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Mporpamma no anrebpe ana 7-9 knaccos
obuieobpasoBaTesibHbIX OpraHn3aLnn

[MogcHuTEenbHaga 3anucka

CTpyKTypa nporpaMmmbi

[TporpaMmMa BKAIOYAET YeThIPE paszesa:

1. ITosacHuTeIPHAS 3amMCKa, B KOTOPOH KOHKPETU3UPYIOTCI
o01IHE 11eAM OCHOBHOTO 00I11eTO 00pa3oBaHus 1o aArebpe,
naéTcd XapaKTepHUCTHKA YIeOHOro Kypca, ero MecTo B yueb-
HOM IIAQHE, IIPUBOAATCH AMYHOCTHBIE, MeTallpeaMeTHEIE
U IpeIMeTHBIE PEe3yABTAThl OCBOEHHS yIeOHOTO Kypca, aa-
HUpPYeMBbIe Pe3yAbTAaThI N3y4YeHUS YIeOHOTO Kypca.

2. Copep>kaHne Kypca ajire0psl 7-9 Kj1accos.

3. [IpuMepHOe TeMaTHMYecKOe IIJIAHMPOBaHME C OIIPEIEACHUEM
OCHOBHBIX BUIOB YIeOHOU AEATEABHOCTH O0yYIaFOIIIXCSI.

4. PexoMeHOanmy Mo OpraHM3alMiM M OCHAIIeHWMIO y4eOHOro
mporecca.

O6Lan xapakTepucTmka nporpaMmmel

[IporpaMma 10 MaTeMaTMKe Ha ypPOBHe OCHOBHOIO OOIIIero
oOpa3oBaHMS cocTaBleHa Ha OCHOBe TpeOOBaHWMII K pe3ysIbTaTaM OCBOEHWS
OCHOBHOVI 00pa30oBaTeIbHOV IIPOrpaMMBI OCHOBHOTO OOITero obpasoBaHms,
npepacrasieHHeix B PI'OC OO0 (mpmkas MuHucTepcTBa obpasoBaHMs U
Haykn Poccurickont @epmeparum ot 17 pekabps 2010 r Nel897 «O06
yTBepXIeHun  delepasbHOTO  IOCYHapCTBEHHOTO  00pa3oBaTesIbHOTO
CTaHAapTa OCHOBHOro obmero obpasosarus»), ®OII OOO (mpmxas
Mumnwncrepcrsa npocseltieHms Poccuiickon @epepanm ot 18.05.2023 Ne 370
«O0 yTBepxneHnn derepaabHON 00pa3oBaTeIbHOV IIPOrPaMMbl OCHOBHOTO
oOmrero obpasoBaHmsi»), a TakXe QemepabHON pabodert IIporpaMMbl
BOCIIMTaHVIS.



[Iporpamma 10 aareOpe cocraBacHa Ha ocHOBe PyHmameH-
TaABbHOTO spa coAepsKaHud o0Iero oopasoBauud, TpeboBa- HUHM
K pe3yAbTaTaM OCBOEHHs 00pa30BaATEABHOH  ITPOTPaMMBbI
OCHOBHOIO 00I1Iero ob0pa3oBaHUs, IIPEACTaBAEHHBIX B eme-
PaAbHOM TOCYZapCTBEHHOM 00pa30BaTEABHOM CTaHOApPTE OC-
HOBHOT'O OO0IIleTo 00pasoBaHUsI, C YIETOM IIPEEMCTBEHHOCTH C
OpUMEPHBIMH [IpPOTpaMMaMHU [AS HadYaAbHOTO o0Iero obpa-
30BaHHd II0 MaTeMaThKe. B Hell Takske YYUTBHIBAIOTCS JOMUHU-
pyIOIlMEe HAEU U TIOAOXKEHUS IIporpaMMbl PasBUTUA U (POPMU-
POBaHUsS VHHUBEPCAABHBIX Y4UeOHBIX MOeHCTBUE [Ad OCHOBHOTO
obutero obpa3oBaHHUd, KOTOpble oOecredyuBaroT (QOPMHUPOBAHUE
POCCHUHCKOM TPaskIaHCKOH UACHTUIHOCTH, KOMMYHUKATUB- HBIX
Ka4eCcTB AMYHOCTH U CIIOCOOCTBYIOT (POPMHPOBAHHIO KAIO- UEeBOH
KOMIIETEHIIUH — YMeHUs Y4UmbCsl.
Kypc aarebpr1 7-9 KaaccoB gaBasgeTcss 6a30BbIM 1A MaTeMa-
TUYIECKOI0O 00pa30BaHMS U Pa3BUTHSI IIIKOABHHUKOB. AAreOpan-
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YeCKHe 3HaHHS M YMEHHs HEOOXOIMMBI AT U3y4YeHHs M'eOMETPHH B
7-9 Kaaccax, aareOpbl W MaTeMaTHdeckoro aHaanza B 10-11
KAACCaX, a TaKyKe U3Y4YEHHUs CMEXKHBIX JHUCIIUIIANH.

[TpakTHUyecKkasg 3HAYUMOCTD ITKOABHOTO Kypca aAre0prnl 7—
9 KAACCOB COCTOHUT B TOM, YTO IIPEIMETOM €TI0 HU3ydYeHUS SIBAS-
FOTCH KOAMYECTBEHHBIE OTHOLIIEHUS U IIPOLIECChl PEaABHOIO MHU-
pa, OIKCcaHHbIE MaTeMaTHIeCKIMI MOJIEASIMU. B coBpeMeHHOM
o0IIIecTBe MareMaTHdecKas ITOATOTOBKA HEOOXOMMa KazKIOMY
4eAOBEKY, TaK KakK MaTeMaTHKa IIPHUCYTCTBYET BO BCcex cpepax
YEeAOBEUYECKOH NeITEeABHOCTH.

OpmHO#M M3 OCHOBHBIX IleAeHl N3yYeHHsI aATeOpbl IBASETCS
PasBUTHE MBILIACHUS, NIPEXKAe BCEro (popMHUpOBaHHE abCTpaKT-
HOTO MBIIIIACHUS. B mporecce naydenus aare0psl hopMUpyeTcs
AOTHYECKOE U aATOPHUTMHYECKOE MBIIIIACHHE, a TaK¥XKe TaKHe
KadecTBa MBIIIACHHUS, KaK CHAA U THOKOCTb, KOHCTPYKTHUB-
HOCTBb U KPUTHYHOCTSE. [lAS afjaiTalliyd B COBPEMEHHOM HH(OP-
MAaIFIOHHOM OOIIIECTBE BasKHBIM (PAKTOPOM SBASIETCST (POPMHPO-
BaHHUE MATEeMaTHYECKOTO CTHUAS MBIIIACHUS, BKAIOYAIOIIIETO
B cebsI MHAYKIIUIO U AeAyKITHIO, 0000IIeHNe 1 KOHKPETU3AIIHIO,
aHaAM3 U CHHTE3, KAACCU(PUKAIIHIO U CUCTeMAaTHU3allHIo, abCT-
parupoBaHUe U aHAAOTHIO.

OOyuenue aarebpe maéT BO3MOXKHOCTD IITKOABHUKaM Ha-
YYHUTBCH ITAAHHPOBATDL CBOIO AESITEALHOCTb, KPUTHIECKH Olle-
HUBATh €€, IPHHUMATh CAMOCTOSITEABHBIE PEIICHHs, OTCTaM-
BaTb CBOU B3TASBI U YOEIKICHUS.

B mporiecce n3ydeHs aareOpbl IITKOABHHUKHY yIaTCs U3AAraTh
CBOM MBICAU SICHO U HCUEPIIBIBAIOIIE, IPHOOPETAIOT HABLIKH YET-
KOTIO ¥ TPAMOTHOI'O BBIIIOAHEHHS MaTeMaTHIeCKIX 3aIIHCeH, ITpH
5TOM HCIIOAB30BaHHUE MaTeMaTHIeCKOIO S3bIKa IT03BOASET Pas3-
BUBATD Y YYAIIIUXCS IPAMOTHYIO YCTHYIO U IIUCEMEHHYIO PeYb.

3HaKOMCTBO C HUCTOpHEN pPa3BUTHUS aATeOpbl KakK HayKu op-
MHpPYeT y YYaILHXCs IPeaCTaBACHUs 00 aarebpe Kak 4acTH 00-
IIIe9IeAOBEIE€CKON KyABTYPHIL.

3HAYUTEABLHOE BHUMAaHHE B H3AOXKEHHUH TEOPETHIECKOrO Ma-
TepHasa Kypca YAeAseTCsl €T0 MOTUBAlIUH, PACKPBITHIO CYTH OC-
HOBHBIX TIOHATHH, Hed, meronoB. OOy4ueHue IoCTpoeHo Ha 6a3e
TEOPHUH Pa3BHBAIOLIETO OOYIEHH, YTO JOCTHUIAeTCs OCOOEHHO-
CTSIMH H3A0XKEHUS TEOPETHYECKOI0 MaTepHana 1 YIIPasKHEHHsI-
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MU Ha CpaBHEHHE, aHAAU3, BbIIEACHHE TAQBHOIO, YCTAHOBAECHHE
cBg3el, KaacCu(pHKaIIo, 00o0IIeHe 1 cucTeMaru3amiro. Oco-
00 aKIEHTHPYIOTCI COAEPKATEABHOE PACKPBITHE MaTeMaTHde-
CKUX IIOHATHH, TOAKOBAaHHE CYILIIHOCTH MaTeMaTHIECKIX METO-
OB U1 00AACTU UX IPUMEHEHUS, JEMOHCTPAIINSA BO3MOXKHOCTEH
[IPUMEHEHUS TEOPETUIECKUX 3HAHUU IAd PElIeHHsd pa3Hoobpas-
HBIX 3a1a4 [IPHUKAQIHOIO XapaKTepa, HAIIPUMED PEIIeHHs TeKC-
TOBBIX 33/1a4, JEHEKHBIX U IIPOILIEHTHBIX PacYéToB, YMEHUE
TIOAB30BaThCH KOAMYECTBEHHON MH(pOpMAaIIHeH, IIpeICTaBACH-
HOH B pa3AWYHBIX (pOpMax, yMeHUe yuTaTh rpadpuku. Oco3Ha-
HIe ODIIIEeTo, CYIIIECTBEHHOIO SIBASIETCSI OCHOBHOH 0a30i oad pe-
LIIeHHs YIIPasKHEHMH. BaskKHO NMPUBOAUTE AeTaAbHbIE ITOSICHEHUS
K PEILIEeHUIO THUIIOBBIX YIIPAsKHEHUH. OTHM pPacKphIBaeTCs CyTh
MEeTOo/1a, TIOAX0Aa, IIPEIAATAETC ST AATOPUTM HAU 3BPUCTHUYECKAsT
CXEMa PEeILICHUd YIIParKHEHHH OIIPpeaeAEHHOTO THIIA.

OO6uas xapakTepucTuka
Kypca anredpbl B 7—-9 knaccax

CogzepskaHue Kypca aredpul B 7-9 Kaaccax IIpeacTaBACHO
B BH/IE CAEAYIOIINX COAEPKATEABHBIX Pa3IeAOB: «Anrebpa»,
«YUncoBble MHOXKeCTBa», «PyHKIIMN», «DJIeMeHThI IIPUKJIIa/l-
HOVI MaTeMaTKN», «Asire0pa B MCTOPMYIECKOM Pa3sBUTHUM».

Conep=xanue pasznesa «Anredpa» bopMUpyeT 3HAHHUI O Ma-
TEMaTUIECKOM sI3bIKe, HEOOXOOUMBIE IAST PEIIeHUsT MaTeMaTH-
YeCKUX 3a7a4, 334849 U3 CMEXKHBIX AUCIHIIAMH, a TaKyKe ITPaK-
TUYECKUX 3a4a4. M3ydeHne maTepuasa criocoocTByeT popMHU-
POBaHUIO Y yUAILMXCA MaTEeMAaTHIECKOr0 arrapaTta pPeleHus
3a/1a4 C MIOMOIIBIO YPaBHEHHM, CUCTEM YpaBHEHHH U Hepa-
BEHCTB.

Marepraa maHHOTO pasneAa MPEACTABACH B acleKTe, CIIOCOo0-
CTBYIOIIEM (POPMUPOBAHUIO ¥ YUAIIMXCH YMEHUS IT0AB30BaTHCS
asropurMamu. CyIllecTBEHHAS POAB IIPU 3TOM OTBOIUTCS Pas3-
BUTHIO aATOPUTMHUYECKOTO MBIIIIA€HU — BaKHOM COCTABASIIO-
e HHTEAAEKTYaABHOTO Pa3BUTHS YEAOBEKA.

Conepzkanue pazaesa «UnceroBble MHOYKeCTBa» HAIIEA€HO Ha
MaTeMaTHYeCKOe Pa3BUTHE yUaIUXCsI, (POPMHPOBaHNE y HUX
YMEHUS TOYHO, C3KATO U SICHO U3AaraTh MBICAU B YCTHOHM U ITHCh-
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MeHHOH peun. Marepraa paszeaa pasBUBaeT IIOHATHE O YHCAE,
KOTOPOE CBSI3aHO C U3yYEHUEM IEHCTBUTEABHBIX YHCEA.

Leab comepzkanus paznesa «PyHKIM» — IIOAYIEHHE IITKOAb-
HHKAaMH KOHKPETHBIX 3HaHMH 0 (DYHKIMH KaK BasKHEUITIeH MaTe-
MaTHU4IeCKOH MOJIEAU IAS OIIMCAHUS U UCCAEIOBaHHS IIPOIIECCOB
U IBA€HUH OKpyzKarolero Mupa. CooTBETCTBYIOLIMY MaTepuas
CIIOCOOCTBYET PA3BUTHIO BOOOPAIKEHHUS M TBOPUECKUX CIIOCOOHO-
CTel yJalpxcsl, YMEHHIO HUCITOAB30BaTh PA3AMYHBIE A3bIKH MaTe-
MAaTHKH (CAOBECHBIHM, CHMBOAMYECKUH, rpadpdecKuti).

ConepzkaHue pasnaesa «2jIeMeHThI IIPUKIIATHOV MaTeMaTu-
KW» PaCKphIBaeT IIPHUKAATHOE U ITPAKTHYIECKOe 3HAYEHHUE MaTe-
MAaTHKU B COBPEMEHHOM Mupe. MaTepuaa JaHHOIO paszesa CIIo-
coOCTByeT (DOPMUPOBAHHUIO YMEHHA IPEACTABAITDH U aHAAHU3UPO-
BaTh Pa3AUYHYI0 HH(OPMAITHIO, TIOHUMAHUIO BEPOSITHOCTHOIO
XapakTepa peasbHbIX 3aBUCUMOCTEH.

Paznen «Anredpa B McTopmdeckoM pa3BUTHNM» IIpegHa3Ha-
4eH Oad (POPMHUPOBaHUS IIPECTABACHHH 0 MaTeMaTHKe Kak Ja-
CTH YEAOBEYECKOM KYABTYPBI, 1A OOIIIETO PA3BUTHSI IITKOABHH-
KOB, CO3JaHUs KyABTYPHO-UCTOPUIECKOH Cpeabl O0yIeHUSI.

INnYHOCTHBIE, MeTanpeaMeTHbIe
Y NpedMeTHble pe3ynbTaThbl
OCBOEHUSI coepxaHusi Kypca anre6pbl

HWsyuyenue aareOpsl 10 JaHHOU IIporpaMMe crocobeTByer op-
MHPOBaHHIO Y YYAIIXCS JIMIHOCTHBIX, MeTallpeIMeTHBIX 1 IpeJ-
METHBIX pe3y/IbTaTOB O0y4eHHsI, COOTBETCTBYIOIMX TPEOOBaHU-
M peIepasbHOTO roCyIapCTBEHHOIO 00pa3oBaTeABHOIO CTaH-
[apTa OCHOBHOTO 00IIIero 06pa3oBaHUs.

JIM9HOCTHBIE pe3y/IbTaThl:

1) BocmuTaHue POCCUHUCKON I'paKIaHCKOM MAEHTUYHOCTHU:
HaTpHOTHU3Ma, yBaxKeHUd K OTeYecTBY, OCO3HAHUI BKAAJA
OTEYECTBEHHBIX VIEHBIX B PaA3BUTHE MUPOBOH HAYKU;

2) OTBETCTBEHHOE OTHOIIIEHHE K YIE€HUIO, TOTOBHOCTB U CIIO-
CoOHOCTh OOydYarommxcsd K CaMOPa3BUTHIO M caMo00pas3oBa-
HHIO Ha OCHOBE MOTHBAIIHH K OOYYIE€HHUIO 1 IT03HAHHUIO;

3) OCO3ZHAHHBIN BLIOOP U TIOCTPOEHUE MAABHEHIIIEH UHIUBULIY-
aABbHOH TpaeKTOpPHUH o0pa3oBaHud Ha 0a3e OPHUEHTHPOBKHA
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B MHpe ITPodecCrii 1 MPopeCCHOHAABHBIX ITPEAIIOUTeHUH
C y4éTOM YCTOMYHBBIX IO3HABATEABHBIX MHTEPECOB, a TaK-
JKe Ha OCHOBe (POPMHPOBAHUS YBESKUTEABHOTO OTHOIIICHUST
K TPyZy, PA3BUTHE OIIbITA YYACTHS B COLIUAABHO 3HAYMMOM
TPyAOE;

4) yMeHHe KOHTPOAUPOBATH IIPOLECC U PE3YABTAT yIeOHOM

5)

U MaTeMaTU4YECKOM MeATEABHOCTU;
KPUTUYHOCTE MBIIIIACHHA, THUIIHATHUBA, HAXOA9YHUBOCTD,
AKTHUBHOCTSG ITPU PCIIECHUHN MAaTEMATHUICCKHUX 3a4a9.

MertanpenmMeTHble pe3ysIbTaThl:

1) yMeHHe caMOCTOSTEABHO OIIPENEASITh IIEAH CBOEro obyde-

HUS, CTAaBUTDH U (POPMYAUPOBATSH JiAsI Ce0sI HOBBIE 3a1a9U
B yuébe, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH ITO3HABA-
TEeAbHOMN AedTeAbHOCTH;

2) yMeHHe COOTHOCHUTE CBOU AEHCTBHA C IAQHHUPYEMBIMH pe-

3yABTATaMH, OCYILLECTBAATE KOHTPOAB CBOEH [EATEABHOCTH
B IIPOLIECCE MOCTIDKEHUS PE3yABTATa, OIIPEACAITE CIIOCOObI
OeHCcTBUY B paMKax IIPeJAOKEHHBIX YCAOBUH U TpeboBa-
HUM, KOPPEKTUPOBATb CBOU AEHCTBHS B COOTBETCTBUMU C U3-
MEHIIOIeHCcd CUTyallue;

3) yMmeHHe oInpeneAsTh IOHSTHSI, CO30aBaTh 0000IIeHNsI, ycTa-

HaBAMBAaTh aHAAOTHH, KAaCCI/ICbI/IH.I/IpOBaTb, CaMOCTOATEABHO
BBIGI/IpaTB OCHOBAHUA U KPUTECPUHU OAA KAaCCI/ICbI/IKaLII/II/I;

4) YMEHHE YCTaHAaBAUBATL IIPUYHNHHO-CAE€ACTBEHHBIE CBA3U,

5)

6)

CTPOHTH AOTHMYECKOE PACCYZKACHUE, YMO3aKAIOUEHHE (MHIYK-
THUBHOE, JIe TlyKTHBHOE U I10 aHAAOTHH) U AeAaTh BBIBOBI;
pas3BUTHE KOMIIETEHTHOCTH B O0AACTH HCIIOAB30BAHMS HH-
dopMarIOHHO-KOMMYHHKAITHOHHBIX TEXHOAOTHH;
IIepBOHAYAABHBIE IIPEACTABACHHS 00 HAEIX U 0 METOAaX
MaTeMaTHKH KaK 00 YHHBEPCAABHOM SI3bIKE HAYKH U TeX-
HUKH, O CPEACTBE MOEANPOBAHNA IBACHUN U IIPOILIECCOB;

7) yMmeHre BUAETh MaTeMAaTHIECKYIO 3a1ady B KOHTEKCTE IIPO-

OAEMHOM CUTyaIlUH B APYTHUX AUCIIHUIIAMHAX, B OKPY3KAF0-
e >KHU3HU;

8) YMEHHE HAaXOAUTH B PA3AUYIHBIX UCTOYHHUKAX I/IHCbOpMa—

ITUIO, HEOOXOMUMYIO JASI PEIIeHHUs MaTeMAaTUIEeCKIX 3a/1a4,
U IIPEJICTABASTE €€ B ITIOHATHOH (popMe, IPHUHUMATE perle-
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HUE B YCAOBUAX HETIOAHOM HMAU M30BITOYHOM, TOYHON UAU
BEPOATHOCTHON MH(popMaIIny;

9) ymeHHue IOHUMAaTh U UCIIOAB30BaTh MaTeMaTHIECKUE CPEI-

CTBa HATASIHOCTH (rpaduKH, TaOAUIIBI, CXEMBI U [p.) DA
HAAIOCTpAaIlUU, HHTEPIIPpEeTaIluH, apTyMeHTalllH;

10) ymeHe BBIABUTATE THITOTE3bI IIPHU PEIIEHUH 3aa49H, [IOHH-

11)

1)

2)

3)

4)

5)
6)
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MaThb HeO6XO,Z[I/IMOCTI~: UX ITPOBEPKU;

IIOHUMAaHHUE CYIITHOCTHU aATOPUTMHYIECKUX HpCI[l'II/IcaHI/Iﬁ
U yMEHHE JIEeNUCTBOBATh B COOTBETCTBUH C IIPEAAOZKEHHBIM
AATOPHUTMOM.

