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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma o npenmety «I'eomerpusi» 6a3oBoro ypoBHs ais o0yqarommuxes 10 —
11 kyaccoB cocTaBieHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHBIX JOKYMEHTOB:

- @denepanbHoro 3akoHa OT 29 nexadps 2012 rox Ne 273 - @3 «O6 oOpa3oBaHuu B

Poccuiickoit denepanum» (ct.2, 11.9);

- @denepalibHOTO TOCYAapCTBEHHOrO0 00pa30BaTENbHOTO CTaHAApTa CpeIHEero oOIlero

oOpa3oBaHus, yTB. mpukazom MunoOpHayku Poccum ot 17.05.2012 Ne 413, pemakmus c

u3meneHusMu Ne 732 ot 12.08.2022, ¢ usmenenusimu ot 27.12.2023 (IIpuka3z MuHnpocBemieHus

Nel1028);

- ®denepanbHON 00pa30BaTEIBLHON MPOTPaMMBI CpeHEro olmiero odpa3zoBaHus (IIPUKa3

Munuctepcra npocsenienus: Poccuiickoit @eneparuu ot 18.05.2023 Ne371, 3apeructpupoBan

12.07.2023 Ne74228) c uzmenenusimu ot 01.02.2024 (mpuka3z MunnpnocsemenusiNe62), ¢

n3MeHeHusMu ot 19.03.2024 (npuka3 Munnpocsemienus Nel71);

- @denepallbHOTO TEpeyHsT Y4YeOHUKOB, PEKOMEHJIOBAaHHBIX K HCIOJNb30BAHHIO B

00pa30BaTeNbHbIX YUPEKACHUSIX, PEATU3YIOUINX MPOrpaMMbl 00IIET0 00pa30BaHUs U UMEIOIINX

roCy/1apCTBEHHYIO akKpenuTanuo, Ha 2024-2025 y4eOHbIN rof;

- I'onoBoro kanenmapHoro yueOHoro rpadpuka MBOY «I'mvuaszmst Ne8» ma 2024-2025

y4eOHBIN TOJ;

- [Tonoxxenus o pabounx mporpamMmax y4eOHBIX TPEIMETOB, YUeOHBIX KYpCOB (B TOM UHKCIIe
BHEYPOUHOI1 J1eATeNbHOCTH), yueOHbIX Moayselt B MBOY «I'umuazust Ne8»;

- OcnoBHo#t oOpazoBarensHO# iporpammbl COO MBOY «I'mmHazust Ne8».

Peammzanus porpaMmaI obecreynBaeT OBJIaACHUC KIIIOYCBBIMKU KOMIICTCHIMAMU,
COCTaBJIAIOIIUMH OCHOBY JIsI CaMOpPAa3BUTUA W HCIIPEPBIBHOTO O6pa30BaHI/I$[, OCJIOCTHOCTD
O6H.ICI(y.TIBTypHOFO, JINYHOCTHOT'O 1 TTO3HABATCJIBHOI'O PA3BUTHA JINYHOCTH o6yqa}om1/1xc;1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETpHHM Ha YpPOBHE CpEIHEro oOIIero oOpazoBaHM
00ycJIOBJIeHa NPAKTUYECKOH 3HAYUMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TeOMETPUH B HANpPABICHUU JMYHOCTHOTO PA3BUTHUS OOYYaIOIIUXCs, (OPMHUPOBAHUS
(YHKIMOHATIBHON MaTeMaTHYeCKOW TI'paMOTHOCTH, HM3Y4YEHHUs IPYTrUX Y4eOHBIX JUCLHUIUIMH.
PazBute y oOyuaromuxcsi MpaBWIbHBIX MPEJCTABIEHUNH O CYIIHOCTH U TMPOMCXOXKJIEHUU
FeOMETPUUECKUX a0CTpaKIMi, COOTHOIIEHUH PEAlbHOTO M HAEaJIbHOT0, XapaKTepe OTPa’KeHUs
MaTE€MaTH4YeCKOW HAayKOM SIBIEHWH U IPOLIECCOB PEATbHOIO MUpa, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJM MAaTeMAaTHYECKOrO MOJEIMPOBAHMS B HAYYHOM IIO3HAHMM WM B IPAKTHUKE
crocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MMPOBO33PEHHUS YydalUXcs, a TakkKe KadyecTB
MBILIEHHSI, HEOOXOANMBIX JUISl afjalTallii B COBPEMEHHOM OOIIECTBE.



['eomeTpust siBIsieTCss OMHMM W3 0a30BBIX MPEAMETOB HA YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMsi, TakK Kak o0OecreuuBaceT BO3MOXKHOCTh  M3YUYEHHS KaK  JUCHUILUIUH
€CTECTBCHHOHAYYHOW HAIPaBJIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MebIuieHue, (GopmMupyeMoe Mpu H3YYCHHUH OOYYAFOIIMMUCS TMOHSTHHHBIX
OCHOB TE€OMETPHHM M ITIOCTPOCHUHU IICTIOYKU JIOTHUYECKUX YTBEPXKIACHUH B XOJE€ pPEIICHUS
TEOMETPUUYECKHX 3aJlad, YMEHHE BBIJIBUTaTb W OINPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YIOTCS IPY PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUeHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JIEATETLHOCTH YejoBeka. OpueHTaIs YeJIOBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €T0 COIIMAIBHOTO OBITHSA, (pOopMa OTpaKeHHsI OKPYXKAIOIIET0 MUPA, YCIOBHUE YCIICIIHOTO
MMO3HAHUS i aKTHBHOI'O npeoOpa3oBaHUs JICMCTBUTCIIEHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3aMu 0ObEIUHSET pa3HbIC BUABI YICOHOW U TPYJOBOU NEATEIHHOCTH,
SABJISICTCS OJHUM U3 MPOGECcCHOHATBHO BAXKHBIX KA4yeCTB, IMOITOMY aKTyaJlbHa 3ajada
dbopmupoBaHUs y 00yUJaIOIIMXCSA TPOCTPAHCTBEHHOT'O MBITINICHUS KaK PA3HOBUIHOCTH 00Pa3HOTO
MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUUECKOW IEATEIHHOCTH IO
MHOTHM HampaBJICHUSIM.

[lens ocBoeHUst mporpaMmMbl yueOHOTro Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00y4dEHUS
— o0mieobpa3oBareabHOe W OOLIEKYIbTYpHOE pa3BUTHE OOYYarOIIMXCS 4Yepe3 obOecredeHue
BO3MOYKHOCTH TPHOOPETCHHUS M WCIOJIb30BAHUS CHCTEMAaTHYECKHX I€OMETPUUYECKHX 3HAHUU U
JIeicTBU, cieln(PUUHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEIIHOTO MPOAOHKEHUS 00pa30BaHUs 110
CHEINALHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOIb30BAHHUEM I€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM ypOBHE MpeIHA3HAYSHA AJIs1 00YUaIONINXCs CpeaHEeH
IIKOJIbI, HE WCHBITHIBABIINX 3HAYUTENTHHBIX 3aTPYAHCHHUNH HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus. Takum oOpazoMm, oOydaromuecs Ha 06a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIUE
MaTeMaTU4YeCKHe YMEHUS, CBSI3aHHbBIE CO CIIeU(PUKON TeOMETPUHN U HEOOXOIUMBIE /IS )KMU3HU B
COBpeMeHHOM o01ecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh U3YyYUTh T€OMETPHIO Oojee
IyOOKO, €CIM B JajdbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUUYECKUX 3HAHUSAX B
pohecCuOHATbHON NeSTENbHOCTH.

JocTkenne e OCBOSHUSI TPOrpaMMBbl 00ECTIEYMBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anay. [IpuopureTHpiMU 3a1auamMu ocBoeHus Kypca «I'eomerpun» Ha 6a30BoM ypoBHE B 10—11
KJIaccaX SIBIISFOTCS:

* (opMupoBaHHE NPEICTABICHUS O TEOMETPHUM KaK YacTh MHPOBOM KYJIbTYpbl MU
OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

® q)OpMI/IPOBaHI/Ie NpeaACTaBJICHHA O MHOIOIpaHHHUKAax W TCJIaX Bpall€HUA KaK O
BaKHEHUIIINX MaTeMaTHUECKUX MOZCIIX, MMO3BOJIAIOIMIUX OMUCBLIBATH U U3Yy4YaTb PA3HBIC
SABJICHUS OKPYXAIOMICTO MUPA,

* (QopmupoBaHuE yMEHMs PACIIO3HABATh HAa YEPTEKax, MOJEISAX U B peajbHOM MHpE
MHOTOIPAHHUKH U TeJa BPALLECHNUS;

* OBJQJCHHWE METOAAMHU pELIeHHs 3aJad Ha [OCTPOSHHUs Ha M300paKeHUsX
POCTPAHCTBEHHBIX (DUTYD;

* (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOIPAaHHUKAX W
TeJax BpAIleHUsI U UX OCHOBHBIMH CBOHCTBaMU;



* OBJIQJICHUE aJTOPUTMAaMM DPEUICHUs OCHOBHBIX THIIOB 3a1ad; (POPMHUPOBAHHUE YMEHHS
IPOBOJUTHL  HECIIOXKHBIE  JIOKA3aTEIbHBIE  PACCYXKACHUSA B  XOAEC  pELICHUS
CTEPEOMETPUYECKUX 3aJ1a4 U 3a7a4 C IPAKTUYECKUM COIEPIKAHUEM;

* pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKUX CIOCOOHOCTEN  oOydaromuxcs,
II03HABATEIbHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHHS;

* (dopMmupoBaHHe (QYHKIMOHAIBHOM I'PaMOTHOCTH, PEJIEBAaHTHON I'€OMETPUM: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHSATHI, 00BEKTOB M 3aKOHOMEPHOCTEW B
pEaIbHBIX JKU3HEHHBIX CUTYalMsIX WU NP U3YYEHUU JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh HX Ha S3BIKE
FEOMETPUM U  CO3/1aBaTh T[EOMETPUYECKHE MOJEIH, IPUMEHITb OCBOEHHBIM
FEOMETPUUECKUN ammapar Juisl pelleHUs [PaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
WUHTEPIIPETUPOBATh U OLICHUBATH I1OJIy4CHHBIE PE3YJIbTATHI.

OTnu4uTeNnbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIKOUYEHUE B KYpC CTEPEOMETPUH B
Hayajie ero U3y4eHus 3ajay, pellacMbIX Ha YPOBHE MHTYMTHUBHOIO IIO3HAHMS, U ONPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMHU, YTO CHOCOOCTBYIOT DPa3BUTHUIO JIOTMUECKOTO MU
IIPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJUPYET MPOTEKAHHE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JaJIbHEUILIEMY U3YYEHHUIO NIPEAMETA.

[Ipeanourenue oOTHAETCS HAISAHO-KOHCTPYKTMBHOMY METOLy OOY4YeHHs, TO €cThb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-NIPAKTUYECKOU
JEATEIbHOCTH. Pa3BUTHE IPOCTPAaHCTBEHHBIX IPEICTABICHUN Y yUalIUXCs B Kypce CTEPEOMETPUHN
IPOBOJUTCS 3a CU€T pelIeHMs 3aJad Ha CO3/laHUe IMPOCTPAHCTBEHHBIX O00pa3oB M 3ajady Ha
ONEepUPOBAHUE TMPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpasza MPOBOAMTCA C OMOPOM Ha
HarJsJHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBHSIX OTBJIEUEHMSI OT HAIJIITHOCTU, MBICIIEHHOTO
W3MEHEHUS €ro UCXOJHOTO COAepKaHUs.

