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JHannast paboyas mporpamma

1.Iloacnumenvnasn 3anucka
no Maremaruke i /-9 KiaccoB pazpaboTaHa B COOTBETCTBUHU C

TpeboBanusiMu DenepanbHOrO0 TOCYAAPCTBEHHOTO0 00pa30BaTENLHOTO CTAaHJApTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs, OCHOBHOI 00pa3oBaTelbHOI MPOrpaMMbl OCHOBHOIO OOIIero oOpa3oBaHUS IIKOJIBI M
MIPUMEPHON y4eOHOH TPOrpaMMoOi TI0 MaTeMaTUKE B OCHOBHOM IIIKOJIE.

HUcnoandyembie YMK:
Jlis ob6ydenus B 7 — 9 kiaccax BeIOpaHa coepKaTellbHas JIMHHUS

«Aunrebpa 7 xkimacce» nox peaakuueit C.A. TelsikoBCKOTro, aBTOPbI:
FO.H.Maxkapsrues, H.I'. Munniok, K.1. Hemkos,
C.b.CyBopoBa

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

C.b.CyBopoBa

«Aunredpa 9 kmacc» nox penakmueit C.A. TensikoBCKOro, aBTOPHI:

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

C.b.CyBopoBa

I'eomerpus 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 MAaTEMaTHKU B /-9 KjlaccaX OCHOBHOM IIKOJIbI OTBOAUT 6 y4eOHBIX
4acoB B HEJIEIIIO B TEUCHHE KaX10r0 rojja ooyueHus, scero 624 ypokon. I[Ipenmer - «MaremaTnka»
BKJIIOUAET pazzienbl: «Anredpa» u «'eoMeTpus».

Pacnpeoenenue yueonozo epemenu (uacog ¢ neoeio)

7 xjacc 8 kiacc 9 kIacc Bcero
anrebpa 4q 4q 44 416
T€OMETpUs 24 24 24 208
NTOI'O 210 210 204 624

IIpenmer «Matematuka» B 7 — 9 Kiaccax BKIIIOYAeT B ce0sl HEKOTOPbIE BOIPOCH! apU(PMETUKH,
pa3BHBalOIINE YUCIOBYIO JIMHUIO 5—6 KJ1accoB, alreOpandeckuil Marepual, 3JieMEHTapHbIe (yHK-
LMY, DJIEMEHTHl BEPOSATHOCTHO-CTATUCTUYECKOW JIMHUHM, & TaK)Ke€ TIE€OMETPUYECKHH Marepua,
TPAAUIIUOHHO M3Y4YaroTCs, CBKIIMA0BA TCOMETPUA, 3JICMCHTLL BGKTOpHOfI anre6pH, TCOMETPUUCCKUC
npeoOpa3oBaHusl.

Paznen «Anrebpa» BKJIIOYaeT HEKOTOPBIE BOMPOCHI apu(METHUKH, PAa3BUBAIOIINE YHCIOBYIO
JMHUIO 5—6 KJ1accoB, COOCTBEHHO alnredpanyecKuii MaTepua, 3JIeMeHTapHble (yHKIIHU.

B pamkax yuyeOHOro paszmena «l'eoMeTpus» TpaJUIMOHHO H3Y4YalOTCs, €BKJIMJOBA I'€OMETPHS,
3JIEMEHTHI BEKTOPHOI ainredpsl, reoMeTpuyeckre mpeoOpa3oBaHusl.

Martematuueckoe 00pa3oBaHHE SIBISETCS OO0S3aTENbHOM M HEOThEMJIEMOW YacThio OOIIETo
o0Opa3oBaHMs Ha BceX CTyNeHsX mKoibl. OOyueHne MaTeMaThKe B OCHOBHOM IIKOJIE HAPaBIEHO Ha
TOCTIDKEHHE CIISYIOIINX Uelell:

dbopMupOBaHHE TPEJACTABICHUNH O MaTeMaTHUKe, KaK YacTH OOIIEeYeIOBEYECKOH KYJIBTYPHI, O
3HAYUMOCTH MAaTEMATHKH B Pa3BUTHH IMBUIN3AIMU U COBPEMEHHOTO 00IIIECTBA;



pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBILIUICHUS, KYIbTYPhl PEUYH, CIIOCOOHOCTH K YMCTBEH-
HOMY JKCIIEPUMEHTY;
(bopMHpOBaHNE UHTEUIEKTYalbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJ0JICHUIO
MBICIMTENbHBIX CTEPEOTHIIOB, BBITEKAOIIUX U3 OOBIIEHHOIO OIIBITA;
BOCIIUTAaHHE KAa4YeCTB JHYHOCTH, OOECIEUMBAIOIIUX COLUAIBHYI0 MOOMJIBHOCTB, CIIOCOOHOCTBH
IIPUHUMATh CAMOCTOSITENIbHBIE PEIICHMUS,;
(bopMHpOBaHHE KaueCTB MBIIUICHUS,, HEOOXOAUMBIX Ul aJlallTallid B COBPEMEHHOM HH(popMa-
LIUOHHOM OOIIIECTBE;
pa3BUTHE HHTEpECca K MAaTEMaTHIECKOMY TBOPUECTBY M MaTEMaTHUYECKHX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUI O MaTeMaTHKe Kak (opMe ONMCAaHUA M METOJE TO3HAaHUS ICHCTBU-
TEJNBHOCTH, CO3JaHME YCIOBHUH A NMPUOOpETEeHHs NMEePBOHAYAIBHOIO OIbITa MaTeMaTHYECKOro
MOJIETTUPOBAHUS;
¢dbopmupoBaHHUe OOIMX CHOCOOOB MHTEIUIEKTYaJbHOW JEATENbHOCTH, XapaKTEpHBbIX IJs MaTe-
MaTHKH M SBJSIOIIMXCS. OCHOBOM MO3HABATEIBHOW KYJIbTYpPbI, 3HAUUMON JUIsl Pa3IMuYHBIX cdep
YeJIOBEUCCKON ICATCILHOCTH;
OBJIQ/ICHUE MaTEeMaTHYECKUMHU 3HAHUSAMH M YMEHUSAMH, HEOOXOIUMBIMHU [UIl MPOJOJKEHUS
00pa3oBaHMsl, U3yUYEHHs] CMEXHBIX AUCLUUIUINH, IPUMEHEHHSI B TOBCETHEBHOM JKU3HU;
co3nanue (hyHIaMeHTa Il MaTeMaTHYeCKOro Pa3BUTHA, (POPMHUPOBAHUS MEXAHHW3MOB MBIIILIE-
HUS, XapaKTEPHbIX U1 MaTEMaTHUYECKOH 1€ATEIbHOCTH.
3aoauu:
OBJIAJIETh CHCTEMOIl MaTeMaTW4YeCKUX 3HAHUM M YMEHHI, HEOOXOAMMBIX JUIsl NPUMEHEHHS B
[IPaKTUYECKON JAESITEIbHOCTH, U3YYEHUU CMEKHBIX JUCLMILINH;
CIOCOOCTBOBATh MHTEIIEKTYaIbHOMY Pa3BUTHIO, (OPMUPOBATH KaueCTBA, HEOOXOIUMBIE YEIOBEKY
JUIA  TOJHOLEHHOM KM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBbIE MaTeMaTHYECKON
NESTEIbHOCTH:  SICHOCTM W TOYHOCTH  MBICIM, MHTYMLIMH, JIOTUYECKOTO  MBILIUICHUS,
IIPOCTPAHCTBEHHBIX MPEJICTABIECHHH, CHOCOOHOCTH K MPEOAOJIEHUIO TPYIHOCTEH;
(dbopmMHupoBaTh MpeACTaBICHUS 00 UAEIX U METOJaX MAaTEMaTHKH KaK YHUBEPCAIBHOTO S3bIKa HAYKH
U TEXHUKH, CPEJICTBAX MOAEIUPOBAHUS SBJICHUN U IIPOLIECCOB;
BOCHHUTHIBATh KYJIbTYPY JUYHOCTH, OTHOLIEHME K MaTeMaTHKE KaK 4YacTHh OOIIeyelIoBEeYECKOM
KYJIbTYpbI, UTpatoIIel 0CO0YI0 poJib B OOIIIECTBEHHOM Pa3BUTHH.