IIpenmeTHBIE pe3ysIbTaThI:

OCO3HAHME 3HAUYEHUST MATEMATHKHU JIAS ITIOBCEIHEBHOM 3KI13-

HU YE€AOBEKA,;

IIpefiIcTaBAEHHE O MaTeMaTHYECKOM HayKe Kak cdepe Marte-

MaTHYECKOH MeSITeABHOCTH, 00 aTamnax eé pasBUTHS, 0 eé

3HAYUMOCTHU [ASI PA3BUTHUS [IUBUAN3AIINHY;

pasBUTHE YMEHUH paboTaTh ¢ yIeOHBIM MaTeMaTHIeCKUM

TEKCTOM (aHAAU3UPOBATDH, U3BAEKATH HEOOXOIUMYIO HMH-

dopMmaImio), TOYHO U TPAMOTHO BBIpaZKaTh CBOU MBICAU

C IIpUMEHEHHUEM MaTeMaTU4eCKOH TePMHUHOAOTUH U CUM-

BOAVKH, TIPOBOAUTE KAACCU(PUKAIINH, AOTHIECKHE 000C-

HOBaHUSI;

BAaZieHUE 0a30BBIM ITOHATHIHBIM aIlllapaToM II0 OCHOBHBIM

paszaesaM COAEprKaAHUdI;

cucTeMaTHYecKye 3HaHUs 0 (PYHKITHSIX U UX CBOHUCTBAX;

MIpaKTUYeCKH 3HA4YUMble MaTeMaTUYeCKhe YMEHHUS U HaBbI-

KU, UX IIpUMEHEeHUe K pPelIeHHI0 MaTeMaTHIeCcKUX 1 HeMa-

TeMaTHUYEeCKUX 3a/1a4, IIPEAIIoAararlee yMEeHU:

® BBIIIOAHATE BBIMUCACHUS C IeHCTBUTEALHBIMU YHCAAMU;

® peHIaTh ypaBHEHUs, HEPaBEHCTBA, CUCTEMbl YpaBHEHIH
U HEPaBEHCTB,;

e pematTh TEKCTOBBIE 3aMa4d apu(PMETHIECKUM CII0COO0M,
C IIOMOIITBIO COCTaBAEHUS U PeIleHus] YpaBHEHUH, CUC-
TEM YPaBHEHUN U HEPABEHCTB,;

® HCIIOAB30BaTh aATeOpandeCKUil SI3bIK [IAS OIIHCAHUS
IIPEAMETOB OKPYKAIOILETO MHPa U CO3MAaHUA COOTBETCT-
BYIOIIIMX MaTEMaTHUIECKUX MOJeAeH;



® IIPOBOAUTH IIPAKTHUYECKHUE PACUETHI: BBIMHCACHUS C IIPO-
LIEHTaMH, BEIYHUCAECHHS C YHCAOBBIMH ITOCAEIOBATEABLHO-
CTSIMH, BBIYHCACHUA CTATHCTUYIECKUX XapPaKTEPHUCTHK,
BBIITOAHEHUE TPUOANKEHHBIX BEIYUCACHUH;

® BBIIIOAHATD TOXKIECTBEHHbIE IIPe00Pa30BaHUs Pallfo-
HAABHBIX BBIPaSKEHUH;
BBIIIOAHATH OIlE€PAIlM{ Haj MHOXKECTBaMH,
nccaenoBaTh (PYHKIIUHM U CTPOUTD UX TPapUKIL;

® YUTATh U UCIIOAB30BATh HH(OPMAIIHIO, IIPEACTaBACH-
HYIO0 B BUAE TaOAUIIBI, AHarpaMMEbl (CTOAOYATOH AU
KpyTroBoH);

e pemaTh IpocTeiire KOMOMHATOPHBIE 3a[a4u.

MecTo Kypca anrebpbl B y4ebHOM nnaHe

BasucHbI yueOHbIH (00pa3oBaTeAbHBIH) IIAQH Ha U3yIEHHUE
aAreOphI B 7-9 Kaaccax OCHOBHOM IITKOABI OTBOIUT 3 yIeOHBIX
Jaca B HEIEAI0 B T€UYEHHE KaKIOTo roza oO0ydeHUs, BCETO
315 gacoB. YuebHOe BpeMs MOKeT OBbITH YBEAMYEHO 10 4 4acoB
B HEJIEAIO 3a CYET BapHaTHBHOH YacTy 6a3MCHOrO IMaaHa.

lMnaHupyemsble pesynbtaTtbl 06y4YeHns
anrebpe B 7-9 knaccax

€3 Anrebpaunueckune BbipaxkeHUs

BeinmycKHMK HaydmuTCs:

® OIEPUPOBATH IIOHSITUAMU «TOXKIAECTBO», «TOXKIECTBEHHOE
npeobpa3oBaHMe», pellaTh 3a1a9u, coaepRalme OyKBeH-
HbIEe JaHHbIE, paboTaTh C POpMyAaMU;

® OIIEPUPOBATh IIOHSITHEM «KBaApaTHBIN KOPEHL», IIPUMEHSTD
€I'0 B BBIYHCACHHAX,

® BBIIOAHSTH IPeobpaszoBaHte BBIPAKEHHH, COAEPIKAIINIX
CTEIIE€EHU C LIEABIMHU ITOKAa3aTEAAMHU U KBaAPaTHbIE KOPHU,

® BBIIOAHATH TOXKIECTBEHHBIE IIPe0o0pa30BaHUS PAIIMOHAAD-
HBIX BBIPaXKEHUU Ha OCHOBE ITPaBUA AeUCTBUU HA MHOTO-
YAEHAMH U aATeOpandIeCKUMU POOSIMU;

® BBIIIOAHATDH PA3A0KEHUE MHOTOYACHOB Ha MHOXKUTEAU.
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BrIIy cCKHMK IIOJTy9IUT BO3MOXKHOCTB:

BBITIOAHSITH MHOTOIIIATOBBIE ITPE0OpPa30BaHUs PAIIMOHAAB-
HBIX BBIPaYKEHUH, IIPUMEHSA ITUPOKUI Habop criocoboB
U IpUEMOB,;

PUMEHSTH TOKIECTBEHHBIE ITPeoOPa30BaHUA A PEIIeHUT
3a1a4 U3 Pa3ANYHBIX Pa3IEAOB Kypca.

YpaBHeHUsA

By cKHMK Hay9anTCs:

pelIaTh OCHOBHBIE BUBl PAllMOHAABHBIX YPaBHEHUH C OJHOH
IIEPEMEHHOH, CUCTEMBI AIBYX YPABHEHHM C IByMd II€PEMEH-
HBIMU;

IIOHHUMAaTh yPaBHEHHE KaK BasKHEHIIIYI0O MaTeMaTHIECKYIO
MOJIEADb IASI OIIMCAHUS U U3Yy4YeHHs Pa3HOOOPAa3HbIX peasb-
HBIX CUTYallHH, PellaTh TeKCTOBbIE 3a0a4ul aAreOpardecKuM
METO0M,;

IIPUMEHSTE I'pauIecKre IIPEeICTaBACHHUS IAS NCCAEI0BA-
HHS YPaBHEHHH, HCCAEIOBAHHUS U PEIIEHHNS CUCTEM YpaBHE-
HUH C AByMd II€EPEMEHHBIMH.

BeIITy CKHMK ITO/Ty9IUT BO3MOXKHOCTE:

OBAQIETH CIIEIIMAABHBIMU IIPUEMAaMHU PEIleHNs YpaBHEHUH
¥ CHUCTEM ypaBHEHMUI; YBEPEHHO IIPUMEHITH alrapaT ypaB-
HEHUH A PelleHns pa3Hoo0pa3HbIX 3a/1a4 U3 MaTeMaTHKH,
CMEIKHBIX IIPEIMETOB, IIPAKTHUKH;

MIPHUMEHSATh I'padUIecKue IIPeICTaBACHHUS A UCCAEI0BA-
HUs ypaBHEHUH, CUCTEM ypaBHEHUH, CoeprKallX OyKBEH-
Hble KOA(PPUIIMEHTHI.
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HepaBeHcTBa

BrImycKHMK HayumnTCs:

IIOHMMAaTh TEPMHHOAOTHIO K CUMBOAUKY, CBA3aHHEIE C OT-
HOIIIEHHEM HEPABEHCTBAa, CBOMCTBa YHCAOBBIX Hepa-
BEHCTB;



pelaTh AMHEMHbIE HEPABEHCTBA C OMHOMN IIEPEMEHHOMN U UX
CHCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C OIIOPOH Ha
rpadudecKkue IpeacTaBACHUS,

IIPUMEHSTD anlapaT HEPABEHCTB JAS PEIIeHUs 3a1a4d U3 pas-
AWYHBIX Pa3IeA0OB Kypca.

BoIITy CKHMK I10/Ty9IMT BO3SMOYKHOCTE:

OCBOUTB pa3HOOOpa3HbIe IIPHUEMBI JOKA3aTeABCTBA Hepa-
BEHCTB; YBEPEHHO IIPHMEHATH allliapaT HEPABEHCTB AL pe-
LIEHUs Pa3HOOOPAa3HbIX MaTeMaTUYECKUX 3a4a4, 384249 U3
CMEXKHBIX IIPEIMETOB U IIPAKTHUKH;

IIPUMEHSTE IpaduIecKHe IIPEICTaBACHHUS A NCCAEI0BA-
HHS HEpPaBEHCTB, CHCTEM HEPaBEHCTB, COJAEpXKAIIUX OyKBEH-
Hble KO3 PUITHEHTEI.

Yucnosbie MHOXecTBa

BpITycKHMK Hay4dmuTCs:

TTIOHUMAThb TEPMHUHOAOTHIO I CUMBOAMKY, CBSI3aHHBIE C ITOHS-
THEM MHOKECTBA, BBITIOAHSITH OIepalliy Hall MHOKECTBAMH;
HCIIOAB30BATh Ha4daAbHBIE IIPEICTABACHHA O MHOXKECTBE Jei-
CTBUTEABHBIX YHCEA.

BpIITy CKHMK IIO/Ty9UT BO3MOYKHOCTE:

pa3BUBATh IIPEACTABACHUE O MHOXKECTBAX;

pa3BUBAaTh IIPEACTABACHHUE O YHUCAE U YHCAOBBIX CUCTEMAax OT
HaTypaAbHBIX M0 ACUCTBUTEABHBIX YHCEA; O POAU BBIYHUCAE-
HUH B IIPAKTUKE;

Pa3BUTH U YTAYOUTL 3HAHUSI O JECATHIHOMN 3aITMCU OeHCTBHU-
TEABHBIX YHCEA (IEPHOAMIECKHE U HETIEPHOIMIECKUEe pooH).

DyHKUUM
By ckHMK HayumnTcs:
IIOHUMATh B HCIIOAB30BAaTh CI)YHKLII/IOHaABHBIC IIOHATHAI,

A3bIK (T€pMHHBI, CHMBOAWYECKHE 0003HAYECHUS);
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CTPOUTH rpadpUKU IAeMEHTAPHBIX (DYHKIINH, UCCAEI0BATh
CBOMCTBA YHCAOBBIX (DYHKIIFH Ha OCHOBE HM3y4YEHHUS I10BEIe-
HHA UX I'padHKOB;

ITOHUMATh (PYHKIIUIO KaK BAXKHEHIIYI0 MaTeMaTHYECKyH MO-
[EADb AT OIIMCAaHUS IIPOLIECCOB U IBACHHH OKPYKAIOIIIETO
MUpa, IPUMEHITE (PYHKIIMOHAABHBIH 93bIK AT OITHICAHMS
Y HCCAEZIOBaHUS 3aBHUCHMOCTEH MeKy (PU3MIECKIME BEA-
4YHMHAMU;

IIOHVUMAaTb U HUCIOAB30BaTbH SI3BIK ITOCAEIOBATEABHOCTEH
(TepMMHBI, CHMBOAHYECKHE 0003HAYEHHSI);

IPUMEHSTb (DOPMYABI, CBSI3aHHBIE C apU(PMETUYECKOH U Teo-
METPHYECKOH MPOrpecCHIMH, U almapar, cOpMHPOBAHHBIN
IIPpU U3YYEeHUH OPYTHUX Pa3deA0B Kypca, K PeLIeHHIo 3a1ad,
B TOM YHCA€ C KOHTEKCTOM U3 PEeaAbHOH KU3HH.

BrIIy cKHMK IOTy9UT BO3MOXKHOCTB:

[IPOBOANUTH HCCAELOBAHMWS, CBA3aHHBIE C M3YYEHHEM CBOMCTB
oyHKIMH, B TOM YHCAE C UCIIOAB30BaHHEM KOMIIbIOTEpa; Ha
OCHOBE Tpa(UKOB H3y4YEHHBIX (PYHKIIHMYU CTPOUTH Goaee
CAOZKHBIE I'PaPUKH (KyCOUHO-3aIaHHbBIE, C «BBIKOAOTBIMI»
TOYKaMH U T. I1.);

HCIIOAB30BaTh (DYHKIIMOHAABHBIE IIPEICTaBACHHUST U CBOHCT-
Ba (PYHKIIHH [AS PElIeHus MaTeMaTHIecKUX 3a1a4d U3 pas-
AVYHBIX Pa3leA0B Kypca;

pemaTe KOMOMHHPOBaHHbBIE 3aa4l C NpHMeHeHHeM (hOpMyA
n-To YA€Ha U CYMMbI n IIePBBIX YAEHOB apHU(pMeTHIeCKOH
Y T€OMETPHIECKOH IIPOrPECCHH, IIPUMEHS IIPH 9TOM allia-
paT ypaBHEHHU U HEPaABEHCTB;

IIOHHUMATh apHU(PMETHIECKYIO U I'eOMEeTPHIECKYIO IIPOrpec-
cHH KakK (PYHKIHUH HATypPaAbHOIO apryMeHTa; CBA3bIBATD
apu(MeTHIEeCKyIo IIPOTPECCUIO C AMHEHHBIM POCTOM, I'eo-
METPHUUECKYIO — C 93KCIIOHEHIINAaAbHBIM POCTOM.



dNnemeHTbl NPUKNaAHOM
MaTeMaTUKK

BoeinycKHMK HayunTCs:

HCIIOAB30BATh B XOfI€ PEIEHHs 3a0a9 SIAeMEeHTapHbIE IPeI-
CTaBAE€HHS, CBI3aHHbBIE C MTPUOAIDKEHHBIMY 3HAYEHUSIMH Be-
AWYMH,

HUCIIOAB30BaTh IIPOCTEUIIINE CIIOCOOBI TTPEACTABACHHUS U aHa-
AW3a CTATHCTUYECKUX JAHHBIX;

HAXOIUTh OTHOCUTEABHYIO YACTOTY U BEPOSTHOCTH CAydaii-
HOT'O COOBITHL;

peraTh KOMOMHATOPHBIE 33/la4d Ha HAXO0XKIEHHE YUCAd 00h-
€KTOB MAHU KOMOHHAITUH.

BrIIy CKHMK I10/Ty9IMT BO3SMOYKHOCTE:

TIOHSITH, YTO YHCAOBBIE JAHHbBIE, KOTOPhIE MCIIOAB3YIOTCS A
XapaKTEePHUCTHUKH OOBEKTOB OKPYZKAFOIIIETO MHUPA, SIBASTFOTCST
IPEUMYIIECTBEHHO IPUOAIDKEHHBIMH, YTO II0 3AITHCH IIPH-
OAMXKEHHBIX 3HAYEHUN, COIEPIKAIIMXCA B HHPOPMAITHOH-
HBIX UCTOYHHKAX, MOXKHO CyIUTh O TTOTPEITHOCTH IPUOAU-
SKEeHUS;

TIOHSITH, YTO IIOTPEIITHOCTE PEe3yAbBTaTa BEIMHUCACHUH TOAYKHA
OBITH COM3MEPUMA C ITOTPENTHOCTHIO UCXOAHBIX JaHHbIX;
IPHUOOPECTH MEPBOHAYAABHBIN OIIBLIT OpraHu3aIuu cbopa
JAHHBIX IIPU MTPOBEIEHUH OIIPOca O0IIIECTBEHHOTO MHEHUS,
OCYIIIECTBASTDH UX aHAAU3, IIPEACTABAITD PE3YABTATHI OIIPO-
ca B BU/Ie TaOAUIIBI, TUATPAMMEBI;

TIPHOOPECTH OITBIT IIPOBEIEHHST CAYIAMHBIX SKCIIEPUMEHTOB,
B TOM YHCAE C IIOMOIIBI0 KOMITBIOTEPHOTO MOAEANPOBAHUS,
UHTEPIpPETAIIUU UX PE3YALTATOB;

HAYYUTBCI HEKOTOPBIM CIHEIIHAALHBIM IpHUEMaM pellleHUsd
KOMOHHATOPHBIX 3a0a4.
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CopoepxxaHue Kypca anredbpbl 7—9 KnaccoB

€3 Anrebpanueckue BbipaxeHua

BrlpakeHue ¢ IepeMeHHBIMU. 3HA4YEHUE BBIPAKEHUI C IIepe-
MEHHBIMHU. [I0IyCTHMBIE 3HAYEHUSI IIEPEMEHHBIX. TOXKIECTBO.
ToxxaecTBeHHBIE Ipeobpa30oBaHMsa aATeOpandecKUX BhIpaske-
HUH. [loKa3aTeABCTBO TOXKIECTB.

CreneHbp ¢ HaTypaAsbHBIM IIOKaszaTeaeM U e€ cBoiictBa. OmHO-
qyaeHbI. OJHOYAEH CTaHAapPTHOrO BUaa. CTEIIeHb OJHOYACHA.
MsuorouaeHbl. MHOIMOUAEH cTaHAAPTHOIO Buaa. CTereHb MHOTO-
yaeHa. CAoKeHHE, BBIYUTAHNUE U YMHOXKEHNE MHOTOYAEHOB.
@®opMyABI COKPAIIIEHHOIO YMHOXKEHMSI: KBaApaT CyMMbI 1 KBa/-
paT pasHOCTH ABYX BBIPaKCHUM, IIPOU3BEAECHHE PA3HOCTH
U CyMMBI ABYX BbIpasKeHUH. PasaozkeHre MHOroyaeHa Ha MHO-
KUTeAU. BeiHeceHMe 00IIIero MHOXKUTEAS 3a CKOOKH. MeToz
TPYIIINPOBKU. Pa3zHOCTh KBaapaToB ABYX BbIpaskeHUi. Cymma
U pa3HOCTH KyOOB ABYX BhIpaskeHU. KBagpaTHBIN TPEXIACH.
Kopens kBazmpaTHOro TpéxiseHa. CBoMcTBa KBaApPaTHOIO TPEX-
qyaeHa. PazrokeHre KBaapaTHOIO TPEXUYAEHA Ha MHOXKUTEAH.

ParmonaabHbie BeipazkeHud. Lleable BbIpaskeHusd. [IpoOHbIe
BbIpakeHus. PalroHaabHasg apobb. OCHOBHOE CBOMCTBO pallyio-
HaABHOU npobdu. CAoKeHUe, BEIMUTAHHE, YMHOKEHUE U JeAe-
HUe paltMOHAABHBIX apobeti. Bo3BemeHMe paltioHaABHOM apo0H
B cTeneHb. ToXaeCTBeHHbBIE ITpeodpa3oBaHus PAIMOHAABHBIX
BbIpazkeHMuM. CTEHEHE C LIEABIM ITOKa3aTeAEM U €€ CBOMCTBA.

KBanpaTHbie KOpHU. ApUPMETHIECKUH KBaIPATHBIA KO-
PeHB U ero cBoiicTBa. ToxKIeCTBeHHbIE TPeo0pa30BaHus BhIpa-
JKEeHUH, coaepKalux KBagpaTHble KOPHU.

€3 YpasHeHua

YpaBHeHHE ¢ OHOH IepeMeHHON. KopeHb ypaBHeHus. Pas-
HOCHUABHBIE ypaBHeHUd. CBoMicTBa ypaBHEHUM C OQHOM 1epe-
MEHHOU. YpaBHEHUE KaK MaTeMaTH4YecKas MOAEAb PeaAbHOM
CHUTYyallHH.
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AuHeliHOe ypaBHeHUEe. KBagpaTHoe ypaBHeHHE. Popmyaa
KOpHel KBaagpaTHOro ypaBHeHUs. Teopema Buera. Parronaab-
HbIE ypaBHeHUS. PellleHne palyioHaAbHBIX YPaBHEHUM, CBOIS-
LITUXCS K AMHEHHBIM HMAM K KBaJIPaTHBHIM ypaBHeHUsM. Pertre-
HUeE TEKCTOBBIX 3a7a4 C IIOMOIIbI0 PaIllMOHAABHBIX ypaBHE-
HUM.

YpaBHeHHE c AByMS IIEPEMEHHBIMU. ['padpuK ypaBHEHUT
C AByMd IIEpeEMEHHBIMU. ATHEWHOE YpaBHEHUE C ABYMH IIEpe-
MEHHBIMH U ero rpaduk.

CucreMbl ypaBHEHUN C AByMs IIepeMeHHbBIMU. ['padiraeckuii
METOJ PELLIEHNYI CHCTEMbI YpaBHEHUU C AByMd I[I€PEMEHHBIMU.
Permmenue cucrem ypaBHEHUH METOAOM IIOACTAHOBKHU U CAOZKE-
Hug. CrcreMa ABYX ypaBHEHUM C AByMS II€PEMEHHBIMU KaK MO-
LIEAb PEAABHOH CHUTYaIlUH.

€3 HepaseHcTBa

YrcaoBble HepaBeHCTBA U UX cBoiicTBa. CAOKEHNE U YMHO-
JKeHHe YHCAOBBIX HepaBeHCTB. OlleHMBaHUEe 3HAUYEHHUS Bblpake-
HUsl. HepaBeHCTBO ¢ oqHOM nepeMeHHONU. PaBHOCHABHBIE Hepa-
BeHCTBa. YHUCAOBBIE IIPOMEKYTKH. AWMHENHbIE U KBaJgpaTHbIE
HEpPaBEHCTBA C OHOM nepeMeHHOH. CHUCTEMBbI HEPABEHCTB C OJI-
HOU IepeMeHHOM.

€3  Yucnosble mHOXecTBa

MHO2K€eCTBO H €ro 2AeMeHTbI. CItocoObl 3a/1aHHs MHOXKECTB.
PaBnrble MHOXKecTBa. [Iycroe MHOKecTBO. [lonmHOXKecTBO. Orte-
paimi Haz MHOXKECTBaMU. MaarocTpalyig COOTHOIIEHUH MeZKITy
MHOKECTBaMH C IIOMOIIBIO auarpamMM Obaepa. MHoOKecTBa Ha-
TYPaAbHBIX, [IEABIX, PAIIIOHAABHBIX UrceA. PaipionaapHOE UrHC-
A0 KaK pobb Buma 2, rme m® Z, n® N, 1 Kak GeCKOHeTHAS T1e-

n
puomIdeckas aecaTudHas apodb. [IpencraBaeHme o0 upparmo-

HaABHOM 4ducAe. MHOXKeCTBO JIEUCTBUTEABHBIX YHUCEA. Hpe,u;—
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CTaBA€HHE JIEHCTBUTEABHOTO YUCAA B BUIE OECKOHEYHOM Helre-
PHOAMIECKOM AecaTHYHOM apobu. CpaBHEHHE AEHCTBUTEABHBIX
qrcea. CB43b Mexxay MHoxkecTBamu N, Z, Q, R.

B  dyHkuun

UncnoBble PyHKIIMM

OYHKIIMOHAABHBIE 3aBHCHMOCTH MEXKIY BeAndnHaMu. [lo-
HaTHe PyHKOUH. PYyHKIHA KaK MaTeMaTHIecKas MOIEAb pe-
aAbpHOTO IIportecca. O6AaCTh OIIpeaeAeHUS U 00AACTh 3HAYEHUS
dyukimu. Criocobr! 3aaanng pyHKImH. ['padrk dyskiwm. Ilo-
cTpoeHye rpadpUKOB (PYHKITHH C TIOMOIIBIO IIPpeobpa3oBaHuid
duryp. Hyanm ¢yakmmn. [IpoMeKyTKHM 3HAKOIOCTOSHCTBA
dyukimu. [IpomeRyTKI BO3pacTaHUs U YObIBaHUS (DYHKITUH.

Avnnetinag QpyHKIWS, 00paTHAA IPOIOPILIMOHAABHOCTE, KBAI-
paTtuyHag OyHKINA, DYHKIUAL | = Jx, ux cBoiicrea u rpa-
duku.

