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[HosicHuTe IbHAS 3aNIMCKA.

JlaHHas mporpamMma Mo Kypcy MareMaTHuKH Uil 7-9 KiacCoB cO3JaHa Ha OCHOBE €IMHOMN
KOHIIEMIIUH TMPETNOoaBaHusl MaTeMAaTUKH B CpPeIHEN IiKoie, pazpaboranHoi A.I.Mep3iskoM |,
[TonsxoBeiM B. M.:Mep3zisik A.I'. Marematuka: 5-9 knaccel 2014r

[Iporpamma HampaBieHa Ha JOCTHXKEHHE CIEIYIONIHNX IIeIei:

e (dopMUpOBaHUE LEIOCTHOIO MPEJICTABICHUSI O COBPEMEHHOM MUDE;

® Ppa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJallnuxcs, a TAaKKe
UHIUBUAYAIBHOCTH JTUYHOCTH;

¢ (opmupoBaHUE OCO3HAHHOTO BHIOOpA MHIMBHIYaJIbHON 00pa30BaTEeIbHON TPACKTOPHH.

OCHOBHBIMU 331a4aMH  SIBJISTFOTCS:

® UHTErpaTUBHBIN MOIXO K IOCTPOSHUIO 0O0YyUEHHUSI B COBPEMEHHOI! IIKOJIE ¢
OpHUEHTAIlMel Ha MEeTalpeAMETHbIE CBSI3U U OTOOpaKeHHE POJIH LIKOJIbHBIX IIPEIMETOB B
LIEJIOCTHOM KapTHHE OKPYKAIOIIEr0 MUPA  UCTOPHUECKON PETPOCIIEKTHBE;

® COBpEMEHHbIE KOHIEHIMH MaTeMaTH4ecKoro o0pa3oBaHus B 0011e00pa3oBaTeabHON
IKOJIE;

® PHUHIHUII JIAYHOCTHO OPUEHTHPOBAHHOTO PA3BUBAIOIIETO O0YUYCHHUS;

® pa3BUTHE JIOTUYECKOTO MBIILJICHUS YIaIIuXCsl.

B cootBerctBuM ¢ (enepaibHbIM 0a3UCHBIM  y4YEOHBIM IUIAHOM JUIS OCHOBHOTO
obmiero o0pa3oBaHHMs W B COOTBETCTBUM ¢ Y4eOHbIM MmiaHoM MBOY «Cpenusis
obmieoOpaszoBarenpHas mkoia Ne 17» pabodas mporpamma st 7 — 9 KIIacCOB MO MaTeMaTHKE
OCHOBHOT0 00111eT0 00pa3oBaHms paccuuTaHa Ha 612 yacos, u3 pacuera: B 7 kiacce — 204 4aca,
W3 HUX I TPOBEICHUS KOHTPOJBHBIX padoT - 13 wacos; B 8§ kimacce - 204 dyaca, U3 HUX s
MIPOBEJICHUSI KOHTPOIBHBIX paboT — 14 vacoB; B 9 kinacce — 204 daca, U3 HUX 7S IPOBEACHUS
KOHTPOJIBHBIX paboT — 12 gacos.

Jlannast paboyas mporpamMma OpPHEHTHpPOBaHA HA HCIIOJIb30BaHHE  Y4EOHO-METOIUYECKOTO
KOMILJICKTA!

1. Mep3nsk A.I'. Anre6pa: 7 kiacc : yueOHUK MaTeMaTHKHU 0011e00pa3oBaTeIbHBIX
opranuzanuil yupexaenuii / A.I'. Mep3nsak, B.M. Ilonskos. — M.: Benrana-I'pad.

2. Mep3nsak A.T'. AnreOpa: 8 kiacc : yueOHUK MaTeMaTHKU 0011e00pa3oBaTeIbHBIX
opranuzanuit yupexaenuii / A.I'. Mep3nsak, B.M. Ilonskos. — M.: Benrana-I'pad.

3. Mepansak A.T'. Anrebpa: 9 kiace : yueOHUK MaTeMaTHKU 0011e00pa3oBaTeIbHBIX
opranusanuit yupexaenuii / A.I'. Mep3sak, B.M. Ilonskos. — M. : Benrana-I'pag,

4. Mepansk A.I'. Anrebpa: 7 kiacc: caMOCTOSITeNIbHbIE M KOHTPOJIbHbBIE pabOTHI : MOocoOue JIst
yuammmxcs ooieodpazoBaTenbHbIX opranmu3zaiuii / A.I'. Mep3nsk, B.b. [Tononckuii, E.M.
Pa6bunosuu, M.C. fkup. — M. : Benrana- I'pad

5. Mepsnsak A.T'. AnreOpa: 8 ki1acc: caMOCTOSATEIbHbBIE U KOHTPOJIbHBIE Pa0OTHI : TocoOue AJis
yuamxcs oomeoodpasoBarenbHbix opranuzanuii / A.I'. Mepsnsk, B.b. [Tononckwuii, E.M.
PabunoBuu, M.C. Axup. — M. : Benrana- ['pad

6. Mep3nsak A.I'. AnreOpa: 9 kinacc: caMOCTOATENbHbBIE U KOHTPOJIbHBIE PA0OTHI : Tocodue Jis
ydammxcs o0meodpazoBaTenbHbIX opranm3aiuii / A.I'. Mep3nsk, B.b. [Tononckwuii, E.M.
PabunoBuy, M.C. Sxup. — M. : Benrana- I'pad

10.'eometpust: 7 kiacc: yueOHMK Ui ydamuxcs o01eoOpa3oBaTeNbHbIX yupexxaeHui / Al
Mepsnsik, B.b. Tlononckuit, M.C. fAAxkup. — M.: Benrtana-I'pad.

11. T'eomerpus: 7 kiacc: AUIAKTHYECKUE MaTepuaibl: COOPHUK 33aJa4 U KOHTPOJIBHBIX padoT /
A.I'. Mep3nsk, B.b. [Tononckuii, M.C. SIxkup. — M.: Benrtana-I'pac.

14. T'eometpus: 8 kiacc: yueOHUK I ydammxcsi o0meo0pa3oBatenbHbIX yupexaennii / Al
Mepsnsik, B.b. ITonouckwnii, M.C. SfAkup. — M.: Benrana-I'pad.

15. T'eometpusi: 8 Kacc: AUAAKTUYECKUE MaTepUaibl: COOPHHUK 3a/1ad U KOHTPOJBHBIX padoT /
A.T'. Mep3nsik, B.b. Tlononckwuii, M.C. Slkup. — M.: Benrana-I"pad.

18.T'eomerpusi: 9 knacc: y4eOHUK Ui ydaluxcsi o0IeoOpazoBaTeNnbHbIX yupexaeHuit / A.l.
Mep3nsik, B.b. TTononckuii, M.C. Axup. — M.: Benrtana-I'pad.

19.'eomerpus: 9 kmacc: qUIAKTUUYECKHE MaTepHalibl: COOPHUK 3a/la4 M KOHTPOJIBHBIX padoT /
A.I'. Mep3nsk, B.b. Ilononckuit, M.C. SIkup. — M.: Benrana-I'pag.



B paGouyro mporpamMmy BHECEHbBI H3MEHEHHS.
Tak kak 3a cueT MIKOJLHOTO KOMIIOHEHTA J00aBiieH | 4ac Ha U3ydyeHHe MaTEMaTUKH B 7-

9 xmaccax, To pabouas mporpamma cocrtaBieHa mo |l BapuaHTy miuaHMpOBaHHS ~ABTOPCKOU
nporpamMbl. IlosToMy KosimdecTBO 4YacoB 10 MareMaTuke (aiareOpa, reoMeTpusi) mpu
MPOJOIDKUTEIBLHOCTH yueOHOTOo roja B 7-9 knaccax 34 nenenu coctapnsieT— 204 yaca (anrebpa —
136 gaca, reomeTpusi — 68 yacon).

Ili1anupyemMble pe3yJibTaThbl 0OCBOCHHUS Kypca MaTeMaTHKH B 7-9 kJiaccax

AnredOpanyeckue BbIpasKeHUsI

BrllyCKHHMK Hay4duTCs:

OIIEpPUPOBATH MOHATHAMHU: TOXKAECTBO, TOXKIECTBEHHOE ITpeoOpa3zoBaHue, peliaTh 3a1a4H,
cojiepkanie OyKBeHHBIE JaHHbIE, paboTaTh ¢ POpMyIIaMu;

OIIEPUPOBATH MTOHATUEM KBAJPATHOIO KOPHS, IPUMEHATD IIOHATHUE KBAJAPATHOIO KOPHA U
€ro CBOMCTBA B BHIYHUCIICHUSX;

BBITNOJIHATH peo0pa30BaHusl BbIPAXKEHUN, COJEPKAIIUX CTEIIEHHU C IIEJIBIMU
IIOKA3aTeJsIMU U KBAJIpaTHbIE KOPHH;

BBINOJIHATH TOXX/JIECTBEHHBIE IIPe00Pa30BaHMsl pallMOHATBLHBIX BBIPAXEHUN HA OCHOBE
IIpaBUJI IEHCTBUN HaJl MHOTOWICHAMH U ajaredpandyecKuMu IpoosMu;

Ppacrio3HaBaTh YaCTHBIC BUABI MHOTOYJICHOB (B YaCTHOCTHU, CI/IMMeTpI/I‘-IeCKI/Ie) n
HCIIOJIB30BAaTh UX COOTBETCTBYIOIIIUC CBOﬁCTBa;

BBIIIOJIHATDE PA3JI0OKCHUC MHOI'OYJICHOB Ha MHOKHUTCIIN,

BBINIOJIHATD JCJICHUC MHOI'OYJICHOB,

HaxXoJuThb KOPHU MHOT'OYJICHOB.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

BBINOJIHATH MHOTOIIIATOBBIC TIPE0OPa30BaHUS PAIIHOHALHBIX BBIPAKCHHM, IIPUMCHSIS
HIMPOKUI HAOOP CIIOCOOOB M MPUEMOB;

MIPUMEHSTH TOXK/IECTBEHHBIE TIPe0Opa30BaHUs PAIMOHATBLHBIX BRIPAKEHUH JIJIS PEIICHHUS
3aJa4d U3 pa3IMYHBIX pa3aelioB Kypca.

