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ITOSACHUTEJIbBHASA 3AIIMCKA

Pabouas rporpamMmMa yuebHoro kKypca «I'eomeTpusi» 6a30BOro ypoBHS /s
obyuarormuxcs 10 —11 kmaccoB pa3paboTraHa Ha ocHoBe PegepasbHOTO
rocy/lapCTBeHHOro  0Opa3oBaTe/NbHOTO  CTaHZApTa  cpefHero  0OIero
o0Opa3oBaHusl, C Y4ETOM COBPeMEeHHbIX MHUPOBBLIX TpPeOOBaHUM, TPebsIBIsIEMbIX
K MaTeMaTUueCKOMy 0Opa30BaHWIO, W TPAAMLIMA POCCUMCKOTO 0Opa3oBaHUS.
Peanuzanus MpOrpaMMbl obecmieuriBaeT OBJIafieHue KJIFOUEBBIMU
KOMIETEeHLIUSIMU, COCTaB/ISFOIUMU OCHOBY /ISl CAMOPA3BUTHS U HEMTPEPBIBHOTO
oOpa3oBaHus, LIeJIOCTHOCTh 0OITIeKy/JIbTYPHOTO, JIMYHOCTHOTO u
M03HABaTEe/ILHOTO Pa3BUTHS IMUHOCTH 00YyUarOIUXCS.

NE/IN N3YUYEHNA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOTO Kypca TeOMeTPHH Ha YpOBHe CpefHero o0iiero
oOpa3oBaHust 00yC/IOB/IeHA MPaKTHYeCKOW 3HAUMMOCTBIO MeTarlpeIMeTHBIX U
TpeIMETHBIX Pe3y/IbTaTOB 00yueHHs] TeOMeTpHH B HaIlpaB/IeHUH JTMUHOCTHOTO
pa3BuTHsl oOydaromuxcsi, GopMHUPOBaHUsl (PYHKIIMOHATbHON MaTeMaTHueCKOn
TPaMOTHOCTH, HW3y4YeHMWs [JPYIMX yueOHbIX JUCIUIUIMH. Pa3BuThe y
00yuaroIuXcsl MPaBUIBHBIX TIPe/ICTaB/eHUA O CYIITHOCTH U TIPOMCXOKAEHUU
reoMeTpUuecKdx abCTpakiyii, COOTHOILIEHWH peasibHOTO U W/ealbHOTO,
XapakTepe OTpa)kKeHMsi MaTeMaTU4eCKOM HayKoW SIBJIeHMH U TIPOL|eCCOB
peasibHOTO MUpa, MeCcTe TeOMeTPHU B CUCTeMe HayK W POJIM MaTeMaTHyeckoro
MO/Ie/TMPOBAaHUsI B HAyuYHOM TIO3HAHUM U B TpaKTUKe CrIocobCTByeT
(opMUPOBaHHI0O HAyYHOTO MHPOBO33DEHMS YUYaIlXCs, a TakKe KadeCTB
MBIIIIeHYsI, He0OXOUMBIX /IS a/IaliTal[ii B COBDEMEeHHOM 00I1leCTBe.

['eomeTpust siBAsieTCST OAHAM U3 06a30BbIX TIPeMETOB Ha YPOBHE CpeHero
obmiero obpa3oBaHus, TaK Kak oOecrieunBaeT BO3MOYKHOCTh HM3yueHHs Kak
JMUCIUTUIMH eCTeCTBeHHO-HayYHOW HampaB/eHHOCTH, TaK U T'YMaHATapHOM.

Jlornueckoe MblIieHHe, ¢GopMUpyeMoe TIpU U3yueHHH 00yJaromiMuCs
MOHSATUMHBIX OCHOB T'eOMeTPUM U TIOCTPOEHWM I[eTIOUKU JIOTUUeCKUX
yTBep)KAEHUN B X0/l pellleHHs] reoOMeTPUUeCKUX 3a/layu, yMeHHe BbIABUTATb U
OTpOBepraTb TUIoTe3bl HETIOCPeACTBEHHO HCIIO/b3YIOTCS MPHU PellleHruH 3a/jau
eCTeCTBEeHHO-HAayYHOTO I[MK/Ia, B YaCTHOCTH U3 Kypca (hU3NKH.

YMeHWe OpHeHTHUPOBAThCS B TPOCTPAHCTBE UTPaeT CYIeCTBEHHYIO POJib
BO Bcex 00/1acTsX [esTeTbHOCTH YesioBeKa. OpueHTallys uesioBeka BO BpeMeH!
Y TIPOCTPAHCTBe — HEOOXOAMMOe yC/IOBHE er0o COLMaJbHOro ObITHs, ¢dopma
OTPa’KeHHsI OKPY’KaroIllero MUpa, YC/JI0BUe YCTEIIHOTO T03HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JelCTBUTENILHOCTH. OmneprpoBaHue TMPOCTPAHCTBEHHBIMHU
obpa3zamMu 00bemuHSEeT pasHble BHABI y4eOHOH W TPYAOBOH JesSTeTbHOCTH,
SBJIIETCSI OAHUM M3 TIPOdeCCOHAMbHO Ba)XKHBIX KauecTB, TI03TOMY aKTyasjbHa
3ajauya (opMHUpOBaHUS Y 0OYYAIOIIUXCS TIPOCTPAHCTBEHHOT'O MBIIIIEHUST KaK
Pa3HOBUAHOCTU 00pa3HOTO MBIIIEHUS] — CYI[eCTBEHHOr0 KOMITOHEHTa B
MO/ITOTOBKE K MPaKTUUYeCKON ZiesiTe/TbHOCTY 110 MHOTUM HaIlpaBJ/IeHHSIM.

Llenb ocBoeHust TporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM
ypoBHe 00yueHHsI — 00IIeoOpa3oBaTe/lbHOe W OOIEKY/IbTYPHOE pa3BUTHE
oOyuarommxcs uepe3  obecrieueHHe  BO3MOKHOCTH — INPHUOOpeTeHHs U
WCIIO/Ib30BaHUs CHUCTEMaTUYeCKUX TeOMEeTPUUeCKUX 3HAaHUM U JeUCTBUM,
cieliMPUUHBIX ~ TeOMEeTpHH, BO3MOKHOCTA  YCITEITHOTO  TIPOJOJ/DKeHUs
oOpa3oBaHUsT TI0  CIeL[UA/IbHOCTSIM, He CBSI3aHHBIM C  TIPUK/IQIHBIM
WICTI0/Tb30BaHHEM TeOMETPHH.



[TporpamMma Mo reoMeTpuu Ha 0a30BOM ypOBHe TMpefHa3HaueHa /st
o0yuaroluxcs CpefiHeld IIIKOJIbl, He  HWCIBITHIBABIIMX  3HAUWTETbHBIX
3aTpyJHEHUM Ha ypOBHE OCHOBHOTO o0iiero obpa3oBaHus. TakuMm ob6pasowm,
oOyuaroryiecss Ha 0a30BOM YPOBHE J0/DKHBI OCBOUTBH OOIIHEe MaTeMaTHYecKHe
yMeHUs], CBsI3aHHbIe CO CITeli(UKON reOMeTpruu U HeoOXOouMbIe /IJIsi )KU3HU B
coBpeMeHHOM O00iijecTBe. Kpome 3TOro, oHMU HWMeIOT BO3MOXXHOCTb H3YUUTh
reoMeTpuio Oosiee ri1yb0Ko, ec/iid B JajbHEHIIeM BO3HUKHET He0OXOAMMOCTDb B
reoMeTpUUeCKHX 3HaHUSX B TTPo(deCcCroHa/bHOM /e TeTbHOCTH.
IocTwkeHWe 1ieJTd OCBOEHHUSI TPOrpaMMbl 00ecTieurBaeTCs pelleHreM
COOTBETCTBYIOLUX 3a/ilau. [IpHoOpUTeTHBIMK 3aJjauaMd OCBOEHHs Kypca
«['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:
¢ (opmupoBaHue Tpe/CTaB/eHUs O TeOMeTPUM KaK YaCThU MHPOBOMU
Ky/JbTYPbI M OCO3HaHHe €& B3aUMOCBSI3U C OKPY KaIOIIIMM MUPOM;

¢ (opmupoBaHue MpeCTaB/lIeHUsI 0 MHOTOIPAaHHUKAX U TeJiaX BpallleHUs
KaK O BaKHEUIMX MaTeMaTHUUeCKUX MOjefsX, ITT03BOJISIOIIAX
OIMCBIBaTh U M3y4aTb pa3HbIe SB/IEHUS OKPY>KaloIllero MUPa;

¢ (¢opmupoBaHre yMeHHs paclio3HaBaTh Ha uepTe)kaxX, MOjensX U B

peasibHOM MUpe MHOTOT'PAaHHHKHU U TeJia BpallleHus;

® oOBJafieHWe MeTOJaM{  pellleHHs 33Jad Ha TIOCTPOeHWs Ha

1300pa>keHUsIX TIPOCTPAHCTBEHHBIX (QUTYD;
¢ (¢opmMupoBaHHe yMeHHS OIEpPUPOBaTh OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHUKAX U TeJlaX BpallleHUst U UX OCHOBHBIMH CBOWMCTBaMU;

® OBJafieHWe aJTOPUTMAMM  DellleHHsI OCHOBHBIX THUIIOB  3ajavy;
¢opMupoBaHre yMeHHS TIPOBOJAUTH HEC/TIOXKHbIE [JOKa3aTelbHbIe
paccyk/ieHHs1 B XO/ie pellleHWs] CTepeoMeTpPUUeCKUX 3afiau M 3afiau C
MIPAKTUUeCKUM COjlep>KaHHeM;

® Dpa3BUTHe  UWHTE/VIEKTya/JlbHBIX W TBOPYECKMX  CIIOCOOHOCTeM
00yuaroIuxcs, T03HABaTeJbHOM aKTUBHOCTH, WCC/IeJOBaTeTbCKUX
yMeHUM, KpUTUUHOCTH MBIIILJIEHNS;

¢ (dopmupoBaHve  GYHKIIMOHAJIbHOM  I'DPAaMOTHOCTH,  peJjieBaHTHOM

reOMeTpUU: YMeHHe pacrlio3HaBaTh TIPOSIBJIEHUS TeOMeTPUUeCKUX
TIOHATUN, OOBLEKTOB W 3aKOHOMEDHOCTeM B peanbHBIX YKU3HEHHBIX
CUTYaI[UsIX U TIPU U3YYeHUU IPYTHUX yueOHBIX TIPe]METOB, TIPOSIB/IEHUS
3aBHCHMOCTeM U 3aKOHOMepHOCTeM, (opMy/aMpoBaTh WX Ha S3bIKe
reoOMeTpUd W CO37laBaTh T'eOMeTpUUeCKWe MOJeNid, TIPUMEHSITh
OCBOEHHBI TeOMeTPHYEeCKHM ammapar [/ pellieHus IpPaKTHUKO-
OPHMEHTUDOBAHHBIX  3aZlau,  HWHTEpPIIPeTUPOBaTh U  OL[€HUBATh
TI0JTyUeHHbIe Pe3y/IbTaThl.

OT/unTeTbHOW 0COOEHHOCTBIO TTPOTPAMMBI SIBJISIETCSI BKTFOUEHHE B KYPC
CTepeOMeTPUM B Hadaje ero H3y4YeHUs 3ajad, pelllaeMbiXx Ha YPOBHe
VHTYUTHBHOTO TI03HAHUS, W OMpe/ie/IEHHBIM 00pa30oM opraHu30BaHHasi paboTa
HaZi HUMH, YTO CTIIOCOOCTBYIOT Pa3BUTUIO JIOTHYECKOT'O M MPOCTPAHCTBEHHOTO
MBIIIIEHYsI, CTUMYJIUPYeT NPOTeKaHHe WHTYUTHUBHBIX IIPOL[eCCOB, MOTUBUDPYET
K Ja/bHeNIeMy U3y4eHUI0 MpefiMeTa.

[TpenmouTeHre OTAAETCS HArISIAHO-KOHCTPYKTUBHOMY MeTOZy oOyueHwUs,
TO €CTb TeOpeTHUeCcKWe 3HaHWsS WMeHT B CBOeld OCHOBe UYBCTBEHHOCTB
TIpeIMEeTHO-TIPAKTUYECKOW  JesiTe/IbHOCTU.  Pa3BuTHE  TIPOCTPAHCTBEHHBIX
Tpe/ICTaB/ieHNd y yuallluxcsi B Kypce CTepeoMeTpUM TIPOBOAMTCS 3a CUuéT
pellieHUs] 3aJay Ha CO3/aHHWe TIPOCTPAHCTBEHHBIX 00pa3oB W 3afau Ha
orepupoBaHKe MPOCTPaHCTBeHHBIMUA 0bpa3amu. Co3ziaHre obpasa MpPOBOAUTCS



C OTIOpOM Ha Har/SITHOCTD, a OTIepHpOoBaHKe 06pa3oM — B YCIOBUSIX OTBJ/I€UeHUS
OT HarJISIAHOCTH, MbICJIEHHOTO U3MEeHEeHUsI ero NCXOJHOTO CO/Iep>KaHusl.

OcHOBHbIE cOfepyKaTe/ibHble MHUU Kypca «['eomerpum» B 10-11
Knaccax: «MHororpaHHUKu», «IIpsAMbie ¥ MJIOCKOCTU B TPOCTPAHCTBe», «Tea
BpallleHus», «BeKTopbl M KOOpJWHaThl B TIPOCTPAHCTBe». PopMHUpOBaHUe
JIOTUUeCKUX YMEeHHWM pacripefie/isieTcsl He TOJIBKO T10 CO/iep>KaTeTbHbIM JINHUSM,
HO U TI0 rojilaM oOyueHusi Ha YPOBHe cpefiHero o0iriero o6pa3oBaHusl.

Copep>kaHre 0Opa30BaHuUsl, COOTBETCTBYIOII[ee MMPeJAMEeTHLIM pe3yJbTaTaM
ocBoeHHs paboueii TMporpaMMbl, pacripefile/léHHBIM TI0 To/faM O0yueHwUs,
CTPYKTYPHUPOBAaHO TakKWM 00pa3oM, 4UTOOBI OBJafieHHe TreoMeTpHUUYeCKUMU
TTOHSTUSIMUA Y HAaBBIKAMH OCYIIIeCTB/ISIIOCH TI0C/IeZiloBaTelbHO U MOCTYIIaTebHO,
Cc coOmofieHeM TPUHIMIIA TIPEeMCTBEHHOCTH, UTOObI HOBbIe 3HaHUSA
BK/IIIOUA/IMChb B OOIyI0  CUCTeMy TeOMeTPUUeCKUX  TpeZCTaB/IeHUu
00y4JaroIMXcs, pacIIupss U yrayosss eé, o0pa3ys NMpouyHble MHOKeCTBEHHBIe
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha n3yueHnue reometpuu oTBOAUTCSA 2 yaca B HeZlesito B 10 kiacce u 1 yac
B HeJlemio B 11 Kimacce, Bcero 3a /iBa rozia o0yuenus - 102 yueOHBIX yaca.



