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1. IMosgicHUTEABLHAA 3ANIMCKA

OcHoBHOI 3amaueld OOydeHHMs] MaTeMaTHKE B IIKOJE SBJISETCS CO3HATEIbHOE
OBJIAJICHUE YYAITUMHUCS CHCTEMON MaTEeMaTHYCCKUX 3HAHUH M YMEHUU, HEOOXOIWMBIX B
MMOBCEHEBHOM ®u3HU. OBJIa/ICHUE MPAKTHUECKH JTFOOOH COBpEMEHHOM mpodeccueii TpedyeT
TE€X WY WHBIX 3HAHUU [0 MaTeMaTUKe. AKTyallbHOW 3aJa4€il 1 MUCCUEHN IIKOJIbI SBIIAECTCS
ONpENEICHHBIA MOPTPET BBIMYCKHUKA Ha BBIXOJE, MMEIOIIEM KayeCTBEHHBIE 3HAHUS 11O
IpEAMETY U BBICOKMI MMOTEHIUAJ B PEAIM3alNK 33 IlyMaHHbIX LeJeh. 3aaya MpenoaaBaress
- MNpeIMETHHKAa peal30BaTh HE TOJIBKO TICUXOJOro-MeIaroruueckyto (QyHKIUI0, HO H
HEIOCPEJICTBEHHO O0ECIEYUTh YYEHHKA BCEM HEOOXOIMMBIM HAOOPOM 3HAHWI M yMEHUH,
KOTOPBIE B JJaJIbHEUIIIEM OH CMOKET IPUMEHHUTh U JOKa3aTh HA OCHOBHOM T'OCYJapCTBEHHOM
sk3amene (OI'D).

JlanHasi mporpaMma 3JIEKTUBHOTO Kypca MpeaHa3HaueHa Ijsi oOydaromuxcs 9-x
KJIACCOB 00I11Ie00pa30oBaTeIbHBIX YUPEKISHUN U paccunTaHa Ha 33 yaca, 1 yac B HeJHelo.
Ona npegHa3HaueHa /sl MOBBIIIEHUS 3(PPEKTUBHOCTH MOJATOTOBKM OOyyaromuxcs 9 kiacca
K OCHOBHOMY TI'OCYJapCTBEHHOMY 3K3aMEHY II0 MaTEMaTUKE 3a KypC OCHOBHOM IIKOJIBI U
MpeayCMaTpUBAET UX MOJArOTOBKY K JIaJbHEHIIEMY O0YUYEHHUIO B CPEIHEN LIKOJIE.

[IporpamMmMoil MIKOJIBHOTO Kypca MaTEeMaTUKH HE MPEeayCMOTPEHbl 0000UIeHHE U
CUCTEMATH3alUsl 3HAHUW 1O PAa3MYHBIM pa3jeliaM, MOJYYEHHBIX Yy4YalllUMHUCSA 32 BECh
nepuosl o0yueHus ¢ 5 mo 9 kiacc. DneKTUBHBIN Kypc «Maremaruka B TexHosioruu OI'D»
MO3BOJIUT CUCTEMATU3UPOBATH U YIUIYOUTh 3HAHUS YUYalIUXCS MO PA3JIUYHBIM pazfernam
Kypca MaTeMaTHKd OCHOBHOW TIKOJbI (apudmeTtnke, anredpe, CTATUCTHUKE, TEOPUHU
BEPOSTHOCTEU U T€OMETPHUN).

OneKkTuBHbIA Kypc «Martematuka B TexHosioruu OI'D» HampaBlieH Ha BOCIOJHEHHE
HEJOCTAIOMIMX 3HAHUM, OTPaOOTKY MPUEMOB pEUICHUS 3aJaHUi Pa3IUYHBIX THUIOB U
YPOBHEH CIIOKHOCTH BHE 3aBUCUMOCTH OT (POPMYJIHMPOBKH, a TaKXKE€ OTPAOOTKY THIOBBIX
3aganuii OI'D mo mateMaThke Ha TECTOBOM matepuane. [Iporpamma s1€KTHBHOIO Kypca
coctaBieHa Ha ocHoBe  OOsA3aTeNbHOT0O  MHHMMYMa  COJEpPXaHUS  OCHOBHBIX
oOpasoBaTenbHBIX MporpamMM U TpeGoBaHui K YPOBHIO TTOJITOTOBKH BBIITYCKHUKOB OCHOBHOM

IIKOJIBI.



Leab 37eKTHBHOIO Kypca: cucTeMaTu3alus 3HAHUN U CHOCOOOB JEATEIbHOCTH
yyaluxcs o MaTeMaTHKe 3a KypCc OCHOBHOM IIKOJIbI, MOATOTOBKA 00yyatomuxcs 9 kiacca K
OCHOBHOMY T'OCYZJapCTBEHHOMY JK3aMEHY 10 MaTEMATHKE.

3agaum 3J1eKTHBHOIO Kypca:

o 3aKpenuTh OCHOBHBIE TEOPETUYECKUE TMOHATHS U OINPEIEICHUS MO OCHOBHBIM
U3Y4aeMbIM pa3/ieliaM;

o OtpaboTaTth OCHOBHBIE THMBI 3afau u3ydaemblx TunmoB KM OI'D u ux
aJITOPUTM PELICHUS;

o dopMupoBaHuE Yy OOYYaIOIIUXCS WEIOCTHOTO TMPEACTABICHUS O TEME, €€
3HAQYEHUS B pa3/ieiie MATEMATUKU, MEXIIPEAMETHBIE CBSI3H C IPYTUMH TEMAMHU;

o CriocoOCTBOBaTh MHTEIEKTYaJIbHOMY Pa3BUTHIO ydaluxcs, (OpPMHUPOBAHUIO
KAaueCTB MBIIUICHUS, XapaKTePHBIX JUIsI MAaTEMaTHUECKON NEATEIbHOCTH U HEOOXOAUMBIX
Y4YeHUKY 1151 yeneurHoi caaun OI'D, muist oOuieit conuanbHOM OpUEHTAIUH;

o AKIIEHTUpOBAaTh BHHMAaHHE YYalllUXCA HA €IMHBIX TPEOOBAHMSIX K IpaBUiIam
oopMIIeHUsI pa3IMYHbIX BUAOB 3aJaHHM, BKIOYAEMbIX B UTOTOBYIO aTTECTAIMIO 3a Kypc
OCHOBHOM IIIKOJIBI.

o CnocoOCcTBOBaTh CO3[IAHUIO YCIOBHA OCMBICIEHHOCTH YYEHHs, BKIIOYEHHUS B
Hero oOydJaromierocss Ha YpPOBHE HE TOJBKO MHTEUIEKTYalbHOM, HO JMYHOCTHOM U

COI.II/IEU'IBHO?I AKTUBHOCTH C IPUMCHCHUCM TCX WJIM MHBIX MCTO/10B O6y‘I€HI/I5{.

2. O0mas xapakTepucTHKA Kypca

ConmepxaHue Kypca HaleldeHO Ha (opMHpOBaHHME MATEMaTHUYECKOIo ammapara Jis
pemenns 3amad. OMHOW M3 OCHOBHBIX 3aJ1ad Kypca SIBJISIETCS Pa3BUTHE aITOPUTMHUYECKOTO
MBIIICHHS, HEOOXOAMMOI0, B YaCTHOCTH, ISl OCBOEHHUSI Kypca MaTeMaTHKH; OBJaJIeHUE
HaBBIKAMM JENYKTHBHBIX pacCyXIC€HH. MaremaTuka, JAaBHO CTaB S3bIKOM HAayKH U
TEXHUKH, B HACTOSIIEE BpPEMsI BCE IIMPE MPOHUKAET B MOBCEAHEBHYIO )KM3Hb U OOMXOJIHBIN
A3bIK, BCe OoJiee BHeApsieTcs B TPAJULMOHHO Jajekue OT Hee oOiacth. VMHTEeHCHBHas
MaTeMaTu3alusl pa3IudHbIX 00JacTel YeloBeUYeCKOW NeATeTbHOCTH OCOOCHHO YCHIIMIIACh C
BHEJIPEHUEM COBPEMEHHBIX MH(POPMALUOHHBIX TEXHOJOTUH, TPEOYIOIIMX MaTEeMaTUYECKON

I'paMOTHOCTH YCJIOBCKA 6yKBa.HI>HO Ha KaXXJAO0M pa6oqu MecTe. ITO npeamojaaract "



KOHKPCTHBIC MaT€MaTU4YCCKHUC 3HaHMHA, u onpca CJICHHBIN CTHJIb MBIIIJICHUAA,

BbIpabaThIBA€MbIi MAaTEMATHUKOM.

