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Pabouas nporpamma ydyeOHoro npeamera «Marematukay it 5-9 knaccoB B MBOVY «lllkona
Nel», coctaBieHa B COOTBETCTBUHM C TpeOOBaHUSAMH (elepalibHOTO TOCYAApCTBEHHOIO CTaHAapTa
OCHOBHOT0 00111ero oOpa3oBanusi, yreepxkaeHHas [Ipukazom MunuctepcTBa 00pa30BaHUs U HAYKU
P® ot 07.12.2010 Ne 1897 (¢ usmeHenusmu Ha stHBapb 2016 roga) u nmpuMepHOl IpoOrpamMMbl 10
Matematuke MunHcTepcTBa OOpazoBanus u Hayku P® (M.: Ilpocemenue, 2010 (Crarmaptb

1.ITossicHuTENBLHAS 3aIIHCKa

BTOPOT'O MOKOJIEHHUSN)).
Matemaruuyeckoe o6pazoBaHue SBISETCS 00513aTEIbHON M HEOTHEMIIEMOM YacThiO O0IIEro

o0pa3oBaHus Ha BceX YpOBHsIX oOpa3zoBanus. OOyueHre MaTeMaTUKe B OCHOBHOMH IIIKOJIE

HaIIpaBJIEHO HA JOCTHKEHHUE CIICYIOIIUX LIeJICH:
1) B HampaBiieHUHM JTUYHOCTHOTO PA3BUTHS:

dbopmupoBaHue npeCTaBICHUN 0 MaTeMaTHKe KaK 9acTu
00IIEYETIOBEUECKOW KYJIbTYPhl, O 3HAYMMOCTH MaTEMaTHKH B pa3BUTUU
LMBWJIA3AIMU U COBPEMEHHOI0 O0IIECTBA;

pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHHUS, KYJIbTYpPbl PEYH,
CHOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

dopMHpOBaHHE  HMHTEIUIEKTYAJIbHOM  YECTHOCTH W OOBEKTUBHOCTH,
CHOCOOHOCTH K TIPEOJIOJICHUI0 MBICIHTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIINX
U3 OOBIJICHHOTO OTIBITA,

BOCIIUTAHWE  KAa4yeCTB  JIMYHOCTH,  OOECHEUMBAIONIMX  COIUAIBHYIO
MOOMIIBHOCTB, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIILHBIC PEIICHUS;
¢dopMHpOBaHHE KaueCTB MBIIUICHHS, HEOOXOMUMBIX Ui aJalTalud B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

pa3BUTHE HMHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY W MaTEMaTHYECKUX
CIIOCOOHOCTEN;

2) B METampeJMETHOM HalpaBJICHUU:

pa3BUTHE TPEACTABIEHUN O MaTeMaTHKe Kak (opMe OMmMCaHHUs U METOHAE
MO3HAHUS JCHCTBUTEIBHOCTH, CO3JaHME YCIOBUUM M MPHOOpETEeHUs
MEPBOHAYAIIBHOIO OMbITA MATEMATHYECKOTO MOJICIIMPOBAHUS;
dbopMupoBaHue OOMUX CIOCOOOB HWHTEIVIEKTYadbHOW  JESATEeIbHOCTH
XapaKTEPHBIX 11 MAaTeMaTUKU U SBISIIOIIMXCS OCHOBOM ITO3HABATEJIbHOU
KYJbTYPbI, 3HAUUMOM JIJIS1 PA3IMYHBIX CEp YETOBEUECKOM NEeITEIbHOCTH;

3) B HpeIMETHOM HaIpaBJICHHUU:

OBJIaJICHUE MATEMaTUYECKUMHU 3HAHUSIMU M YMEHUSMHU, HEOOXOJUMBIMU IS
MPOJOKEHUSI 00pa30BaHus, U3yUEHUS! CMEKHBIX TUCIUIUINH, IPUMEHEHUS B
MIOBCEIHEBHOM JKN3HY;

co3gaHue (yHAaMeHTa JUIsi MAaTEMaTH4YEeCKOro pa3BUTHS, (DOPMHUpPOBAHUS
MEXaHU3MOB MBIIIJIEHUS, XapaKTEPHBIX AJI1 MaTeMaTHUECKOH 1eATeIbHOCTH.

Hpenoz[aBaHI/Ie npeamMeTa BEACTCA 110 y‘Ie6HI/IKaMI

Marematuka. 5 kiacc: y4eOHUK Uil ydammxcs oOmeo0pa3oBaTebHBIX
opranm3aimit/H.Sl  Bunenkun, B.M. Xoxos, A.C. Yecnokos, C.W.
[IBapnoypa. — 33-e u3., crep. — M.:Muemo3una, 2014.

MaremaTtnka. 6 kiacc: y4eOHHK JUIs Yydaluxcs o0IeoOpa3oBaTeNbHBIX
opranm3aimit/H.{l  Bunenkun, B.M. Xoxo, A.C. UYecnokos, C.H.
[IBapnoypa. — 33-e u3., crep. — M.:Muemo3suHa, 2015.

Anrebpa: yueOHUK U1t 7 Kiacca o01eo0pa3oBaTeNbHbIX yupexaeHuit/(LLLA
Amumos, FO.M. Kamsarun, H0.B. CumopoB u gap.). — 15-e u3n. — M.:
IIpoceemenue, 2007

Anrebpa: 8 knacc: yueOHUK A1t 001eo0pazoBaTenbHbIX yupexaeHui/(LLLA
Amumos, FO.M. Kamsarun, 10.B. CumopoB u gap.). — 18-e u3n. — M.:
IIpocsemenue, 2011



Anrebpa. 9 knacc: yuyeOHUK a5 001eo0pa3oBaTenbHbIX yupexaenuit/(ILLA
Amumvos, IO.M. Kamsrun, FHO.B. CumopoB u nap.). — 16-¢ muzn. — M.:
[Ipocsemenue, 2011
leomerpus. 7 — 9 «xmaccel: y4eOHHMK sl 00IIE00pa3oBaTENbHBIX
yupexaenuit/(JI.C. Aranacsn, B.®. byrycos, C.b. Kagommnes u np.). — M.:
ITpocseunienue, 2013

2. [Inanupyemblie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 NMpeaMera

M3ydeHue MaTeMaTHKM B OCHOBHOM IIKOJE JaeT BO3MOXKHOCTh OOYYAIOUIMMCS JIOCTHYb
CIICTYIOIIUX PE3YJIbTATOB Pa3BUTHSL:
1) B IMYHOCTHOM HAIIPABJICHUM:

YMEHHE SICHO, TOYHO TPAaMOTHO HM3JaraTh CBOM MBICIH B YCTHON U MUCHMEHHOU
peud, NMOHMMATh CMBICI MOCTaBIEHHOW 3a/ladyM, BBICTPAWBATh apryMEHTAIIHIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI;

KPUTHUYHOCTh MBIIUICHHUS, YMEHHE pAaclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

NPEICTAaBICHHE O MaTeMaTH4eCcKOW Hayke Kak cdepe  UelmoBeYeCKOM
NEeSATENIbHOCTH, 00 JTamax ee pa3BUTUS, O €€ 3HAYMMOCTH Ui Pa3BUTHS
MBHUJIN3AIIH;

KPEaTUBHOCTh MBIIUICHUS], WHUIIMATUBA, HAXOJYUBOCTh, AKTHUBHOCTh IpU
pellIeHnH MaTeMaTUYeCKUX 3a/1ay;

YyMEHUE KOHTPOJUPOBATH IMPOIECC W Pe3yJbTaT y4yeOHOM MaTreMaTHuuecKou
JIesATEIbHOCTH;

CIIOCOOHOCTh K OSMOIMOHATBHOMY BOCHPUATHIO MAaTeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHU, PacCyKICHUN;

2) B METanpeJMETHOM HaIpPaBJICHHUU:

HepBOHAYAJIbHBIE MPEJICTaBICHUsI 00 HAeAX M O MEeToJaX MaTeMaTHUKU Kak
YHUBEPCAJIBHOM SI3bIKE HAYKH M TEXHHKH, CPEICTBE MOJEIMPOBAHUS ABICHUN U
IPOLIECCOB;

YMEHUE BHJETh MaTEeMaTHYECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHON CHTyaluH B
JPYTUX TUCHHUIUIMHAX, B OKPYKAIOLIEH KHU3HH;

YMEHUE HAXOJHWTh B Pa3JIMYHBIX HCTOYHHMKAX HH(OpPMAIMIO, HEOOXOAUMYIO JUIs
pelIeHnsT MaTeMaTHYeCKuX INpoOJiIeM, W IPEACTaBIAThH ¢ B IOHATHOW Qopme;
IPUHUMATh pEIICHHEe B YCJIOBUSX HEMOJHOM ¥ W30BITOYHOH, TOYHOH WU
BEPOSITHOCTHOW MH(OpMALHH;

YMEHHE IOHMMaTh M HCIOJb30BaTh MAaTEMAaTHYECKHE CPEJICTBA HAIJIAHOCTU
(rpacdmky, aAuarpamMMsl, TaOIMIBI, CXEMBI U JP.) IS WUTIOCTPALMH, HHTEPIIPETALHH,
apryMeHTaluH,

yYMEHHE BBIIIBUTATh THUIIOTE3bl TIPH pEIICHHH Y4eOHBIX 3aJad W IOHUMATh
HEOOXOIMMOCTb UX ITPOBEPKH;

yMEHHE NMPUMEHSATh MHAYKTHBHBIC M JISIyKTUBHBIE CIIOCOOBI PACCYKIACHU, BUIETH
pa3IMYHbIe CTPATeru PEICHUsS 3a/ay;

NOHMMAaHHME CYIIHOCTH ANTOPUTMHUYECKUX MpPEANUCAHUNA U yMEHHE AEHCTBOBATH B
COOTBETCTBHUHM NPEIOKEHHBIM allTOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTAaBUTH IENH, BBIOMPATh U CO34aBaTh AJTOPUTMBI IS
pelIeHust yueOHbIX MaTeMaTHYECKUX Mpodiiem;

yMEHHE IUTaHHUPOBATh M OCYIIECTBIAThH JEATEILHOCTh, HAIIPABICHHYIO Ha pEIICHUE
3a/1a4 MCCIIEJ0BATEIILCKOTO XapaKTepa;

3) B MpeaIMETHOM HAIPaBICHHH:



e oByaJeHUe 0a30BbIM MOHITUUHBIM aIapaToM 10 OCHOBHBIM pa3jiesiaM COCpKaHUS;
NpeCTaBIeHNne 00 OCHOBHBIX U3y4aeMbIX MOHATHAX (YHCII0, TEOMETPUIECKAs
¢urypa, ypaBHeHne, QyHKIHS, BEPOSITHOCT) KaK BAXKHEHUIIIMX MaTEMAaTHIECKUX
MOJIENSAX, TO3BOJISIOLINX ONKCHIBATh U N3y4aTh peajbHbIE IPOLECCHI U SBICHUS;

e yMeHHe paboTaTh C MAaTEMAaTHYECKUM TEKCTOM (aHAIU3UPOBATh, U3BIIEKAThH
HEO0X0MMYI0 HH(POPMAIIUIO), TPAMOTHO MPUMEHATH MaTEMAaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh PA3IMYHbIE S3bIKM MAaTEeMaTHUKH;

® yMEHHE MPOBOAUTH KiIaccu(PUKAINH, JOrHYeCKue 000CHOBAHUS, TOKA3aTEIbCTBA
MaTEeMaTHYECKUX YTBEPKACHUN;

e yMEHHE PACIIO3HABATh BUJbl MATEMAaTUYECKUX YTBEPKIECHUHN (aKCHOMBI,
OTIpeIeNIeHUs], TEOPEMBI U JIp.), IPSIMBIE U 00PaTHBIE TEOPEMBI;

® Pa3BUTHUC HpeI[CTaBJIeHI/Iﬁ O YHCJIC XU YUCJIOBBIX CUCTEMAX OT HATYpPAJIbHBIX 10
I[Cf/iCTBHTCJIBHBIX YUCCII; OBJIAACHUC HAaBbIKAMH YCTHBIX, IMCbMCHHBIX,
HHCTPYMCHTAJIbHBIX BBILII/IC.]'ICHI/II‘/JI;