YpaBHeHus

BeIlTyCKHHK HayduTCs:

peuiaTb OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPABHEHUH C OJJHOU IIEPEMEHHOMN, CUCTEMBI
JBYX YPaBHEHUU C ABYMS IIEPEMEHHBIMU;

pemaTh ypaBHEHMS, COJAEpKAIINE 3HAK MOAYJIsl, YPABHEHMS C apaMeTpaMHU, YPaBHEHUS C
JBYMS IEPEMEHHBIMU;

[IOHUMATh YPaBHEHHUE KaK Ba)KHEHIIYI0O MATEMATUUECKYIO MOJIEIb I ONUCAHUS U
M3y4eHUs pa3HOOOpa3HBIX peallbHBIX CUTYAIU, pelaTh TEKCTOBbIE 3ajauu anredpanye-
CKHM METOJIOM;

IPUMEHSATH rpaduuecKre NpeICTaBIeHuUs sl UCCIIE0BaHUS YPaBHEHUH ¢ OJJTHOU U
JBYMSI IEPEMEHHBIMH, HCCIIEJOBAHUS U PEIICHHS CUCTEM YPAaBHEHHM C IBYMs
nepeMeHHbIMH.

BBIITyCKHHK IOJIyYUT BO3MOKHOCTB:

OBJIAZICTh CIIELIMAIBHBIMU ITPUEMAMU PellleHUs YPAaBHEHUM C OJHOU U IBYMS
IIEPEMEHHBIMU U CUCTEM YPaBHEHMI; YBEPEHHO IIPUMEHSATD allllapaT ypaBHEHUMN I
peleHns pa3HOOOpa3HbIX MaTEMAaTHUECKUX U MPAKTHYECKHUX 337a4, a TAK)Ke 3a7a4 U3
CMEXHBIX JUCLUIIINH;

MPUMEHSTH rpapuyeckue npeacTaBieHus Ui UCCIIeI0OBaHUS YPaBHEHUI U CUCTEM
YPaBHEHUN ¢ MapaMeTpaMHu.

HepaBencrBa

BeIlTyCKHHMK HaydnTCs:



[IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM HEPaBEHCTBA,
CBOMCTBA YHMCIIOBBIX HEPABEHCTB;

peliaTh HEPaBeHCTBA, CUCTEMBI U COBOKYITHOCTH HEPABEHCTB C OJHOU IIEPEMEHHOM;
pemaTh KBaJpaTHbIe HEPABEHCTBA, HUCIIOJB3YS rpaUuecKrii METO] U METO/ HHTEPBAJIOB;
pelaTh HEPaBEHCTBA, COAEPKALINE 3HAK MOTYJIA;

UCCIIEI0BATh U pellaTh HEPABEHCTBA C apaMeTpaMH;

JI0OKa3bIBaTh HEPABEHCTBA;

UCIIOJIB30BaTh HEPABEHCTBA MEK/y CPEIHUMHU BEJIMYMHAMHU U HepaBeHCTBO Komm —
ByHsKOBCKOrO I pelIeHnss MaTEMaTUYECKUX 3a1a4 U 1I0Ka3aTeIbCTB HEPABEHCTB;
pelaTh HEpaBeHCTBA U CUCTEMBI HEPABEHCTB C JIBYMsI IIEPEMEHHBIMHY;

[IPUMEHATH ammapaTr HEPaBEHCTB IIPU PEIICHUU 3aa4 U3 Pa3IMYHbIX pa3leloB Kypca U
CMEXHBIX TUCLHUILINH.

BBIITyCKHUK ITOJTY4UT BO3MOKHOCTD:

OCBOHUTH Pa3HOOOpa3HbIC MPUEMBI I0KA3aTCILCTBA HEPABECHCTB, YBEPCHHO ITPUMCHSTh
amnmapaT HEpaBEHCTB M CUCTEM HEPAaBEHCTB I PEUICHUs pa3HOOOPa3HBIX MaTEeMaTH -
YCCKHUX U HpaKTquCKHX 3aJa4, a TAaKXKXC 3a4a4 U3 CMCXKHbBIX JUCHUIIINH,

MIPUMEHATH rpaduuecKue MpeACTaBICHUS I UCCISAOBAaHUS HEPABEHCTB U CUCTEM
HEpPABEHCTB C MTapaMeTpaMu.

MHo:kecTBa

BbImycKkHUK Hay4yuTCA:

IMOHUMATb TCPMHUHOJIOTHIO U CUMBOJIUKY, CBA3AHHBIC C TIOHATUCM MHOXKCCTBA,

BBITIOJIHATDE OIICpAllM HAA MHOXCCTBAMH, YCTAaHABJIMBATh B3AUMHO OAHO3HAYHOC
COOTBECTCTBUC MCIKAY MHOXKCCTBAMU,

HCIIOJIb30BAaTh HAYAJIbHBIC ITPCACTABJICHUS O MHOXKCCTBC HeﬁCTBHTeHBHBIX YHUCCII.

BBIITyCKHUK ITOJTy4NUT BO3MOKHOCT:

pa3BHUBATh IIPCACTABICHHUC O MHOXKCCTBAX,

MNPUMCHATH OIlICpallkui HaJl MHOKCCTBAMU UL PCIICHUA 3aa4;

pa3BuUBaTh NPEACTABICHUC O YHUCJIC U YHCIOBBIX CUCTEMAX OT HATYPAJIBbHBIX 1O
JIEHICTBUTEIBLHBIX qucel1; 0 poji BBIYHCJICHUN B IIPaKTHUKE;

Pa3BUTh U YIIIYOUTh 3HAHMS O ACCSITHYHOM 3aITUCH JICHCTBUTEIIBHBIX YUCEI
(mepuoMyecKre U HEMEePHUOIUIECKUe APOoH ).

OcCHOBBI TEOpUH 1JTUMOCTH

MMOHUMAaTb TCPMHUHOJIOTHIO U CUMBOJIUKY, CBA3aHHBIC C IOHATUEM JCIIUMOCTH,
MNPUMCEHATE OCHOBHBIC CBOMCTBA ACJIMMOCTHU HALCJIO AJId pCIICHUA ypaBHeHI/Iﬁ C AByMH
MEPEMEHHBIMU B IICJIBIX (HaTypaJ'ILHLIX) qyucjiax,

JOKa3bIBaATh CBOICTBA U IMPpU3HAKU JCIUMOCTH HALCIIO,

HCIIOJIBb30BaTh HpI/IeM HaXO0XICHHUA HauOOJIBIIETO O6IH€FO JCINUTCIIA U HAUM CHbIIIECT O
O6HI€F0 KpaTHOIr'0O ABYX HATYPAJbHBIX YHUCCII JJIs1 pCIICHUA 3aaa4,

HCIIOJIb30BATh KAHOHHUYCCKOC PA3JIOKECHUC COCTABHOI'O YHC JIa HA TPOCTBIC MHOXKUTCIIN
IIpu pCIICHUHU 3a1a4d.

BBITyCKHUK MOTYyYNUT BO3MOKHOCTD:

R/
¢

pa3BUBATh MPEACTABICHUE O TEOPUU JEIUMOCTH;

KCIIOJIb30BATh CBOMCTBA JAEIIMMOCTH U1l PEILICHUSI MATEMATHYECKUX 3a]1a4 U3
pa3IMYHBIX pa3AeioB Kypca.

DyHKIMU

YucsoBble QyHKINHA

BrinmyckHuK HayuuTcs:

INIOHMMATh U UCIIOJIB30BAaTh (by'HKI_[I/IOHaJ'IBHBIC IIOHATHA, A3BIK (TepMI/IHLI,
CHUMBOJIMYCCKHEC 0603Ha"ICHI/I$I);

IIOHHUMAaTh (byHKI_[I/IIO Kak B&)KHGﬁIHyIO MaTEMaTH4YCCKYIO MOJCJIb JJIA OITMCAHUA
IpoLEeCCOB U SIBIICHUI OKpYyXaromero Mmupa, npuMCHATb (I)YHKHHOHaHBHLIﬁ SA3BIK OJI51



OIIMCaHus U UCCICIOBaHUA 3aBHCHUMOCTEH MCXKIAY (1)I/ISI/I‘IGCKI/IMI/I, OKOHOMHNYCCKNMH U
TOMY HO,HO6HBIMI/I BCIIMYHNHaAMU,

CTPOUTH TpadUKH dIEMEHTAPHBIX (PYHKIIHIA, UCCTIEAOBATH CBOMCTBA YHCIOBLIX () YHKIIUN
Ha OCHOBE M3y4YEHHUS CBOMCTB UX IpauKoOB;

CTpOUTh TpaduKu PYHKIMI ¢ TOMOIIBI0 TEOMETPUICCKUX MpeodpazoBaHuii Guryp.

