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M300pakaTh LHIHHAP, OCEBEIC CCUCHWS LIIHIIPA, BBUICISA UX JHHCHHbIC
anemenTEL;

PAYIHUATE H MOKAISIBATE HA MOZEIAX KOHYC;

HI0GpAAATE KOHYC, OCCBHE CCHCHHS KOMYCA, BEACTSS WX JMHTiHIC
anemenTEL;

pavuaTh cepy H map;

H30GPAKATE CedeHNs WIAPA IUIOCKOCTAMH, BHUICTS B HIX COOTBETCTRYIOIIHE
HHETIHEIE eMeHTEL;

pellicile  CTepeoMCTpUUCCKHX  3afad  Ma  Haxojemme  oGLemoB
MHOTOTDAHHIKOB  T&l BpAILICHHS;

pelieHie CTEpEOMETPHHECKIIX 3134 HA HAXOAKACHHE IOl IOBEpXHOCTH;
"HAXOZUTE PACCTOSIHNE MEAKLy TOUKAMI  KOOPAHHATH CEPEMHE OTPEIKa;
H30GPAKATE TOUKH B ACKAPTOBOI CHETEME KOODIMHAT;

HCTIOTEI0BATE KOOPIMHATH MPH PELICHHN MATEMATHYCCKIX M NPHKTATHEIX
3aj1a4;

BHNOMHATE C BEKTOPAMH JCHCTBHS CIOKCHHS, YMHOKCHHA HA WHCIO,
CKATAPHOTO MPONIBE/ICHIA BEKTOPO!
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MeTomuecKHe YKASAHNS /LTS CAMOCTOSTENLHOI PABOTEI 06yuaommxes

1. JUs  TeopeTiueckoro  3alamisi HCOOXOAMMO IANHCATH  (OPMYITHPOBKY
ompeiencris, Teopem Wi cpoiicTs. [10ATOTORNT uepTek, Moamican
eMenTEL

2. Jln8 Kak7I0TO MPAKTHYECKOTO 371AHHS HEOGXOMMO OPOPMHT J1aHO, YEpTEK,
peleie, oTaer.

3. B pelliciiti HeoBXOAMMO 3AMHCHBAT CHAYATA HCXOAIYIO (OPMYTY B OBILieM
BILC, 2 3ATeM HILKE 110 Heil MPOI3BONTH BLIHCICHI.
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Ilepetent BONPOCOB, BLINOCHMBIX HA MPOMEKYTOUNYIO ATTECTALNIO
1. CpopaynupyiiTe rpymiIty akchos cTepeoMeTpi.

2. OGLACHHTE, Hepe3 KaKite GHIypsi IPOCTPAHCTEA MOKHO POBECTH ILIOCKOCT It
TIPHTOM TOBKO OY.

3. OBLACHHTE BAMMHOE PACTIONONKEHIE TPAMBIX B IPOCTPAICTRE

4. OBLACHITE BAMMHOE PACTIONONKeHIHE TPANOIH 1 ILIOCKOCTH B NIPOCTPAHCTRE

5. OLACHITE BIAMMIOE PACTIOOAKEHIE [L10CKOCTe]E B IPOCTpariCTRE

6. ChopayapyiiTe Teopeay o Tpex MepIEHAKYAPaX it oBpaTHyio K Heil

7. OBwscHTe, Kak HaiiTi pACCTOSHIIE MEAJLY CKPCIIHBAIOIUIMICS TPAMBIMI

8. OBLACHITE, Kak ONIPEACAIOTCS KOOPMHATH TONKIH B NpocTpancTae. Bupasite
PACCTOSHlHE MEZKTY JBYMS TOMKAMH Hepe KOOPAHHATS ITHX TOHCK.

9. OBLACHHTe, KaK ONPEACTAIOTCH KOOPAHHATE ToKit B NpocTpaiicTae. Buineite
(POPMYIIhI JUIS KOOPAHHAT CPEMHEI OTPEIKa 1epe3 KOOPAMHATH €r0 KOHIIOB.
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10. [laiite onpezieniente KOOPANHAT BEKTOPa, ACTCTBHIT Hall BEKTOpaMK
(clOKeHHE, YMHOKEHHS 1A THCIO, CKATAPHOE IPOH3BEACHIE).