® OBJIa/IEHHE CUMBOJIBHBIM S3IKOM QJIT€OpbI, TPUEMaMHU BBITTOITHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHuil pallMOHAIbHBIX BBIPAKEHUH, PEIICHUs] yPaBHEHUH, CUCTEM
YpaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUE HCIIOJIb30BATh UICHO
KOOPJMHAT Ha MJIOCKOCTH JJIsl MHTEPIPETAUN YPaBHEHNU, HEPABEHCTB, CUCTEM;
YMEHHUE MPUMEHSATH ajredpandeckue npeoOpa3oBaHus, anmnapar ypaBHEHUH 1
HEpPaBEHCTB JUIs PELICHUs 3a/1a4 U3 Pa3IMUHBIX pa3/ieioB Kypca;

e OBJaJieHHE CUCTEMON (YHKIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOM; YMEHHE UCII0Ib30BaTh (DyHKIMOHAIBHO — rpadudeckue
IIPEJCTaBJICHUS JJIs OIIMCAHUS M aHAJIM3a PealbHbIX 3aBUCUMOCTEH;

® OBJIaJCHHC OCHOBHBIMH criocobaMu npeaACTaBJICHUS U aHAJIn3ad CTATUCTUYICCKUX
JaHHBIX; HAJIMYHUC HpCI[CTaBJ'IeHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€aJIbHOM
MHPC U O pa3JIMIHBbIX criocodax ux H3YUCHUSA, O BEPOATHOCTHBIX MOIALCIIAX;

®  OBJIAJICHUE EOMETPUUECKUM S3bIKOM, YMEHHE UCIIOJIB30BATh €T0 JUISl ONUCAHUS
IIPEIMETOB OKPYXKAIOIIEr0 MUPA; pa3BUTUE IIPOCTPAHCTBEHHBIX IIPEICTaBICHUN U
n300pa3UTENbHBIX YMEHUH, IPHOOPETEHNE HABBIKOB T€OMETPHUECKHIX ITOCTPOCHHUIA;

® YCBOCHHE CHCTEMAaTHUYECKHUX 3HAHHUH O IUIOCKUX (PUTYpax U MX CBOMCTBAX, a TAKXKE HA
HaIJISITHOM YPOBHE — O TTPOCTEUIITUX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE MTPUMEHSTh
CHCTEMAaTUYECKHUE 3HAHUS O HUX JIJISl PEIICHHSI TEOMETPUUECKUX U TPAKTUIECKUX
3aj1au4;

® yYMEHHE U3MEPSATH IJTMHBI OTPE3KOB, BEIMYUHBI YTITIOB, UCIIOJIB30BaTh (DOPMYJIIBI JIS

HAaXOJKACHUS MEPUMETPOB, IUIOIIAJIeH 1 00bEMOB T€OMETPUUYECKUX QUTYD;

® YMCHHUC NNPHUMCHATDb U3YUCHHBIC ITIOHATUSA, PC3YJIbTAThl, MCTOABI JIs pCIICHUA 3a1a4
MPAKTUYCCKOI'O XapaKTEpa U 3a1a4 U3 CMCIKHBIX JUCHUILINH C UCTIOJIb30BAHUCM IIpH
H606XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCPHAJIOB, KAJIbKYJIATOPA, KOMIIBIOTCPA.

TpeboBaHus K yPOBHIO IOJATOTOBKU YYAIIHXCS 5 KI1acCOB
B pesynbraTe u3yueHus Kypca MaTeMaTHKU YUaIUeCs T0JKHBI:
® TMPaBWIBLHO YNOTPEONATH TEPMHUHBI, CBS3aHHBIE C PA3NUMYHBIMA BHIAMHU YHCEN U
crocob6aMu MX 3amKcH: LENbHOE, APOOHOE, NecATUYHAs ApoOb, Mepexoa OT OAHON (Gopmbl

3amMcy K ApYyrou (Hampumep, NPOLEHTH B BHUJE ACCITUYHOW ApOOH; BBIJEICHUE ILIENOM
YacTH U3 HEMPAaBUIBHOU ApoON); peuiath TP OCHOBHBIE 3a/1a4M Ha ApoOu;



CpaBHMBAaTh 4HCJa, YIOPAJOYMBATH HAOOpPBl YHCEN, IOHUMATh CBA3b OTHOIICHUU
«OoTbIIeY, «MEHBIIE» C PACHOJIOKEHHEM TOYEK Ha KOOPAWHATHOM MHpSMOI; HAXOIUTh
cpenHee apupMeTHIECKOe HECKOJIBKUX YHCET;

BBITMIOJIHATh apu(MeTUYecKue NEHCTBUS C HATypaJdbHBIMU YHUCIAMU M ACCITUYHBIMU
JIpOOsIMH; OKPYTJIATH JECATHYHBIE IpO0OH;

pacrmo3HaBaTh Ha YepTEXaX M MOJENAX TeoMeTpuueckue Qurypbl (OTpe3KH, YIJb,
TPEYroJbHUKH, MHOTOYTOJIbHUKH, OKPYXHOCTb, Kpyr); HU300pa)kaTb YyKa3aHHbBIE
reoMeTpuueckue (Gurypel; BianeTh NPAKTUUYECKMMU HABBIKAMU  HCIIOJIb30BAHUS
TeOMETPUUYECKUX MHCTPYMEHTOB ISl IOCTPOCHUS U U3MEPEHHUS OTPE3KOB U YIJIOB;

BJIaJICTh HABBIKAMU BBIYUCICHHS MO (OpMyaMm, 3HaTh OCHOBHBIC €IMHUIBI U3MEPEHUS U
yMETh NEepEeHTH OT OJHUX EeIWHHIl W3MEPEHUs K JPYI'MM B COOTBETCTBHH C YCIOBHUSIMH
3a/1a4u;

HaXOAMUTb YHCIIOBbIC 3HAYCHUSI OYKBEHHBIX BBIPAKEHHIA.

TpeOGoBaHMs K YpOBHIO MTOJATOTOBKU y4aIIuxcs 6 kiacca

Yucna 1 BEIYUCIICHUS

B pe3ynbTaTe u3ydeHus Kypca MaTeMaTUKH yJalluecsl T0KHBIL:

MPABWIBLHO YIOTPEOISATh TEPMHHBI, CBSI3aHHBIC C PA3IUYHBIMK BHIAMHU YHCEN U CIIOCOOaMu
UX 3alucu: 1enoe, JApoOHOe, palMOHAIBHOE, WPPALMOHAIBLHOE, IOJIOKHUTEIHHOE,
OTpHUIIATEIIbHOE, JeCATHYHAS APOOb U Jp.; MEPEXOAUTh OT OAHOW (HOPMBI 3aITUCH K IPYToi
(HarpuMep, IPEICTaBIIATh JECATHYHYIO IPoOb B BHIE OOBIKHOBEHHOM, IMPOLIEHTHI — B BHJIE
JECATUYHON MM OOBIKHOBEHHOM ApoON);

CpaBHHMBATh YHCJIA, YIOPSIAOYMBATh HAOOPHI YHCEN;, MOHUMATh CBS3b OTHOIICHUH «OOJIBIIIE)
U «MEHBIIIEY» C PACIIOJIOKEHHEM TOUYCK Ha KOOPAMHATHOM MPSIMO;

BBITIOJHATh apu(METHUYECKHE JCHUCTBUS C PallMOHAIBHBIMU YHMCIaMH, HaXOIUTh 3HAYCHHE
CTCTICHE; COYeTaTh NP BHIYMCICHHUSIX YCTHBIC U TUCHbMECHHBIC IIPUEMBI;

MIPOU3BONTD MPUKHUIKY PE3yIbTaTa BEIYHCICHHM.

Bripakenus u ux npeoOpa3oBaHUs

B pesynbTaTe u3ydeHus Kypca MaTeMaTUKH yJalluecsl T0KHBIL:

NPaBUIBHO YIHOTPEOJIATh TEPMHMHBI «BBIPAKEHHUEY, «UHCIOBOE BBIPAXKEHUE), «OYKBEHHOE
BBIPQ)KEHUE», «3HAUEHHE BBIPAXKEHUS», NMOHUMATh UX MHCIOJIb30BAHHME B TEKCTE, B pEUU
yUuTENSl, TOHUMAaTh (POPMYJIMPOBKY 3aJaHUN: «YNPOCTUTH BBIPAXKEHUEY, «HAUTH 3HAUEHHE
BBIPXKEHUS, «PA3TI0KHUTh HA MHOKUTEIIH;

COCTABJISAATh HECIIOKHBIE OYKBEHHBIE BBIPAXKEHUS U (POPMYIIBI; OCYIIECTBISITH B BRIPAKEHHSIX
U (GopMynax YHCIOBbIE IOJCTAHOBKM U BBINOJIHATH COOTBETCTBYIOIINE BBIYMCIICHHUS;
BbIpaXkaTb U3 (POPMYI OJHU IEPEMEHHBIE Yepe3 JPYyTue;

HaXOAMUTh 3HAYEHUE CTENEHHU C HATypaJIbHbIM I10Ka3aTEJIEM.

ypaBHCHI/IH H HCPAaBCHCTBA

B pesynbTaTe u3ydyeHust Kypca MaTeMaTUKH yJallluecsl T0KHBbI:

MOHUMATh, YTO YPaBHEHHS — 3TO MAaTEMaTHUYECKHUI amnmapaT pemeHus: pa3HooOpa3HbIX 3a1a4
W3 MAaTEMAaTHKH, CMEXHBIX 00J1aCTei 3HAHNH, PAKTUKH;

MPABWIILHO YIOTPEOISATh TEPMUHBI «ypaBHEHUE», «HEPABEHCTBO», «KOPEHb ypPaBHEHHS;
MOHUMATh WX B TEKCTE, B PEUYM YUMTENs, MOHUMATh (OPMYIUPOBKY 3aJadd «PEIIUTh
YPaBHEHUE, HEPABEHCTBOY;

pelaTh TUHEWHbIE YPAaBHEHUS ¢ OHON MEPEMEHHOM.

DOyHKIMHU

B pe3ynbTaTte u3ydeHns Kypca MaTeMaTUKH YUaIuecs TOKHBI:



® TI03HAKOMHTHCS C NMPHUMEPAMU 3aBUCHUMOCTEH MEXIY PEaTbHBIMU BEIMYMHAMH (IIpsMas U
oOpaTHas MPOMOPLUUOHATILHOCTH, TUHEHHas QyHKIuUA);
® [I03HAKOMHTHCS C KOOPAMHATHOM IJIOCKOCTBHIO, 3HATh MOPSAOK 3aMUCH TOYEK IJIOCKOCTH U
UX Ha3BaHWUH, YMETh IOCTPOUTH KOOPAMHATHBIE OCH, OTMETUTh TOYKY I10 3aJaHHBIM
KOOpAMHATaM, OIPENEIUTh KOOPAUHATHI TOUKH, OTMEYEHHON Ha KOOPIAMHATHOM INIOCKOCTH;
® HaXOAWTh B MPOCTCUIIMX CIydasX 3HAYCHHS (QYHKIUH, 3aJaHHBIX (HOPMYJIOH, TaOIHIICH,
rpadukom;
® HHTEPIPETUPOBATh B HECIOXKHBIX CIydasX TpauKH peaJbHBIX 3aBUCHMOCTEH MEXIy
BEJIMYMHAMU, OTBEYAas HAa TIOCTABJICHHbBIE BOIIPOCHI.
I'eomeTpudeckue Gurypsl 1 uX cBOicTBa. Mi3MepeHre reOMeTpHIeCKUX BETUIHH
B pe3ynbpTraTte n3ydeHHs Kypca MaTEMaTHKHU YYAIUECs JTOJIKHBI:
® pacmo3HaBaTh Ha 4YepTeXkax W MOJENAX TeoMeTpuueckue Gurypsl (OTpe3KH, YIJIb,
MHOTOYTOJIbHUKH, OKPY>KHOCTH, KPYT'H); U300pakaTh yKa3aHHbIE F€OMETpUYECKUE (UTYPHI;
BBITIOJIHSATH YEPTEXKH 110 YCIOBHUIO 3a/1a4H;
® BJAJETh NMPAKTUYECKUMH HABBIKAMHU HCIIOJIb30BAHUS T€OMETPUYECKUX HHCTPYMEHTOB IS
n300paxkeHus: GUryp, a Taxke A HaXOXKIECHHUS JJTUMH OTPE3KOB M BEIMYHH YIJIOB;
e pemaTh 33/Ja4d Ha BBIYMCIEHWE TE€OMETPHUYECKHUX BEIUYMH (IUIMH, YIJIOB, IUIOMIAACH,
00BEMOB), IPUMEHSISI U3yUEHHBIE CBOICTBA GUTYp U (HOPMYIIBI.
OO61meyueOHbIe YMEHUS, HABBIKH U CIIOCOOBI JIEATEIbHOCTH.
Vyamuecs npruoOpeTaoT U COBEPLIEHCTBYIOT OIBIT:
® [UIAHUPOBAHUS U OCYIIECTBJICHUS AJITOPUTMHUYECKON AEATEIbHOCTH, BBIIOJHEHUS 3aJaHHbIX U
KOHCTPYHPOBAHHs HOBBIX aJITOPUTMOB;
® pelIeHUs] Pa3HOOOPA3HBIX KJIACCOB 3a7ad M3 Pa3lMYHbIX pa3/eioB Kypca, B TOM YHUCIE 3ajad,
TpeOYIOUINX IMOMCKA ITyTel U CIIOCOOOB PELICHHUS;
® UCCIIEJIOBATEIILCKOM JIEATENILHOCTH, PAa3BUTHUS WACH, MPOBEICHHS SKCIEPUMEHTOB, 000OIICHMS,
MMOCTAaHOBKU U (OPMYITHMPOBAHUS HOBBIX 33]1a4;
® SICHOrO0, TOYHOI'O, I'PaMOTHOIO M3JIOKEHHUS CBOMX MBICIEH B YCTHOM M INHCBMEHHOW peuw,
HCIIOJIb30BAaHUS PA3JIMYHBIX SI3bIKOB MATEMATUKHU (CIIOBECHOI'O, CUMBOJIMYECKOI0, IpauiyecKoro),
CBOOOJHOTrO TepexojJa C OJHOTO S3blKa HAa JPYrod Uil WIIIOCTpAlMW, WHTEpHpETalty,
apryMeHTaIluH U JJOKa3aTellbCTBA;
® IPOBEJICHUSI JI0KA3aTEIbHBIX PACCYKICHWM, apryMEHTAllUW, BbIABIKEHUS THUIOTE3 M HX
000CHOBaHUS;
® IOMCKa, CHUCTEMaTH3alli¥, aHalmm3a W Ki1accupukaumm HWHOOpPMANWK, HCIIOJIb30BAHUS

pa3HOO0Opa3HbIX MHPOPMALMOHHBIX MCTOYHHMKOB, BKIIIOYas y4eOHYIO M CIIPABOYHYIO JIUTEPATypy,
COBpeMEeHHbIE HH()OPMAIIMOHHbBIE TEXHOJIOTHH.

TpebGoBaHMs K YPOBHIO OJTOTOBKHU y4allluxcsi 7 KJIaccoB
JOJDKHBI 3HATH/ IOHUMATh:

— MaTEMATUYCCKHUH S3BIK;

— CBOIMCTBA CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM;

— OTpe/IeJICHne OJHOWIEHAa M MHOTOWICHA, ONepaluy HaJ OJHOWIEHAMH W MHOTOWIEHAMH;
(OpMyITBI COKPALIEHHOTO YMHOKEHHUS; CIIOCOOBI PA3TI0KEHNSI HA MHOXKHTEIH;

— IMHENHYI0 (QYHKIUIO, €€ CBOWCTBA U IpaduK;

— KBaJIpaTU4HYIO (DYHKIMIO U ee rpaduK;

— CIIOCOOBI PELIEHUsI CUCTEMBI ABYX JINHEMHBIX YPAaBHEHUH € IBYMsI IE€PEMEHHbBIMY;

OOJDKHBI YMETh:

— COCTABJIATh MAaTCMAaTUYCCKYIO MOJICJIb ITPU PCIICHUM 3a/1a4,



— BBITIOJIHATH JICHCTBHS HAJl CTETICHSIMH C HATypaJIbHBIMHU TTOKA3aTeNIsIMU, MTOKa3aTejaeM, He PaBHBIM
HYJIIO, HCTIOJNIb3Ysl CBOMCTBA CTEIICHEM;

— BBIIIOJIHATH apI/I(bMeTI/I‘{eCKI/IC onepanyu Haa OJHOYWICHAMHU KW MHOTOYWICHAMH, pPACKJIaAbIBaTb
MHOT'OYJICHBI HA MHOXHUTCIIN, UCII0JIb3Yysd MCTO/ BBIHCCCHUS O6I_I_ICFO MHOXHUTECIIA 3a CKO6KI/I, METO
TPYIIHUPOBKH, POPMYIIBI COKPALIEHHOTO YMHOKEHUS;

— CTPOUTH TpadUKH THHEWHOW U KBaIpaTHIHOU ()YHKITHIA,

— pellaTh CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IE€PEMEHHBIMHU.

B pe3ynbraTe uzydeHus Kypca reOMETPUH yUaluecs JOJKHBI 3HATh/yMETh:

— CKOJIBKO TIPSIMBIX MOXXHO TPOBECTH Yepe3 JIBe TOYKH, CKOJBKO OOIIMX TOYEK MOTYT UMEThH JIBE
npsIMble, Kakasi pUrypa Ha3blBa€TCsl OTPE3KOM, JIy4UOM, YIJIOM;

— 0003HauaTh TOYKH, OTPE3KH, Jy4M, MpsSMble M YIIBI HAa 4YepTexe, W300pakaTh OTPE3KH, JIy4H,
IpSAMBIE W YTJIBI, BO3MOJKHBIE CIIydad B3aUMHOIO PAaCIIONIOKEHUSA TOYEK, OTPE3KOB, JIydeH W
MIPSIMBIX;

— Kakhe reomMeTrpuuyeckue (Urypbl Ha3bIBAIOTCS PaBHBIMM, YTO HA3bIBAECTCS CEpPEIMHON OTpe3Ka,
OUCCeKTPUCOH yriia, eAMHULBI U3MEPEHHs OTPE3KOB U YIJIOB, BUJIbI YIJIOB;

— CpaBHHUBAaTh OTPE3KHU U YTJIbl, HAXOIUTh I'PayCHBIC MEPHI YTIIOB C IIOMOLIBIO TPAaHCIIOPTHUPA;

— OIPEIENICHNE U CBOMCTBA CMEKHBIX, BEPTUKAIBHBIX YTJIOB, IEPIEHINKYIIAPHBIX IPSIMBIX;

— CTPOUTB CMEKHBIE, BEPTUKAJIBHBIE YIJIbl, HAXOAUTb UX Ha PUCYHKE, PEIIATh 3a1a4u;

— OIpENENICHHE TPEYTOJIbHUKA M €ro 3JIEMEHTOB, PaBHBIX TPEYTOJIBHUKOB, IEPIEHINUKYIApPA,
MeJHUaHbl, OHCCEKTPHCHI, BBICOTHI TPEYroJbHHKA, PABHOOEAPEHHOTO W PaBHOCTOPOHHETO
TPEYTOJILHUKOB, (POPMYIUPOBKH NPU3HAKOB PABEHCTBA TPEYTOJILHUKOB;

— JIOKa3bIBaTh MPU3HAKU paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CBOMCTBAX paBHOOEIPEHHOIO
TPEYroJbHHKA, UCIIOJIB30BATh UX IIPU PEIICHUU 3a/1a4;

— OIpEeIENICHNE OKPY/KHOCTH U €€ 3JIEMEHTOB;

— BBINOJHATh NPOCTEHIINE IMOCTPOCHHSA C IOMOIUBID LHMPKYJIS M JMHEWKH, NMPUMEHATh UX IPHU
peLIeHNH 3a1a4;

— OIpEIENICHUE MapaJlIeNIbHBIX IPSMBIX; HAKPECT JIEKAIIMX, COOTBETCTBEHHBIX, OJHOCTOPOHHUX
yIJI0B, (DOPMYJIMPOBKM MPU3HAKOB MApAJUIEIBHOCTH NPSMBIX, aKCHOMY IapajuIeNIbHBIX MPSMBIX,
CJIEJICTBUS U3 HEE;

— TIOKa3aTb Ha PHUCYHKE Napbl HAKpPECT JIEKAIIUX, COOTBETCTBEHHBIX, OJHOCTOPOHHHUX YIJIOB,
JIOKa3bIBaTh IPU3HAKU MApaJJIENbHOCTH JBYX MPSAMBIX, CBOMCTBA MApAJUIEIbHBIX NPSIMBIX H
HCIIOJIb30BaTh X IIPU PELICHUU 3a/1a4;

— ONpENENIEHHE  BHEIIHEro  yIjla,  OCTPOYIOJIBHOIO,  TYNOYTOJBHOTO,  MPSMOYTOJIBHOTO
TPEYrOJIbHUKOB,

— JIOKa3bIBaThb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA U €€ CJIEICTBUS, TEOPEMY O COOTHOIICHHUSAX
MEXJy CTOPOHaMH M YyIJIaMU TPEYrojJbHUKA M CIEIACTBUS M3 HEE, TEOPEMY O HEPaBEHCTBE
TPEYroJIbHUKA, IPUMEHATH UX [P PELICHNU 3a/a4;

— (hopMyIHPOBKH ITPU3HAKOB PABEHCTBA MPSIMOYTOJIHBIX TPEYTrOJIbHUKOB;

— JIOKa3bIBaTh CBOMCTBA U MPU3HAKU NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, IPUMEHATh UX IIPU PELLICHUH
3a1a4;

— YTO Ha3bIBAETCS HAKJIOHHOW, PACCTOSHUEM OT TOYKH JO MPSAMOM M PACCTOSHUEM MEXKIY
NapajuIeIbHBIMU IPSIMbBIMU;

— JIOKa3bIBaTh CBOMCTBO NEPHEHAMKYJIApA, pellaTh 3aJadyd Ha MOCTPOEHUE TPEYTOJbHUKA MO TPEM
JJIEMEHTaM.

TpeOGoBaHUs K YPOBHIO MOJTOTOBKU y4alllUXCsl 8 KJIaccoB
JIOJKHBI 3HATH/ TIOHUMATh:
— 3HaUYE€HUE MAaTEMaTHYECKOM HAyKH JUIs pelleHUs 3a/ay, BO3HUKAIOIIUX B TEOPUU M MPAKTHKE;

MHPOTY U B TO KC BPEMsA OIrpaHHUYCHHOCTH NPHUMCHCHHA MATCMATUYCCKHUX MCTOAOB K aHAJIU3y H
HCCIICOOBAHUTIO IPOUCCCOB U SIBIICHHUI B Opupoac u 06IJ_ICCTB€;



3HaYEHUE MPAKTUKUA M BOMPOCOB, BO3HHUKAIOUIMX B CaMOMl MaremaTHke, /uid (OpPMUPOBAaHUS U
pa3BUTHS  MAaTEMaTHYECKOM  HAyKH; HWCTOPUIO  pa3BUTUS  IOHATHS  4YHCIA, CO3/aHUsA
MaTeMaTHYECKOI0 aHaJIN3a, BOSHUKHOBEHUS U PAa3BUTHS F€OMETPUH;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JOTUKH MAaTEMAaTHUECKUX PACCYXACHUH, UX TPUMEHUMOCTb BO
BCceX 00JacCTSIX YeIOBEUYECKOW NEeATENIbHOCTH; BEPOSTHOCTHBIA XapaKTep pa3iHyYHBIX MPOLECCOB
OKPY’KaroILEro MUpa;

JOJIDKHBI YMETb!