BBIITyCKHUK ITOJTy4UT BO3MOKHOCTD:

MIPOBOAUTH UCCIEIOBAHUS, CBSI3aHHBIEC C U3YUEHHEM CBOWCTB (DYHKIIMIA, B TOM UHCIIE C
HCIOJIb30BaHUEM KOMITBIOTEPA; Ha OCHOBE IPaUKOB U3YUYECHHBIX (PYHKIIMI CTPOUTH
0oee crnoxxHbIe rpaduKu (KYCOYHO-3aJaHHBIC, O «BBIKOJIOTBIMIY TOUYKAMH H T. 11.);
UCIOJIb30BaTh (YHKIIMOHATIBHBIE MTPE/ICTABICHUS U CBOMCTBA (PYHKIIHI JIJIsl peIIeHUs
MaTeMaTHUYECKUX 3aJlad U3 Pa3IMuHbIX pa3/IesoB Kypca.

% YucJoBble MOCTET0BATEILHOCTH
BbImyCKHUK HAYYUTCS:

IIOHUMATh U HUCIIOJIb30BaTh A3bIK HOCJ’ICI[OBaTCJIbHOCTefI (TepMI/IHBI, CUMBOJIMYECCKHUEC
0003HauCHHUS ),

OPUMEHATH (POPMYIIbI, CBSI3aHHBIE C apU(PMETHIECKON M T€OMETPUIECKON POrpeccueii,
u anmnapar, coOpMHUPOBAHHbIH [TPU U3YYEHHH APYTHX Pa3/IeiioB Kypca, K PEIICHHIO 3a/1a4,
B TOM HHUCJIC C KOHTCKCTOM U3 peaJH)HOI\/JI KHU3HU,

MOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C MOHATHEM pejIena
MOCJICIOBATEIbHOCTH;

IPHUMEHSTH [TOHATHE MPEJIEIa MOCIeI0BATEILHOCTH IS ONIPEACICHHUS CXOMSIICHCS
I0CJIEIOBATEIHHOCTH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

peliaTe KOMOMHUPOBAHHBIE 337aU C MPUMEHEHHEM (POpPMYIT II-TO YICHA U CYMMBI I
MEPBBIX YJICHOB apU(PMETHUECKON U T€OMETPUIECKON MPOrPecCuil, MpUMEHSS IPU ITOM
annapaTr ypaBHEHHUI U HEPABEHCTB;

MOHUMATh APUPMETHUUECKYIO K TEOMETPHUUECKYIO MPOTrPecCur KaK (GyHKIIHH
HaTYypaJbHOI'O apI'yMEHTa; CBSI3bIBATh apU(METHUECKYIO IPOTPECCUIO C IMHEHHBIM
POCTOM, FEOMETPHUUECKYIO — € IKCIIOHEHLIUATbHBIM POCTOM.

DJIeMEHThI PUKJIATHON MaTeMATHKH

BeIlTyCKHHK HayduTCs:

COCTABJIAITh MATEMATUYECKUE MOJIENH PEAIbHbIX CUTYalluld U PEIaTh PUKIIAHbIC
3a/1a4u;

MIPOBOAMTD MPOLIEHTHBIE PACUETHI, MPUMEHSAThH (POPMYITY CIIOKHBIX IPOLIEHTOB IS
peuieHus 3a1ay;

UCIIOJIB30BATh B XOJI€ PELICHUS 3a/1a4 DJIEMEHTAPHBIC IIPEICTaBICHUS, CBA3aHHBIC C
npUOINKEHHBIMY 3HAUEHUSIMH BEJIMYUH;

NPEJICTaBIISTh JaHHBIE B BUJIE TaOJIMI, KPYTOBBIX M CTOJIOUATHIX JUArpamm, rpa(uKos;
UCIOJIb30BaTh MPOCTEHIINE CrIOCOObI MPEICTABICHHS U aHAIN3a CTATUCTUYECKUX
JIAHHBIX: Cpe/IHee 3HaueHHe, MoJia, pa3Max, MeAraHa BEIOOPKH.

BBIITyCKHHK OJIyYUT BO3MOKHOCTb:

MOHATH, YTO YHCIIOBBIE IaHHBIE, KOTOPBIE UCTIONIB3YIOTCS JUISl XapaKTEPUCTHKH OOBEKTOB
OKpY>KaloIIero MUpa, SABISIOTCS MPEUMYILECTBEHHO NPUOIMKEHHBIMH, YTO 110 3aITUCH
NpUOIMHKEHHBIX 3HAYEHUH, co/lepyKaluxcs B UH(POPMAIIMOHHBIX HCTOYHHUKAX, MOYKHO
CYAMTb O MOTPEUTHOCTH MPUOIINKEHUS;

MPUOOPECTH OMBIT MOCTPOCHUS U U3YUEHHS] MAaTEMAaTUYECKUX MOJEIeH;

MOHSTh, YTO NOTPEIIHOCTh Pe3yIbTaTa BHIYMCIECHUH T0JKHA OBITH COU3MEpPUMA C
MTOTPENIHOCTBIO UCXOIHBIX JTaHHBIX;

nproOpecTy MepBOHAYATIBHBIN ONBIT OpraHU3aly cOopa JaHHBIX NPH TPOBEACHUU
CTaTUCTHYECKOTO UCCIIEI0OBaHMS, B YACTHOCTH OIIpOca 0OIIIECTBEHHOTO MHEHUS,



OCYHICCTBJIATH UX aHAJIM3, NPCACTABIIATH PE3YJIbTAThI UCCIICAOBAHNA B BU/IC TaGHI/ILILI,
AuarpaMMBbl.
9J1eMeHTBI KOMﬁHHaTOPI/IKI/I H TEOpHuMn BQPOHTHOCTeﬁ

BbInyckHUK Hay4YHUTCS:

JOKa3bIBATh YTBCPIKACHUA MCTOAOM MaTeMaTUYCCKOM UHAYKIIUUA;
peuiaTb KOM6I/IHaTOpHI)Ie 3aa41 Ha HaXOXJACHUEC YHClia 00BEKTOB HIJIU KOM6I/IHaI_[I/II71;
HaXOoIUuThb 4aCTOTY U BEPOATHOCTDb CHy‘iﬂﬁHOFO COOBITHS.

BBIHYCKHI/IK IIOJIY4YHUT BO3MOKHOCTD:

IPUOOPECTH ONBIT IPOBEIECHUS JOKA3ATEIbCTB UHAYKTUBHBIM METOJOM PACCYKIECHUM;
IIPUOOPECTH OIBIT IPOBEIEHUS CIIyYallHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOILBIO
KOMIIBIOTEPHOT'O MOJIETIUPOBAHUS, UHTEPIPETALMU UX PE3YIbTATOB;

HAYYUTHCS NMpuéMaM pelieHus] KOMOMHATOPHBIX 3a7au.

I'EOMETPUA

ymemp

TM0JIb30BAThCSA SA3BIKOM T€OMETPUU AJIsL OMIMCAHUS TPEIMETOB OKPYKAIOLIETO MUPA;
pacro3HaBaTh reOMeTprUiecKkue (QUryphl, pa3iniaTh UX B3aMMHOE PACIIOJIOKEHUE;
n300paxkaTh TeOMETpUUYECKHe QUTypbl; BBIMOIHATH YEPTEKU IO YCIOBUIO 3a]ad;
OCYIIECTBIISATH IpeoOpazoBaHus GUTyp;

pacrmo3HaBaTh Ha uepTeX)ax, MOJENSIX M B OKpYyXKawlled OOCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TENa, U300paxaTh UX;

B IIPOCTEHIINX CIIydasiXx CTPOUTh CEYCHHsS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TET;
MPOBOJIUTH OIEpaIlMy HaJ BEKTOPaMH, BBIYUCIATH JJUHY U KOOPJAUHATHI BEKTOPA, Yrol
MEXy BEKTOpaMU;

BBIYUCIISITh 3HAUYCHUS T€OMETPUYECKUX BEJIUYHH (JIJIMH, YIJIOB, IUIOIaAeH, 00BEMOB), B
ToM uucie: st yrioB oT 0 mo 180° ompenensiTe 3HAUYEHUS TPUTOHOMETPUUECKUX
GyHKUMA 1O 3aJaHHBIM 3HAUYEHUSIM YTJIOB; HAXOJWTh 3HAYEHUS TPUTOHOMETPUUYECKUX
GyHKIMI 10 3HAYEHWIO OJHOM W3 HUX, HAXOJUTh CTOPOHBIL, YIIbl U IJIOLIAAH
TPEYrOJIbHUKOB, JUIMHBI ~ JIOMAHBIX, JyI' OKPYXXHOCTH, TIUIONIAJIEH OCHOBHBIX
reoMeTpuueckux Guryp u GUryp, COCTaBICHHBIX U3 HUX;

pemaTrh TeoMEeTpHYecKHe 3aJadd, OMNHUpPasCh Ha W3y4YeHHbIE CBOWCTBa (uryp u
OTHOIICHUN MEXJy HUMHU, IPUMEHSS JOMOJHUTEIbHBIE TTOCTPOCHUS, anre0Opandeckuii u
TPUTOHOMETPUYECKUH ammapar, UJied CHMMETPHUU;

MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKACHUS MPHU PEIICHUM 3a]ad, HCIOJIb3ys H3BECTHbBIC
TEOpEeMbI, 0OHAPYKUBAsI BOSMOXKHOCTH JIJISI UX MCTIOJb30BaHUS;

pemars NpocTelme IIaHUMETPUIECKHE 3a]a4l B IPOCTPAHCTBE;

UCNO/1b308aNb NPUOOPEMEHHble 3HAHUA U YMEHUS 8 NPAKMUUECKOU O0eAmeIbHOCHmU U
NOBCEOHEBHON HCUZHU 014

OINMCAaHUS PEATIbHBIX CUTYallUi Ha S3bIKE TEOMETPUH;

pacyeToB, BKIIOYAIOIIMX MPOCTEHIIINE TPUTOHOMETpHUYECKUE (POPMYIIBI;

pelIeHNs FeOMETPUYECKUX 3aau C UCTOIb30BaHUEM TPUTOHOMETPHHU

pelIeHns] NPAaKTUYECKUX 3a/lay, CBA3aHHBIX C HaXO0XKIEHUEM I€OMETPUUECKHX BEINYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPECTBA);

IIOCTPOEHUM TI'E€OMETPUYECKUMH HHCTPYMEHTaMHM (JIMHEHMKA, YrOJIbHUK, LUPKYJb,
TPaHCTIOPTUP

Hcnoab3oBath npuodpeTeHHble 3HAHUSI M YMEHHS] B NMPAKTHYECKOH [esITeJIbHOCTH U
MOBCEeIHEeBHOM KU3HHU [IJIS;

BBICTpAUBaHUs apTyMEHTAIIUU TMPU J0Ka3aTeNbCTBE (B (JOPME MOHOJIOTH WJIH TUAJIOTA);
pacro3HaHus JJOTUIECKH HEKOPPEKTHBIX PaCcCykICHU;

3aMrcu MaTEMaTHYECKUX YTBEPKIECHUH, I0KAa3aTeNbCTB;

aHaJIM3a PEATHHBIX YUCIIOBBIX JIAHHBIX, IIPEJICTABICHHBIX B BHJIE TUarpamm, rpadukos,
TaOJINIL;



* peuieHHs MPAaKTUYECKHX 3a/1ad B MOBCEAHEBHOW M MPO(ECCHOHATBHOU NIEATETHHOCTH C
WCIIONB30BAaHUEM JICUCTBHM C 4YHCIaMH, MPOILEHTOB, JUIMH, IUIONIAAeH, OOBEMOB,
BPEMEHH, CKOPOCTH;

* CpaBHEHHS IIIAHCOB HACTYIUICHHS CIIyYallHBIX COOBITHH, OIICHKH BEPOSTHOCTH
CIIy9aifHOTO COOBITHS B MPAKTHUYECKUX CUTYAIUSIX, COMOCTABICHUS MOJIEIH C PealbHOM
CUTYyallUeH;

* [IOHMMAaHHUS CTATUCTUYECKHUX YTBEPKJICHUM.

Conep:xanue Kypca ajaredopsl 7-9 kiaccoB
AsredOpanyeckue BbIpasKeHMsI

Bripaxenue ¢ nepeMeHHbIMU. 3HAYCHUE BBIPAXKEHUS C IEpEMEHHBIMU. JlomycTUMBbIE
3HaueHus nepeMeHHbIX. ToxaecTBo. ToxaecTBEHHbIE IPe0Opa30BaHusl ANredpandeckiux BbIpa-
KeHuil. Jloka3aTenbCTBO TOKAECTB.

CreneHsb ¢ HaTYpaJIbHBIM MTOKa3aTeneM U €€ cBoiicTBa. OnHouIeHbl. OHOWIEH
crangaptHoro Bujaa. CteneHs ogHowIeHa. MHOTrOwIeHbl. MHOTOWIEeH CTaHAapTHOTO BUJIA.
Onnopoanslii MHOrousieH. CuMMmetrpuyeckuii MHOrouieH. Ctenenb MHorounaeHa. CioxxeHue,
BBIYUTAHUE U YMHOKEHUE MHOTOWIEHOB. Jlenenue MHorowieHoB. Kopuu mHorowiena. Teopema
be3y. ®opmyiibl COKpAIIEHHOIO YMHOKEHHMSI: KBaIpaT CyMMbI U KBaJpaT Pa3HOCTU JBYX
BBIPKEHHH, KBaIpaT CYMMbI HECKOJBKHUX BBIPAXKECHHH, KyO CyMMBI M KyO Pa3HOCTH JBYX BbI-
paXxeHuM, IPOU3BEACHUE PAa3HOCTH U CYMMBI JIByX BbIpaK€HUH. Pa3znokeHre MHOroujaeHa Ha
MHOXHTEH. BeIHECCHHE 001I1ero MHOKHUTEIS 32 CKOOKH. MeTox rpynnupoBku. PasHocTh
KBaJIpaToB IBYX BbIpaxxeHUil. CyMMa U pa3HOCTh KyOOB ABYX BeIpaxkeHuil. Cymma U pa3HOCTb 1I-
X CTeNeHeN AByX BbIpakeHM. KBagpaTHelii TpéxuneH. KopeHb KBaIpaTHOro TpEXWICHA.
CaoiicTBa KBaipaTHOrO TpéxwieHa. Pa3nokeHne KBaApaTHOro TPEXWICHA HA JIMHEITHbIE
MHOKHTEIH.

Panmonanesueie BeipaxkeHus. Llensie Boipaxkenus. J{poOHbie BepaxkeHus. ParonanbHas
npo6b. OCHOBHOE CBOMCTBO paloHanbHON Apodu. CloxeHue, BHIYUTaHue, YMHOKEHHUE U JIe-
JIeHUE pallMoOHANIBHBIX Ipo0eii. Bo3BeaeHue pairoHansHol Apoou B CTeneHb. TOXIEeCTBEHHbIE
peoOpa3oBaHus PallOHANBHBIX BhIpaskeHUH. CTEMeHb ¢ 1eNbIM TToKa3aTesneM U e€ CBONCTBA.

KBanparnsie kopHu. Apudmernyeckuil KBapaTHbIN KOPEHb U €r0 CBOMCTBA.
ToxnecTBeHHbIE TPeoOpa30BaHKs BBIPAXKEHUN, COEPKAIINX apu(PMeTUIeCKUEe KBapaTHbIE
KOpHH.

YpaBHeHust

VYpaBuenue ¢ ogHou nepemenHoi. Kopenb ypaBHenus. O0nacTh onpeieleHus] ypaBHEHHUS.
PaBHOCHIIbHBIE ypaBHEHMS. Y paBHEHHUE-clieicTBUE. CBOICTBA ypaBHEHUI C OJJHOIN MEPEMEHHOM.
VYpaBHEeHHE KaK MaTEMATHYECKasi MOJICNIb PEAJIbBHOW CUTYalluH.

JIuneiinoe ypaBHenue. KBaapatHoe ypasaenue. opmyina KOpHEH KBaIpaTHOTO YPaBHEHMUS.
Teopema Buera. ParnonansHble ypaBHeHUS. PellieHne paimoHaabHbIX YPaBHEHUM, CBOASIINXCA
K JINHEWHBIM WJIM K KBaJIpaTHBIM YpaBHEHUIM. PerieHue ypaBHEeHHI METOJIOM 3aMEHbI
MEPEMEHHOM. Y paBHEHUS, COAEPKAIIME 3HAK MOYJIs. Y paBHEHHS ¢ mapaMmeTrpamiu. Llemoe
palMOHAIIbHOE YpaBHEHHUE. Perienne TeKCTOBBIX 3a/1adu ¢ TOMOLIBIO PALIMOHAIBHBIX YPABHEHUM.

VYpaBHeHue ¢ ABYMs NepeMeHHbIMU. [ paduk ypaBHEHUS ¢ IByMsI epeMeHHbIMU. JInHelHOe
ypaBHEHHUE C IBYMS IEpEMEHHBIMH U ero rpaduk. CHCTeMbl YpaBHEHHH ¢ ABYMS TEPEMEHHBIMHU.
['paduaeckue MeTONBI pEIICHHs] CHCTEM YPaBHEHUM C IBYMS TIEpEMEHHBIMU. PaBHOCHIIBHBIE
CUCTEMBI U UX CBOMCTBA. Perienue cucTteM ypaBHEHUI METOA0OM ITOACTAHOBKU U METOJIAMH
CJIO’KEHUSI U YMHOXEHHS. PellieHre cucTeM ypaBHEHU METOI0M 3aMEHbBI IEPEMEHHBIX.
Cucrema IByX YpaBHEHHU C IByMsi IEPEMEHHBIMU KaK MOJIEJIb PEaIbHOM CUTYyaIuH.
HepagsencrBa

YucrioBbie HEPABEHCTBA U UX CBOMCTBA. CI0KEHHE U YMHOKEHUE YHCIIOBBIX HEPABEHCTB.
OnenuBanue 3HaueHus BbIpakeHus1. OCHOBHbIE METO/IbI I0Ka3aTelbCTBa HepaBeHCTB. Hepa-
BEHCTBa MeXy cpenHumH BennunHamu. HepaBenctBo Komn — ByHsiKOBCKoOTO.



