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IlosicHuTeILHAS 3aMUCKA

B oOpa3oBatenpHbix opranuzanusx benropojackoit obmactu ¢ 1 centabps 2016 rona
MaTeMaTuKa u3ydaeTcs Kak mpeamer «Matemaruka». B 7 - 9 xiaccax ¢ 2020 - 2021 yueGHOTO
roja OyneT u3yyarbcs Ha 0a30BOM ypoBHE mpeaMeT «MaTeMaTHKay, KOTOPBIA BKIIFOYAeT B ceOs
U3Yy4eHUE ABYX IUCUUIUIMH «AnreOpa» (3 yaca B Hezpemto) u «l'eomeTpusi» (2 yaca B HEAEIIO).
Bcero konmuecTtBo yacoB mo MmaTemaruke (anredpa, reoMeTpusi) HIpU HPOAOJDKUTEIbHOCTU
yaeOHOTo Tonma B 7 - 9 kmaccax 34 Hemenm cocrtaBiseT — 170 gacoB (anredpa — 102 ugaca,
reoMerpus — 68 4acos).

Hucuunnuua | [Iporpamma YMK
Anrebpa Anrebpa. Coopuuk padouux nporpamm. 7— | C.M.Huxonsckuit,M.K.IToTamnos,
9 Kknacchel: mocooue sl yauTeNnen H.H.Pemernuxos,A.B.1lleBkun

001e00pa3zoBat. opranu3anui /
[coctaBuTens T. A. Bypmuctposal. — 2-¢ «Anrebpa. 7,8,9 Kr1acceD
u3n., nomn. — M.: [Ipocsemenne, 2014. —

96 c. — ISBN 978-5-09-030653-9.

I'eomerpus I'eomerpus. COOpHUK paboUYMX IPOrpaMM. JI. C. AtanacsH, B. ®@. byry30B,
7—9 xiacchl: mocoOue ISl yIuTenen C. b. Kagomrie u ap.
001eo0pa3oB. opraamu3anuii / [coct. T. A.
bypmuctposa]. — 2-e uza., nopad. — M.:
[Ipocsemenue, 2014. — 95 ¢. — ISBN 978-
5-09-027195-0. PaGouune mporpamMmsI
OCHOBHOTO 00111eT0 00pa30BaHMs

«I"eomerpus. 7 kimace»




IInanupyemble pe3yJIbTAThl 0CBOCHHS Y4eOHOro Kypca

PaGouast mporpamMMa 0CHOBHOTO 0011ero 00pa3oBaHus MO0 MAaTeMAaTHUKE IS Kypca MaTeMaTuKu 7
- 9 k;maccoB cocTaBiieHa Ha OCHOBE DyHIAMEHTAIBHOTO sipa CoAep kaHus o0miero oopa3oBaHus
u TpebGoBanmii K pe3yabTaTaM OCBOEHHS OCHOBHOH 00IIe00pa30BaTENbHON MPOrPaMMbI
OCHOBHOTO 00Imero o0pa3oBaHus, NpeACTaBIeHHbIX B @denepanbHOM TroOCyAapCTBEHHOM
o0Opa3oBaTesIbHOM CTaHaapTe o01mero oopazoBanus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIC UIEH
1 nosioxeHus [IporpaMmsbl pa3BuTHst 1 GOPMUPOBAHUS YHUBEPCATIHHBIX YI€OHBIX NEHCTBUNA JUIS
OCHOBHOTO 00111eT0 00pa30BaHusI.

[Iporpamma TO3BOJISIET OOMBATHCS CIEAYIOIIMX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOMN
IIPOrpaMMbl OCHOBHOTO 00111ero 00Opa3oBaHUsL:

Ajredpa

PAIIMOHAJIBHBIE YNCJIA

BBITyCKHUK Hay4UTCS:

1) noHUMaTh 0COOEHHOCTH JIECSITHYHON CHCTEMBI CUMCIICHHS,

2) BIaIeTh MOHATHSMH, CBI3aHHBIMU C JISIMMOCTBIO HATYPAIbHBIX YUCEIT;

3) BbIpaXkaTh YMCIIa B SKBUBAJIEHTHBIX (popMax, BbIOMpast HanboJiee MoIXO YO0 B
3aBHCUMOCTH OT KOHKPETHOW CUTYaIlHH;

4) cpaBHUBATH U YIOPSAAOYUBATH PAllUOHATIbHBIE YHCIA;

5) BBITIOJIHATH BBIYHCIICHUS C PAIIMOHATIHLHBIMH YUCIIAMH, COUYETAast YCTHBIE M MMChbMEHHBIC
PUEMBI BEIYUCIICHUH, TPUMEHSTh

KaJbKYJISITOD;

6) UCTIOJIB30BaTh MOHSITHS U YMEHUS, CBSI3aHHBIE C TIPOTIOPIIMOHATBHOCTHIO BETUYH,
MIPOIICHTaMH B XOJI€ PEIICHHS MaTeMaTHIECKUX 3a/1a4 U 33/1a4 U3 CMEXKHBIX IIPEAMETOB,
BBITIOJTHATH HECTIOXKHBIE TPAKTHYECKHUE PACUETHI.

BEITYCKHUK TOJTYYIUT BO3MOKHOCTD:

7) MMO3HAKOMHTBCS C MO3UIIMOHHBIMU CHCTEMaMH CUMCIICHHS C OCHOBAaHUSIMH, OTIIMYHBIMHE OT 10;
8) yriyOuTh 1 pa3BUTH MPEACTABICHHS O HATYPAJIbHBIX YHCIIAX M CBOMCTBAX JEIUMOCTH;

9) HAyYUTHCSI UCTIOJIBL30BATh MPHEMBI, PAIIMOHATM3UPYIOLINE BEIUYMCICHHS, IPUOOPECTH
IIPUBBIYKY KOHTPOJIMPOBATH BBIYUCIICHHUS, BBIOMPAst MOAXO SN ISl CUTYyalluu crocoO.
JIEAUCTBUTEJBHBIE UACJIA

BbInmyckHUK HayduTCs:

1) ucrnonb30BaTh HaYaJIbHbIE MIPEICTABIECHUS O MHOXKECTBE AEHCTBUTEIbHbBIX YHCEL;

2) BIaJeTh MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYMCICHHSIX.

BBINYyCKHUK MOTYYUT BO3MOKHOCTD:

3) pa3BUTH NPEICTABICHNE O YKCIIC U YHCIOBBIX CUCTEMAaX OT HATYPaJbHBIX J0 ICHCTBUTEIBHBIX
YHCEN; O POJIM BHIYUCIICHUHN B UEIOBEUECKOM MIPAKTUKE;

4) pa3BUTH U YIIIyOUTh 3HAHUS O JACCATHYHOM 3aIlMCH ACHCTBUTEIBHBIX YHCEN (IEPHOINYECKUE
1 HETIEPUOIMUECKHE IPOOH).

