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[losicHuTenpHas 3anucka
Pabouas nporpamma no matematuke Jiist 5-9 kjiaccoB cocTaBiIeHa HAa OCHOBE (eiepabHOTro
rOCYJapCTBEHHOTO 0011e00pa30BaTeIbHOIO CTaHapTa, IPUMEPHOM aBTOPCKOM MPOTPaMMBbI
OCHOBHOTO 0o011ero oopazosanus I'.B. Jlopodeesa, N.®. [lapriruna. Matemaruka. COOpHHUK
MPUMEPHBIX paboUnX MporpaMm 5-6 Kaaccel: yueOHoe mocodue ist 001eo0pa3oBaTeIbHBIX
opranuzanuit/ [coctaButens T. A. bypmucrposa]-8-¢ u3a. — M. IIpocBemenue, 2020r. Anre6pa.
COopHUK MPUMEPHBIX pabovuX Mmporpamm. 7-9 Kiaccel: yaeOHoe mocodue 1yt 001eo0pa3oBaTeIbHBIX
opranuzanuii/ [coctaButenb T. A. Bypmuctposa]- 6-¢ uza. — M. IIpocsemnienue, 2020r. I'eomerpusi.
COopHUK MPUMEPHBIX pabovuXx mporpamm. 7-9 kiaccel: yueOHoe mocoodue st 001meodpa3oBaTeIbHBIX
opranuzanuii/ [coctaBurens T. A. Bypmuctpona]- 6-e uzn. — M. [Ipocsemnienue, 2020r. OcHOBHO#M
00pa30BaTeNbHOI MporpaMMbl OCHOBHOTO o01iero oopazosanust ' bOY COIII c. HoBokypoBka
MYHUIIUTIATBLHOTO paiioHa XBopocTsHCKH CaMapcKkoi 00IacTH.

Pabouas mporpamma opueHTHPOBAaHA Ha MCIIOJIB30BAHUE CIEIYIOIIET0 Y4eOHO-METOINYECKOTO
komruiekTa (YMK):

1. «Maremaruka 5 » YuebHuk ais 5 kinacca obeo0pazoBarensubix opranmzanuii /I'.B. lopodees,
N.®. llapeirun, C.b. CyBoposa/ mox pex. I'.B. [lopodeesa, 1.®. [llapeiruna.-M.: [Ipocsemenue,
2019r.

2. Marematuka 5-6 ki1. Kontponbnbie pa6oTsl. K yueOHOMY KOMIIIEKTY o] pefaxiueii ['.B.
Hopodeepa, N.®. [llapeiruna. Meroauueckoe nocoodue. — M.: IIpocemienue, 2016r.

3. «Maremaruka 6 » YueOHuk 115 6 Kiacca obieoopasoBarenbHbix oprannzanuid /I".B. Jlopodees,
C.b. CyBopoga, E.A. byaumosuu u 1ip; nox pea. I'.B. lopodeesa, N.d. Hapsiruna.-M.:
[Ipocsemenue, 2020r.

4. Pabouas Tetpaap 1uis 6 kiacca o01eodpazoBaTenbHbIX yupexaenuit /I'.B.lopodees,
JI.B.Ky3nenona u ap. — M.: [Ipocsemenue, 2016r.

5. Maremaruka. JlugakTuueckue MaTepuaisl i 6 kiacca oOrieodpa3oBarebHbIX yupexaeHuii /I'.B.
Hopodees, JI.B. Ky3uenora, C.C. MunaeBa — M: [Ipocsemienue, 2016r.

6. Jopodees I'.B. Anredpa, 7 ki.,yaeOHUK a1 0011eoopazoBaTenbHbix yupexaennit/ I'.B. Jlopodees,
C.b. CyBoposa u ap. — M.: Ilpocsemienue, 2016.

7. Hopodees I'.B. Anredpa, 8 ki1.,yaeOHUK a1 0011e00pazoBaTenbHbix yupexaennit/ I'.B. Jlopodees,
C.b. CyBoposa u 1p. — M.: IIpocsenienue, 2016.

8. Hopodees I'.B. Anrebpa, 9 ki1., yaeOHUK 1151 00111€00pa3zoBaTenbHbIX yupexaeHuit/ I'.B.
Hopodees, C.b. CyBoposa u ap. — M.: [Ipocsemienue, 2016.

9. 'eometpust: 7 — 9 ki1, yueOHUK 1151 0011e00pa3zoBatenbHbIX yupexaenuit /J1. C. Atanacsn, B. @.
byty3os, C. b. Kagomues u ap. — M.: IIpocsemenue, 2017.

OcHoBHas 11eJ1b Kypca:
- CUCTEMATUYCCKOC PAa3BUTUC ITOHATUA YUCJIA, BBIpa6OTKa yMeHI/IfI BBITIOJIHATh YCTHO U
IINCBMCHHO apI/ICbMeTI/I'—IeCKI/Ie HeﬁCTBHﬂ Hana 9yucjiiaMu, NEPEBOJUTH IMPAKTUYCCKUC 3a1a4YU Ha A3bIK
MaTeMAaTHUKH;
- MOATOTOBKA YYAIIUXCSI K U3yYEHHUIO CHCTEMAaTHIECKUX KYPCOB areOphl U TEOMETPUH;
- OBJIQJICHUE CUCTEMOIN MaTeMaTUYeCKUX 3HAHUM U yMEHUN, HEOOXOIUMBIX IS
MPUMEHEHHUS B IPAKTHUECKOHN NeATeIbHOCTH, U3YYCHHS] CMEXKHBIX JUCIUTLINH, TPOJOHKCHUS
oOpa3zoBaHus;



- HHTEJUIEKTyaJIbHOE pa3BUTHE, (POPMUPOBAHHUE KAYECTB JINYHOCTH, HEOOXOAUMBIX
YeJIOBEKY JIJIsl OJTHOLIEHHOM JKU3HHU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MaTEMaTHUYECKON
JESTENIbHOCTH: SICHOCTH U TOYHOCTU MBICITU, KPUTUYHOCTU MBILIUICHUS, HHTYUIIHH, JOTHYECKOT0
MBIILUICHHUS], JIEMEHTOB AJITOPUTMHUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEICTABICHUIA,
CIIOCOOHOCTH K TIPEOI0JICHUIO TPYTHOCTEH;
- (hopMupoOBaHHE TIPEICTABICHUN 00 HIEAX U METOAAX MATEMAaTHUKH KaK
YHUBEPCAJIBHOTO A3bIKA HAYKU M TEXHUKH, CPEACTBA MOJICTUPOBAHUS SIBJICHUM U TPOIIECCOB;
- BOCIIUTAHUE KYJIbTYPhI TUUHOCTH, OTHOIICHUS K MaTEMaTHKE KaK K YacTH
o011eYeI0BeueCcKOl KyIbTyphl, UTparoleil 0coOyI0 posib B OOIIECTBEHHOM DPa3BUTHUH;
- opmMupoBaHuE MPOYHOI 0a3bl 1715 NadbHEHUILIEro U3yueHus: MaTeMaTUKH;
- (hopMHpOBaHHE TOTUIECKOTO MBIIIIJICHUS;
- (hopMHpOBaHKE YMEHUS MOIH30BATHCS AITOPUTMAMH;

3azna4m Kypca:
- chopMHpOBaTh, Pa3BUTh U 3aKPEIUTh HABBIKU JEHUCTBUI ¢ OOBIKHOBEHHBIMU JAPOOSMH,
JECATUYHBIMU JPOOSIMHU, pallMOHAJIbHBIMU YHCIIAMU;
- IO3HAKOMUTb YUAIIUXCsl ¢ IOHATUEM MPOLIEHTa, c(hOpMUPOBATh TOHUMAHUE YacTO
BCTPEYAIOLUXCsE 00OPOTOB PEUU CO CIOBOM «IIPOLCHTY;
- chopMUpOBaTh YMEHHUS U HaBBIKU PEIIEHHs IPOCTEUIINX 3a/1a4 Ha IPOLIEHTHI;
- c(opMHUPOBATh PECTABICHUE YyUAIIUXCS O BO3MOYKHOCTH 3alliCH YUCeN B
Pa3IMYHBIX SKBUBAICHTHBIX (popmMax;
- I03HAaKOMUTH yYallluXCsi C OCHOBHBIMHU BHUAAMHU CUMMETPUHU Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, 1aTh NPEJICTABIECHHE O CHMMETPHUU B OKPY’KAIOIIEM MHUPE, Pa3BUTh IPOCTPAHCTBEHHOE
U KOHCTPYKTHBHOE MBILICHUE;
- CO3JaTh Y y4alllUXcs 3pUTeNbHbIE 00pa3bl BCEX OCHOBHBIX KOH(QUTYpALIU, CBS3aHHbIX
C B3aUMHBIM PacIOJIOKEHUEM IPSIMBIX U OKPYKHOCTEM;
- MOTHBHUPOBATh BBEACHUE MTOJIOKUTEIBHBIX U OTPULIATENBHBIX YHCET;
- BbIpabOTaTh NPOYHBIE HABBIKU AEUCTBUS C MOJOKUTEIbHBIMUA U OTPULIATEIbHBIMU
qHCIIaMU;
- c(hopMHUpOBATh NIEPBOHAYAIbHBIE HABBIKU UCIOJIb30BaHUS OYKB AJIs1 0003HAYEHUS
qucell B 3allMCU MaTEeMAaTUYECKUX BBIPAKEHUHN U MPEAJIOKEHUH;
- Hay4UTb OLICHUBATh BEPOSITHOCTh CIIy4alfHOTO COOBITHSI HA OCHOBE OIPEIEICHHUS
4acTOThI COOBITHS B X0J1€ SKCIIEPUMEHTA.

