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HOACHUTEJBHASA 3AIINCKA

CraTtyc 10KyMeHTa
PaGouas nporpamma no matemaruke 10-11 kitacchl cocTaBiieHa B COOTBETCTBUU C HOPMATHBHOM
0a30i 1 METOJUYECKUMH JOKYMEHTaMH (e1epaIbHOro YpOBHSI:

o OenepanbHbIl 3aK0H Poccuiickoit denepanun ot 29 nexadps 2012 r. No273-D3 «O6

obpaszoBanuu B Poccuiickoii @eneparumy»;

e DenepalibHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEAHEro 00IIEero

oOpa3oBaHus, yrBepkaeHHbIM pukazoM MOuH P® ot 17.05.2012 Ne 413;
e [IpumepHas nporpamma Ha ocHOBe DeiepaibHOr0 KOMIOHEHTA TOCYJapCTBEHHOTO
CTaH/apTa OCHOBHOTO CPETHETO (IIOJIHOTO) 00Opa30BaHHUS.

[Iporpamma o Mmarematuke peanusyerca no Y MK noa penakiueid Mopakosud AT,
«Anrebpa u Havana aHanmza 10-11 k. ba3oBblit ypoBenby; [loropenos A.B. «I'eometpus 10-11
KJIace».

e OesiepabHBIM IIEPEYHEM YUEOHUKOB, PEKOMEH0BAHHBIX (JONMYLIEHHBIX) K
UCIIOJIb30BAaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa30oBaTeNbHbBIX YUPEKICHUIX,
peaTu3yoIuX MporpaMmMbl 0011ero 00pa3oBaHus;

e OcHoBHas 00pa3oBaTeNbHAs MPOrpaMMa CpeTHEro 001ero 0Opa3oBaHus
MyHuIMNIanbHOrO OI0KETHOTO 00pa30BaTENbHOIO yupekaeH!s «BoeHHO-TAaTpHOTHYECKUI
oOpa3oBaTenbHbIi LeHTp — 1mKojaa Ne 67» Kuposckoro paiiona r. Kazanu

¢ YVuebnsiii iian MBOY «BIIOILI- mkomna Ne 67» Kuposckoro paiiona r. Kazanu na 2020-
2021 yueOHbli TOA.

O01mas XapakTepucTHKAa VIe0HOro npeamMera

W3ydeHne MmaTeMaTHKU Ha 0a30BOM YPOBHE CpeJIHEro o0Iiero oopa3oBaHus HAIIPABIECHO HA
JIOCTUKEHHE CIEAYIOIINX 1EeH:

e hopMupOBaHME NPEACTABJEHUH O MATEMATHUKE KAK YHUBEPCAIIBHOM SI3bIKE HaYKH, CPEJICTBE
MOJICIIMPOBAHUS SABJICHUI U MPOIIECCOB, 00 HAESIX U METOaX MaTeMaTUKH;
® pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHS, aITOPUTMUYECKOM
KYJIbTYpPbI, KPHTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOX0IMMOM J1sl OymyIien
MpoeCCHOHAIBHON JEATEIHHOCTH, a TAKXKE MOCIIEAYIONIEro 00yUeHUs B BBICIIEH IIIKOJIE;

® OBJIajIeHHE MAaTeMATHYeCKUMHU 3HAHUSIMH M YMEHUSIMU, HEOOXOJUMBIMU B TTIOBCETHEBHOMN
JKU3HH, JIJIS1 U3YUCHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUILIINH Ha 6a30BOM YpPOBHE, NSt
MoJTyueHus: 00pa3oBaHUs B 00JIACTAX, HEe TPEOYIOIMUX YrTyOJIeHHOW MaTeMaTHUeCKOM
MMOATOTOBKH;

e BOCIIMTAHHME CPEACTBAMU MAaTEMATUKHU KYJIbTYpPbI JIUYHOCTH, IOHUMaHUs 3HAYUMOCTH
MAaTEeMaTUKH ISl HAYYHO-TEXHUYECKOIO MPOrpeECCa, OTHOIIEHUS K MATEMAaTHKE KaK K YaCTH
00111e4YeI0BEUeCKOM KYIbTYPHI Yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS MaTEMAaTHUKH,
9BOJIIOIIMEH MaTeMaTHUYSCKUX HJICH.