OcHoBHBIE coaepkaTenbHble JHHUKM Kypca «leomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMple U IIIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «BekTops! n
KOOpJMHATHI B ITpocTpaHcTBe». DopMupoBaHue IOTHUECKUX YMEHUHN pacripeesnsieTcsl He TOJIbKO
MO0 COJEP)KATEeIbHBIM JIMHUSIM, HO M 1O TojaM OOydYeHHUs Ha YpOBHE CPEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 0Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmbl, pacipeAeaEHHbBIM 10 ToJIaM 00Y4YeHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4yToObl ~ OBJQJICHME TIEOMETPUYECKHMMH TOHATUSMHU W  HaBBIKAMH  OCYILECTBIISIOCH
M0CJIEI0BATEIBHO U IOCTYNATEIbHO, C COOII0IEHUEM NTPUHIINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HaHUS BKJIIOYAINCh B OOMIYI0 CHCTEMY TIE€OMETPUYECKHX IpeACTaBIeHUl o0yuaromumxcs,
pacumpsis ¥ yriayossis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI' O KYPCA B YYEGBHOM IIVIAHE
Ha u3yuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kiacce u 2 yaca B Henento B 11
KJ1acce, BCEro 3a JiBa roga oOyueHus - 136 y4eOHBIX yaca.

COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KJIACC



IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUA cTepeoMeTpun. Touka, npsmMas, II0CKOCTb, MpocTpaHCTBO. [ToHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionokeHue mpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKkpemuBamomuecss npsmele. I[lapauienpHOCTP NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJulebHbIE IIPSIMBIE B IIPOCTPAHCTBE; MAPAIUICIBHOCTh TPEX MPAMBIX; IapalICIbHOCTh
IPSAMOM M INIOCKOCTH. YTJIbI C COHAIPABJICHHBIMM CTOPOHAMH; YIOJd MEXAYy MNpPSAMBIMH B
npocrtpaHcTBe.  [lapamnenbHOCTH  IUIOCKOCTEH: — HapajlesibHble  IUIOCKOCTH;  CBOMCTBA
napajieNIbHBIX IocKocTel. [Ipocreiimme npocTpancTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPAdIP,
KyO, mapajuieNenuIe]; MoCTPOSHNE CeYCHU.

[TepieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTU: NEPIEHINKYIJIAPHBIE IIPSAMBIE B IPOCTPAHCTBE,
IpsIMblE NApaJuICIbHBIE U NEPIEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK NEPHEHAUKYISIPHOCTH
IIPSIMOM U IJIOCKOCTH, TEOPEMA O NMPSAMOU NEPIEHIUKYIIPHON IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
yroJl MEXAY IpPSIMOW M IJIOCKOCTBIO; IBYTPaHHBINA yroJl, JIMAHEWHBIM Yroj JABYIPaHHOIO YIJIA.
IlepnieHUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 TUNIOCKOCTH, PACCTOSHUE OT MPSIMOU 10
IUIOCKOCTH, HPOEKIHsT (UIrypbl Ha IUIOCKOCTb. llepmeHauKyIspHOCTh IIOCKOCTEH: MpHU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

MHOTOrpaHHUKH

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPaHHHUKA, BBIIYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrospHas npusma; rpaHu
Y OCHOBaHMS NMPU3MBIL; IpsIMast U HAKJIOHHAs MPU3MBbL; OOKOBasl M TOJIHAs TOBEPXHOCTh MPU3MBIL.
ITapayenenunesn, NpsAMOYTOIbHBIN MapajuleNIeNUIe U ero cBoucrsa. [Iupamuna: N-yrompHas
nupamMpia, TpaHM M OCHOBaHHE NUPaMUIbl; OOKOBas M TOJHAs IOBEPXHOCTb MUPAMUJIBI;
IpaBWIbHAasg M YCEUYEHHas NUpaMUJa. OJIEMEHTbl NpHU3Mbl M Nupamuabl. [IpaBuibHbIE
MHOTOI'PAHHUKHU: IOHATHE IPaBUIBLHOIO MHOIOTPaHHUKA; IIpaBUJIbHAS NpU3Ma U IPaBUIbHAs
nUpaMu/ia; MpaBUIbHAS TPEYroJibHAs MUPaMUa U IPaBUIIbHBIN TeTpadp; Ky0. [IpeacraBnenue o
MPABWJIbHBIX MHOTOTPaHHHUKAX: OKTa’Ip, 10JeKadp U ukocasap. CedeHus MpuU3Mbl U TUPAMHUIBL.

CuMMeTpHusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuax, napaieienurneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [Tnomans 6oxoBoit
MIOBEPXHOCTH U MOJIHOW MMOBEPXHOCTH MPSAMON MPU3MBI, IUIOIIAb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MpsIMOM mpu3Mbl. [lnomans 60KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABHIBLHON
MUPaMHU/JIbI, TEOpEMa O MJIoMAAH yeceu€HHo nupaMuibl. [lonstue 06 06béme. OOBEM MUpaMuIbl,
IIPU3MBI.

[Tono6usie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAIIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[{umHapuyeckass TMOBEPXHOCTb, OOpa3ylollue MMIMHIPUYECKONH IOBEPXHOCTH, OCh
[WIMHAPUYECKON ToBepXHOCTH. LIumuHap: ocHOBaHMS 1 OOKOBasi MOBEPXHOCTh, 0Opa3yrouias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.



KoHnueckass moBepxHOCTb, 00Opasyrolye KOHHYECKOW IMOBEPXHOCTH, OChb W BEpLIMHA
KOHHYECKO moBepxHocTr. KoHyc: ocHOBaHKE U BepIInHa, 00pa3yroiias ¥ 0Ch; IUIOIIAs O0KOBOI
U TIOJTHON MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 00pa3yrolliue W BHICOTAa; OCHOBAaHUS U OOKOBas
IIOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMAIb IMOBEPXHOCTH cdepbl. BizanmHoe
pacronioxkeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTH. Pa3BépTka uMHApa U KOHYycA.

KomOuHanmu Tten BpallleHHs M MHOI'OIPaHHMKOB. MHOIOIpaHHMK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAIIEHUS.

[Tonsitue 006 o00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 oO0BEME
IPSMOYTOJIBHOTO Napajienenunena u cieactsus u3 He€. O0bEM unuHapa, konyca. O6béM mapa
U TUTOIIA b CEPHI.

[TonoGHble Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOUIAIIMU TIOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss nuIuHApa (MapauleIbHO M MEPIEHAMKYISAPHO OCH), CEUeHHs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTy U B mpocTpaHcTBe. CI0XKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. PasnokeHue BekTopa IO TPEM HEKOMIUIAHApHBIM BekTopam. IIpaBumiio
napajuienenunena. Pemienue 3aaa4, CBI3aHHBIX C IPUMEHEHUEM MPaBUJI AEUCTBUN C BEKTOpaMH.
IIpsmMoyronbHas cucrema KoopauHAaTr B IpoctpaHcTBe. Koopamuatel Bektopa. IIpocreimme
3a7a4yl B KOOpAMHATax. YTosl MexIy Bekropamu. CKansipHOe MNpOU3BEIACHHE BEKTOPOB.
Bolunicnenue yrioB Mexay NpSMBIMH U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pEeLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yNbTaThl OCBOCHHS MHpOrpamMMbl ydyeOHOro mnpeamera «MaTeMmaTHKay
XapakTepusyrorcs: I'paxaaHcKoe BOCIIUTaHHUe:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM TMO3MLIUHM OOyYaroIerocss Kak akTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUHUCKOro OOIIecTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAax
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHHH, TpOLEAyp TpaxJaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHUEM B3aMMOJEHCTBOBATh C COLMAIBHBIMM WHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMSIMU M Ha3HAUEHUEM.

IIaTpuoTnyeckoe BocnUTaHUE: CHOPMUPOBAHHOCTHIO POCCHHCKOM  TIpakJaHCKOU
WUJECHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIEMY POCCHUICKONM MaTEMAaTHUKH, LIEHHOCTHBIM
OTHOILIEHUEM K IOCTHKEHHUSM POCCUICKUX MATEMATUKOB M POCCUICKON MaTEMaTHYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrMX HayKaX, TEXHOJIOTHX, Chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIGHHOCTEH pPOCCHICKOTO Hapoaa; cpopMHUPOBAaHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBENICHHS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTYDKEHUIN HAYKH M JIEATEIIbHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJa/a B MOCTPOCHHE
YCTOMYMBOTO OYIYIIETO.



JcTeTnUecKoe BOCIIUTAaHNE:

OCTCTUYCCKHUM OTHOIICHUCM K MI/Ipy, BKJIFOYas 3CT€TI/IKy MATCMATHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pEHMICHUH, pacCyXIEeHUH; BOCIPUUMYUBOCTBIO K
MAaTCMATHYCCKUM aCIICKTaM paSHI/I‘-IHBIX BHUI0OB I/ICKyCCTBa.

du3nyeckoe BocnuTanue: cHOPMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHUYECKHe
3HAaHUS B MHTEpecax 3[0pOBOro M 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 30pOBbIO (3I0pOBOE NHUTaHHE, COaJaHCUPOBAHHBIA pEXHUM 3aHATUA M OTAbIXA,
perynsipHasi (u3MuUecKash aKTUBHOCTB); (DU3MYECKOTO COBEPIICHCTBOBAHUSA, TPH 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEIILHON J1eATeNIbHOCTRIO. Tpy/aoBoe BocIMTaHHe: TOTOBHOCTBIO K TPYAY,
OCO3HAHMEM LEHHOCTH TPYAOJIIOOMS; MHTEPECOM K DPa3IUUHBIM chepaM mpodeccrOHaTbHON
NEeSITeIbHOCTH, CBSI3aHHBIM C MAaTeMaTHMKOW H €€ MPHIOKEHHSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBII BeIOOp Oymymiel mpodeccuu U peain30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YEeCKOMY OOpa30oBaHHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4
MaTeMaTHYECKON HAMpPaBICHHOCTU. JKOJIOrH4ecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPbl, TOHUMaHUEM BIHUSHUS COIIHAIBHO-

HYKOHOMHYECKUX MPOIECCOB HA COCTOSHHUE IPHUPOJHONW M COLMAIBHOM Cpeabl, OCO3HAHHWEM
ro0abHOTO  XapakTepa JKOJOTHYECKHMX  TMpoOIeM; OpHeHTanmued Ha  IpHUMEHEHHE
MaTeMaTHYECKUX 3HAHWU UIS pEeIIeHUs 3a7ad B 00JacTH OKPY)KAIOUIeH Cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OI[EHKU UX BO3MOXHBIX IOCIEICTBUIN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKU, TOHUMAaHUEM MaTeMaTH4YeCKON HayKH Kak chepbl
YeJI0BEYECKOM JeATeNbHOCTH, 3TAaloB €€ Pa3BUTHUS U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIM3ALINY;
OBJIa/ICHUEM SI3bIKOM MaTEMaTUKH M MAaTEMaTHUECKON KyIbTYpOM Kak CpeICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATH MPOEKTHYIO M UCCIIEI0BATEIbCKYIO AE€ATEIbHOCTh MHIUBUYATIbHO U
B TpyIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC pe3ybTaThl OCBOCHHS MPOrPaMMbl yueOHOTO mpeaMeTa «MaTeMaTuka
XapaKTEePU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCATbHBIMH  HO3HABAMENbHLIMU  OClCEUIMU,
VHUBEPCAbHOIMU — KOMMYHUKAMUBHLIMU — OUCMBUAMU,  VHUBEPCATbHLIMU — pe2yIsimUEHbIMU
OelicmeusimMu.

