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Jlannast paboyas mporpamma

1.IHosacnumenvnas 3anucka
Mo Maremaruke s 7-9 KiaccoB pa3padoTaHa B COOTBETCTBHH C

TpeboBanusiMu DenepanbHOrO0 TOCYAAPCTBEHHOTO0 00pa30BaTENbHOTO CTAaHJApTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs, OCHOBHOII 00pa3oBaTelbHOI MPOrpaMMbl OCHOBHOIO OOIIero oOpa3oBaHUS IIKOJIBI M
MPUMEPHON y4eOHOH TPOrpaMMoOi 0 MaTeMaTUKE B OCHOBHOM IITKOJIE.

HUcnoandyembie YMK:
Jliis oO6ydenus B 7 — 9 kiaccax BeIOpaHa copepKaTellbHas JIMHUS

«Aunrebpa 7 kimacce» nop peaakuueit C.A. TelsikoBCKOro, aBTOPbI:
FO.H.Maxkapsrues, H.I'. Munniok, K.1. Hemkos,
C.b.CyBopoBa

«Aunrebpa 8 kimacce» noj peaakuued C.A. TensikoBCKOro, aBTOPbI:
F0.H.Maxkapsrues, H.I'. Munniok, K.1. Hemkos,

C.b.CyBopoBa

«Aunrebpa 9 kmacce» nox penakuueit C.A. TelsikoBCKOro, aBTOPHI:

0.H.Makapsrues, H.I'. Muntok, K.J1. Hemkos,

C.b.CyBopoBa

I'eometpus 7-9 JI.C.Atanacsan, B.®.byry3os, C.b.Kanomues, JI.C.Kucenéna,
O.I'.Ilo3HsK.

I'eomerpus 7-9 A.B.Iloropenos

YueOHbIH NJIaH HA U3YYEHHE MaTEMaTHKU B 7-9 KjlaccaX OCHOBHOM IIKOJIbI OTBOAMUT 6 y4EOHBIX
4acoB B HEJIEIIIO B TEUCHHE KaX10T0 rojja ooyueHus, scero 624 ypokon. I[Ipenmer - «MaremaTrka»
BKJIIOUAET pazienbl: «Anredpa» u «'eomeTpusi».

Pacnpeoenenue yueonozo epemenu (uacoe ¢ neoeio)

7 xnacc 8 Kiacc 9 kiacc Bcero
anreOpa 44 44 4u 416
reoMeTpus 24 24 24 208
NTOI'O 210 210 204 624

[Ipenmer «MaTtematuka» B 7 — 9 kiaccax BKIIIOYAeT B ce0sl HEKOTOPbIE BOIPOCH! apU(PMETUKH,
pa3BUBalOIINE YUCIOBYIO JIMHUIO 5—6 Ki1accoB, alreOpandeckuil Marepual, 3JieMEHTapHble (yHK-
LMY, DJIEMEHTHl BEPOSTHOCTHO-CTATUCTUYECKOW JIMHUM, a TaK)Ke€ TIEOMETPUYECKHH Marepua,
TPAAUIIUOHHO M3Y4arOTCs, CBKIIMA0BA TCOMETPUA, SJICMCHTLL BGKTOpHOfI anre6pH, TCOMETPUUCCKUC
npeoOpa3oBaHusl.

Paznen «Anrebpa» BKJIIOYaeT HEKOTOPbIE BOMPOCH apU(METHUKH, PAa3BUBAIOIINE YHCIOBYIO
JMHUIO 5—6 KJ1accoB, COOCTBEHHO alnredpanyecKuii MaTepua, 3IeMeHTapHble (QyHKIIHH.

B pamkax yueOHOro pasmena «l'eoMeTpus» TpaJULMOHHO H3Y4YalOTCs, €BKJIMJOBA I'€OMETPHS,
3JIEMEHTHI BEKTOPHOI anredpsl, reoMeTpuyeckre mpeoOpa3oBaHusl.

Martematuueckoe o00pa3oBaHHE SIBISETCS OO0S3aTENbHOM M HEOThEMJIEMOW dYacThio OOIIETro
o0pa3oBaHMs Ha BceX CTyHeHsIX mKobl. OOyueHne MaTeMaTuKe B OCHOBHOM IIKOJIE HAPaBIEHO Ha
JTOCTIDKEHHE CIISAYIOIINX Uelell:

dbopMHUpOBaHHE TPEJACTABICHUNH O MaTeMaTHKe, KaK YacTH OOIIEeYeIOBEYECKONH KYJIBTYPHI, O
3HAYUMOCTH MAaTEMATHKH B PA3BUTHH LIMBUIN3AIMU U COBPEMEHHOTO 00IIIECTBA;



pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBILIUICHUS, KYIbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY JKCIIEPUMEHTY;
(bopMHpOBaHNUE MHTEUIEKTYalbHOH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJI0JICHUIO
MBICIUTENbHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOIO OIIBITA;
BOCIIUTAaHHE KA4eCTB JMYHOCTH, OOECIEUMBAIOIINX COLUAIBHYI0 MOOMJIBHOCTB, CIIOCOOHOCTBH
IIPUHUMATH CAMOCTOSITENIbHBIE PEIICHMUS;
(bopMHpOBaHHE KaueCTB MBILUICHUS,, HEOOXOAUMBIX Ul aJlallTallud B COBPEMEHHOM HH(pOpMa-
LIUOHHOM OOIIIECTBE;
pa3BUTHE HHTEpECa K MAaTEMaTHIECKOMY TBOPUECTBY M MAaTEMaTHUYECKHX CIIOCOOHOCTEHH;
pa3BUTHE TMPEICTABICHUI O MaTeMaTHKE Kak (opMe ONMCAaHWA M METOJE TO3HAHUS ICHCTBU-
TEJIBHOCTH, CO3JaHME YCIOBUH A NPUOOpETEeHHs NMEePBOHAYAIbHOIO OINbITa MaTeMaTHYECKOro
MOJIETTUPOBAHUS;
¢dopmHpoBaHHe OOIMX CHOCOOOB MHTEIUIEKTYaJbHOW JEATENbHOCTH, XapaKTEpHBbIX IJs MaTe-
MaTHKH M SBJSIOIIMXCS. OCHOBOM IO3HABATEIBHOW KYJIbTYpPbI, 3HAUUMON JUIsl pa3iIMuYHBIX cdep
YeJIOBEUCCKON ICATCILHOCTH;
OBJIQ/ICHUE MAaTEMaTHYECKUMHU 3HAHUSAMH M YMEHUSAMH, HEOOXOIUMBIMHU [UIl MPOJOJKEHUS
00pa3oBaHMsl, U3YUYEHHs] CMEXHbIX AUCLUUIUINH, IPUMEHEHHSI B TOBCETHEBHOM JKU3HU;
co3nanue (hyHIaMeHTa JJIsi MaTeMaTHYeCKOro Pa3BUTHA, (POPMHUPOBAHUS MEXAHHW3MOB MBIIILIC-
HUS, XapaKTEPHBIX U MaTEMaTHUYECKOH 1€ATEIbHOCTH.
3aoauu:
OBJIAJIETh CHCTEMOH MaTeMaTW4YeCKUX 3HAHUM M YMEHHI, HEOOXOAMMBIX JUIsl NPUMEHEHHS B
MIPaKTUYECKON JAESITEIbHOCTH, U3YYEHUU CMEKHBIX JUCLMUILINH;
CIOCOOCTBOBATh MHTEIIEKTYaIbHOMY Pa3BUTHIO, (POPMUPOBATH KaueCcTBa, HEOOXOIMMBIC YEIOBEKY
JUIs  TOJHOLEHHOM KM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBbIE MaTeMaTHYECKON
NESTEIbHOCTH:  SICHOCTM W TOYHOCTH  MBICIM, MHTYMLIMM, JIOTUYECKOTO  MBILIUICHUS,
IIPOCTPAHCTBEHHBIX MPEJICTABICHHUH, CHOCOOHOCTH K MPEOAOJIEHUIO TPYIHOCTEH;
(dbopmMupoBaTh MpeACTaBIeHU 00 UACIX M METOJaX MAaTEMaTHKH KaK YHUBEPCAIHHOTO S3bIKa HAYKH
U TEXHUKH, CPEJICTBAX MOAEIUPOBAHUS SBJIECHUN U IIPOLIECCOB;
BOCHHUTBIBATh KYJIbTYpY JUYHOCTH, OTHOLIEHME K MaTeMaTHKE KaK 4YacTH OOIIeyelIoBEeYECKOM
KYJIbTYpbI, UTpatoIIel 0CO0YI0 poJib B OOIIIECTBEHHOM Pa3BUTHH.

2.IInanupyemovie pe3yibmanvl 0C60eHUA YUeOHO20 npeomema.