COJAEP)XAHUME YYUEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIe TIOHSITUSI CTepeoMeTpuM. Touka, TIipsiMasi, TIIOCKOCT,
npocTpaHcTBO. [loHsiTHe 00 aKCMOMAaTH4eCKOM IIOCTPOEHHH CTepeoMeTpHH:
aKCUOMBI CTEPEOMETPUU U C/Ie[ICTBUS U3 HUX.

B3auMHOe pacro/iokeHWe MpsSMbIX B MPOCTPAHCTBE: TepeceKaroluecs,
rnapajyie/lbHble Y CKpellUBatoluecss TpsimMble. Ilapa/iienbHOCTb TIPSIMBIX U
IJIOCKOCTe B TIPOCTPAHCTBe: Tapajuie/ibHble TMpsiMble B TPOCTPAHCTBE;
rapaie/lbHOCTh TPEX MPsIMbIX; Tapa/l/ie/IbHOCTb MPSIMOW U TIJIOCKOCTU. YTJIbI C
COHArpaB/ieHHbBIMU CTOPOHAMM; Yrojl MeXAYy TpSIMbIMU B TPOCTPAHCTBe.
[TapanienbHOCTb  TIJIOCKOCTeW:  Mapajuie/ibHble  TJIOCKOCTH;  CBOMCTBA
rnapajyie/lbHbIX TIOCKOCTel. [lpocTelillivie MNpPOCTpPAaHCTBeHHble (GUIYpPhl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, rapasisiesienuriefi; IOCTPOeHre CeUeHUH.

[TepnieHAUKYISIPHOCTH TIPSIMOU U MJIOCKOCTU: TIepIeHAUKY/ISIpHbIEe TIPSiMble
B TIPOCTPAHCTBe, MpsiMble Mapasijie/ibHble U TMepreHAUKY/IsIpHble K MJI0CKOCTH,
MPU3HAK TIepPHeHAUKYJ/ISIPHOCTU TIPSIMOM M TIJIOCKOCTU, TeopemMa O TIpsIMOM
repreHANKY/ISIPHOM TJIOCKOCTU. YTJIbl B TIPOCTPAHCTBE: YToJl MeXAy MpsSMOr U
TUIOCKOCTbIO; IBYTPaHHbIA YrOJ, JIMHEeWHbIA Yroja JBYIPAaHHOTO yrJa.
[lepneHAUKY/ISp YW HaK/IOHHbIE: pACcCTOSTHUE OT TOUKU [0 TJIOCKOCTH,
paccTosiHWe OT TIPSIMOM /10 TIJIOCKOCTU, TIPOeKIUsi (PUrypbl Ha TIJIOCKOCTb.
[TepnieHAUKY/ISIPHOCTh TJIOCKOCTEM: TPU3HAK TepreHAUKY/JISPHOCTU JBYX
rI0ckocTel. TeopeMa 0 Tpéx mepreHAUKY/isipax.

MHororpaHHMKHu

[ToHsiTve  MHOrOrpaHHWKA, OCHOBHbIE 3JIeMEHTbl ~MHOTOTDaHHUKA,
BBITIyK/Ible U HEBBINYK/Jble MHOTOIDAaHHUKH; pa3BEPTKa MHOTOrpaHHUKaA.
[IpuaMa: n-yrosibHas TMpW3Ma; TpaHW M OCHOBaHUS TIPU3MbI; TMpsiMas U
HaK/JOHHas  TIpU3MbI; OOKOBasi W  TIOJIHAs  TIOBEPXHOCTb  TIPU3MBL
[Tapannenenunes, MOpSAMOYTOAbHBIA Tapasjiesieivure; U €ero CBOWCTBA.
[Mupamua: n-yroyibHasi TMpaMu/ia, TPAHA U OCHOBaHWe MUpaMH/Ibl; OOKOBasi U
MOJIHasi TIOBEPXHOCTb TMHUpaMU[bl; TpaBWIbHasg W YyCeuéHHas MUpaMUja.
OnemMeHTbl TPU3Mbl U TNUpaMU/bl. [IpaBubHbIE MHOTOTDAHHUKU: TIOHSITHE
MpaBU/ILHOTO MHOTOTPAaHHUWKA; TIPaBU/IbHAs TMpH3Ma U MpaBWIbHAs MUpaMU/a;
MpaBWIbHAs TpeyrojbHasi THMpaMWa W TIPaBWIbHBIA TeTpa’ap; Kyo.
[lpencraBieHvie O TIPaBU/IbHBIX MHOTOTDAaHHMKAX: OKTa3/[p, JA0JeKas[p U
rkocas3/p. CeueHus MPY3MbI U TTHPaMU/BbI.

CuMMeTpHsi B TIDOCTPAHCTBE: CUMMETPUSI OTHOCUTETbHO TOUKU, MPSMOH,
IJIOCKOCTU. DJIeMeHTbl CUMMETpUM B TMpaMuZax, Mapasiiesenureax,
TMpaBU/IbHBIX MHOTOIPAaHHUKAX.

BbIuricieHrie 371eMEHTOB MHOTOT'DAHHUKOB: pEOpa, [JuaroHaid, YTJIbl.
[Tnomjaze OOKOBOM ITOBEPXHOCTH U ITIOTHOM ITOBEPXHOCTH IIPIMOM TMPU3MBI,
T7I0Ia/Ib OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSMOM TIPH3MBI.
[Tnomiase OOKOBOM TTOBEPXHOCTU U TIOBEPXHOCTH TIPAaBUIBHOW MMUPaMU/BbI,
TeopeMa O TIUIOL[aZii yCeuéHHOW TupaMu/bl. [loHatre o6 o6béme. OOBEM
MMpaMU/bl, TIPU3MBI.

[Tomobubie Tesla B TipocTpaHcTBe. COOTHOIEHUS MEXKIYy TUIOIMIAsIMU
MoBepxHOCTel, 00bEMaMu MTOI00HBIX TeJl.



11 K/TACC

Tesia Bpalenusa

[unuHapuueckass ~ MOBEPXHOCTh,  OOpasymolue  LUIMHIPUYeCKOH
MOBEPXHOCTH, OCb LIWIMHAPUUECKOW MOBEPXHOCTH. LIWnuHAp: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTh, OOpa3yrolljas W O0Ch; IIO[AAL OOKOBOM U ITOTHOM
TOBEPXHOCTH.

Konunueckasi ToBepXHOCTbh, 00pa3ytoliie KOHUUeCKO# TTIOBepXHOCTH, OCh U
BeplIMHa KOHUUeCKOW ToBepxXHOCTH. KOHyC: OCHOBaHHMe W BepIlMHa,
oOpa3yroiijas ¥ 0Ch; TUIOIIAfb OOKOBOM U TIOJIHOM TTOBEPXHOCTU. Y CeUEHHBIN
KOHYC: 0Opa3yroliie 1 BbICOTa; OCHOBaHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u 1map: 1eHTp, paJuyc, AUaMeTp; TJIOLa[b TIOBEPXHOCTU CQephl.
B3aumMHoe pacrionoxeHnve cdepbl U TJIOCKOCTU; KacaTeslbHasi TJIOCKOCTb K
cdepe; miomiaab cepsl.

M306pakeHre Ten BpalljeHWs Ha TUIOCKOCTUA. Pa3BépTKa LWIMHApPA |
KOHYycCa.

KombOuHaiiy Tesi BpalljeHus] W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMUCaHHBIA OKO0JIO cepbl; cdepa, BIKMCAHHAs B MHOTOTDAHHUK, WA TeJO
BpallleHusl.

[TonsiTie 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00
00BbEMe TIPSIMOYTOJILHOTO Tapajiiefieridriefia U cieAcTBus u3 Heé. OO0béM
L[UIMH/Pa, KoHyca. OO0BbEM I11apa U 1Ioiazib Cepsl.

[Tomobubie Tesla B TipocTpaHcTBe. COOTHOIEHUS MEXIYy TUIOMIAsIMU
MoBepxHOCTel, 00bEMaMu MOI0OHBIX TeJL.

Ceuenusi uuaMHApa (Mapasvyie/lbHO W TIePHeHUKYJISIPHO OCH), CeueHUst
KOoHyca (TapaJijielbHOe OCHOBAHWIO W TPOXOJsiliee yepe3 BepIIMHY), CeueHus
mapa.

BeKToOpbI U KOOP/IMHATHI B MPOCTPAHCTBE

BekTop Ha mockocTu ¥ B mpocTtpaHcTBe. CJio)KeHWe W BbIUMTaHUeE
BEKTOPOB. YMHO)XeHHWe BeKTOopa Ha uuc/a0. Pa3nokeHue BeKTOpa MO TPEM
HeKOMIL/IaHapHbIM BeKTopam. [IpaBuno mapasuienenurnefa. PeieHue 3ajay,
CBSI3aHHBIX C MPUMEHeHHWEeM TIpaBW/ [IeMCTBUM C BeKTopamu. [IpsMoyronbHas
cucTeMa KoopauHatT B TipoctpaHcTBe. KoopauHatbl BekTopa. [lpocTeiiiive
33/lauM B KOOpJWHaTaxX. YTon Mexay BekTopamu. CkajsipHOe Mpou3BefleHue
BeKTOpOB. Bblunc/ieHWe yIr7IoB MeXAy TIPIMBIMM UM TIJIOCKOCTSIMM.
Koop/1vHaTHO-BEKTOPHBIM MeTO/, TP PellieHUH FreOMeTPpUUYeCKUX 3a/jau.



INTAHUPYEMBIE PE3YJ/IBTATBI
JINHHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeaMeTa
«MareMaTtrKa» XxapaKTepU3yrTCs:

I'paxpaHcKkoe BocliMTaHue:

c(OpMUPOBAHHOCTBIO  T'PAKIAAHCKOW TIO3WIMM  OOydYaroimierocs Kak
aKTUBHOTO U OTBETCTBEHHOTO uUjieHa POCCHUHCKOTO 0011leCcTBa, MpefCcTaB/eHueM
O MaTemMaTUUeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS Ppa3/IUUHBIX CTPYKTYD,
SIBJIEHWM, TIpOLlelyp TPakKAAaHCKOro obimiectBa (BbIOOPHI, OIMPOCHI W TIp.),
yMeHHeM B3ahMO/IelCTBOBATh C COLMA/IBHBIMA UHCTUTYTaMU B COOTBETCTBUU C
UX QYHKIUSMU U Ha3HAUeHUEM.

IIaTpuoTHUYecKoe BoCIIUTaHHe:

chOpMHUPOBAaHHOCTBI0 ~ POCCUMCKON  TPaK[JaHCKOWM  MAEHTUUHOCTH,
YBa)KEeHUS K TMPOIIOMY U HaCTOSILL[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM
OTHOIIIEHWEM K [IOCTWKEHHUSIM PpOCCUMCKHMX MaTeMaTMKOB U POCCHUKCKOU
MaTeMaTU4eCcKOM IIKOJbl, K WCIO0JIb30BAHUKD STUX AOCTWXKEHUM B [IPYTHUX
HayKax, TeXHOJIOTUsIX, C(pepax S5KOHOMUKHU.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIeHHOCTeu POCCHUICKOTO0 Hapo/Ja;
chOpMUPOBAHHOCTBI0 HPABCTBEHHOTO CO3HAHWS, STUYECKOTO TOBe/IeHus,
CBA3aHHOTO C TIPAKTUUECKMM TIpUMEHEeHUWeM [JOCTWKEHUW HayKu U
JleATeIbHOCTBID YUEHOr0; OCO3HaHWEM JIMYHOTO BK/IaJa B IIOCTPOEHUE
yCTOH4YMBOrO OyayIiero.

JcTeTHYecKoe BOCIIUTaHUe:

5CTEeTUYECKUM OTHOLLIEHHWEM K MUDY, BK/IFOUasi 3CTETUKY MaTeMaTUUeCKUX

3aKOHOMEPHOCTeH, 00BEKTOB, 3a7iay, pelleHnuH, pacCyK/1eHUM;
BOCTIDUMMYMBOCTBIO K MaTeMaTUUeCKUM acleKTaM pa3/idyHbIX BU/IOB
HCKYCCTBa.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 yMeHUsl TNPUMEHSTh MaTeMaTUueckKue 3HaHUsl B
MHTepecax 3/0pOBOr0 W 0Oe3omacHoro obpa3a J»XU3HH, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO (37l0pOBOe MUTaHWe, COasaHCHPOBAHHBIN
PEXXUM 3aHSATUN U OT/AbIXa, peryJ/isipHasi pusnyeckast akTUBHOCTb); (PU3UUeCKOT0
COBEPIIIeHCTBOBAHUS, rpu 3aHATUAX CTIOPTUBHO-03/J0POBUTETBHOM
JleATeJIbHOCTBIO.

TpynoBoe BocriuTanue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM L[eHHOCTH TPY/10/1t00HsT; THTEpecoM K
pa3MuyHbiM  cpepaMm NpodecCUOHANTbHOU  [1eATe/IbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPU/IOKeHUSIMH, YMeHHeM COBepIllaTh OCO3HAHHBIN BLIOOD
Oyayieii mpodeccu W peasM30BbIBaTh COOCTBEHHbIE JKHU3HEHHBbIE TI/IaHbI;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHYeCcKoMy OOpa30BaHHMIO H
camMoobpa30oBaHUIO Ha TIPOTSHKEHUM BCeM >KW3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PellleHNH MPAKTUUeCKUX 3a/jlady MaTeMaTU4eCKOM HarpaB/IeHHOCTH.

JKO0/IOrUYecKoe BOCIIUTaHue:

c(hOpMUPOBAHHOCTBIO 3KO0JIOTUUECKOW KYJ/bTYpPbl, IOHUMaHWEM BJIUSTHUS
COLIMATbHO-5KOHOMUYECKUX  TPOL[eCCOB HAa COCTOSSHWE TIPUPOJHOM U
collMaZibHOM Cpefibl, OCO3HaHWEeM TIJI00a/bHOTO XapaKTepa JKO0JIOTHYeCKUX
npobsieM; OpUWeHTal[Mell Ha TpUMeHeHHWe MaTeMaTUYeCKuX 3HaHWM /s



pellieHus 3a/lay B 00/1aCTH OKpYKarollleid cpefibl, TUTAHUPOBAHUSI TIOCTYTIKOB U
OLIeHKU X BO3MO>KHBIX MTOC/eACTBUM [/ OKPY>Kalollleid Cpe/ibl.