2.IInanupyemoie pe3yibmanul 0C60€HUA YUEeOHO20 NPpeOMemd.

I/IsyquI/Ie MaT€MaTUKH B OCHOBHOM IIKOJIE JaeT BO3MOKHOCTh O6y‘IaIOH_II/IMC}I AOCTHUYb CIICAYIO-
X pE3yJIbTAaTOB PA3BUTUSAL

I B sauunocmnom nanpaenenuu:

* YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIM B YCTHON M MMUCHMEHHOM
peuu, MOHUMaTh CMBICI IIOCTABJICHHOM 3a/1a4M, BBICTPAauBaTh apryMEHTAIUI0, TPUBOAUTh
MIPUMEPHI H KOHTPIIPUMEDHI,
* KPUTUYHOCTH MBIIUICHHUS, YMEHHE pACIO3HaBaTh JIOTHUECKH HEKOPPEKTHBIE  BBICKA3bIBAHUS,
OTJIMYATh TUMOTE3Y OT aKTa;
*IIPE/ICTAaBJICHUE O MaTeMaTHUECKOW Hayke Kak cdepe 4eIoBEeYeCKOl IeATeNIbHOCTH, 00 JTanax ee
pa3BUTHSL, O €€ 3HAUMMOCTH ISl Pa3BUTHSI IUBUITH3AIINH;
*KpEaTUBHOCTh  MBINUICHUS, WHHUIMATHBA, HAXOJYUBOCThb, aKTUBHOCTh TIIPH  pPEHICHUU
MaTeMaTHYECKUX 3a]1a4;
*yMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yJIbTaT YUeOHOH MaTeMaTu4ecKOl AeATeNbHOCTH;
*CIIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, PELICHHH,
pacCyXJIeHUH;
I B memanpeomemnom nanpaenenuu:



*  IepBOHAYAJbHBIC MPEACTABICHUS 00 UAEAX M O METO/IaX MaTeMaTHKH KaK YHUBEPCATIbHOM
A3BIKE HAYKU U TEXHUKU, CPEICTBE MOJCINPOBAHNS SABJICHUMN U IIPOLIECCOB;

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

*  yYMEHHE HaXOJIUTh B PA3IMYHBIX UCTOUYHUKAX WHPOPMALNIO, HEOOXOIUMYIO JJIsl peIICHUs
MaTeMaTHYeCKUX Mpo0JieM, PEACTaBIIATh €€ B IOHATHON (hopMe, IPUHUMATh PEILIEHUE B YCIOBUAX
HETOJIHOHN 1 N30BITOYHOM, TOUHOW M BEPOATHOCTHOW MH(pOPMALINY;

*  yMEHHE IIOHMMAaTh M MCIIOJb30BaTh MaTEMAaTUYECKHE CPENCTBA HArIsIHOCTH (rpaduxw,
Jyarpammsbl, TaOJIMIBI, CXEMBI U Ap.) U1 WIIFOCTPALlMU, UHTEPIIPETALlUHU, apIyMEHTaLUH;

*  yYMEHHME BbLIBUraTh THUIIOTE3bl IPU PELICHUU Y4eOHBIX 3a/ad, OHMMATh HEOOXOAMMOCTh
UX IIPOBEPKH;

* yYMEHHME NPUMEHITh HHAYKTHBHbIE M JCIYKTUBHbBIE CHOCOOBI pacCyXJIEHHH, BUIETb
pa3iIMyHbIC CTPATEruy PeLeHUs 3a/1a4;

*  IIOHMMAaHHE CYIIHOCTH AJITOPUTMHMYECKHUX NPEANHCAHUNA M YMEHHE JNEHCTBOBAaTh B COOT-
BETCTBUHU C MPEJIOKEHHBIM aJITOPUTMOM;

*  YMEHHE CaMOCTOSITEJIbHO CTAaBUTh LI€JIM, BEIOUPATh U CO3/1aBaTh aIrOPUTMBbI Ul PEIICHUs
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

*  YMEHHE IUIAHMPOBATh U OCYIIECTBIAThH ACSATEIBHOCTD, HAIIPABJICHHYIO Ha PEUICHHE 3a/1ady
HCCIIEIOBATEIBLCKOIO XapaKTepa;

I B npeomemnom nanpaenenuu:

oBJIajieHue 0a30BBIM MOHATHHHBIM anmapaToM [0 OCHOBHBIM pa3jeiaM COJepKaHus, MpeacTaBie-
HUE 00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YHCIO, TeoMeTpuyecKas Gpurypa, ypaBHeHue, QyHKIMS,
BEPOSATHOCTh) KaK BaKHEHIIMX MaTEeMaTHYECKUX MOJIEJSAX, IMO3BOJIIOLIMX ONHUCHIBATh U M3y4aTb
peanbHbIe NPOLIECCHI U SBIICHHUS;

yMeHue paboTarh C MaTeMaTUYeCKMM TEKCTOM (AQHAJIM3UPOBATh, M3BJIEKATh HEOOXOIUMYIO
nH(OpMaINIO), TPAMOTHO NMPUMEHATh MAaTEMaTHUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIMKY, MCIIOJB30-
BaTh PA3JINYHBIC SI3bIKK MaTEMAaTUKH;

yYMEHHUE MPOBOJUTH KJIACCHU(PUKAIINHU, JIOTHUECKUE 0OOCHOBAHUS, JOKA3aTeIbCTBA MAaTEMaTHUECKUX
YTBEPKIECHUH;

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

pa3BUTHE MPEICTABICHUN O YUCIE W YUCIOBBIX CUCTEMax OT HATypajbHBIX IO IEHCTBUTEIBHBIX
4lCell, OBJIaJICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUI;

OBJIaJICHHE CHMBOJBHBIM SI3bIKOM aireOpbl, MPUEMAaMH BBIIIOJIHEHUS TOXKIECTBEHHBIX Mpeolpa-
30BaHU PALMOHAJIBHBIX BBIPAXKCHUH, PEIUEHUs YpaBHEHUMN, CUCTEM YpPAaBHEHMI, HEPABEHCTB M
CUCTEM HEPABEHCTB, YMEHHE HUCIIOJIb30BaTh MACK KOOPAMHAT HA IUIOCKOCTU JI MHTEPIPETALUU
YpaBHEHUH, HEPaBEHCTB, CUCTEM, YMEHHE NMPUMEHAThH airedpanyeckue nmpeodpa3oBaHusl, anmapaT
YPaBHEHUH U HEPABEHCTB Ul PELICHUSA 3a/1a4 U3 Pa3In4HbIX Pa3AeioB Kypca;

OBJIaJICHHE CUCTEMON (PYHKIMOHAIbHBIX NOHATUN, (QYHKIIMOHAIBHBIM S3BIKOM U CHMBOJIMKOM,
yYMEHHE Ha OCHOBE (PYHKIMOHAIBHO-TpapHUUECKUX MPEICTABICHUN ONUCHIBATh M AHAIM3HPOBATH
peanbHbIe 3aBUCHUMOCTH;

OBJIa/ICHUE OCHOBHBIMHU CIIOCOOAMHU TPEACTABICHUS U aHAJIHM3a CTAaTUCTUYECKUX JAHHBIX; HAJIM4Ke
MPEJCTaBICHUN O CTATUCTHMYECKHX 3aKOHOMEPHOCTSX B PEAUIBHOM MHUPE M O Pa3JIMYHBIX CIIOco0ax
VX U3YYEHHMS], O BEPOSITHOCTHBIX MOJIEIIAX;

