
3a/1a4, BOSHUKAIOIIMX B PEaIbHON HKHU3HHU.

-BBINONIHATE H3MEpPEHUE INH, PACCTOSHUM, BEJIMYUH YTJIOB,
C IIOMOILBIO MHCTPYMEHTOB JIJIsl U3MEPEHUM [UIMH U YIJIOB;
-IPUMEHATh (OPMYJIBI TEpUMeETpa, IUIomand U 00bEMa,
IUIONIAI MOBEPXHOCTU OTHEJIBHBIX MHOTOTPAaHHUKOB IIpU
BBIYMCIICHUSIX, KOT/Ia BCE IAHHBIE UMEIOTCS B YCIIOBUH;
-IPUMEHSATH TEOpeMyY [Tudaropa, 6a30BbIe
TPUTOHOMETPUYECKUE COOTHOLICHUS Il BBIYMCIICHUS JUIVH,
paccTOsHUH, IUIOIAAEH B IPOCTENIINX CIIydasiX.

B noBcenHEBHOM KU3HU U NP U3YyYEHUU JPYTUX
IIPEAMETOB:

-BBIUUCIIATh PACCTOSIHUS HAa MECTHOCTHM B CTaHAAPTHBIX
CUTyalUsX, IUIOIIAAN B NPOCTEUIINX CIy4asX, IPUMEHATh
dbopMysBl B TPOCTEUIINX CHUTYyalMsIX B TOBCEIHEBHOM
JKU3HHU.

-N300paxaTte THUNOBBIE IUIOCKHME GUIYpsl U (UTYpHI B
IIPOCTPAHCTBE OT PYKH H C TIOMOIIHI0 HHCTPYMEHTOB.

B nmnoBcenqHeBHOM JKM3HM M TpH H3YYEHUH JPYIHX
NPEIMETOB:

-BBINIOJIHATD TMPOCTEHIINE MOCTPOEHHsI Ha MECTHOCTH,
HEOOXO/IMMBIC B pEATbHOM KHU3HH.

-Ctpouth  QuUrypy, CHMMETPUYHYIO JaHHOU
OTHOCHUTEIIBHO OCH U TOYKHU.

B noBceTHEBHOW KU3HU U PU N3YYEHUU APYTUX
IIPEMETOB:

¢burype

OTpe3Kax MpH pPelIeHUH 3a1a4;

-XapaKTepu30BaTh B3aUMHOE PACIIOJIOKEHHUE MPSMON U OKPYKHOCTH,
JIBYX OKPYKHOCTEH.

B noBceiHeBHOM KU3HU U NIPU U3YYCHUU APYTHUX MPEAMETOB:
-MCII0JIb30BaTh OTHOILLIEHUS MJIs PEIICHUs 3aJad, BO3HUKAIOIIUX B
peanbHOU KU3HU.

-OnepupoBaTh NPEACTABICHUAMHU O JUIMHE, IUIOMAAH, 00bEME Kak
BenmmunHaMu. [Ipumensats Teopemy [ludaropa, dopmynsl miomany,
00bEéMa NpH PEUICHWH MHOTOIIATOBBIX 3aJad, B KOTOPHIX HE BCE
JTAaHHBIE TIPEJICTABIICHBI SBHO, a TPEOYIOT BBIUMCIICHUI, OTIEPUPOBATH
Oosiee MMPOKUM KOJIMYECTBOM (HOPMYI JJIMHBI, TUIOLIAIH, 00bEMA,
BBIYUCIIATh XapaKTEPUCTUKU KOMOMHAIUH (uryp (OKpyXHOCTEH M
MHOTOYTOJIbHHKOB) BBIYUCIISITH PACCTOSHUS MeXny (urypamu,
NPUMEHSATh TPUTOHOMETpHYECKHE (OPMYINBI Ui BBIYMCICHUH B
Oosiee CIOXHBIX CIydasx, MPOBOJUTH BBIUMCIEHUS HAa OCHOBE
PaBHOBEJIMKOCTH U PABHOCOCTABIICHHOCTH;

-[IPOBOJIUTH MPOCThIE BEIYUCIEHHS Ha 00BbEMHBIX TENaXx;
-popmynmupoBaTh 3amauM Ha BBIYUCIEHHWE JUIMH, IUIOMIAICH W
00BEMOB U pelaTh ux.

B noBceHEBHOI KU3HU U TPU U3YYSHHUH APYTUX PEIMETOB:
-IIPOBO/IUTH BBIYMCIICHHUS HA MECTHOCTH;

-IPUMEHSTh (OPMYJIBI TPH BBIYUCICHHUAX B CMEXKHBIX YYCOHBIX
npeaMeTax, B OKpyKaromien 1eHCTBUTETbHOCTH.