UnicsioBble 1I0C/I€I0BaTeIbHOCTH

[ToraTue YH1CcAOBO# ITOCcAeJOBATEABHOCTH. KoHeuHEbIe 1 Oec-
KOHEYHBIE IT0CAECZIOBATEABHOCTH. CIIOCOOBI 3aJaHMs I0CAEI0BA-
TEABHOCTH. ApupMeTHdecKas ¥ reoMeTPHUIecKast IIPOrPECCHH.
CBoticTBa YA€HOB apU(PMEeTHIeCKON U reOMeTPUIECKOH IIpo-
rpeccuii. @opMyABbI OOIIIETO YACHA apHUPMETHIECKOH U T'eOMeT-
pHUeckoi mporpeccuii. PopMyAbI CYMMBI N1 IEPBBIX YACHOB
apuMeTHIECKOH ¥ TeOMeTPHYEeCcKoi rmporpeccuii. Cymma bec-
KOHEYHOM IeOMEeTPUYECKOH HMPOTpPeccuH, y KoTopoi |qf < 1.
[TpencraBaeHne GECKOHEYHON NEPHUOAMYIECKON AECATHUIHOHU
Opo0u B BHIe OOBIKHOBEHHOM IPOOH.

EJ 2SnemeHTbl NpMKnagHon
MaTeMaTUKu

MaTremaTtuyeckoe mMozearpoBaHue. [IpolieHTHbIE pacyéThl.
dopMyAa CAOIKHBIX IPOIIEHTOB. [IpHOAMKEHHBIE BEIMHCACHUSI.
ADCOAIOTHAS ¥ OTHOCUTEABHAS TTorpenTHocTH. OCHOBHBIE IIpa-
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BHAA KOMOHMHATOPUKHU. YacToTa U BEPOSTHOCTE CAYIAHOTO CO-
obrTua. Kaaccudeckoe ompeneseHHe BEPOATHOCTH. HagaabHbIe
CBeIeHUs O CTAaTUCTHKeE. [IpencraBaeHNe MaHHBIX B BUIE Ta0-
AUII, KPYTOBBIX U CTOAOYATHIX quarpamm, rpadpukoB. CTaTu-
CTUYECKHE XapaKTEePHUCTUKU COBOKYITHOCTH JAHHBIX: CPEIHEe
3HaYeHHe, MoJa, pa3Max, MeJuaHa BbIOOPKH.

(&3 Anrebpa B MCTOpPUYECKOM

pPa3BUTUM

BapoxkaeHue asreOpbl, KHUTA O BOCCTAHOBACHUH U IIPOTHUBO-
nocraBaeHNHN Myxammena asb-XopesMu. Vcropus dpopmupoBa-
HH4G MaTeMaTH4eCcKoro s3blKa. Kak 3aponamnaach maess KOOpau-
HaT. OTKPBITHE UPPALTMOHAABHOCTH. /13 HCTOPHU BO3HUKHOBE-
HUHI (pOpMyA [AS pellleHHd ypaBHeHUuM 3-U u 4-# creneHel.
Hcropusa pas3BuTud noHaTHa QyHKIIMH. Kak 3apoaraach Teo-
pus BeposiTHocTel. Yncaa dubonauam. 3amada A. ITuzaHckoro
(PuboHawIH) 0O KPOAUKAX.

A.®. Margunkuii. I1.A. Ye6prmeB. H.M. AobGaueBcKuUii.
B.A. Bynakosckuii. A.H. Koamoropos. ®. Buer. I1. ®epwma.
P. dexkapt. H. Tapraabsa. . Kapgano. H. AGeas. B. ITackansb.
A. Inzauckuii. K. I'aycc.
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[NMpumepHoe TemaTnyeckoe nrnaHuposaHue. Anrebpa. 7 knacc

(I BapuaHT. 3 yaca B Hegento, Bcero 105 yacos;
Il BapuaHT. 4 yaca B Hegento, Bcero 140 4acos)

© Konunuectso
% c YacoB X
ag ofepxxaHune apaKkTepnucTuka OCHOBHEIX BVIJJLOB AeATenbHOCTN y4eHUKa
g ®© | yyebHoro matepunana (Ha ypoBHe y4ebHbIX AeCTBUIA)
5 g I II
I c
1 2 3 4 5
I'naea 1
JIunerHOe ypaBHeHVe 15 17
C OJTHOVI IIEpEeMEeHHOM
1 BBenenue B aare6py 3 3 Pacnosnasams 9UCAOBBIE BEIPasKEHHUS U BbIpazKe-
= HUS C I€pEMEHHBIMH, AMHEHHbIE ypaBHeHUs. [1pu-
2 | AuHeitHOe ypaBHe- 5 6 P ’ e yp P
= BOAUWTE [IPUMEPHI BBIPAKEHUH C TIEPEMEHHBIMY,
HHE C OJHOH o o
AHOH AUHEWHBIX ypaBHeHHNMN. COCTaBASITH BhIpaskeHUe
IIepeMEHHOH
C IIEPEMEHHBIMH I10 YCAOBHIO 3a1a49H. BEITOAHATH
3 Pentenvie 3a1a4 ¢ ro- S 6 Ipeobpa3oBaHusl BIPAXKEHUH: TPUBOIUTD 10100~
MOIIIBIO YPaBHEHU M HBIE cAaraemble, pacKpbIBaTh CKOOKY. HaxonuTb
3HA4YEHUE BBIPAKEHUS C IEPEMEHHBIMU IPH 3a1aH-
IloBTOpEHME U CHUCTE- 1 1
HBIX 3HAYEHUIX ITepeMeHHbIX. KnaccudpuiimpoBath
MaTuzalys yaeb-
aarebpandecKue BeipazkeHus. OMUCHIBATE IIEABIE
HOTO MaTepHasa
BBIPaXKEHUH.




€s

KonTpoasunasa

®opmyauposams OIpeieACHIIE AMHEHHOTO ypaB-

pabora Ne 1 HeHwus. PertaTe AMHeTHOe ypaBHEHUE B O0ITIEM BU-
ne. UaTepnpeTupoBaTh ypaBHEHUE KaK
MaTeMaTUIECKYIO MOJEAb PEAABHON CUTYaIlHH.
OrmchIBaTh CXEMY PEIlIeHHs TeKCTOBOH 3a1a9H,
IIPUMEHSITD €€ OASI PELICHUS 3a/1a4

I'araea 2 52 68
ITenpie BbIpayKeHMST

ToxmecTBEHHO 2 2 Dopmyauposambu:

paBHBIE BhIpaXKe- onpede/ieHUs1: TOKOECTBEHHO PABHBIX BEIPAZKEHUH,

Hudg. ToxkaecTBa TOXKIECTBA, CTETIEHH C HATYPAAbHBIM TTOKA3aTEAEM,
OIMHOYAEHA, CTAHIAPTHOTO BUIA OMHOYAEHA, KO-

Crenenn 3 3 douImeHTa OAHOYAEHA, CTEIIEHH OTHOYAECHA, MHOTO-

C HaTypaAsbHbIM YyAeHa, CTEIIEHU MHOTOYAEHA,;

HHokasaTeAeM ceolicmed: CTEIIeHU C HATypPaAbHBIM IIOKA3aTEAEM,

. 3HaKa CTEIEeHH;

CpoicTBa CTETIEHH 3 4 npasu/a: NOKa3aTeAbCTBa TOXKIECTB, YMHOMKEHUS

¢ HaTypaAbHBIM OIHOYAEHA Ha MHOTOYAEH, YMHOXKEHUST MHOTOUAE-

IOKAa3aTeAeM HOB.

OLHOTACHET 5 4 Jlokasvieams CBOMCTBA CTEIIEHH C HATYPAABHBIM
oKaszaTeAaeM. 3aIliCchIBaTh U JOKA3bIBATE (DOPMY-

MHOTOYAEHEL 1 2 ABI: IPOU3BEICHUS CYMMBI ¥ PA3HOCTH IBYX BbIpa-




S

IIpodosdceHue

2

5

CaozkeHUe U BBIYU-
TaHU€e MHOIOYAECHOB

KouTpoasHasa
pabota No 2

10

YMHOzKEeHUEe
OJTHOYAEHA
Ha MHOTOYAEH

11

YMHOZKEHME MHOI'O-
YyA€Ha Ha MHOTO-
YAEH

12

Pazaozkenre MHOTO-
YAEHOB Ha MHOZKHU-
TeAu. BbiHeceHUe
OOIIIETO MHOXKHUTEAS
3a CKOOKH

13

Pazaoxxkenre MHO-
TOYAEHOB Ha MHO-
sKuTeAu. Meton
TPYIIIINPOBKHU

KEHUH, Pa3HOCTH KBa/IPATOB IBYX BbIPasKEeHUH,
KBa/IpaTa CyMMBbI ¥ KBa/IpaTa Pa3HOCTH IBYX BbIpa-
JKEHUH, CyMMBbI KyOOB U Pa3HOCTH KyOOB IBYX BhIpa-
SKeHUH.

Bbiuucisimsb 3HaUYEHHE BBIPAXKEHHUH C IIEpeMEHHbI-
mu. [TpuMeHaTh CBOMCTBA CTEIIEHU OAS ITpeobpaso-
BaHU4 BbIPa*KEHUMN. BBINIOAHATH YMHOXKEHHE
OIHOYAEHOB ¥ BO3BEIEHUE OHOYAEHA B CTEIIEHD.
[TpUBOAUTH OMHOYAEH K CTAHIAPTHOMY BUIY. 3aIIHi-
CBhIBATh MHOTOYAEH B CTAHIAPTHOM BHIIE, OTIPEE-
ASITH CTETIEHb MHOTOYAEHA. [Ipeobpa3oBhIBaTh
IPOU3BEAECHUE OHOUYAEHA 1 MHOTOYAEHA; CYMMEBI,
PasHOCTH, IPOU3BEICHUS IBYX MHOTOYACHOB B MHO-
TOYA€H. BBITIOAHATE PAa3A0KEHHE MHOTOYAEHA

Ha MHOXKUTEAH CITOCOOOM BBIHECEHMST ODIIIEN0 MHO-
JKUTEAS 38 CKOOKH, CITOCOOOM TPYIIITUPOBKH,

110 (popMyAsaM COKpPAITIEHHOTO YMHOXKEHUS U C IIPH-
MeHEHHEM HECKOABKHUX CIIOC000B. Mcroab3oBaTh
yKaszaHHbIe [TPeo0pa30BaHUs B IIPOLIECCE PEIIIEHHS
ypaBHEHHI, JOKA3aTEALCTBA YTBEPIKICHUM, pellle-
HHS TEKCTOBBIX 3a/1a4




SS

KonTpoabpHada
pabora Ne 3

14

[TpousBeneHuE
Pa3HOCTH ¥ CyMMBI
[BYX BBIPasKECHUH

15

PaznocTh KBagpaToB
IBYX BBIPAKEeHUH

16

KBagpat cymMmel
U KBaJpaT pa3HOCTH
JBYX BBIPa>KECHUU

17

[IpeobpazoBanue
MHOTO4YACHA B KBaJl-
paT CyMMBbI HAH pas3-
HOCTH ABYX
BBIPaXKEHUMN

KonTpoapHasa
pabora Ne 4

18

CyMMa 1 pa3HOCTh
Ky0OOB OByX
BBIPaXKEHUMN




99

IIpodosdceHue

1 2 5
[IprmveneHve pa3and- 4
HBIX CITOCOOOB pa3A0-
19 | xenusa mHOrOUAEHA
Ha MHOXKHTEAU
IloBTOPEHME U CUCTE- 2 2
MaTu3anud y4deo-
HOTO MaTepuasa
KouTpoaruHasa 1 1
pabora Ne 5
I'raea 3 12 18 IIpusodums IpUMEPHI 3aBUCHMOCTEN MEKy BEAU-
DyHKIMN yuHaMU. Pa3angaTe cpeay 3aBUCUMOCTEH (PyHK-
HOHaABHBIE 32aBHCHMOCTH.
20 | Csga3u MexXay BeAU- 2 4 1 . N
Onucbleamb noHsIMus: 32aBUCUMOM U HE3aBUCUMOH
quHaMu. PyHKIHUS
IIepEMEHHBIX, (PYHKITHH, apryMeHTa (DYHKIIIH; CIIO-
21 | Cnocobr! 3agaHus 2 4 co0bI 3amanus (pyHKINH. PopMyARPOBAaTE OIIpene-
dyHKITIH A€HUsI: 00AaCTH oTIpeieAeHUS (DYHKITUY, 00AACTH
3HaYeHuM KITHH, IpadouKa KIIMH, AMHEHHOM
22 | T'paduk QPyHKIHH 2 3 byn » rpac tbym ’

PYyHKITUH, IPSIMOH IIPOIIOPIIMOHAABHOCTH.




AS]

23 | AwunetiHasg yHK- 4 Bbiyucaams 3Ha4eHre (OyHKIIMH 110 3aJaHHOMY 3Ha-
us, eé rpaduxk 4yeHHIo aprymMmeHTa. CoCTaBAITE TaOAUIIBI 3HAYEHUH
U CBOUCTBa dyHr1mH. CTpouTh rpaduK (PyHKITNH, 3a1aHHOH
TabangHo. [To rpaduky PyHKIH, IBACGIOIIEHCSI
IloTopenue 1 chcre- 1 MOJIEABIO pEaAbHOTO IIPOIIeCca, OTIPENEASITE XapaK-
MaTH3aIH yie6- TEPUCTHUKH 3TOTrO0 IIporiecca. CTpouTh rpauK AU-
HOTO MaTeprasa HEWHOH (PyHKITUH U IIPAMOH ITIPOIIOPIIMOHAABHOCTH.
KoHTpOABHAS 1 OnuceIBaTh CBOMCTBA 3TUX (PYHKITUH
pabora Ne 6
I'naea 4
CucreMbl JIMHETHBIX 19
ypaBHEHWMVI C IBYMsI
nepeMeHHBIMM
24 | YpaBHEHUS C ABYMS 2 IIpugodums npumepbl: ypaBHEHHS C ABYyMsI II€pe-
HnepeMEeHHBIMHU MEHHBIMH; AMHEHHOTO YpaBHEHH C ABYMS IIEPEMEH-
25 | Aumeiinoe ypasrerwe | 3 HBIMH; CUCTEMBI IIBYX AMHENHBIX ypaBHEHUH
C JIBy M1 TIepEMEHHbI- C ABYMS IIEPEMEHHBIMH; PeAaABHBIX ITPOIIECCOB,
MH 1 ero rpacuK JIpf KOTOPBIX YPABHEHHE C ByMSt [EPEMEHHBIMI
AU CUCTeMA YPaBHEHMH C IBYMH ITepEMEHHBIMH SIB-
26 | CucreMbl ypaBHEHHM 3 ASTFOTCSI MATEMATUYECKHUMHU MOIEASIMH.

C AByMs II€pEeMEHHEI-
mu. Mpacdraeckuit

OHpeJIeAHTB, ABAAETCA AU ITapa YUCEA PEILIEHUEM
JAaHHOI'O YPaBHEHUA C ABYMd IIEPEMEHHBIMU.
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OKoH4YaHuUe
1 2 5
METO/I PEILIEHMS CHC- Popmyauposamuw:
TEMbI JBYX AUHEHHBIX onpedesieHuUs: PELIIEHNS YPABHEHUS C AByM IIepe-
YPaBHEHMH C ABYMsI MEHHBIMH; YTO 3HAYUT PEIIUTh yPaBHEHHE C ABYMs
HEPEMEHHBIMH TIepeMeHHbIMH; TpadHKa YpaBHEHUH C IBYMSI IIepe-

27 | PemieHmue cucrem MEHHBIMHU; AMHEHHOI'0 ypaBHEHH C ABYMs [IepEMEH-
AMHENHBIX YpaBHE- HBIMH; PEIIeHNT CUCTEMbI YPaBHEHUH C IByMH
HUM METOIOM IO~ IIepeMEHHBIMUY;

CTaHOBKH ceolicmea ypaBHEHHUH ¢ AByMd IIEPEMEHHBIMH.

28 | PellleHIe CHOTEM AM- Onucbieamb: CBOHCTBA rpadorKa AMHEHHOTO ypaBHe-
HeHHBIX ypaBHEHHH HUS B 3aBHCUMOCTH OT 3HA4YEHUH KOd(P(PUITHEHTOB,
METOIOM CAOKEHHUS rpacudecKiil MeTo/1 pellleHHs CHUCTeMbI IBYX ypaB-

HEHUH ¢ AByMs [TepeMEHHBIMI, METOJT II0/ICTAHOBKH

29 | Perenwue 3a1ad C IIO-

MOIIIBIO CHCTEM AH-
HEWHBIX YPaBHEHUH

IToBTOPEHME U CUCTE-
MaTu3anud yaeo-
HOTO MaTepHuasa

KouTpoabHaa
pabora Ne 7

U METOJI, CAOZKEHHUH [IAF PELLIEHUS CUCTEMBI [IBYX AU-
HENHBIX YPaBHEHUHN C ABYMS [IEPEMEHHBIMHU.
Cmpoumb rpadpuK AMHEHHOI'0 YpaBHEHUS C IBYMS
IIepeMEHHBIMHU. PeriaTs cuCTeMBI IBYX AMHEHHBIX
YPaBHEHUI C ABYyMd IIEPEMEHHBIMHU.

Pewamb TeKCTOBBIE 3a1a49H, B KOTOPBIX CUCTEMA
JBYX AMHENHBIX YPABHEHUN C ABYMd II€PEMEHHBIMH
ABAFAETCH MaTEMaTUYECKON MOAEABIO PEAABHOTO




6S

Ipoliecca, ¥ UHTEPIIPETHPOBATh PE3yAbTAT Pellle-
HHS CUCTEMBI

IToBTOpenmne
¥ cUcTeMaTM3anmsa 12
y4eOHOro Marepmasa
YrpaxkHeHUsI AL TIOBTO- 11

peHuda Kypca 7 Kaacca

HroroBast KOHTPOALHAST
pabota
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NMpumepHoe TemaTnyeckoe nnaHupoBaHue. Anrebpa. 8 knacc

(I BapunaHT. 3 yaca B Hegento, Bcero 105 yacos;
Il BapuaHT. 4 yaca B Hegento, Bcero 140 4acos)

_g Konunuectso
& yacoB
Qo CogepxaHue XapaKTepu1cTuka OCHOBHbIX BUOOB OEATENBHOCTM YYeHMKa
2 ® | ydyeGHoro maTepnana (Ha ypoBHe y4ebHbIX encTBuI)
3 S I I
I c
1 2 3 4 5
I'nasa 1
PammonannHbIe 44 55
BBIpa>KeHMs
1 ParyionaabHbIE 2 3 Pacno3nasamso 11€eAble palilioHaAbHbBIE BbIpaske-
apobu HUSsI, IPOOHBIE PAITMOHAABHBIE BHIPAKEHUS, TIPHUBO-
2 OCHOBHOE CBOMCTEO 3 4 1;)1/1'1‘13 IpUMepPHI TAKHUX BbIpasKeHUH.
PalMOHAABHOR MPOobH OpMy/Uposama:
onpedesieHus: PAIlIOHAABHOTO BbIpasKeHUsI, TOITy-
3 CaozxeHue 1 BbIYU- 3 4 CTUMBIX 3HAUEHUM IIepeMEHHOM, TOXKIeCTBEHHO
TaHHE palHOHAaAb- PaBHBIX BhIpasKeHUH, TOXKAeCTBa, PABHOCHABHBIX
HBIX pobei ypaBHEHUH, pallMOHAABHOTO YPaBHEHUHSI, CTETICHU
C OIMHAKOBBIMH C HyA€BBIM II0Ka3aTEAEM, CTEIIEHHU C LIEABIM OTPH-
SHaMCHaTEAAMH IaTeABHBIM TI0Ka3aTeAEeM, CTAaHIAPTHOIO BHIA YHC-
Aa, 06paTHOM TPOIOPIIMOHAABHOCTH;




19

ChozKeHMe U BbIUH-
TaHUe PaIlMOHAADL-
HBIX npobeH

C pa3HbIMU 3HaAMe-
HaTeAIMU

KonTpoabHasa
pabora Ne 1

YMHOKEHUE U AeAe-
HHE PaIOHAABHBIX
npobeti. Bo3Bene-
HUE pallMOHAABHOMI
Opobu B CTEIEHb

ToxkmecTBeHHBIE
npeobpazoBaHus
palloOHAABHBIX
BBIPasKEHUHN

10

KonTpoabHasa
pabora No 2

PaBHOCHABHBIE
ypaBHEHU.
ParmmonaarHbIe
ypaBHEHUI

ceolicmea: OCHOBHOE CBOMCTBO palliOHaABHOM Ipo-
011, CBOICTBA CTENIEHHU C IIEABIM II0Ka3aTeAEM, YPaB-
HEeHUH, (pyHKINY | = R ;

Npasu/a: CAOXKEHHUs,  TUTAHNHA, YMHOKEHHH, I~
AeHus apobelt, BO3BeNeHUs NPOOU B CTEIEHb;
yca08ue paBeHCTBA APOOU HYAFO.

/Jlokasvisams CBOMCTBA CTEIIEHH C LIEABIM II0Ka3a-
TEAEM.

Onucbisams rpapUIeCKUN METO/ pelIeHUd ypaB-
HEHUU C OAHOMU IIEPEMEHHOM.

IIpumeHsiMb OCHOBHOE CBOMCTBO PAIlMOHAABHOU
Ipo0OU AT COKPAITIEHHS U TIPeo0pa3oBaHus Jpobeti.
[MpuBOAUTE APOOH K HOBOMY (00IlIeMy) 3HAMEHAaTe-
Aro. HaxonuTh cyMMy, pa3HOCTb, IPOHU3BeNeHUE
U 9acTHOE APo0eii. BBITIOAHSTE TOXIECTBEHHbBIE
peoOpa3oBaHusT PAITMOHAABHBIX BbIPasKeHUH.
Pewiambs ypaBHEHUd C IIEPEMEHHON B 3HAMEHATEAE
apoou.

IIpumeHsimb CBOMCTBA CTETIEHH C IIeABIM IT0OKa3aTe-
AeM A Tpeobpa30BaHus BEIPAsKEHUH.
3anucbleamb YUCcAa B CTAHAAPTHOM BUIIE.
BbinoiHsimb IOCTPOEHHE U YTeHHe rpaduka PyHK-

k
UK Y = ,
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IIpodosdceHue

2

CrerneHs C IIEABIM
OTPHULATEABHBIM
IIOKAa3aTEAEM

CBoticTBa cTElIEHU
C LIEABIM IIOKA3aTEAEM

10

dyHKIUA Y = k

U e€ rpacduxk

KonTpoabHasa
pabora Ne 3

I'araea 2

KBanpaTrHbIe KopHM.

