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Ctpykrypa pa6o4eii nporpaMmMbl

1.Ilnanupyemsble pe3ynbTaThl OCBOCHHS y4eOHOTO MpEeAMETa .
2.Coneprxanue yaeOHoro npeamera «Maremaruka. Anredpa. ['eomerpus. ».
3.Tematuueckoe MIaHUPOBAHUE.

Pabouast mporpamMma 1o mateMaTuke s 5-9 kiiaccoB cocTaBieHa Ha 0cHOBe OCHOBHOM
00pa3oBaresbHON MPOorpaMmMbl OCHOBHOTO 0011ero oopazosanus (PI'OC) MOBY COII c.
Hyrym , nporpammsl o maremaTtuke ais 5-9 kinacco. — M.: IIpocsemenue, 2011 r. ¢ yuerom
aBTOPCKOM Iporpammel 1o mareMatuke 5 - 6 kiacco C.M. Hukonsckoro, M.K. Iloranosa, H.H.
Pemernuxona, A.B. llleBkuHa ,, aBTOpCKOI nporpammel o ainredpe7 — 9 knaccosC. M.
Huxonsckoro, M. K. [Toranosa, H. H. PemiernukoBa, A. B. IlleBkuHa,, aBTOpcKOM

nporpammel 1o reometrpuu 7 — 9 kaaccos JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomiesa.
B paboueii mporpaMMe onrcanbl TpeOOBaHUS K YPOBHIO MOJTOTOBKU YUYAIIMXCs, COJEPKAaHUE
yueOHOro MmpeaMeTa U TeMaTHYeCKOe MIIaHUPOBaHUE.

1. Ilnanupyemble pe3y/IbTaThl OCBOEHHS Y4eOHOI0 NpeaMeTa .

Harypanbhblie unciia. JIpoou. PannonajbHbie ynciaa

BelnnyckHHMK Hay4duTcs:

* IOHUMATh OCOOEHHOCTHU JAECATUYHON CUCTEMBI CUUCIICHHUS;

® OIICpUpOBATH MOHATHAMU, CBA3AHHBIMU C JCJIUMOCTBIO HATYPAJIbHBIX YHUCECII;

* BBIpOKaTh 4YHCIIa B SKBUBAICHTHBIX (opmax, BbIOMpas HauOoliee MOAXOMASIIYI0 B
3aBUCHMOCTH OT KOHKPETHOM CUTyalluu;

* CPAaBHUBATh U YIOPSIAOUYMBATH PALlMOHAIBHBIE YHUCIIA,;

® BBIIIOJIHATE BBIYMUCIICHUA C pallMOHAJBbHBIMH YUCIaMHM, COUYCTAaA YCTHBIC W NNMCBMCHHBLIC
MPUEMBI BBIUYHCIICHUHN, TPUMEHEHUE KAIbKYIISATOPA;

® UCIIOJIb30BATh IOHATHA W YMCHHUS, CBA3AHHBIC C MIPONMOPHHUOHAIBHOCTBIO BCJIMYUH,
MPOLEHTAMH, B XOJI€ PEUIEHUsS MAaTEMAaTUYECKMX 3a1ad M 3aJa4 U3 CMEXKHBIX IPEIMETOB,
BBITIOJIHATD HECJIOKHBIC TPAKTHYCCKUEC paCLIéTBI.

BrInyCKHUK MTOTYyYUT BO3MOKHOCTD:

¢ IIOBHAKOMMUTHC C IMTO3UITUMOHHBIMH CUCTEMAaMH CHHCIICHHUS C OCHOBAHUSIMH, OTJIMYHBIMHU OT
10;

* yIIyOUTh ¥ pa3BUTh NPEACTABICHUS O HATypaJIbHBIX YUCIIaX U CBOMCTBAaX JEJIMMOCTH;

* HAYYUTHCS HCIIONB30BAaTh TMPUEMBI, PAIMOHATU3UPYIONINE BBIYUCICHUS, MTPUOOpPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOUpas MOAXOASAIINN AJ1 CUTYalluH Cr1oco0.

HeiicTBUTEIBLHBIE YMCJIA

BrIyCKHUK HAy4IUTCS:

* HCITOJIB30BAaTh HAYAJIbHBIC MTPE/ICTABICHIS O MHOYKECTBE JICHCTBUTEIBHBIX YHCET,

* ONIEPUPOBATH MOHATHEM KBAAPATHOTO KOPHS, IPUMEHSTH €TO B BHIYHCICHUSX.

BBITTyCKHHK TIOJTyYUT BO3MOYKHOCTD:

* pa3BUTh TMPEACTABICHHE O YHCIE U YHCIOBBIX CHCTEMax OT HaTypalbHBIX 10
JNENCTBUTENBHBIX YHCEN; O POJIM BHIYMCIECHUHN B PAKTUKE;

*pa3BUTh U YIIyOUTh 3HAHUS O JIECATUYHOW 3amMUCH  JCHCTBUTENBHBIX YHCEN
(mepuoauYecKre U HEMEePHUOIUIECKHE Tpoon).

N3mepenus, npudIuzKeHUsI, OLIEHKH

BoeInyckHUK HAy4IUTCS:



* HCIIOJIB30BAaTh B XOJ€ PEIIECHUs 3aJad 3JIEMEHTapHbIE IPEJCTABICHUS, CBA3aHHBIE C
npUOJIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTD:

* [IOHATh, YTO YHUCJIOBBIE JJAHHBIE, KOTOPBIE UCIOJIB3YIOTCS JUIsl XapaKTEPUCTUKU OOBEKTOB
OKpPYXKAaIOIIET0 MHpa, SBISIOTCS MPEUMYLIECTBEHHO NPUOMMKEHHBIMU, 4YTO 10 3alllCh
NpUOJIMKEHHBIX 3HAYEHUH, collepKalluxcs B MHQOPMAIIMOHHBIX UCTOYHUKAX, MOXHO CYIUTh O
MOTPEIIHOCTH MPUOIMKEHUS;

* [IOHATh, YTO IOTPEIIHOCTh pEe3yJbTaTa BBIYMUCIECHUN JOJDKHA OBITh COM3MEpPHMA C
HOTPEIIHOCTIO UCXO/IHBIX JaHHbIX.

AsiredOpanyeckue BbIpasKeHMsI

BeinnyckHMK HayuuTes:

* ONIEPUPOBATh TMOHATHSMHU «TOXKIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHUE», peIllaTh
3aJa4u, cojieprkaire OyKBeHHbIE JaHHbIe; padoTaTh ¢ GOpMyIaMu;

* BBIMOJIHATh IPe00pa30BaHMsl BBIPAXKEHUHN, COAEPIKAIINX CTEIICHHU C LIeTIbIMU IT0Ka3aTeNIIMU
U KBaJIpaTHbIE KOPHU;

* BBIMOJIHATh TOXJIECTBEHHbIE IPE0Opa30BaHUsl PALMOHANBHBIX BBIPAKEHHH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Apo0smu;

* BBIMOJIHATh PA3JI0KEHUE MHOTOYJICHOB HA MHOKUTEIH.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTb HayYUThCS:

* BBIMOJIHATG MHOIOIIAroBble MPeoOpa3oBaHUs PAlMOHAIBHBIX BBIPAKCHUH, NPUMEHS
HIMPOKUI HAabOp crIOCOOOB U IPUEMOB;

* IPUMEHATh TOXKJECTBEHHbIE NpeoOpa3oBaHUs JUIsl pelleHHs 3aJad U3 Pa3In4HbIX
pa3genoB Kypca (Hampumep, Ui HaXOXKICHUS HauOONbIIero / HAMMEHBIIETO 3HAYCHHS
BBIPKCHHUS ).