-M300paxkate reoMmeTpudyeckue (QUIYpHl 1O  TEKCTOBOMY H
CHUMBOJIbHOMY OIHCAaHHIO;
-CBOOO/ZIHO ~ ONEpPUpPOBaTh  YEPTEKHBIMU ~ HWHCTPYMEHTaMHU B

HECJIOKHBIX CIIy4asiX,

-BBIIIOJIHATE IIOCTPOEHUS TPEYrOJIbHUKOB, IPUMEHATH OTACIbHbIE
METOABl TOCTPOCHUM IUPKYJIEM W JIMHEMKOM U IPOBOAWTH
IIPOCTEUIIINE UCCIEAOBAHMS YHUCIIA PEILICHU;




BekTopsl 1
KOOPAMHATHI HA
ILIOCKOCTH

Hcropus
MATeMaTHKHU

-pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY>KAIOLIEM MUDE;
-pacro3HaBaTh CHMMETPUYHBIE (UTYPHI B OKPYXKArOIIEeM
MUpe.

-OnepupoBaTh Ha 0a30BOM YPOBHE HOHATUSIMH BEKTOD,
cymMa BEKTOPOB, [IPOU3BEJICHHE BEKTOpa Ha
YU CII0,KOOPAMHATBI Ha INIOCKOCTH;

-ONpeleNsITh MNPUOIMKEHHO KOOPAMHATBI TOYKH 1O €€
N300paKeHUI0 Ha KOOPIMHATHOM MJIOCKOCTH.

B nmoBcenHeBHOW JKM3HM M IpU  H3YYEHHH JAPYIHX
IIPEAMETOB:

-MCIOJIb30BaTh BEKTOPBI I PELICHUS IPOCTEHUINNX 3aaad
Ha OIPEJEIICHUE CKOPOCTU OTHOCUTEIBHOIO JBUKEHUS.

-OnuceiBaTh  OTACIBbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B X0JI€ PA3BUTHS MAaTEMAaTUKU KaK HAyKH;
-3HATh NMPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB,
B CBSI3U C OTE€YECTBEHHOU U BCEMUPHOU UCTOPUEN;
-[IOHUMATh POJIb MATEMATUKH B pa3BUTUH Poccum.

MeTtoapl MaTEMaTUKHA

-BriOuparhs noaxosAuii M3y4eHHbI METOA Ui PeLIeHUN
M3yYEHHBIX TUIIOB MaTEMATUYECKUX 3a/aY;

-IIpuBOMTH MpUMEPH MAaTEMATHYECKUX 3aKOHOMEPHOCTEH
B OKPYXarIIeH JACHCTBUTEIBHOCTA U  IPOU3BEIAECHUSIX
HCKYCCTBA.

-u300pakaTh THUIIOBBIE IIJIOCKHE (UTYyppl U OObBEMHbIE Tela ¢
MOMOIIIBIO TPOCTEUIIUX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBceiHeBHOM )XKU3HU U MIPU U3YYEHHUH JIPYTHX MPEIMETOB:
-BBIMIOJIHATH MIPOCTEHININE TTOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIC
B peaJIbHOM JKU3HH;

-OIIEHUBATh Pa3Mephl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

-OnepupoBaTh MOHATHEM JBI)KEHUS M NpeoOpa3oBaHUs 10A00WUs,
BlaJeTh nNpuéMaMM TIOCTPOCHUS (UIYp C  HCHOJIb30BAHUEM
JIBIDKEHUH W TpeoOpa3oBaHuil 1momoOusi, MPUMEHSTH MOJTYYEeHHBIC
3HAHUS U ONBIT NOCTPOCHUH B CMEKHBIX IpPEIMETax U B peallbHbIX
CUTYallUsAX OKPYKaIOLEro MUpa;

-CTpOUTh (GUrypy, MOAOOHYIO IAHHOM, MOJB30BaThCSl CBOWCTBAMU
110100131 7151 000CHOBaHMsI CBOMCTB (Uryp;

-IPUMEHATh CBOMCTBA JBW)KEHUH JUIsl IMPOBEAEHUS MpOCTEHIINX
000CHOBAaHUI CBOICTB QUIYp.

B noBceiHEBHOM )KM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:
-IPUMEHATh CBOMCTBA JBIKEHUH U TNPUMEHATh Moaodue Ais
IIOCTPOEHUN U BBIYUCIICHUM.

-OnepupoBarh MOHATUSAMH BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCJIO, Yrojdl MEXIy BEKTOpamH,
CKaJISIPHOE TIPOM3BEJICHUE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH,
KOOpJMHAThl BEKTOPA;

-BBINIOJIHATD JIEHCTBHUSL HaJl BEKTOpPaMHU (CIOXKEHUE, BBIYMTAHUE,
YMHOXKEHHE Ha YHCJO), BBIYHUCIATH CKAIIPHOE IPOU3BENEHUE,
ONpEAENATh B MPOCTEHIIMX CIy4asX YroJl MeXAy BEKTOpamH,
BBITMIOJHATh PAa3IOKEHHE BEKTOpa Ha COCTABIAIOIINE, MPUMEHSThH
NOJydeHHble 3HaHUS B  (u3MKe, TOJB30BATHCA  (POPMYIIOi
BBIUMCJICHHUSI PACCTOSHMUSI MEXKAY TOYKAMHU IO  HM3BECTHBIM
KOOp/IMHATaM, UCII0JIb30BaTh YpaBHEHUs (PUTYD /Ul peLIeHus 3a/ay;
-IIPUMEHSATH BEKTOPbI U KOOPJMHATHI JJISl PELICHHUS] T€OMETPUUECKUX
3a]1a4 Ha BBIUMCIIEHHUE JUIMH, YTJIOB.