nproOpeTeHne 3HaHU| U yMEHUH U1 NCIOIb30BAHUS B MPAKTHUECKOM JeSITeTbHOCTH U
[IOBCEHEBHOM KU3HH,
* OBJIaJIEHHE CII0COOaMHU MO3HABATEIbHOM, HHPOPMALIMOHHO-KOMMYHUKATUBHOM U pe(IieKCUBHON
JIEeATETbHOCTH
* OCBOCHHE MM03HABATEIbHON, THPOPMAIIMOHHOMN, KOMMYHUKATUBHOM, pedIieKCUBHOM
KOMIIETEHIIUSIMU;
* OCBOEHHE OOIIEKYIbTYPHOM, IPAaKTHYECKON MaTeMaTH4YECKOil, COLIMANbHO-TMYHOCTHOM
KOMIIETEHIIUSIMU, 4TO IIPEAIIOIAraer:

- O0IIEKYIBTYPHYIO KOMIETEHTHOCTH ((hopMUpOBaHHE MPEACTaBICHUN 00 HIEsX U METOJ1aX
MaTE€MaTHUKHU, O MAaTEMAaTUKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH, CPEICTBE MOJAECIMPOBAHNS SIBJICHUN U
MpoIeccOB; POPMUPOBAHUE TOHUMAHUS, YTO T€OMETPUUYECKHE (DOPMBI SBISIOTCS
uJealn3upOBaHHBIMU 00pa3aMH pealbHbIX 00BEKTOB);



- MPAKTUYECKYI0 MaTEMaTUYECKYI0 KOMIIETEHTHOCTh (OBJIa/IEHUE SI3bIKOM T€OMETPUU B YCTHOM U
MUCbMEHHON (hopMe, TeOMETPUYECKUMHU 3HAaHUSMU U YMEHUSMHU, HEOOXOAUMBIMU JIJIS1 U3yUEHUS
IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JIUCUUIUIMH; OBJIa/ICHUS IPAKTUUECKUMU HaBbIKAMU
HCIIOJIb30BAaHUs TEOMETPUYECKUX UHCTPYMEHTOB ISl 300paskeHus GUryp, HaxoKICHUS UX
pasmepoB);

- COLHUAIbHO-JIMYHOCTHYIO KOMIIETEHTHOCTD (Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, aITOPUTMUYECKOM
KYJIbTYpPbl, IPOCTPAHCTBEHHOTO BOOOPaKEHHU S, UHTYUIIUHU, KOTOPbIE HEOOXOAUMBI JIJIs1 IPOIOJKEHUS

o0pa3oBaHus U JIsl CAMOCTOSTEIbHON AESITeTbHOCTH; (DOPMUPOBAHHE YMEHHUSI IPOBOIUTH
apryMeHTallMI0 CBOET0 BHIOOpA MIIM X0/1a PEHICHUS 3a/1a4H; BOCIIUTAaHUE CPEACTBAMU MaTEMaTHUKU
KYJIbTYpPbI INYHOCTH Y€PE3 3HAKOMCTBO C UCTOPUEN F€OMETPUH, IBOJIIOLIUEN T€OMETPUUYECKUX UJIEH).

IlnanupyemMble pe3y/ibTaThl OCBOCHHUS Kypca:
Harypanbhblie uncia. [Ipodu. PannonanbHbie yncia

BrinmyckHuk Hayuures:

* IOHUMAaTh OCOOCHHOCTH JAECCATUIHON CUCTEMBI CUUCIICHUS;

* OIIEpUPOBATH MIOHATUAMU, CBA3AHHBIMHU C JACIIMMOCTBIO HATYPAJIbHBIX YUCEIL,

* BBIPA)XKATh YMCJIa B 3KBUBAJIECHTHBIX (hopMax, BbIOMpast Haubosiee MOAXOAIIYI0O B 3aBUCUMOCTH
OT KOHKPETHOW CUTyaluH;

* CPaBHMBATh U YIOPALOYMUBATH PALIMOHATIBHBIC YUCIIA,

* BBINOJHATH BBIYHUCICHUS C PAlMOHAIBHBIMYA YMCIIAMH, COYETasl YCTHHIEC U ITMCbMEHHBIEC IIPUEMBI
BBIYMCIICHU, IPUMEHEHUE KAJIbKYJIATOPA;

* KCIIOJIb30BaTh IIOHATUSA U YMEHUs, CBSI3aHHBIE C IPONOPLIHOHAIBHOCTBIO BEIMYUH, IIPOLIEHTAMH,
B XOJI¢ peUICHUs] MaTEeMaTHYECKUX 3a/1ad M 3a/1a4 U3 CMEKHBIX IPEAMETOB, BBIIOJIHATH HECIOKHBIE
MIPAKTUYECKUE PACUETHI.

Buvinycknuk nonyyum 603mM0o#CHOCMYb:

* NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCIEMAMU CHUCTIEHUS C OCHO8AHUAMU, omaudHbimu om 10;

* yenyoums u pazeums npeocmasienus 0 HamypaibHblX YUCLAX U COUCMBAX OeNUMOCTU,

* HAYYUMbCS UCNONB308AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTICHUS, NPUOOPECmU NPUBLIYKY

KOHMPOIUPOBAMb 8bIYUCTEHUS, 8bIOUPAsL NOOX0OAWUL 01 CUMYAYULU CNOCOD.

JelicTBUTEIbLHBIE YHCJIA

BrinyckHuk HayyuTcs:

¢ UCII0JIb30BAaTh HAYAJIbHBIC IIPEACTABIICHUA O MHOXCECTBC JIGfICTBHTeHLHBIX YHUCEII,

* ONIEPUPOBATH MTOHATUEM KBaJAPATHOIO KOPHS, IPUMEHATH €I0 B BBIYUCIICHUSX.

Buinycknux nonyuum 6o3moorcnocme:

* Pa3zeumb NPeoCmasieHue 0 YUcie U YUCI08bIX CUCMEMAX OM HAMYPALbHbIX 00 OelUCMEUMEIbHbIX

uucei, o pojiu BbIYUCTCHUL 8 npakmuke,



* passumo U y2ryoums 3HaHUs 0 0eCAMUYHOU 3anuc 0elucmeumeIbHblX Yuce (nepuooudeckue u
Henepuooudeckue opoou,).

N3mepenus, npuodJIHKeHNs, OEeHKH

BrinmyckHuk Haydures:

* ICIIOJIB30BAaTh B XOJI€ pEUICHUs 3aJad dJIeMEHTapHbIe NpPEJCTABICHUSA, CBSA3aHHBIE C
MpUOIMHKEHHBIMY 3HAUEHUSIMU BEJIHYHMH.

Buvinyckuux nonyuum 603mMoxicHocmy:

* NOHAMb, YMO YUCTOBble OAHHblE, KOMOPble UCNOAb3VIOMCA O XapaKMepucmuku o0beKmos
OKpYJHCarowe2o  Mupa, AGIAIMCA  NPEeUMYWECMEEHHO — NPUOTUNCEHHbIMU, YMO NO  3aNUCU
NPUOTUINCEHHBIX 3HAYUCHUL, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCTMOUYHUKAX, MOINCHO CYOUmMb O
NO2PeUHOCIY NPUOTUNCEHUS,

* NOHAMb, YMO NOZPEUIHOCb pPe3yIbMama BblYUCTEHULl O0O0NNCHA OblMb  CoUsMepuMa ¢
NOCPeUHOCbIO UCXOOHBIX OAHHBIX.

Anredpanyeckne BbIPaKeHUs

BrITTyCKHUK HAyIUTCSI:

* OTIICPUPOBATHh MOHATHUSIMH «TOXXIECTBO», «TOKIECTBEHHOE NpeoOpa3oBaHUE», pelaTh 3aJ]lauu,
coJiepkarire OyKkBeHHbIE JaHHBIE; pad0TaTh ¢ hopMyliaMu;

* BBITNIOJIHATH NPe0o0pa30BaHUs BBIPAKEHHIA, COJCPIKALINX CTETIEHU C LENBIMH IOKA3aTeNsIMU H
KBaJIpaTHBIC KOPHU;

* BBITIOJIHATh TOKJECTBEHHbIE MPeoOpa3oBaHUs PAlMOHAIBHBIX BBIPAXEHHI HAa OCHOBE MPABHII
JEHCTBHI HaJl MHOTOYWICHAMHU U areOpanvdecKuMu Ipo0sSMu;

* BBITIOJIHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOXKHUTEIH.

