MyHHIHIATEHOE aBTOHOMHOE 00111e00pa30BaTelibHOE yUPEKICHUE
cpenHss o6ueo6pazosarebHas mKosa Ne 16

[TPUHATO: COI'JTACOBAHO: YTBEPX/IEHO:
Pemenre METOAMYECKOTO 00BEIMHEHUS 3am. qupextopa o YBP Jlupextopom
yUHTeNIeH MaTeMaTHKH 1 PMaTHKH MAOQOY COII Nel6 MAQY COLI Nel16
PyxoBoaurens [IIMO ypenkosa O.E./ ;Zv _7_ /Anexceea O.I'./ /v - /Kuop O.B./
ITpoTokoi oT «25» aBrycid 2026 . Ne 1 «26» aBrycra 2026 . IMpukas or«27» asrycra 2026 1
Ne237- 1
IMPUJIOKEHHUE
K OCHOBHOM 00pa3oBaTelIbHO# porpaMMe cpeiHero oo1ero o6pazoBaHus
PABOYAS ITPOT'PAMMA
no yueOHOMY IpeaMETy
«TEOMETPUS»

Ha YpOBHE cpeaHero odmero oopa3oBaHus
cpok ocBoenust mporpamMmsl: 2 roaa (¢ 10 mo 11 kmacc)

Pa3paboT4yuk nporpamMmsi:
Kypenkosa O.E., yuurens MaTeMaTuku

MO Kapnunck, 2026 r.



PaGouass mporpamma mo reomerpuu (yriIyOJCHHBIH YpOBEHb) Ha YPOBEHBb
OCHOBHOTO 00miero oOpazoBanust s obOywaromuxcss MAOY COII Ne 16
pa3paboTaHa B COOTBETCTBHU C TPEOOBAHHUSIMHU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBaHuu
B Poccutickoii @enepannmny;

. npukaza Munnpocsemierus ot 31.05.2021 Ne 287 «O0 yTBepKaeHUU
dbenepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
o011iero oOpa3oBaHUs»;

. npukaza Munnpocsemenus oT 18.05.2023 Ne 370 «O0 yTBepKaeHUU
benepanbHON 00pa30BaTENBLHON MPOTrPaMMbl OCHOBHOTO 0011Ier0o 00pa30BaHUs;

. npukaza Munnpocsenienus ot 09.10.2024 Ne 704 «O BHeceHUM
M3MEHECHH B HEKOTOpbIE NpHKa3bl MuHHCTEpCTBA mpocBenieHus Poccniickon
®denepanuu, Kacaromuecs  (QeaepalbHbIX — 00pa30BATENbHBIX  MPOrpamMm
HavyaJbHOro 00I111er0 00pa30BaHMs, OCHOBHOTO OOIIEro 0Opa3oBaHUs U CPEIHETO
o0111ero oOpa3oBaHUs»;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yTBepxkaeHun
[Topsinka opraHuzalMd U OCYIIECTBICHHsSI 00pa30BaTENIbHON AESITENBHOCTU I10
OCHOBHBIM  00I11€00pa3oBaTeiIbHBIM  IMpOorpaMmMaM —  00pa3oBaTEIbHBIM
nporpaMMaM HadajlbHOTO OOILEro, OCHOBHOTO OOIIEr0 M CPEIHEro OOIIero
o0pa3oBaHUs;

. Konnenmuu npenojgaBanusi yueOHOro npeaMeTa;

. KoHnenmuu sKoja0ruueckoro o0pa3oBaHusi B CHCTEME OOILIEro
oOpa3zoBaHus;

. CII 2.4.3648-20 «CaHuUTapHO-3MUAEMHUOJIOTMYECKUE TPeOOBaHUS K

OpraHW3alysIM BOCTHMTAHUS W OOyYCHHs, OTAbIXa M O3JO0POBIICHHUS JETEeH U
MOJIOJICKU», YTBEPKIACHHBIX MOCTAHOBIIEHHEM TJIABHOTO CAaHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennueckue HOpMATUBBI U TPEOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) Oe3BpEeTHOCTH MJisi 4eloBeKa (HaKTOpOB
Cpellbl OOWTaHMSs», YTBEPKICHHBIX IMOCTAHOBJICHHUEM TJIABHOTO CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIlaHA OCHOBHOTO OOIIETr0 00pa3oBaHuUs, YTBEPIKICHHOTO
npukazom MAOY COII Ne 16 ot 27.08.2026 Ne 237-1 «O BHECEHUM U3MEHEHUM
B OCHOBHYI0 00pa30BaTelbHYyI0 MPOrpaMMy OCHOBHOTO OOIIETr0 0Opa3oBaHuUs»;

. dbenepanbHOl pabodeit mporpaMMbl IO Y4EOHOMY TIPEIMETY .

PaGouas nporpamMmmMa OpUEHTHpOBaHa Ha  IIEJEBbIe  MPUOPHUTETHI,
chopmynrpoBaHHbIE B (heiepanibHON paboyelt mporpaMMe BOCIIUTAHUS U B paboueit
nporpamme Bocnutanust MAQOY COIII Ne 16.



Pa6Gouasi nporpamma y4yeoHoro kypca «I'eomerpusi» aas 10-11-x
KJIACCOB

IlosicHuTeIbLHASA 3alIMCKA

Pabouas nporpamma yue6HOrOo Kypca «l'eomerpusi» 0a30BOro ypoOBHS ISt
obOyuarommmxcst 10-11-x kmaccoB paspaboTraHa Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro o0IIero oOpa3oBaHus,
C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBIAEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO 0Opa30BaHUA.
Peanuzanusi mporpamMMbl 00eCrieYMBaeT OBJIAJICHUE KIIOUEBHIMU KOMIIETCHIUSMH,
COCTABJISIIOUIMMHU OCHOBY JJII CaMOPa3BUTHS M HENPEPBIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYaroIuXCsl.

BaxxHocTh yuyeOHOro Kypca TI€OMETpUM Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHMsI OOYCJIOBJIEHA MPAKTUUYECKONW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYYEHHS F€OMETPUU B HAINPABIECHUU JIMYHOCTHOIO
pa3BUTHs OOydaromuxcs, (GOopMHpPOBaHUSA (YHKIMOHAJIBHON MaTeMaTH4eCKOU
IPAMOTHOCTH, U3YUYEHUS JAPYTUX YUEOHBIX TUCHUIUIMH. Pa3Butre y oOydaronmxcs
IPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH W IMPOUCXOXKICHUU T€OMETPUYECKHX
aOCTpaKiMii, COOTHOIIEHUH PEATbHOTO W HJICAJBbHOTO, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U MPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPHUH
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHUS yUaIIUXCS, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX Ul aJanTallii B COBPEMEHHOM
o01ecTBe.

['eomeTpus sABIAETCS OAHMM M3 0Aa30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOiiero oOpa3oBaHusl, TaK Kak oOO0ECNeunBaeT BO3MOXKHOCTh M3YyUYEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK M TyMaHUTaPHOM.

Jlornyeckoe MbInuieHue, (GopMupyemMoe Mpu HU3YyUYEHUH OOYUarOIIMMUCS
MOHSTUMHBIX OCHOB T€OMETPUU U TOCTPOEHUH LIETTOYKH JIOTUUYECKUX YTBEPHKIACHHUMN
B XOJE€ pPEUICHHS TE€OMETPUYECKHMX 3aJay, YMEHHE BBIIBUIaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA MHPU PELICHWH 3a4ad €CTECTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHUeHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYMIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesTeNbHOCTH 4YenoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIuaibHOro ObITHS, ¢dopMa
OTPaKEHHUS OKPYXAIOIIEro MHpa, YCIOBHE YCHEIIHOTO MO3HAHMA U AKTUBHOTO
npeoOpazoBanusi  AeiicTBuTenbHOCTH.  OmnepupoBaHuWe  MPOCTPAHCTBEHHBIMU
o0OpazamMu 00BEIUHSIET pa3Hble BUABI YIEOHOU U TPYIOBOM ACSITETbHOCTH, SIBISIETCS
OJHUM M3 TPO(ECCHOHATBPHO BAXHBIX KAauyecTB, MOATOMY akTyajbHa 3ajaua



dbopmupoBaHus y  oOydYarommxcsi MPOCTPAHCTBEHHOTO  MBIIIJIEHUS  Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINIUICHUSI — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH IO MHOTUM HapPaBICHUSM.

Ilens ocBoeHUsi mporpaMMbl yuyeOHOTO Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yueHus — 00I1eo0pa3oBaTeibHOE W OOIIEKYJbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneuyeHrne BO3MOXKXHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHMM U  JACUCTBUH, cHenudUuIHbIX
r€OMETPUH, BO3MOXKHOCTU  YCICIIHOTO MPOAOKEHUS  00pa3oBaHUs IO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHHU.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YypOBHE TMpeAHA3HAYCHA IJis
0Oy4JaronuMxcsi CpeaHEN MIKOIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN
Ha YPOBHE OCHOBHOTO 0011ero obpazoBaHusi. Takum 0Opa3om, oOydaroniuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEeMAaTUUECKHE YMEHUS, CBSI3aHHBIE CO
crenupUKoil reOMETPUN U HEOOXOAUMBIE JIJISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXKHOCTh U3y4YUTh T€OMETPUI0 OoJiee ri1y0oKo, ecliu
B JlaJbHEHIIIEM BO3HHKHET HEOOXOAMMOCTh B T'C€OMETPUUYECKHX 3HAHUSX B
npo(ecCUOHANILHOMN S TEIBHOCTH.

JlocTKeHHE LIeTM OCBOEHHUS MpOrpamMMbl OOECHEYMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX 3ajgay. [IpuopuTeTHBIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11-X kaccax siBISIOTCS:

. dbopMHpoBaHUE TPECTABICHUS O T€OMETPUU KaK YaCTH MHUPOBOM
KYJIbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;
. dbopMuUpOBaHUE TMPEJCTABICHUS O MHOTOTPAHHHMKAX U  Telax

BpalicHusd KakK oO BaXHEHUIIINX MaTEMaTHUYCCKHX MOACIIAX, II0O3BOJIAIOIINX
OIMMCBIBATb U U3YyYaTh PA3HLIC ABJICHUA OKPYKAIOIICTO MHUPA,

. dbopMHpOBaHWE YMEHUS PACTO3HABaTh Ha YEpTEkKaX, MOJACIAX U B
peabHOM MHPE MHOTOTPAHHHUKH U TeJIa BpaICHUS;

. OBJIAJICHNEC METOJAMH peIIeHUs 3aJad Ha TIOCTPOCHHS Ha
N300PKEHUSIX TTPOCTPAHCTBEHHBIX QUTYD;

. dbopMHpoBaHUE yMEHUS OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

. OBJIAJICHE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3aJady;

dbopMupoBaHUE YMEHUSI TIPOBOJUTEH HECIOXKHBIE TOKA3aTEIIbHBIE PACCYKICHUS B
XOJIE pEUICHUs CTEPEOMETPUUYECKUX 3aJad M 3aJa4 C MOPAKTUYECKUM
COJIEPKAHUEM;

. pa3BUTHE HUHTEIUICKTYAJIBHBIX W  TBOPUYECKUX  CIOCOOHOCTEU
oOyyJarommxcsi, IMO3HABATEILHOW AaKTUBHOCTH, HCCIIECIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBILIJICHUS;

. dbopmupoBaHue (GYHKIIMOHATBHOM TPAMOTHOCTH, PEJICBAaHTHOMN
FEOMETPUH: YMEHHUE PACIO3HABATh MPOSBICHUS TE€OMETPUUYECKUX ITOHSITHUM,
OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX J>XU3HCHHBIX CHUTYyallUsX WU TIpU



U3YYEHUU JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OopMyIuUpoBaTh HMX Ha S3BIKE TEOMETPUU M CO3]1aBaTh
FEOMETPUYECKUE MOJICTH, MPUMEHSATh OCBOCHHBI T€OMETPUUECKUI ammapar JJis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 337]a4, UHTEPIPETUPOBATh U OLICHUBATH
MOJTYYEHHBIE PE3YJIbTATHI.

OTnuMYuTEeNEHOM OCOOCHHOCTBIO IIporpaMmsbl ABJIACTCS BKIIIOUCHUC B KYPC
CTCPCOMCTPHH B HAYAJIC CI'0O U3YUCHU 3a/1a4, pCIIACMbIX Had YPOBHC HHTYUTUBHOI'O
IMO3HAaHUA, U OIIPCACIICHHBIM 06p330M OpraHn30BaHHAaA pa60Ta Hal HHMMH, YTO
CHOCO6CTByeT Pa3BUTHIO JIOTHYCCKOIO H IMPOCTPAHCTBCHHOI'O MBIIIJICHUA,
CTUMYJIMPYCT NNPOTCKAHNC MHTYUTHUBHBIX IIPOLCCCOB, MOTUBUPYCT K naaneﬁmeMy
HN3Yy4YCHUIO ITPCIAMCTA.

[IpeanouTenue oTaeTCs HATJIAIHO-KOHCTPYKTUBHOMY METO/1y OOYYEHHSI, TO
€CTh TEOPETUYECKUE 3HAHUSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JEATENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4almxcs B Kypce CTepeOMETPUU IMTPOBOAUTCS 3a CUET PELICHUS 3a7a4 Ha CO3/ITaHHE
MPOCTPAHCTBEHHBIX O0Opa30B M 3ajay Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpaza MNPOBOAUTCS C OMNOPOM Ha HAIJSIAHOCTh, a
OlepupoBaHUE 00pPa3oM — B YCIOBUSX OTBJICUEHHUS OT HATJISAHOCTU, MBICIIEHHOTO
M3MEHEHHUSI €r0 UCXOJHOTO COJICpKaHMUS.

OcHOBHBIE cofepKaTeNbHble TMHUN Kypca «I'eometpumn» B 10—11-x kimaccax:
«MHororpanHukmny, «IIpsMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpamieHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». DOPMUpPOBAHUE JTOTUYECKUX YMEHUN
pacnpezienaeTcsi He TOJIBKO M0 COAepKAaTeIbHBIM JIUHUSM, HO U [0 FoJjaM 00y4YeHHsI
Ha YPOBHE CpeIHEro o01ero oopa3oBaHus.

Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHMSI paboyell MmporpaMMbl, pacOpeleNieHHbIM [0 ToJaM O00y4eHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJAJCHHE T€OMETPHYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIEIOBATENFHO U MOCTYIATENBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUM OOy4YaroIUXCs, paciIupss U
yriyosiss ee, 00pasys MpoYHbIe MHOKECTBEHHBIC CBSI3H.

Ha u3yuyenue reomerpun otBoautcs 2 yaca B Hegenro B 10-m knacce u 1 gac
B Henelnto B 11-M kiacce, Bcero 3a fiBa roga odyuenus — 102 y4eOHbIX yaca.

Jlig peanuszany IpOrpaMMbl MCHOJIB3YIOTCS YU€OHUKH, JOIMYIICHHBIE K
UCIOJIb30BAaHUIO TPU pPeaM3alUi UMEIONINX TOCYAapCTBEHHYIO aKKpEAUTALUIO
00pa30BaTeNbHBIX MPOrpPaMM Ha4daJIbHOTO OOLIEro, OCHOBHOTO OOILEro, CPeIHEro
ob1iiero o0pa3oBaHMs OPraHU3ALMSAMM, OCYILIECTBISIOUIMMU 00pa30BaTEIbHYIO
NEeATENbHOCTb, MPpUKa3oM Munnpocsemenus ot 26.06.2025 Ne 495:



. Martematuka: anrebpa M Hayajla MaTEeMaTUYECKOrO aHaIM3a,
reometrpusi. 'eomerpus, 10—11 kinacc/ Aranacsin JI.C., bByryzos B.®., Kagomien
C.b. u npyrue, Axnmoneproe obmectBo «M3matenscTBo "[IpocBemnienne;

DneKTpOHHBIE 00pa30BaTeNIbHbIE PECYPCHI, AOMYIICHHbIE K UCIOIb30BAHUIO
IpU pean3alui UMEIOIUX FOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeIbHbIX
IporpaMM HayaJlbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHEero oOIero
oOpa3oBanus npukazom Munnpocsemienus ot 18.07.2024 Ne 499:

. [udporoit kypc «I'eometpusi» 10 kmace, PI'AOY AIIO «Axagemus
Munnpocsemenust Poccumny;

. [udposoii kypc «I'eomerpusi» 11 kiace, PI'AOY IO «Akagemus
Munnpocsewenus Poccuny;

Ilnanupyemble pe3yJibTaThl 0CBOEHHUSI Y4eOHOI0 Kypca

JINYHOCTHBIE Pe3y/IbTAThI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA IIPOTPAMMBI y4e0OHOTO
Kypca «I'eoMmeTpus» XapaKTepU3YIOTCS:

Fpamancxoe BOCIIMTAHHUC:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOH MO3UIIMK 00YYaIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIIEeCTBa, TMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHM,
IpoLeyp TPakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUHUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

HanI/IOTl/I‘IeCKOC BOCIIMUTAHHUE.

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPaXTAHCKON MICHTHYHOCTH, YBAKCHHUS
K IPOLJIOMY Y HACTOAILIEMY POCCHMCKOW MAaTEMATHKH, HEHHOCTHBIM OTHOILIEHUEM
K JOCTHXKEHUSM POCCUUCKHX MATEMAaTHKOB M POCCHMCKOW MaTEeMaTUYECKON
IIKOJIBI, K HCHOJIb30BAHUIO ATHUX JOCTHUKCHUN B JPYTMX HAyKaX, TEXHOJOTHSIX,
chepax YKOHOMHUKH.

I[yXOBHO-HpaBCTBEHHOFO BOCIIMTAaHHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa;
Cc(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTHUYECKOrO  IOBEJEHUS,



CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUNM HAYKH U JeATEIbHOCTHIO
YYEHOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OYAyIIEro.

IcTeTHYECKOE BOCIIUTAHHUE:

I9CTCTUYCCKUM OTHOIICHHUCM K MHPY, BKIIOYAA 3CTCTHKY MAaTCMATHYCCKHX
BaKOHOMepHOCTCﬁ, O6T)CKTOB, 3ajaa4, pemeHI/Iﬁ, paccyxcz:eHHﬁ; BOCIIPUUMYNBOCTBIO
K MaTCMAaTUYCCKUM aCIICKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBaA.

dusnueckoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TNPUMEHSTh MaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpecax 3/J0pOBOTO U 6€30MacHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBbIO (3J0pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHN U
OTZIbIXa, peryJigpHas pu3znueckas akTUBHOCTh); (GPU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEILHOCTHIO.

TpyaoBoe Bocniuranue:

TOTOBHOCTBIO K TPYHIy, OCO3HAaHWEM IIEHHOCTH TPYAOTIOOHS; WHTEPECOM K
pasnuyHbIM  chepaM  TTPOPECCHOHAIBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPHUIOKECHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymielt mpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC TILJIAHBI;
FOTOBHOCTBIO U  CHOCOOHOCTBIO K  MaTeMaTUYeCKoMy OOpa3oBaHHUI0 W
caM000pa30BaHUI0 Ha TPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1ad MAaTEMaTHICCKON HANPaBICHHOCTH.

IKOJOrNYeCKOoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTUYECKON KyJNbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIBHO-YKOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLIMATIBLHOU
Cpelbl, OCO3HAaHMEM TJ00ATBHOIO XapakTepa HSKOJIOTMYECKHX MpoO0seMm;
OpPHEHTALIMEN HA NPUMEHEHUE MATEMAaTHYECKUX 3HAHUW U pPELICHUs 3a1ad B
00JIaCTH OKPYIKAIOIIEH CpeIbl, INTAHUPOBAHUS MOCTYTKOB M OIIEHKH WX BO3MOYKHBIX
MOCIICICTBUUN JIJI1 OKPYKAIOILIEH CPEBI.

HeHHOCTl/I HAYYHOI'O MO3HaAHUSA:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAYKM U  OOIIECTBEHHOW MPAKTHKH, [MOHUMaHHUEM
MaTEeMaTUYeCKOM Haykh Kak cdepbl UYeIOBEUYECKOW ACSATEIBHOCTH, JTAlloOB €e
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS ITUBUJIU3AINH, OBJIAJEHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOd Kak CpEJACTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIIECTBIISATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIbHO U B TPYyIIIE.



MeranpeaMeTHble pe3yJbTaThl

MeTtanpeameTHble pe3ysbTaThl OCBOEHUS MPOTPaMMBI y4eOHOTO Kypca
«I'eomerpus» XapaKTepU3yKTCs OBJIAJICHUEM YHUBEPCAITbHBIMHU
MO3HABATEJIbHBIMU  JICHCTBUSMHM, YHHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU
JNEUCTBUSAMMU, YHUBEPCAIBHBIMU PETYIIATUBHBIMU ACHCTBUAMU.

1) VYHuBepcaibHbie  MO3HABaTeJbHbIE  JICHCTBUA, OOECIIEUUBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IPOIECCOB OOyYarommxcsi (OCBOCHUE
METOJOB  TO3HAHUS  OKPYXAIOIIer0  MHUpa; IMPUMEHEHUE  JIOTUYECKUX,
UCCIIEIOBATENbCKUX ONepalii, yMeHul padbotars ¢ HHGOpMaIUei).

Ba3oBble Jiornueckue AeicTBUA:

. BBISIBIIAITH M XapaKTEpU30BaThb  CYIIECTBEHHbIE  IPU3HAKU
MaTE€MaTUYECKUX OOBEKTOB, TMOHATUN, OTHOIICHUH MEXAY MOHATHIMU;
(bopMyIUpOBaTh ONPEIEIECHUS TOHIATHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJaccu(ukanmy, OCHOBaHUS JUIsi OO0OOLIEHUS M CpPaBHEHMs, KpPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

. BOCIIPUHUMATh, (OPMYJIUPOBaTh M MPeoOpa3OBbIBATH CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE;
. BBIABJIITD MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U

npoTUBOpeYHs B (paKTax, aHHBIX, HAOTIOJEHUAX U YTBEPKICHUAX; MPEAJiaraTh
KPUTEPUU U1 BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHI;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3aKIOUECHUH 10 aHAJIOTUH;
. IPOBOJIUTh  CAMOCTOSITEJIBHO  JOKA3aTeJIbCTBA MaTEMaTHUYECKHUX

YTBEPKIAEHUW (TpsIMbIE W OT NPOTHUBHOTO), BBICTPAMBATh APTyMEHTALMIO,
MPUBOJUTH MIPUMEPBI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

. BBIOMPATH CIIOCOO pelieHus yueOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pelIeHUus, BbHIOMpaTh HaubojJee MOAXOJAIIMI C  y4eToM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejnLCcKue 1eHCTBUA:

. WCIIOJIb30BaTh BOIMPOCH KaK MCCIEAOBATENbCKUI HHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BONPOCHI, GUKCUPYIOIIUE MPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBAaTh MCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULNI0, MHEHNUE;

. IIPOBOAUTL  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  OKCIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEW MAaTeMaTH4YeCKOro OOBEKTa,
SIBJICHUS, TIPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMU;



. CaMOCTOATENbHO  (popMyNHpoBaTh O00O0OIIEHUS M BBIBOJBI IO
pe3ylnbTaTaM  IpPOBEJACHHOTO  HAOMIOACHMSA,  WCCIENOBAaHUS,  OLICHUBATH
JIOCTOBEPHOCTH TIOJYYCHHBIX PE3yJIbTAaTOB, BRIBOJIOB U 0000IIICHMIA;

. IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKkKe
BBIJIBUTaTh MPEJINOJI0KEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSIX.