1. JlaiiTe onpesenenHe Y ia MeA&Ty CKPELIMBAIONIIMICS TPAMBIIL.

12. JlaiiTe onpeseneie Y ia MY II0CKOCTAMH.

13. Kakie BEKTOpH B NPOCTPAHCTBE HA3HIBAIOTCS KOHHEAPHBIMI,
KOMILIAHAPHEIMH.

14. Jlaiie onpezernenHe yria Me& Ty IPAMOfi 1 IUIOCKOCTEIO?

15. Jlaiie onpezeneie Mororpanmika. IpHBETe PUMEPH BHIYKIOTO i
HEBEITYKJIOrO MHOTOTpaNHHKa. IIpHBEAHTE IPHMEPH! PABHIBHOTO
MHOTOTpAHHHK].

16. Jlaiie onpezenere npime. Crenaiite depre. HasoiTe HIeMeHTE npHIMEl
(ocHoBaime, BHICOTY, GOKOBBIE peGpa it rpaiii)

17. Jlaiite onpezenenne mapanienemumena. Crenaiite seprex. Haxomnerme
JHATOHATTH IPAMOYTOJIBHOTO NIAPATIETENHIIEAA 110 TPEM Ero HIMEpEHHAM.

18. Jlaiite onpezenene mapasias. Cenaiite uepres. HasoBire neMenTs:
‘mupaMitze (ocHoBaHHe, GOKOBBIE peGpa i TPAHH, BHICOTY, BEpUIHy)

19. Jlaiire onpezenenme wampy. Caenaiire ueptex. Hokakute MeMenTs
UTHRpa (OCHOBaIHE, BEICOTY, OGPA3YIONLYI0, 0ck CHMMETpIH, paiyc). Ilpi
‘BPAIIICHIH KAKOJH IUI0CKO/i (HTYPHI MOAKHO TIOTYSHTS NIPSMOH INUTHIAP.

20. Jlaiire onpeaenere koryca. Caenaiite uepre. Hasomire sneMents konyca
(ocHoBaime, BHCOTa, OCh CHMMETPHH, paziyc, 05pasytomas). [lpu spantery
KaKofi IUIOCKOI (HIypHI MOKHO MOY4HTE KORYC.

1. PaccKakHTe 0 CeueHHH IIOCKOCTSMH MDA, KOHYCA. aDa.
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22. Jlaiite onpezieneriie mapa, MapoBOTO CErMEHTA i CEKTOpa.

23. Jlaiite onpexenciie oGt

. TpuBeauiTe hopMyTy HaxoeHI oGkesa

NPAMOYTOIEHOTO NapaieNenuesa.

24. Jlaiie onpexenciie oGteMa.
~HAKIONHOIO NapaLIeTeMHNea.
25. Jlaiite onpezienente oGbeMa.
YTOMBHOI NPHAMEL

26. Jlaiite onpexenciie oGteMa.
ML

27. Jlaiite onpezienene oGbeMa.
yCeueHHOI MHpaMIbI.

28. Jlaiite onpexeneiie oGteMa.
wapa.

29. Jlaiire onpenenciie oGtena.
Koryca

30. Jlaiite onpexenciie oGtena.
yeeuentioro koryca.

. [puseste hopmyIty HaxokzeHHS 00BeMa
. lpuseste dpopmyIty HaxOKzeHHS 00LeMa n
. [puseste hopmyIty HaxokzeHHS 00BeMa
. [puseste hopmyIty HaxokzeHHS 00BeMa
. [puseste hopmyIty HaxokzeHHS 00BeMa
. Tlpunesute dopMyny HaXoRAeHNS OfLeMa

. TipuBeuTe opMyTy HaxoAICHI 0GkeMa
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31. Jlaiire onpexencine oGena. Tpineairre dopwyay HaxomAcHis oGbeva
wapa.

32. Buneaure oopMyTy HaXoAACHIS ILIOMAH GOKOBO i OO MOBEPXHOCTI
wapa.

33. Buneaure oopMyy HaXOAACHIS IUIOMAH GOKOBOI i OO MOBEPXHOCTI
Komyca
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Cnucok autepaTypst

1. Bamvaxos, M. H. Matesatitka : yueb. u1s CTyA. yupesaentiii cpea. npod.
oGpasopanns / M. I1. Bamsiaxos. - 10-¢ s, crep. - M. : Axazemus, 2015. - 256 ¢
2. bamvakos, M. M. Marevatuka. COopunk 3aias  mpoditbhoii
HanpaBIeHROCTH : yeS. nocoGie U yupekAeHiii cpex. npod. o0pazosars / M.
M. Bamakos. - 5-¢ w3, crep. - M. : Axazesns, 2014. - 208 c.