3. MecTo yueOHOr0 npeaMera B y4eOHOM IJIaHe

B yuebnom mmane MBOY «CHI Ne 18» otBoautcs 17 wacoB ansi 00s13aTEIBHOTO

uzydyenus (0,5 4 B Heenmo).

4. JInyHOCTHBIE, MeTANIPEeAMETHbIE U NPeIMETHbIE Pe3yJIbTaThl 0CBOEHHS YUeOHOI 0
npeaMera
IIpeomemnvie pezyiomamol:

L CDOpMI/IpOBaHI/IC HAaBBIKOB IIOMCKa MATCMATHYCCKOIO MCETOJa, aJIropuTMa H

MOMCKa PEIICHUS 3a/1a4d B CTpyKType 3aaad OI'D;

° dopMUpOBaHHE HaBbIKa PEIICHUS OMPEACICHHBIX TUIIOB 3aJad B CTPYKTYpeE
3agau OI'D;
° yMeTh paboTaTh ¢ TaOJUIIAMH, CO CXEMaMH, C TEKCTOBBIMHU JIaHHBIMHU, YMETh

peoOpa3oBbIBaTh 3HAKW M CHUMBOJIBI B JIOKA3aTENbCTBAX M INPUMEHSEMBIX METOoAax MAJis
penieHus: o0pa3oBaTeIbHBIX 33]1a4;

o NPUBOJAUTH B CUCTEMY, COIIOCTaBIATh, 0000IIaTh MW  aHAIU3UPOBATh
MH(pOPMaLlMOHHbIE KOMIIOHEHThl MaTEMaTHYECKOTO XapaKTepa U YMETh MPUMEHSTh 3aKOHbI
Y TIpaBuUJIa JIJIsl pelIeHrs] KOHKPETHBIX 3a/1a4;

o BBIJICJISITh TJIaBHYI0 M HM30BITOYHYIO HH(POpPMALIMIO, MPOU3BOAUTH CMBICIOBOE
c)KaThe MaTeMaTHYeCKUX (PaKTOB, COBOKYMHOCTHM METOJOB M CHOCOOOB PEIICHUS; YMETh
MIPEACTABIISATh B CIIOBECHOM (pOopMe, MCTOIb3Ysl CXEMbl U Pa3IMYHbIE TAONHIIbI, TPAPUKH U
JIUarpaMMbl, KapThl MMOHSATUN U KJIACTEPbl, OCHOBHBIE UJIEHU U TUJIaH PELICHUs TOW WM UHOU
MaTeMaTHYECKOM 3a/1auH;

Memanpeomemmuvie pe3yromamul 00y4eHuUs

Pecynamuenvie YY/|

. OTnpeAessATh COOCTBEHHBIE MPOOJIEMbl M MPUUYMHBI MX BO3HUKHOBEHUS MPU
paboTe C MaTEeMaTUYECKUMH O0BEKTaMU;

o dbopMynrpoBaTh COOCTBEHHBIE BEPCUU WM MPUMEHATH YK€ W3BECTHBIE (DOPMBI
U METOJABl PEIICHUsS MaTeMaTU4YecKOW mpoOseMbl, (OpMyIUpOBATH MPEANOTIOXKEHUS U
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CTPOUTh THUIIOTE3bl OTHOCUTEJIBHO PacCMAaTpUBAEMOro OOBEKTa W MPEIBOCXUIIATH
pe3ynbTaThl CBOEH yueOHO-I03HABATEIBLHOM IEATEIbHOCTH;

o ONpeNeNsaTh IyTH JOCTHKEHUS LeJied M  B3BEIIMBAaTh BO3MOKHOCTH
pa3penieHusl  ONpPEAENICHHbIX  y4yeOHO-NO3HABaTEIbHBIX 337a4 B  COOTBETCTBHHM C
ONpeeICHHBIMU KPUTEPUSIMHU U 33/1a4aMU;

o BBICTpauBaTh  COOCTBEHHOE  0O0Opa3oBaTEbHOE  MOAMPOCTPAHCTBO IS
pa3penieHusl OINPENENIeHHOr0 Kpyra 3ajad, OIpEeAeNATb W HaxOJWUTh YCIOBHS IS
peanu3aiuy uaen 1 miaHoB (caMooOyUYeHue);

o CaMOCTOSTENIbHO BBIOMpaTh CpeAu MPEAJIOKEHHBIX pEecypcoB Haubosee
3¢ (pexTUBHBIE U 3HAYUMBIE NPU PabOTE C ONPEACICHHON MaTEMAaTUYECKON MOJIEIbIO;

o YMETb COCTaBJIATh IUIaH pa3pelIeHUsl ONpPEEICHHOIO Kpyra 3ajad, UCHOJIb3Ys
pa3jNyYHbIE CXEMBbI, PECYpChl NOCTPOEHHUS IUAarpaMM, MEHTAJIbHBIX KapT, MO3BOJSIOLINX
MIPOU3BECTHU JIOTUKO - CTPYKTYPHBIN aHAIU3 33]1a4H;

o YMETh IUIAHUPOBATh CBOW OOpa30BaTENbHBI MapHIpyT, KOPPEKTUPOBATH U
BHOCUTb OIPEJCICHHbIE W3MEHEHHUS, KAa4eCTBEHHO BJMSIONIME HA KOHEUHBIM MHPOIYKT
y4eOHO-TI03HABATENILHOM IE€ATEIbHOCTH;

o YMEHUE KaYeCTBEHHO COOTHOCHUTH CBOM JECHCTBHUSA C MPEJBKYIIAEMbIM UTOTOM
y4eOHO-T03HABATEIbHOMN JIEATEIBHOCTH MOCPEACTBOM KOHTPOJIS U IIIAHUPOBAHUS yueOHOTrO
Mpoliecca B COOTBETCTBUHU C U3MEHSIOIMMUCS CUTYallUsIMH U IPUMEHSIEMbIMU CPEACTBAMU U
(dbopmamu OpraHu3aluy COTPYAHUYECTBA, a TAK)KE MHIWBUIyaIbHON pabOThI HA YPOKE;

o YMEHHE OTOMpaTh COOTBETCTBYIOLIME CPEACTBA peajlu3alud pelieHus
MaTeMaTHYeCKUX 3aJad, MoAOHupaThb MHCTPYMEHTHI JJIsi OLICHUBAHMSI CBOEH TPACKTOPUHU B
paboTe ¢ MaTEMaTUYECKUMHU MOHATUSIMHU U MOJIEIISIMU;

Ho3nasamenvnvie YY/[

o YMEHHUE OMNPEIENsITh OCHOBOIOJIATAIONIEe MOHITHE M TMPOU3BOJUTH JIOTHKO-
CTPYKTYPHBI aHalu3, OMNpPENeNsATb OCHOBHBIE TMPU3HAKK U CBOMCTBA C MOMOIIBIO
COOTBETCTBYIOIINX CPEJICTB U NHCTPYMEHTOB;

o yMEHUE MPOBOAWTH KJIACCU(PUKALMIO OOBEKTOB HA OCHOBE KPUTEPHEB,
BBIJICJISITH OCHOBHOE Ha (JOHE BTOPOCTETICHHBIX JIaHHBIX;

o YMEHHE MPOBOJUTH JIOTHYECKOE PACCYKJEHUE B HAIPaBICHUU OT OOLIMX

3aKOHOMEPHOCTEN M3Yy4aeMOU 3a7a4M 10 YaCTHBIX PAaCCMOTPEHHNN;
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o YMEHUE CTPOUTH JOTUYECKHUE PACCYKIECHHUSI HA OCHOBE CHCTEMHBIX CPaBHEHUM
OCHOBHBIX KOMIIOHEHTOB M3y4a€MOI'0 MaTEMATHYECKOr0 pa3/ieiia UM MOJENH, OHATHS WIH
KJIACCOB, BBIIEIISAS ONPEIEIICHHBIEC CYIIECTBEHHBIE IPU3HAKN WU KPUTEPUH;

o YMEHUE BBIABIATh, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTb, JIOTHYHOCTH
COOTBETCTBYIOIIMX LEMOYEK pacCyXJICHUH Mpu paboTe ¢ MaTeMaTHYECKUMHU 3ajadyaMu,
YMETh MOJAPOOHO M CXKATO MPENCTaBIATh ACTATM3ALNI0 OCHOBHBIX KOMIIOHEHTOB IIpHU
J0KA3aTeJIbCTBE MOHATUN U COOTHOIICHUI Ha MaTeMAaTHYECKOM SI3BIKE;