PaGora ¢ unpopmaumeii:

. BBISIBJIATH JeUIUTH MHGOPMAIMU, JAHHBIX, HEOOXOIWMBIX IS
OTBETAa Ha BOIIPOC U JJIs PELICHHUS 3a/1a4u;
. BbIOMpaTh HH(OpPMALMIO W3 MCTOYHUKOB pPA3IMYHBIX THIIOB,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATH M HWHTEPHOPETHPOBATH HH(POPMALIHIO
pPa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;

. CTPYKTYpUPOBaTh HMH(POPMALIMIO, TMPEJCTABIATh €€ B Pa3IUUYHBIX
dbopmax, WILTIOCTPUPOBATh TpadhUUECKH;
. OLICHMBATh  HAJIEKHOCTh HUH(POpPMAIMM TIO  CaAMOCTOATEIHHO

c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VYHuBepcaJbHbIE KOMMYHUKATHBHBIEC JIEHCTBHS, OOECIEUUBAIOT
c(OpPMHPOBAHHOCTD COLIMAIBHBIX HABBIKOB OOYYArOITUXCS.

OO0menmne:

. BOCIIPUHUMATh U (POPMYJIUPOBATh CYXIEHHUS B COOTBETCTBUU C
YCJIOBHUSIMU M LIENSIMUA OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIK TOUKY
3pEHHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS MO X0y PEUICHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

. B XOZ€ 00CYXIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX1aeMOM
TEMbI, IPOOJIEMBI, pEIIaeMON 3aJja41, BbICKa3bIBAaTh UJI€U, HALIEJICHHbIE HA TTOUCK
pELIEHMS; COMOCTABIIAATh CBOM CYXKJIEHUSA C CYXKJIECHUAMH JPYTMX YYaCTHUKOB
nuaiora, oOHapy>KMBaTh pa3jluue U CXOJICTBO MO3MUIIMI; B KOPPEKTHOH (hopme
(bopMyIIMpOBaTh pa3HOTrIacHsl, CBOM BO3PAKEHUS;

. NPEACTABIATh PE3yJbTaTbl PELICHHUS 3aJadyd, JKCIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTA; CaMOCTOATEIBHO BHIOMpATh (OpMaT BBICTYIUICHHUS C
y4eTOM 3a/1a4 MPe3eHTalUU U 0COOCHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

. MOHMMATh H  HUCIIOJIB30BaTh TMPEUMYIIECTBA KOMAHIHOM U
WHIUBUyaIbHOW pabOThl TPU pPEIICHUH Y4YeOHBIX 3ajad; NPUHUMATh [eJhb
COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTaHMU3AIMI0O COBMECTHOW padOTHI,
pacnpenensTh BUIbI padOT, JOTrOBapHUBAThCS, OOCYKIIAaTh MPOIECC U PE3yJIbTar
paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JTFOJIEH;

. y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCYyXIeHHS, 0OMEH
MHEHHWI, MO3rOBBIE INTYPMBI M HWHBIC); BBHIMOIHATH CBOIO 4YacTh pabOThI U
KOOPAMHHUPOBATh CBOM JCHCTBHS C IPYTMMH YICHAMH KOMAaHbI; OIEHWBATH



KaueCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUA.

3) YHUBEpCAIbHBIE  peryJasiTUBHbIe  JCHCTBUS, 00ecIreunBarOT
(bopMHpPOBaHUE CMBICIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:

. COCTABJISITh IUIAH, AITOPUTM pPEIICHUS 3a]add, BBIOMpaATh CIOCO0
pEIICHUs] C yYeTOM HMEIOIIMXCS PECypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BapUaHTHl PEIICHHWH C y4eTOM HOBOH
uHbopMaIum.

CaMOKOHTPOJIB:

. BJIAJETh HABBIKAMM [103HABATEIbHOU pe(IeKCMM KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIIUTEIBHBIX IPOLECCOB, UX PE3YJIbTAaTOB; BIAJETh
crocobaMy CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpollecca M pe3yjbTaTa pPElICHUs
MaTeMaTU4YeCKOM 3a/1a4H;

. IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3aJ1a4¥, BHOCUTb KOPPEKTHUBBI B JESTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLIEHUBATh COOTBETCTBHE pPE3yJbTaTa IeJIU U YCIOBUSAM, OOBSICHSITH
NPUYUHBI TOCTHKEHUS UM HEIOCTHUKEHUS PE3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yabTaThl
10-1 KJIace

OneprpoBaTh NOHATUSAMHU: TOUKA, NPSIMas, IJIOCKOCTb.

[IprMeHSITh aKCHOMBI CTEPEOMETPUU W CIIEACTBUS W3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 3a]1a4.

OnepupoBath NOHITUAMU: TAPATJIETBHOCTD U IEPIICHAUKYJISIPHOCTD MTPSIMBIX
U TUIOCKOCTEM.

KnaccudummpoBath B3auMHOE PACIOJIOKEHUE TMPSMBIX U TIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHSATHSAMU: JIBYTPAHHBIA yrojl, TPaHU JBYTPAHHOIO Yrija,
pebpo IBYrpaHHOIO yrIiia; JIMHEWHBIM yroy IBYTpaHHOTO Yrija; TpaaycHas Mmepa
JBYTPaHHOTO yTJIA.



OHCpI/IpOBaTI) [MOHATHUAMUA: MHOI'OI'PAHHUK, BBIHYKHBIﬁ 141 HeBBIHYKHBIﬁ
MHOT'OI'paHHHUK, 9JICMCHTBI MHOT'OTPaHHUKA, HpaBHHBHBIﬁ MHOT'OI'paHHHK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MMHpaMHaa; MpU3MA,
MPSIMOYTOJIbHBIN Napaljiesienunes, Kyo).

Knaccudumnmpoarb ~ MHOTOIpaHHHMKH,  BBIOMpass ~ OCHOBaHUS IS
Knaccuukanyy  (BBITYKIbIE ¥ HEBBIMYKJIBIE MHOTOTPAaHHUKH, TPABUIHHBIC
MHOTOTPAHHUKU; PSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTApaJIICIICTTUIECIbI).

OHCpI/IpOBaTB MOHATHUAMU: CCKYIIAasA INIOCKOCTh, CCUCHNC MHOTOI'PAHHHUKOB.
OOBSACHATH IIPUHOUIIBI IIOCTPOCHUA CequHﬁ, HCIIOJIB3YAd MCTO CIICOOB.

CTpouTh CCUEHHS MHOTOTPAHHUKOB METOJIOM  CJIC/IOB,  BBITOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTSKH M3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemats 3aa49 Ha HAXOKACHHUC I'COMCTPUYICCKUX BCINYHH I10 06pa311aM nIn
AJIropuTMaM, IPHUMCHAA H3BCCTHBIC aAHAJIMTHYCCKHUC MCTOAbBI IIPpU PCIICHUU
CTaHAAPTHBIX MAaTCMATHUYCCKUX 3a1da49 Ha BBIYHUCJICHHUC paCCTOHHI/Iﬁ MCKAY ABYM:
TOYKaMH, OT TOYKH [0 HpﬂMOﬁ, OT TOYKHM A0 IINIOCKOCTH, MCKIAY
CKPCIIUBAOIIUMHUCA ITPAMBIMU.

Pemate 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEITMYMH 110 00pa3liaM Uiu
aNrOpUTMaM, IIPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABl IIPU PEIICHUU
CTaHJAPTHBIX  MATEMATUYECKUX 3aJa4d Ha BBIYHUCICHUE YIJIOB  MEXIY
CKPCIIUBAIOIIUMUCI TMPSIMBIMHA, MEXKAY IIPAMOM H  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, ABYT'PaHHBIX YIJIOB.

Brruucnars 00beMbl U TUIOIIAIA TTOBEPXHOCTEM MHOTOTPaHHUKOB (IIpU3Ma,
NUpaMuia) C TpUMEHEHUEM (POPMYJT; BEIUUCIISITE COOTHOIICHUS MEXK Y TUIOMIAIIMU
MTOBEPXHOCTEH, 00beMaMu MOA0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETpPUS B HPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekarb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HUHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YepTeXax U
pUCYHKaXx.

[Ipumensaty reoMmerpudeckue (akThl I PEIICHUS CTEPEOMETPUUYCCKUX
3a7a4, MPEANnoJararoluX HECKOIbKO IIaroB PEUICHUS, €CJIN YCIOBUS TPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme.



[IpumeHsaTs mpocTeillive MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoanUTh mpHUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIyYEHHBIC 3HAHUSA HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HW3YYEHHBIC IIOHATHS B IPOLECCE IOWCKA PELICHUSA
MaTeMaTH4ecKd CHOPMYIHPOBAaHHONW TPOOJIEMbI, MOJAEIUPOBATH pPEabHBIC
CUTyallun Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TTOHSATHI U TeOpeM, amnrmapara aireOpsl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAX0KICHUEM F€OMETPUUECKUX BEIIMYHH.

11-i kiaace

OnepupoBarh NOHATHAMU: LWJIMHAPUYECKAs IMOBEPXHOCTh, 0Opa3yrolIue
UUJIMHAPUYECKOM MMOBEPXHOCTH; IIMIIMH]IP; KOHUYECKAasi TOBEPXHOCTh, 00pa3yoIne
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepruecKasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaiieHus (LMIUHAP, KOHYC, cepa U map).
OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHHUS.
KrnaccuduimpoBaTe B3aUMHOE pacnoiokeHue cepbl U MI0CKOCTH.

OnepupoBaTh NOHIATHAMU: LIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CETMEHTA; IIapOBOM CJIOM, OCHOBaHHWE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beraucnare  00beMBI W IUIOMIAAM  [OBEPXHOCTEM TEI  BpalleHHS,
TCOMETPUYCCKUX TEJI C IPUMEHECHHEM (HOPMYIL.

OnepupoBarh MNOHATUSIMHU: MHOTOIPAHHHUK, BIHCAHHBIA B cdepy H
OMMCAHHBINA OKOJIO cepbl; chepa, BNUCAHHAS B MHOTOI'PAHHUK MU TEJIO BPALLEHUS.

BBI4ucisaTh COOTHOIIEHUSI MEXKTy TIJIOMIAIMUA TIOBEPXHOCTEW U 0ObeMamMu
MOJIOOHBIX TEJI.

N300paxarh u3yyaeMble (QUIYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrInoHATE (BBIHOCHBIC) MIIIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00HEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M MPEOOpPa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTekax M
pHUCYHKaX.



OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONMHATE NEUCTBHSI CIIOKEHHSI BEKTOPOB, BBIYUTAHHWS BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YMCI0, OOBSICHIThH, KAKUMHU CBOMCTBAMH OHH 00JIaatoT.

HpI/IMeHHTB IMPaBHJIO IAPAJIJICIICIIUIICA.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTODBI.

HaXOI[HTI) CYMMY BCKTOPOB U IIPOU3BCACHHUC BCKTOPA HA YN CJIO, YI'OJI MCIKAY
BCKTOpaMH, CKaJILIPpHOC TIIPOU3BCACHHC, pPaACKIAAbIBATL BCKTOP 110 JIBYM
HCKOJIUIMHCAPHBIM BEKTOPAM.

3a,Z[aBaTI) IIJIOCKOCTDb YPABHCHUCM B ,HeKapTOBOﬁ CUCTCMC KOOpAHUHAT.

[IpumensTh TeoMeTpuueckue QaxkThl A PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANOJaratouX HECKOIbKO [IaroB PEIICHHs], €CU YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemarn HpOCTefIHJI/Ie reOMCTPHUUYCCKUC 3aJladri Ha IMPHUMCHCHUC BCKTOPHO-
KOOPpOAWMHATHOI'O MCTOAA.

Pemars 3aJadnu Ha J0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUM WU
HaX0XACHUC I'COMCTPHUUICCKUX BCIUMYHUH I10 o6pa3uaM HIIN aJITOpUTMaM, IIPpUMCHSA
HN3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHX 3aaa4.

[IpumeHsaTs DpOCTEHIIME MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoanuTh HpHUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H
JKW3HU, PACTIO3HABATH MTPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHITh MONYyYEHHBIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYECHHBIE IOHATHUS B NPOLECCE IMOUCKA PEIICHUA
MaTeMaTUYeCKu CQPOPMYIHPOBAHHON TPOOIEMBI, MOCIUPOBATH peaTbHBIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MCCIEIOBaTh ITOCTPOCHHBIE MOJAEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpPEM, amnmapara ajareophl; pemarth
MIPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAXO0XKJIECHUEM F€OMETPUUECKUX BEJIUYHMH.

Conep:kanue y4eOHOro Kypca

10-# xkiace



IIpsiMble ¥ MUIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATUS ~ cTepeomeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpancTBo. [loHsiTHE 00 aKCHOMAaTHYECKOM TOCTPOSCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anMHoe pacnofiokeHHe MNpSAMBIX B MPOCTPAHCTBE: IepeceKarouecs,
napajuielbHble W CKpeluBamIuecs mnpsmMbie. llapamnenbHOCTh NpSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: NapajUiebHbIE MNpPAMbIE B IPOCTPAHCTBE;
NapaJyIeIbHOCTh TPEX NPSMBIX; MapaLIEIbHOCTh NPSIMOW M IIOCKOCTH. YTJIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YIrOJd MEXAYy MpsAMBIMU B IPOCTPAHCTBE.
[TapaiuteTbHOCTB MIIOCKOCTEM: apajuIeIbHbIC IIJIOCKOCTH; CBOMCTBA NapalIEIbHbBIX
miockoctel. Ilpocreiimme nmpocTpaHCTBEHHbIE PUIYpbl HA TJIOCKOCTU: TETPAdP,
KyO, mapajijiesienunes; NoCTpOeHUE CEYCHU.

IleprieHIMKYIAPHOCTD NIPSAMOU U IJIOCKOCTH: IEPIIEHAUKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W NEPNEHAUKYJISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
MEPIECHINKYJISIPHOW TUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YrOd MEXIy INPSMOU H
IJIOCKOCTBIO;  JIBYTPAHHBIM  YTOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yrIJa.
[leprieHIUKYIISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IPsIMOM 10 TJIOCKOCTH, MPOEKIMUS (PUTYphl Ha IUIOCKOCTh. [leprneHauKkyasspHOCTD
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISPHOCTH ABYX IUIOCKOCTER. Teopema o Tpex
IIEPIIECHINUKYJIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; Pa3BEepTKa MHOTOrpaHHuka. [Ipusma: n-yronapHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAsA ITIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MIPSMOYTOJIbHBIN
napajuiejienune]; U ero cpouctna. llupamupa: n-yrosibHas nupamMuja, TpaHd U
OCHOBAHHE MUPAMHUJIBI; OOKOBAs U TOJIHASI IOBEPXHOCTH TUPAMHUIBI; IPABUIbHAS U
yCe€UeHHass mnupamMuga. OIJJIEMEHTbl MpuU3Mbl H nupamuabl. [IpaBuibHBIE
MHOTOTPAaHHHUKH: MOHATUE MPABUIBHOIO MHOTOTPAHHUKA; MPAaBUJIbHAS NpHU3Ma U
MpaBUWIbHAS MHPAMUJA; IPABWIbHAs TPEYroJibHAsg NUpaMHUAa W NPABUIbHBIN
terpa’ap; kyO. IlpencraBieHue O MNpaBWIBHBIX MHOTOIPaHHUKAaX: OKTad/Ip,
noaeka’ap v ukocarap. CedeHus: Mpu3Mbl U MUPAMHUIBI.

CumMeTpus B NPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, MPSMO,
MJIOCKOCTU. DJIEMEHThl CAMMETPHUH B MUpAMUAaX, HapajliesenuIeaax, paBUiIbHbIX
MHOTOIPaHHHUKAX.

Bbluucienue 31eMEHTOB MHOTOTPAaHHUKOB: pebpa, JauaroHaiu, YIJIbl.
[Tmomaas OOKOBOM TOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOM MPHU3MBI,
IJI0IIAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM npu3mbl. [Lnomans



OOKOBOIl MOBEPXHOCTM M TIOBEPXHOCTH IPAaBUIBHOM MNHpaMHUAbI, TEOpeMa O
oMM yceueHHo# nupamuibl. [lonarue 06 o0beme. O6beM nupaMubl, IPU3MBI.

[TonoOnubie Tenma B mpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00BbEMaMU MO00HBIX TE.

11-ii kiace
Tena Bpamenus

Humuaapruyeckas MTOBEPXHOCT, obOpazyrorue AJTAHIPUIECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKON mMOBEpXHOCTU. [[MIMHIOp: OCHOBaHUS H
OOKOBasi TMOBEPXHOCThb, OOpa3zywlnass U OCh; IUIONIAJAb OOKOBOM U MOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yrolme KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHYyC: OCHOBaHME U BepIlrHa, 00pa3yroias
¥ OCh; ITOIIA1b OOKOBOM U TIOJTHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pasyroiue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: UeHTp, paauyc, AMAMETP; IUIOLIAIb MOBEPXHOCTH CGEpHI.
B3auMHoe pacnonoxeHue chepsl U MIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI0IA/1b CEephI.

N3o0pakenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BepTka MIIMHIIpa U KOHYCA.

KoMOuHanuu Ten BpameHUss YW MHOTOTPAHHUKOB. MHOIOrpaHHUK,
ONMMCAHHBIA OKOJIO c¢ephl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WM TEJO
BpAILCHHUS.

[Tonsarue 06 oobeme. OCHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 06 oObeme
IPSIMOYTOJIBHOTO MMapajuiesienuiesa U ciaeactBus u3 Hee. OObeM IWIHHIPA,
konyca. O0beM mapa u miomass chepsl.

[TonoOnubie Tenma B mpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEl.

Ceuenust nuiauHApa (MapajyIeIbHO W MEPHIEHANKYJISIPHO OCH), CEUYEHUs
KOHYyca (MapaJijieIbHOE OCHOBAHUIO U ITPOXO/IAIIEE YEPE3 BEPILUHY ), CEUCHHS 1Iapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mIIOCKOCTH U B TpocTpaHcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3znokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IlpaBmwiio mapamnenenunena. Pemenwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIPaBWJI JEHUCTBHUM C BekTopaMu. IlpsmoyrosbHas cucrema



KoopauHat B npocrpaHcTBe. Koopamnatel Bekropa. IIpocreitmme 3agaun B
KOOpJIMHATax. YTroa Mexay BekTtopaMu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Bbluncienre yrioB Mexay MpsIMBIMU U IJIOCKOCTSIMHU. KOOpIMHAaTHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUYECKUX 3a/1aY.

TemaTu4eckoe NJIAHUPOBAHUE

10-i1 ki1acce

KonnuyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
n/o pasjiejos u TeM Beero KOHTpOJ'[beIe HpaKTH‘leCKI/Ie 06pa3OBaTeHLHLIe
MporpaMmbt paGoThI paGoThI pecypebl
1 BBenenne Bl 1o bubnuoreka IHOK
CTEepEOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMble U MIIOCKOCTU B Hudporoit Kypc
> IIPOCTPAHCTBE. 12 1 «l'eomerpus» 10  kiacc,
[TapannensHOCTH OI'AOY IO «Axanemus
HOPSIMBIX U IJIOCKOCTEN Munnpocgeuenus Poccuny
3 HepHeHI[HKyJ'ISIpHOCTI: D <>
MPSIMBIX U TUIOCKOCTEN
4 VYTriel MeXIy NpSIMBIMH 10 1 <>
Y TUTOCKOCTSAMU
5 MHororpaHHUKH 11 1 <>
6 O6Bembl 9 1 <>
MHOTOTPaHHUKOB
7 [loBTOpeHue: ceuenus, 4 1 <>
PAacCTOSHUS U YTIIBI
OBLIEE KOJIMYECTBO 63 5 0
YACOB I1O ITPOT'PAMME
11-i1 knacc
KonnuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (mudpossbie)
w/n | P33Ae10B H TeM Beero Kourtpoasbubie | [IpakTHieckue | ogpazoBareanHble
MporpaMmbl paGoThI paGoThI pecypeb
bubnuoreka IIOK
! Tena ppaiieris 12 https://m.edsoo.ru/1c209e37




udposoii Kypc
«I"eomerpusi» 11  knace,
2 Obmemr Ten > ! OI'AOY IO «Axanemus
Munnpocsenienusa Poccumny»
BekTopsl u
3 KOOpUHATHI B|10 1 <>
MIPOCTPAHCTBE
IToBTOpEHUE,
4 00001enue, 7 1 < >
CHUCTEMaTHU3ALIMS
3HAHUU
OBIIEE  KOJIMYECTBO 34 3 0
YACOB I10O ITPOT'PAMME

IIpoBepsiembie TpeGoBaHus K pe3yabraTaMm ocBoeHusi OOII u 31emMeHTbI

coepKaHus

10 ki1ace

IIpoBepsiembie TpeOOBaHus K pe3yjabratam ocBoenuss QOII

Ko .
DOBE ﬂenlaloro IIpoBepsieMble  mpeaMeTHbIe  pe3yJbTaTbl  OCBOEHMSI  OCHOBHOI{
poBep o0pa3oBaTeIbHOM MPOrPaMMBbI CpeiHero 0011ero 0opa3oBaHust
pe3yjabTaTa

7 I'eomerpus

7.1 OneprpoBaTh NOHATUAMU: TOUKA, IPsiMasi, MIIOCKOCTh

79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CJIEACTBHUS W3 HHUX HPU PELICHUU

’ reOMETPUUECKHX 3a/1a4

73 OneprpoBaTh NOHATUAMU: NAPAUIEIBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX

' 1 TUIOCKOCTEN

74 KnaccupunmpoBars B3aMHOE paclojIOKEHHE TMPSAMBIX M IHIOCKOCTEH B

’ IIPOCTPAHCTBE

OnepupoBath MOHATHSMU: IBYTPaHHBIN yroJl, TPaHU IBYTPAHHOTO yTiia, pedpo
7.5 JIByTPaHHOT'O yIJIa, JMHEWHBINA yToJI JBYTPAHHOIO YIJIa, TpajyCcHasi Mepa ABYIPaHHOIO
yria

76 OneprpoBaTh TMOHATHUAMHU: MHOTOTPAHHUK, BBIMYKIBIH W HEBBITYKIIBIH

' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOI'paHHUKA, TPaBUJIBHBI MHOTOTPAHHUK

77 PacriosnaBaTh OCHOBHBIE BHIBl MHOTOTPAHHHMKOB (IIUpaMuia, IpU3MAa,

' NPSAMOYTOJIbHBIN Mapasuiesienumnes, Kyo)

Knaccudunuposats MHOT'OI'PaHHUKU, BbIOHpast OCHOBaHUA  JUIs
7.8 K1accuukanuy  (BBITYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHHWKH, IPaBUIbHBIC

MHOTOI'paHHUKH, IIPAMBIC U HAKJIIOHHLIC ITPU3MBI, HapaJ'IJ'ICJ'IeHI/IHG,Z[LI)