MecTto npeamera B 0a3UCHOM y4eOHOM IVIaHe

[TpumepHas mporpamma paspadboTaHa Ha OCHOBe (perepabHOTr0 0a3MCHOTrO Y4eOHOTO TUTaHa AJis
o0pa3oBaTeNnbHbIX yupexaeHuil PO, B COOTBETCTBUU C KOTOPHIM Ha H3Y4YEHHE Kypca
MaTEeMaTUKH:

B 10 xacce BeizeneHo 175 gacos, B Tom uncie: AnreOpa u Havana aHainu3a 105 gacos (3 vaca B
Hegento),l'eomerpus -70 yacoB( 2 yaca B HEJIENIO);

B 11 xmacce — 170 gacoB, B ToM uncie: Anredpa n Hayana ananusa 102 gacos (3 yaca B
Hezento), ['eomerpus - 68 yacoB (2 yaca B HEJEINIO).



O0s3aTeIbLHBIIE MUHHMYM COJIEP:KaHNs YueOHoro npeamMera MaremaTuka

AJII'EBPA

Kopnu u crenenu. Kopens crenenn n>1 u ero coiicta. CTeleHs ¢ pallMOHAIBHBIM
IIOKa3aTeseM U ee cBorcTsa. [IoHATHE O cTeneHu ¢ AeiCTBUTENbHBIM NT0Ka3areneM. CBONCTBa
CTENEHHU C JEHCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm. Jlorapudm uucna. OcHOBHOE JorapudpMuueckoe ToxaecTBo. Jlorapupm
IIPOU3BENIEHUS, YACTHOT'0, CTENIEHH; IEPEX0 K HOBOMY OCHOBaHUIO. JleCATUUHBIN U
HaTypaJbHbIH JOrapupmsl, YUCIIO €.

ITpeoOpa3oBanus MPOCTEHIINX BBIPAKECHUH, BKIIIOYAIOMINX apH(PMETHIECKUE ONIEpaIut, a
TaKXe OIepaliio BO3BEACHUS B CTENIEHb U OINIEPALIUIO JIOrapu(MUPOBaHUSL.

OcHoBbl TpuronomeTpuu. CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC ITPOU3BOJILHOIO YIJIa.
Panuannas mepa yrina. CuHyc, KOCMHYC, TAHT€HC M KOTaHI'eHC ynciia. OCHOBHBIE
TPUrOHOMETpHUUECKUE TokKAecTBa. PopMmyiibl npuBeaeHus. CUHYC, KOCUHYC U TAHT'€HC CyMMBbI U
pa3HOCTH JBYX yriioB. CHHYC U KOCUHYC JBOMHOIO yria. @opMyJibl IOJOBUHHOTO YIJIA.
[IpeoOpa3oBaHust CyMMBI TPUTOHOMETPUYECKUX (DYHKIIHIA B IPOU3BEICHUE U IPOU3BEICHUS B
cyMMmy. BelpakeHue TpUroHOMETpHUYECKUX (DYHKIIMIA Yepe3 TAHTCHC TIOJIOBUHHOTO apryMeHTa.
[TpeoOpa3oBanus MpocTEHIINX TPUTOHOMETPUYECKUX BhIPAKEHUI.

[Ipocreiimme TpPUroHOMETPUYECKHE YPAaBHEHUS. PellIEHUST TPUTOHOMETPUUYECKUX YPABHEHUM.
ITpocreiine TPUroHOMETPUUECKNE HEPABEHCTBA. APKCUHYC, ADKKOCHHYC, apKTaHI'€HC YHCIIA.
OYHKINN

Oynkiuun. O61acTh onpeiesieHuss 1 MHOXKeCTBO 3HaueHu. I'paduk Gynkuuu. [Toctpoenue
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU criocobamu. CBocTBa PYHKIIMNA: MOHOTOHHOCTb,
YETHOCTb U HEYETHOCTD, IEPUOJUYHOCTD, OTPAaHUYEHHOCTb. [IpoMexyTku Bo3pacTaHus U
yObIBaHUs, HaMOOJIbIIIEE U HAUMEHBIIIEE 3HAUEHUS, TOUKHU SKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMa
U MuHUMYMa). 'paduueckas unrepnperanus. [Ipumeps! QyHKIMOHATBHBIX 3aBUCUMOCTEN B
peaybHBIX Mpolieccax U SBICHUSX.