1) Vuusepcanvhvie nosnasamenvhble oelicmsusi, obecneuusarom Gopmuposarue 6a308uix
KOZHUMUBHBIX NPOYECCO8 00YUAIWUXCs (0CB0EHUE MEMOO08 NOZHAHUSL OKPYICAIOUE20 MUpA,
npUMeHeHUe T02UHeCKUX, UCCIe008ameNbCKUx onepayuil, ymeHui pabomams ¢ uHgopmayuetr).
ba3oBble Jiornueckme AeCTBUSA:

* BBUIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MOHSATHI, OTHOIICHUH MEXIy MOHATUAMH; (POPMYJIHUPOBATh OMPEACICHUS MOHITHI;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS sl 0000IICHHUS
U CPaBHEHHUSI, KPUTEPHUHU TIPOBOJMMOTO aHAJIH3a,

*  BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHBIE,



BBIABJIATH MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IPOTUBOPCHUUS B (baKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX; IpengaraTb KPUTEpUU MAJIsl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUH (IpsMble
U OT TMPOTUBHOIO), BBICTpaUBaThb AapryMEHTALMl0, IPUBOJUTH HPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

BBIOMpATh CIOCcO0 pemieHus y4eOHOM 3amauu (CpaBHMBAaTh HECKOJBKO BapHaHTOB
peleHus, BEIOUpaTh HanOosee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBUA:

UCIIOJIB30BaTh  BOINPOCHI ~ KaK  MCCIENOBATEIIbCKUA  HMHCTPYMEHT  IIO3HAHWS,
(dopMynHpoBaTH BOMPOCHI, (PUKCUPYIONIHE MTPOTHBOPEUNE, MPOOIEMY, YCTaHABIUBAThH
UCKOMOE U JaHHOe, (OpPMHPOBATH TUIOTE3y, APryMEHTUPOBaTh CBOIO IO3HIIMIO,
MHEHHE;

MMPpOBOAUTL CaMOCTOATCIBHO CHJIaHI/II)OBaHHI)II\/JI OKCIICPUMCHT, HCCICAOBAHUC 11O
YCTAHOBJICHHUIO O0COOEHHOCTEH MaTeMaTH4YECKOIro 06’bCKTa, SBJICHUA, IIpoLecca,
BBISIBIICHUIO 3aBUCUMOCTEH MCKAY O6’beKTaMI/I, SIBJICHUAMU, IIPOLCCCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh 0000IIEHHWS ¥  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOJECHUS, UCCIEOBAHUS, OLIEHUBATh TOCTOBEPHOCTh MOJYyUYEHHBIX
pEe3yNIbTaTOB, BHIBOJIOB U 000OIICHHMIA;

IMPOTrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUEC MMPOUCCCA, a TAKIKC BBIIBUTATh IMPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH Ae(PUINUTHI MHPOPMAIUH, JTaHHBIX, HEOOXOUMBIX JJI OTBETa Ha BOINPOC U
JUISL peLLICHUs 3a1a4H;

BbIOMpaTh MH(OpMAIMIO M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh U HMHTEPHPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HopM
IIPE/ICTABIICHUS,;

CTPYKTYpUpOBaTh HMH(QOpPMAIMIO, NPEACTaBIATh €€ B  pa3lnyHbIX  (dopMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Yuueepcanvhvie KOMMYHUKAMUGHbBIE OclicmEus, 00ecneuusarm c@hopmMuposanHoCnb

COYUAJIbHbIX HABBIKO6 06y1laIOWMXC}1.

Oomenne:

BOCTIPUHUMATH U (OPMYITUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU U IENSAMU
oOlIeHus; SCHO, TOYHO, IPAaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelIeHUs 3a]jaul, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;



B X0/ 00CYXJIEHHs 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOIIEMBI,
perraeMoi 3a/1auu, BEICKa3bIBaTh MJICH, HAIICJICHHBIC HA TIOMCK PELICHUS; COITOCTABIISATH
CBOM CYXKACHUS C CY)KICHHUAMH JIPYTUX YYaCTHUKOB IUaJora, OOHapy>KUBATh paziIHyKe
U CXOJICTBO IO3UIMI; B KOPPEKTHOH (opme (GopMynnpoBaTh pa3HOIIACHS, CBOU
BO3PAXKCHHUS;

NPEICTaBIATh PE3yIbTAThl PEIICHUS 3a/1a4H, SKCIICPUMEHTA, UCCIEI0BAHNUS, TIPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHUS C Y4ETOM 3374 NPE3CHTALMH U
0COOCHHOCTEH ayUTOPHH.

CoTpyaHuuecTBo:

IOHUMAaTh U UCMOJIb30BATh IPEUMYILECTBA KOMAaHHON U MHIUBUYaIbHON pabOThI IpH
pPCIICHUN y‘I€6HI)IX 3aaa4, IpUuHUMATh LECJIb COBMECTHOH ACATCIIbBHOCTH, IIJIAHUPOBATH
OpraHM3all0 COBMECTHOW paboThl, pacupelensTb BUIbl padoOT, JOroBapuBaTHCA,
00CcyX1aTh MPOIECC U Pe3yJbTaT padboThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CykaeHns, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBbI» U UHBIE); BBIMOIHATH CBOIO YaCTh PaObOTHI M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTUMH YJ€HaMHU KOMaH/]Ibl; OLICHUBATh KAYe€CTBO CBOETO BKJIajJa B OOIIMI IPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvhvle pezyniamusnsie deiicmeus, obecneuusarom opmuposanue cMulCi08biX

YCmMAaHOB0OK U JHCUSHEHHbIX HABLIKOG IUYHOCTIU.

Camoopranusaunus:

COCTaBJIATH IJIaH, aJlTOPUTM DPEILIEHUS 3aJlauM, BBIOUPATh CIOCO0 pelIeHUs ¢ y4ETOM
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAaIIUH.

CaMOKOHTpPOJIb:

BJIAJ€Th HABbIKAMU IIO3HABATEJIbHOM pe(rueKcur Kak OCO3HAHUS COBEpIIAeMbIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX Ppe3ylbTAaTOB; BIAJETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yjbTaTa pElIeHUs MaTeMaTH4eCKOn
3a/1a4i;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NpPU PEIIEHUHU 3a/laul, BHOCUTH
KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HallIEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3ylbTaTa LEIM U YCIOBUSAM, OOBSCHATH NPUYMHBI
JOCTHKEHUSI WJIM HEIOCTH)KEHUS PEe3yJIbTaTOB JAESITEIbHOCTHU, HAaXOJUTh OIIUOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, PsAMasi, INIOCKOCTb.

IIpuMeHATH aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUYECKUX

3a1ad.



OnepupoBaTh TOHATHSAMH: TAPAIUICTBHOCT W MEPIEHAUKYISIPHOCTh TPSMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JIBYTPAHHBIA yroJ, TpaHU JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJla; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajayCcHas Mepa JIBYTPAaHHOTO yriia.

OnepupoBaTh MOHATHSIMU: MHOTOTPAaHHHK, BBIMYKIBIM W HEBBITYKJIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, IPaBUIIbHBIA MHOTOIPaHHHK.

Pacrnio3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAaHHHMKOB (ITUpaMUJIa; MPH3Ma, MPSMOYTOJIbHBIN
napajuienenumnes, Kyo).

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS IS KiIacCH(UKAIMH
(BBIITYKJIBIE ¥ HEBBINYKJIBIC MHOTOTPAaHHUKH, NPABWIBHBIC MHOTOTPAHHUKH; TPSIMbBIC H
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIUIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Yys METO/I CIIEI0B.

Ctpouth cedyeHHs MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEpTEXH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHNUE T€OMETPUUYECKUX BEIMYHH 10 00pa3liaM WM ajlrOpUTMam,
IPUMEHSISI U3BECTHBIE AHAJIUTUYECKUE METOJbl IPU PELICHUM CTaHJAPTHBIX MAaTEeMATUYECKUX
3a/1a4 Ha BBIYMCIECHUE PACCTOSHUNA MEXAY IBYMs TOUKAMM, OT TOUKH JI0 MPSAMOH, OT TOUKHU /10
IUIOCKOCTH, MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYHMH 110 00pa3laM Win alroputMam,
NPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJbl MPHU PELIEHUH CTaHAAPTHBIX MaTEeMaTHYECKUX
3alad Ha BBIUMCJIEHHE YIJIOB MEXAY CKpEIIMBAIOIIMMUCA TNPSIMBIMH, MEXKIY MNpSAMOM U
IUIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M MIJIOLIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMYII; BBIYUCIATh COOTHOIIEHUS MEXy TUIOINAsIMU TOBEpXHOCTEH, 00BEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb MNOHATHAMHM: CHMMETPHUsSI B IIPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTb
CUMMETPUHU; HEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekarp, npeoOpa3oBeIBaTh U UHTEPHPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[IpumensaTh reoMmeTpuueckue (axkThl [UIsl PpELIeHHs CTepEeOMETPHUYECKHX 3ajad,
MpEeoJIaraloliuX HECKOJIbKO IIaroB PElIeHUs, €CIM YCJIOBHsS NMPUMEHEHHUs 3aJaHbl B SIBHOM
dbopwme.

[IpumeHsTh MpocTeiIMe MpOorpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ay.

[IpuBoauTh mHpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh IMOJIydE€HHBIE 3HAHUS Ha IMPAaKTUKE: aHAIW3UPOBATh PEAIbHBIE CUTYallUu H
IPUMEHATh  UW3YYEHHbIE IIOHATHS B  TPOLECCE IIOMCKA  PELIEHUS  MaTeMaTU4eCKU
chopMyITHpPOBaHHONW NTPOOIEMBbI, MOJECIUPOBATh peajbHbIE CUTYallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEI0BaTh IOCTPOECHHBIE MOJIENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKHX IMOHATUH U TEOPEM,



arrmapara anre6pr,1; peiaTth NPAKTUYCCKUE 3aJaul, CBA3aHHBIC C HAXOXICHUEM I'COMECTPUUCCKHUX
BCJIIMYHH.

11 KUIIACC

OnepupoBaTh NOHATUAMU: LIUIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolne HUINHIPUYECKOM
MOBEPXHOCTH; LIUJIMHJIP; KOHMYECKass MOBEPXHOCTh, 0Opa3yrolue KOHHYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi moBEpXHOCTb.

Pacnio3naBare Tena BpameHus (WIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CEIMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U MIIOLIAAM TOBEPXHOCTEW TEd BPALLEHUS, T€OMETPUUYECKUX TEN C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPDAaHHMK, BIMCAHHBI B cdepy M ONMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BpaIeHUs.

BbluncnsaTe COOTHOLIEHUS MEXKY IIJIOLIAAsIMU TIOBEPXHOCTEN U 00BbEMaMU MOAOOHBIX TEII.

N300paxkaTh m3y4yaemble (UTYpbl OT PYKH W C TPUMEHEHHEM IPOCTBHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IMJIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (QUIYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHMsI TEJ BPAILLIEHUSI.

W3Brekath, HHTEPIPETUPOBATh M MPEOOPa30BbIBATE UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, MPeCTaBIECHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE AEUCTBHS CIOKEHUS BEKTOPOB, BEIUMTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHHM 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh NOHATHUSMU: JEKApTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYINb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXAY BEKTOpPaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA Ha YHCIIO, YTOJI MEX]y BEKTOPaMH,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[IpumeHsaTh reoMeTpuueckue (akThl IS PpEHICHUs CTEPEeOMETPUYECKUX — 3ajad,
IIPEIIOJIaratoIiuX HECKOJIBKO IIaroB PELIEHUs, €CIM YCIOBHsS NPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

Pemarp nmpocreiiiiye reoMeTpruueckue 3aJaud Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.

Pemarts 3amaun Ha [10Ka3aTeNbCTBO MAaTEMATHMUECKUX OTHOLIEHMH M HAaXO0XKJEHUE
TreOMETPUYECKUX BEJIWYHMH 10 00paslaM WK aaropuTMaM, NMPUMEHssS HU3BECTHbIE METOMbI IpU
pELICHUH CTAaHJAPTHBIX MaTEMAaTHYECKUX 3a/1ay.



