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NINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO NPEOMETA

I/IBY‘IGHI/IG Kypca npeamnojaaracT JOCTUKEHNE BbIITYCKHUKAMU CTaleefI IIKOJIbI CJICAYIOMHNX JIMYHOCTHBIX, MECTANIPECAMCETHBIX U IPEAMETHBIX PE3YJIbTATOB.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA yqe6Horo npeameTta

— OpueHTranus oO0yJaromuxcs Ha JOCTIKECHUE JIMIHOTO CYACTBSI, PEANN3AIII0 IO3UTHBHBIX XKU3HEHHBIX MEPCIEKTHB, HHUIIMATHBHOCTh, KPEATHBHOCTh, TOTOBHOCTD H
CIOCOOHOCTB K TMYHOCTHOMY CaMOOTIPEIEIICHHIO, CIIOCOOHOCTH CTABUTH LIEJIN M CTPOUTH JKU3HEHHEIC TUIAHB;

— TOTOBHOCTh M CIOCOOHOCTh 00YYAIOIIMXCS K OTCTAMBAHUIO JITYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTB M CITOCOOHOCTh BBIPa0ATHIBATH COOCTBEHHYIO
MIO3HIUIO TI0 OTHOIIEHHUIO K OOIIECTBEHHO-TIONUTHYECKIM COOBITHSAM IIPOILIOTO W HACTOSIIETO Ha OCHOBE OCO3HAHWS W OCMBICIICHHSI HCTOPHH, TYXOBHBIX IICHHOCTEH U
JIOCTIDKEHUW HAIlleW CTpaHbl;

— TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHHIO B COOTBETCTBUH C OOIICUCTIOBEYSCKUMHE IIEHHOCTSMU U HIeallaMU TPAXKIAHCKOTO
o0miecTBa, MOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPIIICHCTBOBAHHUH;

— MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOMICCTBEHHOW MPAKTHKH, OCHOBAHHOE Ha THAJIOTe KYIBTYD, a TaKKE Pa3INIHBIX
(hopM 0OIIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOCTO MECTA B TIOJIUKYJIBTYPHOM MHPE;

— MPUHATHE NIEHHOCTEH TEMOKPATHH U CONUATBHON COMMIAPHOCTH, TOTOBHOCTh K IOTOBOPHOMY PETYJIHPOBAHUIO OTHOLICHUH B IPYIITIC UK COIIMATBHOM OpTraHU3aIui;
— TOTOBHOCTH O0YYaIOIIUXCSA K KOHCTPYKTUBHOMY YIaCTHIO

B MPHUHATHH PEIICHUN, 3aTPArUBAIOIINX WX IpaBa ¥ MHTEPECH], B TOM YHCJIEC B PA3TUYHBIX (OpMax OOIIECTBEHHONW CaMOOPraHM3alluy, CaMOYIIPaBIICHHs, OOIIIECTBCHHO
3HAYMMOM JIEATCITHHOCTH;

— TPHUBEPKEHHOCTh HICSIM WHTEPHAIOHAIN3MA, APYKOBI, paBEHCTBA; BOCHHTAHWE YBAKUTEIHFHOTO OTHOIICHHWS K HAIMOHAJIHHOMY ITOCTOWHCTBY JIOACH M HX
9yBCTBaM;

— IPUHATUC OGH.[B‘ICHOBC‘ICCKI/IX HeHHOCTeﬁ, T'OTOBHOCTH U CHOCOGHOCTI/I BCCTU AUAJIOT C APYTUMMH JIIOJAbMU, TOCTUTaTh B HEM B3aWMMOIIOHMMAaHUA, HAXOAUTb OGHII/IC
eI U COTPYIHUYATE JUTS UX JTOCTVKEHIIS,

— TPUHATHE TYMaHUCTHYECKUX IEHHOCTEH, 0CO3HAHHOE, YBAXXHUTEIFHOE U JOOPOXKETaTeIFHOE OTHOIIICHNE K JPYTOMY YEIOBEKY, €T0 MHEHHIO, MHPOBO33PEHUIO;

— (opMupOBaHHE HPABCTBEHHON MO3MIIUKM, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY MOBEICHHUS, OCHOBAHHOTO Ha YECTH, JOJre, CIPaBEIIHUBOCTH,
MUIIOCEPINH U JPYKEITIOOHH;

— TOTOBHOCTH OOYYaIOIIMXCSA K TPYAOBOU MPOQPECCHOHATHHON NEATETHHOCTH KaK K BOZMOXXHOCTH yYacTHs B PEIICHHH JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBECHHBIX
npobiem;

— (usHueckoe, 3MOIMOHATBLHO-TICUXOJIIOTHYECKOE, COLMANIbHOE OJyiaronoiyyre OOydYaroUIuXcs B JKM3HHM O0pa3oBaTeNbHONW OpTraHU3alliM, OIIYIICHHE JETbMHU
(u3UIecKo, ICUXOTOTHIECKOH U HH(POPMAITOHHON O€30IaCHOCTH U IICUXOJIOTHIECKOTO KOM(OPTa;

— ¢(hOpMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKM MaTeMaTHKH W OOIIECTBEHHOH MPAKTHKH ¢
IIPUMCHCHUS,;

— OCHOBBI CAMOPA3BUTHUS M CAMOBOCITUTAHHSI B COOTBETCTBHH C OOLICUEIIOBEYSCKUMHY LIEHHOCTSME U UICAIAMH T'PasKIaHCKOrO OOIIECTBa; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSTEIBHON, TBOPUECKON M OTBETCTBEHHOH JACATEIFHOCTH C TPUMEHEHUEM METOIOB MATEMATHKH;

— TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIEC CaMOOOPa30BaHMIO HA MPOTSKCHHUH BCEH JKU3HM, CO3HATEIHLHOE OTHOLICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEUTHOHN MPO(peCcCHOHATBHOM U OOMICCTBEHHOM AEATSIFHOCTH Ha OCHOBE Pa3BUTON MOTHBAIIMU YICOHOW AEATEIHHOCTH W JTHIHOCTHOTO
CMBICIIa M3YYCHHS MaTEMATHUKH, 3aHHTEPECOBAHHOCTH B MPHOOPETCHUN W PACIIUPESHIH MAaTEMAaTHICCKUX 3HAHUI U CIIOCOOOB NEWCTBHI, OCOZHAHHOCTH B MOCTPOCHHUH
MHIUBHUyaTbHOW 00pa30BaTeNbHON TPAGKTOPHN;

— OCO3HaHHBIN BEIOOp OymyIIell mpodeccuu, OPHEHTHPOBAHHON Ha MPUMEHEHUE MAaTEMAaTUYeCKUX METOMIOB U BO3MOXHOCTEH pean3aliui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB; OTHOIICHHE K TPO(HECCHOHANEHON IEATETPHOCTH KaK BOZMOXHOCTH YUaCTUs B PEIICHUHU JIMYHBIX, OOMECTBEHHBIX, TOCY/IapPCTBESHHBIX, 00IIIe-

HAIIMOHATBHBIX POOJIEM;



— OTBETCTBEHHOE OTHOIICHHE K YUICHHUIO, CIOCOOHOCTh W TOTOBHOCTH OOYYAIONMIMXCS K CaMOOOPa30BaHMIO, CAMOPA3BUTHIO H CaMOpPEAIN3allid Ha OCHOBE OCO3HAHHOM
MOTHBALIUU y4eOHOU

JESITeNbHOCTH, JINYHOCTHOM HAINpaBJICHHOCTH Ha HM3yYCHHE W IIO3HAHHE TEOMETPHH, IOCTPOCHHE WHAWBUAYaIbHOH 00pa3oBaTENFHON TPAaCKTOPHH IIOBBIIICHHS
TeOMETPHUYECKOM KYIBTYpHI;

— c(OPMHUPOBAHHOCTD MPEACTABIEHUI O F€OMETPUHU KaK YacTH OOIIeUeIOBEYEeCKON KyIbTYphl, YHUBEPCATLHOM SI3bIKE HAayKH, MO3BOJIAIOLIEM OIMUCHIBATH U U3y4aThb
peabHBIC IPOIIECCH

U SIBIICHUS;

— c(opMHUPOBAHHOCTH Y OOYYAIOIINXCS TO3HABATEIBPHOW aKTUBHOCTU U JIFOO03HATEIBHOCTH, OCHOB JIOTHYECKOTO, AITOPUTMUIESCKOTO, BEIYUCIUTEIIEHOIO MBIIICHUS 1
MPOCTPAHCTBEHHOTO BOOOPAKEHHS,;

— c(OPMHPOBAHHOCTH IMPOYHOTO M CO3HATEIHFHOTO OBJIAICHIS YIAITIMICS CHCTEMON TeOMETPHUSCKUX 3HAHUH U YMEHUI;

— c(hopMHUPOBAaHHOCTH YMEHHI TPUMEHSTH MOIyUYEeHHBIE 3HAHUS [P PELICHUH 33124 Pa3IMIHOTO YPOBHS CIIOKHOCTH;

— c(hopMHUPOBAaHHOCTH YMEHHIA apTyMEHTHPOBAHHO 0OOCHOBHIBATh YTBEPKIIEHHS JIOTHUYECKOTO, KOHCTPYKTUBHOTO U BBIUMCIIUTEIBHOTO XapaKkTepa.