BoinyckHUK noayuum 603MOMCHOCMb HAYYUMbCA!

* BbINOJIHAMb MHO20UA208ble NPE0OPA308AHUS PAYUOHATLHBIX BLIPANCEHUL, NPUMEHS WUPOKULL
Habop cnocobos u npuémos;

* NPUMEHMb MONCOeCMBEHHble NPeodPaA3068aHuUs OJis peuleHUs 3a0ad U3 pa3iudHblX pazoenos
Kypca (Hanpumep, 0l HAXOHCOEHUL HAUOOIbULE20/HAUMEHb-UUE20 3HAYEHUSL BbIPANCEHUSL).

YpaBHeHus

BBINTyCKHUK HAYIHTCS:

* pemaTh OCHOBHBIE BHJIBI pAIlHOHALHBIX YPAaBHEHUHN C OJTHOW MEPEMEHHOMN, CHCTEMBI JIBYX
YPaBHEHHH C ABYMS IIEPEMECHHBIMH;

* IOHUMATh YPaBHEHHE KaK BaXHEHUIIYI0 MAaTeMaTHYECKYIH MOJENb IS OMUCAHUS U U3yueHUs
Pa3HOOOPA3HBIX peaTbHBIX CUTYAIIHi, PEeIIaTh TEKCTOBLIE 33/1a4H alreOpanvdeckKiuM METO/I0M;

* MPUMEHSATH TpadUdecKue MPEeACTaBICHUS IS UCCIeIOBAHUS YPAaBHEHUN, UCCIICOBAHUS U

pELIECHHS CUCTEM YPAaBHEHH C ABYMS IEPEMEHHBIMU.



Buinycknuux noayuum 603mModicHOCIYb:

* 081a0eMmb CNEeYUATbHLIMU NPUEMAMU peulenUus YPAGHEeHUll U CUCmeM YPAGHeHUll, YEepeHHO
NpUMeHAMb annapam yYpaeHeHull 0 peuleHusi pasHooOpa3HbIX 3a0ay U3 MAmemMamuKu, CMeHCHbIX
npeomemos, NPaKmuKu,

* npumensams epaghuyeckue npedcmasieHus O UCCIe008aHUs YPAGHEHUL, CUCMeM VPAGHEeHUl,
cooeparcawux OykeenHvle Kodghuyuenmeoi.

HepaBencrBa

BrinyckHuK Haydures:

* IOHUMATh U PUMEHSITh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHUEM HEPABEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemiath JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHCTEMBI; pellaTh KBaJpaTHBIC
HEPaBEHCTBA C ONOPOM Ha rpaduyuecKue MpeICTaBICHNUS;

* IPUMEHSTH anmapaT HEPaBEHCTB JIJIs PEIICHUS 3a/1a4 U3 Pa3IUYHbIX Pa3esioB Kypca.

Buinycknux noayuum 603M0HCHOCHb HAYYUMbC:

* PA3HOOOPA3HbIM NPUEMAM O0O0KA3AMEeNbCMB8A HEePABEHCME, Y8EPEHHO HNPUMEHAMb Annapam
Hepagencme O peuleHus pasHooOpA3HbIX MamemMamudeckux 3a0ad U 3a0ay U3 CMEHCHbIX
npeomemos, NPaKmuKu,

* npumeHsams epaghuyeckue npedcmasieHus 0Jisl UCCIe008AHUS HEPABEHCME, CUCIEM HEePABEHCMS,
codepacawux byKeeHHvie KoIpduyueHmol.

OcHoBHbIE NOHATHSA. YHCT0BBIE PYHKIHH

BBIMyCKHUK HAYYHUTCS:

* IOHUMAaTh U HUCIOJB30BaTh (DYHKIMOHAIBHBIE TOHSTUS WM S3bIK (TEPMUHBI, CUMBOJIHYECKHE
0003HaueHus );

* CTpOUTH TpadUKH AIEMEHTApHBIX (DYHKIMN; MCCIEAOBAaTh CBOICTBA YHCIOBBIX (YHKIUN Ha
OCHOBE M3yUeHUs TIOBEJICHUS UX TPaPHUKOB;

* MOHUMATh (PYHKIMIO KaK BOKHEHIIYI0O MAaTEMATHUECKYIO MOJCNb JJIsS OIMHCAHUS TPOIECCOB U
SIBJICHUW OKPYXKAIOIIEro MHUpA, TMPUMEHSATh (YHKIIMOHATBHBIA S3BIK JIJIST OMUCAHUS M WCCIICTOBAHUS
3aBHUCHUMOCTEN MKy GU3HUECKUMH BETUIMHAMHU.

Buinycknux noayuum 603M00CHOCIb HAYYUMbCL:

* NPOBOOUMb UCCNIE008AHUS, CBA3AHHbIE C U3YYEHUeM CBOUCME (OYHKYUll, 6 moM Hucie ¢
UCNONIL3068AHUEM KOMNbIOMEPA, HA OCHO8E 2pahuKo8 u3yyeHHbIX YHKYul cmpoums 60.1ee ClodCHble
epaguxu (KycouHo-3a0annbie, ¢ «BbIKOIOMbIMUY MOYKAMU U M. N.);

* UCNONIL308aMb  PYHKYUOHANbHLIE NPeOCmasienus U ceoucmea @QYHKYull Oas  peuleHus
MamemMamuyeckux 3a0ay U3 pasiuiHblx pasoenos Kypca.

YucaoBble NOCIEA0BATEIbHOCTH



BrinmyckHuK Haydures:

* IOHUMATh W HCIOJNB30BATh SI3BIK  TOCJIEIOBATENILHOCTEH (TEPMUHBI, CHMBOJHYECKHE
0003HaYCHHUS ),

* MPUMEHSTh (POPMYJIBI, CBS3aHHBIE C ApU(PMETUUYECKON U TEOMETPUUYECKOHN Mporpeccuei, u
anmnapart, cOpMUPOBAHHBIN MPU U3YUYEHUU APYTUX PA3AETIOB Kypca, K PELISHHUIO 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM U3 pealbHOMN KU3HU.

Buinycknux noayuum 603M0iCHOCHb HAYYUMBCL:

* pewiams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEeHUeM OpMYl N-20 YleHa U CYMMbl Nepevix N
YeH08 apughmemuyecKol u 2eoMempudeckoll npocpeccuul, NPUMeHss npu dMoM annapam ypaeHeHull
U HepageHcma,

* NOHUMAMb APUDMEMUUECKYIO U 2e0OMeMPULeCKVI0 NPocpeccuio Kak (QYHKYuU HAmypaibHO20
apeymeHma, Cea3vl8amb apupMemuyeckyio npoepeccuio ¢ JUHEUHbIM POCHOM, 2e0MeMPUiecKyro — C
9KCNOHEHYUAIbHBIM POCHOM.

OnucarejbHAs CTATHCTHKA

BbImyckHUK Hay4yuTCs HCMHOJb30BaTh MPOCTEHIIME CHOCOOBI TPENCTABICHUS U aHalIHu3a
CTAaTHCTUYCCKUX JTAHHBIX.

Buvinycknux nonyuum 03mMoxicHOCMb npuodOpecmu NepeoHaAUANIbHbIIL ONbIM op2anuzayuu coopa
OAHHBIX NPU NPOBEOEHUU ONPOCA 0OWECMBEHHO20 MHEHUS, OCYWECMEIAMb UX AHANU3, NPe0Cmasisimb
pe3yibmamsl Onpoca 6 sude mabauysl, OUASPAMMUL.

CayuaiiHble COOBITHS U BEPOSITHOCTH

BhITTyCKHUK HAyYUTCSI HAXOJIUTh OTHOCHTEILHYIO YaCTOTY U BEPOSATHOCTD CITYJAHHOTO COOBITHS.

Buinycknux nonyuum 6o3modrcHocms npuodpecmu onvlm npoeodeHuUs: CyUatiHblX IKCHePUMEHNO8,
8 MOM YUcjie C NOMOUbIO KOMNLIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAYUU UX PE3VTbIMAMOS.

KomOnnaropuka

BrinyckHUK HaydyuTCs pemaTh KOMOMHATOPHBIE 3a7aud Ha HaXOXJACHHE 4Hclia OOBEKTOB WIIH
KOMOMHAITHIA.

Buinycknux nonyuum 603mMO04CHOCMb HAYYUMBCS HEKOMOPLIM CNEeYUATbHbIM NPUEMAM peuleHuUs]
KOMOUHAMOPHBIX 3A0aH.