[IpuMmeHsTh MpocTEIMe MpOorpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a]1a4.

[TpuBoauTh mpUMEpPHl MAaTEMaTUYECKHMX 3aKOHOMEPHOCTEH B TMPUPOAE U KU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpyMeHsTh MOJIydeHHBIE 3HAHUSA Ha MPaKTHUKE: aHATM3UPOBATh PEaIbHbIE CUTYAllUUu U
OPUMEHSTh U3YYEHHbIE TOHSATUS B  MpOIecce IOMCKa  pPElIeHUS  MaTeMaTH4YeCKH
chopMyJIMPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha S3bIKE T'€OMETPHH,
UCCJIEI0BAaTh IIOCTPOEHHBIE MOJENN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUNH U TEOPEM,
anmapara anreOpbl; pemarh NPaKTHUECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKHIX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
wn porpamMmbI Beero Kontpoabubie | IlpakTnyeckue = o0pa3oBaTe/IbHbIE
padoThI padoThI pecypceel
1 BBenenue B ctepeoMeTpuio 10
) [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 1 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [IeprieHIMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN 19
4 VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10 1
5 MHororpanHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YTJIIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KounuectBo yacos DJIEeKTPOHHBIE
HaumeHOBaHHe Pa3/Ie/IOB H TeM (undposrie)
Ne n/n NPOrpaMMBI B Konrtpoububie | IlpakTnyeckue | 00pa3oBaTe/lbHbIe
cero
padoThI padoThI pecypcel
1 Tena BpaieHus 15 1




O0BEMBI TEN

13

BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE 20

[ToBTOpeHME, 0000MIIECHNE,

cucTeMaTu3alus 3HaHu| 20
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




INIOYPOYHOE IINTAHUPOBAHHUE 10

KJIACC
KounyecTBo 4yacoB JJIeKTPOHHBIE
Jlata uudgposbie
(]
Nen/m | Tema ypoka Kontpoanusie | IlpakTnueckue oOpa3soBaTeJibHbIE
U3yYeHust
Bcero eCVDCEI
padoThI padoThI pecyp
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
1 [TpaBuia n300pakeHust Ha PUCYHKaX: 1 05.09
M300paxKeHHsl III0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUMHBI OTPE3Ka
) [TonsaTust: nepecekarouecs MmI0CKOCTH, 1 07.09
MepeCceKaoIINecs MpsiMasi U TIOCKOCTh '
3 [TonsaTust: nepecekarouecs MmI0CKOCTH, 1 12.09
NepeceKaroImecs npsmasi ¥ II0CKOCTb '
3HAKOMCTBO C MHOTOTpaHHUKAMH,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 14.09
PUCYHKAaX, Ha MMPOCKIIMOHHBIX YePTEeKaX
HavanpHbIe cBeeHus 0 KyOe U mupamMusie,
5 uX pa3BEPTKU U Mojenu. CeueHus 1 19.09

MHOT'OT'PpaHHUKOB




HavanbHbie cBeieHUs 0 KyOe U TUpaMHu/Ie,
uX pa3BEPTKU U Mozaenu. CeueHuns

MHOTI'OIrpaHHUKOB

21.09

KonTpomnpHas padora o teme «OCHOBHBIE
MIOHSITUSL CTEPEOMETPUL

26.09

ITonsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUHN: AaKCHOMBI
CTCPCOMECTPHUU U CICACTBUA U3 HUX

28.09

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

03.10

10

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

05.10

11

B3anMHOE pacniosiokeHUe NpsIMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
napaielIbHbIe U CKPEIINBAIOLINECs
HpsIMBIE

10.10

12

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NTapaljIeIbHLIE IIPSIMBIC B
MPOCTPAHCTBE; MAPALIEITBHOCTh TPEX
MPSMBIX

12.10

13

HapaJ'IJ'ICJIBHOCTB MpsAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJIHCJ'IBHOCTB HpHMOﬁ u
IIJIOCKOCTH

17.10

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

19.10




15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 24.10

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 26.10

17 [TapannenbHOCTH IIJIOCKOCTEM: 0711
napaesbHble IIOCKOCTH :

18 CaoiicTBa napayyIeIbHBIX MIIOCKOCTEH 09.11

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI 1411
Ha TUIOCKOCTH: TETPadp, KyO, :
napasenenumne;|
KoHnTtponbhas pabora mo teme "llpsmbie u

20 MJIOCKOCTH B TIPOCTPAHCTBE. 16.11
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

21 [Toctpoenue ceuennit 21.11
IlepnieHAUKYIAPHOCTD IpsAMOi 151

22 IUIOCKOCTH: MIEPIEHAUKYIISIPHBIE PSIMBIE B 23.11
IIPOCTPAHCTBE
[Ipsimble rapaiieinbHble 51

23 NEePIEeHIUKYIISPHBIE K IIOCKOCTH 28.11

24 [Ipsimble rapaijienbHble 51 3011
NEePIEeHIUKYIISIPHBIE K MIIOCKOCTH '

5 [Ipu3Hak nepneHuKyISIpPHOCTH NPSIMON 1 05.12

5 IJIOCKOCTH 5.

[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U

26 07.12

IIJIOCKOCTH




TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU

21 IJIOCKOCTH 12.12
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

28 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 14.12
IIPSIMOM 10 IIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

29 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 19.12
IPSIMOM 10 IIJIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSHUE

30 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 21.12
IPSIMOM 10 IIJIOCKOCTH

31 VYTI1bl B IPOCTPAHCTBE: YIOJl MEXIY 26.12
IIPSIMOM U IIOCKOCTBIO
JIByrpaHHbIi yroJ, JUMHEUHBIA Yol

32 28.12
JIBYTPaHHOIO yTIjia
JIByrpaHHBIN yroJl, TMHEHHBIN yroj

33 09.01
JBYTPaHHOIO yria
[IepnieHAIMKyYIAPHOCTD INIOCKOCTEN:

34 MPU3HAK TEPIICHIUKYISIPHOCTH IBYX 11.01
IIJIOCKOCTEMN
[lepneHIMKYISIPHOCTD MIIOCKOCTEN:

35 MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX 16.01
IIJIOCKOCTEMN

36 Teopema o TpEX MepHEHAUKYIAPAX 18.01

37 Teopema o TpEX MepHEHAUKYIAPAX 23.01




38

KonTtponbHas pabora mo Temam
"TleprnieHAIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yribl MeXAy OpSMbIMU U
IUIOCKOCTSIMU"

25.01

39

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

30.01

40

IIpusma: n-yronbHas Ipu3Ma; rpaHu U
OCHOBAHUA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

01.02

41

[Tapamtenenunen, TpsMOYTrOJIbHBIN
napaJiesIeuIe]] 1 ero CBOMCTBa

06.02

42

[Inpamua: n-yroiapHas MMpaMuia, TPAHU U

08.02

OCHOBaHME MHPaMHJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHAS U
yCeuy€HHas nupaMuIa

43

[TpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U paBUIbHAs MPaMU/Ia;
NpaBUJIbHAS TPEYroJbHAas MUpaMua u
NPaBUIBHBIN TETpadip; Kyo

13.02

44

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

15.02




45

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHThl CAMMETPUH B MHUpaMuax,
napasuiesienumne1ax, npaBuiIbHbIX
MHOTOTpaHHHKaX

20.02

46

Brrunciaenue 3j1eMeHTOB MHOTI'OI'paHHUKOB:

p€6pa, TuaroHanu, yribl

22.02

47

Brruucnenue s1eMeHTOB MHOI'OI'PaHHUKOB!

pEOpa, TuaroHaiu, yribl

27.02

48

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPaBUILHOM MHUPAMMU/IBI,
TeopemMa O IIOMAIu OOKOBOM MOBEPXHOCTH
yCeu€HHOM MUpaMuIbI

29.02

49

[Tnomaabs 60KOBOM MOBEPXHOCTU U MOJIHON
MIOBEPXHOCTHU MPSAMOM IPU3MBI, IIIOIIAIb
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MIOBEPXHOCTHU MIPSIMOM NPU3MBI

05.03

50

[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
MIOBEPXHOCTHU MIPSAMOM MPU3MBI, IIIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MTOBEPXHOCTHU MPSIMOM MPU3MBI

07.03

51

[Tnomaas 60KOBOY MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTHU MPSAMOM MPU3MBI, ILIOIAdb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MTOBEPXHOCTH MPSIMOIN IPU3MBI

12.03




KonTponbhas pabota no teme

52 "MuororpasHmKH" 1 14.03
53 [Tonsitrie 06 06BEME 1 19.03
54 O0BEM TUpamMu bl 1 21.03
55 O0BEM TUpamMu bl 1 02.04
56 O0BEM TUpamMuabI 1 04.04
57 O0BEM TUpaMu bl 1 09.04
58 O0BEM TTPU3MBI 1 11.04
59 O0BEM TTPU3MBI 1 16.04
60 O0BEM TPU3MBI 1 18.04
Kontponbnas pabota no reme "OOBbEMBI
61 MHOTOTPaHHUKOB" 1 23.04
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alIUs
62 3HaHui. [locTtpoeHue ceuenuii B 1 25.04
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alIUs
63 3HaHui. [loctpoeHue ceuenuii B 1 02.05
MHOTOTPaHHHUKE
[ToBTOpeHuUe, 06001IeHNE CHCTeMaTU3 AU
64 1 07.05

3HaHUU. BbIYKCIIEHHE PACCTOSHUI: MEXAY

ABYMA TOYKAaMH, OT TOYKHU 0O HpHMOﬁ, oT
TOYKH O0 MIIOCKOCTH, MCKIY
CKpCHIUBAOIHUMUCSA ITPAMBIMU




65

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOAHUM: MEXAY
JBYMsI TOUKaMH, OT TOUKH J10 IPSMOH, OT
TOUYKH JI0 IJIOCKOCTH, MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU

14.05

66

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIuncieHne pacCTOSHUN: MEXKIY
IBYMsI TOUKaMH, OT TOUKH JI0 MPSMOii, OT
TOYKH JI0 TIOCKOCTHU, MEX]TY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

16.05

67

HroroBas koHTpoNbHAs paboTa

21.05

68

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUN. BbIunciIeHne yrioB: MeXIy
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEKIY
MPSIMOM M TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEXAY MIOCKOCTSIMU

23.05

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68 5

11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KouTtpoJbHbie
Bcero
padoThI

IIpakTH4eckue

padoTbI

Jara

U3y4eHust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paanyc, IuameTp;
IIOMIA/Ib IOBEPXHOCTH Chephl




B3aunmMHoe pacrionoxxeHue chepbl 1
TUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

N3obpaxenue chepsl, mapa Ha
mockocTu. CeueHus mapa

Hunuuapudeckast MOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOMN
MTOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroiias U oCh;
TJI01AIb OOKOBOM U MOJTHOM
IIOBEPXHOCTHU

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TITOCKOCTHI0, MapajiebHOM 1iTn
MEPIEeHIUKYIIPHON OCH LIUIUHAPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yromias 1 oCk; IIIOMAaAb OOKOBOW 1
ITOJTHOW ITOBEPXHOCTH




VYceu€HHbII KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTH
N3o0pakeHne KoHyca Ha IMIIOCKOCTH.
Pa3péptka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHONH OCHOBAHUIO,
U IUIOCKOCTBIO, MPOXOSIIEH yepe3
BEPILKHY)

1 Pewenue 3amau no reme «Konyc.
Hunmuaap»

19 KomOunanus ten BpamieHus u
MHOTOI'PAaHHUKOB

" KoMOuHamwst Ten BpalieHus u
MHOT'OTPaHHUKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

14 cdepsl; cdepa, BIUcaHHAS B
MHOT'OTPaHHUK WJIU B TEJIO BpalCHUS

15 KonTponbnas padora no remam "Tena
BpauieHus"

16 ITousitne 06 006EMe. OCHOBHBIE CBOMCTBA
00BEMOB TeT

17 O0BEM TUIHHIpA

18 O6Bem KoHyCca

19 O0bEM uIHHApa U KoHyca. Pemenne

3aaa4




20 O0BEM yceueHHOTO KOHYyCca 1

21 OO0BéM apa ¥ miomaasb cepol 1

22 O06bEM mapa u wionaab chepsl 1

23 OO0bem 1mapa u ero yactei 1
[Tono6uble Tena B MpOCTPAHCTBE.

24 CooTHOIIEHUS MEXTY TLTOIAISIMHI 1
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
[TogoOHEbIe TENa B MPOCTPAHCTBE.