OBJIAJICHUE TE€OMETPUUYECKUM S3bIKOM, YMEHHE HCIIOJIB30BaTh €ro I OIUCAaHUA IIPEAMETOB
OKpY’KaloIIero MUpa, pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUNA U M300pa3UTENbHBIX YMEHHIH,
MpHOOpeTeHNE HABBIKOB FT€OMETPUUECKUX TTOCTPOSHU;

YCBOCHHME CUCTEMaTHYECKUX 3HAHUH O MIOCKUX (PUTYpax U UX CBOMCTBAX, a TAK)KE HA HATJISITHOM
YPOBHE — O IIPOCTEUIIUX IIPOCTPAHCTBEHHBIX TEIaX, YMEHUE IPUMEHATh CHCTEMATUYECKUE 3HAHUS
0 HMX JUIsl pEIIEHUs] TEOMETPUYECKHUX U IPAKTUYECKUX 3a]1a4;

YMEHUS U3MEPATh JUIMHBI OTPE3KOB, BEJIMYHMHBI YITIOB, UCIIOJIB30BaTh (POPMYIIBI JJISI HAXOXKICHHS
NIEPUMETPOB, TUIOIAACH U 00bEMOB reOMETPUIECKUX (pUryp;



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

HarypaabHblie uncaa. [I[podu. PannonajbHbie yncia

Yuenuk nayuumcs:
* MIOHUMATh OCOOCHHOCTHU JAECATUYHON CUCTEMBbI CUHCIICHUS;
* OIIEpUPOBATH NOHATUSAMMU, CBA3aHHBIMU C JIETUMOCTbIO HATYypaJIbHBIX YUCEI;
* BEIpA)KaTh YHCJIa B OKBUBAIEHTHBIX (popMax, BEIOMpas Hanbo1ee MOIXOASIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYyalluH;
* CPaBHUBATH M YIOPAJOYNBATH PALIMOHAIBHBIC YUCIIA;
* BBIMOJIHATh BBIUMCIIEHUS C PAllMOHAIBHBIMU YUCIAMH, COYETasl YCTHbIE U MUCbMEHHbIE MPUEMBI
BBIUUCIICHUH, TPUMEHEHNE KAIbKYIATOPA;

* UCIOJIb30BATh IOHATHS U YMEHUS, CBA3aHHBIE C IPONOPIIMOHAIIEHOCTBIO BEJIMYMH,
MPOIEHTaMH, B XOJI€ PEIICHH MaTeMAaTHYECKUX3a/1a4 U 3a71ad U3 CMEXHBIX ITPEIMETOB, BBITIOJ-
HSTh HECJIOXKHbIE IPAKTUYECKHUE PACUETHI.

Yuenuk nonyuum eozmodxncnocmo:
* I03HAKOMUTHCS € IO3ULIMOHHBIMUA CUCTEMaMU CUHUCIIEHUSI C OCHOBAaHUSIMM, OTJIMYHBIMU OT

10;

d er'Iy6I/ITI> U pa3BUTH IIPEACTABIICHUA O HATYPAJIbHBIX YHUCIAX U CBOMCTBAxX ACIIMMOCTH,

* HAYYUTbHCS UCIOJIb30BATH MPUEMBI, PAllMOHAIU3UPYIOLINE BHIYUCIEHUS, TPUOOPECTH NIPU-
BBIUKY KOHTPOJIMPOBATH BHIYMCIICHUS, BRIOUPAs! MOAXO AU TSl CUTYaIH CrIoco0.

JlelicTBUTEILHbIE YHCJIA

Yuenuk nayuumcea:

* HCIOJIb30BATh HaYaJIbHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTEIbHBIX YHCEN,

* OIIEpPUPOBAThH MMOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSATH €TI0 B BBIYMCIICHUSX.

Yuenuk nonyuum 6o3moxncnocmy:

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

* pa3BUTh U YIIyOUTh 3HAHUS O JECATUYHOM 3alUCH JEHCTBUTENBHBIX yucel (MEPUOAUYECKHE U
HEeNepuoJuuecKue I1podn).

N3mepenus, npudankeHnsl, OeHKH

Yuenuk nayuumcea:

* HCIIOJIB30BAaTh B XOJI€ PELICHMs 3a/1ay 3JEeMEHTAapHbIE IPEICTaBICHUs, CBA3aHHbIE ¢ NPUOIH-
KEHHBIMU 3HAYCHUSIMU BEJINYMH.

Yuenuk nonyuum eozmosxicnocme:

* [IOHATh, YTO YKCIIOBBIE JAHHBIE, KOTOPbIE UCHOJIB3YIOTCS JUISI XapaKTEPUCTHKH OOBEKTOB OKpY-
KAIOIIET0 MUPA, SIBJISIFOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO MO 3aMUCH MPUOIMKEHHBIX
3HA4YeHUH, cojepXkaluxcsi B MHPOPMALMOHHBIX HCTOYHMKAX, MOXHO CYIUTh O MOIPEIIHOCTH
MPUOIIKEHNUS;

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

Auredpanyeckune BbIpasKeHUs

Yuenuk nayuumca:

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

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

* BBIMOJIHATh TOX/IECTBEHHbIE NPEOOpa30BaHMs PAllMOHAIBHBIX BBIPAKEHUNH HA OCHOBE IPaBHII
JeHCTBUI HaJl MHOTOWIEHAMU U alre0pandyeckuMu Jpo0simMu;

* BBIIIOJIHATD PA3JI0)KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.




Yuenux nonyuum ¢ozmodxcrnocme nayuumupca:

* BBINOJIHATH MHOT'OIIArOBbIe IPe0Opa30BaHuUs PAlMOHAIBHBIX BBIPAXKEHUN, TPUMEHSISI LIMPOKUIL
HaOOp croco00B U MPUEMOB;

* IPUMEHSATh TOKJECTBEHHbIE PEOOpa30BaHMsl Ul PELICHUS 3374 U3 pa3IMuHbIX pa3zelioB Kypca
(HampuMep, A1 HaXOXKACHUST HanOOJIbIIEr0/HAMMEHBIIIET0 3HAYEHUS BBIPAKCHUS).

YpaBHeHust

Yuenuk nayuumcea:

* pelaTh OCHOBHbBIE BHJIbl PALlMOHAIBHBIX YPABHEHUH ¢ OJHON MEPEMEHHON, CUCTEMBI IBYX ypaB-
HEHUH C IByMsl IEPEMEHHBIMY;

* IOHUMaTh ypaBHEHHME KaK Ba)KHEHIYI0 MaTeMaTHYECKyI0 MOJENb JUIsl ONHUCAHUS U HU3Y4EHHUs
pa3HOOOpa3HBIX PeabHBIX CUTYAIU, PeIIaTh TEKCTOBBIE 33/1a4H aNreOpanyecKuM METO/I0M;

* IPUMEHATh TpauuecKue MpeICTaBIeHUs s MCCIEOBAHUs YpAaBHEHMH, UCCIEIOBAaHUS U pe-
LIEHMSI CUCTEM YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Yuenuk nonyuum eozmosrrcnocmy:

* OBJAJIETh CHELMAIBHBIMU INMPUEMAMM PEIICHUS YpPAaBHEHUN M CHCTEM YpPaBHEHMI; YBEPEHHO
IPUMEHATh anmnapaT ypaBHEHMH AJIsl pellleHHs] pa3sHOOOpa3HbIX 3ajjauy M3 MaTeMaTHUKU, CMEXHbIX
IIPEIMETOB, IPAKTUKH;

* IPUMEHATh TpapUuecKue IPEACTAaBICHUS Js HCCIEAOBAaHUS YpaBHEHUH, CUCTEM YpaBHEHMH,
coJiepKaux OyKBeHHbIE KOI(PPUITUESHTHI.

HepaBencrBa

Yuenuk nayuumcsa:

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

* peliath JMHEHHbIE HEPABEHCTBA C OJHOM NEPEeMEHHOW M MX CHUCTEMbI; pellaTh KBaJpaTHbIE
HEpPaBEHCTBA C ONOPOM Ha rpaduyecKkre NpeaACcTaBICHUs;

* IPUMEHSATH anmnapaT HEPaBEHCTB JUUIs PELICHUs 3a/1a4 U3 Pa3JInYHbIX pa3JieoB Kypca.