7.9 OneprpoBaTh NOHATUSAMH: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB

OOBACHATH TPHUHIUIBI TTOCTPOCHUS CEYCHHH MHOTOTPAHHUKOB, HCHOJB3YsS
METO/I CIIEZIOB

7.10

CTpOI/ITL CCUYCHUA MHOT'OT'PAaHHUKOB METOJ0OM CJICAOB, BBITIOJIHATH (BBIHOCHLIC)

7.11
TUIOCKHE YePTEXU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYD: BHJ CBEPXY, COOKY, CHU3Y

Pemate 3amaum Ha HaXO0XISHHE r€OMETPUUYCCKUX BEJIMYHH I10 06pa3uaM nin
ajroputMaM, HOPUMEHAA HM3BECTHBIC AaHAJTIUTHUYCCKHUE METOABI IIpH PCIICHHUU
7.12 CTAaHAAPTHBIX MATCMATHYCCKHUX 3ada4 Ha BbBIYMUCJIICHHC paCCTOSIHI/Iﬁ MCKAY OBYM:
TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKU OO INIOCKOCTHU, MCIKAY CKPCIIHNBAOIUMUCA
IIPAMBIMHU

Pemate 3amaun Ha HaXOXKIECHUE FEOMETPUUYECKUX BEIMYMH 10 00pasnaM HiIu
aNropuT™MaM, IPUMEHAS U3BECTHBIE AHAJIWTHUYECKHE METOAbl IPU  PELICHUU
7.13 CTaHJAPTHBIX  MaTeMaTU4YeCKUX  3a7a4 Ha  BBIUHCICHUE  YIVIOB  MEXIY
CKPEIIMBAOIUMUCS TPAMBIMH, MEXKIY MPSIMON H IIIOCKOCTBIO, MEXY INIOCKOCTSIMH,
JIBYI'PaHHBIX yIJIOB

Bbruncnsate 00beMBbl W IUIOIIAIN MOBEPXHOCTSH MHOTOIPAaHHHMKOB (IIpH3Ma,
7.14 nupamuia) ¢ IpUMEeHeHHeM (HOpMYJI, BBIYHUCIATH COOTHOIICHHUS MEXIY TUIOLIaIsIMU
MTOBEPXHOCTEH, 00beMaMu TT0TOOHBIX MHOTOTPAaHHIKOB

OmnepupoBaTe MOHATHSAMU: CHMMETPHs B IPOCTPAHCTBE, LIEHTP, OCb H

7.15
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPHUU (PHUTYPBHI
UzBnekarb, mnpeoOpa3oBbIBATE M HHTEPIPETUPOBATH HMHGOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (HUTypax, MPEACTAaBICHHYI0O Ha dYepTexax H

PHCYHKax

[TpumeHsTH TeoMeTprdecKre (GaKThl sl PEIICHHS] CTEPEOMETPUIECKHX 3a1ad,
7.17 HPEANOIaralIuX HECKOIBKO IIAaroB PEIIeHNUs], €CIH YCIOBUS MPUMEHEHHUS 33/1aHbI B
SBHOW (hopme

IIpuMeHsaATs  mpocTellie  HOporpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-

7.18
KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPH PEIIEHUH CTEPEOMETPHUYECKHX 3a/1a4
719 [IpuBoaMTH NPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOE U KHU3HH,
’ pacIio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh MONy4YeHHbIE 3HAHHUS Ha MPAaKTHKE: aHAIN3MPOBATh pealbHbIE
CUTyalldd W TIPUMEHATh H3y4YEHHBIE IIOHATHA B TMPOIECCE TIOWCKAa peIIeHUs
790 MaTeMaTHYecKu C(OPMYJIMPOBAHHONW MPOOIEMBI, MOIEINPOBATh PEATbHbBIE CUTYaIlUH

Ha $3bIKE TEOMETPUHU, MCCIENOBATh I[OCTPOCHHBIE MOJENHM C HCIOJIB30BAHUEM
TEOMETPHUYECKUX TOHATHA M TEOpeM, ammapara aireOphl, pemaTh MPaKTHIeCKHe
3a/1a4M, CBA3aHHbIE C HAXOXKJACHUEM F€OMETPUUECKUX BEIUYHH

IIpoBepsieMble 3JIeMEHTBI COEPKAHUS

Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
7 I'eomerpus

OcHOBHBIE TIOHATHA CTepeoMeTpuH. Toduka, MpsiMasg, IUIOCKOCTh, MPOCTPAHCTBO.
7.1 ITonsTe 00 aKCMOMATUYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPESOMETPUH U

CIICACTBUA U3 HUX




7.2

B3anMHoe pacrionoxxeHue MpsIMBIX B TPOCTPAHCTBE: TIepeCcEeKAONINEcs, MapayielIbHbIC
M CKpelIMBaromecs npsambie. [lapamiensHOCTh MPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesabHple TPsAMBIE B MPOCTPAHCTBE, MAPAICIBHOCTh TPEX MPSIMBIX, HapalIeIbHOCTh
OpSMOW M TUIOCKOCTH. YTJIBI C COHAINPABICHHBIMH CTOPOHAMHM, YTOJI MEXKAY MNPSIMBIMHA B
npocTpaHcTBe. [lapaiebHOCTh  IUIOCKOCTEH: mapajuieibHbIe IJIOCKOCTH, CBOMCTBa
napaieabHbIX IockocTed. IIpocTeiiniie MpPOCTpaHCTBEHHBIE (GUTYphI HA IIOCKOCTH:
TeTpa’Ip, KyO, mapaieNnenuIie, TOCTPOCHHE CeUeHUH

7.3

[lepieHIUKYIAPHOCT TPSAMOM H IIIOCKOCTH: TEPHEHIUKYISAPHBIE TMpPSIMBIE B
MPOCTPAHCTBE, MpPsMBIE IMapaJIeNlbHbIe W TEepPHeHAUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPNEeHAUKYIAPHOCTH MpSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOM NepHeHANUKYISIPHOU
TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YToJl MEXIY MPSMOU M IUIOCKOCTHIO, TBYTPAHHBIA YTOI,
JUHEWHBIN yrol IBYTpaHHOTO yria. [lepneHnuKkynsp u HaKJIIOHHbIE: PACCTOSIHAE OT TOYKHU 10
TUIOCKOCTH, PAacCTOSHUE OT NPSMOW [0 TJIOCKOCTH, TMPOEKUUs (UTyphl HA IUIOCKOCTD.
IlepieHAUKYAAPHOCTh IIOCKOCTEH: NPU3HAK MEPHEHANKYISIPHOCTH JABYX IIJIOCKOCTEM.
Teopema o Tpex MepIeHANKYIIpax

7.4

[lonsTHE MHOrOrpaHHHKa, OCHOBHBIC 3JIEMEHTHl MHOTOI'DAaHHMKA, BBINYKIbIE H
HEBBIIYKJIbIE MHOTOIPDAaHHUKH, Pa3BepTKa MHOrorpaHHuka. IIpusma: n-yrojpHas IpusMma,
rpaHd U OCHOBAHUA IIPU3MBI, IIpAMas U HAKJIOHHAs IMPU3MBI, OOKOBasg U IOIHAs IMOBECPXHOCTH
npu3Msl. [lapamnenenumnen, npsiMOyroiabHBIN Napauieaenunes u ero cBoictna. [upamuaa: n-
yrojbHadg mnupamMuja, I'paHud U OCHOBAHUC IHUpPaAMUIBI, OOKOBasg W IIOJHAS IMOBECPXHOCTH
nmupamMuabl, MNOpaBUJIbHasA W YCCUCHHAasA IMHpaMH/A. DIeMEHTHI IIpU3Mbl W TMHUpPaAMUOBI.
[IpaBuibHBIE MHOTOTPAHHUKH: ITIOHATHE IPABUIBHOTO MHOT'OTPAHHUKA, [IPABUJIbHAS IPU3Ma U
NpaBUIIbHAS NHpaMua, PaBWIbHAS TPEYrojbHAs MUpaMHIa M MPaBHIBHBIN TeTpas’ap, KyO.
IIpencraBnenre o TNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadAp, NOAEKAdAp MU HKOCAdJIpyrue
CeueHust MPU3MBI U TUPAMHUJIBI

7.5

CI/IMMeTpI/ISI B MMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTBI CUMMCTPHHU B ITUpaMUIax, mapajviejicnuneaax, npaBUJIbHbIX MHOTOTPaHHUKAX

7.6

Brruncnenne »ieMEHTOB MHOTOTPaHHWUKOB: pebpa, muaroHand, yribl. [lmomrams
OOKOBOU TMOBEPXHOCTH M TOJTHOW MOBEPXHOCTH MPSMON MPU3MBI, IUIONIAJAh OCHOBAHUH,
TeopeMa O OOKOBOW IMMOBEPXHOCTH MpPsIMOM mNpu3Mbl. [lnomians OGOKOBOH MOBEPXHOCTH H
MOBEPXHOCTH MPABUILHON MUpaMuAbl, TEOpEMa O IJIOAAN YCeUeHHOU nupaMuibl. [loHsTre
00 o0beme. OOBeM MTUPAMUIBI, TIPHU3MBL

7.7

[TonoOubIe Tena B npocTpancTBe. COOTHONICHUS MEXY IUIOMIAIIMU TIOBEPXHOCTEH,
o0beMaMy TOAOOHBIX TEI

11 kiacce

IIpoBepsiemblie TpeOOBaHus K pe3yjabTatam ocBoenuss OOII




Kon

IIpoBepsieMble  mpeaMeTHBbIe  pe3yJbTATbl  OCBOCHHSI  OCHOBHOM

NpoBepsieMOro N
o0pa3oBaTe/IbHOI NPOrpaMMbI CpeiHero 001mero 00pa3oBaHus
pe3yjabTaTa
6 l'eomeTpus
OmnepupoBaTh TOHATHAMHU: LHIMHAPUYECKAS TOBEPXHOCTb, OOpa3yrolIue
6.1 LIIMHIPUYECKON MTOBEPXHOCTH, LWIMHIP, KOHUYECKasl MOBEPXHOCTh, 00pa3yrolue
KOHMYECKOH MMOBEPXHOCTH, KOHYC, CheprUIecKasi IOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOTYYECHUS TEJ BPALCHHUS
6.4 KnaccugpunuposaTs B3auMHOE pacroyioskeHue Cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSME: IAPOBOI CErMEHT, OCHOBaHHE CETMEHTa, BBHICOTA
6.5 CerMeHTa, IIapOBOW CJIOM, OCHOBAaHHE ILIAPOBOIO CJIOS, BBICOTA INAPOBOIO CIOS,
IapOBOM CEKTOP
6.6 Bbruucnate  00beMBl M IUIOLIAAM  TOBEPXHOCTEH TeNl  BpalleHHs,
' reOMETPUUYECKHX TeJI C MPUMEHEHnEM (popMyI
6.7 OnepupoBaTh MOHATUSIMH: MHOTOTPaHHHK, BIMCAHHBIH B chepy U ONMCAHHBIH
’ okoJ10 chepsl, cepa, BlIMCaHHAS B MHOTOTPaHHHMK HJIU TEJI0 BPaICHUS
6.8 BbIUuCIATE COOTHOIIEHUSI MEXIY IJIOMAASMU IMOBEPXHOCTEH M oObemMaMu
’ MOTOOHBIX TEI
6.9 U300paxats m3yuaemble (UIYpbl OT PYKH M C HPUMEHEHHEM MPOCTBIX
’ YEePTEKHBIX HHCTPYMEHTOB
6.10 BEIMONHATE (BBIHOCHBIE) MIIOCKUE YEPTEIKU U3 PUCYHKOB TIPOCTBIX 00BEMHBIX
’ ¢buryp: BuI cBepxy, COOKy, CHU3Yy; CTPOUTH CEUCHHUS TEJ BPALLICHUS
W3Bnekarb, WHTEPIPETUPOBATE U NPeoOpa3oBbIBaTH HHPOPMALUIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypax, HPEICTaBICHHYIO Ha 4YepTeXax H
pHCYHKaxX
[TpumensTh reomeTprueckre (GpakThl sl peIIeHUS CTEPEOMETPUIECKUX 3a/1ad,
6.12 MIPEINOJIATraloIMX HECKOIBKO IIar0B PEIIeHUs], €CIIU yCIOBHS MPUMEHEHNS 3a/1aHbl B
SBHOH (opme
6.13 OneprpoBaTk NOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbImonHATE [EHCTBHSL CIIOKEHHUsSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
’ YMHOXKEHUSI BEKTOpa Ha YUCII0, OOBICHITh, KAKUMH CBOWCTBAMU OHHU 00JIaIal0T
6.15 [TpuMeHsITh IpaBUIIO MapaIeNeuIe/1a TIPU CII0KEHUH BEKTOPOB
OnepupoBath MOHATHSIMH: JCKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEKAY BEKTOPAMH,
CKaJIIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI
HaxonuTbs cymMmMy BEKTOPOB U MPOM3BEIEHHE BEKTOPA Ha YUCIIO, YTOJ MEKAY
6.17 BEKTOpaMH, CKAJIPHOE IPOM3BENCHME, PpACKIAJbIBaTh BEKTOpP IO  JABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3amaBatTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocTelimme reoMeTpuuecKue 3aadd Ha MPUMEHEHUWE BEKTOPHO-

KOOpAWMHATHOT'O METOJa




Pemate 3amaum Ha [OKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHUHA W

6.20 HaX0XICHUC TCOMETPUYCCKUX BCIWYHH II0 06pa3uaM WKW ajJilropurMam, NpHUMCHAA

H3BECTHBIC MCTOALI IMPU PECHICHUN CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3a/1a4

[IpuMmeHaTs TpoCTeiIre MporpaMMHBIE CpEACTBAa U DJIEKTPOHHO-

6.21
KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPHIECKUX 3a/1a1
6.22 [IpuBoguTh TpHMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TpUpOAe U
’ >KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MONy4YCHHBIC 3HAHHUS HA TPAKTHUKE: aHAJIU3UPOBATh pPEalbHbIC
CUTyallul U TMPUMEHSITh HW3YYCHHBIC TOHATHS B IIPOLIECCE IOUCKA PpEIICHUS
6.23 MaTeMaTH4ecKu ChOpMYITUPOBAHHON TIPOOIEMBI, MOJIEIMPOBATH PeaTbHBIE CUTYAITUH

Ha s3BIKE€ TCOMCTPHHU, HCCICAOBATL MOCTPOCHHBLIC MOACIU C HCIOJIb30BAHHUEM
TCOMCTPUUICCKUX MNOHATUH U TCOpPEM, almapara a.nre6pl>1, pelaTtb MNpPaKTUYCCKUEC
3aJa4U, CBA3aHHBIC C HAXO0XJACHUEM I'€COMETPUICCKUX BEJININH

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

I'eometrpus

6.1

[unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue MUIMHAPUYECKONW MOBEPXHOCTH, OCh
UWINHAPHYECKON MOBEpXHOCTH. L{MnuHAp: ocHOBaHMA U O0KOBasi MOBEPXHOCTh, 00pa3yromas
U OCB, IUIOIIAAb OOKOBOH M TIOJIHOM MOBEPXHOCTH

6.2

Konnveckas moBepXHOCTh, 00pa3yrolue KOHUUECKON MTOBEPXHOCTH, OCh M BEpPIIMHA
KOHMYECKOH MOBepXHOCTH. KOHycC: OCHOBaHHME M BEpIIMHA, 00pa3yromias M OChb, IUIOLIAIb
OOKOBOH W TIOJHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolllie U BBICOTA, OCHOBAHUS U
OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, JUaMeTp, TUIOMAb TOBEPXHOCTH cdepsl. Bianmuoe
pacnonoxenue chepsl U ITIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, Tomans cheps

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUS Ha IIJIOCKOCTH. Pa3B€pTKa OUWIMHAPA 1 KOHYyCa

6.5

KomOunanuu ten BpaimeHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BiMcaHHAsi B MHOTOTPAHHUK, UIIH TEJIO BPAIICHUS

6.6

[Monsitue 00 oObeme. OCHOBHBIC CBOMCTBAa 00BEMOB Teil. Teopema 00 oObeme
pSIMOYTOJILHOTO Mapaulesienumnena u ciaeacTsus u3 nee. O0beM nuiuHapa, Konyca. OobemMm
1Iapa ¥ miomaab cepol

6.7

ITono6ubIe Tena B mpocTpancTBe. COOTHONICHUS MEXKIY IUIOMIASIMU IOBEPXHOCTEH,
00BEMaMU TOJO0HBIX TE

6.8

Ceuennst tmnMHApa (MapayjielbHO W TEPHEHAWKYISIPHO OCH), CEYEHHs KOHyca
(mapaJuiesIbHOE OCHOBAHHUIO U ITPOXOJSIIIEE YEPE3 BEPILMHY ), CEUCHMUS 1Iapa

6.9

Bektop Ha miockoctm m B TpocTpaHcTBe. CIIOKEHWE W BBIYUTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. PaznoikeHrne BEKTOpa Mo TPeM HEKOMIUIAHAPHBIM BEKTOpPaM.
[IpaBumno mapamrenenunena. Pemenne 3amay, CBA3aHABIX ¢ MPUMEHEHUEM MTPaBUIT ICUCTBHIA C
BEKTOpaMHU

6.10

IlpsimoyronbpHasg cucrema KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimve 3agaun B KOOpAMHATAX. YTON MEXAy Bekropamu. CKalipHOE MpPOU3BEICHUE
BEKTOpPOB. BhlunClieHNEe YITIOB MEXKIY NPSAMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPY PELIEHUN F€OMETPUIECKHX 3a1a4




IIposepsiembie Ha EI'D mo maremaruke TpeOOBaHHMSI K Ppe3yJbTaTam

ocsoenust OOII COO

s

npoBenenuss EI'D  mno maremaTuke UCHONB3YyeTCs  IEpeyYEHb

(xomuukarop) nposepsieMbIx TpeboBanuil k pesynbraram ocBoenus OOII COO u
HepeYEHb IIEMEHTOB COJEPKAHUS.

Ilepeyensb (kogudukaTop) NMpoBepsieMbIX TPeOOBaHMl K pe3yJbTaTam
ocsoenuss OOII COO

Kon
MpoBEPSIeMOro
TpeGoBaHuUs

HpOBepﬂeMBle Tpeﬁonamm K NPE€AMETHBIM pe3yJdbTaTaM OCBOCHMUSA
OCHOBHOI 06pa30BaTe.l1bHOI7l nmporpamMmmsl CpeaHeEro o01mero 06pa30BaHHﬂ

Brnagenue MetomaMu 10Ka3aTeNbCTB, AITOPUTMAMU pPEIIEHUs 33/1a4; YMEHHUE
¢dbopMynIHpOBaTh M ONEPUPOBATH TOHATHUSMH: OIpEIeICHHE, aKChoMa, Teopema,
CJIEZICTBUE, CBOMCTBO, NPHU3HAK, AOKA3aTEIbCTBO, PAaBHOCHIIbHBIE (HOPMYJIMPOBKH;
OPUMEHSTh HX; YyMEHHEe (QOpPMyIUpOBaTh oOOpaTHOE M  NPOTHUBOIOJIOKHOE
YTBEpXKJACHUE, MPUBOAUTH NpPUMEpPHl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYeCKOM MHIAYKIMW; IPOBOANTH JOKa3aTelIbHbIE PACCYKICHUS MPHU PEIIeHUN
3a/1a4, OLICHUBATh JIOTHYECKYIO NMPaBWIBHOCTh PACCYKICHUN; YMEHHE ONEPUPOBATh
MOHATUAMU: MHOXECTBO, INOJAMHOXKECTBO, ONEpalud HaJ MHOXECTBaMH; yMEHHUE
WCIIONIBb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar [Uisl ONHCAHHUA pealbHBIX
MPOLIECCOB M SIBICHUHA W IPU PELICHWH 33/1ad, B TOM YHUCIE U3 APYTHX y4eOHBIX
MPEIMETOB; YMEHUE OIIEpUPOBaTh MOHATHAMHM: rpad, CBSI3HBIM rpad, AepeBo, LUK,
rpa¢ Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBATH Ipadbl Pa3TUIHBIMU CIIOCOOAMH;
HCTONB30BaTh rpadbl IPH PELLICHUH 3314

YMeHne onepupoBaTh MOHATHAMH: HATypaJllbHOE YHCIO, LEJN0E YHCIO,
CTENEHb C ILENBIM IOKa3aTeleM, KOPEHb HaTypaJbHOH CTENEHH, CTENEHb C
palMOHAJBHBIM MTOKa3aTeleM, CTENIeHb C JICMCTBUTEIBHBIM [TOKa3aTeieM, Jorapupm
YHUCIIA, CHUHYC, KOCHUHYC W TaHI'€HC IIPOU3BOJIBHOTO YHUCIA, OCTAaTOK IO MOJYJIIO,
palMOHANBHOE YHCIIO, MPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATypalbHBIX, LENbIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX 4YMCENl; YMEHHE MCIOJb30BAaTh IPU3HAKU
JeTUMOCTH, HAMEHBIIUH OO IeUTENh M HAaNMEHbIIIee 00Iee KPaTHOE, allTOPUTM
EBknuzaa npu pemenny 3a1a4; 3HaKOMCTBO € Pa3INYHBIMH TO3UIUOHHBIMY CHCTEMaMHU
CUMCIICHHSI; yMEHHE BBIOJHATH BBIYMCICHUE 3HAUYEHHMH M MNpeoOpa3oBaHUs
BBIpKEHHH CO CTENICHSMH U JIoTapuMaMu, IpeoOpa3oBaHus IPOOHO-PAMOHATLHBIX
BBIPAKEHU; yMEHHE OIIEPUPOBATH MIOHATUSAMU: IIOCJIEJOBATEIIBHOCTD,
apudmeTnyecKkass ~ IPOTpPeccHsi, TeoMeTpHyecKas  Mporpeccus,  OECKOHEYHO
yOBIBaroIas TeoOMeTpruiecKas Mporpeccus; yMeHHE 3a/1aBaTh MOCIeI0BaTeIbHOCTH, B
TOM YHCIIE C MIOMOIIBIO PEKYPPEHTHBIX (OPMYII; YMEHHE ONEepPHUpPOBATH MOHSATHIMU:
KOMILUIEKCHOE YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4Hcia, (opMa 3allMCH KOMIUIEKCHBIX 4YHCeNl (TeoMeTpHhyecKas,
TPUTOHOMETpHUYecKasi M anreOpanyeckas); yMeTh NPOHM3BOJIUTH aprudMeTHIecKne
JNEHCTBUSL € KOMIUIEKCHBIMM 4YHMCJIaMH; TNPUBOJIUTH INPUMEPBI HCIIOJIB30BAaHUS
KOMIUIEKCHBIX YHMCEN; ONEPUPOBATh MOHATHAMM: MaTpula 2x2 u 3x3, onpeaenuTens
MaTpULbl, FEOMETPUUYECKUI CMBICIT ONPEAECIIUTENS

YMeHune omnepupoBaTh TOHATHSAMHU: PpalOHAIBHBIC, HWpPpaIMOHANBHEIE,
MOKAa3aTeNbHEIC, CTCIICHHBIC, JIOTapH(PMHUECKUE, TPUTOHOMETPUICCKUE YPaBHCHHS U
HEPAaBCHCTBA, WX CHUCTEMbI, YMEHHE OICPUPOBaTh MOHATUSMHU: TOXIECTBO,
TOXJCCTBEHHOE MpeoOpa3oBaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YpaBHEHUH U