25 CooTHOUICHNST MEXIY TUIOIIAAIMU 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

26 Pemenne 3amau no teme «OO0BLEMEL TEI» 1

27 Pemenne 3agau no teme «OOBLEMEL TEI» 1

28 KontponbHas pabora o temam "Tena L
Bpatmenus" u "O6beMbl Ten"

29 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

30 CroxeHne 1 BRIYMTaHHE BEKTOPOB 1

31 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

32 Paznoxenune Bektopa 1o tpém L
HEKOMITJIAHAPHBIM BEKTOPaM.

33 [TpaBwiio mapamienenuena 1

34 [IpaBuio napannenenunena
Pemienue 3aau, CBAI3aHHBIX C

35 IIPUMEHEHUEM IIPAaBUII JEUCTBUM C 1

BCKTOpPaMHU.




Pemenne 3aJa4, CBA3aHHBIX C

36 MIPUMEHEHUEM NPABUII JCHCTBUN €
BEKTOPAMH

37 [IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHatel BEKTOpa.

38 [Ipocreiimme 3a7auu B KOOPAMHATAX

39 [Ipocreimue 3a1auu B KOOpAUHATaX

10 VYron mexnay Bekropamu. CkajspHOe
IIPOU3BE/ICHNE BEKTOPOB

41 VYron mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

42 Brruncnenue yriioB Mex 1y NpsIMbBIMH U
IJIOCKOCTSIMU

43 Brruncnenue yriioB Mex 1y NpsIMbBIMH 1
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIA METOI ITPU

44 pELIEHNN T€OMETPUYECKUX 3a/1a4

4 KoopanHaTHO-BEKTOPHBIN METO ITPU

5 pELIEHNN T€OMETPUYECKUX 3a/1a4

16 KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN T€OMETPUYECKUX 3a/1a4

47 KoopanHaTHO-BEKTOPHBIN METOJT ITPU

peUICHUU I'COMCTPUYICCKUX 3a/1av




48

KonTponpHas padota o Teme "BekTopsl
1 KOOpAMHATHI B IPOCTPaHCTBE"

49

[ToBTOpEeHuE, 0000IIEHNE U
cucremMaru3anus 3HaHuHA. OCHOBHBIC
¢burypsl, GpakTbl, TEOPEMBI Kypca
IJIAHUMETPUHU

50

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanud 3Hanuii. OCHOBHEBIE

¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

51

[ToBTOpeHME, 0600IICHNE 1
cucremaru3anus 3HaHuiH. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

52

[ToBTOpenue, 06o0IEeHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1aun
TUTAHUMETPUHU F METOJIBI X PEIICHUS

53

[ToBTOpenue, 06o0IIEHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1aun
TUTAHUMETPUHU F METOJIBI X PEIICHUS

54

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepeOMETPUH




[ToBTOpEeHME, 0000IIEHNE U
cucrteMaTusanus 3Haguii. OCHOBHEBIE

55 ¢burypsl, GpakThl, TEOPEMBI Kypca
CTepeOMEeTpUH
[ToBTOpEeHUE, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE
56 ¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH
[ToBTOpeHME, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHBIE
57 ¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH
58 Pemenue 3a1a4 Kypca IuiaHUMETPHH
59 Pemenue 3a1a4 Kypca IuiaHUMETPUH
60 Pemenue 3a1a4 Kypca IuiaHUMETPHH
61 Pemenue 3a1a4 Kypca cTepeoMeTpun
62 Pemienue 3a1a4 kypca cTepeoMeTpun
63 Pemienue 3a1a4 kypca cTepeoMeTpun
64 HToroBas KOHTpOJIbHAsA paboTa
65 [ToBTOpenwme, 0600IIEHNE 1
cucTeMaTn3anus 3HaHUI
56 [ToBTOpenwme, 0600IIEHNE 1
cucTeMaTn3anus 3HaHUI
57 [ToBTOpenue, o6oOIIeHNE U

cHCTeMaTHU3alus 3HaHU!




68

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTH3alNs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




LlesieBble OpUEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS HA YPOBHE OCHOBHOI'O 00111ero
oOpa3oBaHusl.

esieBble OPUEHTHPBI

Fpamancxoe BOCIIMTAHHC

3HaOIMH ¥ TPHHUMAIOIIHIA CBOIO POCCUICKYIO TPaXKIAHCKYIO TPUHAISKHOCT (MICHTHYHOCTD) B
MOJHMKYJIBTYPHOM, MHOTOHAIIMOHAIEHOM ¥ MHOTOKOH()ECCHOHAIILHOM POCCHIICKOM OOILIECTBE, B
MHPOBOM COOOIIECTBE.

[Tonnmarommii ConpuYacTHOCTH K MPOIJIOMY, HacTosieMy U OynymeMy Hapona Poccun,
ThICSIYEIETHEW NCTOPUU POCCUIMCKON rOCyIapCTBEHHOCTH Ha OCHOBE HCTOPUYECKOTO MTPOCBELICHMS,
POCCHUHCKOT0 HAIIMOHATIBHOI'O HCTOPUYECKOTO CO3HAHMUS.

[IposBnsromunid yBakeHue K rocyJapcTBEHHbIM cUMBoOJIaM Poccnu, npa3iHuKam.

[IposBastomINiA TOTOBHOCTH K BBIMTOJHEHUIO 0053aHHOCTEH IpakaannHa Poccun, peanuzarum
CBOMIX TPaXIaHCKHX TIPaB U CBOOO/I TP YBAXCHUH MPAB U CBOOOI, 3aKOHHBIX HHTEPECOB IPYTHX
Jroaei.

Beipaxkaromuii Henpusitie 110001 JUCKPUMUHALIMY TPaX/1aH, IPOSBICHUH 3KCTPEMHU3MA,
TEeppOpH3Ma, KOPPYILMH B OOIIECTBE.

HpI/IHI/IMaI-OH_II/Iﬁ y4acCTHue B )KM3HU KJlacca, O6Hl€06paBOBaTCHLHOﬁ OopraHu3aliy, B TOM 4HCJIC
CaMOyIpaBJICHUU, OpI/IeHTI/IPOBaHHI)Iﬁ Ha y4aCTUC B COIUAJIBHO 3HAYMMOM JACATCIIBHOCTH.

HanHOTquCKoe BOCIIUTAHHE

Co3Haronuii CBOIO HallMOHAJIbHYIO, STHUYECKYIO NPUHAAIIEKHOCTB, JIIOOSAIINI CBOW HApOJ, €ro
TpajuLIuH, KyJIbTYypY.

[TposBisiroIuii yBakeHUE K HICTOPHUECKOMY M KYJIBTYPHOMY HACIICIAMIO CBOETO U JIPYTMX HApPOJIOB
POCCI/II/I, CHUMBOJIaM, ITpa3aAHHUKaM, MaMATHUKAM, TpaAUuIUAM HAPOAOB, IMPOKHUBAIOIINX B pO)IHOfI
CTpaHe.

HpOfIBJ’IHI—OHII/II\/’I HHTEPECC K IMO3HAHUIO POAHOTO A3bIKa, UCTOPHUH U KYJIBTYPhEI CBOCTO Kpasa, CBOCTO
Hapoja, Apyrux Hapoaos Poccun.

3HaIOLMK 1 yBaXXaroUIUi JOCTUKEHUs Hamlel Poguuel — Poccuu B Hayke, UICKYCCTBE, CIIOPTE,
TEXHOJOTHIX, O0EBbIE MOJABUTY U TPYIOBBIE JOCTHKEHUS, TepOeB U 3alUTHUKOB OTeuecTBa B
MPOIUIOM U COBPEMEHHOCTH.

[IpuHIMaromuii ygyactTie B MEPONIPUATHSIX MATPUOTHYECKONW HAIIPABIEHHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE




3HAIOLUK U yBaXXAIOUIUH JyXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOETO HapOJa, OPUEHTUPOBAHHBIN Ha
JyXOBHbIE [IEHHOCTH M HPaBCTBEHHbIE HOPMBI Hapo10B Poccuu, poccuiickoro o01ecTBa B CUTyaIHsIX
HPABCTBEHHOT'O BEIOOPA (C YIETOM HAIIMOHATIBHOU, PETUTUO3HOM MPUHAIIC)KHOCTH).

BeIpaxaromuii TOTOBHOCTb OLICHUBATh CBOE NIOBEACHUE U MIOCTYIIKH, IIOBEICHUE U IIOCTYIIKU
JOPYTUX JIIOAEH € MO3ULHMNA TPAIULIUOHHBIX POCCUNCKUX JTyXOBHO-HPaBCTBEHHBIX LICHHOCTEW U HOPM C
Y4€TOM OCO3HAHUS MTOCIIEICTBUM ITIOCTYIIKOB.

BBIpa)KaIOH_[I/If/'I HCIIPUATHUEC AaHTUT'YMAHHBIX U aCOUAJIBHBIX ITOCTYIIKOB, ITOBCICHNA,
IMpOTHUBOpCHAIIUX TPAAUIIMOHHBIM B Poccun AYXOBHO-HPaBCTBEHHBIM HOpMaM U HCHHOCTSAM.

Co3Haromui COOTHOLLIEHHE CBOOOIbI M OTBETCTBEHHOCTH JIMUHOCTHU B YCJIOBHSIX MHIUBUAYAIBHOIO
1 OOIIECTBEHHOI'O IIPOCTPAHCTBA, 3HAYEHUE U [IEHHOCTh MEKHALMOHAIILHOT0, MEXPEIUTHO3HOTO
coryacus Jroel, HapoJoB B Poccun, ymeronuii oomarbses ¢ J0AbMU Pa3HbIX HAPOJIOB,
BEPOMCIIOBEAAHUM.

[IposBisttomnil yBa)KE€HUE K CTAPIIUM, K POCCUMCKUM TPAAUIMOHHBIM CEMENHBIM LIEHHOCTSIM,
MHCTUTYTY Opaka KakK CO3y MYXYHUHBI U KEHIIUHBI JIJISl CO3/IaHUSI CEMbH, POXKACHUS U BOCITUTAHUS
ETEN.

[IposiBnsrOIINNA HHTEPEC K YTEHUIO, K POAHOMY SI3bIKY, PYCCKOMY S3BIKY U JIUTEPATYPE KaK Y4aCTU
JyXOBHOM KYJIbTYpbI CBOETO HapoJa, pOCCUHCKOI0 00IIeCTBa.

JcTeTHYECKOEe BOCIIUTAHUE

Bripakaromuii IOHUMaHUE LIEHHOCTH OTEYECTBEHHOIO U MUPOBOI'O MCKYCCTBA, HAPOJAHBIX
TpajuLIU{ U HAPOJIHOTO TBOPYECTBA B UCKYCCTBE.