I/IsyquI/Ie MaT€MaTUKH B OCHOBHOM IIKOJIE JaeT BO3MOKHOCTh O6y‘IaIOH_II/IMC}I AOCTHUYb CIICAYIO-
X PE3yJIbTAaTOB PA3BUTUAAL

I B auunocmnom nanpaenenuu:

* YMEHHE SICHO, TOYHO, TPAaMOTHO M3J1araTh CBOU MBICIH B YCTHOW U TUCbMEHHOMN
pedn, IOHUMATh CMBICI IIOCTaBJICHHOM 3aJjaul, BBICTpauBaTh apryMEHTALMIO, IPUBOJAUTD
MIPUMEPBI U KOHTPIIPUMEDPBI;
* KpUTUYHOCTh MBIIIJICHHS, YMEHHUE PACllO3HABATh JIOTMYECKH HEKOPPEKTHBbIE  BbICKA3bIBAHUA,
OTJIMYATh TUMOTE3Y OT aKTa;
*IIpE/ICTAaBJICHUE O MaTeMaTHUECKOW Hayke Kak cdepe 4eI0BEeYeCKON IeATeNIbHOCTH, 00 ATanax ee
Pa3BUTHUS, O €€ 3HAYMMOCTH JJIs Pa3BUTHUS [IUBUIIU3AIINH;
*KpEaTUBHOCTb  MBILIUICHUS, HWHHUIMATHBA, HAXOJYUBOCTb, AaKTUBHOCTb MPH  pPELIEHUU
MaTeMaTHYeCKHX 3aj1ay;
*yMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MaTeMaTH4eCKO! AeATeNbHOCTH;
*CIIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTHYECKMX OOBEKTOB, 3ajad, PELICHHH,
pacCyXJIeHUH;
II B memanpeomemnom nanpaenenuu:



*  IepBOHAYaJbHBIC MPEACTABICHUS 00 UACAX M O METO/IaX MaTeMaTHKH KaK YHUBEPCATbHOM
A3BIKE HAYKU U TEXHUKHU, CPEICTBE MOJCINPOBAHNS SABJICHUHN U IIPOLIECCOB;

*  yYMEHHE BHJCTh MATEMaTHUYECKYIO 3a/lady B KOHTEKCTEe MPOOJEMHON CUTyallMM B APYTUX
JUCLIUIUINHAX, B OKPYXKAIOIIEH KU3HU;

*  yYMEHHE HaXOJIUTh B PA3JIMYHBIX UCTOUYHUKAX WHPOPMALNIO, HEOOXOIUMYIO JJIsl peIICHUs
MaTeMaTHYeCKUX MpoodiieM, MPEACTaBIIATh €€ B IOHATHON (opMe, IPUHUMATh PEIIEHUE B YCIOBUAX
HETOJIHOHN U N30BITOYHOM, TOUHOW M BEPOATHOCTHOW MH(POPMALINY;

*  yMEHHE IIOHMMAaTh M MCIIOJIb30BaTh MaTEMAaTUYECKHE CPEACTBA HarIsIHOCTH (rpaduxw,
Jyarpammbl, TaOJIHUIBI, CXEMBI U Ap.) U1 WUIFOCTPALlMU, UHTEPIIPETALlMU, apIyMEHTaLUH;

*  YMEHHE BbIIBUraTh TMIIOTE3bl IPU PELICHUH Y4eOHBIX 3a/1ad, OHMMATh HEOOXOAUMOCTb
UX IIPOBEPKH;

* yYMEHHME NPUMEHITh HHAYKTHBHbIE M JCIYKTUBHbBIE CHOCOOBI PpacCyXJIEHHH, BUIETb
pa3jIMYHbIC CTPATEruy PELIEHUs 3a/1a4;

* IIOHMMAaHHE CYLIHOCTH AJTOPUTMHMYECKHUX NPEANHCAHUNA M YMEHHE JNEHCTBOBAaTh B COOT-
BETCTBUHU C MPEJIOKEHHBIM aJITOPUTMOM;

*  YMEHHE CaMOCTOSITEIbHO CTaBUTh LI€JIM, BEIOUPATh U CO3/1aBaTh aIrOPUTMBI Ul PEIICHUs
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

*  YMEHHE IUIAHMPOBATh U OCYIIECTBIAThH ACATEIBHOCTD, HAIIPABJICHHYIO Ha PEUICHHUE 3a/1ad
HCCIJIEI0BATEIBCKOTO XapaKTepa;

Il B npeomemnom nanpaenenuu:

oBJIajieHue 0a30BBIM MOHATHHHBIM anmapaToM 110 OCHOBHBIM pa3jeiaM COJepKaHUs, MpeacTaBie-
HUE 00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YHCIO, TeoMeTpuyecKas Gpurypa, ypaBHeHue, QyHKIMS,
BEPOSTHOCTh) KaK Ba)KHEHIIMX MAaTEeMaTHYECKUX MOJIEJSAX, IMO3BOJIAIOLIMX OMHUCHIBATh U M3y4aTb
peanbHbIe POLECCHI U SBJICHHUS;

yMeHue paboTarh C MaTeMaTUYeCKMM TEKCTOM (AQHAJM3UPOBATh, M3BJIEKATh HEOOXOIUMYIO
nH(GOpMaIHIO), TPAMOTHO NMPUMEHATh MAaTEMAaTHUECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, MCIIOJIbB30-
BaTh PA3JINYHBIC SI3bIKK MaTEMAaTUKH;

YMEHHUE MPOBOJIUTH KJIaCCHU(PUKAIINHU, JIOTHUECKUE 0OOCHOBAaHUS, JOKA3aTeIbCTBA MAaTEMaTHUECKUX
YTBEPKICHUH;

YMEHHE paclo3HaBaTh BHUJIbl MaTEMaTHUECKUX YTBEP)KIEHUI (aKCHOMBI, ONPEAEIICHUs, TEOPEMBI U
Ip.), IpsIMbIE U OOpaTHBIE TEOPEMBI;

pa3BUTHE MPEICTABICHUNA O YUCIE U YUCIOBBIX CUCTEMax OT HATypajbHBIX IO IEHCTBUTEIBHBIX
4uCell, OBIaJCHUE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYMCIICHU;

OBJIaJICHHE CHMBOJBHBIM SI3bIKOM aIreOpbl, MPUEMAaMH BBIIIOJIHEHUS TOXKIECTBEHHBIX Mpeolpa-
30BaHU PALMOHAJIBHBIX BBIPAXKCHUH, PEIICHUs YpaBHEHUMN, CUCTEM YypPAaBHEHMI, HEPABEHCTB M
CUCTEM HEPABEHCTB, YMEHHE HUCIIOJIb30BaTh MACK KOOPAWHAT HA IUIOCKOCTU IJI MHTEPIPETALUU
YpaBHEHU, HEPaBEHCTB, CUCTEM, YMEHHE NMPUMEHATh airedpanyeckue mpeodpa3oBaHusl, anmapaT
YPaBHEHUH U HEPABEHCTB Ul PELICHUS 3a/1a4 U3 Pa3In4HbIX Pa3AeioB Kypca;

OBJIaJICHHE CUCTEMON (PYHKIMOHAIbHBIX NOHATUH, (PYHKIIMOHAIBHBIM S3BIKOM U CHMBOJIMKOM,
YMEHHE Ha OCHOBE (PYHKIIMOHAJIBHO-TpapHUUECKUX MpPEICTAaBICHUN ONUCHIBATh M AHAIM3HPOBATH
peanbHbIe 3aBUCHUMOCTH;

OBJIa/ICHUE OCHOBHBIMHU CIIOCOOAMHU TPEACTABICHUS U aHAJIH3a CTATUCTUYECKUX JAHHBIX; HAJM4Ke
MPEJCTaBICHUN O CTATUCTHMYECKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE M O Pa3JIMYHBIX CIOco0ax
WX U3YYEHHMS], O BEPOSITHOCTHBIX MOJIEIIAX;

OBJIAJICHUE TEOMETPUUYECKUM S3bIKOM, YMEHHE HCIIOJIb30BaTh €ro I OIUCAaHUA IIPEAMETOB
OKpY’KaloIIero MUpa, pa3BUTUE NMPOCTPAHCTBEHHBIX MPEACTABICHUNA U M300pa3UTENbHBIX YMEHHIH,
MpHOOpETEeHNE HABBIKOB FT€OMETPHUUECKUX TTOCTPOSHU;

YCBOCHHME CUCTEMaTHYECKUX 3HAaHUM O MIOCKUX (PUTYpax U UX CBOMCTBAX, a TAK)KE HA HATJISITHOM
YPOBHE — O IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEIaX, yMEHUE IPUMEHATh CHCTEMATUYECKUE 3HAHUS
0 HMX JUIsl pEIEHUs] TEOMETPUYECKHUX U IPAKTUYECKHX 3a]1a4;

YMEHUS U3MEPATh JUIMHBI OTPE3KOB, BEJIWYHMHBI YITIOB, UCIIOJIB30BaTh (POPMYIIBI A HAXOXKICHHS
NEPUMETPOB, IO U 00bEMOB reOMETPUIECKUX (pUryp;



yMEHUE MIPUMEHSTh U3yYEHHbIE TOHATHS, PE3YJIbTAThl, METOABI JUIsl PELICHU 3a7a4 MPAKTUUYECKOTO
XapakTepa W 3a/1a4 U3 CMEKHBIX JTUCIUIUIMH C UCTIOIb30BaHUEM MPU HEOOXOIUMOCTH CIPABOYHBIX
MaTepUajoB, KaJbKYISITOpa, KOMIIbIOTEpA.