HEPaBEHCTB, PaBHOCWJIHHOCTh ypaBHEHHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh
YpaBHEHUSI, HEPABCHCTBA M CHUCTEMBI C IMOMOIIBIO PA3JIUYHBIX MNPUEMOB; pelIiaTh
YpaBHEHUSI, HEPAaBEHCTBA M CHUCTEMBI C MapaMeTpPOM; TPUMEHATH YypaBHEHUS,
HEpaBeHCTBA, WX CHCTEMBI JUIA PEIIEHHs MaTeMaTHYeCKUX 3aJad W 3a7ad w3
Pa3IUYHBIX 00JIACTEH HAYKU U PeaTbHOM XKU3HU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUOUS, YETHOCTh (YHKIHUH,
MEPUOJUYHOCTh (YHKIMH, OIPaHHYEHHOCTh (YHKIMH, MOHOTOHHOCTH ()YyHKIIWH,
dKcTpeMyM (YHKIMH, HauOoJbllleeé W HAaWMEHbIlee 3HA4YeHWs (yHKOIMK Ha
MIPOMEKYTKE, HempepbiBHAs (YHKLUSA, acCUMOTOTHl rpaduka (GYHKLIUHM, NEpBas H
BTOpasi NpOU3BOAHAS QYHKLUH, TEOMETPHUUECKUN 1 PU3NIECKHI CMBICI TPOU3BOTHOMH,
nepBooOpa3Hasi, ONpeNeNICHHbI WHTErpal; yMEHHE HaXOAWUTh aCUMITOTHI rpaduxa
(yHKUMY; YMEHHE BBIYMCIATH NPOU3BOIHBIE CYMMBI, HPOM3BENEHHS, YaCTHOTO U
KOMIO3UIMKH (YHKUIWH, HAXOOUTHh ypaBHEHHE KacaTeldbHOH K rpaduky (GYHKLIUH;
YMCHHUEC HaXOAWUTLH IMPOHU3BOJHBLIC 3JICMCHTAPHBIX (I)YHKHI/II\/'I; YMCHHUE HCIIOJIb30BAThH
MPOU3BOJHYIO AJISI UCCIIEAOBaHUS (DYHKLUUH, HAXOIUTh HAaHOOJbIINE ¥ HAUMEHbBIINE
3HA4YeHUs] (PYHKIHIA; CTPOUTH I'pad)MKd MHOTOUJICHOB C HCIOJIB30BAaHHEM armapara
MAaTe€MaTU4Y€CKOI'0 aHa/In3a; MPUMCHATD ITPOU3BOJHYIO JJI HAXOXACHUA HAWITYUIIETO
pelieHus B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKUX U (PU3MUECKHUX
3ajadax; HaXOIUTh IUIOIAAN U 00bEMBI (PUTYp C HMOMOIIBIO MHTETpana; MPUBOIUTH
MpUMEpPbl MaTEMaTU4YeCKOTO MOJCIHPOBAHUS C TOMOIIBI0 U PepeHINATEHBIX
ypaBHEHUH

YMeHue omepupoBaTh MOHATHSAMU: Tpaduk (yHKIUH, oOpaTHas (QyHKIHS,
KOMITO3MIHS (pyHKIMHA, THHEHHas (yHKIUS, KBaapaTH4Has (QYHKIHS, PallMOHAIBHAS
¢yHKuus, creneHHas (YHKOWS, TPUTOHOMETpUYeckue (yHKIHMH, oOpaTHbIC
TPUTOHOMETpUYECKHEe (YHKIMH, MMOKa3aTenbHass W Jorapupmudeckas (QyHKIUH;
yYMEHHE CTPOUTH TpauKd W3YYEHHBIX (YHKIHH, BBHINOIHATH MPEOOpa3OBaHU
rpadpukoB (YHKIWH, HWCIONB30BaTh TpaQuKH JUIi M3YYCHHS MPOLECCOB H
3aBUCHUMOCTEH, MpU PEIICHHH 3aJad W3 APYTHUX Y4eOHBIX MPEeJMETOB W 3ajad U3
peaNbHON JKW3HM; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIy BeINYNHAMU;
UCIIONIH30BaTh CBOMCTBA M TpadMKH (DYHKIIMH IS PEIICHHs] ypaBHEHHI, HEPaBEHCTB 1
3a7a4 ¢ IapamMeTpamMy; H300paxaTh Ha KOOPJMHATHOW IIJIOCKOCTH MHOXECTBA
peLIeHU ypaBHEHU, HEPABEHCTB M MX CUCTEM

YMeHue penats TeKCTOBBIE 3aa4H PAa3HBIX THIIOB (B TOM YKCIIE HA IPOLIEHTHI,
JIOJIM ¥ YacTH, Ha IBI)KEHHUE, pabOTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3aJja4H U3
00JIacTH yrpaBJIeHUs TNYHBIMU M CEMEHHBIMU (DMHAHCAMM); COCTABIISITH BBIPAKEHHUS,
ypaBHEHUS, HEpPAaBEHCTBA M HUX CHCTEMBI [0 YCJIOBUIO 3aJladyM, HCCIIEJ0BATh
MOJyYEHHOE pELICHHE W OLIEHUBATh IPaBIONOAOOHOCTh PE3YNIbTaTOB; yMEHHE
MOJIETTUPOBATh peajibHbIE CUTyalluH Ha A3BbIKE MAaTEeMaTHKH; COCTAaBIISATh BhIPaKEHUS,
YpaBHEHHS, HEPaBEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3a/ladyd, WCCIIE0BATh
MOCTPOCHHBIE MOJENH C HCIIOJIb30BaHMEM armapaTta aireOpbl, HHTePHIpPETHPOBATH
MOJTYYEHHBIN pe3yabTatT

YMeHue onepupoBaTh IMOHATUAMHU: CpefHee apupMETHUECKOe, MeEIAHMaHa,
HanOOJIbIIIee M HAWMEHBITIee 3HAUCHNS, pa3MaX, TUCIIEPCHs, CTAaHapPTHOE OTKIIOHCHIE
YHCIIOBOTO Ha0opa; yMEHHE W3BIEKaTh, HWHTEPIPETUPOBATh HMH(OPMAIHIO,
MPEJICTABJICHHYIO B TaOJMIIax, HA JUarpaMMax, rpapukax, OTPaKarollyl0 CBOWCTBA
PEaNIbHBIX MPOLIECCOB U SBJICHHUI; MPEACTABIATh HHOOPMAIIMIO C TOMOIIIBIO TAOIHIT U
IUarpaMM; WCCIEIOBaTh CTATHCTHYECKHUE TAaHHBIE, B TOM YHCJIE C IPUMEHEHHEM
rpa@uyecKuXx METOJOB U D3JEKTPOHHBIX CPEJICTB; TpapUUecKd UCCIEA0BaTh
COBMECTHBIC HAOIONEHUS C IIOMOINBIO JWarpaMM pPAacCeWBaHUS W JUHEHHOU
perpeccun

YMeHne onepupoBaTh MOHATUAMU: CIIYIaiHBIA OIBIT U CITy4aitHOEe COOBITHE,
BEPOATHOCTDh  CIIYYalHOTO  COOBITHS; YMEHHE BBIYHCISATH  BEPOSITHOCTH  C
WCTOJNIb30BaHNEM Tpa)UuecKuX METOJIOB; TPUMEHSATh (OPMYNBI CIIOKEHUS |




YMHOKEHHUS BEPOSITHOCTEH, (HOpMyJy IMOJHON BeposTHOCTH, (hopmyny bepHyiuim,
KOMOMHATOpPHBIC (aKThl M (POPMYJIBI; OLCHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
YMCHHE  ONCPUPOBATH TOHATHUSAMH:  ClydaliHas  BCJIIMYHMHA, PACIIPEICICHUE
BEPOATHOCTEH, MaTEeMaTUIECKOe OKHIaHWE, AWCIIEPCHS W CTAaHAapPTHOE OTKIOHEHWE
CIIy4aiiHOM BEJIWYMHBI, (DYHKIMU paclpeesiecHuss M IUIOTHOCTH PaBHOMEPHOTO,
MMOKA3aTeIbHOTO M HOPMAJBLHOI'O PaCIpE/ICICHHIA; YMEHHE HCIOJIb30BaTh CBOWCTBA
W3YYEeHHBIX paclpeiieNieHHi A pelIeHns 3a/1a4; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH
OOJBIINX YHCEN, METOIBI BRIOOPOYHBIX UCCIIEOBAHMIA; YMEHHE IPUBOIUTH TIPUMEPHI
MPOSIBJICHYS 3aKOHA OOJIBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSX;
YMEHHE ONepUPOBaTh IMOHITHAMHU: COYETaHHE, MEPECTaHOBKA, YHCIIO COYETAHWIA,
YHCIIO TIEPEecTaHOBOK; OMHOM HBIOTOHA; yMEHHEe IPUMEHITh KOMOUHATOPHBIE (aKTHI
U PacCyXJICHUsS JUIsl PEUICHHS 3aj1a4; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
COCTaBJISATh BEPOSITHOCTHYIO MOJICNTb U HHTEPIIPETHPOBATH MOJYyYEHHBIN Pe3yIbTaT

‘YMeHue oneprupoBaTh MOHATUAMU: TOUYKA, IPsIMast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BETUYNHA YTJIa, ITIOCKAN yroJl, ABYTPaHHBIA YTOJ, TPEXTPaHHBIN yTodl,
CKpPELIUBAIOIIMECS IPsIMBbIE, NApAJUICIBHOCTE U NEPHEHIUKYISIPHOCTh IPSMBIX U
IIJIOCKOCTEH, YTOJI MEXKy IPSIMBIMU, YTOJI MEXY NPSAMOM U TUNIOCKOCTBIO, YTOJI MEKILY
IJIOCKOCTSIMH, PAacCTOSHHE OT TOYKH O IJIOCKOCTH, PACCTOSHHE MEXAY NPSMBIMH,
pacCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHE WCIONb30BAaTh IPU PEHICHHH 3ahad
W3y4YeHHbIC (PAKTHI M TEOPEMBI IUNIAHUMETPUH; YMEHHE OLIEHUBATH Pa3Mepbl 00bEKTOB
OKPY>KaOIIEr0 MUPA; CTPOUTh MaTEMaTHUECKUE MOJIEIH C IOMOIIBIO T€OMETPHUYECKUX
MTOHSTHN U BEIMYMH, PENIaTh CBA3AHHBIE C HUMH NPAKTHYECKHE 3aa4n
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YMeHue OonepupoBaTh MOHATHSAMH: IUIOMAAb (QUTYpE, 00BeM (UTYPHI,
MHOTOTPaHHUK, TPaBWIBHBII MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHHKA, KyO,
napaenenuies, npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh BPALICHUS, IWIHH/D,
KOHYC, IIap, cdepa, miomanasb chepsl, IOMaIb MOBEPXHOCTH MHPAMUIIBI, TIPU3MEI,
KOHyca, IWINHIpa, 00beM Ky0a, MpSIMOYTOJILHOTO Mapajuiesienunea, MTHpPaMuIb,
MpU3MBI, [WIMHAPA, KOHyca, IIapa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHyca |
WIMHAPA, NapajulelibHble OCH WM OCHOBAaHHUIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromiasicsi cepbl, WIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYEHUE MHOTOTPaHHUKA,
n300pakaTb MHOTOTPAaHHUKH, QUTYPHI ¥ TIOBEPXHOCTH BpPAIICHUS, UX CEUCHUS, B TOM
YHUCJIE C TIOMOIIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE TNPHMEHSTh CBOWCTBA
reoOMeTpHYeCcKUX QUTyp, CaMOCTOSTENFHO (OPMYITHPOBATH ONPEICICHHS N3y4aeMbIX
¢uryp, BBIIBUTATh THIIOTE3bl O CBOMCTBAaX W MPH3HAKAX TEOMETPUYECKUX (UTYP,
00OCHOBBIBATh WJIM ONPOBEPraTh MX; yMEHHUE MPOBOAUTH KiacCUPUKAIHIO UTYP TIO
Pa3IUYHBIM NPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE IOTTOTHUTEIbHBIE TIOCTPOCHHS

11

YMeHue  omepupoBaTh  NOHATHSMHU:  JIBWKEHHE B IPOCTPAHCTBE,
napajiebHbIA [epeHoC, CUMMETPHs Ha TUIOCKOCTH M B TPOCTPAaHCTBE, TMOBOPOT,
npeoOpa3oBaHue MOJO0Ms, MOJOOHBIE (QHUTYPHI; YMEHHE PAClO3HABaTh paBHBIE U
noJ00HbBIe (PUTYpPHI, B TOM YHCJIE B IPUPOAE, UCKYCCTBE, apXUTEKTYPE; UCTIONb30BaTh
reOMETPUYECKHE OTHOILICHMS NPU PELICHWH 3a/a4; HAXOAUTh TE€OMETPHUUECKHUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOMA/h, 00bEM) TIPH PEIICHUH 3a/1a4 U3 JAPYTHX y4eOHBIX
MPEeIMETOB M U3 PEalbHOU JKM3HU; YMEHHE BBIYMCIATH T€OMETPUUECKUE BEIMYHHBI
(nmHa, yroiy, miomangb, oO0bEM, IUIOMIANb HMOBEPXHOCTH), MCHOJB3YsS H3y4YCHHBIC
q)OpMyHI)I U METOJZbI, B TOM 4YHCIIC: IIOMIaAb IMOBEPXHOCTU IHUpaMUABI, IIPHU3MBI,
KOHyca, IIWIMHApA, IUomanb  cdepsl; 00beM  KyOa, HPSAMOYTOJIBHOTO
napajienenuieaa, TMpaMuabl, IPU3MBbI, HUIMHIPA, KOHYCa, IIapa; yMEHHE HaXOIUTh
OTHOIICHNE 00BEMOB MOI00HBIX HUTYD

12

YMeHre OnepupoBaTh MOHATHSIMH: MPSMOYTOJbHAs CHCTEMa KOOpIWHAT,
BEKTOp, KOOPJAMHATHI TOUYKH, KOOPAMHATEI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHCIO, Pa3lIOKEHUE BEKTOpa MO 0a3ucy, CKalsIpHOE IPOU3BEICHUE,
BEKTOPHOE MTPOU3BEACHUE, YTOJ MEXIY BEKTOPaMH; YMEHHE UCTIOIb30BaTh BEKTOPHBIHN
W KOOPAWHATHBIA METOX MJIsS PEUICHUS TeOMETPHUYSCKHMX 3a7ad M 3aaad JAPYTUX
y4eOHBIX MPEIMETOB
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YMenue BBIOMpPATh MOIXOAAIINN METOJ ISl pelleHHus 3a7add; MOHWMaHHUe
3HAYUMOCTU MATEMAaTUKU B WU3YyYCHUHU MPUPOIHBIX M OOIICCTBEHHBIX IMPOIECCOB U
SIBJICHUM; YMEHHE pACIO3HABATh MPOSBICHUE 3aKOHOB MATEMaTHKU B HCKYCCTBE,
YMEHHE MPUBOJUTH MPUMEPHI MAaTEMATUUYECKUX OTKPBITUH POCCUUCKOW W MHUPOBOM
MaTeMaTUYECKON HAyKU

Ilepeyenb 3JjieMEeHTOB cojaepkaHusi, mnposepseMblx Ha EI'D mo

MaTEeMaTHKE
Kon IIpoBepsieMblIii 3J1eMeHT cOAePKAHUS
1 Uucna v BEIYHUCICHUA
1.1 HarypanbHble u neinsle uncna. [Ipu3Haku 1eIMMOCTH LEIBbIX YUCEI
12 PanmonaneHbie uncina. OOBIKHOBEHHBIEC U JIECSITUYHBIC TPOOHU, IPOLIEHTHI, OECKOHEUHBIE

MIEPUOMYECKUE IPOOH

ApudmeTnueckuii KOpeHb HATypalbHOW CcTermeHu. [leiicTBus ¢ apupMeTHIeCKUMU

1.3 KOPHSIMU HaTypaJIbHOUW CTeNeH!

14 Crenens ¢ menbM nokaszareneM. CTeNeHb ¢ pallMOHAIBHBIM IMOKa3aTeneM. CBOMCTBa
CTETeHH

15 CuHyc, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. [lecstuanple 1 HaTypaNbHBIE JTOTapU(MBIL

HeiicTBuTenbHbIe Yncaa. ApUpMETHUYECKUE ONEepalyuu C JACHCTBUTEILHBIMU UYHCIIAMH.

1.7 [TpubnwxeHHble BBIYMCICHHS, INpaBWJa OKPYIJICHWS, TPHKHIKA M OIEHKAa pe3yJibTara
BBIYUCIICHUN

1.8 [IpeobpazoBanue BEIpaKEHHI

1.9 KomrmuiexkcHsle uncia

2 YpaBHEHUs U HEPABEHCTBA

2.1 Lenble 1 1poOHO-paIlMOHANBHBIE YPABHEHUS

2.2 HppauyoHanbHble ypaBHEHUS

2.3 Tpuronomerpuieckre ypaBHEHHU

24 [lokasarenbHble U JOrapUPMUIECKHIE YPAaBHEHUS

2.5 Lesnbie u 1poOHO-paloHaIbHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBEHCTBA

2.7 IlokazarenbHeie U JorapudMuiecKue HepaBeHCTBA

2.8 TpuroHomeTpuieckre HEpaBEHCTBA

2.9 CucremMBbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.10 VYpaBHEHHU, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMHu

2.11 Matpuna cucTeMbl JMHEHHBIX YpaBHEHHH. OnpeeTuTens MaTpULbl

3 OyHKMH U rpaduKu

31 Oynkuys, criocoOw! 3ananus Gpynxun. ['paduk pynkmn. Bzanmuo oopatHeie QpyHKIHU.

Uernsble 1 HedeTHbIe GyHKIUU. [lepuogudaeckue GyHKIINN




OO6nacTh onpe/ielieHus] 1 MHOKECTBO 3HadeHuH (pyHkimu. Hymu ¢pyaknmu. [TpomexyTku

3.2 3HAKOIMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (YHKIMM. MaKCHMyMbl W MHHUMYMBI
¢ynkunu. Hanbonbiiee 1 HanmeHpliiee 3HaueHHe QYHKIUU Ha TIPOMEXKYTKE

33 Crenennast (GyHKIHMS C HATYpaJbHBIM M IENBIM TIOKa3aTenaeM. Ee cBoiicTBa u rpaduk.
CroiicTBa 1 rpaduK KOPHS N-0H CTEIICHH

34 Tpuronomerprudeckne QyHKINH, UX CBOMCTBA B IpauKu

3.5 [TokazaTenbHast 1 JorapudmMuieckas (GyHKIINHA, UX CBOWCTBA U TpaduKku

36 Touku pa3zpsiBa. AcuMnTOTH rpadukoB GpyHKImiA. CBOHCTBA (DYHKITHI, HETIPEPHIBHBIX HA
OTpe3Ke

3.7 [NocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHS IOCIEA0BATEILHOCTEH

3.8 ApudmeTrnyeckas U reomeTpuueckas nmporpeccuu. @opmyna CI0KHBIX IPOLEHTOB

4 Hauana maremarnueckoro aHaiausa

4.1 [pousBoanas ¢pynkuuu. [Ipor3BoHbIC SIeMEHTAPHBIX (QyHKIMIA

49 [IpuMeHeHne MPOU3BOIHOM K UCCIICOBAHUIO (PYHKIIMH HAa MOHOTOHHOCTh U OKCTPEMYMBEI.

' HaxoxneHre HanOobIIeTo ¥ HANMEHBIIETO 3HaYeHUS (PYHKIIMK Ha OTPE3Ke

4.3 [TepBooOpaznas. MuTerpan

5 MHOKeCTBa U JTOTHKA

5.1 MHoecTBO, olepaliu HaJl MHOKecTBaMHU. [{lnarpammel Ditiiepa - BenHa

5.2 Jloruka

6 BepositHOCT 1 cTaTHCTHKA

6.1 OnucarenpHast CTATUCTHKA

6.2 BepositHoCcTh

6.3 Kombunaropuka

7 I'eomerpus

7.1 @urypsl Ha IJI0CKOCTH

7.2 IIpsiMbIE U IUTIOCKOCTH B IIPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena n MOBEPXHOCTH BpAICHUS

7.5 Koopamuatsl 1 BEKTOpPHI




n/n

HaunmenoBanue
pazaesa. Tema ypoka

OcHOBHBIE
MOHSTUSL ~ CTEPEOMETPUHU.
Touka, npsiMasi, IIOCKOCTb,
MIPOCTPAHCTBO.

OcHOBHEBIE
MpaBUiIa H300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,

napaICIbHbIX MPAMBIX

(oTpe3koB), CEepeIHBI
OTpe3Ka.

Ionstue 00
aAKCHOMAaTHYECKOM
MOCTPOCHUH

CTEPEOMETPUHU:  AKCHOMEI
CTEPEOMETPUH U CIEACTBUS
13 HUX.

ITOYPOYHOE TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

HﬂaanyeMble NPEAMETHBIC PE3YJIbTATHI

CB0OOIHO ONEPUPOBATH OCHOBHBIMU MOHSATHSIMHU
CTEpPEOMETPUM IIPH pEIICHWH 3aJa4 W MPOBEACHHU
MAaTE€MaTUYECKUX PACCYKICHUM.

WUmers mpencraBieHuss 00 OCHOBHBIX JTamax
pasBUTHSI TEOMETPUM KaK COCTaBHOH 4acTW (yHAaMeHTa
pa3BUTHUS TEXHOIOTHI.

[IprMeHATh aKCHOMBI CTEPEOMETPHUH U CIICICTBHS U3
HUX MIPH PEIIEHUN TeOMETPUIECKUX 3aad.

Buabi koHTpOJIS

JyeKkTpoHHBbIEe HU(POBBIE
o0pa3oBaTeibHbIE pecypchl

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10




AXCHOMBI
CTEPEOMETPUU U TIEPBHIC
CICACTBHUS n3 HHX.
Crioco0bI 3a71aHus TIPSIMBIX

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICIICTBHS U3
HUX MIPH PEIIeHUHN TeOMETPUIECKUX 3ajad.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

u TIOCKOCTEU B
IIPOCTPAHCTRBE.
O6o3HaueHuss TpPSIMBIX U
TJIOCKOCTEH
Bzaumuoe Bu6nuoreka IJOK

PacriojioKCHUE IpPAMBIX B

https://lesson.edu.ru/02.3/10

MIPOCTPAHCTBE: KnaccupunmpoBath  B3aUMHOE  pacHOJIOKEHHE
NepeceKaromuecs, OpSMBIX B INPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTBE,
napaienbHble W | TPSAMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE.
CKPELIMBAIOIINECS
MpsIMBIE.
W3zBnekarpb, npeoOpa3oBbIBATh U UHTEPIIPETUPOBATD Bbubmuorexa LIOK
[Ipuznaku WHQOPMAIIMIO O TPOCTPAHCTBEHHBIX T'EOMETPHUECKHX
CKPEIMBAIOLINXCS (urypax, mpepcTaBICHHYIO Ha YepTeXax U PUCYHKaX. https://lesson.edu.ru/02.3/10
MPSMBIX.
Pematn 3a1a4u Ha JI0Ka3aTeIbCTBO Bu6nuoreka IJOK
o MaTeMaTHYECKHX OTHOIICHUH u HaXOX/IeHUE
HpmHaKapHMeHeHHe TEOMETPHUYECKUX BEIIMYHH, TPUMEHSSI N3BECTHBIE METOIBI https://lesson.edu.ru/02.3/10

CKPEIMBAIOLINXCS MPSIMBIX
MIPH PEIIeHUN 3a/1a4.