MN3MEPEHUS, IPUBJIN)KEHU S, OEHKHN

BbInmyckHUK HayduTCs:

1) ucnosib30BaTh B X0O/€ PELICHUS 3a/]au 3JIeMEHTapHbIe [TPECTABICHUS, CBI3aHHbIE C
NpUOINKEHHBIMY 3HAYEHUSAMU BEJIUUUH. BoInyCKHUK NOIYUUM 803MOICHOCb.

2) NOHAMb, YMO YUCLOBbLE OAHHbIE, KOMOPble UCNONb3YIOMCS OJis XAPAKMEPUCTUKY 00bEKNOo8
OKpYJHCalouwje2o Mupa, sAIAI0MCs NPeUMyueCmeenHo RPUOIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTUNCEHHBIX 3HAYUEHULL, COOEPACAUUXCA 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOICHO CYOUMD O
noZpewHoOCmu NPUOIUIHCEHUSL,

3) nonsmo, YUMo NOZPEWHOCMb Pe3yTbMaAMa 6bIYUCTIEHUT QOJINHCHA ObIMb COUBMEPUMA C
NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHUE BBIPAKEHU A

BbImycKHUK Hay4uTCS:

1) BIaneTh MOHATUSAMH «TOXKJIECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHue», peliaTh 3a/1auy,
cojJiepxalue OyKBeHHBIE JaHHBIE; paboTaTh ¢ (hopMyIaMu;

2) BBINOJIHATH MPE0Opa30BaHMsI BEIPAKEHUI, COIEpKAIIUX CTETIEHH C LEJIBIMU TIOKa3aTeIsIMU U
KBaJ[paTHbIE KOPHHU;



3) BBIMIOJIHATH TOXKAECTBEHHBIE MPEOOPA30BaHMS PALIMOHATIBHBIX BBIPAKEHUI HA OCHOBE MIPABUII
JEeWCTBUI HaJl MHOTOYICHAMH U alreOpanyecKuMu JpoosMu;

4) BBINIOJIHATH PA3JI0KEHNE MHOTOUJIEHOB HA MHOXHUTEIIH.

BBIMYCKHUK MOJTYYUT BO3MOKHOCTD:

5) Hay4HTHCsI BBIMOJIHATH MHOTOLIArOBBIE TPE0OPa30BaHUS

panMoOHaNBHBIX BBIPAXKCHUH, IPUMEHSS ITUPOKUI HaOOp criocoboB

U IIPUEMOB;

6) MpUMEHSTh TOXICCTBEHHBIC IPEOOPA30BAHUS ISl PEIICHHS 33/1a4 U3 Pa3InYHbIX Pa3JIelioB
Kypca (HanmpuMmep, sl HaX0XKISHHUsSI HanOOJIbIIeT0/HAanMEHBIIIETO 3HAYCHHS BEIPAKCHUS ).
YPABHEHUSA

BBITyCKHUK Hay4UTCS:

1) pemarb OCHOBHBIE BU/IbI PALIMOHAIBHBIX YPaBHEHUH C OJTHOW TIEPEMEHHOM, CHCTEMBI ABYX
YpaBHEHHI C IBYMsI IEPEMEHHBIMU;

2) NIOHUMAaTh ypaBHEHHE KaK BKHEHUIIYI0 MAaTEMaTHUECKYIO MOJIENb IS OTIMCAHUS U U3yYCHUS
pa3HO00Opa3HBIX PeaTbHBIX CUTYAIUH, PENIaTh TEKCTOBBIE 33/1a4H alIreOpandecKiuM METOIOM;
3) npuMeHsTh TpadUecKue MPeICTaBICHN U NCCIIeIOBAaHMS YPaBHEHHH, HCCIIEIOBAHUS U
peIIeHHs CUCTEM YPaBHEHUH C IBYMs TIEPEMEHHBIMH.

BEITYCKHUK TOJTYYUT BO3MOKHOCTB:

4) oBNaNeTh CreIMAIbHBIMU IPUEMAMHU PEIICHHS YPAaBHEHUH M CUCTEM YPaBHEHHIA; yBEPEHHO
MIPUMEHSTH alnapaT YpaBHEHHH [T PEIIeHNsT Pa3HOOOpa3HBIX 3a/1a4 U3 MaTEMAaTHKH, CMEKHBIX
[pEMETOB, MPAKTUKH; 5) MPUMEHSTH rpadUuecKre MPeICTaBICHUS IS UCCICTOBAHUSI
YpaBHEHUM, CUCTEM YpaBHEHUH, COJEpKaIINX OYKBEHHbIE KOd(PPHUIIMEHTHI.
HEPABEHCTBA

BEITyCKHUK HaydUTCS:

1) nOHUMAaTh ¥ IPUMEHSTH TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIIIEHUEM
HEpaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;

2) pemaTh TMHEHHBIC HEPABEHCTBA C OJHOM IMEPEMEHHOM U UX CHCTEMBI; PEIIaTh KBAPATHHIC
HEpPaBEHCTBA € ONOPO Ha rpaduyeckue npeacTaBIeHus;

3) NpuUMEeHTh anmnapaT HEPaBEHCTB JUIsl PELICHUs 3a7a4 U3 pa3IMyuHbIX Pa3/IeloB Kypca.
BBINMYCKHUK MOTYYUT BO3MOXKHOCTh HAyUUThCS:

4) pa3HOOOPa3HBIM MPUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MIPUMECHSTH aIapat
HEpPaBEHCTB JUIsl peLICHHsI pa3HOOOPa3HbIX MaTEMaTHUECKUX 331a4 U 33Ja4 U3 CMEKHBIX
IIPEMETOB, IPAKTUKH;

5) npuMeHsTh rpadYecKue NPEICTABICHNUS ISl HCCICIOBAHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJCPKAITUX OYKBEHHBIC KOI(PPHUITUEHTHI.

OCHOBHBIE ITIOHATUSA. YUCJIOBBIE ® YHKLIUU

BbInmyckHUK Hay4uTCs:

1) noHMMAaTh ¥ UCHOJIB30BATh (PYHKLUHMOHAIbHBIE TOHATUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHUE
0003HaYCHHS);

2) cTpouTh TpauKH IEMEHTAPHBIX (PYHKIUN; UCCIIE0BAaTh CBOMCTBA YMCIOBBIX (YHKIMI HA
OCHOBE M3YyUY€HHUsI TOBEICHUS UX Ipa(UKOB;

3) noHuMath QYHKUHUIO KaK BaKHEHIITYI0 MaTEeMaTHYECKYIO MOJIENb Ul ONMCaHUs IPOLIECCOB U
SIBJICHUH OKPY’KAIOIIEro MUPA, IPUMEHATh (YHKIIMOHAIBHBIHN S3bIK JJIs1 ONMCAHUS U
HCCIIEIOBAaHUS 3aBUCUMOCTEN MEXAY (PU3MUECKUMH BETMUNHAMU.

