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1. IosicHUTeJbHAS 3aNINCKA

PaGouas mporpamma no marematuke (10-11 kmaccel — 0a30BBIM YPOBEHB)
COCTaBJieHa C yuyeToM paboueill mporpaMMmbl BOCIHUTaHHS (TpuioxeHue 1) Ha
OCHOBE:

1) denepanbHOTO rOCyIapCTBEHHOIO 00pPa30BaTEILHOTO CTaHIAPTa CPEIHETO
oOmero oOpa3zoBaHus (YTBEP)KJIEHHBIM MpUKa3zoM MUHHUCTEpCcTBa 00pa3oBaHUs U
Hayku P® ot 17 mas 2012 r. Ne 413)

2) [IpumepHOIi IPOTPaMMEI 110 MaTEMATHKE.

3) OcHoOBHOW 00pa3oBaTeIbHON IMPOrPAMMBI CPEIHEr0 OOIIero 00pa3oBaHUS
MKOY «Mukunckas COLDy.

Marematnka — Hayka 0 Haubosiee oOmKX U (yHIaMEHTAIBHBIX CTPYKTypax
peanmbHOTrO MHpa. MaremaTnka — OJHa M3 TOYHBIX HayK. OHa HeoOxoAauMa IS
YCIIEIIHOTO PEIICHUs] MPAKTUUYECKUX 3a7a4: ONTHMHU3ALMS CEMEHHOTO OI0/KeTa U
MpaBUWIbHOE  paclpeeieHHe BPEMEHU, OpHEHTAlusi B  CTATUCTUYECKOM,
SKOHOMHMYECKOW U JIOTMYECKOW HWH(GOpMalNK, OIEHUBAaHHWE PEHTA0EIbHOCTH
BO3MOJKHBIX JICJIOBBIX TIAPTHEPOB U MPEIJIOKEHHUHN, MPOBEICHUE HECIOXKHBIX
WH)XEHEPHBIX U TEXHUUYECKUX PACUYETOB JIsl )KU3HEHHBIX 3a]1a4.

[IpeamertHnas ob6nacte «MaTtemaTruka» 001aa€T OTPOMHBIM BOCITUTATEIbHBIM
MOTEHIIMAJIOM, MPUYyYaeT K MPOJOJDKUTEIILHOW YMCTBEHHOM JesitenbHOCTH. [lpu
9TOM OHa Pa3BUBAIOT JIOTHYECKOE M MaTeMaTUYeCKOE MBIIUICHUE. YJaluecs
MOJMy4YaroT  TPEJICTaBICHHE O  MaTeMaTHYeCKMX  MOJENSAX;  OBJIAJEBAIOT
MaTEeMaTUYECKUMH PaCCYXICHHUSIMH; y4aTcs MPUMEHSITh MaTeMaTHYSCKUE 3HAHMS
MPpU  pPEIICHUW Pa3IndHBIX 3aJad H OICHWBATh IIOJyYCHHBIC Pe3yIbTaThl;
OBJIQJICBAIOT YMEHUSIMU PEIICHHs] y4eOHBIX 3aj/lad; pPa3BUBAIOT MaTEeMaTHYECKYIO
WHTYHUIIHIO.

MatemaTtruueckoe oOpa3oBaHUE SBJSIETCS O0s3aTEILHONM U HEOThEeMJIEMOU
4acThIO 00111er0 00pa3oBaHUs Ha BCEX CTYIEHSX IIKOJIbI.

OOyueHue MaTeMaTHKE HAMPABICHO HA JOCTHXKEHUE CISTYIONINUX IIEIeH:

® OBJIQJICHUE YYECHUKAMU CUCTEMOW MATEMaTUYECKUX 3HAHWUM, YMEHUU U
HaBBIKOB;

® BOOpPY)XCHHE  YYCHHMKOB  MAaTEMAaTHYECKUMU  METOJaMH  ITO3HAHUS
JTCUCTBUTEIIPHOCTH, YMCHHE HCIIOIb30BaTh 3HAHUS NPU PEIICHUH TPAKTHUUYCCKUX
3a1ay;

® pa3BUTHE MAaTEMAaTHYCCKOW MHTYHIIUH, JIOTHICCKOTO MBIIIICHHS

e o0oraleHue MPOCTPAHCTBCHHBIX MPEACTABICHUN yUYaIINXCS U PAa3BUTHE UX
MPOCTPAHCTBEHHOTO BOOOPAKEHUS;

® pa3BUTHE TAaKUX YEPT JUYHOCTH KaK HACTOWYMBOCTH, LI€TICHANPABICHHOCTS,
CaMOCTOSITETbHOCTh, OTBETCTBEHHOCTD, TPYAOJIIO0NE, KPUTUYHOCTh MBIIILICHUS,

® pa3BUTHE MO3HABATEIHHBIX HHTEPECOB yUAIIUXCS;

® pa3BUTHUE TAaKUX CIIOCOOHOCTEH, KakK HaOJIIOJATEIHLHOCTh, MPEACTABJICHHE,
MMaMsATh, MBINIUICHUE, BJIAJICHUE MAaTEMAaTHISCKON PEUbIO;

e (opmupoBaHME M PA3BUTHE METANPEIMETHBIX YHUBEPCAIBbHBIX YUE€OHBIX
NeUCcTBUM (YMEHUS YUUTHCS), YMEHUE BBIACIATH

® CYILIECTBEHHOE, MBICIUTh a0CTPAKTHO, YMEHHUE aHAIM3UPOBATD.

2. O0masi XxapaKkTepuCcTHKA Y4eOHOro npeamera



MaremaTuka SIBJISETCS OJHUM M3 OIOPHBIX MPEAMETOB CpeaHed MKoabl. OHa
oOecrneynBaeT YCIHENIHOEe HW3y4YEHHUE [JIPYTUX IIKOJbHBIX JAUCHMIUIAH: (DU3UKH,
XUMUW, UHQOPMATUKU U T.J. MaTeMaTHUYECKHWE 3HAHUS, YMEHUS U HABBIKU
HEOOXOJIUMBI ISl MOATOTOBKU IIKOJIBHUKOB K >KM3HHM. MaTteMaTuka BHOCHUT CBOM
BKJaJl B (OPMHUPOBAHHME MHUPOBO33PEHUS, (HOPMUPOBAHUE Y MIKOJIbHUKOB
MPABWJIBHOTO  TIPEACTABICHHUS O NPUPOAE  MATEMATHUKH, CYIIHOCTA U
MPOUCXOXKACHHUSI ~ MaTeMaTUYECKUX  aOCTpakiui, XapakTepe OTOOpaKeHUS
MAaTEMAaTUYECKOW HAyKOW SBJICHHUM M MNPOLECCOB PEAIbHOTO MHpPA, MECTE
MaTEMATUKH B CUCTEME HAYK U POJIM MATEMAaTUYECKOTO MOACIMPOBAHUS B HAYYHOM
no3Hanuu. B mporecce oOydeHus: MaTeMaTHKE MPOBOIUTCS CHUCTEMaTUYECKas H
LeJIeHanpaBlieHHas padoTa Mo o0IIeMy Pa3BUTHIO YUAIIUXCSI.

3. MecTo npeaMera B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IIJIaHy IIKOJIBI 00S3aTEIbHOMY U3YUYECHHUI0 MaTEMAaTUKHU
Ha 3Tarle CPeHETo MOJTHOTro oOpa3zoBarenbHOro oTBoauTcs 330 yacoB u3 pacuera 5
g B Heaento (3+2, mo 33 yueOHoi Henene B 10 u 11 kiaccax).

4. JInyHOCTHBIE, MeTANIpeIMeTHbIE U NPeAMeTHbIE Pe3ybTAThl 0CBOCHUS
y4eOHOro npeamMera

Kypc nHanenen Ha oOecrieyeHue peaau3aliu TPeX Tpynil oOpa3oBaTEIbHBIX
pE3yJIbTaTOB:

e JIMYHOCTHBIX, BKIIFOYAIOIIUX TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIMXCs K
CaMOpPa3BUTUIO M JIMYHOCTHOMY CAaMOOIPEAEIEHHUIO0, CPOPMUPOBAHHOCTh MX
MOTHBAllUM K OOYYEHHUIO M ILIEJCHANpPaBJICHHON MO3HABATEIbHON N1€STEIbHOCTH,
CHUCTEMbl 3HAYMMBIX COLUAIBHBIX M MEXKJIMYHOCTHBIX OTHOIICHUN, LIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, CHIOCOOHOCTD CTABUTH LM U CTPOUTH KM3HEHHBIE IJIaHbI;

e MeTamnpeIMeTHBIX, BKJIFOYAFOLIAX OCBOCHHBIE 00yUaroIUMuUCS
MEXIPEAMETHbIC TTOHATHUS U yHUBEPCAJIbHbIE yueOHble NEUCTBUS (PEryJsTUBHBIE,
II03HABATEJIbHbIE, KOMMYHUKAaTUBHBIE), CAMOCTOSITEJIbHOCTh B IUIAHUPOBAaHUU U
OCYIIECTBJICHUM  y4ye€OHOW  JEeSITEIbHOCTM W OpraHu3auuu  y4yeOHOro
COTpPYJHHYECTBA C MEJaroraMd W CBEPCTHUKAMH, CIIOCOOHOCTb K IOCTPOEHUIO
VMHJIMBUIyaJbHOM 00Opa30BaTeIbHOM TPACKTOPUHU, BIIaJCHHUE HaBBIKAMH Y4eOHO-
HUCCIIEN0BATEILCKOU, MPOEKTHOU Y COLUAJIBHON HAESATEIILHOCTH;

e MpeIMeTHBIX, BKIIIOYAIOIINX OCBOCHHbIE 00YyYAIOIIUMUCS B XOA€ U3YUCHUS
y4eOHOro TnpeaMeTa yMeHus, crerududeckue Jjs JaHHOW MpeaMEeTHON 00JacTu,
BUBI JIESITEIILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS B PaMKaxX y4eOHOro Mpeamera,
ero mnpeoO0pa3oBaHUI0O U MNPUMEHEHUIO B YYEOHBIX, Y4YE€OHO-TIPOEKTHBIX U
COLMATBLHO-IIPOEKTHBIX CHUTYyalUsIX, (POPMHUPOBAHUE HAYUYHOTO THUMA MBIILICHUS,
BJIAJICHUE HAYYHOU TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATUAMHU, METOJaMu U
MpUEMaMH.

Y4ueOHUKH coJiep>KaT JOCTAaTOYHBIA MPAKTUUYECKUM MaTepual JJisi OCBOCHHUS
OCHOBHBIX MPEAYCMOTPEHHBIX CTaHAAPTOM JMeHuu W HAKOIUIEHUS ONbiTa B
WCTIOJIb30BAaHUU TPUOOPETEHHBIX 3HAHUN U YMEHUN B MPAKTUYECKOU AEATEIHHOCTU
Y IOBCETHEBHOW KU3HU 10 BCEM pa3JeiiaM Kypca.

B coorBeTcTBUM C HAEAMH CTaHJApPTOB HOBOTO TOKOJIEHUS YYEOHUKHU
coAgepkaT  JAOCTaTOYHO  MaTepuana sl (OpMUPOBAaHMS  CTaHJAPTHBIX
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBMI, OTHOCAIIMXCS K IIOUCKY M BBIAEICHUIO



HeoOXxoaumon wuH(oOpMalMK, CTPYKTYpPUPOBAHUIO 3HAHUM, BBIOOpY Hauboliee
3(pPeKTUBHBIX CIIOCOOOB pEIIeHUS 3a/la4, OCMBICICHHUIO TEKCTa W pedrexcuu
crocoOoB U ycioBui neiictBuil. Ocoboe BHUMaHHE yielseTcs (PopMUpPOBAHUIO
3HAKOBO-CHMBOJIMYECKUX U JJOTHUYECKHUX JICHCTBUIA.

5. Coaep:xkanue y4yeOHOro nmpeamera

Panee mpu paspaborke craHgapToB OOpa3oBaHUs B KayeCTBE MCXOJIHOU
METOJIOJIOTHYECKON OCHOBBI, OMNpEAesIoniell 00beM coaepxkaHusi oOpa3oBaHUS,
WCTIOJIb30BAIM 00s3aTENbHBI MHHUMYM COJiepKaHusi oOpa3oBaHus. KirodueBoe
oTi4re o0pa30oBaTEIBLHOIO CTaHAAPTAa BTOPOTO MOKOJIICHUS OT MPEAIIECTBYIOIIETO
3aKJIIOYAeTCsl B TOM, 4YTO CYTh €ro HJECOJOTHMU COCTaBIAET NEpexXo]l OT
MUHUMHU3ALMOHHOTO  MOAXO0Ja K  KOHCTPYMPOBaHUIO  00pa3oBaTEIbHOIO
MPOCTPAaHCTBA HA OCHOBE NpUHIMNA (PyHIAMEHTAIBbHOCTH OOpa3oBaHUs.
[Togo6HBIN Tepexo] MPUHIUIIHAIBHO U3MEHSIET HE TOJBKO OpraHu3alyio, HO M
CyTh OOpazoBaTeiabHOro mporecca. [losBiaseTcss BO3MOXHOCTh Y4YeCTh KaK 3aKa3
rocy1apcTBa, TaK U JUYHOCTHBIE 3alIPOCHl U MHTEpPECHl oOydaromuxcs. OnucaHue
COAEpIKAHUSA oOpa3oBaHus MO  MOpeAMETY  Tenephb duxkcupyercsi B
«byHIaMEHTAJIbHOM sipe», MOJArOTOBIEHHOM Poccuiickoii AkagemMueil Hayk
(PAH). ®dynaamMeHTanbHOE SApO HE NOApA3JENsieTCs Ha COCTaBHBIE YAacTH B
COOTBETCTBUM C YPOBHEM H3YUYEHHUS MpEAMETa, 3TO M3HAYAIBHO KOHLENTYaJbHO
LIEJIOCTHOE COAEPKAHUE OCHOB HAyK, H3y4aeMbIX B CHUCTEME ob11ero
oOpazoBanusa. Ilpu mepexone Ha CTaHAAPThl CJIEAYIOIIEr0 IMOKOJECHUS
COXpaHsieTCsl MPEEeMCTBEHHOCTb COJIepKaHUsl oOOydeHuss ¢ TpeOOBaHUU K
pe3yiabTaTaM OOydeHUs 1O KaXJIOMY MPEIMETY.

B yueOGHukax marematuku s 10 m 11 kiaccoB H3JI0XKEHO KIIACCHUYECKOE
COZEpKaHME IIKOJBHOIO Kypca IO MaTeMaTHKe, B KOTOPOM IIpemiaraercs
M3y4deHue anreOpbl, reOMETPUM M HayaJl MaTEMAaTHYECKOro aHajiu3a Kak €JIUHOIO
Kypca maremMaTHku. OCHOBHBIE NOHSATHS T€OMETPUM YEPEAYIOTCS C OCHOBHBIMH
MOHSATHUSAMU aJareOphl U MATEMAaTUYECKOTO aHAIN3a. Y YeOHHUK MOJHOCTHIO BKIIFOYAET
B cebs Marepuain, NPEIyCMOTPEHHBIN JEHCTBYIOIIMM  T'OCYAapCTBEHHBIM
CTaHJIApTOM JJIsl OOyUEHHSI MaTEMATUKE B CTapllel MIKoje Ha 0a30BOM YpPOBHE.

[Ipy cpaBHUTETbHO HEOOJBLUIOM KOJHWYECTBE YAacOB IO CPAaBHEHHUIO C
NpoPUIBHBIM ypPOBHEM YyJAeTCsi HE TOJbKO YJOBJIETBOPUTH TpPEeOOBAHUSIM
CTaHJapTa, HO U OOpaTUTh BHHUMAHHUE YYAIIUXCS Ha MNPUIIOKEHUSA, UCTOPUIO U
pa3BUTHE MAaTEMATUKH.

Pasznen aaredpa u Havyasa anaausa, 10 kiaacce

1 Tpuronomerpudeckue GyHKIIUHA

ToxaecTBeHHbIE  MpeoOpa3oBaHUs  TPUTOHOMETPUYECKUX  BBIPAKCHHIMA.
Tpuronomerpruueckue GyHKIIUHU YUCIOBOIO apryMEeHTa: CUHYC, KOCHUHYC U TaHT'€HC.
[Tepuonuueckue GpyHKIIAN.

CaoiicTBa U rpaKi TPUTOHOMETPUUYECKUX (DYHKIIUH.

OcHOBHas 11eJIb — PACUIUPUTh U 3aKPEMHUTh 3HAHUS U YMEHUs, CBSI3aHHBIC C
TOXJIECTBEHHBIMU MPEOOpPa30BAHUSIMHU TPUTOHOMETPUUYECKUX BBIPAKEHUM; U3YUUTh
CBOWMCTBa TPUTOHOMETPUYECKUX (YHKIUMHA M MNO3HAKOMHUTH YUaIIMXCS C HX
rpaduKamMH.

N3ydyenrne TeMbl HAYMHAETCS C BBOJAHOTO TOBTOPEHHS, B XOAE KOTOPOTO



HaIlOMMHAIOTCS. OCHOBHBbIE (DOPMYJIbI TPUTOHOMETPUHU, HW3BECTHBIE U3 Kypca
anreopsl, U BBIBOJSITCA HEKOTOpbIe HOBbIE Gopmyinbl. OT yyamuxcs He TpeOyercs
TOYHOI'O 3aIlIOMUHAHUs BceX GOpMyII.

[Ipennonaraercss BO3MOYKHOCTb HCHOJIB30BaHUS Pa3IMUHBIX CHPABOYHBIX
MaTepHuasioB: y4eOHUKA, TaOJIUll, CIPAaBOYHUKOB.

Oco0oe BHUMaHUE CIEAYET YASIUTh PadoTe ¢ EAMHUYHON OKPYKHOCThIO. OHa
CTAHOBUTCSI OCHOBOM ISl OIIPENEIICHNUSI CHHyCa U KOCHUHYCa YUCIOBOTO apryMeHTa
M HCHOJIB3YETCSl Jajiee Jisi BBIBOJIA CBOWCTB TPUTOHOMETPUYECKUX (YHKUIHI U
pelIeHrus] TPUTOHOMETPUYECKUX YypaBHeHH. CHCTEMaTU3UPYIOTCS CBEAECHUS O
byHKIUSIX U TpaduKax, BBOASTCS HOBBIC MOHSITHSA, CBA3aHHBIE C HCCIIEIOBAaHUEM
GyHKIUM  (OKCTpEeMyMBbI, TEPUOJWYHOCTH), W OO0IIas cXxeMa HCCIeIOBAHUs
¢byHkuuii. B cooTBeTcTBMHM € 3TOil OOIIEl CXeMOM MPOBOAUTCS HCCIIEIOBAHUE
(GYHKLIMN CUHYC, KOCUHYC, TAHT€HC U CTPOATCS UX I'PAPUKH.

2. TpUrOHOMETPUYECKHUE YPABHEHHUS
[Ipocreitne TPUTOHOMETPUYECKUE YPaBHEHMUS. Peuienne
TPUTOHOMETPUYECKUX ypaBHEeHUU. OCHOBHas 1elib — CHOPMHUPOBATH yMEHUE

pemare IpPOCTEHIINE TPUTOHOMETPUUYECKHE YPABHEHHS M TNO3HAKOMHUTH C
HEKOTOPBIMU ITIPUEMAMU PEIIEHNS] TPUTOHOMETPUYECKUX YPABHEHUM.

PemieHne mpocTeMIIMX TPUTOHOMETPUUYECKHX YPABHEHUN OCHOBBIBAETCS HaA
M3yYEHHBIX CBOMCTBaxX TpUrOHOMEeTpHueckux QpyHkuuil. IIpu atom nenecoodpazHo
IIAPOKO HCHOJIb30BATh TpadUUYECKUEe WUIIOCTPALMM C MOMOIIBI0 E€IMHUYHOU
OKpPY>XHOCTH. OTIEIBHOTO BHUMAHUS 3aCIyKUBAIOT ypaBHEHUs BUAa = 1, cosx = 0
u T. 1. IX pemieHue HelenecooOpa3Ho CBOJIUTh K MPUMEHEHUIO 00X GopMy.JI.

OtpaboTka Kakux-JIMOO CHEUHAJIbHBIX MNPUEMOB pPEUICHUs O0o0Jee CIOXKHBIX
TPUTOHOMETPUYECKUX  yYpPaBHEHMHM  HE  mpexaycmarpuBaercsa.  JlocTaToyHO
pPaccCMOTpPETh OTIEJbHbIE MPUMEPbl PELICHUS TaKUX YypPaBHEHUH, MOJIYEPKUBAS
OOIIlyI0 W0 pELIeHUs: IMPUBEACHHE ypaBHEHUS K BHUJY, COJEprKallleMy JHUIIb
OJIHY TPUIOHOMETPUYECKYIO0 (YHKIMIO OJHOIO W TOrO K€ apryMeHTa, ¢
MOCJIEAYIOLIEN 3aMEHOM.

Mareprasi, KacaroIIUMHACS TPUTOHOMETPUYECKUX HEPABEHCTB M CHCTEM
ypaBHEHUN, He sBiseTcs ob6s3arenpHbiM. Kak u B mpenpiayiiedt  Teme,
MPEANOIaraeTcsi BO3MOKHOCTh MCIIOJIB30BAHUS CIIPABOYHBIX MaTEPUAJIOB.

3. [TpousBonnas

IIpousBonnas. IIpousBoagHbIE  CyMMBI, MPOW3BEACHHUS W  YaCTHOTO.
[IpousBoaHas cTeneHHON PYHKIIUU C LIEIbIM TTokazaresaeM. [Ipou3BoaHbIie CUHYyCa U
KOCHHYCA.

OcHOBHast 1Eelb — BBECTH MOHITHE MPOU3BOJAHOW; HAYYUTh HAXOJIUTh
MPOU3BOJAHBIE (PYHKIUIN B cllydyasiX, He TpeOYIOIMUX TPYAOEMKUX BBIKIaAOK. [Ipu
BBEJICHUM TOHATHUS NPOM3BOJHON M U3YUYECHUH €€ CBOMCTB CIEIYyET ONUpPAThCS Ha
HarjJsiIHO-UHTYUTHUBHBIC TPEACTABICHUS YyUallUXcs O MPUOIMKEHUU 3HAUYCHUU
(GYyHKIUM K HEKOTOPOMY YHCITY, O TPUOIMIKEHUN YyYaCcTKa KPUBOU K MPSAMOI JTUHUHU
U T. I.

dopmupoBaHue NOHATHS  mpedena  (GYHKIUM, a  TaKkKe  YMEHHe
BOCHPOU3BOJIUTH JIOKA3aTEIbCTBA KAaKUX-JIMOO TEOpEeM B JAaHHOM pa3Jelie He
npegycMmarpusarorcs. B kauecTBe 1puMepa BbIBOJA NPAaBWI  HAXOXKJICHUSA
IIPOU3BOJIHBIX B KJIACCE PACCMATPUBAETCA TOJBKO TEOPEMA O MPOMU3BOJHON CyMMBI,
BCE OCTaJbHBIE TEOPEMbI pa3jeia NPUHUMAIOTCA 0€3 Jl0Ka3aTenbCcTBa. BaxHO



oTpaboTaTh JIOCTATOYHO CBOOOJHOE YMEHUE MPUMEHSATh O3TH TEOPEMBI B
HECJIOKHBIX CIIydasX.