IleHHOCTH HAYYHOT'0 NMO3HAHMSA:

Cc(hOpPMUPOBAHHOCTHIO MHPOBO33peHuUH, COOTBETCTBYIOILIETO
COBpEMEHHOMY VDOBHIO Da3BUTHSI HayKd W OOI[eCTBeHHOW TMPaKTHUKH,
MOHMMaHKeM MaTeMaTUueCKOW HayKU Kak c(epbl UyeJi0BeuecKou JiessTe/lbHOCTH,
3TaroB eé pa3BUTHUSI U 3HAUMMOCTH [/l Pa3BUTHUS LIUBWU/IM3ALIMW; OBJIa/leHUEeM
SI3bIKOM MaTeMaTUKWA M MaTeMaTUueCKOW KY/IbTYpOM Kak Cpe/ICTBOM TO3HaHUS
MHpa; TOTOBHOCTHIO OCYLIECTB/SITh TPOEKTHYO U UCC/Ie/l0BaTeNbCKYI0
JlesiTeTbHOCTh UHAUBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTarnpeaMeTHbIe pe3ybTaTbl OCBOEHUS TTPOrpaMMbl yuebHOTo TipeiMeTa
«MaTemaTuKa» XapaKTepPU3yHTCS OBJIaZieHeM yHUBepPCa/JbHbIMU
nosHasamesbHbIMU  O0elicmeUsIMU, YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/IbHbIMU Pe2yAsiMuBHbIMU OeliCmeusiMu.
1) YHueepcanbHble no3HaeameabHble Oelicmeusi, obecneuugaiom
¢opmuposaHue 6a308bIX KOSHUMUBHbLIX Npoyeccos obyuarowjuxcs (oceoeHue
MemoO08 NO3HAHUSI  OKpyJawuwjeco  Mupa; nNpuMeHeHue  J/02U4ecKux,
uccnedoeamenbCKux onepayutli, ymeHuli pabomams ¢ uHgopmayueti).
Bba3oBble jioruyecKue AeiCTBUA:
® BLISIBJISITh U XapaKTepu30BaTh CyllleCTBeHHbIe TIpU3HAKU
MaTeMaTUUeCKUX 0OBbeKTOB, MOHSATHH, OTHOIIIEHUM MeX/Ay TTOHSATHSIMHY;
dbopmynupoBaThb onpejeneHust TIOHSITUH; yCTaHaB/IMBaTh
CyI[eCTBeHHbIN TIPU3HAK KIaCcCU(UKAI[MH, OCHOBaHUS /it 000011jeHus
Y CpaBHEHUs1, KpUTEPUU MPOBOIUMOI0 aHA/N3a;

® BOCIPUHWMATh, (HOPMy/IUpOBaTh U Tpeobpa3oBbIBaTh CY>KIEHUS:
yTBepJuTe/IbHble W OTpHIlaTe/bHble, eJUHUYHbIE, UYaCTHbIe U 0O0IIHe;
YCJIOBHBIE;

® BBLISB/ASATH MaTeMaTHUeCKWe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeunss B (pakTax, AAHHBIX, HAOMIONEHUAX U yTBEPKAEHUSX;
npejajiaraTb ~ KpPUTEPUU [/l BbIBJIEHUS  3aKOHOMEpDHOCTeW U
TIPOTHBOPEUN;

® /efiaTh BBIBO/bI C MCIOJ/Ib30BaHMEM 3aKOHOB JIOTUKH, JeAYKTUBHBIX U
WMHAYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IF0UeH!! 110 aHa/I0Tuy;

® [IPOBOAUTH  CAMOCTOSITe/TLHO  [Jl0Ka3aTe/lbCTBAa  MaTeMaTUUeCKUX
yTBep)XAeHuW  (mpsiMble W OT  TIPOTMBHOrO),  BBICTpauBaThb
aprymMeHTal[ut0,  TMPUBOAUTL  TIpUMEPbl W KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHbIE CYK/IEHUS 1 BBIBO/IBI;
® BRIOMpaATh CIOCOO pellieHUsT yueOHOM 3a/aud (CpaBHMBATh HECKOJIBKO
BAapUAHTOB peIlleHHs], BbIOMpaTh Haubosee MOAXOASIINNA C YYETOM
CaMOCTOSITe/TbHO BbI/le/IEHHbIX KDUTEPUEB).

Bba3oBble uccieoBaTeIbCKHeE IeNCTBUS:

® 1CMO0JIb30BaThb  BOMPOCHI  KaK  MCC/Ie0OBaTebCKUA ~ WUHCTPYMEHT
Mo3HaHusA; (OPMYJIMPOBaTh BOIPOCHI, (DUKCUPYIOIIMe TTPOTHBOpEYUe,
npo0JieMy, yCTaHaB/IMBaTh UCKOMOE U IaHHOe, (POPMHUPOBATh TUIIOTe3Y,
apryMeHTUPOBAaTh CBOIO MO3ULUI0, MHEHUE;

e TIPOBOJAUTH  CaMOCTOSITE/IbHO  CIUVIAHUPOBAHHBIM  JKCIEpHUMEHT,

WCC/IeJOBaHWe 110 YCTAHOB/IEHHWIO OCOOeHHOCTel MaTeMaTHUueCKOTo



0o0BbeKTa, SIBJIeHUs], TpOIecca, BBLISIBIEHUIO 3aBUCUMOCTEN MEXIy
00BeKTaMH, sIBJIEHUSIMH, TIPOIIeCCaMU;

CaMOCTOSITeSTbHO ~ (popMy/ipoBaTh  0000IeHHsT U BBIBOABI  T10
pe3y/ibTaTaM TIPOBeIEHHOTO HabJIIO/IeHus, WCC/IeJOBaHUs, OlIeHHWBATh
ZIOCTOBEPHOCTH IMOTyYeHHBIX Pe3yJ/IbTaTOB, BHIBO/IOB U 0000IIeHMIA;
MPOrHO3MPOBaTh BO3MOKHOE pa3BUTHe TIPOLieCcca, a TakKe BbIJBUTaTh
TIPe/ITIOIO)KeHHs O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISB/ISTH Jle(UI[UThI HH(GOPMALWH, JaHHBIX, HEOOXOANMBIX [I7Isl OTBeTa
Ha BOTIPOC U /IJIs PellleHus 3aZiaui;

BbIOMpaTh WHGOPMAIMI0O W3 HWCTOYHMKOB  pa3/MUHbIX  THIIOB,
aHa/TM3UPOBaTh, CUCTEMaTH3UPOBATh 7] WHTEPIIPeTUPOBATh
MHGOPMAI[HIO PA3/TMUHBIX BUZOB U (hOPM TIpe/ICTaB/IeHMUS;
CTPYKTYpUPOBaTh HWH(OPMAIWIO, TPEeACTaB/IsATE €€ B Pa3IAYHBIX
dbopmax, WITFOCTPUPOBATh rpauuecKy;

OlleHWBaTh  HAAE&KHOCTb  WHGOPMAL[MM  TI0  CaMOCTOSITE/IbHO
chOpMyTMPOBAaHHBIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuusarom
CchOpMUPOBAHHOCMb COYUA/NbHbIX HABLIKO8 00YUAOWUXCSL.
Oomenue:

BOCTIpUHUMATh U (POPMY/JIUPOBATh CYXKJEHHUS B COOTBETCTBUM C
YCJIOBUSIMU W LIeJIIMU OOITIeHUsI; sICHO, TOYHO, TPAMOTHO BbIPa)KaTh
CBOIO TOUKY 3peHHs] B YCTHBIX M TIMCbMEHHBIX TeKCTaX, JaBaTh
TIOSICHEHHSI TI0 XO/ly pellleHHsl 3aZiaul, KOMMEHTHPOBAaTh MOTy4YeHHbIN
pe3y/ibTaT;

B XOZie OOCY’KIeHHSI 3aZlaBaTh BOIPOCHI TI0 CYIIECTBY OO0CY»KIaeMoit
TeMbI, MPOb/IeMbl, pelllaeMoi 3a/jlauu, BbICKa3bIBaTh HeU, HalleJleHHbIe
Ha TIOMCK peIIeHUs]; COTOCTAB/ATb CBOU CYKAEHUS C CY>KIeHUSIMHU
APYTUX YUYaCTHUKOB Auanora, oOHapy)kKuBaTh pa3/idyhe W CXOZCTBO
MO3ULNM; B KOppeKTHOl ¢dopme ¢dhopMy/IvpoBaTh pa3HOr/acus, CBOU
BO3Pa’KeHUS;

Mpe/ICTaB/ISTh ~ pe3y/bTaThl  pellleHus]  3a/laud, 9SKCIIePUMEeHTa,
WCC/IeJOBAaHUSI, IIPOEKTa; CaMOCTOSITeIbHO  BbIOMpaTh  ¢opMat
BBICTYIUIEHHST C y4Y6TOM 3aZiau TIpe3eHTAllUd U  0OCoOeHHOCTeH
ayJUTOPUH.

CoTpyaHuuyecTBo:

3)

MOHUMAaTh W WCIOJIb30BaTh  TpPEUMYIeCTBa  KOMaHAHOW U
WHAVBUya/JIbHOM pabOThI TIPU pellleHnd yueOHbBIX 3a/lay; MPUHUMATh
I[e/lb COBMECTHOW  /IeSITeJIbHOCTH, IJIAHUPOBaTh  OpPTraHU3al[Hi0
COBMeCTHOM paboThl, pacrpefiesiaTb BHAbBI pabOT, J0roBapHBaThCH,
obcy>XgaTh TIporiecC MW pe3ynabTaT paboTel; 0000IaTh MHEHHS
HECKOJIbKUX JTHO/IeH;
y4acTBOBaTh B TPYIIOBBIX (opmax paboTbl (00CyKgeHus, obMeH
MHEHUl, «MO3rOBble IITYPMbl» W WHBIE); BBIMOJHATL CBOK YacCTh
paboThl ¥ KOODAWHUPOBATh CBOW JEUCTBUS C JPYTMMH UjeHaMu
KOMaH/Ibl; OL[eHWBaTh KaueCTBO CBOEro BK/aZia B OOIIMM TPOJYKT 10
KpUTepHsiM, chopMy/IMPOBAHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.
YHueepcanbHble  pe2y/isimueHble  Oelicmeusi,  obecneuugarom

¢hopmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUUYHOCTU.
Camoopranusanus:



e COCTaBJ/SATH IJ1aH, aATOPUTM pellieHus 3ajlauu, BbIOKMpaTh Criocob
pellieHus C YYETOM UMEIOIIUXCSl PeCYPCOB ¥ COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI

pelleHu C y4éTOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

®* BafleTb HaBbIKaMK I[103HABAaTe/JbHOM peQieKCMA KaK OCO3HaHUSA
COBepLIaeMbIX  JJeWCTBUM U  MBICJIUTENbHBIX  IIPOLIECCOB,  HX
pe3y/bTaToB; BJa/leTh CIOCO0AMU CaMOTIPOBEPKH, CAaMOKOHTPOJIS
rpoLiecca ¥ pe3yJbTara pelleHus: MaTeMaTH4eCKOU 3a/auu;

® mpeABHUJETb TPYAHOCTH, KOTOpble MOTYT BO3HMKHYTb IIPU peLlIeHW!
3a/lauyM, BHOCHUTb KOPDEKTMBBI B [leATe/IbHOCTb Ha OCHOBE HOBBIX
0OCTOSITE/ILCTB,  [AHHBIX, HaWJEHHBIX  OLIMOOK,  BBbISIBJIEHHBIX
TPYZHOCTeW;

® OIleHMBaTh COOTBETCTBHE pe3ysibTaTa LeIM U YCJIOBUSIM, OOBSICHSTDH
MIPUYKHBI JOCTWKEHHUSI UM HeJOCTY)KEeHHUS pe3yJ/IbTaTOB JesiTeIbHOCTH,
HaXO/IUTh OIINOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

INTPE/IMETHBIE PE3YJIBTATBI
10 K/TACC

OneprpoBaTh MOHATUSMU: TOUKA, MpsiMasi, MJI0CKOCTb.

[TpriMeHATb aKCMOMBI CT€PEOMEeTPUU U C/Ie[CTBUSI U3 HUX TIPU PelleHUU
reoMeTpUUecKrx 3ajau.

OneprpoBaTh MOHATUSIMU: MapajyielbHOCTh M MepreHAUKY/ISPHOCTh
MPSIMBIX U TIJIOCKOCTEM.

KnaccuuimpoBaTe B3aMMHOE pacriojioykeHue TPSMbIX U TIJIOCKOCTel B
MPOCTPAHCTBE.

OreprpoBaTh MOHSTHSMU: ABYTPAaHHBIA YTOJ, TPAHU /IBYTPAHHOTO YIJIa,
pebpo ABYrpaHHOTO yIJia; TMHENWHBINA yToJl JBYTPAHHOTO YIJIa; rpafyCcHas Mepa
JBYTPaHHOTrO yTJa.

OneprpoBaTh MOHSITUSIMU: MHOTOTPAHHUMK, BBIMYK/bIA U HEBBIMTYK/bIN
MHOT'OTPaHHUK, 3/IeMeHTbl MHOT'OIPaHHKMKA, TIPABU/IbHBIN MHOTOIPaHHUK.

Pacrio3HaBaTb OCHOBHbIE BH/bl MHOTOIDaHHUKOB (MMpaMuza; IMPU3Ma,
TIPSIMOYTOJTbHBIN Mapasiiesienuriesi, Kyo).

KnaccuduimpoBatb ~ MHOTOTDaHHUMKH,  BbIOMpasi  OCHOBaHUSI  [iIs
K/accupuKaluyy (BbIMYK/ble Y HEBBIMYK/Ible MHOTOTPDAaHHUKH; TpaBU/IbHbIE
MHOT'OTPaHHUKM; MPsIMble Y HAaK/IOHHBIE TTPU3MBI, Mapasiie/ienumnesbl).

OneprpoBaTthb TIOHSTUSIMU: ceKy1ias TIJIOCKOCTB, ceueHue
MHOT'OTPaHHUKOB.

OOBSICHSTb TIPUHLUIIBI TIOCTPOEHUSI CeUeHUM, UCTIONb3Ysl METOZ, C/Ie/[OB.

CTpouTh CeueHUsi MHOTOTPAHHUKOB METO/OM CJIe[iOB, BBITIOJHSTh
(BBIHOCHBIE) TUIOCKHE UePTeXXU M3 PUCYHKOB TIPOCTHIX 0OBEMHBIX (UTyp: BU[
cBepxy, COOKY, CHU3Y.

Pemiath 3ajjauy Ha HaXOXKJeHUe reoMeTpPUUYeCKUX BeMUMH 1o obpasijam
WU aJrOpUTMaM, NPUMeHsisi U3BeCTHbIe aHaIMTUUeCKe MeTO/bl TIPU pellieHur
CTaHJaPTHBIX MaTeMaTHMYeCKUX 3a/lay Ha BbIUMCIEHWe PpacCTOSHUW MeXAY
JBYyMsi TOYKaMH, OT TOUKHA O TMPSIMOW, OT TOUKM [0 TJIOCKOCTH, MEXIy
CKPeLMBaOLUMUCS TPSMbIMHU.