HepasenctBo ¢ onHOM nepeMeHHOM. PaBHOCUIIbHBIE HEpaBeHCTBA. HepaBeHCTBO-ClleICTBHE.
YucnoBbie npoMexyTKU. JIMHEITHBIE U KBaJpaTHbIE HEPABEHCTBA C OJHON MEPEMEHHOM.
Pemenue HepaBeHCTB METOOM UHTEPBATIOB. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB C OHOMN
nepeMeHHoN. HepaBeHCTBa, copepxkaliye 3HaK MOIYJIA.

HepasencrBa ¢ nByms nepemeHHbIMU. CHCTEMBI HEPABEHCTB C JIBYMS IEPEMEHHBIMH.
MHuo:xecTBa

MHosecTBO 1 ero neMeHThl. CriocoObl 3a1aHuss MHOKECTB. PaBHbIe MHOXecTBA. [1ycToe
MHOXkeCTBO. [logMHOkecTBO. Onepaunn HaJl MHOKeCcTBaMu. MIurocTpanus COOTHOLIEHUI
MEX/1y MHOXECTBaMH € IIOMOIIBI0 quarpamm Jiiepa. Koneunsle MHOecTBa. Dopmyna
BKJIFOYEHUS-UCKIIIOUEHUSI. B3aMMHO 0JHO3HAYHOE COOTBETCTBUE. bECKOHEUHBIE MHOKECTBA.
CuéTHble MHOYKECTBA.

MHosxecTBa HaTYpaJIbHBIX, IIEJIbIX, PAllMOHANIBHBIX YKces. PanonanbHoe 4ncio kak ApoOb
Bugarae T € Z, m€ N, u kak OeckoHeuHas epuoanyecKkas aecsituanas 1poos. [Ipencrasienne
00 uppainuoHaIbHOM 4Kcie. MHOXKeCTBO AelcTBUTENbHBIX uncen. [IpencraBienue
JEHUCTBUTENHLHOTO YUCIIA B BUE OECKOHEUHON HENMEPUOINYECKON AecaTuaHOoM 1podu. Cpas-
HEHUE JIeUCTBUTENbHBIX YKcell. Moaynb uncna. Csa3b Mexay mHoxectBamu N,Z,Q,R.
OCHOBBI TEOPHH AEJTUMOCTH

JenumocTs Haueno u e€ cpoiicTBa. [lenenue ¢ ocrarkom. CpaBHEHUS 1O MOJYJIIO U X
cBoiicTBa. Hanbonbimumii oOuuil 1e1uTens 1 HauMeHblIee 001ee KpaTHOE JIBYX HaTypaJlbHBIX
yucen. Bzaumuo npocteie uncna. Anroputm EBknuaa. [lpusnaku nenmumoctu. Ilpocteie u
cocraBHble yncia. OcHOBHas TeopeMa apudmerrku. Manast reopema depma.

DOyHKIUH

% UYmncnoBble GyHKIUH

OyHKIMOHAIbHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstue pynkumn. OyHKIMS KakK
MaTeMaTHYecKasi MOAEb peabHOTO mporecca. O01acTp onpeaeneHus U 00IacTh 3HAUYCHHS
¢bynakun. Croco6s! 3aganust pynkuuu. ['paduk ¢pynknun. [Toctpoenue rpadguxoB GyHKIHii ¢
OMOIIIBI0 TpeoOpaszoBanuii puryp. Hymu ¢yakiun. [IpoMexyTKu 3HAKONOCTOSTHCTBA (PYHKITHH.
ITpomesxyTku Bo3pacTaHus U yObIBaHUS QyHKIUHU. YETHBIE U HeuéTHbIE pyHKIMU. Hanbonbiiee
Y HauMEeHbIlIee 3HaYeHUs PYHKILINU.

Jlunelinas QyHKIMs, 0OpaTHAs MPONOPIUOHANBHOCTb, KBaipaTUyHast QyHKIMS, QyHKINS
Y =X, UX CBOMCTBA U TpapuKH.

% UYmncyoBble M0OCI€10BATEILHOCTH
[TonsTHe yncnoBoit nocieaoBaTenbHOCTH. KOoHEUHbIe M OECKOHEYHBIE MTOCIEA0BATEILHOCTH.
Crioco0bl 3a/1aHus IOCTIEI0BATENbHOCTH. ApudMeTHIecKast U reoMeTpuyYecKas Iporpeccuu.
CBoiicTBa useHOB apupMeTUUECKON 1 reoMeTpruiecKoil nporpeccuif. @opmMyibl 001IeTo YieHa
apudmeTryecKoil U reoMeTpuuecKoi nporpeccuii. @opmMysibl CyMMbI I IEPBBIX UIEHOB
apupmeTHyecKoi U reoMeTpudeckoii nporpeccuid. IlpeacraBiaenue o npenene
nocnenoBarenbHocTH. CyMMa OE€CKOHEYHOH FeOMETPUYECKON porpeccuu, y koropoi (< 1.
[IpencraBieHne OECKOHEUHOM MEPUOTNIECKON JECITUUHOM IpoOHU B BUAE OOBIKHOBEHHOU
npobu. CymmupoBanue. MeTo1 MaTeMaTH4eCKOM HHTYKIIUH.
JIeMeHTBI NPUKJIATHON MATEeMAaTUKHU
Maremarnueckoe MozenupoBanue. [IponeHTHbie pacu€rsl. @opMyIIa CI0KHBIX IPOLEHTOB.
[TpubnnxEHHbIE BEIYUCIIEHUS. AOCONIOTHAS M OTHOCHUTENIbHAs MOrpeHocTi. HavansHble
cBeieHus o cratuctuke. [lpencraBnenre JaHHBIX B BUJIE TaOIHI, KPYTOBBIX M CTOIOYATHIX
auarpamm, rpa¢ukoB. CTaTUCTHYECKUE XapaKTEPUCTHKU COBOKYITHOCTH JaHHBIX: CpeIHee
3HaYeHHE, MOJIa, pa3Max, MeJuaHa BEIOOPKH.
JIeMeHThl KOMOMHATOPUKH ¥ TEOPUH BePOSITHOCTEH
OcHoBHble npaBuiia komOuHaTopuku. [lepecranoBku. Pazmemnienus. Couetanus
(xoMmOuHanum). YactoTa u BEpOSITHOCTD cilydaiiHoro coobitus. Kinaccuueckoe onpezeneHue
BEPOATHOCTH. BbluricieHue BeposTHOCTEN C MOMOIIBIO TPaBUJI KOMOMHATOPHKH.
Auredpa B MCTOPHYECKOM PAa3BUTHH



3apoxaeHue anreOpsl: KHAra O BOCCTAHOBJICHUH U ITPOTUBONIOCTAaBICHNN MyXxaMMena aib-
Xopesmu. Ucropust popMHUpoOBaHUS MaTeMaTHUECKOTO s3bIka. Kak 3apoawiack uaes KoopauHar.
OTKpBITHE UPPAIMOHATBHOCTH. V3 HCTOpUM BOZHUKHOBEHUS (DOPMYIT [Tl pEIICHHs YpaBHEHUN
3-ii 1 4-i1 crenieneit. icropus pazsutus nouatust pyHkiuu. Kak 3apoaunacek Teopus
BepositHocTel. Uncna dubonauuu. 3anaya JI. [Tuzanckoro (Gubonauum) o kponukax. 13
UCTOPUU Pa3BUTHS MOHATHUS CUETHOCTU MHOKecTBa. O npoliemax, CBI3aHHBIX C IPOCTHIMU
yrciaamu. JI.®@. Marnunkuii. [1.J1. YeObrmes. H.W. Jlo6aueBckuii. B.S. bynskoBckwmii. A.H.
Kommoropos. Eskiua. ®@. Buer. I1. ®epma. P. dekapt. H. Tapranss. /1. Kapnano. H. AGens. b.
[Tackainsb. JI. IMuzanckuit. K. I'aycc. I'. Kantop. JI. Ditnep. F0.B. Maruscesuu. XK.JI.®. beprpan.
[Tudarop. 2. besy.

Conep:xanue Kypca reomeTpun 7-9 kjiaccon

IIpocreiimme reomerpuyeckue purypsl

Touka, npsmas. Otpe3ok, ayd. Yroia. Bugsl yrioB. CMmexHble U BEPTUKAIbHBIE YIJIbL.
buccekrpuca yrma. Ilepecekarommecs W napajuieiabHble MpsMble. [leprnieHIUKyIsIpHBIE
npsmble.  [lpusHaku mnapamienbHOocTH  OpsiMbIX. CBoMCTBa MapajieNbHBIX — MPSIMBIX.
[lepneHuKysp ¥ HAKIOHHAS K IPSIMOM.