B xone pemeHus 3amad Ha NpUMEHEHHE (POPMYJIbl MNPOU3BOJHOM CIIOKHOU
(YHKIIMH MOYKHO OTPaHUYUTHLCS ciiydaeM f(xx+h): IMEHHO 3TOT ciydail HE0OX0aUM
najuee.

4. [Tpumenenne npou3BOIHOMU

['eomeTpuyeckuii MW MEXaHUYECKHMM CMBICH NPOU3BOAHOU. IlpuMeHeHnune
MPOU3BOJHON K MOCTPOCHHIO TpaduKOB (QYHKIHNHN U PEIUICHUIO 3a1a4 Ha OTHICKaHHUE
HauOOJIBIIETO U HAMMEHBIIETO 3HAYEHUM.

OcHOBHast  LeNb - O03HAaKOMUTb C  OPOCTEHMIIMMHM  METOJAMH
muddepeHManbHOrO0 UCYUCICHUSI W BbIPA0OTaTh YMEHHE MPUMEHATh HUX A
rccieaoBaHus GYHKIMA U TOCTPOEHUS TpadUKOB.

Onopa Ha TEOMETPUYECKHMA W MEXAHUYECKHM CMBICI MPOWU3BOIHOM J€IaET
MHTYUTUBHO SICHBIMM KPUTEpPUU BO3pacTaHus U yObIBaHUSA (YHKUUM, NTPU3HAKHU
MakcuMyMa W MHHUMyMa. OCHOBHOE€ BHHMMaHHME JOJDKHO OBITh YJEJIEHO
pa3sHOOOpa3HbIM 3ajlauyaM, CBSI3aHHBIM C MCIIOJIb30BAaHUEM IPOU3BOJHON A
uccienoBanuss QyHkuuid. OctanbHONW Marepuan (IPUMEHEHUE NPOU3BOAHOM K
NpUOJIMKEHHBIM BBIUMCIICHUSIM, NPOU3BOJHAsE (U3MKE M TEXHUKE) JAaeTCi B
O3HAaKOMUTEJILHOM ILUIAHE.

5. [ToBTOpeHue. Pemenne 3amauq

Pa3zneun anredpa u HayaJsa anaausa, 11 kiacc

1. ITepBooOpa3Has u UHTErpa

ITepBooOpa3Has. IlepBooOpa3Hbie cTeNeHHON (DYHKIIMU C LEJIbIM MOoKa3aTeaeM
(n#0), cunyca u kocunyca. [Ipocreiiiue npaBuiaa HaxOXJICHUS NEPBOOOPA3HBIX.
[Inomanes kpuBonuHelHou Tpaneuuu. Uurerpan. @opmyna HetoToHa - JleibHuna.
[IpuMenenne nHTErpasa K BRBIYUCICHUIO TIIOIIA/IeH 1 00bEMOB.

OcHOBHas 11e/1b - 03HAKOMUTb C MHTEIPUPOBAHUEM KaK omepanueii, oOpaTHOU
mupdepeHMpoBaHuIo;  IMOKa3aTh  IMPUMEHEHHE  HHTerpajla K  PELICHUIO
reoMeTpUUECcKUX 3a7ay. 3aja4ya oTpabOTKH HABBIKOB HAXO0XAEHHUSI MEPBOOOPa3HBIX
HE CTaBUTCS, YIPAXHEHUSI CBOJSTCSA K MPOCTOMY INPUMEHEHUIO TaOIUIl U HpaBUIl
HaXOXJICHUS TIEPBOOOPA3HBIX.

HNuTerpan BBOAWUTCA HA OCHOBE PACCMOTPEHHUs 3aladyd O IUIOLIAAU
KPUBOJIMHEWHOM TpalelMu W MOCTPOEHUS MHTETpalibHbBIX cyMM. Dopmyia
Hrrorona — JleiiOHMIla BBOAWUTCS Ha OCHOBE HArJISIAHBIX MpeacTaBieHuil. B
KauyeCTBE WJUTKOCTPALMY IPUMEHEHUsI UHTETpajla pacCMaTPUBAIOTCS TOJBKO 3a1a4u
O BBIYUCIICHUH IUIOMIA/IeH 1 00beMoB. CrielyeT yuecTb, 4To ¢popMysa o0bema mapa
BBIBOJAUTCS MPU H3YYCHUU JAHHOM TEMbl M HCHOJB3yEeTCs 3aTeéM B Kypce
F€OMETPHH.

Marepuan, kacarommuiicsi paboThl TIEPEMEHHONW CHJIBI M HaXOXKICHHS IICHTpa
Macc, He sBIsgeTcs 00s3aTenbHbIM. [Ipu M3yueHHn TeMbl 1eIeco00pa3Ho HIUPOKO
MPUMEHSATH TpapUUeCKre WILTIOCTPALINH.

2. [TokazaTenpHas u Jorapupmudeckas GyHKIUHA

IlonaTne o creneHu C  UpPpalMOHAIBHBIM  IOKa3aresneM. PemeHue
MppaluroOHANbHBIX ypaBHeHUU. [loka3zartenbHass QyHKIMS, €€ CBOMCTBA U rpaduk.
ToxnecTBeHHbIE TpeoOpa3oBaHUsl MOKA3aTEIbHBIX YpaBHEHHUH, HEPABEHCTB H
cucteM. Jlorapudm umucna. OcHOBHbIE cBOMcTBa jorapudmos. Jlorapupmuyeckas



dbyHkuus, ee cBoiictBa W rpaduk. Pemienue norapudmuueckux ypaBHEHUM U
HEPABEHCTB.

[IpousBogHas nokaszarenbHOW (QyHKIMUA. YUKUCIO € U HAaTypalibHBIN Jiorapudm.
[IpousBoaHas cTereHHON (PYyHKITUU.

OcHoBHas 11eJIb — TPUBECTU B CUCTEMY U OOOOIIUTH CBEJIEHUS O CTEIECHSX;
O03HAaKOMUTH C TOKAa3aTeIbHOU, Jorapu(PMUUECKON U CTEeNeHHOW (QYHKIUAMU U UX
CBOMCTBaMH; Hay4WUTh pEIIaTh HECJIOKHbIE MOKa3aTeJIbHbIE, JIOrapu(pMUUECKUE U
APPALMOHAIIBHBIE YPABHEHHUS, X CUCTEMBI.

Cnenyer ydecTb, YTO B Kypce aireOpbl NEBATWICTHEW IIKOJBI BOMPOCHI,
CBSI3aHHBIE CO CBOWCTBAMH KOpPHEW N-W CTENEHM M CBOMCTBAMM CTEIIEHEW C
palMOHAJIBHBIM IIOKA3aTeJIEM, BO3MOKHO, HE PacCMAaTPUBAINCh, U3YYEHUE MOTJIO
OBITh OrpaHUYEHO [JEUCTBUAMU CO CTENEHSMU C LEJbIM IIOKa3aTelieM u
KBAaJpaTHBIMU KOPHSAMU. B 3aBUCHMOCTH OT peanbHOM NOATNOTOBKH KJIACCA ATA TEMa
n3ydaeTcs 1100 B BU/JI€ IOBTOPEHUS, INOO KaK HOBBIM MaTepual.

Cepbe3Hoe  BHUMaHUE  CleyeT  yACIUTh  paboTe C  OCHOBHBIMHU
J0oTapu(PMUYECKUMHM U TOKa3aTEJIbHBIMU TOXIECTBAMH, KOTOPBIE HCIOJIb3YIOTCA
KaK IIpU U3JI0KEHUM TEOPETUYECKUX BOMNPOCOB, TaK WU IIPU PEUICHUM 3a]ad.
UccnenoBanne mnokazaTelbHOM, JOrapuPMHUYECKOM U CTENEHHOW (PyHKIIM
IIPOBOJIUTCS B COOTBETCTBUU C paHee BBEAEHHOU cxeMou. [IpoBoaurcsa kpartkui
0030p CBOMCTB ATuUX (YHKIMH B 3aBUCUMOCTH OT 3HAUYEHUH MMapaMeTpoOB.
PackppiBaeTcss poip IOKa3aTelbHOW (QYHKIMH KaK MaTeMaTHYeCKOM MOJIEIH,
KOTOpasi HaxOJIWT IIMPOKOE IPUMEHEH NPU HU3YyYEHUH PAa3JIUYHBIX MPOLIECCOB.
Matepuan 06 oopaTHON PYHKIIUU HE SIBISIETCS 003aTEIbHBIM.

3. [ToBTOpeHue. Pemenne 3anay.

Pasznea reomerpus, 10 kiacc

1.BBenenue
IIpenmeT crepeomeTprun. AKCMOMBI cTepeoMeTpuu. HekoTopbie Cle/ICTBUS U3
akcuoMm. OcHOBHasi 1I€Jlb — IIO3HAKOMHUTH YYalIUXCS C COJIEpKaHMEM Kypca

CTEPEOMETPUHN, C OCHOBHBIMH IOHATHUSIMU M aKCHMOMAMM, NPUHSATHIMHU B HAHHOM
Kypce, BBIBECTH IEpBBIC CIEACTBUA M3 aKCUOM, JaTh IIPEACTABICHUE O
FeOMETPUUECKHUX TeJIaX M UX MOBEPXHOCTAX, 00 M300paKEeHUH TTPOCTPAHCTBEHHBIX
buryp Ha yepTexe, 0 IPUKIATHOM 3HAUCHUU T€OMETPHH.

N3yuenue crepeoMeTpun JOKHO 0a3UpOBATHCS HA COYETAHUU HATJISITHOCTU U
JIOTH4ecKOr cTtporoctd. Omnopa Ha HAMISIAHOCTH — HENPEMEHHOE YCJIOBHUE
YCIEUIHOTO YCBOEHMSI MaTepuana, U B CBSI3UM C ATUM HYKHO YJIEJIUTH OOJIbIIOE
BHUMAaHHE MPABUIIBHOMY U300paKEHUIO HA YEPTEIKE MPOCTPAHCTBEHHBIX (DUTYP.

OnHako HarIsiAHOCTh JOJKHA OBbITh IPOHM3aHA CTporod jorukoil. Kypc
CTEpEOMETPUHN MPEABSBISET B 3TOM OTHOIIEHUM OO0Jiee BBICOKHME TpPeOOBaHUS K
ydqamuMcsa. B oTianune OT Kypca IUIAaHUMETPUM 34ECh YXKE € CaMOro Hadania
GbopMyIUpYIOTCS aKCHOMBI O B3aUMHOM PACIHOJIOKEHUU TOYEK, NPSIMBIX U
INIOCKOCTE B NOPOCTPAHCTBE, M Jajle€ H3Yy4YEHHE CBOMCTB  B3aWMMHOTO
pPACIIOJIOKEHUS TMPSIMBIX U IUIOCKOCTEW MPOXOAWT HA OCHOBE J3THUX AKCHOM. Tem
CaMbIM 3aJa€TCAd BBICOKMH YPOBEHb CTPOTOCTHM B JIOTMYECKUX PACCYXICHUSIX,
KOTOPBIN JOJIKEH BBIACPKUBATHCS HA NPOTSHKEHUU BCETO Kypcea.

2. [TapamienbHOCTh MPSIMBIX U TIOCKOCTEM.

[TapamienbHOCTh OPSAMBIX, NPSIMOM M INIOCKOCTH. B3anMHOE pacnoiokeHHue



JIBYX HIPSIMBIX B IPOCTPAHCTBE. YTOJ MEXAy AByMs npsiMbeiMu. llapaimiensHocThb
II0cKoCcTeN. Terpasap u napajuienenune.

OcHoBHas 1eIb—C(HOPMUPOBATh IPEACTABICHUS YYaIIUXCAd O BO3MOYKHBIX
ClIy4dasiX B3aUMHOI'O pACIOJIOKEHUS JABYX HpPSMBIX B IPOCTPAHCTBE (MpsSIMbIE
NEPECEKAIOTCsl, MpsSMbIE MapajulebHbl, MpPsIMbIE CKPEIIUMBAIOTCS), HOPSIMOU U
IJIOCKOCTH (IpsAMasi JIEKUT B IUIOCKOCTH, MHpsIMasi U IUJIOCKOCThb IEPECEKarOTCH,
npsiMasi M IUIOCKOCTh  NApaJUIeNIbHbI), HW3Yy4YUTh CBOWCTBA MW  IPU3HAKU
MapajIeIbHOCTH NPSAMBIX U INIOCKOCTEM.

Oco0eHHOCTh JAHHOI'O Kypca COCTOMT B TOM, 4YTO YyX€ B MEpBOM TIJaBe
BBOJATCA B PACCMOTPEHUE TETPadAp Y NApaJUICICIUINEC] W YCTaHABIWBAIOTCS
HEKOTOpbIE HMX CBOMCTBA. OTO JaeT BO3MOXKHOCTh OTpadaThIBaTh IOHSATHS
MapauIEAbHOCTH NMPSIMBIX U IJIOCKOCTEH (a B CIIEAYIOLIEH IJ1aBe TakKe W MOHSITHS
NEePHEHIUKYJSIPHOCTH  TNPSIMBIX M IUIOCKOCTEM) Ha 3THX JBYX BHAAX
MHOI'OI'PaHHHUKOB, YTO, B CBOIO OYEPE/b, CO34AET ONPEACICHHBIN 3a€JI K IIaBE

«MHororpasHuKW». OTHIENBHBIA ITYHKT HOCBSILEH IOCTPOSCHHUIO HA YEPTEXKE
CEUYCHUHN TeTpadjapa W IapajulelIelUIIea, YTO IPEACTABIACTCS BaXXHBIM Kak s
pELIeHUs] TEOMETPUYECKHUX 3aJ1a4, TaK U BOOOIIE, /I Pa3BUTHS MPOCTPAHCTBEHHBIX
NPEACTABIICHUN yYaIlluXCs.

B pamkax 53TONM TeMBl y4aluecs 3HAKOMSATCS TakKXe C IapajulelIbHbIM
MPOCKTUPOBAHUEM M €ro CBOMCTBAMHU, MCIOJb3YEMBIMU MpPU H300pAKEHUU
MPOCTPAHCTBEHHBIX (PUTYp HA YEpPTEXKE.

3. [lepnieHIMKYNSAPHOCTH MPSIMBIX U THIOCKOCTEM.

[lepnieHIMKYISAPHOCTh NPAMONW M MIOCKOCTH. IleprneHaukynsip U HaKJIOHHBIE.
Yron mexay npsAMOW M IJIOCKOCThIO. J[ByrpanHslii yroin. llepneHAuKyJISIpHOCTH
IIockocTei. TpexrpaHHblid yroyl. MHOTOTpaHHBIN YTOJI.

OcHOBHass 1enp - BBECTH MNOHATUSA NEPINEHAUKYISIPHOCTH TIPSIMBIX U
IUIOCKOCTEM, U3YUYUTh IIPU3HAKHU MEPIEHIANKYJISIPHOCTH MPSIMOM U INIOCKOCTH, IBYX
IUIOCKOCTEMN, BBECTH OCHOBHBIE METPUYECKUE IOHATHS: PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE  MEXIAYy  NAapaJUICIbHBIMU  IUIOCKOCTAMH,  MEXKIY
IapajuleNIbHbIMUA MPSMON U INIOCKOCTBIO, PACCTOSHUE MEXKAY CKPELIUBAIOIIAMUCS
NPSIMBIMH, YTOJI MEXKAY IIPAMOU U INIOCKOCTBIO, YTOJI MEXKAY ABYMs IUIOCKOCTSMU,
HA3YYUTh CBOMCTBA NPAMOYTOJIBHOIO MapajuIeJICIUIIEAa.

[TonaTHE NEPpNEHANKYIAPHOCTH U OCHOBAaHHBIE HA HEM METPUUYECKHE MOHSITHS
(paccTosiHUS, yIJIB) CYLIECTBEHHO PACIIMPSIOT KJIACC CTEPEOMETPUYECKUX 3aj]ad,
MOSIBJISIETCS. MHOTO 3a7a4 HA BBIYMCIEHHE, IIHUPOKO HCHOJb3YIOIIUX H3BECTHBIC
(baKThl U3 MUIAHUMETPUH.

4. MHOrorpaHHUKHM.
[Tonsitue muororpannuka. Ilpusma. Ilupamuaa. [IpaBuibHble MHOTOTPAaHHUKMU.
OcHOBHass U©enp - TMO3HAKOMHUTH Y4YallMXCd C OCHOBHBIMH BHIAAMH

MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMua, yCeUeHHas mupamMua), ¢ popmynoit Didnepa
JJIS  BBINYKJIBIX MHOIOIPAHHHUKOB, C TPAaBWIBHBIMH MHOTOTPAHHUKAMU U
AJIEMEHTaMU UX CUMMETPUU.

C nByMsi BUJIaMM MHOTOTPAaHHHUKOB - TETPa’JIpOM U TMapajuielienune/ioM
ydamuecs YK€ 3HakoMbl. Tenepp ATH  MNPEACTABIEHHUS  PACIIUPSIOTCA.
MHoOrorpaHHiK  ompelensieTcsl  Kak  HOBEPXHOCTb,  COCTaBJIEHHasT W3
MHOTOYTOJIbHMKOB W OrpaHMWYMBAIOIIAS HEKOTOPOE TeoMeTpuYeckoe Teao (ero
TOK€ Ha3bIBAIOT MHOTOTPAHHUKOM). B CBSI3M ¢ 3TUM yTOUHSIETCS CaMO TOHSITUE



r€OMETPUUYECKOI0 TeJIa, JJIsl YErO BBOAUTCS €ILI€ PsJl HHOBBIX NOHATUHN (TpaHUYHAas
TOYKa (QUrypbl, BHYTPEHHSAsI TOYKa M T. [.). YCBOEHUE HUX HE SBISIETCS
00s13aTebHBIM  JUISI  BCEX  YYalllUXCsl, MOXKHO OrPaHUYUTHCA  HaIJISIAHBIM
IPEACTABICHUEM O MHOIOTPAHHUKAX.

Hapsiny ¢ ¢opmynoit Diisiepa B 3TOM paszfeiie COAECPKUTCS TaKkKe OJUH U3
BApUAHTOB NPOCTPAHCTBEHHON TeopeMmbl lIudaropa, cBA3aHHBIN C TeTpa’IpoM, y
KOTOPOro BCE IUIOCKHE YIJIbl MPHU OJHOW BEpIIMHE — mpsAMbIe. J[OKa3aTenbCcTBO
OCHOBaHO Ha ¢opMyse IUIOMAAU MPSMOYTOJIBHONW MPOEKIUH MHOTOYTOJbHUKA,
KOTOpasi NpeABapUTEIbHO BHIBOJUTCS.

5. IToBTOpeHue. Pemenne 3anay.

Pa3znea reomerpus, 11 kiacc

1. BexkTopsl B mpOoCTpaHCTBE.

ITonsatue BekTOpa B TpocTpaHCTBE. CI0XKEHHUE W BBHIUUTAHUE BEKTOPOB.
YMHOkKEHUE BEeKTOpa Ha yuciio. KoMmniaHapHble BEKTOPHI.

OcHOBHas 1IeJIb — 3aKpPENUTh U3BECTHBIC yYalIUMCSl U3 Kypca MIIaHUMETPUU
CBEJICHUSI O BEKTOpax M ACUCTBUSX HAJ HUMH, BBECTH MOHSITHE KOMILIAHAPHBIX
BEKTOPOB B MPOCTPAHCTBE U PACCMOTPETH BOIPOC O PA3I0NKECHUHU JFOOOT0 BEKTOpaA
[0 TPEM JAHHBIM HEKOMILUIAHAPHBIM BEKTOPaM.

OCHOBHBIE ONpEACIICHUsI, OTHOCSIIMECS K JCWCTBUSIM HaJ BEKTOPAMHU B
MPOCTPAHCTBE, BBOJSTCA TAK K€, KaK W I BEKTOPOB HAa MIOCKOCTH. [loaTomy
W3JI0’)KEHHUE ATOW YaCcTH MaTepuaa sIBJISIeTCS JOCTaTOYHO CKaThIM. bosiee moapoOHO
paccMaTpUBAIOTCA BOMNPOCHI, XapaKTEPHbIE [UJIsi BEKTOPOB B MOPOCTPAHCTBE:
KOMIUIAHAPHOCTh ~ BEKTOPOB, TMPABUJIO TapajuleJenuIlieqa CJIOXKEHUS  Tpex
HEKOMIUIAHAPHBIX BEKTOPOB, PAa3J0KEHUE BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BEKTOpaM.

2. Merton KoOpAMHAT B IPOCTPAHCTBE. [BHKEeHUS.

Koopaunarel TOYKM W KoOpAUHATBI BekTOpa. CKaISIpHOE TIPOU3BEACHUE
BEKTOPOB. Y paBHEHHE MIOCKOCTH. [ Brkenus. [IpeobpazoBanue moaoous.

OcHoBHas 1edb - cHOpMUPOBATH YMEHHE YUAIIUXCS MPUMEHSTH BEKTOPHO-
KOOPAWHATHBIA METOJ K PEIICHUIO 3a/1a4 HAa BBIYMCIIEHUE YIII0B MEXKY NPSIMBIMU U
IUIOCKOCTSAMHM M PACCTOSIHUW MEXKAY ABYMsSI TOYKAMH, OT TOYKH JO INIOCKOCTH.
JlaHHBIA pa3nen SBISIETCA HEMOCPEACTBEHHBIM MNPOJOJDKEHUEM MNPEIbIAYIIETO.
BBoauTcst moHsITHE NPSIMOYTOJILHOM CUCTEMBI KOOPAWHAT B MPOCTPAHCTBE, JAIOTCS
OIpPEJZICICHUS KOOPAWHAT TOYKM M KOOPAWHAT BEKTOpPa, pPacCMaTPUBAIOTCS
MPOCTEUIIINE 3aJa4u B KOOpJAMHATAX. 3aTE€M BBOJMUTCS CKAISPHOE MPOU3BEIACHUE
BEKTOPOB, KPAaTKO TMEPEUYUCISIOTCS €ro cBoMcTBa (0€3 J0Ka3aTelIbCTBA, MOCKOIbKY
COOTBETCTBYIOIIIUE J0KAa3aTeIbCTBA OBUIM B Kypce€ TMJIAHUMETPUU) U BBIBOJASTCS
dbopMybl [AJ1s BBIUMCIICHUS YTJIOB MEXAY ABYMS TIPSIMBIMU, MEXIY MPSIMON U
TJIOCKOCTHRIO. J[aH Tak)ke BBIBOJ YPABHEHUS IUIOCKOCTH M (POPMYJIIBI PACCTOSTHUS OT
TOYKH JI0 THIOCKOCTH.