CrenenHas (GyHKIMS C HaTypaJlbHBIM IIOKa3aTelIeM, €€ CBOMCTBA U Ipad UK.

BepTukanbHble U TOPU30HTAIBHBIE ACUMIITOTHI TpapuKoB. I'paduku ApoOHO-ITMHENHBIX
byHKLIU.

Tpuronomerpruyeckue QyHKIINU, UX CBONCTBA U rpaUKU; IEPUOAUYHOCTh, OCHOBHOW MEPHO/I.
[Toka3zarenbHas pyHKIMA (3KCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapupmuueckast QyHKIus, ee
cBoiicTBa u rpa¢uk. [Ipeo6pa3oBanust rpauKoB: MapaeNbHbIi NEPEHOC, CAMMETPUS
OTHOCHUTEIIBHO OCEN KOOPAMHAT U CHMMETPHS OTHOCUTEIBHO Havyajla KOOPAWHAT, CAMMETPHS
OTHOCHUTEIILHO TIPSIMOM Y = X, pacTsHKEHUE U CxKaTUE BI0JIb oceit koopauHat. HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A
[TonsiTue o npexaene nocienoBaTebHOCTH. CyllecTBOBaHUE IIPeieia MOHOTOHHOM
OTrpaHMYEHHOM MOCIIE0BATENBHOCTHU. J[JIMHA OKPYKHOCTH U IUIOIIAIb Kpyra KakK IIpeieibl
nocineaoBarenbHocTell. beckoHeuHo yObIBarolas reoMeTpruyeckasi porpeccus U ee CyMMa.
[TonsiTHE O HETIPEPHIBHOCTU (HYHKIINU.

[TonsiTre 0 mpou3BOAHON QPyHKINU, HPU3HMUECKUN U T€OMETPUUECKHI CMBICI TPOU3BOTHOM.
VYpaBHeHUe KacaTelbHON K rpaduKy GyHKIMU. [Ipor3BOIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS,
yacTHOTro. [Ipon3BoHbIE OCHOBHBIX 3JIeMeHTapHbIX (GyHKIu. [I[puMeHeHre mpou3BoIHOM K
uccleoBaHuio PyHKIMI 1 ocTpoenuto rpadukos. [Ipon3BonHbie 00paTHON GYHKINU U
KOMIO3UINH TaHHOW QYHKIIUU C JIMHEHHOM.

[Tonsatue 06 onpeneaeHHOM UHTETpajle KaK MO 1 KPUBOJIMHEHHOM Tparenu.
[TepBoobpaznasa. @opmyna Hetorona-Jleitbuuna.

IIpumeps! HCI0Ib30BaHUSL TPOU3BOIHOM JUIsl HAXOXKIACHHSI HAUITYYILErO PEIICHUS B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIbHO-DKOHOMUYECKHX, 3a7a4ax. HaxoxaeHue ckopoctu ams
npoiiecca, 3aJJaHHOro Gpopmynoit uinu rpagpukom. [Ipumepsl npuMeHeHus: UHTerpaia B Gpusmke u
reoMeTpun. Bropas npousBonHas u ee pU3NUECKU CMBICIT.



YPABHEHUMA 1 HEPABEHCTBA

Pemienue panyoHanbHbIX, MOKa3aTeIbHbIX, JIOTAapU(PMUIECKUX YPaBHEHUI U HEPABEHCTB.
Pemenue nppaunoHanbHbIX YpaBHEHHIA.

OCHOBHBIE IIPUEMBI PELICHUs] CUCTEM YPAaBHEHUIL: 10ICTAHOBKA, allre0pandeckoe ClI0kKeHHUE,
BBEJICHME HOBBIX IICPEMEHHBIX. PABHOCUIIBHOCTh YPaBHEHUM, HEPABEHCTB, CUCTEM. Pelenune
IIPOCTEHMIINX CUCTEM YPAaBHEHUH C IByMsI HEM3BECTHBIMU. PenieHre cucteM HEpaBeHCTB C OAHOU
[IEPEMEHHOM.

Hcnonws3oBanue cBOMCTB U rpadKoB (PYHKITUN TIPH PEIICHUH YPaBHECHUH U HEPABEHCTB. MeTo
uHTEpBAIOB. M300paskeHne Ha KOOPAUHATHON TIIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUN U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U X CHCTEM.