YpaBHeHust

BbInycKHUK Hay4YUTCS:

* pemaTh OCHOBHbBIE BU/Ibl PAI[MOHATIBHBIX YPaBHEHUH C OJTHOM MEepeMEeHHON, CUCTEMBI IBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

* IOHUMaTh ypPaBHEHUE KaK BAXKHEHIIYI0O MaTeMaTUYEeCKyl0 MOJEIb [UIsl ONMCAaHUSA U
U3y4eHHs] Pa3HOOOPA3HBIX PEaJbHBIX CUTYAIMH, peliaTh TEKCTOBBIE 3aJlaud ajiredpanyecKum
METO/IOM;

* IPUMEHSATH TpaduuecKue MpeICTaBICHHs U UCCIIE0BAHUS YPaBHEHUH, UCCIIEJOBAHUS U
pELIeHUs CUCTEM YpaBHEHHH ¢ JBYyMs II€PEMEHHBIMHU.

BBINyCKHMK TIOJTyYUT BO3MOKHOCTD:

* OBJAJIETh CHEUUAIbHBIMU NpUEMAMU pEIICHHUS YPaBHEHMM M CHCTEM YpaBHEHMIA;
YBEPEHHO MPHUMEHSATH amnapar ypaBHEHHH IS pelIeHus: pa3HooOpa3HbIX 3aau U3 MaTeMaTHUKH,
CMEXHBIX NPEAMETOB, MPAKTUKH;

* IPUMEHATh Tpaduyeckue TNPEeACTABICHUS sl HCCIEIOBAaHUS YpaBHEHHH, CHCTEM
YpaBHEHHUH, CoJiepKaINX OYKBEHHbIE KOI(PPUIIMEHTHI.

HepaBencrBa

BbInycKkHUK Hay4dHUTCS:

* IOHUMaTb W NPHUMEHATH TEPMHUHOJIOTMIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM
HEPaBEHCTBA, CBOICTBA YHCIIOBbIX HEPABEHCTB;

* pelmiaTe JIMHEHHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM M MX CHUCTEMBI; peularh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduueckre nMpeICTaBICHHUS;

* IPUMEHATH aNIapaT HEPABEHCTB JJIS PELICHMS 3a/1a4 U3 PAa3JINYHBIX Pa3JIENoB Kypca.

BbInyCcKHUK TOTyYUT BO3MOKHOCTb HayYUThCS:

* pa3HOOOpa3HBIM MpHUEMaM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATH armapar
HEPaBEHCTB JUIs pEIIEHUs Pa3HOOOpAa3HBIX MaTeMaTHMUYeCKMX 3aJad M 3a7ad U3 CMEKHBIX
IPEIMETOB, IPAKTUKU;

* IPUMEHATh TIpaMuecKue NPEACTABICHUs JUId MCCIEJOBAHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, COJepKAINX OYKBEHHBIE KOI()(DUIIUCHTHI.



OcHoBHbIe OHATHSA. YHCI0BBIE PYHKIIUT

BeInmyckHUK Hay4uTCs:

* IOHUMATh U UCTIOJIb30BaTh (PYHKIMOHAIBHBIEC MOHATHUS U SI3bIK (TEPMUHBI, CAMBOJINYECKHE
0003HaYCHHUS ),

* CTPOUTDH TpaUKK dIEMEHTAPHBIX (PYHKLMH; UCCIENOBATh CBOMCTBA YUCIIOBBIX (PYHKUIUH
Ha OCHOBE M3y4YEeHUs IOBEJCHMS UX I'PaUKOB;

* MOHUMAaTh (PYHKIUIO KaK BAKHEHIIYI0 MaTEeMaTHYECKYyI0 MOJAETb JUIS OIMHMCAHUS
IPOLIECCOB U ABJICHUN OKPYXKAIOIEro MUPA, MIPUMEHATh (YHKIMOHAIBHBIN S3bIK JUIS ONUCAHUSA
U MCCJIEIOBAHUS 3aBUCUMOCTEH MKy (PU3NUECKUMHU BETMUMHAMH.

BhIyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCS:

* IPOBOJIUTH MCCIIEJOBAHUS, CBS3aHHbBIE C M3yYCHHEM CBOWCTB (YHKIUI, B TOM YHCIE C
UCIOJIb30BAHUEM KOMIIBIOTEPA; HAa OCHOBE TIpa(UKOB M3y4EeHHBIX (yHKIMHA cTpouTh Oosee
CJI0XkHbIE TpapuKH (KyCOYHO-3a/laHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. I1.);

* UCIOJIb30BaTh (DYHKIMOHAIBHBIE IPEJICTABICHUS M CBOWCTBA (YHKUMH JUIS peIIeHUs
MaTeMaTUYECKUX 3a7au U3 pa3IMYHbIX pa3/ieloB Kypca.

YucJioBbIe N0CJIEA0BATEIbHOCTH

BbinycKHUK Hay4qHUTCS:

* IOHUMaTh M UCHOJb30BaTh S3bIK I10OCIEAOBATEILHOCTEH (TEPMHUHBI, CHMBOJIUYECKUE
0003HaueHUs ),

* IPUMEHATH (POPMYIIbI, CB3aHHBIE C ApU(PMETUUECKON 1 T€OMETPUUYECKON Mporpeccuei, u
anmapar, cOPMHPOBAHHBIA MPH M3YYEHUU JPYTHX PA3lENoOB Kypca, K PEHICHUIO 331ad, B TOM
YUCIIe ¢ KOHTEKCTOM U3 PEaIbHOM KU3HHU.

BbInyCKHUK TOJTyYUT BO3MOKHOCTb HayYUThCS:

* pemaTb KOMOMHUPOBAHHbIE 3a/1a4M C IPUMEHEHUEM (OpMYJI N-To WieHa U CyMMBI IEPBbIX
N WIEHOB apU(PMETHUECKOW W TeOMETPUUYECKON MpPOrpeccuy, MPUMEHSAs MpU 3TOM amnmnapar
YPaBHEHUI U HEPABEHCTB;

* IOHUMaTh apUPMETHUECKYH0D M TE€OMETPUUECKYK MPOTPEcCCHI0  Kak  (QYHKIUH
HATYpaJIbHOTO apryMEHTa; CBA3BIBaTh apU(METHUYECKYIO IMPOrPECCHI0 C JIMHEHHBIM pPOCTOM,
TEOMETPHUUECKYIO - C SKCIIOHEHIIMAIbHBIM POCTOM.