B koHuEe pa3gena wW3ydarOTCs JBHKEHHS B IPOCTPAHCTBE: LIEHTPaJIbHAsA
CUMMETpHSI, OCE€Bas CUMMETpHUs, 3€pKajbHas cumMmerpus. Kpome Toro,
paccMOTpeHO MpeoOpa3oBaHUE OJOOHS.

3. Hunuuap, koHyc, map.

[Tonatne nunuHapa. Iliomane NoBEpXHOCTH HuiIUHIpa. lIoHsATHME KOHYca.
[Inomane moBepXHOCTH KOHyca. YceueHHbIM koHyc. Cdepa u map. YpaBHEHHE



ceprl. B3aumHoe pacnosioxkenue chepsl U mIockocTd. KacarenbHas III0CKOCTh K
cepe. [Tmomans chepsl.

OcHoBHas 1eNb - JIaTh Y4YallUMCs CUCTEMaTUYECKUE CBEJCHUS 00 OCHOBHBIX
TellaX W MOBEPXHOCTSAX BpallleHus - UWIMHIpE, KoHyce, cepe, mape. M3yuenue
Kpyribix Ten (UWIMHApPA, KOHyca, Iapa) M HUX [OBEPXHOCTEW 3aBepllIacT
3HAKOMCTBO YYaIllUXCS C OCHOBHBIMHM MPOCTPAHCTBEHHBIMU (urypamu. BroasiTcs
MOHATHUSL UWIAHAPUYECKOW W KOHMYECKOW ITOBEPXHOCTEW, LMWJIIHWHJPA, KOHYCA,
ycedeHHOro KoHyca. C MOMOIIBI0 pa3BEPTOK OMPEACSIISTIOTCS TIOMAIN UX OOKOBBIX
MOBEPXHOCTEH, BBIBOJSITCSI COOTBETCTBYIOIIME (popMynbl. 3areM  JaroTcs
ornpeaeneHust cepbl U 11apa, BHIBOAUTCS ypaBHEHUE C(HEPHI U C €ro MOMOIIBIO
HCcCeayeTCsl BOIPOC O B3aMMHOM PacnoioXeHuu cdeprl U miockocTtu. Ilnomans
ceprl ompenenseTcss Kak OpeAes IOCIeI0BATEIbHOCTH IUIOMIAAEH OINMHMCAHHBIX
OKOJIO c(pepbl MHOTOTPAaHHUKOB MPHU CTPEMIICHUHU K HYJII0O HAaUOOJIBILIETO pa3zMepa
KaxJol rpanu. B 3agauax paccMaTpuBarOTCsl pa3MYHble KOMOWHAIIMM KPYTJIbIX
T€JI W MHOTOIPAHHUKOB, B YAaCTHOCTH, OMNHUCAHHBIE W BIHCAHHBIC MPU3MBI U
MMUPaAMHUJIBI.

B nmanHoM pasjgerne M3N0XKEHBI Tak)KE BOMPOCHI O B3aUMHOM PAaCIOI0KECHUU
ceppl U TPAMON, O CEUECHUSIX UMJIMHJIPUYECKON M KOHUYECKON MOBEPXHOCTEU
Pa3JIUYHBIMU TJIOCKOCTSIMHU.

4. OO0OBbeMmsI Tell.
O0beM mipsiMOyTroJibHOTO mnapauienenunena. OObeMbl TPSIMON NPU3MBI U
UWIAHAPA.

OObeMbl HAKJIOHHOM MPHU3MBbI, TUpaMuibl U KoHyca. O0beM 1apa U miomaib
ceppl. OOBEMBI IAPOBOIO CETMEHTA, IIAPOBOTO CJIOS M IIAPOBOTO CEKTOPA.

OcHoBHas 1eJb — BBECTU MOHATHE OObEMa Tena M BBIBECTU (POPMYJIBI s
BBIYUCIICHUSI 00BEMOB OCHOBHBIX MHOTOTPAHHUKOB U KPYTJIBIX TE€J, U3yYEHHBIX B
Kypce CTEPEOMETPHUH.

ITonsiTue o6bema Tena BBOAUTCA AHAJIOTMYHO MOHATHUIO IUIOLIAAHU TUIOCKOM
burypsi.

DopMyIUPYIOTCSI OCHOBHBIE CBOMCTBA OOBEMOB M HAa MX OCHOBE BBIBOJAUTCS
dbopmyna o6beMa NPsIMOYTOJIBHOTO MapajliesIeNuIleia, a 3aTeM MPSAMOI PU3MBI U
nunuaapa. opmysibl 00bEeMOB APYTUX TEJl BHIBOASTCS C MOMOIIBI0O UHTErpaIbHON
dbopmyiibl. Dopmyna odbeMa mapa UCHONb3YEeTCs ISl BbIBOAA (POPMYJIbl IIIOMIAAN
chepsl.

5. HexkoTtopsie cBegeHMs U3 TNIAHUMETPHUH.

VYriael U OTpPe3KH, CBSI3aHHBIE C OKPYXKHOCThIO. PellieHne TpeyroabHUKOB.
Teopembl Menenas u UeBsl. Dmnunc, runepbosia u napabdouia.

OcHoBHasg 1EeNb - paclIMPUTh HW3BECTHBIE yYallUMCS CBEJEHUS O
reoOMeTpUUYECKUX (PUrypax Ha IJIOCKOCTH: PACCMOTPETH PAJl T€OopeM 00 yriax H
OTpe3KaX, CBS3aHHBIX C OKPYKHOCTBKO, O BIHUCAaHHBIX M  OIMCAaHHBIX
YEThIPEXYTOJbHUKAX; BBIBECTH (POpMyNbl I MEAUaHbl W OHCCEKTPHUCHI
TpEyroJibHUKa, a Takxke (OpPMyJbl IUIOMIAAA TPEYTrOJIbHUKA, HCIOIb3YIOIINE
paauychbl BIIMCAHHOM W ONMCAHHOM OKPY)KHOCTEH; NO3HAKOMHUTBH YYaIUXCS C
TaKUMH WHTEPECHBIMH OOBEKTaMH, KaK OKPYXKHOCTb M TipsAMas OJiepa, C
teopemamu MeHenass U1 UYeBbl, U, HAKOHEL, J1aTb N€OMETPUUYECKHUE OIPE/ICIICHUS
AJUIMIICA, TUIIEPOOJIBI, TapaldoIbl U BBIBECTH UX KAHOHUYECKUE YPaBHEHUS.

N3yuyenne »stux TeopeM U (OpMyT LEIECO00pa3HO COBMECTUTh C



PacCMOTPEHUEM TEX WJIM UHBIX BOIIPOCOB CTEPEOMETPUMU:

- TeOpeMbl 00 yrjax U OTpe3Kax, CBSI3aHHBIX C OKPYXKHOCTbIO, PACCMOTPETH
npu n3ydeHuu remol «Cdepa u mapy;

- pa3nuuHble GOPMYIIbl, CBA3aHHBIE C TPEYTOJIBHUKOM,

- IIpPU U3Y4YEHUH TeMbl « MHOIrOIrpaHHUKN», B YaCTHOCTH, TeOpemMbl MeHenas u
UYeBnl - B CBA3H C 3aja4aMM Ha [IOCTPOCHUE CEYEHUI MHOTOTPAHHUKOB;

- CBeZleHUs 00 »siurce, Tumepbosie u Mmapadoyiie HCIOIb30BaTh IPH
PAaCcCMOTPEHNH CEYEHUM MUINHIAPUIECKOU U KOHUYECKON ITOBEPXHOCTEN.



JIMYHOCTHBIE, MeTANlpeAMEeTHbIC M NPeAMEeTHbIE Pe3yJIbTAThI 0CBOCHHUS
y4eOHOro npeamera «MareMmaTuka»

YBa)KE€HHE K CBOEMY Hapozy,
YYBCTBA OTBETCTBEHHOCTH TIEpE]l
PonnHOI, rOpAOCTH 3a CBOM KpaW,
cBoro Poxuny, npomnioe u
HACTOSIIeE MHOTOHALIMOHAIBHOTO
Hapona Poccum, yBaxxeHue
rOCyJapCTBEHHBIX CUMBOJIOB
(repO, utar, rumH);

2) rpaxaaHcKast IO3ULIUS KaK
AKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIecTBa,
0CO3HAIOIIETO CBOU
KOHCTUTYITMOHHBIC TIPaBa U
00513aHHOCTH, YBKAIOIIETO 3aKOH|
U TIPaBOIOPSIOK, 00J1aat0IIero
YYBCTBOM COOCTBEHHOTO
TOCTOWHCTBA, OCO3HAHHO
MPUHUMAFOIIETO TPAJIUITHOHHBIC
HAIIMOHAJIbHBIC U
o0111eYeNIoBeYeCcKe
FYMaHHUCTUYECKHE U
NIeMOKpaTUYeCKHE LIEHHOCTH;

3) FOTOBHOCTB K CITY’KEHHIO
OTedecTBy, €ro 3alINTE;

4) chopMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOU
MPaKTUKHU, OCHOBAHHOTO Ha
raore KyJiubTyp, a TaKKe
pa3nu4YHbIX HopM
0OIIIECTBEHHOTO CO3HAHUS,
0CO3HAHME CBOETO MecTa B
MOJINKYJIBTYPHOM MHPE;

5) chopMHPOBAaHHOCTH OCHOB
CaMOPa3BUTHS U CAMOBOCITUTAHUS
B COOTBETCTBHH C
0011e4€eI0BeYeCKUMHU
[ICHHOCTSIMU U HJealaMH
Fpa)XAaHCKOTO OOIIECTBa;
TOTOBHOCTH U CHOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKOMN U
OTBETCTBEHHOMH JEATEIbHOCTH;

6) ToslepaHTHOE CO3HAHUE U
MOBEJICHHE B MOJIUKYJIBTYPHOM
MUpE, TOTOBHOCTh M CITOCOOHOCTH

BECTH JUAJIOT C IPYTUMHU

NEeSTEIIBHOCTH U COCTABIIATh
[JIaHbI 1€ATEIbHOCTH;
CaMOCTOSITENIbHO
OCYIIIECTBIISITH,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIbHOCTb;
MCII0JIb30BaTh BCE BO3MOYKHBIE
peCypChl sl AOCTHUKECHHUS
[MOCTaBJICHHBIX LIEJIEN U
peanu3aluy MIaHoB
NesITEIbHOCTH; BBIOUPATh
YCTIEIIHbIE CTPATETUH B
[Pa3JIMYHBIX CUTYaIUsIX;

2) yMeHHE MPOTYKTUBHO
o0LIaThCs U
B3aMMO/ICIICTBOBATH B MIPOLIECCE]
COBMCCTHOM ICATCILHOCTH,
VUUTHIBATh MO3ULIUU APYTUX
Y4aCTHUKOB JESITeIbHOCTH,

(P HEKTUBHO pazpenaThb

KOH (DJIKTBI;

3) BrajieHre HaBbIKAMU
MMO3HaBATEJILHON, yueOHO-
MCCIIEI0BATENIBCKON U
[MPOEKTHOW €SI TEIbHOCTH,
HABBIKAMU pa3peIIeHUs
MpoOeM; CTOCOOHOCTh U
FOTOBHOCTB K
CaMOCTOSITEIbHOMY ITOMCKY
METO/I0B PEIICHUS
MMPaKTUYECKHX 3a]1a4,
MPUMEHEHUIO Pa3TUYHBIX
METOJIOB IIO3HAHUS;

4) TOTOBHOCTB M CITOCOOHOCTD K
CaMOCTOSITEIBHOU
MH(POPMALMOHHO-
MO3HaBaTEIbLHOU JCATCIIHHOCTH,
BIIa/ICHUE HAaBBIKAMU
MOTydeHUST HE0OX 0 IMMOM
nH(pOpMaIIUK U3 CIOBapeid
[pa3HBIX TUTIOB, YMCHHE
OpPUEHTUPOBATELCS B PA3IUIHBIX
MCTOYHUKAX UH(pOpMaLUH,
KPUTHUYECKH OIICHUBATH U
MHTEPIPETUPOBATH
MH(OPMALINIO, TIOTYYaeMyIo U3
[PA3TTUYHBIX HCTOYHUKOB;

Knace [JImunoctHbIE MeTanpeamMeTHble IIpeameTHbIe
10-11 |1) poccuiickas rpaKIaHCKast 1) ymeHue caMoCTOSTEIbHO MN3yueHue MPEIMETHOW]
MJICHTUYHOCTh, TATPUOTHU3M, OnpeaesaTh Len o0JIacTu "MaremaTuka"

TTOJKHO 00€CTIeUnTh:
1) chopMUpPOBAaHHOCTH
MPECTABICHUN O
COLIMAJIbHBIX,
KYJIBTYPHBIX U
UCTOPUYECKHX (haKTOpax
CTaHOBJICHUS
MaTeMaTUKH U
UH(OPMATUKY;
2) chopMUPOBAaHHOCTH
OCHOB JIOTHYECKOTO,
IITOPUTMHUYECKOTO U
MaTeMaTHIECKOTO
MBIIUICHHUS;
3) chopMuUpPOBaHHOCTH
YMEHHU IPUMEHSAITH
MOJTyYCHHBIC 3HAHUSI TIPH
pEIIEHUH PA3IUYHBIX
3ajay;
4) cpopMHUPOBAHHOCTH
MPECTABICHUN O
MaTeMaTHKe KaK 4acTu
o011eYenoBeuecKon
KYJIBTYPBI,
YHHUBEPCAIHLHOM SI3bIKE
HAaYyKH, TIO3BOJISIOIEM
OTIHMCHIBAThH U U3y4aTh
peabHbIe POLIECCH U
SIBIICHUS;
5) chopMHPOBaHHOCTH
MPEACTABICHUMI O POJIH
uHpopmatuku u UKT B
COBPEMEHHOM OOITIECTRBE,
MOHMMAaHUE OCHOB
MPABOBBIX ACIIEKTOB
MCIIOJIb30BaHUS
KOMITEFOTEPHBIX TIPOTPaMM
1 pabotel B IHTEpHETE;
6) chopMHUPOBAHHOCTH
MPEJICTaBICHUI O
BITUSTHUU
MH(POPMALIMOHHBIX
TEXHOJIOTHI Ha )KU3Hb
YyeJI0BEKA B OOIIECTBE;
MOHUMAaHNe
COLIMAJIBHOTO,
HKOHOMUYECKOTO,

5) yMEHHE UCTIOIb30BATh

MMOJUTUYECKOTO,




JFOIBMH, IOCTUTATh B HEM
B3aUMOIIOHMMAaHUSI, HAXO/IUTh
oOIIHe TIeNTU ¥ COTPYAHUYATD IS
HUX JTOCTHKEHMUS, CIIOCOOHOCTD
POTHBOCTOSTH HICOJIOTHU
IKCTpPEMH3Ma, HAIIMOHAIU3MA,
KceHO(poOUHU, TUCKPUMUHALTUN
M0 COITMAITBHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAIIMOHATIHHBIM
NpU3HAKaM U IPYTUM
HETaTHBHBIM COIHAIILHBIM
SIBJICHUSIM;

7) HaBBIKU COTPYAHUYIECTBA CO
CBEPCTHUKAMH, JCTHhMHU
MUTAJIIIIETO BO3PacTa, B3POCIIBIMU
B

00paszoBaTeIbHON, 0OIIECTBEHHO
MOJIE3HOM, y4eOHO-

M CCIICIOBATEIICKON, IIPOCKTHOM
U IPYTUX BHUJIAX JICATEIHHOCTH;
8) HPaBCTBEHHOE CO3HAHUE U
MOBE/ICHUE HAa OCHOBE YCBOCHHUS
00IIeYeTIOBEYECKIX [ICHHOCTEH;
Q) TOTOBHOCTB M CIIOCOOHOCTB K
00pa30BaHUIO, B TOM YHCJIC
caM000pa30BaHUIO, HA
MPOTSKEHUH BCEU KU3HU,
CO3HATENbHOE OTHOIIEHHE K
HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCIEITHOMN
MpoEeCCHOHAIBHON U
0OIIECTBEHHOMN AESITeTbHOCTH;
10) scTeTHYECKOE OTHOMICHHE K
MUY, BKITIOYast 3CTETUKY ObITa,
HAYyYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA,
0OIIIECTBEHHBIX OTHOIIICHHI;

11) npuHSATHE U peaTU3AIHIO
[IEHHOCTEHN 3I0POBOTO U
0e301macHoro oopasa )XKU3HH,
MOTPEOHOCTH B PU3NIECKOM
CaMOCOBEPILICHCTBOBAHHH,
BAHATHSX CIIOPTHBHO-
03/10POBUTEIIBHOM

e TSIIbHOCTHIO, HETIPUSATHE
BPCIHBIX PUBBIYCK: KYPCHUS,
yIoTpeOIeH s aTKoT o,
HApKOTHKOB;

12) 6epexHOe, OTBETCTBEHHOE U
KOMIIETCHTHOE OTHOIIICHUE K
(buznIecKomMy 1
MCUXOJIOTHYECKOMY 3/I0POBBIO,
Kak COOCTBEHHOMY, TaK U IPYTHUX

cpelcTBa MHPOPMAIIMOHHBIX U
KOMMYHHUKAITHOHHBIX
rexHosioruit (nanee - UKT) B
[PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpraHU3aI[MOHHBIX 337124 C
coOJII0IeHrEM TpeOOBaHU
APrOHOMUKHU, TEXHUKH
0€3011acCHOCTH, TUTUEHBI,
[pecypcocOepeKeHusl, MPaBOBBIX
M 3TUYECKUX HOPM, HOPM
MH(POPMALMOHHOM
0e30IaCHOCTH;

6) ymeHHe OnpenesTh
Ha3HaYeHHe U QYHKIUU
[PA3ITUYHBIX COITMATBHBIX
WHCTUTYTOB;

7) yMEHUE CaMOCTOSITEIILHO
OLICHUBATh U IPUHUMATH
[PEIICHHUS, OTIPEACIISIONINE
CTpaTEeruio MOBEACHUS, C
VIETOM TPAXKIAHCKHUX U
HPABCTBEHHBIX [IEHHOCTEH;

8) BilajsicHUE SI3BIKOBBIMU
CpeICTBAMU - YMEHHE SCHO,
JIOTUYHO ¥ TOYHO U3J1araTh
CBOIO TOYKY 3PCHUS,
MCIIOJIb30BATh a/ICKBAaTHbBIE
SI3BIKOBBIE CPEJICTBA;

Q) BnaicHUE HaBBIKAMHU
[03HABATEJIbHON pediekcuu
KaK OCO3HAHUS COBEPIIIAEMbIX
MENCTBUI U MBICIIUTEIILHEIX
MPOLIECCOB, UX PE3YNbTaTOB U
OCHOBAaHUH, T'PAaHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX
MMO3HABATEIIBHBIX 33]1a4 U
CpeCTB

WX TOCTHKEHUS.

ITF0/IEM, YMEHUE OKA3bIBATh

KYJIBTYPHOTO,
IOPHINYECKOTO,
HIPUPOIHOTO,
HPrOHOMUYECKOTO,
MEIULUHCKOTO U
(U3MOTIOTHUECKOTO
KOHTEKCTOB
UH(POPMAIIMOHHBIX
TEXHOJIOTHIi;

7) IPUHATHE TUYECKIX
acIeKTOB
MH(POPMALIMOHHBIX
TEXHOJIOTUI1; OCO3HaHUe
OTBETCTBEHHOCTH JIIOJICH,
BOBJICYEHHBIX B CO3aHUE
Y MCTIOJIb30BaHHE
MH(POPMAaLIMOHHBIX
CHCTEM,
pacrpocTpaHeHHe
MH(pOpMaLINH.




MEPBYIO TOMOIIIb;

13) oco3HaHHBII BEIOOp OymymIeit
npodeccuu 1 BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX
PKU3HEHHBIX TUIaHOB; OTHOILIEHUE
K Ipo(eCCHOHATBHOM

e TEIbBHOCTH KaK BO3MOXHOCTH
Y4acTHusl B PEIICHUH JTUIHBIX,
0OII[eCTBEHHEIX,
rOCY/IapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX TTPOOJIEM;
14) chopMHPOBAHHOCTH
PKOJIOTMYECKOT0 MBILUICHUS,
MOHWMAHUS BITUSHUS COLUATBHO-
SKOHOMHMYECKUX MPOIIECCOB Ha
COCTOSIHME IIPUPOJHON U
COLIMATILHOW CPEIbI;
[PUOOPETEHUE OIBITA HKOJIOTO-
HATIPABICHHOM JesITebHOCTH;
15) OTBETCTBEHHOE OTHOIIICHUE K
CO3IaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHUS
[HEHHOCTEH

CEMEMHOM KU3HH.