IIpuMeHeHre MaTeMaTUYeCKUX METOOB IS PEILICHMS COAEPKATENbHbIX 3a1a4 U3 Pa3IMYHbIX
oOnacTeil HayKH U NpakTUKU. MIHTeprpeTanus pe3yinbTara, yueT peajlbHbIX OrpaHUYCHHH.
BJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKN Y TEOPUU BEPOSITHOCTEM
TabGnuuHoe u rpaguyeckoe npeacTaBieHle JaHHbIX. YUCIOBbIE XapaKTEPUCTHKH PSAIO0B
JIAHHBIX.

[ToouepenHblil 1 OAHOBPEMEHHBIIN BHIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOTO MHOKECTBA.
@®opMyJibl YKCIia IEPECTAaHOBOK, COUETaHUM, pa3MelleHni. Pelenre KoMOMHATOPHBIX 3a/1a4.
®opmyia bunoma Herotona. CBolicTBa OMHOMHUANIBHBIX KO3((UIIMEHTOB. TpeyroJbHUK
[Tackais.

DneMeHTapHbIe U CI0XKHbIE cOOBITUS. PaccMOTpeHue ciryyaeB U BEpPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHIA, BEPOSITHOCTD TPOTHBOMOIOKHOTO cOObITHA. [loHsATHE 0
HE3aBUCUMOCTH COOBITHI. BEposATHOCTh U CTAaTUCTHUYECKAs YACTOTA HACTYIUIEHUS COOBITHS.
Pemenne npakTuyecKkux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

I'EOMETPUA

[Ipsimble U mtockocTH B mpocTpaHcTBe. OCHOBHbBIE MOHATUS CTEPEOMETPUH (TOUKA, ITpsiMas,
IUIOCKOCTB, IPOCTPAHCTBO).

[Iepecekaronuecs, napajuiesIbHbIE U CKPELIIUBAIOIIMECS IPAMBIC. YTOJI MEXAY IPSIMBIMU B
npoctpaHcTse. [lepneHquKynsapHOCTb NpsAMBIX. [TapamiensHOCTs U NEPIEHAUKYIIIPHOCTD
MPSMON U TJIOCKOCTH, MPU3HAKKA U CBOMCTBA. TeopeMa o Tpex NeprneHIuKyIIsipax.
IlepnenAuKyNIAp ¥ HAKIIOHHAA. YTOJ MEXAY IIPIMOH U IUNIOCKOCTBIO.

[TapayienbHOCTB TUIOCKOCTEN, NEPIEHANKYIIIPHOCTD IIJIOCKOCTEH, PU3HAKKA U CBOKCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YIJIa.

PaccrosiHus OT TOYKM 10 TWIOCKOCTH. PaccTosiHue OT MpAMOM 110 IITOCKOCTH. PaccTostHre Mexny
napajuleIbHbIMU IUNIOCKOCTAMHU. PaccTossHrE MEXKy CKPEIHUBAIOIUMUCS NIPSIMBIMU.
[TapamenpHOE npoexkTrpoBanue. [1nomans opToroHaaIbHON NIPOEKIIMK MHOTOYTOJIbHHKA.
N300pakeHre mpoCTpaHCTBEHHBIX (PUTYD.

MHuororpaniuku. Bepuunsl, pedpa, rpaHu MHOrorpaHHuka. Passeprka. MHOrorpaHHbl€ yIJibl.
Brimykiiele MHOrorpanHuky. Teopema Oiinepa.

[Tpusma, ee ocHOBaHuUs1, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimas 1 HakJIOHHAs
npusma. [IpaBuibnas npusma. [apannenenunen. Kyo6.

[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyroypHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMua.

CummMetpu B KyOe, B apajjiesenumese, B npu3Me 1 nupamuje. [lonstiue o cuMMeTpuu B
IpOCTpaHCTBE (LIEHTpalbHAasi, OceBast, 3epKayibHas). [IpuMepbl cuMMeETpHil B OKpyKarolem
MUpE.