B noBceiHEBHO# KU3HU U TTPU U3YYCHHUH APYTUX TPEIMETOB:
-HCIIOJIB30BATh MOHATHS BEKTOPOB U KOOPAMHAT JJIs PEIICHUS 3a7a4
1o ¢usuKe, reorpaguu U IpyruM y4eOHBIM IIpEaMETaM.

-XapakTepu30BaTh BKJIAJ BBIJAIOIIUXCA MAaTEMaTUKOB B PA3BUTHE
MaTEMAaTHKHU ¥ HHBIX HAyYHBIX 00JIacTel;

-IIOHUMAaTh POJIb MATEMATUKU B pa3BuTuu Poccum.

MeTtoapl MaTeMaTUKU

-Hcnonb3ys u3ydeHHbIE METOABI, MPOBOAMUTH JOKA3aTEIbCTBO,
BBINIOJIHATH OMPOBEPIKECHUE;

-BBIOMpATh M3y4YEHHBIE METOJAbI U WX KOMOHMHALMM JJS pelIeHUs
MaTeMaTUYECKUX 3a/1a4;

-UCNOJIb30BaTh ~ MAaT€MaTUYeCKHEe  3HAHWS Uil ONMCaHus
3aKOHOMEPHOCTEM B OKPYXKAIOIIEH  JIEUCTBUTEIIBHOCTH U
MIPOU3BEJICHUAX UCKYCCTBA;

MPUMEHSATH MPOCTEUILIHNE MPOrPAaMMHBIE CPEJICTBA U AIEKTPOHHO-
KOMMYHUKAIlMOHHBIEC CUCTEMBI P PEIICHUN MAaTEeMaTUYECKUX 3a]1a4




Conepxkanue Kypca aare0dpsl 7-9 kiaccos

Aneebpauueckue gvipasxicens

BeIpaxkeHus ¢ IepeMeHHBIMUA. 3HAYEHHUE BBIPAXKECHUS C IEPEMEHHBIMHU. JlOIyCTUMBIE 3HAUCHUS IEPEMEHHBIX. TOXAECTBO.
ToxnecTBenHble npeoOpa3zoBaHus aNreOpanuecKux BeIpaXeHU. Jl0ka3aTeabCTBO TOXKIECTB.

CreneHnb ¢ HaTypaJIbHBIM ITOKa3aTesieM U ee cBoicTBa. OqHouneHbl. OqHOUYIIEH CTaHAAPTHOTO BUa. CTeneHb OAHOYICHA.
MHorousniensl. MHOTOUIEH CTaHAapTHOTO BUAA. CTeneHb MHOrowieHa. CoKeHUE, BBIMUTAaHUE U YMHOKEHNE MHOTOWICHOB. .
@OopMyJIbl COKPALIEHHOTO YMHOXEHHUS: KBaApaT CYMMBI M KBAaJIpaT Pa3HOCTH JIBYX BBIPAKEHUU, IPOU3BEACHUE CYMMBI U
Pa3HOCTH ABYX BbIpaKEeHUI. Pa3noxeHnne MHOrowieHa Ha MHOKUTENN. BolHeceHre 0011ero MHOXKUTEINS 3a CKOOKU. MeTont
rpynnupoBKU. Pa3HOCTh KBagpaToB ABYX BbhlpaxkeHUil. Cymma U pa3HOCTh KyOOB ABYX BbIpakeHH. KBaspaTHBI TpexusieH.
Kopens kBagpaTtHoro tpexwieHa. CBolcTBa KBaApaTHOIO TpexuwieHa. Pa3nokeHne KBapaTHOro TpexuieHa Ha MHOKUTEIH.

PaunonansHbie BeipaxkeHus. Llenbie Beipakenus. [[poOHbie BoipaxkeHus. PanmonanbHas 1po0b. OCHOBHOE CBOMCTBO
panoHaibHON Apoou. CiaokeHue, BBIMUTaHUE, YMHOKEHHE U JIeJIEHUE pallMOHATIbHBIX Ipo0eii. Bo3BeneHne paunoHalbHOM
Apodu B cTeneHb. ToXIeCTBEHHbIE IPE0Opa30BaHus PALIMOHAIBHBIX BbIpaxkeHUil. CTeneHsb C LeJbIM [T0Ka3aTeIeM U e
CBOMCTBA.

KBaapatubie kopau. ApudMeTHUeCcKil KBaJIpaTHBI KOPEHB U €ro CBOMCTBA. TOXIeCTBEHHbBIE TPEOOPa30BaHUS BHIPAKECHHI,
COZIEpIKAINUX KBAJAPaTHBIEC KOPHHU.