Haruasinnas reomerpus

BrInycKHUK HAydUTCS:

* pacrmo3HaBaTh Ha YepTekaxX, PUCYHKAX, MOJCIIAX M B OKPYKAIOMIEM MHUPE TIIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUICCKHE (PUTYPHI;

* pacmio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJBHOTO Mapaielenurea, MpaBuibHOW MHPaMHIBI,
WIMH]IPA U KOHYCAa;

¢ CTPOUTH paSBépTKI/I KY6a U IpAMOYT'OJIBHOTO IMapaJUICIICIIUIICAA,



* OTIPEACTIATH TI0 JTMHEWHBIM pa3MepaM pa3BEPTKU (GUTYpPHI THHEHHBIEC pa3Mephl caMoil PUTYpHI U
Hao00poT;

* BBIYUCIIATH 00BEM PSIMOYTOJIBHOTO TTapasliesieune 1a.

BoinyckHux noayuum 603MONCHOCMb:

* HAYYUMbCA BbIYUCTAMb 00BbEMBL NPOCMPAHCIMBEHHBIX 2e0MEeMPUIecKUx Guayp, coCmagieHHbix
U3 NPAMOY20IbHbIX NAPALLEeNUNedos;

* yenyoums u pazeums npeocmagieHus 0 NPOCMPAHCMBEHHBIX 2e0MeMpPUdecKux ueypax;

* HAYYUMbCSL NPUMEHAMb NOHAMUE PA36EPMKU OJisl 6bINOIHEHUsL NPAKMUYECKUX PACUEMO8.

I'eomeTpuyeckue GpUrypsl

BBINTyCKHUK HaydUTCS:

* [I0JIb30BAThCSl SI3bIKOM T'EOMETPUHU JUI OINMUCAHHUS IPEAMETOB OKPYXKAIOIIEro MHUpa M UX
B3aMMHOT'0 PACIIOIOKCHHS;

* pacrio3HaBaTh M HW300pakaTh Ha YEpTEkKaX M PUCYHKAX TEOMETPUYECKHE QUTYPBI U UX
KOH(UTypanuu;

* HaXOJWTh 3HAYCHUS JJIMH JIMHEHHBIX AJIEMEHTOB (QUTYp U UX OTHOIICHUS, TPATYCHYIO MEpy
yriaoB oT 0° mo 180°, mpumeHss omnpeneieHHs, CBOWCTBA W MPU3HAKH (GUTYP M HX DJIEMEHTOB,
oTHoOIICHUS (HUTYp (PaBEHCTBO, M01I00KE, CAMMETPHUH, IIOBOPOT, MAPAJUICIBHBIN TEPEHOC);

* ONIEPUPOBATh C HAYAIBHBIMU TIOHATHUSMH TPUTOHOMETPUHA W BBHIMOJHATH JJIEMEHTApPHBIC
orepanuu HajJ QyHKIUSAMH YTJIOB;

* pemiaTh 3aJa4d Ha JI0Ka3aTeIhCTBO, OMHPASCh HA U3YYCHHBIC CBOMCTBA (PUTYp W OTHOIICHUH
MEXTy HUIMH Y IPUMECHSISI H3yISHHBIC METOIbI IOKA3aTEeIIbCTB;

* pemaTth HECIOXHBIE 33aJa4d Ha MOCTPOCHUE, NPUMEHSS OCHOBHBIE alTOPUTMBI MOCTPOCHUS C
TTOMOIIBIO ITUPKYIISI U TUHEHKU;

* pemIaTh MPOCTEHINME TUTAHUMETPUYCCKHE 33]Ia49H B IPOCTPAHCTBE.

Buvinyckuux nonyuum 603moxcHocmu:

* 061a0emb MemoOamMu peuieHusi 3a0a4 HA BblYUCIeHUs U O00KA3amenlbCmeda: Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUS, MemMOOOM nepebopa 8apuaHmos u MemoooM 2e0MempudecKux mecm
mouex,

* npuobpecmu Onvlm NPUMEHEHUs. A1eeOPAULecKo20 U MpUSOHOMEeMPUYECKO20 annapama u uoet
OBUIICEHUSL NPU PEULEHUU 2eOMEeMPUYECKUX 3A0aY,

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHusi 3a0ay Ha NOCmpoeHue ¢ NOMOWDBIO YUPKYISA U
JIUHENKU: aHanu3, NoCmpoenue, 00Ka3ameibCmeo U UCCie008aHue;

* HAYYUMbCA peuams 3a0a4i HA NOCMpOeHUue MemoOOM 2eOMempuiecKkoz0 Mecma Mouex U

MemoooM HOOOOUSL,



* npuobpecmu  ONbIM  UCCIEO008AHUSL  CBOUCME NIAHUMEMPUUECKUX @ueyp ¢ NOMOUWbIO
KOMNbIOMEPHBIX NPOCPAMM;

* npuobpecmu Onvlm BbINOJIHEHUS NPOeKmMo8 no memam «l eomempuueckue npeoopPazo06anusi Ha
nirockocmuy, «l[locmpoenue ompeskog no ghopmyne.

HN3mepeHue reoMeTpHYeCKUX BeJIMYHH

BBITTyCKHUK HAyYUTCS:

* HCTIOJIb30BaTh CBOMCTBA M3MEPEHMS JJIMH, TUIONIAJACH M YIVIOB MPU PEIICHUH 3a71a4 Ha
HAaXO0XJICHUE JUTUHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JJTUHBI AYTH OKPYKHOCTH, TPAJTYCHOU MEPHI yIIia;

* BBIYHCIIATH TUIONIAU TPEYTOJIBLHUKOB, MPSIMOYTOJILHUKOB, MMapaJlIeIOTPaMM-MOB, TPaTeIHii,
KPYTOB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPYKHOCTH, JNTUHY TYTH OKPY>KHOCTH;

* BBIYHCIIATH JUTMHBI JTMHCHHBIX 3JIEMEHTOB (DUTYP M UX YTIIbI, UCTIOIB3Ys (DOPMYIIBI JUTHHEI
OKPY>KHOCTH | JUTHHBI IYTH OKPYKHOCTHU, GOPMYIBI II0aAeH huryp;

* pemiath 3a/1a4dl Ha JI0Ka3aTeIbCTBO C HUCIOJIb30BaHUEM (DOPMYI JJTUHBI OKPY>KHOCTU M JIJIMHBI
IyTH OKPY>KHOCTH, (hOpMYII Iuiomaaei Gpuryp;

* pemiath TPAKTHYECKHUE 3aJadd, CBS3aHHBIE C HAXOXJICHUEM TEOMETPUYCCKUX BEIHYUH
(Mcmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKUE CPEIICTBA).

Buvinyckuux nonyuum 03M04CHOCIb HAYYUMbCA!

* guluUCIAMb  NAOWAOU  pucyp, COCMABIEHHbLIX U3 08YX Ui Oojllee NPIMOY20TbHUKOS,
napanneiozpammos, mpeyeoibHUKos, Kpyea u Cekmopa,

* GLIYUCTAMb  NAOWAOU  MHO20Y20JbHUKOB, UCNONb3VS  OMHOWEHUS  PABHOBEIUKOCU U
PABHOCOCMABIEHHOCTU,

* NpUMeHAMb aleedpaudeckKull U mpueoOHOMempu4ecKull annapam u uoeu O0BUICeHUs Npu
peuweHul 3a0a4 Ha 8bIYUCTIeHUe NIOWAOell MHO20V20IbHUKOS.

Koopaunarsi

BbINYCKHUK HayunUTCA:

® BbIUMCNATb AJIMHY OTPE3Ka N0 KOOPAMHATaM €ro KOHLLOB; BbIUMCAATbL KOOPAMHATbI CepPeanHbI OTPE3Ka;

* HCITOJIB30BAaTh KOOPIUHATHBINA METO/ TSl U3YUCHHS CBOMCTB MPSMBIX U OKPY>KHOCTCH.

Buvinyckuux nonyuum 603mMoxcHoCmb:

* 081a0emb KOOPOUHAMHBIM MEMOOOM PeuleHuUs 3a0ay Ha GbIYUCTEHUL U OOKA3AMeNbCmed,

* npuobpecmu ONvIM UCHONL308AHUSL KOMNLIOMEPHBIX NPOSPAMM OJisl AHANU3A YACMHBIX ClyYdes
83AUMHO20 PACHONONACEHUSL OKPYICHOCEU U NPAMDBIX,

* npuobpecmu onvim GbINOJHEHUs NPoekmog Ha memy «lIpumenenue KOOpOUHAMHO20 Memooa
npu peueHuy 3a0ay Ha 8bIYUCTeHUs. U OOKA3AMENbCMBAN.

BekTops!