3. boromonon, H. B.Tecomerpis: yueSioe mocobue ans CIO / H. B.
Boromoztos. - M. : IOpaiir , 2020. - 108 c.

4. Boromonon, H. B. Matearuka. YrnyGnennsiii yposens. 10—11 wraces :
yueSuik ans cpeanero obuero obpwopamns / H. B. Borowonos, IL H.
Cawoiieiko. - 5-¢ I, niepepa.  gom. - M. : FOpaitr , 2022. - 399 c.
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Kpumepuu oyensu
S(OTANMIO) — MOCICAOBATEBHO I HCHCPMBBAIONLC OTREACT Ha MOCTARICHILIC
BOIPOCH, NPH BHITOHCHIH NPAKTIMECKOli PaGOTS — JBA JAAHILS BIIOTHCHE!
[IPABILTENO I B YCTAHOBIICHHOE HOPMATHBOM BENL.

4(x0pouI0) -~ TPABMTEHO OTBCHACT HA TeopeTHecKil  MaTepuan, mpit
'BHMOMHEHNH NPAKTHYCCKOH PaGOTH — /Ba 3A7TAHNA BHTOTHENO TPABHILHO, HO
0B0CHOBaII WIArOB PelICHII HEAOCTATONNE; ZOMyIIieHa OAHA OLIMOKa Wi 1B
HEOYCTa B BLIKTAZKAX.

3(y10BACTBOPHTEALI0) — 0GyaIONULiics IHACT I, OCHOBHOI MATEpHA, 8 Ha
3a/laHHbIC BONIPOCK! OTBEYACT HE/OCTATOMHO YETKO H MO/, TIPH BLINIONHEHHH
MpaKTHeCKoii PaGOT — B 3ATANHS BHIOTHEHEI, HO JOMYCKATHCE OLIMOK, He
OTPASMBIIMCCS Ha KAYICCTBE BLINOMHCHHO! PaBOTEL.

2(1ey10BICTROPHTE L IO) — OOySaCMblii HC CMOT JOCTATOMHO MOTHO it
NPABIBHO  OTBCTHTS N3 NOCTARICHHIC —BOUPOCH, [pH  BHIOTHCHMi
npakTitieekoli paGoTHl — 3afaUs e BHUIOTHCHB I AOMYUICHS OWIHGK,
BINSIOLIHE Ha KAYCCTBO BHITOHEHHOF PAGOTHL
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3aveTHOE 3aHATHE

3nauenue TemMbl
MarTeMaTiKa Beera GbL1a HEOTheMIEMOii 1 CyllecTBeHHeHiICH cocTaBHOf
YACTBIO UCTOBEUCCKOW  KyJBTYphI, OHA SBJSCTCA KITIOYOM K  TIO3HAHHIO
OKpyAKAlOWEro  Mipa, ©6a3oii  HayuHO-TCXHHUCCKOTO Mporpecca W BakHoil
KOMIIOHCHTOI PA3BHTHS HUHOCTH.
Jlannoe 3aHATHC HANDABICHO Ha BLIABICHHC yMCHMI NpHMCHCHHS
HOTYUCHHBIX 3HAHMUI! Ha NPAKTHKE.

LleH 3aHATHA: Ha OCHOBE TCOPCTHYCCKHX 3HAHMIL M MPAKTHUCCKHX yMCHHiT
obyuatouuiicst 1oJKeH

3HATH:

—  aKCHOMBI CTEPCOMETPHH H CIICJICTBHS H3 AKCHOM;

— olpejie/IcHHe NIapAUICIBHBIX H CKPEIIMBAIONIMXCS IIPAMBIX;

— TeopeMa O I1apaJUIC/ILHOCTH IPAMBIX B IIPOCTPAHCTBE;

— IpU3HAK N1ApAIUIC/ILHOCTH PSMBIX;

— NpH3HAK MAPALIETBHOCTH MPAMOI H IIOCKOCTH;

— NpH3HAK MAPALICTBHOCTH ILTOCKOCTEi B MPOCTPaHCTBE;

— TeopeMa O CYNIECTBOBAHMH ILIOCKOCTH, NapaILIe/IbHOM J1aHHOI IIIOCKOCTH;
— CBOHCTBA Mapa/LIebHBIX UIOCKOCTEH;

—  ONpe/ie/ieHHE NEepICH/IHKYIIAPHBIX MPSAMBIX B IPOCTPAHCTBE;