Yuenuk nonyuum ¢03moxcnocmsy nayuumopca:

* pa3HOOOpa3HBIM TpUEMaM 0Ka3aTelbCTBA HEPABEHCTB;, YBEPEHHO INMPHMEHATH ammapar Hepa-
BEHCTB JUI PELICHUs pa3HOOOpa3HbIX MAaTeMAaTHYECKHMX 3a/ad M 3a]ad U3 CMEXHBIX NpPEAMETOB,
MPaKTUKU;

* IPUMEHATH Tpaduueckre MperCTaBIeHUs s MCCIEIOBAHUS HEPAaBEHCTB, CUCTEM HEPAaBEHCTB,
coJiepKaux OyKBEeHHbIE KOI(PPUITUEHTHI.

OcHoBHbIe OHATHSA. YHCI0BBIC PYHKIIUH

Yuenux nayuumcs:

* IOHUMATh M MCIOJb30BaTh (DYHKIIMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI, CUMBOJIHYECKUE 000-
3HAYEHUS);

* CTPOUTH TpaUKH 3JIEMEHTApPHBIX (YHKLUUH; HCCIEAOBaTh CBOMCTBAa YMCIOBBIX (DYHKIUI Ha
OCHOBE U3y4€HUs TOBEICHUS UX TPapUKOB;

* MOHUMaTh (YHKIMIO KaK Ba)KHEHIYI0 MaTeMaTHUYECKYI0 MOJENb Ul ONUCAHUS MPOIECCOB U
SIBJIGHUN OKPYXKAIOIIEro MUpPa, IPUMEHSITh (QYHKIIMOHATIBHBIN A3BIK JJIS1 OMMCAHUS U HCCIIEA0BaHUS
3aBUCUMOCTEH MeXy (PU3MUECKUMH BETMUYMHAMHU.

Yuenuk nonyuum eozmodxcnocmsy nayuumosca:

* IPOBOJIUTH UCCIIEIOBaHUS, CBA3aHHBIE C M3yUYE€HUEM CBOMCTB (PYHKUUH, B TOM YHCJE C MCIOJb-
30BaHHEM KOMIIbIOTEpA; HAa OCHOBE Ipa)MKOB M3YYEHHBIX (PYHKIHUN CTPOUTH OoJiee CIIOXKHBIE
rpaduku (KyCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMIY TOUKAMH U T. I1.);

* HCIIOJIb30BaTh (PYHKIIMOHAIbHBIE MPEICTaBICHUS] M CBOMCTBA (PYHKIMH Al pelleHHs] MaTema-
TUYECKHX 33J]1a4 U3 Pa3INYHbIX pa3AesioB Kypca.

YucioBble MOC/I€10BATEILHOCTH

Yuenuk nayuumcea:

* IOHUMAaTh M MCMOJIb30BaTh S3bIK IMOCIIENOBATEIbHOCTENH (TEPMUHBI, CUMBOJIMYECKUE 0003HaUe-
HUSA);




* IPUMEHATH (POPMYIIBI, CBA3aHHBIE C apUPMETUIECKON M TeOMETPUUECKOI Mporpeccueit, u amma-
pat, chopMUPOBAHHBIN MPU U3YYEHUH JIPYTHX Pa3/IejoB Kypca, K PEelIeHUIO 3a7ad, B TOM YUCie C
KOHTEKCTOM U3 peaIbHOM JKU3HMU.

Yuenuk nonyuum 603moxcnocme nayuumopca:

* pemiaTh KOMOMHHMPOBAHHBIC 33Ja4d C MPUMEHEHHEM (HOpMYJ N-rO 4WieHAa U CYMMBI IMEPBBIX N
YJICHOB apU(PMETHUECKON U reOMETPHUUECKON MPOrpeccuu, MPUMEHss MPHU 3TOM ammapar ypaBHe-
HUW U HEPABEHCTB;

* IOHUMATh apU(PMETUYECKYI0 U TEOMETPHUYECKYI0 MPOTPEcCHI0 Kak (YHKIIMH HaTypalbHOTO
apryMEHTa; CBA3BIBATh apU(PMETUUECKYIO IIPOTPECCUIO C TMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C
SKCIOHEHIIMAJIBHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

Yuenux _nayuumcsa vicnonb3oBath MpocTelie crnocoObl MPEICTaBICHU U aHalu3a CTaTHUCTUYe-
CKHX JIaHHBIX.

Yuenux noayuumBo3MoKHOCTH TPUOOPECTH MEPBOHAYATBHBIA ONBIT OPraHU3alKU cOopa JaHHbBIX
IIpY TPOBEACHUM OIpoca OOLIECTBEHHOI'O MHEHUS, OCYIIECTBISATh WX AaHAJINU3, I[PEACTABISATH
Pe3yNbTaThl OMpOca B BUAE TAOIUIIBI, JUATPAMMBI.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

Yuenux HayumTess HaX0AUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTD CIIy4aliHOI'O COOBITHS.
Yuenux noayunT BO3MOMKHOCTH NMPUOOPECTH OMBIT MPOBEACHUS CIy4YailHBIX SKCIEPHUMEHTOB, B
TOM YHCJIE C TIOMOIIBI0 KOMIIBIOTEPHOTO MOJEIUPOBAHMS, HHTEPIIPETALMU UX PE3YyJIbTaTOB.
KomOunaropuka

Yuenuxk HayumrTcsl pemiaTh KOMOMHATOpPHBIE 3aJaud Ha HAXOXKICHUE YMCIa OOBEKTOB WIIH
KOMOUHAIIUH.

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

Haruasignasi reomerpust

Yuenux nayuurcs:

* pacIlO3HaBaTh HA YEPTE)KaxX, PUCYHKAX, MOJEISAX U B OKPYKAlOLIEM MHpE INIOCKHE W IPOCTpaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPBI;

* BBIYUCIIATH 00BEM NMPSMOYTOJIBHOTO Mapalijiesienumnesaa.

Yuenux noay4nT BO3MOKHOCTD:

* HAyYUTBHCS BBIUYUCIATH O0BEMBI MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYp, COCTABICHHBIX M3
IIPSIMOYTOJIBHBIX NTapaJlIeNICUIIEOB;

* pacrio3HaBaTh pPa3BEPTKU KyOa, MPSAMOYTOJILHOTO Mapajljiesienuineaa, MpaBUIbHOM MHpaMUIbL,
LUJIMHIpPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYToJbHOTO MapalieenuIena;

* OIIPENENSATh MO JTUHEHHBIM pa3MepaM pa3BEPTKHU (PUTYpHI JIMHEHHBIE pa3Mepbl camMol QUTYpHI U
Hao0opoT;

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

* HAYYUTHCS IPUMEHSATD MMOHATHE Pa3BEPTKU J1JIs1 BHIIOJIHEHUSI IPAKTUYECKUX PACUETOB.