BBINOJIHATh apU(METHUECKHE AEHCTBUSA, COUYeTas YCTHbIE M IUCbMEHHBIE IIPUEMBI; HAXOIUThb
3HAYEHUs] KOPHS HATYypaJbHOW CTEIECHM, CTEIIEHU C PAalMOHAJIbHBIM IIOKAa3aTelIeM, UCIIONb3Ys IIPU
HEOOXOJMMOCTH BBIYMCIMTEIbHbIE YCTPOWCTBA; IIOJb30BATHCS OLIEHKOM M MNPUKUAKOH mpu
IIPAKTUYECKUX pacyeTrax;

COCTaBJIATh OYKBEHHBIE BBIPAKCHUS U (OPMYJbI IO YCIOBHUSM 3aJay; OCYLIECTBIISATh B BBIpaXe-
HUAX U (opMmynax 4HCIOBbIE IOACTAHOBKM M BBINOJHATH COOTBETCTBYIOLIME BBIUUCIICHUS,
OCYIIECTBJIATh IOJICTAHOBKY OJHOTO BBIPQXKEHHS B JAPYroe; BbIpaxaTb H3 (GOPMYT OIHY
MIEPEMEHHYIO Yepe3 OCTaJIbHBIE;

BBINOJIHATh OCHOBHBIE IEHCTBUS CO CTENEHSAMM C LEJIbIMU IOKAa3aTeNs MM, C MHOTOYICHaMHU U
anredpandecKuMH ApoOsSMH; BBIIOJHATH Pa3ioKeHHE MHOIOYICHOB HAa MHOXKHMTEJNH; BBINOJIHATH
TOKIECTBEHHBIE IPE0OPA30BaHNUs PALIMOHAIBHBIX BBIPAKEHHIA;

IIPUMEHATh CBOMCTBAa apU(pMETHUECKHUX KBaJpaTOB KOpPHEW JUId BBIYMCICHUS 3HA4EHUH U Ipe-
00pa3oBaHMii YUCIIOBBIX BBIPAXKEHUI, COEPKALIMX KBaApaTHbIE KOPHH,

pellaTs JMHEHHbIE, KBAaJpAaTHbIE YPABHEHHUS M PALMOHAJIBHBIE YPABHEHMs, CBOJAIIMECA K HUM,
CUCTEMBI JIBYX JTMHEHHBIX YPAaBHEHUI U HECIIOXKHbBIC HEJIMHEIHbBIE YPABHECHHUS,

pelaTh JMHEHHbIE U KBaJpaTHbIE HEPABEHCTBA C OHOM NEPEMEHHOMN U UX CHUCTEMBI;

pemaTb TEKCTOBBbIE 3aJaud anreOpandeckuM METOJOM, WHTEpPIpPETHPOBaTh MOJIYUYEHHBIH pe-
3yJIbTaT, HPOBOAUTE OTOOP PELIeHUH, UCX0/s U3 GOPMYJINPOBKHU 3a4a4H;

n300pakaTh YKcIa TOYKaMH Ha KOOPJMHATHOM MPSIMOM;

OIIpEAEIATh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH KOOpDAMHATAMU; U30-
Opa’kaThb MHOKECTBO peIlIeHHH JIMHEHHOTO HEPABEHCTBA;

pacno3HaBaTh apu(pMeTHYECKHE U TeOMEeTPUYECKUe MPOrPEeCCUU; PelIaTh 3aa4k ¢ IPUMEHEHHUEM
(dbopMyITBI 00IIIETO YieHa U CYyMMBI HECKOJIBKUX MEPBBIX YJICHOB;

HAaXOJWUTh 3HaueHHus (yHKuuH, 3amaHHON (opMmynoil, Tabnuuel, rpagukoM, Mo €€ aprymMeHrty;
HAaXOJUTh 3HAYECHUs apryMEHTa [0 3HaUCHUI0 (PyHKINH, 3aJaHHOM rpaduKkoM Wi TabIuLeH;
OIIpENeNIATh CBOMCTBA (PYHKIMM IO ee rpaduKy; NPUMEHATh Trpaduyeckue MpeacTaBiIeHUs NpU
pEILIeHNN YpaBHEHUM, CUCTEM, HEPABEHCTB;

OIHCHIBATH CBOWCTBA U3YyYEHHBIX (QYHKIIMH, CTPOUTH UX TPaUKH;

U3BJIEKaTh MH(OPMALMIO, IPEICTABICHHYIO B Ta0IMLaX, HAa JUarpammax, rpaukax; cOCTaBIATh
TaOJIUIIbI, CTPOUThH AUArpaMMBbI U TpauKHy;

pemaTb KOMOMHATOPHBIE 331a4M MyTEM CUCTEMATHYECKOro Iepedopa BOZMOXKHBIX BAPHAHTOB U C
HCIOJIb30BAaHUEM MIPABUIIA YMHOXKCHHUS;

BBIUUCIIATh CPEIHUE 3HAYCHUS Pe3yJIbTaTOB U3MEPEHNUN;

HaXOJIUTh YacTOTy COOBITHS, UCIOJb3Yysl COOCTBEHHbIC HAOIOACHUS M T'OTOBBIE CTATHCTHUECKHUE
JIaHHBIE;

HaXOJUTb BEPOATHOCTH CIIy4alHbIX COOBITHI B IPOCTEHILINX CIIydasiX.

B PE3YIbTATC U3YUYCHHA KypCa IrCOMCTPHUU yHallIUCCA JOJIPKHbBI 3HATh/ YMCTh:

MOJIb30BATHCS TEOMETPUIECKUM SI3BIKOM JUTS OTIMCAHMS IPEAMETOB OKPYKAIOIIETO MHUPA;
pacrno3HaBaTb rcOMCTPUICCKUEC q)HprI)I, pas3janyaTtb UX B3aMMHOC PACIIOJIOKCHHUE,

n300pakaTh FeOMETPHUECKUE (DUTYPBI; BBITIOIHAT YEPTEXKHU IO YCIOBHUIO 33/1a4; OCYILIECTBIISTh
npeoOpazoBaHue QuUryp;

BBIYHCIISATH 3HAYCHUS TEOMETPUIECKIX BEIMYWH ([UTHH, YTJIOB, TUIOMIACH), B TOM YHCIIE:
OMpCACIATh 3HAYCHUEC TPUTOHOMCTPHUUCCKUX (bYHKIII/Iﬁ 110 3aJaHHBIM 3HAUYCHHAM YTJIOB; HAXOAUThH



3HAYEeHUS! TPUTOHOMETPHUYECKUX (PYHKITHI 110 3HAYEHUIO OJJHOM U3 HUX; HAXOJIUTHh CTOPOHBI, YTIIbI
Y TUIOIAU TPEYTOJIBHUKOB, [UTMH AYT OKPY>KHOCTH, TUIOIIA € OCHOBHBIX F€OMETPUUYECKUX (PUryp
1 GuUryp, COCTaBICHHBIX U3 HUX;

— pemaTb TeOMETPHUYECKHE 3aJJaHusl, ONMPAsCh HA U3YUYEHHBIE CBOMCTBA (PUTYP M OTHOILICHUNA MEXKIY
HUMH, IPUMEHSS JONOJTHUTENIbHBIE TIOCTPOCHUS, alNreOpandecKuii 1 TPUrOHOMETPUYECKHUIA
ammapar, cooOpa)XeHUs] CHMMETPHH;

— MPOBOJUTH JOKA3aTEJIbHbBIE PACCYXKIECHUS NPU PELIEHUH 3a/1a4, UCII0JIb3Ysl U3BECTHBIE TEOPEMBI,
oOHapy>XHBast BO3MOXKHOCTH ISl X HCIIOJIb30BaHMS.

OO0mmeyueOHbIe YMEHUS, HABBIKH U CTIOCOOBI JIEATEIIEHOCTH
VYuyamuecs IproOpeTaroT U COBEPUICHCTBYOT OIIBIT:

® [IJIJAHUPOBAHMS W OCYIIECTBIICHUS aJTOPUTMUYCCKON JCATEIHHOCTH, BBITTOJIHEHHS 3aJaHHBIX H
KOHCTPYMPOBAHUS HOBBIX aJTOPUTMOB;

® pemieHus] pa3HOOOpa3HBIX KJIACCOB 3a/lad W3 PaslMYHBIX pasleioB Kypca, B TOM YHCIE 3anad,
TpeOYIOMIMX TIOMCKA MTyTeH U CIIOCOOOB PEIICHNUS;

® UCCJICJIOBATEIIBCKOW NIEATSIIBHOCTH, Pa3BUTHUS WJICH, MPOBEIACHHS SKCIICPUMEHTOB, 000OIICHHMS,
MMOCTAHOBKU U ()OPMYTMPOBAHUS HOBBIX 33]1a4;

® CHOI0, TOYHOIO, I'PaMOTHOI'O M3JI0KE€HHUS CBOMX MBICIEH B YCTHOM M TNHCbMEHHOM peuu,
WCIIOJIb30BaHUS PA3JIMYHBIX SI3BIKOB MAaTEMAaTHKH (CIIOBECHOT'O, CUMBOJIUYECKOT0, TpaduiecKkoro),
CcBOOOMHOTO TiepexoJa C OIHOTO s3bIKa Ha JAPYro [Uisi WUIIOCTPAalUH, HWHTEPIpPETaInH,
apryMeHTaluu U 10Ka3aTeJIbCTBA;

® [IPOBEACHUS  JIOKA3aTENbHBIX JIOTMYECKH OOOCHOBAHHBIX  PACCYXKACHHH, apryMeHTallUu,
BBIJIBIKEHUS TUIIOTE3 U UX 00OCHOBAHMS;

® IUIOJIOTBOPHOTO yd4acTwsi B pabore B rpymie; (HOPMHUPOBAHUS YMEHHSI CaMOCTOSTEIbHO W
MOTHBHUPOBAHHO OPTaHU30BBIBATH CBOIO JACSTEIIBHOCTD;

® IOMCKa, CHUCTEMaTH3alli¥, aHaimM3a W Ki1accupukaumu HHOOpPMALWK, HCIOJIb30BAHUS
pa3Ho00pa3HBIX MHPOPMAIIMOHHBIX UCTOYHHUKOB, BKJIIOYas y4eOHYIO M CIPABOYHYIO JIUTEPATYDPY,
COoBpeMeHHbIe HH(POPMAIIOHHBIE TEXHOJIOTHH.

TpeGoBaHus K YPOBHIO MOATOTOBKHU ydaluxcs 9 Kiaccos
B pesynbrare uzydeHust kypca 00ydarommecs 10HKHbBL:
3HATH/TIOHUMATH:

e 3HAaueHUWE MaTeMaTHYeCKOW HAyKW JUIsl pelleHus 3a/ay, BO3HUKAIOIIUX B TEOPUU U
MIPaKTUKE; MIPOTY U B TO K€ BPEMsI OIPAaHUYEHHOCTb NMPUMEHEHHS] MaTeMaTH4YEeCKUX
METOIOB K aHAJIU3y U MCCIIeI0BaHUIO MTPOLIECCOB U SBJICHUN B IPUPOJE U OOIIECTBE;

e 3Haue€HUWE MPAKTUKKM U BONPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTuke, JUis
(dbopMHpOBaHUS PA3BUTUS MAaTEMaTHUECKOW HAYKH; HCTOPUIO Pa3BUTHS MOHATHUS YUCIIA,
CO3/IaHHS MaTEMaTHYECKOIr0 aHAJIN3a, BOSHUKHOBEHHUS U Pa3BUTHUS T€OMETPUN;

e VYHUBEpCAIbHBIM XapakTep 3aKOHOB JIOTUKM MaTEeMAaTUYECKUX PpaCCYXICHHH, HX
INPUMEHUMOCTh BO BCEX OOJIACTSX YEIOBEYECKOH MAeATeNbHOCTH; BEpPOSTHOCTHBIN
XapaKTep pa3INYHBIX IPOLECCOB OKPYKAIOIIEr0 MHPa;

YMETB:

® BBINOJHATH apU(PMETHUECKHUE NEHCTBUS, COYeTas YCTHbIE W MHCbMEHHbIE MPUEMBI;
HaxOJWUTh 3HAYEHUs KOPHS HATypaJbHOM CTENEHH, CTENEHU C palUOHAIbHBIM
rokaszaTejieM, HCHOJb3ysd MpU HEOOXOAMMOCTH BBIYUCIUTENbHBIE YCTPOMCTBA;
IT0JI30BATHCS OLEHKOW W MIPUKUJIKOW MPU IPAKTUYECKUX PAcUETax;

® COCTaBJIATH OYKBEHHbIE BBIpAXKEHHS M (POPMYJIBI 1O YCIOBUSAM 3a/1a4; OCYIIECTBISAThH B
BBIpXEHUSAX U (OpPMyJIax YUCIIOBbIE MOJACTAHOBKU U BBINNOJHSITH COOTBETCTBYIOIINE



BBIYMCIICHMS], OCYLIECTBIIATH MTOACTAHOBKY OJHOTO BBIPAXKEHUS B IPYroe€; BbIPaXKaTh U3
(bopMyn OHY IEPEMEHHYIO Yepe3 OCTAIIbHBIE;