MeTanpeaMeTHble pe3yJbTAThl 0CBOEHHS YUeOHOT0 NMpeaMeTa

MeranpeaMeTHbIC pe3yJIbTaThl MPEACTABICHBI TPEMsI IPYIIITIaMA YHUBEPCAIBHBIX yUeOHBIX aercTBuil (YVY [).

1. PerynsiTuBHBIe yHHBepcaJbHbIe yueOHbIe AeiicTBUSA

BpinycKHMK HAYy4YHUTCH:

— CaMOCTOSITEIILHO OIPENeNATh 1€, 3alaBaTh MapaMeTpbl U KpUTEPUH, [10 KOTOPBIM MOXHO OIIPENENINUTh, YTO Leb JOCTUTHYTA;

— OLICHMBATh BO3MOXKHBIE IOCIEICTBUS JOCTIDKEHHS IOCTABICHHON LIENU B JESTENLHOCTH, COOCTBEHHON >KU3HM M XU3HU OKPYXKAIOLIUX JI0JEil, OCHOBBIBAsICH Ha
COO00PaXCHUSIX ITUKU U MOPAIIH;

— CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3aJa9l B 00pa30BATEILHOMN NIESTEIHHOCTH U )KU3HEHHBIX CUTYaIlUsIX;

— OLICHUBATL PECYPChI, B TOM YHCJIC BPEMS U APYTrU€ HEMATCPHUATIbHBIC PECYPCHI, HGO6XOI[I/IMI>I€ JJI1 JOCTUXKCHUS MOCTaBJICHHOM Ji(SA)0%

—_— BI)I6I/IpaTI> IMIyTh JOCTHXKCHUSA LICIIN, TNTAHUPOBATH PEIICHNUEC MMOCTABJICHHBIX 3a/ia4, OITUMU3UPYS MAaTCPUAJIbHBIC U HEMATCPHUATIbHBIC 3aTPAaThI;

— OpTaHU30BBIBATH AP PEKTUBHBIN ITIOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTIKEHHS TIOCTABICHHOHN LIENH;

— COIIOCTABJIATH IIOJY4YEHHBIN PE3yJIbTAT IEATEIBHOCTHU C IOCTABIEHHOM 3apaHee LEIbIO.

2. Ilo3HaBaTe/IbHbIE YHHBepPCcAJIbHbIE yueOHbIe qeiicTBUsA

BpinycKkHMK HAy4YUTCH:

— HWCKATh ¥ HAaXOIUTHh OOOOIICHHBIE CIIOCOOBI PEIICHHUS 3a1ad, B TOM YHCIE OCYIIECTBIATH Pa3BepPHYTHIA MH(POPMAIIMOHHBIN ITOMCK W CTAaBUTh Ha €r0 OCHOBE HOBEIC
(y4ueOHBIC ¥ TIO3HABATENLHBIC) 33/1a4H;

— KPHUTUYECKU OIICHUBATH M MHTEPIIPETUPOBATH HH(POPMAIIHIO C pa3HBIX MO3UINHA, pacIIO3HABATH U (PUKCHPOBATH IIPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOUYHHUKAX;

— HCIIONB30BaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTHUECKUE CPEACTBA AJIS NPEACTaBICHUs CYIIECTBEHHBIX CBs3€il U OTHOILIEHUI, a TaKkKe MPOTHUBOPEUUH, BBISIBICHHBIX B
MH(QOPMAIIMOHHBIX HCTOYHHUKAX;

— HaxXOAWTh U MPUBOAUTH KPUTUYECKHE apTyMEHTHI B OTHOIIEHUHU JIEHCTBUI U CY)KIEHUH APYroro; CIOKOHHO M Pa3yMHO OTHOCHUTHCS K KPUTHUYECKUM 3aMEYaHUSIM B
OTHOUIEHUH COOCTBEHHOTI'O CYXJICHHs, pACCMAaTPUBATh UX KAK PECypCc COOCTBEHHOI'O Pa3BUTUS;

— BBIXOJUTH 38 PAMKH Y4€OHOTO MPEAMETa U OCYIIECTBIISTD IeJICHANIPABICHHBII TONCK BO3MOXKHOCTEH JUISI IIMPOKOTO TIEPEHOCA CPENICTB U CIIOCOOOB ACHCTBHS;

— BBICTpanBaTh HHANBHAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYEHHSI CO CTOPOHBI APYTHX YUYACTHUKOB U PECYPCHBIC OTPaHMUCHHUS;

— MEHATh U yAEP>KUBATh pa3Hble NO3ULMH B TO3HABATEILHON JA€ATEIbHOCTH.

3. KomMyHnKaTHBHbIE YHHBepPCcAJIbHbIE y4eOHbIe NelicTBUsI

BbinycKkHHMK Hay4YuTCs:



— OCYIIECTBIIATH JEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIBIMU (KaKk BHYTPU 0Opa3oBaTeNbHONW OpraHU3aLlUM, TaK M 3a €€ HpenesaMu),
noJ0upaTh NapTHEPOB ISl JETI0BOM KOMMYHUKAIMK UCXOAS U3 COOOpaKeHUH pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE JIMUHBIX CUMIIATUI;

— IIpU OCYIIECTBIEHHH TPYMIOBOH pabOTHl OBITh Kak pPYKOBOAWTENEM, TaK M WIEHOM KOMAaHABI B pa3sHbIX pPONSX (TeHepaTop WAeH, KPHUTHK, HCIIOIHHUTEND,
BBICTYTIAFOIMH, 9KCIIEPT U T. 11.);

— KOOPJAMHUPOBATH U BBINOIHITE paOOTy B YCIOBHUSIX PEalbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMOIeicTBUS;

— pa3BepHYTO, JJOTMYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCHOJIb30BaHUEM aIeKBATHBIX (YCTHBIX U MMHCEMEHHBIX) A3BIKOBBIX CPECTB;

— pacrmo3HaBaTh KOH(MINKTOTEHHBIE CUTYallUH M MPEAOTBPAIaTh KOH(MIMKTHI 10 UX aKTHBHOMU (ha3bl, BEICTpAaHBaTh JEJOBYI0 U 00pa30BaTeNbHYI0 KOMMYHHKALHIO,
n30erast TMYHOCTHBIX OLIEHOUHBIX CYXICHUH;

— CaMOCTOSITEJIFHO CTaBHTh LIEJIM Y4eOHOM, MCCIIeI0BaTeIbCKON M ITPOEKTHOH JeATeIbHOCTH, IIAaHNPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U OLIEHUBATh ydeOHbIE
JEeHCTBUS B COOTBETCTBHH C TIOCTABICHHOHN 3aJadell M YCIOBUSIMU €€ BBIITOTHEHNS;

— CaMOCTOSITENbHO IUIAaHMPOBAaTh AJIbTEPHATHBHbIC IIyTH IOCTHXKCHUS LieNell, OCO3HAHHO BBIOMpATh Haumboiee 3(PQPEKTUBHBIC CHOCOOBI peIIeHUS YYEOHBIX U
MIO3HABaTEIbHBIX 33/1a4;