J YMEHUE OpraHU30BbIBaTh IIOMCK W BBIABIATH IIPUYMHBI BO3HHMKAOIINX
IPOLIECCOB, SBJICHUM, HauOoyiee BEpOSTHbIE (PAKTOPBI, MO KOTOPHIM MaTeMAaTUYECKUE
MOJEIJIA U 0OBEKTHI BEAYT CEOsl M0 ONMPENEIECHHBIM JIOTUYECKUM 3aKOHaM, YMETh MPUBOIUTh
IIPUYMHHO-CJIEACTBEHHBIM aHAIN3 ITOHATUM, CYKIEHUN U MaTEMaTUYECKUX 3aKOHOB;

o YMEHUE CTPOUTH MAaTEMaTHYECKYyI0 MOJEIb MpPH 33JaHHOM YCJIOBHH,
oOnagarouiel onpene’IeHHbIMH XapaKTepPUCTUKAMU OOBEKTa NMPH HAJIMYMU OIpPEAESICHHBIX
KOMITOHEHTOB ()OPMHUPYIOLIErOCs MPEANOIAraeMOro MOHATHS UITU SIBJICHUS;

o YMEHHUE MEPEBOJUTh TEKCTOBYI) CTPYKTYPHO-CMBICIIOBYIO COCTaBJISIOLIYIO
MaTeMaTUYeCKOM 3aJaud Ha S3bIK TI'paUuecKoro OTOOPAKEHHsS - COCTaBJIEHUS
MaTeMaTU4YeCKOM MOJIEININ, COXPaHSIOIIEN OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKHU;

o YMEHHUE 3aJaBaTh IUIAH PEIICHHsS MaTeMaTUYEeCKOW 3aJadd, peaJn30BBIBATH

AITOPUTM JIEUCTBHI KaK MOLIArOBOM MHCTPYKIUU JJIsl pa3penieHus: yueOHO-TT03HABATEIbHON

3a/1a4H;
o yYMEHHUE CTPOUTH JOKA3aTEIHLCTBO METOJIOM OT MPOTHUBHOTO;
o yMeHHE padoTaTh ¢ MPOOJEMHOMN CUTYyallMel, OCYIIECTBIAThL 00pa30BaTEIbHBIM

MpolecC MOCPEACTBOM IOMCKA METOAOB U CIOCOOOB pa3pelieHHs 3aJaud, ONPENENsTh
IPaHUIIBI CBOETO 00Pa30BaATEIHLHOTO MIPOCTPAHCTBA;

o YMETb OpPHEHTHUPOBATHCS B TEKCTE, BBISABISITH IJIABHOE YCJIOBHE 3aJauyd U
YCTaHaBJIMBATh COOTHOIIICHUE PACCMATPUBAEMbIX OOBEKTOB;

o YMEHUE TIEPEBOIUTh, HHTEPIPETUPOBATH TEKCT B MHBIC (DOPMBI MPEACTABICHUS
nH(}OpMAIUU: CXEMBI, JUarpaMMBbl, TpadUdecKoe MPEICTaBICHNUE TaHHBIX;

Kommynukamuenwvie YY/{



o yMmMeHue paboTaThb B KOMaHzAe, (OPMHUPOBAHHE HABBIKOB COTPYIHUYECTBA U
y4eOHOr0 B3aMMOACWMCTBHS B YCIOBUSAX KOMAaHAHOM WIrpbl WIM HMHOH  (OpMBI
B3aMMOJICHCTBHUS;

o YMEHHE paclpeieisaTh PO U 3aJaud B paMKax 3aHATUsA, QOpMHUPYS TaKxke
HAaBBIKM OPTaHU3aTOPCKOIO XapaKTepa,

J YMEHHE OLCHUBaTh IMPABUIBHOCTh COOCTBEHHBIX JCHCTBHM, a Takke
NEATEIBbHOCTH IPYTUX YYACTHUKOB KOMAaH/IbI;

o KOPPEKTHO, B paMKax 3aJady KOMMYHHKaluu, (OpPMYJIHpPOBAaTH U OTCTAaWBATh
B3IJISJbl, APTryMEHTUPOBATH JOBOJBI, BBIBOJABI, @ TAKXE BBIJBUIaTh KOHTAPTyMEHTHI,
HEOOXOOUMBIE JJI BBISBJICHUS CHUTyallud YycIexa B pEUIeHMM TOW WIA HWHOU
MaTeMaTUYECKOM 3aJauH;

o YMEHHE TOJb30BaThCS MAaTEMaTHUYECKHMMH TEPMUHAMU ISl PELIeHUs y4eOHO-
[I03HABATEJIbHBIX 3a/1a4, 4 TAaK)KE CTPOUTHh COOTBETCTBYIOIIME PEYEBBIC BBICKA3bIBAaHUSA Ha
MAaTeMaTUYECKOM SI3bIKE JUUIS BBICTPANBaHUs MAaTEMAaTHYECKON MOJIEIIH;

J yMETb CTPOUTb MATEMATUYECKHE MOJEIU C IIOMOLIBIO COOTBETCTBYIOLIEIO
IPOrpaMMHOTr0 O0ecIeueHusi, CEpBUCOB CBOOOIHOTO OTAAJIEHHOTO JOCTYIIA;

o yMETh TPaMOTHO M YE€TKO, coryacHo mnpaswiam odopmiienus KMM-a OI'D
3aHOCHUTB ITOJIYYEHHBIE PE3YIIBTATHI - OTBETHI.

B cuiy Gonbmioil mpakTUYECKON 3HAYMMOCTH JaHHBIM Kype MPECTaBIseT COOOU
COBOKYIMHOCTbh BaXXHBIX M TOJIE3HBIX COBETOB, 3HAHUU, SIBISIETCS CPEACTBOM OOYYEHUS U
CPEACTBOM DPa3BUTUsA HMHTEJUICKTYAJIbHBIX KAa4eCTB JMYHOCTH ydamuxcd. i ydammuxcs,
KOTOpBIE IIOKA HE MPOSBIISIIOT 3aMETHOTO pOCTa B INIAHE MAaTEMaTUYECKOIO YCBOCHMS
OCHOBHOTO COJEP’KaHMS HM3y4aeMOTO IPEAMETA, 3TH 3aHATHS MOMOTYT CTAaThb TOJYKOM B
pa3BUTUU HMHTEpeca K MPEAMETY M CIIOCOOCTBYIOT IMOJIOKHTEIbHOM TEHACHLIMU B IUIaHE
MTOATOTOBKM K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY 110 MaTEMATHKE.

Pesynbrar o0yueHus: QopMHUpOBaHHME YMEHUNW W HABBIKOB PELICHHS OCHOBHBIX
THUNOBBIX 3aJa4 OCHOBHOI'O TOCYJAapCTBEHHOIO DJK3aME€Ha II0 MaTEeMaTHKe, YMEHHUE
MIPUMEHSTH MOJIYYEHHBIE 3HAHUS HA MIPAKTUKE, B TOM YHUCJE IUIAHUPOBATH U MPOEKTUPOBATh
CBOIO JIESITENBHOCTD C yU€TOM KOHKPETHBIX )KU3HEHHBIX CUTYaLUM.

HTorosoe 3aHdTHE MpEANOaracT NpoBeJeHUE TPOMEKYTOUHOM aTTecTaluu B opme
I'hA.



5. TpeGoBaHusi K yPOBHIO OATOTOBKH 00Y4YaIOIIUXCSI

B pesynbTaTte u3ydyeHusi MaTeMaTUKU YYEHUK JO0HKEH 3HATH/TIOHUMATh:
MaremaTuka. Auareopa. I'eomerpus.
Harypanshabie uncna. [pobu. ParmonaabHble yncia

BbInyCKHUK HAYYHUTCSH:

L IMOHUMATh OCOOCHHOCTH I[CCHTH‘-IHOﬁ CHUCTCMBbI CUHMCIICHHUA,
L OIICPHUPOBATH ITOHATUAMU, CBA3AaHHBIMHU C NCIIMMOCTBIO HATYpPAJIbHBIX YHUCCII;
L BBIpAKATh YHUCJIa B 9KBHBAJICHTHBIX (bopMax, BLI6I/Ipa}I HauoOoce IMOAXOOAIIYTO

B 3aBUCUMOCTH OT KOHKPETHOM CUTYallNH;

o CPaBHMBATH U YIOPSAOYMBATH PALIMOHAIBHBIE YHCIIA;

J BBIIIOJIHATH BBIYMCIICHHSI C PAlMOHAJIBHBIMU YHCIAMH, COYETas YCTHBIE U
IMCbMEHHBIEC TPUEMBI BBIYUCIICHU, IPUMEHEHNE KAJIbKYJIATOPA;

o WCIIONB30BaTh IIOHATHS W YMEHHS, CBA3aHHBIE C NPONOPUUOHAIBHOCTBHIO
BEJINYMH, NPOLEHTAMH, B XOJ€ PELICHUS MAaTeMaTHYECKMX 3a7ad M 3a1ad U3 CMEKHBIX
IIPEAMETOB, BBIIIOJIHATH HECIIOKHBIE IIPAKTUYECKUE PACYETHI.