® BBINOJHATH OCHOBHBIE JIEHCTBHS CO CTEINEHAMM C LEJIbIMU IIOKa3aTelsiMH, C
MHOT'OWIEHAMH U alre0pandeckuMu ApoOsIMH; BBIIOIHATE Pa3IoKEHHE MHOIOWIEHOB
HAa MHOXXWTEJIM; BBIMOJHATh TOXIECTBEHHbIE MPEoOpa3oBaHUsl PALMOHAIBHBIX
BBIPAKEHHUI;

® TIPUMEHSTH CBOMCTBA apU(PMETUUECKUX KBAJPATOB KOPHEW IS BHIYMCIICHUS 3HAYCHUI
1 IpeoOpa30BaHUM YHUCIOBBIX BBIPAKEHUH, COAEPKAIINUX KBAIPATHBIE KOPHU;

® pelarh JUHEHHbIE, KBaAPATHBIC YPABHEHMS M PALIMOHAJIBHBIC YPABHEHMSI, CBOISIINAECS
K HAM, CUCTEMBI JIBYX JUHEHHBIX YPABHEHUN U HECIIOJKHBIC HEJIMHEIHBIC yPaBHEHUS;

e pelaTh JMHEHHBIE U KBAJPATHBIC HEPABEHCTBA C OJHOU IIEPEMEHHOM U UX CUCTEMBI;

e pemarh TEKCTOBBIE 33Jaud  aJreOpanyeckuM  METOJIOM, HMHTEPIPETUPOBAThH
MOJyYCHHBIH pe3yJbTaT, MPOBOAUTH OTOOp pelIeHui, UcXoAs u3 (POpMyTUPOBKU
3a/1a4y;

e u300pakaTh YMCla TOYKAMU Ha KOOPAMHATHOM MPSMOK;

e OIpeneNsATh KOOpPAMHATBI TOYKM IUIOCKOCTH, CTPOUTb TOYKM C 3aJaHHBIMU
KOOpAMHATaMU; 300pakaTb MHOXKECTBO pelIEHUH TMHEHHOr0 HEPaBEHCTBA;

® pacno3HaBaTh apu(PMETHUECKHE M TCOMETPHUYECKHE TMPOTPECCHH; pellaTh 3aJadyd C
pUMEHEHHEM (OPMYIIBI OOIIETO YWIeHA U CyMMbI HECKOJIBKUX MEPBBIX WICHOB;

® HAXOAUTh 3HaueHUs (QYHKLUWU, 3a7aHHON (opMynol, Tabmuuei, rpapukom, no eé
apryMeHTy; HaXOJWUTh 3HAUYEHHUS apryMeHTa I10 3HA4YeHUI0 (YHKIUM, 3aJaHHON
rpaduKoM WM TabIuLel;

e ompeneniaTh CcBoiicTBa (yHKIMM 1O ee TpaduKy; MNPUMEHATh TIpaduyeckue
IIPEICTaBICHMS IPU PELICHUH YPABHEHUM, CUCTEM, HEPABEHCTB;

® ONUCHIBATH CBOICTBA U3YyYEHHBIX (PYHKIIMH, CTPOUTH UX TpapUKH;

e U3BICKaTh MH(POPMALHUIO, MPEICTABICHHYIO B TAaOMUIAX, HA AUarpaMmax, rpadukax;
COCTABIISATH TAOJUIIBI, CTPOUTH AUATPAMMBI U TpaduKy;

e peuiaTh KOMOMHATOpPHBIE 3a/a4d IYTEM CUCTEMATHYECKOro Iepedbopa BO3MOXKHBIX
BAPUAHTOB U C UCIIOJIb30BAaHUEM IIpaBUJIa YMHOXKEHUS,

® BBIUUCIATH CPEAHUE 3HAYCHUS PE3YJITATOB U3MEPEHU;

® HAaXOAUTh YaCTOTy COOBITHSA, HCHONb3Yysd COOCTBEHHblEe HAOJIIOJICHUS U TOTOBBIE
CTaTUCTUYECKUE JaHHBIC,

® HaxOJUTh BEPOSTHOCTHU CIIy4allHbIX COOBITHH B MPOCTEHIINX CIIydasiX.

B pamkax TemM Kypca TE€OMETpHUM B CpEIHEM 3BEHE UIKOJbHUKU IPHOOpETAIoT
CHUCTEMaTU3HPOBAHHbIE CBEJECHHUS 00 OCHOBHBIX IUIOCKMX (UIypax M CBSI3aHHBIX C HHUMH
TFeOMETPUYECKUX BEJIMYMHAX, 00 OCHOBHBIX T'€OMETPHUECKHMX OTHOUICHUSAX Ha IUIOCKOCTH;
an06peTa10T OIIBIT MPUMCHCHUA AQHAIIUTHYCCKOI'O alrapara K PCeHICHUIO TCOMETPUUCCKUX
npobiieM.

B pe3ynbTare uzydyeHus Kypca ydanuecs J10IKHBIL:

® [I0JIb30BaTbCSl TE€OMETPUUECKUM SI3bIKOM JUIsl ONMMCAHUS IPEIMETOB OKPYKArOIIETOo
MUDa;

® pacmo3HaBaTh FreOMETpUYECKHe (PUTYpHI, pa3IHuaTh UX B3aHMHOE PACIIONIOKEHUE;

e 1300paxkaTh TeOMEeTpHuYecKHue (UTYpHI; BBIIOJHATH UYEPTEKU MO YCIOBHUIO 3ajad;
OCYIIECTBIISATh IpeoOpazoBanue Guryp;

® BBIYNCIATH 3HAUEHUS TEOMETPUYECKUX BEIWYUH ([UIMH, YIJIOB, IJIOMIA/ICH), B TOM
quclie: OMpeAeNsATh 3HAueHHWEe TPUTOHOMETPUYECKHX (YHKIMHA 1O 3aJaHHBIM
3HAYEHUSAM YTJIOB; HAXOJHWTh 3HAUCHUS TPUTOHOMETPUYCCKUX (DYHKIUH 10 3HAYCHHIO
OJIHOM W3 HUX; HAXOIUTh CTOPOHBI, YITbl M IUIOMIATU TPEYTOJIHHUKOB, AJIUH YT
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OKPY)KHOCTH, TUIOIIA/Ieli OCHOBHBIX T€OMETPUYECKUX (UTYp U (UTYp, COCTABICHHBIX
U3 HUX;

e pemarb TEOMETPUYECKHE 3aJaHus, OMHPAsCh Ha H3YyYEHHBbIE CBOICTBa QUryp u
OTHOILEHUHA MEXIY HUMH, IPUMEHsS JONOJIHUTENIbHbIE IOCTPOCHNUS, aaredpandecKuit
Y TPUTOHOMETPUYECKHI armapar, COoOpaxeHUs] CUMMETPHH;

® [IPOBOJUTH I0KA3aTEIbHBIC PACCYKIACHUS NPU PELICHUM 3a/1ad, UCIOJIb3Ysl U3BECTHBIC
TEOpeMbl, 00HAPY>KHBasi BO3MOXHOCTH JUIsl UX UCIOJIb30BAHUS.

Yuamuecs ¢ OB3 uzy4aroT MareMaTHKy B 00beMe 0053aTeNIbHOTO YPOBHS [TOATOTOBKH.

3. Conmepxanue yaeOHOTO TIpeIMeTa

Cooepoicanue mamemamuiecko2o 0bpazosanus B OCHOBHOM 1IKoJIe (POPMUPYETCsi HA OCHOBE
(GyHIaMEHTAIILHOTO spa MKOJIHLHOTO MaTeMaTUYeCKOro oOpa3oBaHus. B mporpamme oHO mipen-
CTaBJIE€HO B BHUJE COBOKYIHOCTH COJAEPXATEIbHBIX  Pa3lelioB, KOHKPETU3UPYIOLINX
COOTBETCTBYIOIIME OJOKK (PYHIAMEHTAIBLHOTO SJpa MPUMEHHUTEIPHO K OCHOBHOM MIKOJIC.
[IporpamMma periamMeHTHpYeT O0BEM MarepHualia, 00sf3aTeIbHOro ISl M3Y4YEHHs B OCHOBHOM
IIKOJIE, a TAKXKE AT MPUMEPHOE €ro pacipeneeHue Mexay 5-6 u 7-9 kiaccamu.

CogepxaHue MaTeMaTUYECKOTO 00Opa30BaHUSI B OCHOBHOHM IIKOJIE BKJIIOYAET CIIEAYIOIINe
pasnensl: apugmemuxa, areeopa, QyHKyuu, 6eposmHOCcms u cmamucmuxa, ceomempus. Hapsny
C 3TUM B HETO BKJIIOYEHBI J[Ba JIONOJHUTENBHBIX Pa3lena: 102UKa U MHOMCECMEd, MamemMamuxda
8 UCMOPUYECKOM pa3éumuu, 4TO CBSI3AHO C pealiv3alueil 1eei 00Ine WHTEIUICKTYaAIbHOTO U
OOLIEKyIbTYpHOTO pa3BuUTUsl  ydamuxcs. ColepkaHue KakIOoro U3 OJTUX  pas3zesioB
pa3BOpaYMBACTCA B COJIEPKATEIBHO-METOANYECKYIO JIMHUIO, TPOHU3BIBAIOIIYI0 BCE OCHOBHBIC
paszernbl coAepKaHMUs MATEMaTHYeCKOro 00pa3oBaHus Ha TaHHOM CTYeHH 00y4YeHHUS.

Cognepxanue pasznena «ApudMeTHKa» CIyKUT 0a30d I JaTbHEUIIETO H3yYCHHS
yUalIUMHUCS ~ MaTeMaTUKH, CHOCOOCTBYET  pa3BUTHUI0O HMX  JIOTHYECKOTO  MBIIUICHHUS,
(OPMUPOBAHUIO YMEHHS TOJB30BATHCSA AITOPUTMAMH, & TaKXKE MPHUOOPETCHUIO MPAKTHYSCKUX
HABBIKOB, HEOOXOJMMBIX B TOBCEIHEBHOH >XWM3HU. PazBuTHE MOHATHS O 4YHUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAIlMOHAJIBHBIMA M UPPAUOHAIBHBIMH YHCIaMH, (OPMUPOBAHHEM
MEPBUYHBIX TMPEACTABICHUI O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE YHUCIOBOW JIMHUU
(cuctemaTu3ainusi CBEJICHUN O IEWCTBUTEIBbHBIX YUCIIAX, O KOMILJIEKCHBIX YHCIIaX), TaK K€ KaK 1
Oosee cIOKHBIE BOMPOCH apudMmeTHku (anroput™ EBkinga, oCHOBHas TeopeMa apu(MeTHkKH),
OTHECEHO K CTYIIEHH CpPEHEro 0011ero 00pa3oBaHus.

Copepxanne pasaena «Anrebpa» HampaBleHO Ha (QOpMHpOBaHUE Yy y4alIUXCs
MaTeMaTUYeCKOro amnmapara sl pelIeHHs 3a/1a4 U3 Pa3HbIX pa3/ieIOB MATEMATHKH, CMEKHBIX
MPEIMETOB, OKPYXKAIOLIEH peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAUCHUE MATEeMAaTHKU
KaK sI3bIKa JJIS TOCTPOCHMSI MATEMAaTHYECKUX MOJENiel MPOIECCOB M SIBJCHUW pEaJbHOTO
mupa. B 3amaun u3yuenus anreOpbl BXOAAT TaKKe Pa3BUTHE ATOPUTMHYECKOTO MBIIIICHHS,
HEOOXOIMMOTr0, B YaCTHOCTH, JJISI YCBOCHHS Kypca WH()OPMATHUKH, OBJIAJICHUS HaBBIKAMU
JNENYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre CHUMBOIBHBIX (OPM BHOCHUT CrEHUPUIECKUIT
BKJIaJl B pa3BUTHE BOOOPAKEHMS YYAIIUXCSA, HUX CIOCOOHOCTEM K MaTeMaTHYECKOMY
TBOpYECTBY. B OCHOBHOW 1IKOJie MaTepuan TpPYHIUPYETCS BOKPYT pallMOHAIBHBIX
BBIDOKEHHMM, a BOMPOCH, CBS3aHHBIE C  HPPANUOHAIHHBIMH  BBIPOKEHUSIMH, C
TPUTOHOMETPUUECKUMU (YHKIIUSMU M TMPEOOpPa30OBaHUSIMH, BXOISAT B COJIEpXKaHHE Kypca
MaTEeMaTHUKHU Ha CTapiied CTyIeH! O0yUeHHUsI B IIIKOJIE.