OnucaresibHasi CTATHCTHKA

BbInyCKHUK HayuduTCS HCIOJIb30BAaTh IMPOCTEHIINE CIOCOObI MPEJCTABICHUS M aHaIu3a
CTaTUCTUYECKUX JTAHHBIX.

BbINYyCKHUK MOJYyYUT BO3MOXHOCTH HPHOOPECTH IEPBOHAYAIBbHBINA OIBIT OpraHU3alUuu
cOopa JaHHBIX NMPHU MPOBEJCHUU ONPOCa OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHAIN3,
MPEJICTaBIISITh PE3yJIbTaThl OIIPOCca B BUAE TaOJIUIIbI, TUArpaMMBbl.

Cay4aiinble COOBITHSI U BEPOATHOCTD

BbInycKHUK HayduTCs HaXOAWTh OTHOCHUTEIbHYIO YaCTOTY M BEPOSATHOCTH CIIy4allHOTO
COOBITHS.

BbINyCKHUK  MOJYYUT BO3MOXKHOCTH HPUOOPECTH OMBIT TMPOBEACHUSA  CIy4YailHBIX
AKCIEPUMEHTOB, B TOM YHCJIE C IOMOIIbIO KOMIIBIOTEPHOIO MOJIEIUPOBAHUS, HHTEPIPETALIUN HX
pE3yIbTATOB.

Komo0unnaropuka

BbinyckHUK HayduTCs pemiaTh KOMOMHATOPHBIE 3a/ladl Ha HaXOXKJEHUE 4Yucia 00BEKTOB
WA KOMOWHAIUHA.

BbINyCKHUK TOJYYUT BO3MOXHOCTh HAYYUTHCSI HEKOTOPHIM CIEHUANbHBIM IMpUEMaM
peleHnss KOMOMHATOPHBIX 3ajay.

Harnsignas reomerpust

BrInnyckHMK Hay4duTes:

* pacro3HaBaTh Ha 4epTe)KaX, PUCYHKaxX, MOJENAX U B OKPYXKAIOLIEM MHUPE IUIOCKHE U
IPOCTPaHCTBEHHBIC T€OMETPpUYECKHE (DUTYPHI;

* pacro3HaBaTh pa3BEPTKM KyDa, TNPAMOYTOJIBHOTO Mapajulelenunesna, MpaBHUIbHON
NUPAMU/JIbL, IWIMHIPA U KOHYCA;



* CTPOMTD Pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO MapaljieNenuIea;

* ONpEAENATh M0 JIMHEHHBIM pa3MepaM pa3BEPTKHU (UIYpbl JIMHEHHBIE pa3Mepbl camoi
¢burypsr u H2060poT;

* BBIUUCIIATE 00BEM IPSAMOYTOJIBHOTO MapasliesIenuneaa.

BBIMyCKHUK TOTYYHUT BO3MOKHOCTD:

* HAYYUTbCA  BBIUUCIATE  OOBEMBI  NPOCTPAHCTBEHHBIX  I'€OMETPHUYECKUX  uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHBIX NapaljIesICHUIE/OB;

* YyIIIyOUTh U pa3BUTh MPEJICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax;

* HAYYUTHCS IPUMEHSTH MOHATHE PAa3BEPTKH IS BHIIOJIHEHUS MPAKTHUECKUX PACUETOB.

I'eomerpuueckne purypni

BeinnyckHMK HayuuTes:

* [10JIb30BAThCS SI3bIKOM T€OMETPUU Ul ONUCAHUS MPEAMETOB OKPYKAIOLIEro MHpa U MX
B3aWMHOTO PACIIOJIOKECHHUS;

* pacrio3HaBaTh U M300pa)kaTb Ha uYepTeXax M PUCYHKaX reoMeTpuyeckue (Urypbl U ux
KOH(HUTypaInu;

* HAXOAUTh 3HAYEHUs UIMH JHMHEHHBIX 3JEMEHTOB (UIYp U HUX OTHOLICHHUS, I'PAAYyCHYIO
mepy yrioB ot 00 mo 1800, mpumeHsiss ompenesieHusi, CBOWCTBA W NPU3HAKU (QHUTYD U HX
3JIEMEHTOB, OTHOUICHUs (GUryp (paBeHCTBO, M0J100ME, CUMMETPHH, MOBOPOT, MapasuleIbHbIN
MEepPEHOC);

* ONIEPUPOBATh C HAYaIbHBIMHU IMOHATUAMU TPUTOHOMETPUHU M BBIIOJHATH 3JI€MEHTApHbIC
orepanuu HaJ QYHKIUSMH YTIIOB;

s pelmiaTh 3a7a4d Ha JI0Ka3aTeNbCTBO, ONMpasCh Ha H3y4YeHHbIE CBOWCTBA GUIYp U
OTHOIIEHHWIA MEXy HUIMH U TIPUMEHSS N3YUYECHHBIE METO/IbI 0KA3aTEIbCTB;

* pelaTh HeCJIOKHBIE 3a7]a4l Ha IOCTPOEHUE, IPUMEHSS. OCHOBHBIE aJITOPUTMBbI IOCTPOECHHUS
C TIOMOUIBIO IIUPKYJISl U TMHEHKH;

* pemarhb MpoCTeHIINe IUIAHUMETPHUECKHUE 3a/1a41 B IPOCTPAHCTBE.

BBITyCKHUK TOJTYYHUT BO3MOXKHOCTD!

* OBJIAZICTh METO/aMHU pEIICHUs 3a/a4 Ha BBIYMCIEHHS U JI0Ka3aTeNIbCTBA: METOJOM OT
POTHBHOTO, METOZOM TIOZO00MS, METOJOM Iepedopa BapHAHTOB M METOIOM T€OMETPUUYECKHIX
MeCT TOYeK;

* IPHOOPECTH OMBIT MPUMEHEHHUSI aNreOpanyecKoro U TPUTOHOMETPHUYECKOTO armapaTra U
uzel ABMKEHMS IIPU PELIeHUH TeOMETPUUYECKHX 3a/1a4;

* OBJIAZICTh TPAJUIIMOHHON CXEMOH pelIeHHsI 3a7a4 Ha MOCTPOSHHUE C TIOMOIIBIO IUPKYJIS U
JUHEWKHU: aHallN3, TIOCTPOEHHE, JJ0KA3aTeNbCTBO U UCCIIEI0BAaHUE;

* HAYYUTHCS pelIaTh 3a7add Ha MOCTPOCHHE METOJIOM T€OMETPUYECKOTO MECTa TOYEK H
METOIOM I10100HS;

* IPHOOPECTH OMBIT HCCIEIOBaHUS CBOWCTB IUIAHUMETPHUECKUX (UTYp € TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM;

* IPHOOPECTH OIBIT BHITIOJHEHUS TIPOEKTOB 10 TeMaM «[ eoMeTprudeckue mpeodpa3oBaHus
Ha rIockocTny, «IlocTpoenune oTpe3koB o hopmyem.