— HaXOIUTh HEOOXOAMMYIO0 MH(OPMALHIO0, KPUTUYECKH OLEHMWBATH M MHTEPIPETHPOBATH MHPOPMALHUIO B Pa3MYHBIX HCTOYHUKAX (B CHPaBOYHHKAX, JIUTEpAType,
HuTepHete), NpeacTaBiIiaTh UHGOPMALIUIO B Pa3IHUHOM (popMe (cioBecHOH, TaOIUYIHOM, Tpadudeckoil, cHMBOIMYECKOil), 00pabaThIBaTh, XpaHUTh

U NepeaBaTh HH(OPMAIUIO B COOTBETCTBUH C IIO3HABATEIBHBIMH WM KOMMYHHKATUBHBIMH 33Jja4aMH;

— OCYILIECTBIIATH O3HABATENBHYIO, yI€OHO-HCCIIEIOBATENBCKYIO H IPOEKTHYIO IESTEIFHOCTD, Pa3peImaTh IPOOIeMBl; OCYIIECTBISTH CAMOCTOATEIbHBIIN TOUCK METOIOB
pelIeHNs MPaKTHUECKNX 3a/ad, IPUMEHSTh Pa3IHIHbIE METOIbI TIO3HAHNS;

— TNPOAYKTUBHO OOLIATHCS M B3aMMOJICIICTBOBATh B IPOLIECCE COBMECTHOM NESATENBHOCTH, YUUTHIBATh MO3ULUH APYTUX YYACTHUKOB JESTEIbHOCTH, 3((EKTHUBHO
paspemaTh KOH(QIHKTHI;

— BIIAJICTh S3BIKOBBIMH CPECTBAMU — SICHO, IOTHYHO M TOYHO M3J1araTh CBOIO TOYKY 3PEHUS, NCIONb30BaTh a/ICKBATHEIE S3BIKOBBIE CPEIICTBA,

— BJIaJIeTh HAaBBIKAMHU ITO3HABATEIBHON pe(IeKcHu Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBHM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTaTOB M OCHOBAHUH, TPaHUI]
CBOETO 3HAHUS U HE3HAHMU,

HOBBIX TI03HABATENbHBIX 3a/1a4 U CPEACTB UX JOCTIKECHUS;

— CaMOCTOSITETIBHO CTaBHUTh IENH Y4eOHOM, MO3HABATEIbHOM, NCCIIEI0BATENBCKON AEATEIPHOCTH; OCO3HAHHO HAXOIWThH aIbTCPHATUBHBIC U Hanbonee 3(pQeKTUBHbBIC
CIIOCOOBI UX JOCTIIKCHHUS;

— pacro3HaBaTh Ha YepTeKax, MOAEIAX M B peabHOM MHPE TeOMETPHUECKHE (UTYPHI;

— IPUMEHSATh U3YUCHHBIE CBOHCTBA T€OMETPHUCCKUX (PUryp U (HOpMyIn AJIs peIICHUSI TEOMETPHUCCKHX 3aau C MPAKTHUECKUM COZEPKaHUEM;

— c031aBaTh MPOOJIEMHBIC TEOMETPUUYECCKHUE CHUTYAILlMH M TUIOTETHYECKH BBIABUIATh MYTH MX Pa3peIICHHs C MPHUBJICUYCHHEM aireOphl U MaTEeMaTHYECKOTO aHaNW3a,
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

— NPUMEHATh UHAYKTUBHBIC U JCTYKTUBHBIE METOMBI PACCYKJCHUI NPU JOKA3aTEIbCTBE TEOPEM U PELICHUH 3a/ay;

— IPEACTABIATh HHPOPMAIIHIO B CIIOBECHOH, Tpadudeckoii, TaOMIMIHON, CHMBOINIECKON (opMe;

— BOCIPHUHHUMATh F€OMETPUUECKUE MOHATHS KaK BaKHEHIINE MATEMaTUIECKUE MOAEIH PEANIbHBIX MPEAMETOB, O3BOJIIOIIUE OMUCHIBATD U U3y4YaTh Pa3Hble MPOLIECCHI
U SIBJICHUS peallbHOr0 MUPA; IOHUMATh BO3MOXKHOCTH aKCHOMAaTU4ECKOTO IIOCTPOSHHS Kypca T€OMETPUH.

NMpeamMeTHble pe3yrnibTaTbl OCBOEHUS yqe6|-|oro npeameTta

Brimyckauk B 10—11 xmaccax wayuumcs ma yenyonewnom ypoere (Ui YCICNTHOTO MPOJOJDKEHHsI 00pa30BaHMS IO CIEIUAIBHOCTSM, CBA3aHHBIM C IMPUKIIAIHBIM
HCIIOJIb30BAHUEM MAaTEMaTHKH )

DJieMeHTHI TEOPUU MHOKECTB H MAaTeMATH4YeCKOIl JIOTHKH

— CB00OIHO OIEPHPOBATHITOHATHSIMU: YTBEP)KICHUE, OTPUIIAHNE YTBEPKACHHS, ICTHHHBIC U JIOXKHBIC YTBEP)KICHHS, IPUINHA, CJICACTBHE, YACTHBIN CITydail 00IIero
YTBEPXKACHUS, KOHTPIIPUMED;



— IPOBOAXTH TOKa3aTeNbHEBIC PACCYKICHUS sl 000CHOBAHUS HCTUHHOCTH YTBEP KICHHUH.

B noeceoneenoil scuznu u npu uzyueHuu Opyzux npeomMemos:.

— IPOBOAXTH JOKa3aTeNbHBIC PACCYKICHHS B CUTYaIlUAX [TOBCEIHEBHOMN JKU3HM, IIPH PELICHUH 3a7a4 U3 APYTHX IIPEIMETOB.

I'eomerpus

— Bnagets reoMeTprUueCKUMU MOHATUAMU NPU PELICHUH 33/1a4 U TPOBEACHUN MaTeMaTHYECKUX PACCYKACHUM;

— CaMOCTOSITENbHO (OPMYTHUPOBATH ONPEAEIEHHS] T€OMETPUICSCKUX (UTYp, BBIABHTATH TUIOTE3Bl O HOBBIX CBOWCTBAX W NPH3HAKAX T'C€OMETPHUIECKUX (QUTYP H
00OCHOBEIBATh WJIM OIIPOBEPraTh MX, 0000MIATh WM KOHKPETH3UPOBATh PE3YIbTaThl HAa HOBBIX KJIAccax (pUryp, MPOBOIUTH B HECIOKHBIX CIyYasX KIIACCH(DUKAIHIO
(uryp 1o paznMYHBIM OCHOBAHUSIM;

— UCCIIEIOBATh YSPTEKH, BKIIOYAst KOMOMHAIMH (QUTYp, U3BJICKATh, HHTEPIPETUPOBATH U IPEOOPA30BHIBATE HH(GOPMAIUIO, MIPEACTABICHHYIO HA YePTEIKAX;

— pemIaTh 3a4a4l TEOMETPHUYECKOTO COACPIKaHMs, B TOM YHCJIE B CUTYallHsIX, KOTJa alTOPUTM PEIICHUS He CIIeAyeT SBHO U3 YCIOBHS, BHITOIHATH HEOOXOIUMEIE IS
pelleHus 3a1a4u JOMOJIHUTEIbHBIE IIOCTPOCHHUS, UCCIIEI0BATh BO3MOXHOCTh MPUMEHEHUS TeopeM U (hopMyI AJisl pelieHus 3a1ay;

— yMeThb (hOpMYyITUPOBATh U JOKA3bIBATH TE€OMETPUUYECKHIE YTBEPIKICHUS;

— BJIaJETh MOHATHSIMH CTEPEOMETPUH: IIPU3Ma, MapaUIeTeuIe ], TUpaMuIa, TETPadIp;

13/1eCh | Jaliee: 3HaTh ONpeesiCHHE OHATHS, 3HATh U YMETh 00OCHOBBIBATh CBOMCTBA (TIPU3HAKH, €CIIH OHU €CTh) MOHSATHUS, XapaKTEPU30BATh CBS3H C APYTHUMHU MOHATHIMH, MPEICTABIIASL
OJHO ITOHATHE KaK

YHacCTh LCJIOCTHOI'O KOMIIJICKCA, UCIIO0JIb30BAaTh IIOHATHE U €TI0 CBOMCTBaA

IIPY TIPOBEJICHUH PACCyKACHUH, J0Ka3aTeIbCTB, PEIICHUH 3a1ay.