Harypaabnblie uncaa. [I[podu. PannonajibHbie yncia

Yuenux nayuumca:
* MIOHUMATh OCOOCHHOCTHU JAECATUYHONW CUCTEMBbI CUHCIICHUS;
* OIIEpUPOBATH NOHATUSIMHU, CB3aHHBIMU C JIETUMOCTbIO HATYypaJIbHBIX YUCEI;
* BBIpAXKaTh YHCJIa B OKBUBAIEHTHBIX (popMax, BEIOMpas Hanbo1ee MOIXOASIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYyalluH;
* CPaBHUBATH M YIIOPAJOYNBATH PALIMOHATIBHBIC YUCIIA;
* BBIMOJIHATD BBIUMCIIEHUS C PALMOHAIBHBIMM YUCIAMH, COYETasl YCTHbIE U MUCbMEHHbIE MPUEMBI
BBIUUCIICHUH, TPUMEHEHNUE KAIbKYIATOPA;

* UCIOJIb30BATh IOHATHS U YMEHUSI, CBA3aHHBIE C IPONOPIIMOHAIIBHOCTBIO BEJIMYUH,
MPOIEHTaMH, B XOJI€ PEIICHH MaTeMAaTHYECKUX3a/1a4 U 33714 U3 CMEXHBIX IIPEIMETOB, BBITIOJ-
HSTh HECJIOXKHBIE IPAKTUYECKHUE PACUETHI.

Yuenuk nonyuum eozmodxncnocmo:
* I03HAKOMUTHCS € IO3ULIMOHHBIMUA CUCTEMaMM CUUCIIEHUSI C OCHOBAaHUSMM, OTJIMYHBIMU OT

10;

* yrIIyOUTh U Pa3BUTh MPEACTABICHUS O HATYPAIbHBIX YKCIaX U CBONCTBAX JCITUMOCTH;

* HAYYUTbHCS UCIOJIb30BATH MPUEMBI, PAlMOHAM3UPYIOLINE BHIYUCIEHUS, TPUOOPECTH NPU-
BBIUKY KOHTPOJIMPOBATH BHIYMCIICHUS, BBIOUPAs! MOAXOSAIIUHN ISl CUTYAIHH CrIoco0.

JlelicTBUTEILHbIE YHCJIA

Yuenuk nayuumcea:

* HCIOJIb30BATh HaYaJIbHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTEIbHBIX YHCET,

* OIIEpPUPOBAThH MTOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYMCIICHUSX.

Yuenux nonyuum ¢ozmodxcnocmp:

* pa3BUTH MPEJCTABICHUE O YHCIE M YUCIOBBIX CHUCTEMAax OT HATYPaJbHBIX JO JAEHCTBUTEIBHBIX
4KCEll; O POJIU BBIYUCIIEHUN B IIPAKTHKE;

* pa3BUTh U YIIyOUTh 3HAHUS O JECATUYHOM 3aIUCH JEHCTBUTENBHBIX yucel (MEPUOAUYECKHE U
HEeNepuoJuuecKue Ipodu).

N3mepenus, npudankeHnsl, OLeHKH

Yuenuk nayuumesn:

* HCIIOJIB30BAaTh B XOJI€ PELICHMs 3a/ay 3JEMEHTAapHbIE IMPEICTaBICHUs, CBA3aHHbIE ¢ MPUOIH-
KEHHBIMU 3HAYCHUSIMH BEJINYMH.

Yuenuk nonyuum eozmodxncnocmo:

* [IOHATh, YTO YKCIIOBBIE JAHHBIE, KOTOPbIE UCHOJIB3YIOTCA JUISl XapaKTEPUCTHKH OOBEKTOB OKpY-
KAIOIIET0 MUPA, SIBJISIFOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO MO 3aMUCH MPUOIMKEHHBIX
3HA4eHUH, cojepXkaluxcsi B MHPOPMALMOHHBIX HCTOYHMKAX, MOXKHO CYIUTh O IOIPEIIHOCTH
MPUOIIKEHNUS;

* IOHATH, YTO MOTPEIIHOCTh PE3yIbTaTa BHIYNCICHUH JOKHA ObITh COM3MEPHMA C MOTPELIHOCTHIO
HCXOJHBIX TAHHBIX.

Auredpanyeckune BbIpasKeHUs

Yuenuk nayuumcea:

* OTIEPUPOBATh TOHATUAMHU «TOXKIECTBO», «TOKIECTBEHHOE IpeoOpa3zoBaHME», pellaTh 3aJauu,
coJieprkalire OyKBeHHbIe JaHHbIE; padoTaTh ¢ (hopMyIaMu;

* BBIMOJIHATh TPe0oOpa30BaHUs BBIPAKEHUH, COIEPIKALIMX CTETEHU C LENbIMH IOKa3aTelsMU U
KBaJIpaTHbIE KOPHH;

* BBIMOJIHATh TOXJ/IECTBEHHbIE NPEoOpa3oBaHMs PAllMOHAJIBHBIX BBIPAKEHUNH HA OCHOBE IPaBHII
NEeHCTBHUI HaJl MHOTOWIEHAMHU U alre0pandyeckuMu Jpo0siMu;

* BBIIIOJIHATD PA3JI0)KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.




Yuenux nonyuum ¢ozmodxcrnocme nayuumupca:

* BBIMOJIHATH MHOT'OIIIArOBbIe IPe0OPa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUN, TPUMEHSISI LIMPOKUIL
HaOOp croco00B U MPUEMOB;

* IPUMEHSATh TOKJECTBEHHBIE PEOOpa30BaHMsl Ul PELICHUS 3a7a4 U3 pa3IMuHbIX pa3zelioB Kypca
(HampuMep, A1 HaXOXKACHUST HanOOJIbIIEr0/HAaMMEHBIIIET0 3HAYEHUS BBIPAKCHUS).

YpaBHeHust

Yuenuk nayuumeca:

* pelaTh OCHOBHBIE BMJIbl PALlMOHAIBHBIX YPABHEHUH C OJHON MEPEMEHHON, CUCTEMBI ABYX ypaB-
HEHUH C IByMsI IEPEMEHHBIMY;

* IOHUMAaTh ypaBHEHHE KaK BaKHEHIYI0 MaTeMaTHUYECKyI0 MOJENb JUIsl ONMHUCAHUS U HU3Y4YEHHUs
pa3HOOOpa3HBIX PeabHBIX CUTYAIM, PEIIaTh TEKCTOBBIC 33/1a4H alNreOpanyecKuM METOJI0M;

* IPUMEHATh TpauuecKue MpeICTaBIeHUs s MCCIEeIOBAHUs YpaBHEHMH, MCCIEIOBAaHUS U pe-
LIEHUSI CUCTEM YpaBHEHUH C IByMsI IEPEMEHHBIMHU.

Yuenuk nonyuum eozmoxncnocmo:

* OBJAJIETh CHELMAIBHBIMU IMPUEMAMM PEIICHUS YpPAaBHEHUNM M CHCTEM YpPaBHEHM; YBEPEHHO
IPUMEHATh anmnapaT ypaBHEHMH JJIs pellleHHs] pa3sHOOOpa3HbIX 3ajjauy M3 MaTeMaTHUKU, CMEXHbIX
[IPEIMETOB, IPAKTUKH;

* IPUMEHATh TpapUuecKue IMPEACTaBICHUS [Js HCCIEAOBAaHUS YPaBHEHUH, CUCTEM YpaBHEHMH,
coJiepKaux OyKBeHHbIE KOO PUITUESHTHI.

HepaBencrBa

Yuenuk nayuumcsa:

* [IOHUMATh U NPUMEHATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

* peliath JMHEHHBbIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HMX CHUCTEMbI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C ONOPO Ha rpaduyecKkue NpeaACcTaBICHUs;

* IPUMEHSATH anmnapaT HEPaBEHCTB JUIs PELICHMs 3a/1a4 U3 pa3JInYHbIX pa3J/ieoB Kypca.

Yuenuk nonyuum ¢03moxcnocmsy nayuumapca:

* pa3HOOOpa3HBIM TpUEMaM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO IMPHMEHATH ammapar Hepa-
BEHCTB JUI PELICHUs pa3HOOOpa3HbIX MaTeMaTHYECKHMX 3a/ad M 3a]ad U3 CMEXHBIX IpPeAMETOB,
MPaKTUKU;

* IPUMEHATh Tpaduueckre MperCTaBIeHUs s MCCIEeOBAHUS HEPAaBEHCTB, CUCTEM HEPABEHCTB,
coJiepKalnx OyKBEeHHbIE KOO(PPUIIUESHTHI.