ITapannensHOCTD
OpSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE:
napajieibHble MpsIMbIE B

0Py PELIeHWH MaTeMaTHYeCKUX 3a7ad IOBBILICHHOI'O M
BBICOKOT'O YPOBHSI CIIOKHOCTH.

KrnaccupunupoBate  B3aMMHOE  pacrojoKeHHE
NpSIMBIX B TPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE

bubmunoreka LIOK

https://lesson.edu.ru/02.3/10




MIPOCTPAHCTBE,
NapajuIeIbHOCTh TpEX
HNpSIMBIX, TApaIENbHOCTD
IPSAMOM U IIJIOCKOCTH.

TTapannensHbie
MpSIMBIE B IIPOCTPAHCTRE.

[TapannensHOCTH
TPEX NPSIMBIX.

IIpuzHak
HapajvieIbHOCTH MPSIMOM

" IIJIOCKOCTH.

[TapannensHoe w
LEHTpaIbHOE
MIPOEKTUPOBAHUE,
n300paxeHue Guryp.

OcHOBHEBIE
CBOWCTBAa MapajlieLHOTO
IIPOEKTUPOBAHMUSL.

Uzobpaxkenne
buryp B mapauIeNbHOI
MPOEKIIUN.

Pemats 3aJa4M Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIIEHHUH Hu HaXOXKJIeHUE
TEOMETPUUYCCKUX BEIUYUH, MPUMEHSST U3BECTHBIE METOJIbI
MpU PEIICHUH MaTeMAaTHYeCKHX 3a/Jad IOBBIINICHHOTO H
BBICOKOT'O YPOBHS CIIOKHOCTH.

Pemats 3aJa4n Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIIECHHUH Hu HaXOXKJIEeHUE
TEOMETPUUYCCKUX BEIWYUH, MPUMEHSST U3BECTHBIE METOJIBI
MpH PENIeHHd MaTeMaTHYeCKUX 3a/la4 TIOBBIIICHHOTO H
BBICOKOT'O YPOBHS CIIOKHOCTH.

Pemats 3aJa4K Ha JI0Ka3aTeIbCTBO
MaTeMaTHIECKUX OTHOIIICHUHN u HaXO0XKICHNE
TEOMETPUUYCCKUX BEIWYUH, MPUMEHSST M3BECTHBIE METOJIBI
MpH PENIeHHH MaTeMaTUYeCKUX 3a/la4 TIOBBIIIEHHOTO H
BBICOKOT'O YPOBHSI CJIOHOCTH.

BeimonHAT,  mapaisienbHOE,  IIEHTPalbHOE |
OPTOrOHAJILHOE NPOEKTHpPOBaHWE (UTYp Ha TUIOCKOCTD,
BBITIOJTHATH N300pakeHus: puryp

Ha IIJIOCKOCTH.

Bremonsars nmapauiCJIbHOC, LIEHTPAJIBHOC n

OpPTOTOHAJILHOE TNPOEKTUPOBaHWE (UIYp HA IUIOCKOCTD,
BBITIOJTHSATH N300paeHns: PUryp Ha MIIOCKOCTH.

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10
bubmuoreka IIOK

https://lesson.edu.ru/02.3/10




IIpumeHneHue
MpU3HaKa MapauieIbHOCTH
NpAMOM W TUIOCKOCTH TMPH
pelIeHny 3a/1a4.

Vsl C
COHAaITpaBJICHHBIMU
CTOPOHAMH, YIOJl MEXAY
NPAMBIMUA B TPOCTPAHCTBE.

Teopema o0 00
yIiiax ¢ COHAnpaBIeHHbBIMU

BeImonHAT,  mapaienbHOE,  IEHTPaNIbHOE |
OpPTOTOHAJILHOE MPOSKTUPOBAHUE (QUIYp Ha IUIOCKOCT,
BBITIOHSTH N300pakeHNsT GUTYP HA TUIOCKOCTH.

CB00OTHO OTIEPUPOBATH MOHITUSMH, CBI3aHHBIMU C
yIiiaMH B IPOCTPAHCTBE: MEXKIY MPSIMBIMHU B IIPOCTPAHCTBE,

MEXIy OPSMON U INIOCKOCTBIO.

CB00OTHO OTIEpUPOBATH MOHSATHIMH, CBA3aHHBIMU C
yIiaMH B IPOCTPAHCTBE: MEKIY MPSIMBIMHU B IPOCTPAHCTBE,

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

CTOPOHAMU. .
MEXIy OPSMOHN U INIOCKOCTBIO.
CB00OHO OTIEPUPOBATH MOHITUSMH, CBI3aHHBIMH C bubmmorexa [IOK
yriiaMu B IMPOCTPAHCTBE: MCXKAY MPAMBIMU B IIPOCTPAHCTBE,
VYron MEK Ty https://lesson.edu.ru/02.3/10

HPSAMBIMU B IIPOCTPAHCTBE.

[TapannensHOCTH
MJIOCKOCTEM:
napajuieIbHbIe TI0CKOCTH,
CBOICTBAa  IApaJIJIEJIBHBIX

MEXy NPSIMOH U INIOCKOCTBIO.

Pemats 3aga4uun Ha J0Ka3aTciIbCTBO
MATEMATHYCCKUX OTHOIICHUI n HaXO0XICHUC
TCOMECTPHUYICCKHUX BECINYUH, MMPUMCHAA HM3BCCTHBIC MCTO/IbL
npyu pCeHICHUU MATEMATUYCCKUX 3adad IOBBIIICHHOI'O H

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

IJIOCKOCTEH. BBICOKOTI'O YPOBHSI CJIOXKHOCTH.
Pemats 3aJ1auu Ha JI0Ka3aTelIbCTBO Bu6nmoreka IJOK
CBoiicTBa MaTeMaTHYECKUX OTHOIIEHUH u Haxo0XKJACHUE
napauIeIbHbIX TEOMETPUUYECKUX BEJIIMYMH, NMPUMEHSSI U3BECTHBIE METOJIBI https://lesson.edu.ru/02.3/10
MJIOCKOCTEH. NpU PEIIeHHH MaTeMaTHYeCKUX 3ajlad IOBBIIICHHOTO U

BBICOKOT'O YPOBHSI CJIOKHOCTH.




IIpocreiimue
MIPOCTPAHCTBEHHEIE
¢urypel Ha IUIOCKOCTH:
TeTpasp,
napaJuteseTnIe]I,
MOCTPOEHUE CEUEHU.

KnaccupunupoBath  MHOTOTpaHHUKH, BBIOHpas
OCHOBAHUS JUIsI KJacCu(UKaLNH.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

CBoHCTBa
TeTpasapa,
napajuieienunena.

ITocTpoenue
CEYCHUI.

3anaun Ha
[IOCTPOEHUE CeYeHUt
napaienenumnena u
TeTpa’Ipa.

Teopema Menenas.
Pacuersl B cedyeHMsX Ha
BBIHOCHBIX YepTexkax.

Merton cnenos nis
MOCTPOEHUS CEUCHHH.
CpoiicTBa  mepecedeHHui
HPSIMBIX U INIOCKOCTEN.

KnaccudummpoBate  MHOTOTpaHHUKH, BEIOHpas
OCHOBAHUS JIJIS KJIACCU(DUKAITUH.

CBO0OOJIHO ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMHU C
CEYEHHEM MHOTOTPaHHUKOB IIOCKOCTBIO.

CTpouTh CeueHUs MHOTOTPAaHHUKOB DPAa3IUYHBIMU
METO/aMH, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKU U3
PHCYHKOB MPOCTHIX 00BEMHBIX (Uryp: BHI CBEPXY, COOKY,
CHHU3Y.

Ctpouth ceueHHs MHOTOTPAHHUKOB Pa3IWYHBIMU
METOJJaMH, BBINOJHATH (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3
PHUCYHKOB MIPOCTHIX 0OBEMHBIX (UTYp: BHIl CBEPXY, COOKY,
CHHM3Y.

CB00OTHO ONEPUPOBATH MOHITUSMH, CBI3aHHBIMU C
CeueHHEeM MHOT'OI'PaHHUKOB INIOCKOCTbI0. CTPOUTH CEUEeHUS
MHOT'OT'PaHHUKOB Pa3IMYHbIMKU  METOJAaMH, BBIIIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEXKH W3 PHCYHKOB MMPOCTHIX
00BEMHBIX (DUTYD: BUA CBEPXY, COOKY, CHH3Y.

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10
bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmunoreka IIOK

https://lesson.edu.ru/02.3/10

bubmunoreka IIOK

https://lesson.edu.ru/02.3/10

Meton
MapaJJIENBHOTO
MPOEKTUPOBAHUSL.

BeimonuATe  mapauienbHOE,  IEHTPAIbHOE |
OpPTOTOHAIILHOE TPOEKTUPOBaHUE (QHUTYD HA TUIOCKOCTD,
BBITIOJIHATH N300paxeHns: GUryp Ha MIIOCKOCTH.

Bu6mmoreka IJOK

https://lesson.edu.ru/02.3/10




IlepnenaukynsipHo
CTh MPSIMOM U IJIOCKOCTH:
MIePIICHINKY IS PHBIE
IpsIMbIE B TPOCTPAHCTBE,
MpsIMBIE TTapajUIeNbHBIE |

HEePIEHANKYIPHBIE K
MJIOCKOCTH, MIPU3HAK
NEePIEHINKYIIPHOCTH

OpsAMOM M IIOCKOCTH,
TeopeMa 0 IIPSIMOM
NEPIEHANKYIAPHON
IIJIOCKOCTH.

OpToronaibHoe
MIPOEKTHPOBAHKE.

Ilepnenauxyisp u
HAKIIOHHBIE: PACCTOSTHUE OT
TOYKM 1O  IUIOCKOCTH,
paccTosiHuE OT IPSAMOU 10
IJIOCKOCTH, MIPOEKLINs
(uTYpBI Ha MIIOCKOCTD.

Pematn 3aJa4u Ha JI0KA3aTeIbCTBO
MaTeMaTHYECKUX OTHOIIICHUH u HaXOXJACHUE
TEOMETPHUYCCKUX BEIIMYWH, TMPUMEHSS HW3BECTHBIC METOJIBI
MpH PENICHHH MaTeMaTHYECKUX 3a/lad IOBBIMIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

BeimonHAT,  mapaienbHOE,  IEHTPalIbHOE |
OpPTOrOHAJILHOE MPOEKTHpPOBaHWE (UTYp Ha TUIOCKOCTD,
BBITIOJTHATH N300pakeHus: puryp

Ha IIJIOCKOCTH.

Pematp 3a1a4n Ha JI0Ka3aTeNIbCTBO
MaTeMaTHYECKUX OTHOIIIEHUH u HaX0XJIEHUE
TEOMETPUUYECKUX BEJIWYMH, NPUMEHSS W3BECTHBIE METOJbI
Opy PELIeHUH MaTeMaTHYeCKUX 3a7ad IOBBILICHHOI'O M
BBICOKOT'O YPOBHSI CJIOKHOCTH.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

IlepnenaukynsipHo
CTh IUIOCKOCTEHN: MNpHU3HAK
NEPHEHANKYJIAPHOCTH ABYX
IJIOCKOCTEH.

Pemats 3aga4uun Ha J0Ka3aTciIbCTBO
MaTEMAaTHYCCKUX OTHOIIICHUHU n HaXO0XKICHHUC
TCOMCTPUYUCCKUX BCIWYUH, NMPUMCHAA U3BCCTHBIC MCETObI
Ipyu pCeHICHUU MaTEMAaTUYCCKUX 3adad IOBBIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10




Teopema o0 TpEX
NEePIEHANKYISIPax.

OOpatHast TeopeMa
0 TpeX MepIeHINKYIIpax.

ITpumensTh npocTeiiive NporpaMMHbIE CPEACTBA U
3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPHU PEHICHUU
CTEepEeOMETPHYECKUX 3a/1ad.

Pemats 3aga4un Ha J0Ka3aTcjIbCTBO
MaTeMaTUYICCKUX OTHOIICHUH n HaXO0XICHHC
TCOMCTPHUYCCKHUX BCJIWYUH, MMPUMCHAA H3BCCTHBIC MCTO/IbL
Ipu pPEeIICHUHU MATEMATHYCCKHUX 3aJa4 IOBBIMICHHOI'O0 H
BBICOKOT'O YPOBHS CJIOKHOCTH.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

IIpumenenue
TEOpPEeMBbI 0 Tpex
MEPIEHINKYIApax K

PEIICHUIO 3a1a4.

Yrael B
MPOCTPAHCTBE: YTOJI MEXAY
OpsAIMOM U IUIOCKOCTBIO,
JBYTPaHHBII yro,
JIMHEUHBIN yromn
JIBYI'PaHHOTO yIJa.

Yron MEXAY
IPSAIMOM U INIOCKOCTBIO.

Pemats 3aa4n Ha JI0Ka3aTeIbCTBO
MaTeMaTHYSCKUX OTHOIIICHUM u HaXOXACHUE
TEOMETPHUYECKUX BEIIMYHMH, TMPUMEHSSI N3BECTHBIE METOIBI
MpU PEIICHUH MaTeMAaTHYeCKHX 3aJad IOBBIIMICHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH.

CB00OIHO OTIEpHUPOBATh NOHATHAMH, CBA3aHHBIMH C
yIJIaMH B IIPOCTPAHCTBE: MEXAY IIPSIMBIMU B IIPOCTPAHCTBE,

MEXy NPSIMOH U INIOCKOCTBIO.

CB000THO OTIEpUPOBATH MOHSATHSIMH, CBSI3aHHBIMH C
yIilaMH B IPOCTPAHCTBE: MEKIY MPSIMBIMHU B IPOCTPAHCTBE,

MEXy MPSAMON U TIOCKOCTBIO.

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmunoreka IIOK

https://lesson.edu.ru/02.3/10

JIByrpaHHsIil yro,
JIMHEUHBIN yron
JIBYTPAHHOTO yTIJIa.

IIpuznax
MEPIICHIUKYIIPHOCTH IBYX
IUIOCKOCTEH.

CB06OZ[HO OIICPUPOBATH NOHATHAMHU, CBA3AHHBIMUA C
yriiaMu B IPOCTPAHCTBE: MCXKAY MPAMBIMU B ITPOCTPAHCTBE,

MEXKy NPSMOH U INIOCKOCTBIO.

Pewate 3a1a4u Ha JIOKa3aTeIbCTBO
MaTeMaTUYECKUX OTHOIIEHUI U HaxO0XXJCHUE
TeOMETPUYECKUX BEIIMYUH, IIPUMEHSSA U3BECTHBIE METOJbI

Bu6mmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmunoreka LIOK

https://lesson.edu.ru/02.3/10




CnencrtBue K
MPU3HAKY
MEePIEHIUKYISIPHOCTH IBYX
IUIOCKOCTEIA.

IIpyu pEHICHUHU MaTEMAaTUYCCKUX 3adad IIOBBIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

Pemats 3aga4un Ha J0Ka3aTcjIbCTBO
MaTeMaTUYICCKUX OTHOIICHUH n HaXO0XICHNC
TCOMCTPHUYCCKHUX BCJIWYUH, MPUMCHAA HU3BCCTHBIC MCTO/IbL
npu peHICHUU MATEMAaTUYCCKUX 3aJdad IOBLIIICHHOI'O H
BBICOKOT'O YPOBHS CJIOKHOCTH.

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

IIpssMoyronbHBIN
napajenenunesn u

€r0 CBOMCTBA.

Teopema 0
JyaroHaian
MPSIMOYTOJIBHOTO
napaenenumnesa.

CBOOOMHO  pacro3HaBaTh  OCHOBHBIC  BHIBI
MHOTOTPaHHUKOB (TIpuU3Ma, NOHpaMuAa, MPsIMOYTOJbHBIN
napasuiesenuIes, Kyo.

Pemate 3aJ1a4u Ha J0Ka3aTciIbCTBO
MaTeMaTUYCCKUX OTHOIICHUH n HaXO0XICHUC
TCOMCTPHUYCCKHUX BCJIWYUH, IMMPUMCHAA H3BCCTHBIC MCTO/IbL
Ipyu pCeHICHUU MATEMAaTUYCCKUX 3adad IOBBIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

TpéxrpanHbli U
MHOTOTPaHHBIE YTIIbI

CBOHNCTBaA INIOCKUX
YTJIOB MHOTOT'PaHHOTO
yria.

Pematp 3a1a4n Ha JIOKa3aTeNbCTBO
MaTeMaTHYECKUX OTHOIIEHUI u HaxX0XJIEeHUE
TEeOMETPUUYECKUX BEJIWYMH, NPUMEHSS W3BECTHBIE METOJbI
Py PELIeHUH MaTeMaTHYeCKUX 3a7ad IOBBILICHHOI'O M
BBICOKOT'O YPOBHSI CIOXHOCTH.

Pemats 3aga4uun Ha J0Ka3aTcjIbCTBO
MAaTEMATHYCCKUX OTHOIICHUH n HaXO0XICHUC
TCOMETPHUYCCKHUX BECIWYUH, IMMPUMCHAA H3BCCTHBIC MCTO/IbL
npu pCeHICHUU MATECMAaTUYCCKUX 3a4dad IOBLIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

bubmoreka IIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

CBolicTBa MIOCKHUX
W JBYTPaHHBIX  YIJIOB
TPEXTPAaHHOIO yrJa.

Pemats 3aga4uu Ha JA0Ka3aTcJIbCTBO
MaTEMAaTHYCCKUX OTHOIIICHUHU n HaXO0XKICHHUC
TCOMCTPUYICCKHUX BCIWYUH, NMPUMCHAA HU3BCCTHBIC MCTO/bL

Bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10




TeopeMmbl
KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJIA.

IIpyu pEHICHUHU MaTEMAaTUYCCKUX 3adad IIOBBIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

Pemats 3aga4un Ha J0Ka3aTcjIbCTBO

MaTeMaTUYICCKUX OTHOIICHUH n HaXO0XICHNC
TCOMCTPHUYCCKHUX BCJIWYUH, MPUMCHAA HU3BCCTHBIC MCTO/IbL
npu peHICHUU MATEMAaTUYCCKUX 3adad IMMOBLIMICHHOIO U

BBICOKOT'O YPOBHS CJIOKHOCTH.

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

Kounrpoabhas
patdora no Teme «IIpsambie
u IVIOCKOCTH B

[lpuMeHATH TONyYCHHBIC 3HAHUS HA MPAKTHKE:
CpaBHUBATb W aHAIM3UPOBATh pEajbHBIC CUTYAIVH,
OPUMEHATh HW3y4YCHHBIE IIOHATHA B TIIPOIecCe ITOHMCKA
pelIeHnsT MaTeMaTH4ecKu c(HOPMYITHPOBAHHON MPOOIEMBI,
MOJIENIUPOBATh PEAbHBIE CUTYAl[M Ha S3BIKE TE€OMETPHH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJETH C HCHOJB30BAaHHEM
TEOMETPUUECKUX TMOHATUI M TEOpeM, almapara aiureOpsl,

KonTpoashas padora

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

NMPOCTPAHCTBE)
pelaTs MpakTUIEeCKHe 3a7auu, CBSI3aHHBIE C HAXOXKICHHEM
T€OMETPHUYECKUX BEITMYMH.
BOOOJTHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C nomoTeKa
B CBo06 , bub OK
1791131
MHOTOT'paHHUKaMHU.
MHOTOT'PaHHHKOB,

pa3BEPTKAa MHOTOTPAHHUKA.

[Tpuzma: n-
yroJibHasl Tpu3Ma, mpsiMas
W HaKJIOHHAs  IPHU3MBI,
OokoBast H MOJIHAs
MOBEPXHOCTH MPHU3MBI.

CBOOOZHO  pacmo3HaBaTh  OCHOBHBIE  BHBI
MHOTOTPAaHHUKOB (NpU3Ma, NHUPaMHIa, TMPSIMOYTOJIbHBIN
napaienenumen, Kyo.

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

[Tapannenenunern,
HPSAMOYTOJIBHBII
napajulelienunes, M €ro
CBOMCTBA.

CB0OOOMHO  pacrmo3HaBaTh  OCHOBHBIC  BHIBI
MHOTOTPaHHUKOB (TIpu3Ma, MHpPaMHIa, MPSIMOYTOIbHBINR
napaJuiesIenuIe]], Kyo).

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10




Kparuaiimme mytu

Ha MIOBEPXHOCTHU
MHOT'OTPaHHHKA.
T'eomerpuueckoe

TECIIO.

Teopema Ditnepa.

KiraccudummpoBate  MHOTOTpAaHHUKH, BBEIOHpAs
OCHOBAHUS IS KJIIACCU(DUKAITUH.

CB0OOMHO  pacrmo3HaBaTh  OCHOBHBIC  BHIBI
MHOTOTPaHHUKOB (IIpU3Ma, MUPaMHIa, MPSIMOYTOJIbHBIN
napajuieseuIe], Kyo).

Pemats 3aJ1a4u Ha J0Ka3aTcjIbCTBO
MaTEMAaTHYCCKUX OTHOIIICHUH n HaXO0XKXICHHUC
TCOMETPUICCKUX BCIWYMH, IMPUMEHAA H3BCCTHBIC METO/bI
Ipyu pCeHICHUU MATEMAaTUYCCKUX 3adad IOBBIIICHHOI'O H
BBICOKOT'O YPOBHS CJIOKHOCTH.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmunoreka LIOK

https://lesson.edu.ru/02.3/10
bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

IIpuzma.

[IpoctpancTBeHHas
teopema Iludaropa.

CB0OOOMHO  pacrmo3HaBaTh  OCHOBHBIC  BHIBI
MHOTOTPaHHUKOB (TIpU3Ma, NOHpaMuAa, MPsIMOYTOJbHBINA
napajuieenunen, Kyo).

Pemars 3a/1a4u Ha JI0Ka3aTe/IbCTBO
MaTeMaTHYECKHX OTHOIIEHUH u HaxOoXAeHUE
TEOMETPUUYECKUX BEJIMYMH, NMPUMEHSSI M3BECTHBIE METO/IBI
0Py PELIeHHH MaTeMaTHYeCKUX 3afad IOBBILICHHOI'O U
BBICOKOT'O YPOBHSI CJIOHOCTH.

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

Iupamuna: n-
yroJibHas MMpaMu/a,
MpaBWIbHAS ¥ yCEuEHHAs
HAPaMUBL. CsoiicTBa
p€Oep M OOKOBEIX TpaHei
MPABUIILHOM MTUPAMU/IBL.

CB0oOOIHO  pacrio3HaBaTh  OCHOBHBIC  BHJIBI
MHOTOTPaHHUKOB (TIpu3Ma, MUpPaMHIa, MTPSIMOYTOIBHBINR
napaJuiesenuIe], Kyo).