Ypasnenus
VYpaBHeHue ¢ onHOM nepeMeHHo. Kopenb ypaBHeHus. PaBHOcHiIbHBIE ypaBHEHUSA. CBOMCTBA YPaBHEHUS C OJJHOU NEPEMEHHOM.
YpaBHEHHE KAK MAaTEMAaTUYECKAS] MOJENb PEAIBHOW CUTYAINH.
JIuneitnoe ypaBHenue. KBaapatHoe ypaBHeHue. DopMyia KOpHEN KBaApaTHOTO ypaBHeHuUs. Teopema Buera. PanmonansHbie
ypaBHEHMS. PellieHne paiMOHAIBHBIX YPaBHEHUM, CBOISIIMXCS K JMHEHHBIM MJIW K KBAaIPATHBIM ypaBHEHHSIM. Pelienne
TEKCTOBBIX 33124 C IOMOIIBI PAlMOHATIBHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs niepeMeHHbIMU. ['paduk ypaBHEeHUS ¢ IByMsI epeMeHHbIMU. JIMHEHOe ypaBHEHUE C IBYMS
MEePEMEHHBIMH U €70 rpaduK.

Cucrtembl ypaBHEHUH ¢ IByMs IepeMeHHbIMU. [ padrueckuii METO] pelieHnst CUCTEMBl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Pemenue cucteM ypaBHEHHI METOJOM MOJACTAHOBKH U CI0KeHH. CUCTEMA IBYX YPABHEHMI C IBYMS [IEPEMEHHBIMU KaK
MOJIEJb PEATIBHOU CUTYAILUU.



Hepasencmea

YucnoBble HEPABEHCTBA U MX CBOMCTBA. CII0KEHHE M YMHOKECHUE YUCIOBBIX HepaBeHCTB. OlICHUBaHUE 3HAYCHUS
BbIpakeHUs1. HepaBEeHCTBO ¢ OHOM NMEPEMEHHON. PaBHOCUIIbHBIE HEPABEHCTBA. YHCIIOBBIE POMEKYTKHU. JIMHEMHBIE U
KBaJIpaTHbIC HEPABEHCTBA C OJIHON nepeMeHHON. CuCTeMbl HEPABEHCTB C OJIHOM IEPEMEHHOM.

Yucnoevie mnoorcecmsa
MHoxecTBO U ero 3eMeHThl. CriocoObl 3aaHusi MHOKeCTB. PaBHbie MHOkecTBa. [lycToe MHOKkecTBO. [TogMHOKECTBO.
Onepanuu Hag MHOXeCTBaMu. VmtocTpanyst COOTHOIIEHUIA MEXIY MHOXKECTBAMM C ITIOMOIIBIO IMarpaMm Diiepa. MHoOXkecTBa
HATYPaJIbHBIX, IIEJIBIX, PAIIMOHAIBHBIX YKCell. ParroHanbHOe YHCI0 Kak Ipo0b BUaa M/N, Tie MIPUHAUICKUT Z, NIPUHAIICIKUAT
N, 1 kak OeCKOHEUHas IepruoanuecKas aecaTudHas Apoos. [IpeacraBienue 00 uppamoHaibHOM yucie. MHOXKECTBO
NEeUCTBUTENBHBIX uncen. [IpeacTaBienne 1eMCTBUTEILHOIO YKCiia B BUE OECKOHEUHON HEMEPUOIUYECKON IECITUIHOU IpOOH.
CpaBHeHue nelcTBUTEIbHBIX uncell. CBsa3b Mex 1y MHOKecTBamu N, Z, Q, R.

Yucnosvle gpynkyuu

@OyHKIMOHANBHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstre pynkunn. OyHKIMS Kak MaTeMaTH4YecKas MOJIeib
peanbHOro nporecca. ObmacTes onpeneaeHus U 001acTsh 3HadeHus: GpyHkuuu. Criocoos! 3ananus Qyukiuu. ['padux hyHKINM.
[TocTpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO peoOpazoBanuil puryp. Hynu dyakuuu. [IpomexxyTku 3HAKOMTOCTOSHCTBA
¢bynkunu. [IpomexxyTku Bo3pacTanust U yObIBaHUS (YHKIUU.

JIuneiinas GyHkuus, oOpaTHast NPONOPLUHUOHATBHOCTb, KBaApaTuuHas GyHkuus, MIx cBoiicTBa U rpaduKH.