Permiath 3aZiauy Ha HaXOXK[eHHe TeOMeTPUUYeCKUX BeMUuH 1o obpasijam
WM aAropuTMaM, TIpUMeHsisi U3BeCTHbIe aHA/IUTUYeCKHe MEeTO/IbI TIPU pellleHUU
CTaHAApPTHBIX MaTeMaTUuUeCKUX 3a/lau Ha BbIYUC/IEHHWE VYIJIOB MeXAy
CKPEIUBAIOL[UMHUCS TIPSIMBIMU, MEXAY TIPIMOM U TJIOCKOCTBIO, MEXAY
TJIOCKOCTSIMU, IByTPaHHBIX YTJ/IOB.

Bbruncnste 00BEMBI W TIIOMIAAM  TIOBEPXHOCTe MHOTOTPaHHUKOB
(mpu3ma, nupaMuza) C TOpUuMeHeHWeM (GOpPMYJ/; BBIUUC/IATH COOTHOILIEHUS
MeX/Ty TIIOAZITMU TOBEPXHOCTel, 00bEMamMu MOZ0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSIMU: CHMMETpHsI B TPOCTPAHCTBE; 1[€HTP, OCb U
MJIOCKOCTh CUMMETPUU; LIEHTP, OCb U TJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeobpa3oBbIBaTb W WHTEPIPETUPOBAaTH HWH(POPMAIMIO O
MPOCTPAaHCTBEHHbIX reOMeTPUUeCKUX (PUrypax, mpe/iCTaB/IeHHYIO0 Ha YepTerkax
Y DUCYHKax.

[TpumeHsiTh TeoMeTpuueckre ¢GakTbl [Jis pellleHUs] CTepeoMeTpUUeCKUX
33/lay, TIpeANO/aramiiuX HEeCKOJbKO IIaroB pellieHus, ecjd YCJIOBUs
rpUMeHeHus1 3a/laHbl B SIBHOU (hopMe.

[TpumeHsITb MpOCTelilivie TpOrpaMMHbIe CpeACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI P PellieHUH CTepeoMeTPUUYeCKUX 3a/jau.

[TpyBOAUTL TIpUMeEpPHI MaTeMaTUUeCKUX 3aKOHOMEPHOCTel B TpUpoJe U
JKW3HM, pacrio3HaBaTh MPOsiB/ieHNe 3aKOHOB reOMeTpHH B UCKYCCTBe.

[TpumeHsITh TI0/lydeHHble 3HAaHUS Ha TIPAKTHKe: aHa/IM3UpOBaTh peasibHbie
CUTyallUd U TIPUMEHSTb M3yueHHble TIOHSTUS B TIPOLiecCe TOMCKa pelleHust
MaTeMaThuueCcKd CGOpPMYJUPOBAaHHOW TIPOO/IEMbI, MO/IeTMPOBaTh peasbHbIe
CUTyallUh Ha s3blKe T[eOMeTPpUM, UCC/Ie/loBaTb TMOCTPOeHHble MOJeau C
WCTI0/Ib30BaHeM TeOMeTPUUYeCKHWX TOHATHM W TeopeM, arimapara anredphbr;
pelliaTh TMpaKTUYecKWe 3aJaud, CBsI3aHHble C HAXOXK[eHHWeM TeoMeTpUUeCKuX
BeJIMUMH.

11 K/TACC

OmneprpoBaTh MOHATUSMU: LWJIMHAPHUYeCKas: TIOBEPXHOCTh, 00pa3yrolifue
L[UIMHPDUUECKON  TIOBEePXHOCTH; LIWIMHAD, KOHHWYecKasi TIOBEPXHOCTb,
oOpa3yroiirie KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBaTh Tesa BpalleHus (LIWIMH/P, KOHYC, cdepa U 11ap).

OOBACHATD CTIOCOOBI TIOTyUeHUsT TeJT BPAll[eHHS.

KrnaccuduiimpoBaTh B3auMHOe pacriosioykeHue chepbl U MJI0OCKOCTHU.

OmneprpoBaTh TIOHATHSMU: IIIAPOBOM CETMEHT, OCHOBAHWE CEerMeHTa,
BbICOTA CEeTMEHTa; IIIapOBOM CJIOM, OCHOBaHWE IIIapOBOTO CJIOsl, BbLICOTA
IIIAPOBOTO CJIOST; IIIaPOBOM CEKTOP.

Bbruncnste 00BEMBI M TIIOM[AAW  TIOBEPXHOCTEM Tesl  BpalleHus,
reoMeTpUUeCKHX TeJsl C IpuMeHeHreM (hopMyII.

OmneprpoBaTh TOHATHSMH: MHOTOTDAHHHMK, BITMCaHHBIA B cdepy
OTMCaHHBIA OKOJIO cdephl; cdepa, BMUCAaHHAs B MHOTOTPDAHHUK WU TeJIO
BpallleHusl.

BBLIUKCISTE COOTHOIIIEHUST MeXK/Y TUIOIIAAsIMU TIOBEePXHOCTeH 1 06bEMaMu
MOI00HBIX TeJ.

M306paxkath m3ydaeMble (GUTYPbl OT PYKH W C MPUMeHEHHeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbImoHATE  (BBIHOCHBIE) TUIOCKHE UYepTeXXW W3 PUCYHKOB TIPOCTBIX
00BEMHBIX (PUTYD: BUJ, CBEpXY, COOKY, CHU3Y; CTPOUThL CeueHUs TeJl Bpall[eHusl.



Vi3B/iekaTh, WHTEPIpPeTHPOBAaTh M IPeo0pa30BBIBATL HH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX TeOMETPUUECKUX (PUrypax, MpeACTaBIeHHYI0 Ha YepTeXKax
1 PUCYHKaX.

OmnepupoBaTh MOHSATHEM BEKTOP B ITIPOCTPAHCTBE.

BLINOJIHATE I€MCTBUSI CJIOXKEHHSI BEKTOPOB, BBIUMTAHMS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YWCI0, OOBSACHATh, KAaKUMH CBOMCTBAMHM OHH
o0/a/1atoT.

[TpuMeHSITb TTPaBUJIO TIapaslieIenuIesia.

OnepupoBaTh TMOHATUSIMH: JeKapTOBbI KOOPAWHATBI B ITPOCTPAHCTBE,
BEKTOP, MOJY/b BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpA, YIoJjl
MEXIy BeKTOpPaMH, CKa/IIPHOe IIpOM3BEe/IeHHe BEKTOPOB, KOJIMHEapHble U
KOMILJTaHapPHBIE BEKTOPKI.

HaxouTh CyMMy BEKTOPOB M ITPOM3Be/leHHEe BEKTOpa Ha YMHC/IO0, YIroJjl
MeX/y BEKTOpaMH, CKaJIsIpHOe IPOH3BeJieHHe, pacK/aJblBaTh BEKTOP MO JABYM
HEKOJITMHeapHbIM BeKTOPaM.

3a/1aBaTh IJIOCKOCTh YPaBHEHWEM B JIeKapTOBOI CHCTEMe KOOp/JHHaT.

ITpriMeHATb TeoMeTpuuecKre (akThl JJi PelIeHHs] CTePeoMeTPHUUeCKUX
3aja4, IMIpeAro/ararloliX HeCKOJbKO IIIarOB pPeIleHusi, eCId YCIOBUS
TIPUMEHEeHUs 3a/IaHbl B IBHOH (hopMe.

Peliath IpoCTeMilie reoMeTpUUYeCcKHe 3a/laui Ha IpPUMeHeHHe BEeKTOPHO-
KOODP/IMHAaTHOT'O METOZa.

Pemath 3aziaud Ha [J0Ka3aTeJbCTBO MAaTeMaTHUYeCKUX OTHOLIEHWH U
HaxOo)XKIeHHe TeOMeTPUUeCKUX BeJMUMH I10 00pa3liaM WM aJropyuTMaMm,
MIPUMEHsISI U3BEeCTHbIe METO/bl MPH PEeIleHUH CTaHAAPTHBIX MaTeMaTHUeCKUX
3a/1au.

ITpyMeHATb IpOCTeMIMe TpOrpaMMHbIe CPeACTBAa U 3JEKTPOHHO-
KOMMYHHUKAIJUOHHBIE CHCTEMBI ITPH PEIIeHUH CTePeOMeTPUUECKUX 3a/1au.

ITprBOAUTE TIPUMEphl MAaTeMaTUUYECKHUX 3aKOHOMEPHOCTeH B MpHUpPOJe U
JKU3HHM, pacIio3HaBaTh MMPOSIBJIEHHE 3aKOHOB I'eOMeTPHH B HCKYCCTBe.

[TpuMeHsITh TI0/TydeHHbIe 3HaHUS Ha ITPAKTHKe: aHa/IM3UPOBaTh peasbHbIe
CUTyal[id W TIPUMEHSTh M3yueHHbIe IIOHSATHS B IIPOLIECCe TIOMCKA peIleHus
MaTeMaTUUeCKd CQOPMYJHPOBAHHOM IIPOOIEMbI, MOEIUPOBaTh peasbHbIe
CUTyal[dd Ha s3bIKeé TeOMETPUH, HCC/Ie[oBaTh IIOCTPOEHHbIE MOJENIU C
HCII0/Ib30BaHEM TeOMEeTPUUYECKHX IIOHATHMM W TeopeM, arapara aiareophbl;
pellaTh MPaKTHUYeCKHe 3aJaud, CBSI3aHHbIe C HAXOXKJEHHEM IeOMeTPHUeCKUX
BEJINUMH.



TEMATHNYECKOE INTAHUPOBAHUE

10 KJIACC
No KosmmuecTBO yacoB
HaumeHoBaHue pa3/e/ioB OekTpoHHbIe (1 poBbIe)
o/ KoHTpo/ibHBIE IIpakTHuecKkue
U TeM NMpPOorpaMmabl Bcero o0pa3oBare/ibHbIE PeCypChl
n padoThI padoThI
1 BBenenuie B cTepeoMeTputo 10 https://m.edsoo.ru/C503R7VIP
[IpsiMble U MJIOCKOCTH B
TIPOCTPaHCTBe.
2 pocTp 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTb NPAMBIX U
TIJIOCKOCTeN
[TeprieHAVKYISIPHOCTD
3 PHICHAMKY AP . 12 https://m.edsoo.ru/V6I1APUCD
TIPSIMBIX U TIJIOCKOCTel
Yl me MPSIMBIMH U
4 AV TP 10 1 https://m.edsoo.rut/R38METBTQ
TJIOCKOCTSIMU
5 MHororpaHHUKU 11 1 https://m.edsoo.ru/ XPWIOUSFB2
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
[ToBTOpEHME: CeueHus,
7 4 1 https://m.edsoo.ru/L1IAAMHO3D
PacCTOSIHUSA U YTJIbl
OBILIEE KOJIMYECTBO 68 c 0
YACOB I10 [TPOI'PAMME




11 K/TACC

HaumeHoBaHue KoiunyecTrBo yacoB
No OneKTpoHHbIe (H(POBHIe)
Pa3fie/I0B H TeM KoHTpo/bHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
NporpaMmmsl padoThI padoThI
Tena Bpalenus 12 https://m.edsoo.ru/HYOWQLS5KQ
2 OOBEMBI Ten 5 1 https://m.edsoo.ru/BOORVIYCY
BekTopsb! U
3 KOOp/JVHATHI B 10 1 https://m.edsoo.ru/4ANCL4GOMF
MPOCTPaHCTBe
[ToBTOpEHUE,
0000111eHM1e,
4 n 7 1 https://m.edsoo.rut/DORV3P725
cucTeMaTr3aLys
3HaHWU
OBIIEE KOJIMYECTBO
YACOBIIO 34 3 0

I[TPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
Ne KouuecTBO yacoB
J/IeKTPOHHbIE
Jata nudpoBbie
n | Tema ypoka KonTpo/ibHbIE IIpakTHyeckue
Bcero U3yUeHHUsI o0pa3oBare/ibHbIE
/ paboThI paboThI
pecypchbl
n
OcCHOBHBIE TTOHSITUS
CTepeoMeTpHH: TOUKa,
ripsiMasi, TIJI0OCKOCTb,
ripoctpaHcTBo. [1paBuia
1 1300paykeHust Ha PUCYHKaX: 1 Iutps://m.eds00. 10
P pHCyHKax: D3VCJ7UN4
1300pakeHHs TJIOCKOCTeH,
rapasijie/lbHbIX TIPSIMbIX
(oTpe3KoB), cepeiuHbI
oTpe3Ka
IToHaTHA: NTepecekaroLecs
9 TIJIOCKOCTH, 1 https://m.edsoo.ru/
riepecekarolyecs rnpsamasi v NR6VIJYCGK
TIJIOCKOCTD
[ToHsTHSA: NTepeceKaroLecs
3 MJIOCKOCTH, 1 https://m.edsoo.ru/
repecekarolecs rnpsaMas u O6RNDFAMO
TJIOCKOCTD
4 3HaKOMCTBO C 1 https://m.edsoo.ru/
MHOTOrpaHHUKaMH, KMUQPILLO




n300pakeHre
MHOTOTPaHHUKOB Ha
PUCYHKax, Ha
MPOEKIIMOHHBIX UePTeXax

HauanbHele cBezieHus1 0 Kybe

U nMpaMuje, Ux pasBépTky U 1 https://m.edsoo.ru/
Mopend. CeueHus FPW2JNHCZ
MHOI'OTPaHHUKOB

HauanbHble cBefieHus1 0 Kybe

Y UpaMuze, Ux pasBeépTkU U 1 https://m.edsoo.ru/
Moenu. CeueHust 1MQ3AJ3S5
MHOI'OTPaHHUKOB

ITonsarue 06
aKCMOMAaTUUeCKOM
TIOCTPOEHUH CTEPEOMETPHH: 1
aKCHOMbI CTEPEOMETPHH U
C/IeJCTBUS U3 HUX

https://m.edsoo.ru/
SLMI7R3BL

[MTousTHE 006
aKCMOMaTUYeCKOM
TOCTPOEHUN CTePeOMEeTPUU: 1
aKCUOMBI CTEPeOMeTpUH U
C/Ie/ICTBUS U3 HUX

https://m.edsoo.ru/
DUKAX7QE1

ITousTHE 00
aKCMOMAaTUYeCKOM
IIOCTPOEHUH CTePEOMEeTPHH: 1
AKCHOMBI CTEPEOMETPHHU U
CJIe[ICTBUS U3 HUX

https://m.edsoo.ru/
YPKSS5MLJL




IMousTue 06
aKCHUOMaTUYeCKOM

https://m.edsoo.ru/

10 | mocTpoeHuu cTepeoMeTpuu: 3A987679
aKCHMOMBI CTEPEOMEeTPUM U
C/1eJCTBUS U3 HUX
B3aumMHoe pacriosioykeHue
MIPSAMBIX B IPOCTPaHCTBe:

11 D eCEKAOLIEC https://m.edsoo.ru/
TePECERAOIHECH, IUIWSKR5Q
rapasijiesibHble U
CKpelLlUBaroLecs rnpsmble
ITapannensHOCTh NPAMBIX U
TJIOCKOCTEM B MPOCTPaHCTBeE:

1 rapa’siiesbHble TpsMble B https://m.edsoo.ru/
TIPOCTPAHCTBE; CS9VLQLH6
rapasuiesIbHOCTh TPEX
TIPSAMBIX
ITapasnnensHOCTB NPAMBIX U

13 TJIOCKOCTEM B MPOCTPaHCTBE: https://m.edsoo.ru/
[TapaniebHOCTh TIPSIMOU U PO5J6D23U
IJIOCKOCTHU

14 YT71bl € COHanpaBIeHHbIMU https://m.edsoo.ru/
CTOpPOHAMHU LLJAVHVBW

15 Yron Mexay rpsiMbIMU B https://m.edsoo.ru/
IIPOCTPAHCTBE KGIM80EUK

16 Yron Mexay npsiMbIMU B https://m.edsoo.ru/

MPOCTPaHCTBe

24L.VWHIVS




17

[TapannensHOCTB
IIJIOCKOCTeM: TapasuleibHble

https://m.edsoo.ru/

BUSTQS9HZT
TJIOCKOCTH
13 CaoticTBa napasnienbHbIX https://m.edsoo.ru/
TJIOCKOCTeHN 0KQQK2ABA
[Tpocreimue
19 MIPOCTPAHCTBEHHbIE (PUTYPHI https://m.edsoo.ru/
Ha IIJIOCKOCTHU: TeTpaszp, MRT13XP79
KyO, Tiapasisieienures
20 [} O ——— https://m.edsoo.ru/
P DI3AXO5J8
21 [} L ——— https://m.edsoo.ru/
OCTpOEHHE ceqe 20GC37ZP9P
KonTposnbHast paboTa no
TeMe "[IpsiMble ¥ TIJI0CKOCTH
29 B IDOCTDAHCTEE https://m.edsoo.ru/
pocTp ' BI405QJEB
[TapaniensHOCTb NPSMBIX U
TJI0CKOCTe"
[leprieHAUKYISIPHOCTD
73 MIPSIMOU Y TUIOCKOCTH: https://m.edsoo.ru/
MepIreHINKY/ISIpHbIE TIPIMbIe RN45YBOSR
B IMPOCTPAHCTBE
[IpsimMble napasinesnbHble U
24 https://m.edsoo.ru/
NepreH UKy IsipHbIe K 39MXRZDDL,
TJIOCKOCTH
25 [IpsimMblie mapasnienbHbie U https://m.edsoo.ru/

NneprieH JUKyJ/IApHbIE K

JPUOTOI3N




TIVIOCKOCTH

ITpusHak
26 https://m.edsoo.ru/
nepneIi,qHKynﬂpHocm DCATWEK 14
MPSIMOU U TIJIOCKOCTH
IIpu3Hak
97 S ——— https://m.edsoo.ru/
CPHEHAMKYAPHOC HD3D63S5P
TPSIMOU U TVIOCKOCTH
Teopema o nipsmon
78 HeDIIeHAMKY IADHOM https://m.edsoo.ru/
CPTIEHAMKYIAPHO YOIQSMOH1
IIJIOCKOCTU
Teopema o nipsmMou
79 e —— https://m.edsoo.ru/
PHCHAMKY AP 81R5KU5RJ
IIJIOCKOCTH
Teopema o nipsimMoit
30 o https://m.edsoo.ru/
TepreH UKy pHOU HEKNPKZ7T
IJIOCKOCTHU
[TeprienguKysip u
HAK/IOHHBIE: PACCTOSIHHE OT
31 o — https://m.edsoo.ru/
TOHKH A0 TUIOCKOCTH, 638GKWY7V
pacCcTosiHUE OT NPSIMOM 10
IJIOCKOCTH
[TeprienauKyIAp U
HAK/IOHHbIE: PACCTOSIHHE OT
https://m.edsoo.ru/
32 TOUYKHM 0 IVIOCKOCTH,

paccTosiHUe OT TIPSIMOi /10
TJIOCKOCTH

ADGRCACRA




[TeprienguKynsip u
HAaKJ/IOHHBIE: PACCTOSIHHE OT

https://m.edsoo.ru/

33 TOUKH 10 TJIOCKOCTH, } VLLIO7HXC
pacCcTosiHUE OT MPSIMOM /10
TJIOCKOCTH
[TeprienguKysip u
HAaKJIOHHBIE: PACCTOSIHUE OT

34 TOUKH 10 TUI0CKOCTH https://m.edsoo.ru/

A - 6PSBVV34R
pacCcTosiHUE OT NPSIMOM 10
TJIOCKOCTH
YTIBl B IPOCTpPaHCTBeE: Yol

35 N https://m.edsoo.ru/
MEXAY TpAMOM U PSEJXUA1I
TIJIOCKOCTBIO

BYT'PaHHLIN YTOJI,

36 Hey E) . y https://m.edsoo.ru/
JIMHEWHBIU yroJl 6RAAOEOMD
[BYTPaHHOIO yrJia

BYT'PaHHBIN YTOJI,

37 'Hm}l, II;IHHﬁ Fy https://m.edsoo.ru/
He yron MLOZZYZC7
JIBYrPaHHOTr0 yTJia
[TepnieHAVKYASIPHOCTD

38 IJIOCKOCTEN: MPU3HaK https://m.edsoo.ru/
NepreHguKyIsIpHOCTH ABYX YRQDSMIONH
TJIOCKOCTeM
[TeprieHAUKYISAPHOCTD

39 IJIOCKOCTeN: MMPU3HaK https://m.edsoo.ru/

TepreHAuKY/ISIPHOCTU JBYX
IJIOCKOCTeH

DY2AF84T2




[TeprieHAUKYISIPHOCTD
IIJIOCKOCTEN: MPU3HaK

https://m.edsoo.ru/

40
[epIIeHIUKY/ISIPHOCTH ABYX TS8OAINH?2
IIJIOCKOCTeN

41 Teopema o Tpéx https://m.edsoo.ru/
NeprieHAuKy/Iapax OWSLZ1RVZ

42 Teopema o Tpéx https://m.edsoo.ru/
TepIieH UKy aspax OP44KES54N

43 Teopema o Tpéx https://m.edsoo.ru/
MepIeH uKYyJIsIpax OWG81WDV3
KontposnbHas paboTa no
TeMaM

44 "[leprieH UKy /IIPHOCTD https://m.edsoo.ru/
MPSIMBIX U IJIOCKOCTeN" 1 VOXABPOPB
"Yr1bl MeXAY NPAMBIMU U
IJIOCKOCTAMU"
[ToHsiTHEe MHOTOIpaHHUKA,
OCHOBHBI€ 3/1eMeHThI

45 MHOI'OI'paHHUKA, BBIIYKJ/IbIe https://m.edsoo.ru/
U HeBBIITYK/IbIE L5SFTEZ8QX
MHOI'OIPaHHUKY; pa3BépTKa
MHOTI'OI'paHHUKa

46 [Ipu3ma: n-yrospHas https://m.edsoo.ru/

Mpr3Ma; rpaHX U OCHOBAHUS
MIPY3MbI; TIpsiMast U
HaKJ/IOHHAs! TIPU3MBI;
OOKOBasi U MOJIHAs

ZALG6DKFQL




TOBEPXHOCTb MPU3MBI

47

[Tapannenenunef,
TIPSIMOYTOJIbHBIN
rapasijiesienurnes v ero
CBOICTBa

https://m.edsoo.ru/
ITCOB1WIO

48

[Mupamua: n-yrojabHast
nMpaMK/ia, TPaHu U
OCHOBaHHeE TTMPaMU/IbI;
OOKOBast U MoJIHAs
TIOBEPXHOCTDb MTUPAMU/IBI;
MpaBU/IbHAS U yCeuEHHasI
nupamMuia

https://m.edsoo.ru/
1TOFXO00PA

49

IIpaBusibHBIE
MHOI'OIDaHHUKU: [TOHATHE
IIPaBU/IbHOTO
MHOI'OIPDaHHUKA;
NpaBU/IbHAsA IIPU3Ma U
NpaBU/IbHAsA MUpaMU/a;
NpaBUJIbHAsA TPEYrojbHas
nupamMu/ia ¥ NpaBUIbHBIN
TeTpasp; Kyo

https://m.edsoo.ru/
LWNGFZTWE

50

[IpencraBneHue o
TIPaBUJIbHBIX
MHOTOTpaHHUKaX: OKTas/ip,
J0/leKasp ¥ UKOCa3/p.

https://m.edsoo.ru/
06SHO2IDD

51

CumMmmeTpus B
TIPOCTPaHCTBe: CUMMETPUsI

https://m.edsoo.ru/
SWEUCSENR




OTHOCHTEJIEHO TOUKH,
TIPSIMOU, TUIOCKOCTH.
OneMeHTbl CUMMeTPUH B
nupamu/iax,
napasuiesienure/ax,
NpaBWIbHBIX
MHOT'OTpaHHHUKaX

BrliuniciieHue 3/1eMeHTOB

https://m.edsoo.ru/

52 | MHOTOrpaHHMKOB: PEOpa, FUPAMN760
JIVarOHAA, YTJIbI
[Tnoraab 60KoBOM
TIOBEPXHOCTHU Y TIOJTHOM
TIOBEPXHOCTH TPSIMOM
53 HpH3MbL, IIOMALD https://m.edsoo.ru/
o SQYSXSIL6
OCHOBAaHHH, Teopema 0
OOKOBOI MOBEPXHOCTH
MPSIMOM TIPU3MBI
[Tnoraab 60KoBOM
TOBEPXHOCTU U
TOBEPXHOCTH TIPaBUIbHOM
54 HHpaMUJIBL, TeopeMa 0 https://m.edsoo.ru/
R22FHBG60
TIoIa OOKOBOM
TOBEPXHOCTH yCEeYEHHOU
MTUPaMU7IbI
ee KonTtponbHast pabora o https://m.edsoo.ru/
Teme "MHOrorpaHHuKu" VHYNJQMQD
56 | TIlousATHE 06 0OBEME https://m.edsoo.ru/




GM1LC394G

https://m.edsoo.ru/

57 | O6BEM nUpaMuzbl B307PAWTC
. https://m.edsoo.ru/
58 | OOBEM nMupamupbl POZOEDSYE
. https://m.edsoo.ru/
59 | OObém nupamusl RZSBITMUY
.. https://m.edsoo.ru/
60 | OOBEM ITUPaMU/IBI OHRFO2LCT
. https://m.edsoo.ru/
61 | OOBEM MpU3MBI YEOPG3ZDA
. https://m.edsoo.ru/
62 | OOBEM MPU3MBI BAGEMRRGE
. https://m.edsoo.ru/
63 | OOBEM TIPU3MBI FIMOWEKET
KontposnbHast paboTa o
64 | Teme "OOBEMBI https://m.edsoo.ru/
eme LOBe 23S50180N
MHOTOrPaHHUKOB"
[ToBTOpeHue, 00001IIeHE
65 CcHCTeMaTH3al[ysl 3HaHUM. https://m.edsoo.1w/
[TocTpoeHue ceueHui B KXTOCIOJG
MHOTOTPaHHUKE
66 | IloBTOpeHwue, 0600IIEHHE https://m.edsoo.ru/

CcHCTeMaTH3aLus 3HaHUM.
BbiunciieHne pacCTOsSIHUM:
MeXAy JBYMsI TOUKaMH, OT
TOYKH IO MIPSIMOM, OT TOUKU

HKP6I3JUC




J10 TIJIOCKOCTH, MEXIY
CKpelIYBaIILIMMHUCS
MPSIMbIMU

67

NTtoroeast KOHTPOJIbHAS
pabota

https://m.edsoo.ru/
KB3EK0A9U

68

[ToBTOpEHMe, 06001IeHEe
CHCTeMaTH3aLysl 3HaHUH.
Brruric/ieHre YIJIOB: MEXIY
CKPeLMBaOIUMHUCS
TPSIMBIMH, MeX[y TPSIMOH U
TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTTIOB MEXAY
TUIOCKOCTSIMU

https://m.edsoo.ru/
X7CJU5LO0

OBIIEE KOJIMYECTBO
YACOB II0 [TPOIT'PAMME

68




11 K/TACC

Ne KonnyecTrBo yacos JJ/IeKTPOHHBbIe
aTra nudpoBbie
Tema ypoka KonTposibHbIe IIpakTHyeckue A op
n/ Bcero H3yYeHUs o0Opa3oBare/IbHbIE
padoThI padoThI
n pecypchl
Cdepa u 11ap: LIeHTP,

1 pasuyc, imaMmerp; 1 https://m.edsoo.ru/
TUIOL[A/[b TTOBEPXHOCTH TW8Z595CHJ
cdepbl
B3aumnoe
pacrosnoeHue cepsl U

) IIJIOCKOCTH; 1 https://m.edsoo.ru/
KacaTejibHasl IJIOCKOCTh YCMWC4M3I
K cdepe; nioujaib
cdepbl
N3o6paskeHue chepsl,

3 a ap A TI0C 0(;2 P 1 https://m.edsoo.ru/
HIapa Ha IIocKoCTH. QDCF8UGXE
Ceuyenus 11apa
HunuHgpuyeckast
TOBEPXHOCTb,
obpa3sytorue

4 pasyrom . 1 https://m.edsoo.ru/
LIWJTMHPUYECKOU 8516BBEO7
MOBEPXHOCTH, OCh
LIWTUHAPUYECKOU
TOBEPXHOCTH

5 LuivHAp: OCHOBAaHUS U 1 https://m.edsoo.ru/




O0KOBast TTIOBEPXHOCTD,
obpa3ytoltias ¥ oCh;
T/I0IaIb OOKOBOM 1
TOTHOW MTOBEPXHOCTU

WO0JR979V9

M300pakeHune
LIWIMH/pA Ha
TUIOCKOCTU. Pa3BépTKa
tmnuHapa. CeueHust
LATMHAPA
(TI0CKOCTHIO,
rapasuie/ibkHOM WIN
MeprneHAuKYIsIPHOW 0CU
LIWJTMH/PA)

https://m.edsoo.ru/
OYMSPW10Z

Konnueckas
NIOBEPXHOCTb,
obpa3ytorue
KOHUUEeCKOU
MOBEPXHOCTH, OCb U
BepILIMHA KOHUYECKON
TOBEPXHOCTHU

https://m.edsoo.ru/
H64QF3E6R

Konyc: ocHOBaHue U
BepIlIMHa, 00pa3ytoriast
Y OCb; TUIOLA/Ib
OOKOBO¥ U TOJTHOU
MOBEPXHOCTHU

https://m.edsoo.ru/
Q4EUBB6GT

YceuéHHbIN KOHYC:
obpa3yroliye 1 BbICOTa;

https://m.edsoo.ru/
80VNITU20




OCHOBAaHUA U ODOKOBas
TIOBEPXHOCTh

V300pakeHre KOHycCa
Ha IJIOCKOCTH.
Pa3BépTka KoHycCa.
CeyeHus1 KOHyCa

10 (TocKoCThiO, https://m.edsoo.ru/
Trapasuie/ibHON 0PVICKUYU
OCHOBaHMIO, U
TIJIOCKOCTBIO,

MPOXOZASIIeN uepes
BEpILUHY)
KoMb6uHarus e
11 BpAIIeHHs 1 https://m.edsoo.ru/
4VHGTY X8F
MHOT'OIPDAaHHUKOB
MHororpaHHuk,
OMMCAHHBIN 0KOJI0

1 cdepsl; cdepa, https://m.edsoo.ru/
BIIMICaHHAaA B RMYY1STLP
MHOT'OTPaHHUK WUJTU B
TesI0 Bpall|eHus
[TousiTrie 06 06BEME.