BBINMYCKHUK MOTYYUT BO3MOXKHOCTh HAyUUThHCS:

4) IPOBOAUTH UCCIICAOBAHNSI, CBSI3aHHBIC C H3YUYCHUEM CBOMCTB (DyHKIIMI, B TOM YHCIE C
HCIOJIb30BAHNEM KOMIIBIOTEPA; Ha OCHOBE I'pa(hMKOB U3yUEHHBIX (PYHKIUI cTpOUTH OoJiee
CJIO’KHBIE TpapHKH (KYyCOUHO-33/IaHHbBIE, C «BBIKOJIOTBIMI» TOUYKAMU H T. I1.);

5) ucrnonp30BaTh GYHKIHMOHATIBHBIC TPEACTABICHHS 1 CBOICTBA (DYHKIUIT ISl peLICHHS
MaTeMaTHYeCKUX 3a]a4u U3 Pa3INUHBIX pa3/IesioB Kypca.

YUCJOBBIE ITOCJIEJOBATEJIBHOCTH

BbImycKHUK Hay4uTCS:

1) HOHUMATh U MCIIOJIB30BATh A3BIK MOCIEI0BATEIbHOCTEN (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHUS);



2) npuMeHSTh POPMYIIBI, CBSI3aHHBIE C APUPMETHUECKON ¥ TEOMETPHUECKON MPOTPECCUIMHU, U
anmapart, COPMUPOBAHHBIN MTPU U3YYCHUH JPYTUX PA3JIIOB Kypca, K PEIICHUIO 3a/1a4, B TOM
YHCIIe C KOHTEKCTOM U3 PEaIbHOM KU3HU.

Buinycxkuux nonyuum 803M0ACHOCHb HAYYUMBCL:

3) pewams KOMOUHUPOBAHHBLE 3A0AHU C NPUMEHEHUEM (POPMYI N-20 YTIEHA U CYMMbL NePEbIX N
YIeHO8 apUPMemuyecKoll U 2eoMempuiecKoll npoepeccutl, NPUMeHsIsi nPu IMoM annapam
VPAasHeHUll U HepABeHCMS,

4) noHumame apuhmemudecKkyIo u 2eoMempuyecKyio nPoepeccuu Kaxk YYHKyuu HamypaibHo20
apeymenma, ces3vl8amv aApu@GMemuiecKyio npoepeccuio ¢ TUHEUHbIM POCHOM, 2e0MeMPULECKYHO
— C 9KCNOHEHYUATbHBIM POCHIOM.

OIIUCATEJIBHASI CTATUCTUKA

BBITTyCKHHK HAYIUTCSI HCIIOJIB30BATh MPOCTEHIIINE CIOCOOBI IPEICTABICHHS U aHAIA3A
CTaTUCTUYECKUX JAHHBIX.

BBITTyCKHHK TIOJTYIUT BO3MOXKHOCTD IMTPHOOPECTH TIEPBOHAYATLHBIN OITBIT OPTaHU3aInu coopa
JTAHHBIX [IPU TPOBEJACHUH OTIPOCa OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISITh HX aHAITU3,
MIPEJICTABIIATh PE3YJIbTAThI OMPOCa B BUC TAOJUIIBI, THArPAMMBI.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTD

BBITTyCKHHK HAYyIUTCSI HAXOIUTh OTHOCUTEIHLHYIO YaCTOTY W BEPOSTHOCTh CIIy4aifHOTO COOBITHSI.
BBITTyCKHHK TIOJTYYUT BO3MOKHOCTD IMPHOOPECTH OIBIT MMPOBEICHUS CITydalHBIX
AKCIIEPUMEHTOB, B TOM YHCIIE C IIOMOIIBI0 KOMITBIOTEPHOTO MOJICTHPOBAHUS, HHTEPIIPETAIIH HX
pe3yIbTaTOB.

KOMBHUHATOPUKA

BBITTyCKHHUK HAYyIUTCSI pelraTh KOMOMHATOPHBIE 33/1a9U Ha HAXOXKJICHHUE YUCIIa O0BEKTOB TN
KOMOMWHAIIUH.

BBITTYCKHHK TIOJTYYUT BO3MOXKHOCTD HAYYUTHCS HEKOTOPBIM CIEIHALHBIM MPUEMaM PEIICHHUS
KOMOWHATOPHBIX 3a/1a4.

I'eomerpus
Harnsanas reomerpus BeimyckHuk HayuuTes: 1) pacro3HaBaTh Ha 4YepTekKax, pUCYHKAX,

MOJIENISIX U B OKPYXKAIOIEM MHUpE IIOCKHE U MPOCTPAHCTBEHHbIE TEOMETPUUECKUE (PUTYpHI;

2) pacnio3HaBaTh pa3BEPTKHU KyOa, IPSAMOYTOJIBHOTO Napajuleenunesia, NpaBuiibHOW TMpaMUIbL,
LWIMHApA U KOHYCAa;

3) onpenenaTh 1o JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpbI IUHEHHbIE pa3Mephl caMOi (GUTypbl
1 Ha00opoT;

4) BBIUUCIIATE 00BEM MPSAMOYTOJIBHOTO Hapaiesienunea.

BBINYCKHUK MOTYYUT BO3MOKHOCTD:

5) BBIYMCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYDP, COCTABICHHBIX U3
IPSIMOYTOJIbHBIX HapalIeNeUIEIOB;

6) yriayOuTh U Pa3BUTh NPEICTABICHUS O IPOCTPAHCTBEHHBIX €OMETPUUECKUX (PUTYpax;

7) IpUMEHSTh NOHATHE Pa3BEPTKU AJIS BHIIIOJHEHUS MPAKTUUECKUX pacy€ToB. ['eomeTpuueckue
¢urypsl BoIyCKHUK Hay4uTCS:

1) noaBp30BaThCS SI3BIKOM T€OMETPUU JAJIS1 OITMCAHUS MPEMETOB OKPYKAIOILIEro MUpa U UX
B3aMMHOI'O PaCIOJIOXKEHUS;

2) pacnio3HaBaTh U U300pakaTh HA YepTexkax U pUCYHKaX TeOMEeTpHUeCcKUue (GUrypbl U UX
KOH(UTypaluu;