JlelicTBUTEJIbHbIE YHUCJIA

BbInyCKHMK HAYYHUTCH:

®1ICII0JIb30BATh HAYAJIBHBIE IIPECTABICHUSA O MHOKECTBE JEHCTBUTEIIBHBIX YNCEIT,
®OIIEpUPOBATH MOHITUEM KBAJIPATHOTO KOPHS, IPUMEHSATDH €0 B BBIYUCIIEHUSAX.

AJsiredOpanyecKue BbIPpAKEHUA

BbInyCKHMK HAYYUTCH:

®OIIEPUPOBATH MOHATUAMH «TOXAECTBOY», «TOXKAECTBEHHOE MPEOOpa3oBaHUE), pEIIaTh
3a/1auu, coJiepkaiire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (hopMyIamu;

®BLINIOJIHATH MPEOOpPa3OBaHUs BBIPAKEHUHM, COJEPXKAIIMX CTENEHH C LEeJIbIMU
MOKa3aTeJsIMU U KBaJpaTHbIE KOPHU;

®BBINOIHATH TOXKJECTBEHHbBIE IPEOOPA30BaHuUsl PAIMOHAJIBHBIX BBIPAXKEHUI HAa OCHOBE
MpaBuJ ICUCTBHUI HAJl MHOTOWICHAMH U alireOpanyecKUMHU IpOOsSIMH;

® BBLITIOJIHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHust

BbInyCKHUK HAy4YHTCH:



epelllaTh OCHOBHBIE BU/IbI PAIMOHAIBHBIX YPABHEHUN C OJHOM MEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHUH C JByMs NMEPEMEHHBIMU;
®[IOHMMAaTh YPAaBHCHUE KaK BaKHEWIIYI0O MAaTEMAaTHYECKYIO MOZENb IJIsl ONUCAHHS U
M3Y4YEHUsI  pPa3HOOOpa3HbIX  pEAJbHBIX  CHUTyallMid, pemarb TEKCTOBBIE  3aJlayu
anreOpandecKuM METOI0M;
®IIPUMEHATh  rpaduyecKkue TMpeACTaBICHUS JJId  HCCIEJOBaHUS  ypaBHEHHI,
UCCIIEOBAHUS U PEIICHHS CUCTEM YPaBHEHHI C IBYMS IEPEMEHHBIMHU.
HepaBencrBa
BbInyCKHUK HAYYHUTCS:
®[IOHMMAaTh U MPUMEHSATH TEPMUHOJOTUIO M CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM
HEpaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
epellaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHONM M MX CHUCTEMBI, pElIaTh
KBaJpaTHbIC HEPABEHCTBA C ONMOPOM Ha rpaPUUECKUe MPEACTABICHHUS.
OcHoBHbIe IOHATHSA. UHnCI0BbIE PYHKUIMHU
BhINyCKHMK HAYYHUTCH:
®[IOHMMAaTh M UCIOJb30BaTh (PYHKIMOHAJIbHBIC TIOHATUS U S3BIK (TEPMUHBIL,
CUMBOJIMUECKUE 0003HAUYEHUS);
®CTPOUTH TpadUKU DIEMEHTAPHBIX (PYHKIMW; HCCIEIOBaTh CBONCTBA YHUCIOBBIX
(GyHKIMIA Ha OCHOBE MU3y4CHUsI TIOBEICHUS UX TPa(UKOB;
®[IOHMMAaTh (YHKLUMIO KaK BaXKHEHIIYI0 MAaTEMaTUYECKYyI0 MOJENb Jis ONHUCAHUS
MPOIIECCOB UM SIBJICHUN OKPYXKAIOIIET0 MHUpA, MNPUMEHSATh (DYHKIMOHAJIBHBIA S3BIK IS
OTHCAHUS ¥ MCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty GU3HUECKUMU BETMYMHAMH.
OnucarejibHasi CTATUCTUKA
BohInyCKHMK HAYYHUTCS
®IICTIOJIb30BATh TMPOCTEHINHME CIOCOOBl TPEACTABICHHUS M aHAW3a CTaTUCTHYECKUX
JTAHHBIX.
Cay4aiinbie COOBITHSI M BEPOSITHOCTD
BoInycKHMK HAYYUTCS
®HAXOJUTh OTHOCUTEIBHYIO YACTOTY U BEPOSATHOCTD CIIy4ailHOTO COOBITHSL.

KomoOunaropuka



eBrimyckHUK Hay4uTCs pemaTh KOMOWHATOPHBIE 3a7aydl HAa HAXO0XKICHHE 4YHCia
00BEKTOB MJTM KOMOMHAITUH.
Harasignas reomerpus
BbInyCKHMK HAYYMTCS:
epacro3HaBaTh Ha YepTekKaxX, PUCYHKAX, MOJEISIX U B OKPYKAIOUIEM MHUpPE TUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBI;
epacro3HaBaTh pPa3BEPTKH KyOa, MPSIMOYTOJILHOTO MapajuliesienuIieia, MPaBUILHON
MUpaMU/IbL, TUIMHAPA U KOHYCA;
®CTPOUTH PA3BEPTKU KyOa U MPSIMOYTOJIHHOTO NapaljIeIeUIe 1a;
®OIIPE/ICIIATH 10 JUHEHHBIM pa3zMepaM pa3BEPTKU (DUTYPHI JTUHEHHBIC pa3Mephbl caMo
(burypsl 1 HA000pOT;
® BLIYUCIISATH O0BEM MPSIMOYTOJIBHOTO MapaieJenumnea.
I'eomerpuyeckue purypsol
BbInyCKHMK HAYYHTCS:
®I10JIb30BaTHCS S3BIKOM T€OMETPHUU ISl ONMUCAHUS MPEIMETOB OKPYKAIOIIETO MHpa H
UX B3aUMHOTO PaCIOJIOKECHHUS;
epacCIo3HaBaTh U U300paKaTh HA YePTEKAX M PUCYHKAX TEOMETPpUUECKHE QUTYPBI U UX
KOH(pUrypanuu;
®HAXO/UTh 3HAYEHUS JUTMH JIMHEWHBIX 3JIEMEHTOB (PUTYP Y MX OTHOIICHHUS, TPATYCHYIO
Mepy yriioB oT 0° go 180°, mpumeHsisi onpeneneHus, CBOMCTBA U MPHU3HAKK GUTYD U UX
AJIEMEHTOB, OTHOIICHUST GUTYD (PaBEHCTBO, O00ME, CHMMETPHUH, TTOBOPOT, MapalICIbHBIHN
MIepeHoc);
®OICPUPOBATh C HAYAIBHBIMA TOHATHSAMH  TPUTOHOMETPHH W  BBITIOJHSTH
aJIEeMEHTapHBIE ONepanuy HaJ QYHKIIUSIMH YTIIOB;
epemaTh 3a/Jlauyd Ha JI0Ka3aTeIbCTBO, OMUPASCh HA W3YYCHHBIC CBOWCTBA (UTyp H
OTHOIIECHUH MEXTy HUMHU U IPUMEHSSI U3YUECHHBIE METOIbI IOKA3aTEIIbCTB;
epemiaTh HECIOXKHBIC 3aJa4ll Ha TOCTPOCHHE, TPUMEHSAS OCHOBHBIC aJTOPUTMBI
MMOCTPOEHUS C TIOMOIIBLIO IIUPKYJIS U JIMHCHKY;
eperiaTh NPOCTEHIITNE TNIAHUMETPUIECKUE 3a/1a4d B IPOCTPAHCTBE.
H3mepeHue reoMeTpuyYeCKUX BeJTUYHH

BbInyCKHUK HAYYHUTCH:
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® ICII0JIb30BaTh CBOMCTBA U3MEPEHHUSI IJIMH, TUIOLIAJAEH U YIJIOB IIPU PEIICHUH 3a7a4 Ha
HAaXOXKJE€HUE JJIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI JYTM OKPYKHOCTH, IpajyCHOMI
MEpBI yTia;
®BBLIYUCIIATh IUIOIIAJM TPEYTOJbHUKOB, NPSIMOYIOJbHUKOB, NapajjieIOrpaMMOB,
Tparenunii, KpyroB v CEKTOpPOB;
®BBIUUCJIATH JJIMHY OKPYXXHOCTH, JUIMHY JyTH OKPY’KHOCTH;
®BBIYNCIIATh JUIMHBI JIMHEWHBIX 3JIEMEHTOB (PUIyp W HMX YIJbl, UCIOJIB3YS (POpPMYJIbI
JUTMHBI OKPY>KHOCTHU U JUTUHBI IYTH OKPY>KHOCTH, (DOPMYJIBI TIIOIaaeil Guryp;
epeIIaTh 3a/1a4M Ha JI0KA3aTEIbCTBO C UCIIOJIb30BAHUEM (POPMYJI AJIMHBI OKPYKHOCTH U
JUIMHBI TyTU OKPY>KHOCTH, (popMyI miomazaeit puryp;
epeniaTh NPaKTUYECKHUE 33]]a4M, CBA3aHHBIE C HAXO0XKJACHUEM T€OMETPUUYECKUX BEIMUYUH
(ucnonb3ys Mpu HEOOXOIMMOCTH CIIPABOYHUKHN M TEXHUYECKUE CPENICTBA).
Koopaunarsl
BbInyCKHMK HAYYMTCH:
®BBLIYUCIIATh JIMHY OTpEe3Ka MO0 KOOPJAMHATAM €ro KOHIIOB; BBIYHMCIIATH KOOPIWHATHI
CEpEINHBI OTPE3Ka;
®1ICII0JIb30BATh KOOPAMHATHBIA METO/I JUIsl U3yUYEHHUSI CBOMCTB MPAMBIX U OKPY>KHOCTEH.