N3mepenne reoMeTpu4YeCKNX BeTUYHH

BbInmyckHUK Hay4uTCS:

* HCTIOJIH30BATh CBOWCTBA M3MEpPEHMs UIMH, TUIOMAJCH W YIJIOB MPH PEIICHUH 3a/1a4 Ha
HaXOXKJICHHUE JUIMHBI OTpe3Ka, JIUHBI OKPY)KHOCTH, JUIMHBI IyTH OKPY>KHOCTH, TPaTyCHONH MEpbI
yrina;

* BBIUMCIIATh  IUIOINAAM  TPEYrOJbHUKOB, MPSIMOYIOJbHHUKOB, MapajjielorpaMM-MOB,
Tpaneuuii, KpyroB ¥ CEKTOPOB;

* BBIUUCIIATH JAJUHY OKPYXHOCTH, JJTUHY YT OKPYXHOCTH;

* BBIUUCJIATD JUIMHBI JIMHEMHBIX 3JIEMEHTOB (DUIYp U MX YIJIbI, UCIIOJIB3YS (POPMYJIBI AITHHBI
OKPYKHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUTOIIAAEH Uryp;

* pelmaTh 3a/la4d Ha J0KA3aTeNIbCTBO C HCIOJIb30BaHUEM (OPMYN JUIMHBI OKPYXKHOCTHU U
JUIMHBI IYTH OKPY>KHOCTH, (popmya ruromaaet puryp;



* pelmiaTh IPAKTUYECKUE 3alau, CBA3AHHBIC C HAXOXKICHUEM I€OMETPUYECKUX BEJIMYUH
(McnoJB3yst IPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJCTBA).

BBINTyCKHMK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:

* BBIUMCIIATE IUIOWAAM (UIyp, COCTaBJIEHHBIX W3 JABYX WiIH OoJyiee MPsIMOYrOJIbHHUKOB,
[apaJuIeJIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

* BBIYMCIATh IUIOIIAJUM MHOTIOYTOJIBHUKOB, HCIOJb3ysl OTHOLICHWS PaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

* IPUMEHATh aJIreOpanuyecKuil U TPUTOHOMETPUYECKUH ammapar ¥ WIEH ABMXKEHHs IpU
pELICHUH 3a]1a4 Ha BBIYMCIICHUE TUIOIAAC MHOTOYT OJIbBHUKOB.

Koopaunarsi

BeinnyckHMK HayuuTes:

* BBIYMCIATD JUIMHY OTpE3Ka II0 KOOpPAMHATAM €ro KOHLIOB; BBIYUCIATH KOOPAMHATHI
CepeMHbBI OTPE3KA;

* HCIIOJIB30BATh KOOPAMHATHBIN METOJ, U1l U3yUEHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.

BBIITyCKHHMK ITOJIy9UT BO3MOKHOCTD !

* OBJIaJIETh KOOPAMHATHBIM METOJIOM PELICHM 3a1a4 Ha BBIYMCIICHUS U I0KA3aTEIbCTBA;

* IPHOOPECTH OMBIT HCIIOJIB30BAHUS KOMITBIOTEPHBIX MPOTPaMM JUIsl aHaJM3a YacCTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPY)KHOCTEH U MPSIMBIX;

* IPUOOPECTH OTIBIT BHITIOIHEHUS IPOCKTOB Ha TeMy «lIprMeHeHne KOOpANHATHOTO METO/1a
IIPY PELICHUY 3a7a4 Ha BBIYUCIICHUS U JOKA3aTEIbCTBAY.

BekTopsl

BbInyCKHUK Hay4YUTCS:

* OIIEpUPOBATh C BEKTOPAMM: HAXOAWTb CyMMYy M Pa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
TE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIM TPONU3BENCHUIO 3aIaHHOI0 BEKTOpa Ha YUCIIO;

* HAXOJUTBH JUJI1 BEKTOPOB, 3a/IaHHBIX KOOPAUHATAMU: JJIMHY BEKTOPA, KOOPIAUHATHI CYMMBI
U pa3HOCTH JBYX U Ooyiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHH BEKTOpA HA YUCIIO, IPUMEHSSA
IIpU HEOOXOIMMOCTH COUETATENbHBIH, IEPEMECTUTENbHBIN U paCIPEICIUTENbHBIN 3aKOHBI;

* BBIUUCIIATh CKaJSIPHOE IPOU3BEACHHE BEKTOPOB, HAXOAHUTHb YroJl MEXKIY BEKTOPAMH,
YCTaHaBJIMBATh IEPIIEHINKYISPHOCTD MPSMBIX.

BBIITyCKHHK ITOJIYYUT BO3MOXKHOCTD!

* OBJIAJIETh BEKTOPHBIM METOJIOM IS PEIICHUS 3a/1a4 Ha BBIUYMCIICHUS U JOKA3aTeNIbCTBA,

* IPUOOPECTHU OMBIT BHIMOJIHEHUS IPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOI'O METO/1a pU
pELIEHUY 3a/1a4 Ha BBIUMCIIEHUS U JOKA3aTEIbCTBAY.

2.Conepxanue yueOHOT0 nmpeaMeTa.

Martemaruka. Aareopa. I'eomerpust

HarypaiabHuble uymciaa. Harypameneii  psan. JlecsaTUdHas  CUCTEMa  CUUCIICHMUS.



Apudmernueckue IeHCTBHS ¢ HATYpAIbHBIMU YnciIaMu. CBOWCTBA apu(PMETUYECKHUX JICHCTBHIA.

Crenenb ¢ HATYpaJIbHBIM [1OKA3aTEIEM.

HucnoBble BBIPAXKEHUS, 3HAUEHUE YHCIOBOrO BhIpaKeHUS. [1opsSaoK AENCTBUI B YHCIIOBBIX
BBIPQXCHUSIX, HCIOIB30BaHUE CKOOOK. PelleHne TEKCTOBBIX 3aJad apuMeTHYeCKUMU
CIIOCOOAMHU.

Jenurenu u kpatHble. CBOMCTBAa M MpPU3HAKU JAEIUMOCTU. IIpocThie u cocTaBHBIE yncia.
Pa3nosxeHne HaTypaabHOIO YMCIIA HA IIPOCTHIE MHOXKUTEINHN. [IeJIeHHe C OCTaTKOM.

Apobu. OO6bikHOBeHHBIE ApoOH. OCHOBHOE CBOMCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apudmernyeckue NEHCTBUS ¢ OOBIKHOBEHHBIMH ApoOsmu. HaxokneHue dactu OT
LIEJIOT0 U LIEJIOTO IO €r0 YaCTH.

Hecsatuunbpie npobu. CpaBHEHHE NECATHYHBIX ApoOeil. Apudmernyeckue IEHCTBHS C
JnecaTHUHbIME Ipo0simu. [IpencraBienue necsTHUHON OpoOH B BHJE OOBIKHOBEHHOW Ipodu U
OOBIKHOBEHHOU B BUJIE IECATUYHOM.

[IponieHThI; HAXOXIEHHUE MPOIEHTOB OT BEJIWYUMHBI M BEJIMYMHBI 1O €€ IPOLIEHTaM.
OTtHolleHHe; BBIpAXKEHHE OTHOLIEHUS B TMpoleHTax. llpomopius; OCHOBHOE CBOWCTBO
MPONOPLUH.