[IpenmeTHBIE pe3yJIbTaThl H3Y4YCHUS IpeaAMEeTHON oOiactu "Maremaruka'
BKJIIOYAIOT MPEAMETHBIE PE3yIbTaThl U3yUYEeHUs] yUEOHBIX MPEIMETOB:

"Marematuka" (BKJIrouass aiareOpy M Hadajga MaTeMaTHYeCKOro aHalin3a,
reomMeTputo) (0a30BBI YpOBEHb) - TpeOOBaHUSI K MPEAMETHBIM pe3yJibTaraM
OCBOEHUS 0a30BOT0 Kypca MaTEMAaTUKH JOJIKHBI OTPaKaTh:

1) cpopMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHUKE KaK 4aCTH MUPOBOM
KyJIbTYpbl MU O MECTE€ MaTeMaTHKU B COBPEMEHHOW ILUBUJIIM3AIUH, O CIIOCO0ax
OTKMCAHUS HA MAaTEMAaTUYECKOM SI3bIKE SIBJICHUU peajibHOr0 MUPA;

2) cpopMUPOBAHHOCTH MPEJACTABICHUN O MAaTEeMaTUYECKUX MOHATHUSX KaK
0 BOXXHEHUIIMX MaTeMaTHYECKUX MOJEIAX, MO3BOJISIIONIUX OMUCHIBATH M H3yYaTh
pa3HbIE TIPOILIECCHl W SBJICHUS; MOHUMAHHWE BO3MOXHOCTH AaKCHOMATHYECKOTO
MMOCTPOCHUSI MATEMAaTUYECKUX TEOPU;

3) BJIQJICHUE METOJAAMHU JNOKA3aTeJIbCTB U aJTOPUTMOB PELICHUS; YMECHUE
WX OPUMEHSTH, IPOBOJAUTH 10KA3aTEIbHbBIE PACCYXKICHUS B XOAE PELICHUS 3a1a4;
4) BJIQJICHUE CTAHAAPTHBIMU IIPUEMAMM PEUICHUS PALUOHAIBHBIX H

HMpPAIMOHAIBHBIX, TTOKA3aTEIbHBIX, CTEMIEHHBIX, TPUTOHOMETPUIECKUX YPABHEHUI
1 HEPaBEHCTB, UX CHUCTEM; HMCIIOJIb30BAaHUE T'OTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B
TOM YHCJE ISl TOMCKA IMYyTH PEUIEHUS U WUIIOCTPAlUHUU pPEIISHUsT ypaBHEHUH U
HEpPABEHCTB;

5) c(popMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSTHUSIX, UJICSX U
MEeTO/1aX MaTEMaTUYE€CKOr0 aHaIn3a;

6) BJIAJICHUE OCHOBHBIMHM MOHSTUSIMU O IUIOCKMX M TPOCTPAHCTBEHHBIX
reoMeTpuueckux (purypax, iXx OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTb YMEHHUS



pacno3HaBaTh Ha YepTeXkax, MOAECIAX M B pPEaJbHOM MHUPE TE€OMETPUUYECKHUE
burypbl; NpUMEeHEHUE U3YYEHHBIX CBOMCTB reOMETpUUECKUX GuUryp u Gopmyn ass
pellIeHUs] TEOMETPUYECKHUX 3a/1a4 U 3a7]a4 C MPAKTUUECKUM COJIep KaHUEM;

7) c(popMUpPOBAHHOCTh TMPEACTABICHUNH O mOpoleccax ¢ SBICHUSIX,
UMEIOIIMX BEPOATHOCTHBIM XapakTep, O CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHUpE, 00 OCHOBHBIX TMOHSTHUSAX DJEMEHTApHOW TEOPUU BEPOSITHOCTEH;
YMEHUM HaxXOJIWTh W OICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITUA B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapPAaKTEPUCTUKHU CIyUYaWMHBIX
BEJINYUH;

8) BJIaJICHUE HABBIKAMHU HCIOJb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX
MporpamMm IMpHU PelICHUM 3ajad.



MaremaTuka: ajreépa U HayaJIa aHAJIU3a, reoMeTpus (0a30Bblil YPOBEHb)

ba3oBblii ypoBeHb «IIpo6aeMHO-pyHKIMOHAIBHBIE Pe3yJIbTAThD)

Pa3znen YYeHUK HAYYUTCHA Yuenux nonyuum eozmorcnocmo
Hayuumucs
OCHOBBI J1J1s1 MCIIONIb30BaHUS B MOBCEAHEBHOM  |[[IJ1 MCIIOIb30BaHUS B IIOBCEAHEBHOM
TPUTOHOMETPUM PKH3HU U PKHU3HH U

00ecIieueHNs BO3MOKHOCTH YCIEIITHOTO
[POI0JDKEHHUS 00pa30BaHUs 110
CIIeUAILHOCTSM, HE CBSI3aHHBIM C
[MPUKJIAAHBIM HMCITIOJIb30BAHUCM
MaTEMaTHKU.

oOecIieueHHs BO3MOKHOCTH yCHEIITHOTO
MPOJOIDKEHHS 00pa30BaHUs 110
CIEUATLHOCTSM, HE CBSI3aHHBIM C
MPUKJIAAHBIM HCITIOJIb30BAHUCM
MaTeMaTUKU

I[JISI pa3BI/ITI/IH MBIIIJICHUA,
MCIIOJIB30BaHMUs B [IOBCEIHEBHOM KU3HH|
1 00eCIIeUeHNsI BO3MOKHOCTH
YCIIEITHOTO MPOA0JIKEHUS 00pa30BaHUs
10 CIICHUAJIBHOCTAM, HE CBA3aHHBIM C
[PUKJIAIHBIM UCIIOIB30BaHUEM
MATCMATHUKU

I[J'ISI paSBI/ITI/ISI MBIIIJICHUA,
MCIIOJBb30BaHMS B IOBCEIHEBHON KM3HU
1 o0ecreyeHus BO3MOKHOCTH
YCIICIITHOTO MPOJIOJDKEHUST 00pa30BaHHS
IO CIICNUAJIBHOCTAM, HE CBA3aHHBIM C
[IPUKJIATHBIM HCITOJIb30BAaHUEM
MATCMATHUKU

TpeOoBaHus K pe3yibTaTam

JJIeMEeHTbI TeOPUH
MHOKECTB 1
MaTeMaTH4eCKoi
VIOTMKH

OnepupoBaTh Ha 6a30BOM ypOBHE3
[MOHATUSMU: KOHEYHOE MHOXECTBO,
BJIEMEHT MHOKECTBA, I0JJMHOKECTBO,
MepeceueHre U 00bETMHEHUE
MHOECTB, YHCIOBbIE MHOKECTBA HA
KOOPJIMHATHOM IIPSIMOM, OTPE30K,
MHTEpBA;

- omepupoBaTth Ha 0a30BOM YpOBHE
[MOHATUSIMU: YTBEPKICHUE, OTPUIIAHUE
YTBEP>K/I€HHSI, ICTUHHBIE U JIOKHbIE
YTBEpKICHHS, TPUUMHA, CIEACTBUE,
YACTHBIN cly4ail 00I1Iero yrBepKaeHus,
KOHTPIIPUMED;

— HaXOJHUTh IEPECEUEHUE U
00BbeIMHEHNE ABYX MHOXECTB,
Mpe/ICTaBICHHBIX IpadruecKu Ha
YUCIIOBOW MPSIMOM;

— CTPOUTH HAa YHCIIOBOU MPSIMOM
[MOJMHOKECTBO YHUCIOBOIO MHOKECTBA,
3aJJaHHOE MMPOCTEUILINMHU YCIOBUAMMU;

— pacro3HaBaTh JOKHbBIE
YTBEPKIACHHUSI, OIIIUOKU B
[PAacCYKJICHHSX, B TOM YHUCJIE C
MCII0JIb30BAaHUEM KOHTPIIPUMEPOB. B
[MOBCETHEBHOM KU3HU U NPU U3YYCHUU
IPYTUX MPEIMETOB:

— HCIOJIb30BAaTh YUCIOBBIE MHOKECTBA
Ha KOOPAMHATHOU MPSIMOM ISt
ONUCAHUs PEATbHBIX IIPOLIECCOB U
SIBIICHMUIA;

— IPOBOJAMTH JIOTUYECKHUE
[pacCy>XKJICHHsI B CUTYyaIUsIX
[IOBCEIHEBHOM XKU3HU.

OnepupoBaTb4 MOHATUAMU: KOHEUHOE
MHOYECTBO, 3JIEMEHT MHO>KECTBA,
[MOJAMHOKECTBO, IEPECEUCHHE U
00BEAMHEHNE MHOKECTB, UUCIIOBbIE
MHOECTBA HA KOOPJAMHATHOM IIPSIMOIA,
OTpPE30K, UHTEPBAJL, TIOJYHHTEPBAJI,
[POMEXKYTOK C BBIKOJIOTOW TOYKOM,
rpaduueckoe npecTaBieHue
MHOKECTB Ha KOOPJAUHATHOU
[JIOCKOCTH;

~ OIEpPUPOBATH MOHATHIMMU:
YTBEPKICHHUE, OTPULIAHUE
YTBEP>KJI€HM 1, ICTUHHBIE U JIOKHBIE
YTBEP2KICHMS, IPUUNHA, CIIEICTBUE,
YACTHBIM ciyyail 00IIero yTBepKaeHus,
KOHTPIIPUMED;

— IPOBEPATH NPUHALICKHOCTD
DIIEMEHTA MHOKECTBY;

— HaxOJIUTh [IEPECEUECHHE U
00BbeTMHEHNE MHOXKECTB, B TOM YHCIIE
Mpe/ICTaBICHHbIX rpapuuecku Ha
YUCJIOBOM IIPSIMOM U HAa KOOPAMHATHOU
MJIOCKOCTH;

— IIPOBOAUTH TOKA3ATCIIbHbBIC
paccyXaeHus 1151 000CHOBaHUS
MCTUHHOCTH YTBEPXKACHUI. B
[TOBCEIHEBHOM KU3HH U ITPU U3YUECHUU
IIPYTUX PEIMETOB:

— HCIIOJIb30BaTh YUCIIOBBIE MHOXKECTBA
Ha KOOPAMHATHOU IIPSIMOM U HA
KOOPJIMHATHOM IIJIOCKOCTH JUIS
OIMCaHUs PEAIbHBIX IIPOLIECCOB U
SIBIICHMIA,

— IPOBOAMTH TOKA3ATCIIbHBIC
[pacCyKJICHHsI B CUTYalUsIX




[MOBCEHEBHOM KU3HHU, ITPU PELLICHUH
3ajad U3 Ipyrux npeaIMeTOB

Umucsia 1 BbIpaskeHU st

- OmnepupoBaTh Ha 6a30BOM ypOBHE
MMOHATHSAMH: 1IEJI0€ YHCIIO, ACITUMOCTh
quces, OOBIKHOBEHHAS IPOOB,
NecATHYHAS Ap0o0b, paloHATBHOE
YUCII0, TPUOIMIKEHHOE 3HAYCHUE
Y1CJIa, 9acTh, J0JIS, OTHOIIEHHUE,
[IPOIICHT, IMOBHIIIICHUE W MIOHIKEHNUE Ha
3aJIaHHOE YUCJIO MPOIICHTOB, MacIITal;
— OInepupoBaTh Ha 0A30BOM YPOBHE
MOHSITHSIMHE: JIOTapU(M YUCIIa,
TPUTOHOMETPHUYECKAsE OKPY>KHOCTD,
rpajycHas Mepa yria, BeJIMYUHA yTJia,
3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT€HC 1 KOTAHTE€HC
YTJIOB, UMEIOIIUX TPOU3BOJIBHYIO
BEJIMUMHY;

— BBITNIOJHATH apU(METHICCKUE
NEHCTBHSI C LIEJTBIMU M PallHOHATILHBIMHU
YHCIIaMH; BBITIOTHSATH HECIIOKHBIS
peoOpa30BaHUsI YUCTOBBIX
BBIPKEHUM, COACPKALIUX CTETICHU
qricen, TM00 KOPHU U3 YHCell, TH00
norapu@msl 4uCe;

— CpaBHHMBATh pallMOHAILHBIC YHCIIA
MEXITy COOOM;

— OIICHMBATh U CPABHUBATH C
[PAITMOHATTLHBIMA YHCIIAMU 3HAYCHHUS
L[EJIbIX CTENIEHEN YHCell, KOPHEUN
HaTypaJbHON CTEIICHU U3 YUCEl,
norapuMoB 9ceN B IPOCTHIX
CITyJasx;

— U300paxkaTh TOYKaMH Ha YHCIOBOU
MPSIMOIA TIeJTbIE M PAIIMOHATIBHBIC YUCIIA,;
- W300paxaTh TOYKAMH Ha YHCIOBOM
MPSIMOM TIeJTbIe CTENIEHU YHCell, KOPHU
HATYpaJIbHOUM CTETIeHU U3 YHCe,
norapu(Mbl YHCEIT B MPOCTHIX CITyYasx;
BBITIOJIHSITh HECJIOMKHBIC
peoOpa3oBaHus LENbIX U APOOHO-
parroHaIbHBIX OYKBEHHBIX
BBIPAKECHMI;

BBIPAXKATh B MPOCTEUIITNX CIyJasiX U3
[PaBEHCTBA OJTHY TIEPEMEHHYIO Yepe3
JPYTHC;

— BBIYUCIITH B IPOCTHIX CIydasx
3HAUCHUS YUCIIOBBIX U OYKBEHHBIX
BBIPAXKEHUI, OCYIIIECTBIISIS
HEOOXOAMMBIC ITOACTAHOBKHU H
MpeoOpa3oBaHMS;

- W300paxaTh CXeMaTHYECKU yTol,

BCJIMYMHA KOTOPOI'O BhIpaXCHAa B

— CB0OOOJIHO ONEpPUPOBATH MOHATHIMHU:
[[€JI0€ YUCII0, ISTUMOCTh YHCEl,
OOBIKHOBEHHAS APOOB, IeCATHIHAS
IpOoOb, paroHaTBHOE YHCIIO,
npuOIKEHHOE 3HAUEHUE YUCIIa, YacTh,
ITOJIs1, OTHOIIIEHUE, MTPOIICHT,
MOBBILICHUE U MOHIKEHUE Ha 3a/1aHHOE
YHCIIO MPOIIEHTOB, MACIITA0;

— MPHUBOJIUTH MPUMEPHI YHUCE C
3aJJaHHBIMHA CBOMCTBaMH JICTUMOCTH; —
OIepUPOBATH MOHITUSIMU: JIorapupm
YKCIIa, TPUTOHOMETPUIECKas
OKPYKHOCTh, paJiaHHasl U TpaycHas
Mepa yriia, BeIMIMHA yTiia, 3aJaHHOTO
TOYKOM Ha TPUTOHOMETPUUYECKOM
OKPYKHOCTH, CHHYC, KOCUHYC, TAHTCHC
M KOTAHT€HC YTJIOB, UMEIOIINUX
MPOM3BOJILHYIO BEITUIHHY, YUCIIA € U T
BBIMIOJHSATH apu(MeTHIecKue
IMeHCTBUS, coUeTast YCTHBIC U
MMCbMEHHBIEC TPUEMBI, IPUMEHSIS IPU
HEO0OXOTUMOCTH BEIYUCITUTEIILHBIC
YCTPOMCTBA,

~ HaXOJWUTh 3HAYCHUS KOPHS
HATypaJIbHOM CTETEHH, CTeTIEHHU C
[paIlMOHATHFHBIM TTOKA3aTeNIeM,
morapudma, UCIONB3Ys MpU
HEO0OXOIUMOCTH BBIYHCITUTEILHBIC
YCTPOMCTBA,

— TMOJIb30BATHCS OLEHKOW Y MPUKHUIKON
MPU MPAKTUYECKUX pacyeTax;

— TIPOBOJMTH IO U3BECTHBIM
dbopMynaM u mpaBuIaM
npeoOpa3oBaHms OYKBEHHBIX
BBIPKEHHH, BKITFOUAIOIINX CTETICHH,
KOPHH, JorapudMbl 1
TPUTOHOMETpHYECKHE (PYHKIINU;
HAXOJIUTh 3HAYCHUS YHCIIOBBIX H
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISIS
HEe0OXOINMBIE ITOACTAHOBKHU U
npeoOpa3oBaHus;

— M300paXkaTh CXeMaTUUYECKU yToJl,
BeJIMYKMHA KOTOPOTO BBIpa)KEHA B
rpajycax WM paauaHax;

MCIIOJIb30BATh TIPU PEIICHUU 3a71a4
Ta0JIMYHbIE 3HAYCHUS
TPUTOHOMETPUYECKUX (YHKIIHH YTIIOB;
— BBINOJHSTH [IEPEBOJI BEIMUUHBI yria
13 paJIMaHHOMN MEpHI B TPATyCHYIO U
oOpaTHoO.

B 1noBceHEBHOW JKU3HU U IIPH
M3YYEHUHU JPYTUX Y4eOHBIX MPEIMETOB!




rpagycax;

— OLICHMBATh 3HAKH CHHYCA, KOCUHYCA,
TaHT'€HCa, KOTAaHTeHCa KOHKPETHBIX
YIJI0B. B ITOBCEIHEBHOM KU3HU U IIPU
M3YYEHUU JPYTUX Y4eOHBIX MPEAMETOB:
— BBIINOJHATH BBIYUCIICHUS IIPU
pEIIeHUH 33a]1a4 TPAKTUYECKOTO
XapakTepa;

— BBINOJHATH MPAKTUYECKUE PACUETHI C
MCTIOJIb30BAaHUEM ITPH HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPHAJIOB U
BBIUMCIIUTEIbHBIX YCTPONUCTB;

— COOTHOCUTH peaibHbIe BETUUYHHBI,
XapaKTEPUCTUKU OOBEKTOB
OKPYKAIOIIEero MUpa ¢ UX
KOHKPETHBIMHU YHCIIOBBIMU
3HAYCHUSIMU;

MCII0JIb30BaTh METO/Ibl OKPYIJICHUS,
MPUOTKEHUS U IPUKHUIIKH TIPU
[PEIICHUH TPAKTUYECKUX 3a7a4
MOBCE/IHEBHOM JKHU3HH.

— BBINOJHATH IEHCTBUS C YUCIOBBIMU
IMTAaHHBIMU TP PELICHUU 33]1a4
MPAKTUYECKOI0 XapakTepa U 3aj1ad u3
Pa3IMYHBIX 00JIacTel 3HAHUH,
MCIIOJIB3YS IPU HEOOXOTUMOCTH
CIIpaBOYHbBIC MAaTEPUAIIBI U
BBIUMCIUTENbHBIE YyCTPOUCTBA;

— OLICHUBATh, CPABHUBATH U
MCIIOJIb30BATh IIPU PELICHUU
MPaKTUYECKUX 3aJ1a4 YUCIIOBbIE
3HAYEHUS pealbHbIX BEINYMH,
KOHKPETHBIC YHCIIOBBIC
XapaKTePUCTUKU OOHEKTOB
OKpYXaroIlero Mupa.

YpaBHeHus u
HepaBeHCTBa

Pemiate nuHENHbIE YpaBHEHHUS U
HEPaBEHCTBA, KBaJ[paTHbIC YPaBHEHMUS;
- pemats JorapudmMudeckue
ypaBHeHus Buja log a (bx +c¢)=du
[IPOCTEUIINE HEPABEHCTBA BUIA
logax<d,

— pemIaTh MoKa3aTelbHbIC ypaBHEHHUS,
BHs1a abx+c = d (rae d MokHO
MPEJCTaBUTh B BUJIE CTETICHH C
OCHOBaHHEM @) ¥ MIPOCTEUIIINE
HEpaBEHCTBA BU/IA

ax< d (rae d MOXKHO MPeICTaBUTh B
BIJIC CTETIEHU C OCHOBAaHUEM a);.

— TPUBOJUTH HECKOJILKO MPHUMEPOB
KOpPHEH ITPOCTEUIIEro
TPUTOHOMETPUUYECKOTO YPaBHEHUS
BHJIa: Sin X = a, cos X = a, tg X =4, Ctg X
= a, I71e @ — TAOJIMYHOE 3HAUCHHE
COOTBETCTBYIOLIECH
TPUTOHOMETPUUYECKON (PYHKIIUH.

B noBceIHEBHOM KU3HU U TIPU
M3y4eHUH JPYTUX MPEIMETOB:
COCTaBIISITh M peIlaTh YPaBHEHUS U
CHCTEMBI YPaBHEHUH TIPH pEIICHUN
HECIIOKHBIX MMPAKTUYECKHX 3a/1a4.

Pemate panuoHaJIbHbIE,
roKa3aTesbHbIC U JJorapudmudeckue
YPaBHEHUS U HEPABEHCTBA,
[IPOCTEHIINE UPPALUOHATIbHBIE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

~ HCIIOJIB30BATh METO/bI PELICHUS
YPaBHEHHI: IPUBEACHUE K BULY
(ITPOU3BEACHHUE PABHO HYJIIO» WU
«(YaCTHOE PAaBHO HYJIIO», 3aMEHa
MEePEMEHHBIX;

 HCIIOJIb30BaTh METOJ MHTEPBAJIOB
IJIS1 PELLICHHS] HEPABEHCTB;

— HCIIOJIB30BaTh rpa)uueckuii MeTo
1S TPUOJIMKEHHOTO PELICHUS
YPaBHEHUH U HEPABEHCTB;

- u300paxarb Ha
TPUTOHOMETPUUECKON OKPYKHOCTH
MHOYECTBO PEIIEHUIN MTPOCTEUIINX
TPUTOHOMETPUUECKHUX YPaBHEHUN U
HEPaBEHCTB;

— BBIMIOJIHATH OTOOP KOpHEH
YPaBHEHUH WM PEIIEHUN HEPABEHCTB B
COOTBETCTBUU C JIOTOJIHUTEIbHBIMU
YCIIOBUSIMU M OIpaHUYeHUsIMU. B
MOBCEIHEBHOM JKU3HU U NTPU U3yYEHUHN
MPYTruX y4eOHBIX MPEAMETOB:

— COCTaBJISTh U PEIaTh ypaBHEHUS,
CHUCTEMBI ypaBHEHUI U HEpaBEHCTBaA
[IPU PELICHNH 33a4 IPYTUX Y4eOHbIX
[IPEAMETOB;

— HCIOJIb30BaTh YPABHCHUS U
HEPAaBEHCTBA I IOCTPOEHMSI U




MCCIIEIOBAHUS TPOCTEUILINX
MAaTEMATHUYCCKUX MOI[GHGP'I peaJII:HBIX
CUTYallMil WK NPUKIAAHBIX 3a]1a4;

— YMETb HHTEPIPETUPOBATH
MOJTYyYECHHBIN MPU PEIICHUU YPaBHEHUSI,
HepaBeHCTBa NI CUCTEMBI pesyanaT,
OIICHUBATH €r0 MPaBIONOI00KE B
KOHTEKCTE 3a/IaHHOU peaIbHOMN
CUTYallMM WM TPUKJIAIHON 3a7a4H.