Yucnosvie nocnedosamenbHocmu
[TonsiTue yrcioBol nociuenoBaTenbHOCTU. KOHEUHBIE U OECKOHEUHBbIE MTOCIeIoBaTeNbHOCTH. CIOCOOBI 3a1aHUs
Mocjea0BaTeIbHOCTU. ApudMeTHdeckas U reoMmeTpuueckas rnporpeccuu. CBoOMCTBA WICHOB apuMETHUECKON U
reomeTpudeckoi nporpeccuit. ®opmyibl 00111eTO WieHa apuhMETHUECKON U TEOMETPUUECKOH TTporpeccuil. @opmyIibl CyMMBI N
MIEPBBIX WICHOB apu(hMETUUECKON U TEOMETPUIEeCKOi mporpeccuii. CymMmMa 6€CKOHEYHOM reOMETPUIECKON TPOTPECCHH, Y
KoTopor(no moayito Menbine 1. [IpencraBnenne 6€CKOHEUHON TTEPUOINYECKON AECATUIHON JPOOH B BUJIE OOBIKHOBEHHOM
TpoOH.



Dnemenmul NPUKIAOHOU MAMEMAMUKU

Maremarnueckoe mozaenuposanue. IlponenTtHsie pacuetsl. @opmynna cI0KHBIX NPOLEHTOB. [[puOnrKeHHbIE BEIYUCICHUS.
AOCOII0THAs M OTHOCUTENbHAS TOTPEIIHOCTH. OCHOBHBIE ITpaBUiia KOMOMHATOPUKHU. YacToTa U BEpOSITHOCTh CIIy4ailHOTO
coObITusA. Knnaccuueckoe omnpenenenue BepossTHoCTH. HavanbHble cBeeHus o ctatuctuke. [IpencraBienne JaHHBIX B BUIE
Ta0JINL, KPYTOBBIX U CTOJOUYATHIX AUarpaMM, rpa¢ukoB. CTaTUCTUUECKNE XaPAKTEPUCTUKH COBOKYITHOCTH JAHHBIX: CPEHEE
3HAYCHHE, MOJIa, pa3Max, MeJraHa BRIOOPKH.
Aneebpa 6 ucmopuueckom pazgumuu

3apoxaeHue airedpsbl,, KHUTa 0 BOCCTAHOBJIEHUH U MTPOTHUBOIIOCTaBIeHM MyxamMMena ainb-Xopesmu. Mctopus
@opMHUpPOBaHUS MATEMATUYECKOTO s3bIKa. Kak 3apoaunace uaes koopauHat. OTKpbITHE UppalHOHAIBHOCTH. M3 nctopun
BO3HMKHOBEHUS (pOpMyJT U1l penieHust ypaBHeHU 3-ii u 4-ii creneneid. Mctopus pa3sutus nousatus pynkuuu. Kak 3aponunacek
teopust BepoaTHocTel. Yucna @ubonauun. 3anaya JI. [Iuzanckoro (OPruboHaY4M) O KPOIUKAX.

JI.®. Marnuukuii, [1.JI.Ye6wmes, H.W. Jlobauesckuii, B.S. bynskosckuii, A.H.Koamoropos, ®@.Buert, [1.depma, P.Jlekapr,
H.Tapranes, [{.Kapnano, H. A6ens, b.Ilackans, JI.ITuzanckuii, K.I'aycc.

Conep:xanmne Kypca reomeTpuu 7-9 kjiaccon

IIpocmeriwue ceomempuueckue gucypol

Touka, mpsamas. OTpe30k, ayd. Yrou. Buasl yrios. CMexHbIE U BEpTUKAJIbHBIE YTIIbl. buccekTpuca yria.

Ilepecekaromuecs u napasuienbHble npsamele. [lepnenaukynsapueie npsmele. [Ipuznaku napamiensHOCTH NpsiMbIX. CBOMCTBA
MapajulIeNIbHBIX MPSAMBIX. llepneHauKyisp 1 HaKIOHHAs K MPSMOM.
Mmnozoyeonvnuxu

TpeyronbHuku. Buasl TpeyroibHUKOB. Mennana, OMCCeKTpuca, BBICOTA, CPEIHAS IMHUSA TpeyroyibHUKA. [Ipu3Haku
paBeHCTBa TPEYrobHUKOB. CBOMCTBA U MPU3HAKK PABHOOEIPEHHOTO TpeyroibHUKa. CepeuHHBIN MepeHIuKYIsp OTpe3Ka.
CymMa yrioB TpeyrojpHuka. BHemnHue yriisl TpeyrojbHruka. HepaBeHCTBO TpeyronbHuKa. COOTHOIIEHUS MEXIY CTOPOHAMU U
yriaamu TpeyroibHuka. Teopema IIudaropa.

[Tono6uslie Tpeyronpuuku. [Ipu3Haku nogoOus TpeyroabHUKOB. TOUKH MepeceueHust MeanaH, OUCCEKTPUC, BHICOT

TPEYroJbHUKA, CEpEAUHHBIX MEPIEHIUKYISIPOB CTOPOH TpeyroibHUKa. CBOMCTBO OMCCEKTPUCH TpeyrojbHUKa. Teopema



QPaneca. MeTpuyeckre COOTHOUIEHUS B IPSIMOYTOJIbHOM TpeyroyibHuKe. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOTO yTiia
OPSIMOYTOJIBHOTO TpeyrojbHHUKa U yIiIoB OT 0 rpagycoB 10 180 rpagycos. @opMyiibl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC,
KOTaHI€HC OJHOTO U TOTO %€ yria. Pelenne TpeyroibHUKOB. TeopeMa CHHYCOB B TEOpEMA KOCUHYCOB.