Pemrenue TekcTOBBIX 33124 apu(METHYECKIMH CIIOCOOAMH.

Panuonanbubie 4yuciaa. [lonoxuTenbHble M OTpULIATEIBHBIE YMCIA, MOAYJb 4YHUCIHA.
MHOXecTBO LEenbIX 4uced. MHOXKECTBO pPALMOHAIBHBIX YHCEN; PAalMOHAJIBbHOE YHUCIIO Kak
OTHOIIEHUEe M/N, Tae m - [enoe 4YKucio, a N - HarypaiabHoe. CpaBHEHHE PAllMOHAIBHBIX YHCEIL.
Apudmerndeckne IeHCTBHS C pallMOHAIBHBIMU YnciIaMu. CBOWCTBA apU(PMETHIECKHUX ICHCTBHA.
CreneHs C 1eNIbIM TOKa3aTeNIeM.

HeiictBuTenbHbIe yncaa. KBanpaTHbelii KopeHb U3 unciia. Kopens TpeThel cTeneHu.

[Tonstue 06 uppauvoHaTIbHOM uucie. MppanuoHaTbHOCTh YUCIA U HECOM3MEPUMOCTH
CTOPOHBI M TaroHaiu KBajaparta. JlecsTuuHble MpUOIMKEHNUS UPPALMOHAIBHBIX YHCET.

MHOX€eCTBO  JEHCTBUTENBHBIX  YUCEN; IPEICTaBICHHE  JECHCTBUTEIBHBIX  YHCEN
OEeCKOHEYHBIMHU JECITUUHBIMU Jp0o0siMu. CpaBHEHUE AEWCTBUTEIBHBIX YUCEIL.

KoopannaTtHas npsmasi. M3o00paxeHnne yncesn TOYKaMH KOOpAMHATHON mpsiMmoi. UucioBble
IIPOMEXKYTKH.

N3mepenusi, npulJM:KeHUsl, OLEHKH. Pa3mepbl 0O0BEKTOB OKpysKarolero mupa (or
3JIEMEHTApHBIX YacTUI 10 BceneHHOH), UIMTENbHOCTh MHPOLIECCOB B OKPYXKArOIEM MHpeE.
Brienenne MHOKHTENSA - CTENIEHU AECATH B 3aIIMCH YNCTIA.

[TpubnnxEéHHOE 3HaUeHUE BEIMYMHBI, TOUHOCTH MpUOIMKeHns. OKpyriieHue HaTypajibHbBIX
YHCell U IeCATUYHBIX Ipobeil. [Ipukuaka u olleHKa pe3yabTaToOB BHIYMCICHUH.

Auredpanyeckue BbIpaieHHMs. byKBEHHbIE BBIpQ)KECHUs (BBIPAKEHUS C MEPEMEHHBIMU).
YucnoBoe 3HaueHHWe OYKBEHHOTO BbIpaxeHHs. JlomycTUMble 3HAu€HUS MEPEMEHHBIX.
[ToncranoBKka BbIpaXeHUH BMeCTO mepeMeHHBIX. [IpeoOpa3oBanue OYKBEHHBIX BBIpA)KEHUH Ha
OCHOBE CBOMCTB apuMeTHUECKHX AeicTBUI. PaBeHCTBO OyKBEHHBIX BhIpakeHUI. T0XIECTBO.

Crenenp ¢ HarypalbHbIM IIOKazareiaeM M €€ cBoiicTBa. OIHOYIEHBI M MHOTOUJIEHBI.
Crenenp MHoOrouneHa. Clo)eHHe, BBIUWTAHHE, YMHOXXEHHE MHOTOWICHOB. POopMyIbl
COKpAIIEHHOTO0 YMHOXXEHMsI: KBaJpaT CyMMbl M KBajaparT pasHocTu. PDopMyna pa3sHOCTH
kBagpatoB. [IpeoOpazoBaHMe LIE10T0 BBIpa)KEHUS] B MHOTOWIEH. Pa3nokeHne MHOrOWJIEHOB Ha
MHOKUTENN. MHOrOwIeHsl ¢ 0JHONU nepeMeHHON. Kopens MHOrounena. KBagparHblil TpéxuiieH;
pa3iI0KEeHUE KBaAPAaTHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apo06b. OcHOBHOE CBOWCTBO anredpanueckoir apodu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHUE, JeJeHne anreOpanueckux Apodel. CteneHp C eabIM MMoKa3aTeaeM 1
€€ CBOMCTBA.

PanyonanbHble BeIpaskeHUs U UX npeoOpa3oBaHus. Jloka3aTenbCcTBO TOKIECTB.

KBanparusie kopau. CBoicTBa apu(PMETHUECKUX KBAJIPATHBIX KOPHEH M UX TMPUMEHEHHUE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.

YpaBHeHusi. YpaBHeHue ¢ oAHOM nepeMeHHOl. Kopenb ypaBHeHus. CBOMCTBa YMCIOBBIX



paBeHCTB. PABHOCWIIBHOCTH ypaBHEHUM.

JIuneitHoe ypaBHeHue. KBaapaTHoe ypaBHeHue: popMysa KOpHEH KBaJpaTHOTO YpPaBHEHMSL.
Teopema Buera. Pemenue ypaBHEHUH, CBOIAINMXCSA K JIMHEHHBIM M KBajapaTHeIM. lIpumepst
pelIeHUs] ypaBHEHHH TpeTheld W 4eTBEPTOM cTemeHed. Pemenwe npoOHO-parmoHaIbHBIX
YpaBHEHUM.

YpaBHeHHE ¢ JBYMS II€peMEHHBIMH. JIMHEHHOE ypaBHEHHE C JBYMs IEPEMEHHBIMU,
IIPUMEpBI PEILICHUS] YPAaBHEHUH B 1IEJIbIX YU CIIAX.

Cucrema ypaBHEHMH C IByMs IlepeMEHHBIMU. PaBHOcHiabHOCTH cucteM. CHUCTEMBI IBYX
JUHEHUHBIX YPAaBHEHMM C JBYMs IIEPEMEHHBIMH; pELICHUE II0JCTAaHOBKONW M CJIOKECHHUEM.
ITpumeps! pelIeHns: CUCTEM HEJTMHEMHBIX YPABHEHUN ¢ ABYMs IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aa4 alreOpandecKuM CriocoOoM.

JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTHU. I'paduueckas nHTepnpeTanys ypaBHEHUs ¢ IByMs
nepeMeHHbIMH. [ paduK TMHEWHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH; yTIIOBOW KO UIIESHT
OpAMOIf; ycJIoBHE MapajuIeIbHOCTH NPAMBIX. ['paguku mpocTeHMX HEIMHEHHBIX ypaBHEHUI:
napaboia, runep0oiia, OKPY>KHOCTb. [ padudeckass HHTEpIPETaIUs CHCTEM YPaBHEHUH C JIBYMsI
IIEPEMEHHBIMH.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBeHCTBO ¢ 01HOM NepeMeHHO. PaBHOCUIIBHOCTD HEpaBEHCTB. JIMHENHbIE HEpAaBEHCTBA
¢ onHoM nepemenHo#. KBanpatHbie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJIHOM NIEPEMEHHOM.