I'eomerpuyeckue purypsl

Yuenux nayunres:

* [10JIH30BAThCS SI3BIKOM I'€OMETPHUHM JJIS ONUCAHUS MPEAMETOB OKPYKAIOIIEro MHpa U MX B3aWM-
HOT'O pacIoJIOKEHUS;

* pacro3HaBaTh U M300pa)kaTh HA YEpPTEKax U PUCYHKAX reoMeTpuyecKkue QUrypbl U UX KOH(U-
rypaiuu;

* HaXOJIUTh 3HAYECHHUS UTUH JIMHEHHBIX 3JIEMEHTOB (DUTyp U UX OTHOLICHHMSI, FPaJyCHYIO MEpPY YIJIOB
ot 0° no 180°, mpumeHss onpeaeneHns, CBOMCTBA U MPU3HAKUA (PUTYP U UX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, 10,1001, CHMMETPHUH, TOBOPOT, NapaljIeNIbHbINA MEPEHOC);

* OIIEPUPOBATH C HAYAIbHBIMU MOHITUSIMH TPUTOHOMETPHUH U BBIMOJIHATH dJIEMEHTapHbIE Ollepaluu
Ha/ QYHKIMSIMHU YTIIOB;




* pemiaTh 3aJa4M Ha J0Ka3aTelbCTBO, OMUPAsCh HA N3yUYEHHBIC CBOMCTBA PUTYpP U OTHOIIIE-
HUH MKy HIMU U TIPUMEHSIS U3YYCHHBIC METO/IBI JIOKAa3aTeIIbCTB;

* pemIaTh HEeCIOXKHbBIE 3a]]a41 HA TIOCTPOSHUE, PUMEHSISI OCHOBHBIC AJITOPUTMBI IIOCTPOSHUS
C MIOMOIIBIO IIUPKYJIS U JIMHCHUKH;

* pemaTh MPOCTEHIINE TITAHUMETPUIECKIE 3a/1a4H B IPOCTPAHCTBE.
Yuenuxk noayunT Bo3MOKHOCTD:
* OBJIQJICTh METOJIJAMU PEIICHUS 33724 Ha BEIUMCIICHHS M IOKA3aTeIhCTBA: METOJOM OT IMPOTUBHOTO,
METOJIOM IOA00MS, METO0M Iiepedopa BaApUaHTOB U METOJOM I'€OMETPHYECKUX MECT TOUCK;
* MPUOOPECTU OMBIT MPUMEHEHHS anreOpandeckoro M TPUTOHOMETPUYECKOTro ammapara W ujei
JIBUOKCHHSI TIPU PEIICHHH TCOMETPHUYSCKUX 3a7ad;
* OBJIQJICTh TPATUIIMOHHON CXEMOW peIIeHHs 3a/lad Ha MOCTPOCHHE C MOMOIIBI0 LIUPKYIS U JIH-
HEHKH:aHaJIU3, IOCTPOCHHUE, IOKA3aTeIbCTBO U UCCIICI0BAHUE;
* HAYYUTHCS pelIaTh 3a7adyd HAa TOCTPOSHUEMETOJOMI€OMETPUIECKOTOMECTATOUYEK U METO-
JIOMIIOA00M;
* MPUOOPECTU OMBIT MCCIEAOBAHUS CBOWCTB TUIAHUMETPUUYECKUX (DUTYP C MTOMOIIBI0 KOMITBIOTEP-
HBIX IIPOrPaMM;
* MPUOOPECTH OIBIT BBHIMOJTHEHHUSI MPOEKTOB 1Mo TeMaM «l eomeTpuueckue mpeoOpa3oBaHUs Ha
wiockoctny, «I[locTpoeHue oTpe3KoB Mo GopmyIiey.

H3mepenne reoMmeTpu4ecKux BeJTUYMH

Yuenux nayuurcs:

* HCTOJB30BaTh CBOMCTBA U3MEPEHUS JUIMH, TIOMAACH U YIJIOB IIPH PEUICHUM 3a/1ad Ha HaXOX7e-
HUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, IJIMHBI 1YyTH OKPY>KHOCTH, TPalyCHON MEpHI yria;

* BBIYUCJISTH IUIONIA/IA TPEYTOJIBbHUKOB, MPSIMOYTOJIBHUKOB, TApAJIICIIONPAMMOB, TPAIEIHi, KPyTOB
U CEKTOPOB;

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

* BBIYHCIIATH JJIMHBI JTUHEHHBIX 3JIEMEHTOB (PUTYp M MX YIJIbl, UCHOJB3YS (OPMYINbI JJIUHBI OK-
PY’KHOCTH U JUIUHBI JYyTH OKPYXKHOCTH, POPMYJIBI TUIOMAAEH GUryp;

* pemath 3aJa4d Ha JO0Ka3aTeNbCTBO C HMCIOJb30BaHHEM (OPMYI JIUHBI OKPYKHOCTH H JITHHBI
JyTH OKPY>KHOCTH, GOpMYIT TUIOIIaAeH Quryp;

* pemaTh NPakTHUYECKHE 3a/1a4H, CBI3aHHBIE C HAXOXKIEHUEM ITeOMETPUIECKUX BETUYHH (UCTIOTB3YS
MpU HEOOXOIMMOCTHU CITPABOYHHUKHU U TEXHUYECKUE CPENICTBA).

Yuenuk n1o1y4uT BO3MOKHOCTH HAYYUTHCH:

* BBIYUCJIATH TUIOMAIU (DUTYp, COCTABICHHBIX U3 JBYX WM OOJee MPSMOYTOJILHUKOB, Mapajiiesnno-
IrPaMMOB, TPEYTOJIbHUKOB, KPyTa U CEKTOpa;

* BBIYUCJIATH TUIONIAH MHOTOYTOJIbHUKOB, MCIIOJIB3Ysl OTHOIIEHUSI PABHOBEIUKOCTH U PABHOCOC-
TaBJIEHHOCTH;

* MPUMEHATH anreOpandecKuii 1 TPUTOHOMETPUUECKHUH armapaT U WACH JABUKCHUS TIPHU PEIICHUH
3a/1a4 Ha BBIYMCIICHUE IJI0MIAei MHOTOYTOJIbHUKOB.

Koopaunarsi

Yuenuk nayuurcsa:

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

* HCNOJb30BaTh KOOPAUHATHBIN METOJ I N3yYEHHUS CBOWCTB MPSAMBIX U OKPYKHOCTEH.

Yuenuk noJ1yuyuTBO3MOKHOCTD

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

* IPUOOPECTU OMBIT WCMOJIB30BaHUS KOMIBIOTEPHBIX MPOTpaMM [UIsl aHaJIW3a YacCTHBIX CIy4yaeB
B3aMMHOTI'0 PaCIOJIOKEHUS OKPYKHOCTEN U MPSMBIX;

* IPUOOPECTU OIBIT BHITIOJHEHHS MPOEKTOB Ha TeMy «lIprMeHeHne KOOPAWHATHOTO METOoJa MpHU
pelieHu  3a/1a4 Ha BBIUYMCIICHUS U JOKA3aTeIIbCTBAY.




BekTopsl

Yuenuk nayuurcs:

* OIIEPUPOBATh C BEKTOPAMH: HAXOAWTh CYMMY W Pa3HOCTh JBYX BEKTOPOB, 3a/JIaHHBIX T'€OMETPH-
YECKU, HAXOJIUTh BEKTOP, PABHBII MPOU3BEACHUIO 33/IaHHOT0 BEKTOPA HA YUCIIO;

* HAXOJWTh JUIS BEKTOPOB, 3aJaHHBIX KOOpJIWHATAMH: JUIMHY BEKTOpPa, KOOPJAWHATHI CYMMBI H
pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPAMHATHI MPOU3BEICHUS BEKTOpA HA YUCIIO, TIPUMEHSS TIPH
HEOOXOUMOCTH COUYETATECIIbHBIN, IEPEMECTUTEIBHBIM U PaCIIPEICIUTEIbHBIN 3aKOHBI;

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

Yuenuxk noJay4uTBO3MOKHOCTD:

* OBJIQJICTh BEKTOPHBIM METOJIOM JIJIS PEIICHUS 3a/1a4 Ha BBIYMCIICHUS U JOKA3aTelIbCTBA,

b HpI/IO6p€CTI/I OIIBIT BBIIIOJIHCHUS HpOCKTOB Ha TeMy ((HpI/IMCHeHI/Ie BeKTOpHOI‘O MeToaa HpI/I pe-
IIEHUH 3aJa49 Ha BEIYUCIIEHUS U JOKA3aTEILCTBAY.

3.Cooepircanue yuedHo20 npeomema

AJITEBPA
AsredOpanyeckue BbIpasKeHMsl.