[evicTBUTETHHBIE YMC/IA

25

30

11

DyHKITNA Y = X2
u e€ rpauk

12

KBanpaTHbie KOpHH.
Apudmermaeckuit
KBaJIpaTHBIHA KOPEHb

Onucbieams: TIOHITHE MHOZKECTBAa, 9AEMEHTA MHO-
2KECTBa, CITOCOOBI 3aJaH1d MHOZKECTB, MHOZ2KECTBO
HaATYPaAABHBIX YHCEA, MHOZKECTBO ILIEABIX YHCEA,

MHOZKECTBO PAITMOHAABHBIX YHCEA, MHOZKECTBO ﬂeﬁ—
CTBUTEABHBIX YHUCEA U CBA3HU MEXKAY O9THUMHU YHUCAO-
BbIMH MHOZKECTBaMU,; CBA3b MEXK/Y OECKOHEYHBIMI




€9

13

MHOZKeCcTBO
U €T0 SAEMEHTHI

14

[ToamHOXKECTBO.
Onepanuu
HaJ] MHOXKECTBaMH

15

YucaoBEBIE
MHOXKECTBa

16

CgoticTBa
apuPMETHIECKOTO
KBaIPaTHOI'O KOPHS

17

ToskaecTBeHHEBIE
npeobpazoBaHUg
BBIPasKEHUH,
coaepsKaImx
apudMeTUIeCcKre
KBaIpaTHbIE KOPHU

18

dyHRIYA Y = Jx
u e€ rpaduk

KouTpoasHaa
pabora No 4

JECATUYHBIMU OPOOSIMU U PAIlMIOHAABHBIMU, UppPa-
IIMOHAABHBIMU YHCAAMHU.

Pacnosnasams paliioHaAbHbBIE U UpPpPaIlMOHAABHbBIE
unicaa. [IpuBOAUTE IPUMEPHI PAIIMOHAABHBIX YHCEA
U UppalOHAABHBIX YHCEA.

3anucbieams ¢ TIOMOITBI0 POPMYA CBOMCTBA AEHCT-
BHHY C A€HCTBUTEABHBIMH YHCAAMH.
Popmyauposamb:

onpedesieHus: KBaIpaTHOI'O KOPHS M3 YHcAa, apud-
METHUYECKOI'0 KBaAPaTHOI'0 KOPHS 13 YHCAa, PaB-
HBIX MHOZKECTB, II0OIMHOXKECTBA, [IepecedeHNs
MHOYKECTB, OObEIMHEHUS MHOXKECTB;

ceolicmea: PYyHKIINH y = X*, apUPMETUIECKOTO
KBaJIpaTHOI'0O KOPHH, (DyHKIIUHN Y 4x.
/Jlokasbleamb CBOMCTBA apUPMETHIECKOTO KBaIpaT-
HOT'O KOPH4.

Cmpoumb rpachuKU PYHKIUHU y=X" U | = Jx.
TpumeHssMb TIOHSITHE aPUPMETHIECKOTO KBaIPATHO-
'O KOPHSI JASI BBIYUCACHUS 3HAUYEHUM BbIPasKEHUM.
Ynpowamb BeIpaskeHUs, coaepzRalye apuMeTH-
4yecKHe KBaJgpaTHbIe KOPHU. PeltaTe ypaBHEHUS.
CpaBHUBATB 3HA4YEHUS BbIpakeHUH. BbITOAHATD
IpeoOpa3oBaHie BBIPAKEHUH C IPUMEHEHNEeM BbI-
HECEeHHUd MHOXKUTEAS U3-TI0/] 3HaKa KOPHH, BHeCe-




9

OKkoHYaHUue

1 2 3 4 5
HUS MHOXKUTEAS 10/ 3HaK KOPHS. BBITIOAHATE OCBO-
0OKIEeHMUE OT HPPAITMOHAABHOCTH B 3HAMEHATEAE
Opo0u, aHaAM3 COOTHOIIIEHUH MEK/Ty YUCAOBBIMH
MHOXKEeCTBaMH U UX 9AeMEeHTaMU
I'aasa 3 26 36
KBanpaTHble ypaBHEHWS
19 | KsagpaTHble ypas- 3 4 PacnosHasams ¥ IPUBOAUTE IIPUMEPHI KBapaT-
HeHHs. Perrenue HBIX YPABHEHUH PA3ANYHBIX BUIOB (IIOAHBIX, HE-
HETIOAHBIX KBapaT- TIOAHBIX, TIPUBEAEHHBIX), KBAIPATHBIX TPEXIACHOB.
HBIX ypaBHeHI/Iﬁ Onucvieamsv B O6H_IeM BHU/AEC PEIIEHHE HEIIOAHBIX
— KBaJIpaTHBIX YPaBHEHHUH.
20 | dopmyaa KopHeii 4 S dopmyaupoeamb:
KBaJIpaTHOTO ypaB- onpedesieHus: ypaBHEHMS IIEPBOM CTEIEHH, KBapaT-
HEHMA HOTI'O yPaBHEHM; KBAPATHOIO TPEXIAEHA, JUCKPU-
21 | Teopema Buera 3 5 MHHAHTa KBa/IPATHOTO YPABHEHHS U KBaAPATHOTO
TpéxdAaeHa, KOPHs KBaIPATHOIO TPEXIAECHA; OMKBa-
KonTpoapHasa 1 1 paTHOTO ypaBHEHU;
pabota Ne 5 cgolicmea KBaIpaTHOTO TPEXIAECHA;
22 | Keaxparamiii 3 5 ;neopemy Buera u o6patHyIo eii Teopemy. 5
N anucbieams 1 [OKA3bIBATh POPMYAYy KOpPHEH
TPEXIAEH

KBaIpaTHOTro ypaBHeHus. Vccae1oBaTh KOAMYECTBO




<9

23 | Pemenve ypaBHe- 5 7 KOpHeH KBaJ[paTHOTO YpaBHEHU B 3aBUCUMOCTH OT
HUH, CBOAAIIMXCS 3HaKa ero JUCKPHUMHUHAHTA.
K KBaJIpaTHBIM ypaB- Hokasbieams meopemvl: Bruera (mpamyro u odbpart-
HEHUSM HYIO0), 0 Pa3A0KEHHH KBaAPaTHOI'O TPEXUAeHa Ha
MHOXKUTEAH, O CBOMCTBE KBaPaTHOIO TPEXIAEHA
C OTPHILIATEABHBIM JUCKPHMIHAHTOM.
24 | PanuoHaAbHbIE 6 8 Onucblieamsb Ha TIPUMEPAaX METO/L 3aMEHbI ITepEMEH-
YpaBHEHHLI Kak HOM A4 PELIEeHNd YyPaBHEHUMH.
MaTeMaTH4YeCKUe Haxodumb KOPHU KBaJpaTHBIX YPaBHEHUH pas-
MOZIEAU PEAABHBIX AWYHBIX BUIOB. [IpuMeHaTs Teopemy Buera u 06-
CHUTyaIHi paTHyIO €Y TeopeMy. BBIIIOAHATE pa3A0KEHHE
KBaOpaTHOIO TPEXIAEHA HAa MHOXKUTEAU. HaxoqguTs
Konrpoapnas 1 1 KOPHHU YPaBHEHUM, KOTOPBIE CBOASATCS K KBaAPAaT-
pa6ora Ne 6 HbIM. CoCTaBASITE KBaZlpaTHbIE yPaBHEHHUS U yPaB-
HEeHUsd, CBOAAIINECS K KBaPaTHbBIM, SBASIOIIHIECS
MaTeMaTHIeCKUMH MOZIEASIMH PEaAbHBIX CUTYAITHH
IToBTOpeHnme
¥ ccTeMaTH3aIisa 10 19
y4ueOHOI0o MaTepuasia
YropaskHeHUd [ASI TIOBTO- 9 18

peHHsa Kypca 8 gaacca

KonTpoabHasa
pabora Ne 7
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[NMpumepHoe TemaTnyeckoe nrnaHuposaHue. Anrebpa. 9 knacc

(I BapuaHT. 3 yaca B Hegento, Bcero 105 yacos;
Il BapuaHT. 4 yaca B Hegento, Bcero 140 4acos)

_8 Konunuectso
@ YyacoB
ag CopnepxaHve XapaKTepucTika OCHOBHbIX BUAOB AeSiTENIbHOCTY yYeHWKa
g g | yduebHoro maTepuana (Ha ypoBHe y4ebHbIX AEeNCTBUI)
S g I I
I cC
1 2 3 4 5
I'aaea 1
21 26
Hepasencrsa
1 YucaoBble 3 4 PacnozHasamb 1 IPpUBOAUTE IIPHUMEPHI YUCAOBBIX
HEpaBEeHCTBA HEPaABEHCTB, HEPABEHCTB C IEPEMEHHBIMU, AUHEN -
= HBIX HEPaBEHCTB C OTHOU IIEPEMEHHOM, ABOMHBIX
2 OcHOBHbBIE CBOMCTBA 2 3
HEPAaBEHCTB.
YUCAOBBIX
Popmyauposamu:
HEPABEHCTB
onpede/ieHusl: CpaBHEHUSI ABYX YHUCEA, PELIEHUS
3 CAOKEHME U YMHO- 3 3 HEpaBEeHCTBA C OOHOH IIEPEMEHHOM, pPABHOCHUABHBIX
JKEeHUE YUCAOBBIX HEPABEHCTB, PELIEHNI CUCTEMbl HEPABEHCTB C OLHOU
HepaBeHcTB. Ore- TIEPEMEHHOM, 00AaCTH OIIPEIEACHUS BbIPAKEHUST;
HUBaHUE 3HA4YEHUS €60licmea YN CAOBBIX HEPABEHCTB, CAOXKEHUS U VM-
BbIpaxKeHUsI HO2XE€HHA YHUCAOBBIX HEPABEHCTB




/9

4 Hepaseuncrna 1 2 /Jlokasbleamb: CBOMCTBA YUCAOBBIX HEPABEHCTB,
C OHOU IIepeMeHHOH TEOPEMBI O CAOIKEHHH 1 YMHOXKEHUH YHCAOBBIX He-
5 Perenne HepaBeHCTB 5) 6 gaBeHCTB' . 3
C OHOI TIepeMeH- ewlams AMHEeHbIEe HepaBEeHCTBA. 3allrChIBaTh pe-
HOM. UHCAOBBIE HIeHUs HepaBeHgiB ¥ UX CUCTEM B BHUJIE YUCAOBBIX
POMEKYTKE IIPOMEKYTKOB, O0BEUHEHUS, [IEPEeCEYEHIS YHCAO-
BBIX IIPOMEKYTKOB. PenraThs cucTreMy HepaBEeHCTB
6 CucreMbl AMHEHHBIX 5 6 C OHOM repeMeHHOM. OlIEHUBATh 3HAYEHHUE BbIpa-
HEPABEHCTB C OHOM JKeHusl. M300paxkaTh Ha KOOPAUHATHOM IpsaMOii 3a-
TIEPEMEHHOMN [JaHHbIEe HEPAaBEHCTBAMHU YHUCAOBBIE ITPOMEKYTKH
IToBTOpenmne
¥ CHCTeMaTM3als 1 1
yue0OHOIo MaTepuasia
KonTpoapHada 1 1
pabora Ne 1
I'raea 2
38 45
KBagparuanas pyHKImsa
7 [ToBTOpPEHME U pac- 3 4 Onucbleamb IOHSATHUE (PYHKIIMHU KaK ITPaBUAQ,
ITUpEeHNe CBeNeHUN YCTaHABAMBAIOIIIETO CBA3b MEZK/Y SAEMEHTAMU
0 PyHKIINH OBYX MHOXKECTB.
- D mb:
8 CpoiicTBa PYHKIINH 3 4 opMyAuposams
onpedesieHus: HyAst (PYHKITUH; IPOMEIKYTKOB 3Ha-
KOIIOCTOSHCTBA (PYHKIHMY; (DYHKIIUH, BO3PACTa0-
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IIpodosdceHue
2 5
9 [TocTpoeHwre et (yobiBarorieti) Ha MHOKECTBE; KBaIPATHIHOH
rpacpuka PyHKITUN PyHKINH; KBaApaTHOIO HEPABEHCTBA;
= kf(x) ceolicmea KBalpaTUIHON (PYyHKITHUH;
npasuaa HO%’I‘pOCHI/IH rpacuKoB (PYHKIIHHI C nojnfx;o}
mipio npeobpaszoBauuii BUna f(x) — f(x) + b; f(x
10| Hocrpoemme iy Rl
rpadoHKOB (OyHKIIH Cmpoumb rpaduKu PYHKIIHHI C IOMOIIIBIO ITPe0d-
y=fx)+b pasoBaHuit BUOA fg{) [[x) +b; fl(x)
ny=flx+a) —f(X + a); fx)
Cmpoumsb Tpaduk KBagpaTudHoH pyHKIHHA. [1o
11 | Ksagparudamas rpaoPHKy KBa[paTUYHOHM (DYHKIIUN OIUCHIBATE €€
yHKIHS, eé Tpa- CBOUCTBA.
bHK 1 cBOHCTBA Onucbleamsb CXeMaTHIHOE PACIIOAOKEHHE mapabo-
ABI OTHOCHUTEABHO OCH a0CIIHCC B 3aBUCUMOCTH OT
KonTtposbHas 3HaKa crapllero ko3gUuiueHTa U JUCKPUMUHAHTa
pa6ora Ne 2 COOTBETCTBYIOIIIETO KBaAPATHOI'O TPEXIAEHA.
12 | PerueHune KBampar- Pewams KBazipaTHBIE HEPABEHCTBA, UCIIOAB3YS
HBIX HEPABEHCTB CXEMY PaCIIOAOKEHUS ITapabOAbI OTHOCHTEABHO OCHU
abcrycce.
13 | Cucrembl ypaBHe-

HUY Cc AByMH IIEpe-
MEHHBIMU

Onucvisams TpaUIEeCKUN METOL PEILIEHNS CHCTe-
MBI [IBYX YPaBHEHHU C [ByMs II€PEMEHHBIMH, METO[
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IToBTOpeHMe

IIOACTAaHOBKH U METO CAOZKECHHUA OAd PEIIIEHUA CHU-

¥ crcTeMaTv3ariis 1 1 CTE€MBI IBYX YPaBHEHUU C AByMS IIEPEMEHHBIMH,
y41eOHOI0o MaTepmaia OJTHO U3 KOTOPBIX HE SIBASIETCS ANHEHHBIM
KonTpoabpHada 1 1
pabora Ne 3
I'rasa 3
DreMeHTBI IPUKJIATHOV 21 27
MaTeMaTMKM
14 | Maremaruyeckoe 3 4 IIpueodumsv npumepsl: MaTEMaTHIECKUX MOAEACH
MOZIEAUPOBaHUE PeaAbHBIX CUTYAIINH; TIPUKAAIHBIX 3a1a4; IIPUOA-
15 T —— 3 4 JKEHHBIX BEAMYHH; UCIIOAB30BAHUST K0M6HHaVTop—
pacuTEI HBIX npautBHA CYMMBI U IIPOU3BENEHUS; CAyIaHHbIX
COOBITHH, BKAIOYAS JIOCTOBEPHBIE ¥ HEBO3MOXKHBIE
16 AGCOAIOTHAS U OT- 2 3 COOBITHSI; OIIBITOB C PABHOBEPOSTHBIMH UCXOAAMU;
HOCHUTEAbHAsA I10- [IPEACTAaBACHUY CTATUCTUYECKUX JAaHHBIX B BUIE
FPEHTHOCTH TabAUIl, IUarpaMM, rpaUKOB; UCIIOAB30BAHUS
17 OCHOBHEIE TIpABHAA 3 4 BEPOATHOCTHBIX CBOMCTB OKPYZKAIOIINX IBACHUH.

KOMOWHATOPHUKHU

Pewamb TEKCTOBBIE 331a4H, B KOTOPBIX CHCTEMa
[BYX ypaBHEHUH C ABYMS IEPEMEHHBIMU IBASIETCS
MaTeMaTH4IeCKON MOIEABIO PEaAbHOTO IIpoliecca,
U HHTEPIPETUPOBATh PE3yABTAT PEIIEHUS CHCTEMBI
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IIpodosdceHue

1 2 5
18 | Yacrora u BeposT- Popmyauposamu:
HOCTBb CAYYaiHOTO onpedesieHust: aOCOAIOTHOM ITOTPENTHOCTH, OTHOCH-
CcoOBITUSA TEABHOU ITOTPELITHOCTH, JOCTOBEPHOIO COOBITHSI, He-
19 BO3MOZKHOTO COOBITHS; KAACCHIECKOE OIIPEIEACHUE
Kaaccuaeckoe .
BEPOATHOCTH;
OTIPEACACHHE npasu/a: KOMOMHAaTOPHOE IIPaBHUAO CYMMBbI, KOMOH-
BEPOATHOCTH HaTOPHOE ITPAaBUAO IIPOU3BENCHHU.
20 HavaabHrlie cBene- Onucbieams 3Tallbl PELIEHUS ITPUKAATHOMN 3a1a4U.

HHA O CTATHUCTHUKE

IToBTOpeHnme
VI cucTeMaTu3am st
y4e0HOIo MaTepmasia

KouTpoasHasa
pabora Ne 4

IosicHamb u 3anucsieamsb POPMYAY CAOZKHBIX ITPO-
11eHTOB. [IpoBOAUTE IPOLIEHTHBIE PACYETHI C UCIIOAD-
30BaHUEM CAOXKHBIX ITPOIIEHTOB.

Haxodumb TOYHOCTE IPUOAMIKEHUS 110 TaOAULIE
IPUOAZKEHHBIX 3HAYEHWUH BEAMIHHEI. VCIT0AB30-
BaTb pa3ANYHbBIE (DOPMBI 3AITHCH IPHUOAMKEHHOTO
3Ha4YeHUs BeAndrHbBI. OIIeHUBATh TPUOADKEHHOE
3Ha4YE€HUE BEAUYUHBI.

[Iposodumb OTIBITHI CO CAyYaMHBIMU HcxogaMHu. [1o-
SICHSTD U 3aIIUChIBATH (POPMYAY HAXOXKIEHH YacTO-
TBI CAy4aiHOro cobbITHA. OMHUCHIBATE CTATHUCTHU-
YECKYIO OIIEHKY BEPOSITHOCTU CAYYIAHHOTO COOBITHSI.
HaxomuTs BEpOATHOCTE CAYYaiHOTO COOBITHS

B OIIBITaxX C PABHOBEPOATHBIMU HCXOAAMH.




1L

Onucbleams 3TAIBI CTATUCTHYIECKOTO UCCAEI0BA-
HUg. OopMAITE HHPOPMAITHIO B BUE TaOAUIL
U auarpaMm. MiaBaekaTh HH(OPMAIIHIO U3 TAOAWIT
U nuarpamMm. HaxoauTh U IPUBOAUTD IIPHUMEPHI
HUCIIOAB30BAHUS CTATUCTUIECKUX XapPaKTEPUCTHK
COBOKYIITHOCTH JaHHBIX: Cpe/IHee 3HAUYeHUe, MOa,
pa3max, MeauaHa BEIOOPKH

I'nrasa 4
UmncioBble 21 24
I0CJIe[I0BaTeIbHOCTH
21 | YwucaoBBIE IOCAEIO- 2 3
BaTEALHOCTU
22 | Apudmeririeckas 4 5
IIPOTPECCHUS
23 | CymMa n IepBbIX 4 4
YAEHOB apUPMETH-
YECKOU IIPOTPECCUU
24 | TeomerpryecKast 3 4
IIPOTPECCHUST
25 | CymMa n mepBBIX 3 3

YAEHOB IeOMeTpPH-
YeCKOH IIPOrpecCHH

IIpugodums npumepbsl: IOCAEAOBATEABHOCTEH; YH-
CAOBBIX ITOCAEIOBATEABHOCTEH, B YaCTHOCTH apug-
METHUYECKOU U N'EOMETPHUYECKOH IIPOrPECCU;
HUCIIOAB30BaHHA I[TIOCAEJ0BATEABHOCTEN B peaAnbHOU
JKW3HH; 3a1a4, B KOTOPBIX PACCMaTPHUBAIOTCA CyM-
MBI C 6ECKOHEYHBIM YHCAOM CAAraeMBbIX.
Onucvigeams: TIOHATHA [TIOCAEOBATEABHOCTH, YACHA
TIOCA€IOBATEABHOCTH; CIIOCOOBI 3a[IaHUA ITOCAEI0BA-
TEABHOCTH.

Bouiyucaamos 9a€HBI TOCAENIOBATEABHOCTH, 3a1aH-
HOM (POPMYAOH h-TO YA€HA UAH PEKYPPEHTHO.
dopmyauposamu:

onpedesieHusi: apUpPMeTUIeCKOH IIPOrpeccuH, reo-
METPHUYECKOH IIPOTPECCUH;

ceolicmed YA€HOB T€OMETPHYIECKOH U apuMeTHde-
CKOM ITPOTPECCUT.

3adasamb apruPMETHIECKYIO U T€OMETPHUYIECKYIO
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OKkoHYaHUue

1 2 4 5
26 | Cymma OecKoHed- IIPOTPECCHH PEKYPPEHTHO.
HOM reomeTpuye- 3anucsieams u nosicHiMb POPMYABI ODIIIET0 YAeHA
CKOMU IIPOrpeCcCcHuH, apudMeTHIEeCKOH ¥ TeOMETPHUIECKOH ITPOTPECCHH.
Y KOTOPOH MOYAB 3anucbieams U dokaszvbli8amsv: POPMYABI CYMMbI
3HaMeHaTeAs n IIEPBBIX YACHOB apU(pPMeTHIECKOH 1 reoMeTpHde-
MeHble 1 CKOM rIporpeccriii; hopMyAbl, BbIpasKaroIlie CBOMCT-
Tosroperme Ba YACHOB %pI/I@MeTquCKOH U reOMEeTPUYIECKOH
M cUMcTeMaTM3aIsa 1 1 gporpeccpm. 5 - -
y4eGHOT0 MaTepHaTa bIHUCASAMb CyMMY GECKOHEIHOH T€OMETPHIECKOH
mporpeccuy, y KotTopoii | q | < 1. IIpencraBaats Oec-
KouTpoabHaa 1 1 KOHEYHbIEe IIepHOAUIeCKIE APOOH B BHIE OOBIKHO-
pabora Ne 5 BEHHBIX
IToBTOpeHmMe
¥ ccTeMaTM3anmsa 10 24
y4e6HOro MaTepmasia
YnpaxkHeHud 9 23

[ASI TIOBTOPEHMS Kypca
9 Kaacca

KouTpoabHaa
pabora Ne 6




PekomeHaaunm No ocHalleHuo y4ebHoro npotecca

OcHamenue mpotiecca obydenus asredpe obecreunBaercsa 6ub-
AVOTEYHBIM (POH/IOM, ITEYATHBIMI [TOCOOUSIMHU, a TAKIKe UH(OP-
MAaITMOHHO-KOMMYHHKATHUBHBIMU CPEICTBAMH, 3KPAHHO-3BYKO-
BBIMH TTPHOOPaMU, TEXHUYECKUMU CPEACTBAMH OOyJeHUs, yieo-
HO-IIPAKTUYECKUM U YIeOHO-Aa00paTOPHBIM 000PYI0BAHHEM.