®ynuxkumu. Ilpumepsl  3aBucuMocTed; npsMas  HOPONOPLHMOHAIBHOCTb;,  OOpaTHas
POTNOPIHMOHATBHOCTD. 3aJaHue 3aBHCUMOCTEH (opMmyiamMu; BBIYHCICHHS 1O (QopMyliam.
3aBUCUMOCTH MeXJy BeauuuHamu. Ilpumepbl TrpagukoB 3aBUCUMOCTEH, OTpaXkaroIux
peanbHbIE POLECCHI.

Yucaosble pynkuum. [lonsrue ¢yHkuuu, oONacTb NPUMEHEHUS M 00JAcTbh 3HAYCHMS
¢yuknun. CrnocoObl 3ananus ¢yHkuuu. ['padux Gynkumun. CBoiicTBa PYHKIMH, UX OTpaKEHHE
Ha rpaduke. OyHKIMH, OMHUCHIBAIONIUE MPSMYIO U 00OpaTHYIO IPOMOPLHUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku u cBoicTBa. JIuneiiHaa ¢pyHkius, e€ rpaduk u cBoiictea. KBagpartuunas ¢pyHkuus,
e€ rpapuxk u cpoiictBa. CtemneHHble (DYHKIMM C HaTypaJbHBIMH IOKa3aTelsiMH 2 U 3, HX
rpaduxu u cBoictBa. ['paduxu pyHnkumii

Yucaosbie MNMOCACAOBATEJBHOCTH. [lOHATHE YHUCIIOBOIM MOCIENIOBAaTEIBHOCTH. 3alaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi 1 hopmysoit N-ro ysieHa.

Apudmernueckas u reomerpudeckas nporpeccur. @opMyisl N-ro wieHa apupMeTHIecKoi
U TEOMETPUYECKON mporpeccuii, CyMMbI TNEpBBIX #-X WieHOB. I300paxeHue uieHOB
apu(MeTHYECKOW H TEOMETPHUUYECKOM TMporpeccuid TOYKaMU KOOPIMHATHOM IJIOCKOCTH.
JIuHenHbIN ¥ SKCTOHEHITUATBHBIN POCT. CII0KHBIE TPOIICHTHI.

OnucarenbHast cratucTuka. I[lpencraBieHue JMaHHBIX B BUAE TaOdMI, AWarpamm,
rpaduxoB. CryyaiiHas HM3MEHUHMBOCTh. CTAaTHCTUYECKHE XapaKTEpUCTHUKUW HaOOpa JaHHBIX:
cpeaHee apudmeTHueckoe, MeAMaHA, HaWOOJbIIEE K HAaWMEHbIIEE 3HAYEHUs, pa3Max.
[IpencraBieHue o BBIOOPOUHOM HCCIIEIOBAaHUU.

Cay4yaiiHble COOBITHSI M BepOSITHOCTb. [loHATHE O ciaydyallHOM OIBITE M CIly4allHOM
coObiTun. YacTtora ciydailHOTO coObITUS. CTaTUCTUYECKUN MOJIXOJ K MOHSTHIO BEPOSTHOCTH.
BeposiTHOCTH  NPOTUBOMOJIOKHBIX ~COOBITHHA. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOKHOCTH coObITHI. Kitaccuueckoe onpezeneHue BeposSTHOCTH.

KomOunaropuka. Pemenne  KOMOMHATOpHBIX  3ajJad  HepedOpoM  BAapHAHTOB.
Komb6unaroprnoe npasuiio ymHoxeHnus. [lepectanoBku u pakropuai.

Harasaunasi reomerpusi. Harnsaaele npecraBieHus o Gurypax Ha IJIOCKOCTH: MpsiMasi,
OTpE30K, Jyd, Yroj, JOMAaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. YeThIpEXYroJIbHUK,
IPSIMOYTOJIBHUK, KBafpat. TpeyrojibHUK, BUIbI TPEYroJbHUKOB. [IpaBuiIbHBIE MHOTOYTOJBHUKH.
B3anmHoe pacnonokeHue JBYX TMPSAMBIX, JIBYX OKPYXHOCTEW, MOPSIMOM H OKPY>KHOCTH.
N300pakeHre reoMeTpruecKux (GUryp u ux KoHQUrypauui.

Jnuna otpeska, jgomaHoH. [lepumeTp MHOTOyrojibHUKa. EIUHWIBI W3MEpEHUS JIUHBI.
W3mepeHnue UIMHBI OTPE3Ka, IOCTPOEHUE OTPE3Ka 3alaHHOM JIIMHBI.



Bunst yrios. I'pagycHas Mmepa yria. M3mepeHue M IOCTpOEHHE YIVIOB C ITOMOILBIO
TpaHcnoptupa. buccekrpuca yria.

[Tonatue momaaun GUrypsl; eAMHUALBI U3MEpeHHs ionianu. Ilnomanp npsaMoyroibHUKa,
kBagpata. [IpubnmxénHoe u3Mepenue Iuomanu Guryp Ha kiaeryaroil 6ymare. PaBHoBenukue
¢urypsl. Pa3zpe3anue u coctaBieHne TeOMETPUUYECKUX UTYP.

Harnsinele npencTaBieHus 0 MPOCTPAHCTBEHHBIX (Urypax: Ky0, napajuienenumes, npusma,
nupamuaa, map, cepa, Konyc, muiauHap. M3zobpaxkenue npocrpancTBeHHBIX (uryp. [Tpumepst
ceueHnid.  MHororpanHuku.  IIpaBunbHble  MHOrorpaHHuku.  IIpumepsr  pa3BEpTOK
MHOTOT'PaHHHUKOB, IIMJIMHIPA U KOHYyca. M3roToBiIeHne Mojieneil MpocTpaHCTBEHHBIX (UTYp.

[Tonarue 06béma; equHMLBI 00bEMa. OOBEM NPAMOYTOJBHOIO Napaiesenunena, Kyoa.

[lonsatue o pasenctBe ¢uryp. LlenTpanbHas, oceBas U 3epKajibHas CHMMETpPHUH.
N3o00pakeHrne CUMMETPUYHBIX QUTYD.

I'eomerpuueckue ¢urypsl. [Ipsvbie u yriasl. Touka, npsiMasi, II0CKOCTb. OTPe30K, JIyu.
Yroiu. Buael yrinos. Beprukanbable 1 CMEXHBIE Yriibl. buccekTpuca yria.

[TapamtenpHble M mepecekaromuecs npsMble. llepnenaukyisspHbie npsmbie. TeopeMsl 0O
NapaJUIEIbHOCTH U NEPHEHIUKYISIPHOCTH NpsAMBIX. [lepneHauKynsap M HakiIOHHAs K IPSIMOM.
CepenMHHBIN NEPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe wmecto Todyek. CBoiicTBa OMCCEKTPUCHI yrjia U CEPEJUHHOTO
NEPIEHAUKYIIAPA K OTPE3KY.