Conepxxanne paznena «DyHKIMM» HAIEJIEHO Ha MOJYyYEHUE MIKOJIbHUKAMU KOHKPETHBIX
3HaHWHN 0 QYHKIIUM KaK BaKHEHIIIEH MaTeMaTHUYeCKOW MOJIEIH JJIsI OTIUCAHMS U UCCIICIOBAHMS
pa3HoOOpa3HBIX MporeccoB. M3yueHHe OSTOro marepualia CHoCOOCTBYET pPa3BUTHIO Y
VYaIUXCsS  YMEHUS  HCMOJb30BaTh  pPA3IMYHBIE  SI3BIKM  MaTEMaTUKH  (CJIIOBECHBIH,
CUMBOJIMYECKUH, TpadUUecKHii), BHOCUT BKIaJ B (OPMUPOBAHHE MPEICTABICHUI O POIU
MaTE€MaTHUKHU B Pa3BUTHH [IUBUJIN3ALNN U KYIbTYpPHI.
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Paznen «BepoSTHOCT, M CTaTHCTHKA» — OO0SA3aTENbHBIM KOMIIOHEHT IIIKOJHHOTO
00pa30BaHus, YCWIMBAIOUIMM €ro MPUKIAJHOE M NMPAKTHYECKOE 3HaueHHe. DTOT MaTepHal
HEOOXO0UM MpeXxae BCero s (GOpPMHUPOBAHUS y yJalmIMXcs (PyHKIIMOHAIBHOW TPaMOTHOCTH
YMEHUH BOCIPHUHMMATh M KPUTUYECKH aHAIM3UPOBAaTh MH(POPMALMIO, NPEICTABICHHYIO B
pa3nu4HbIX (popMax, MOHUMATh BEPOATHOCTHBIA XapakTep MHOTHX PEAIbHBIX 3aBUCHUMOCTEH,
HOPOBOJIUTh IPOCTEHIIME BEPOSTHOCTHbIE pacyeTbl. l3yueHue OCHOB KOMOMHATOPUKH
MO3BOJIMT YYallUMCSl pacCMaTpUBaTh CIyyad, OCYILECTBIISATh Iepebop W IMOACYET dYHcia
BapMaHTOB, B TOM YHCJIE B IPOCTEUIINX NPUKIAJHBIX 3a1a4ax.

IIpu M3yyeHnn CTATUCTUKU U BEPOSITHOCTU PACLIUPSIOTCS IPEICTABICHUSI O COBPEMEHHOU
KapTHHE MHpa U METOJIaX €ro UCCiIeA0BaHus, GOpMUPYETCsl TOHMMAHUE POJIM CTATUCTUKH KaK
UCTOYHMKA COLMAIIBHO 3HAYMMOM HMH(pOpPMAIMK M 3aKJIAIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBILLUICHHUS.

Ilenp conmepxanus pasgena «l'eoMeTpuss» — pasBUTh Yy YYalIUXCs NPOCTPAHCTBEHHOE
BOOOpa)XEHUE U JIOTMYECKOE MBIIUIEHHE IyTeM CHUCTEeMaTH4YeCKOr0 HU3y4eHHsl CBOWCTB
reOMEeTPUUECKUX (Uryp Ha IUIOCKOCTH M B MPOCTPAHCTBE W MPHUMEHEHHs 3TUX CBOMCTB MpPHU
pEIIEHNN 3aa4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyllecTBeHHas poib IIpU
TOM OTBOJUTCSA pa3BUTHUIO TeoMmeTpuuyecko HMHTyunuu. CoueraHue HarjasiJHOCTH CO
CTPOTOCTBIO  SIBJIIETCSI HEOTHEMJIEMOM 4YacThIO TIE€OMETPUYECKMX 3HaHMW. Marepuadn,
oTHocsIMica Kk 6okam «KoopauHate» U «BeKTopbl», B 3HAUNTENBHON CTENIEHN HEeceT B cebe
MEXIPEAMETHBIE 3HAHUS, KOTOPbIE HaXOAT IPUMEHEHUE KaK B PA3JIMYHBIX MAaTEMaTHYECKUX
JUCLHUIIIIMHAX, TAK U B CMEXKHBIX IIPEIMETAX.

Oco6eHHOCThIO pa3zena «Jloruka 1 MHOKECTBay SIBJISETCS TO, YTO IPEACTABICHHBIA B HEM
MaTepuall MPEUMYILIECTBEHHO M3y4aeTCs M MCIOJB3YETCs B XOJ€ PACCMOTPEHUs Pa3IN4HbIX
BONPOCcOB Kypca. COOTBETCTBYIOIIMM MaTepuan HalEJIeH Ha MaTeMaTU4eCKOE DPa3BUTHE
ydamuxcsi, GOPMHUPOBAHNE Y HUX YMEHHUS TOYHO, C)KATO M SICHO M3JIaraTh MBICIA B YCTHOU U
IIMCbMEHHOU peun.

Paznen «MaremaTnka B HCTOPHUYECKOM pa3BUTUU» IpeAHA3HA4YeH s (HOpMHUpPOBAHUS
IpEeJCTaBICHUNH O MaTeMaTUKE KaK YacTHU 4YeJIOBEYECKOW KYJBbTYpBbl, A OOLIEro pa3BUTHS
IIKOJIbHUKOB, [UIsI CO3/aHusl KYyJIbTYypHO-UCTOpUYECKOW cpeabl oOydenus. Ha Hero He
BBIJICTISIETCS CIIEUANIBHBIX YPOKOB, YCBOGHUE €r0 HE KOHTPOJUPYETCS, HO COACPKAHHUE ITOrO
pazzena opraHM4HO IMPUCYTCTBYET B y4eOHOM IIpoliecce KaK CBOEro pojia T'yMaHUTapHbIA (poH
IIPU PaCCMOTPEHUH MTPOOIEMAaTUKH OCHOBHOT'O COJIEPKaHUSI MaTEMAaTUYECKOTro 00pa3oBaHUsl.

APUDOMETUKA 240u.

Harypanbnble uncna. Harypanbnbiii psn. [ecatuuHas cucrtema cuucieHus. Apudmerndeckue
JNeHCTBUS € HaTypalbHbIMM uuciaMu. CBoiicTBa apudmernueckux aedcTBuil. CTeneHb ¢
HaTypaJIbHBIM IIOKa3aTeseM. YHNCIOBBIE BBIPAXECHMS, 3HAUYEHHUE YHCIOBOTO BBIPAKEHUS.
[Topsimox AeMcTBHII B YMCIIOBBIX BBIPAXKEHHSX, HCIIOJIb30BAHHE CKOOOK. PelieHne TeKCTOBBIX
3aja4 apudmernuyeckuMu crnocodamu. Jlenurenu u kpatHble. CBOMCTBA U MPU3HAKU JETUMOCTH.
[IpocTeie M cocTaBHbIE 4YKcla. Pa3nojkeHue HaATypajJbHOTO 4YKCiIa HAa MPOCTHIE MHOMKHUTEIU.
Henenue ¢ ocrarkoM./[po6u. OObIkHOBEHHBIE JpoOu. OCHOBHOE CBOMCTBO Jipobu. CpaBHEHHE
OOBIKHOBEHHBIX  JIpoOeil. ApudmeTnueckue JeUCTBHS €  OOBIKHOBEHHBIMU  JAPOOSMH.
HaxoxneHue yacTu OT LENOro M ILejoro mo ero yactu. Jlecsatuunsle apoOu. CpaBHeHHE
JECATUUHBIX IpoOei. ApudmeTrueckue NEHCTBUS C JecATUUYHBIMHU aApoOsmMu. IlpencraBnenue
JNECATUYHON JpoOu B BHJEe OOBIKHOBEHHOW JIpoOM U OOBIKHOBEHHOW B BHJE JECATUYHOIL.
[TporeHThl; HaX0XKIEHUE MPOLIEHTOB OT BEJIMYMHBI U BEIUYUHBI 110 ee nporeHTaM. OTHOIICHUE;
BBIPQXEHHE OTHOILIEHUS B INpoleHTax. [Iponopuus; ocHOBHOE CBONCTBO mponopiuu. Pemenue
TEKCTOBBIX 33/auy apupMeTHueckuMHu crocobamu. PanumonanbHble uncia. IlonmoxxuTtenbHble U
OTpPHULATENIBHBIE YUCIIA, MOYJIb YKCIa. MHOXECTBO LENbIX uncesl. MHOXKECTBO paliMOHAIbHBIX
Ylces; PalMOHAIBHOE YUCIO KaK OTHOIIEHHE m/n, Iie¢ m — IeJI0€ YKMCIO, N — HATypaJbHOE
yuciao. CpaBHEHHE pallMOHAJIBHBIX uucell. ApupMeTHdeckHe IeHCTBUS C pPalUOHATbHBIMU
yucnamu. CBolictBa apudmernueckux aeiictBuil. CrenmeHb C  IeJIbIM  IOKa3aTelieM.
JeiictBuTtensHble uncia. KBaaparuelii kopenb u3 uncna. Kopens tpetseil crenenu. [lonstue 00
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UpPpALMOHATIBHOM 4Hcie. MppalMoHaIbHOCTh YHUCIIA 2 u HECOU3MEPUMOCTb CTOPOHBI U
IMaroHanu keajpara. JlecatuuHble NpUOIMIKEHHMs MPPALMOHAIBHBIX 4Hucel. MHOXKEeCTBO
NEHCTBUTENBHBIX YHWCEI; MPEJCTaBICHUE JICHCTBUTENBHBIX YHCEN B BHIAE OECKOHEYHBIX
JnecaTU4HbIX  JpoOed. CpaBHeHue JeHCTBUTENbHbIX uMcen. KoopauHaTHass —mpsimast.
N300paxeHue yncen TOYKaMU KOOpAMHATHOM npsiMoi. UucioBble nmpomexyTku. M3mepenus,
npuOIIMKeHus, OlleHKU. Pa3mMepsl 00BEKTOB OKpY’KaIOLIEro Mupa (OT JIEMEHTApHBIX YacTHUL J10
BcenenHoit), JIMTENBHOCTh MPOLIECCOB B OKPYXAIOLIEM Mupe. BblieneHne MHOXKUTENS —
crenenu 10 — B 3anucu uucina. [TpubinxeHHoe 3HaueHNE BEIMYUHBI, TOUHOCTh MPUOIHKEHHUS.
OxpyrieHne HaTypalbHBIX YHCENT M JAECATHYHBIX Apobeit. Ilpukuaka m oleHKa pe3yabTaToB
BBIYMCIICHUM.

AJIT'EBPA 200u.