Bu6mmoreka IJOK

https://lesson.edu.ru/02.3/10




Pematn 3aJa4u Ha JI0KA3aTeIbCTBO bu6nmoreka IJOK
N MaTeMaTHYCCKUX OTHOIICHUH u HaXO0XKJICHHE
pasiiIbHas FCOMETPHUYCCKUX BCIIMYMH, NMPUMEHSSI H3BECTHBIC METOIbI https://lesson.edu.ru/02.3/10
fHpaMuAa. MpH PEIICHUHM MAaTeMAaTUYCCKUX 3aJlad IOBBINICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.
Pemars 3a7a4u Ha JI0Ka3aTeJIbCTBO bubmuoreka LIOK
MaTeMaTHICCKUX OTHOIICHUT u HaXxO0XKICHUE
Yceuennas reoMer https://lesson.edu.ru/02.3/10
PUYECKHUX BEIMYUH, TPUMEHSS W3BECTHBIC METOJbI
fpaMuaa. MpH PENICHHH MaTeMaTHYECKUX 3a/lad IOBBIMIEHHOTO U
BBICOKOT'O YPOBHSI CJIOXHOCTH.
IIpaBunbHbIE Bubmmoreka LOK
MHOTOTPaHHUKH:

MpaBWJIbHAsA TpU3Ma W
ImpaBUJIbHasd nmupamuaa,
MpaBWJIBHAs TpEYroiabHast
MUpaMHJa W TPaBUIBHBIN
TeTpas’p, Kyo.
IIpencraBnenue o
MPaBUJIBHBIX
MHOT'OIPaHHMKAX: OKTa’p,
JOJEKAdIPp U UKOCA3IP.

Beruucnenue
3JIEMEHTOB
MHOTOTPAaHHHUKOB:  p&Opa,
AvaroHaliv, yIiibl.

CBoOOmHO  pacmo3HaBaTh  OCHOBHBIE  BHIBI
MHOTOTPAaHHUKOB (TIpU3Ma, NTHUpaMuia, MPsIMOYTOJIbHBIN
napaJuiesenuIe]], Kyo).

KnaccubunupoBaTh  MHOTOTPaHHUKH, BBHIOHpas
OCHOBAHUS JIJISl KJIIACCU(DUKAITUH.,

Pematp 3a1a4n Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKHX OTHOILIEHUH u HaX0XJIeHUE
TEOMETPHUYECKUX BEJIMYMH, MPUMEHSSI M3BECTHBIE METO/IBI
IIpU pEIIEHNH MaTEMAaTHYECKHX 3aJad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CIIOKHOCTH.

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

Bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10




IInomans GokoBoi
MOBEPXHOCTU H  IOJIHOM
MOBEPXHOCTU MPSMOM
MIPU3MEI, iouiaab
OCHOBaHMH, TeopemMa o
OOKOBOM TTOBEPXHOCTH
MPSAAMOM IPU3MBIL.

Teopema 0
IO TN OOKOBOIA
IIOBEPXHOCTH IPSIMOM
TIPU3MBEL.

IIpumenenue
TEOPEMBI 0 IuIoLAnU
00KOBOI1 MTOBEPXHOCTH
psAMOi NIPU3MBI K
peLIeHHIO 3aay.

BeruncnsaTs IO MTOBEPXHOCTEH
MHOTOTPaHHHUKOB (TIpU3Ma, MHpaMHUIa), TC€OMETPHUICCKUX
TeJ ¢ MpUMEHEHHEM (DOPMYIL.

Brruucnsate IJIOIIAAN MIOBEPXHOCTEMN
MHOTOTPaHHUKOB (IIpU3Ma, HHpaMUAa), T€OMETPUYECKUX
TeJ ¢ MpUMEHEHHEM (DOPMYIL.

Pemats 3aJ1a4u Ha J0Ka3aTciIbCTBO
MaTeMaTUYCCKUX OTHOIICHUH n HaXO0XICHUC
TCOMCTPHUYICCKHUX BCJIWYUH, IMMPUMCHAA HU3BCCTHBIC MCTO/IbL
Ipu pPEeIICHUU MATEMATHYCCKHUX 3aJa4 IOBBIMICHHOI'O0 H
BBICOKOT'O YPOBHA CJIOKHOCTH.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

[Tmomags OOKOBOM
HOBerHOCTI/I 158
MOBEPXHOCTH TPAaBUIILHON
HI/IpaMI/IZ[BI, TeopeMa 0

Brruucnsats TUIOIAAN MOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, MHpPaMUAd), T€OMETPUUYECKHX

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

TUIOINAAN yCceu€HHOM
TEJ ¢ IPUMEHEHHEM (DOPMYIL.
MUPAMHIBL.
T Beruncnats IJIOIA AN MTOBEPXHOCTEN Bubmuorexa LIOK
eopeMa 0
P .  MHOTOTPaHHHMKOB (Tpu3Ma, MUPaMUa), T€OMETPHUECKUX
TUTOIIA U O0KOBOI

MOBCPXHOCTU HpaBPIJ'H:HOﬁ
nupamMuabl.

TEeJ ¢ MpUMEHEHHEM (DOPMYIL.

https://lesson.edu.ru/02.3/10




Teopema 0
TUTOINAAH 00KOBOI
MOBEPXHOCTH TPaBUIIBHOM
YCEYEHHOW MUpaMUBbl.

Cummetpus B
MIPOCTPAHCTBE.

DJ1eMEHTEI
CUMMETPUU  MPaBHIIbHBIX
MHOTOTPaHHUKOB.

Pematn 3aJa4u Ha JI0KA3aTeIbCTBO
MaTeMaTHYeCKUX OTHOIICHUI " HaXOXKJICHUC
TEOMETPHUYCCKUX BEIIMYMH, TMPUMEHSS HW3BECTHBIC METOJIBI
IpU PEIICHUH MaTeMAaTHUYeCKHX 3a/ad MOBBIINICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

CB00OOHO OmEepHUPOBATh MOHATHIMU: CUMMETpPUS B
MIPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh CUMMETPHH, LIEHTD,
0Cb U MJIOCKOCTh CHMMETPHH (PUTYPHI.

CB00OIHO OTIEpPHPOBATH MOHATHIMU: CUMMETPHUS B

MIPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh CUMMETPHH, LIEHTD,
0Cb U MJIOCKOCTh CUMMETPHH (UTYPBI.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10
bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

Cummetpust B
MIPaBUJIBHOM
MHOTOI'pPaHHHUKE!
CUMMETpPHS
napaienenumnesna,
CUMMETpUSl  NPaBHIIBHBIX
MIpU3M, CUMMETpHS
MPAaBUIBHOM MUPAMHUIBL.

CB00OOIHO OmepHUpOBaTh MOHATHSIMU: CUMMETPUS B
MIPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCTh CHUMMETPHUH, LIEHTD,
0Cb U IJIOCKOCTh CHMMETPHHU (PUTYPHI.

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

Ilenrpanpuas u
oceBasi CHMMETPHSL.

3epkanbHast
CUMMETpUA u
peoOpa3oBaHue MOI00us.

Pematp 3a1a4u Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYECKUX OTHOIIIEHUH u HaX0XJIEHUE
TEOMETPUUYECKUX BEJIIMYMH, NMPUMEHSISI U3BECTHBIE METOJIBI
IpU pEIIEHNH MaTeMAaTHYECKHX 3aJad IOBBIIIEHHOTO W
BBICOKOT'O YPOBHSI CJIOKHOCTH.

Pemats 3aga4uun Ha J0Ka3aTciIbCTBO
MAaTEMATHYCCKUX OTHOILICHUI n HaXO0XICHUEC
TCOMETPHUYICCKHUX BECIWYUH, IMMPUMCHAA H3BCCTHBIC MCTO/IbL
Ipu pCeHICHUU MaTEMAaTUYCCKUX 3adad IOBBIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

bubmoreka IIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10




KonTpoabHasn
padora 1no TeMe
«MHOrorpaHHuKN»

IlonsiTUA: BEKTOP B
IIPOCTPAHCTBE,  HYJIEBOM
BEKTOD, AJIMHA HEHYJIEBOTO

BEKTODA, BEKTOPBI
KOJUIMHEApHBIE,
COHaIIpaBJIEHHBIE u
MIPOTUBOIIOIOKHO

HaIPaBJICHHBIC BEKTOPHI.

IPUMEHSITh IIONy4EHHbIE 3HAHWS Ha IPAKTHKE:
CpPaBHMBATh M AaHAJU3UPOBAaTh peallbHble CHUTYyalluH,
OPUMEHATh W3Y4YEHHbIE IOHATHA B IMIpoIecce IOUCKa
peleHnss MaTeMaTu4ecku c(OpMYITHPOBAHHON MPOOIEMBI,
MOJENIUPOBATh PEAIbHBIE CUTYALlMM Ha SA3bIKE T€OMETPHH,
UCCIIEIOBATh IOCTPOEHHBIC MOJEIM C HCIOJIb30BaHUEM
TEOMETPUUECKUX TMOHATHUI M TEOpeM, ammapara anreOpsl,
pelaTh NpaKTHYECKHE 3a1a4M, CBSI3aHHBIE C HAXOXKICHHEM
T€OMETPUUYECKUX BEITHUYNH;

CB000OIHO OTICPUPOBATh MTOHATHAMHU,
COOTBETCTBYIOIIIMMH  BEKTOpaM W  KOOpAWHATaM B
IPOCTPAHCTBE.

Koutpoabnasi padora.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

KonnuneapHsie
BEKTOPHI B IPOCTPAHCTBE.

[TpoTHBOIOI0KHBI
€ BEKTOPBL.

IIpumenenune
[IEPEMECTUTEIIBHOIO 5

COYCTATCIBHOI'O 3aKOHa
npu CJIIOKCHHNH nu
BbIYUTAaHHUH BCKTOPOB.

CB060,I[HO OIICpHUPOBATH IIOHATHUAMU,
COOTBCTCTBYIOIIIMMU BCKTOpamM n KOOpaArHaTaMm B

MPOCTPAHCTBE.

CB060,I[HO OIICpHUPOBATH IIOHATHAMMU,
COOTBCTCTBYHOIIIUMHU BCKTOpaM )51 KOOpAWHAaTaM B

IIPOCTPAHCTBE.

ITpuMeHsITh IpOCTEiiIne MPOrpaMMHBIC CPEICTBA U
OJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU PCUHICHUN
CTEPEOMETPHYECKHUX 3a/1au.

bubmoreka IIOK

https://lesson.edu.ru/02.3/10
bubmoreka IIOK

https://lesson.edu.ru/02.3/10
bubmuoreka IIOK

https://lesson.edu.ru/02.3/10




P ITpumensTh npocTeiiive NporpaMMHbIE CPEACTBA U bubmmoreka [JOK
ABCHCTBO 3JICKTPOHHO-KOMMYHUKAITUOHHBIC CHUCTEMbI MPH PEIICHUH
BCKTOPOB. CTEPEOMETPHUECKHX 3a/(ad. https://lesson.edu.ru/02.3/10
JlelicTBus c bu6nmoreka IJOK

BCKTOpaMHu: CJIOXKCHHUEC U

BBIYUTAHHUC BCKTOPOB,
Cymma HCCKOJBbKUX
BCKTOPOB, YMHOXCHUC

BEKTOpa Ha 4YUCJIO.

BrinonHITh AEHCTBUS HaJ BEKTOPAMH.

https://lesson.edu.ru/02.3/10

CBolicTBa
CJIO’KEHHUSI BEKTOPOB.

BpinonHATh A€HCTBUS HaJ BEKTOPAMHU.

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10

[TpaBuno BrInonHATs eWCTBUS HaJl BEKTOPaMHU. bubmuoreka LIOK
TpEyroJbHUKA u
napaJuIeIorpaMma. https://lesson.edu.ru/02.3/10
Pematn 3a7a9u Ha JI0Ka3aTeJIbCTBO bubmuoreka IIOK
p MaTeMaTHYECKUX OTHOIIICHUI u HaXOXKACHUE
asHocTh T€OMETPUUYECKUX BEJIMYUH, IIPUMEHSST M3BECTHBIE METOJIbI https://lesson.edu.ru/02.3/10
BEKTOPOB. MpPU PEIICHUH MAaTeMAaTHYeCKHX 3a/Jad IOBBLIIICHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH.
Cymma Pemars 3a71a4n Ha JI0Ka3aTeJILCTBO Bu6nuoreka IJOK
HECKOJILKHX BEKTOPOB. MaTeMaTHYSCKUX OTHOIIICHUH u HaXOXACHUE

IIpaBuno
MHOT'OYTOJIbHUKA.

IIpumenenune
IIpaBUI TpPEYrOJIbHUKA,
napajuiejaorpamma u
MHOT'OYT'OJIbHUKA npu

peUICHUU 3a1a4.

TEeOMETPUUYECKUX BEJIWYMH, NPUMEHSS W3BECTHBIE METOJbI
IIpU pEIIEHNH MaTeMAaTHYECKHX 3aJad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

Pemats 3aga4uun Ha J0Ka3aTciIbCTBO
MATEMATHYCCKUX OTHOIICHUI n HaXO0XICHUEC
TCOMETPHUYICCKHUX BECIWYUH, IMMPUMCHAA H3BCCTHBIC MCTO/IbL
Ipu pEeHICHUNU MAaTEMATUYCCKUX 3adad IOBBIIICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10




CsoiicTBa
YMHOXCHHsI BEKTOpa Ha
YUCIIO

Brinonsars ):[eﬁCTBHH Haa BEKTOpaMHU.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

Ilousitue
KOMILUIaHAPHBIE BEKTOPHI.

W3Bnexats, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATD
MHQOPMALMI0O O MPOCTPAHCTBEHHBIX TI'EOMETPHUECKHX
(urypax, IpenCTaBICHHYIO HA YepTeKax U pUCYHKaX.

bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

[Tpuznak W3Bnekarp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATD Bubmmoreka LOK
KOMIUIaHAPHOCTH Tpéx I/IH(I)OpMaHI/IIO 0 IPOCTPAHCTBCHHBIX T'€COMETPUYCCKUX
BEKTOPOB. (urypax, IpeACTaBICHHYIO HA YEPTEKaX U PUCYHKAX. https://lesson.edu.ru/02.3/10
Tpasmio W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATD Bubmmorexa [JOK
MHQOPMALMI0O O IPOCTPAHCTBEHHBIX TI'C€OMETPHUYECKHX
napajenenunesa.
(I)I/Irypax, NpEICTABICHHYIO Ha YEPTEKaX U pUCYHKaX. https://lesson.edu.ru/02.3/10
Teopema 0 W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATD Bubmmorexa [JOK

pa3joXeHUH BeKTopa II0
TpéM  HEKOMIUIaHAPHBIM
BEKTOPAM.

IIpsimoyrosbHast
cUCTEMa  KOOpAUHAT B
MPOCTPAHCTBE.
Koopnunater BekTOpa.

Cas13b MEXAY
KOOpAWHATaMH BEKTOpa H
KOOpJMHATAMH TOYEK.

MHQOPMALMI0O O IPOCTPAHCTBEHHBIX TI'C€OMETPHUECKHX
(urypax, IpeiCTaBICHHYIO HA YepTekKax U pUCYHKaX.

W3Bnekarb, npeoOpa3oBbIBATh U HHTEPIPETHPOBATD
MHQOPMALMI0O O HPOCTPAHCTBEHHBIX TI'E€OMETPHUYECKHX
(urypax, IpeiCTaBICHHYIO Ha YepTeKax U pUCYHKaX.

BrimonHsTh HeﬁCTBHH HaJa BEKTOpaMHU.

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

IIpocreiimme
3aJjauy ¢ BEKTOPAMHU.

BrimonHsTh ):[eﬁCTBHSI HaJa BEKTOpaMU.

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

Koopaunatst
CepeauHbl  OTpe3ka U
PacCTOSIHUE MEXAY IBYMS
TOYKAMH.

Pemars 3a1a4u Ha JI0Ka3aTeIbLCTBO
MaTEMaTUYECKUX OTHOILIEHUH u HaXOXXIECHUE
T€OMETPUUYECKUX BEIUYUH, MPUMEHSST U3BECTHBIE METOJIbI

Bu6nuoreka IJOK

https://lesson.edu.ru/02.3/10




YpaBHeHH cheprl.

VYron MEXIY
BEKTOPAMHU.

CkansipHoe
MIPOM3BEIEHIE BEKTOPOB.

npu pCeHICHUU MATEMATUYCCKUX 3adad IOBLINICHHOI'O H
BBICOKOI'O YPOBHSA CJIOKHOCTH.

Pemats 3aJa41 Ha JI0Ka3aTeabCTBO
MaTeMaTHYECKUX OTHOIIEHHUH Hu HaXOXKJIeHUE
TEOMETPUUYCCKUX BEIWYUH, MPUMEHSSI U3BECTHBIE METOJIbI
MPH PEIICHHH MAaTeMAaTHYECKWX 3aJad ITOBHIIICHHOTO H
BBICOKOTO YPOBHSI CIIOKHOCTH.

Pemats 3a7a4u Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIIEHHUH 74 HaXOXKJIEeHUE
TEOMETPUUYCCKUX BEIUYUH, MPUMEHSST U3BECTHBIE METOJBI
MpH PENICHHH MaTeMaTHYeCKUX 3a/la4 IOBBIMIEHHOTO U
BBICOKOT'O YPOBHS CIIOKHOCTH.

BrInonHATs IeWCTBUS HaJl BEKTOPaMH.

bubmunoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

bubmuoreka LIOK

https://lesson.edu.ru/02.3/10

Berunicnenne yria
MEXAy  BEKTOpaMH B
MIPOCTPAHCTBE.

Briunciienue yrios
MEXKIY MPSIMBIMU u

BrinosiHATE A€HCTBUS HaJl BEKTOPAMU.

UzBnekarb, mpeoOpa3oBbIBaTh U UHTEPIIPETUPOBATD
MHQOPMALMI0O O HPOCTPAHCTBEHHBIX TI'C€OMETPHUYECKHX

bubmoreka IIOK

https://lesson.edu.ru/02.3/10
bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

TUTOCKOCTSIMH. (urypax, IpeiCTaBICHHYIO HA YepTeKax U pUCYHKaX.
Pematn 337291 Ha JI0Ka3aTeIbCTBO bubmuoreka IIOK
MaTeMaTHYECKUX OTHOILICHUH u HaxOoXAeHUE
Ypasnenne https://1 du.ru/02.3/10
TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI U3BECTHBIE METOJbI ps.//lesson.edu.Iu/V 2.
TJIOCKOCTH.
NpY PElIeHHH MaTeMaTHYeCKUX 3ajlad IOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIOHOCTH.
MMECHEHHE elaTh 3a1a4n Ha JIOKa3aTeNbCTBO noIMoTeKa
II P bub OK
YpaBHEHHS ITUIOCKOCTH K MaTeMaTHYECKUX OTHOIIICHUH u HaXOXJIeHUE

PCLICHUIO 3aaa4.

TCOMCTPUYICCKHUX BCIWYUH, NMPUMCHAA HU3BCCTHBIC MCTO/bL

https://lesson.edu.ru/02.3/10




IIpyu pEeHICHUHU MAaTEMATUYCCKUX 3adad IIOBBINICHHOI'O H
BBICOKOT'O YPOBHA CJIOKHOCTH.

HpI/IMCHﬂTL IMOJTYYCHHBIC 3HAHUA Ha IMPAKTUKE:

CpaBHUBAaTb U  aHAJIM3UPOBATh pC€aJIbHbBIC CUTYyallUH,
MNPUMCHATH H3YUYCHHBIC IIOHATUA B IIPOLECCE IIOMCKa

bubmuoreka IIOK

https://lesson.edu.ru/02.3/10

KonTpoabhas peleHnsT MaTeMaTH4ecku c(OpMYITHPOBAHHON MPOOIEMBI,
00 padorta 1o TeMe | MOJACIMPOBATH pPeajbHbIE CUTyallMHd HA SI3bIKE T€OMETPHUH, KouTtposbHast pagora.
«BekTopbI» UCCIIEIOBATh IIOCTPOECHHBIE MOJETH C HCIHOJIb30BaHUEM
TeOMETPUUYECKUX TMOHATUI M TEOpeM, ammapaTa aareOpsl,
pelaTh NpakTU4YeCcKHe 3ajjauu, CBSI3aHHBIE C HaXOXKJICHHEM
T€OMETPUUYECKUX BEITMUNH.
O060011IEHNE 5 bubmuoreka LIOK
CUCTEMAaTU3alMsl 3HaHUUA O [IpuMeHsTh mpocTelie NporpaMMHbBIE CPEICTBA U
01 TEME «IIpsimbre U | DJIECKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PELICHUU https://lesson.edu.ru/02.3/10
IJIOCKOCTH B CTEPEOMETPUYECKHUX 3a4a4.
MPOCTPAHCTBE.»
[IpuMeHsATP TOJMyYEHHbIE 3HAHUS HAa IPAKTUKE: Bbubnuorexa LIOK
CpaBHMBAaTh M AaHAJIW3WPOBAaTh peallbHble CHUTYyallHH,
0606 MPUMEHATh W3y4YeHHBIE TMOHATHS B TIpoIllecce TOWCKa https://lesson.edu.ru/02.3/10
ootere I:I peleHnsT MaTeMaTH4ecKu c(OPMYITHPOBAHHON MPOOIEMBI,
cucTeMaTu3anusi  3HaHWUN
0 o rene | MOACTHPOBATE DEANLHEIC CUTYALMH HA A3BIKE TEOMETPHH,
UCCIIeIOBaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BaHUEM
«MHOTOrpaHHUKN

TeOMETPUUECKUX TMOHATHUM M TEOpeM, almapara anreOpsl,
pelaTh NpakTUYEeCKUEe 3aJjaui, CBSI3aHHBIE C HAXO0XKJIECHUEM
TEOMETPHYECKUX BEITMYNH.