TpeyronasHuk. Beicota, MeauaHa, OuccekTpuca, CpeAHSAs JIMHUS TpPEyrojbHHKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHE TPEYTOJLHUKHU; CBOMCTBA W MPHU3HAKH PABHOOEIPEHHOTO
TpeyroiabHuka. llpusHaku  paBeHCTBa  TpeyrojabHUKOB. HepaBeHCTBO  TpeyrojpHUKA.
CooTHOIIEHHUST MEXAY CTOPOHAMM U yriamMu TpeyrojbHuka. CymMma YIioB TpeyrojbHUKA.
Buemnue yriel TpeyronbHuka. Teopema @aneca. [loqobue tpeyronbaukos. [Ipuznaku mogoous
TpeyroiabHuKoB. Teopema Ilugaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTAHI'€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojpHuKa 1 yrioB oT 0 no 180[], mpuBeaeHue k ocrpomy yriy. Pemenne
IPSIMOYTOJIBHBIX TPEyroibHUKOB. OCHOBHOE TPHUTOHOMETPUUECKOE TOXKIAECTBO. DOopMybl,
CBS3BIBAIOLME CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC OJHOr0 M TOro e yria. Pemenue
TPEYTroJIbHUKOB: TEOpEMa KOCHHYCOB U TEOpEMa CUHYCOB. 3aMeuaTelbHble TOYKU TPEYroJIbHUKA.

UYersipéxyronsuuk. [lapamiemorpamMM, €ro cBoiWcTBa M IpU3HaKkU. IIpAMOyronbHUK,
KBaJpat, poM0, UX CBOMCTBA U pU3HaKU. Tpaneuus,, CpeiHss TMHUS TpaneluHu.

MHoroyroiasHUK. Beimykiible MHOTOyrojasHUKH. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTIOJIbHUKA.
IIpaBunBHBIE MHOTOYTOJIBHUKHU.

OxpyxHocTb U kpyr. yra, xopaa. Cexkrop, cermeHT. LleHTpanbHbli yros, BIMCAHHBIN yrod;
BEJIMYMHA BIIMCAaHHOTO YyIVIa. B3auMHOE pacnoyioKeHue MpsAMOW M  OKPYKHOCTH, JIBYX
okpyxHocTel. KacaTenbHas U cexymas K OKpy»KHOCTH, UX CBOICTBa. BrimcaHHble U onucaHHbIE
MHOTOYTOJIbHUKH. OKpPY>KHOCTh, BIUCAaHHAsl B TPEYIOJbHUK, U OKPY>KHOCTb, OIMCAHHASI OKOJIO
TpPEyroJIbHUKA. BvicaHHble U ONIUCAaHHBIE OKPYKHOCTH IPABUJIBHOI'O MHOI'OYT OJIbHUKA.

I'eomeTrpuueckue npeoOpazoBanus. [lonstue o paBeHctBe uryp. IloHsTHe 0 ABMKEHHUU:
oceBasi U LIEHTpalbHAs CUMMETPHHM, MapauIeNbHbIM mepeHoc, nmoBopot. [lonatue o momobum
buryp v roMOTETHH.

PemeHne 3amady Ha BBIUMCIEHUE, JO0KA3aTEIbCTBO M IIOCTPOCHUE C HCIIOIB30BAHUEM
CBOMCTB U3y4EHHBIX QUTYP.

HN3mepenue reomerpu4ecKux BeJMYMH. /[nuHa oTpe3ka. PaccTosiHue OT TOUYKU 0 NPSMOM.
PaccrosiHne Mexy napauiebHBIMU MPSIMBIMH.

IIepuMeTp MHOTOYTOJIBHUKA.

JInvHa OKpY>KHOCTH, YUCJIO T, JIMHA YT OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXKAY BEIMYHMHON LICHTPAJIBHOIO YIVIA U JUIMHOMN
ZyTH OKPY’KHOCTH.

[Tonarne mmomanum miockux ¢uryp. PaBHOcOCTaBlieHHBIE M paBHOBEIMKHE (UTYPBHI.
[Tnomane npssmoyronsHuKa. [Inomany nmapaienorpamma, TpeyrojapHuKa 1 Tpanenuu. Ihomans
MHOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. CoOTHOIIEHHE MEXIY ILIOMAIAIMU



no100HBIX uryp.

Pemienue 3a1a4 Ha BBIYMCIICHHUE U IOKA3aTEIbCTBO C UCIOIb30BAHUEM M3YUEHHBIX (POPMYIL.

Koopaunarel. VYpaBHenue npsmon. KoopauHatel cepenusbsl  oTpe3ka.  Popmyna
paccTOsHUSA MEXY IBYMS TOUYKAMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekrtopsbl. Jliinna (Momynb) BekTopa. PaBeHcTBO BekTOopoB. KosuinmHeapHble BEKTOPBHI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3jOXKEHUE BEKTOpa
110 IBYM HEKOJUIMHEApHBIM BeKTopaM. CKaJIIpHOE ITPOU3BEAECHUE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIE NOHATHA. MHOXECTBO, JIEMEHT MHOXECTBA. 3aJaHue
MHOKECTB IIEPEUUCICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHAapTHBIE
0003HaueHMsI YUCIOBBIX MHOeCTB. IlycToe MHOXeCTBO M ero obo3HaueHue. I1ogMHOXECTBO.
OO0beaAHEHUE U TIEPECEUCHUE MHOMXKECTB.

NnmrocTpaiusa OTHOIEHU MEXAY MHOKECTBAMHU C TIOMOIIBIO TUarpaMm Jijiepa-BenHa.

JueMeHTHl Jiormku. Omnpenenenue. AKCHMOMBI H  TeopeMbl. JOKa3aTenbCTBO.
JlokazarenbcTBO OT poTUBHOTO. Teopema, oOpaTHas naHHo#. [Ipumep u KoHTpIpuUMep.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CJIEJOBAHUM, YIOTPEOJICHUE JIOTUYECKUX CBSI30K eCu..., Mo, 8
MOM U MOJILKO 6 MOM Cyyae, TOTUUECKUE CBA3KU U, UTU.

MartemMaTHKa B HCTOPHYEeCKOM pa3BuTHM. lcropus (hopMupoBaHHs MOHSTHS YHCTA:
HaTypajJbHble YHCIA, JPOOU, HEAOCTATOUHOCTh PAllMOHAIBHBIX YUCEN JUIsI T€OMETPUUYECKHX
U3MEpEeHUil, uppanuoHagbHble yncia. CTapuHHbIE cUCTeMBI 3anucu uncen. Jpodu B BaBuiowne,
Erunte, Pume. OtkpeiTue necatnunbix apodeil. CtapuHHble cucteMsl Mep. [lecatuunbie apoOu
U MeTrpuueckas cucrema mep. llosBiaenue orpuuarensHelXx uyucen U Hyms. JI. Maraunkwid.
JI. Diinep.

3apokaeHue anreOpel B Henpax apudmetuku. An-Xopesmu. PoxaeHne OyKBEHHOU
cumBonuki. 1. depma. @. Buer. P. Jlekapt. VcTopus Bompoca o HaxoxaeHUU GopMyl KOpHEH
anreOpandyeckux YpaBHEHMM, Hepa3peluMoCTh B paJuKajaX YpaBHEHUH cTeneHu, Ooublieit
yetelpéx. H. Taptanss, [x. Kapnano, H. X. A6ens. D. Ianya.