BykBeHHBIE BBIpa)KeHUS (BBIPAKEHUS C MTEpeMEHHBIMH). UncI0BoOe 3HaUeHnEe OYKBEHHOTO BBIpaXe-
Hus. JlonmycTumele 3HaueHus nepeMeHHsbIX. IloacranoBka

BbIpaKEHUI 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 MHOIOWIEHOB. DOPMYyJIbl COKPAILIEHHOTO YMHO-
KEHMS: KBaJpaT CyMMbl U KBaapaT pasHoctu. Dopmyina pasHocTu KBajapatoB. [IpeoOpasoBanue
LIEJIOr0 BBIPAXECHUSI B MHOIOWIEH. Pa3iiokeHne MHOIOWIEHOB Ha MHOXUTEIU. MHOIOWIEHBI ¢
oHOM nepemeHHoi. Kopenb MHOrowsieHa. KBaapaTHbIN TpEXWICH; pas3IoKEHNUE KBAPATHOIO TpeX-
4JIEHA HA MHOXKUTEIIH.

Anrebpanyeckass Apodb. OCHOBHOE CBOMCTBO anreOpanueckoil apoOu. CiokeHue, BbIUMTAHUE,
YMHOXKEHHeE, JeJeHne ajreOpanyeckux Apooeil. CTeneHs ¢ 1ebIM IoKa3aTeleM U ee CBOUCTBA.
PannonanbHble BbIpaykeHUS U UX IpeoOpa3zoBaHus. J[okazaTeabCTBO TOXKIECTB.

KBanpatusle kopHu. CBoiicTBa apu(pMETHUYECKMX KBaJpPaTHBIX KOPHEM M WX MpPUMEHEHHE K
MpeoOpPa30BAHUIO YUCIIOBBIX BbIPAKEHUI U BHIYMCICHUSIM.

YpaBHeHus.

VYpaBHeHnue ¢ ogHol nepeMeHHol. KopeHb ypaBHeHUs. CBOMCTBA YUCIOBBIX PaBEHCTB. PaBHOCHIIB-
HOCTb YPaBHEHUM.

Jluneiitnoe ypaBHeHue. KBaapaTHoe ypaBHeHHE: (opMmyia KOpHEH KBaJApaTHOTO YpaBHEHMS.
Teopema Buera. Pemienne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM U KBagpaTHbIM. IIpumeps! pe-
LIeHMs YpaBHEHUN TpeThel U ueTBepTo cTeneHu. Pemenune poOHO-paliioHaNbHBIX YPaBHEHUH.
VYpaBHeHHE C JIByMs INEpEeMEHHbIMU. JIMHEHHOE ypaBHEHHME C JIByMS IEPEMEHHBIMH, IPUMEPHI
penieHusl ypaBHEHU B LENbIX YACIIAX.

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

Pemenre TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas wuHTepmperanus ypaBHEHHS C IBYMs
nepeMeHHbIMH. ['paduk IHHEHHOTO ypaBHEHHS C JBYMSI NEPEMEHHBIMH; YIJIOBOM K03()UIMEHT
NpsIMOi; ycJOBHE MapajuIebHOCTU MpsAMBIX. ['paduku mpocTeHmux HETMHEWHBIX ypaBHEHMM:
napaboia, runep6osna, okpyxHocTh. ['paduueckas uHTepnpeTansi CUCTEM ypaBHEHUH C JIByMs
[IEPEMEHHBIMU.

HepaseHncrsa.



UucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM niepeMeHHON. PaBHOCHMIIBHOCTD
HEpaBEeHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOM NepeMeHHO. KBagpaTHbie HepaBeHCTBA. CUCTEMBI
HEPABEHCTB C OJIHOI MEPEMEHHOM.

DyHKUNH

OcHOBHbBIE IOHATHS.

3aBucUMOCTH MEXIy BenunuuHaMu. [lonatue ¢ynkuuu. OO65acTh ompeneiaeHuss U MHOMKECTBO
3HayeHud ¢yHkuumu. CrocoObl 3amanus ¢yHkuuu. ['padux Qynkmuu. CpoiicTBa (QyHKIMH, HX
otoOpaxenne Ha rpaduke. [Ipumepsl rpapukoB 3aBHCHUMOCTEH, OTPa)KalOIIUX peajbHbIE IMPO-
L[ECCBI.

YucaoBble QyHKIUM.

ODyHKIHH, ONMMCHIBAIOIINE IPSIMYIO M 00paTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX Ipaduku u
cBoiicTBa. JIuneiinas ¢ynkuus, ee rpaduk u cBoicTBa. KBagpatuunas (ynkmus, ee rpadux u
cBoiicTBa. CTerneHHble QYHKIMHM C HATYpaIbHBIMU MMOKa3aTensMu 2 U 3, uX rpaduku ¥ CBOWCTBA.
I'paduxu yakmuu y = IxI

YuciioBble MOCI€10BATEIHLHOCTH.

[ToHATHE YUCITOBOM MOCIIEAOBATEILHOCTH. 3a/laHUE IMOCIEIOBATEILHOCTH PEKYPPEHTHOH (hopmy-
JI0i 1 (hOPMYIIOH JI-TO YJICHA.

ApudmeTrnueckas u reomerpuueckas mnporpeccud. Dopmynbl J-TO ujieHa apuPMETHUYECKOH H
TE€OMETPHUYECKOHN TIPOTPECCHii, CYMMBI TIEPBBIX nWICHOB. 300paxeHne YWICHOB apu(hMETHICCKON H
TeOMETPUUYECKON MPOrpeccuil TOUYKaMH KOOPAMHATHON IUIOCKOCTH. JIMHEHHBIM M SKCIIOHEHIIU-
anbHbIN pocT. CII0KHBIE TPOLIEHTHI.

BeposAITHOCTH M CTATHCTHKA

OnucarejibHas CTATHCTHKA.

IIpencraBnenue naHHBIX B BHUJE Tabmaul, auarpamm, rpagukon. CiydaiiHas n3meHuuBocTb. Cra-
TUCTHYECKUE XapaKTEPUCTUKH Habopa aHHBIX: CpeJHee apuPMEeTHIECKOe, MeIaHa, HanbobIIee
U HauMeHbIllee 3HaueHus1, pa3max. [IpencraBienue o BBIOOPOUHOM UCCIIEOBAHUM.

Cay4aiinble COOBITHSI U BEPOSATHOCTD.

[TonsaTue o ciryyaifHOM OIbITE U cIy4aiiHOM coObITHH. YacToTa cirydaitHoro coobitus. Cratuctuye-
CKUH MOAXOJ K MOHATHIO BEPOSTHOCTU. BeposTHOCTH MPOTUBOIIOIOXKHBIX COObITHIL. JlocTOBEpHBIE
U HEBO3MOXHbIE CcoOObITUSA. PaBHOBO3MOXXHOCTH coObITHH. Kiaccuuyeckoe —omnpezeneHue
BEPOSITHOCTH.

Komo0unaropuka.

Pemenune koMOMHATOpHBIX 3aja4 nepebopoM BapuaHToB. KOMOMHATOpHOE NMpaBUIO YMHOXKEHHUSL.
IlepecTanoBKkH U (pakTOpUAa.

I'EOMETPUA

Harnspnas reomerpust

Harnsiineie npenctaBieHus o GUrypax Ha MIIOCKOCTH: MpsiMasi, OTPE30K, JIyd, YroJ, JoMaHasi, MHO-
TOYTOJIBHUK, OKPYXHOCTb, KPYr. YUeThIpeXyroiabHUK, NPAMOYTOJIbHHK, KBaApaT. TpeyrojbHUK,
BUJBI TPEYroJbHUKOB. IIpaBuiibHbIE MHOTOYrojbHHUKH. M300paxkeHHe reoMeTpudeckux Quryp.
B3anMHOe pacnionoxeHue IByX NpPsSIMbIX, IBYX OKPYKHOCTEH, IPAMON U OKPY>KHOCTH.