[IposBasromniA SMOIMOHAIIBHO-YYBCTBEHHYIO BOCIIPUMMYUBOCTD K Pa3HbIM BHJIaM HCKYCCTBA,
TpaguLMsIM U TBOPYECTBY CBOETO U APYIMX HAPOJOB, IOHUMAaHHUE UX BIUSHUS HA ITIOBEJACHUE JIFOACH.

Co3zHaromui posb XyJ0KECTBEHHON KYJIbTYpPbI KaK CPEICTBA KOMMYHHMKAIIMU U CAMOBBIPAKEHHUS B
COBPEMEHHOM OO0I11eCTBE, 3HAU€HNE HPABCTBEHHBIX HOPM, IIEHHOCTEH, TPaJAULIUN B UCKYCCTBE.

OpHeHTHPOBAHHBII Ha CAMOBBIPAKEHUE B PA3HBIX BUIAX UCKYCCTBA, B XY 0KECTBEHHOM
TBOPYECTBE.

duznyeckoe BOCIUTAHUE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI U IMOLMOHAJIBLHOIO
0s1aromoJryyust




HOHI/IMaIOH_[I/If/'I HIOCHHOCTD KM3HU, 3JOPOBbS U 6e3OHaCHOCTI/I, 3HAYCHHUC JIMYHBIX YCI/IJII/II\/JI B
COXPaHEHUH 370POBbs, 3HAIOLINHI U COOJIIONAIOIINI TpaBria 0€30IacHOCTH, O€30MaCHOT0
MIOBE/ICHUS, B TOM 4YHCIIe B MH()OPMALIMOHHOH cperie.

Bripaxkatonuii ycTaHOBKY Ha 3JI0pOBBIM 00pa3 KU3HU (310pOBOE MUTAHUE, COOII0ICHNE
TUTUEHUYECCKUX MTPaBWII, COATAHCHPOBAHHBINA PEIKUM 3aHATUH U OTABIXA, PETYISPHYIO (PHU3UIECKYIO
aKTUBHOCTH). IIposIBIIsIIOLIHIA HEMPUSATHE BPEIHBIX MPUBBIYEK (KYpEHHUs, YIIOTPEOICHHS aIKOTOJIs,
HApKOTHKOB, UTPOBO U MHBIX ()OPM 3aBUCHMOCTEH ), TIOHUMaHHUE UX TOCIICICTBHUH, Bpeaa Juist
(U3NIECKOTO U ICUXUYECKOTO 3/I0POBBSI.

Ymeroumii ocozHaBaTh GU3NYECKOE U IMOLIMOHAILHOE COCTOSIHUE (CBOE M IPYTUX JIOJECH ),
CTPEMSIIUIICS YIPaBIATh COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHHEM.

CriocoOHBIH alalITUPOBATLCA K MCHAOIMKUMCA COIHAJIbHBIM, I/IHCI)OpMaI_[I/IOHHLIM H IIPUPOJHBIM
YCIOBUAM, CTPECCOBBIM CUTYAUSIM.

Tpynosoe BocniuTanue

YBaxaromuii Tpyz, pe3yJibTaThl CBOETro TpyAa, TpyAa APYTUX JIIOISH.

[IposiBrsitomnii HTEPEC K MPAKTHYSCKOMY U3YUCHHIO MPOPECCHIA U TPYAA Pa3IMIHOTO POJa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM.

Co3Haromuit Ba)KHOCTh TPYJOTIOOHS, 00yUYEeHHUS TPYly, HAKOIIJICHUS HAaBBIKOB TPYI0BOI
NeSITeIbHOCTH Ha MPOTSHKEHUH KU3HU JIs yCIIENTHON TpodeccHoHalbHOM caMopeanu3aui B
poccuiickoM oOIIIeCTBe.

YyacTByIomuii B perieHNH MPAKTUIECKUX TPYAOBBIX JeI, 3a/1a4 (B ceMbe, 0011e00pa3oBaTeIbHON
OpraHu3aIfy, CBOCH MECTHOCTH) TEXHOJIOTUYECKON U COIMAIbHON HANIPaBICHHOCTH, CITOCOOHBIHN
MHULIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITENBHO BBIINOIHATH TAKOTO POJIa AEATENBHOCTD.

Bripakaromuii roTOBHOCTh K OCO3HAaHHOMY BBIOOPY U TOCTPOECHUIO UHIUBUAYATbHON TPAEKTOPUH
0o0pa30BaHMsl U JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB, OTPEOHOCTE.

IKOJOrHYecKoe BOCIIUTAHUE

[Tonumaromuii 3HaueHNE U TII00aTBHBINA XapaKTep dKOJOTHYECKUX Mpo0OiieM, MyTell UX peleHus,
3Ha4YeHHE PKOJOTMYECKON KYJIbTYpPHI UeIOBEKa, OOIIECTBA.

Co3zHarommii CBOI0 OTBETCTBEHHOCTh KaK TPaKIaHUHA U TIOTPEOUTEINSI B YCIOBUSAX B3aMMOCBSI3H
MIPUPOIHOM, TEXHOJIOTHYECKOU U COLMATIbHOM Cpe/l.

BLIpa)KaIOH_IHﬁ AKTUBHOC HCTIPHUATUC IleI‘;ICTBHIZ, MMPUHOCAIIHNX BpCI IPUPOALC.

OpueHTUPOBaHHBINM HAa IPUMEHEHUE 3HAHUHN €CTECTBEHHBIX U COIIMANbHBIX HAYK JJI PEIICHUS
3a/1a4 B 00JIACTH OXpaHbl MPUPOJIBI, TNIAHUPOBAHHUS CBOMX MOCTYIIKOB M OIEHKH UX BO3MOYKHBIX
MOCTEACTBUI JJIs1 OKPYKAIOLIEH CPEIbI.

VYyacTByromuil B IPaKTHYECKON AEATEIBHOCTH 3KOJIOTHYECKOU, TPUPOTOOXPAHHOM
HaIlpaBJIECHHOCTH.




HeHHOCTH HAYYHOI'O MO3HAHUSA

BBIpa)KaIOHII/Iﬁ IMO3HAaBaTCJIIbHBIC HHTEPECHI B PA3HBIX IMIPECAMETHBIX 001acTax ¢ y‘IéTOM

WH/IMBUYAIbHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTHXKEHUI.

OpI/IeHTI/IpOBaHHHﬁ B JCATCIIBHOCTH Ha HAYYHBIC 3HAHHUA O ITPUPOAC U O6H.I€CTB€, B3aUMOCBA3IX

YeJI0BEKa C IIPUPOAHON U COLUAIIBHOU CPEIOM.

Pa3BHBaIOIHHﬁ HAaBbIKH UCIIOJIb30BAHUA PA3JIMYHBIX CPCACTB IMO3HAHHWA, HAKOIIJICHU A 3HAHUM O

MUpe (S3bIKOBasi, YUTATENbCKAs KYJIbTYypa, IEeATENbHOCTh B MHGOPMAIIMOHHOM, IU(PpOBOIi cpere).

JleMOHCTpUPYIOIINY HABBIKK HAOIIOICHHH, HAKOTUICHUS (DaKTOB, OCMBICIICHUS OTIBITA B

€CTECTBCHHOHAYYHOW U TYMaHUTAPHOUW 00JIACTSIX MMO3HAHUS, HCCIIETOBATEIIHCKON IS TEIIBHOCTH.

H.]IaHI/IPOBaHI/Ie MepOl'[p]/IﬂTI/Iﬁ BOCIIUTATEJILHOM paﬁoTI)I Mo mpeamMery.
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KoHmponsHas paboma no meme

«AKcuomoel cmepeomempuu. lNapannenbHocme npamoii u NAOCKocmu».




Bapuaunutr 1

1. OcHoBanwe AD Tpaneuuu ABCD nexXHUT B IJIOCKOCTH (L.
Yepes Touxku B 1 C npoBeaeHb! NapasjeiibHble NpaMble, rmepe-
cCeKarnie MJIOCKOCTH (f B TOUYKAaX K w F COOTBETCTBEHHO.

a) KakoeBo BzauMHOEe pacHnojiosKeHue npaMeix EF u AB?

0) YeMy paBeH YroJ MeXAY nOpaMeiMua EF u AB, ecam
ZABC = 150°? OrBeT 0oBoCcHy¥HTE.

2. JaH OpoOCTPaAHCTEBEHHBIN YeTHIPeXYroJdbHUK ABCD, B KOTO-
poM guaroHanyd AC u BD paeasi. CepegurHbl CTOPOH 3TOTO 4He-
ThIPEXYIroJIbHUMKAa CO€/MHEeHbl II0CjAeq0oBaTe/IbHO OTpe3xKamMM.

a) BeImosaHHUTE PHCYHOK K 3agade.

6)* JloxkaxuTe, UTO NOJYYEHHBI¥ HeThIPeXyroJbHUK — pomb.

Bapuaunr 2

1. Tpeyroasauxu ABC 1 ADC nexxaT B pa3HbIX OJOCKOCTAX U
umMeroT obmyo cropony AC. Touxka P — cepeamHa CTOPOHEI
AD, Touxka K — cepepuna cropount DC.

a) KaxoBo BzauMHOE PacnojioyKeHue npameix PK u AB?

6) Yemy paBeH yroa wmexay npameiMua PK u AB, ecan
LZABC = 40° u ZBCA = 80°? OrBeT oGOCHYHTE.

2. dJaH OpPOCTPAHCTBEHHBIN YETHIPEXYIroabHUK ABCD, M u
N — cepemguusl ctopoH AB u BC coorBercTBeHHO, E € CD,
KeDA,DE EC=1:2, DK.: KA=1:2.

a) BeimoaHuTe PHCYVHOK K 3azaue.

6)* JlokayHUTe, YTO YeThIpexXyrodbHUK MNEK — rpanenusd.

KoumponoeHasa paboma no meme «llapannenbHOCMb APAMbIX U naocKocmeli.

BapunaaT 1

1. IIpsamelie g 1 b Je’kaT B MMapanjJelIBHEIX ILTOCKOCTIAX o ¢ .
MoryT au 3TH IIPpsSMble OBITH: 4) IHAPAJJesILHLBIMA; O) CKpeliM-
BaomHuMuca? CaexadTe PUCYHOK A KaXJAOT0 BO3MOXXXHOTO
cayyuasi.

2. Hepez TouKy O, JersKaIOyIo MesKAV NapajljledbHBLIMH I1JIOC-
KocTsaAMM (£ ¥ 3, npoBeaeHbl npsimele ! 1 m. IIpaMas | nepecexa-
€T MJIOCKOCTH X U 3 B Toukax A, u A, COOTBeTCTBEHHO, IIPAMAasi
m — B Toukax B, 1 B,. Halinnre niavHy orpe3xa A,B,, eciau
A, B, =12 cm, B0 : OB, =3 : 4.

3%, HWzobpaaure napanaaenenunen ABCDA , B,C, D, v nocTpoik-
TEe ero cedeHHe HJICCKOCTLIO, IIPOXOgAlier Yeped Touxku M, N nu
K, ssasioluecsa cepeauHavu pebep AB, BC 1 DD,.

BapuauaT 2

1. IIpamMbie a 1 b JerKaT B ICPCCCKAICLIHUXCS INJOCKOCTAX O M
B. MoryT M 3Tu HNPsiMbIi€ OBLITE: A) ITapalJIeBEHBIMI; 8) cKpe-
muBaronNmMEcA? CoenaliTe PHCYHOK OAAA KarXxKIAOI'O BO3MOMIKHO-
o ciay4dasi.

2. Yepes Tourky O, He JeKALIYVIO MeXMAY OapalfleldbHbBIMHA
nJocKoeTEMU O v B, nposenessl OpaMbie I 1 m. Ilpamas { me-
pecexKaeT NJOCKOCTH (x 1 B B Touxkax A, u A, COOTBEeTCTBEHHO,
npsimMasi m -—— B Touxkax B, u B,. Halaure namHy OTpe3kKa
A.B,, eciu A, B, =15 cm, OB, : OB, =3 : 5.