13 OCHOBHbIe CBOMCTBA itppss/fm.cdsoo.rus

4CENHGLOZ
00BEMOB Tes

14 O0OBEM LIUIMHAPA, https://m.edsoo.ru/
KOHYycCa WETGN5799

15 OO6BéM 1mapa u https://m.edsoo.ru/




T/101ab chephl

G7AYCMITT

[Tomo6HbIE TEIa B

MPOCTPAaHCTBe.
CooTHOLLIeHUs Me

16 ol Y https://m.edsoo.ru/
IO AAMU } 4NO4FYUUX
MOBEPXHOCTEN,
00BEMaMH OJOOHBIX
Tesn
KoHTponbHast paboTa 1o

17 TemaM "Tena https://m.edsoo.ru/
BpateHus" 1 "OO0beMbl KCOMHISWW
Ten"

18 BekTop Ha 1yI0CKOCTH U https://m.edsoo.ru/
B IPOCTPAHCTBE AQ405SB7C

19 CnoxxeHue u https://m.edsoo.ru/
BBIUMTAHNE BEKTOPOB PMNHTUK7G

20 YMHOXeHue BeKTopa Ha https://m.edsoo.ru/
UUCI0 4H7PLGBI1
Pasnosxenue BekTOpa 1o

71 TpEM HeKOMILIaHapHbIM https://m.edsoo.ru/
BekTopaM. [IpaBumno NZSOLFWN1
rnapasuiesienuriesa
Pertienue 3agau,

oy CBSA3aHHBIX C https://m.edsoo.ru/

NpUMeHeHUeM TpaBuI
JIeiCTBUM C BEKTOPaMH

73F23EPUS




KoopauHatHo-
BEKTOPHBIN MEeTOJ, [pU

https://m.edsoo.ru/

23 petmenmm BBII39727U
reoMeTpUUYeCKHX 3a/au
IIpsmoyrosbHas
CcHCTeMa KOOpJUHAT B
24 [IPOCTPAaHCTBe. https://m.edsoo.ru/
KoopauHate! BekTOpa. X9TSDNSQ3
[Ipocrelilivie 3a1auu B
KOOp/JWHAaTax
Yron me
75 BeKTOpal\)fIinKaJIHpHOE https://m.edsoo.ru/
RPAQMBCDO
MpOoK3Be/ieHe BEeKTOPOB
BoiurciieHne yriioB
26 MEXKILY TIpSIMBIMH 1 https://m.edsoo.ru/
EGRV3NF84
TVIOCKOCTSIMU
KoHTposibHast paboTa 1o
97 TeMe "BekTopsbl 1 https://m.edsoo.ru/
KOOp/JUHATEI B NSKELEBHL
MpoCTpaHcTBe"
[ToBTOpEHUeE,
0000111eHYE U
CHUCTeMaTH3alus
. https://m.edsoo.ru/
28 3HaHuM. OCHOBHBIE
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TeopeMsbl Kypca
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IToBTOpEHME,
0600111eH1e U
CcUCTeMaTH3aLvs
3HaHUU. OCHOBHBbIE
¢burypsl, GakThbl,
TeopeMsI Kypca
TJIaHUMEeTPUU

https://m.edsoo.ru/
VEMVY73YE

30

IToBTOpEHME,
0600111eH1e U
cucTeMaTtr3aus
3HaHUU. 3a7aun
TJTAHUMETPUU U METO/IbI
WX peLleHust

https://m.edsoo.ru/
UF02M943T
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IToBTOpEHME,
0600111eH1e U
cucTeMaTtr3anus
3HaHUU. 3a7aun
TJTAHUMETPUU U METO/IbI
HX peLleHust

https://m.edsoo.ru/
FG4PJN2IF
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IToBTOpEHME,
0600111eH1e U
CcUCTeMaTH3aLs
3HaHUU. OCHOBHBIE
¢burypsl, GakThbl,
TeopeMbl Kypca
CTepeoMeTpuu

https://m.edsoo.ru/
ZY6BYLY7W
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IIPOBEPSIEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOI'PAMMBbI

10 K/TACC

Kop npoBepsiemoro

IIpoBepsiemMble npeMeTHbIE Pe3y/bTaThl 0CBOeHHs 0CHOBHOM o0pa3oBar

pe3yJbTara o01ero odpa3oBaHus
7 I'eometpust
7.1 OrnepupoBarh MOHATUAMU: TOUKA, NPpsAMasi, JIOCKOCThb
7.2 [IpyMeHATH aKCMOMBI CTepeOMeTPUHN U C/1e/ICTBUS U3 HUX IIPU peLleHuy reo
7.3 OneprpoBaTth NOHATUAMMU: [1APaJJIENILHOCTD U MePHeHJUKY/ISIPHOCTD IPSIMBIX
7.4 KnaccugunmpoBaTh B3aMHO€e pacrio/ioyKeHue MPsSIMbIX U MJI0CKOCTeH B TIPOC
75 OrmeprpoBaTh MOHATUSMU: JBYTPAaHHBIA YT/, TPaH! ABYTPAHHOTO yTJja, ped
' yroJ1 ABYTPaHHOrO yIJa, pajlyCHas Mepa AByTpaHHOIO yrja
76 OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BBINYK/IbIA M  HEBBINYKJI
' MHOTOIpaHHMKA, NTPaBU/IbHBIN MHOIOIPaHHUK
77 PacriosHaBaTb OCHOBHBIE B/l MHOIOIDaHHUKOB (IMpaMuyza, NpusMma, Ip
’ Ky0)
78 KnaccuduippoBaTth MHOTOIpaHHHKH, BbIOWPAasi OCHOBaHUS [i/Isl KJIaCCUDUK
' MHOTI'OTPaHHUKWY, [PaBU/IbHbIe MHOIOIPDAHHUKY, TPsIMble U HAK/IOHHBIe [IPU3
7.9 OrnepupoBath IMOHATUAMU: CeKyllias IVI0OCKOCThb, CeYeHrne MHOTOIPaHHUKOB
7.10 OOBSICHATH IPUHLIMITBI TIOCTPOEHHSI CeYeHHI MHOTOTPAHHUKOB, UCTIOMb3YS M
711 CTpouTh CeueHHsI MHOTOTPAaHHUKOB MeTOZOM CJIe[iOB, BBITIOJHATL (BbI
' PUCYHKOB TMTPOCTBIX 00BEMHBIX (DUTYP: BU[, CBEPXY, COOKY, CHU3Y
PemaTh 3a7lau Ha HaxOKeHHe TeOMEeTPHUeCKMX BelMWYMH 10 oOpasija
712 V3BeCTHble aHa/MTUYeCKHe MeTOAbl IpPU pelleHWH CTaHJapTHBIX MaTemar
' pacCTOsIHUM MeXy [ByMs TOUKaMd, OT TOUKA [0 TpsSIMOW, OT
CKpelBaOLMUCS IPSMBIMU
Pemiate 3a/lauM Ha HaxXOXKJeHWe TeoMeTpPUUYeCKMX BeJMUMH 1o obpasia
713 V3BeCTHble aHa/JUTUYecKre MeTO/bl NPU pelleHUM CTaHJapTHbIX MaTemaT
' YIJIOB MeXJYy CKPeLIMBAIOLMMMUCS TNPSMBIMH, MeXJy MpsSMOM U TJIOC
[ByTPaHHbIX YIJIOB
7.14 Beruncisate 00bEMBI M TIJIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IPH3

dbopMy/, BBIYUC/ISATH COOTHOLIEHWsS MeXAy IUIOIaAsSMU  T1OBepXH




MHOI'OrpaHHMUKOB

OneprpoBaTh MOHSATUSIMU: CUMMETPHSI B TIPOCTPAHCTBeE, LIEHTP, 0Chb U IJI0C

715 TJIOCKOCTb CUMMETPHU (PUTypPbI
716 Vi3BnekaTb, npeobpa3oBbIBaTh W WHTEPIIPETUPOBAaTh MH(OPMALMIO O TIPO
' ¢urypax, npe/icTaB/leHHY0 Ha yepTeXkax U pUCyHKax
717 [TpuMeHsTh reomeTpruecKye (pakThl /il pellleHus] CTepeoMeTPUUeCcKUX 3aj
' 111aroB pelleHus], eC/I YC/I0BUSI IPUMeHeHUs 3a/jaHbl B IBHOM (popme
718 [IpuMeHATH mpoCTellIMe TMpPOrpaMMHbIE CpPeACTBA M 3/€KTPOHHO-KOM
' pelleHUH CTepeoMeTPUUeCKUX 3aau
719 [TpuBOAWTE MpPUMepbl MaTeMaTHYeCKUX 3aKOHOMEPHOCTel B MpUpoJe U XK
' 3aKOHOB 'eOMeTPUU B UCKYCCTBe
[TprMeHATH Mo/TyyeHHble 3HaHWs Ha NIPaKTHKe: aHa/IM3MPOBaTh peasbHble CU
NOHATHSL B IIpoLiecce IOMCKa pelleHWss MaTeMaTHuecKu C(OpMyJMpoBa
7.20 peasibHble CUTyalluM Ha s3blke TIeOMeTpUH, HWCC/Ie[0BaTh I1OCTPOEHHbI
reoMeTpUYeCKUX IIOHATHUM M TeopeM, arrmapaTa aareOpbl, pellaTh Ipak
HaXO0>X/JleHHeM reOMeTpPUUYeCKUX BeJIMUNH
11 KITACC

Kop npoBepsiemoro

ITpoBepsiemble IIpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOW 00pa3oB

pe3y/ibTaTa cpejHero ooiiero oopa3oBaHus
6 I'eomeTpus
OnepupoBaTh MOHATHSMU: [UWIMHAPHUUECKAsi IOBEPXHOCTb, 00pa3syolye
6.1 LWIMHID, KOHWYEeCKas TIOBEPXHOCTb, 00pa3yoljue KOHUYECKOW TIOB
TIOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpalljeHUs (LJWIMH/D, KOHYC, chepa U 11ap)
6.3 OO6mBsicHATL crIOCOOBI TIOTyYeHHsI TeJl BpallieHust
6.4 KnaccuduimpoBats B3aMMHOe pacIiosioykeHue cepsl U MI0CKOCTU
65 OnepupoBaTh MOHATHSIMU: IIAPOBOM CerMeHT, OCHOBaHUE CerMeHTa, Bb
' OCHOBaHKe 11apoBOro CJ/10s1, BLICOTA 1IAPOBOI'0 CJI05, 11IaPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M TUIOLIAAM TIOBEPXHOCTEM Tes BpAIleHHs, reome
' hopmyn
6.7 OnepupoBaTh MOHATUSIMU: MHOTOTPDaHHUK, BIIMCAHHBIA B cdepy U on
' BIMCaHHAsl B MHOTOTPaHHVK WX TeJI0 BpalljeHUs]
6.8

BbIUNC/IATE COOTHOLIIEHHST MEXTY TIIOIIAZSIMU TTOBEpXHOCTeH 1 00BbEMaM




6.9 V306paskaTh n3ydyaeMble GUTypbl OT PYKU U C IPUMeHeHreM MPOCTHIX uep
6.10 BbIMonHATL (BBIHOCHBIE) TUIOCKHE YepTeXKH U3 PUCYHKOB TTPOCTHIX 00bE
) CHU3Y; CTPOUTH CeUeHHs Tes BpallleHNUst
6.11 V3BnekaTh, MHTEPIPETUPOBATH U TIpeobpa30oBbIBaTh MH(POPMALIMIO O TIPO
' ¢urypax, npeJCcTaB/JeHHY0 Ha yepTe)kax U pUCyHKax
6.12 [MpumeHsTb TeomeTpuueckue (HakTbl [Jjisi pelleHus CTepeoMeTpruye
] HEeCKOJIbKO I1arOB pelleHus], eC/IW YCI0BUSI NIPUMEeHEeHUs 3a/laHbl B SIBHOU
6.13 OrnepupoBarth MOHATHEM: BEKTOP B [IPOCTPAHCTBE
6.14 BrINoOnMHATE [EeUCTBUSI CJIOKEHUs] BEKTOPOB, BBIUMTAHUS BEKTOPOB U
' 00BSICHATH, KAKUMH CBOMCTBAMHU OHH 00/1a/1at0T
6.15 [TpumeHATH NpaBU/IO Napasuleenurea Npy C10>KeHUU BEKTOPOB
OneprpoBaTb NOHATUAMMU: [€KapTOBbl KOOPJVHAThI B IPOCTPaHCTBE, BeK
6.16 BEKTOPOB, KOOPAMHATHI BEKTOpa, Yyrojl MeXAy BeKTOpaMu, CKaJis
KOJJIMHeapHble U KOMITJIaHapHble BEKTOPbI
6.17 Haxoautb cymMMy BeKTOpPOB W IMpOM3BeJleHHe BeKTOpa Ha UMC/I0, Yroil
' TIpOU3Be/leHre, PAaCK/1a/IbIBaTh BEKTOD I10 [IBYM HEKOJJIMHeapHbIM BEKTOpa
6.18 3a/jaBaTh MJIOCKOCTb YPaBHEHHWEM B [IeKapTOBOU CHCTeMe KOOp/WHAT
6.19 Pemate npocreiiiye reoMeTpuueckre 3ajauy Ha NpYMeHeHHe BeKTOPHO-
Pemath 3amauu Ha [0Ka3aTeabCTBO MaTeMaTMYeCKMX OTHOLIeHWH U
6.20 BeJIMUMH 1O 00Opa3liaM WM aAropuTMaM, TPUMeHsisi M3BeCTHbIE METO
MaTeMaTUUeCKUX 3aziau
601 [MpumeHsITH TpOCTelillIe TIPOrpaMMHBIE CpPeACTBAa M 3/J1eKTPOHHO-KOM
' pelleHNH CTepeoMeTpPUUeCKuX 3aau
6.22 [TpuBOWTE IPUMeEpBI MaTeMaTUYECKUX 3aKOHOMEPHOCTeH B MPUPOJie U XK
' 3aKOHOB T'€OMETPHH B UCKYCCTBE
[IpyMeHATb TMOMyuYeHHble 3HaHUS Ha IIPAKTHKe: aHa/JIW3upOBaTh pea
V3yUeHHble TIOHATUSI B TIPOLIeCCe TMOWCKA peLIeHWs MaTeMaTH4YeCKd
6.23 MO/Ie/IMPOBATh peasibHble CUTyal[id Ha $3bIKe TeOMETPUH, HCC/Ie[

WICTI0/Ib30BaHMEM TeOMEeTPUUEeCKUX TIOHSTHUN 1 TeopeM, afrapara anreopb
CBsI3aHHbIE C HAXOXKJeHeM reOMeTPUUYeCKUX BeJMYNH




ITPOBEPAEMBIE 3JIEMEHTBI COJEPKAHUA

10 K/TACC

Kopg

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

7

['eomeTpus

7.1

OCHOBHBIE TIOHATHS CTepeoMeTpHHN. Tqua, npsMasi, IIJIOCKOCTh, IIPDOCTPAHCTBO.