E3J BubanoTeyHbI GoHA

HopmamugHble dOKyMeHmMbl

1. denepasbHBIE rOCyIapPCTBEHHBIN 00pa30BaTEABHBIH CTaH-
JapT OCHOBHOTO 0O0IIET0 00pa30BaHUsl.

2. IIpumepHbIe IIporpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHMs.
Maremaruka. (CraHgapTbl BTOPOrO IIOKOA€HHUHS.) — M. :
[Ipocgeienue, 2010.

3. ®opmMmupoBaHIEe YHUBEPCAABHBIX YIeOHbBIX OeHCTBUH B OC-
HOBHOH IIIKOA€ : cucTeMa 3amanuii / A.I. Acmonaos, O.A. Ka-
pabanoBa. — M. : TIpocemenue, 2010.

Yuye6Ho-Memooduueckuii KomMn/jaekm

1. Aarebpa : 7 Kaacc : y9eOHUK [AS yIaIxcs obmeodbpasoBa-
TeAbHBIX yupexaeHudl / A.I'. Meps3agk, B.B. TToanoHCKUH,
M.C. dgup. — M. : Beurana-I'pad, 2012.

2. Aare0Opa : 7 KaaccC : OUIAKTHYECKHE MATEPUAABI : TIOCOOHE IS
yJarmxcs o01eodpa3oBaTeAbHbIX yupexaeHu / A.I. Mepa-
Ak, B.B. IMoaouckuii, E.M. Pabunosu4d, M.C. drup. —
M. : Berrana-I'pad, 2013.

3. Aarebpa : 7 kaacc : MmeTogudeckoe rocodue / E.B. By1iko,
A.T'. Mep3sagaxk, B.B. Iloaorckuii, M.C. dxup. — M. : Benra-
Ha-I'pad, 2013.

4. Aarebpa : 8 Kaacc : yIeOHUK A yUaIxcs odIeobpasoBa-
TeABHBIX yupexaeHuit / A.I'. Mepaagak, B.B. [ToaoHCcKkUiH,
E.M. Pabunosug, M.C. fkup. — M. : Berrana-I'pad, 2013.

5. Aare0Opa : 8 Kaace : AUAAKTUYIECKHUE MATEPHAABI : TIOCOOHE
OAST yJalllUXcs 00IIe00pa30BaTEABHBIX OPraHU3alluil /
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6
7.
8

9.

A.T. Mep3aak, B.B. [Toaouckuit, M.C. dxup. — M. : Ben-
TaHa-I'pad, 2013.

AareOpa : 8 kaacc : meTogudeckoe rmocobue / E.B. Byko,
A.T'. Mep3sagk, B.B. Iloaorckuii, M.C. Skup. — M. : Benra-
Ha-I'pad, 2013.

Aarebpa : 9 Raacc : yIeOHUK OAS yUaIxcs: o0IeobpasoBa-
TeAbHBIX opranuzanuil / A.I'. Mepsagk, B.B. [ToaoHckuiA,
M.C. dxup. — M. : Bearana-I'pad. (l'oToBUTCS K BBIILYCKY
B 2014 r)

Aarebpa : 9 Kaacc : IUOAKTUYECKHE MaTepUanbl | II0COOHe AT
y4ganmxcsi obieodbpazoBaTeAbHbIX opranuzarmii / A.l. Meps-
Agr, B.B. TMoaouckuit, E.M. PabunoBu4d, M.C. dxup. —
M. : Beurana-I'pad. (ForoBuTCS K BBIITyCKy B 2014 1.)
Aarebpa : 9 Kaacc : MeTonudeckoe mocobue / E.B. Bytko,
A.T. Mep3agk, B.B. IToaonckuii, M.C. Sxkup. — M. : Beura-
Ha-I'pad. (ForoBUTCS K BhIycKy B 2014 1.)

Cnpago4yHble nOco6Usl, HAY4YHO-NONYAsIpHAS
u ucmopu4eckas fumepamypa

. AeaxaHos H.X., [lodaunckuti O.K. MaTemaTuka : palioHHBIE

oanMnuanel : 6-11 kaaccel. — M. : [IpocBenienue, 1990.

. T'aspunosa T/]. 3anuMaTeabHad MaTeMaTHKa : 5—11 Kaac-

cel. — Boarorpag : Yaureas, 2008.

. Jlesumac I''I. HectanmapTHbBIE 3312494 110 MaTeMaTHUKe. —

M. : UAEKCA, 2007.

. IHlepau C.C., llepau B.C. CTpaHUIIbI pPyCCKOM HCTOPHUH Ha

ypokax maremaTtuku. — M. : [legaroruka-IIpecc, 1994.

. Tuuyeun J1.®. 3a cTpaHUIlaMu yieOHHUKA aAreOpsl. — M. :

IIpoceemenue, 2010.

. [Ilotia /. Kak perats 3agady? — M. : [IpocBenienue, 1975.

Ilpoussos08 B.B. 3amayu Ha BeipocT. — M. : MUPOC, 1995.

. ®apkos A.B. MaTeMaTHIECKHE OAUMITHAIBI B IITKOAE : 5—

11 raaccer. — M. : Aipuc-IIpecc, 2005.
JHyukaonedus aas nereii. T. 11 : Maremaruka. — M. :
ABanta+, 2003.

10. http:/ / www.kvant.info/ Hay4dHO-TIOIlyATpHBIH (PH3UKO-MaTe-
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MAaTHYeCKHH Ky PHAA IAS ITKOABHUKOB U CTYACHTOB «KBaHT».


http://www.kvant.info/

MeyaTHble nocobuAa

Tabautis! 110 aarebpe mast 7-9 Kaaccos.
[TopTpeThb! BHIAAIOIIMXCS AedTeAct B 00AaCTH MATEMATUKH.

NHdopMaLMOHHbIE cpeacTBa

Koaaekituss MemuapecypcoB, SAEKTPOHHbBIE 6a3bI JAHHBIX.
HNurepHerT.

DKpaHHO-3BYKOBble Nnocobus

BuneoduabMbI 06 UICTOPHH Pa3BUTHSI MATEMATHKH, MaTeMa-
TUYECKHUX HeH U METOH0B.

INEAN

TexHuyeckune cpeacrtsa
obyuyeHun

KommnreroTep.
MyaAbBTHMEIHATIPOEKTOP.

OKpaH (Ha mITaTUBE UAW HaBECHOMH).
WHuTepakTuBHAd MOOCKA.

YyebHO-npaKTHuyeckoe
n yyebHo-nabopaTopHoe obopyaoBaHue

Jlocka MarHuTHas C KOOPAWHATHOU CETKOH.

KoMIAeKT 4epTEKHBIX HHCTPYMEHTOB (KAACCHBIX B pas3/ia-
TOYHBIX): AMHEHKAa, TPaHCHOPTHP, yroabHUK (30°, 60°),
VTOABHUK (45°, 45°), IIUPKYAD.

Habopkr! nasa MogeAnpoBaHud (LIBeTHAd OyMmara, KapToH,
KaAbKa, KAEH, HOXKHUIIBI, TIAACTUAUH).
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Mporpamma no reomeTpun ansa 7—9 Knaccos
obLleobpa3oBaTenbHbIX OpraHn3aLunii

[NosgcHUTEenbLHasa 3anucka

CTpyKTypa nporpammbi

IIporpaMma BKAIOYAET YEThIPE pasfiesa:

1. IlossicHUTEIBHAS 3alIMCKa, B KOTOPOH KOHKPETH3UPYIOTCH
OOIITHE IIEAV OCHOBHOTO ODITIETO 00pa30BaHMsI IO TEOMETPHH,
HaéTcsl XapaKTepPUCTHKA y4eOHOro Kypca, ero MecTo B y4eo-
HOM IIAaHe, IIPUBOAATCH AUYHOCTHBIE, MeTaIlpeIMeTHbIE
Y IIPeAMETHBIE PEe3yABTaThl OCBOEHHS YIeOHOIO Kypca, Iaa-
HUPYEMBbIE PEe3yAbTAThI U3y4eHU yIeOHOro Kypca.

2. Cogep>kaHue Kypca reoMeTpum 7-9 Kj1accosB.

3. IIpuMepHOe TeMaTH4IecKoOe IJTAHMPOBaHMe C OIIPEAEACHUEM
OCHOBHBIX BHU/IOB YI€OHOM AESITEABPHOCTH O0yYJAaIOIIIIXCSI.

4. PexomMeHAanmy Mo opraHM3alii ¥ OCHAIEHWMIO Y4e0HOro
mnporecca.

IIporpaMMa II0 MaTeMaTMKe Ha YypOBHE OCHOBHOIO OOIIIero
oOpa3oBaHNS COCTaBJIeHa Ha OCHOBe TpeOOBaHMVI K pe3yJIbTaTaM OCBOEHVII
OCHOBHOVI 00pa30BaTeJIbHOV IIPOrpaMMbI OCHOBHOTO 00IIIero obpasoBaHms,
npencrasieHHblx B PIOC OO0 (mpmkas MunMcTepcTBa 00pasoBaHUS U
Hayku Poccurickonn Pemepartmm ot 17 nekabps 2010 r Nel897 «O6
yTBepXKOeHUn  ¢emepasbHOIO  LOCYyHapCTBEHHOrO  0Opa3oBaTeIbHOIO
CTaHOapTa OCHOBHOTrO oOImero obpasosanms»), POII OOO (mpukas
Munuicreperba mpocsertiennst Poccurickont @epepaniim ot 18.05.2023 Ne 370
«Ob yTBepxneHMN (perepaaIbHOV 00pa3oBaTeIbHOV IIPOTPaMMBI OCHOBHOTO
obmero o0pasoBaHWMA»), a Takke demepaspbHO pabodert IIPOrpaMMEI
BOCIIVITaHVIA.



O6Lwan xapakTepuctmka nporpammel

[TporpamMmMa 1o reoMeTpHUH COCTaBAeHa Ha ocHoBe PyHa-
MEHTAABHOTO sIfipa COAeP>KaHUsA 00IIero oopazoBaHus, TPebo-
BaHUH K pe3yAbTaTaM OCBOEHHsI 00pa30BaTeABHOM IIPOrpaMMbl
OCHOBHOTO 00IIero o6pa3oBaHus, MPEICTABACHHBIX B (hemepasb-
HOM T'OCYyapCTBEHHOM 00pa30BaTEABHOM CTaHIapPTe OCHOBHOIO
oburero obpazoBaHud. B Hell TakkKe YYHUTHIBAIOTCS JOMUHHUPYIO-
IIMie UIEU U TIOAOKEHUSI IIPOrPaMMBbI PA3BUTHS U (POPMHpPOBa-
HUS YHUBEPCAABHBIX YI€OHBIX JEUCTBUH OAS OCHOBHOTO OOIIe-
ro obpa3oBaHUsd, KOTOPhIe 00eCIIeYnBatoT (hOPMHUPOBAHHUE POC-
CHHCKOH I'paskKIaHCKOM UAEHTUYHOCTH, KOMMYHHUKATHUBHbBIX
Ka4eCTB ANYHOCTH U CIIOCOOCTBYIOT (DOPMHPOBAHUIO KAIOUEBOM
KOMITETEHIIUN — YMEHUSsl Y4UmbCsl.

[TpakTHyeckas 3HAYUMOCTE LIKOABHOTO Kypca TeOMeTPHU
7-9 KAACCOB COCTOHUT B TOM, 4YTO IIPEAMETOM €I0 U3YICHHS SIB-
ASTFIOTCS TIPOCTPAHCTBEHHBIE (POPMBI ¥ KOAUYECTBEHHbIE OTHO-
IIIEHUs PEAABHOIO MHUpa. B coBpeMeHHOM 00lecTBe MaTeMaTH-
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yecKas ITOATOTOBKA HeOOXOoaUMa KasKIOMY YE€AOBEKY, TaK KakK
MaTeMaTHKa IIPHUCYTCTBYeT BO BceX cdepax JeA0BEeYEeCKOH aed-
TEABHOCTH.

FeomeTpus siBASIETCH OAHHUM U3 OIIOPHBIX IITKOABHBIX IIPEI-
MeToB. ['eoMeTprYecKre 3HAHNA U YMEHHUT HEOOXOUMBI IAS
H3y4eHUs APYTHUX IIKOABHBIX AUCLIUIANH (pHU3HKa, reorpa-
dus, xumus, nHPoOpPMAaTHKA U IP.).

OpHOM U3 OCHOBHBIX 1IEA€H H3YUE€HHS T€OMETPUU SIBASIETCS
Pa3BUTHE MBIIIACHIIS, IIPEXKIE BCero (POpMHUPOBaHUE aOCTPaKT-
HOTO MEBIIIIACHUY. B mporiecce n3ydeHuda reoMeTpru (OOpMHUPY-
FOTCSI AOTHYECKOE 1 aATOPUTMHYIECKOE MBIIIIACHHE, a TaKKe Ta-
KHe KadeCTBa MbIIIIACHHS, KaK CHAA 1 THOKOCTh, KOHCTPYKTHUB-
HOCTBb U KPUTHYHOCTD. [IAS afanTalyy B COBPEMEHHOM HH(OP-
MAaIFIOHHOM OOIIIECTBE BaKHBIM (PAKTOPOM SBASIETCS] (DOPMHPO-
BaHHE MaTEeMaTHYECKOTO CTHUAS MBIIIACHUS, BKAIOYAIOIIETO
B cebsT MHAYKITUIO U AeyKITHIO, 0000IIeHNe M KOHKPETU3AIIHIO,
aHaAW3 U CHUHTE3, KAACCHU(HUKAIIMIO ¥ CUCTEMATH3AIIHIO, abCcTpa-
TUPOBAaHME U aHAAOTHIO.

OOyueHre reoMeTpHH JAET BO3MOXKHOCTD IIIKOABHHKAM Ha-
YYHUTBCH IIAAHUPOBATL CBOIO AESITEABHOCTD, KPUTHYECKH Olle-
HUBAaTh €€, IPUHHUMAaTh CAMOCTOSITEAbHBIE PEIICHHs, OTCTaH-
BaTb CBOU B3TASBI U YOEIKICHUS.

B mporrecce n3y4deHus reOMETPHH IIIKOABHUKHY yIaTCd U3Aa-
raTh CBOM MBICAH SICHO M HCUEPIIBIBAIOLIE, IPHOOPETAIOT HABBI-
KU 9ETKOI'O BBIITOAHEHHS MaTeMaTHIeCKUX 3aIlicel, IIPH 9TOM
HCIIOAB30BaHHE MaTeMaTHUIECKOIO SI3bIKA IT03BOASIET PAa3BUBAThH
Yy ydalnuxcsd IrpaMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HaKOMCTBO C HICTOPHEH pPa3BUTHS I'eOMETPHUH KaK HAYKH
dopMHpyeT y yIamxcs IPeICTaBACHUS O TeOMEeTPHH KaK Jac-
TH 00IIIeYeAOBEYECKON KyABTYPHI.

3HAUNTEARHOE BHUMAaHNE B M3A0XKEHUH TEOPETHIECKOIO Ma-
Teprasa Kypca yAeAIeTCsl €T0 MOTHUBAIINH, PACKPBITHIO CYTH
OCHOBHBIX IIOHATHH, unel, MeTonoB. OOydeHHe IIOCTPOEHO Ha
6a3e TeOpUH pPa3BUBAIOIIETO O0YUEHUS, YTO JOCTUTAETCH OCO-
OEHHOCTSIMH M3AOZKEHHS TEOPETHIECKOI0 MaTepraa U yIpak-
HEHUSMH Ha CpaBHEHHeE, aHAAW3, BBIIEACHHE IaBHOIO, yCTa-
HOBAEHUE CBsI3€H, KAACCH(PUKAIIUIO, JOKA3aTEeALCTBO, 0000IIIe-
HHe U cucreMaTn3arro. Ocobo aKIIEHTHPYIOTCS COAeprKaTeAD-
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HOE pacKpbITUE MAaTEMATHIECKHX ITIOHSTHHI, TOAKOBAHHE CYIII-
HOCTH MaTeMaTUYECKUX METOI0B U 00AaCTH UX IPUMEHEHUS,
LEMOHCTpAaIlg BO3MOXKHOCTEN IPUMEHEHUSI TEOPETUIECKUX
3HAHUH JIAS PEIIEHUs Pa3HOO0Pa3HbIX 3a1a4 IPUKAATHOTO Xa-
pakrepa. Oco3HaHME ODIIETO, CYIIIECTBEHHOTO SIBASIETCH OCHOB-
HOM 0a30i IAd pellleHus yIpaskHeHUH. BaxkHo IpUBOAUTS fe-
TaABHBIE ITIOICHEHMS K PEIIEHMIO TUIIOBBIX YIIPasKHEHWM. OTUM
pPackpbeIBaeTcd CyTh METOA, [IPENAATAETCS aATOPUTM HAU 3B-
pPHCTHYECKasa CXeMa PELICHUd YIIPAasKHEHUMN OIpenecAEHHOI0O
TUIIA.

OOwan xapakTepucTtuika Kypca
reomeTpun B 7-9 Krnaccax

ConepzkaHue Kypca reoMeTpUH B 7-9 Kaaccax IpeACTaBACHO
B BHUJIE CAEYIOIIUX COAEPKATEABHBIX pa3neAoB: «l'eomeTprirae-
ckme ¢puryper», «V3mMepeHne reoMeTPMUECKMX BeINMINH»,
«KoopnonHuatper», «Bektopel», «[eomeTpusi B MCTOpUUECKOM
pasBuTHIM».

Coznepzkanue pasnesa «'eomerpudeckme PpUIypbl» CAYKUT
0a3oil mAa masbHEHIero u3ydeHHs yJallIMUICT TeOMETPHH.
H3ydueHne maTepuasa criocoOCTByeT (POPMUPOBAHUIO ¥ yda-
LIMIXCS 3HAHUH 0 reoMeTprydecKol (hurype Kak BakHeHiet ma-
TeMaTHIECKON MOAEAH A4 OIIUCAaHUd peasbHOro Mupa. ['aas-
Hasl [IeAb JAaHHOI'O pa3aeAd — Pa3BUTD y YUAIHXC BooOpaszke-
HHE MW AOTHYECKOE MBIIIACHHE IIyTEM CHCTEMATHYECKOTrO
M3yYEHHUS CBOICTB IeOMETPHYECKUX (PUTYP W IPUMEHEHHS ITHX
CBOMCTB IIPU PEIIEHUH 3a1a4 BBIYHCAUTEABHOTO U KOHCTPYK-
THUBHOIO Xapakrtepa. CyIllleCTBEHHAd POAB IIPH 3TOM OTBOAUTCH
Pa3BUTHIO TEOMETPUYIECKON UHTYHUIIMHU. CodeTaHNe HarASIIHO-
CTH ¢ (pOPMaABHO-AOTHYECKHM ITOAXOI0M SIBASIETCSI HEOThEMAE-
MO 4aCTBhIO FEOMETPHUYECKUX 3HAHUM.

Copepzxanue pasaesa «VsmepeHne reoMeTpuIecKmnx BesIv-
9UH» PACUIUPHAET U yTAYOASeT IIPeACTaBACHUS ydaluxcs 00
H3MEPEHUAX JAUH, YTAOB U MAoIaAel puryp, criocobcTByeT
hopMHUPOBAHUIO TPAKTHIECKUX HABBIKOB, HEOOXOAUMBIX KaK
IIPU PELIEHUH N'eOMETPHYECKUX 3a/1a4, TaK U B II0BCEHEBHOMN
JKU3HH.
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Conepzxanue pasacaoB «KoopanHaTeD», «BeKTOpBhI» paciini-
PsIeT U yrAyOASIeT IPEACTABACHUS YIAIIMXCS O METOIE KOOPIH-
HaT, pa3BUBAET YMEHHE IIPUMEHSITh aAreOpamdecKuil armapar
IIPpHU PEIeHUN FeOMEeTPHUIECKHUX 3a4a4, a TaKXKe 3a/1a9 CMEXK-
HBIX JUCLIUIIAWH.

Pasnen «I'eomeTpmsi B MCTOpMYeCKOM pa3sBUTHUI», COAEPKA-
HHE KOTOPOTo (pparMeHTapHO BHEIPEHO B M3A0XKEHHE HOBOTO
Marepuasa Kak CBefeHHs 00 aBTopax u3ydaeMbIX (PakTOB U Teo-
PEM, UCTOPHHU UX OTKPBITHUS, IIpeaHa3Ha4YeH aad (POpMHpPOBa-
HUS IIPEACTABACHUN O TEOMETPUH KaK YacTH YEAOBEYECKOU
KYABTYPBI, [JASI OOIIIETO Pa3BUTUS IITKOABHUKOB, JIAS CO30AaHUS
KyABTYPHO-UCTOPHYECKOU cpeanl O0ydeHUd.

INnyHoCTHLIE, MeTanpeaMeTHbIe
1 NnpeaMeTHble pesynbTaThl
OCBOEHUS codep)KaHusa Kypca reoMeTpum

V3ydeHre reOMeTPHH 110 JAHHOM IIporpaMMe CIIOCOOCTBYET
POPMHUPOBAHUIO Y YIAIIMXCS IMIHOCTHBIX, METalIpeIMeTHBIX
Y IIpeIMeTHBIX pe3y/IbTaTOB OOyuUeHHsI, COOTBETCTBYIOIIMX TPe-
GoBaHUAM (heIePaAbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEABHOIO
CTaHIapTa OCHOBHOTIO ODIIIET0 00pa30BaHUS.

JIM4HOCTHBIE pe3ysIbTaThl:

1) BocmuTaHMe POCCHUHCKON IpakAaHCKOH MAEHTUYHOCTH:
IaTPHUOTHU3MA, YBaxKeHMsI K OTe4eCcTBY, OCO3HAHUA BKAaIA
OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIIEHHE K YIEHHIO, TOTOBHOCTD U CIIO-
coOHOCTh O0y4alonmxcsd K CaMOpa3BUTHIO B camMoobpasoBa-
HHIO HA OCHOBE MOTHBAIIU K O0YYEHHUIO U II03HAHHUIO;

3) OCO3HAHHBIHN BLIOOP U IIOCTPOEHUE NAABHEUITIeH MHIUBHIY-
aABHOM TPaeKTOPHH 00pa3oBaHud Ha 6a3e OpPHEeHTHPOBKHU
B Mupe IIpodpecCril U MpopecCuOHAABHBIX IIPeIIIOYTeHUH
C Y4€TOM yCTOHYMBBIX II03HABATEABHBIX HHTEPECOB, a TAKXKE
Ha 0CHOBe (POPMHPOBAHUS YBAKUTEABHOIO OTHOIIEHUS K TPY-
Iy, Pa3BUTHE OIIbITA y4aCTHS B COLIMAABHO 3HAYHMOM TPYIE;

4) ymMeHHe KOHTPOAUPOBATDH IPOIIECC U PE3yAbTAT yIeOHOH
U MaTeMaTH4YECKOH NeATEABHOCTH;
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d)

1)

2)

3)

4)

5)
6)

7)

8)

KPUTHUYIHOCTE MBIIIACHNWA, MTHHUIMATHUBA, HAXOA9YNUBOCTBD,
AKTHUBHOCTB IIPH PEIIECHHUHU '€OMETPHUYIECCKHUX 3a1a4.