Ceuenus Ky0a, MIPU3MBbI, TUPAMUIBL.
[IpencraBieHue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpa’Ip, KyO, OKTa’ap, 10AeKadip U
UKOCAdIp).
Tena u moBepxHOCTH BpaimeHus. [{umuaap u konyc. Y cedeHHblil konyc. OCHOBaHUE, BHICOTA,
OOKOBast MOBEPXHOCTH, 00pa3ytoIias, pazBepTka. OceBble CEUSHHsSI U CEUSHHs MapasuieIbHbIe
OCHOBAHHMIO.

Hlap u chepa, ux ceueHus, kKacaTenbHas MIOCKOCTb K cdepe.



OOwembl Ten U TIoImaan ux nosepxuocrei. [lonstue 06 oobeme Tena. OTHOIIEHHE 00BEMOB
MOAOOHBIX TEIL.

®opmyiiel 00beMa Ky0a, IPSIMOYTOJIBHOTO Mapajuiesenuneia, pu3Mbl, TUIHHAPa. DopMybl
o0beMa nupamMuibl U KoHyca. @OopMyIibl IUIOIMIAN TOBEPXHOCTEH LIMIIMH/IPA U KOHYCA.
®dopmynsl 00beMa IIapa U MIomaan cepsl.

KoopauHnats! 1 BekTOphl. JlekapToBbl KOOPAUHATHI B IpocTpaHCcTBe. DOpMyIia pacCTOSHUSA
MEXy ABYMS TOUKaMHU. Y paBHEHHS cepbl U TNIOCKOCTH. DPOpMyIa pacCTOSHUS OT TOUKH 710
IUIOCKOCTH.

BexTopel. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cl10KEHHE BEKTOPOB U YMHOXKEHHE BEKTOPA
Ha yHcio. Yroa Mexay Bektopamu. Koopaunatel Bekropa. CkajisipHOE IPOU3BEICHHE BEKTOPOB.
Konnuneapusie BeKTOphl. Pa3inoxkeHne BeKTopa Mo ABYM HEKOJUTMHEAPHBIM BEKTOPAM.
Komnanapusie BeKTOpbl. Pa3nokeHue 1o TpeM HEKOMIUIAHAPHBIM BEKTOpaM.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH BHINNYCKHHUKOB

B pe3ynbrare nzydeHus MaTeMaTHKU Ha 0a30BOM YPOBHE YUEHUK JOJDKCH 3HATH/TIOHUMATh

® 3HAUCHHE MAaTEeMAaTUYECKON HAYKHU AJIs PelIeHUs 3a7a4, BOSHUKAIOIIUX B TEOPUHU U MPAKTHUKE;
HUPOTY U B TO K€ BPEMA OIrpaHUUCHHOCTD ITPUMCHCHU A MAaTEMATUUCCKHUX MCTOAOB K aHAJIM3Y U
WCCJIEIOBAHMIO TIPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

® 3HAUCHUC MMPAKTUKH U BOIIPOCOB, BOSHHUKAIOIINUX B caMOU MaTeMaTHKeE JJIA (bOpMI/IpOBaHI/ISI u
PasBUTUA MaTeMaTUYECKOU HAayYKH; UCTOPUIO PAa3BUTHUA MIOHATHUA YKUCJia, CO3JaHUA
MaTeMaTUYECKOTO aHalln3a, BOBHUKHOBEHUS U PAa3BUTHS TEOMETPHH;

® YHUBEPCAJIBHBIN XapaKTEP 3aKOHOB JIOTMKM MAaTEMATUYECKUX PACCYKICHUM, UX
MPUMEHUMOCTH BO BCEX 00JIACTSAX UEIOBEUYECKOU NIEeATEIbHOCTH;

® BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MTPOLIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

YMETb

® BLITNTOJIHATH apI/I(l)MeTI/I‘-ICCKI/Ie IIGIZCTBPISI, CoucTad YCTHBIC U TMCbMCHHBIC ITPUCMBI,
MIPUMEHEHNE BBIYMCIUTENbHBIX YCTPOUCTB; HAXOJUTh 3HAUEHUSI KOPHS HATYPAJIbHOW CTENEHH,
CTEMNEHH C PAIlMOHAJILHBIM TTOKa3aTesieM, jJoraprudma, UCIOJIb3ysl PU HEOOXOTUMOCTH
BBIYHMCIIUTENbHBIE YCTPOICTBA; MOJIb30BATHCA OLEHKOW U MTPUKUKOW MPH NPAKTUUECKUX
pacuerax;