INOYPOYHOE TEMATUYECKOE IINTAHUPOBAHUE

11 KUIACC
HaumeHoBaHue DJIeKTPOHHBbIE undposbie
Ne n/m IInanupyemble npeaMeTHbIE Pe3yabTAThI
pazaena. Tema ypoka Buanbi o0pa3oBaTeJibHbIE pecypchl
KOHTPOJIst
[Mousarus: https://resh.edu.ru/subject/17/11/
. CBO0OOTHO OMEPUPOBATH MOHITUAMH, CBI3aHHBIMU C
oBe poc COHIHECKa UWIMHAPUYECKOH, KOHUYECKOH u cheprueckoit
MMOBEPXHOCT, HUY s
1 P MTOBEPXHOCTAMH, OOBSCHATH CITOCOOBI TIOJTYYCHHUS.
MOBEPXHOCTh, cdepuieckas P Y
MMOBEPXHOCTh, 00Opasyromme
MOBEPXHOCTEH.
Tena BpaIlleHus: https://resh.edu.ru/subject/17/11/
5 LHTHEIID, KOHYC, YCCUSHHBL OnepupoBaTh MOHSATUSMHU, CBSI3aHHBEIMHU C TEJIAMH
COHVC pq’) e BpaIlleHUs: IIMIHHAPOM, KOHYCOM, cepoil i Iapom
Hyc, cdepa, map.
3 ToHsTHE MATHHIPA OnepupoBaTh MOHSATUSIMU, CBSI3aHHBIMU C TEJIaMU https://resh.edu.ru/subject/17/11/
" BpAICHUS: [IHIMHIPOM, KOHYCOM, Cepoii 1 mapom
4 ITonsiTue koHyca u OnepupoBaTh MOHSATUSIMU, CBSI3aHHBIMU C TeJIaMU https://resh.edu.ru/subject/17/11/
YCEYEHHOI'0 KOHYyca. Bpal€Hus: QUIMHIAPOM, KOHYCOM, C(i)epoﬁ " mapom
5 [lonsitne cdepsl u OneprpoBaTh TOHSATHSAMH, CB3aHHBIMU C TeJaMHU https://resh.edu.ru/subject/17/11/
mapa. BpaIllEHUs: IIMINHAPOM, KOHYCOM, Chepoil 1 Iapom
[IpumensTy reomeTpuueckue (axkThl I pEIICHUS https://resh.edu.ru/subject/17/11/
6 Pemenne 3amad 1o CTEPEOMETPUUIECCKHUX 3aJa4, IPEAIoIararoluX HECKOIbKO

TEMC <<]_II/IJ'II/IH,Z[p>>

[IarOB pEIIEHUs], €CIH YCIOBUSA TNPHUMEHEHHS 3aJaHbl B
SIBHOHM M HESIBHOM (hopme.




Pemenne 3amau 1o
teme «Konyc»

[TpuMeHsTh TeoMeTpuUecKre (HaKThl TS PEIICHUS
CTEPEOMETPHUYECKUX 3a/1ad, MPEIIOIATafoNiX HECKOIbKO
[IarOB pEIICHUS, €CIU YCJIOBUS NPUMEHEHHS 3aJaHbl B
SIBHOH M HESIBHOU (hopMme.

https://resh.edu.ru/subject/17/11/

Pemenne 3amad mo
teme «Cdepa u map»

Bsaumuoe
pacnionoxxenne chepsl H
TUTOCKOCTH, KacaTeJbHas
TUIOCKOCTH K cdhepe.

Pacrio3naBath Tena BpamieHus (MAIAHIP, KOHYC,
chepa u map) U OOBSICHATH CIIOCOOBI TOMYYCHHS TEIl
BpAIIICHHS.

Knaccuduinmpopar  B3aMMHOE  PACIIOJIOKEHUE
chepbl U MIIOCKOCTH.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

10

11

12

KacarenbHas
TUIOCKOCTH K cdhepe.

Teopema 0
KacaTeJbHON IIIIOCKOCTH K

cepe.

Uzobpaxenne  Ten
BpAIL[CHHS HA MIOCKOCTH.

ITpuMeHsSITh TeoMeTpUUecKre (HaKThl TS PEIICHUS
CTEPEOMETPHYECKUX 33/1a, MPEINONIAraloliuX HECKOJIbKO
IarOB PEIICHHs, €CIU YCJIOBHS NPUMCHEHHS 3aIaHbl B
SIBHOHM M HEsBHOU (hopme.

[IpumensTs reomerpuueckue (akThl I PEIICHUS
CTEPEOMETPUUECKUX 33/ad, IMPEJIONaraioluX HECKOJIBKO
[IaroB PELICHUs], €CIM YCJIOBUS NPUMEHEHMs 33JaHbl B
SIBHOHM M HESIBHOM (hopme.

[IpumensTs reomerpuueckue (akThl I PEIICHUS
CTEPEOMETPUUECKUX 33/ad, IMPEIONaraioluX HECKOJIBKO
[IaroB peIIeHus, €CIN YCIOBUS TNPUMEHEHHs 3aJaHbl B
SIBHOHM M HESIBHOU (hopme.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

13

Yrnel ©  OTpe3KH,
CBSI3aHHBIE C OKPY’KHOCTBIO.

ITpuMeHsSTh TeoMeTpUUecKhe (aKTHI UIS PEIIEHS
CTEPEOMETPHUCSCKUX 3a/a4, MPEINONAratonux HECKOIbKO
[IarOB pEIIEHUs], €CIH YCIOBUSA TNPHUMEHEHHS 3aJaHbl B
SIBHOHM M HEsIBHOM (hopMme.

https://resh.edu.ru/subject/17/11/

14

VYTl ¢ BEpUIMHAMH
BHYTPH U BHE KpyTa.

ITpuMeHsSTh TeoMeTpruUecKre (aKTBl IS PEIICHS
CTEPEOMETPHUCCKHUX 33734, MPEINONAraloniux HECKOIbKO
[IArOB PEIICHUS, €CIU YCIOBUSA NPUMEHEHHS 3aJaHbl B
SIBHOH M HEsIBHOM (hopme.

https://resh.edu.ru/subject/17/11/




15

Bzaumuoe
pacmosioxkerre  chepel U
MIPSIMOH.

[TpuMeHsTh TeoMeTpuUecKre (HaKThl TS PEIICHUS
CTEPEOMETPHUYECKUX 3a/1ad, MPEIIOIATafoNiX HECKOIbKO
[IaroB PEIICHUs, €CIH YCIOBUS NPUMEHEHHS 3aJaHbl B
SIBHOH M HESIBHOU (hopMme.

https://resh.edu.ru/subject/17/11/

16

17

18

19

20

Cdepa, BrmcanHas B
OWIMHAPUYECKYIO
MTOBEPXHOCTb.

Cdepa, BuucanHas B
KOHHUYECKYIO TIOBEPXHOCTb.

Pa3péprka nuiuHapa
U KOHyca.

Cummerpus cepsl 1
mapa.

OO0OBéM.

CBOOOHO OTIEPUPOBATH MOHATHSMH, CBSI3aHHBIMH C
KOMOWHAIMSAMH Tel BpallleHHWss HW MHOTOTPaHHUKOB:
MHOTOTPaHHUK, BITUCAHHBIA B cepy H OMUCAHHBIA OKOJIO
ctepsl, chepa, BIUCaHHAT B MHOTOTPAHHUK WIIH TEJO
BpaIICHHUS.

CB00OIHO OTMEPHUPOBATH MOHITHAMU, CBI3aHHBIMH C
KOMOWHAMSAMHM Tel BpalleHHss HW MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BITUCAHHBIA B cpepy M OMUCAHHBIA OKOJIO
ctepsl, chepa, BMUCaHHAT B MHOTOTPAaHHUK WK TEJO
BpallleHUSA

CB00OIHO ONEpUPOBATH MOHATHAMH, CBSI3AHHBIMU C
KOMOWHAIMSAMHM TeJl BpallleHHWss W MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BITUCAHHBIA B cpepy M OMUCAHHBIA OKOJIO
coeprl, chepa, BNUCaHHAST B MHOTOTPAHHUK WIH TEJIO
BpalleHus

CB00OOIHO ONEpUPOBATH MOHATHAMH, CBSI3AHHBIMU C
KOMOWHAIMSAMH TeJl BpalleHWss W MHOTOTPAaHHUKOB:
MHOTOT'PaHHUK, BIIUCAHHBIA B c)epy M ONMHCAHHBIA OKOJIO
cheprl, chepa, BNUCaHHAS B MHOTOTPAaHHHK WM TEJO
BpalleHus

BeruncnaTs BEJIMYMHBI 3JIEMEHTOB
MHOTOTPaHHUKOB W TeJl BpalleHus, 00BEMBI M IUTOLIAU
MOBEPXHOCTE  MHOTOTPAaHHWKOB M  TeJI  BpAIICHHUS,
TeOMETPUUYECKHX TEJ ¢ MPUMEHEHHEM (OPMYII.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

21

OCHOBHBIE CBOMCTBa
00BEMOB Tell.

Brerancaars BCIIMYHHBI 3JIECMCHTOB
MHOT'OI'PaHHUKOB W TECJI BpallCHUS, 00BEMBI M momaan

https://resh.edu.ru/subject/17/11/




MOBEPXHOCTEH  MHOTOTPAHHUKOB W TEl  BpAIICHUSA,
TEOMETPHUYECKHUX TeJl C IPUMEHEHHEM (POPMYIL.
Teopema 006 oOBEMe Brruncnars BEJIMYMHBI JJIEMEHTOB https://resh.edu.ru/subject/17/11/
TIPAMOYTOJIBHOTO MHOTOTPaHHHUKOB M TEJI BpalleHUsA, 00BEMBI W IUIOIIAIH
22 >
NMapamieNenumnena i TOBEPXHOCTEH  MHOTOTPAHHHKOB W TeNl  BpAIICHUS,
.. TEOMETPHUYECKUX TEN C IPUMEHEHHEM (DOPMYIL.
CJIEZCTBUS U3 HEE.
O0BéM mpsIMOH U Brruucnare BEJIMYHHEI SJIEMEHTOB https://resh.edu.ru/subject/17/11/
HAKJIIOHHOM MpHU3MbI, MHOTOTDAHHMKOB M TEN BPALICHUS, 00BEMBI M IUIOLIAIH
23 >
WMIMHApa, THpaMumsl  u | TOBEPXHOCTEH — MHOTOrDAHHMKOB M Tel  BPAIICHH,
TEOMETPHUYECKUX TEII C MpUMEHEHHEM (HOpMyIL.
KOHyca.
Brrancaars BEJINYUHBI SJIEMEHTOB https://resh.edu.ru/subject/17/11/
24 O6nem IPsMOU | MHOTOTPAaHHUKOB W TEJI BpallleHUs, O0BbEMBI W ILIOIIAIN
MIPU3MBL. MOBEPXHOCTE  MHOTOTPAaHHWKOB W TeJl  BpAIICHHUSA,
TEOMETPHUYCSCKHX Tell C IPUMEHEHHEM (POPMYIL.
Brruucnars BEJIMYHUHEI 3JIEMEHTOB https://resh.edu.ru/subject/17/11/
MHOTOIPAHHUKOB WM TeJ BpalleHHs], OObEMBI M IUIOLIANA
25 O0beM uIIMHApa. p N patll > Ian
MMOBEPXHOCTEH MHOTOTPAHHUKOB H TEJl  BpaIlcHHs,
TEOMETPHUYECKUX TEJN C IPUMEHEHHEM (DOPMYIL.
Breruuciaars BEJINYNHEI 3JIEMEHTOB https://resh.edu.ru/subject/17/11/
26 O6beM  HAKJIOHHOI MHOTOTPaHHUKOB W Tell BpallleHusi, 00bEMBI W ILUIONIAIN
TIPU3MBL. MOBEPXHOCTEH  MHOTOTPAaHHUKOB H TENI  BpallcHHS,
TSOMETPHUYCSCKUX TEJI C IPUMEHEHHEM (DOPMYIL.
Brraucnare BEJINYUHBI 3JIEMEHTOB https://resh.edu.ru/subject/17/11/
MHOTOIPAHHUKOB WM TEJ BpalleHHs!, OObEMBI M IUIOLIALN
27 O06beM npaMusIbL. p N patll > Ian
MOBEPXHOCTE  MHOTOTPAaHHWKOB W  TeJl  BpAIICHUS,
FEOMETPHUYCCKUX TENI C IPUMEHEHHEM (HDOPMYIL.
Brruucnars BEJIMYUHBI 3JIEMEHTOB https://resh.edu.ru/subject/17/11/
MHOTOTPAHHUKOB W TE€JI BpalieHus, O0BLEMBI W IUIOIIAINA
28 O0beM KoHyca. P N pat ’ Al
MOBEPXHOCTE  MHOTOTPAaHHWKOB W Tel  BpAIICHUS,
TEOMETPHUYECKUX TEJN C IPUMEHEHHEM (DOPMYIL.
BEIUKCICHHE Brruucnars BEJIMYUHBI 3JIEMEHTOB https://resh.edu.ru/subject/17/11/
MHOTOTPAHHUKOB W TE€JI BpalleHUs, O0BLEMBI W IUIOIIAINA
29 00BEMOB TE€II C IOMOIIBIO p . pam > han
MMOBEPXHOCTEH MHOTOTPAaHHUKOB H TEJl  BpaIlcHHUS,

OIPEACIICHHOI'O UHTCrpaJia.

TCOMCTPHUUICCKHUX TCJI C IPUMCHCHUCM (bOpMy.]'I.




BerynucnsaTe  COOTHOIIEHHS MEXAY IUIOMIAIIMHU https://resh.edu.ru/subject/17/11/
IIpumenenue . .
MOBEPXHOCTEH 1 00hEMaMu TTOTOOHBIX TEJI.
30 hopmMyst 00beMa K PEIICHUIO
3amad.
O6péM mapa u BblUMCIATE  COOTHOIIEHHS MEXAY IUIOMIAIIMU https://resh.edu.ru/subject/17/11/
IIIAPOBOTO CErMEHTA. MOBEPXHOCTEH 1 00hEMaMu TOTOOHBIX TEJI.
31
32 O6beM mapa. qunvcnﬂn, _ COOTHOLICHHS MEXy IUIOLA/AMH https://resh.edu.ru/subject/17/11/
MTOBEPXHOCTEHN 1 00hEMaMu TTOTOOHBIX TETl.
O6beM  mapoBOTO BoluMcnsaTe  COOTHOIIEHHS MEXAY IUIOMIAIIMU https://resh.edu.ru/subject/17/11/
33 CerMeHTa, IIIapOBOro ciosi i HOBEPXHOCTEH 1 00bEMaMH TOI0OHBIX Tell.
IIIApOBOTO CEKTOpA.
KoMmOuHanmun  ten BBIUUCIATE  COOTHOIICHHUS MEXAY IUIOIIAISIMU https://resh.edu.ru/subject/17/11/
34 BpAIICHHUS u  TIOBEepXHOCTEH M 00bEMaMU IMOTOOHBIX TEIL.
MHOTOTPaHHUKOB.
IIpusma, BrnucaHHas BrluucisaTe  COOTHOLIEHHS MEXAY IUIOMIAIIMU https://resh.edu.ru/subject/17/11/
35 B IMUIMHAP, ONMHcaHHas HOBEPXHOCTEH 1 00bEMAaMU NOJO0HBIX Tell.
OKOJIO IMJIHIPA.
[lepeceuenue chepsl BrluucisaTe  COOTHOLIEHHS MEXAY IUIOMIAIIMU https://resh.edu.ru/subject/17/11/
36 ¥l I1apa C TIOCKOCTHIO. MOBEPXHOCTEH 1 00hEMaMK 1OI0OOHBIX TEJI.
Kacanne mmapa wu BbluMcnsaTe  COOTHOIIEHHS MEXAY IUIOMIAIIMHU https://resh.edu.ru/subject/17/11/
37 cepsl IOCKOCTHIO. MOBEPXHOCTEH 1 00bEMaMK 1OTOOHBIX TEJI.
[Tonsitue BBUUCIATE  COOTHOIICHHUS MEXIY IUIOIIAISIMHA https://resh.edu.ru/subject/17/11/
MHOTOIPaHHHKA, TTOBEPXHOCTEH U 00hEMaMu TTOTOOHBIX TEll.
38 OIMCAaHHOTO OKOJO CQepHl,

chepsl, BITMCAHHOMN B
MHOTOTPAaHHUK WJIH  TEJO
BpAICHUS.




[Tmomans BpluucisITh  COOTHOIICHHS MEXAY IUIOIIAISIMU https://resh.edu.ru/subject/17/11/
MOBEPXHOCTHU UWJIAHIpA HOBerHOCTeﬁ U 00BpEMaMU HOI[O6HBIX TCII.
39 ’
KOHycCa, TUIOMans Chepbl H
€€ yacTei.
40 [Tnomane BblUMCIATE  COOTHOIIEHHS MEXAY IUIOMIALIMU https://resh.edu.ru/subject/17/11/
MOBEPXHOCTU LHWJIMH]IPA. HOBerHOCTeﬁ 1 00BpEMaMU HOI[O6HBIX TCII.
4l IImomane BpluuciiaTh  COOTHOLIEHUS MEXAY IUIOMIAISIMHU https://resh.edu.ru/subject/17/11/
TIOBEPXHOCTH KOHYCAa. MOBEPXHOCTEH U 00bEMaMK MOTOOHBIX TEJI.
[Tmomans BBIUUCIATE  COOTHOIICHHUS MEXAY IUIOIIAISIMU https://resh.edu.ru/subject/17/11/
42 TMOBEpXHOCTH chepsl U ee HOBEPXHOCTEH M 00BbEMaMHU TOIOOHBIX TEII.
yacTen.
43 [Togo6ue B BBIUUCHATE  COOTHOIICHHUS MEXAY IUIOIIAISIMU https://resh.edu.ru/subject/17/11/
TIPOCTPAHCTBE MOBEPXHOCTEH U 00bEMaMK TTOTOOHBIX TEJI.
OTHoIIeHHE BBIUUCIATE  COOTHOIICHHUS MEXAY IUIOIIAISIMU https://resh.edu.ru/subject/17/11/
00BEMOB omazeli  IOBEPXHOCTEH U 00BEMaMU MOAOOHBIX TEI.
44 o
MOBEPXHOCTEH  MOJOOHBIX
¢duryp.
[MpumensTh reoMeTpudeckue (axKThl U PEIICHUS https://resh.edu.ru/subject/17/11/
45 [IpeobpazoBanue CTEepPEOMETPHUECKUX 3ajad, MPEANoJaraloiux HECKOJIbKO
o100 s, TOMOTETHSL. [IaroB pEIICHUs, €CIH YCIIOBUS TPUMEHEHHs 3aJaHbl B
SIBHOH M HEsBHOM (hopme.
IIpumenenue BpiunciisIiTh  COOTHOLIEHHSI MEXIy IUIOAAIMU https://resh.edu.ru/subject/17/11/
46 thopmyn IUIOIAAe | OBEpXHOCTEH M 00BEMaMU MOTOOHBIX TEll.
MTOBEPXHOCTHU TEJ BpAIICHUS
K pEIIeHuIo 3aad.
Pemenue 3amay Ha [IpumensTsy reomeTpuueckue (akThl I pEIICHUS https://resh.edu.ru/subject/17/11/
47 TOCKOCTH ¢ CTEPEOMETPUUECKHX 3ajad, TPE/IONAralolliX HECKONBKO
[IaroB PENICHHs], €CIU YCIOBUS TPUMEHEHHS 3a7aHbl B
UCTIOJb30BaHHEM

SIBHOM M HESBHOU (hopMe.




CTEPEOMETPHUCCKHIX

METOJIOB.
CrepeomeTpuuecKue [IpumenaTs reomerpudeckre (akThl UIS PEIICHUS https://resh.edu.ru/subject/17/11/
3a7a4Hu, CBSI3aHHBIE ¢ CTCPCOMETPUYCCKUX 3ajayd, NpCAnoJararonmx HECKOJIbBKO
48 i
BEIUHCICHHEM 06bEMop | LUArOB PEILICHMA, €C/M yCIOBMA NPUMEHEHWS 3alaHBI B
SIBHOHM M HESIBHOU (hopme.
[WIAHAPA, KOHYyCA.
CrepeomeTprdeckue [IpuMeHATh TeoMeTpUUeCKre (PAaKThI JUIS PEIICHUS https://resh.edu.ru/subject/17/11/
3a1a4m, CBS3AHHBIC ¢ CTEepeoMEeTpUYECKHX 3aJad, IMPeAIoaralolux HECKOIbKO
49 BLIUMCIICHHEM 06béMop | LIArOB PEIICHWA, €CIH yCTOBMA NPUMEHEHMA 3alaHbl B
SIBHOU M HESIBHOU (hopme.
apa, IIapoBOrO CErMEeHTa |
IIapOBOT0 CEKTOpa
[Ipuxnanusie 3anauu [Ipumensts reomerpuueckue (akThl I PEILCHUS https://resh.edu.ru/subject/17/11/
mo Teme "OObéMbl u CTEPEOMETPHUYECKHX 3a/ad, MPEANONararollliX HECKOIBKO
50 N
ILTOIATH noBepxHoctejf WArOB PEIICHNSA, €CIM YCIOBHA NPUMEHEHMA 3ajaHbl B
" SIBHOHM M HEsABHOU (hopme.
Ten
W3Bnekarb, MHTEPIPETUPOBATH U TIPEOOPA30BHIBATD https://resh.edu.ru/subject/17/11/
ITpuxnagnsie 3a1aun o
. WHPOPMAIIMIO O TIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
51 mo teme "OObéMmbl TeEd", o p pOCIp P
. UTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKaX.
CBsI3aHHBIE ¢ 00BEMOM MIapa Ypax. 1p Y P pHey
1 TUTOINAbIO CEephl.
CooTHOIIEHHUS BrluucisaTe  COOTHOWIEHMS MEXAY IUIOMIAISIMU https://resh.edu.ru/subject/17/11/
5 MEXITy IUIOIA/IIMU | TIOBEPXHOCTEH M 00BEMaMU MOTOOHBIX Tell.
MOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEII.
ITocTpoenue CtpouTh Cce€4YeHHs MHOTOTPAaHHMKOB M TN https://resh.edu.ru/subject/17/11/
CEYEHMH MHOTOIDAaHHHMKOB U BpallCHWs:  CEYEHWs  IWIMHApa  (mapajulebHO U
53 TeJ BPALICHUA: CEUYCHUA  MEPIEHAMKYJISPHO OCH), CEYCHHUS] KOHyca (mapaJuieibHbIe

nuuHaApa (mapajiebHO |
MIEPIICHINKYJIISPHO ocn),

OCHOBAHHIO ¥ IIPOXOIAIITNE YEPE3 BEPITUHY ), CCUCHUS IMIapa.




CCUCHHS KOHyca
(mapanienbHbIE OCHOBAHHIO
u MIPOXOISIINE gepes
BEpPILIMHY), CCUCHUS Iapa,
METOIbI ITOCTPOEHUS
CEUCHMI: METOJ CICIOB,

METOJ BHYTPEHHETO
MPOEKTUPOBAHUSI, METOA
nepeHoca CeKyIlen
TJIOCKOCTH.

MeTtobl

MOCTPOEHUST CEUCHUN: METOJT
CJIEZIOB, METOJl BHYTPEHHETO

CTpOI/ITB CCUCHU MHOT'OTpaHHUKOB n

TCI

BpallleHus:  CeYeHWs  MWIMHApa  (MapawiebHO U

MEPIEHANKYIAPHO OCH), CEUCHHS KOHyca (mapasuielbHbIC

https://resh.edu.ru/subject/17/11/

54
MPOEKTHPOBAHUS, METOJ | OCHOBaHHIO M IPOXOISAIINE YePe3 BEPIIUHY ), CCUCHHS I11apa.
nepeHoca CeKyIlen
IUIOCKOCTH.
Hcnonb30BaTh METOABI HOCTPOEHUS CEYEHUI: METOT https://resh.edu.ru/subject/17/11/
55 Meron cienos. CIIEIOB, METOJl BHYTPEHHETO IMPOEKTUPOBAaHUS, METO]
MepeHoca CeKyIei mIOCKOCTH.
MeTo BHYTPEHHEro Hcnonbs30BaTh METOABI IOCTPOEHUS CEUEHUI: METOJ https://resh.edu.ru/subject/17/11/
56 CIIEIOB, METOJl BHYTPEHHETO IMPOEKTUPOBAaHUS, METO]
MIPOCKTUPOBAHMUS N
MepeHoca CeKyIei IOCKOCTH.
Merox reperoca Hcnonp30BaTh METOABI MOCTPOCHUS CEUCHUI: METO/T https://resh.edu.ru/subject/17/11/
57 . CJIEeNOB, METOJ BHYTPEHHETO TMPOCKTUPOBAHUS, METO
CEKYLIEH MIOCKOCTH. o
MEePEeHOCca CEKYIIEH MIOCKOCTH.
CeueHnus Hcnonb30BaTh METOABI MOCTPOCHUS CEUCHUI: METO/T https://resh.edu.ru/subject/17/11/
58 MJTHHIPHYECKOi CJEelOB, METOJ BHYTPEHHErO MPOCKTUPOBAHUSA, METOJ
MOBEPXHOCTH. MepeHoca CeKyIei TIOCKOCTH.
[Toctpoenne Hcnonp30BaTh METOABI TOCTPOEHUS CEUEHUI: METOJ] https://resh.edu.ru/subject/17/11/
39 CeUeHHs IHITHHpPA CJEelOB, METOJ BHYTPEHHEIO MPOCKTUPOBAHUSA, METOJ

IepeHoca ceKyIuefI IIJIOCKOCTH.