Uetsipexyronbauku. [lapannenorpamm. CBoiCTBa U pU3HAKK Mapaienorpamma. [IpsiMmoyroibHUK., poMO, KBaApaT, ux
cBOKCTBa U npu3HaKku. Tpaneuns. CpeaHsis TUHUS TPANECIIUU U €€ CBOKCTBA.

MHoOroyroiabHuKH. BeImykibie MHOTOyrojibHUKHA. CyMMa yTIIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBuiibHbIC
MHOTOYTOJIbHUKH.

OxpyarcHocmsb u Kpye.

['eomempuueckue nocmpoenus

OKpYKHOCTb U KPYT. DJIEMEHTHI OKPYKHOCTH U Kpyra. L[eHTpanbHble 1 BOUCaHHbIE yTiibl. KacaTenbHas K OKpY>KHOCTH U €€
CBOMCTBA. B3anMHoe pacronoxeHne npsiMor U OKpYKHOCTU. OnMcaHHasl U BIIUCAHHASI OKPY>KHOCTH TPEYrOJbHHUKA. Brincanubie
Y OIMCAHHBIC YETHIPEXYTOJIbHUKU.. UX CBOMCTBA Y MPU3HAKU. BIMCaHHBIE U ONTUCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbIN TEpHIEHANKYIISAP OTpe3Ka u buccexTpuca yria kak [MT.

['eomeTpuyeckre NOCTPOEHUS LIUPKYIJIEM U JIMHEHKOW. OCHOBHBIE 33J1a4U HA ITIOCTPOCHUE: TOCTPOCHUE YIia, PABHOTO
JAHHOMY, IOCTPOEHUE CEPEAUHHOIO MNEPIECHANKYISAPAa JaHHOTO OTPE3KA, IOCTPOCHUE MPAMOM, TPOXOISIIEH Yepe3 TaHHYIO
TOYKY U MEPIEHAUKYISIPHON JaHHOU MPSMOM, MOCTPOCHHE OMCCEKTPUCHI TaHHOTO yria. [locTpoeHue TpeyroasHuKa 1mo
3aJlaHHbIM 35ieMeHTaM. Meton I MT B 3agauax Ha TOCTpOCHUE.

H3mepenue ceomempuueckux 8eaudun

JlnuHa otpe3ka. PaccTtosiHne Mex1y AByMsl TOUKamu. PaccTosiHMEe OT TOUKH 10 TIpsAMOil. PaccTosiHue Mexay
MapAJIICTbHBIMU MIPSIMBIMHU.

[IepumeTp MHOTOYrONBHUKA. JUIMHA OKPYXHOCTHU. [TMHA YT OKPYKHOCTH.

I'panycHas mepa yrna. BennurHa BOMCaHHOTO yria.

[TonsiTe iomaan MHOroyrojbHuka. PaBHoBenukue purypsl. HaxoxaeHue miomany KBaapara, IpsiMOyTroJibHUKa,
rapasuiesiorpaMmma, TpEyrojabHUKa, TPANECIUU.

[Tonsitue tomanu kpyra. [momans cekropa. OTHOIIEHKE TIIOMAAEH TO100HBIX GUTYP.
exapmosvl KoopOuHamwl Ha NIOCKOCU

dopmyiia pacCTOsTHUS MEXAY AByMs Toukamu. KoopauHaThl cepeiHbl OTpe3Ka. Y paBHEeHUE QUTYPHI. Y paBHECHUS
OKPYKHOCTH ¥ MIPAMOM. YTIIOBOU KOIPDHUIIUEHT TIPSIMOIA.



Bexmoput

[Tonsitue BekTOopa. Monynb(mnHa) BekTopa. PaBHble BekTopsl. KosmnHeapHbie BekTopsl. Koopannatel BekTopa. CioxeHue
Y BBIYATAHHE BEKTOPOB. Y MHOKEHHME BEKTOPA HA yucio. CKalsipHOE IpOon3BeAeHUE BEKTOPOB. KocuHyc yria Mexay AByMs
BEKTOpaMH.
I'eomempuueckue npeobpazosanusi

[Tonsitue o mpeoOpazoBanuu Gurypsl. JIBmxenue Gurypsl. Bunbl nBrkeHus: GUrypsl: napamieabHbIA IEpPEeHOC, OceBast
CUMMETpHUS, LIEHTpaJIbHAsA CUMMETpUs, TOBOPOT. PaBHbie Gpurypsel. 'omorerus. [logobue puryp.
Inemenmol 102UKU

Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazarenscTBo. Jloka3zaTenbCTBO OT IPOTUBHOrO. Teopema, oOpaTHas TaHHOM.
Heob0xoanmoe 1 J0CTaTOYHOE YCIOBHS. YTIOTPEOIEHUE JTOTHUECKUX CBA30K eCl..., MO...; Mmo20d U MOAbKO mo2od.
I'eomempus 6 ucmopuueckom pazgumuu

N3 ucropuu reomerpun, «Hauana» EBkinna. Uctopus naroro noctynarta EBknuaa. Tpuronomerpust — Hayka o0
U3MEPEHUSIX TPEYroJIbHUKOB. [locTpoeHre npaBUiIbHBIX MHOTOYTOJIbHUKOB. Kak 3apoawiiack nies KOOpAUHaT.