OcHoBHbIe OHATHSA. YHCI0BBIC PYHKIIUH

Yuenuk nayuumcea:

* IOHUMATh M MCIIOJb30BaTh (DYHKIIMOHAIBHBIE MOHATUS U S3bIK (TEPMUHBI, CUMBOJIUYECKUE 000-
3HAYEHUS);

* CTPOMTH TpaUKH 3JIEMEHTApPHBIX (YHKLUH; HCCIEAOBaTh CBOMCTBAa YUCIOBBIX (DYHKIUI Ha
OCHOBE M3yY€HUs OBEICHUS UX TPaPUKOB;

* IOHUMaTh (YHKIMIO KaK BaKHEHIIYI0O MaTeMaTHUYECKYI0 MOJENb Ul OMUCAHUS MPOIECCOB U
SIBJIGHUN OKPYXKAIOIIEro MUpPa, IPUMEHITh (QYHKIIMOHATIBHBIN A3BIK JJIS1 OMMCAHUS U HCCIEA0BaHUS
3aBUCUMOCTEH MEXy (PU3MUECKUMH BETMUYMHAMU.

Yuenuk nonyuum eozmodxncnocms nayyumoca:

* IPOBOJIUTH UCCIIEIOBaHUS, CBA3aHHBIE C M3yUYE€HUEM CBOMCTB (DYHKLUH, B TOM YHCJE C MCIOJb-
30BaHHEM KOMIIbIOTEpA; HAa OCHOBE I'paMKOB H3YUEHHBIX (PYHKUIHUN CTPOUTH OoJiee CIIOXKHBIE
rpaduku (KyCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMIY TOUKAMH U T. I1.);

* HCIIOJIb30BaTh (PYHKIIMOHAIbHBIE MPEICTaBICHUS] M CBOMCTBA (PYHKIMH AJis pelleHHs] MaTema-
TUYECKHX 33]1a4 U3 Pa3IMYHbIX pa3AesioB Kypca.

YucioBble MOC/I€10BATEILHOCTH

Yuenuk nayuumesn:

* IOHUMAaTh M MCMOJIb30BaTh SI3bIK IMOCIIENOBATEIbHOCTENH (TEPMUHBI, CUMBOJIMYECKUE 0003HaAUe-
HUSA);




* IPUMEHATH (POPMYIIBI, CBA3aHHBIE C APU(PMETUIECKON M TeOMETPUUECKOI Mporpeccueit, u amma-
pat, chopMUPOBAHHBIN NMPU U3YYEHUH JIPYTHX Pa3/IeioB Kypca, K PEelIeHUIO 3a7ad, B TOM YHCIe ¢
KOHTEKCTOM U3 peaIbHOM JKU3HMU.

Yuenuk nonyuum 603moxcnocme nayuumopca:

* pemiaTh KOMOMHHMPOBAHHBIC 334l C MPUMEHEHHEM (HOPMYJ N-rO WieHAa U CYMMBI INEPBBIX N
YJICHOB apU(PMETHUECKON U reOMETPHUUECKOMN MPOrpeccuu, MPUMEHsS MPHU 3TOM ammapar ypaBHe-
HUW U HEPABEHCTB;

* IOHUMATh apUPMETUYECKYI0 U TEOMETPHUYECKYI0 MPOTPEecCHI0 Kak (YHKIIMM HaTypalbHOTO
apryMeHTa; CBA3BIBATh apU(PMETUUECKYIO IIPOTPECCUIO C TMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C
JKCIIOHEHIIMAJIBHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

Yuenux _nayuumcsa vicnonb3oBath NMpocTeliye crnocoObl MPEICTaBICHUS U aHalu3a CTaTHUCTUYe-
CKHX JIaHHBIX.

Yuenux noayuumBo3MoKHOCTBL TPUOOPECTH MEPBOHAYATIBHBINA ONBIT OPraHU3alKU cOopa JaHHbBIX
IIpY TPOBEACHUM OIpoca OOLIECTBEHHOI'O MHEHUS, OCYIIECTBISATh HX aHAJINU3, IMPEACTABIISATH
Pe3yNbTaThl OMpOca B BUAE TAOIUIIbI, JUATPAMMBI.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD

Yuenux HayumTess HaX0AUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4aliHOI'O COOBITHS.
Yuenux noayunT BO3MOKHOCTH NMPUOOPECTH OMBIT MPOBEACHUS CIy4YallHBIX SKCIEPHUMEHTOB, B
TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPHOTO MOJEIMPOBAHUS, HHTEPIIPETALIMU UX PE3YyJIbTaTOB.
KomOunaropuka

Yuenuxk HayumrTcsl pemiaTh KOMOMHATOpPHBIE 3aJaud Ha HAXOXKICHUE YHCIa OOBEKTOB WIIH
KOMOUWHAIIUH.

Yuenux 1moJyYHT BO3MOKHOCTH HAYYUTBHLCH HEKOTOPBIM CIIELUAIbHBIM IMpUEMAM pEIIECHUs
KOMOMHATOPHBIX 3a/1a4.

Harasignasi reomerpust

Yuenux nayuurcs:

* pacIlO3HaBaTh HA YEPTE)KaX, PUCYHKAX, MOJEISAX U B OKPYKAIOLIEM MHpE INIOCKHE W IPOCTPaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPBI;

* BBIYUCIIATH 00BEM NMPSAMOYTOJIBHOTO Mapalljiesienumnesaa.

Yuenux noay4nT BO3MOKHOCTD:

* HAyYUTHCS BBIUYUCIATH O0BEMBI IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYp, COCTABICHHBIX M3
IIPSIMOYTOJIBHBIX NTapalIeNICIUIIE0B;

* pacrio3HaBaTh pPa3BEPTKU KyOa, MPSAMOYTOJILHOTO Mapaljiesienuineaa, NpaBUIbHOM MHpaMUIbL,
LUJIMHIpPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYroJbHOTO Mapaliesenunena;

* OIPENENSATh 10 JTUHEHHBIM pa3MepaM pa3BEPTKHU (PUTYpHI JIMHEHWHBIE pa3Mepbl caMoil QPUTYpHI U
Hao0opoT;

* YTIyOUTh ¥ Pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX;

* HAYYUTHCS IPUMEHSATD MOHATHE PAa3BEPTKU J1JIs1 BHIIOJIHEHUSI IPAKTUYECKUX PACUETOB.

I'eomeTpuuyeckue purypsl

Yuenux nayunres:

* [10JIb30BATHCS SI3BIKOM I'€OMETPHUHM JJIS ONMUCAHUS MPEAMETOB OKPYKAIOIIEro MHpa U MX B3aWM-
HOT'O PacIoJIOKEHUS;

* pacrno3HaBaTh W M300pa)kaTh HAa YEpPTEKax M PUCYHKAX reoMeTpuyeckue QUrypbl U ux KoH(U-
rypaiuu;

* HaXOJIUTh 3HAYECHUSI UTMH JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX OTHOLIEHMS, IPaJyCHYIO MEPY YIJIOB
ot 0° no 180°, mpumeHss onpeAeaeHus, CBOMCTBA U MPU3HAKUA (PUTYP U UX DJIEMEHTOB, OTHOIICHUS
¢uryp (paBeHCTBO, 110,100ME, CHMMETPHUH, TOBOPOT, NapaljIeNIbHbINA MEPEHOC);

* OIIEPUPOBATH C HAYAIbHBIMU MOHITUSIMH TPUTOHOMETPHUH U BBIMOJIHATH dJIEMEHTapHbIE Olepaluu
HaJ QYHKIMSIMHU YTIIOB;




* pemiaTh 3aJa4M Ha J0Ka3aTelbCTBO, OMUPAsCh HA N3yUYEHHBIC CBOMCTBA QUTYpP U OTHOIIIE-
HUW MEXTy HIMU U TIPUMEHSIS U3YYCHHBIC METO/IbI JIOKAa3aTeIIbCTB;

* pemaTh HEeCIOXKHbBIE 33]]a41 HA TIOCTPOCHUE, PUMEHSSI OCHOBHBIC AITOPUTMBI IIOCTPOSHUS
C MOMOIIBIO [IUPKYJIS U JIMHCUKH,

* pemaTh MPOCTEHIINE TIIAHUMETPUIECKIE 3a/1a4H B IPOCTPAHCTBE.
Yuenux nmonyuuT Bo3MOKHOCTD:
* OBJIQJICTh METOJIAMU PEIICHUS 33724 Ha BBIUMCIICHHS M I0KA3aTeIhCTBA: METOJOM OT IMPOTUBHOTO,
METOJIOM IOA00HS, METO0M Iiepedopa BapUaHTOB U METOJOM I'€OMETPHYECKUX MECT TOUCK;
* IPUOOPECTU OMBIT MPUMEHEHHS anreOpandeckoro M TPUTOHOMETPUYECKOTrO ammapara W ujei
JIBHKCHHSI TIPH PEIICHHH TCOMETPHUYSCKUX 3a71ad;
* OBJIQJICTh TPATUIIMOHHON CXEMOW peIIeHHs 3a/lad Ha MOCTPOCHHE C MOMOIIBI0 LUPKYIS U JIH-
HEHKH:aHaJIU3, IOCTPOCHHUE, IOKA3aTeIbCTBO U UCCIICI0BAHUE;
* HAYYUTHCS pelIaTh 3a7adyd HAa TOCTPOCHUEMETOJOMI€OMETPUIECKOTOMECTATOUYEK U METO-
JIOMIIO00M;
* IPUOOPECTU OMBIT MCCIEAOBAHUS CBOWCTB TUIAHUMETPUUYECKUX (DUTYP C MTOMOIIBI0 KOMITBIOTEP-
HBIX IIPOrPaMM;
* MPUOOPECTH OIBIT BBHIMOJIHEHHSI MPOEKTOB 1Mo TeMaM «[ eomeTpuueckue mpeoOpa3oBaHUs Ha
IocKoCcThY, «[locTpoeHre OTPE3KOB 10 hopMyIIey.