3) HaXOUTh 3HAYEHUS JAJIMH JTUHEHHBIX 2JIEMEHTOB (PUTYp M UX OTHOIICHUS, IPATYCHYIO Mepy
yrioB ot 0 go 180°, npumeHsist onpeaeaeHns, CBOWCTBA U MPU3HAKU (QUTYP U UX JIEMEHTOB,
oTHOIIEeHUs (Guryp (paBeHCTBO, 1101001€, CHMMETPHH, TOBOPOT, apaJliebHbINA IEepeHOC);

4) oneprpoBaTh C HAYAJIHHBIMH MOHITUSIMHU TPUTOHOMETPHH U BBIIIOJIHATH YJIEMEHTApHbIE
orepanuu HaJl GYHKIUSIMH YTJIOB;

5) pemath 3a7a4M Ha JOKA3aTEIbCTBO, ONMMPASACh HA N3y4YEHHbIE CBOMCTBA (PUTYp U OTHOILICHUN
MEXAY HUMH U IPUMEHSISI U3yUEHHbBIE METO/IbI JOKA3aTENIbCTB;



6) pelaTh HECJIOKHBIE 3a/1a4l HAa IOCTPOECHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOEHUS C
IIOMOIIBIO HUPKYJIS U JIMHEHKU;

7) peuiaTs NpoCTENIINE MIAHUMETPUUECKUE 33]]a4l B IIPOCTPAHCTBE.
BbINyCKHUK HOJTyYUT BO3MOKHOCTD:

8) oBJIaIETh METO/JAMHU PEILIEHUS 3a7a4 Ha BBIUMCIICHUS U J10KA3aTEIbCTBA: METOJIOM OT
MPOTHBHOTO, METOJIOM TOJJ00HS, METOI0M Iepebopa BApHAHTOB I METOJIOM I'€OMETPUYECKHIX
MECT TOYEK;

9) nproOpecTH ONBIT MPUMEHEHUS alreOPaNdecKoro U TPUTOHOMETPUYECKOTO armapara u uaen
JBUKEHMSI TIPU PELIEHUH F€OMETPUUYECKUX 3a/1a4;

10) oBiafeTh TpaAMIIMOHHON CXEMOH pelIeHUs 3aa4 Ha IOCTPOEHUE C IOMOILBIO LIUPKYJIS U
JIMHEHKU: aHAJIN3, IOCTPOCHUE, J0KA3aTEIbCTBO U UCCIIEOBAHMUE;

11) HayuuThCs pemiaTh 3ajaui Ha IOCTPOEHUE METOJJOM I'€OMETPUUECKOTO MECTA TOUEK U
METOA0M MOJ00HS;

12) nproOpecTy ONbIT UCCIIEJOBAHUSI CBOMCTB IUIAHUMETPUUYECKUX (PUTYp C TOMOIIIBIO
KOMITBIOTEPHBIX ITPOTPaMM;

13) nproOpecTH ONBIT BHIMOJIHEHMSI TPOEKTOB 10 TeMaM: «['eoMeTpuueckue npeoOpa3zoBaHus HA
miockoctuy, «Iloctpoenue oTpe3koB no popmyney». 3mepenne reoMeTpuyeckiux BeIMUnH
BoeinyckHMK Hay4YUTCS:

1) uconap30BaTh CBOMCTBA M3MEPEHUS JUTHH, TIJIOMIAJICH U YIJIOB MPU PEIICHUH 3aa4 Ha
HaX0XJCHUE JVIMHBI OTPEe3Ka, IJIHUHBI OKPY>KHOCTH, JUIMHBI TyTH OKPY>KHOCTHU, TPaJyCHONH Mepbl
yriaa;
2) BBIYMCIATH AJIMHBI TMHEWHBIX 3JIEMEHTOB (PUTYp U UX YIJIbI, UCTIOIb3Yys (YOPMYIIbI JTUHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, GOPMYJIbI ITOMaAen puryp;

3) BBIUUCIATH IUIOLAAN TPEYTOJILHUKOB, IPSMOYT OJIbHUKOB, MMApaJIEIOrpaMMOB, Tpaneluid,
KpPYroB U CEKTOPOB;
4) BBIUUCIIATH AJIMHY OKPYKHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

5) pematk 331241 Ha 10Ka3aTeIbCTBO C UCHOJIb30BaHUEM (POPMYJ IIHHBI OKPYKHOCTH U JAJTUHBI
JyTH OKPY>KHOCTH, (hopMyIT TuIonaae puryp;

6) pemaTh NPakTUYECKUE 3a/1a41, CBSI3aHHBIE C HAXOKJCHUEM IeOMETPUUECKUX BEITUYNH
(ucnoJib3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHHYECKHE CPEJICTBA).

BbINyCKHHMK MOTY4UT BO3MOXKHOCTb: 7) BBIYUCIIATH IJIOMIAN (PUTYpP, COCTABICHHBIX U3 JIBYX
iy 6osee NpSAMOYTOJIbHUKOB, [1apaJuIeIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

8) BBIYMCIIATH IUIOIAAM MHOTOYTOJIbHUKOB, UCIIOJIb3YsI OTHOLIEHHS] PABHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

9) npuoOpecTH ONbIT IPUMEHEHHS aNredpanyeckoro U TPUrOHOMETPUYECKOTO alnapaTa U uaen
JBYKCHMS IIPU PELICHUM 3a/1a4 Ha BBIYUCIICHUE IIJI0LIAIe MHOTOYT OJIbHUKOB.

Koopannats! BeimyckHUK HayuuTces: 1) BBIUMCIATH JUIMHY OTPE3Ka 0 KOOPAUHATAM €ro
KOHLIOB; BBIUUCIIITh KOOPJAUHATHI CEPEANHBI OTPE3KA;

2) UCNoIb30BaTh KOOPAUHATHBIA METO/ JJIsl U3YyYE€HUsI CBOUCTB MPSIMBIX U OKPYXKHOCTEH.
BbINyCKHMK MOJyYUT BO3MOKHOCTD:

3) oBnaieTh KOOPJAMHATHBIM METOIOM PELIEHUs 3a/1a4 Ha BBIYMCIICHHUE U IOKA3aTeNbCTBO;

4) nproOpecTu OIBIT KCIIOJIb30BAaHHSI KOMIIBIOTEPHBIX IPOrpaMM I aHAJIM3a YaCTHBIX CIy4aeB
B3aMMHOI'0 PAaCIOJIOXKEHUS OKPYKHOCTEH U NIPSIMBIX;

5) npuoOpPECTH OMBIT BHIMOIHEHUS IPOEKTOB Ha TeMy «lIpuMeHeHne KOOpIMHATHOTO METOo1a
IIPY PELICHNH 33]]a4 Ha BBIUMCIICHUE U JOKA3aTeIbCTBO». BeKTOphl BRIMyCKHUK HayuuTCs:

1) onepupoBaTh C BEKTOpAaMU: HAXOAUTh CYMMY M pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOJAUTh BEKTOP, PaBHBIA IPOU3BEICHHIO 3aJaHHOIO BEKTOPA Ha YHCJIO;

2) HaXOUTh JUI1 BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU: JUTMHY BEKTOPA, KOOPIUHATHI CyMMBI U
Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAUHATHI MPOU3BEICHHS BEKTOPA Ha YUCIIO, TPUMEHSIS
IpU HEOOXOIMMOCTH COYETaTEeNbHbIHN, IEPEMECTUTENIbHBIN U pacipeAeIUTENbHbIN 3aKOHBI;

3) BBIYMCIATH CKaJISIPHOE MTPOU3BEACHNE BEKTOPOB, HAXOIUTh YIOJl MEXKIY BEKTOPAMHU,
YCTaHABIMBATh NEPIEHINKYIAPHOCTD IPSIMBIX.

BBINyCKHMK MOJTyYUT BO3MOKHOCTD:

4) oBy1azieTh BEKTOPHBIM METOJIOM JJISl PEIICHNUs 33a/1a4 Ha BBIYMCIICHHUE U JI0Ka3aTeIbCTBO;



5) mpruoOpecTH OMBIT BBHITIOJIHEHNUS IPOEKTOB Ha TeMy «IIpruMeHeHne BEKTOpHOTO METOAa IpU
peLIeHnN 3a/1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBOY.

Coaepikanue yueOHOro Kypca
APUOMETUKA
PanmnonanbHble ynciia. Pacuimpenue MHOKECTBA HATYPAJIBHBIX YMCEI 1O MHOXKECTBA LENbIX.
MHO3K€eCTBa LEJIBIX YHCEIN 10 MHOYKECTBA PAllMOHAIBHBIX. PallnoHaIbHOE YMCIIO KaK OTHOLLICHHE
m/n, rae m — uenoe 4uciio, N — HarypaibHoe. CTENeHb C MeJIbIM MOKa3aTe/IeM.
HeiicTBuTeIbHBIE Yncaa. KBaapaTHeiii kopeHb u3 unciia. Kopens TpeTheil crenenu. 3anuch
KOpHEH C TOMOIIBIO CTETIEHH C IPOOHBIM MOKa3aTeseM.
[TonsiTre 006 HppaMOHAIBHOM 4Hncie. ppallmoOHATEHOCTD YUCIIa M HECOU3MEPHUMOCTH CTOPOHBI
Y TUaroHanu kBajapata. JlecsTudnble TpUOIMKEHUS UPPALIMOHATBHBIX YUCE.
MHO0XeCTBO AEUCTBUTEIBHBIX YHCEIT; IPEACTABICHHUE IEUCTBUTEIBHBIX YUCEN OECKOHEYHBIMU
JECATUIHBIMU JApoOsiMu. CpaBHEHUE JEHCTBUTEIBHBIX YUCEN C TIOMOIIBI0 KOOPAMHATHOU
psAMOM. UnCI0BBIE MPOMEXKYTKH.
HN3mepenus, npudanKeHusi, oueHKu. Pazmepsl 00BEKTOB OKPYKAIOIIETo MUpa (0T
3JIEeMEHTAPHBIX YacTHUIl 10 BeceneHHoi), JNIMTETbHOCTh MPOIIECCOB B OKPYXKAIOIIEM MUPE.
Brinenenne MHOXKHUTENS — CTETNIEHH JAECATH B 3anmucy yucia. [IpubmmkEHHoe 3HaUeHNne
BEJIMYMHBI, TOYHOCTH MpuOmmkenus. [Ipukuaka u omeHKa pe3yabTaToB BHIYUCICHHI.
AJITEBPA
Auiredpanyeckue BoipaskeHusi. bykBeHHbIE BEIpOKEHUS (BBIPAKCHUS C TIEPEMEHHBIMH).
UucnoBoe 3HaueHNE OyKBEHHOTO BBIpaXeHUs. JloMyCTUMBbIC 3HaYEHUS TIEPEMEHHBIX.
[ToacranoBka BeIpakeHUI BMecTo niepeMeHHbIX. [IpeoOpa3oBaHyie OyKBEHHBIX BbIpAKEHUN Ha
OCHOBE CBOICTB apu(pMeTH4ecKux aeicTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHH. ToxaecTBo.
CreneHb ¢ HaTypaJbHBIM MOKa3aTeaeM 1 €€ cBoiicTBa. OQHOWIEHBI U MHOTOWICHBL. CTENEeHb
MHorouseHa. Cl0KeHHe, BBIMUTaHUE, YMHOKEHUE MHOTOWICHOB. POPMYIIbI COKPAIEHHOTO
YMHOXEHUS: KBAaJPaT CyMMBbI M KBaJpaT pasHOCTH. POpMyIia pa3HOCTH KBAJpPATOB.
[IpeoGpa3oBanue 11€10T0 BIPAKEHHS] B MHOTOUJIEH.
Pa3nokeHne MHOTOUYIEHOB HA MHOKUTEIN. MHOTOUYIEHBI C OAHOU
nepemeHHOM. Kopenb MHOTOUNIeHA. KBaipaTHbBIN TPEXUIIEH; pa3ioKeHUE KBAIPaTHOTO
TpéXuseHa Ha MHOXKHUTENH. AnreOpandeckas qpo0os. OCHOBHOE CBOMCTBO aJireOpanyecKon
npo6bu. CrokeHue, BRIYUTaHUE, YMHOKEHHE, JefieHue anredpandeckux apodeit. CteneHs ¢
LIEIBIM [T0Ka3aTesIeM U €€ CBOICTBA.
PanmonanbHble BhIpaKeHUS U UX IpeoOpazoBanus. J0ka3aTeabCTBO TOKIECTB.
Kanparusie kopau. CBoicTBa apudMeTndecKiX KBaIpaTHbIX KOPHEH U X PUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXXEHUI U BEIYUCICHUSIM.
YpaBHeHusi. YpaBHeHUE ¢ 0JJHOM niepeMeHHoil. Kopenb ypaBHeHus. CBOMCTBA YUCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHeHUl. JInHeliHOe ypaBHeHue. KBaapaTHoe ypaBHEHUE:
dbopmyna KopHei kBaapaTHOro ypaBHeHus. Teopema Buera. Perenue ypaBHeHU, CBOISIIMXCS
K JINHEWHBIM U KBaJpaTHbIM. [IpumMeps! pelienust ypaBHEHUH TPETheil U UeTBEPTOM CTENEHE.
Pemenue npo6HO-pa-
LMOHAJIBHBIX YPAaBHEHMI. YpaBHEHHUE C IBYMs [I€pEMEHHBIMU. JINHEITHOE ypaBHEHHE C IBYMs
MIEPEMEHHBIMU, IPUMEPBI PELLICHUS YPAaBHEHUHN B LIEIBIX
yucnax. Cucrema ypaBHEHUN ¢ IBYMs IEpeMEHHBIMU. PaBHOCUIBHOCTH cucteM. CUCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUH C ABYMsSI IEPEMEHHBIMU; PEIICHHE MTOJICTAHOBKOMN U CIIOKEHUEM.
[IpuMepsl perieHust CUCTEM HETMHEHHBIX YPaBHEHUH C ABYMs IEpeMEHHbIMU. Pelienue
TEKCTOBBIX 33]1a4 ajdreOpanyeckuM crnocobom. J[ekapToBbl KOOPAUHATHI HA TIOCKOCTH.
I'padmyeckas uHTEpIpETAlls ypaBHEHUS C IBYMS niepeMeHHbIME. [ paduk nuHeitHOTO
ypaBHEHUS C ABYMS IEPEMEHHBIMU; YTTIOBOU KOA(h(DULIMEHT IPsSIMO¥i; YCIOBHE MapalieNbHOCTH
npsaMbIx. ['paduku mpocTedmx HeMMHEWHBIX ypaBHEHUH: Tapaboiia, Tunep0oiia, OKPyKHOCTb.
I'padmyeckas uHTEpHIpETALIMS CUCTEM YPABHEHUI C ABYMS IEPEMEHHBIMHU.
HepagencrBa. UucnoBeie HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM MTEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JInHeliHbIE HEpaBEHCTBA C OJIHOM nepeMeHHo. KBagparHbie
HepaBeHcTBa. CUCTEMbI HEPABEHCTB C OJIHOM MEPEMEHHOM.