® MPOBOJIUTH TI0 U3BECTHHIM (POpMYJIaM U MpaBUIaM MPeoOpa30BaHUsi OYKBEHHBIX BBIPAXKEHHIH,
BKITIOUAIOILIUX CTENEHH, PaIUKAIbI, Jorapu(Mbl 1 TPUTOHOMETpUYECKHe (PYHKITUU;

® BHEIYNCIIATH 3HAYCHUS YUCIIOBBIX U 6YKB€HHI>IX BBIp&)KCHHfI, OCYIICCTBIIAA H€O6XOI[I/IMI)I€
MOJICTAHOBKH U MPeoOpa30oBaHMsl; HCIIONIb30BaTh IPHOOPETEHHBIC 3HAHUS U YMEHUS B
Hp&KTH‘IGCKOﬁ JACATCIIbHOCTHU U HOBCC}IHGBHOﬁ KHN3HU 1A

® MIPaKTUYECKUX PAcUeToB Mo (hopmynaM, BKItoUas (POpMYIIbI, COAepKaIlue CTETICHH,
paaukansl, Jorapudmsl ¥ TPUTOHOMETPUUECKHE (PYHKIINHU, UCTIOIB3YSI MPU HEOOXOAUMOCTH
CIIPpaBOYHBIC MaTCpUaJIbl U HpOCTCfIHIHG BBIYHUCIIUTCIIBHBIC yCTpOﬁCTBa;

OVYHKINU U TPAOUKU

YMETh
® OnpeeNATh 3HaUeHHE (PYHKIMHU 10 3HAYEHUIO apryMEHTa P Pa3IMYHbIX CIIOCO0ax 3a/1aHus
byHKIINY,

® CTPOUTH IrpahuKU U3YUYCHHBIX (PYHKIIMKI;

® ONKCHIBATh O I'pauKy U B MPOCTEHIINX CiIydasx 1o Gpopmyi, MoBeIeHUE U CBOWCTBA
GyHKIMHI, HaXOIUTH 10 TpaduKy GYHKIIUN HAUOOJbIINE U HAUMEHBIIINE 3HAYCHHUS;

e pemaTh ypaBHEHUs, IPOCTEUIIINE CUCTEMbl YPaBHEHUH, UCIIOJB3YsI CBOMCTBA (YHKIIMNA U UX
rpauKOB; HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B TPAKTUYECKOHN IEATEIIbHOCTH U
MOBCEIHEBHOM JKU3HU IS

® ONMCAHUS C MOMOIIBIO (PYHKIMNA PA3TUYHBIX 3aBUCUMOCTEH, MPEJICTaBIECHUs UX rpadudecKH,
UHTEpIIpEeTalNU rpauKoB;



HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

YMETb

® BLIYHCIIATH [TPOU3BOIHBIC U TIEPBOOOPA3HBIC IIIEMEHTAPHBIX (PYHKIIHIA, UCTIOTIB3YS
CIIPaBOYHbBIC MaTEpPUAIIbI;

® JICCIIEZIOBATh B MIPOCTEHIINX CITydasx (yHKIIMH HA MOHOTOHHOCTh, HAXOJIUTh HAMOOJIBIIUE 1
HAUMEHBIIINE 3HAYCHUS PYHKIIHA, CTPOUTH rPaQKi MHOTOUICHOB U TIPOCTCHIIINX
paloHaIbHBIX (PYHKIUN C UCTIOIB30BAaHUEM allllapaTa MaTeMaTHUECKOT0 aHalln3a;

® BRIYUCIIATH B MPOCTEHIINX CITyYasx TUIONIAIU C UCIIOJIb30BAHUEM TTEPBOOOPA3HOM;
UCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUUYECKOM IeATEIbHOCTH U
MOBCETHEBHOM KU3HU IS

e penieHus MPUKJIAJIHBIX 33]1a4, B TOM YHUCJIe COLIMATbHO-9KOHOMUYECKUX U (PU3NUECKUX, Ha
HauOOoJIbIIME U HAMMEHbIINE 3HAUCHUS, HA HAXOXKJICHHE CKOPOCTU U YCKOPEHHUS;
YPABHEHUA 1 HEPABEHCTBA