N3mepeHne reoMmeTpu4ecKUX BeJTUYMH

Yuenux nayuurcs:

* HCMOJB30BaTh CBOMCTBA U3MEPEHUS JUIMH, TIOMAACH U YIJIOB MIPH PEUICHUM 3a/1a4 Ha HaXOXe-
HUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, IJIMHBI 1YyTH OKPY>KHOCTH, TPalyCHON MEpHI yria;

* BBIYUCJISTH IUIONIA/IA TPEYTOJIBbHUKOB, MPSIMOYTOJLHUKOB, TApAJIJICIIONPAMMOB, TPAIEIHi, KPyTOB
U CEKTOPOB;

* BBIYUCJISTH JUIMHY OKPY>KHOCTH, JUTMHY IYTH OKPY>KHOCTH;

* BBIYHCIIATH JJIMHBI JTIUHEHHBIX 3JIEMEHTOB (PUTYp U MX YIJIbl, UCHOJB3YS (OPMYIbI JAJIUHBI OK-
PYKHOCTH U JUIUHBI JYTH OKPYXKHOCTH, POPMYIIBI TUIOMAAEH GUryp;

* pemaTh 3aJa4d Ha JO0Ka3aTeNbCTBO C HCIOJb30BaHHEM (OPMYI JIUHBI OKPYKHOCTH W JITHHBI
JyTH OKPY>KHOCTH, GOpMYIT TUIOIIaAe Quryp;

* pemaTh NPakTHUYECKHE 3a/1a4H, CBI3aHHBIE C HAXOXKIEHUEM I€OMETPUIECKUX BETUYHH (MCTIONIb3YS
MpU HEOOXOIMMOCTHU CITPABOYHHUKHU U TEXHUYECKUE CPE/ICTBA).

Yuenuk n1o1y4uT BO3MOKHOCTH HAYYNTHCH:

* BBIYUCIIATH TIOMAIU (DUTYp, COCTABICHHBIX U3 JBYX WM O0Jee MPSMOYTOJILHUKOB, Mapajliesno-
IrPaMMOB, TPEYTOJIbHUKOB, KPyTa U CEKTOpa;

* BBIYUCJISTH TUIONIAM MHOTOYTOJIbHUKOB, WCIIONB3Ysl OTHOIIEHUSI PABHOBEIUKOCTH U PABHOCOC-
TaBJIEHHOCTH;

* MPUMEHATH anreOpandecKuii 1 TPUTOHOMETPUUECKHUH armapaT U HACH JABUKCHUS TIPU PEIICHUH
3a/1a4 Ha BBIUMCIICHUE IJI0MIAIei MHOTOYTOJIbHUKOB.

Koopaunarsi

Yuenuk nayuurcsa:

® BBIYUCIISITH JJINHY 0Tpe31<a 110 KOOp)II/IHaTaM €0 KOHI OB, BBIYHCIIATH KOOp)II/IHaTI)I Cepe)II/IHI)I
OTpE3Ka;

* HCNOJb30BaTh KOOPAMHATHBIN METOJ JUI N3yYEHHUs CBOWCTB MPAMBIX U OKPYKHOCTEH.

Yuenuk noayuyuTBO3MOKHOCTD:

* OBJIAACTH KOOpHI/IHaTHI)IM METOAOM peHIeHI/IH 3aJa4 Ha BBIYUCJICHUS U JOKa3aTCJIbCTBA,

* IPUOOPECTU OMBIT WCMOJIB30BAHUS KOMIBIOTEPHBIX MPOTpaMM [UIsl aHAJIH3a YaCTHBIX CIy4yaeB
B3aMMHOTI'0 PaCIOJIOKEHUS OKPYKHOCTEN U MPSMBIX;

* IPUOOPECTU OIBIT BHITIOJHEHHS MPOEKTOB Ha TeMy «lIpuMeHeHue KOOPAWHATHOTO METOola MpHU
peleHu  3a/1a4 Ha BBIUYMCIICHUS U JOKA3aTeIbCTBAY.




BekTopsl

Yuenuk nayuurcsa:

* OIIEPUPOBATh C BEKTOPAMH: HAXOAWTh CYMMY W Pa3HOCTh JBYX BEKTOPOB, 3a/JIaHHBIX T'€OMETPH-
YECKU, HAXOJIUTh BEKTOP, PABHBII MPOU3BEACHUIO 33/IaHHOTO BEKTOPA HA YUCIIO;

* HAXOJWTh JUISI BEKTOPOB, 3aJaHHBIX KOOpPJIWHATAMH: JIMHY BEKTOpPa, KOOPJAWHATHI CYMMBI H
pa3HOCTH IBYX U 00Jiee BEKTOPOB, KOOPAMHATHI MPOW3BEICHUSI BEKTOPA HA YUCIIO, TIPUMEHSS TIPH
HEOOXOMMOCTH COUYETATEIIbHBIN, IEPEMECTUTEIBHBIA U PACIIPEICIUTEIbHBIN 3aKOHBI;

¢ BBIYUCIIATH CKaHHpHOG HpOI/I3BCl[€HI/Ie BeKTOpOB, HaXOIUTh YI‘OJI MC)KI[y BCKTOpaMI/I, yCTaHaBJII/I-
BaTh MEPICHIUKYIIPHOCTD MPSIMBIX.

Yuyenuxk noayuuTBO3MOKHOCTD:

* OBJIQJIETh BEKTOPHBIM METOJIOM JJIS PEIICHUS 3a/1a4 Ha BBIUMCIICHUS U JOKA3aTeIIbCTBA;

b HpI/IO6p€CTI/I OIIBIT BBIIIOJIHCHUS HpOCKTOB Ha TeMy ((HpI/IMCHeHI/Ie BeKTOpHOI‘O MEeTOoaa HpI/I pe—
IIEHUH 3a]a4 Ha BEIYUCIIEHUS U JOKA3aTEILCTBAY.

3.Cooeprcanue yuedHo020 npeomema

AJITEBPA
AsiredOpanyeckue BbIpasKeHMsI.

BykBeHHBIE BBIpa)KEHUS (BBIPAKEHUS C NTEpeMeHHBIMH). UncIoBoe 3HaueHHnEe OYKBEHHOTO BBIpaXe-
Hus. JlomycTumele 3HaueHus nepeMeHHsbIX. IloacranoBka

BBIpaXEHUI BMecTO nepemMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXKEHHIl Ha OCHOBE CBOMCTB
apupmeTnyeckux AercTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToXAEeCTBO.

CreneHb ¢ HaTypalbHBIM IOKa3aTesleM U ee cBoiicTBa. OnHOWIEHbl U MHOrowieHbl. CTeneHb
MHoroujeHa. CioxeHue, BBIYUTAHUE, YMHOKEHNE MHOIOWICHOB. DOPMYIIbl COKPAILIEHHOTO YMHO-
KEHMS: KBaJpaT CyMMbl U KBaapaT pasHoctu. Dopmyna pasHocTu KBajapatoB. [IpeoOpasoBanue
LIEJIOr0 BBIPAXEHHUSI B MHOIOWIEH. Pa3iiokeHne MHOIOWIEHOB Ha MHOXUTEIU. MHOTIOWIEHBI ¢
oHOM nepemeHHoi. Kopenb MHOrowsieHa. KBajgpaTHbIi TpEXWIECH; pas3IoKEHUE KBaPATHOIO TPeX-
YJIEHA HA MHOXKUTEIIH.

Anrebpanyeckass ApoOb. OCHOBHOE CBOMCTBO anreOpanueckoil apoOu. CiokeHue, BbIUMTAHUE,
YMHOXXEHUeE, JeJieHne are0Opanyeckux Apooeil. CTeneHs ¢ 1ebIM M0Ka3aTeleM U ee CBOWCTBA.
PanmonanbHble BbIpaykeHUS M UX IpeoOpa3zoBaHus. J{okazaTeabCTBO TOXKIECTB.