OYHKINN

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MeX 1y BenmuunHamu. [lorstre Gyaknuu. O6macTsb
OTIpe/IeNIeHUs] 1 MHOXKECTBO 3HaueHui pynkunu. CrocoOsl 3amanus Gpynkuuu. I'paduk
¢ynkuuu. CoiicTBa QyHKIMHA, nX oToOpakeHue Ha rpaduke. [Ipumepsr rpadukos
3aBUCUMOCTEH, OTPAXKAIOLIUX peabHbIEC IPOLECCHI.

YucaoBble pyHkuuu. OyHKINH, OMUCHIBAIONIUE MIPSIMYIO B 00paTHYIO MPOTIOPLUOHATBHbIE
3aBHCUMOCTH, UX I'pauKu U cBoiicTBa. JIuHelinas QyHKIus, e€ rpaguk U CBOWCTBA.
KBanparnunas ¢pyHkius, e€ rpaguk u cBoiictBa. CreneHHbIe GYHKIUHN ¢ HATYpaIbHBIMH
nokasaresisiMu 2 u 3, ux rpauku u cBorcTBa. ['paduku pyHkumit y =y ,y =x3,y =|Xx|.
YucaoBble nocjieaoBaTeJbHOCTH. [IoHATHE YMCIOBOM MTOCIIEOBATEIBLHOCTH. 3aaHNE
MOCJICIOBATEIILHOCTHA PEKYPPEHTHOH (PopMyIioi U GopMysoi N-ro dieHa.

Apudmernueckas u reoMmeTpudeckas nporpeccuu. @opmynbl N-ro WwieHa apuhMETHIECKON U
r€OMETPUUECKOM IPOrpeccuii, CyMMBbI IIEPBBIX N-X ujieHOB. M300pakeHue 4aeHoB
apu(mMeTryecKoil ¥ reOMeTpUUECKON MPOrpeccuii ToUKaMHu KOOPIMHATHON TJIOCKOCTH.
JIuHEeMHBIN U SKCIIOHEHIAIBbHBIN pocT. CI0XKHBIE TPOLEHTHI.

BEPOATHOCTDH U CTATUCTUKA

OnucaresbHas craTucTuka. [Ipeacrapnenue naHHbIX B BUAE TaOIUL, 1UarpaMM, rpauKoB.
CrnyyvaitHast u3MeHYMBOCTh. CTaTUCTUYECKUE XapaKTEPUCTUKU HabOpa IaHHBIX: CpeHEe
apudmernyeckoe, MeaHa, HauboJblllee ¥ HAaMMEHblIee 3HaueHus, pa3max. [Ipencrasnenue o
BBIOOPOYHOM HCCIIEIOBAHUH.

Cay4aiinble cOOBITHSI M BEPOSATHOCTD. [IOHATHE O CllydaliHOM OIBITE U CIIy4alfHOM COOBITHH.
YacToTa cmyuyaitHoro coObITHs. CTaTHCTHYECKUH TIOIX0]T K TIOHATHUIO BEPOSTHOCTH.
BeposTHOCTH TPOTHUBOIIONIOKHBIX COOBITHI. He3aBucumblie COOBITHS. Y MHOXKEHNE
BEpOSATHOCTEH. JIOCTOBEpHBIC M HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXXHOCTH COOBITHIA.
Kitaccnueckoe omnpezeneHne BEpOSTHOCTH.

KomOunaTopuka. Pemenne KoMOMHATOPHBIX 3aa4 repedopom BapuanToB. KomOuHaTOopHOE
paBUIIO0 yMHOKeHUs. [lepecTanoBku U pakTopua.

JIOTMKA 1 MHOXECTBA

TeopeTnKko-MHOKeCTBEHHbIE NOHATHA. MHOKECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
NEPEeYHCICHUEM HIEMEHTOB, XapaKTePUCTUYECKUM CBOMCcTBOM. CTaHnapTHEIE 0003HAUCHMUS
YHUCIOBBIX MHOXeCTB. [Iycroe MHOecTBO U ero obo3HaueHue. [logmuoxectBo. OObeIMHEHHE U
IIEPECEYCHUE MHOXKECTB, Pa3HOCTh MHOKECTB. MITocTpanys OTHOIIEHUH MEX Iy MHOKECTBAMU
C IIOMOIIBIO

nuarpaMm DJilsiepa — BeHHa.