— ompejieNicHHe NEPIEHIHKYIISPHBIX IUIOCKOCTEH;
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TEopeMa o NEpIICH/IHKYIIAPHOCTH NPSIMBIX B POCTPAHCTBE;
TIPU3HAK NEPIEH/UKYISPHOCTH NPSAMOI  ILIOCKOCTH;

CcBOHCTB MICPICH Ky IAPHBIX PAMOIE H ILIOCKOCTH;

orpe/ie/leHUE MEPIEH/HKYISIPa, HAKIOHHOI, POEKIMH HAKJIOHHO;
TeopeMa 0 TPEX NePHEHIHKYIAPAX;

orpe/ie/leHHE MePIEH Ky IAPHBIX IUIOCKOCTEH B IIPOCTPaHCTBE;
TIPU3HAK NEPIIEH/IUKYISPHOCTH ILIOCKOCTEH;

orpeielieHue 0BILIEro Nepren/KyJIspa;

ONpe/Ie/IeHHE PACCTOSHHS MEXK/Y CKPEIIMBAIOLIMMHCS TIPAMBIMH;
OIIpEJICIICHHE YIJIa MEK/TY CKPEIIHBAIOIIMMHCS IIPSMBIMH;
olpe/ie/ieHHE YIila MEXTY NPSIMOH U IUI0CKOCThIO;

OIIpEJIC/ICHHE YIiia MY TIOCKOCTSIMH;

Olpejie/ieHUE [IByTPaHHOTO, TPEXTPAHHOTO H MHOTOIPAHHOIO YIJTIOB;
OlIpe/Ie/IeHHe MHOTOTPaHHHKA;

OIIpe/Ie/ICHHE NPU3MBI, €€ HJIEMEHTOB;

CBOFCTBA MPH3MBI;

orpe/ie/leHHE NPSIMOM NPU3MBL;

olIpeJie/ieHHe NapajuieyeTHIe/a;

onpejienenue Ky6a;

CBo¥icTBa MapasLenenHIa;
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orpe/ie/ieHHe MPaMH/Ibl H €€ SJIEMCHTOB;

onpe/ie/icHHE YCEUECHHOI H MPaBHIILHOMN MHPaMUIbL;

onpesieienne anodembl;

©OIpe/IC/ICHAE LHIMHPA U €T0 YIEMEHTOB;

BHJIbI CCYCHUH LMIIMHJIPA [UIOCKOCTAMM;

oIIpeJIe/IeHHe KoHyca;

BHJIbI CCYCHUI KOHYCA IUIOCKOCTSIMH;

oIlpeJie/ieHHe mapa;

onpejielieHHe LEHTpa Wapa, cephl, JMaMeTpa Wapa, WapoBoro ceKTopa
cermenTa;

opMyJibl 0GbeMa MHOTOIPaHHHKOB M T/l BPAILCHHS;

opMyJIbI rUTOMIa I IOBEPXHOCTH TeJl BPALICHHS;

opMyJia HaXOKICHHS PACCTOSHHUS MEX Ly TOYKAMH YePe3 HX KOOPHHATBI;
opMyJia HaXOXKICHHS| KOOPJMHAT CEPE/IMHBI OTPE3Ka;

JIeHCTBUS Hall BEKTODAMH B IIDOCTDAHCTRE.
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yMeTh:

HCTIOTBIOBATE H3YMCHHBIC CROICTBA IUIOCKHX TCOMETPHUCCKIX (QUTYp mpi
HCCIIE/OBANIH TEOMETPHHECKIX 0GLEKTOB MPOCTPANCTEA, JEAAIIX B OTHOM
nockoerH;

"HAXOAUTE Ha PHCYHKE JATAHHEIE TOUKH, IPAMBIE H IVIOCKOCTIL;
WIUTIOCTPHPOBATS Ha MOZENIAX i WIOGPAAATE Ha PHCYHKE HAIBANHIE QHTYPH B
30/IAHHOM B3AHMHOM PaCTIONOKEHHH;

30/1aBaTh  IUIOCKOCTh C TIOMOWIBIO TpEX TOYCK, TOUKH H  MpAMOfi,
TepeceKaONIIX I APALTEBHAIX IPAMBIX f H30GPAKATS €& 1 PHCYHKE;
XapAKTEPHIOBATE NEPECCKAIONIIEE, MAPAVICTBHEE H CKPCIMBAIOLIIECS
npaBie;

HAXOAUTE HA MOACISX M PHCYHKAX NepeceKaiOmuecs, NApaUICTBHEE H
CKpeIIBaIONICCH IPAMBIE;