MHOFO}’FOJ’IBHI/IKI/I

Tpeyronbauku. Buasl TpeyronsHukoB. Menuana, OucceKTpuca, BHICOTA, CPEAHSS JTHHUS
TpeyrosibHuKa. [Ipu3Haku paBeHcTBa TpeyrojdbHUKOB. CBONCTBA M MPU3HAKK PABHOOEIPEH-
HOTO TpeyrosbHuKa. CepeMHHBIM MEPNeHAUuKysap oTpe3ka. Cymma yriioB TpeyrojabHHUKA.
Buemnne yriner tpeyronpHuka. HepaBencTBo TpeyronibHHKa. COOTHOLIEHUS MEXKIY
CTOPOHAMU U yriiaMu Tpeyroibauka. Teopema [Tudaropa.

[TogoOubie TpeyronbHukH. [Ipu3Haku Mmog00Us TPEYroJbHUKOB. TOYKM TEpeceHeHHs
MeauaH, OHCCEeKTPUC, BBICOT TPEYroJbHUKA, CEPEAMHHBIX MEPIECHIUKYISIPOB CTOPOH
TpeyrojgbHuka. CBOWCTBO OucCCEeKTpHUCHl TpeyroibHukKa. Teopema Paneca. Merpuueckue
COOTHOIIEHUSI B MPSMOYTOJIBHOM TpeyroyibHUKe. CHHYC, KOCHHYC, TaHI€HC, KOTAHT'€HC
OCTPOTO yrIjla MpsSMOYIOJBHOTO TpeyroibHUka u yriaoB or 0 po 180°. dopmysl,
CBA3BIBAIOLIME CHUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC OJHOr0 M TOro e yria. Pemenue
TPEyTrOJbHUKOB. TeopemMa CHHYCOB H TeOpeMa KOCHHYCOB. YeThIpEXYTOJBHUKH.
[Mapannenorpamm. CBoiicTBa W NpU3HAKK MapamienorpamMma. lIpsMoyronbHHUK, pomoO,
KBaJpaT, UX CBOMCTBAa M mpu3Haku. Tpanernus. CpenHsis JTUHUS Tpamenuu U e€ CBOICTBA.
MHOroyroapHUKH. Beimykible ~ MHOTOYTOJIBHUKH. CymMMa  yriioB  BBIMYKJIOTO
MHOTOYTOJbHUKA. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

Oxkpy:kHOCTb U KpYT. 'eomMeTpUYecKkne NOCTPOEHUs

OKpY>KHOCTb U KPYT. DJEMEHTBI OKPY>KHOCTH U Kpyra. LleHTpanbHble U BIUCAHHbBIC YIJIbI.
KacarenbHas k OKpY>KHOCTH M €€ CBOMCTBA. B3anMHOE pacmoyioKeHHE MPsIMON U OKPYKHO-
ctu. OnucaHHas W BOMCAaHHAs OKPYKHOCTH TpEyrojbHUKAa. BrnucaHHble U ONUCAHHBIE
YeTBhIPEXYTOJILHUKH, UX CBOMCTBA M MPpHU3HAKHW. BrmcaHHbIe U ONMMCAaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHBIM TEPHSHIUKYIIP OTpe3Ka |
ouccektpuca yrima kak ['MT. T'eomerpuueckue MOCTPOCHHS LHMPKYJIEM H JMHEHKOW.
OcCHOBHBIE 33J]a4yM Ha IOCTPOEHHE: IMOCTPOCHHE YIJIAa, PABHOrO JTaHHOMY, IOCTPOEHUE
CEpPEAMHHOr0 MEPINEeHANKYIsIpa JaHHOTO OTPEe3Ka, MOCTPOCHUE MPSIMOM, MPOXOIAIIECH Yepes3
JTAHHYIO0 TOYKY U MEPHEeHAUKYISIPHON JaHHOW MpSAMOM, MOCTpOEeHUE OMCCEKTPUCHI TaHHOTO
yrina. Iloctpoenue TpeyrojiibHUKa O 3adaHHBIM 3iaeMeHTamM. Metonq I'MT B 3amauax Ha
IIOCTPOEHHUE.

I/I3Mep €HHE TCOMETPUYCCKUX BCJININH

JnuHa otpeska. PaccTostnue mexay AByMsl TOUKamu. PaccTosiHMEe OT TOYKH JO MPSMOM.
Paccrossnue Mexnay mnapamienbHbIMA THOpAMbIMU. [lepumerp MHoroyronsHuka. [[nmHa
OKpyXHOCTH. JlTHa Ayru oKpyx)HOCTHU. ['pagycHas Mepa yriia. BennunHa BOMCaHHOTO yria.



[TonsATHs TUIOIIAAM MHOTOYroJibHUKA. PaBHOBenaukue ¢urypbl. HaxoxxaeHue Imioliaan
KBaJipaTa, IpsIMOYTOJIbHUKA, MapaJlyieIorpaMma, TPEYroJibHUKa, TPanelum.
[TonsTue mnomaau kpyra. [Tnomanas cekropa. OTHOIIEHUE TUIOMAACH TOT0OHBIX UTYD.

JlekapToBble KOOPAUHATHI HA TMJIOCKOCTH

@opmyna paccTosHUS MEXAY IBYMS Toukamu. KoopaumHATBl CepeauHBl OTpe3Ka.
VYpaBuenue Gurypol. YpaBHEHUS OKPY)KHOCTH U IPAMON. YTIIOBOW K03(ppuLimeHT npsamoii.

BekTops!

[lonsitue Bektopa. Monynp (anuHa) BekTopa. PaBHble BekTophl. KosmuHeapHbie
BekTopbl. KoopanHatel BekTopa. ClioK€HUE W BIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpPA
Ha ymcio. CkansipHOe Ipou3BeeHNE BEKTOPOB. KOCMHYC yIiia MeXy IByMsI BEKTOpaMH.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

N3 ucropun reomerpum, «Hawana» EBknmpa. Ucropusa nsroro moctynara EBknupa.
Tpuronomerpusi — Hayka 00 H3MEpPEHUH TPEYroJbHUKOB. IlocTpoeHue mpaBUIBHBIX
MHOTroyroibHuKoB. Kak 3apoaunace uaes koopaunat. H.W. JlobaueBckuii. JI. Diinep. daec.
[Tudarop.

I'eomeTpuueckue mpeodpa3oBaHusi

[Tonsatue o mpeoOpazoBanuu GUrypsl. JBuxkenue ¢Gurypel. Buabl nBuxeHus GUTYpHI:
napajuieNIbHBIA TIEPEHOC, OCeBasi CUMMETPHS, IICHTpajbHas CHMMETpPHUsS, MOBOPOT. PaBHBIE
¢burypsl. 'omoretus. [Togobue guryp.

JJIeMeHTHI JOTHKH

Onpenenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. J[0Ka3aTenbCTBO OT MPOTUBHOTO.
Teopema, oOpatnast nanHoi. HeoOxoaumoe u 10cTaTouHOE YCIOBHS. YTIOTpeOIeHUE JoTude-
CKHX CBSI30K €Call ..., MO ... m020a U moJibKo mo2od.



TemaTnueckoe NJAaHNPOBaHMeE.
Aunreopa 7 kaacc. 4 yaca B Hegeswo. Beero 136 yacos

Ne HaunmeHnoBaHue pa3jeiioB, TeM Koua-Bo
n/n 4acoB
I'naBa 1 17
JIuHeiiHOe ypaBHeHUE
C OJIHOM IepeMeHHOH
1 Beenenue B anreopy. 3
2 JInneliHOE ypaBHEHHE C OHON ITIEPEMEHHOM. 6
3 Pemenue 3a1ay ¢ TOMOIIBI0 YpaBHEHU. 6
4 [ToBTOpeHue u cucremarusaius yaueOHOro MaTepuaia 1
3) KonTponbnast pabora Ne 1 1
I'naBa 2 68
Ilennie BbIpamxeHus
6 ToxaecTBeHHO paBHbIE BoIpakeHUs. ToxaecTsa. 2
7 CreneHb ¢ HATypaJIbHbIM IOKA3aTEJIEeM. 3
8 CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeIEM. 4
9 OIHOYIEHEL. 4
10 | MHorouieHsl. 2
11 CrnoxeHue ¥ BBIMUTAaHUE MHOTOYJICHOB. 5)
12 | KonTponbHas pabota Ne 2 1
13 | YMHOXeHHE 0THOWICHA Ha MHOTOWJICH. 5
14 | YMHOXEHHE MHOTOUYIEHA HA MHOTOYJICH. 5
15 | Pa3nokeHrne MHOTOUYJIEHOB HA MHOXUTENU. BriHeceHue o01iero 4
MHOXHTEJS 38 CKOOKH
16 | Pa3nmoskeHre MHOTOWIEHOB HA MHOXKUTEH. MeTOJT TPYIITHPOBKH. 4
17 | KonTponbHas pabora Ne 3 1
18 | IIpousBeneHHe pa3HOCTH U CYMMBI JIBYX BbIpQ)KEHUH. 4
19 | Pa3HOCTH KBaJIpaToOB IBYX BBIPAKECHHM 3
20 | KBagpat cyMMBbI U KBaJjpaT pa3HOCTH JIBYX BelpakeHuil. KBagpar 5
CYMMBI HECKOJIbKUX BBIPAKCHUH.
21 | IlpeoOpazoBaHre MHOTOWIEHA B KBaJIpaT CYMMBI MJIM PA3HOCTH ABYX 4
BBIPAKECHUI
22 | KoHTtponbHas paborta Ne 4 1
23 | CymMMa u pa3HOCTh KyOOB JIBYX BBIPQKCHH. 3
24 | IlpuMeHeHue pa3InIHBIX CIOCOOOB Pa3I0KEeHUsST MHOTOWICHA Ha 5)
MHOXHTEJIIH.
25 [ToBTOpEHME M cucTeMaTH3aIMs y9eOHOTO MaTepraia 2
26 | KonrponbHas paborta Ne 5 1
I'nasa 3 18
DyHKIUH
27 | Cs3u Mexxay BenmarHaMu. OyHKIHS. 4
28 | CnocoOsbl 3amanust QyHKIUU. 4
29 | I'paduk pyHKImH. 3
30 | Jluneitnas ¢pynknus, e€ rpauik v CBOICTBA. 5)
31 | IloBTOpeHME U cUCTeMaTU3alus Y4eOHOro MaTepuasia 1
32 | KonTpoabHas pabora Ne 6 1