— UMETh MPENCTaBICHUS 00 aKCHOMaX CTEPEOMETPUH U CIECJCTBHUSIX U3 HUX U YMETh IPUMEHSTh UX MPH PELICHUH 3a]1a4;

— YMETb CTPOUTDH CEUYECHUSI MHOTOTPAHHHUKOB C MCIIOJIb30BaHUEM PA3IMYHBIX METOAOB, B TOM YHCIIE H METO/Ia CIIE/IOB;

— UMETH MPECTaBICHUE O CKPEIINBAIOMINXCS TPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YTOJ U PACCTOSHUE MEXIy HUMHU;

— IPUMEHATH TEOPEMBI O TTAPAJUIETEHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE MPH PEIICHUH 3334,

— yMeTbh IPUMEHSTh MapajuieJIbHOE IPOSKTUPOBAHUE ISl U300pakeHUs: GUTyp;

— yYMeTh MPUMEHSATH MEPIICHIUKYISIPHOCTH TPSMOH U TUTOCKOCTH IIPH PEIICHUH 337134,

— BIIAJICTh TIOHITUSIMH OPMO2OHATbHOE NPOEKMUPOSAHUE, HAKILOHHbLE U UX NPOeKyuU, YMETh IPUMEHATH TEOPEMY O TpeX MEPIeHINKYIIPax MPH PEIICHIH 33/1aY;

— BJIAJICTh NOHATUAMH PACCMOsSHUE MeHCOY PuUISypamu 8 nRpOCMpancmee, oouull NEPREHOUKYIAP 08X CKPEWUBAIOWUXCA NPAMBIX U YMETh IPUMEHSATh UX NPU PELICHUH
3amad;

— BIIAJICTh TIOHITUEM Y2071 MeHCOY NPSIMOLL U NIOCKOCHIbIO U YMETH TIPIMEHSTD €T0 IIPU PeIICHUH 3a/1a9;

— BJIAJCTh MOHITUSIMH 08Y2PAHHBIU Y201, Y2071 MeNCOY NAOCKOCMAMU, NEPREHOUKYIAPHbIe NA0CKOCMY M YMETh IPUMEHSITh UX IIPH PEIICHIH 33134,

— BJIAJCTh MOHATUSMHY NpU3Md, napaiieienuned ¥ IpUMEHSATh CBOMCTBA MapauieIenuIe1a Py peIeHIHN 3a/1aY;

— BIIAJIETh TIOHATHEM NPAMOY20AbHbIU NApaliefenuned U IPUMEHTh €ro P PelIeHnH 3a/1a4;

— BJIAJCTh MOHITUSIMH NUPAMUOA, BUObI RUPAMUO, DNEMEHMbL NPABUNLHOU NUPAMUOLL U YMETb IPUMEHSATH UX MPU PEIICHNUH 3a/1a4;

— MMETh MPENCTaBICHUE 0 TeopeMe Diliiepa, MPaBUIIBHBIX MHOTOTpaHHUKAX;

— BIIAJIETh TIOHATHEM NIOWAOL NHOBEPXHOCTNU MHO202PAHHUKA N YMETh MIPUMEHATH €ro MPH PELCHUH 3ajiay;

— BJaJICTh MOHATHIME mena spawerust (YUnunop, KoHyc, wap u cghepa), VX cewenuss i yMEeTh IPUMEHSTh WX TIPH PEIICHAH 3a/1a4;

— BJIAJICTh MOHIATUSMH KACamenbhble npamble U I0CKOCMY M YMETh IPUMEHATH UX IIPU PEIICHUH 33/1a4;

— UMETH MPECTABICHUS O BIIMCAHHBIX U OMICAHHBIX chepax v yMeTh MPUMEHATh UX IPU PEIICHUH 3a1a4;

— BIIAJETh MOHATUSAMU 06beM, 00beMbl MHO2OSPAHHUKOS,

men epawenus 1 IPUMEHSATH UX MIPU PEIICHUHN 3a/1aY;

— UMETh MPEACTaBICHUE O pa3BePTKE LMIMHPA U KOHYCA, IUIOIAAHN TOBEPXHOCTH UWJIMHAPA U KOHYCa, YMETh IPUMEHSATh UX MPH PELICHUH 3a/1a4;

— UMETh MPEJCTABICHUE O TUIOMAIU c(hepbl U YMETh MPUMEHSTH €r0 MPU PEIICHUHN 33131,



— YMeTb penraTs 3a1aui Ha KOMOMHAIINYA MHOTOTPAaHHHUKOB W TEJ BPAIICHUS;

— UMETh MPEJICTaBICHUE O IOJJO0UU B IPOCTPAHCTBE U YMETh PEIIATh 33Ja4d Ha OTHOIICHUE 00BEMOB U ILIOMIAACH MTOBEPXHOCTEH OAOOHBIX QUTYP.

B noeceoneenoii scuznu u npu uzyuenuu Opyzux npeomemos:.

— COCTaBJIATH C WCIIOJNB30BAHUEM CBOHCTB T€OMETPHUYECCKHAX (UTYp MaTeMaTHUeCKHEe MOACTH IUIS PEIICHHS 3aJad MPaKTHIECKOTO XapakTepa WM 3a/1ad M3 CMEKHBIX
JUCHHILUINH, UCCIIE0BATh MOIy4YeHHbIE MOAEIH U HHTEPIPETUPOBATh Pe3ysIbTar.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

— BrageTs MOHATUAME 8eKmopbl U UX KOOPOUHAMbL;

— YMETb BBINOJHATH ONEPALUU HaJl BEKTOPAMH;

— HCIONB30BaTh CKAJISIPHOE MPOU3BEACHNE BEKTOPOB MIPU PEILLIEHUHU 3a7a4;

— IPUMEHATH YPaBHEHUE INIOCKOCTH, (POPMYITY PaCCTOSHUSI MEXKIy TOUKaMH, ypaBHEHHE C(hephl IIPH PELICHUH 3a1ad;

— MPUMEHATH BEKTOPBI U METOJT KOOPJIWHAT B IPOCTPAHCTBE MPH PEILICHUH 3a]1ad.

HcTopust MaTeMaTHKH

— MMeTts npeacraBieHne o BKJIai€ BbIIAIOIINXCS MaTEMATUKOB B pa3BUTHE HAYKY;

— TIOHMMAaTh POJIb MaTeMaTHKHU B pa3BUTUU Poccun. MeTh mpeacTaBieHre 00 UCTOPHUECKOM IYTH Pa3BUTHs T€OMETPUH KaK HayKH, OTPOMHOU POJIM OT€UECTBEHHBIX
MaTEeMaTHUKOB B 3TOM Pa3BUTHH.

Memoovt mamemamuxu

— Hcnonp3o0BaTh OCHOBHBIE METO/IbI 1OKAa3aTEeIbCTBA, IPOBOIUTH 1OKA3aTEIbCTBO U BBIIOIHATH ONPOBEPIKEHUE;

— MPUMEHATH OCHOBHBIE METO/IbI PELICHHS MATEMAaTUYECKHX 3a/1a4;

— Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE XapaKTEPU30BaTh KPAacOTy M COBEPLIEHCTBO OKPYKAIOILEro MUpa U MPOU3BEICHUN UCKYCCTBA;

— NPUMEHSTHh NPOCTEHIIME MPOrpaMMHBIE CPEACTBA MU 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBbI NPH PELICHHH MaTeMaTH4YeCKUX 3ajad; — II0Jb30BaThCA
MpUKJIaJHBIMU IIPpOrpaMMaMu U NporpaMMaMi CUMBOJIBHBIX BBIYMCJICHHI JJISI UCCIIEAOBAHUA MaTEMAaTHYCCKUX 00BEKTOB.