NpABIIBHO WI0GPAKATE HA PHCYHKAX MEpeceKaOlecs, NApalIcabhie i
CKpeIIBaIONIECH NPAMBIE;

XapAKTEPHIOBATE CTyHaH BIAMMHOTO PACTIONOKCHIS TIPAMOFi H IVIOCKOCTIL;
HAXOAUTE HA MOJENSX H PHCYHKAX MPAMBIC, NIEPECCKAIOLME MIOCKOCTE H
napaneHie eii;

NPABIIBHO WIOGPAKATE 1A HCYHKAX MepeceveHie MPAMON 1 IIOCKOCT,
MApAIIETBHOCTE MPAMOi 1 IIOCKOCTH;

3a/1BaTh MPSMYIO, NAPAUIENBHYIO IUIOCKOCTH: AOKA3BIBATH NAPAUIENBHOCTS
TIPAMOI I IL10CKOCTH, HETIOE3yS COOTRETCTBYIOLIIE CBOMCTEA;
XapAKTEPHIOBATE CTYHaH BIAMMHOTO PACTIONOKCHIS ILIOCKOCTeE;

HAXOTMT Ha PHCYHKAX TIepeceKaIONMecs I NAPATIETBHHE TIOCKOCTH;
HCTIOEI0BATE CROTICTBA KOMGHHALIHNH MAPAIELHEIX TUI0CKOCTEI ¢ NPSMBIMH
W JIPYTHMH TUTOCKOCTAMH JUIS PEIICHHS 3a/1a4;
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—  XapaKTepH30BaTh NEPNICHUKYIAPHOCTE NPAMOi H IUIOCKOCTH;
— 3a1aBaTE NPAMYIO, IEPTICHHKYISPHYIO IIOCKOCTH;
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HCIIONB30BATH CBOJCTBA MEPUCHANKYISPHOCTH NPAMOH 1 ILIOCKOCTH At
pelenus 3azad;

HAXOUTE Ha MOACIAX H PHCYHKAX IPAMIC, NIEPIICHIMKYIAPHbIE IOCKOCTAM;
HAXOZHTS Ha MOACIAX H PHCYHKAX NCPNCH/UKYIAPHBIC ILIOCKOCTIE;

HAXOZIHTE PACCTORHHE MEAY CKPEUIMBAIONIMHCH TAMBINH;

HMCTOMY30BAT NpH3HAK MEPNIEHTMKYAPHOCTH TIOCKOCTeli /U1 pemerin
samaq;

OMPEIENATE NOMYNPAMHIE, 3ATAIONIE YTOT MEAJLY TIPAMOI H ILIOCKOCTHIO;
3a1aBaTh muneHHLI YTOT BYTPAHKOTO Yria W WI0GPaKATh €ro Ha PHCYHKE;
MIMEDATE YrOT MeAAY TpAMOHt 1 I0CKOCTIO, MHHEliHbili YT JBYTPAHOro
yraa;

PasTHATE W TOKASHBAT HA MOCTAX MPAMYIO H NPABHILHYIO MPH3Mb,
TpAMOYTOMLHEL Mapannenenune, ky6;

I0GPEKAT Ha PHCYHKAX HCTHPCXYTOMBHbIC i TPEYTOTBHBIC TPHIMBI H X
eMenTL;

HCTIOM30BATh CROICTBA MPIMBL, MapaUeTCIuNeta 1 KyGa NpH peilienii
CTEPEOMCTPHHCCKIX 3a/1at;

PAINYATS H OKA3HIBATH Ha MOACAX NHPAMILY H IPABHILHYIO THPAMHY;
I30GPAKATS Ha PHCYHKAX TPEYTOTBHBIC f “ICTHIPEXYTOMBHbIC MHPAMILIb i 1X
eMenTL;

B HCCIOAHBX CIYWAX WIOOpMAATh Ha pHCYHKAX TPEYTOTBHBX 1t
THIPEXYTOLHBIX TIMPAMIL BEICOTY MHPAMIIH, CBASHBAS €& YMEMEHTE Ha
OCHOBE COOTBETCTBYIONIX CBOFICTS;

HCTIOME30BATh CBOICTBA MHPAMIIH, YCEHCHHOM MHDAMMJISI TIDH peinieHiy
CTEpEOMETPHHCCKIX 3a/1at;

PalIHATE H OKAIBIBATE HA MOACAX LLTHHP;





 




 