DYyHKIUH

OnepupoBaTh Ha 0a30BOM ypOBHE
MOHSITUSIMU: 3aBUCIMOCTh BEJIMYUH,
(yHKLMSA, apTYMEHT U 3HAYCHHE
byHKIIMH, 00J1aCTh ONIpeeIeHUs 1
MHOECTBO 3HAUCHHUH (DYHKIIHH,
rpaduk 3aBUCUMOCTH, TpaduK
(GyHKIMH, HYJIU QYHKIUU, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA, BO3pAaCTaHUE HA
YICIIOBOM IPOMEXKYTKE, YObIBaHHE HA
YIICIIOBOM ITPOMEXYTKE, HAUOOIbIIIEE U
HarMEHbIIIee 3HaUeHUE PYHKIUU HA
YICIIOBOM ITPOMEXKYTKE,
nepuoauieckas GyHKIUs, TIEPHOL;

— OIepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSAMHU: TIPsIMast U OOpaTHAS
[POMOPLIUOHAILHOCTD JIMHEHHAS,
KBaJ[paTHYHAs, JJOTapupMUIEcKas u
noka3zarenabHas (QyHKINH,
TPUTOHOMETPHUYECKUE (PYHKITHH;

- pacro3HaBath rpaduku
HIIEMEHTAPHBIX QYHKIUN: TPAMON U
00paTHOM POMOPIIMOHATEHOCTH,
JIMHEMHOM, KBaJAPaTUYHOM,
norapu(MUUECKON U MOKa3aTeIbHOU
(yHKLUH, TPUTOHOMETPHUYECKUX
yHKuMiA;

— COOTHOCHUTB Tpa(MKH 3JI€MEHTAPHBIX
byHKIMI: npsMoil 1 oOpaTHON
[IPONIOPLIMOHATIBHOCTH, TUHEUHOM,
KBaJIpaTUYHOM, Jorapudmuyeckoit u
Moka3aTeabHON QYHKIUA,
TPUTOHOMETPUUECKUX (PYHKIIMH C
(opMynaMu, KOTOPEIMU OHU 33/1aHBI;
— HaXOJUTb 0 TpapuKy NpUOINKEHHO
3HaYeHUs (QYHKIHUU B 33/1aHHBIX
TOUKAaXx;

— OIIpeaeNsATh Mo rpaduKy CBOHCTBA
byHKIMA (HYJIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXKYTKHU
MOHOTOHHOCTH, HauOOJIbIIINE U
HAaUMEHBIIINE 3HAYECHUS U T.I1.);

— CTPOMTH 3CKU3 rpaduka QyHKINH,
YIOBJIETBOPSIOLLEH IIPUBEECHHOMY

HaOOpy yCIOBUH (TIPOMEKYTKH

OnepupoBaTh NOHITUIMHU:
3aBUCUMOCTb BEJIUYUH, (QyHKIIMS,
ApryMEHT U 3HaueHHe (QyHKIHH,
00J1aCTh ONpEESICHUs] U MHOXKECTBO
3HaYeHUIN yHKUMH, TpaduK
3aBUCUMOCTH, I'paduK GYHKLINHU, HYJIU
(yHKIIMH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAacTaHUE Ha
YICIOBOM ITPOMEXYTKE, YObIBaHNE HA
YHCIOBOM ITPOMEXYTKE, HanboJIblIee U
HaMMEHbIIIee 3HaUeHUE (PYHKIMH Ha
YHCIOBOM ITPOMEXYTKE,
nepuonuieckast QyHKIUs, TIEPHO/I,
YeTHas U HedeTHast QyHKIHY;

— ONEPHUPOBATH MOHATHIMU: TIPSIMast 1
0OpaTHas MPONOPIUOHAIBHOCTD,
ITMHEWHas, KBalpaTHIHAs,
iorapumMuyuecKas ¥ rnokasareabHast
byHKINH,

TPUTOHOMETPHUUYECKUE (PYHKINH;

— ONpeAensaTh 3HaYeHHe (PYHKLINHU 1O
3HAYECHUIO apryMEHTa IPU Pa3IUuHbIX
criocobax 3aJaHus QyHKINH;

CTPOUTH IpapUKH U3YUEHHBIX

(b yHKIIHI;

— OIMCBIBATH MO TpaduKy U B
MPOCTEUIINX CITydasx 1mo Gopmye
MOBEICHUE U CBOMCTBA (DYHKIIMIA,
HAXOJUTh 110 TpaduKy PYHKIHH
HanOOJIbIINE M HAUMEHbIIINE 3HAYCHHUS;
CTPOUTH 3CcKH3 rpaduka QyHKIUH,
YIOBJIETBOPSIIOLIEN IPUBEACHHOMY
HaOOpy yCIoBHil (TPOMEKYTKH
BO3pacTaHMs/yObIBaHUS, 3HAUEHUE
(yHKIINU B 32IaHHON TOYKE, TOYKH
HKCTPEMYMOB, aCUMIITOTHI, HYJTH
(bYHKIIUH U T.]11.);

— pelath ypaBHEHUs, pocTeimme
CHCTEMBl ypaBHEHUH, UCIIOJIb3Ys
cBoiicTBa QyHKUUH 1 uX rpa¢pukoB. B
MOBCEIHEBHOM KU3HU U IIPU U3YyYEHUU
MPYTruX y4eOHBIX MPEAMETOB:

— OMpenessaTh Mo rpaduKkam 1
MCTIOJIb30BATh JUUISl PeILICHHS
NPUKJIAJHBIX 33/1a4 CBOIMCTBA pealbHbIX




BO3pacTaHus / yObIBaHMS, 3HAUCHUE
(GYHKIIUY B 33JaHHON TOYKE, TOYKU
PKCTPEMYMOB U T.1.). B moBceHeBHOM
PKU3HU U TIPU U3YYCHUU APYTUX
[PEIMETOB:

— OIpEeaeIsATh M0 rpaduKkaM CBOWCTBA
peasbHBIX MPOIECCOB U 3aBUCUMOCTEMH
(HanOOJIBIITNE ¥ HAMMEHBIITUE
3HAYCHUS, IPOMEKYTKH BO3pAaCTaHUS U
yObIBaHUS, IPOMEKYTKU
3HAKOIMOCTOSIHCTBA U T.11.);

- HWHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOM
CUTYallUU.

MPOIECCOB M 3aBUCUMOCTEM
(HanOOIBIITNE ¥ HANMEHBIIIHE
BHAYEHMUs], IPOMEKYTKH BO3paCTaHUs U
yObIBaHMS (QYHKIIUU, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPUOJ,
U T.IL.);

- HMHTEpIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM IPaAKTHYECKOM
CUTYyalluu;

— OIpenessATh Mo rpadukam
[IPOCTEUIINE XapAKTEPUCTUKU
MEPUOANYECKHUX IIPOLIECCOB B
OHOJIOTHH, SKOHOMHUKE, MY3BbIKE,
PaaMOCBA3U U Jp. (aMILTUTY/a, IEPUOLT
W T.I1.).

JJ1eMEeHThI
MAaTeMaTHYeCKOro
aHAJIN3a

OnepupoBaTb Ha 6a30BOM ypOBHE
MOHITUSIMH: IPOU3BOIHASL (DYHKIUU B
TOYKE, KacaTeslbHas K TpaguKy
byHKIIH, TPOU3BOIHAS (HYHKIHH; —
OINpeeATh 3HAUYCHHE [TPOU3BOIHOM
(GYHKIIMH B TOUKE 1O U300paKEHUIO
KacaTeJIbHOH K TpaduKy, MPOBEICHHOM
B OTOI TOUKE;

— pellaTh HECJIOXKHbIE 3a7jaun Ha
[IPUMEHEHUE CBS3H MEXIY
POMEKYTKAMU MOHOTOHHOCTH U
TOYKaMU SKCTpeMyMa (QyHKIUH, C
OJIHOW CTOPOHBI, U IIPOMEXKYTKaAMHU
3HAKOMOCTOSIHCTBA U HYJISIMU
[POM3BOTHON ATON (PYHKIIUU

— C IpYyrou.

B noBceHEeBHOM KU3HU U ITPU
VN3Y4YEHUHU APYTUX PEAMETOB:

— MOJIb3YACh TpadMKaMU, CPABHUBATD
CKOpOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) WU
CKOpPOCTH YObIBaHMSI (TaieHUs,
CHU)KEHUSI, yMEHbBILIEHUS U T.I1.)
BEJIMYMH B PEAJIBHBIX MPOLIECCAX;

— COOTHOCHUTH I'paKH peabHbIX
[MPOLECCOB U 3aBUCUMOCTEN C UX
ONHMCAHUSAMHU, BKIIOYAIOIIUMHU
XapaKTEpUCTHUKU CKOPOCTH U3MEHEHHUS
(OBICTPBI POCT, IUTABHOE MOHKEHUE U
T.1.);

— HCIIOJIb30BaTh TIpadUKU peabHbBIX
[POLIECCOB ISl PEIICHUS HECIOXKHBIX]
NPUKIAJAHBIX 3a7ad, B TOM YHCJe
ornpezenss Mo rpaguKy CKOpoCTbh XO/a)
porecca.

OnepupoBaTh MOHITUIMHU:
MPON3BOIHAS (PYHKIIUH B TOUKE,
KacaTenbHast K rpaduKy QyHKIUH,
MPOM3BOIHAS (DYHKIUH;

— BBIUUCIATH IPOU3BOAHYIO
OIHOYJIEHA, MHOTO4JIEHA, KBaJPaTHOTO
KOpHSI, IPOU3BOHYIO CYMMBI ()yHKIINH;
— BBIYUCJIATH IPOU3BOJIHBIC
DIIEMEHTAPHBIX (DYHKIMNA U UX
KOMOWHAIIMH, UCII0JIb3Ysl CIIPABOYHbIE
MaTepHalbl; — HCCIEN0BaTh B
MPOCTEHIINX CIydasx GYHKINU HA
MOHOTOHHOCTb, HAXOJIUTh HAMOOJIbLIINE
Y HaMEHbINE 3HauUeHUs yHKIHH,
CTPOUTH Tpa)K¥ MHOTOUJIEHOB U
MPOCTEUIINX pAllMOHAIBHBIX (PYHKIUIHA
C UCIIOJIB30BAHUEM allapara
MaTeMaTHYECKOro aHaimsa. B
MOBCEIHEBHOM JKU3HU U IIPU U3YUEHHUH
PYTUX y4eOHBIX MPEIMETOB:

— pelaTh NpUKIIAIHbIE 3a7auu U3
Ouosioruu, GU3NKH, XUMUHU, SKOHOMUKHU
U IpYTUX NPEIMETOB, CBSI3aHHBIE C
MCCIIEJOBAaHNEM XapaKTEPUCTUK
[pEAIbHBIX MPOLIECCOB, HAXOXKACHUEM
HarOOJBIINX U HAMMEHBIINX 3HAUYCHHH,
CKOPOCTH M YCKOPEHHS U T.I1.;
WHTEPIIPETUPOBATH ITOITYYECHHbIE
[pE3YJIbTATHI.




CTaTUCTHK a U
Teopusi
BEePOSATHOCTEN,
VIOTMKA U
KOMOMHATOPUKA

OrnepupoBaTh Ha 6a30BOM YpPOBHE
OCHOBHBEIMM OIIHCATEIbHBIMU
XapaKTepUCTUKAMH YMCIOBOr0 Habopa:
cpenHee apupMeTHIecKoe, MeInaHa,
HanOOJIbIIICe U HAMMEHBIIICE 3HAYCHHUS;
- omepupoBaTh Ha 0a30BOM YpOBHE
MOHSATUSMH: YaCTOTa M BEPOSATHOCTH
COOBITHS, CITy4aliHBIN BBIOOD, OTBITHI C
[PAaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMU
COOBITHSIMU;

BBEIYHCIIATH BEPOITHOCTH COOBITUI Ha
OCHOBE I10JICUETa YKCJIa HCXOJI0B.

B noBcenHeBHOM KU3HU U TIPU
M3y4EHUU APYTUX MPEAMETOB: —
OIICHUBATh U CPAaBHUBATh B IIPOCTHIX
CITy4asix BEPOSTHOCTU COOBITUH B
[peaJbHOU KU3HU;

— YUTaTh, COTIOCTABIIATH, CDABHUBATH,
MHTEPIPETUPOBATH B MPOCTHIX CIyYasix
[peabHbIC TaHHbIE, PE/ICTABIICHHBIE B
BHJIC TAOJINII, TUArPaMM, IPapUKOB

MeTh npeacTaBiaeHUE O JUCKPETHBIX U
HEIPEPBIBHBIX CIIYYalHBIX BETMYUHAX U
jpactpeieNIeHusAX, O HE3aBUCUMOCTHU
CIIy4aiHBIX BEJIUYMH;

—~ HMETb MPEJCTABICHUE O
MaTEeMaTHYeCKOM OKUJIAHUU U
ITACIIEPCUU CITyYallHbIX BEJIMYUH;

UMETh IIpEJICTaBICHHE 0
HOPMaJIbHOM pacupeneneHuu y
[IpUMepax HOPMaJIbHO PACIPEEICHHbBIX
CIy4yalHbIX BEJINYHH;

MOHUMATh CyTh 3aKOHA OOJBIINX YHCEI
M BBIOOPOYHOrO MeETOJa HM3MEPEHHUs
BEPOSITHOCTEM;

UMETh MpeJICTaBlIeHNE 00 YCIOBHOMN
BEPOATHOCTH U O MOJIHON BEPOSITHOCTH,
[IPUMEHATH UX B PELICHUHU 33]1a4;

— HMETb MPEJCTABICHUE O BAXKHBIX
YaCTHBIX BUJIAX PACIPEACIICHUN U
MPUMEHATH UX B PEIICHHUH 33/1a4;

—~ HMMETb NPEJCTABICHUE O KOPPEIALUU
CIyYalHBIX BEJIMYMH, O JINHEHHON
perpeccuu

B noBceHeBHOM KU3HU U TIPU
M3yYEHUU JPYTUX MPEIMETOB: —
BBHIYHUCIISITH WJIM OIEHUBATh
BEPOATHOCTH COOBITHI B peallbHOMN
PKU3HMU;

— BBIOMpATh MOAXOSIINE METObI
MpecTaBiIeHust U 00pabOTKU TaHHBIX;

— YMETb pellaTh HECIOXKHBIE 33/1a4U Ha
MPUMEHEHHE 3aKOHA OOJBIINX YUCEI B
COLIMOJIOT MU, CTPAXOBaHHH,
31paBOOXPAaHEHUH,

oOecriedeHnH 6€30MacHOCTH HACETICHUS
B UpE3BbIYAIHBIX CUTYyALUSIX

TexcToBBIE 3a1aYH

PemaTh HeCII0XKHBIC TEKCTOBBIC 3a]a4U
[PA3HBIX TUIIOB;

- aHAIM3MPOBATH YCIOBUE 3aJa4H,
[pH HEOOXOTMMOCTH CTPOUTH JIJIS €€
pelIeHrs MaTeMaTHYECKYIO MOJIEIb;

— TOHHMATh M MCITOJIH30BaTh JJIs
pelieHus 3aaaun nH}popmaIuio,
[IPEICTABICHHYIO B BHJIC TEKCTOBOW 1
CHMBOJILHOH 3aIIMCH, CXEM, TaOJIHIIL,
uarpamm, rpauKoB, pPUCYHKOB;

— JeWCTBOBATH MO aJTOPUTMY,
COJICpIKaIeMyCsl B YCIIOBUH 3aa4uH; —
HCIIOJIb30BATh JIOTHUCCKHE
PACCYXICHHMSI IPU PEIICHUH 3aJIa4H; —
paboTaTh C U30BITOYHBIMU YCIIOBUSIMH,
BBIOMpAst U3 Bcel MH(opMaInu,
aHHBIC, HEOOXOAMMBIE JIJISl PEIICHUS

3aJaun;

Permiate 3a1a4u pa3HbIX TUIIOB, B TOM
MUCIIE 3a7a41 ITOBBIIEHHOW TPYIHOCTH;
BBIOMPATh ONTHMAJIbHBII METO/]
PEIICHHS 3a]1a91, pAaCCMaTPHBAs
pa3INYHbIE METOBI;
— CTPOHTH MOJCIIb pCUICHUA 3a1a4H,
MIPOBOJIUTH JJOKa3aTeIbHbIE
pacCyKIeHNUS;
— pematk 3a7a4yu, TpeOyromme
nepedopa BapuaHTOB, MPOBEPKHU
YCIIOBHA, BBIOOpa OMTUMAIIBHOTO
pe3yibTara;
~ aHaAJIU3UPOBATH U UHTEPIPETUPOBATH
pE3yIbTaThl B KOHTEKCTE YCIOBUS
3aJjauu, BEIOUPATh PELIeHUs, He
MPOTHBOPEYAINE KOHTEKCTY;
~ MEPEBOAUTH IIPU PELICHUH 3a1a4u
nH(OopMaIro 13 0THON HOPMBI B




— OCYIIECTBIISITH HECIIOKHBIN 1epedop
BO3MOJXKHBIX PEIICHUH, BRIOMpAs U3 HUX
ONTUMAJILHOE MO0 KPUTEPHUSIM,
c(hOpMYyJIUPOBAHHBIM B YCIIOBHH,

— aHAJIU3UPOBATh U UHTEPIPETUPOBATH
MOJIyYCHHBIC PEIICHUSI B KOHTEKCTE
YCIIOBUS 3a]]aui, BEIOUPATh PEIICHNUS,
HE IPOTUBOpEYAIINE KOHTEKCTY;

- pelaTh 3a7aud Ha pacyer
CTOMMOCTH TOKYIIOK, YCIIYT, MIO€3/10K U
T.I1.;

— peuiaTh HECJIOXKHBIC 3a7a4H,
CBSI3aHHBIE C JIOJIEBBIM yYaCTHEM BO
BJIaJICHUN (PUPMOU, TIPEITPUITHEM,
HEABH)KUMOCTBIO;

— pemiath 3a7a4M Ha MPOCThIE
MPOLIEHTHI (CUCTEMBI CKUIOK,
KOMUCCHH) U Ha BBIYUCIICHUE CIIOKHBIX
MPOLIEHTOB B PA3JIMYHBIX CXEMax
BKJIQJIOB, KPEJUTOB U UIIOTEK;

- pelaTh NpakKTHUYECKUe 3aauu,
TpeOYIOIINE UCTIOIb30BAHMS
OTPUIATENILHBIX YHCET: Ha
oTpeieJICHUuE TEMIIEPaTyphl, Ha
orpeziesieHUe MOJI0KEHHUS Ha
BPEMEHHON ocH (10 Hallel Apbl U
MOCJIe), HA IBUKEHUE JICHEKHBIX
cpencTB (mpuxoj/pacxon), Ha
ornpezesneHue riIyorH bl

/BBLICOTEI U T.I1.;

— HCIOJIb30BaTh NOHATHE MacliTadba
TSI HAXOKJICHHSI PACCTOSIHUN U ITTUH
Ha KapTax, MJIaHaX MECTHOCTH, IJIaHaX
MOMEIIEHUH, BEIKpOIKaX, Ipu padboTe
Ha KOMITBIOTEPE U T.II.

B noBceHeBHOM KU3HU U MPU
M3yYEHUH APYTUX MPEAMETOB:

- peraTh HECIOXKHbIE PAKTHUYECKUE
3a/1auy, BOZHUKAIONINE B CUTYAIUIX
[MOBCETHEBHOW KU3HU.

IMPYTYI0, UCIIOJIB3YS MPU
HEOOXOAUMOCTH CXEMBI, TAOIHIIBI,

rpauKu, 1uarpaMMsl;

B 1noBceHEBHOW KU3HU U IIPH
M3y4EHUH JPYTUX MPEeIMETOB:

— pelaTh NpakTUYECKUE 3a7auu U
3aJjauu U3 IpYTUX MpeIMETOB

I'eomerpus

OnepupoBath Ha 6a30BOM YpOBHE
TTOHATUAMMN.

TOYKa, MpsMasi, IIIOCKOCTh B
MPOCTPAHCTBE, MAPaIETLHOCTh U
MEPICHAUKYIIAPHOCTD MMPAMBIX U
[IOCKOCTEH;

— paclio3HaBaTb OCHOBHBLIC BUbI
MHOTOTPaHHHUKOB (IIpU3Ma, MUpaMuaa,
MPSIMOYTOJIBHBIN Mapaieenune],
Ky0);

— n3o0paxkaTh U3ydaemble (GUTYPHI OT
IPYKHU U C IPUMCHCHUECM ITPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

OnepupoBaTh MOHATHUSIMU: TOUKA,
rpsimas,

MIOCKOCTh B TIPOCTPAHCTRBE,
MapauieTbHOCTh U
MEPNCHAUKYIIAPHOCTD IMPAMBIX U
ILIOCKOCTEH;

— OIPUMCHATD OJIA PCIICHUA 3a1a4
reoMeTpHUecKue (PaKThl, €CIU yCIOBUS
MPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe;
— pemaTh 3a7a4d Ha HAXOXKJICHUE
reOMETPUYECKUX BEJIMYUH 10 00pas3iam
HJIN aJITOPUTMAM;

— Jenath (BBIHOCHBIC) TIJIOCKHE

— JIeNaTth (BBIHOCHBIC) TJIOCKHE]

YEePTEKH U3 PUCYHKOB 0O'bEMHBIX




YEpTE)KU U3  PUCYHKOB  IPOCTBIX
00BEMHBIX (UTyp: BHI CBEPXY, COOKY,
CHU3Y;

— W3BJIEKATh WH()OPMAIIUIO O
[IPOCTPAHCTBEHHBIX [€OMETPUUECKUX
¢durypax, npeacTaBiIeHHYIO Ha
YepTeKax U pUCYHKaX;

- npumMeHsTh Teopemy [ludaropa npu
BBIUMCIICHUH JIEMEHTOB
CTEPEOMETPUIECKUX (PUTYD

; — HaXOAUTh OOBEMBI U IIOLIAAN
[NOBEPXHOCTEH ITPOCTEUILINX
MHOI'OI'PaHHUKOB C IIPUMEHEHUEM
bopmyu;

— pacro3HaBaTh OCHOBHBIE BUbI TEJ
BpaleHus (KOHYC, MIIUHAP, chepa u
ap);

— HaXOJIUTh OOBEMBI H IIOMIAH
[MOBEPXHOCTEU MPOCTEUILINX
MHOTOT'PAaHHHKOB U TEJI BpAILIEHUS C
pUMEHEHHEM (OpMYIL.

B moBceHEBHO JKU3HU | MIPH
M3y4eHUH JPYTUX IPEIMETOB:

— COOTHOCHUTbH a0CTPaKTHBIE
reOMETPUYECKUE MOHATHS U (PaKThl C
[pEATbHBIMU JKU3HEHHBIMU OOBEKTaMH 1
CUTYaIHsIMU;

— HCIOJIb30BaTh CBOWCTBA
MIPOCTPAHCTBEHHBIX T€OMETPHUIECKUX
(buryp 1is pereHus TUIOBBIX 3a1a4
MPaKTUYECKOTO CO/ICPIKaHUS |

— COOTHOCHTb IUIOIIAN MOBEPXHOCTEHN
TEJI OTMHAKOBOUM (POPMBI pa3IMIHOTO
pasmepa;

— COOTHOCHUTb 00bEMBI COCYIOB
0JIMHAKOBOM (POPMBI pa3IMYHOIO
[pazmepa;

— OLIEHUBATh (POPMY MIPABHIBHOTO
MHOTOTpaHHHKA MTOCTIe CITUIIOB, CPE30B
U T.1. (OTIpeeNATh KOJIMYECTBO
BEPIINH, pedep U rpaHeil MoIydeHHBIX
MHOTOI'PaHHHKOB)

(buryp, B TOM 4UCIIe PUCOBATh BUJ]
CBEpXY, COOKY, CTPOUTH CEUCHUS
MHOTOTPaHHUKOB;

— W3BJIEKATh, UHTEPIIPETUPOBATH U
rpeoOpa3oBbIBaTh HHPOPMAIIHIO O
reOMETPHUECKUX (PUrypax,
[PE/ICTABICHHYIO Ha YePTEKaX;
MPUMEHSITh T€OMETpUIECKHe (DaKThI
TSI pEIIeHUs 3a/1a4, B TOM YHCIIe
MPE/IOIarafoIuX HECKOIbKO IaroB
peleHus;

— OIMCBIBATh B3aUMHOE PACIIONI0KEHUE
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
(bopMyIHpOBaTH CBOWCTBA U IPU3HAKU
uryp;

ITOKa3bIBaTh T€OMETPUIECCKHE
YTBEPIKICHHUS;

— BJAJETh CTAHIAPTHOU
KiaccuuKalyend IpoCTPaHCTBEHHBIX
buryp (mupamuibl, IPU3MBI,
napasuieNenune/ibl);

— HAXOIUTh 0OBEMBI H ILJIONIAIN
MOBEPXHOCTEH T€OMETPUIECKUX TEI C
npuMeHeHneM Gopmyir;

— BBIUUCIISATH PACCTOSIHUS U YTJIbI B
MPOCTPAHCTBE.