6. Conep:kanue MporpamMMbl 3JIeKTUBHOI'O Kypca

Anrebpa u apudmeTuka

HarypaJjbHble ynciia 1 HYJIb

HartypajbHblil psii YuceJ U ero CBOMCTBA

HatypanbHoe 4ncio, MHOKECTBO HATYpaJIbHBIX YUCEN U €ro CBOMCTBA, N300pakeHue
HaTypaJIbHBIX YMCEJl TOYKaMU Ha YHCIIOBOM IpsAMOM. Mcnosib30BaHNE CBOWCTB HATypalbHbIX
YUCeJl IPU PELICHUH 3a1a4.

3anuch M YTeHHE HATYPAJIbHBIX YHCe

Pazmuune mexnmy 1mudpoit u yucioMm. [lo3uimoHHas 3amuch HATYPaJIbHOTO YHCIA,
MOMECTHOE 3HaueHue LUQPbI, pa3psAabl U KIacChl, COOTHOIICHUE MEXAY BYMSI COCETHUMU
Pa3psAHBIMU €IMHULAMH, YTEHHUE U 3aIIMCh HATYPAJIbHBIX YHCEIL

OxpyrieHue HaTYpPaJIbHbIX YHCeJI

Heobxoaumocts okpyrienus. [IpaBuio okpyrieHus: HaTypajabHbIX YUCEN.

11



CpaBHeHHe HATYPAJIbHBIX YHCeJ, CPaBHeHHe ¢ Yucaom 0

[loHsiTHE O CpaBHEHUM 4YKCEJl, CPAaBHEHUE HATYpaJbHBIX UYMCEN APYr C JAPYroM U C
HyJIeM, MaTeMaTHIeCcKas 3alrich CPaBHEHUM, CTTIOCOOBI CPAaBHEHHMSI YHCETT.

JleliCTBHSA C HATYPAJIbHBIMU YUCIAMU

CrnoxxeHre U BbIYMTAHKUE, KOMIIOHEHTHI CIIOKEHHSI U BBIYMTAHUS, CBSI3b MEXKIY HUMHU,
HaXx0XJCHUE CYMMBI M Pa3HOCTU, HU3MEHEHHE CYMMbl W PA3HOCTH MPU U3IMECHECHUU
KOMITOHEHTOB CJIOKEHUS U BEIYUTAHMUS.

YMHOXEHUE U JIeJICHUE, KOMIOHEHTbl YMHOXKEHUS U JCJICHUS, CBSI3b MEXKIY HUMH,
YMHOXEHHE U CJIOKEHHUE B CTOJIOUK, JICJICHHE YTrOJKOM, MPOBEPKa pe3yjbTara ¢ MOMOIIbIO
MIPUKUJIKA U OOpaTHOTO JEHCTBUA.

[lepemecTUTENbHBIA W COYETATENIBHBIA  3aKOHBI CJHOXKEHUS W YMHOXKCHUA,
pacrpeenuTeIbHbIi  3aKOH  YMHOXKEHHUSI OTHOCUTENIBHO  CIIOXKEHUS, 000CHO8aHUE
an2opUmMMO8 8bINOJIHEHUS apUPMemuUyeckux Oeticmaull.

CreneHb ¢ HATYpPaJbLHBIM MOKAa3aTeJIeM

3anuch 4Kciia B BUJIE CYMMBI Pa3psiIHBIX ClIaraeMbIX, MOPSIIOK BHIMTOTHEHUS ACHUCTBUMN
B BBIPOKECHUSX, COJCPKAIUX CTENECHb, BHIYMCIICHUE 3HAYCHUN BBIPAKECHUM, COJEpHKaIIUX
CTEICHb.

Jpo6u. O0bIKHOBEHHBbIE APOOH

Honst, 4acTh, ApoOHOE uucio, ApoOb. JIpoOHOE YuCIIO Kak pe3ysbTaT JACJCHUS.
[IpaBunbHBIC M HETIPABWIbHBIE APOOH, CMEIIaHHAs JPOOk (CMEIIaHHOE YUCIIO).

3anuch HATypaJlbHOTO YHWCIa B BUJAE JpoOM C 3aJaHHBIM 3HAMEHATeJIeM,
npeodpa3zoBaHUe CMENIaHHOM APOOU B HEMPABUIILHYIO 1pOoObh U HA0OOPOT.

[TpuBenenue apodeit k oOiemy 3HameHarento. CpaBHEHHE 0OBIKHOBEHHBIX APOOEii.

CnoxeHrve ¥ BbIYMTAHHUE OOBIKHOBEHHBIX JApoOed. VYMHOXEHHE U JIeJICHUE
OOBIKHOBEHHBIX APOOEH.

Apudmernueckue TeUCTBHS CO CMEITAaHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHUCIAMHU.

Cnocobbl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOJHEHUU OellCEUl.

JecsiTHUHBIE 1POOH

[enas u npoOHas yacTu aecsaTudHoOM npodu. [IpeodbpazoBaHue qeCcATUUHBIX IPOOE B

OOBIKHOBEHHEIE. CpaBHeHI/Ie ACCATHYHBIX ,up06ep"1. CnoxeHnue M BBIYMTAHHUC ACCATHYHBIX
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npobeit. OkpyrieHue ACCATUYHBIX ApoOeiH. YMHOXKEHUE U JCICHHUE NEeCITHYHBIX TPOOEH.
lIpeobpaszosanue 0b6vikHOBEeHHBIX Opobell 8 decsimuuHble Opodou. Koneunvie u beckoneymnvie
oecsimuuHvle Opoou.

IpoueHTHI

[Tonsitue mporeHTa. BbIuuciieHHe MPONEHTOB OT YHUCIAa W YHUCIA MO U3BECTHOMY
MIPOIICHTY, BBIPAXCHUE OTHOIICHHWS B TMPOIEHTaX. PeleHne HECIOXKHBIX MPAKTHYECKHUX
3a/1a4 ¢ MPOIEHTaAMHU.

JAuarpamMmmbl

CronbuaTeie W KpyroBble auarpamMmbl. V3BiedeHne wHGOpMAMKM W3 JHATPAMM.
H300pasicenue ouazpamm no Yucio8blM OAHHLIM.

PaunonanbHbie uncia. [losoxurebHbIE U OTPUIIATEIbHBIE YHCIA

N3o0pakeHne uyucen Ha YUCIOBOM (KoopAuHATHOM) mpsiMoi. CpaBHEHHE 4YHUCEI.
Moayns 4uclia, TeOMEeTpUYeCKas HMHTeprnpeTanus Moayis uucna. JlelctBus ¢
MOJIOKUTEIIBHBIMU M OTPULIATEIIbHBIMU YUCIIaMU. MHOXXECTBO 1EIBbIX YUCET.

IlonsiTe 0 panuoHAJBLHOM 4uciae. [lepsuunoe npedocmasieHue 0 MHOHCECMEe
PAYUOHAIbHBIX Yucen. JJeUCTBUS C palluOHATbHBIMH YHCIaMHU.

Pemienue TekCTOBBIX 32124

EnuHuubl M3MepeHMi: JUIMHBI, TUIONIAAM, OO0beMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIy CIWHUIIAMH W3MEPCHUS KaKIOW BEIMYWHBI. 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; MPOU3BOIUTEILHOCTh, BpeMsi, paboTa; IeHa,
KOJINYECTBO, CTOUMOCTb.