DJieMeHThI JIOTUKH. [IoHATHE 0 PaBHOCUIBHOCTH, CIEI0BAaHUU, YIOTPEOIEHUE JIOTHYECKUX
CBSA30K eCal ..., MO ..., 6 MOM U MOJLKO 6 MOM Cy4ae, TOTUIECKUE CBA3KHU U, UTU.
MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUUN

Hctopust popMupoBaHUs MOHATHUS YUCIIA: HATypallbHbIE YKcia, JpoOu, HEJOCTaTOYHOCTh
palLMOHAIBHBIX YUCEIN JUIsl FEOMETPUUECKUX U3MEPEHNH, UppallMoHabHble ynciaa. CTapuHHbIE
cucreMsl 3anuck yncen. poou B Basunone, Erunre, Pume. OTKpbITHE JECATUYHBIX IpOOEH.
CrapunHble cucTeMbl Mep. JlecsTuunble 1podu U MeTpudeckas cucrema mep. [losBnenue
oTpuaTeNbHbIX yrcen U Hys. JI. Marauukwuii. JI. Diinep. 3apoxaeHue anreOpsl B Heipax
apudmertuxu. An-Xopesmu. Poxaenne 6yksennoii cumBonuku. [1. depma, @. Buer, P. [lekapr.
HcTopust Bonpoca 0 HaXx0KAeHUU (GOpMyJl KOpHEH anredpandyeckux ypaBHEHUH,
Hepa3pelnMocThb B paiiKajiax ypaBHEHUH creneHu, oosbiien yetelpéx. H. Tapranbs, [Ix.
Kapnano, H. X. A6ens, 3. I'anya.

N3006peTenne MeTo1a KOOPIMHAT, T03BOJISIOLIETO NEPEBOANTh FT€OMETPUUYECKHE OOBEKThI Ha
a3bIk anreopsl. P. lekapt u I1. @epma. [IpumMeps! pa3nuyHbIX CHCTEM KOOPAMHAT Ha MJIOCKOCTH.
3anaua Jleonapno Iuzanckoro (Pubonayun) o kposnkax, ynciaa @udbonayuu. 3agaya o
IaXMaTHOM 1ocke. MIcTOKM Teopuy BEPOSTHOCTEN: CTPAXOBOE AEIIO0, azapTHbIe Urpsl. 11. depma
u b. ITackans. f. bepuymn. A. H. Koamoropos.

I'eomerpus



Harasianasi reomerpusi. Harnsgasie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (GUTypax:
KyO, mapajenenumnes, npusMa, nupamu- aa, map, chepa, KoHyc, HUanHAp. M3o0paxenue
poCTpaHCTBEHHBIX Guryp. [Ipumeps! ceuennii. Muororpannuku. [IpaBunsHbIe
MHOrorpaHHukiy. [Ipumeps! pa3BEPTOK MHOIOIPaHHUKOB, IUIUHAPA U KOHYCA.

[Tonsitre 00béMa; equHUIIBI 00BEMA. OOBEM MPAMOYTOIBHOTO TTapaJuIeNienunea, Kyoa.

I'eomerpuueckue purypsl. [Ipsmeie u yrael. Touka, npsimasi, mI0ckocTb. OTPE30K, JIyd.
VYrou. Buae! yriios. BeprukanbHble 1 CMEKHBIE YIUIbl. bUccekTpuca yria.

[TapamrensHble U nepecekaronuecs npsamsle. llepnenaukynsapusie npsMsie. TeopeMsl 0
MapaJUIEIbHOCTH U NEPIICHANKYISIPHOCTH NPAMBIX. [IepreHInKyIsip 1 HAKJIOHHAS K IPSIMOM.
CepeanHHBIN NEPIEHAUKYISP K 0Tpe3Ky. ['eomeTpuueckoe Mecto Touek. CBOMCTBA
OMCCEKTPUCHI YIJIa U CEPEAMHHOTO MEPIICHINKYIISIpa K OTPE3KY.

Tpeyronbauk. BricoTa, Meauana, GuccekTpuca, CpeiHss JMHUS TPEYroJbHUKA.
PaBHOOeIpeHHbIE 1 PABHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA U MIPU3HAKHU PaBHOOEAPEHHOTO
TpeyronbHuKa. [Ipu3Haky paBeHCTBA TPEYroJbHUKOB. HEpaBeHCTBO TpeyroapHUKA.
CoOTHOILIEHHS MEK/Ty CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA.

Cymma yrnoB TpeyrosibHuKa. BHemnue yriel TpeyronsHuka. Teopema ®aneca. [lonobue
TpeyroiabHUKOB. [Ipu3Haku nono6us tpeyronbHukoB. Teopema [Tudaropa. Cunyc, KocuHyc,
TaHI€HC, KOTAaHI'€HC OCTPOrO YIJIa MPSMOYTOJIbHOTO TPEeYroJibHUKa U yriioB oT 0 o 180°;
IIPUBEJICHNE K OCTPOMY yri1y. Pemmenne npsMoyroyibHbIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC OJIHOTO U TOTO ke yria. Perienne TpeyroibHUKOB: TeopeMa KOCHHYCOB U TEOpeMa
CHHYCOB. 3aMeyaTelIbHble TOUKU TPEYTOJIbHUKA.

YetbipéxyronbHuk. [lapamienorpamm, ero cBoiictea u nmpu3Haku. [I[psiMOyroinbHUK,
KBajpart, poM0O, UX CBOMCTBa U Npu3HaKu. Tpanenus, cpeaHss JUHUS TParelHH.

MuoroyronsHuK. Beimykiibie MHOTOYrofibHUKHA. CyMMa YTJI0B BBITYKJIOTO
MHOTOYToJIbHUKA. [IpaBUIIbHbIE MHOTOYTOJIbHUKH.

OxkpyxHocTb U Kpyr. [yra, xopaa. Cektop, cermeHT. LleHTpanbHbIi yroJi, BHUCAHHbBIN
yroJi, BeJIMYKMHA BIIUCAHHOTO yriia. B3aumHoe pacnonoxenue npsMon U OKpY>KHOCTH, IBYX
okpyxHocTell. KacarenpHas U cekyIiasi K OKpy>KHOCTH, UX CBOWCTBA. BriucanHble 1 OnucaHHbIE
MHOTOYTOJIbHUKU. OKPYXHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAS OKOJIO
TpeyrojipHUKa. BrincanHble U ONMCaHHBIE OKPY>KHOCTH MPAaBUILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue nmpeodpazoBanus. [lonarue o paBerctse guryp. [lonarue o qBMKEHUH:
oceBas U LIEHTpalibHAsl CAMMETPHH, MMapaIIENbHbIN nepeHoc, moBopoT. [loHaTue o mogooun
Gburyp 1 roMOTETHH.

HOCTpOGHI/IH C IIOMOIIBIO TUPKYJIA U nuHerkd. OCHOBHEIC 3a- Ja4U Ha MOCTPOCHUC:
ACJICHUC OTPE3Ka IOII0JIaM; TIOCTPOCHHUE yIJId, paBHOT'O JaHHOMY; ITIOCTPOCHUEC TPCYI'OJIbHUKA T10
TpéM CTOPOHAaM; NOCTPOCHUEC NNCPIICHAUKYIISIPA K HpSIMOﬁ; IIOCTPOCHUC 6I/ICCCKTpI/ICH yria;
ACJICHUC OTPC3Ka HAa N paBHBIX yacTew.