B 1oBCe/THEBHOM )XKU3HU U ITPU
M3YYEHUU JPYTUX MPEIMETOB:
MCIIOJIB30BaTh CBOKCTBA
reOMETPUUYECKUX QUTYp I peIIeHuUs
3ajiad MPaKTHIECKOTO XapakTepa u
3aja4 U3 Ipyrux obmacTei 3SHaHMi

Koopaunarsi
BEKTOPOB

- OmnepupoBath Ha 6a30BOM YpOBHE
MOHSITHEM JICKAPTOBBI KOOPIUHATHI B
[IPOCTPAHCTBE;

- HAXOJHWTh KOOPJIWHATHI BEPIINH Kyba
U TIPSIMOYTOJILHOTO MapaJiiesienumnena

OnepupoBaTh NOHATHAMH J1€KAPTOBBI
KOOpJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpa, paBEHCTBO BEKTOPOB,
KOOpJAMHATBI BEKTOPA, YIOJl MEXTY
BEKTOpPaMH, CKaJIIPHOE TIPOU3BE/ICHUE
BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHI;

— HAaxOJWUThb PACCTOSTHUE MEXAY ABYMS
TOYKAMH, CyMMY BEKTOPOB U
[MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI
MEX/1y BEKTOPaMH, CKaJISIPHOE
[IPOU3BEICHNE, PACKIIAAbIBATh BEKTOP
110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM,;




— 3a/1aBaTh TIOCKOCTh YPaBHEHHEM B
NEeKapTOBOI crcTeMe KOOPAMHAT
peraTh MPOCTEHINTIE 3a1a41
BBEJCHUEM BEKTOPHOTO Oa3uca

Hctopus OnucelBaTh OTAEIBHBIC BbIaomuecs  |[IpencTaBiaTh BKIIAJ BbIIAIOIINXCS
MATeMaTHKHU [pE3yJbTaThl, IIOJYYEHHBIE B XOE MaTEMaTUKOB B pa3BUTHE MaTEMaTUKU
pa3sBUTHS MAaTEMAaTUKU KaK HAyKH; U MHBIX HAYYHBIX 00JIacTeH;
— 3HaTh IPUMEPBl MATEMAaTHUYECKUX [~ IOHUMATh POJIb MaTEMaTHKU B
OTKPBITHI U X aBTOPOB B CBA3H C passutuu Poccun
OTEYECTBEHHOW ¥ BCEMUPHOU
MCTOpUEH;
— INOHMMATb POJIb MAaTEMATUKH B
passutuu Poccuu.
MeTtoabl [IpriMeHsTh U3BECTHBIE METOABI IpU  |ICTI0/1b30BaTh OCHOBHBIE METO/IbI
MaTeMaTHKHU PELIEHUN CTaHIapPTHBIX T0Ka3aTelIbCTBa, IPOBOAUTH

MaTeMaTUYECKUX 3a]1ay4;
- 3ameydarb M XapaKTepU30BaATh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
OKPY>KarOIIEeH TeUCTBUTEIBHOCTH;

- NOPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B
[PUPOJAE, B TOM YHUCIIE
XapaKTEPU3YIOLINX KPacoTy U
COBEPILIECHCTBO OKPY>KAOLIETO MUPa U
[MPOU3BEIACHUN UCKYCCTBA

TOKa3aTeJIbCTBO U BBIIIOJIHATh
OIIPOBEPIKEHUE;

— IHPUMEHATH OCHOBHBIE METO/bI
pELICHU MaTEMaTHYECKUX 3a/1a4;

- Ha OCHOBE MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHU B IIPUPOJIE
XapaKkTEepU30BaTh KPAcoTy U
COBEPILEHCTBO OKPYKAIOIIETO MUPA U
MIPOU3BEICHUNA UCKYCCTBA,

[IPUMEHSATD [IPOCTEUILINE IPOrPAMMHBIE
CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPH

[PCIICHUN MAaTCMAaTUYCCKUX 3a1a4.




1. PeryasiTuBHBIC YHHBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
BbINyCKHUK HAYYUTCH:

—~ CaMOCTOSITEJILHO OIPEAEHATh ILIENH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH, IO

KOTOPBIM MOYXHO OINPEIEIUTh, YTO LEIb JOCTUTHYTA;

—~ OLICHUBATh BO3MOKHBIE IMMOCJIEACTBUS JTOCTHMIKEHUS ITOCTABICHHOW LIENU B

JeSITeTbHOCTU, COOCTBEHHOMN >KU3HU M KU3HU OKPYKAIOIIUX JIIOJIE, OCHOBBIBAsICh

Ha COOOpaKEHUSIX STUKU U MOpaH;

—~ CTaBUTh U (POPMYyIUPOBATh COOCTBEHHBIC 3aJa4dl B 0Opa3oBaTEIbHOU

JEeSITEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

—~ OlLICHUBATh PECYpChl, B TOM UHCII€ BpeMsi U Jpyrue HeMaTepUATbLHBIC

pecypchl, HEOOXOAUMBIE JJIsI JOCTUKEHUS MMOCTABJICHHOM 11€J1H;

—~ BBIOMpATh MYTh JOCTMIKEHUS 11€JIH, MJIAHUPOBATh PEIICHUE MOCTABICHHBIX

3aJla4, ONTUMU3UPYS MaTepUaibHbIe U HEMaTepUaIbHbIC 3aTPaThl;

—~ OpraHu30BbIBaTh JI(MGEKTUBHBIN TIOUCK PECYpCcOB, HEOOXOIUMBIX IS

JOCTUKEHUSI IOCTABIICHHOM 1IENH;

—~ COIOCTABIISATh TMOJYYEHHBIA PE3yJbTaT JEATEIbHOCTH C NOCTAaBICHHOU

3apaHee LETbIO.

2. ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHS
BbINyCKHUK HAYYHTCH:

— HUCKaTh U HaXOJUTh OOOOIIEHHBIE CIIOCOOBI pEIICHUS 3ajJay, B TOM YHUCIE,

OCYILECTBJIATh PA3BEPHYTHIM MH(OOPMAIMOHHBIN TOUCK U CTaBUTh HA €r0 OCHOBE

HOBbIE (Y4eOHbIE U TO3HABATEIbHBIC) 3a/1aUH;

—~ KPUTHUYECKU OILIEHUBAaTh W HWHTEPHPETUPOBATH HHOOPMAIIUIO C Pa3HbIX

MO3UIUM, pacno3HaBaTh W (PUKCUPOBATH MOPOTUBOPEYUS B HHGOOPMAIMOHHBIX

HCTOYHUKAX;

—~ HCHOJB30BAaTh  pa3IMYHbIE MOJEJIbHO-CXEMAaTUYECKUe CpeAcTBa s

MPEJACTABIICHUSI CYUIECTBEHHBIX CBSI3€M M OTHOLICHUW, a TaKXe IPOTUBOPECYHUM,

BBISIBJICHHBIX B MH(POPMAIITMOHHBIX UCTOUYHUKAX;

—~ HAaXOJUTh U NPUBOJIUTh KPUTUUYECKHUE apTyYMEHTHI B OTHOIIIEHUU ACUCTBUU U

CYKJIEHUH IPYTOro; CHOKOMHO U Pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEYaHUSIM

B OTHOIIEHWHW COOCTBEHHOTO CYXJICHHUsS, paccMarpuBaTh HUX KaK pecypc

COOCTBEHHOTO Pa3BUTHSI;

—~ BBIXOJUTh 32  paMKH  Y4YeOHOTro MpeaMera ¢ OCYIIECTBIATH

LIeJICHANPaBJI€HHbIM TMOWCK BO3MOYXHOCTEH ISl IIMPOKOTO NEpeHoca CPEACTB M

CIIOCOOOB JICUCTBUSI;

—~ BBICTPAnBaTh WHAUBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS

OTPAaHUYCHUSI CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHbIC OTPAaHUYCHUS;

—~ MEHSTh U yJep>KUBATh Pa3HbIC MO3UIIUHU B TTIO3HABATEIILHOM /IS TEILHOCTH.
3. KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
BbINyCKHUK HAYYHTCH:

—~ OCYILIECTBJIATH JIEJIOBYIO KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO

B3pOCIBIMU (KaK BHYTpH 0Opa30BaTEIbHOW OpraHU3alllK, TaK U 3a €€ mpejeiiamMmu),

MoI0upaTh MAPTHEPOB IS JACIOBOM KOMMYHHUKAIIMM HCXOAS W3 COOOpaKeHUI

pe3yJIbTAaTUBHOCTHU B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATUH;

—~ MPU OCYIIECTBICHUU TPYMIOBOU PabOTHI OBITh KaK PYKOBOJHUTEIEM, TaK U

YJIEHOM KOMaHJIbl B Pa3HbIX pOJIsIX (reHepaTtop uJlei, KPUTUK, HUCIOJIHUTEb,

BBICTYTIAIOLIHHI, SKCIIEPT U T.1.);



—~ KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX PpEajIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

—~ pa3BEpPHYTO, JIOTUYHO W TOYHO U3JlaraTh CBOIO TOYKY 3pEHHUSI C
UCTI0JIb30BAHUEM aJI€KBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

—~ pacno3HaBaTh KOH(PJIMKTONCHHBIE CUTYallud U MPEI0TBpaIlaTh KOHMIUKTHI
0 WX akTUBHOW (¢a3bl, BBICTpaWBaThL [ICJIOBYI0 U  00pa30BaTENIbHYIO
KOMMYHHUKAITAIO, U30erasi TMYHOCTHBIX OICHOYHBIX CYXKICHUMN.

Ilnanupyemblie npeaMeTHbIE pe3yabTaThbl 0cBoeHus OOII

Ha ypoBne cpexgnero obmiero o6paszoBanusi B coorBerctBuu ¢ ®I'OC COO,
IIOMUMO TPAJULUOHHBIX JIByX TpYyIIl pPE3yJbTaTOB «BBIMYCKHUK HAy4YUTCS» U
«BBIMYCKHUK TOJIYYUT BO3MOXKHOCTh HAYUYMUTBHCS», UYTO paHEEe [IeNajloch B
crpykrype IIOOIIl HavanbHOTO WU OCHOBHOI'O OOIIEro OoOpa3oBaHMSs, IMOSIBISIOTCS
elle JBE IPYIIIbl PE3yJIbTAaTOB: Pe3yIbTaThl 0a30BOr0 U yIIIyOJEHHOTO YPOBHEM.

Kak u B ocHOBHOM 00u1eM oOpa3oBaHMH, Tpyla pe3yiabTaToB «BbITyCKHUK
HayyuTCsl»  MPEACTaBiIsieT  coOOM  pe3ynbTaTbl, JOCTHUKEHHE  KOTOPBIX
oOecrieunBaeTcsl yUUTEIEM B OTHOIIIEHUH BCEX 00ydarolnXcsi, BHIOPABIINX JaHHbBIN
ypoBeHb OOyueHus. ['pymnma pe3ynbTaToB «BBITYCKHUK MOJIYyYUT BO3MOKHOCTH
Hay4yuTbCS» O0ECHEeYMBAETCA YUYUTEJIEM B OTHOLIEHMM 4YacThu HauOojee
MOTHUBHUPOBAHHBIX M CIOCOOHBIX OOYyYarOUIMXCs, BHIOpPABIIMX JaHHBIA YpPOBEHb
oOyuenusi. Ilpm  koHTposie KadecTBa  OOpa3oBaHUs  Ipylna  3aJaHui,
OPUEHTUPOBAHHBIX HA OLIEHKY JOCTWIKEHUS IJIAHUPYEMbIX PE3yJIbTaTOB W3 OJ0Ka
«BBIMYCKHUK TMOJIYyYUT BO3MOXXHOCTh HAYUYHUTBHCS», MOXKET BKIIOYATHCS B
MaTepuasbl OJioka «BBIMYCKHUK HayduTCs». ITO TMO3BOJMUT MPEIOCTABUTH
BO3MO>XXHOCTh 00yYarOIIMMCs TPOAEMOHCTPUPOBATH OBJIAICHUE KAYECTBEHHO MHBIM
YPOBHEM JIOCTMIKEHUM M BBISBIATH JAMHAMUKY POCTa YMCICHHOCTH Hauboliee
MOJATOTOBJIEHHBIX 00yYaIOIINXCSI.

[IpuHIIMNIMATBHBIM OTJIMYUEM PE3YJbTAaTOB 0a30BOr0 YPOBHS OT pE3yJIbTaTOB
yIiIyOJICHHOTO YPOBHSI SIBIISIETCS WX 1ieJieBasi HaIpaBJICHHOCTb. Pe3ynbTaThbl
0a30BOr0 YpOBHSI OPHUEHTHUPOBAHBI Ha OOIIYyI (YHKIIMOHAIBLHYIO TPaMOTHOCTb,
MOJIy4YeHHUE KOMIIETEHTHOCTEN MJis MOBCEIHEBHOM KU3HU U OOLIET0o pa3BUTHUs. JTa
rpynIia pe3yJbTaTOB MPEANOIaraer:

—~TMOHMMaHHUE MpPEeAMETa, KIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIONIMX
AJIEMEHTOB H3y4YaeMoOM NpeIMETHON o00y1acTh, YTO OOecledyuBaeTcsi HE 3a CYeT
3ay4uMBaHUs OMNpENEJICHUH U TpaBWJ, a TMOCPEJICTBOM MOJACIUPOBAHUS U
MOCTAHOBKM MPOOJIEMHBIX BOMPOCOB KYJIBTYPbI, XapaKTEpPHbIX ISl JaHHOU
MpeaAMETHOMN 00J1acTH;

—~YMEHHE penlaTb OCHOBHBIE MPAaKTUUECKUE 3aJadyu, XapakKTepHble s
HCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTAPHUS JTaHHOW MpeaMETHOM 00J1acTh

Ilnanupyemblie pe3yJibTaThl 0CBOCHHMSI 00Y4AIOIIUMHUCH MATEMATHKH C
yuerom @I'OC COO nas 10-11 kaaccos

MartemaTu4deckoe 00pa3oBaHUe — BTO HCHBITAHHOE CTOJIETHUSMHU CPEACTBO
MHTEJUIEKTYaJbHOTO Pa3BUTHSL B YCIOBHUSAX MaccoBoro oOyudenus. IIpeamer
«MaremaTuka» 001agaeT HUCKIIOYUTEIbHBIM BOCIHUTATEIbHBIM IOTEHIIMAIOM:
BOCIIUTBIBAET HHTEIUIEKTYaJbHYI0 KOPPEKTHOCTb, KPUTHUYHOCTb MBIIUICHUS,
CIIOCOOHOCTH pa3ianyaTh OOOCHOBAHHBIE U HEOOOCHOBAHHBIE CYKJICHUS, IPUYUAET K



IPOJOJDKUTENIBHOM YMCTBEHHOM JAEATENbHOCTU. [l MHOTMX IIKOJIBHHUKOB
MaTeMaTHKa SIBJISETCS HEOOXOIUMBIM 3JIEMEHTOM MPeaAnpoPuiIbHON NOATOTOBKU. B
CBSI3M C 3TUM Ba)XHO COIVIaCM€ MATEMATHUKH C APYTMMHU YYEOHBIMH HpEeIMETaMu,
0COOEHHO €CTECTBEHHOHAYYHOTI'O ITUKJIA.

Cnenuduka mMaTeMaTHKU KakK IMIKOJIBHOIO Kypca 3aKIIOYaeTcs B TOM, 4YTO
OpeaMET U3Y4YaeTcsl Ha MPOTSHKEHUU BCEX OJMHHAIALATH JeT o0ydeHus, ¢ 1 mo 11
kiacc. [Ipu 3ToM MaTeMaTuka SIBISIETCS OMOPHBLIM NpPeIMeTOM /Jisl NMpeIMeTOB
€CTeCTBEHHOHAYYHOI0 WLMKJA, a HEKOTOpble AacleKThl MaTeMaTUYeCKOU
MOJATOTOBKH, HAIPUMEP HABBIKU JIOTUUECKOTO MBIIUICHUS, BaXXHbBI U JUISI U3YUYCHUS
TyYMaHUTapHBIX MPEAMETOB. DTa K€ OCOOCHHOCTh, & UMEHHO OIOPHBIA XapakTep
3HAHUM, CYIIECTBEHHAa W JJIsI M3yYEHHUsS CaMOro Kypca MaTEeMaTHKHU: OBJIaJICHUE
MOCTEAYIONIMMHA BOMPOCAaMU HAaMNpsIMyI0 3aBHUCUT OT BIAJCHHUS TMPEIbLAYIINM
Matepuasiom. Ha kaxzaom crenympomeM mare oOy4YeHHsT Mbl OIHUpaeMcsl Ha
MPEALUIECTBYIONIYIO IMOJAMOTOBKY YYAalllUXCs, MOJTOMY YCHEIIHO H3Yy4aThb KYPC
MAaTEeMAaTHKH MOKHO TOJIBKO MOCJIEA0BATEIbHO U 0e3 npo0eJIoB.



TemaTnyeckoe NJIAHUPOBaAHUE

Pa3znen anredopa u Hayauaa anaausa 10 kiacc

Ne i/ Ha3zBanue TemMbl

KoJsa-Bo

JacoB

I[Inannpyembie 00pa3oBaTe/ibHbIE Pe3yJIbTATHI
Y4YaIIUXCA € y4eToM padoueii MporpaMmmbl
BOCIIMTAHUS

1 I'1aBa I. UncnoBeie
byHKITIH

BblnyCKHUK HAYYUMC.

— CAMOCTOSITEIBHO UCKaTh, M OTOMPaTh HEOOXOAUMYIO JIIs
pereHus yueOHbIX 3a7a4 HHPOPMAITUIO

— 3a71aBaTh QYHKIIUN PA3IMYHBIMHU CIIOCOOAMH. —
MEePEXOAUTH OT OJIHOTO CIIOCO0a K APyroMy.

— Y4acTBOBaTb B JHaJOre, IMOHUMATh TOYKY 3pEHUS
coOeceHnKa, TOAOMPATh apryMeHTHl JUIsi OTBETa HA
MOCTABJICHHBIN BOIPOC, IPHUBOANUTH ITPUMEPHI

— 9ATaTh TpauK QYHKIUHU, JOKA3BIBATh YETHOCTH UITH
HEYETHOCTh (DYHKITUH.

2 ['naBa I1.
Tpuronomerpuueckue
(G yHKIIH.

28

BblnyCKHUK HAYYUMC.

— OTIpeNeNIATh KOOPANHATHI TOUYEK YHCIIOBOI OKPY>KHOCTH.
— IIOHSTHIO TAHTEHCA, KOTAHT€HCA MPOU3BOJIBHOTO YTJIa;
[paaIaHHON MEpBI yTJa.

— coBepIIaTh IpeoOpa3oBaHuUs MPOCTHIX
TPUTOHOMETPUYECKUX BBIPAKCHUH, 3HAs1 OCHOBHBIC
TPUTOHOMETPHUYECKUE TOKIAECTBA;

— repeaBaTh HH(OPMAIIHIO CKATo, ITOJIHO, BHIOOPOUHO;

- paboTaThb Mo 3aJaHHOMY aJITOPUTMY, apTYMEHTHPOBATH
OTBET WJIH OLIHOKY .

— BBIYUCJIATH 3HAUCHUA CUHYCA, KOCMHYCA, TAHI'CHCA U
KOTaHIeHCca I'pajlyCHOM U paMaHHON MepHI yria,
MCIIOJIb3YS TAOJMYHbIC 3HAUEHUS; IPUMEHSTH (POPMYIIbI
NepeBo/ia TpalyCHOM Mephl B paIlaHHYIO Mepy U
Ha000pOT.

3 ["naga I11.
Tpuronomerpuueckue
ypaBHEHUS.

11

\BoinyCcKHUK HAYYUMCA.

— OOBSICHUTH U3yYEHHbIE TIOJIOKEHUSI HA CAaMOCTOSATEIBHO
10/I00pPaHHBIX KOHKPETHBIX MpUMepax.

— MCTIOJIb30BaTh JIJISl pElIeHMsI T03HABATEIbHbBIX 3a/1a4
CIIPaBOYHYIO JIUTEPATYpY;

— O(QOpPMIIATH pellleHus WK COKpAIIaTh PelieHus, B
3aBUCHUMOCTH OT CUTYalluu

— OOBSICHUTH U3yYEHHbIE TIOJIOKEHUSI HA CAaMOCTOSATEIBHO
10I00pPaHHBIX KOHKPETHBIX pUMepax

— WCIOJIB30BAaTh JJISl PELIEHUS MTO3HABATEIbHBIX 3a7a4
CIIPaBOYHYIO JIUTEPATYpY;

— 0(OPMIISTH pEIIeHNs, BBIIIOIHATH 3aIaHUs 1O
3aJaHHOMY QJITOPUTMY, Y4aCTBOBAaTh B TMAJIOTE.

4 ['naBa IV.
[TpeoOpazoBanus
TPUTOHOMETPHUYECKUX
BBIPAKCHUN.

16

BblnyCKHUK HAYYUMCSL

— repenaBaTh HH(OPMAIIHIO CXKATo, ITOJHO, BEBIOOPOYHO;
— OTpakaTh B MICbMEHHOU (popMe CBOM perieHus,
paccyxaaTh U 0600111aTh, y4acTBOBATh B IMAJIOTE,
BBICTYIIATh C PEIICHUEM MPOOIIEMBI.

3) ['naBa V. IIpousBonnas

13

BoinyCKHUK HAYYUMCS.
— paboTarh ¢ y4eOHHUKOM, OTOUPATh U CTPYKTYPUPOBATH
MaTepua.