JnvnHa orpeska, nomaHou. Ilepumerp MHOroyroinsHuka. Enuauiel usmepenus anuHsl. M3mepenue
JUIMHBI OTPE3Ka, TIOCTPOECHHUE OTPE3KA 3aAaHHON JUTHBI.

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

Harnsinaele mpencTaBieHHss O MPOCTPAHCTBEHHBIX (urypax: KyO, mHapauienenumnesa, npusma,
nupamua, map, cepa, Konyc, muinHap. M3o0paxkenue npoctpaHcTBeHHbIX (uryp. Ilpumepsi ce-
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yeHuil. MHororpanHuku. IIpaBuibHble MHOrOrpaHHukd. IIpuMepsl pa3BepTOK MHOIOIPaHHUKOB,
LIUIMHIpPA U KOHYCA.

[Tonarue o6bema; equHULBEI 00beMa. OOBEM MPSIMOYTOIBHOTO HapajljieNenueaa, Kyoa.

[lonatue o paBenctBe ¢uryp. LleHTpanbHas, oceBas W 3epkaibHas cummerpuu. HM3o0paxenue
CUMMETPUYHBIX (QUryp.

I'eomerpuueckne Gpurypsi.

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

[TapamnensHble U nepecekarommecs npsamele. [lepnenaukynsapHele npsMeie. TeopeMsl 0 napamieib-
HOCTH W NEPHEHAMKYIAPHOCTU NpsAMbIX. lleprnenaukynsap u HakiaoHHas K npsmon. CepenuHHBIN
MEPIEHIUKYIISIP K OTPE3KY.

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

Tpeyronsauk. Beicota, Menuana, buccekTpuca, Cpeinss JUHUS TPeyrojibHuKa. PaBHOOeApeHHbIE U
PaBHOCTOPOHHUE TPEYroJIbHUKHM; CBOWCTBA M IPU3HAKU PABHOOEAPEHHOro TpeyrojbHuka. Ilpus-
HaKM pPaBEHCTBA TPEYrojabHUKOB. HepaBeHCTBO TpeyronpHuka. COOTHOLIEHMS MEXy CTOPOHAMHU U
yriaamu TpeyrosibHuka. CyMma YIJIOB TpeyrosibHMKa. BHemHue yriasl TpeyroiabHuka. Teopema
@aneca. [logobue TpeyronbuukoB. [Ipusznaku momobus TpeyronbHHKOB. Teopema Iludaropa.
CuHycC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOr0 yrja MpsIMOYTrOJbHOIO TPEYroibHUKa U yrioB oT 0
no 180°; mpuBeneHue K octpomy yriy. PemieHue nmpsiMOYrosibHbIX TPeyrojibHHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYIIBI, CBA3BIBAIOLIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
OJIHOTO M TOrO K€ yria. PeleHne TpeyroJbHHMKOB: TEOpEMa KOCHHYCOB M TEOPEMa CHUHYCOB.
3ameuaTelbHbIE TOUKU TPEYToJbHUKA.

YetsipexyroabHuk. [Tapamienorpamm, ero cBoiictBa u npusHaku. IIpsMoyronbHuk, KBaapat, pomo,
UX CBOWCTBA U MpU3HAKU. Tpanenus, CpeHss JUHUS TpareluH.

MHuoroyroiapHuK. Beinmykible MHOroyronbHukd. Cymma YIVIOB BBIIYKJIOIO MHOTOYTOJIBHHKA.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTts U Kkpyr. [yra, xopma. Cekrtop, cerMeHT. LleHTpanbHBIM yros, BIMCAHHBIA YTOJI;
BEJIMYMHA BIIMCAHHOIO yryia. B3auMHOE pacrnosiokeHue NpsMOW U OKPYKHOCTH, ABYX OKPY’KHO-
creii. KacarenbHass M cekymas K OKPY)KHOCTHM, MX CBOWCTBAa. BrnucaHHble M ONUCaHHbIE
MHOTOYroJbHUKHU. OKpY>KHOCTb, BIIMCAHHAs B TPEYTrOJIbHUK, U OKPYXHOCTb, ONKCAHHAs OKOJIO
TpPEYrojbHUKa. BrincaHHbIE ¥ ONMCAHHBIE OKPYKHOCTH IIPABUJIBHOTO MHOTOYTOJIBHUKA.
I'eomeTrpuueckue npeobOpazoBanus. [Tlonstue o paBenctse guryp. Ilonarue o nBUKEHUU: OceBasi U
LEHTpaJIbHAsl CHUMMETpUH, MapajuleibHbIi InepeHoc, moBopoT. I[loHartue o monobum duryp u
TOMOTETHH.

IlocTpoeHnst ¢ MOMOIIBIO LUPKYJAsd W JuHEHKH. OCHOBHBIE 3a/ladyd Ha IOCTPOEHUE: JNIEJICHHE
OTpe3Ka IOIojaM; IMOCTPOCHHE YIia, PaBHOTO JAHHOMY; IIOCTPOCHHUE TPEYrOJIBHMKA IO TPEM
CTOpPOHaM; IOCTPOEHHE MEePINEeHAMKYNIIpa K MNPAMOW; MOCTpOEHHE OMCCEKTPHUCHI yria; JeJIeHUe
OTpe3Ka Ha nPaBHbBIX YaCTEH.

Pemenne 3amad Ha BBIYMCIIEHUE, JOKA3aTENbCTBO M IOCTPOCHHME C HCIIOJIB30BAHMEM CBOMCTB
M3Y4YEHHBIX pUryp.

HN3mepenue reoMeTpu4ecKHX BeJINYHH.

JlnnHa otpeska. PaccTossHMe OT TOUKM 10 IpsAMON. PaccTossHME MeX 1y MapasiebHbIMU IPSIMBIMHU.
[IepuMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYT'H OKPYKHOCTH.

I'pamycHas Mepa yria, COOTBETCTBHE MEXKJY BEIMYMHOM LEHTPAIbHOIO yria W JUIMHOW AYr'H
OKPY>KHOCTH.

[TonsiTne mnomaau miuockux ¢uryp. PaBHOcocTaBineHHble W paBHOBenukue ¢urypsl. [lnomans
npsaMoyronbHuKa. Ilnomanu mnapannenorpamma, TpeyroibHMKa M Tpaneuuu. [lmomans MHoro-
yronpHuka. [lmomane kpyra u miomanas cekropa. COOTHOIIEHUE MEXTY TUIOMAIIMUA MOA00HBIX
¢buryp.

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

BekTopsl.

Jnuna (Monynb) BekTopa. PaBeHcTBO BekTopoB. KomnuHeaphsie BekTopbl. KoopauHaTel BeKTOpa.
YMHOXKEHUE BEKTOPA HA YUCII0, CYMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 IBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. CKaJsIpHOE IPOU3BEACHHUE BEKTOPOB.

JIO'NKA U MHOKECTBA
TeopeTnko-MHOXKeCTBEHHbIC IOHATHA.

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

Wnmroctpanyisi OTHOLLIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Jinepa — BeHHa.
9J1eMeHTbI JIOTHKH.

Omnpenenenue. AkCUOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3zaTeabCcTBO OT MpOTUBHOrO. Teopema,
obOpatHas nanHoi. [Ipumep u KoHTpIpHUMED.

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

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUU

Hcropus popMHUpOBaHUS MOHATHS YUCIIA: HATYpaJIbHBIE YHCIA, APOOH, HETOCTATOYHOCTh PALlo-
HaJIbHBIX YMCEJ JUIsl TEOMETPUUECKUX U3MEpPEHU, uppaltoHanbHble ynciaa. CTapuHHBIE CUCTEMBI
3anucu uucen. pobu B BaBunone, Erunte, Pume. OTkpbiTHE OecaTHUHBIX Apobei. CTapuHHBbIE
cucreMbl Mep. JlecsaTuunbie ApoOH U MeTpudeckas cucrema mep. [losiBieHue oTpunareabHbIX 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 Haxox1eHuu GopMy KOpHEH anredpandeckux
ypaBHEHUM, HEPA3PEIIMMOCTh B paiuKaiaX ypaBHEHUH cTerneHu, Oonbiien yetsipex. H. Tapranps,
JIx. Kapnano, H. X. AGens, O. lNanya.