Brimyckauk 10—11 knaccoB nonyuum 603mocHOCHb HAYUUMbCA HA Y21yOieHnom ypoeHe (AJsl 00ecrieueHNsT BO3SMOXKHOCTH YCIICITHOTO NMPOAOJIKEHUST 00pa30BaHUsI 110
CHEIHABHOCTSM, CBSI3aHHBIM C OCYIIECTBICHHEM HAYYHOH U MCCIEAOBATENbCKON AEATCIFHOCTH B 00JaCTH MaTEMaTHKA

U CME@XHBIX HayK)

I'eomerpusn

— HWmets mpencraBieHne 00 aKCHOMaTHIECKOM METOE;

— BIIAJICTh MIOHITUEM 2eoMempuieckie MeCma mo4ex 8 HpocCmpancmee N yMETh IPUMEHSTh UX JUISL PEIIeHUs 3a1ay;

— yMETb IPUMEHATH JUIsl PELLIEHUs 3a/1a4 CBOMCTBA IUNIOCKUX U IBYTPAHHBIX YIJIOB, TPEXIPAHHOI'O YIJla, TEOPEMBI KOCUHYCOB M CUHYCOB JUIsl TPEXTPAaHHOTO YIJIa;

— BIIAJIETh TIOHATHEM NEPHEHOUKYIAPHOE ceterue NPu3mMbl U yMETh IPUMEHSTh €ro IPU PEIIeHNH 3a1aY;

— MMEeTh NPEACTaBICHUE O IBONCTBEHHOCTH NPAaBUIbHBIX MHOIOIPaHHUKOB;

— BIIaJICTh MOHITUSIMH YEeHMPAibHoe U NAPALIETbHOe NPOSKMUposanie U IPUMEHATh NX IPU MTOCTPOCHUH CEYEHUH MHOTOTPaHHUKOB METOAOM IIPOCKIINIA;

— MMETh MPEICTaBICHUE O Pa3BEPTKE MHOTOTPAaHHUKA U KpaTYalIlleM MyTH Ha MOBEPXHOCTH MHOIOIPaHHUKA;

— UMETh MPEACTaBICHUE O KOHUYECKUX CEeUEHUSX;

— UMETH NPEJCTaBICHUE O Kacarouuxcs chepax ¥ KOMOMHALIMH TEJl BpAIlEHUS ¥ YMETh IPUMEHSTh UX MPH PEIICHUH 337134,

— IPUMEHSATH IIPH PEIICHUH 33124 (POPMYITy PACCTOSHUS OT TOUKHU JI0 IUIOCKOCTH;

— BJIaJCTh pa3HBIMHU CIIOCO0AMU 3aIaHUS TIPSMOH YPaBHEHUSME U YMETh IIPUMEHSTD TIPU PEIICHUH 3a/1a4;

— NPUMEHATH IIPU PELICHUH 33/1a4 U J0Ka3aTelNbCTBE TEOPEM BEKTOPHBIM METOA U METO/ KOOPAMHAT;

— UMETh IpeJCcTaBIeHne 00 akcuoMax o0beMa, MPUMEHATh (GOpMyIIBEl 0OBEMOB NMPSIMOYTOJIFHOTO MapajUIeNIeNHIeia, IPU3MBI U MUPAMUIBI, TETpadApa MPH PEHICHUH
3aja4;



— MPUMEHSATH TEOPEMbI 00 OTHOLICHUIX 00BEMOB MPH PELICHUH 3a/1ay;

— MPUMEHSATH HHTETPAJT IJIsl BEIYUCICHUS 00BEMOB U TIOBEPXHOCTEH TEI BpaIlleHHsI, BRIYUCICHHS IO CPEPHUSCKOrO Mosica ¥ 00beMa MapoBOro CIIosk;
— HMEeTh MNpEJCTaBICHHE O [BIKCHUSIX B MPOCTPAHCTBE: MapaUIeIbHOM IepPeHOCe, CHMMETPUH OTHOCHUTENBHO IUIOCKOCTH, LEHTPAIbHOM CHUMMETPHH, HOBOPOTE
OTHOCHTEJIBHO MPSIMOM, BUHTOBOH CHMMETPHUH, YMETh IPUMEHSTh UX TIPH PEIICHUH 33/1a4;

— UMETh MPECTABICHUE O TUIOIIAN OPTOTOHATBHOMN MTPOCKIIHNY;

— MMETh MPECTABICHUE O TPEXTPAaHHOM U MHOTOTPAHHOM YTJIe M IPUMEHSATh CBOHCTBA IUIOCKUX YIJIOB MHOTOTPAHHOTO yIiia PH PeLICHUH 3a/1a4;

— MMeTh MPEJCTABICHUS O PeoOpa30BaHUH MOJ00NUS, TOMOTETHH U YMETh IIPUMEHSTh UX TIPH PEIICHUH 33/1a4;

— YMEeTb peliaTh 3a/1a4i Ha IIIOCKOCTH METOIaMH CTEPEOMETPHH;

— YMETh MPUMEHSTH POPMYIBI 00OBEMOB MPH PEIICHUH 33/1a4.

BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

— BriasieTb MOHATHAME 8eKMOpbl U UX KOOPOUHAMbL,

— YMETb BBIMOJHATE ONEPAIMU HaJl BEKTOPAMHU;

— HCIOJIb30BaTh CKAJSIPHOE TIPOU3BEICHUE BEKTOPOB MPU PELICHHH 3a/1a4;

— NPUMEHATH YPaBHEHUE IUIOCKOCTH, (POPMYITY PACCTOSHUS MEXKy TOUKaMH, ypaBHEHHE Cephl TIPH PEIICHUH 33]1ay;

— NPUMEHSATH BEKTOPBI ¥ METOJT KOOPAHMHAT B IIPOCTPAHCTBE MPH PEIICHUH 3a7ay;

— Haxooumv 00veM NApaIIeienunedd u mempasopa, 3a0AHHbLIX KOOPOUHAMAMU CEOUX GEPULUH,

— 3a0a8amb NPAMYIO 8 NPOCMPAHCMEE;

— HAXOOUMb PACCMOAHUE OM MOYKU 00 NIOCKOCIU 6 CUCeMe KOOPOUHAM,

— HAXOOUMb PACCMOSHUE MENCOY CKPEUUBAIOWUMUCS NPIMbIMU, 3A0AHHLIMU 6 CUCTeME KOOPOUHAN.

Hctopus MmaTeMaTUKH

— HWmets npencTaBieHue 0 BKIAIE BBIIAIOIINXCSA MATEMATHKOB B PA3BUTHE HAYKH;

— MOHUMATh POJIb MATEMATHUKHU B pa3BUTUH Poccui.

MeToabl MATEMAaTHUKH

— Hcnonk30BaTh OCHOBHBIE METO/IbI IOKA3aTEIbCTBA, TPOBOAUTH TOKA3aTEILCTBO U BBITIOJIHSTEH OIPOBEPIKCHNUE;

— MPUMEHSATH OCHOBHBIC METO/IBI PEIICHHS MATEMATHICCKUX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC XapaKTepPU30BaTh KPACOTY U COBEPIICHCTBO OKPYKAMOIIET0 MUPa U MPOU3BEACHHI UCKYCCTRA,
— MPUMEHSATH MPOCTEHINNE IPOrPAMMHEBIC CPEICTBA U JCKTPOHHO-KOMMYHHUKAITUOHHBIC CUCTEMbI TIPH PEIICHUH MAaTEMATHICCKUX 3a/1a4;

— MOJIb30BATHCS MPUKJIATHBIMHU MPOrPAMMaMHK U IIPOTPaMMaMU CUMBOJIBHBIX BBIYUCIICHHUH JIJIsI KCCIICIOBAHIS MATEMAaTHISCKUX 00BEKTOB;

— CTPOHTH M300paKeHHS T€OMETPUICCKUX (DUTYp IPH M3YUIECHHH TECOPETHUSCKOTO MaTepualia, MPH PEHICHUH 3a/1a4 Ha JT0Ka3aTeNbCTBO, IIOCTPOCHHUE M BBHIYUCIICHHE,
pacIio3HaBaTh Ha YepTexKax, MOJCISIX U B PEATbHOM MUPE TEOMETPUIECKIE (QUTYPHI;

— NPUMEHAMb MAMEMAMUYECKUE 3HAHUSL K UCCIE008ANUIO OKPYHCAIOWe20 Mupa (Mooenuposanue Quauieckux npoyeccos, 3a0auu IKOHOMUKLL).