— IMOHSATHIO O TIPOU3BOTHON (HYHKITHH, (HU3HUECKOM




CMBICJIE TTPOU3BOIHOM.

— 0TpabaThIBaeT B MMCHbMEHHOM (hopMe CBOHMX PEIICHHH,
[paccy’k/ieHHe, BBICTYIUICHUE C PEIICHUEM IPOOJICMBI.

— BJIaJICTh HAaBBIKAMU CaMOAHaJIN3a U CAMOKOHTPOJISL.

— HCCIe0oBaTh B MPOCTEHIINX cirydasx (yHKIUH Ha
MOHOTOHHOCTh (DYHKIIMH, CTPOUTH Tpapuku GyHKIUIA.

— JIEMOHCTPHUPOBATh YMEHHE pacIIMpsATh M 0000maTh
CBEIEHUS MO HCCICIOBAHUIO (PYHKLIUHU, C IOMOIIBIO
NPOW3BOAHOW W yYMEHHE COCTaBJIATH  YPaBHEHUS
KacaTeIbHOU K TpapuKy (QyHKIHU.

— HCCIIeNOBAaTh B TNPOCTEHIINX CIydasx (YHKIUU Ha
MOHOTOHHOCTb, HAaXOAWTh HAaWOOJbIINE WM HAUMEHBILIHUE
3HA4YCHHS (PYHKITUH.

['maBa V. HepaBeHnctBa

17

\Bolny CKHUK HAYYUMCSL:

— IIOHUMATh CMBICTI TSPMHHOB MaTEMATHIECKOTO
SI3bIKA: PABHOCHIJIBHOCTh YPABHEHUMH, PABHOCUILHOCTh
HEpPABEHCTB; CIICJICTBHE YPABHEHUS, CIICACTBUE
HEpPaBEHCTBA; PABHOCHIIBHOE MPEOOpa30BaHUE
YpaBHEHHUSI, HEPABCHCTBA; IIOCTOPOHHHUE KOPHHU (JIJIsT
YpaBHEHUI ); MpOBEpKa KOpHEH (I ypaBHEHU);
CHCTEMa HEPaBEHCTB, COBOKYITHOCTh HEPABCHCTB;
[pELICHUE CUCTEMbI HEPABEHCTB, PEIICHUE
COBOKYITHOCTH HEPaBECHCTB.

— (bOpMYJIMPOBATH TEOPEMBI: O PABHOCHUILHOCTH
YpPaBHEHHI; O paBHOCHIIbHOCTH HEPABCHCTB

[loBTOpEHUE Kypca
«Anrebpa u Hauasa
aganusa» 3a 10 xiacc

\Boinycknux nayuunca 6 10 knacce:

— paboTaTh C MaTEMaTUUYECKUM TEKCTOM
(CTpYKTYypHUpOBaHHE, U3BJIEYEHUE HEOOXOIUMOM
WH(GOpPMAaIINK), TOYHO U TPAMOTHO BbIpa)kaTh CBOU
MBICITH B YCTHOW U MUCbMEHHOU peud, MPUMEHSIS
MaTeMaTHIECKYIO TEPMHUHOJIOTHIO U CHUMBOJIHKY,
HCTIOJIb30BaTh PA3IMYHBIC S3bIKHM MATeMaTHUKH
(cI10BECHBIN, CUMBOJIMYECKUH, TpadUUecKuil),
[Pa3BUTHSI CIOCOOHOCTH OOOCHOBBIBATH CYKJICHMUS,
IMPOBOJUTH KJIACCU(DUKAIIUIO;

— BIIaJIeTh 0A30BBIM MOHITUWHBIM aImapaToM: UMETh
MpeACTaBICHUE O YHCIE, IPOOH, MPOIIEHTax, 00
OCHOBHBIX T€OMETPUUYECKUX 00BbEKTaX, (HOPMUPOBAHUS
MPEJCTABICHUI O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
[peaJbHOM MUpPE U Pa3IMYHBIX CIOCO0aX UX U3YyUYECHUS;
— BBITTOJIHATH ajire0panyeckue npeodpa3zoBaHus
[pallMOHATBLHBIX BBIPAXKEHUN, MPUMEHSITh UX IS
[pereHns y9eOHbIX MaTeMaTHYECKUX 334249 U 3a7a4,
BO3HUKAIOIIHUX B CMEKHBIX YUYEOHBIX MPeIMETAaX;

— TIOJTP30BaThCSI MATEMATHIECKUMH (POPMYJIAMH H
CaMOCTOSITEJIEHO COCTaBIISATh (POPMYIIBI 3aBUCUMOCTEH
MEXIy BEJIMYMHAMU Ha OCHOBE 00O0OIIEHHNS YaCTHBIX
CJIy4aeB M SKCIIEPUMEHTA;

— pelaTh JIMHEHHbIC U KBaJpaTHbIE ypaBHEHUS U
HEPaBEHCTBA, a TaK YK€ MPUBOJUMbBIC K HUM YPaBHECHUS
1 HEpaBEHCTBA, CUCTEMbI; IPUMEHSTh rpaduyeckre
MpeICTaBICHUS JIsl PEIICHUS U UCCIICAOBAHUS

YpaBHEHHUI, HEPABEHCTB, CUCTEM; IPUMEHSATH




MOJTyYeHHBIC YMEHUS JJIS PEIICHMS 3a7a4 13
MaTeMaTHUKH, CMEXXHBIX 3a7a4, IPAKTHKH;

— TIOJIB30BATHCSI CHCTEMOH ()yHKIIMOHAIBHBIX TTOHSITHH,
(hyHKIITMOHATBHBIM SI35IKOM M CUMBOJIMKOW, YMEHHE
cTpouTh rpaduku GyHKINN, OMMCHIBATH UX CBOICTBA,
MCIIOB30BaTh (DYHKIIMOHAIBHO-Tpaduaeckue
[PEICTABIICHUS JUIsl ONIMCAHMS U aHAJIN3a
MaTeMaTUYECKUX 3a7a4 U peajbHbIX 3aBUCUMOCTEH;
OCHOBHBIX CIIOCOOOB IPEACTABICHHS U aHAJIN3a
CTATUCTHYECKUX JAHHBIX; YMEHHSI pPelIaTh 3aJa4u Ha
HaXO0KJCHUE YaCTOTHI U BEPOSITHOCTHU CITy4JaifHBIX
COOBITHIA;

— IPUMEHSITh U3yYCHHBIE TIOHATHS, PE3yJIbTATHl U
METOJIbI IPH PELICHUH 33724 U3 Pa3INYHBIX Pa3/eiioB
Kypca, B TOM YHCJIC 33J1a4, HE CBOSIINXCS K
HETIOCPECTBEHHOMY NMPUMEHEHUIO N3BECTHBIX
QIrOPUTMOB

HTtoro
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Pasznen «Auaredpa m Havas1a anajausa», 11 kiaace

KJIacca.

S &
8 o ILnanupyemblie 00pa3oBaTejbHbIe Pe3yJbTaThl
Ne n/m Ha3Banue Tembl = < py P . pesy
S §| yyaummxcsi ¢ y4eToM padoyei nporpaMMbl BOCHUTAHUSI
==
1 [ToBTOpenue kypca 10 |6 Buinycknuk nayuuncs 6 10 knacce:

— paboTaTh C MAaTeMaTUYECKUM TEKCTOM
(CTpYKTypUpOBaHHE, U3BJICUYCHUE HEOOXOIUMOMN
vH(pOpMaINN);

— TOYHO ¥ TPAMOTHO BBIPaKaTh CBOM MBICJIIH B YCTHOM U
MUCbMEHHON peuH, TPUMEHS MaTEMATHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY,

HCIIOJIb30BaTh PA3JIMYHBIC SI3bIKH MATEMATUKHU
(CJIOBECHBII, CHMBOJIMYCCKUN, TpaQUUSCKHIA);

— BIIaJIeTh 0230BBIM MOHSITUWHBIM aIapaToM: UMETh
MpeACTaBICHUE O YUCIE, IPOOH, MPOIIEHTax, 00
OCHOBHBIX T€OMETPHUYECKUX 00BEKTaX, (POpMUpOBaHUS
Mpe/ICTaBICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
[peallbHOM MHPE U Pa3IUYHBIX CIIOCO0AX UX U3YyUCHUS;

— YMEHHUIO BBIMIOJIHATH ajdredpandyeckue npeoOpa3oBaHus
[pallMOHATBHBIX BBIPAXKEHUM, TPUMEHSITh UX ISl PEIICHUS
ydeOHBIX MaTeMaTHYEeCKHUX 3aJ1a4 U 3a7a4, BOSHUKAIOIINX
B CMEKHBIX YUEOHBIX IIpeIMETax;

— YMEHHIO MO0JIb30BaThCsl MaTeEMaTUYECKUMHU popMyIaMu
1 CaMOCTOSITENIBHO COCTABIIATH (POPMYJIbI 3aBUCUMOCTEN
MEXTy BEJTMUMHAMHU Ha OCHOBE OOOOIIECHUS YaCTHBIX
CIly4aeB U SKCIIEPUMEHTA;

— YMEHHIO peliaTh JUHEHHBIC U KBaIPaTHHIC YPABHECHUS U
HEPaBEHCTBA, a TaK K€ NMPUBOJUMBIE K HUM YPaBHEHUS U
HEpaBEHCTBA, CUCTEMbI; MPUMEHSThH rpaduiyeckue
MpeACTaBICHUS ISl PELLICHUS U UCCIIEIOBaHUS
YPaBHEHHU, HEPABEHCTB, CUCTEM; IIPUMEHSTh
[MOJIy4Y€HHbIC YMEHUS ISl pELICHU 3a/1a4 U3
MaTEeMaTHUKH, CMEXKHBIX 3a]1a4, TIPAKTUKH;

— OBJIQJICHUIO CUCTEMOM (PYHKIIMOHAIBHBIX IMOHATHH,
(byHKIIMOHAIBHBIM SI3IKOM U CUMBOJIMKOW, YMEHHUE




cTpouTh rpaduku GyHKIIMH, OMMMCHIBATh KX CBOMCTBA,
MCIIOB30BaTh (DYHKIIMOHAIBHO-Tpaduueckue
MPECTABIICHHUS JIUTSI ONTUCAHUS U aHAIU3a
MaTeMaTUYECKUX 3a7a4 U peajbHbIX 3aBUCUMOCTEH;

— 3HAHUIO OCHOBHBIX CITOCOOOB MPEJICTABICHUS U
QHaJIM3a CTATUCTUYECKUX JAaHHBIX; YMEHHUS peliaTh
3a/1a4M Ha HAXO0XKICHUE YACTOTHI U BEPOSITHOCTH
CITy9aiHBIX COOBITHI;

— YMEHUIO IPUMEHSTh U3yYCHHBIC TIOHSTHS, PE3yJIbTaThI
1 METOJbI PU PELICHUH 334249 U3 PA3IUYHBIX Pa3/IeTIOB
Kypca, B TOM YHUCJIE 3aJ1a4, HE CBOJSIIUXCS K
HETIOCPECTBEHHOMY NMPUMEHEHUIO U3BECTHBIX
AJITOPUTMOB

['11aBa VI. Crenenu u
KopHU. CTeneHHbIe
GbyHKINH .

15

Boiny CKHUK HAY4YUmcsi:

— IPUMEHSTh HOBbIE TEPMUHBI MATEMATUUYECKOTO SI3bIKA,
OIIpEIENIEHHS], TOXKAECTBA, MATEMATUYECKYIO MOJIENb IIPU
BBITIOJIHEHUH IIPAKTUYECKUX 3aaHui 110 TeMe «CTEeNeHu U
KopHH. CTeneHHbIE (QYHKIMI

I'naBa VI.
Iloxa3aTenapHas u
norapupmMuIecKas
byHKIHIH.

30

\Bulny CKHUK HAYYUMCSL:

— TIOHUMATh CMBICII TEPMHUHOB MaTEMaTUYECKOTO SI3bIKA:
CTEIEeHb C UPPALIMOHAJILHBIM [TOKa3aTeJIeM,
rokas3aTtesibHasi QyHKIHS, TI0Ka3aTeIbHOE ypaBHEHHE,
[OKa3aTeJIbHOE HEPaBEHCTBO, JiorapudM 4yucia,
OCHOBaHUE Jiorapudma; AeCATUIHBII Jorapudm,
XapaKTepUCTUKA U MaHTHCCA AECATUYHOTO jJorapudma,
imorapupmuyeckas GyHKIUs, JJorapupmuyeckoe
ypaBHEHHUE, JTOrapuPpMUUECKOEe HEPABEHCTBO,
PKCTIOHEHTA, JIoTapu(MHUIECKast KpUBas;

— 3HaTh HOBbIE OO0O3HAYEHUS: IS JJorapupma
MOJIOKUTEIIEHOTO YHCIIa b TIO TOJIOKUTEIFHOMY U
otuyHOMY OT 1 ocHoBauuioO a (10gab); st necsiTuaHOTO
morapudma (lg a).

— IPUMEHATHh HOBbIE TEPMUHBI, 0003Ha4YeHUs1, (HOPMYJIbI,
CBsI3aHHBIE C MTOKA3aTEJIbHOU U JIorapuPpMUUEeCKOn
(hyHKIIUSIMM, YPAaBHEHUSIMU U HEPABEHCTBAMM;
BBITIOTHSTH MPAKTUYECKUE 3aJaHuUs 110 TAHHBIM TEMaM.

['maBa VIII.
[IepBoOoOpa3Has u
MHTETpall.

BoinycKHUK HAYYUMCS:

— HaXOJIUTh IEPBOOOPa3HbIE U HEOIIPEICTEHHBIM
MHTErpall;,

— BBIYUCIISITh ONPEAESIIEHHBIA MHTErPaJl U IIOMAAb
KPUBOJIMHEMHOW Tparenuy;

— IIPUMEHSATH MOJIy4YE€HHbIE 3HAHUS IIPH BBIITOJIHEHUHN
MPAKTUYECKUX 3aJaHUM 110 TEME

«IlepBooOpa3Hasi U UHTErpaD)

I'naBa IX. DaeMeHTHI
MaTeMaTHYEeCKOMN
CTaTUCTHUKH,
KOMOWHATOPHUKH U
TEOPUU BEPOSATHOCTH.

BblnyCKHUK ~ HAYYUMCs.

— pelIaTh THITOBBIE 33/1a4H, TPUMEHSTh ITOJTyYeHHBIC 3HAHUS
B )KM3HEHHBIX CUTYaLlUsAX

— IIPUBECTH IPUMEPHI, TO00PaTh ApPTYMEHTHI,
c(OpMyYIHPOBATH BHIBOJIBI.

— 3HATh MPABIUJIO YMHOXKEHHST; TOHSATHE TIEPECTAHOBKH 1
(akTopraga B KOMOMHATOPHBIX 337a4ax.

['naBa X. YpaBHeHUs U
HEpaBEHCTBA.
CHcTeMbl ypaBHEHUMN

22

Boiny CKHUK HAY4Umcsi:
— IIPUBOIUTH IIPUMEPHI, TOAOHUPATh apTYMEHTHI,

(bopMyTHpOBaTH BHIBOJIBI;




11 HEPABEHCTB.

— IPUMEHATH (DOPMYJIBI COUETAHUS U Pa3MEIICHUs
PIIEMEHTOB B PEILICHUH 3a/1a4;
— pa3BEpHYTO 0OOCHOBBIBATH CYKJICHUSI.

[loBTOpEeHUE Kypca
anreOpa ¥ Hadana
ananuza 3a 10-11 kiace

\Boinycknux nayuuncsa 6 11 knacce:

— paboTaTh C MaTeMaTUYECKUM TEKCTOM
(CTpyKTypUpOBaHUE, U3BIICUCHUE HEOOXOIUMOM
nHbOpMaIIK), TOYHO U TPAMOTHO BbIPa)KaTh CBOU MBICIIH
B YCTHOM M NMCbMEHHOM peuYH, IPUMEHSIA
MaTEeMaTHYECKYI0 TEPMUHOIOTHIO U CUMBOJIUKY,
WCIIOJIB30BaTh Pa3IUYHBIC S36IKM MAaTEMATHKU
(CITOBECHBIN, CHMBOJIMYECKUM, TPAaUISCKUI ), pa3BUTHS
CITOCOOHOCTH OOOCHOBBIBATDH CYXKIACHUS, IPOBOJAUTH
Kaccu(uKaImio;

— TIOJIB30BaTHCSI 0A30BBIM MMOHATHIHHBIM alliapaToM:
MMETH MPEICTaBICHUE O YHCIe, APOOHU, MPOLIEHTaxX, 00
OCHOBHBIX T€OMETPUUYECKUX 00BEKTaX, (HOPMUPOBAHHMS
Mpe/ICTaBICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
[peaJTbHOM MHpPE U Pa3]IMYHBIX CIIOCO0aX UX U3yUCHHUS;

— BBITTOJIHATH alre0panyeckue npeodpa3zoBaHus
[PAallMOHAJILHBIX BBIPAXKCHUH, IPUMEHATH UX ISl PEIICHUS
V4eOHBIX MaTeMaTUUYECKHUX 3a71a4 U 3a7]a4, BOSHUKAIOIIUX
B CME)KHBIX yUY€OHBIX IIPEAMETAX;

— MOJIb30BaThCsl MAaTEMAaTHYECKUMH (HOpPMyIaMH U
CaMOCTOSITEJILHO COCTABIISATH (DOPMYITBI 3aBUCHMOCTEH
MEXXIy BEJIMYMHAMU Ha OCHOBE 00OOIIEHUS YaCTHBIX
CIIy4aeB M DKCIIEPUMEHTA;

— pelaTh JIMHEHbIE U KBaJApaTHbIC YPABHEHUS U
HEpPaBEHCTBA, a TaK K€ MPUBOJIUMbBIC K HUM YPaBHCHHS U
HEpPaBEHCTBA, CUCTEMBI; IPUMEHSATh rpaduyecKue
MPECTABIICHUS VTSI PEIICHUSI i KCCIIETOBAHUS
YpaBHEHUM, HEPAaBEHCTB, CUCTEM; IPUMEHSTh
MMOJTyYCeHHBIC YMEHHUSI JUT PEUISHUs 3a7a9 U3
MaTeMaTHUKH, CMEXHBIX 3a7a4, IPAKTUKH;

— UCITOJIB30BaTh CUCTEMY (DYHKITMOHATBHBIX ITOHITHH,
(hyHKIIMOHAIBHBIM SI3bIKOM M CUMBOJIMKOW, YMEHHE
CTPOUTH rpaduku (QyHKIIHI, OMUCHIBATh X CBOICTBA,
KCIIOIB30BaTh (DYHKIIMOHAIBHO-Tpaduueckue
MPECTABIICHHUS JUTSI ONTUCAHUS U aHAIN3a
MaTeMaTUYECKHUX 3a7a4 U peajbHbIX 3aBUCUMOCTEH;

— TOHUMATh OCHOBHBIX CITOCOOBI TTPEIACTABIICHHS 1
QHaJM3a CTATUCTUYECKUX JAHHBIX; YMEHUS pelIaTh
3a/1a9M Ha HAXOXKJICHUE YACTOTHI H BEPOSTHOCTH
CIIy4alHBIX COOBITH;

— IPUMEHSTh U3yUEHHbIE TOHATHUS, PE3YIbTAThl U METObI
MpU PEIICHUH 3a/1a4d U3 Pa3IndHbIX Pa3eioB Kypca, B
TOM YHCJIE 3a]]a4, HE CBOSIINXCS K HETIOCPEICTBEHHOMY
MPUMEHEHHUIO H3BECTHBIX aJITOPUTMOB.

Hroro
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Pa3znen «I'eomerpus», 10 kiaacc

Ne i/

HasBanune TeMbI

KoJ-Bo
qaC0B

Ilnanupyembie 00pa3oBaTe/ibHbIE Pe3yJbTAThI
YYAIIMXCA € y4eTOM padoyeil NPOrpaMmMbl BOCIMTAHUS




Beenenne (AkcuoMsr 5 \BbinyCKHUK HAYUumcs:

CTEpPEOMETPUHU U UX — MPOBOAMTH J1I0KAa3aTEIbHBIE PACCYKJICHUS U IPUMEHSATD

CIICJICTBUSA) UX JUIsl pelIeHUs 3a/1a4, UMETh Ipe/icTaBiIeHue 00
PIIEMEHTAPHBIX TTOCTPOCHUSX B MPOCTPAHCTBE, 3HATH TPU
crioco6a MoCTPOESHHUsI IIIOCKOCTEH.

['naBa I. 19 \BoinyckHUK Hayuumcs:

[lapamiensHOCTD — OMpeIeTICHUIO apalieIbHBIX MPSMBIX B IPOCTPAHCTBE,

[PSIMBIX U (OopMyIHPOBKE OCHOBHBIX TEOPEM O MapaJIeTbHOCTH

[JIOCKOCTEH. MPSIMBIX, YMETh UX JI0Ka3bIBaTh U Paclo3HaBaTh B
KOHKPETHBIX YCIOBUSIX, IPUMEHSTh TEOPEMBI K PEILICHUIO
3agau

["masa II. 20 \BblnyCKHUK HAYYUMCSL:

[leprieHIUKYIAPHOCTD — CAMOCTOSITEJIBHO UCKaTh, U OTOUPAaTh HEOOXOAUMYIO JIJIs

MPSIMBIX U pereHus yaeOHbIX 33124 HHPOPMALHUIO;

[JIOCKOCTEH. — U3naratb UH(GOpPMAaIINIO, UHTEPIPETUPYS PAKTHI,
[pa3bsCHSISA 3HAYEHUE U CMBICT TEOPHH.

['naBa II1. 12 \BblnyCKHUK HAYYUMCAL:

MHOTrOrpaHHUKH. —  OTJIWYaTh  TETpa’Ap  OT JIPYTUX BHJIOB
MPOCTPAHCTBEHHBIX TeN, 3HATh OIpEJeNieHHE TEeTpas’apa,
BCEX €r0 JIEMEHTOB.
— MIPUBOJIUTH IPUMEPHI, 3HATH MPUHAK
MEePIEHANKYJISIPHOCTH TIPSIMON M TUIOCKOCTH, TIOHSITHE
OpPTOTrOHAJILHOE MPOEKTHUPOBAHUE.