I'nasa 4 25
Cucrembl IMHEHBIX YPABHECHHU I
¢ IBYMsI lepeMeHHbIMH
33 | YpaBHEHUs C IByMs IEPEMEHHBIMH. 3
34 | JIuneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €r0 rpaduk. 4
35 | CucreMsl ypaBHEHHI ¢ 1ByMs iepeMeHHbIMU. [ paduaeckuit meron 4
pelleHus] CUCTEMBI IBYX JIMHEHHBIX YPaBHEHU C ABYyMS
EPEMEHHBIMH.
36 | Pemenue cucrem JIMHEHHBIX ypaBHEHUI METOJOM MOJICTAHOBKH. 3
37 | Pemenne cucteM JIMHEHHBIX YPaBHEHUH METOJIOM CIIOKEHUSI. 4
38 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUI. 5
39 | IloBTOpeHMe U cucTeMaTu3alus yaeOHOTo MaTepraia 1
40 | KonrponpHas pabora Ne 7 1
IloBTOpEHUE U cHUCTEeMATH3ALUSA 8
y4eOHOI0 MaTepuaJja
41 [ToBTOpEeHME U cucTemMaTu3alys Kypca anreOpsl 7 kiacca 7
42 KonTponbnas pabora Ne 8 1
TeMaTuuyeckoe MJIAHUPOBaHHUeE.
Adaredopa 8 kiacc. (4 yaca B Hexesio. Beero 136 uyacos).
Ne /it HanmenoBanue pa3nenos, Tem Kon-Bo
4acoB
I'naBa 1 55
PannoHanbHble BbIPAKEHHS
1 ParnmonansHbie 1podu 3
2 OCHOBHOE CBOIMCTBO pallHOHAIBLHOMN IpoOH 4
3 CrnoxeHre ¥ BRIYATAHUE PALMOHAIBHBIX APOOEH ¢ OJJMHAKOBBIMHU 4
3HaMEHaTeJSIMU
4 CrnosxeHue ¥ BBIYMTaHWE PALIMOHAIBHBIX Jpo0Oeil ¢ pasHbIMU 7
3HAMEHATEeJSIMU
5 KontposnbHas padora Ne 1 1
6 YMHOXKeEHUE U JeJIeHHEe pallmoHaIbHBIX Ipobeii. Bo3Benenue 5)
palroHAIBLHOM IpOOH B CTENIEHb
7 ToxaecTBeHHbIE MPpeoOpa30BaHuUs PallMOHAIBHBIX BbIpAaKEHHUH 10
8 KontposabHas pabora Ne 2 1
9 PaBHOCWIBHBIE ypaBHEHMS. PallnoHaIbHBIE YpaBHEHUS 4
10 | CremneHs c LeNbIM OTPUIATENBHBIM [TOKa3aTeIeM 5
11 | CBoiicTBa CTENEHHU C IEJIBIM MOKa3aTeIeM 6
12 k . 4
OyHKIUA Y = % u e€ rpadux
13 | KonTponbHas padorta No 3 1
I'naBa 2 30
KBaagpaTHbie KOpHH.
JlelicTBUTEILHBIE YU CJIA
14 | Oynkums y = x° u eé rpaduk 3
15 | KBazgpatHble KopHU. AprdMeTHUecKUil KBapaTHbII KOPEHb 4
16 | MHOXECTBO | €ro 3JIEMEHTHI 2
17 [TogmuoxecTBO. Onepaiium HaJ MHOKECTBAMH 2
18 | UncnoBbie MHOXeECTBA 3
19 | CgoiicTBa apu()METHIECKOTO KBAJPATHOTO KOPHSI 5)




20 | ToxxaecTBeHHBIE TPEOOPA30BaHUSI BRIPAKEHUN, CONEPKAIIIX 7
apudMeTHIECKUE KBaIpaTHbIE KOPHU
21 | Oynaxkups y= JX neé rpadux 3
22 | KonrponbHas pabora Ne 4
I'naBa 3 36
KBajgpaTHble ypaBHeHHsI
23 KBanpatHbsle ypaBHeHUs. PelieHne HermoiHbIX KBaJpaTHBIX 4
ypaBHEHUI
24 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 5
25 Teopema Buera 5
26 KonTponbnast pabora Ne 5 1
27 KBaapartupiii TpéxuieH 5
28 Penienue ypaBHeHM, CBOJSAIIMXCS K KBAIPATHBIM YPaBHEHUSIM 7
29 PanyionanbHble ypaBHEHHS KaKk MaTeMaTHUYECKUE MOAEIH 8
pEATbHBIX CUTYalNI
30 KonTponbnas pabora Ne 6 1
IloBTOpPEHME U cCTEeMATH3ALMS 15
y4eOHOI0 MaTepuaJja
31 | [loBTOpenue u cucremaTu3aiys Kypca anreOpsl 8 kiiacca 14
32 | KonrponbHas pabora Ne 7 1
TeMaTuuyeckoe MJIAHMPOBaHHUeE.
Aunredpa 9 kaacc.
(4 yaca B Henes10. Beero 136 yacos)
Ne /it HanmeHnoBanue pa3nenos, TeMm Koiu-BO
4acoB
I'nmaBa 1 25
HepaBencrBa
1 HucnoBsle HEPaBEHCTBA 4
2 OCHOBHBIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 3
3 CrnoxeHne 1 yMHOKEHUE YHCIIOBBIX HepaBeHCTB. OLieHUBaHNE 3
3HAYCHHS BBHIPAKECHUS
4 HepaBeHcTBa ¢ 0J1HOM EpEMEHHON 2
3) Pemenne HepaBeHCTB ¢ OAHON NepeMeHHON. YncIoBbIE NPOMEKYTKI 6
6 CucTeMbl TMHEHHBIX HEPABEHCTB C OAHON NepeMeHHON 6
7 Kontponbnas pabora No 1 1
I'naa 2 45
Kpaaparuunas gyHkuus
8 [ToBTOpEHME U paclIupeHne CBEACHUH 0 QYHKIIMU 4
9 CaoiicTBa (pyHKIHNU 4
10 | Kak moctpouts rpaduk dpyakmmm y = kf (x), ecnu uzBecTeH rpapux 3
$yskiun y = f (x)
11 | Kak noctpouts rpaguk ¢pyukmuit y =f(x) +bu 4
y = f (x + a), eciiu u3BecTeH rpapuk pyHkuuu y = f (x)
12 | KBagparnunas ¢pyHknms, e€ rpaduk U CBOMCTBa 7
13 | KonTposbHas pabota Ne 2 1
14 | Pemenue KBaJpaTHBIX HEPABEHCTB 7
15 | CucreMsl ypaBHEHUH ¢ IBYMs IEPEMEHHBIMU 7
16 | Pemenue 3a1a4 ¢ OMOIIBIO CUCTEM YPAaBHEHUH BTOPOI CTENEHU 7
17 | KontponbHas pabota Ne 2 1




I'naBa 3 26
DJieMeHThI MPUKJIATHON MaTeMATHKHU
18 MarteMaTnyeckoe MOJACIUPOBAHNE 4
19 | IIpoueHTHBIE pacyEThl 4
20 | ITpubGnmkEHHBIC BEIYUCICHUS 3
21 | OcHOBHBIE NTpaBHJIa KOMOMHATOPUKHU 4
22 | YacToTa ¥ BEPOATHOCTD CIIy4alHOTO COOBITHS 2
23 | Kimaccuueckoe omnpeseneHue BEpoSITHOCTH 4
24 HauanbHbeie cBeIeHUS CTaTUCTUKA 4
25 | KonTponpHas pabora Ne 4 1
I'nasa 4 23
Yucyi0BbIe M0C/I€10BATEIBLHOCTH
26 | YncnoBble MOCIe10BaTeIbHOCTH 3
27 | Apudmernueckas mporpeccus 5
28 | CyMMa n nepBbIX 4JICHOB apu(METHUECKON IPOTPECCHH 4
29 | I'eomeTpuyeckas mporpeccust 4
30 | CyMMa n nepBbIX Y4JICHOB F€OMETPHUECKOIN MPOrpeccuu 3
31 | .Cymma OGeCKOHEYHOH reOMEeTpHUIECKON MTPOrPeccHH, Y KOTOPOi | q | 3
<1
32 | KonrponpHas pabora Ne 5 1
IloBTOpPEHME U cMCTEeMATH3ALMS 17
y4eOHOI0 MaTepuaJja
33 | [loBTOopenue u cucrtemarusaiys Kypca anreOpsl 9 kinacca 16
34 | KontponbHas pabora Ne 6 1
IIpumepHOe TeMaTHUYeCKOE IJIAHMPOBAHME.
I'eomeTpus. 7 kiacc
(2 yaca B HezemoO, Bcero 684acos)
<
a &
]
2 2 Conep:xanue yueOHOT0 KoanuectBo
S =
= 2 MaTepuaJja 4acoB
]
=
I'nasa 1IIpocreiimmue
reoMeTpu4yecKue Gpurypsoi 15
H X CBOMCTBA
1 Touku u npsmble 2
2 OTpe3ok | ero JIMHa 3
3 JIyu. Yron. U3mepeHue yrios 3
4 CMexHBIE U BEPTUKAIBHBIE YIJIbI 3
5 [IepnenukynspHbIe IPSMbIE 1
6 AKCUOMBI 1
[ToBTOpEHME U cUcTeMaTH3alMs Y4eOHOTO MaTepuaia 1
KonTponbnas padora Ne 1 1
I'naBa 2 18