KBagpatHbie KopHr

Apudmernueckuii KBaJpaTHbIl KopeHb. [IpeoOpazoBaHre BhIpaKEHUH, COMEPKAIINX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JICJICHHE, BHIHECEHHUE MHOXKUTEJISI W3-TI0J 3HaKa KOpHS,
BHeceHue MHOMCUmes No0 3HAK KOPHAL.

YpaBHeHMs U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHust
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[lonsiTue ypaBHEHUST W KOpPHA YpaBHEHHUs. [Ipeocmasnenue 0 pagHOCUTLHOCHU
ypasnenuti. QObaacmev  onpeodeieHus ypagHeHus (0Oaacmb  OONYCMUMbBIX — 3HAYEHUL
nepemeHHol).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemienve nuHEWHBIX YpaBHEHUH. Jlunetinoe ypasneHnue ¢ napamempom. Koauuecmeo
KopHel JUHeuHo20 ypasruenus. Pewenue nunetinvix ypagHeHui ¢ napamempom.

KBagpaTHoe ypaBHeHME U er0 KOPHU

KBagpatHeie ypaBHeHusa. HenosiHble KBagpaTHblE ypaBHEHHUs. JIHUCKPUMUHAHT
KBaJpaTHOTO ypaBHeHus. Popmysia KOpHEW KBaJIpaTHOTO ypaBHEHUs. leopema Buema.
Teopema, obpamnas meopeme Buema. PellleHue KBaJpaTHBIX ypaBHEHHI: HCHOJIb30BAHHE
bopMynbl Uil HAaXOXKIEHUS KOPHEW, epaguueckuul memoo peuilenusl, paslodxceHue Ha
MHOMCUmMenu, noobop KopHell ¢ UCnoivsoganuem meopemvl Buema. Konuuecmeo kopmeti
K8AOpAMHO20 YPAGHEHUs. 8 3ABUCUMOCMU Om e20 OUcCKpumuHanwma. buxeadpammuvle
ypaeuenus. YpasHenus, ceooumvlie K JUHEUHbIM U Keaopamuvim. Keaopamuvie ypaeuenus ¢
napamempom.

/{po0HO-panuOHAIbHBIC YPABHEHUS

Pemiennie  mpoctedmmx — IpoOHO-TMHEWHBIX  ypaBHEHUW. Pewenue  OpobdHO-
PAYUOHATILHBIX YPAGHEHU.

Metonpl penieHusi ypaBHEHMI: METOAbl PABHOCHJIBHBIX MPeoOpa3oBaHUM, METO]
3aMeHbl TEepeMEHHOM, rpaduyeckuii Metoi. Vcrmonp3oBaHWe CBOWCTB GYHKUIUNA TPU

pELICHUN YPaBHEHUN.

IIpocreiimme nppanuoHanbHble ypaBHEeHUsS BUa 4/ f (x) =a, \/ f(x)= \/ g(x) .

VpaBHenus Buga X' = a.YpaBHEHHUS B IEJIbIX YHCIIAX.

Cucrembl ypaBHeHUH

YpaBHeHuEe ¢ AByMs NEpPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMsI NEPEMEHHBIMH.
Ipamas kax epaghuueckas unmepnpemayus TUHENUHO20 YPAGHEHUS C 08YMsl NEPEMEHHbIMU.

IToHsTre cucTeMbl ypaBHEHU. PellieHne cucteMbl ypaBHEHUN.

Mertonbl pemieHus CHUCTEM JIMHEMHBIX YPaBHEHUM C JABYMsI [EPEMEHHBIMU:
epacghuveckuti Memoo, Memoo CJLOJHCEHUs, METOJT TIOJICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa
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UucnoBele  HepaBeHcTBa.  CBoiicTBa  4YMCIOBBIX  HepaBeHCTB.  IIpoBepka
CIIPaBEJIMBOCTUA HEPABEHCTB MPH 33JIaHHBIX 3HAYEHUSIX NTEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHou. Ctporme U HecTporue HepaBeHCTBA. (Obnacmb
onpeodenenusi Hepagencmaa (001acmv 00Ny CMUMbBIX 3HAYEHUL NePEeMEHHO1L).

PernieHure JIMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue Keaopamuwvlx HeEPAGEHCMS:
UCNONIb308AHUE CBOUCME U epaduKa K8AOPAMUYHOU (YHKYUU, MemoO UHMEPBAos. 3anucs
peuleHus K8aopamHo20 HepaseHCmada.

Pewenue yenvix u 0pobHO-payuonanbHvix HepaseHcme Memooom UHMEPBALOs.

CucremMbl HEpaBEHCTB

CucTeMbl HEpAaBEHCTB C OJHOM NMEPEMEHHOM. PenieHune cucteM HEPaBEHCTB C OJHOU
MIEPEMEHHOM: JTMHEUHBIX, K8adpamubsix. V300pakeHue pelieHusi CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM MPsIMOM. 3aITUCh PEIICHUS CUCTEMbl HEPABEHCTB.

DOyHKIUU

IHonsaTHe PpyHKUMM

JlexkapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. {DOpMUpOBaHHWE MPEACTABICHUH O
METaIPEAMETHOM TOHSATHN «KOOpAUHATBEY. CriocoObl 3agaHus (YHKIIUNA: aHATUTHYCCKUH,
rpaduueckuii, Tabmuunbiii. ['padux dyuakuuu. IIpumepsl QyHKIUN, MTOTydYaeMbIX B
MPOIIECCe  HCCIEAOBAaHUS  PA3JMYHBIX pealbHBIX TPOIECCOB W  PEIICHHS 3ajaad.
HccnenoBanne GyHKIUH 110 €€ Tpaduky.

Jluneiinas pyHKuus

CpoiicTBa W rpapuk JHUHEHMHOW QYHKUMU. YTJIOBOM KOIPPUUIMEHT MPsSMOM.
Pacnionosxenue rpaduika muHEHOM PYHKIIMN B 3aBUCUMOCTH OT €€ YIJIOBOTO Kod(duimenrta
U cBOOOJHOTO uieHa. Haxoowoenue Kodghuyuenmos nunetHot QYHKYuu no 3a0aAHHbIM
VCI0BUAM. NPOXOHCOeHUe NpSAMOU Hepe3 08e MOYKU C 3A0aHHLIMU KOOPOUHAMAMU,
nPOX0dHCcOeHUe NPAMOT Uepe3 OAHHYI0 MOYK)Y U NaAPAJLIebHOU OAHHOU NPSIMOLL.

KBagpaTtuunas pyHKuus

CpoiictBa ¥ rpaduk KBaapatudHoil (yHkiuu (mapabona). Ilocmpoenue epagurxa
Keaopamuynot @yukyuu no moukam. HaxoxjaeHue HysIell KBaapaTHUYHOW (PYHKIIUH,
MHOdMCECm8a 3HaueHUl, NPOMEHCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKO8

MOHONMOHRHOCMU.
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OOpaTHasi IPONOPUHOHAIBHOCTH

CaoiicTBa QYHKIUY y = k. ['unepbomna.
X

I'papuxu pynkumii. [IpeobpazoBanue rpaduka QyHKIUU y = f (x) A TOCTPOCHUS

rpadukoB QyHKIMH BUIA y = af (kx+b)+c.

I'paduku pyHKImiA y=a+%b, y =X y=3x1 y=|x

IHoc/ienoBaTeIbLHOCTH M MPOTPECCUH

UucnoBass mociienoBaTeNbHOCTh. [IpuMepbl  4YHMCIOBBIX  IMOCIEIOBATEIBLHOCTEM.
beckoHeuHble mMOCHeNOBAaTEIBHOCTH. ApudmeTnyeckass Mporpeccuss M €€  CBOMCTBA.
['eomerpuueckas mnporpeccus. DPopmyna obdwe2o uieHa u cymmsl N NEpPeviX UleHO8
apugpmemuueckoi u 2eomempuyeckou npoepeccuu. Cxooawaics ceomempuiecKas
npozpeccusl.

Jloruueckue 3a1a4u

Pemienne noruueckux 3anad. Pewenue noeuueckux 3aday ¢ nomowwilo 2paghos,
maobauy.

Crarucruka u Teopusi BepositTHocTeil. CTaTUCTHKA

Tabmuunoe u rTpaduyeckoe TMPEACTABICHUE JIaHHBIX, CTOJOYAThle M KPYTrOBbBIE
auarpaMmbl, Tpaduky, TPUMEHEHHE IuarpaMMm U TpaduKoOB JJisi OMUCAHUS 3aBUCUMOCTEM
peanbHbIX BETUYNH, U3BJICUCHUE HH(DOPMALIMK U3 TaOIuIl, AMarpaMm U rpauKoB.