Anrebpanueckue BbIpaK€HHUs. DyKBEHHbIE BBIPAKEHHUS (BBIPQXKEHUS C IEPEMEHHBIMH).
UucnoBoe 3HaYeHHE OYKBEHHOrO BbIpakeHUs. JlomycTUMBble 3HAU€HHUsS TEPEMEHHBIX.
[ToncranoBka BbIpakeHUH BMecTO nepeMeHHbIX. [IpeoOpa3oBaHue OYKBEHHBIX BBIpQ)KEHUH Ha
OCHOBE CBOMCTB apuU(METHUECKUX NeicTBUH. PaBeHCTBO OYKBEHHBIX BBIpAKEHHNA. TOMXKIECTBO.
Crenenb ¢ HaTypalbHBIM IIOKa3aTelleM M €€ cBoicTBa. OQHOWIEHBI U MHOro4wieHsl. CTeneHb
MHorousneHa. Cio)keHue, BBIUMTAHHE, YMHOKEHHE MHOrOwIeHOB. DOpMyJibl COKpAIlEHHOTO
YMHOXEHMS: KBagpaT CYMMbl M KBaapaT pasHocTH. Dopmyrna pa3HOCTH KBaJIpaToB.
[TpeoOpa3zoBaHue 11EI0r0 BHIPAKEHUSI B MHOTOWIeH. Pa3iioxkeHre MHOIMOWIEHOB Ha MHOMKUTEIIH.
MHuorounens! ¢ ogHol nepemeHHol. Kopens MHOrounena. KBagparHblil TpeXwieH; pa3ioKeHue
KBaJIpaTHOI'O TpexuwieHa Ha MHOXuTenu. AnreOpanueckas apoOb. OCHOBHOE CBOMCTBO
anreOpanyeckoil apoOu. CliokeHUe, BbIUMTaHHWE, YMHOXEHME, JeJCHHE alreOpandyecKux
npobeit. CTeneHb C LENbIM IMOKa3aTelieM MU €€ CBOMCTBA. PalmoHambHBIE BBIPAKEHHS U UX
npeoOpa3oBanus. JokazarenbcTBo ToxaecTB. KBanparuele kopHu. CBoiicTBa apudMeTHuecKux
KBaJIpaTHbIX KOpHEH M MX NIPUMEHEHUE K MPeoOpa3OBAHMIO UHCIOBBIX BBIPAKEHUH U
BBIYMCIICHUSIM. YpaBHEHUsS. YpaBHEHHE ¢ OAHOW nepemeHHOH. Kopenb ypaBHeHusa. CBoiicTBa
YUCJIOBBIX PAaBEHCTB. PaBHOCHIBHOCTH ypaBHeHui. JluHeliHoe ypaBHeHue. KsagpatHoe
ypaBHeHHe: (hopMyiia KOpHeH KBaJapaTHoro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHMi,
CBOJSILIMXCS K JINHEWHBIM U KBaJpaTHBIM. IIpuMepsl perieHus ypaBHEHUN TPEThEN U Y€TBEPTON
creneHu. Perienue npoOHO-pallMOHATIBHBIX YpaBHEHUH. YpaBHEHHE C JBYMs IEPEMEHHBIMU.
JInHeliHOE ypaBHEHUE ¢ IBYMs IEPEMEHHBIMH, IPUMEPBI PELICHUSI YPABHEHUH B LIEJIBIX YUCTIAX.
Cucrema ypaBHEHHH C JByMs II€PEMEHHBIMH. PaBHOCWIBHOCTH cHucTeM. CHCTEMBI ABYX
JUHENHBIX YPAaBHEHHMM C JBYMs IIE€PEMEHHBIMHU; pELICHUE II0JCTAHOBKOW M CJIOKEHHEM.
[Ipumepel pelieHHs CHUCTEM HEJIMHEHHBIX YypaBHEHUH C JIByMs II€pEMEHHBIMU. PemieHune
TEKCTOBBIX 3a/lad ajJreOpandyeckuMm crocobom. JlekapToBbl KOOPAHWHATBI Ha IIOCKOCTH.
I'padguueckas uHTEpHpeTanuss ypaBHEHHMS C JByMs IepeMeHHbIMU. ['padux nuHeitHOrO
YpaBHEHHUS C IBYMSI IEPEMEHHBIMHU; YIIIOBOM KO3(DPHUIIMEHT NPsIMOM; YCIOBHE NapauieIbHOCTU
npsaMbIX. ['padukn npocTedinx HeIMHEHHBIX ypaBHEHM: mapabosna, runep6oia, OKpy>KHOCTb.
I'paduueckas uHTEpHpeTaluss CUCTEM YpaBHEHMH C JAByMs IepeMeHHbIMU. HepaBeHcTsa.
YuciioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM NepeMeHHON. PaBHOCUIIBHOCTB
HEpaBEHCTB. JIMHEHHbIE HEpAaBEHCTBA C OAHOM TmepeMeHHOW. KBaapaTHble HepaBEeHCTBA.
CucreMbl HEpaBEHCTB C OJTHOM NEPEMEHHOM.

OYHKIUNH 65u.

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MEXAYy BeIW4YMHAMU. [lpeacraBieHue 3aBUCHUMOCTEN
dbopmynamu. Ilonstue dyakuun. OOIACTh ONpEACTICHHS ¥ MHOXKECTBO 3HAUYCHUH (YHKIIUHU.
Crioco6b!1 3amanus ¢yakuuu. 'papux ¢ynkumn. CoiictBa (yHKIMHA, UX oTOOpa)eHHE Ha
rpaduxe. IIpumepsl rpaduKoB 3aBHCHUMOCTEH, OTpa)karolMX peajbHble Ipoliecchl. UncioBsie
¢bynkuuu. OyHKIUH, OMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOMOPIHMOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku u cBoicTBa. JIluHeiHas ¢yHkius, ee rpaduk u cBoiictea. KBagparnunas pyHkus,
ee rpapuk u cBoiicTBa. CremeHHble (YHKIMM C HaTypaJbHBIMH MOKa3aTelsiMu 2 U 3, HUX
rpaduky u cBoiictsa. I'padmku byrkimit y = Vx, , y =3Vx , y = |x].
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YucnoBsle mocnenoBareabHOCTH. [loHATHE 4YMCIOBOM  IOCIIENOBATENBHOCTH.  3aJaHUE
MOCJIEIOBATEILHOCTH PEKYPPEHTHON popMyiion u hopmysoi n-ro uieHa. ApudmMerndeckas u
reoMerpuueckas mporpeccur. DopMylbl n-ro 4wieHa apuhMETHYECKOW M TeOMETPUYCCKOMN
Oporpeccuii, CymMMbl MEpBbIX N wWieHOB. M300pakeHue wWIEHOB apU(METHYECKOH W
F€OMETPUYECKOM  MPOrpecCMid  TOYKAMH  KOOPJMHATHOM  IUIOCKOCTH.  JIMHEHHBIA U
9KCIIOHEHIMAIBHBIA pocT. CII0KHBIE IPOLCHTBHI.

BEPOATHOCTD U CTATUCTHUKA 50u.

OnwucarenpHas craTucTuka. llpeacraBieHue naHHBIX B BHJE TaOJuUL, auarpamm, rpadukos.
Cnyyvaiinass u3MeHYMBOCTh. CTAaTUCTHYECKHE XapaKTEPUCTUKM HaOopa MaHHBIX: CpeIHee
apudmMeTHuecKoe, MeuaHa, HauOoJiblllee U HaUMEHbIllee 3HaueHus, pasmax. lIpencraBienue o
BbIOOpOYHOM HuccienoBanuu. CirydaiiHble COOBITHSI M BEpOATHOCTh. lloHsATHE O CirydaitHOM
ONbITE U CiydalHOM coObITUU. YacToTa cimydaitHOro coObiTHsa. CTaTUCTUYECKHHM MOIXOHA K
NOHSTUIO BEPOSITHOCTH. BEpoOSTHOCTM INPOTHUBOIOJIOXKHBIX COObITHH. JlOCTOBEpHBIE U
HEBO3MOXKHbIE  CcOObITHS. PaBHOBO3MOKHOCTH  coObITHMH. Kiaccuueckoe —omnpeneneHue
BeposTHOCTH. KomOmHatopuka. PemieHne KOMOMHATOpHBIX 3ahad IepedoOpoM BapUaHTOB.
KomOunaTtopHoe nmpasuio ymHoxkeHus. [lepectanoBku u paxkropuai.

I'EOMETPUSA 255u.

Harnsnas reomerpust. Harmsianele nmpeactaBieHust 0 Gurypax Ha IUIOCKOCTH: IpsAMasi, OTPE30K,
Jyd, yroJ, JIJOMaHasi, MHOI'OYT'OJIbHUK, OKPYKHOCTb, KPYI. UEThIpEXyrolbHUK, NIPSIMOYTOJIbHUK,
KkBagpaT. TpeyrosibHUK, BUABI TPEYroJbHUKOB. IIpaBuiibHbIE MHOTOYrojibHUKH. M300paxeHue
reoMeTpuueckux Guryp. BzanmHoe pacnosiokeHue IByX MpPsIMbIX, JBYX OKPY>KHOCTEH, mpsiMOi
U OKpYXKXHOCTH. /[nuHa orpeska, somaHou. [lepumerp mMHOroyronsHuka. EnuHHLBI n3MepeHUs
JUIMHBL. 3MepeHne MIMHBI OTpe3Ka, IOCTPOEHWE OTpe3Ka 3aJaHHOW JUIMHBL. Buasl yrios.
I'panycHas mepa yria. Mi3mepenue U nOCTpOEHHE YIJIOB C IIOMOIIBIO TpaHcnoprtupa. [lonsatue
wiomaan (GUryphl; €IMHHUIBI W3MEPEHHUs Iulomaau. llmomans NpsMOYTroJbHHUKA W IUIOLIA]h
kBagpata. [IpubnmkeHHoe u3mMepeHue Iuiomazneil puryp Ha kiaeruatoit Oymare. PaBHoBenukue
¢uryper. Harnsiaaele npeacTaBiIeHUss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajiesenurne],
npusMa, nupamuja, map, chepa, KoHyc, HWIMHAP. M300paxeHne NpoCTPaHCTBEHHBIX (UTYD.
IIpumepsl cedenuit. MHuororpanHuku. IIpaBwibHble MHOrorpaHHMku. I[IpuMepsl pa3BepTOK
MHOTOIPAaHHMKOB, IMJIMHIpa U KoHyca. [lonsatue oObema; enuHuubl ob6bema. OObeM
IPSIMOYTOJIBHOTO Tapaienenunena, kyoa. [lonstue o paBenctse guryp. LlentpanbHas, oceBast
U 3epKanbHas cuMmeTpuu. M3o0paxeHue cuMMmeTpuuHbIX (uryp. I'eomerpuueckue ¢GUrypsi.
[Tpsimble u yrasl. Touka, npsimasi, INIOCKOCTb. OTpe3ok, ayd. Yroa. Buasl yrios. BeprukanbHbie
U CMexHble yriael. buccekrpuca yria. IlapamiensHble M IEpECEKAIOIIMECS IPsAMBIE.
IlepnenaukynspHsle mpsmMbie. Teopembl 0 NMapauIeIbHOCTH M NEPHEHAUKYISIPHOCTH MPSMBIX.
[lepnenaukyndp ¥ HakiIoHHas K npsMod. CepeauHHBIA MNEPHNEHAUKYISP K OTPE3KY.
['eomeTprueckoe mecto ToueK. CBONCTBA OMCCEKTPUCHI YIJIa U CEPEIUHHOIO NMEPIEHANKYIISIpa K
oTpe3Ky. TpeyronpHUK. BpicoTa, MenuaHa, OHCCEKTpHCa, CpPEAHSS JUHHS TPEYrOJIbHUKA.
PaBHOOeipeHHBIE U PaBHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M MPU3HAKU PAaBHOOEIPEHHOIO
TpeyroibHuka. [Ipu3Haku  paBeHCTBA  TPEYroOJBHUKOB. HepaBeHCTBO  TpeyroibHHUKA.
CooTHOIIEHHS MEXAYy CTOPOHAMHM U yriamMu TpeyrojbHuka. CymMma YIJIOB TpeyrojbHUKA.
Buemnue yriel Tpeyronbnuka. Teopema ®aneca. [Togobue TpeyronsHukos. [IpusHaku mogodus
TpeyroiabHuKoB. Teopema Ilugaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC OCTpOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa 1 yrioB oT 0 no 180°; npuBenenue k octpomy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO. DOpMyIsl,
CBS3BIBAIOLME CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC OJHOr0 M TOro e yria. Pemenue
TPEYTOJIBHUKOB: T€OpeEMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMeuaTelbHble TOYKH TPEYTOJIbHUKA.
YerslpexyronbHuk. [lapamienorpamm, ero cBoWcTBa U NpU3HAKkU. lIpsAMoyroinbHuK, KBaapar,
poMO, MX CBOMCTBa M MNpHU3HAaKHU. Tpameuus, CpeaHsis JUHHUS Tpanenuu. MHOroyrojibHHK.
Beinyknble MHOroyroiapHukd. Cymma yIJIOB BBIIYKJIOIO MHOIOyrosibHHKa. IIpaBuibHbIE
MHOTOyTroiabHUKH. OKpyKHOCTh M Kpyr. Jlyra, xopaa. Cekrop, cerMeHT. LleHTpanbHBbIi yrod,
BIIMCAHHBIA YroJ; BEJIMYMHA BIMCAHHOTO Yyria. B3auMHOe pacnosioKeHue IMpsAMON U
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OKPYXHOCTH, JIBYX OKpyxHocTel. KacarenbHas M cekyllas K OKpPYKHOCTH, HUX CBOWCTBA.
BrircanHble ¥ ONMCaHHBIE MHOTOYTOJIBHMKH. OKpYXKHOCTb, BIIMCAaHHAs B TPEYTOJIBHUK, U
OKPY’KHOCTb, OIIMCaHHAas OKOJIO TPEYroJbHUKA. BIHMCaHHBIE M ONHUCAaHHBIE OKPYKHOCTH
IPaBUIBHOIO MHOroyrojibHuka. I'eomerpuueckue mnpeoOpasoBanus. I[loHatue o paBeHCTBe
¢uryp. IlonsiTie O IABMKEHUH: OCeBas M ICHTpaJbHAas CUMMETpPUH, MapajuleJbHBINH HepeHoc,
nosopot. [lonstue o mnomobum ¢uryp um romoreruu. PemeHune 3agay Ha BbIYUCIEHHE,
JI0Ka3aTelbCTBO M IOCTPOEHHE C HCIOJIB30BAHUEM CBOMCTB M3Yy4eHHBIX ¢uryp. M3mepenue
reoMeTpUYeCKUX BenuuuH. J[nmuHa orpeska. PacctosHume oT TOukM n0 npsmoi. PaccrosHue
MEXIy NapajieNbHbIMU IpsAMbIMU. [lepuMerp MHOroyronapHuka. /IMHa OKPYKHOCTH, YHUCIIO
IY; JJIMHA JIYTH OKPYXHOCTU. I'pamycHas Mepa yrila, COOTBETCTBHE MEXKIY BEIMYHHON
[EHTPAJIBHOTO yIJIa W JUIMHOW AYI'M OKpY)XHOCTU. [loHsATHE mjomamy IIOCKuX (GUryp.
PaBHOCOCTaBieHHBIE M paBHOBenukHe (urypsl. Ilmomanes npsmoyroiasHuka. I[lnomanm
napajuiesaorpamma, TpeyrojbHuKa U Tpanenuu. [lnomans MHoroyronsHuka. [lmomans xpyra u
wiomaab cekropa. COOTHOIIEHHE MEXAY IUIOMAAsMU MOJOOHBIX ¢uryp. Pemenue 3amad Ha
BBIUUCIICHHE M JI0Ka3aTeJIbCTBO C HCIOJIB30BaHUEM H3Y4YeHHBIX ¢opmyn. KoopauHatel.
VYpasuenue npsmon. KoopauHatel cepenuHbl orpe3ka. dopmyna pacCTOAHHA MEXAY IBYMs
TOYKaMU TJIOCKOCTH. Y paBHEHHE OKPYXKHOCTH. Bektopsl. JlnmHa (Moynb) BekTopa. PaBeHCTBO
BeKkTOpoB. KosmmHeapHele BekTopbl. KoopauHaTel BekTOpa. YMHOXKEHHME BEKTOpPAa Ha YUCIIO,
CyMMa BEKTOPOB, DPa3JIOKEHHE BEKTOpa IO JIByM HEKOJUIMHEapHbIM BekTopam. CkalsipHOe
IIPOU3BE/ICHUE BEKTOPOB.