]
=g
2 o Conep:kanue y4eOHOT0 KosnuyecTBo
é § MaTepuaja 4yacos
=
TpeyrojibHUKHN
7 PaBHble TpeyroiabHUKH. BeicoTa, MennaHa, OuccekTpuca TpeyroyibHUKa 2
8 [lepBslii 1 BTOpOI IPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB 5)
9 PaBHOOeIpeHHBIN TPEYTOJILHUK U €r0 CBOMCTBA 4
10 [Ipu3naku paBHOOEAPEHHOTO TPEYTOJIbHUKA 2
11 Tperunii npu3HaK paBEHCTBA TPEYTOJILHUKOB 2
12 Teopembl 1
IToBTOpenue u cucremarusanus ydeOHOro Marepuaia 1
KonTponbhast padora Ne 2 1
I'maBa 3 16
apajuenabnbie npsimMbie. CymMMa yIJIOB TPeyroJibHHKa
13 | IlapannenbHble NpsIMbIe 1
14 | Ilpu3Haky napaniebHOCTH NMPSIMBbIX 2
15 CaolicTBa napamuienbHbIX MPSIMBIX 3
16 CyMMa yTriioB TpEeyroJibHHKa 4
17 IIpsAMOYyTONBHBIN TPEYTOIBHUK 2
18 CBoiicTBa NPSIMOYTOJIBHOTO TPEYTOJbHUKA 2
[ToBTOpEHME U cucTemMaTu3alys yueOHOro Marepuasia 1
KonTtponbHas padora Ne 3 1
I'naBa 4 OKkpy:KHOCTb M KpYT. 16
I'eomeTrpnuyeckue mocrpoeHus
19 I'eomeTpuueckoe Mecto Touek. OKpYKHOCTb U KPyT 2
20 | Hekotopsle cBoiicTBa OKpyx)HOCTU. KacaTenbHas K OKpyKHOCTH 3
21 OnucaHHas ¥ BIIUCAHHAs OKPYXHOCTH TPEYroJbHUKA 3
22 3azau Ha IOCTPOEHUE 3
23 Metoa reoMeTprUeCKIX MECT TOUEK B 3a/1auax Ha MOCTPOCHHUE 3
IToBTOpeHue U cucremMaru3anus ydeOHOro MaTepuaia 1
KontponbHas padora Ne 4 1
O0o00menne
M CHCTEeMATH3AI U 3
3HAHMH YYALIMXCH
VYnpaxkHeHus A7 IOBTOPEHUs Kypca 7 Kiacca 2
Konrtponsnas padora Ne 5 1




I[IpumepHOe TeMaTHUYeCKOE MJIAHUPOBAHME.
I'eomerpus. 8 kinace
(2 gaca B HezeltO, BCEro 68 4acon)

=
2 E Coz[epl\salcaa:;ne yueouoro KonuyecTBo yacos
T 2 puaJjia
=
I'maBa 1 22
YeTbIpEXyroJbHUKH
1 YeTbIpEXYroJbHUK U €0 3JIEMEHTHI 2
2 [Tapannenorpamm. CBoiicTBa napajuiesorpamMmma 2
3 [Tpu3Haku napamierorpaMma 2
4 [IpsimoyronbHUK 2
5 Pom0 2
6 Ksangpar 1
KonTponbnas padora Ne 1 1
7 Cpenusig nuHus TPEYroJibHUKA 1
Tpaneuuns 4
[leHnTpanbHble U BIMCAHHBIE YIJIbI 2
10 | BriucaHHbIE U ONIMCAaHHBIE YETHIPEXYTOJBHUKH 2
KonTponbnas padota Ne 2 1
I'nasa 2 16
ITopoOue TpeyronbHUKOB
11 | Teopema ®aneca. Teopema 0 MPONOPIIMOHATBHBIX OTPE3KAX 6
12 | IlonoOHbIE TPEYTOIBHUKH 1
13 | IlepBslit npu3HaK NOJOOMS TPEYTOJILHUKOB 5
14 | Bropoii u TpeTHii Mpu3HaKy M0100Us TPEYTOJIbHUKOB 3
KonTtponsHas pabora Ne 3 1
I'maBa 3
Pemienue npsiMmoyroJibHbIX 14
TPeYroJbHNKOB
15 | MeTpuueckre COOTHOWIEHHSI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
16 | Teopema ITudaropa 5
KonTtponbHas padora Ne 4 1
17 | TpuronomeTpuyeckue GyHKIMH OCTPOTO YIJa IPsIMOYTOJIBHOTO 3

TPEyroJbHUKa




Homep
naparpaga

Conep:xkanue y4eOHOTO
MaTepHaJa

KoauuecTBO 4acoB

18 | Pemenue npssMOYrOJbHBIX TPEYTOJIBHUKOB 3
Kontposnbnas pabora Ne 5 1
I'nasa 4
MHOroyroJibHUKH. 10
[nomaas MHOTOYroJbHUKA
19 | MHOroyroJbHHUKH 1
20 [TonsiTHe TIOIIaA MHOTOYTOJILHUKA. 1
[Inomane npsAMOYyroJIbHUKA
21 | IInowaae napaiienorpamma 2
22 | IInomaas TpeyroabHUKa 2
23 | [Inomanp Tpanenun 3
KonTponbnas padorta Ne 6 1
IloBTOpEeHUe U cucTeMaTH3ALMA
y4eOHOT0 MaTepHaja 6
YnpakHeHus A TOBTOpPEHUS Kypca § Kiiacca 5
Kontponbnas padota Ne 7 1
IIpumepHoOe TeMaTHYECKOE IJIAHUPOBAHME.
I'eomerpus. 9 kiacc
(2 yaca B HezemO, BCEro 68 4acoB)
]
a &
®
2 = Conep:xanue yueOHOT0 KoanuectBo
S &
T 2 MarTepuaJa 4yacos
=
I'masa 1 16
Pemienue TpeyroJibHMKOB
1 CHHYC, KOCHHYC, TAHI'€HC M KOoTaHreHe yriaa ot 0 10 180 2
2 Teopema kocuHycOB 3
3 Teopema cuHyCcOB 3
4 Pemenue TpeyroiabsHIUKOB 3
5 DopMyJIbl AJ1 HAX0XKACHUS MJIOIAAN TPEYrOIbHUKA 4
Kontponbras padora Ne 1 1




]
a &
<
2 o Conep:kanue y4eOHOT0 Kouaun4yectBo
=
T 2 MaTepuaJja 4acoB
=
I'maBa 2 8
IIpaBWiIbLHBIE MHOTOYTOJIbHUKH
6 IIpaBuIbHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA 4
7 Jlnuna okpyxHoctu. [1nomane kpyra
Kontposnbnas padora Ne 2 1
I'naBa 3/lexapToBbI 11
KOOP/AMHATHI HA MJIOCKOCTH
8 Paccrosiare Mex 1y IByMsI TOUYKaMH € 33JaHHBIMUA KOOPIMHATAMHU. 3
KoopannaTsl cepeinHbl oTpe3Ka
9 VYpaBuenue Gurypol. YpaBHEHHE OKPY>KHOCTH 3
10 | YpaBHeHue npsimoi 2
11 | YrnoBoii koaddunmeHT npsamoit 2
KonrpospHas padora Ne 3 1
I'naBa 4
12
BexkTopsl
12 | [lonsTue BekTOpa 2
13 | KoopauHatsl BekTopa 1
14 | CnoxxeHue U BBIYUTaHUE BEKTOPOB 2
15 | YMHOXEHUE BEKTOpa Ha YUCIIO 3
16 | CkansspHOE IPOU3BEIECHUE BEKTOPOB 3
KonTtponsHas padota Ne 4 1
I'naBa 5. I'eomeTpuueckue 13
npeodpazoBaHus
17 | ABmxkenue (nepemerienue) purypsl. [lapannensHblii nepeHoc 4
18 | OceBas u nenrpanbHas cummeTpuu. [loBopor 4
19 | T'omorerus. [lonoOue uryp 4
KontpossHas padota Ne 5 1
IloBTOpPEHME
H CHCTEMATH3AINA 8
y4eOHOro MmarepuaJia
VYnpaxHeHus 171 IOBTOPEHUs Kypca 9 kiiacca 7
Kontponbnas padota Ne 6 1