CayuaiiHbie cOOBITHS

CrydaitHble ONbBITHI (IKCIIEPUMEHTBI), SJIEMEHTAPHbIE CITy4alHble COOBITHUS (MCXOIbI).
BeposiTHOoCTH  351eMeHTapHBIX CcOObITUH. COOBITHS B CIIy4allHBIX JKCIIEPUMEHTax |
0JIaroNpUATCTBYIOIINUE DJEMEHTapHbIe COOBITHA. BeposTHOCTH CiydailHBIX COOBITHH.
OMnBITEI ¢ PABHOBO3MOKHBIMU 3JIEMEHTApPHBIMHU COOBITHSIMU. Kitaccuyeckue BEpOSITHOCTHBIC
OTIBITHI C UCTIOJIH30BAHUEM MOHET, KyOHKOB.

Dnemenmopl KOMOUHAMOPUKU

Hpa@uﬂo YVYMHOJMCEHUA, nepecnaHo6KU, @CZKWLOPUCUZ qucaa
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I'eomerpus

Harasagnas reomerpus

®urypsl B okpyKatoieM mupe. Harnsaaeie npeactaBieHus o GUrypax Ha mioCKOCTH:
npsiMasi, OTpPE30K, Jyd, VyroJl, JIOMaHas, MHOIOYIOJIbHUK, OKPYKHOCTb, KpYT.
YeTblpeXyrodbHUK, TMPSMOYTOJIbHUK, KBaApar. TpeyroibHUK, 6udbl mpeyeoibHUKOS.
IIpasunvnvie mHocoyzonvHuku. VI300paskeHrne OCHOBHBIX T€OMETpHUECKUX (GuUryp. Bzaummnoe
pacnonodicerue 08yx NPAMbLX, 08YX OKPYHCHOCMELL, NPAMOU U OKpyscHocmu. JInHa oTpeska,
nomMaHoM. Enuuunel m3mepenus mmHbl. llocTpoeHune oTpeska 3aJaHHOM JUIMHBL. Buibl
yrioB. ['pangycHas Mepa yria.

[lepumerp MmHoOroyronbHuka. [loHsTHE momwEaan (GUIypHl; €IUHUIBI U3MEPEHUS
mwiomaay. [lmomane npsiMoyrojibHUKa, KBaaparta. lIpuOnmxeHHOE H3MEpeHHE IUIOIIATU
¢buryp Ha kietdaroi 6ymare. Pagnogenukue gueypuol.

HarnsinHele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: KyO, mapajuienenunen,
npu3Ma, nupamujaa, map, cdepa, KOHyC, MMHAp. M300pakeHue MNpOCTPaHCTBEHHBIX
buryp. Muocoepannuku. Ilpasunvrvle MHO202PAHHUKU.

[lonarue oObeMa; enuHuilbl 00bema. OO0bEM MPSIMOYTOJIBHOTO TMapasuielienuneaa,
KyoOa.

[Tonsitue o paseHctBe Quryp. LleHTpanbHas, oceBas U 3epkanbHas CUMMETPUU.
N3o0pakeHre CUMMETPUYHBIX (PUTYP.

Pemenne mpakTHYECKUX 3a71a4 ¢ MPUMEHEHUEM MPOCTEUIIINX CBOMCTB GUTyYp.

MHOroyrojibHUKU

MHOroyroysbHuK, €ro DJJE€MEHTbl M €ro CBOMCTBA. Pacro3HaBaHWE HEKOTOPBIX
MHOTI'OYTOJIbHUKOB.  Buinykivie u  He@binykavie — MHO20y207bHuku.  lIpaBuibHbIE
MHOTOYTOJIbHUKH.

TpeyronbHuku. BeicoTa, Meamana, OuccekTpuca, CpeaHsis JMHUS TPEYroJbHUKA.
PaBHOOEpEHHBIN TPEYTOJIBHUK, €r0 CBOMCTBA U MPU3HAKU. PaBHOCTOPOHHMI TPEYroOJIbHUK.
IIpsAMOYTOJIBHBIN, OCTPOYIOJIbHBIM, TYNOYIOJbHBIM TPEYroJbHUKU. BHemHue yrisl
TpeyrojbHHUKa. HepaBeHCTBO TpeyroibHUKA.

YeroipexyronpHuku. [lapamnenorpamMm, pom0, NpsSMOYrOJIbHHUK, KBaapaT, Tparmeius,
paBHOOenpeHHass Tpamenus. CBoilcTBA M TNpHU3HAKKW MapajuieJorpaMma, pomoa,

IIPSAMOYTOJIBHHUKA, KBaJpaTa.
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OKpy:KHOCTB, KPYT

OKpyX HOCTb, KpyI, UX DJIEMEHTbl U CBOMICTBA; LICHTPAJIbHBIE W BIMCAHHBIC YTJIbI.
KacarenbHass u cexywas K OKPYXHOCTH, ux ceouicmea. BrucaHHblE W ONHCAHHBIE
OKPYHOCTH JIJISI TPEYTOJIbHUKOB, Yemblpexy20bHUKO8, NPAGUTbHBIX MHO20Y20IbHUKOE.

I'eomeTpudeckue purypol B IpocTpaHcTBe (00bEMHbIE TEJIA)

Mmnozcozcpannuk u eco snemenmol. Hazeanus MHO202pAHHUKOG C PA3HBIM NOJIOACEHUEM
u Koauwecmeom 2pareu. llepBUYHBIE TPEACTABICHUS O NUpPaMHUJIE, NapajuIelCuIee,
npusMme, cdepe, mape, HUIMHIPE, KOHYCe, MX 3JIEMEHTaX U MPOCTEHUIINX CBOMCTBAX.

OtHowenus. PaBencrso uryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKK paBEeHCTBA TPEYTOJIBHUKOB.

I[Hapa/uie1bHOCTH NPSAMBIX

[Ipu3Haku U CBOMCTBA MapaJlieIbHBIX NPSAMBIX. Akcuoma napanienvrHocmu Eexnuoa.
Teopema Daneca.

[lepnenaukyasipHble NPsIMble

[Ipsmoii yroin. Ilepnenmukynsp k mnpsmoil. Hakmonnas, npoexuus. CepelUHHBIN
MEePICHIUKYIISIP K oTpe3Ky. Ceolicmea u npu3Haku nepneHouKyIapHoCmu.

Ilooobue

Ilponopyuonanvuvie ompesxu, nooooue gueyp. Ilooobnsvie mpeyeonrvuuxu. Ilpusnaxu
noooousl.

B3aumHoe pacnoJioxkeHue psiMoil U OKPY>KHOCTH, 08YX OKDYHCHOCHIELL.

N3mepeHusi 1 BIYMCJICHUS

Beaununnbl

[Tonsstue Benuuunbl. JlnuHa. M3mepenuwe nivHbl. EQuHULBI U3MEpPEHUS JIMHBL.
Bemnuuna yria. I'pagycHas mepa yria.

[lonsiTue O MIOmAaM TMIIOCKOM (QUIypsl M ee cBoilcTBax. M3mepeHnue miomaaei.
Enunuiibl u3mepenus mioniaau.

[IpencraBienne o0 oObeme W ero cmoicTBax. M3mepenue oObema. EmauHUIBI
HU3MEpPeHUsI 00HEMOB.

N3mepennsi U BIYMCJIEHUS

NHCTpyMEHTBI 7151 U3MEPEHUN U TTOCTPOSCHUM; U3MEPEHUE U BHIUYMCIICHUE YTJIOB, JJIUH

(paccrosinuit), momazaei. Tpuronometpudeckue GYHKIMH OCTPOTO YIJia B MPSIMOYTOIHLHOM
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TpeyroJabHUKe Tpuconomempuueckue @yHkyuu mynoeo yeid. BblUNCIEHHE 3JIEMEHTOB
TPEYTOJbHUKOB C HCMOJb30BAHUEM TPHUTOHOMETPUYECKUX COOTHOHIEHUU. DOoOpMmyJibl
IUIOIIAIM TPEYTOJbHHKA, MapajielorpaMMa U €ro YacTHBIX BUIOB, (POPMyIbI JJIMHBI OK-
pPYXHOCTU M Tuiomianu kpyra. CpaBHeHHe U BblUHcieHue rmiomaaei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocumnycos.

Paccrosinus

Paccrostnue mexay Toukamu. PaccTostHue OT TOUKHU 10 NpsMoit. Paccmosinue medicoy
Queypamu.

I'eomeTpH4ecKkue NocTpoeHust

["'eomeTpryeckue NoCTpOEHUs AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKUX (QUTYD.