JIOI'MKA 1 MHOXECTBA 10u.

TeopeTuKkOo-MHOKECTBEHHBIE MOHATUA. MHOMXKECTBO, JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
€pPEUYUCIIEHUEM DJIEMEHTOB, XapaKTEpUCTHUYECKUM CcBoHCTBOM. CraHIapTHble 0003HAYEHUS
YUCIOBBIX MHOXKeCTB. [lycToe MHOKecTBO U ero o6o3Hauenue. IlogmuoxectBo. O6beauHEeHNE U
IIEpECeUeHNEe MHOKECTB. MinmocTpanus OTHOLIEHHM MEXKIy MHOXKECTBAMU C  ITOMOILIBIO
auarpamm  Oiiepa — Benna. Onementsl soruku. OrnpezneneHre. AKCHOMBI U TEOPEMBI.
Joka3zatenbctBo. JloKa3aTenbCcTBO OT NMPOTHBHOrO. Teopema, oOparHas nanHoil. Ilpumep u
KoHTprnpumep. IloHsATHE O PaBHOCUIBHOCTH, CIEIOBAHUH, YHOTPEOJIEHUE JIOTUYECKUX CBSI30K
€CJH ..., TO B TOM Y TOJIBKO B TOM CJIy4ae, JIOTU4ECKUE CBA3KH U, UIH.

MATEMATHKA B UICTOPUYECKOM PA3BUTHUN.

(Coneprkanue paszesna BBOAUTCS IO MEpe U3YUEHUs! IPYTHX BOIIPOCOB.)

Hcropus ¢opmMHupoBaHUs TMOHATHS 4YHCIA: HATypajbHbIE 4YHCIa, APOOM, HEAOCTATOUYHOCTh
PALMOHATIBHBIX YHMCEN JUIsl TEOMETPUUYECKUX M3MEPEHHM, uppaloHanbHble yucia. CTapuHHbIE
cucteMsl 3anucu uucen. [Ipodu B BaBuione, Erunte, Pume. OTKpbITHE AECATUYHBIX JPOOEH.
Crapunnsle cucteMbl Mep. [lecsatuunble apobu u MmeTpuyeckas cucreMa mep. llosBneHue
OTpHULATENBbHBIX YKcen U Hyns. J1. Marauukuit. JI. Diinep. 3apoxaeHue anreOpbl B Heapax
apudmeruxu. An-Xopesmu. Poxxaenne OykBenHoi cumBonuku. I1. depma, @. Buer, P. Jlekapr.
Hcropus Bompoca O HaxoxaAeHUH ¢GopMyn KOpHeH  anreOpandeckMx  ypaBHEHMH,
HEpa3pelnmMoCTh B paJuKaiax ypaBHEHUU crerneHu, Oonbinei derbipex. H. Taprambs, k.
Kapnano, H. X. AoCens, 3. Tamya. H300pereHue Merona KOOPAMHAT, MO3BOJISIOIIETO
NEPEeBOJUTh N€OMETPUUECKHEe 0O0BEKThl Ha sA3bIK anreopsl. P. [lexapt u II. ®epma. Ilpumepst
Pa3IMYHBIX CUCTEM KOOPIMHAT Ha IUIocKocTH. 3anava Jleonapno IIuzanckoro (dubonauun) o
Kposnkax, yucia ®dubonauuyu. 3agada o0 maxmaTHOM Jocke. VMICTOku Teopuu BEpOSTHOCTEH:
CTpaxoBoe Aeno, azapTHble Urpsl. I1. depma u b. [Tackans. 5. bepuymnu. A. H. Konmoropos.

Ot 3emnemepuss k reomerpun. [ludarop m ero mkoma. Damec. Apxumen. Iloctpoenue c
MIOMOILBIO LIUPKYJISA U JIMHEUKU. [locTpoeHre TpaBUIBHBIX MHOTOYTOJIBHUKOB. TpUCEKIUs yria.
KBanparypa kpyra. Yasoenue kyba. Mcropus uucna s. 3omoroe ceuenue. «Havana» EBknnpa.
JI. Diinep. H. U. Jlobauesckuii. Uctopus nsroro nocrynata. CopusMsbl, HapagoKChl.

4. KanenaapHo-TeMaTHYECKOE MIIAHUPOBAHUE
5 KJacc
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No HaszBanue TeMbl Kon-Bo Kontp
4acoB paboThI
1 HarypanbHple 4rciia v IKassl 15 2
2 CrnoxeHue ¥ BBIYMTAHUE HATYpaJIbHbIX YUCEN 21 1
3 YMHOXEHUE U ICJICHUE HATYPATbHBIX YHCETT 27 2
4 [Tnomanu u 00BEMBI 12 1
5 OOBIKHOBEHHBIE IPOOH 25 2
6 Hecsituunbie 1podu. CrnokeHue U BHIYUTAHUE JECITHUHBIX 13
npobeit 1
7 YMHOXEHUE U ICJICHUE JECATUIHBIX ApOoOei 26 2
8 WHCcTpyMEHTBI AJ1s1 BBIYUCICHUM U U3MEPEHUM 17 2
9 IToBTOpEeHUE 19 1
Uroro 175 14
6 kJiacc
Ne Kommnuects |[Ipaktnyeckn | KOHTpOJIbHBI
Haszsanue temsl
/i 0 YacoB € paboThI € paboThI
1 |IloBTOpeHue Kypca MaTeMaTUKH S5 Kilacca 3) 1
2 |[demumocTh ymcen 20 1
3 CrnoxeHue ¥ BRIYUTaHHE APOOEH ¢ pa3HBIMH 29 9
3HAMEHATEeISIMU
4 |YMHOXEHUE U JIeNieHne OOBIKHOBEHHBIX Ipodeit |32 3
5 |OTHOIIEHUS U IPONIOPLIUU 19 2
6 |IlomoKuTeNbHBIE M OTPUIIATEIIBHBIC YHCITA 13 1
7 CroxeHre ¥ BBIYUTAaHUE TIOJIOKHUTEIBHBIX U 15 1
OTPUIATENIbHBIX YHCET
YMHOXKEHHUE U JIeJIEHUE MTOJI0KUTETBHBIX U 13 1
OTPUIATENbHBIX YHCET
9 |Pemenue ypaBHEeHUI 17 2
10 |KoopauHaThl Ha TIIOCKOCTH 14 1
11 HToroBoe MoBTOpEeHUE Kypca MaTeMaTHKHU 6 5 1
KJjlacca
Hroro 175 16
7 Knmacc
Ne Ha3Banue teMbl Koin-BO Kontp
4acoB paboTHI
1 [ToBTOpEHME 10 1
2 Anrebpanyeckue BbIpaKeHUs 13 1
3 YpaBHEHHUsI C OJHUM HEU3BECTHBIM 10 1
4 HauanbHble reomeTpruecKkue CBEIEHUs 8 1
5 OAHOWICHBI U MHOTOYJICHBI 23 3
6 TpeyroabsHUKH 15 1
7 Pa3noxeHre MHOTOUYJI€HOB HA MHOYKUTEIN 20 1
8 [TapannensHbie psiMbIe 9 1
9 Anrebpanueckue 1poou 19 2
10 | CooTHOMIEHHs MEXKTy CTOPOHAMH H yTIIaMHU TPEYTOJIbHUKA 13 1
11 | Jluneiinas GyHkuus u e€ rpadux 13 1
12 | Cucremsl IByX ypaBHEHMH C IByMs HEU3BECTHBIMU 17 1
13 | [loBTOpeHue 5 1
Uroro 175 16
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& Kiracc

Ne Ha3Banue teMbl Kon-Bo Kontp
4acoB paboThl
1 IToBTOpEHME 8 1
2 HepaBsenctBa 20 1
3 YeThIpEXyroJbHUKH 14 1
4 [TpuGmmxEHHBIC BEIYMCICHUS 11 1
3) [Tnomanp 12 1
6 KBanpaTHble KOpHU 11 1
7 [TogoOHbIE TPEYTOIBLHUKH 22 1
8 KBanpaTHble ypaBHEHUS 22 1
9 OKpY>XHOCTB 19 1
10 | KBagparnunas ¢pyHKuus 11 1
11 | KBampaTHbie HEpaBeHCTBA 10 1
12 | TloBTOpeHnue 15 1
Htoro 175 12
9 xnacc
No HaszBanue Tembl Koi-Bo Kontp
4acoB paboThI
1 IToBTOpEeHUE 7 1
2 Anrebpanyeckue ypaBHeHUs. CuCTEMBl HEJIMHEWHBIX 18
ypaBHEHUH 1
3 Bexropsl 10 1
4 CreneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM 15 1
5 Meroa KoopAuHAT 10 1
6 Crenennast QyHKIUS 15 1
! CooTHolIEHUsI MEXKAY CTOPOHAMU M YIJIaMU TPEyrojJbHHUKa 13 1
8 [Iporpeccun 16 1
9 JlnmnHa OKpY>KHOCTH | IJIONIAIh KpyTa 11 1
10 | Ciyuaiiable cOOBITHS 11 1
11 J{BrokeHus 10 1
12 | CnyyaiiHble BETHUUHBI 9 1
13 | HavanbHble cBEJICHUS U3 CTEPEOMETPUHN 3
14 | MuoxectBa. Jloruka 3)
15 | AKcHOMBI IJTAHUMETPUU 2
15 | UToroBoe noBTOpEeHHE Kypca anredpbl 6 1
16 | WroroBoe moBTOpEeHHE Kypca reOMETPUHN 6 1
17 | TpenupoBouHble paboTsl B popmare OI'D 3
Wtoro 170 14
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