MMOCTPOEHHUHU CTEPEOMETPHUU: dKCHMOMBI CTEpEOMETPHUU U CJIEACTBUA U3 HUX

7.2

B3aumHOe pacrono)keHue TpsIMBIX B IPOCTPAHCTBE: TiepeceKaromiuecs, rapasviesibHble

[NTapannenbsHOCTh MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBe: Mapasiie/bHble TIpsSMble B IIPOC
NpSIMBbIX, Tapa/ie/lbHOCTh MPSIMOW M MJIOCKOCTH. YT/l C COHAllpaB/IeHHbIMU CTOPOH
npocTtpaHcTBe. [lapannenbHOCTh TMJIOCKOCTEM: MapasulefibHble IJIOCKOCTH, CBOMCTB
ITpocreiiiie MpoCTpaHCTBEHHbIe PUTYPBI HA TFIOCKOCTH: TeTpasip, Ky0, mapasesnenurnes,

7.3

[TeprieHAUKYISIPHOCTb MPSMOM U TJIOCKOCTU: TeprieH/IUKYJ/IpHbIe TIpsiMble B MPOCTPaH
repreHAuKy/asipHble K TIJIOCKOCTH, TIPU3HAK TMepreHAUKY/ISPHOCTH TMpSAMOW U T
NepreHAuKY/IsIPHOM TUVIOCKOCTHA. YT/bl B TMPOCTPAHCTBE: Yrojl MeXJy IMpsSIMONM U I
JIMHENHBIN yroJ AByrpaHHOro yria. [leprieHJUKy/sip U HaK/JIOHHbIE: PACCTOsSIHAE OT TOYK
MpsIMOM [0 TUIOCKOCTH, TIpOeKIusi (QUrypbl Ha TUIOCKOCTb. [leprieHOUKYy/sip
repreHAuKYIsIPHOCTH ABYX IJIOCKOCTel. Teopema o TpEX reprieHJuKy/sipax

7.4

[ToHsiITUEe MHOTOTPAaHHUKA, OCHOBHbIE 37IeMeHTbl MHOTOIPaHHUKA, BBIMYK/ble U HEBBIITY
MHOrorpaHHuka. [Ipusma: n-yrosipHasi pusMa, 'paHyd U OCHOBAHMS IPU3MBI, MpsMasi U
TOJIHasl MOBEPXHOCTb Npu3Mbl. llapasuienenwnef, NpsMOYTO/IBHBIM Iapasulesenurnes, U
yrojbHasi MUpamMHa, TPaHU W OCHOBaHWe MHUPaMH/bl, OOKOBasg M TIOMHAsi TMOBEPXHO
yceuéHHasi NMpaMua. OJIEeMeHTbl IpuU3Mbl U nupamujbl. [IpaBusibHbIe MHOrorpa
MHOTOTpaHHUKA, TpaBW/bHAas MpH3Ma U TpaBW/IbHasg INUpaMu/a, MpaBU/IbHAs TPeyros
TeTpaszp, Ky0. [IpeacraBieHre o MpaBU/IbHBIX MHOTOTPAHHMKAX: OKTa3/p, A0JeKasp U U
MUpaMu/ibl

7.5

CuMMeTpUsi B TIPOCTPaHCTBE: CHMMETPHUSI OTHOCUTE/NbHO TOUKH, TMPSMOM, IJIOCKOC

MUpaMHiax, rapajie/naenurendx, MpaBUJIbHbIX MHOIOIrPaHHUKAX

7.6

BbIunc/ieHre 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHamd, yriel [lnomiags 6ok

TOBEPXHOCTH TIPSIMOM TIPU3MBI, TUIOIIAlb OCHOBAHHWM, TeopeMa O OOKOBOM TOBEPXHOC
OOKOBOIi TTOBEPXHOCTH M TIOBEPXHOCTH TIPAaBUIbHOM MMPAMU/IbI, TeOPeMa O TIOIaJH yce
06béme. OOBEM MMPAMU/IBI, TIPU3MBI

7.7

[Togo6HbIe Tea B ipocTpaHcTBe. COOTHOILIEHUS] MeX/Ty TI/IOIIa/IsIMU TTOBePXHOCTel, 00bé




11 K/TACC

Kop, IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

6 ['eomeTpus

6.1 LlnmuHapuuecKkasi MOBepPXHOCTb, 00pa3yrollye [WINHPUUeCKOW MOBEePXHOCTH, OCh
' LlnnuHzAp: ocHoBaHUs U OOKOBasi TOBEPXHOCTb, 00pa3ytolliasi U 0Ch, IJI0IIa b 60KOBOM

KoHnueckasi TIOBePXHOCTb, 00pa3ylolre KOHUYEeCKOW TOBEPXHOCTH, OCh W BepILIU
6.2 KoHyc: ocHOBaHWe U BepiliMHa, 0Opa3yroliiasi U 0Cb, TUION[a/Ib OOKOBOM M TIOJTHOM O
oOpasyrolye 1 BLICOTA, OCHOBAHUs Y OOKOBasi IOBEPXHOCTh

Cdepa ¥ 1map: LeHTp, pajuyc, OUaMeTp, TUIOMIAAb TOBEPXHOCTU cdepbl. B3aum

6.3 TJIOCKOCTH, KacaTesbHasi TIJIOCKOCTb K cdepe, Iioiab cepbl
6.4 M306paskeHue Tesl BpallleHWs Ha TJIOCKOCTH. Pa3BépTKa [U/IMH/IPa U KOHyCa
KomOuHarmy Tes BpallleHHWss U MHOTOTPAaHHUKOB. MHOrOIDaHHUK, OTMMCAHHBIA OKOJ
6-5 MHOT'OIPaHHUK, WU/ TeJIO BpallleHUs
[Mousitvie 06 06BvéMe. OCHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 00 0O0bEMe TIPSIMO
66 cresicTBYs U3 Heé. OO0BEM LUIMH/PA, KOHyca. OOBEM 1apa v TUIola b Chepsl
6.7 [TopoGHbIe Tena B mpocTpaHcTBe. COOTHOLIEHHUST MEXY TUIOLIAAsIMUA TIOBEPXHOCTEH, 00
6.8 Ceuenuss LWAMHApa (Mapa/ule/lbHO W TEpPHeHAVKY/ISIPHO OCH), CeueHUs KOHyca

NIPOXO0/isilllee Yepe3 BepIIMHY), CeueHHs Iapa

BekTop Ha muiockoctd U B IpocTpaHcTBe. C/i0)KeHHWe U BbIUMTaHWE BEKTOPOB. Y
6.9 Pa3yoxeHue BekTOpa 1o TpEM HeKOMILIaHAapHBIM BekTopaMm. IIpaBuiio napasuienenure
C IPUMEHEeHHeM TIPaBUJI IelCTBUM C BEKTOPaMH

[IpssMoyrosibHast crcTeMa KOopAuHaT B rnpocrpaHcTBe. KoopauHats! Bektopa. [Ipoct
6.10 Yron mexay BekTopamu. CKassipHOe TIpOW3BeJieHre BEKTOPOB. BrlunciieHre yrios Mme
KoopHaTHO-BEKTOPHBIN MeTO/, TIPU pellleHnY TeOMeTPUYEeCKUX 3a/iau




ITPOBEPSAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHVA K
PE3YJ/IbTATAM OCBOEHIS OCHOBHOM OFPA30BATE/IbHOMI
ITPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHUA

Kop nnpoBepsiemoro
TpeboBaHUSsA

IIpoBepsieMbie TPeOOBaHNSA K MPEAMETHHIM pe3y/IbTaTaM 0CBOEHHS 0C
MPOrpaMMbI CpeJHero 001ero 00pa3oBaHusi

BnageHve wmeTofamMu Ji0Ka3aTe/lbCTB, aJrOPUTMaMU pelleHus 3ajady;

OlepupoBaTh TOHATUSIMMU: OIpeJiesieHHe, akCMOMa, TeopeMa, CJie,
[l0Ka3aTenbCTBO, PaBHOCU/IbHbIE (DOPMYJIMPOBKY; NMPUMEHSTh MX; YMEHHU
TIPOTUBOIIO/IO)KHOE  YTBep)KAeHHe, TPUBOAUTh TpUMepbl U KOHTPIIP
MaTeMaTHUUeCKOW MHAYKLMH; NTPOBOJWTE JJOKa3aTe/bHble pPacCy»XJeHUs I
JIOTUUECKYI0  TPaBWIbHOCTb  pacCy)X[eHWi; yMeHHe OIeprupoBaT
MO/IMHO)KECTBO, OMepalid Haj, MHO)KeCTBaMH; YMeHHe HCIO0/b30BaT
anrapar /i/isi OlMCaHUs peasbHbIX MPOLIECCOB U sIBJIEHUW U MPU pelleHnr
yueOHBIX TpeMeTOB; YMeHHe OIepHUpOBaTh MOHSATHSIMU: Tpad), CBS3HBINA
TUIOCKOCTH; YMeHHUe 3a/laBaTh M OMUCHIBAaTh Ipadbl pa3nuYHbIMU CII0CO0
pelleHny 3a/iau

YMmeHue OreprupoBaTh IIOHATUSAMMU: HATypd/IbHOE€ 4UHCIIOo, Le/a10e 4ucjio, C

KOpeHb HaTypajbHOM CTereHH, CTeleHb C Pal[MOHATbHBIM TIOKa3areje
TioKa3areseM, Jiorapudm 4yncsia, CUHyC, KOCUHYC U TaHTe€HC TTPOM3BOJIbHO
pallMoHabHOe YWC/I0, WppalMoHalbHOEe UWC/I0, MHOYKeCTBa HaTypasb
JeMCTBUTE/IbHBIX YKCeNT; YMeHHe UCI0JIb30BaTh TIPU3HAKU 1e/TMMOCTH, Ha
HavMeHblllee 00lljee KpaTHOe, aJropuTM EBK/IWa TIpU pelleHuH 3ajja
TO3ULIMOHHBIMUA CHUCTEMaMH CUMCJ/IeHUs]; YMeHUe BBITIOHATh BbIUMC/IEHU
BBIDa)KEHUM CO cTemneHsMHA M Jiorapudmamu, Tipeobpa3oBaHusi IpoOH
yMeHHe OrepupoBaTh MOHATHSMU: TIOC/Ie/[0BaTeIbHOCTD, apupMeTHUecKa
nporpeccusi, OeckoHeyHO  yObIBalolllas  TreoMeTpUuecKasi  IMpor
ToC/Ie/JOBaTeIbHOCTA, B TOM YKC/Je C TIOMOIIbI0 PeKypPeHTHBIX ¢
TIOHATUSIMU:  KOMILJIEKCHOe ~UHWCJIO, COTIPSDKEHHbIE KOMIUIEKCHBbIe U
KOMIIJIEKCHOTO 4uc/a, ¢opMa 3amucy KOMIUIEKCHBIX uucen (reoMeTpuy
anrebpavueckasi); yMeTb TIPOU3BOAUTL apudMeTHUecKue [eNCTBUS

TIPUBO/IUTE TIPUMEPHI HCTO/Ib30BaHUSI KOMIUIEKCHBIX UMCEs; OTepUpoBatT
3%3, omnpezenuTesb MaTPHUL[bl, TeOMETPUUYECKUI CMBICT OTIpe/Ie/TUTeIs]

YMeHve onepupoBaTh MOHATUSMHU: paljMOHa/IbHble, WPpallMOHa/bHbIE,
norapupmMHuuecKue, TPUrOHOMeTpUUeCKre YpaBHEeHUsI U HepaBeHCTBa, UX
TIOHSATUSMU:  TOXKAECTBO, TOXK/IeCTBeHHOe TmpeoOpa3oBaHue, ypaBHe
ypaBHEHUId ¥ HepaBeHCTB, PaBHOCW/IBbHOCTb ypaBHEHW, HepaBeHCTB
ypaBHeHUsl, HepaBeHCTBA M CUCTeMbl C TIOMOLbI0 pPa3/IMUHbIX IPUEMOB; P




U CUCTEMBbl C TlapaMeTpOM; TNPUMEHSITb YypaBHEHHs, HepaBeHCTBa,
MaTeMaTHUeCKUX 3a/iau M 3a/jau U3 Pa3/IMUHBIX 00/1acTell HAyKH U peaibHO

YMeHue onepupoBaTh MOHATUSIMU: GYHKLUS, UETHOCTb (YHKLWU
OTrPaHUUEHHOCTb (PYHKLIMKA, MOHOTOHHOCTb (DYHKLIMH, SKCTPEMyM (DyHKLIA
3HaveHUs1 GYHKLMU Ha TTPOMEXKYTKe, HeTlpepbIBHas (PYHKI[HS, aCUMIITOTh
BTOpasi MPOU3BO/IHAsA (PYHKLIUU, FreOMeTpPUUeCKUid U (PU3nMUecKuii CMbIC
orpe/le/IéHHBIA WMHTETpas; yMeHWe HaXOAWTh aCUMMTOTHI rpaduka
MPOM3BO/IHbIE CYMMBbI, TIPOM3BeJIeHHs], YaCTHOTO W KOMITO3UIMU Oy
KacaTenbHOW K rpaduKy (QYHKLWW; YMeHHe HaxO[UThb MPOM3BOJHbIE 3e
WCTIOb30BaTh TMPOW3BOAHYIO /s WCC/IefoBaHUS (YHKIWMA, HaXOJUTb
3HaueHus1 QyHKLUH; CTPOUTH IpaUKud MHOTOUIEHOB C MCIOJb30BaHUe
aHa/In3a; PUMEHSITb TIPOU3BO/[HYIO /IS HAXOK/eHUsT HaW/TyuIllero pelieH
COLMA/IbHO-9KOHOMHUECKUX U (PM3UUeCKUX 3a/lauaX; HaXOAWUTh IO/,
VHTerpasa; NpUBO/IUTE TPUMEPbl MaTeMAaTUYeCKOTO MO/Ie/TMPOBaHUS C
ypaBHeHUM