MeranpenMeTHbIe pe3ysIbTaThl:

YMEHHE CaMOCTOSITEABHO OIIPENeAdTh IIEAH CBOEro obyde-
HUS, CTaBUTH 1 (POPMYAHPOBATH OAd cebsg HOBBIE 38184
B yuébe, pa3BHBaTh MOTHBBI I HHTEPECHI CBOEH IT03HaBa-
TEABHOU OeSITEeAbLHOCTH;

YMEHHE COOTHOCUTH CBOHU NEHCTBUS C IAAHUPYEMBIMH pe-
3yAbTaTaMHU, OCYILIECTBASITE KOHTPOABb CBOEH [1eITeABHOCTH
B IIPOLIECCE NOCTHIKEHUS PE3YABTATA, OIIPECASITE CIIOCOOBI
IOeHCTBUH B paMKax IIPeJAOKEHHBIX YCAOBUH U TpeboBa-
HUM, KOPPEKTHUPOBATb CBOU AEUCTBUSA B COOTBETCTBUU C U3-
MEHLIOLIEHCA CUTyallue;

YMEHUe OIIPEeNeAsITh TTOHATHS, CO31aBaTh O0OOIIIEHU, yCTa-
HaBAVWBAaTh AHAAOTUH, KAACCH(DUIMPOBATH, CAMOCTOSITEABHO
BbIOHPATh OCHOBAHUA U KPUTEPUH AT KAACCU(PHUKAIINY;
YCTaHABAUBATH IIPHUMHHO-CAE/ICTBEHHbIE CBSI3H, IIPOBOIUTH
[OKa3aTeAbHOE PacCyzKAeHUE, YMO3aKAIOUeHNE (MHIYKTHB-
HoOe, IeyKTUBHOE U 110 aHAAOTHH) U eAaTh BHIBOBI;
YMEHHE UAAIOCTPHUPOBATh H3yUeHHbIe TTIOHATHI U CBOMCTBa
duryp, orrpoBepraTs HeBepHbIE YTBEPKICHUST;
KOMIIETEHTHOCTb B 00AQCTH MCIIOAB30BaHUS MH(OPMAITH-
OHHO-KOMMYHHUKAITHOHHBIX TEXHOAOTUH;
IepBOHAYAABHBIE IIPEICTABACHUS 00 MAESIX U O METOAaX
TEOMETPHHU KaK 00 YHHBEPCAABHOM SI3bIKE HAYKH U TEXHU-
KH, O CPEACTBE MOAECAUPOBAHNA ABACHUH U IIPOLIECCOB;
yMeHUe BUIETh TeOMETPHUIECKYIO 3a/1ady B KOHTEKCTE IIPOo-
OAeMHOM CUTyallUH B IPYTUX JUCITUIIAMHAX, B OKPYIKAI0-
e KHU3HY;

9) yMeHMe HaXOAUTh B Pa3ANYHBIX HCTOYHHKAX MHpOpPMA-

LU0, HEOOXOOUMYIO JAS PELIEHUS MaTeMaTHIEeCKUX ITPO-
6AeM, U TIPeaCTaBAITE €€ B IIOHITHOH hopMe, IPUHUMATD
PEIIEHNE B YCAOBUSIX HETIOAHOM UAU U30BLITOYHOM, TOYHOM
HMAW BEPOSTHOCTHON MH(popMAaIHy;

].O) YMEHHE IIOHHUMATh U HUCIIOAB30BATH MaTEMATHIECKHUE CPEL-
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11)

12)

1)

2)

3)

4)

S)
6)

YMEHHE BbLABUT'aTb 'MIIOTEI3LI IIPHU PEIIEHNHN 3a4a9U U I10-
HHUMAaTb HeOGXO,Z[I/IMOCTI) X ITPOBEPKU;

IIOHUMAaHHUE CYILITHOCTHU aATOPUTMHYIECKUX npennncaHHﬁ
1 YMEHHUE JIEVCTBOBAaTh B COOTBETCTBHUH C IIPENAOKEHHBIM
AATOPHUTMOM.

IIpenmeTHEBIe pe3ysibTaThl:

OCO3HaHME 3HAYEHUS I'€OMETPHUHU [ASI [TOBCETHEBHON XKU3HU

4eAOBEKa;

IIpeICTaBACHHE O T€OMETPHH KaK chpepe MaTeMaTHIeCKOH

OeaTeAbHOCTH, 00 aTanax eé pa3BUTHUS, O €€ 3HAYUMOCTHU

OAS pa3BUTHL [IUBHUAU3AIINY;

pasBuUTHE YMEHUY paboTaTh C yIeOHBIM MaTeMaTHIECKUM

TEKCTOM (2aHaAU3UPOBATh, U3BAEKATH HEOOXOMUMYIO UH-

dopMaIyio), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICAU

C IpUMEHEHNEM MaTeMaTHYeCKOH TePMUHOAOTUH U CUMBO-

AVIKH, TIPOBOJIUTH KAACCU(PUKAITUU, AOTHYECKHE 000CHOBA-

HU4;

BAaZieHUE 0a30BBIM ITOHATHIHBIM allllapaToM II0 OCHOBHBIM

pasmesaM comepKaHUs;

cUCTEMAaTHYeCKHe 3HaHUS O (DUTYPax M MX CBOHCTBAX;

IPaKTHYECKH 3HAYUMbIE TeOMETPHIECKUe YMEHUS U HaBbI-

KU, yMEHHE IPUMEHATh UX K PEIIEHUI0 TeOMETPHUIECKHX

U HeTeOMeTPUYECKUX 33/1a4, 8 UMEHHO:

* n300paxkarth (PUTYpPHI Ha MAOCKOCTH;

® LICIIOAB30BATh T'€OMETPUUECKUU S3BIK A OITHCAHULA
IIpeIMETOB OKPYKAIOIIET0 MUPA;

® U3MEpPHAThb JAUHBI OTPE3KOB, BEAUYHNHBI YTAOB, BBIUHC-
ASITB TIAOIAIU (PUTYP;

® pacrio3HaBaTh U M300pazKaTh pPaBHbIE, CHMMETPHUYIHBIE
U Iom00HBIe (PUTYPHI;

® BBIMIOAHSATH [TOCTPOEHUS TEOMETPHUIECKUX (PUTYP C II0-
MOIIBIO ITUPKYAS U AMHEHUKU;

® YHTATb U HUCIOAB30BATHh MH(POPMAITUIO, IIPEICTABACH-
HYyIO Ha YepTexkax, CXeMax;

® IIPOBOAUTH IPAKTHUUECKHE PACUETHI.
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MecTo Kypca reomeTpum B y4eOHOM nnaHe
BasucHrI yuebHBIH (00pa3oBaTeAbHBIN) ITAQH OTBOAUT Ha

HM3y4YeHHe FeOMETPHUH B 7-9 Kaaccax OCHOBHOH IITKOABI 2 y4e0-
HBIX Yaca B HEJIEAIO B T€YEHUE KaXKIIOT0 ro/ia 00ydeHMsI, BCETO
210 gacoB. YueOHOe BpeMs MOXKET ObITh YBEAMYEHO /10 3 4acoB
B HEJIEAIO 32 CUET BAPUATHUBHOM YacTH 0a3UCHOIO0 y4eOGHOro (06-
pas3oBaTeAbLHOTO) IIAQHA.

lMnaHmpyemblie pe3ynbTaTbl 06y4eHus
reomeTpum B 7-9 Kkrnaccax
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FeomeTpuyeckme durypol

By cKHMK Hay9anTCs:

II0AB30BaThLCS I3bIKOM M'E€OMETPHHU JIASI OITHMCAHUS IIPEIMETOB
OKPYZKaIOIeTo MUpa U UX B3AUMHOTI'0 PACIIOAOKEHUS;
Ppacrio3HaBaTh U H300pazkaTh Ha YepTeKax U PUCYHKaX Ieo-
MeTpHUYecKue (PUTypPhl 1 X KOMOUHAITUY;
KAACCH(UIIIPOBATh TEOMETPUUECKHE (DUTYPBI;

HaXOIUTh 3HAYEHHUS JAWH ANHEHHbBIX 9A€MEHTOB (DUTYP U KX
OTHOIIIEHUS, TpaaycHy0 Mepy yraoB oT 0° mo 180°, mpumensas
OIIpeleACHHsI, CBOHCTBA U IIPHU3HAKU (PUTYP U UX 9AEMEHTOB,
oTHoLIeHUs (PUTYP (PaBEHCTBO, IT0A00He, CHMMETPHsI, [I0BO-
POT, IapassreAbHBIN IIEPEHOC);

OIlepPHPOBAaTh HAYAABHBIMH IIOHATUIMH TPUTOHOMETPHH
U BBIIOAHSTH SA€MEHTapHbIE olepalivi Ha (OYHKITHIMU Y-
AOB;

JI0Ka3bIBaTh TE€OPEMBI;

pemaTh 3aauy Ha J0Ka3aTeAbCTBO, OITUPAaACh Ha U3yYeH-
HbIe CBOMCTBa (PUTYP U OTHOIIEHUH MKy HUMH U [IpUMe-
HsIsl N3y4YeHHbIe MEeTObI J0Ka3aTeAbCTB;

pelaTh HeCAOXKHbBIE 33/1a4M Ha IIOCTPOEHME, IIPUMEHSIS OC-
HOBHBI€ aATOPHUTMBI IIOCTPOEHHUS C IIOMOIIBIO LIUPKYASI 1 AH-
HEMKH;

pemaTh IpocTeHline INAQHUMETPHUYECKHE 3aadH.



BeIIy cCKHMK IIO/Ty9IUT BO3MOYKHOCTE:

0BAQJIETh METOAAMH PELIEHUd 3a7a4 Ha BBIYHCACHHE U [OKa-
3aTEABCTBO: METOIOM OT IIPOTHUBHOTO, METOIOM IMOA00OUs, Me-
TOomOM mepebopa BapHAHTOB U METOAOM IeOMETPHUYIECKHUX
MECT TOYEK;

IIPHOOPECTH OIIBIT IIPHUMEHEHHUS aAreOpamIecKoro 1 TPUTo-
HOMETPHUYECKOIO armiapara ¥ uaeH ABIDKEHHUS IIPU PEIeHUH
TeOMETPHUYECKUX 3a1a4;

OBAQIETh TPAOLUIIMOHHON CXEMOU pEeNIeHHUs 3a/1a4d Ha I10-
CTPOEHHE C IIOMOIIBI0 IIUPKYAS ¥ AMHEUKHN: aHaAU3, IIO-
CTPOEHHE, NOKA3aTEABCTBO U UCCAECJOBAHUE;

Hay4IUTHCS pelaTh 3a71auy Ha IIOCTPOEHUE METOIOM I'eOMeT-
PHUYECKHUX MECT TOYEK U METOIOM ITOI00US;

IPUOOPECTH OIIBIT MCCAEIOBAHMS CBOMCTB AQHHUMETPUYE-
CKHX (PUTYP C IIOMOIIBI0 KOMIIBIOTEPHBIX ITPOTPaMM;
MIPUOOPECTH OIBIT BEHITTOAHEHUS ITPOEKTOB.

M3mepeHune reomeTpmyecknx
BE/NNYUH

BeInycKHMK HayumuTcs:

HCIIOAB30BaTh CBOMCTBA M3MEPEHUL OAWH, YTAOB U IAOLIAIEH
IIPY PeIIeHNH 33439 Ha HaXOXKICHUE JAWHBI OTPe3Ka, JAWMHBI
OKPYKHOCTH, JAWHBI IyTH OKPYZKHOCTH, IPaIyCHOH MEPBI yTAS,;
BBIYHMCASITD TTAOIIIAIH TPEYTOABHUKOB, IIPSIMOYTOABHUKOB,
Tparnenuii, KpyroB 1 CEKTOPOB;

BBIMUCAATD IAMHY OKPY?KHOCTU U IAMHY JIyTH OKPYKHOCTY;
BBIUHUCASTH JAVHBI AMHEHHBIX 9A€MEHTOB (DUTYP B X YTABL,
HUCTIOAB3YS U3y4YeHHBbIEe (DOPMYABI, B TOM YHCA€ (DOPMYABI
JAUHBI OKPYZKHOCTH U IAWHBI AYTH OKPYZKHOCTH, (DOPMYADBI
naomanae puryp;

pemars 3a1a4uy Ha JOKa3aTeAbCTBO C HCIIOAB30BaHHEM (hop-
MYA JAUHBI OKPYKHOCTH U IAWHBI YTU OKPY3KHOCTH, POp-
MyA TIAoIaaet puryp;

penIaTh IpakTHIeCKHE 3a/1a4H, CBSI3aHHbIE C HAXOXKIEHUEM
TeOMETPHYECKUX BEAUYHH (HCIIOAB3YS IIPH HEOOXOAUMOCTH
CIIPaBOYHHUKM U TEXHUYECKHE CPELICTBA).
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BrIITycKHMK IOJTy9MT BO3MOXKHOCTh HAyIMThCS:
BBIMUCASTE TIAOIIAIU (PUTYP, COCTABACHHBIX U3 IBYX UAU 0O-
A€€ IIPSMOYTOABHHUKOB, IIapaAA€AOTPaAMMOB, TPEYTOABHU-
KOB, IIAOIIIAUN KpyTa U CEKTOPA;

BBIYHCASITE IIAOIIAIN MHOTOYTOABHHUKOB, UCIIOAB3YyS OTHO-
LIIeHUS PAaBHOBEAUKOCTH U PAaBHOCOCTABAEHHOCTH;
IPUMEHSATH aATeOparmdecKuii 1 TPUTOHOMETPHYECKUH arria-
paT U uaeu ABMZKEHUS IIPU PEIIEHUH 3a4a4 Ha BEIUUCACHUE
AoIaaed MHOTOYTOABHUKOB.

KoopanHaTthbl

BrImycKHMK Hay4amnTCs:

BBIYHCAATE JAMHY OTPE3Ka I10 KOOPJAMHATaM €Tr0 KOHIIOB;
BBIYHCASTE KOOPAHUHATHI CEPEIMHEI OTPE3KA,;
HCIIOAB30BaTh KOOPAMHATHBIN METO/, IAS U3y4E€HHs CBOMCTB
IIPSAMBIX U OKPY?>KHOCTEH.

BrIITy CKHMK ITO/Ty9YUT BO3MOXKHOCTE:

OBAQIETh KOOPAMHATHBIM METOOM PEIIEHMH 3a/a4 Ha BbI-
YHCAEHHE U JOKa3aTEAbCTBO;

NIPHOOPECTH OIBIT UCIIOAB30BAHHMSA KOMIIBIOTEPHBIX IIPO-
rpaMM JIAsl aHaAM3a YACTHBIX CAyYaeB B3AMMHOIO PACIIOAO-
KEHHH OKPYKHOCTEH U IPAMBIX;

IPUOOPECTH OIBIT BBITOAHEHHS IIPOEKTOB.

84

BeKTopsl

BeimyckHMK Hay4auTcs:

OIIepUPOBaTh C BEKTOPAMH: HaXOAUTb CYMMY U Pa3HOCTh
[ABYX BEKTOPOB, 3aJlaHHBIX T'€OMETPHUYECKH, HaXOIUThb
BEKTOD, PaBHBIH IIPOM3BEIEHUIO 33JaHHOTO BEKTOpa Ha
YHCAO;

HaXOIUTH A BEKTOPOB, 33JaHHBIX KOOPAUHATAMU: JANHY
BEKTOpa, KOOPAMHATEI CyMMbI U PA3HOCTH ABYX U 60Aee BEK-
TOPOB, KOOPAIMHATBI IIPOU3BEICHUA BEKTOPA Ha YHCAO, IIPH-



MeHSsISI TIPU HeOOXOAHMMOCTH TIePEMECTHUTEABHBIH, codeTa-
TEABLHBIN UAU PACIIPEIEAUTEABHBIN 3aKOH;

® BBIYHUCAATH CKAASIPHOE IIPOU3BEICHNE BEKTOPOB, HAXOMUTD
YTOA MEXKIy BEKTOPAMH, YCTAHABAHUBATH TIEPIEHIUKYASIP-
HOCTB TIPSIMBIX.

BoIITy CKHMK I10/Ty9IMT BO3SMOYKHOCTE:

® OBAQETH BEKTOPHBIM METOAOM OAS PELLEHUA 33024 Ha BbI-
YHCACHHE U NOKAa3aTEABCTBO,

b HpI/IO6peCTI/I OIIBIT BBIIIOAHEHUSA ITPOEKTOB.



CopoepxxaHue Kypca reomeTpum 7—9 KnaccoB

EJ Npocreliwimne reomeTpuyeckue
durypbl

Touka, npsmada. OTpe3oK, Ay4. Yroa. Buas! yraoB. CMmexk-
Hble U BEpTHUKaAbHBIE YTAbI. BrccekTprca yraa.

Ilepecekaronyiecd 1 nmapasseAbHbIE IIpAMBIE. [leprieEauKy-
ASpHBIE IIpAMBIe. [TpU3HaKy mapasreAbHOCTH IIpsaMbIX. CBOH-
CTBa ITapaAA€AbHBIX IIPIMBIX. [lepreHAUKYAIpP ¥ HaKAOHHAA
K IIPSIMOM.

€3  MHOroyrosbHMKM

TpeyroabHUKH. Buab! TpeyroAbHHKOB. MeauaHa, OHuCCeK-
TpHCAa, BBICOTA, CPETHASI AMHUA TPEYTOABHHUKA. [Ipr3Haku pa-
BEHCTBA TPEyroALHUKOB. CBOHCTBA U IPHU3HAKU paBHOOEIpEH-
HOTO TpeyroabHuKa. CepeUHHBIN HepIIeHAUKYAIP OTpe3Ka.
CyMMa yrAOB TPEYTrOABHHKA. BHEIITHME yrabl TPEYTOABHHUKA.
HepaseHcTBO TpeyroabHHKa. COOTHOIIIEHHS MEXKAYy CTOPOHAMM
U yrAaMH TpeyroabHUKA. Teopema [Tudaropa.

ITomoOHBIE TPEYTOABHUKY. [Ipu3HaKU moao0Hs TPEYTOABHH-
KO0B. To4rwm nepecedeHusd MeIyaH, OUCCEKTPHC, BBICOT TPEYTOAL-
HHKAa, CEPEOUHHBIX IIEPIIEHAUKYAIPOB CTOPOH TPEYTOABHHUKA.
CBOMCTBO OHCCEKTPUCHI TpeyroabHUKA. Teopema Panseca. Merpu-
YeCcKHe COOTHOIIIEHHS B IIPSIMOYTOABHOM TpeyroabHUKe. CHHYC,
KOCHHYC, TAHT€HC, KOTAHTE€HC OCTPOTO yTAa IIPAMOYTOABHOIO Tpe-
YTOABHHMKA U yTAOB OT 0° 10 180°. PopMyAbI, CBS3BIBAIOIIHIE CH-
HyC, KOCHHYC, TAHI€HC, KOTAHT€HC O/THOIO U TOI'O Ke yTaa. Perrre-
HHeE TPEYTOABHUKOB. TeopeMa CHHYCOB U TeopeMa KOCHHYCOB.

YeTnIpéxyroabHUKHU. [Tapassesorpamm. CBoiicTBa U IpU-
3HAKH ITapassesorpamma. [IpaMoyroabHUK, poM0O, KBagpar,
X cBOMcTBa U IpusHaku. Tpanenusa. CpegHss AMHUS Tparie-
UU U €€ CBOMCTBA.

MHOTIOyTOABHHKH. BBITyKABIE MHOTOYTOABHUKH. CyMMa yTAOB
BBIIIYKAOT'O MHOT'OYTOABHUKA. [TpaBHUABHBIE MHOTOYTOABHHKH.
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E3  OKpyXHOCTb U Kpyr.
FeomeTpuyecKkmne NocTpoeHms

OKpPYyzKHOCTB U KPyT. DAEMEHTBI OKPYZKHOCTH U Kpyra. Llen-
TpaAbHbIE U BIIMCAaHHBIE yTABl. KacaTeapHass K OKPY>KHOCTH
u e€ cBolicTBa. B3arMHOE pacrion0KEHHE IIPSIMOH B OKPY2KHO-
ctu. OnucaHHas YU BIIMCaHHAad OKPYKHOCTU TPEYTOABHUKA.
BroucanHbIe U OIIMCaHHBIE YETHIPEXYTOABHHUKH, UX CBOMCTBA
U IpU3HaKu. BricaHHbIE 1 OITMCaHHBIE MHOIOYTOABHHUKH.

Feomerpriaeckoe mecto Touek (IMT). CepenuHHbBINM epIieH-
OUKYALIpP OTpe3Ka u buccekTpuca yraa kak I'MT.

FeomeTpudeckyie IIOCTPOEHUS ITUPKYAEM U AMHEHKOH. OCHOB-
Hble 33/a4M Ha IIOCTPOEHME: IIOCTPOEHUE YA, PABHOIO JAHHO-
My, IIOCTPOE€HHE CEPEANHHOIO HEPIEHAUKYAIPA JAHHOIO OTPE3-
Ka, IIOCTPOEHUE IPAMOH, IPOXOAAIIEH Yepe3 JaHHYIO TOYKY
U HEePHEeHIUKYASPHON JAaHHOY HPSMOH, IIOCTPOEHHE ONCCEKTPU-
CBI JAHHOTO yTAa. [TocTpoeHme TpeyroAbHMKA [0 33/IaHHBIM dA€-
meHTaMm. Metox 'MT B 3agauax Ha IIOCTPOEHUE.

EJ  M3amepeHne reomeTpUHECKUX
BE/IMYMH

IanHa oTpeska. Paccrogame Mexay nByMsa TodkaMu. Pac-
CTOSIHHE OT TOYKHM JI0 IIpAMOM. PaccTosiHrEe MexX oy ITapass€Ab-
HBIMU IPSIMbIMU.

[leprMmeTp MHOIOyTOABHHUKA.

[avHa OKpPYyKHOCTU. [IAMHA OYTH OKPYKHOCTH.

I'panycrag mepa yraa. BeandrHa BIMCaHHOTO yraa.

[ToHsATHE TIAOIIIAN MHOTOYTOABHHKA. PaBHOBEAUKUE (PUTY-
ppl. HaxoxkneHue maomaau KBaaparta, IpsMOYTOABHUKA, I1a-
paasesorpaMMa, TPEYTOABHHKA, TPAIICIIHH.

[Tonsarue naoiaau Kpyra. [laomans cekropa. OTHOIIIEHNE
mAomiaaeit mogo6HBIX (PUTYD.
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€3 [ekapToBbl KOOpAMHATbI
Ha NJI0CKOCTH

dopMyasa PacCTOTHUS MEXKIY ABYyMS ToUKaMu. KoopauHaThl
ceperHbI OTpe3Ka. YpaBHEHUE (PUTYPbI. YpPaBHEHUA OKPYZKHO-
CTH U IIPSIMO#. YTAOBO# KOO (PUIIMEHT PSIMOH.