KBanpartusie kopHu. CBoiicTBa apu(pMETHUECKMX KBAJpPaTHBIX KOPHEM W HX MpPUMEHEHHE K
MpeoOpa30BAHUIO YUCIIOBBIX BbIPAXKEHUI U BHIYMCICHUSIM.

YpaBHeHus.

VYpaBHeHue ¢ ogHol nepeMeHHoi. KopeHb ypaBHeHUs. CBOMCTBA YMCIOBBIX PaBEHCTB. PaBHOCHIIB-
HOCTb YpaBHEHUM.

JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHME: (QopMmyia KOpHEH KBaJpaTHOTO YpaBHEHMS.
Teopema Buera. Pemienne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM U KBagpaTHbIM. IIpumepsl pe-
LIeHHs] YpaBHEHUI TpeThel U ueTBepTol cTeneHu. Pemenue 1poOHO-paliioHaIbHBIX YPaBHEHUH.
VYpaBHeHHE C JIByMs NepeMEHHbIMU. JIMHEHHOE ypaBHEHHME C JIByMs IEPEMEHHBIMH, IPUMEPHI
penIeHusl ypaBHEHH B LENbIX YACIIAX.

Cucrema ypaBHEHHH ¢ JByMs NepeMEHHBIMU. PaBHOCHMIBHOCTE cucTeM. CUCTEMBI IBYX JTMHEWHBIX
YPAaBHEHUH C JIBYMs NIEPEMEHHBIMH; PEIICHUE IMOJCTAaHOBKOM M ciiokeHueM. [IpuMepsl pemenus
CHCTEM HEIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Pemrenue TekCTOBBIX 33724 aNreOpandecKuM CIIOCOOOM.

JlekapToBbI KOOpAMHATHl Ha IUIOCKOCTH. ['paduueckas uHTepmperanys ypaBHEHHUS C JBYMs
nepeMeHHbIMH. ['paduk JIHHEHHOTO ypaBHEHHS C JBYMSI NEPEMEHHBIMH; YIJIOBOM K03(UIMEHT
NpsIMOi; ycJOBHE MapajuIeNbHOCTH MpAMBIX. ['paduku mpocTeHmux HETMHEWHBIX ypaBHEHMM:
napaboia, runep6osna, okpyx HocTh. ['paduueckas uHTEepHpeTanusi CUCTEM ypaBHEHUH C JBYMS
[IEPEMEHHBIMU.

HepaseHncrsa.



UucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM niepeMeHHON. PaBHOCHMIIBHOCTD
HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOM NepeMeHHON. KBagpaTHbie HepaBeHCTBA. CUCTEMBI
HEPABEHCTB C OJIHOI MEPEMEHHOM.

DyHKUNH

OcHOBHbBIE IOHATHS.

3aBucUMOCTH MeXIy BenuuuHaMu. [lonsatue ¢ynkuuu. OO65acTh ompeneiaeHuss U MHOMXKECTBO
3HayeHud ¢yHkuumu. CrocoObl 3amanus ¢yHkuuu. 'padux Qynkiuu. CpoiicTBa (QyHKIHMH, HX
otoOpaxenue Ha rpaduke. [Ipumepsl rpapukoB 3aBHCHUMOCTEH, OTpPaKaIOIIMX peajbHbIE IMPO-
L[ECCBI.

YucaoBble yHKIUM.

ODYHKIHMH, ONMMCHIBAIOIINE IPSIMYIO M 00paTHYIO MPOMOPIUOHAIBHBIE 3aBUCHIMOCTH, UX Ipaduku u
cBoiicTBa. JIuneitnas ¢ynkuus, ee rpaduk u cBoicTBa. KBagpatuunas (ynkmus, ee rpaduk u
cBoiicTBa. CTeneHHble QYHKIMHM C HATYpaJIbHBIMU MMOKa3aTelnsMu 2 U 3, uX rpaduku ¥ CBOWCTBA.
I'padpuxu ynxkuuu y = Ixl

YucioBble MOC/I€10BATEIHLHOCTH.

[ToHATHE YUCITOBOM MOCIIEIOBATENLHOCTH. 3a/laHUe IMOCIEI0BATEILHOCTH PEKYPPEHTHOH (hopmy-
JI0# 1 (HOPMYIIOH JI-TO YJIeHA.

Apudmernueckas u reomerpuueckas mnporpeccud. Dopmynbl J-ro uigeHa apuPMETHUYECKOH H
TE€OMETPHUYECKOHN TIPOTPECCHii, CYMMBI TIEPBBIX nWICHOB. M300paxeHne YWICHOB apu(hMETUICCKON H
TeOMETPUUYECKON MPOrpeccuil TOUYKaMH KOOPAMHATHON IIOCKOCTH. JIMHEHHBIM M SKCIIOHEHIIU-
anbHbIN pocT. CII0KHBIE TPOLIEHTHI.

BeposiITHOCTH U CTATHCTHKA

OnucarejibHas CTATHCTHKA.

IIpencraBnenue naHHBIX B BHJE Tabmaul, auarpamm, rpaguko. CiydaiiHas n3meHuuBocTb. Cta-
TUCTHYECKUE XaPaKTEPUCTUKH Habopa JaHHBIX: CpeJHee apuPMEeTHIECKOe, MeIaHa, HanoobIIee
U HauMeHblIllee 3HaueHus1, pa3max. [IpencraBienue o BHIOOPOUHOM UCCIIEOBAHUM.

Cay4aiinble COOBITHSI U BEPOSTHOCTD.

[TonsaTue o ciyyaifHOM ombITe U cay4aiiHOM coObITHH. YacToTa cirydaitHoro coobitus. Cratuctuye-
CKU MOJXOJ K MOHATHIO BEPOSATHOCTU. BeposTHOCTH MPOTUBOIONIOKHBIX COOBITHIL. JlocTOBEpHBIE
U HEBO3MOXHbIE CcoOObITUSA. PaBHOBO3MOXXHOCTH coObITHH. Kiaccuuyeckoe —omnpezneneHue
BEPOSITHOCTH.

Komo0unnaropuka.

Pemenne koMOMHATOpHBIX 3aja4 nepebopoM BapuaHTOB. KOoMOMHATOpHOE NMpaBUIO YMHOXKEHHUS.
IlepecTanoBKkHU U (pakTOpUAa.

I'EOMETPUA

Harnsignas reomerpust

Harnsiinelie npenctaBieHus o GUrypax Ha MIIOCKOCTH: MpsiMasi, OTPE30K, JIyd, YroJ, JoMaHasi, MHO-
TOYTOJIbHUK, OKPYXHOCTb, KPYr. UeThIpeXyroiabHUK, NPAMOYTOJIbHHK, KBaapaT. TpeyroJbHUK,
BUJIBI TPEYroJbHUKOB. IIpaBuiibHbIE MHOTOYrojbHHUKH. M300paxkeHHe reoMeTpudeckux Quryp.
B3anMHOe pacnionoxeHue IByX NpsIMBbIX, IBYX OKPYKHOCTEH, IPAMON U OKPY’KHOCTH.

JnvnHa orpeska, nomaHou. Ilepumerp MHOroyronsHuka. Enuauiel usmepenus nnuHsl. M3mepenue
JUIMHBI OTPE3Ka, TOCTPOCHHUE OTPE3KA 3aJaHHON JUTMHBI.

Buns! yrios. I'panycHas mepa yria. M3mepeHne U mocTpoeHUe yrioB ¢ IIOMOIIBIO TPAHCIIOPTUPA.
[Tonatue miomany (GUrypsl; €AMHUIBI H3MepeHHs Iuomaau. [lnomans MNpsSMOYrolbpHUKA WU
wiomanas keajapara. I[lpubmmxeHHoe u3MepeHue IUIomane ¢uryp Ha Kieryatoil Oymare.
PaBHoBenmkue purypsr.

Harnsioaele mpenacTaBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, mHapauienenumnesa, npusMa,
nupamua, map, cepa, Konyc, munHAp. M3o0paxkenre npoctpaHcTBeHHbIX (uryp. Ilpumepsi ce-
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yeHuil. MHororpanHuku. IIpaBuibHble MHOrOrpaHHuKd. IIpuMepbl pa3BepTOK MHOIOTPaHHUKOB,
LIUIMHIpPA U KOHYCA.

[Tonsarue o6bema; equHULBEI 00beMa. OOBEM MPSIMOYTOIBHOTO NapaJljieNenuena, Kyoa.

[Tonatue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas W 3epKaibHas cummerpuu. M3o0paxenue
CUMMETPUYHBIX (QUryp.

I'eomerpuueckne purypsi.

[Ipsimble u yrasl. Touka, npsiMast, IOCKOCTb. OTpe30K, jyd. Yros. Buasl yrinos. BepTukanbHbie u
CMEKHBIE yriibl. buccekrpuca yria.