NHCTpyMEHTBI UIsI TOCTPOEHWW: LHPKYJb, JMHEWKA, YTOJbHUK. [Ipocmeuuiue
NOCMPOEHUs. YUPKYIeM U JUHEUKOU. NOCMpoeHue OUCCEeKmpucovl yend, nepneHoOuKyisapa K
npPAMOU, yaad, paeHo20 OAHHOMY,

llocmpoenue mpey201bHUKO8 NO mpem CMOPOHAM, O8YM CHIOPOHAM U Y2ly MexHcoy
HUMU, CMOPOHE U 08YM NPUTeHCAWUM K Hell YellaM.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpasoBanus

[Tonsstue  mpeobOpazoBanus. llpencraBieHne O  MeTanpeAMETHOM  MOHSATUU
«mpeoOpazoBaHuey. I[looobue.

JABuKxeHUs1

OceBas U LEeHTpaJbHasi CAMMETPUS, N0BOPOM U NAPALeNbHblll nepeHoc. Kombunayuu
0BUICEHUL HA NIOCKOCMU U UX CE8OUCEA.

BeKTOpbI M KOOPAMHATHI HA IIOCKOCTH

BexTopsl

[TonsiTue BekTOpa, NEWCTBUS HAJ BEKTOpPAMHM, MCIOJb30BaHUE BEKTOPOB B (pU3MKE,
Pasnodicerue 6eKmopa Ha coCmasisaoujue, CKaIsapHoe npou3eeoeHue.

Koopaunarsi

OCHOBHBIE TIOHSATHS, KOOPOUHAMbL BEKMOPA, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwi cepedunvt ompeska. ¥Ypasuenus gueyp.

llpumenenue 6exkmopog u KoopouHam O/ peuieHus NPOCMEeUuUx 2eoOMempuUyecKux

3a0ay.
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TemaTnyeckoe IIaHUPOBAaHUE IO 3JEKTUBHOMY Kypcy «MaTtemaTtuka B TexHosnoruu OI'9»
B 9 kiacce 2024 — 2025 y4ueOHbIii roa
(0,5 waca B Hezpemto, Bcero 17 yacoB, KOHTPOIBHBIX padoT — 1)

Ne Ne OcHOBHBIE TPOBEPSAEMBIE
3aHs Tema 3ansTHS Jand P e60Ba£{ i
- HUSA | K MaTeMaTHU4eCKOW MOATOTOBKE
KM
[TpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS
1. 3agaun Ha TNOHMMaHUE Tekcta U | 1—5 | YMeTh BINOMHATH BEIYUCICHUS U
BBIYHCIICHHUSI npeoOpa3zoBaHus,
2. 3agauM Ha TNOHMMaHue Tekcta u| 1—-5 | yMerh MCII0JIb30BATh
BBIYHCIICHUS npuoOpeTEHHbBIC 3HAHUS "
yMEHUS
B IIPAKTUYECKON JEATEIbHOCTH U
IIOBCEIHEBHOM KM3HU,
YyMETh CTPOUTh U MCCIEAOBATH
IIPOCTEUILINE
MaTeMaTHYECKHE MOJIENN
UYucna u BeIpaKEHUS
3. JIlpo6u u crenenn. Yncma, koopauHatHass | 6 | YMEThb BBITIOJHATH BBIUUCICHUS U
npsMasi. KBagpaTHble KOPHU U CTETIEHU 7/ | mpeoOpa3zoBaHus
8
4, Pacuétet mo ¢dopmynam (skoHOMHKa, | 12 | OcymiecTBiIsSTh IPAaKTHYECKUE
(bu3nKa, MaTeMaTHKa) pacu€Thl o dbopmynam;
COCTaBJIATh HECJIOKHBIE
(hopMyIIBI, BEIpAKAIOIIIHE
3aBUCHUMOCTH MEXY
BEITUYMHAMU
YpaBHEHUS 1 HEPABEHCTBA
S. YpaBHeHUs 9 |VYmerp pemaTh  ypaBHEHUS,
20 | HEepaBEHCTBA U UX CHCTEMBI
6. HepaBencta 13 | YMers  pemare  ypaBHEHHS,
20 | HEepaBEHCTBA U UX CHUCTEMBbI
TekcToBble 3a1a4n
1. TexcroBas  3amaua  (mBmwkenume 1o | 21 | YMmeTs BBITIOJIHATH
NpsIMOM, JIBUKEHUE MO OKPY>KHOCTH, npeoOpa3zoBaHus
CPEIHSISI CKOPOCTb) anredpandecKux
8. TekcroBas 3a7a4a (mBmxenuwe | 21 | BBIpaXEHMI, pelIaTh ypaBHEHHS,

HPOTSKHBIX TEJI, IBUKCHHE IO BOJIC)

HEPaBEHCTBA U UX

CUCTEMBbI, CTPOUTh M YHTATh
rpaguku QyHKIHHI, CTPOUTD

M HCCIENOBaTh  MPOCTEUIINE
MaTEMaTUYECKHE MOJENIH

Teopust BEpOSITHOCTEM M CTAaTUCTUKA

20




Teopus BepoATHOCTEH (KJIACCHYECKOE
OIpeJIeIICHUE BEPOSTHOCTH)

10

YmeTs paboTartb co
CTaTHUCTUYECKOU HH(pOpMaLIKEH,
HaXOJMUTh YAaCTOTY U BEPOSITHOCTh
CIIy4aifHOrO COOBITHS,

yMeTh UCIIOJIb30BATh
npuoOpeTéHHbIE  3HAHUS |
yMEHUSs

B MPAKTUYECKOU NEATEIHHOCTH U
MIOBCEIHEBHOM JKU3HH,

YMETb CTPOUTh M HCCIEAOBATH
IPOCTENIINE

MaTeMaTHYeCKHUe MOJICIH

I'eomeTpust (1 yactp)

10.

Qurypsl Ha  KBaJAPaTHOM  PELIETKE.
AHaJIN3 TEOMETPUYECKUX BbICKA3bIBAHUMN

18
19

VYMeTh BBINOJHATH JCUCTBHUS C
F€OMETPUUECKUMU

dburypamu, KoOpAUHATAMH |
BEKTOpPaMH

11.

TPGYFOHBHHKI/I. quLIpexyr OJIbHHKH.
OKPY)KHOCTB, KpYyI' 1 UX 3JICMCHTEI

15
16
17

VYMeTh BBINOJHATH JCUCTBHUS C
F€OMETPUUECCKUMU

dburypamu, KooOpAMHATAMH U
BEKTOpPaMH

QDYHKIMU U UX TpaQUKU

12.

I'padpuxn  PyHxuui. DyHKIMH W HX
cBoiicTBa. ['paduku GpyHKIIMN

11
22

OtpaboTKka yMEHUW  CTPOUTH
rpa@uKd pa3auYHbIX (PYHKITHUH,
ompeneNnsaTh  3HaK  YIJIOBOTO
koaddunmenta, dopmupoBanue
YMEHUN COIOCTaBIsATh Tpaduky
GyHKIIMM ypaBHEHHE 3aJ1al0IIIee
MHOXeCTBO Touek. OtpaboTka
HaBBIKa TTOCTPOCHUS QYHKITUU TIO
Ta0JIMIIe 3HAYCHUH X U Y.

YucioBbie IIOCJICA0OBATCIBHOCTH

13.

3agauu Ha IPOTPECCUN

14

OtpaboTKa HaBBIKOB pPEILICHUS
3ala4 Ha OMNpEJEeTeHUs h 4JeHa
reOMETPUYECKOU IIPOIPECCHUH,
HEJIOCTAIONIETO 4YHCTa B PALY
apu(pMETUYECKON  TPOrPEecCHH,
cyMma r€OMETPUYECKOU 51
apuMETHIECKON TPOTPECCHH.

I'eomeTtpus (2 yacThb)

14,

FCOMeTpI/I‘IeCKaSI 3aJada Ha BBIYUCIICHUC

23

YMeETh BBINOJHATH JCUCTBUSA C
F€OMETPUUECKUMU

dburypamu, KoOpAMHATAMH U
BEKTOpPaMH

15.

['eomerpuueckas
JI0OKA3aTeJIbCTBO

3aJada Ha

24
25

[IpoBoauTth JIOKa3aTelabHbIC
pacCyXJI€HUs NPU PEIIEHUN
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3aJla4, OLCHHBATH JIOTHMYCCKYIO

PaBUIBLHOCTH
pacCyXIeHUN, pacrno3HaBaTh
OIMOO0YHBIC 3aKITIOUCHUS

16. | IlpomexyTouHas artecTaius. Tect

17. | AHanm3 pe3ynbTaToB MPOMEKYTOUHOU aTtectanuu. Koppekiys 3HaHmi

22




		2024-10-23T12:30:31+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 18" ГОРОДА СМОЛЕНСКА