E3 BekTopnl

INonsarue BekTopa. Momyas (marHa) BeKTopa. PaBHbIE BEKTO-
pyl. Koaanneapnsie BekTopbl. KoopauHats! BekTopa. Caozxe-
HHE U BbIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOPA Ha YHCAO.
CkaagpHoe IIpousBeieHHEe BEKTOPOB. KocHHyC yraa MexXmay
ABYMd BEKTOPaMH.

E3 Teometpuueckmne
npeobpasoBaHUsA

ITouaTue o mpeobpazoBaHUM (PUTYPHI. [IBIZKEHHE (PUTYPEI.
Bunanl ABUKeHUS (PUTYPHI: TAPaAAEABHBIH IEPEHOC, oceBasd
CHUMMETpPHUS, [IEHTPparbHasd CUMMETPHUS, TIOBOPOT. PaBHBIE PU-
rypbl. 'omorerusa. [Togobue duryp.

E D1eMeHTbl I0TUKK

OmnpeneaeHre. AKCHOMBI U TeOopeMEI. [loka3aTeAbCTBO. [lo-
Kas3aTeAbCTBO OT IPOTUBHOTO. TeopeMa, obparHast maHHo#. He-
00X0UMOE U TOCTATOYHOE YCAOBUS. YHOTpeOAeHUE AOTHYe-
CKHX CBSL30K ecau .., mo ...; moz2dda U mo/bkKo moezadad.

88



feomeTpua
B UCTOPUYECKOM PasBUTUMN

N3 ucropuu reometpuH, «Hagara» EBkanga. Mcropusa ns-
Toro rocrysara EBkanna. TpUroHomMeTprst — HayKa 00 u3Mepe-
HHU TPEYTOABHHKOB. [locTpoeHNe MpaBUABHBIX MHOTOYTOABHH-
KoB. Kak 3apoanaacs uaes KoOopaAruHaT.

H.U. AobaueBckuii. A. Otinep. Panec. ITucarop.
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[MpumepHoe TemaTnyeckoe nnaHuposaHue. feomeTpusa. 7 knacc

(2 yaca B Hegento, Bcero 70 yacoB)

©
8
o 3| CopepxaHue Konunuectso | XapakTepucTuka OCHOBHbIX BUOOB AeATENbHOCTU YYeHMKa
—_ - ~
% ] y4yebHoro maTepuana Yacos (Ha ypoBHe y4yebHbIX AeCTBUIA)
T e
1 2 3 4
I'aaea 1
ITpocrere 15
reoMeTpmieckue puUrypsl
¥ X CBOVICTBa
1 Touku U IpsIMbIe 2 IIpueodums TpUMeEPHI TEOMETPUIECKUX (PUTYP.
Onucvieams TOY IPSIMYI0, OTPE30K, A TOA.
2 OTpe3oK U ero ganHA 3 KY, HPAMYIO, OTP P AV Y
Dopmyauposambw:
3 Ayd4. YToa. 3 onpede/ieHus: paBHBIX OTPE3KOB, CEPEANHBI OTPE3-
I/IgMepeHHe YTAOB Ka, paCCToOdHUA MEXKIY ABYMd TOYKaMU, JOIIOAHU-
TEABHBIX Ay4el, pa3BEPHYTOIO yIAa, PaBHBIX YTAOB
4 CMesKHBIE U BEPTH- 3 YHeH, P P yrag, YrAOB,
OHCCEKTPUCHI yTAQ, CMEKHBIX U BEPTUKAABHBIX yT-
KaABHBIE YTABI
AOB, TMIEPECEKAIOIIUXCA ITPAMBIX, IIEPIIEHAUKYALID-
5 IlepneHAUKyA4dDP- 1 HBIX IIPAMBIX, IIEPIIEHANKYAIpPa, HAKAOHHOM,
HbIE [IPAMBIE paccTogHud OT TOYKU 40 IIPAMO;
6 AKCHOMBI 1 cgolicmea: PACIIOAOXKEHUA TOYEK HA IIPAMO, U3Me-
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IloBTOPEHHE U CUCTE-
MaTH3aIysa yIeOHOro
MaTepuasa

KonTpoabHasa
pabora Ne 1

PEHHS OTPE3KOB U YTAOB, CMEXKHBIX U BEPTHUKAAD-
HBIX YTAOB, IIEPIIEHIUKYAIPHBIX IIPSIMBIX; OCHOB-
HOE CBOMCTBO IIPSAMOM.

Kaaccuguyuposams yrabI.

Jokaszvieams: TEOPEMBI O IIEPECEKAIOIIXCH TIPSI-
MBIX, O CBOMCTBaX CMEXKHBIX U BEPTHKAABHBIX
YTAOB, O €IUHCTBEHHOCTH IPAMOMH, IIEPIIEHIUKY-
ASIPHOU maHHOM (cAydait, Korzia ToUKa AEKHUT Ha
OaHHOM IIpsSMOH).

Haxodumb naWHY OTpE3Ka, FPafyCHYIO MEPY yTAa,
HCIIOAB3YyS CBOMCTBA UX U3MEPEHUN.

H306padxcams ¢ TIOMOIIBIO YePTEKHBIX UHCTPYMEH-
TOB TeOMeTPHUIECKHEe (PUTYPBI: OTPE30K, AYY, YTOA,
CMEZKHBIE X BEPTUKAABHBIE YTABI, IIEPIEHINKYAIP-
HBIE IIPSAMBIE, OTPE3KU U AYYH.

[loacHsAMb, 9TO TAKOE aKCHOMa, OIIPENEACHUE.
Pewiamb 3a1a41 Ha BBIYUCACHUE U OKA3ATEABCTBO,
IIPOBOIS HEOOXOAUMEBIE NOKA3ATEABHBIE PACCYZKICHUS

I'naea 2
TpeyronsHMKM

18

PaBHBIE TpeyroAbHU-
Ku. BrIicoTa, menua-
Ha, OuCceKTpUca
TPEYTOABHHKA

Onucbieamb CMBICA TIOHSTHS «paBHbBIE (DUTYPBI».
[IpuBOAUTE IPUMEPEI PABHBIX (PUTYD.
H306pascams 1 HAXOOUTH Ha PUCYHKAX PaBHOCTO-
POHHHKE, paBHOOEIpPEHHBIE, IIPAMOYTOABHBIE, OCTPO-




6

IIpodosdceHue

2

4

IIepBBIHA U BTOPOH
MIPHU3HAKH PaBEHCT-
Ba TPEYTOABHUKOB

PaBHOOempeHHBIH
TPEYTOABHHUK U €T0
CBOMCTBa

10

[TpuzHaku
PaBHOOEIPEHHOTO
TPEYTOABHUKA

11

Tpetuit mpru3HaK
paBeHCTBa
TPEYTOABHUKOB

12

Teopemsl

IToBTOPEHME U CUCTE-
MaTu3anud yaeo-
HOTO MaTepHuasa

YTOABHBIE, TYIIOYTOABHBIE TPEYTOABHUKH U X JA€-
MEHTEL.

Kaaccuguyuposams TpeyroABHHUKHU 110 CTOPOHAM

U yrAaM.

Popmyauposamsu:

onpedesieHUs1: OCTPOYTOABHOI'O, TYIIOYTOABHOTO,
IIPSIMOYTOABHOTO, PAaBHOOEIPEHHOI0, PABHOCTOPOH-
HETO, PA3HOCTOPOHHETO TPEYTOABHHKOB; OHCCEeKTPH-
CBI, BBICOTBI, MEIMAHBI TPEYTOABHUKA ; PABHBIX
TPEYTOABHHKOB; CEPEMHHOIO IIEPIEHANKYASIPA OT-
pes3Ka; mepuMeTpa TPEYTOABHHUKA;

ceolicmea: paBHOOEIPEHHOTO TPEYTOABHHUKA, Cepe-
JUHHOTO IEPIEHAUKYAIpPa OTPe3Ka, OCHOBHOTO
CBOHCTBaA PaBEHCTBA TPEYTOABHUKOB;

NpU3HAaKU: paBEeHCTBA TPEYTOALHHKOB, paBHODOEI-
PEHHOTO TPEYTOABHHUKA.

Jokasbleams TEOPEMBI: O €AUHCTBEHHOCTH IIPSIMOM,
HepPIEeHANKYAIPHOMN qaHHOM (cAydal, Korzia TouKa
AEZKUT BHE JaHHOH IIpAMOH); TpU IIpH3HaKa PaBEHCT-
Ba TPEYTOABHUKOB; IIPU3HAKH PaBHOOEIPEHHOTO Tpe-
YTOABHUKA; TEOPEMBI O CBOMCTBAX CEPENHHOIO




€6

KouTpoabHas 1 HEePIeHIUKYASIpa, pAaBHOOEAPEHHOIO ¥ PABHOCTOPOH-
pabora No 2 HETO TPEYTOABHUKOB.
PazwssicHAmb, 9TO TAKOE TeOPeEMa, OITUCHIBATE CTPYK-
Typy TeopeMbl. OOBICHATE, KAKYIO T€OpeMy Ha3bI-
BaroT 00paTHOM JaHHOM, B YEM 3aKAIOYAETCH METOLT,
I0Ka3aTeABCTBA OT IIPOTUBHOTO. [IpuBOANTE IPH-
MEPBbI UCIIOAB30BaHUL 3TOTO METOA.
Pemats 33124 Ha BEIYMCAEHUE M 0KA3aTEABCTBO
I'raea 3
IlapansnespHBIE IpsIMBIe. 16
CyMMa yIJI0B TpeyroIbHVMKA
13 | IlapaaaeabHBIE 1 PacnosHasamb Ha 4epTesKax apasreAbHBIE TIPSIMBIE.
IpsIMbIE N300pazkaTh C HOMOIIBIO AMHEHKH U YTOALHUKA ITa-
passeABHbBIE IIPIMEBIE.
14 | Illpnsnaku mapaa- 2 Onucbieams yTAbI, 0OOpa30BaHHbBIE IPH IT€PECEICHUN
AEABHOCTH TIPIMBIX JBYX IPSMBIX CEKYIIEH.
15 | CsoticTBa napaa- 3 Pop.myruposame:
ACABHBIX TIPSIMBIX onpedesieHUs: TIAPAAAEABHBIX ITPSIMBIX, PACCTOSTHUL
MEXKAY ITapaAA€ABHBIMU ITPAMBIME, BHEIIIHETO yTAA
16 | CymMa yraoB 4 TPEYTrOAbHHUKA, TUIIOTEHY3bI U KaTeTa;
TPEyroAbHHUKA ceolicmea: mapasA€AbHBIX IIPIMBIX; YTAOB, 06pa3o-
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IIpodosdceHue

1 2 3 4
17 | IIpaMOYTrOABHBIH 2 BaHHBIX [IPH II€PECEYEHUH ITaPaAACABHBIX IIPSIMBIX
TPEYTOABHUK CeKyIleH; CyMMbI YTAOB TPEYTOABPHHKA; BHEIITHETO
yrAa TPEYTOABHHKA; COOTHOIIIEHUH MEK/Ty CTOpOHAa-
- MH U yTAQMH TPEYTOABHHUKA; IIPSIMOYTOABHOTI'O Tpe-
18 | CsoticTBa IpsAMO- 2 ¥ pey &, Ip Y p
YTOABHHKA; OCHOBHOE CBOHCTBO ITapaAA€ABHBIX
YTOABHOTO Tpe-
IIPSIMBIX;
YTOABHUKA
NpU3HAKU: TIapaAA€ABHOCTH IIPSIMBIX, PaBEHCTBA
[ToBTOpPEHVE U CHCTE- 1 IIPSIMOYTOABHBIX TPEYTOABHUKOB.
MaTH3alusd yaeo- Jokasbisams: TeopeMbI 0 CBOHCTBaX MapasA€ABHBIX
HOTO MaTepuasa IIPSIMBIX, O CYMME YTAOB TPEYTOABHHKA, O BHEIITHEM
TA€ TPEYTOABHUKA, HEPaBEHCTBO TPEYTOABHUKA
KoHTpoabHas 1 y pey » HEP pey ’
a6ora No 3 TeopeMbl 0 CPaBHEHUM CTOPOH U YTAOB TPEYTOABHU-
p - Ka, TEOPEMBI O CBOHCTBAaX IIPSIMOYTOABHOI'O Tpe-
YTOABHUKA, IIPHU3HAKH [IaPAAAEABHBIX IIPSIMBIX,
PaBeHCTBAa IIPSIMOYTOABHBIX TPEYTOABHHUKOB.
Pewamsb 3a1auy HA BEIYUCACHHE U JOKA3ATEABCTBO
I'nasa 4
OKpy>KHOCTB M1 KPYT. 16
I'eomeTpuaeckme

IOCTPOEeHMs




S6

19

leomerpraeckoe
MECTO TO4YEK.

OKpy>KHOCTB U KPyT

20

HexkoTtopble CBOUCT-
Ba OKPY2KHOCTH.
Kacareapnaga

K OKPY2>KHOCTH

21

OnucanHad U BIIH-
caHHasi OKPYZKHO-
CTU TPEYTOABHHUKA

22

3amgauu
Ha IIOCTPOeHHE

23

Meron reomeTprde-
CKHX MECT TO4YEK
B 3a/layax Ha IIo-
CTPOEHHUE

[ToBTOpPEHUE U CUCTE-
MaTu3alysa yIeOHOro
MaTepHasa

KonTpoapHasa
pabora Ne 4

IosicHamb, 9TO TaKoe 3ama4da Ha [IOCTPOEHUE; Ieo-
MeTpudeckoe Mecto Todek (TMT). [IpuBonuTs mIpu-
mepnl MT.

H3o06pasxcamb Ha pUCYHKaX OKPY?KHOCTB U €€ aAe-
MEHTBI; KacaTeAbHYIO K OKPY?KHOCTH; OKPY>KHOCTb,
BIHCaHHYIO B TPEYTOABHHUK, U OKPYZKHOCTD, OITHCaH-
HyI0 OKOAO Hero. OTIHChIBATh B3aHMHOE PaCIIOAOZKE-
HHE OKPY?KHOCTHU U IIPSIMOH.

Popmyauposamu:

onpedesieHUs: OKPY2KHOCTH, KpyTra, UX 9AEMEHTOB;
KacaTeABHOH K OKPY2KHOCTH; OKPY2KHOCTH, OITCaH-
HOM OKOAO TPEYTOABHHMKA, OKPY>KHOCTH, BIIMCAaHHOH
B TPEYTOABHUK;

ceolicmea: cepeJUHHOTO IepreHauKyAsapa Kak TMT;
brccekTpuckl yraa Kak 'MT; KacaTeAbHOH K OKPYzK-
HOCTH; IHaMeTpa U XOPbl; TOYKH II€pecedeHHs cepe-
JUHHBIX IEPHEHIUKYAIPOB CTOPOH TPEYTOABHHUKA;
TOYKU [IepeceueHus ONCCEKTPHC YTAOB TPEYTOABHUKA,
Npu3HaKu KacaTeAbBHOH.

/Jlokasbieams: TEOPEMBI O CEPEAMHHOM IIE€PIIEHIUKY-
Agpe u OuccekTpuce yraa kak 'MT; o cBoticTBax Ka-
caTeAbHOH; 00 OKPYZKHOCTH, BIUCAaHHOH

B TPEYTOABHHK, OIIMCaHHOH OKOAO TPEYTOABHUKA,
IIPU3HAKH KacaTeAbHOH.
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OKkoHYaHUue

4

Pewamb OCHOBHBIE 3aJa4X Ha IIOCTPOEHHE: IIOCTPOE-
HHE yIAa, PABHOTO JAHHOMY; [IOCTPOEHUE CEPEIIH-
HOTO IEePHEHANKYASIpa JAHHOTO OTPE3KA;
IIOCTPOEHUE IIPAMOM, ITPOXOAAIIEHN Yepe3 NaHHYI0
TOYKY U IEPIEHANKYAIPHON JaHHOU IIPSAMOL; I10-
CTpOEHHEe OMCCEKTPUCHI IAHHOTO yTAA; [IOCTPOECHUE
TPEYTOABHHUKA I10 IBYM CTOPOHAM U YTAY MEXKAY HU-
MU; II0 CTOPOHE U ABYM IIPUAEKAIIUM K HEH yraaM.
Pemrats 3agauu Ha roctpoeHue metomom 'MT.
Cmpoumb TPEYTOABHUK 10 TPEM CTOPOHAM.
Pewamb 3a1a9u Ha BEIYUCAEHUE, [OKA3aTEABCTBO

U IIOCTPOEHUE

O06o01eH1e
¥ ccTeMaTM3anms
3HAHWMI yYaLIXCsl

[ToBTOpeHue u cucrema-
TH3aIHs Kypca F'eOMeT-
puu 7 Kaacca

HToroBast KOHTPOABHAST
pabora
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[MpumepHoe TemaTnyeckoe nnaHuposaHue. f'eomeTpusa. 8 knacc

(2 yaca B Hegento, Bcero 70 yacoB)

©

8
a g CopnepxaHve KonuuecTBo | XapakTepucTuka OCHOBHbIX BULAOB AeATENbHOCTY yYeHMKa
g T y4ebHoro matepuana Yacos (Ha ypoBHe y4ebHbIX AeNCTBUIA)
S ®©
I c

1 2 3 4
I'aaea 1 2
YeTbIpéXyrobHMKNI

1 YeThIpEXYyTOABHUK 2 [loAcHAMb, 9YTO TAKOE YEeThIPEXYTOABHUK. OIIHCHI-
U €T0 SAEMEHTHI BaTb 9A€MEHTEI YeThIPEXYTOABHUKA.

2 TlapasseAOTpaMM. 9 PacnosHaeamb BBIITYKABIE U HEBBIIIYKABIE Y€TBIPEX-
CaoiicTBa napasse- 3;1 FO’?HHKH' .
AorpamMma 306paxcams 1 HaXOOUTh Ha PUCYHKaX YeThIPEX-

YTOABHUKHM Pa3HbIX BUIOB U UX SA€MEHTHI.

3 [IpusHaku 2 Popmyauposamu:

HapassesorpaMma onpedeJieHusl: mapasreAOTpPaMMa, BBICOTHI ITapaAie-

4 TTpSIMOYTOABHUK 2 AOTPpaMMa; IIPSIMOYTOABHUKA, poMba, KBaapaTa;

CPEeOHEN AMHUU TPEYTOABHUKA; TPAIIEIINH, BBICOTHI

5 Pom6 2 Tparenuy, CpeaHeH AMHUN TPAaIel; LIEHTPAABHOTO

6 Ksazpar 1 yTAa OKPY?KHOCTH, BIIMCAHHOIO yTAa OKPY2KHOCTU;
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IIpodosdceHue

1 2 3 4
KonTpoasunasa 1 BIIMCAHHOTO ¥ OIIMCAHHOI'O YE€TBIPEXYTOABHUKA,;
pabora No 1 ceolicmea: mapasseAoTpaMMa, IPSIMOYTOABHUKA,

7 Cpenmss Aumus 1 poM0a, KBazipaTa, CpeIHUX AMHUH TPEeyrOALHUKA
TPEyrOABHUKA ¥ TpareLHH, BIFCAHHOTO YTA], BIMCAHHOTO U OIH-

CaHHOT'0 YeThIPEXYTOABHUKA;

8 Tpanerus 4 Npu3HaKu: IIapasseAorpaMMma, IPIMOYTOABHUKA, POM-

9 [leHTpAABHEIE 0a, BIIMCAHHOI'O ¥ OITUCAHHOIO ‘IeTI:IpéX_yI‘OALI.—'II/IKa.

1 BIIHCAHHBIE YTABL Jokasbieams: TeOpeEMBI 0 CyMME YTAOB €TBIPEX-
YTOABHHKA, O I'PaIyCHOM Mepe BIIMCAHHOTO YTAA,

10 | Omucannas u BIH- 2 0 CBOMCTBAX 1 ITPH3HAKAX [TAPAAAEAOTPAMMA, TTIPSIMO-
CaHHasl OKPy?KHOCTH YTOABHHKA, poM6a, BITUCAHHOTO ¥ OTIMCAHHOTO Y€THI-
4eTBhIPEXYTOABHUKA PEXYTOADHHKA.