N300peTenne Merona KOOPAMHAT, MO3BOJISIOLIETO IMEPEBOAUTH I'e€OMETpHUYEcKHe OOBEKThl Ha
sa3b1K anreOpsl. P. Jlexapt u [1. ®epma. [IpumMepsl pa3nuyHbIX cHCTEM KOOPAMHAT Ha TUIOCKOCTH.

3anaua Jleonapno IMuzanckoro (PuboHauyun) o kponukax, yucia Gubonayuu. 3amaya o maxmar-
HOH JIOCKe.

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

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

Coduszmsl, mapaoKchl
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4. Temamuueckoe nianupoeanue.

4.1 Temamuueckoe naanupoeanue Kypca «Anzeopa 7 knacc» @Proc .

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

Kaacc C.5.Cysoposa; no peo. C.A.Tenaxosckoeo 2016-2020

Ne rmaBer | Comeprkanue marepualia KonudecTB | KOHTpOIIb

0 4acoB

l. BrIpaskeHus1, TOXKIECTBA, ypaBHEHUS 26 2

1. DOyHKIHUH 14 1

1. CreneHb ¢ HaTypaJIbHbIM [10KA3aTEIEM 15 1

V. MHuorouseHsl 22 2

V. DopMyITbl COKPAIIEHHOTO YMHOXEHUS 23 2

VI. CucreMbl TUHEHHBIX YpaBHEHUN 17 1
IToBTOpeHNE 23 1
Bcero 3a rog 140 10

4.2 Temamuueckoe naanuposanue Kypca «Anzeopa 8 knacc» @IocC.

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

Kaace C.b.Cysoposa; no peo. C.A.Tersxkosckoco 2016-2020

Ne rmaBer | Coneprkanue Marepualia KonudgecTB | KOHTpOJIB

0 4acoB

l. PanronanbpHbIe 1poOH. 30 2

Il. KBazpaTHble KOpHHU. 25 2

I"i. KBazpaTHble ypaBHEHUS. 30 2

V. Hepasenctsa 24 2

V. CreneHs C 1eNbIM TToKazareneM. DJIeMEHThI 13 1
CTaTHCTHKH.
IloBTOpEHME. 18 1
Bcero 3a ron 140 10

4.3 Temamuueckoe nnanuposanue Kypca «Anzeopa 9 knaccy» @IOC.

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

Kaacc C.B.Cysoposa; no peo. C.A.Tersxkosckoco 2016-2020

Ne raaBbI Coneprkanue marepuana KonnuectB | KOHTpOIBH

0 9acoB

l. KBagpatnunas QyHKIus. 29 2

Il. YpaBHEeHMs 1 HEpaBEHCTBA C OJIHOM MepeMEHHOM. 21 2

1. YpaBHEHUS ¥ HEPABEHCTBA C IBYMsI IEPEMEHHBIMU. | 24 1

V. Apudmernueckasi 1 reOMeTpUIECKasi IPOTrPECCUH. 17 2

V. OneMeHThl KOMOMHATOPUKU U TEOpUH BeposTHOCTe. | 17 1
[ToBTOpEHME. 28 1
Bcero 3a rox 136 9




4.4 Temamuueckoe naanuposanue Kypca «l'eomempusn 7 knaccy @IocC.

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

A 7 Kaacc 2016-2019

NernaBel | Cozmeprkanue MaTepuaia KonuyectB | KOHTpOJIb

0 4acoB

l. OCHOBHBIE CBOMCTBA MPOCTEHUIIINX TeOMeTpUIecKkux | 14 1
dburyp.

1. CMeXXHbIE U BEPTUKAJIBHBIC YTJIbI. 7 1

1. ITpu3HaKu paBeHCTBA TPEYT'OJbHHUKOB. 15 1

V. CyMMa yrJIoB TPEYyTroJIbHHUKA. 17 2

V. ['eomeTpuyeckre noCTpoCHUs. 13 1
[ToBTOpEHNE. 4 1
Bcero 3a rog 70 7

4.5 Temamuueckoe naanuposanue Kypca «I eomempusn 8 knacc» @IocC.

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

s 8 knacc 2016-2019

NermaBer | Comeprkanue Marepuana Konugects | KOHTpOIJb

0 4acoB

VI. UeThIpEXYToJbHUKH. 19 2

VII. Teopema [Iudaropa. 14 1

VIII. JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH. 11 1

X JBuxeHue. 9

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

4.6 Temamuueckoe naanuposanue kypca «I'eomempusn 9 knaccy @I'OC.

T'eomempu | A.B.Ilocopenos M.: «lIpoceewenuey,
a9 knacc 2016-2019
Ne rnaBw1 Copaepxanue marepuana KonuyectB | KOHTpOJIb
0 JacoB
X1 [TonoGue duryp. 14 2
X1 Pemenue TpeyroibHUKOB. 9 1
X1 MHOroyroibHUKH. 15 1
XIV [Tnomanu duryp. 17 2
XV DneMeHThI ctepeoMeTpuu. iToroBoe moBropeHue 7 1
Kypca IUIaHUMETpUH *.
[loBTOpEHME. 6
Bcero 3a rox 68 7
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4.7 Temamuueckoe naanuposanue Kypca «I eomempusn 7 knaccy @I'OC.

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

7 knacc 9.I'.Io3nak, U.M.1OaunHa. 2019

Ne rnaBsi Copepxanue MaTrepuana KonuuectBo | KOHTpOJIB

4acoB

I HauanbHble reomeTprdecKue CBEICHUS. 10 1

I TpeyrosbHUKH 17 1

I [TapamienpHble IpsSIMBIE. 13 1

\Y CooTHoIIEHHE MEXly CTOPOHAMU U YIIIaMHu 18 2
TPEYroJIbHUKA.
IToBTrOopenue. Pemenne 3amay. 12 1
Bcero 3a ron 70 6

4.8 Temamuueckoe naanuposanue xypca «I'eomempusn 8 knaccy» @I'OC.

I'eomempus | J1.C.Atanacsu, B.®.byry3os, C.b.Kagomues, | M.: «lIpocsewenuey, 2016-

8 knacc 9.I' . IMo3usax, U.M.IOouna.. 2019

Ne riaBb1 CopepxaHue MaTrepuana KonnyectBo | KOHTpOINIB

9acoB

A\ HeThIpEXYroJIbHUKY. 14 1

VI [Tnomane. 14 1

VI [Tono6HbIE TPEYTOMBHUKH. 19 2

Vi OKpyKHOCTb. 17 1
IToBTOpenue. Penienne 3anau. 6 1
Bceero 3a rog 70 6

4.9 Temamuueckoe naanuposanue Kypca «I eomempusn 9 knaccy» @Iroc.

T'eomempus | J1.C.Atanacsu, B.®.byty3os, C.b.Kagomues, | M.: «lIpocsewenuey, 2016-
9 knacc 9.I'.Ilo3nsak, U.N.YOunHa. 2019
Ne rnaBsi CopepxaHue MaTepuana KonuuecTBo | KOHTpOIIb
4acoB
IX BexTopsl. 8 -
X Merona koopauHaT. 10 1
XI CoOTHOIIEHHE MEKy CTOPOHAMH U YIJIAMH. 11 1
CKaJIIpHOE MTPOU3BE/ICHUE BEKTOPOB.
X1 JlnHa OKpYKHOCTH U IJIOLIAAb KpyTa 12 1
X 1O JBmxenune 8 1
X1V HauanbHble cBEIEHUS U3 CTEPEOMETPHH. 8 -
006 akcuoMax MJIaHUMETPUHU 2
[TorTOpenwue. Pemenwne 3amay. 9 1
Bcero 3a rog 68 5
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