3%, HUzobpaauTte Terpasgp DABC wm nocrpoiiTe €ro cedeHue
IIJIOCKOCTLIO, NPOXOoAsInei yepesd Touxku M u N, saBasmoniHecs
cepenuHamu petGep DC u BC, 1 toury K, Takyio, uto K € DA,
AK : KD =1 : 3.

KoHmponbsHasa pa&oma no meme



«[MepneHOUKYAAPHOCMb NPAMbIX U NA0CKOCcmel».

Bapuaut 1

1. Nuaronans kyba pasna 6 cMm. Havgure:

a) pedpo kyba;

0) KOCHHYC yria MeXAy KHaroHanbio Kyba M IJIOCKOCTBIO Of-
HOM M3 ero rpaHei.

2. Cropora AB pomba ABCD paBHa a, oguH U3 yrios pomba
paseH 60°. Yepea cropoHy AB nposBeaena ILjIOCKOCTh 0L HA pac-

a
CTOAHHH 5 oT Touku D.

a) Haigure paccrosinue or To4KH C 10 NIOCKOCTH (X.

6) Iloxka)kuTe Ha PHCYHKE JIMHEMHBIA YroJl ABYIPAHHOIO yria
DABM, M < o.

B)* Halijiure CMHYC yrjia MeXxAay IJIOCKOCTEIO poMba ¥ NI0CKO-
CTBEO L.

Bapuanr 2

1. OcHoBaHMeM IPSMOYIrOJNLHOTO Tapajjellenuuena CIHVAKHT
KBaJpar, AUaroHajab IapajJelyenudriesa paBHa 246 cm, a ero
H3MepeHus oTHocATCA Kak 1 : 1 : 2. Hajdigure:

a) M3MepeHHs napajuienenuiiena;

0) CHHYC yIJjia MeXx/Ay jAMaroHalblo mapajijenenunena u Ioc-
KOCTBIO €ro OCHOBaHWA,

2. Cropona xBaapata ABCD pasHa a. Yepes cropony AD npo-

BeIEHA IIJIOCKOCTH (L HA PACCTOAHWHU % OT TOUuKM B.

a) Haligure paccrosame or Touky C A0 IJIOCKOCTH O

6) IMoxa)uTe HAa PHCYHKE JIMHEHHBINA Yrox JIBYrPaHHOro yria
BADM, M € «.

B)* HalgurTe cHHYC yria Memxiay ILIOCKOCTBIO KBajpara
M TJIOCKOCTBIO (X,

KoumponeHasa paboma no meme «MHO202pAHHUKU Y.



Bapuanr 1

1. Ocnoranuem nmupamuasl DA BC apiasercsi NpaBUJIbLHLIN Tpe-
yronbHUK ABC, cTOpoHa KoToporo pasua a. Pebpo DA mnep-
NEeHAUKYASPHO K TIockocTH ABC, a nmaockocts DBC cocras-
asetT ¢ naockocThio ABC yroa 30°, Haltaure nnomans 60KoBOM
MOBEPXHOCTH ITHPAMU/BL.

2. OcuopanueMm npsMoro napannenenunesa ABCDA,B,C,D,
asaserca pom6 ABCD, cTopoH& KOTOPOro paBHA @ U yroJ pa-
BeH 60°. Tlnockocrs AD,C, cocTaBaseT ¢ IJIOCKOCTHK) OCHOBA-
Husa yron 60°. Haignre:

a) BBICOTY pomOa;

0) BBICOTY mapasesenunens;

B) mJoniajk OOKOBOH IMOBEPXHOCTH Napaijeienunens;

r)* mromassk NOBEPXHOCTH IIapajjelenumnesa.

Bapuaar 2

1. OcuosanveM nupamuasl MABCD saBaserca KBajpar
ABCD, pebpo MD nepneHAMKVIAPHO K I[JIOCKOCTH OCHOBAa-
HUA, AD =DM = a. Haipgure mioujagb NOBEPXHOCTH NHpa-
MHABI.

2. OcnoBanuem upamoro napajiaenenunesa ABCDA,B,C,D,
ABJdgerTcsa nmapajnnenorpamm ABCD, CcTOpOHEI KOTOPOrO PABHEI
a2 n 2a, OCTPEIA YroJl paBeH 45°. Beicora mapanneaenuneaa
paBHa MeHbLIEW BrIcOoTe napasmenorpamma. Hawaure:

4) MEeHBUIYIO BBICOTY IapaJjielsorpamma;

0) yros Mexxay mAOCKoCThI0 ABC, ¥ NMJIOCKOCTHIO OCHOBAHMS,
B) IUIOIaAb DOKOBOH [OBEPXHOCTH Mapajielielnnnesa;

r)¥ naomaas MOBEPXHOCTH Hapaliejenunesa.

KoHmponbHaa paboma no meme
KoopduHamel moyKku u KoopduHamol seKkmopa

Bapuant 1

1. Haligute KoopamnHaTbl BekTopa AB , ecan A(5; - 1; 3), B(2; - 2; 4).

2. OaHbl BekTOpbl 6{3;1; -2} nc{1;4;-3}. Haingute |26-c |.
3. N306pasunTe cuctemy koopamHaTt Oxyz n noctpoiTe Touky A ( 1; - 2; - 4). Hangute pacctoaHue

OT 3TOM TOYKM A0 KOOPAMHATHBIX NAOCKOCTEN.
BapuaHT 2

1. Haiigute KoopamMHaThl BekTopa AB , ecan A(6; 3; - 2), B(2; 4; - 5).

2. [aHbl BekTopbl 6{5;-1; 2} uc{3;2;-4}. Hangute | 6-2c¢ |.
3. M306pasute cuctemy KoopauHat Oxyz U noctpomnTe Touky A ( - 2; - 3; 4). Hangute paccrtoaHue
OT 3TOM TOUYKM 4,0 KOOPANHATHbIX NJIOCKOCTEMN.



KoumponeHaa paboma Memod KoopOuHam e npocmpaHcmee

1

BapuaHTt 1

v

. Janbl Toukn P (1; 0; 2), H(1; 7 ; 3), K(-3%; 0; 3), M (-1; -1; 3). Haitgute yron mexkay

BekTOpamu PH n KM.

. Haigute ckanapHoe npoussegerHne s (a-36),ecim |a |=2, | 6 |=4, ayron mexay

BEeKTopamn a n 6 paseH 1352,

. AnunHa pebpa kyba ABCDA:1B:1CiD:1 paBHa 2 g, Touka P — cepeauHa oTpeska BC. Hangure:

a) paccTosHMe Mexay cepeanHamm oTpeskos BiD un AP;

6) yron mexay npsambimu BiD n AP.

. [OaHn BekTop 6 { 0; 2; 0}. HaliauTe mHoXecTBo ToueKk M, ans kotopbix OM -6=0, ecnn O —
HayaNo KoopAWHaT.

BapuaHT 2

v

. OaHbl TOUKM E (2; 0; 1), M (3; 7 ; 1), F(3;0; -1), K( 3;-1; -1). Hangute yron mexay

BekTOopamn EM n KF' .

. HaliguTe ckansapHoe npousseaeHne ¢ (a+ 6 ),ecanm |a |=3, | 6 |=2, ayron mexay

. JaH BekTop 6 { 0; O0; -5}. HaliamuTe mHOXecTBO ToueK M, ana kotopbix OM - 6=0, ecnn O —
HayaNo KoopAMHaT.

KoumponbHaa paboma Luaurop, KOHyc u wiap

BapuaHTt 1

. OceBoe ceyeHMe UMIMHAPA — KBaApaT, Naoladb OCHOBAHUA UMAMHAPA paBHa 16 1 cm?.
Hangute nnowaab NOAHOM NOBEPXHOCTU LUAMHAPA.

. BbicoTa KoHyca paBHa 6 cm, yros npu BepLinMHe 0CeBOro ceyeHmn paseH 120 2. HaliguTte:

a) naowaab ce4eHMa KOHyca NIOCKOCTbIO, NPOXOoAALLEN Yepe3 ABe obpasylowue, yron
mexay Kotopbimun paseH 30 2;

6) nnowaab 6OKOBOM NOBEPXHOCTU KOHYCA.



BeKTopamn a n 6 paseH 1502,
. OQnvHa pebpa kyb6a ABCDA1B:CiD1 paBHa 4 a, Touka P — cepeaunHa otpeska DC. Hangure:
a) paccTosHMe Mmexay cepeanHamm oTpeskos AiC u AP;

6) yron mexay npsambimn A1C u AP.

OnameTp wapa paseH 2 m. Yepes KoHel, AnameTpa NpoBeaeHa NJOCKOCTb noa, yrnom 45 2 K
Hemy. Hanaute annHy nMHum nepecedyeHuns cdepbl 3TOM NIOCKOCTbIO.

BapuaHT 2

OceBoe ceyeHWe LMAMHAPA — KBAApPaT, AMaroHanb KOTOPOro paBHa 4 cm. Haiaute
naowaab NoSIHOW NOBEPXHOCTU LMANHAPA.

Paanyc ocHoBaHMA KOHyca paBeH 6 cM, a 06pa3sytoLLan Hak/IOHEeHa K MNI0OCKOCTM OCHOBaHMUA
noa yrnom 30 2. Hangure:

a) naowaab ceYEeHUA KOHYyCa NJI0CKOCTbIO, MPOXoAdsllel Yepes Ase obpasyloLlime, yron
meXxay Kotopbimun paseH 60 9;

6) nnowaab 6OKOBOM NOBEPXHOCTU KOHYCA.

. OvnameTp wapa paseH 4 m. Yepes KoHew, gMameTpa NposBeaeHa NA0CKoCTb nog yraom 30 2 K
Hemy. HallauTe nnowanb cCeYeHma Wwapa 3ToM NA0CKOCTbIO.

KoumponbHaa paboma no meme «0b6vembl men»

Bapuant 1

B npaBunbHOM TpeyronbHoMi nupamuge 60Kkosble pebpa HaKIOHEHbI K OCHOBAHWUIO Mo, Yr/I0M
60 2, nanHa 6oKkoBoro pebpa 8 cm. Haaute o6bem nupammabl.
B KOHyce yepes ero BepLlInHy nNoga yriom ¢ K NI10CKOCTU OCHOBaHMA NPoBeAeHa NA0CKOCTb,
OTCEeKaloLan OT OKPYKHOCTU ayry B 20. Paanyc ocHoBaHWA KOHyca paseH R. Hallante obbem
KOHycCa.
B nMpamuae, gaHHOM B 3aaaye 1, HaauTe pacctosHue mexay pebpamu, nexawmmm Ha
CKpELLMBAOLLMNXCA MPAMbIX.

BapuaHT 2

B npaBuabHOM TpeyroabHOM NMpamuae NAOCKUI yron Npu BeplinHe paseH 60 2, A nHa
6okoBoro pebpa 4 cm. Hanaute o6bem nupamunabi.

B KOHyce yepes ero BeplwunHy nog yriom ¢ K N10CKOCTU OCHOBaHMA NPOBEAEHA NIOCKOCTD,
OTCEKatoLLan OT OKPYKHOCTU OCHOBAHMA Ayry B . BbicoTa KoHyca paBHa h. Haiaute
o6bem KoHyca.

B nupamuae, naHHOM B 3aaaue 1, HaAUTe PacCTOAHUE MEXKAY CKPELLMBAOLWMMUCA
pebpamu.



KoumponeHaa paboma no meme «Ob6vem wapa u naow,ade cepepoi»
BapuaHt 1

1. Ha pacctoaHum 8 cm OT LueHTpa Wwapa NpoBeaeHo cevyeHue, AnameTp KOToporo paseH 12 cm.
HaliauTte nnowanb NnoBepXHOCTU M 06BbeM Lapa.