COAOEPXAHUE YYEBHOI'O NPEOAMETA

BBenenne B crepeomMeTpuio

MpeomeT ctepeomeTpun. MNpocTpaHCTBEHHbIE hurypbl: KyO, napannenenvnes, npuama, nupammaa, cdepa n wap. OCHOBHbIE NOHATUS CTEPEOMETPUN.
AKCnoMBI crepeomeTpun. CJ'ISD,CTBVIH M3 akCMoOM. TeOpeMbI O TMJIOCKOCTMH, I'IpOXOD,FIUJ,eVI yepesd MnpaMyro U He nexallyro Ha Hewn TOYKY; 4Yepe3 OBe
nepecekarwLimecsa npamble; Yepes ABe napannenbHble npsamble. [epeceyeHne npsamMoi U IIOCKOCTH, IBYX IUIOCKOCTEH. TeXHHKA BBIONIHEHHS MPOCTEHIINX
CTEPEOMETPUUECKHIX YePTEKEH.

IIpsimble B mpocTpaHcTBe



ITepecekaromuecs, MapaulesIbHble W CKPELIMBAIOLIMECS IpsAMblE B NpOCTpaHcTBE. [Ipu3sHakM CKpeluBaromuxcs OpsAMbIX. CBONCTBA MapayielbHBIX IMPSIMBIX B
npocTpaHcTBe. Teopema O AByX IapajUIENbHBIX IPSAMBIX, OJHA W3 KOTOPBIX IIEpPeceKaeT IUIOCKOCTb. TeopemMa O TPaH3UTUBHOCTU IapajUIEIbHOCTH IPAMBIX B
npoctpaHcTse. Hanpasnenue B nmpoctpancTse. Teopema 0 paBeHCTBE IBYX

YIJIOB C COHAINPABJIEHHBIMU CTOpOHaMU. ONpesieNeHue yrila MeXK Iy CKPEIIMBAOIIUMHUCS IIPSMBIMH.

IIpsiMas ¥ IIOCKOCTH B IPOCTPAHCTBE

[TapannensHOCTH TIPsIMOY U TUIOCKOCTH. [IpH3HAaK mapaseIsHOCTH MPSIMON U TUIOCKOCTH. Teopema o JIMHUY TIepeceueHus ABYX TUIOCKOCTEH, OHa U3 KOTOPBIX MPOXOAUT
yepes NpsMyIo, NapajuieibHyI0 ApYroi miockocTd. Teopema o JIMHUK epecedeH st BYX IIOCKOCTEH, KaX1asi U3 KOTOPBIX IPOXOJUT

yepe3 OJHY M3 JBYX INapajUIeNbHBIX HpsAMbIX. Teopema O IUIOCKOCTH, NMPOXOZAIIEH Yepe3 OJHY M3 ABYX CKPELIMBAIOIIUXCA IPAMBIX NapajUIe]bHO APYrOd IMPSMOM.
Onpenenenue npsMol, MEpHEHIUKYIIPHON miaockocTy. IIpu3HAaK NepneHIUKyISIpHOCTH NpsAMON M IulockocTu. [lepneHnuxynsp U HakJIOHHas. TeopeMbl O AIMHAX
MIEPIEHANKYISAPa, HAKIIOHHBIX U MPOSKINIT 9THX HAKJIOHHBIX. TeopeMbl 0 Tpex MepHeHAnKyIapax (mpsiMas u oopatHast). Teopema o ABYX MapaieNbHBIX MPAMBIX, OfHA
U3 KOTOPBIX NEpHEeHAMKYISpHA IUIocKocTH. TeopeMa 0 JIBYX MPSIMBIX, NEPHEHIUKYISPHBIX IUTOCKOCTU. OIpefeneHue yria MeXAy HAaKJIOHHOH M miocKocThio. O
BEJIMYMHE yIjla MEX1y HaKJIOHHOM U IUIOCKOCTBIO U METOJIaX €r0 HaXOXKACHUS.

[apannensHoe npoekrupoBanue. CBoiicTBa NapanaeabHOro MPOeKTUpoBaHuss. OpTOroHaIbHOE MPOEKTUPOBAHUE, ET0 CBOUCTBA.

IInockocTH B IPOCTPAHCTBE

BsauMHoe pacnosioxkeHue IByX INIOCKOCTeN B IpocTpaHcTBe. OnpenencHue napauieabHbIX I1ockocTeil. IIpu3Haky napanienbHOCTH JBYX IUIOCKOCTEH.

Teopema o TMHUAX NEpecedeHus IBYX NapaIelbHbIX INIOCKOCTER TPeThel IIOCKOCThI0. TeopeMa o NpsMOil, HepeceKaroliedl OHy U3 ABYX MapalieabHbIX MIIOCKOCTEH.
Teopema 0 MIIOCKOCTH, NEPECEKAIOIIEH OHY U3 IBYX HapallledbHbIX MIIOCKOCTEH.

Teopema 0 INIOCKOCTH, KOTOpas IapajlellbHa JaHHOW IUIOCKOCTU U IIPOXOAUT Yepe3 TOUKY, HE JIEXKAIYI0 B JaHHOM IIIOCKOCTU. ENMHCTBEHHOCTHh TaKOH ILIOCKOCTH.
Teopema 0 TPaH3UTUBHOCTH NApaJIENbHOCTH IJIOCKOCTEN B IPOCTPAHCTBE.

Teopema 00 oTpe3kax MmapaieNbHBIX MPAMBIX, 3aKITIOYEHHBIX MEXTY ABYMS IapajuIeNbHBIMH IIOCKOCTAMH. Teopema o TMpsIMOH, MEepIeHINKYIIPHON OIHON M3 IBYX
napajuleNbHbIX INIOCKOCTEH.

JByrpanHslii yron. JIuHeWHbI yros AByrpaHHOro yria. Teopema O JIMHEHMHOM yIJIE€ IBYTPAaHHOIO yria. YTOJI MEXIy ABYyMs IIJIOCKOCTSIMHU. MeETOnbl HaxOXIEHUs
JBYTPaHHBIX YIVIOB U YIIIOB MEXIY IBYMS IJIOCKOCTSIMH.

IlepnenauxynsapHele 1iockocTy. IIpu3Hak NEpHEHAMKYISIPHOCTH IBYX IIOCKOCTEHM. Teopema o IpsAMOH, NEPHNEHAUKYJSIPHON JIUHUM IEPECEUEHUs ABYX B3aUMHO
NEPIEHAUKYIISIPHBIX IUIOCKOCTEHN M JIeXkallell B ofHOW U3 HUX. TeopeMa O MpsAMOMN, NEPIEHAUKYIIPHONH OJHOM M3 ABYX B3aUMHO NEPIEHAMKYJISAPHBIX IUIOCKOCTEH U
HUMEIOIIIeH CO BTOPOH TUIOCKOCTBIO OOIIYIO TOUKY. Teopema o IMHUH MepeceYeHUs ABYX TUIOCKOCTEH, MePIICHIUKYIISAPHBIX TPEThEH.

OO0t TepIeHANKYJIISIP ABYX CKPEIIUBAIOIINXCS MPSIMBIX.

PaccrosHue Mexay IByMs CKpELIMBAIOIIUMUCS NPSMBIMHU.

Teopema 0 mIoMmagy OPTOrOHAIBHON POEKIIMA MHOIOYTOJIbHUKA.

Paccrosinusi B IpocTpaHcTBe

PaccrostHne Mexmy nByMsi TOukaMmu. PaccTosHue Mexxay Toukoil u ¢urypoid. PaccrosHre Mexxmay Toukoil u mpsmoil. Teopema Menenas s Terpasapa. Paccrosaue
MEly TOUKOH M TIOCKOCTEIO0. PaccTostHne Mesxty Toukoit u cepoid. [IpueMsl Hax0oX1eHNS pacCTOSIHUM OT TOYKH 10 (UTYpHI B TpocTpaHcTse. Pemenne

3a7a4 Ha MOCTPOSHHE TEPHEHANKYISIPOB, NMPOBEIEHHBIX M3 BEPIINH H300paKEHHOTO IPaBMJIBHOTO TeTpasjpa (Kyba) K ero pebpam, rpaHsAM, IUIOCKHM CEYEHHSM;
BBIUMCIJIEHUE JUIMH 3TUX NEPIEHIUKYJISIPOB.