BrinmyckHuK Haydures:

* ONIEPUPOBATh C BEKTOPAMHU: HAXOAUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3a/JIaHHBIX
T€OMETPUUYECKU, HAXOAUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aIAaHHOTO BEKTOpa HA YHUCIIO;

* HAXOJIUTh JUUIsl BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMU: JIUHY BEKTOpPA, KOOPAUHATHI CyMMBI U
Pa3HOCTH JIBYX M 0oJiee BEKTOPOB, KOOPJAMHATHI MPOM3BEICHUS BEKTOpa Ha YHCIIO, IPUMEHSS NPHU
HEOOXOMMOCTH COUYETATECIIbHBIN, TEPEMECTUTENBHBIM U PACIIPEACIUTEIbHbIN 3aKOHBI;

* BBIYHUCIISATh CKAJISIPHOE TIPOU3BEICHUE BEKTOPOB, HAXOAHWTH YroJl MEXAY BEKTOPAMH,
yCTaHABIIUBATh NEPIICHIUKYISIPHOCTD MPSIMBIX.

Buinyckuux noayuum 603mM0oicHOCIb:

* 081A0eMb BEKMOPHBIM MEeMOOOM OISl peuleHUsl 3a0ay Ha bIYUCTeHUs U OOKA3AMeNbCmEd;

* npuobpecmu onvim 6bINOJHEHUS NPOEKMO8 HA MeMy «NPUMEHEeHUe 8eKMOPHO20 Memooa npu
peuleHul 3a0a4 Ha 8bIYUCTIEHUS U OOKA3AmMelbCmeay.

JIMYHOCTHBIM pPE3yNbTATOM H3yUEHUS IpeaMeTa sBisieTcs (pOpMHUpPOBAHUE CIAEAYIOLIUX YMEHUH U
KAauyecTB:
- (opMupoBaHHE OTBETCTBEHHOI'O  OTHOIIEHUS K YYEHMIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPa3BUTHIO;
- (opMHUpOBaHHE YMEHHS CHO, TOYHO U I'PAaMOTHO U3J1araTb CBOM MBICIIM B YCTHOM peyH;
- Pa3BUTHE JIOTMYECKOTO M KPUTHUECKOTO MBIIUICHUS, KYJIbTYpPBl PEYH, CIOCOOHOCTH K YMCTBEHHOMY
9KCIIEPUMEHTY;
- (GopMHpOBaHUE y y4alllUXCS HMHTEIJICKTYaJIbHOM YECTHOCTH M OOBEKTHBHOCTH, CHOCOOHOCTH K
IIPEOJI0JIEHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BEITEKAIOLIMX U3 OOBIJCHHOTO OIbITA;
- BOCIHMTaHUE KAuyecCTB JIMYHOCTH, 00ECHEUNBAIOIINX COLUAIBHYI0O MOOMIBHOCTh, CIIOCOOHOCTD
MIPUHUMATh CAMOCTOSITENIbHBIE PEIICHMUS;
- (¢dopMHpOBaHHE KauyeCTB MBIIUICHHUS, HEOOXOOUMBIX JJs aJanTallMd B COBPEMEHHOM
nH(}OPMaLIOHHOM OOLIECTBE;
- pa3BUTHE UHTEpPEca K MaTEMATUYECKOMY TBOPUYECTBY U MaTEMATUYECKUX CIIOCOOHOCTEH.

MertamnpeaMeTHBIM pPe3yIbTaTOM U3yUeHHs Kypca siBisieTcs hopmupoBanue Y'Y /1.
Perymarusueie YV /I:
- (hopMupoBaHME MPEICTABICHUNA O MaTeMaTHKe KaK YacTH OOIIeueNoBe4YeCKO KyIbTYypbl, O
3HAYUMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOIO OOLIECTBA;
ITo3naBarenwubie VY /:
- YMEHHS OCYLIECTBIATh KOHTPOJIb 10 00pa3Ily 1 BHOCUTh KOPPEKTUBBI;
- YMEHHS yCTaHaBJIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKHUE PACCYKIIEHUS U
BBIBOJIbI;
- YMEHUS IOHUMATh U UCHOJIb30BaTh MAaTEMAaTHUECKUE CPECTBA HATJISIIHOCTHU (YEPTEXHU, CXEMBI);
- YMEHHS CaMOCTOSATENIBHO CTaBUTh 11E€JIH, BEIOMPATH U CO3/1aBaTh aITOPUTMBI [T PELICHUS YUeOHbBIX
3ajau.
KommyHnukaTusHble YV /I:
- Ppa3BUTHE CHOCOOHOCTH OPraHU30BBIBATH COTPYJHHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUUTEJEM U CBEPCTHUKAMU;

CoaepixaHue y4ueOHOro Kypca



Harypaabnbie unciaa. Harypanbnsiii psaa. JlecsTudaHas cucteMa cuucieHus. ApudMeTndeckue
JEHUCTBUS ¢ HATYpaJbHBIMU YrciaMu. CBONCTBA apu(METUUECKHUX JIEHCTBUM.

CreneHb ¢ HaTypalIbHBIM ITOKA3aTEIEM.

UucnoBble BBIPAXKCHMS, 3HAYEHUE YUCIOBOrO BbIpaxeHMs. [lopsanok AeHCcTBHM B YHMCIOBBIX
BBIP)XEHUSX, UCIIOJIb30BaHKE CKOOOK. Pelenne TeKcToBbIX 3a/1a4 apu(h)METHIECKUMHU CIIOCOOAMHU.

Jenurenu u xpartHsle. CBONCTBA M IpU3HAKU JEIUMOCTH. IIpocTble M coOCTaBHbIE 4HCIA.
Pa3niosxeHne HaTypalbHOTO YKCiIa HA IIPOCTBIE MHOXKUTEINN. J[€JIEHUE ¢ OCTaTKOM.

Jpodu. O6sikHOBEeHHBIE ApoOu. OcHOBHOE CBOMCTBO ApoOHu. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.
Apudmernueckue 1eicTBUs ¢ OOBIKHOBEHHBIMH JIpo0sMu. HaxoskaeHne 4acT OT LeNOro U LEeNoro 1no
€ro 4acTy.

Hecsatuunpie  apodu. CpaBHEHHE JAECATHYHBIX JApoOeil. Apudmernueckue AEUCTBUS C
IeCATUYHBIMH JpoOsimu. llpencraBnenue necsITHYHONH JpoOW B BHAE OOBIKHOBEHHOM IpoOHM H
OOBIKHOBEHHOI B BUJIE JIECATUYHOIA.

IIpoLeHThl; HaXOXKICHHUE MTPOLIEHTOB OT BEIMUYMHBI U BEIUYHHBI 110 €€ mnpoueHTtaM. OTHOLICHHUE;
BBIpaYKEHUE OTHOLIEHUS B NpolieHTax. [Iponopuys; 0cCHOBHOE CBOWCTBO MPOMOPIIUH.

Pemienne TekcTOBBIX 3a7a4 apUPMETUIECKIMHU CIIOCOOaMH.

Panmonanbubie yncia. [lonoxxuTenbHble 1 OTpULIATENbHBIE YHUCIIA, MOAYJIb YAcaa. MHOXKECTBO
LeJIbIX yucesl. MHOXKECTBO PallMOHAIBHBIX YHMCEN; pAallMOHAILHOE YHUCIIO KAaK OTHOILEHHWE m/n, T1ie m
— 11eJ10€ YKCIIo, a n — HarypanbHoe. CpaBHEHHE pallMOHANbHBIX yKiced. ApupMeTHYecKre 1eHCTBUS

C palMoHaIbHBIMU yKciiaMu. CBoiicTBa apupMeTHueckux AercTBuid. CTeneHp ¢ LeIbIM IOKa3aTeNIEM.

JeiicTBUTeIbHBIE Yncaa. KBagpaTHbIil kopeHb u3 uncia. Kopenb TpeTheil cTenenu.

[TonsiTue 00 wupparnoHanbHOM uwucie. VppalnoHalbHOCTH YHUCIIA \/E 1 HECOM3MEPUMOCTh
CTOPOHBI U JUaroHajiu KBajapara. JlecaTuaHble MpUuOIMKEeHUS UppallMOHAIbHBIX YHCEIL.

MHOKecTBO JEHCTBUTENBHBIX YHCEN; MPEICTaBICHUE ACUCTBUTEIbHBIX UYUCENT OECKOHEUHBIMU
JeCATUYHBIMU Apo0siMu. CpaBHEHHE AEHCTBUTEIBHBIX YHCEN.

Koopnunatnas mnpsimas. M300paxkeHue wyucen TOYKaMHU KOOPAMHATHOM mpsimoil. YUucioBble
MIPOMEXYTKH.