H.N.Jlo6auesckuii. JI.Dinep. ®anec. ITudarop.



B 7 xmacce B 2023-2024 yueOGHOM roay nmpeameT «MaTeMaTuka» OyneT u3ydaTbes Ha 6a30BoM ypoBHe. OH BKIIOUaeT B ce0s U3ydeHHUE
TpEX IucHUIUINH «Anrebpay» (2 yaca B Heneno) u «I'eomerpusi» (2 yaca B Heneno) u «BeposTHocTh U cratuctuka» (1 dac B Hemenro.
Bcero xonMuecTBO 4acoB MO MAaTeMAaTUKE MpPH IPOAOLKUTENBHOCTH ydyeOHoro roga B 7 kiacce 34 Henenu coctaisieT— 170 uvacoB
(anredpa — 68 yacoB, reomeTpusi — 68 4acoB, BEPOATHOCTb U CTATUCTHKA — 34 yaca).

N3menenusi, BHECEHHBIE B pab0OUyIO IPOTpamMmy:

Conepxanue o nporpamme | CoaepkaHue Mo nporpamme N3menenus na 2023-2024 yueOHbIi To1
Marematuka: nporpammbl:  5-11 | Anredpa. ['eomerpust .COOpHUK PUMEPHBIX
knaccel/A.I.Mep3nsk — M.: | pabounx mnporpamm. 7—9 kmaccel: T. A.
Benrana-I'pad, 2019 Bbypmuctpoa — M. : [Ipoceemienue, 2020
Auredpa Aureopa Anre0Opa
I'naBa | JIuneitnoe ypaBuenue ¢ | 15 I'nasa | I'naga |
0JIHOI NepeMeHHON Boipaxkenus. ToxnectBa. YpaBHeHUs 22 | Beipaxenns. ToxnecTBa. YpaBHEHHS 18
I'maBa Il Ilenbie BeipaXkeHUs 52 I'maBa Il  ®ynxiun 11 I'maBa Il  ®ynxiun 11
I'nasa Il 12 I'nasa Il 11 I'nasa Il 11
DyHKIUU CreneHb ¢ HaTypaJlbHBIM MIOKa3aTeleM CreneHpb ¢ HaTypaJlbHBIM MOKa3aTeleM
I'maBa IV Cucremsl 19 I'maBa IV MHorousneHsl I'maBa IV MHorousnensl
JMHEVHBIX YPaBHEHUN C IBYMs 17 13
IepEMEHHBIMHA
[ToBTOpEeHUE 7 I'maBa V 19 I'maBa V 15
@DopMyIIbl COKPAIIEHHOTO YMHOKEHHS @DopMyJIbl COKPAILIEHHOT0 YMHOXKEHUS
I'maa VI 16 I'nasa VI 13
CucreMpl TMHENHBIX YPaBHEHUN Cucrembl TMHEVHBIX YPaBHEHUN
IToBTOpenue 6 [ToBTOpeHme 0
I'eomerpus I'eomerpus I'eomerpus
I'nasa | [Ipocreiimue 15 I'nasa | I'naga |
reoMeTpuuecKue GUrypsl U Ux HauanbHble reoMeTpu4ecKre CBeIeHUS 11 | HauanbHble reomeTpudeckue cenenuss | 10
CBOMCTBA
I'naBa Il TpeyrombHUKH 18 I'naBa Il TpeyroabHUKH 17 | I'masa Il TpeyrompHuKH 16
['maBa Ill  [TapannensHbie 16 I'maBa Il 13 ['maBa |11 11
npsMbie. CymMMa yriioB [TapannensHble npsiMble [TapannensHble npsiMble




TPEyroJbHUKa

I'maBa IV Oxpy>KHOCTb U KPYT. 16 I'naBa IV CooTHOIIECHUS MEKTY 20 I'naBa IV CooTHOIICHUS MEXKTY 18

["'eomeTpHuyecKre NOCTPOSHHUSI CTOPOHAMH U YIJIaMH TPEYroJbHUKA CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA

IloBTOpEeHne S) IToBTOpeHue 7 IToBTOpeHune 0
BeposSITHOCTB M CTATHCTHKA 34

B 8 xmacce B 2023-2024 yuyebHOoM roay npeameTr «Matematukay OyIeT u3ydaTrhcs Ha 6a30BoM ypoBHE. OH BKIIIOUAET B ce0si U3yueHue
TpEX mucuuIUINH «Anredpay (2 yaca B Henento) u «I'eomerpusi» (2 yaca B Henenmo) u «BeposTHOCTh U cratuctuka» (1 dac B Hememro.
Bcero xonmuuecTBO 4acoB MO MaTeMaTWKe MPU MPOJOJKUTENIBHOCTH yuyeOHOro roja B 7 kiacce 34 Hemenu coctaBiser— 170 dacoB
(anredpa — 68 yacos, reomeTpusi — 68 4acoB, BEPOATHOCTb U CTATUCTHKA — 34 yaca).