[TapamnensHble U nepecekarommecs npsamele. [lepnenaukynsapHelie npsmMeie. TeopeMsl 0 napamieib-
HOCTH W NEPHEHAMKYIIPHOCTU NpsAMBIX. lleprnenaukynsap u HakiaoHHas K npsmon. CepenuHHBIN
MEPIEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOMCTBa OMCCEKTPHUCH! yIia M CEPEAMHHOTO MEPIEHANKYIsApa K
OTpE3KY.

Tpeyronsauk. Beicota, Menuana, buccekTpuca, Cpeinss JUHUSA TPeyrojibHuKa. PaBHOOEeApEeHHbIE U
PaBHOCTOPOHHUE TPEYroJIbHUKHM; CBOWCTBA M IPU3HAKU PABHOOEAPEHHOro TpeyrojbHuka. Ilpus-
HAaKM paBEHCTBA TPEYrojabHUKOB. HepaBeHCTBO TpeyroapHuka. COOTHOLIEHMS MEXy CTOPOHAMHU U
yriaamu TpeyrosibHuka. CyMma YIJIOB TpeyrosibHMKa. BHemHue yriasl TpeyroiabHuka. Teopema
@aneca. [logobue TpeyronbuukoB. [Ipusznaku momobus TpeyronbHHKOB. Teopema Iludaropa.
CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOrO yrja MpsIMOYTrOJbHOIO TPEYroiibHUKa U yriaoB oT 0
no 180°; mpuBeneHue Kk octpomy yriy. PenieHue nmpsMOYrosibHbIX TPeYrojbHHMKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYIIBI, CBA3BIBAIOLIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
OJIHOTO M TOrO € yria. PeleHne TpeyrolbHHMKOB: TEOpEMa KOCHHYCOB M TEOPEMa CHHYCOB.
3ameuaTesbHbIE TOUKU TPEYToJbHUKA.

YetsipexyroabHuK. [Tapamienorpamm, ero cBoiictBa u npusHaku. IIpsMoyronbHuK, KBaapat, pomo,
UX CBOWCTBA U MpU3HAKU. Tpanenus, CpeHss IUHUS TpareluH.

MHuoroyroiasHuK. Beinmykible MHOroyronbHukd. Cymma YIVIOB BBIIYKJIOIO MHOTOYTOJIBHHKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTts U Kkpyr. [yra, xopma. Cekrtop, cerMeHT. LleHTpanbHBIM yroy, BIMCAHHBIA YTOJI;
BEJIMYMHA BIIMCAHHOIO yrjia. B3amMHOe pacrnosiokeHHe NpsMOW U OKPYKHOCTH, ABYX OKPY’KHO-
creii. KacarenbHass M cekymas K OKPY)KHOCTH, MX CBOWCTBAa. BrnucaHHble M ONUCaHHbIE
MHOTOYroJbHUKHU. OKpY>KHOCTb, BIIMCAHHAsi B TPEYTrOJIbHUK, U OKPYXHOCTb, ONKCAHHAs OKOJIO
TpEeyroJbHUKA. BricaHHble 1 OnMcaHHbIE OKPY>KHOCTH NMPABUIBHOTO MHOTOYTIOJIbHUKA.
I'eomeTrpuueckue npeobpazoBanus. [Tonsitue o paBenctse guryp. Ilonarue o nBUKEHUU: OceBas U
LEHTpaJIbHAsl CHUMMETpUH, MapajuleibHbIi InepeHoc, moBopoT. [loHartue o mogobum duryp u
TOMOTETHH.

IlocTpoeHnst ¢ MOMOIIBIO LUPKYJAsd U JuHEHKH. OCHOBHBIE 3a/ladd Ha IOCTPOEHUE: JNIEJICHHE
OTpe3Ka IOIojaM; IMOCTPOCHHE YIia, PaBHOIO JAHHOMY; IIOCTPOCHHUE TPEYrOJIbHMKA IO TPEM
CTOpPOHaM; IOCTPOEHHE MEePIEeHAMKYNIIpa K MNPAMON; MOCTpOEHHE OMCCEKTPHUCHI yria; JeJIeHUe
OTpe3Ka Ha nPaBHbBIX YaCTEH.

Pemenne 3amad Ha BBIYMCIIEHUE, JOKA3aTENbCTBO M IIOCTPOCHHME C HCIIOJIB30BAHMEM CBOMCTB
W3Y4YEHHBIX pUryp.

HN3mepenue reoMeTpu4ecKHX BeJINYHH.

JlnnHa otpeska. PaccTossHME OT TOUKM 10 psAMON. PaccTossHME MeX 1y MapajsiebHbIMU IPSIMBIMHU.
[IepumMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO JI; JUIMHA YT OKPYKHOCTH.

I'pamycHas Mepa yriia, COOTBETCTBHE MEXKJY BEIMYMHOM LEHTPAIBHOIO yria W JUIMHOW AYru
OKPY>KHOCTH.

[TonsTne mnomaau miuockux ¢uryp. PaBHOcocTaBneHHble W paBHOBenukue ¢urypsl. [lnomans
npsaMoyronbHuKa. Ilnomanu mnapannenorpamma, TpeyrolbHMKa M Tpaneuuwu. [lmomans MHoro-
yronpHuka. [lmomane kpyra u miaomanas cekropa. COOTHOIIEHUE MEXTY TUIOMAIIMUA TTOA00HBIX
¢buryp.

Pemenue 3a1a4y Ha BBIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAaHUEM U3YUEHHBIX (OPMYII.
Koopaunarsi.
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VYpaBuenune npsmoi. Koopaunatsl cepenuHbl oTpe3ka. PopMmynia pacCTOSHUS MEXKIY ABYMs
TOYKaMHM INIOCKOCTHU. Y PABHEHUE OKPYKHOCTH.

BekTopsl.

Jnuna (Moxynb) BekTopa. PaBeHcTBO BekTopoB. Komnuneaphsie BekTopsl. KoopauHaTel BekTOpa.
YMHOXKEHUE BEKTOPA HA YUCII0, CYMMa BEKTOPOB, PA3JI0’KEHUE BEKTOPA 10 IBYM HEKOJUIMHEAPHBIM
BeKTOpaM. CKaJIsIpHOE IPOU3BEACHHUE BEKTOPOB.

JIO'NKA U MHOKECTBA
TeopeTnko-MHOXKeCTBEHHbIC IOHATHSA.

MHOXECTBO, JJIEMEHT MHOXKECTBAa. 3aJaHUE MHOXXECTB IIEPEYUCICHHUEM  DJIEMEHTOB,
XapaKTepUCTHUECKUM CBoHCTBOM. CranHaapTHele 0003HAa4EHMsI YHMCIOBBIX MHOXecTB. Ilycroe
MHOXECTBO M ero o0o3HaueHue. [logmHoxkecTBO. OObeIMHEHHUE U TTEPECEUYCHUE MHOYKECTB.

Wnmroctpanyst OTHOLIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Jinepa — BeHHa.
9J1eMEeHTbI JIOTHKH.

Omnpenenenue. AKCUOMBI U TeopeMbl. JlokazaTenbcTBo. JJoka3zaTeabCcTBO OT MpOTUBHOrO. Teopema,
obOpatHas nanHoi. [Ipumep u KoHTpIpHUMED.

[ToHsiTHEe O PAaBHOCHIIBHOCTH, CJICIOBAaHUH, YIOTPEOJIECHUE JIOTHYECKUX CBSI30K, eciu mo 6 mom u
MOJIbKO 6 mom ciydae, JIOTUYCCKUC CBA3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUU

Hcropus popMHUpOBaHUS MOHATHS YUCIIA: HATYpaJbHBIE YHCIA, APOOH, HETOCTATOYHOCTh PALINO-
HaJIbHBIX YMCEJ JUIsl TEOMETPUUECKUX U3MEpPEHU, uppaltoHanbHble ynciaa. CTapuHHBIE CUCTEMBI
3anucu uucen. pobu B BaBunone, Erunte, Pume. OTkpbiTHE HecATHUHBIX Apobei. CTapuHHBbIE
cucreMbl Mep. JlecsaTuunbie ApoON M MeTpudeckas cucrema mep. [losiBieHue oTpunaTeabHbIX YH-
cen u Hyns. JI. Maraunkuid. JI. Ditnep.

3apoxxaeHue anreOpsl B Heapax apudmeruku. An-Xope3mu. PoxxaeHne OyKBeHHON CHMBOJIUKU.
I1. ®epma, ®. Buer, P. [lexapt. McTopus Bompoca 0 Haxoxk1eHUu GopMy KOpHEH anredpandeckux
YpaBHCHHI, HEPA3pEIIMMOCTh B paiuKallaX YpaBHCHHI cTerieHH, Oonbineli yeteipex. H. Tapramnbs,
JIx. Kapnano, H. X. AGens, O. lNanya.