N3mepennsi, npudam:keHusi, oueHkH. Pasmepsl 00BEKTOB OKpyskaromero wmwupa (OT
2JIEMEHTApHBIX YacTULl 10 BceneHnHoi), INMTEIbHOCTh MPOLIECCOB B OKpYKaroLleM Mupe. Beinenenue
MHOXKUTEJSI — CTENEHU JecATH B 3amucu yucna. [IpubnmxéHHOe 3Haue€HUE BETUYHMHBI, TOYHOCTD
npubmmkeHus. OKpyrjeHue HaTypalbHBIX YHCEN U JecATUYHbIX ApoOei. Ilpuxuaka u oreHka

PE3YyJIbTAaTOB BBIYHCIICHU.



Ajredpanyeckue BbIpa)keHUsl. DykBeHHble BBIpaKEHMs (BBIPAXKEHHS C IIEPEMEHHBIMH).
YucnoBoe 3HaueHHe OyKBEHHOIO BbIpaxkeHHs. JlomycTHMblE 3HadyeHUs nepeMeHHbIX. [loxcTaHoBka
BBIpQXEHUII BMecTO mepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIpRKEHHI Ha OCHOBE CBOMCTB
apupMeTHUeCKUX AeicTBUi. PaBeHCTBO OyKBEHHBIX BBIpaxKeHUU. TOXKIECTBO.

Crenenp ¢ HaTypalbHBIM IIOKa3areneM U €€ cBoicTBa. OmHOWIEHB M MHOroudicHsl. CreneHb
MHorouwseHa. ClOXKEHHE, BBIYMTAHHE, YMHOXCHME MHOIOWICHOB. DOpMysibl COKPAIEHHOTO
YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpaT pazHoctu. dopmysa pasHocTH kBajaparoB. [IpeobpazoBanue
LIEJIOT0 BBIPAKEHUsI B MHOrOWwIeH. Pa3iokxeHrne MHOTOWIEHOB Ha MHOXKHUTENIW. MHOIOYWIEHBI ¢ OJJHON
nepemeHHOM. Kopenb MHOrounieHa. KBaaparHslii TpEXUJIEH; pa3ioKEHUE KBAAPATHOTO TPEXUWIEHA Ha
MHOKHTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi apodu. CrokeHue, BbIYUTAHUE,
YMHOXXEHUE, JefieHne anredpamdeckux apooeit. CTeneHsp ¢ MebIM IoKa3aTeneM 1 e€ CBOHCTBA.

PanyionanbHble BBIpayKeHHsI U MX peoOpazoBaHusl. Jloka3aTenbCTBO TOXKIECTB.

KBagpatnbsle kopHu. CBolicTBa apudMeTHUeCKuX KBaJpaTHBIX KOPHEH M UX NpUMEHEHHE K
peoOpPa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCICHHUSM.

YpaBHenusi. YpaBHeHue ¢ ojnHod mnepemeHHou. Kopenb ypaBHeHus. CBOWCTBa YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpaBHEHHUH.

JluneitHoe ypaBHeHue. KBaapaTrHoe ypaBHeHME: (QopMmysia KOpHEH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUH, CBOAAIIMXCS K JIMHEMHBIM U KBaApaTHBIM. [IprmMeps! pemenus
ypaBHEHMI TpeThel u ueTBEPTO cTeneHeil. Pemenne 1poOHO-pallMOHAIbHBIX YPaBHEHUI.

YpaBHeHHE C IBYMs IEpeMEHHBIMU. JIMHEWHOE ypaBHEHHE C IBYMs IEPEMEHHBIMH, IPUMEPHI
peuIeHusl ypaBHEHUH B LEJIBIX YUCIIAX.

Cucrema ypaBHeHMHl ¢ JAByMs IepeMeHHbIMU. PaBHocuiabHOCTh cucteM. CucreMbl JBYX
JIMHEWHBIX YPaBHEHUHN C ABYMs INEPEMEHHBIMHU; PELICHHE IOJCTAHOBKOW U ciiokeHueM. [Ipumepsl
pELICHUS CUCTEM HEIMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU.

Permenue TeKCTOBBIX 3aa4 aaredpandeckuM crocoooM.

JlexkapToBbl KOOpJAMHATBl Ha IUIOCKOCTU. ['padmueckass MHTepHpeTanusi ypaBHEHHUS C JBYMS
nepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHsS C JABYMS IEPEMEHHBIMH; YIJIOBOW KO3(PGUIIUEHT
NpsMO; yCIOBHE NapayIeIbHOCTH MpsMbIX. ['paduku MPOCTEHIIMX HENIWHEHHBIX YpaBHEHHIA:
napabona, runep0oia, OKPYXKHOCTb. ['paduueckas HHTEpIpeTalusi CHCTEM YpPaBHEHUH C JByMs
IIEPEMEHHBIMHU.

HepaBencrBa. UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ OfHONM mepeMeHHON. PaBHOCWIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C

OJHOM HepeMCHHOﬁ. KBaI[paTHBIC HCPAaBCHCTBA. CucreMsl HCEPABCHCTB C OJHOM nepeMeHHoﬁ.



DOYyHKIUH. [Tpumepsi 3aBUCUMOCTEN; npsAmast MPONOPIIUMOHATILHOCTb; oOpaTHas
MPONOPIMOHAIFHOCTh.  33aJaHhe 3aBUCHUMOCTEH (GOopMyinaMu; BBIYHCICHHS TI0  (opMyiam.
3aBUCHMOCTH MEXIy BenuuuHaMu. [IpumMepsl rpadukoB 3aBHCHMOCTEH, OTpaXKarolIUX peabHbIC
MIPOIIECCHI.

YucaoBble pynknuu. [Tonsrue GyHKIMM, 00JaCTh MPUMEHEHUS U 00JIaCTh 3HAYCHUS ()YHKIIHH.
Cnoco0s! 3amanust ¢yHkiuu. ['paduk dyakuun. CBolicTBa (YHKIHMH, MX OTpaK€HUE Ha Tpaduke.
OyHKIUY, OMHMCHIBAIOIINE MPSMYIO U OOPAaTHYIO MPOMOPIHOHAIBHBIC 3aBUCUMOCTH, WX Tpaduku U
cBoiicTBa. Jluneitnas ¢ynkuus, e€ rpadpuk u cBoiictBa. KBamparmunas Qyukuus, e€ rpaduk u

cBoiicTBa. CrerneHHble (YHKIMU C HATypaJIbHBIMU MMOKa3aTelsIMH 2 M 3, uX rpadUKd U CBOICTBA.
— ./ 3
y = x,yzxfx,yz‘x‘.

YucaoBble MNOCAeI0BATENbHOCTH. [IoHATHE YMCIIOBOM MOCIEIOBATECIHLHOCTH. BallaHI/Ie

I'paduku pyHKIIMIA

MOCIIEI0BATEIHLHOCTU PEKYPPEHTHOM opMyIoii u HGopMyInoi #-ro dieHa.

Apudmernueckas u reomerpuyeckas nporpeccun. @opmysbl n-ro uieHa apupMeTHUYeCKOU U
TCOMETPHUYECKOMN TIPOrPECcCuii, CYMMBI TIEPBBIX 7-X WICHOB. M300paxeHne YWICHOB apu(hMETHICCKON H
F€OMETPUYECKON MPOrPECCUil TOUKaMU KOOPJAMHATHOM MIIOCKOCTHU. JIMHEHWHBIA U 3KCITOHEHIIMATbHBIN
pocT. COXHbIE POLEHTHI.

OnucareqbHasi craTucTuka. [IpencraBienue JaHHBIX B BUJIE TaONMuUI], AUarpaMM, rpadukos.
CnyuvaitHass ~ u3MeHUMBOCTh. CTaTHUCTUYECKHME  XapaKTEpUCTUKU Habopa JaHHBIX: CpeJHee
apudmernueckoe, MenuMaHa, HauOoJblllee M HaWMEHblIee 3HadeHus, pa3max. [IpencraBieHue o
BBIOOPOYHOM HCCIIEIOBAaHUH.

Cayuaiinble coObITHS U BEPOSAITHOCTD. [IOHATHE O CIy4alilHOM ONBITE U CIIy4alfHOM COOBITHH.
Yacrora ciayyaitHoro coObiTusi. CTaTUCTUYECKUH TOIXOJ K TOHSATHIO BEPOSITHOCTH. BepositHOCTH
MIPOTHBOIOJIOKHBIX COOBITUH. JJocTOBEpHBIE 1 HEBO3MOXHBIE COOBITHS. PABHOBO3MOKHOCTH COOBITHIA.
Kiaccuueckoe ornpeneneHue BEpOsSTHOCTH.

KomOunaropuka. Permenue KOMOWHATOpHBIX 3aayd mepedbopom BapuaHToB. KomOuHatopHOE
npaBwiIo yMHOXeHus. [lepectanoBky U akTopuar.