2. [lnameTp Wapa paBeH BbICOTe KOHYCa, 06pasytoLLas KOTOPOro COCTABAAET C MNOCKOCTbIO
OCHOBaHusA yron 602. HaliamTe oTHoWweHMe 06bEMOB KOHYCa M LWapa.

3. 06bem uunnHapa paseH 96 Oew? OOnnowanb ero oceBoro ceveHus - 48cm 2. Haante

naowaab cdepbl, ONUCAHHOM OKONO LMANHAPA.
BapuaHT 2

1. AnameTp cevyeHus Wapa, yAa/NeHHOro OT LieHTpa wWwapa Ha 12 cm, paseH 10 cm.  Haigute
naowaab NOBEPXHOCTM M 06bEM Lapa.

2. lnameTp wapa paBeH BbiCOTE KOHYCca, 06pa3ytoLLan KOTOPOro COCTaBAAET C MIOCKOCTbIO
ocHoBaHua yron 302. Hanaute oTHOWeEHME 06EMOB KOHYCA M LWapa.

3. JmameTp LWwapa paBeH BbICOTE LMAMHAPA, OCEBOE CEYEHNE KOTOPOro — Keaapart. Hangurte
OTHOWeHMe 06beMOB LMAMHAPA U Wapa.



Konmponsnaa paboma no meme « Bekmopul 6 npocmpancmee»
I Bapuant

1. Han napamnenenunen ABCDA1B1CiD1. YkaxkuTe BeKTOp ¢ Ha4aJIOM U KOHILIOM B
BEPLIMHAX
) AB, +BC +DD, +CD 5) AB - CC, |

napajuleenuIea, paBHbIi: a

2. Han Terpasap DABC. Touka M — cepenuna pedpa BC, Touka N—cepeauna oTpeska
DM.

Bripasute Bektop AN uyepes Bektopsl @ =AB, b =AC ¢ =AD y

g B napannenenunene ABCDA1B1C1D1 meauans! Tpeyronsuuka ABD mepecekatorcs B
TOuke P.

—_— s —

Pasnoxute sexktrop Bi1 P 10 pextopam @ =BiA, b =B,C, ¢ =B,B
II BapuanT
1. Han napamnenenunefABCDA1B1C1D1. YkaxuTe BEeKTOp C Ha4ajaoM B KOHIIOM B

B,C +AB +BB, +B,A .. DC - BB,

BEpILIMHAX MapauleeNuIe/1a, PaBHBIN: a) 0)
2. Han terpasap DABC. Menunans! Tpeyronsanka BDC nepecekarorces B Touke P, Touka
K—

a =AB, b =AC, ¢ =AD_

cepennHa otpeska AP. Beipazute Bektop BK uepe3 BEKTOpHI

3. B napamnenenunene ABCDA1B1C1D1 Touka O nexxut Ha orpeske BiD1, mpuuem

B10 :0D1 =2 : 1. Pasnosxure sekrop AO 1o sexropam 4 =ABy, b =AD,, ¢ =AA, |

KPUTEPUHU (HOPMBI) OIIEHKY 3HAHUM IO MATEMATHKE
[IpenMeTHBIC pe3yabTaThl 00yUYEeHUS OOYUYAIONIUXCSI OICHUBAIOTCS COTJIACHO
[Tonoxenuro «O06 OIEHOYHOM NEATENBHOCTH 00YJAIOIINUXCSI OCHOBHOTO OOIIETO M CPETHErO
obmero oopazoanus mo ®I'OC MBOY «I'umuazus Ne8» r.I'mazosa YP».

OIEHUBAHUE YCTHBIX OTBETOB I1O MATEMATHUKE
IIpu oyenxe ycmnozo omeema yuauje2ocst He06X00UMO YUUMbIEAMb
1. IIpaBHIIBHOCTH M OCO3HAHHOCTD M3JI0KEHHSI COJICPKAHMUS, TOJIHOTY PACKPBITUS TOHATHUH,
TOYHOCTH YHOTPEOJIEHUS HAyYHBIX TEPMHUHOB;
2. CrenieHb C(OPMHUPOBAHHOCTH HHTEIUICKTYAIBHBIX M OOIINX y4eOHBIX YMEHH;



3. CaMOCTOSATEIBLHOCTh OTBETA;
4. PedeByio rpaMOTHOCTb M JIOTUUECKYIO MOCIEA0BATEIbHOCTD OTBETA.

Onenka “5” craBuTcs, €Ciu:

* TIOJTHO PACKPBITO COJIEp’KaHUE MaTepuasia B 00beMe MporpaMMbl U yUEeOHHKA,;
* YCTKO U HpaBI/IJIbHO JAaHBbI onpe,ueneHmI nu paCKprTO co,uepxcaHI/Ie HOH?ITI/If/'I;

: BepHO HCIIOJIB30BaHbI Hay‘-IHLIC TepMI/IHBI;

* TS IOKa3aTeIbCTBA MCIIOIH30BAHbBI PA3IMYHBIC YMEHUS;

* OTBET CaMOCTOSITeJIBHbe/'I, HCIIOJIb30BAaHBbI paHee HpI/IO6peTCHHBIe 3HAHUS.

Onenka “4” craBuTCS, €CIIH:
* PacKpbhITO OCHOBHOE COJICpKaHUE MaTepHalia;
* B OCHOBHOM TMPaBUJIILHO JIaHBI OIMIPEICICHHSI MOHATUI U UCIOIb30BaHbl HAYYHbIE TEPMUHBL; *
OTBET CaMOCTOSITEIbHBIN;

ONpeieNieHUus] MOHSATHUN  HEMOJIHbIe, JONYIIEHbl HE3HAYWTENbHbIE  HapyIICHUs
MOCIIE0OBATEILHOCTH M3JI0KEHUSI, HEOOJbIINE HETOYHOCTU MPU HCIOJNB30BAHUM HAYYHBIX
TEPMHUHOB WJIU B BBIBOJAX U O0OOIICHUX.

Onenka “3” craBurcs, eciu:

* YCBOGHO OCHOBHOE COJIep)KaHHWE Y4eOHOTrO MaTepwalia, HO H3JI0KEHO (parMeHTapHO, HE
BCET/Ia IOCJIEI0BATENIBHO;

* OTIPEICTICHHSI IOHSATHI HEJIOCTATOYHO YETKHE;

* HE UCTIOJIb30BaHBI B KAUECTBE JOKA3aTEIbCTBA BHIBOBI U 00OOIICHHUS HITH JOITYIIICHBI OTUOKU
TIPY UX W3JI0KCHHH;

* TOTYIIICHBI ONTUOKU ¥ HETOYHOCTH B UCITOJIb30BAHUH HAYYHOUW TEPMHHOJIOTHH, OTPEACIICHUN
MOHSTHH.

Ouenka “2”cTaBUTCS, €CIIH:

* OCHOBHOE COJIep>KaHue Y4eOHOTro MaTepuana He PacKphITo;

* HE JJaHBl OTBETHI HA BCTIOMOTATENbHbIE BOMIPOCHI YUUTEIIS;

* TOMYIIeHBI TPyOble OMMUOKH B OMPEIeIeHUH OHATUH, PU UCTIOJIH30BAaHUN TEPMUHOJIOTHH.
OIHEHKA CAMOCTOSATEJBHBIX, IPOBEPOYHbIX U KOHTPOJIbHBIX
PABOT

CamMocTosTenbHbIC, TPOBEPOYHBIE, KOHTPOJbHBIE pPAOOTBI COCTOSAT U3 3aJaHUM
00513aTeTFHOTO W TOBBIIIEHHOTO ypoBHEeH. KonmmdecTBO 3aiaHuii TOBBIIMIEHHOTO YPOBHS

MOXKET OBITh W30BITOYHBIM U BBIMIOJHEHUE BCEX 3aJaHUN ATOTO YPOBHS HE SBISETCS

00s13aTeNIbHBIM.

OIIUBKHU U HEJOYETbI
I'pyObimu CAUTAIOTCS CIIEAYIONINE OIIHOKY:
1. He3HaHWE oOMpeaeNeHuss OCHOBHBIX TOHSTHM, 3aKOHOB, MpaBWUJI, HE3HAHUE (OPMYII,
O6HIerI/IH5[TI)IX CHUMBOJIOB 0603Ha‘IeHI/II\/'I U €OAUHUI UX 1/13MepeH1/151;
2. HeyMeHHe BBIJICIINTD B OTBETE I'NITAaBHOC,
3. HEyMEHUEe MPUMEHUTH B OTBETE 3HAHUS IS PEIICHUS 3a/1aY;



4. HeyMeHHE JIeNIaTh BBIBOJIBI U 0000IIEHNS;

o1

. HEYMEHHE YUTaTh U CTPOUTH TPaPUKH U JUATPAMMBI;

6. HEyMeHHE T0JIb30BaThC YUEOHHKOM M CIIPABOYHHMKAMU 10 MareMaTuke. K ueepybvim
OwubKaM OTHOCSTCS:

1. HerouHOCTH (POPMYIUPOBOK, OTIPENICICHUH, TOHATUH, 3aKOHOB, BBI3BAHHBIE HETIOJIHOTOM
OXBaTa OCHOBHBIX NMPU3HAKOB OIpPENEIsIeMOro MOHATUS WM 3aMEHOM OJHOrO-IIBYX M3
3TUX MPU3HAKOB BTOPOCTEIIEHHBIMH;

2. omMOKH, BEI3BAHHBIC HECOOJIIOICHHEM YCIIOBHI paOOTHI;

. OIIMOKY B YCJIOBHBIX 0003HAYEHUSIX, HETOYHOCTh TpaduKa;

4. HepallUOHABHBIA METOJl PEHICHMs 3aJauyd WM HEJOCTAaTOYHO IPOJYMAaHHBIN IJIaH

YCTHOTO OTBeTa (HapylIeHHE JIOTHKH, MOJMEHAa OTAENbHBIX OCHOBHBIX BOIPOCOB

BTOPOCTETICHHBIMH);

w

5. HepalMOHAILHBIE METOJIbI PA0OTHI CO CIIPABOYHOM JTUTEPATYPOIL;
6. HEeyMeHHe peliaTh 3a7a4u B 0OIIEM BH/IE.
Heoouemamu siBnstoTcs:
1. HepanMoHaJIbHbIE TPUEMBI BBIYHUCIICHUH U ITPEOOpa30BaHuUM;
2. OIMOKY B BBIYMCIICHHUSX (apr(PMETHIECKUEC);
3. HEOpEKHOE BBHITOJIHEHHE 3aITMCEH, UepTeker, CXeM, TpaduKOB.

YYEBHO-METO/IMYECKOE OBECHEYEHUE OFPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1.Atanacsn JI.C., Byry3os B.®., Kagomue C.b. u ap. Maremaruka. AnreOpa u Haudaia
MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus (6a3oBbiii U yriay6neHHsiit yposau) 1011
kiacc ®I'OC. — M.: TIpocsemienue, 2020.

METOAUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

1.Aranacsn JI.C., Byry3oB B.®., Kagomue C.b. u ap. Maremaruka. Anrebpa u Havana
MaTeMaTHYeCKOro aHajiau3a, reoMmeTpusi. ['eomerpus (6a30Bblii 1 yriyonaeHHbId ypoBHH) 1011
kinacc @I'OC. — M.: IIpocsemienue, 2020.
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kazoMmueBa. Bonrorpaa, usgarensctBo «Yuurensy, 2003.

3.A.Il. Epmoga, B.B. T'omo6oponpko. Matematuka. CaMOCTOSITENIBHBIE W KOHTPOJBHBIE
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«AxBapuym», 2001.