N300peTenne Merona KOOPAMHAT, MO3BOJISIOLIETO IMEPEBOAUTH I'e€OMETpHUYEcKHe OOBEKTHl Ha
s3b1K anreOpsl. P. Jlexapt u [1. @epma. [IpumMepsl pa3nuyHbIX cHCTEM KOOPAMHAT Ha TUIOCKOCTH.

3amaua Jleonapno [Muzanckoro (Pubonauun) o kponukax, yucia Gubonayuu. 3amaya o maxmar-
HOH JIOCKe.

Hcrokn Teopun BEpOSTHOCTEW: CTpaxoBoe A€o, azapTHble Urphl. [I. @epma m b. Ilackans. S1.
bepnymu. A. H. Konmoropos.

Ot 3emiiemepus k reometpu. [Iudarop u ero mxona. @anec. Apxumen. [loctpoeHue npaBuib-
HBIX MHOTOYTOJIbHUKOB. Tpucekius yria. KBaapatypa kpyra. YaBoenue kyoa. Vcropus ymcna .
3onoroe ceuenue. «Hauana» Esknuaa. JI. Ditnep. H. U. JloGaueBckuii. Micropus nsitoro nocrynara.

Coduszmsl, mapaoKchl

12



4.Temamuueckoe nianupoeanue.

4.1 Temamuueckoe naanuposanue Kypca «Anzeopa 7 knacc» @IOC.

Aneeopa 7 | FO.H.Maxapuviues, H.I" . Munowk, K.1. Hewxos, M.: «Ilpocsewenuey,

Kaacc C.b.Cysoposa, no peo. C.A.Tensakosckozo 2016-2020

NornaBel | Cozpeprxanue Matepuaia KonuyectB | KOHTpOJIb

0 4acoB

L. BripaxkeHusi, TOX1€CTBa, YypaBHEHUS 26 2

1I. DyHKIMHU 14 1

I1I. CreneHb ¢ HaTypaJIbHbIM [10KA3aTEIEM 15 1

IV. MHorouieHsl 22 2

V. DopMyJibl COKPAIIEHHOTO YMHOKEHUS 23 2

VL CucreMbl TUHEHHBIX YpaBHEHUN 17 1
IToBTOpEHHE 23 1
Bcero 3aron 140 10

4.2 Temamuueckoe naanupoeanue Kypca «Anzeopa 8 knraccy @I'OC.

Aneeopa 9 | FO.H.Maxapuviues, H.I" . Munowk, K.U. Hewrxos, M.: «llpoceewenuey,

Kaacc C.b.Cysoposa, no peo. C.A.Tensakosckozco 2016-2020

NermaBer | Comeprkanue Marepuana KonudgecTB | KOHTPOJIb

0 4acoB

I PanronanbHbIe 1po0OH. 30 2

II. KBagpaTHble KOpHH. 25 2

111 KBazpaTHble ypaBHEHUS. 30 2

IV. HepaseHcTBa 24 2

V. CrerneHb ¢ 1IeTbIM [TOKa3aTeneM. DJIeMEHThI 13 1
CTaTHCTHUKH.
IToBTOpEHuE. 18 1
Bcero 3a rox 140 10

4.3 Temamuueckoe nnanuposanue Kypca «Anzeopa 9 knaccy» @I'OC.

Aneeopa 9 | FO.H.Maxapuviues, H.I" . Munowk, K.U. Hewrxos, M.: «lIpoceewyenue,

Kaacc C.b.Cysoposa, no peo. C.A.Tenskosckozo 2016-2020

Ne rnmaBer | Conepxanue maTepuana KonnuectB | KOHTpOIB

0 4acoB

L KBagpatnunas QyHKIuS. 29 2

II. YpaBHEHHs 1 HEPABEHCTBA C OJJHON NEPEMEHHOM. 21 2

I11. YpaBHEHHs 1 HEPABEHCTBA C JIBYMsI IEPEMEHHBIMH. 24 1

IV. Apudmernueckasi 1 reOMeTpUIECKasi IPOTrPECCUH. 17 2

V. OneMeHThl KOMOMHATOPUKH U TEOpUH BeposTHOcTel. | 17 1
IToBTOpEHME. 28 1
Bceero 3a roj 136 9




4.4 Temamuueckoe nnanuposanue Kypca «I'eomempusn 7 knacc» @I'OC.

T'eomempu | A.B.Ilocopenos M.: «Ilpoceewenuey,

a7 knacc 2016-2019

NernaBel | Cozmeprkanue MaTepuaia KonuyectB | KOHTpOJIb

0 4acoB

L. OCHOBHBIE CBOMCTBA MPOCTEHIINX TeoMeTprudYeckux | 14 1
dburyp.

1I. CMe)XHbBIE U BEPTUKAIIBHBIC YTJIbI. 7 1

III. IIpr3Haky paBeHCTBA TPEYTrOJIbLHUKOB. 15 1

IV. CyMmMma yriioB TpEyroJibHUKa. 17 2

V. ['eomeTpuyeckre noCTpoCHUs. 13 1
IToBTOpEHME. 4 1
Bcero 3aron 70 7

4.5 Temamuueckoe nnanuposanue kypca «I'eomempusa 8 knace» @IOC.

T'eomempu | A.B.Ilocopenos M.: «llpocsewenuer,

5 8 knacc 2016-2019

NernaBel | Cozmeprxanue MaTtepuaia KonuyectB | KOHTpOJIB

0 4acoB

VL YeThIpEXYroJIbHUKHU. 19 2

VIL Teopema [Tudaropa. 14 1

VIIL JlekapTOBBbI KOOPAMHATHI HA MIJIOCKOCTH. 11 1

X JBr:xenue.

X. BekTopsl. 9 1
IToBTOpEHHE. 8 1
Bcero 3a ron 70 6

4.6 Temamuueckoe naanuposanue kypca «I'eomempusa 9 knacc» @IocC.

T'eomempu | A.B.Ilocopenos M.: «lIpoceewenuey,
a9 knacc 2016-2019
NernaBel | Cozmepxanue MaTepuana KonuyectB | KOHTpOJIb
0 4acoB
X1 [TonoGue duryp. 14 2
X1 Pemienue TpeyroiabHUKOB. 9 1
X1 MHOroyroJibHUKH. 15 1
XIV [Tnomanu duryp. 17 2
XV DneMeHThI cTepeoMeTpuu. iToroBoe moBropeHue 7 1
Kypca IIaHUMETpUH *.
IToBTOpEHME. 6
Bcero 3a ron 68 7
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4.7 Temamuueckoe naanuposanue kypca «I'eomempusa 7 knacc» @IoOC.

T'eomempus | JI.C.Atanacsn, B.®.byry3os, C.b.Kanomues, | M.: «lIpoceeweruer, 2016-

7 Knacc 9.I'.Ilo3nsak, U.N.YOuna. 2019

Ne rnaBsi Copepxanue MaTrepuana KonuuecTBo | KOHTpOJIB

4acoB

I HauanbHble reomeTprdecKue CBEACHUS. 10 1

I TpeyrosbHUKH 17 1

m [TapajutenpHbIE IPSMBIE. 13 1

\% CooTHoIIEHHE MEXly CTOPOHAMU U YIIIaMU 18 2
TPEYroJIbHUKA.
IToBropenue. Pemenue 3anay. 12 1
Bcero 3a ron 70 6

4.8 Temamuueckoe nnanuposanue kypca «I'eomempusa 8 knace» @IOC.

T'eomempus | J1.C.Atanacsu, B.®.byty3os, C.b.Kagomues, | M.: «lIpoceewenuey, 2016-

8 knacc O.I'.Io3usak, U.U.YOquHa.. 2019

Ne riaBb1 CopepxaHue Marepuana KonnyecTBo | KOHTpPOINIB

4acoB

\'4 HeThIpEXYroJIbHUKY. 14 1

VI [1nomans. 14 1

VI [Tono6HbIE TPEYTOTBHUKH. 19 2

VIl OKpy’>KHOCTb. 17 1
IToBrOopenue. Pemenue 3anau. 6 1
Bceero 3a rog 70 6

4.9 Temamuueckoe naanupoeanue kKypca «I eomempusn 9 kraccy @IOC.

T'eomempus | J1.C.Atanacsu, B.®.byty3os, C.b.Kagomues, | M.: «lIpoceewenuey, 2016-
9 knacc O.I'.oznsak, U.M.IOguna. 2019
Ne rnaBbl Conaepxanue marepuana KonuuectBOo | KOHTpOIB
4acoB
X Bexkropsl. 8 -
X Metona KoopauHAT. 10 1
XI CoOoTHOIIEHHE MEXKy CTOPOHAMH U YIJIAMH. 11 1
CxasipHO€ MPOM3BEICHNE BEKTOPOB.
X1 JnHa OKpY>KHOCTH M ILTOIIAIb Kpyra 12 1
X1 JIBmkeHue 8 1
XIV HauanbHble cBEIEHUS U3 CTEPEOMETPHH. 8 -
006 akcuoMax MJIaHUMETPUHU 2
IToBTopenue. Pemenue 3anau. 9 1
Bcero 3a roj 68 5
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