Paccrostane Mexny aBymst ¢urypamu. PaccrosHue Mexmy AByMs HMapayUIeIbHBIMU MPSIMBIMH. PaccTosHEE MEXAy MpsIMOM M INIOCKOCTBIO. PaccTosiHne MexIy ABYMsI
TUIOCKOCTSIMH. PaccTosHMe MeXIy CKpelMBAIONMMHCSA MPAMBIMH. [IpreMbl HaXOoXAEHHWsS pacCTOSHUH MeXmy (urypaMu B TIpocTpaHcTBe. Pemenme 3amad Ha
HaXO0XKIEHHE PAaCCTOSHUI MEX/y CKPEIUBAIOIIMIMUCS IPSIMBIMH, COJIEPKAIMHU pedpa MpaBUIBHOTO TETPad Ipa, AUaroHaIl Kyoa.

['eomeTpuyeckue MecTa TOYEK MPOCTPAHCTBA, CBSI3aHHBIE C paccTOsIHUAMU. [loBTOpeHne Teopun B 3a1adax Ha HAXOXKJCHUE PACCTOSHHUN OT JAaHHOW TOYKHU: a) IO BEPIIHH
U CTOPOH JJAHHOTO MHOT'OYTOJIbHUKA (TPEYroIbHUKA), INIOCKOCTh KOTOPOTO HE COAEPKUT AAHHYIO TOUKY; 0) 10 rpaHell JaHHOTO JABYIPaHHOIO



yria; B) 10 pebep U rpaHeil JaHHOTO Ky0a (MpaBHIILHOTO TETPadipa); T') 10 MOCTPOSHHOTO CEYCHUS TaHHOTO MHOTOTpaHHHKA.

BekTopHBIi METO B IPOCTPAHCTBE

Bexkrop B mpoctpancTe. EquHIYHEIN U HYylI€BOW BEKTOP.

[IpoTuBOMONOXHBIE BEKTOPH. ENMHCTBEHHOCTh OTJIOKEHHS OT NAHHOW TOYKH BEKTOpA, PAaBHOTO JAaHHOMY BeKTOpy. KommHeapHOCTH IBYX BEKTOPOB H €€
reoMeTpUUYEeCKUil cMBICH. JINHENHbIE onepanuy HaJl BEKTOpaMH (CJI0XKEHUE, BBIMUTaHUE, YMHOKCHHUE BEKTOpA Ha CKAJISIP) U UX CBOMCTBA.

KomrnranapHOCTh Tpex BeKTOpoB. PazioskeHue BEKTOpa MO JABYM HEKOJUTMHEAPHBIM BEKTOpaM, KOMIDIAHAPHBIM C JaHHBIM BEKTOPOM. TpH HEKOMIIAHAPHBIX BEKTOpA.
Pasnosxenune BekTopa Mo TpeM HEKOMIUTaHApHBIM BeKTopaM. BekTopHEI 6a3mc B mpocTpaHcTBe. PazinoikeHre BekTopa U ero KOOpAWHATHI B TaHHOM BEKTOPHOM 0Oasuce.
YcioBue KOJUIMHEAPHOCTH JBYX BEKTOPOB M KOMILIAHAPHOCTH TPeX BEKTOPOB B IPOCTPAHCTBE.

Yron Mexay AByMs BekTopamu. CKaJsipHOE NPOU3BEAECHHE BEKTOPOB U €ro cBOHCTBAa. DOpMyInbl, CBS3aHHBIE CO CKAISPHBIM IIPOM3BEICHUEM BEKTOPOB. YCIOBUE
OPTOTOHATBHOCTH JBYX BEKTOPOB. BEeKTOpHOE TOKA3aTENBCTBO MPHU3HAKA IEPIIEHANKYIIPHOCTH MPSIMOU U TNIOCKOCTH, TEOPEM O TPEX IEePIICHANKYIIIpax.
KoopanHaTHbIi MeTOA B IPOCTPAHCTBE

OpTroHOpMUpPOBaHHBIA 0a3uc B mpocTpaHcTBe. IIpsMoyronpHas JekapToBa CHCTeMa KOOPAMHAT B MpocTpaHCTBe. KoopauHaThl BeKTOpa, JEHCTBHUS HAJ BEKTOPAMHU B
KOOpIOMHATAX. Y CIIOBHE KOJUIMHEAPHOCTH ABYX BEKTOPOB B KOOPIMHATAX.

CxassipHOe POU3BEICHUE BEKTOPOB B KOOPAHHATAX. Y CIOBUE NMEPICHIUKYIIPHOCTU ABYX BEKTOPOB B KOOpAuHaTaX. IIpoekius BeKTopa Ha OCh B KOOPIUHATAX.
JlexapToBBI IPSIMOYTOJIBHBIE KOOPAUHATH TOUKU. DOpMyIIbl HAXOKIEHUS: PACCTOSHUS MEXKAY ABYMs TOUKAMH B KOOPJMHATAX; KOOPAMHAT TOUKH, JEJISIIEH OTPE30K B
JAHHOM OTHOIICHWH, CEPEANHBI OTpe3ka. Y paBHEHUS W HEPaBEHCTBA, 3aJalOIIIe MHOJKECTBA TOUEK B IIPOCTPAHCTBE. Y paBHEHHE cephl U HepaBeHCTBO Irapa. Ofmee
ypaBHEHHUE ITOCKOCTH B JEKAPTOBBIX IPSMOYTONBHBIX KOOPAWHATAX. Y paBHEHHE TUIOCKOCTH, IPOXOISIIESH Yepe3 JaHHYI0 TOUKY IEePICHANKYIIPHO TaHHOMY BEKTOPY.
YacTHble cyyau 00IIEro ypaBHEHUs IJIOCKOCTH U UX rpadruecKas WITIOCTpaLHsl. Y paBHEHHE INIOCKOCTH B oTpe3kax. Pop-

MyJia PacCTOSIHAS OT TOYKH [0 TUIOCKOCTH.

Yroa Mexny IByMsl IDIOCKOCTAMHU B KOOpJIAMHATAX. Y CIOBUE MapajuIeIbHOCTH U NEPIEHANKYJIAPHOCTH IBYX IJIOCKOCTEH B KOOpAMHATAX.

VYpaBHEHUs NPAMON 10 TOUKE U HAIPABIAIOIIEMY BEKTOPY; KAHOHMYECKUE U IIapaMETPUUECKUE YPaBHEHUS NPsIMON. YPaBHEHUS NPSIMOMU 10 IBYM €€ ToukaM. [Ipsmas
KaK JIMHUA MIEPECCYCHUA ABYX IUIOCKOCTEH. YTo MCXKAY ABYMs NIPSAMBIMU B KOOpJAWHATAX. YcnoBus MmapajuIeJIbHOCTU U NEPIICH AUKYJIAPHOCTU

IBYX MPSIMBIX B IPOCTPAHCTBE.

Bs3auMHOe pacmosoxkeHue MNpSAMOM M IUIOCKOCTH B KOOpAMHATaX. YTOl MEXAy MpsIMOM UM IUIOCKOCTBIO B KOOpAHMHATAaX. YCIOBUS MapayiebHOCTH H
NEPIEHAUKYIISIPHOCTY NPSAMOU U INIOCKOCTH.

[Ipeo6pa3oBanusi NpocTpPaHCTBA

OTtobpakeHus npoctpancTBa. OnpeaencHue npeodpa3oBaHus IpocTpaHcTBa. ToXkaAeCTBEHHOE Tpeodpa3oBanue. LleHTpanbHast cMMMETpHUs IPOCTPAHCTBA: OIPEEICHHE,
3amuch B KoopauHaTax. O0paTHoe npeodpazoBanue. Kommnosunus npeodpa3oBaHuii.