Harasanast reomerpusi. Harnsiguele mnpenacrtaBieHuss o (urypax Ha IUIOCKOCTH: HpsMas,
OTpPE30K, JIy4, YIoJ, JIOMaHas, MHOIOYIOJbHUK, OKPYXHOCTb, Kpyr. YeTbIpEXyroJIbHUK,
MPSIMOYTOJIbHUK, KBajapaT. TpeyroibHHUK, BUIbBl TPEYrojJbHUKOB. lIpaBUiIbHBIE MHOTOYTOJIBHHUKH.
B3aumHoe pacrionoxenue ABYX MPSMBIX, ABYX OKPYKHOCTEW, IPSIMON U OKpyxHOCTU. M300pakeHue
reOMEeTPHUECKUX (PUTYP U UX KOH(PUTypaLH.

JlimHa otpeska, somaHod. Ilepumerp MHOroyroipHuUKa. EIWHUIBI W3MEPEHHS JJIMHBL

I/I3MCpCHI/IC JJIMHBI OTPE3Ka, MIOCTPOCHUC OTPE3Ka 3aJJaHHOM JIJIMHEL.



Buns! yrnos. I'pagycHas mepa yria. Mi3mepeHue U MoCTpOCHHE YIJIOB ¢ IIOMOIIBIO TPAHCIIOPTUPA.
buccekrpuca yria.

[lonartue muomanun ¢GuUrypsl; €JUHMLBI HM3MepeHHs Iuiomanu. [lnomans npsAMOYrojbHUKA,
kBagpara. [lpubmmxéHHoe wu3MepeHue Mmiomand Quryp Ha kKierdaroil Oymare. PaBHOBenmkue
¢urypsl. Pazpe3anue u cocraBieHne reoOMeTpUYECKUX QUryp.

Harnsnnele mpezactaBieHuss O IMPOCTPAHCTBEHHBIX (urypax: KyO, mapajienenurne], Ipu3Ma,
nupampaa, map, chepa, KoHyc, IIMHAp. M3o00paxeHune mNpocTpaHCTBEHHBIX ¢uryp. Ilpumepsr
ceyeHuil. MHororpanHuku. [IpaBuiibHbBIE MHOTOrpaHHMKU. IIpumepsl pa3BEPTOK MHOIOIPaHHUKOB,
LWINHAPA U KOHYyca. M3roToBneHue Moeneit mpocTpaHCTBEHHbBIX (PUTyYp.

[Tonsitre 06bEMa; enuHUIBI 00BEMaA. OOBEM MPSAMOYTOIBHOTO MapaIeNienumneaa, Kyoa.

Ilonarue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epkaibHas cummerpuu. VzoOpakeHue
CUMMETPUYHBIX QUTYD.

I'eomerpnueckue gurypsl. [Ipsavbie u yrael. Touka, npsimasi, iockoctb. OTpe3okK, Jiyd. YTOJL.
Bune! yrios. BepTukansHble 1 CMEKHBIE YIUIbl. buccekTpuca yria.

[TapamnensHble W mnepecekaromuecss npsMele. llepnenaukynspHele npsmble. TeopeMbl 0
NapajuIeIbHOCTU M MNEPIEeHIUKYIIPHOCTU MNpsAMbIX. [lepneHauKysasp U HakJIOHHAas K HPSAMOM.
CepenuHHBIN NEPIEHAUKYIISIP K OTPE3KY.

I'eomerprueckoe Mecto Touek. CBOHCTBA OMCCEKTPHCH yIila M CEPEIMHHOTO MEPIIEHANKYIsIpa K
OTpE3KY.

Tpeyronsauk. Bricota, Mennana, OuccekTpuca, cpeliHss JMHUS TpeyroyibHuka. PaBHOoOeipeHHbIe
Y PaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOT0 TpeyrojibHuKa. [Ipu3naku
paBeHCTBa TpeyrojabHUKOB. HepaBeHCTBO TpeyronbHUKa. COOTHOLIEHHSI MEX]ly CTOPOHAMU U YIilaMu
TpeyroiapbHuka. CymMMa yrioB TpeyrojibHUKa. BHemrHue yriel TpeyrojgpHuka. Teopema @aneca.
ITonoGue TpeyronbHUKOB. Ilpu3naku monoOus TpeyroiasHukoB. Teopema ITudaropa. Cunyc, kocunye,
TaHT'€HC, KOTAHT'€HC OCTPOTO yIia MPSMOYroJbHOIO TpeyroybHUKa U yriioB oT 0 1o 180°, mpusenenue
K OCTpOMYy yrily. PemieHne nNpsMOYroJIbBHBIX TpPEyroJbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC OJHOTO M TOrO K€ YIJIa.
Pemenne TpeyroapHHKOB: TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB. 3aMedaTelbHbIE TOYKH
TPEYrOJIbHUKA.

YerbipéxyronpHuk. I[lapannenorpamm, ero cpoiicTBa M mnpusHaku. IIpsiMoyrospHuK, KBajpar,
POMO, UX CBOICTBA M MpHU3HAKK. Tpanemys, CpeAHsst TMHUS TPANCIHH.

MHoroyronasHuK. Beimykiibie MHOroyroapHukH. Cymma YIJIOB BBIITYKJIOIO MHOTOYI'OJBHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jlyra, xopna. Cekrtop, cerMeHT. LleHTpanbHbIil yrojy, BNHCAHHBIM Yrodi;

BCJIMYMHA BIIMCAHHOI'O YTJIA. BzaumHoe PAaCIOJIOXKCHUC HpHMOﬁ H OKPYXHOCTH, IBYX OKPY)I(HOCTCf/'I.



KacarenbHast u cexymas K OKpYKHOCTH, X CBOMCTBA. BriucaHHbIe M ONMCaHHBIE MHOTOYTOJIbHUKH.
OKpy»KHOCTb, BIIMCAHHAas B TPEYrOJIbHUK, M OKPYKHOCTb, OIIMCAaHHAs OKOJIO TPEYTrOJIbHUKA.
BrniycanHble 1 onMCcaHHbBIE OKPYKHOCTH IIPABHUIIBHOTO MHOI'OYTOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonstue o paBerctse Guryp. [loHsTHE O TBUKEHUU: OCEeBas
U ILeHTpajibHas CHUMMETPHUM, NapajulelbHbIi nepeHoc, noBopoT. [lonsrtue o moxoOum ¢uryp u
TOMOTETHH.

Pemenne 3amay Ha BBIYMCICHHE, J0KA3aTEIbCTBO M IIOCTPOCHHME C HCIIOIB30BAHMEM CBOWCTB
M3YYEHHBIX (uryp.

HN3mepenne reomMerpuyecKux BeaIM4MH. /[nmuHa orpeska. PaccrosHue OT TOYKM A0 NPSIMOM.
PaccrosHue Mexny napajiebHbIMU IPSIMBIMHU.

ITepumeTp MHOTOYTOJIBHHKA.

JlMHa OKPY>KHOCTH, YUCIIO T, IJIMHA IyTU OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEKIY BEJIMYMHOM LEHTPAIBHOIO yrjia W JUIMHOM IyrH
OKPYKHOCTH.

ITonarue muomanu miockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢urypsl. Ilnomans
npsMoyrosibHuka.  [lmomanu  mapamienorpamma,  TpeyroiapHMKa W Tpameuuu. [lmomans
MHOroyrojpHuKa. [lnomanp kpyra u miuomaas cekropa. COOTHOIIEHHE MEKY IUIOIIAISIMH TTOTI00HBIX
dburyp.

Pemenne 3a1a4 Ha BRIYHCIICHUE U JOKA3aTENBCTBO C HCIIOJIb30BAaHUEM U3YyUEHHBIX (hOpMYIIL.

Koopaunarel. YpaBHenue mnpsmoi. KoopaunaTel cepenuHbl oTpe3ka. Popmyna pacCTOSHUSA
MEXy IBYMSI TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekrTopbl. [lnuna (Monmynb) BekTopa. PaBeHcTBO BekTOpoB. KosiMHeapHblE  BEKTOPBI.
Koopaunats!l BekTOpa. YMHOXKEHHE BEKTOpa HA YHCIO, CYMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa IO
JIByM HEKOJUIMHEAPHBIM BeKTOpaM. CKalIIpHOE ITPOU3BENECHNE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIC MOHATHA. MHOXKECTBO, 2JIEMEHT MHOYKECTBA. 3aJaHNE MHOXKECTB
MIEPEYUCIIEHUEM 3JIEMEHTOB, XapaKTepUCTHUECKUM CBOMCTBOM. CTaHIapTHbIE 0003HAYEHMSI UHCIOBBIX
MHOecTB. [lycTtoe MHOXkecTBO U ero ob6o3HaueHue. [logmHoxkecTBo. OObEAMHEHNE U TIEpECEUCHHE
MHO’KECTB.

NnmrocTpanust OTHONIEHUI MEX 1Y MHOKECTBAMM C IIOMOLIBIO JuarpaMm Oiiepa—DBenHa.