YMETb

® periarh paroHaIbHbIC, ITOKAa3aTeNbHbIC U Jorapu(MUYECKUE YPAaBHEHHS H HEPABCHCTBA,
pocTeiiire uppauoHaIbHble U TPUTOHOMETPUYECKHIE YPABHEHUS, UX CUCTEMBIL;

® COCTaBJISITh YPAaBHEHHSI U HEPABEHCTBA TI0 YCIOBHUIO 33/1a4H;

® HCIIOJIH30BATh JIJISl PUOIMKCHHOTO PEIICHUS] YPAaBHEHUH M HEPABCHCTB rpaduecKuii METO/T;
¢ 11300pakaTh HA KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI MPOCTEHIINX YPaBHEHUH U UX
CHUCTEM; HCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTUUECKON ACSITETLHOCTU U
TIOBCETHEBHOM JKU3HU JIJISI:

® TIOCTPOEHUS U MCCIIEI0OBAHUS IPOCTEHIIINX MaTEMaTHUYECKUX MOJIETIeH;

SJIEMEHTbI KOMBUHATOPHKU, CTATUCTHUKU U TEOPUU BEPOSITHOCTEM

YMETb

e pemaTh NPOCTeHIue KOMOMHATOPHBIE 3a1a4H METOAOM 1epedopa, a TaKKe C UCIOIb30BaHUEM
W3BECTHBIX (DOPMYIT;

® BLIYKCIIATDH B MIPOCTEHIINX CIIydasx BEPOSTHOCTU COOBITUN HA OCHOBE MOJCUYETa YUCIIa
HCXOJIOB; HCITOJI30BATh TPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYCCKOH JICITEITHHOCTH U
MOBCETHEBHOM JKU3HH IS

® aHaM3a PEATHHBIX YHUCIIOBBIX JaHHBIX, MPEJICTABICHHBIX B BUJIC AWArpaMm, Tpa)uKoB;

¢ aHaM3a NHPOPMAIIMU CTATUCTHYECKOTO XapaKTepa,

I'EOMETPUA
YMETh

® pacro3HaBaTh Ha YepTek)axX U MOJIEISIX TPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
O00BEKTHI C UX OMUCAHUSIMHU, U300paKEHUSIMU;

® OIMCHIBATh B3aUMHOE PACIIOIOKECHHE MPSMBIX U INTIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXJICHUS 00 TOM PaCIOI0KEHHUH;

® AHAIM3MPOBATH B MPOCTEHINNX CITydasX B3aMMHOE PACIIONIOKEHHE 00BEKTOB B TIPOCTPAHCTRBE;
® 11300pakaTh OCHOBHBIC MHOTOTPAaHHUKHU U KPYTJIBIC TEJa; BHITOJHATH YSPTEKH 110 YCIOBHIM
3a/ay;

® CTPOWTH MPOCTEHIIIHE CeUCHHSI KyOa, MPU3MBI, ITHPaAMHJIbI;

® pemaTh MIIAHUMETPUIECKHE U MMPOCTEHIINE CTEPEOMETPUIECKHE 3a]]aul Ha HAX0XKJICHHE
TEOMETPUUYECKUX BEIUYUH (IUIMH, YIIIOB, TUIOMIAeH, 00bEMOB);

® JICITOJIH30BaTh P PEIICHHH CTEPEOMETPUUYCCKUX 3a/1a4 TUIAHUMETPUUIECKUE (PaKThl H METO/IbI,
® NIPOBOJINTH JIOKA3aTeIIbHBIC PACCYKIICHUS B XOJIE PEIICHHS 3a/]1a9; UCTIOIHh30BaTh
MpUOOpETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH EATeIbHOCTH U MIOBCEHEBHOM KU3HU JIJIS:
® KiCcCIieI0BaHUS (MOJISITMPOBAHNS ) HECIIOKHBIX MPAKTUYSCKUX CUTYallid HAa OCHOBE M3yYEHHBIX
dbopMy1 u cBOMCTB (puryp;

® BLIYHCIICHUSI 00BEMOB U TUIOIA/IeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PELIICHUN
MPAKTUYECKHX 337124, UCTIOIB3YsI PU HEOOXOAMMOCTH CIIPABOYHUKH U BEIYACITUTEILHBIC
YCTPOMCTBA.