Pemenue 3a1au Ha BBIYMCIIEHHUE, TOKA3aTENbCTBO U MIOCTPOEHHUE C UCIIOJIB30BAHUEM
CBOMCTB M3y4YEHHBIX (PUTYP.



HN3Mepenue reoMeTpu4ecKUX BeJuIHH. /[iinHa otpes3ka. PaccTtosiHre OT TOUKH 10
npsAMOM. PaccTosiHue Mexay napajuiesIbHbIMU IPSIMBIMM.

IIepuMeTp MHOTOYroOJIbHUKA.
JlnvHa OKpY>KHOCTH, YUCIIO T; JIMHA Ty OKPYKHOCTH.

I'pagycHas Mepa yriia, COOTBETCTBUE MEXAY BEIIMYMHON HEHTPAIBHOIO YIJIa U JIMHOU
IYrd OKPYKHOCTH.

[NonsiTne momaayu miockux guryp. PaBHOCOCTaBNIeHHBIE U PABHOBEITUKUE (PUTYPHI.
[Tnomane npsmoyroapHuka. [lnomany napamienorpamma, TpeyroiabHuKa U Tpaneuuu. [lnomans
MHoroyroJibHuka. [Inomans kpyra u miomans cekropa. CoOOTHOLIEHHE MEX Y TUIOAAIMU
MoA00HBIX pUryp.

Pemenue 3a1a4y Ha BBIYUCIICHUE U IOKA3aTEIHCTBO C UCTIOIB30BAHUEM H3YICHHBIX
dhopmy.

Koopaunartsl. Ypasaenue npsmoid. KoopanHate! cepenunsl otpeska. opmyna
PacCTOSTHUA MEXKy JBYMS TOUKaMU IIJIOCKOCTH. Y PaBHEHHE OKPY/KHOCTH.

BekTopsl. /nuHa (Monyns) BekTopa. PaBeHcTBO BekTopoB. KosmnHeapHble BEKTOPBI.
Koopaunatsl BekTOpa. YMHOKEHHE BEK- TOPA HA YUCIIO, CyMMa BEKTOPOB, PA3JIOKEHUE BEKTOpa
10 IBYM HEKOJUJIMHEAPHBIM BeKTOpaM. CKaIIpHOE MPOU3BEACHUE BEKTOPOB.

TeopeTnKko-MHOKeCTBEHHbIE OHATUA. MHOXKECTBO, AJIEMEHT MHOKECTBA. 3aJjaHuE
MHOYECTB MEPEUYHCICHUEM JIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM. [10IMHOKECTBO.
OObeTMHEHHE U TIEpEeCeUeHNE MHOKECTB.

duieMeHTHI Joruku. Onpenenenrue. AKCHOMBI U TeopeMbl. Jloka3aTeabCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. TeopeMa, oOpaTHas nanHoil. [Ipumep u koHTpIpUMEp.

IlonsaTue o PaBHOCHUJIIBHOCTH, CJICJOBAHUU, y1'IOTp66J'IeHI/IC JJOTHYECKHUX CBA30K €CJIH ..., TO
..., BTOM U TOJILKO B TOM CJIy4dac, JJOTUYCCKUE CBA3KHU U, UIIH. 11

I'eomeTpus B ucropnyeckom pazputun. Ot 3emnemepust k reomerpuu. [ludarop u ero
mkona. @anec. Apxumen. Iloctpoenne npaBUIbHBIX MHOTOYT OJIBHUKOB. TpuceKius yria.
Ksanparypa kpyra. YaBoenue kyba. Mctopus uncna n. 3onotoe ceuenue. «Hauanay EBknnna.
JI. Ditnep. H. U. JlobaueBckuii. icropus naroro mocrynara.

N3o00perenune MeToa KOOPAMHAT, MO3BOJISIIOIIETO MEPEBOIUTH T€OMETPUUYECKIE 0OBEKThI
Ha s3Ik anreOpsl. P. Jlekapt u I1. @epma. [Ipumepbl pa3auvHBIX CHCTEM KOOPAMHAT Ha
IIOCKOCTH.
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TemaTu4eckoe IAaHMPOBaHUE

Aure0pa
Neni/n Tembl pa3neiioB KoimnyecTBo yacos
7 knace
1 JIefiCTBUTEBbHBIE YHCIIa 17
2 AnreOpandecKue BRIPaXKESHHS 60
3 JIunelHble ypaBHEHUS 18
4 [ToBTOpEeHUE 7
8 kiace
1 [Ipocreiimue gpynxuu. KBagparHeie KopHU 25
KBanpatHble U palinoHalbHbIE ypaBHEHUS 29
JluneiiHasi, KBagpaTUuHas U IpoOHO-JIIMHEITHAS 23
byHKIIUN
Cucrembl paliMOHaIbHBIX YpaBHEHUN 15
5 [ToBTOpEeHME 10
9 kiace
1 HepaBenctBa 31
2 Crenensp yncna 15
3 TTocnenoBarenbHOCTH 18
4 DNIeMEHTHI TPUOTNKEHHBIX BEIYUCICHHM, 19
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUHU
BEPOSITHOCTEM
6 [ToBTOpenue kypca 7 — 9 kitaccoB 19
Leomerpusi
Neni/n Tembl pa3aesioB KoanuyecTBO 4acos
7 kaace
1 HauanbHble reoMeTpruyeckue CBEAEHUS 7
2 TpeyronbHUKT 14
3 [TapamensHbIe IPSIMBIC 9
4 CooTHOILIEHHS MEX Yy CTOPOHAMU U YTiIaMu 16
TPEyroJibHUKa
5 [ToBTOpenue. Pemenue 3anau 4
8 kiace
1 YeTbIpexyroJIbHUKH 14
2 IImomans 14
3 [TotoOHBIE TPEYrOJIBHUKH 19
4 OKpyXHOCTb 17
5 [ToBTOpenue. Pemenue 3anau 4




9 kJaacce

Bekropsl 8
2 Metoa KoopAUHAT 10
3 CooOTHOIIEHHS MEXly CTOPOHAMU U YTiIaMu 11

TpeyroyibHuKa. CKaipHOE IPOU3BEICHHE

BEKTOPOB
4 JlnvHa OKpY>KHOCTH M ILIOIIAb Kpyra 12
5 JBuxenust 8
6 HauanbHble cBeIeHHS U3 CTEPEOMETPUH 8
7 006 akcuoMax MJIaHUMETPUU 2
8 [ToBTOpenue. Pemenue 3amau 9
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