N300perenne mMeroga KOOpIMHAT, MMO3BOJISIIOIIETO MEPEBOJIUTH T€OMETPUUYECKUE OOBEKTHI
Ha s3blk anreOpel. P. [lekapr u II. @epma. [lpumMepsl pa3nuuHBIX CHCTEM KOOpAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapno Iluzanckoro (dubonauun) o kponukax, yuciaa dPuboHauun. 3agada o
IIaXMaTHOU JTIOCKE.

Hcroku Teopuu BEpOSATHOCTER: CTPaxoBoe €m0, azapTHble Urpsl. II. ®epma u b. Ilackans.
S1. bepnymu. A. H. Koimoropos.

Ot 3emnemepust k reomerpur. ITudarop u ero mkona. Panec. Apxumen. Ilocrpoenus c
MIOMOIIBIO IUPKYJISA U JIMHENKH. [locTpoeHne MpaBUIbHBIX MHOTOYTOJIBHUKOB. TpuCeKIus yria.
KBanpatypa kpyra. YaBoenue ky6a. Mctopus yucna m. 3omoroe cedenue. «Hauana» EBxinpa.
JI. Ditnep. H. U. JloGauesckuii. icropust naroro noctynara. Copusm, napagioKkchl.

3. TemaTn4ueckoe NJIAHUPOBAHME

Ne \ Tema ypoka \ KoJu-Bo \




4acoB

5 kaacce (204 yaca)

1 [ToBTOpEHME Kypca HAYaJIbHOW MIKOJIbI 4
2 I'nasa . HarypanbHble yncia u HyJb 51y
3 I'naga |l. I3mepenue Bennunn 394
4 I'masa III. /lenuMocTh HATYypaJIbHBIX YKCEIT 254
5 I'maBa IV. OOGbIKHOBEHHBIE 1pOOH 75 4
6 [ToBTOpCeHME 104
6 xiaacc (204 yaca)
1 IToBTOpEHME 74
2 OtHowenus. [Iponopuuu. [TporeHTHI. 294
3 Lenbie uncna. 374
4 PanmonanpHble yncna . 43 4y
5 Jlecsitmanbie qpoow. 42 4
6 OOBIKHOBEHHBIE U JICCSITHYHBIC APOOH. 294
7 IToBTOpEHME 129
8 JlonmoIHUTEIbHBIE TIIaBhI. 549
7 kaacc (204 yaca)
1 IToBTOpEHNE 54
2 HarypaybHble yncia 4u
3 PanmonansHble yncia 64
4 JlelicTBUTENbHBIC YHCTIA 1149
5 HauanbHble reoMeTpHYeCcKUe CBEJICHMSL. 104
6 OnHOYJIEHB] 9y
7 TpeyroybHUKN. 174
8 MHOrOo4JIeHBI. 18 gy
9 [TapamiensHbIC IPSMBIC 134
11 DopMyITBI COKPAIIEHHOTO YMHOKEHHUSI. 234
12 COOTHOIIEHHS MEX/1y CTOPOHAMU M YTIJIaMU TPEYroJIbHUKA. 18 4y
13 Anrebpanueckue IpooH. 184
14 CreneHb C 1eJbIM T0Ka3aTeIeM. 84
15 JInHeliHbIe ypaBHEHHSI C OJJHUM HEU3BECTHBIM. 74
16 CucreMbl TMHENHBIX YPABHEHH. 174
17 IToBTOpEHNE MaTEMaTUKH 204
8 kiacc (204 yaca)
1 IToBTOpEHME 54
2 MHOroyrojabHUKI 144
3 DYHKIMHI 20 g
4 JleiictButensHbie uncna. KBagpatHeie KOpHHU. 8u
5 KBagparHble ypaBHEHMUS. 144
6 Teopema [Iudaropa. 64
7 PartmonanbHbIC ypaBHEHMUS . 20 4g
8 [TogoGHBIE TPEYTONHLHUKH 149
9 Jluneiinast pyHKIHSL. 94
10 KBaaparnunas GyHkmms. 1549
11 CooTHOIIEHHS MEX/1y CTOPOHAMU U YITIAMU TPEYTOJIbHUKA. 64




12 CucTeMbl palmoOHAIBHBIX YPAaBHCHHIA. 1349
13 ['padmyeckuii cmocod peneHus: CHCTeM 114
14 OKpYXHOCTb 16 4
15 [ToBTOpeHme Kypca anreOpsl 8 Kiacca. 134
16 HToroBoe moBTOpEHUE . 10 9
9 a kjacc (198 yaca)
1 IToBTOpEeHME 64
2 JInHeliHbIE HEPABEHCTBA C OJTHUM HEU3BECTHBIM 114
3 HepaBencTBa BTOpOii CTENEHU C OJJHUM HEU3BECTHBIM. 134
4 Bekrops! . 124
5 PaiimonanbHbIe HEPABEHCTBA. 154
6 Meton KoopauHar. 104
7 Kopens crenenn n 204
8 CoOTHOIIEHHS MEX1Yy CTOPOHAMU U YIIIaMU TPEYTroJIbHHUKA 144
. CKaJIsipHO€ MTPOU3BEICHNE BEKTOPOB.
9 YucnoBble MOCIeI0BATENBHOCTH. AprudMeTHIecKast 134
Iporpeccusl.
10 JlnHa OKpYKHOCTH M IIOIAAb KPyTa . 124
11 I"'eomeTpuueckas nporpeccusi. [Ipubinxenus uncen. 144
12 JIBrxeHue 9y
13 DNEeMEeHTHI CTATUCTUKH, KOMOMHATOPUKHU U TEOPUU 134
BEPOSATHOCTH.
14 IToBTOpEHME 384
9 6 knacc (198 yaca)
1 IToBTOpEeHME 64
2 Jlunelinple HEpaBEHCTBA C OJTHUM HEU3BECTHBIM 11y
3 HepaBeHcTBa BTOPOH CTENEHU C OJJHUM HEU3BECTHBIM. 134
4 Bexkrtopsr . 124
5 PanimonanbpHbIe HEPABEHCTBA. 154
6 MeTo]1 KOOpAMHAT. 104
7 Kopens crenenu n 20y
8 CooTHoIIEHHs MEX/1y CTOPOHAMU M YIJIaMU TPEyroJibHUKa 144
. CkaJisipHO€E NTPOU3BENECHNE BEKTOPOB.
9 YucoBele OCIE0BATENILHOCTU. AprpMeTHIYeCKas 134
porpeccusl.
10 JlmHa OKPYKHOCTH | IUIOMIAh KPyTa . 124
11 I"'eomeTpuueckas nporpeccusi. [IpubnmxeHus dncen. 144
12 JBr>xeHue 94
13 DONeMEeHTBI CTATUCTUKH, KOMOMHATOPUKHU U TEOPUHN 1349
BEPOSATHOCTH.
14 IToBTOpEeHME 38 g