YMeHue orepupoBaTh MOHATUSAMU: TrpaduK (GyHKIMM, obOparHas (yH

MMHeVHass (QYyHKUUWs, KBaJpaTuuHas (yHKLHWs, palyoHanbHas ¢y
TpUroHOMeTpUuueckre QYHKIMM, oOpaTHbie TPUTOHOMEeTpUUecKue

norapudmMuueckasi (QyHKLMHA; yMeHUWe CTPOMTb Tpadukud U3ydeH
npeobpa3oBaHusi rpaduKOB (YHKIMH, HWCIOAb30BaTh TpaduKkud [
3aBUCUMOCTEM, TIPU peIleHUM 3aJau W3 JPYrux yueOHbIX TpeJMeTOB
BbIpaXkaThb (DOPMYJIaMU 3aBUCUMOCTU MeXXAy BeTMUMHAMU; UCI0/b30BaTh
JJIs1 pellleHWsi ypaBHEHW!, HepaBeHCTB M 3aJauy C I[apaMeTpamu; U
TJIOCKOCTU MHO’KeCTBa pellleHUl ypaBHeHUM, HEPaBeHCTB U UX CUCTEM

YMeHuve peliaTh TeKCTOBble 3a/jaud pasHbIX TUMOB (B TOM 4YWC/e Ha
IBIKeHre, paboTy, CTOMMOCTb TOBapOB U YCJIyT, HAa/IOTH, 3afauu U3 00
ceMelHBIMU (priHAHCAMH); COCTABJIATh BbIpaXKEHHs], ypaBHEHUs, HEPaBeHC
3aZlaud, KCCef0BaTh IOAy4YeHHOe pellleHHWe U OLleHMBaTh MpaBZOoIo[
MO/Ie/IMpOBaTh peajibHble CUTYyalldd Ha s3blKe MaTeMaTHKH; COCTaB
HepaBeHCTBa U UX CUCTeMBI 110 YC/IOBHUIO 3a/jauy, UCC/Iel0BaTh [IOCTPOEH
arrapara anreOpbl, THTEPIPETUPOBATh MOTyUeHHbIA Pe3y/ibTaT

YMeHue OreprupoBaTh IIOHATUSAMMU: CpeaHee apI/ICbMETI/IIJECKOG, MeJrdHa

3HayeHUsi, pa3Max, [AUCIepCHusi, CTaHJAPTHOe OTKJIOHeHHe YKMCJIOBOTO
WMHTeprpeTUpoBaTh HMH(OpMaLMio, TIpe/CTaB/leHHyl0 B TabsuIax,
OTpa’Karolllyl0 CBOMCTBA peasibHbIX TMPOLIECCOB W SIB/IEHUM; TpeZCTaBIIs
Tab/ML] ¥ AxarpamMm; UCC/ieloBaTh CTAaTUCTUUECKHe IaHHbIe, B TOM UKCJ/Ie
METOZIOB U 3JIEKTPOHHBIX Cpe/CTB; rpadyuuyeckd HMCCIe0BaTb COBMECT
JiarpaMM paccerBaHUs U IMHeHHOW perpeccuu




YMeHMe OrepupoBaTh MOHATHSIMU: C/IyYalHBINA OIBIT U C/TyYaiiHOe COO0b
COOBITHS; yMeHHe BBIUMC/IATH BEPOSITHOCTh C WCIOJb30BaHUEM Tpad
(hopMyJibl CTIOXKEeHHsI U YMHOXKeHHs1 BepOsITHOCTel, (popmMysly TOHOM Bep
KOMOMHATOpHBIe (hakThl ¥ (YOPMYJIbI; OLIEHUBATH BEPOSTHOCTU PeasbHBIX
MOHATUSAMM: C/IyvyaiiHas Be/JWuYMHA, paclipefie/ieHUe BepOSITHOCTEH,
JMCIIepCUsl U CTaHAApPTHOe OTKJIOHeHHWe C/IyyailHOM BeMuYMHbI, (QYHKLA
PaBHOMEPHOrO, IOKa3aTe/lbHOI0 W HOPMAaIbHOIO pacIpefeseHul; yM
W3Yy4YeHHBIX paclipefie/ieHU [/l pelleHHs 3a[ayd; 3HaKOMCTBO C IOHST
MeTO/ibl BbIOOPOUHBIX WCC/Ie[I0BaHUI; YMeHe MPUBOAUTD NPUMepbI TIPOst
B MIPUPO/IHBIX U OOIIIeCTBEHHBIX SBIEHUSIX; YMEHUE ONepUpPOBATh TIOHITH
YKCJI0 COYeTaHUH, YMC/IO TIepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe npume
paccyXieHust [ pelleHWs 3a/ay; OLleHWBaTb BepOSITHOCTH pea
BEpPOSITHOCTHYIO MO/le/Ib M UHTePIPeTHUPOBAaTh MOJyUeHHbIA pe3yJbTaT

YMeHue orepupoBaTh MOHATUSMU: TOUKA, MPsMasi, MJI0CKOCTb, TIPOCTPa

yrjia, TUIOCKWW yrod, [BYIPaHHbIA yroj, TPEXrpaHHbIA yrod,
Tapasiie/IbHOCTh Y TIepIeHAUKY/ISPHOCTb TIPSIMBIX U TIJIOCKOCTeH, Yo
MPSIMOW U TVIOCKOCTBIO, YTOJT MEXKAY TUIOCKOCTSMH, PAaCCTOSIHHE OT TOY
MeXX/ly TIpPSIMBIMH, PacCTOSIHUE MeX/y IIOCKOCTSMH; YMeHHUe MCII0J
v3yueHHble (DaKThl U TeOpeMbl IUIAHUMETPHM; YMeHHe OL|eHHWBaTh pa3
MHpa; CTPOUTh MaTeMaTHueckre MOJeSH C TOMOIIbI0 IeOMeTpUYeCcKHX
CBsi3aHHBbIe C HUMUY TIPAaKTUUeCKe 3a/jauu
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YMeHue oriepyrpoBaTh TMOHATUSMU: TUIOLA/lb (GUTYphl, 00BEM (GUTYDHI,
MHOTOTpaHHUK, CeueHWe MHOTOTpDaHHUKa, KyO, mapasuiesnenurnes, TIp
TOBEPXHOCTb BpallleHUs, LWIMHAD, KOHYC, 11ap, cdepa, I/oLaab C
MUpaMUJbI, TIPU3MBI, KOHYCa, LIUIMH/PA, 00bEM Ky0a, TpsSMOYToIbHOTO
MpU3Mbl, LWIMHApPA, KOHyCa, Iapa, pa3BépTKa T[OBEPXHOCTH, Ce
rapaJuiesibHble OCA WA OCHOBAHMUIO, CeueHHe 11apa, JIOCKOCTb, Kacarolla
yMeHHe CTPOUTh CeYeHHWe MHOTOTPaHHHWKa, K300pakaTb MHOTOrpaHH
BpallleHus, UX CeYeHHs], B TOM YKCJIe C TTOMOLIbI0 3/IEKTPOHHBIX CPeJCTB
reoMeTpUUeCKUX (Uryp, camoCToATebHO (POPMY/IUPOBATh ONpe/e/eHus
TUINOTe3bl O CBOWCTBAX W TMpHU3HAKaxX reomMeTpuueckux ¢uryp, o60cHO
yMeHHe TPOBOJUTH KacCupUKalyoo (UIyp MO pas3/dyHbIM TMPH3HAK
JOTIO/THUTE/IbHbIe TIOCTPOEHUS
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YMeHuve ornepypoBaTh MOHATUSMU: BUKEHHe B IIPOCTPAHCTBe, Mapasie
IVIOCKOCTH U B TIPOCTPAHCTBe, TIOBOPOT, Mpeobpa3oBaHue Mof00us,
pacrio3HaBaTh paBHble U TIOZ0OHBIE (GUTYpBl, B TOM UHCJIe B TIPUD
WCM0/Ib30BaTh reOMeTprUYeCcKre OTHOLIEHHUsI TIPY pellleHUH 3aJau; Haxof,
(asuHA, yros, TuIOab, 0OBEM) MPU pelleHur 3ajau W3 JIpYTUX y4yeOH
JKU3HHM; yMeHHe BbIUMC/IATh reoMeTprhYecKuhe BeJUYMHbl (JJIMHA, YroJ




MOBEPXHOCTH), HWCMO/b3ys H3yueHHble (OpPMy/Ibl U MeTOAbl, B TOM
nUpamMu/ibl, TIpU3Mbl, KOHyCa, LWIMHApA, I[owaab cdepbl; 06
rapasiiesierirne;/ja, MMpamMu/bl, MPU3MbI, LIUIMH/PA, KOHYCa, I11apa; yMeHue
1oJj06HbIX GUryp
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YMeHue orepupoBaTh TOHSATUSMU: TIPSIMOYTOJIbHAs CHUCTeMa KOOD/WHAT
KOOD/JJUHAThl BEKTOpa, CyMMa BEKTOPOB, INPOM3Be/eHHe BEKTOpa Ha Yu
0asucy, CKaasipHOe TIpOM3Be/leHWe, BEKTOPHOE TIPOM3Be/eHHe, YroJl
WCII0JIb30BaTh BEKTOPHBINA U KOOPAWHATHBINA METO/] /I/Isl pELleHHs] TeOMEeTP
yueOHbIX TIPeZIMETOB
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YMeHue BbIOMpaTh MOAXOASIIUN METOZ /s pelleHusl 3a/lauu; MOHUMaH
W3yueHWH TIPUPOAHBIX M OOIIeCTBEHHBIX MPOLIECCOB W SIBJIEHWI; YMeH
3aKOHOB MaTeMaTMKU B MCKYCCTBe, YMeHHe T[PUBOJUTb NpHUMepbl
POCCHICKOM U MUPOBOM MaTeMaTUueCcKol HayKu




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA
EI'D ITIO MATEMATUKE

Kop, IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA
1 Uucia ¥ BBIYUCTIEHUS
1.1 HaTtypasnbHble U Lienble uncia. [Ipu3Haky e1MMOoCTH LiefbIX Ynces
1.2 ParrioHasibHbIe urcia. OObIKHOBEHHBIE U JIeCATHUHBIE APOOH, TTPOIeHThI, OeCKOHEUHbIe Tie
1.3 ApudmeTrueckuii KOpeHb HaTypabHOU cTereHU. [elicTBUs C apudMeTUUeCKUMH KOPHIM
1.4 Crenens ¢ LiesibIM NoKasareseM. CTereHb C paljOHa/IbHBIM NTOKa3ateseM. CBOMCTBa cTerne
1.5 CHHYC, KOCMHYC U TaHT'€HC YMC/I0BOrO apryMeHTa. APKCUHYC, aDKKOCHHYC, apKTaHTeHC U
1.6 Jlorapudm uncna. [lecaTuuHble U HaTypasbHble JT0rapu(mbl
17 [HeiictBuTenbHble urcna. ApudmMeTnyeckue orepalui C AelCTBUTeNbHBIMU YMC/IaMHU.
' ripaBWIa OKPYTJIeHus], MPUKU/IKA 1 OLleHKa pe3yJbTaTa BbIUMCIeHUH
1.8 ITpeobpa3oBaHue BbIpaKeHUM
1.9 KowmmniekcHble urciia
2 YpaBHeHus ¥ HepaBeHCTBa
2.1 Llenbie v IpOOHO-pAI[OHA/IBHBIE YDABHEHUS
2.2 VppaijoHabHble ypaBHeHUs
2.3 TpuroHomeTpuyeckue ypaBHeHUs!
2.4 [TokaszaTenbHble U JorapuMuuecKrie ypaBHeHuUs!
2.5 Ilesibie ¥ pOOHO-paIOHA/IEHBIE HEPABEHCTBA
2.6 WppaiMoHaibHble HepaBeHCTBa
2.7 [Toka3zaTenbHble U JorapudmMuuecKrie HepaBeHCTBa
2.8 TpuroHomeTpuyeckue HepaBeHCTBa
2.9 CucTreMbl ¥ COBOKYITHOCTH ypaBHEHWI U HEPaBEHCTB
2.10 YpaBHeHMs1, HEPAaBEHCTBA U CUCTEMBI C TTapamMeTpamMu
2.11 Martpuija CUCTeMBbI JIMHENHBIX YpaBHEeHUU. Orpesie/MTe/b MaTpULIbI
3 DyHKLUU U TpadvKu
3.1 dyHKIWsA, ciocobbl 3aganus GyHkuyu. I'paduk dyHKmKM. B3anMHO oOpaTHBIe QyHKIMH.
' [Tepuopnueckre GyHKLUN
Ob6nacte ompefie/ieHWsT W MHOXKECTBO 3HaueHud QyHKiuu. Hym dysakuuu. IIp
3.2 [TpoMe>XyTK MOHOTOHHOCTA (GYHKLMA. MaKCUMyMbl U MUHUMYMbI QyHKIMH. Hanbosb
(GYyHKI[MM Ha TIPOMEXKYTKe




CreneHHasi (GyHKIMsI C HaTypa/JbHBIM U LielbIM ToKa3areneM. Eé cBolictBa u rpaduk. C

3.3
CTereHu
3.4 TpuroHomeTpuueckre GyHKIMM, UX CBOWCTBA U rpadmKu
3.5 [TokasaTtenbHas v norapupmMuyeckas GyHKLMH, UX CBOKMCTBA M rpauKu
3.6 Touku paspbiBa. ACUMNOTOTHI rpapukoB GyHKUMK. CBOKCTBA (PYHKIMI, HEIIPePbIBHbIX HAa O
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUs TTOC/Ie0BaTe/TbHOCTEH
3.8 ApudmeTtrueckasi U reoMeTpuyueckasi nporpeccur. @opmyra CI0>KHBIX MPOLIEHTOB
4 Hauana matemaTuueckoro aHanausa
4.1 [Tpou3BogHast pyHKIMU. [Ipor3BOJHbIE 3/IeMeHTapHbIX QYHKLIWN
49 [TpriMeHeHre IPOM3BOAHOM K MCC/IeOBAHUIO (PYHKLIMK Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
' HauMeHbIlIero 3HaueHus1 GyHKLMU Ha OTpe3Ke
4.3 ITepBooOpa3sHasi. iHTerpan
5) MHo>ecTBa U JIOTHUKa
5.1 MHo>XeCTBO, oneparjuu Haji MHOXKecTBaMU. [TuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BepoATHOCTb M CTaTUCTUKA
6.1 OrnucaTenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombuHaToprka
7 ['eomeTpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMbIe 1 MIJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tesa v TIOBEPXHOCTHU BpAI|€HUS
7.5 KoopuHaTthl U BeKTOPEI




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPHAJIbI V11 YUUTEIA

NN OPOBBLIE OGPA3OBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CETHU
MHTEPHET
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