(TmapanmienbHO 3
TIEPIICHUKYJISIPHO OCH)

Ceuenus

Hcnonb30BaTh METOAbI HOCTPOEHUS CEYEHU: METOT

https://resh.edu.ru/subject/17/11/

60 . CIIEZIOB, METOJ BHYTPEHHETO MPOEKTHPOBAHHSA, METO[
KOHMYECKOI MOBEPXHOCTH. o
NepeHoca ceKyIen MI0CKOCTH.
[TocTpoenune Hcnonb30BaTh METOABI MOCTPOCHUS CEUCHUI: METO/T https://resh.edu.ru/subject/17/11/
CeucHUs KOHyca CJIEOO0B, METOH BHYTPEHHEIO0 MPOCKTUPOBAHUA, METOJ
61 (mapannenbHble OCHOBaHHMio —[1CPEHOCA CEKYLICH ITIOCKOCTH.
u MIPOXOAsIIre qyepe3
BEPLINHY).
TocTpoente Hcnons30BaTh METOABI TOCTPOSHUS CEUCHUIN: METO]] https://resh.edu.ru/subject/17/11/
62 CJIeJIOB, METOJl BHYTPEHHErO IMpPOEKTUPOBAHUS, METOJ
CeueHwUs mapa. o
nepeHoca ceKyIen mI0CKOCTH.
CrepeomeTprudeckue https://resh.edu.ru/subject/17/11/
[IpumensTs reoMeTpuueckue (axKThl I PEIICHUs
3a7a4d, CBSI3aHHBIC c
i CTEPEOMETPUUYECKUX 33ad, MPEANONaraolIuX HECKOJIBKO
63 BEIUMCIIEHHEM OOBEMOB Tel
. . IIaroB peUICHHUs, €CIIM YCIOBHA TPUMCHEHHs 3aJlaHbl B
U IUIOLIAa/iell TOBEpXHOCTEH . .
SIBHOW U HEsBHOU opMme.
TeN.
IIpuMeHATh DOJy4EHHBIE 3HAHUS HA IIPAKTUKE: https://resh.edu.ru/subject/17/11/
CpaBHUBATb, AaHAJIM3UPOBAaTh M OLECHHUBATh peaJIbHBIC
CUTyalluW, TPUMEHSITh HW3yUYCHHBIC MOHSATHS, TEOPEMBI,
Koutpoabnas 9
CBOWCTBA B TIpOIlECCE€ TIOMCKA PEIIeHHsS MaTeMaTHYeCKH
padora mo Teme N KonTpoabuas
64 chOpMyYIHPOBAaHHON NMPOOJIEMBI, MOAEIMPOBATH peasIbHbIE 5
paGora
CUTYyaIlUU Ha S3bIKE TEOMETPUH, UCCIIEOBATh MTOCTPOCHHBIE
«Tena Bpamenust » .
MOJENIM C HCIOJb30BAHUEM TI'€OMETPHUUYECKHX MOHITHH M
TeopeM, arnmapara aiaredpbl, peniaTh MPakTHIeCKUe 3a1a4H,
CBSI3aHHBIE C HAXOX/IEHHEM I'eOMETPUIECKUX BEINIHH.
CBo0OOaHO ONEepUpPOBaTh TMOHSITHUEM BEKTOP B https://resh.edu.ru/subject/17/11/
65 Bekropsr B IIPOCTPAHCTBE.

IIPOCTPAHCTBE.




BreimonHsTh or€panunu Haa BEKTOPaAMH.

https://resh.edu.ru/subject/17/11/

66 Omneparu HaJ
BEKTOPAMHU.
7 BexropHoe BrimonHaTe omepanuu HaJl BEKTOpamHu. https://resh.edu.ru/subject/17/11/
YMHOXEHHE BEKTOPOB.
68 CaoiicTBa BrinonuATe onepauuy HaJl BEKTOpamHu. https://resh.edu.ru/subject/17/11/
BEKTOPHOTO YMHOKEHUISI.
[IpsmoyronbHas BoinonHATs omeparuy Hajl BEKTOPaMH. https://resh.edu.ru/subject/17/11/
69 cucTeMa KOOpAUHAT B
MPOCTPAHCTBE.
70 Koopaunater BrinonuATe onepauuu HaJl BEKTOpamHu. https://resh.edu.ru/subject/17/11/
BEKTOpA.
Pemarp reomerpuyeckue 3ajaud Ha BBIYUCIIEHUE https://resh.edu.ru/subject/17/11/
KoopuHarst YTJIOB MEKAY TPAMBIME H IIOCKOCTAMM, BBIMHCICHHE
71 paccTOSIHUL OT TOYKM [0 IUIOCKOCTH, B LEJIOM, Ha
CepeIMHBI OTpe3Ka.
MPUMEHEHUE  BEKTOPHO-KOODJIMHATHOTO  METOJa  IpHU
pelIeHun.
Pemars reomeTrpuyeckue 3aadM Ha BBIYUCIICHUE https://resh.edu.ru/subject/17/11/
Borunicienue jmmppr | Y10 MEKIY MPAMBIMH M IUIOCKOCTAMH, BbIYHCIICHHE
72 BeKTODA paccTosHUIT OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
pa. MPUMEHEHUE  BEKTOPHO-KOODJIMHATHOTO  METOJa  IpHU
pelIeHu .
Pemars reomeTrpuyeckue 3a/adM Ha BBIYUCIIEHUE https://resh.edu.ru/subject/17/11/
Pasnoskenue pexropa | Y/IOB MEKIY NPAMBIMH M TUIOCKOCTAMIH, BbIYHCICHHE
73 1o Gasic paccTossHUil OT TOYKH JIO IUIOCKOCTH, B IIEJIOM, Ha
Y IIpUMEHEHNE  BEKTOPHO-KOOPAMHATHOIO  MeETona  IIpH
pelieHuy.
[Ipumenenue metoaa Pemate reomeTpuueckue 3ajjayd Ha BBIYMCIIEHUE https://resh.edu.ru/subject/17/11/
KOOpauHaT BCKTOPOB K YIUIOB MCXKAY IMPAMBIMU W IINIOCKOCTAMH, BBIYHCIICHUC
74 pEIIeHHIO 3a1ay. paccTossHUH OT TOYKM [0 IUIOCKOCTH, B IIEJIOM, Ha

IIPUMEHEHUE  BEKTOPHO-KOOPAMHATHOIO  METONA  IpH
peleHun.




KoopaunatHo-
BEKTOPHBI  MeETON  MpH
pEIIeHN: TeOMETPHIECKUX

Pemarts TCOMECTPUYCCKHUE 3aJladyid Ha BBIYHCIICHUC
YIUIOB MCXKAY MNPAMBIMU W IINIOCKOCTAMH, BBIYHCIICHUC
paCCTOSIHI/Iﬁ OT TOYKHM JO0 IINIOCKOCTH, B IICJIIOM, Ha

https://resh.edu.ru/subject/17/11/

75
3azad. MPUMEHEHUE  BEKTOPHO-KOOPJMHATHOTO MeEToja IpH
peLIeHNN.
C Pemarp reomerpryeckue 3aaud Ha BBIYUCIIEHUE https://resh.edu.ru/subject/17/11/
KaJsIpHOE
P VIJIOB MEXAY HOPSAMBIMH M IIOCKOCTSIMH, BBIYHCIICHHE
MIPOU3BECHNE IBYX .
76 paccTosHUIl OT TOYKM [0 IUIOCKOCTH, B LEJIOM, Ha
BEKTOPOB Yepe3 KOOPAMHATHI
MpPUMEHEHHE  BEKTOPHO-KOOPJMHATHOTO  MeToja Ipu
BEKTOPOB.
peLIeHNN.
Pemarp reoMeTpuueckue 3amadyvl Ha BBIYHCICHUE https://resh.edu.ru/subject/17/11/
CgoiicTBa YIJIOB MEXIY MNPSAMBIMA U IJIOCKOCTSIMH, BBIYHCIICHHE
77 CKaJISIPHOTO TPOM3BEACHHUA PACCTOSHUNH OT TOYKH JIO0 IUIOCKOCTH, B I€JIOM, Ha
BEKTOPOB. NPUMEHEHHE  BEKTOPHO-KOOPAMHATHOIO  METoJa  IpHU
pelIeHn .
Pemate reomeTpuueckue 3aayd Ha BBIYMCIIEHHE https://resh.edu.ru/subject/17/11/
[Ipumenenue VIJIOB MEXAY HOPSAMBIMH M IJIOCKOCTSIMH, BBIYMCIICHHE
78 CKaJISIPHOTO TPOM3BEICHHUA PACCTOSHUNH OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha
BEKTOPOB K PEUICHHIO 3a/1a4. = TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO  METOAa  IpHU
peLIeHn .
3amaBaTh IUIOCKOCTh YPaBHEHHEM B JI€KapTOBOH https://resh.edu.ru/subject/17/11/
YpaBHeHne
CHUCTEME KOOpMHAT.
79 IIJIOCKOCTH, YEPE3 CKaIAPHOE
MIPOM3BE/ICHIE BEKTOPOB.
PemaTte reomerpuyeckue 3ajaud Ha BBIYHCIECHUE https://resh.edu.ru/subject/17/11/
VIJOB MEXAY HOPSAMBIMH M IIOCKOCTSIMH, BBIYHCIICHHE
Brruucnenue .
paccTosHUMl OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
80 KOCHMHYyCa  yria  Mexnay

BEKTOPAMHU.

IIPUMEHEHUE  BEKTOPHO-KOOPAMHATHOIO  METONA  IpH
peLieHun.




IIpumeHeHue
KOCHHyCa  yIila  MEXIy

Pemarts TCOMECTPUUYCCKHUE 3adadyd Ha BBIYHCIICHHC
YIJIOB MCXKAY MNPAMBIMU W IINIOCKOCTAMH, BBIYHCIICHUC
paCCTOSIHI/Iﬁ OT TOYKHM JO0 IINIOCKOCTH, B IICJIIOM, Ha

https://resh.edu.ru/subject/17/11/

81 MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO MeEToja IpH
BEKTOpaMH K  PELICHUIO
pelIeHuy.
3ajad.
CB00OHO OTIEPUPOBATH MOHITHUSMH, CBI3aHHBIMH C https://resh.edu.ru/subject/17/11/
% JBrKeHus JIBIDKEHHEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA ABUKCHUI.
MIPOCTPAHCTBA.
Jloka3pIBaTh TEOMETPUIECKHE YTBEPKICHUSI. https://resh.edu.ru/subject/17/11/
83 OTto0pakeHwUsl.
BrImonHATh M300paskeHrsT MHOTOTPAHHUKOB U TEl https://resh.edu.ru/subject/17/11/
34 JBrokenns W BpamieHHsd IpH NApaJIENBHOM IEPEHOCEe, LEHTPAIBbHOU
paBeHCcTBO QuUryp. CUMMETPHH, 3epKaJbHON CHMMETPHH, TPU TIOBOPOTE BOKPYT
NpSMOi, TpeoOpa3oBaHusl MoI00usI.
BrImonHATh 300paskeHrsT MHOTOTPAHHUKOB U TEl https://resh.edu.ru/subject/17/11/
35 O6une CBOMCTBA | BpallleHHsI IpH MapauIeIbHOM IEPEHOCe, LEHTPAIbHOU
JIBYDKEHUH. CUMMETPUH, 3epKaIbHOH CUMMETPHUH, IIPU IIOBOPOTE BOKPYT
psMOi, TpeoOpa3zoBaHusi MoI00usI.
. BeimonHaTh M300paxkeHus MHOTOTPAHHUKOB U TeJ https://resh.edu.ru/subject/17/11/
Bunnl JBYDKCHUM .
. BpallleHUs NpU TNapajuleJbHOM IE€PEeHOCE, LEHTPATbHON
napaieIbHbIH HEPEeHocC, .
CUMMETPHH, 3epKaJbHON CHMMETPHH, IPU TIOBOPOTE BOKPYT
86 LIEHTpaIbHasA CUMMETpUS, .
npsAMOi, MpeoOpa3zoBaHus Moao0usl.
3epKabHas CUMMeETpHS,
MTOBOPOT BOKPYT MPSIMOH.
87 Nzobpaxenue N3o00paxarh  u3ydaembie (UIYPHI, BBIMOJHATH https://resh.edu.ru/subject/17/11/

NPOCTPAHCTBEHHBIX (PUTYD.

(BBIHOCHBIE) TUIOCKHE YEPTEeKHM W3 PHUCYHKOB IIPOCTHIX




00BEMHBIX (UTYpP: BUA CBEpXy, COOKY, CHHM3Y, CTPOHTH
CEUYCHUS TeJl BPAICHUSL.

Nzobpaxare  wm3ydaembie (UTYpBHI, BBITOIHATH https://resh.edu.ru/subject/17/11/
38 HapannenbHast (BBIHOCHBIE) TUIOCKHE YEPTEeKH W3 PHUCYHKOB IIPOCTHIX
npoeKnus GUrypsl. 00BEMHBIX (UTYpP: BUA CBEpXy, COOKY, CHH3Y, CTPOHTH
CCUEHMSI TEJl BPAILCHUSL.
Uzobpakarb  w3y4yaemble (QUTYPBI, BBIMOJIHSTDH https://resh.edu.ru/subject/17/11/
39 U3o6paxenne (BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PHCYHKOB MPOCTHIX
TUTOCKHX (PUTYD. 00BEMHBIX (UTYpP: BUA CBEpPXy, COOKY, CHM3Y, CTPOMTH
CEYEHHS Tell BpalleHHs..
[ToBTOpEHHUE, [Ipumenars reoMerpudeckue (akThl TSl pemIeHUs https://resh.edu.ru/subject/17/11/
90 00o01eHme U CTEepeOMETPUYECKHX 3a]ad, IMPEeaIoaraoluX HECKOIbKO
CUCTEMAaTH3allks 3HAHUM 1O | IIaroB pelIeHHs, €CIHM YCJIOBHsS MPUMEHEHUS 33JaHbl B
TeMe «BeKTopb» SIBHOH M HESBHOU (hopme.
r [IpumenaTs reomeTpudeckre (QaKThl JUIS PEIICHUSI https://resh.edu.ru/subject/17/11/
€OMETPUYECKUE
P CTEepEOMETPHUECKUX 3ajad, MPEanojararoixX HECKOJIbKO
91 3aJa4yl  Ha  [PUMEHEHHE
[IaroB PELICHUs, €CIM YCJIOBUS NPUMEHEHMs 33JaHbl B
JIBUDKEHMUSL. . .
SIBHOW U HEsBHOU (opMme.
BrImonHAT  M300paXKeHHss MHOTOTPaHHUKOB U TeJ https://resh.edu.ru/subject/17/11/
9 IIpeoOpasoBanus BpallleHUsl TpH TapajuleIbHOM IE€PEHOCE, LEHTPAIbHON
nogo0us. CUMMETPHH, 3epKaJbHON CHMMETPHH, PU TIOBOPOTE BOKPYT
MpsIMOH, MpeoOpa3oBaHus MOJ00HS.
BrImonHAT M300paXKeHHss MHOTOTPaHHUKOB U TeJ https://resh.edu.ru/subject/17/11/
93 lpsivass 1 cdepa BpalleHUs] MpU NapajUIebHOM IEPEHOCE, LEHTPaIbHOU
Oiinepa. CUMMETPUH, 3epKaIbHOH CUMMETPUH, IIPU IIOBOPOTE BOKPYT
MPsIMOH, MpeoOpa3oBaHus MOJO0HS.
BeimonHsaTh  M300paXkeHUss MHOTOTPAHHUKOB U Tell https://resh.edu.ru/subject/17/11/
94 Teopema Menenast 1 | ppamenns npu TapalelbHOM IepeHOCe, ILEHTPAIBHON
Uessbl. CUMMETPUH, 3epKaIbHOH CUMMETPUH, IPU IIOBOPOTE BOKPYT
psAMOi, MpeoOpa3zoBaHus moao0ousl.
Kourpoabnas [IpuMeHATP DOJyYEHHBIE 3HAHUS HA IPAKTUKE: K https://resh.edu.ru/subject/17/11/
OHTPOJILHASA
95 padora mo Teme CpaBHUBATb, AaHAJM3UPOBAaTh M OLECHMBATh pEaJIbHbIC P

CUTyalluu, IIPUMCHATH HU3YYCHHBIC IIOHATHA, TCOPEMBI,

padora




«BekTopbl.
JBu:kenune»

CBOICTBa B TIpoOIlecCE€ IMOWCKA pEmIeHUs] MaTeMaTHYeCKH
c(hopMyJIMPOBaHHOW MPOOJIEMBI, MOJCIMPOBATh PEAbHBIC
CUTYaIliH Ha SI3bIKE TEOMETPHH, UCCIIEA0BATH TOCTPOSHHBIE
MOJICTIM C WCIIOJIb30BAHUEM T€OMETPUYCCKUX MOHITUH W
TeopeM, ammapara anredpspl, pemaTs MPaKTHIecKrue 3a/1auH,
CBSI3aHHBIE C HAXOXKJIEHNEM T€OMETPUIECKIX BETHMIMH.

96

97

98

DJunc.
Kanonnueckoe  ypaBHeHHe
3JUTUIICA.

lunepOouna.

Kanonnueckoe
ypaBHEHUE TUIIEPOOJIBI.

[Tapaboua.
Kanonnueckoe ypaBHeHHE
napaboJIbL.

HpI/IMCHﬂTL IMMOJIY4YCHHBIC 3HAaHUA Ha IPAKTUKE:
CpaBHMBaTh, AaHAJIM3UPOBATh M OICHUBATH peaTbHBIC
CHTyalli{, IPUMEHATh W3YYCHHbIC IOHSITHUS, TEOPEMBI,
CBOICTBA B TIpOIlECCE€ TIOMCKA PEUICHUS MaTeMaTHYECKH
c(hopMyITMpOBaHHOW MPOOIEMBI, MOJEINPOBATh pPeallbHbIC
CHUTYaIl{ Ha S3bIKE T€OMETPHH, HCCIIEIOBATh TOCTPOCHHBIE
MOJIENIM C HCIOJIb30BAHUEM TI'€OMETPHUCCKHX TOHSATHH U
TeopeM, arnmapara ajaredpbl, pelraTs MPakTUIEeCKUe 3a1a4H,
CBSI3aHHBIC C HAXOKICHHEM I'€OMETPUYECKHUX BEJIMYHH.

[IpuMmensTs momy4yeHHBIE 3HAHUS Ha IPAKTHKE:
CpaBHUBaTb, AaHAJU3UPOBAaTh M OLEHHUBATh pEAJIbHBIC
CUTyallud, TPUMEHITh W3YUYCHHBIE TOHSTHS, TEOPEMBI,
CBOWCTBA B TIPOLIECCE IIOMCKA PELICHHS MaTeMaTHYECKH
chOopMyYIHPOBAaHHON NMPOOJIEMBI, MOAEIMPOBATH PeasIbHBIE
CUTYallMH Ha SI3bIKE T€OMETPUH, UCCIIEA0BATH TOCTPOSHHbBIE
MOJIEJI C HCIIOJIb30BAHUEM T€OMETPUYECKHX MOHITUH WU
TeopeM, arnmnapara ajaredpbl, pemars NPakTHIEeCKUe 3a1a4H,
CBSI3aHHBIE C HAXOXIEHHEM I'€OMETPUYECKUX BEJIUYHH.

[IpuMeHsITh MONyYCHHBIC 3HAHHWS HA MPAKTHKE:
CpaBHMBAaTh, aHAJIMU3UPOBATL U OLCHHUBATL PCAJILHBIC
CUTyaiuu, IIPUMCHATH HU3YUYCHHBIC IIOHATHA, TCOPEMBI,
CBOICTBa B TIpOIlECCE€ ITOMCKA PEIICHUS MaTeMaTHYCCKH
chopMyTUpPOBaHHON MPOOIEMBI, MOJICITUPOBATh pPeaTbHBIC
CUTyalluu Ha A3BIKE T'€OMETPHH, UCCIICA0OBATH ITOCTPOCHHBIC
MOJICTIM C WCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHH W
TEeopeM, anmnapara ainreOpsbl, peliaTh MPaKTHIECKUE 3a/1a4H,
CBA3aHHBIC C HAXOXKACHUEM I'COMCTPHUUICCKUX BEJIIMYMUH.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




3amaun c Pewate 3a1aun Ha JIOKa3aTeIIbCTBO https://resh.edu.ru/subject/17/11/
99 MPAKTHYECKAM MaTeMaTHYCCKUX OTHOIIICHUH u HaxO0X/JICHUE
COJZIep’)KaHUEM. TEOMETPHYECKUX BEITHMIHH.
UccnenoBarensckue [IpuMeHATH TporpaMMHBIEC CPEICTBA B DJICKTPOHHO- https://resh.edu.ru/subject/17/11/
100 3ala4yl  TEOMETPUYECKOr0 = KOMMYHUKAIIMOHHBIC CUCTEMBI npu peleHuu
Xapakrepa. CTEpPEOMETPUUECKHUX 3a/1a4.
Ucropust  pa3BuTus https://resh.edu.ru/subject/17/11/
CTEepEeOMETPHH KaK HAyKH H
. Nmers mpencraBieHuss 00 OCHOBHBIX —JTarmax
eé¢ pomp B  Pa3BUTUHU N
101 pa3BUTUS KaK COCTaBHOW YacTH (yHIAMEHTa pPa3BHTHUS
COBPEMEHHBIX HWH)KEHEPHBIX .
TEXHOJIOTHH.
u KOMITBIOTEPHBIX
TEXHOJIOTUM
[ToBTOpEHuE, https://resh.edu.ru/subject/17/11/
0000meHne u [IpuMeHATh TporpaMMHBIE CPEACTBA U IIEKTPOHHO-
102 CHUCTEMAaTH3alMsl 3HAHUM 110 = KOMMYHHUKallHOHHBIE CUCTEMBI IpH peueHun

TEMC «CTCpeOMeTpPI‘IeCKI/Ie
3agadymn»

CTCPCOMCTPUICCKUX 3a/1aY.
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