['naBa IV. Bextopsi B [/ \BbinyCcKHUK HAyuumcs:

[IPOCTPAHCTBE. — MPUMEHSTh AJITOPUTMBI 1J11 BBIYMCIICHUS JJIUHBI
BEKTOPA, JUIMHBI OTPE3Ka, KOOPAUHAT CEPEUHBI OTPE3Ka,
[MOCTPOEHHUS TOUYEK MO KOOPAMHATAM IIPH PELICHUH 3aau.
— UMETb IIpeJICTaBICHNUE 00 yIiie MEKy BEKTOpaMH,
CKaJISIPHOM KBaJ[paTe BEKTOpa.
— BBIYUCIISTH CKAJSIPHOE TIPOU3BEACHUE B KOOPIMHATAX U
KaK IPOU3BEJICHHUE JUIMH BEKTOPOB Ha KOCHUHYC yTila MEXIY
HUM,
— HaXOAUTh YroJl MEXAY BEKTOPaMH 10 UX KOOPAHHATAM;
MPUMEHATH (POPMYIIBI BEIUUCTIEHUS YTIIa MEXAY MPSIMBIMU
1 MEXIY MPSIMOU U TIIIOCKOCTBIO

[loBTOpEHUE Kypca 3 \Buinycknux nayuuacs 6 10 knacce:

reoMmeTpuu 3a 10 kiacc

— paboTaTh C reOMETPUYECKUM TEKCTOM
(CTpyKTypHpOBaHHE, U3BJIICYCHUE HEOOXOTUMOMN
MH(pOpMaIMK), TOYHO U TPAMOTHO BbIpaXkaTh CBOU
MBICJIM B YCTHOW M IINCBMEHHOMN pe4YH, TPUMEHSIS
MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY,
MCTI0JIb30BATh PA3JIMUYHBIE SI3bIKU MAaTEMaTHUKHU
(CIIOBECHBIHM, CUMBOJIMYECKUH, rpaduuecKuil), pa3BUTHS
CIIOCOOHOCTH OOOCHOBBIBATH CYKAEHUSI, TPOBOAUTH
KJ1IacCU(UKAIINIO;

— MCTI0JIb30BaTh 0a30BbIM MOHATUIHBIN anmnapar: UMETh
MpeCTaBICHUE O YHCIIe, 00 OCHOBHBIX FT€OMETPUUYECKHUX
00BEKTaX, BEKTOPaX, KOOPAUHATAX, (POPMHUPOBAHUS
[PEICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
[peaIbHOM MUPE U Pa3IMYHBIX CIIOCO0aX UX U3y4YECHUS;
— U3MEPSITh JJIMHBI OTPE3KOB, BEJIUYNHbBI YTJIOB,
1CII0JIb30BaTh (DOPMYJIBI AJIsl HAXOXKICHUS IEPUMETPOB,
TJI0111aJ1Ie 1 00BEMOB F€OMETPUYECKUX (DUTYD;

— MCTO0JIL30BaTh 3HAHMS O TJIOCKUX UTypax U UX




CBOMCTBAX, a TaK K€ Ha HAIJsIHOM YPOBHE — O
MMPOCTEUIINX NPOCTPAHCTBEHHBIX TEIAX, YMEHUE
[IPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX IS
[pEIIEHUsI TEOMETPUYECKUX U IIPAKTUYECKUX 3a/]a4;

— IPUMEHATDH U3y4YECHHBIE ITIOHSTHUSA, PE3YJIbTATHI U
METOAbI IIPYU PELICHUU 33124 U3 PA3JIMYHBIX Pa3leiIOB
Kypca, B TOM 4UCJIE 3a7a4, HE CBOISIIUXCA K
HEIIOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX
QJITOPUTMOB C HUCIIOJIb30BaHUEM IIPU HEOOXOIUMOCTH
CIIPAaBOYHBIX MAaTEPUAJIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.

Utoro
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Pa3nea

«I'eomeTpus», 11 kaacc

Ne i/

HasBanune TeMbI

KoJs-Bo

yacoB

IInanupyemblie o0pa3zoBaTesbHbIE Pe3ybTAThI
YYAIIHMXCH € Y4eTOM padoyeil MpOrpaMmMbl BOCIIMTAHUS

[ToBTOpEHME Kypca
reomerpui 3a 10 kitacc

Brinmyckauk Hayuuiics B 10 kiacce:

— YMEHHUIO paboTaTh C TEOMETPHIECKUM TEKCTOM
(CTpYKTypHUpOBaHUE, U3BJIEYEHHE HEOOXOIUMON
MH(pOpMaIINK), TOYHO U TPAMOTHO BbIpakaTh CBOU
MBICJIM B YCTHOM Y MUCBMEHHOM peyu, IPUMEHSS
MaTEMaTUYECKY0 TEPMUHOJIOTUIO U CUMBOJIUKY,
MCII0JIb30BaTh PA3JINYHBIC SI3bIKM MAaTEMaTUKU
(CIIOBECHBIHI, CHMBOJIMYECKHH, rpaduuecKuii),
Pa3BUTHUS CIIOCOOHOCTH OOOCHOBBIBATH CY’KJICHMS,
MMPOBOJNUTH KJIACCUDUKAIIUIO;

— BJIAJ€HUIO 0A30BbIM MOHATUWHBIM alapaToM: UMETh
[IpEACTaBICHHUE O YUCIIE, 00 OCHOBHBIX
reOMETPUYECKUX 00BEKTax, BEKTOpax, KOOpJAWHATAX,
(bopMHpOBaHUS TPEACTABIECHUN O CTATUCTUUECKHUX
3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE U Pa3IMYHbBIX
croco0ax Ux W3y4eHus;

— YMEHUIO U3MEPSTH NINHBI OTPE3KOB, BETMUYNHBI
YIJIOB, UCIIOJIb30BATh (DOPMYJIbI JUIsl HAXOXKIACHUS
MepUMETPOB, IJIOMAIEH 1 00BEMOB Fr€OMETPUUYECKHUX
uryp;

— OBJIQ/ICHUIO HABBIKAMH YCTHBIX, TUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYMCICHUM;

— YCBOEHHIO CUCTEMAaTUYECKUX 3HAHUM O TIIIOCKUX
(urypax m Ux CBOMCTBax, a Tak kK€ Ha HarJsIHOM
YPOBHE — O IPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX,
YMEHUE MPUMEHSATh CUCTEMAaTUYECKUE 3HAHUS O HUX
U1l pELLIEHUsI TEOMETPUYECKUX M IPAKTUYECKUX 3a/1aY;
— YMEHHIO IPUMEHSTh U3yUYEHHbIE OHATHUS,
[pe3yJIbTaThl 1 METO/IbI IIPU PELICHUN 3a7a4 U3
pa3IMYHBIX pa3/iesioB Kypca, B TOM YHCIIe 3a/1a4, He
CBOJISIIIIUXCS K HETIOCPEACTBEHHOMY ITPUMEHEHHIO
M3BECTHBIX AJITOPUTMOB C UCIIOIb30BAHUEM IPU
HEOOXOIMMOCTH CIIPABOYHBIX MaTEPHAJIOB,
KaJIbKYJISITOpa, KOMIIBIOTEPA

I';maBa V. Meton
KOOpPJAWHAT B
[MPOCTPaHCTBE.

17

BolnycKHUK HAYYUmMCcs:

— IPUMEHSITh YKa3aHHbIE (DOPMYJIbI TSl peLICHUS
CTEPEOMETPUUYECKUX 33]1a4 KOOPAUHATHO-BEKTOPHBIM
METOZIOM,




— 3HATh: aJITOPUTM BBIYMUCICHUA AJIMHBI BEKTOPA, AJIMHBI
OTpPC3Ka, KOOPAUHAT CCPCAUHBI OTPC3Ka, ITIOCTPOCHHA TOUCK]
10 KOOpAUHATaM,

— OIPUMCHATDH aJITOPUTMBI JJIS1 BEIYUCIICHUS JJIMHBL
BCKTOpPA, IJIUHBI OTPE3KA, KOOpAUHAT CEPCAUHEI OTPE3KaA,
MMOCTPOCHUA TOYCK IO KOOpAWHATAM ITPpHU pCIICHUHN 3a/1a4

['maBa VI. Hunuuap,
KOHYC U 11ap.

16

BolnycKHUK Hay4Yumcs:

— UCIIOJIb30BaTh (DOPMYIIBI ILTOMIAIH OOKOBOM M TIOTHOM
[MOBEPXHOCTH LUJIMHAPA U YMETh UX BBIBOJIUTH; UCIIOIb3YS
(hOpMyIIBI, BBIYHUCIIATE S OOKOBOH U IMOJTHON
MOBEPXHOCTEM.

— BBITIOJIHATH TOCTPOEHUE KOHYCA U €T0 CEUEHUs,
HaxOJUTh JIEMEHTBI; paClIO3HAaBATh HA MOJEIISIX,
M300paXkaTh HA YepPTEkKax; peliaTh 3a/1a4i Ha HAXOXKICHHE
[JI0L[a/IM TOBEPXHOCTU KOHYCA U YCEYEHHOTO KOHYCA.

— IPUMEHSTH (POpPMYITy TIPH PEIICHUH 33134 Ha
HaXO0XJCHUE TUIOMAaN cepbl.

I'nasa VII. O6bembl TE.

21

Bbl}’lyCKHUK HAYYumcs.

— PCUIATb TUIIOBBLIC 3aaa4U I10 TCMC, UCII0JIb30BATb
MMOJIYUYCHHBIC 3HAHUSA JIA UCCIICAOBAHNA HECIOKHBIX
MPAKTUYICCKHUX CI/ITyaHI/Iﬁ

['naBa IV. Bektopsl B
[IPOCTPAHCTBE.

BoinyCKHUK HAYYUMCAL.

— IPUMEHSATH aJITOPUTMBI ISl BBIYMCIICHUS JJIUHBI
BEKTOpPA, JUIMHBI OTPE3Ka, KOOPIAUHAT CEPEANHBI OTPE3KA,
[MOCTPOECHMSI TOUEK 110 KOOPAMHATAM IIPU PELICHUH 3a/1a4.
— UMETb IIPEJICTaBICHNUE 00 yriie MEKy BEKTOpaMH,
CKaJIIPHOM KBaJIpaTe BEKTOPA;

— BBIUUCIIATH CKaJIIPHOE NMPOU3BEACHNUE B KOOPJMHATAX U
KaK IPOU3BEICHHUE JJINH BEKTOPOB Ha KOCUHYC yIia
MEX/1y HUIMU; HAXOJAUTh YroJl MEX/ly BEKTOPAMH 110 X
KOOpAMHATaM; PUMEHATH (POPMYIIbI BEIUUCIIEHUS yria
MEX1y IPSIMBIMU M MEXIY IPSIMOM U TNIOCKOCTBIO

[loBTOpEHUE Kypca
reomeTpun 3a 10-11
KJ1acc

Brinyckauk Hayuwics B 10-11 kiacce:

— YMEHHIO paboTaTh C FT€OMETPUUECKUM TEKCTOM
(CTpyKTypHUpOBaHUE, U3BJIEUEHHE HEOOXOIUMON
MH(pOpMaIINK), TOYHO U TPAMOTHO BbIpa)kaTh CBOU
MBICJIM B YCTHOM M MMCBMEHHON peuH, IPUMEHSIS
MaTEeMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY,
VICIIO0JIB30BATh PA3JIMYHBIE SI3BIKH MAaTEMaTUKHU
(Cl10BECHBIN, CUMBOJIMYECKUH, TpadUUECKUil), pa3BUTHUS
CIIOCOOHOCTH OOOCHOBBIBATH CYXICHUS, IPOBOAUTH
KJIacCU(UKAINIO;

— BJIAJCHUIO 0A30BbIM MOHATUWHBIM aNnapaToM: UMETh
MpeICTaBIEHHUE O YHCIIe, 00 OCHOBHBIX T€OMETPHUUYECKUX
00BbEeKTax, BEKTOpax, KOOpAUHATaX, (POPMUPOBAHUS
MPEICTaBICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
[peaJIbHOM MHUpPE U Pa3fInYHbIX CIOCO0aX UX U3yUYECHUS;
— YMEHUIO U3MEPATH JJIMHBI OTPE3KOB, BEJIMUYHUHBI
YTJIOB, UCTIOJIB30BaTh (DOPMYJIBI JUIsl HAXOXKICHUS
[EpUMETPOB, IIOMIAIEH U 00BEMOB F€OMETPUYECKHUX
puryp;

— OBJIQICHUIO HABBIKAMM YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCICHUM;

— YCBOCHHIO CUCTCMATUYCCKUX 3HAHUH O MJIOCKHX




(urypax u Ux CBOICTBax, a Tak kK€ Ha HArJsIHOM
YPOBHE — O IIPOCTEUIINX ITPOCTPAHCTBEHHBIX TEJaX,
YMEHHE IPUMEHATh CUCTEMAaTUYECKHE 3HAHUS O HUX
I pelICHUsI TEOMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;
— YMEHHUIO IPUMEHSATh U3YUYECHHBIE IOHATHS,
pe3yabTaThl U METOIBI IPU PELICHUHU 3a4a4 U3
[Pa3JIMYHBIX pa3/IeOB Kypca, B TOM YMCJIIE 3a/1a4, HE
CBOSIIIIMXCS K HEITOCPEACTBEHHOMY IIPUMEHEHUIO
M3BECTHBIX aJITOPUTMOB C UCIIOJIb30BAaHUEM IPU
HEOOXOAMMOCTH CIIPABOYHBIX MATEPHUATIOB,
KaJIbKYJIATOpa, KOMIIBIOTEPA.

roro 66

Hcnouab3yeMblid y4eOHO-METOAUYECKUA KOMILIEKT:

1. AnreOpa u Haydanma Marematuueckoro aHammza. 10-11 kmaccel. B 2u. Y.1
Y4ueOHUK s ydamuxcs oO1eo0opa3oBaTeIbHBIX YUpeKaeHHU (0a30BbI yPOBEHB)
U.2 3Bagau"nuk 8  ydamuxcs — oOmieoOpa3oBaTelbHBIX — yupexkjaeHuit/[A.T.
MopnakoBud u 1p.] mox pea. A.I'. Mopakosu4a. -10e u3a. M.: MaEemo3una, 2020.

2. 'eometpust, 10-11: yue0. ms obmieoOpa3oBat. yuapexxaeHu: 6a30BbIH U TPOQIII.
ypoBHM/ [JI.C. Atanacsia, B.®. byry3os, C.b. KagomiieB u np.| M.: [Ipocsenienue,
2020.

Kontpouabubie meponpusitus 10-11 kiace

Kaacce Tema Cpoxu npoBeieHus

10 [ BxomHOW KOHTPOJIH (TOBTOPEHHE) CEHTSIOph
JlelicTBUTENbHEIE YUCTIa OKTSI0pb
PernonanbHasi fMarHocTHYecKas padora HOSIOph
[Ipeobpa3oBaHne BhIPAKEHUM Jekabpb
YpaBHEHHUS SIHBaph
[TapanienbHOCTh M NEPHEHAUKYIIPHOCTD B (deBpab
MMPOCTPAHCTBE
HepaBeHncTBa MapT
[Tpu3ma u nupamuia arnpenb
A IMUHVCTPATUBHBIN KOHTPOJIb 10 UTOraM roja Mau

11 | BxomgHo¥ KOHTPOJH (TOBTOPEHHE) CEHTSIOph
3aga4n MPaKTHYECKOTO XapaKTepa OKTSIOpB
DyHKIIUN HOSI0Pb
YpaBHEHUS U UX CUCTEMBI nexkabpb
3aa4n CTEPEOMETPHUH BBIUHUCIIUTEIIEHOTO XapaKTepa STHBAPh
Jluarnoctuyeckas padota B popme EI'D (deBpasb
HepaBeHCTBa M UX CHCTEMBI MapT




[Tpunoxenue 1
Mopyab «IK0JIbHBIA YPOK»

HOHomeckuii Bo3pacT — 3TO MepUOJ BBHIPAOOTKHM MHPOBO33PEHUs, YOEKICHHIA,
XapakTepa W >KU3HEHHOTO camoolpeaeieHusd. Jlid JIUYHOCTH OOpeTaeT UEHHOCTh
CUCTEMA OIPEICICHHO OpPHUEHTUPOBAHHBIX IIOCTYIKOB, BO3pacTaeT 3HAYUMOCTb
(GYHKIIUM CaMOKOHTPOJISI, KOTOpasi cpabaThIBAET B PAa3IMYHBIX MO THUITY NMPOOJIEMHBIX
CUTYalUsIX.

B crapumiem MIKOJIBHOM BO3pacTe MNPOUCXOAMT CUCTEMATHU3AlMsl IOJIYYEHHBIX
3HAaHUH, YCBOEHUE TEOPETUUYECKUX OCHOB PA3JIMYHBIX JUCIUIUIMH, 0000IIEHNE 3HAHUN
B €IMHYI0 KapTUHY MHUpa, Io3HaHHE (uiIocoPpckoro cMeicia siBieHuid. Kak npasuio,
UHTEpEC K Y4YeHUI0 (K €ro coAepX aHUI M TIPOLECCy) IMOBBIIACTCS, TaK Kak
BKJIFOYAIOTCS MOTHBBI CaMOOIIPEAEIICHUS] U MOJATOTOBKM K CaMOCTOSITENIbHOW >KH3HHU.
HNmeer MecTo coyeTaHWe M B3aWMONPOHUKHOBEHHE IMHPOKUX COIUANBHBIX H
MO3HABATENBHBIX MOTHBOB. SIpKO BBIpaK€HAa MPOM3BOJIbHAS MOTHBAIMA, TaK Kak
XOpOILIO OCO3HAIOTCS MPUYMHBI OTHOLIEHUS K yueOe. CTaplmIeKIacCHUKH YK€ TOTOBBI K
caM0o00Opa30BaHUIO.

Ho nosBnsgercs nqpyroit heHOMEH. Y CTaplIeKIaCCHUKOB OOBIYHO SIPKO BBIPAKEHO
n30UpaTeabHOE OTHOILIEHUE K yuyeOHBbIM mpeameTraM. Bce 3To TpeOyer OT yuduresneit
MOBBILICHUS KAUe€CTBA MPENoAaBaHMsl.

K crapmeMy mKoIbHOMY BO3pPacTy CKJIAJbIBAETCS UCCIIEI0BATENIbCKOE OTHOIICHNE
K Y4eOHBIM IpeaMeTaM U YMEHHE HaXOJUTh U CTaBUTh Npodiiemy. [loaToMy B yueGHOM
npolecce MX MpPHUBJIEKAET caM XOJ aHalu3a 3ajJlady, CpaBHEHHE pa3IUYHbIX TOYEK
3peHusi, AUCKYCCUU U OOBSICHEHMs, KOTOPhIE 3aCTaBJSIIOT AyMaTb. MEHSETCS B 3TOM
BO3pacTe U POJb YUUTENS: OH BBICTYNAET YK€ CKOpee KaK KOHCYJIbTAHT MO MPEAMETY.
Ho BocniuTaTenbHble aCIEKTHI MPENOJaBaHus MPEAMETOB OCTAIOTCS.

IIpeameTHbIe 00/1aCTH Peasin3anusi nporpaMMbl BOCIIUTAHUSA
Marematuka u uadopmaruka | PazButue CHOCOOHOCTH K HENPEPBIBHOMY
caM000pa3oBaHuIo, OBJIAJICHUIO KIIFOUEBBIMA

KOMIIETEHTHOCTSIMH, COCTABJISIFOIIIMMHA OCHOBY YMEHUS
- CaMOCTOSITEILBHOMY MTPHOOPETEHUI0 M HHTETpalluu
3HaHWWA, KOMMYHHKAIlMM W  COTPYAHHYECTRBY,
3¢ pexTuBHOMY pelieHHIo (pa3pelieHr0) TpoodieMm,
OCO3HAaHHOMY HWCIIOJIB30BAaHUIO HH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, CaMOOPTaHU3aINN
U CaMOPETYJISIINN;

obecrieueHre aKaJAeMUYEeCKO MOOUIBLHOCTH M (WIIH)
BO3MOXKHOCTH TOJIEP>KUBATh U30paHHOE HANPaBJICHHE
o0pa3oBaHUs.




KanenaapHblii IVIaH BOCIIUTATEJIbHON Pa0doTHI 1JIs1 00y4al0IMXCH CPeIHero o0mero oopasoBanust

OpueHTHPOBOYHOE
JeJia, coObITHS, MEPONIPUATHS Kuaaccol | Bpemsi npoBejgeHust OTBeTCTBeHHbIE

NuunuupoBaHue U NOIEPIKKa UCCIIEIOBATEIbCKON 10-11 | B teuenue roga Yyurens-npeMeTHUKH
JESTEIBLHOCTH IIKOJIBHUKOB B paMKax peajin3aliii UMU
VHJIUBUAYAJIBHBIX UCCIEA0BATEIBbCKUX MPOEKTOB
Bosnedenue yyamuxcsa B KOHKYPCHYIO aKTUBHOCTS, 10-11 | B teuenue roga Yuurens-npeaMeTHUKN
OJINMITUAIBI

CeHnTs10pBb

Brio4uTH MOAYJIb B TEMY YPOKA Kunacce YucJio OTBeTCTBEeHHbIE/TIPEeAMEThbI

Jlenp 3HaHUM 10-11 |1 Yuutens-npeaMeTHUKH
JleHb conuaapHOCTH B 60pb0€e ¢ TEppOPU3MOM 10-11 |3 Yuurtens-npeaMeTHUKA
125 ner co nus poxaenus B JI. 'onuaposa 10-11 | 11(24) Yuurens MaTeMaTUKU
130 net co nus poxnaenuss .M. Bunorpanosa 10-11 | 14 Yuurenss MaTeEMaTUKH

OxkTs10ps
100-netne co ngHA poxaeHus akamemuka Poccmiickoin| 10-11 |15 Yuuresns MaTeMaTUKU
akameMun oopazoBanus Ipanuena [Tropes MyukaeBrnua
BcemupHblil 1eHb MaTeMaTUKH 10-11 |15 Yuureng MmaTreMaTUKHA

Hosopb

MexayHapOIHBIN AEHb TOJIEPAHTHOCTHU 10-11 |16 Yuurens-npeIMeTHUKN




Jlenp matepu B Poccun 10-11 |26 Yuurens-npeIMeTHUKN
HexaOpb
MexayHapOIHbIN 1€Hb HHBAJIN]IOB 10-11 |3 Yuurens-npeIMeTHUKA
165 net co nus poxnaenus .M. Anekcanapona 10-11 |25 Yunreiss MaTeMaTHKHA
deBpaib
JIeHb POCCUICKON HAYKHU 10-11 |8 Yuurens-npeIMeTHUKN
Jensp 3amuTHUKa OTedyecTBa 10-11 |23 Yuurens-npeaMeTHUKH
Maprt
MexayHapOaHbIN KEHCKUN I€Hb 10-11 |8 Yuurens-npeIMeTHUKN
Henens matrematuku 10-11 | 14-20 Yuurtens MaTeMaTUKU
Maii
MexayHapOoaHbIN AE€Hb CEMbU 10-11 |15 Yuutens-npeaMeTHUKH
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