N3menenusi, BHECEHHBIE B PaO0OUYIO IPOTpaMMy:

Conepxxanue 1o mporpamme  Martematuka: | U3menenus na 2023-2024 y4ueOHbIM roj
nporpamMmbl:  5-11 kmacesl/A.I.Mep3nsik — M.:
Benrana-I'pad, 2019
Auredpa Auiredpa
I'naga |
PannoHasibHBIE BBIpAKEHUS 44
I'maBa Il KBagpartHbie KOpHH. o5
JleficTBUTENIbHBIE YHCIIA
I'naga Ill
26
KBagparHble ypaBHEHHS
[ToBTOpEHNE 10
I'eomerpust I'eomerpus
I'nasa |
) 22
YeThIpEXyroJbHUKU
I'naBa Il IlonoOue TpeyroJbHUKOB 16
['nasa Il
14
Penienne npsiMOyroibHbIX




TPEYTroJIbHUKOB

I'naBa IV MHoroyronsuuku. [1nomanp
MHOI'OYTOJIbHUKA

10

IToBTOpeHue 8

BeposiITHOCTh M CTATHCTHKA 34

B 9 kmacce B 2023-2024 yue6HOM roay nmpeameT «Martematuka» OyneT uzydaTbes Ha 6a30BoM ypoBHe. OH BKIIIOUaeT B ce0si M3ydeHUE
TpEX nucuuIUINH «Anredpay» (2 yaca B Henento) u «I'eomerpusi» (2 yaca B Henenmo) u «BeposTHOCTh U cratuctuka» (1 dac B Hememro.
Bcero xonmuuecTBO 4acoB MO MaTeMaTUKE TMPH MPOJOKUTENBHOCTH yueOHoro roja B 7 kiacce 34 Hemenu coctaBisger— 170 dacoB
(anrebpa — 68 yacoB, reomMeTpusi — 68 YacoB, BEPOSATHOCTh U CTATUCTHUKA — 34 Jaca).

B c¢Bs3u ¢ TeM, 4TO HEKOTOPBIE TeMBI U3 [ J1aBbl 3 DIEMEHTHI NPUKIAJHON MAaTEMATUKU BOIUIM B TE€OPHUIO0 BEPOATHOCTU U
cratuctuku (OcHOBHBIE mpaBmia KoMOuHaTtopuku 3; YacroTa W BEpOATHOCTH ciydailHoro coOwitus 2; Kiaccudeckoe
omnpezieNicHre BeposTHOCTH 3; HauvanbHble CBENCHHS O CTAaTUCTHKE 2), U3MEHeHa ouepémnHocth [71aB 3 u 4, MpomoIKEeHO
U3y4eHue DJIEMEHTOB IPUKIIAJHON MaTEMAaTUKU TeMaMu Teopuu BEpOSITHOCTH.

Conepxxanue mo nporpamme Matematuka: | 3menenus Ha 2023-2024 yueOHbIi roj
nporpammbl: 5-11 xmaccel/A.I.Mep3nsak —
M.: Benrana-I'pad, 2019

Auireopa Auiredpa
['naga | I'naga | 18
Hepasencrsa 21 | HepaBencTBa
I'maBa Il KBagpatuunas 30 I'maBa Il KBagpatuunas pyHkuus 27
byHKIIUS
I'nagsa Il ['naga Il 18
DJIeMEHTHI TPUKIIATHOU 21 | YucnoBble HOCIEN0BATENBHOCTH
MaTeMaTHKU




I'masa IV Yucnossle I'maBa IV DneMeHTHI TPUKIATHON 9
II0CIE€10BATENBHOCTH 21 | matemaTuku + BeposITHOCTD M
CTATHCTHKA 34

IToBTOpEHME 10 | IloBTOpeHue 0
I'eomeTpus I'eomerpust

['naga | 17 ['naga | 16

PeieHne TpeyroJbHUKOB Pemenne TpeyrojbHUKOB

I'naBa Il TlpaBunbHBIC 10 I'maBa Il TlpaBunbHBIC 9

MHOTOYTOJIbHUKA MHOTOYTOJTbHUKH

['nasa Il 12 I'nasa Il 12

JlekapTOBBI KOOPIMHATHI JlekapTOBBI KOOPIMHATHI

I'nmaBa IV Bekropsl 15 | I'nmasa IV BekTopsbl 15

I'naBa V I'eomerpuueckue 11 I'naBa V I'eomerpuueckue 10

npeobpazoBaHus npeoOpazoBaHus

[ToBTOpeHue 5 [ToBTOpEeHME (MTOTOBast KOHTPOJIbHAS | 2

pabora)