JJieMeHTHI Joruku. Omnpenenenue. Akcuomsl U Teopemsl. [lokazarenberBo. /[okazaTrenscTBo OT
npotuBHOTO. Teopema, oOpaTHas ganHOM. [IpuMep u KOHTpHIpUMED.

[ToHsiTHE O PAaBHOCUIILHOCTH, CJIEI0BAaHUH, YIIOTPEOICHHUE JIOTHYECKUX CBSA30K eClu..., Mo, 8 MOoM
U MOJBKO 8 MOM ClIyyae, TIOTUIECKUE CBA3KU U, UTU.

MaremaTuka B HCTOpHYecKOM pa3BuTuu. lVcropus dopMupoBaHus TMOHATHUS dYHCTA:

HaTypaJIbHBIC 4YHCJIA, )Ip06I/I, HEAOCTATOYHOCTE PAalNHUOHAIBHBIX YHUCCIT I TCOMCTPUUCCKUX



W3MEPEHHH, HpparoHabHble uncia. CTapuHHBIE CUCTEMBbI 3amucu uwmcenl. J[pobu B Basumone,
Erunte, Pume. OTkpbiTHEe AecaTU4HBIX npoOeii. CTapuHHBIE CUCTEMBI Mep. JlecsaTudHble aApodu u
MeTpuueckas cuctema Mep. [losiBnenue otTpunarenbHbix ynuces u Hyis. JI. Maraunkuid. JI. Diinep.

3apoxaenue anreOpsl B Henpax apudmeTuku. An-Xopesmu. PoxiaeHrne OyKBEHHOW CHMBOJIHKH.
I1. ®epma. @. Buert. P. Jlekapt. McTopust Borpoca 0 HaxoxJIeHUH GopMysl KOpHEH anreOpandecKux
ypaBHEHHUH, HEpPa3peluIMMOCTh B PaJMKaiaX ypaBHEHUH cTeneHu, Oombineil yethipéx. H. Taptanbs,
JIx. Kapnano, H. X. AGens. D. lNanya.

N300perenne mMerona KOOPAMHAT, MO3BOJISIOLIETO IMEPEBOAMTH I'€OMETPHUYECKHE OOBEKTHI Ha
s3bIK anreopsl. P. lekapt u [1. ®depma. [Ipumepbl pa3auvHbIX CUCTEM KOOPAUHAT Ha IIOCKOCTH.

3amaua Jleonapnmo Iluzanckoro (®PuboHauyun) o Kposmkax, uucia PubOoHauuu. 3amada o
IaXMaTHOM JTOCKeE.

HcTtoku Teopun BEpOATHOCTEW: CTpaxoBoe jneno, azaptHeie urpsl. [I. depma u b. [Tackans.
. bepnymnu. A. H. Konmoropos.

Ot 3emnemepusi k reomerpuu. lludarop u ero mkona. Panec. Apxumen. Iloctpoenus c
MOMOIIBIO IUPKYJsA U JuHEHkH. [locTpoeHune mMpaBUIBHBIX MHOTOYTOJIBHUKOB. TpPHUCEKIHS YIJia.
KBanparypa kpyra. Ynsoenue kyOa. Mctopus uucia m. 3onoroe cedenue. «Hawanma» EBxinpa.
JI. Diinep. H. U. JloGaueBckuii. Mcropus naroro noctynara. Copusm, mapagioKkchl.

TemaTu4yeckoe MIAHUPOBAHUE Kypca
MaremaTuka, S Kjaace

’ Tema Koi-Bo vacos
n/m
1 Iloemopenue 5
2 JIlnaun 8
3 Hamypanvusie uucna 13
4 JleHCTBHSA ¢ HATYPAJIbHBIMH YUCJIAMH 22
5 Hcnonvzosanue ceoiicme oeiicmeuil npu 6bl4UCIEHUAX 12
6 Yribl H MHOTOYTOJILHUKH 9
7 Henumocmo wucen 15
8 TpeyronbHUKH U 4eThIPEXYTrOJIbHUKH 10
9 /lpoou 18
10 | deiicTBus ¢ ApoOAMH 34
11 | Muozozpannuxu 10
12 Tadimubl U AUATPAMMBI 9
13 | lloemopenue 5
Hroro 170
6kiace
Ne
Tema Kon-Bo vacoB
/I

1 Jlpoou u npoyenmot 20




2 Ilpamvie na niockocmu u 6 npocmpancmaee 6
3 Jecamuunvie Opoou 8
4 Heiicmeus ¢ oecamuunvimu Opoodamu 32
5 Okpysrcnocmep 8
6 Ommuouienusn u npoyenmol 16
7 Cummempusn 8
8 Buvipasxncenus, popmynsl, ypasnenus 15
9 Henvie uucna 14
10 | Muooswcecmea. Komounamopuka 8
11 Payuonanvnwie uucna 16
12 | MuozoyzonsHuku u MHO202PAHHUKU 9
13 | UToroBoe noBTropeHue 10
Hroro 170
Anrebpa,7kaacc
Ne Temebl pazgenos ITo Mo mnany B Tom uncie
n/n nporpamme | (4ac) KOHTPOJIbHbIE | TECThI
(uac) padoThI
1 J{po0u ¥ MpOLEeHTHI 124 124 1 2
2 IIpsamass u oOpatHas | 84 84 1 2
NPONOPUHOHATBHOCTH
3 Beenenue B anreodpy 10 4 10 g 1 2
4 YpaBHeHus 114 114 1 1
5 Koopannarsl u|9u 94 1 1
rpadukn
6 CpoiictTBa cTenmeHu c¢ |9u 9y 1 1
HATYPaJbHBIM
nokKasareJjieM
7 MHoro4seHbl 1749 174 1 2
8 Pa3no:xenue 174 164 1 2
MHOTI'04JICHOB Ha
MHOKUTEJH
9 YacToTa ¥ BEPOATHOCTH | 54 54 1
10 IHoBTOpPEHME 44 S5u4 1
UTOr0 102 4 102 4 10
Auredpa, 8kiacc
Ne HanmeHoBaHWe Tembl Konunyectso 4yacos no K\p Konnyectso yacos no K\P
n\n aBTOPCKOA pabouei
nporpamme/KosM4ecTso nporpamme/KosM4ecTBo
KOHTPO/IbHbIX PaboT KOHTPONbHbIX paboT
1 MoBTOpEeHUe 3




2. | Anrebpaunueckue gpobum
20 1 20
3. | KBagpaTHble KOpHU
15 1 15
4. | KBaapaTHble ypaBHeHUA
19 1 19
5. | CucTembl ypaBHEHM
20 1 20
6 | dyHKumMm
14 1 14
7. | BepoATHOCTb U
CTaTUCTUKA
9 9
8. | BepoATHOCTb U 5 2 2
CTaTUCTUKA
Utoro 102 7 102
Auredpa,9knacc
(TemaTnyeckoe nnaHmnposaHune) 102 yaca
n\n | HaMmeHoBaHMe Tembl Yacbl | K\p
1. | HepaBeHcTBa 19 1
2. KBagpatnuHaa ¢pyHKuuAa 20 1




YpaBHEHUA U CUCTEMbI YPaBHEHUI 25 2
ApudmeTnyeckan U reomeTpuUuecKkan nporpeccum 17 1
CraTMcTyecKue MccneaoBaHun 6
Urorosoe nosTopeHue 15 3
Urtoro 102
Freomempus,7knacc
Ne | Cogep:xanue MaTepuasa Koua-
§ BO
yac
1 | HauanbHble reoMeTpryecKkmne 10
CBECHUA
TpeyrojbHuku 17
2
3 IHapanjejbHble NpsAMbIE 13
CooTHOLIEHUS MEXKTY 18




CTOPOHAMM M YIJIAMH
TPeyroJibHMKa

IToBTOpenue. Pemenue 3axaq 10
Hroro 68
Freomempus,8knacc
Ne | Conep:kanue MaTepuajia Koa-
§ BO
yac
IToBTOpEeHue Kypca reomerpuu 7 2
KJIacca
14
YeTpIpexyroJbHUKH
2 IInomans 13
ITono0HBIE TPEYrOJILHUKH 20
3
OxkpyxXHOCTH 17
4
IloBTOpPEHME 2
Hroro 68

reomempus 9knacc



Ne | Copep:xxanue MmaTepuaJjia Koua-
§ BO
yac
1 | BekrTopsl 8
MeToa KOOPAUHAT 10
2
3 CooTHOIEHUS MEKTY 11
CTOPOHAMH M YIJIAMHU
Tpeyroabuuka. Cxajasipaoe
npou3Be/leHue BEKTOPOB
JyIMHA OKPY/KHOCTH M IJIOIIAb 12
4 Kpyra
5 JIBu:xeHust 8
6 HavanbHble cBeieHUS U3 8
cTepeoMeTpum
7 00 akcnomax IIaHUMETPHUHU 2
8 IToBTOpenue. Pemenue 3agau 9
Hroro 68
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