KoHTpoAbHas 1 [Ipumensams B3y49EHHBIE OIIPENEACHNS, CBOMCTBA
pabora Neo 2 U IPHU3HaKU K PEIIeHHI0 3a0a4
I'araea 2 16
ITomoOvie TpeyronbHMKOB
11 | Teopema daneca. 6 Dopmyauposamuw:

Teopema o miporiop-
ITMOHAABHBIX OTPE3-
Kax

onpede/ieHue TIONOOHBIX TPEYTOABHHUKOB;
ceolicmea: MeqUaH TPEYyrOAbBHUKA,
OHCCEKTPHUCHI TPEYTOABHHUKA, I1€PECEKAIOIIIIXCS




66

12 | TlomoGHble 1 XOPZ, KacaTeAbHOM U CEKYILe;
TPEYTOABHUKHU NPU3HAKU ITI000HS TPEYTOABHUKOB.
13 | IlepBBIi IpHU3HAK 5 Aokaseieame:
OR0GS TPEYTOAD- meopembil: CUIDaAeca, O IIPOIIOPIIMOHAABHBIX OTPE3-
HIKOB KaxX, O CBOMCTBaX MeIHaH TPEYrOABHUKA, OHCCeK-
TPHUCHI TPEYTOABHHUKA;
14 | Bropoi u TpeTHi 3 ceolicmea: TIepeCceKaroIUXCsl XOP/, KaCaTeAbHOM
IPU3HAKHU TTOA00HST U ceKyImei;
TPEYrOABHHUKOB Npu3HaKu Mo06Us TPEYTOABHUKOB.
KouTpoabHast 1 [IpumeHnsamb B3y4EeHHBIE OIIPENEACHIS, CBOMCTBA
pabora No 3 U IIPU3HAKHU K PEILEHUIO 3a4a4
I'naea 3
PemteHvie IpsAAMOYTO/IbHBIX 14
TpeyI‘OJ’IBHVIKOB
15 | Merprdaeckue 1 Dopmyauposambw:
COOTHOLIIEHHS onpedesieHus: CUHyca, KOCUHyCa, TaHTe€HCa, KOTaH-
B IIPSIMOYTOABHOM TeHCa OCTPOTO yTAA IPSIMOYTOABHOTO TPEYTOABHUKA;
TPEYTOABHUKE ceolicmea: BbIpasKarolye MeTPUIeCKHe COOTHOIIIE-
16 | Teopema Mudaropa 5 HUS B IIPIMOYTOABHOM TPEYTOABHHKE 1 COOTHOITICHHS

KonTpoabHasa
pabota Ne 4

MeZK/Iy CTOPOHAMH U 3HAYEHUSIMH TPUTOHOMETPHIe-
CKUX PYHKIIHUH B IIPSIMOYTOABHOM TPEYTOABHUKE.
3anucvisams TPUTOHOMETpPHYECKUE (DOPMYABI, BbI-
pazkaroIye CBI3b MEXIY TPUTOHOMETPHIECKUIMU




00T

OKkoHYaHUue

1 2 4
17 | TpuroHoMeTpHYe- (DYHKIIMSMH OHOTO M TOTO K€ OCTPOTO YTAA.
ckue PyHKIUH Pewams TIPSMOYTOABHBIE TPEYTOABHUKH.
OCTPOTO yTAA PS- Jlokazvieambo:
MOYTOABHOTO TPe- meopemy 0 METPUYECKHX COOTHOIIEHUSIX B IIPSMO-
YTOABHUKA YTOABHOM TPEYTOABHUKE, TeopeMy Iludaropa;
opMy/bl, CBZBIBAIOIITHE CUHYC, KOCUHYC, TAHTEHC,
18 | Perrenue mpsmo- 3 KOTAHTEHC OJTHOTO B TOTO YK€ OCTPOTO YIAA.
YTOABHBIX TPE- Bb180dumb OCHOBHOE TPUTOHOMETPHUYECKOE TOK/IE-
YTOABHHUKOB CTBO W 3HAYeHWs CHHyCa, KOCHHYyCa, TAHTe€HCA U KO-
TaHreHca 1adg yraos 30°, 45°, 60°.
Konrpoabtast 1 [pumeHsmb U3y9eHHBIE OITPEIEAEHHUS, TEOPEMBI
pabora Ne 5 1 OPMYABI K PEIIEHHIO 33024
I'nraea 4
MHOroyroJisHuKNI. 10
TL101a/TH MHOTOYTOTEHMKA
19 | MHOrOyroALHUKH 1 osicHAMb, 9TO TAKOE MAOIIAIb MHOTOYTOABHHKA.
20 | Homsrme ] OIHCHLIBATH MHOTOYTOABHUK, ET0 SAEMEHTBI; BBITYK-
p——— ABbI€ U HEBBIITYKAbIE MHOTOYTOABLHUKH.
MHOTOYTOABHYKA, N306pazkaTh ¥ HaXOAUTh Ha PUCYHKAX MHOTOYTOAB-

HHUK U €T0 3AEMEHTHBI; MHOT'OYI'OABHHUK, BIIUCAHHBIN




TOT

IMaomans
IIPSIMOYTOABHHKA

21 INaomane
rmapasseaorpamma

22 INaomane
TPEYTOABHHKA

23 [Tao1Ia oAb TpameIu

B OKPY?KHOCTb, 1 MHOT'OYTOABHUK, OITMCAHHBINY OKO-
AO OKPYZKHOCTH.

bopmyauposamu:

onpedesieHus: BIIUCAHHOTO U OITMCAHHOT'O MHOI'0-
YTOABHHMKA, TIAOIIA T MHOTOYTOABHUKA, PABHOBEAH-
KHUX MHOTOYTOABHUKOB;

OCHOBHble c80licmea TIAOIIa I MHOT'OYTOABHHKA.
/Jlokasblieams: TEOPEMBI O CyMMeE YT'AOB BBIIIYKAOTO
N-yTOABHUKA, TIAOIIIAIU ITPSIMOYTOABHUKA, TIAOIIIA-

KonrpoabHast [ TPEYTOABHUKA, IIAOLIAAU TPAaIIEIINH.
pa6ora No 6 IIpumeHssmb N3y9E€HHBIE ONIPEAECACHHUS, TEOPEMBI
U (pOpPMyYABI K PEIIeHUI0 3a1a4
IToBTOpeHME

W ccTeMaTU3ams
y4e0HOro MaTepmasia

YrpaxkaeHud
[ASI TIOBTOPEHUS Kypca
8 Kaacca

KonTpoabHasa
pabora Ne 7




[MTpumepHoe TemaTmnyeckoe nnaHuposaHue. F'eomeTpus. 9 knacc

=
Q
n (2 yaca B Hegento, Bcero 70 yacoB)
®
g
o g CopepkaHue KonnuyecTeo | XapakTepucTvka OCHOBHbIX BUAOB AESTENbHOCTM YYeHKa
g % | yuebHoro matepuana Yacos (Ha ypoBHe y4ebHbIX AencTBui)
T8
1 2 3 4
I'naea 1 17
Perrtenvie TpeyroIbHMKOB
1 Tpuronomerpuyie- 2 Dopmyauposambw:
CKMe (PYHKIIUH yTAQ onpedesieHusi: CHHyca, KOCUHYyca, TaHTeHCca, KOTaH-
ot 0° mo 180° reHca yraa ot 0° mo 180°;
TeopeMa KOCHHYCOB ceolicmeo CBA3U IAWH [IHUATOHAAEH 1 CTOPOH Iapaa-
T AeAoTpamMma.
copeMa CHHycOB @opmyauposams ¥ Pa3bICHATH OCHOBHOE TPUTOHO-
Perntenue Tpeyroab- METPHUYECKOE TOXKIECTBO. BEIMHUCAITE 3HAUYEHHUE TPU-
HHUKOB TOHOMETPHYECKOH (PYHKITUH yTAa 10 3HAYEHUIO
5 DOPMYADI A HA- 4 OIIHO¥ U3 ero 3aaHHbIX (PYHKITHH.
XOKIICHST TIAOLIA- @opmyauposamsv 1 OKA3BIBATH TEOPEMBI: CUHYCOB,
T TPEYTOABHUKA KOCHHYCOB, CAEICTBHS U3 TEOPEMBI KOCUHYCOB U CU-
HYCOB, O ITAOIIIA U OITHCAHHOTO MHOTOYTOABHHUKA.
IToBTOpeHmE 1

M cUcTeMaTH3aIus
y4eOHOro MaTepuasa

3anucbieams 1 [OKA3bIBATh (DOPMYABI A HAXOXK-
JIEHUS TIAOIIIAIH TPEYTOABHUKA, PalyCOB BITHMCAH-




€0T

KonTpoabHasa 1 HOM ¥ OIIMCAHHOM OKPYKHOCTEMN TPEYTOABHUKA.

pabora Ne 1 IIpumeHssmb N3y9€HHBIE OIIPEAECACHUS, TEOPEMBI
U (pOPMyABI K PEILIeHUIO 33129

I'nasa 2
IIpaBmibHBIE 10
MHOI'OYTOJIbHMKM

[IpaBUuABHEBIE 4 [losicHAMb, 9TO TAKOE LIEHTP U LIEHTPAABHBIN yTOA

MHOT'OYTOABHHUKH IIPaBHUABHOT'O MHOI'OYT'OABHHKA, CEKTOP U CETMEHT

U UX CBOMCTBa Kpyra.
Popmyauposamu:

HAaura OKPy>KHOCTH. 4 onpedeieHue TIPABUABHOTO MHOTOYTOABHHKA;

[Iromane Kpyra ceolicmea IpPaBUABHOTO MHOTOYTOABHUKA.
Jlokasbleams CBOMCTBA IIPaBUABHBIX MHOI'OYT'OAB-

IToBTOpeHnme
HUKOB.
¥ ccTeMaTM3anms 1

y4eOHOro MaTepmasa

KouTpoabHaa
pabota No 2

3anucvieams ¥ pazbACHATE POPMYABI JANHBI OK-
PY?KHOCTH, IIAOLIAIH KpyTa.

3anucelieams 1 [OKA3bIBATE (DOPMYABI JAUHBI IyTH,
IIAOIIA TN CEKTOPA, (DOPMYABI JAS HAXOXKICHUS pa-
[IAyCOB BIIMCAHHOM U OIIHMCAHHOH OKPYKHOCTeH Ipa-
BUABHOI'O MHOT'OYTOABHHUKA.
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IIpodosdceHue

1 2 3 4
Cmpoumb C TIOMOIIBIO LIHPKYAS U AMHEUKH IIpa-
BHUABHBIE TPEYTOABHUK, YETHIPEXYTOABHUK, IIIECTH-
YTOABHUK.
[Ipumenams U3ydeHHBbIE OIIPEEACHHNS, TEOPEMBI
U (pOPMyABI K PEIIEeHUI0 3a1a9
I'arasa 3 12
[JeKkapToBbI KOOPAMHATEI
8 Paccrosanue mexmay 3 Onucbieamsb IIPSIMOYTOABHYIO CHCTEMY KOOPAUHAT.
JByMSI TOYKaMH C 3a- ®Popmyauposams: oIIpeeseHUE YpaBHEHUS (DUTY-
JaHHBIMH KOOPAUHA- PBI, HEOOXOMMOE 1 JOCTATOYHOE YCAOBHS IIapaA-
Tamu. KoopauHaTb! AEABHOCTHY [IBYX ITPSIMBIX.
CEpPENNHBI OTPE3KA 3anucvisamb 1 [OKA3BIBATH (DOPMYABI PACCTOSHUS
MEKy IBYMS TOYKaMU, KOOPAUHAT CEPEIUHBI OT-
9 | ¥YpaBHeHwue (pUTypHL. 3 peaxa ’ P P
YpaBHEHHE OKPYK- ’
T Bbigodumb ypaBHEHHE OKPYKHOCTH, O0Illee ypaBHe-
HUeE [IPIMOH, YpaBHEHME IIPSIMOM C YTAOBBIM K0O3(h-
10 | YpaBHeHHe mpsaMoi 2 rrmenTom.
Jokasbieams HEOOXOAUMOE B JOCTATOYHOE YCAOBUS
11 | YraoBoii Koapdu- 2

LIMEHT IIPAMOU

IIapanA€ABHOCTHU ABYX IIPAMBIX.
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IToBTOpeHME 1 [IpumeHsiMb U3ydeHHBIE OIIPeIEACHHS, TEOPEMBI
W CMCTeMaTM3aLs ¥ (POPMYABI K PELIeHUIO 3a0a4
y4eOHOro MaTepmasa
KonTpoasuasa 1
pabora Ne 3
I'rasa 4
15
BekTopsl
12 | Tlouarue BeKTOpa 2 Onucbi8ambe TTOHSTHS BEKTOPHBIX U CKAASIPHBIX Be-
AMYHH. MAAIOCTPUPOBATH ITIOHATHE BEKTOPA.
13 | KoopauHatsl 1 pHup P
BEKTODA bopmyauposamu:
onpede/ieHusl: MOLYAsl BEKTOPA, KOAAMHEAPHBIX
14 | CaoxKeHHE U BbINH- 4 BEKTOPOB, PABHBIX BEKTOPOB, KOOPAUHAT BEKTOPA,
TaHUE BEKTOPOB CYyMMBI BEKTOPOB, PA3HOCTH BEKTOPOB, IIPOTHBOIIO-
s AOXKHBIX BEKTOPOB, YMHOKEHHs BEKTOpA Ha YHCAO,
YMHOKEHHE BEKTO- 3 CKaASIPHOTO ITPOU3BEIEHUS BEKTOPOB;
pa Ha 9HUCAO ceolicmea: PaBHBIX BEKTOPOB, KOOPAMHAT PABHBIX
16 | CranspHoe mpoms- 3 BEKTOPOB, CAOXKEHHSI BEKTOPOB, KOOPAHHAT BEKTOPA
BE/ICHYE BEKTOPOB CYMMBI H BEKTOPA PA3HOCTU ABYX BEKTOPOB, KOAAH-
HeapHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOPA Ha YKCAO,
CKaASIPHOTO ITPOU3BEEHNS ABYX BEKTOPOB, ITIePIIEH-
IloBTOpeHme P P A ABYX POB, IIep
JOUKYASIPHBIX BEKTOPOB.
W CMCTeMaTM3aLs 1
y4JeOHOIo MaTepuasia
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OKoH4YaHuUe
1 2 3 4
KouTpoabHas /Jlokasbleams TEOPEMBI: O HAXOXKIEHUH KOOpAUHAT
pabota Ne 4 BEKTOpa, 0 KOOpAMHATAaX CyMMBI U PA3HOCTU BEKTO-
POB, 00 yCAOBUH KOAAMHEAPHOCTH ABYX BEKTOPOB,
0 HaXOXKJIEHUH CKaATPHOTO IIPOU3BENECHUS ABYX
BEKTOPOB, 00 YCAOBUHU NEPHEHANKYAIPHOCTH.
Haxodumb KOCUHYC yrAa MeXKIy ABYMSI BEKTOPaMH.
[Ipumenams U3ydeHHBbIE OIIPEEACHHNS, TEOPEMBI
U (popMyABI K PEILIeHUI0 3a1a4
I'nasa 5
I'eomeTpirieckie 11
IpeoOpa3oBaHMA
17 | [OBrxenue (mepeMe- 3 Ipusodums TIpUMepHI IPeobpa30BaHusI (PUTYD.
meHue) PUryphl. Onucvisamsb Ipeobpa3zoBaHUa (PUTYP: TTAPAAACAD-
[TapaaaeAbHBIN HBIM IIEPEHOC, OCEBad CHMMETPHS, HIEHTPaAbHAI CHM-
IIepeHocC METPHLI, IIOBOPOT, TOMOTETHHI, HOJIO6I/I€.
Popmyauposambu:
18 .
Ocesas cummeTpus 2 onpedesieHus: IBUXKEHUs; PABHBIX (PUTYP; TOYEK,
Lenrpasbnas CHM- CUMMETPHYHBIX OTHOCHTEABHO IIPSIMOH; TOUEK, CUM-
METpH METPHUYHBIX OTHOCUTEABLHO TOYKH; (DUTYPEI, UMEIO-
19 | TloBopor 2 e 0Ch CUMMETPUH; (PUTYPBI, UMEIOIeH IIEHTP
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20 | Tomorerus.
[MomobGue duryp

IToBTOpeHMe
W cUcTeMaTU3aL s
y4eOHOro MaTepmasa

CUMMETPHUH; MOAO0OHBIX (PUTYD;

ceolicmea: MBUKEHUSsI, ITapaAAeABHOT'0 IIepeHoca,
OCEBOM CUMMETPHH, LIEHTPAABHON CUMMETPUH, IIOBO-
poTa, TOMOTETHH.

Joka3vieamb TEOPEMBI: 0 CBOMCTBaX [1apasA€ABHOTIO
IIEpEeHOCa, OCEBOM CUMMETPHH, LIEHTPAABHOM CUIMMET-

K pHH, IIOBOPOTA, TOMOTETHUH, 00 OTHOIIIEHUH IIAOIIIA-
OngOAI\I;HgH [eH moqoOHbBIX TPEYrOABHUKOB.
Ta No
paboTa [Ipumenams U3ydeHHBbIE OIIPEEACHHNS, TEOPEMBI
U (pOPMyABI K PEIIeHUI0 33129
IToBTOpeHnmne

W cUCTeMaTU3auus
y4eOHOro MaTepmasa

YrnpaxkHeHUd OAs
TIOBTOPEHHS Kypca
9 Kaacca

HroroBad KOHT-
poAbHasI pabora




PekomeHaaunm No ocHalleHuto y4ebHoro npotecca

Ocuamenne mporecca o0ydeHHsS T'eOMEeTpPHH obecreduBaeTcd
OHUOAMOTEUIHBIM (POH/IOM, ITEUATHBIMI [IOCOOHSIMH, 8 TAKIKE HH-
dopMaIMOHHO-KOMMYHHUKATUBHLIMU CPEeACTBAMHU, SKPAHHO-
3BYKOBBIMH ITPUOOpPAMH, TEXHHYIECKUMI CPEACTBAMHU O0yde-
HUS, y4eOHO-IIPAKTUYECKUM H y4eOHO0-Aa00paTOpHBIM 000pYyI0-
BaHHEM.

3  BubnunoteuHbii GoHA,

Hopmamuenble aOK'yMeHmbl

1. ®enepasbHbBIH TOCYIAPCTBEHHBIH 00pa30BaTeABHBIN CTaH-
apT OCHOBHOTO O0IIeTO 00pa30BaHUsI.

2. TlpumepHbIEe IpOrpaMMbl OCHOBHOTO ODIIIETO 00pa30BaHHUS.
Maremaruka. (CrapmapTbl BTOPOTO IIOKOA€HUS.) — M. :
[Tpoceemenue, 2010.

3. ®opMupoOBaHNE YHUBEPCAABHBIX YIEOHBIX AeHCTBUH B OC-
HOBHOI ITIKOA€ : cucTeMa 3amanmii / A.I. Acmoaos, O.A. Ka-
pabanoBa. — M. : IIpocsetenue, 2010.

Yye6HOo-Memoduyeckuii KomMn/jaekm

1. TeomeTpus : 7 Kaace : YIeOHUK [IAS yUaIIIXcs 0011ieo0paso-
BaTeAbHBIX yupexaeHuii / A.I. Mepaasak, B.B. TloaoHckui,
M.C. dgup. — M. : Berrana-I'pad, 2012.

2. TeoMeTpud : 7 KAACC : AUOAKTHIECKUE MATEPHAABI : ITOCOOUe
OAS yY9ammxcs o00Ieo0pa3oBaTeAbHBIX yUYpekaeHUuH /
A.T. Mep3aasak, B.B. TIloaouckuii, E.M. PabunoBud4,
M.C. dxup. — M. : Berrana-I'pad, 2013.

3. T'eometpus : 7 Kaacc : pabouune Terpamau Ne 1,2 / A.T. Meps-
Ak, B.B. TToaouckuii, M.C. dxup. — M. : Berrana-I'pad,
2013.

4. Teomerpus : 7 Kaacc : MeToaudeckoe 1mocobue / E.B. Byiiko,
A.T. Mep3agxk, B.B. IToaonckuit, M.C. dxup. — M. : Benra-
Ha-I'pad, 2013.
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10.

11.

12.

FeoMeTpus : 8 Kaacc : yIeOHUK [IAS YIAIIHMXCsT 00111eo0pa-
30BaTeAbHBIX yupexaeHut / A.I'. Mep3aak, B.B. IToaon-
ckuii, M.C. dxup. — M. : Beurana-I'pad, 2013.
FeomeTpusa : 8 Kaace : AUMAKTHYECKHE MaTepPHAaAbI : II0CO-
Oue mas yJarmxcs od1ieobpa3oBaTeAbHBIX OpraHu3alii /
A.T. Mep3aak, B.B. Iloaonckuii, E.M. PabuHoBuY,
M.C. Sdxup. — M. : Berrana-I'pac, 2013.

TFeomeTpus : 8 Kaace : padoune Terpamu Ne 1, 2 / AT. Meps-
AgK, B.B. TToaouckuii, M.C. dxup. — M. : Bearana-I'pad,
2013.

TF'eomerpus : 8 Kaacc : meToaudeckoe rocobue / E.B. Byriko,
A.T. Mepaagk, B.B. I[Toaouckuii, M.C. dxup. — M. : Ben-
TaHa-I'pad, 2013.

FeomeTpus : 9 Kaacc : yI9eOHHK AT YIAIIUXCS 00I1Ieoopa-
30BaTeAbHBIX opranusanuii / A.I'. Mep3aak, B.B. [Toaon-
ckuii, M.C. Slkup. — M. : Benrana-I'pad. (FoToBuTCS K
BBIITYyCKYy B 2014 r.)

l'eomeTpusa : 9 Kaace : AUOAKTHYECKHE MATEPHAABI : TTIOCO-
Oue mas yJarmxcs odeobpa3oBaTeAbHBIX OpraHu3aluil /
A.l. Mep3aak, B.B. Iloaouckuii, E.M. PabuHoBudY,
M.C. dxup. — M. : Benrana-I'pad. (loroBUTCH K BBIIYCKY
B 2014 r)

Teomertpus : 9 Kaacc : paboune Terpamu Ne 1, 2 / AT'. Meps-
Ak, B.B. TToaouckuii, M.C. dxup. — M. : Bearana-I'pad.
(ForoBuTCH K BBHIMYCKYy B 2014 1.)

Teomertpus : 9 Kaacc : meTomudeckoe rocobue / E.B. Bytiko,
A.T. Mep3aagaxk, B.B. [Toaorckuii, M.C. dxup. — M. : Ben-
TaHa-I'pad. (ForoBuTCH K BhIITycKy B 2014 1.)

CnpagouHble Nnoco6usi, HaQy4YHO-NonyAsipHas
u ucmopu4eckasi fumepamypa

. Aeaxanos H.X., [lodaunckuti O.K. MaTeMaTHKa : pafflOHHbBIE

oaumMnuanel : 6-11 kaaccel. — M. : [IpocBemenue, 1990.

. I'aspusosa T./[]. 3anuMmareabHass MaTeMaTHKa. 5—11 Kaac-

cbl. — Boarorpap : Yuurean, 2008.

. I'yces B.A. COOpHUK 3a11a4 I10 TeOMETPHH : 5—9 KaacChl. —

M. : Onukc 21 Bek : Mup u o6pazoBanme, 2005.
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8.

9.

Exumosa M.A., Kykun I'.Il. 3amadu Ha pa3pe3anue. — M. :
MITHMO, 2002.

. Jlesumac Il HecrasgapTHbIE 3a1a4U 10 MaTeMaTHUKE. —

M. : MAEKCA, 2007.

Ilepau C.C., llepau B.C. CTpaHUILIBI PyCCKOM HCTOPUH Ha
ypokax MmatreMaTuku. — M. : Ilenaroruka-Ilpecc, 1994.
Hoiia [l Kak pemats 3anagy? — M. : IlpocBemienue,
1975.

®apkos A.B. MaTteMaTU4eCKHe OAUMITHABI B IIIKOAE : S—
11 raaccel. — M. : Apuc-IIpecc, 2005.

Hlapbsieun H.P., Epeanxicuesa JI.H. HaragmHass reomeT-
pusa. — M. : MUPOC, 1995.

10. SHyukaonedus nast nerewi. T. 11 : Maremaruka. — M. :

ABanrta+, 2003.

11. 4 nosHaw mup : mateMmaruka / coct. A.Il. CaBuH u ap. —

M. : ACT, 1999.

12. http:/ /www.kvant.info/ Hay4dHo-TIOIIyASIpHBIH (PHU3HKO-Ma-

TEMATUYECKUM KYPHAA [IASl IIIKOABHUKOB W CTYIEHTOB
«KBanuT™.

EJ  NevaTHble nocobun

1. TabAuIIbI ITO TEOMETPUU AT 7—9 KAACCOB.

2. TlopTpeThl BBIIAIOIIMXCS AeATeAcH B 00AACTU MATEMATHUKH.
(3 TexHunueckue cpeacTsa

obyuyeHus

1. Kommnrrorep.

2. MyAbTHUMEIHUAIIPOEKTOP.

3. OkpaH (Ha IITATUBE UAU HAaBECHOM).

4. UHnTepakTUBHasg OOCKA.
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YyebHo-npaKTUyeckoe
n yyebHo-nabopaTopHoe obopyaoBaHue

[locka MarHUTHas C KOOPAMHATHOM CETKOM.

Habop reomeTpriecKux (pUTyp (ZEMOHCTPAIMOHHBIN U pa3-
JaTOYHBIH).

HabGop reoMeTpHUIecKUX TeA (IEMOHCTPAIIMOHHBIN U pas/ia-
TOYHBIH).

KoMIaeKT 4epTEKHBIX HHCTPYMEHTOB (KAACCHBIX B pas3ia-
TOYHBIX): AMHEWKa, TPaHCIOPTHUP, yroabHUK (30°, 60°),
YTOABHUK (45°, 45°), IUPKYAB.
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