JIBIKEHUS NIPOCTPAHCTBA: ONpEAECIECHUE JBUKEHHSI; KOMIO3ULUS ABMKeHU. Obuue cBoiicTBa ABWXKEHUN. [IBIKeHHs MEpBOro M BTOPOro poja B mpocrpaHcTee. O
paBeHcTBe GUTyp B rpocTpancTBe. CBOMCTBA IEHTPATBHONH CHMMETPHH ITPOCTPAHCTBA.

HCHO}IBI/I)KHI:IC TOYKH, HEIOABUKXHBIC NPAMBIC, HCIIOABUXHBIC INIOCKOCTH HeHTpaHBHOﬁ CUMMETPUU. HeHTpaJ'IBHaH CUMMCTpPU MPOCTPAHCTBA — JABMIKCHUEC BTOPOIO
poxa. LlenTpanbHO-CHMMETpHYHbIE (DUTYPHI.

CumMeTpHss OTHOCUTENBHO IIOCKOCTH (3€pKalibHasi CUMMETPHsI): OIpEENeHHe, 3auCh B KoopanHaTax. CBOMCTBA CUMMETPUU OTHOCUTEIBHO IIOCKOCTH. CHMMETpHs
OTHOCHUTEJILHO IIJIOCKOCTH — JABHMIKCHUE BTOPOI'O poJia. HCHOJIBI/I)KHI:IC TOYKH, HETIOABUXHBIC MPAMBIC, HETIOJABUKHBIC TIJIOCKOCTH 3ep1<am,H0171

CUMMETPHHU. (I)I/IprI)I, CUMMETPHUYHBIC OTHOCUTEIILHO IJIOCKOCTH.

[MapannensHblii nepeHoC: ompeneneHue, 3amuch B KoopauHarax. CBoMCTBa mapauienbHOro nepeHoca. [lapannenbHblil mepeHOC — ABMXKEHUE MHEPBOrO poja.
HenoasmxHbIE TOUKH, HETIOABIKHBIC ITPSIMBbIE, HEMOABIKHBIE TNIOCKOCTH MAPaUICIFHOTO IIEPEHOCa.

Cxomnp3simast cumMetpusi. CKob3simasi CHMMETpHsI — JBHKEHHE BToporo poaa. [loBopoT Bokpyr ocu. CBOMCTBA 0CEBOM CHMMETPHHU U MOBOPOTa BOKpYT ocu. OceBast
CHUMMETpUsI — JABUXKEHUE NEPBOTO pojia. 3epKalbHbIil MOBOPOT. 3epKaJIbHBII IOBOPOT — JIBUXKEHME BTOPOro poaa. BuntoBoe apuxenue. Bunrosoe



JBIDKEHHE — JABIDKEHHE IepBOro pozaa. HemomBukHble TOUKM, HEMOIBUKHBIE IPSMbIE, HENOABMKHBIE IIJIOCKOCTH CKOJB3SALIEH CUMMETPHUU, OCEBOM CHMMETpUH,
3epKaJIbHOTO OBOPOTA, BUHTOBOI'O JIBUXKEHHUSL.

B3anMocBs3b pa3iaudHbBIX ABMKEHHUH MpocTpaHcTBa. KoMIO3UIMN ABYX 3€pKajbHBIX CHMMETPUN OTHOCHUTEIHHO MapajuIeTbHBIX U MIEpeceKaronmxcs miockocteil. CeMb
pa3INyYHBIX BUIOB

JIBKEHUH TIPOCTPAHCTBA.

l'omoterust mpoctpancTBa. DOPMyIEI TOMOTETHH MPOCTPAHCTBA B KOOPAMHATAX M ee cBoicTBa. OmpeaeneHue MoA0OWs MPOCTPAHCTBA; PA3IOKCHHE IONOOHUS B
KOMITO3UIIHIO TOMOTETHH U JBIDKeHHs. O ogooun Guryp B mpocTpaHcTBe.

IToBTOpeHue B 3ajauax MaTepuaa o npeodpa3oBaHUsAX IPOCTPAHCTBA, UCIONbB3YsI KOOPAUHATHBIN METOA, TETPadIp, KyO.

MHoOrorpaHHuKH

BHyTpeHHHe © TpaHUYHBIC TOYKH, BHYTPEHHOCTh M TpaHHIA TeOMETPUYCCKOW (QUTyphl. BrImykmas, cBsi3Has, OTpaHHYEHHAs TreoMeTpudeckas (urypa.
IIpocTpancTBeHHas 00nacTh. I 'eoMeTpruecKkoe Teno, ero BHyTPEHHOCTh U TOBEPXHOCTb.

MHOrorpanHuK U ero 3JI€MEHTHI: BEPIIUHbI, pedpa, TpaHu, IIIOCKHE YIJIbl IPU BEPIINHE, IBYTPaHHbIE YIIIBI IPH pedpax.

DiiepoBa XapakTepHCTHKa MHOTOTpaHHHKA. Teopema Jlekapra—Diinepa mis BBITYKIOTO MHOTOTpaHHWKai. [loHsTHE O pa3BepTke MHOrOrpaHHuKa. CBOMCTBa
BBIMYKJIBIX MHOTOTPAaHHUKOB.

1 Jloka3aTenpCTBO ATOM TEOPEMBI pacCMOTPEHO B pazneie «lIpaBuiabHbIe MHOTOTPaHHUKIY.

O monsatuu o6bpeMa tena. CoiicTBa 00beMOB Tell. PaBHOBENIKHE 1 paBHOCOCTaBIEHHEIE Tena. OOBeM IpsSMOYTOIBHOTO apalIeIeTuIeaa.

Omnpenenenue Npu3Msl U ee 31eMeHToB. KonnuecTBo BepinH, pedep, rpaHei, tuaroxHaneil y N-yronsHoi npusmsl. [psmas 1 HaksioHHas npu3Mbl. [IpaBunbHas npusma.
[IpusmaTnueckas MOBepXHOCTh. IlepneHauKyIsIpHOE cedeHue MpU3Mbl. bokoBast M MOJIHAs MOBEPXHOCTH NPU3MBI; (POpMyYNbI BhIUUCICHUS UX Iutomaneil. dopmysnsl
BBIYHCIICHUS OO BEMOB TIPSIMOH U HAKIIOHHOM MPU3M.

Onpenenenue napaenenunena. HakmoHHbIN, npsaMoi, TpsMOyronbHbIi napamienenunes. Ky6. CBoiicTBa quaronaneit mapamienenunena. CBoOWCTBO MPSIMOYTOJIBHOTO
napajiesenunesa.

O0BeM napaieNenurne/a.

[onsTHe o MHOTOTpaHHOM yTIie. BepmmHa, rpanu, pedpa, IUIOCKHE YIIIBI IIPH BEPIINHE BBHITYKIOT0 MHOTOTPAHHOTO YTJIa.

MHororpanHsle yIJbl NIPH BEpPIIMHAX MHOTOTPAaHHHUKOB. TpexrpaHHbI yrosa. Teopema o MIOCKHX yIyaX TPEXTPaHHOTO YIia (HEPaBEHCTBO TPEXTPAHHOIO YIIIa).
Teopema 0 cymMMe IUIOCKUX YIJIOB BBITYKJIOTO MHOTOTPaHHOTO yria. Teopema CHHYCOB U TeOpeMa KOCHHYCOB TPEXIPaHHOIO yIJia.

Omnpenenenne NUpaMuabl U ee dJIeMeHToB. KommuecTBo BepmmwH, pebep U rpaHedt y N-yroiapHOW mupamuibl. HexoToprle 4acTHBIE BHABI MHpaMUI: MHpaMHIA, BCE
0OKOBBIE pedpa KOTOPOH paBHBI MEXy c000ii (Bce O0KOBBIE pebpa MupaMuibl 00pa3yIOT paBHBIC YTIIbI C TUIOCKOCTBIO €€ OCHOBAHUS ); MUPaMHUIa, BCE

JIBYTPaHHBIE YTIIBI KOTOPOH IpH pedpaX OCHOBAHUS PaBHBI MEXIy COOOH; MHpaMuaa, POBHO OJHA OOKOBasi TPaHb KOTOPOU MEPIEHANKYISIPHA IIOCKOCTH €€ OCHOBaHUS,
mUpaMHIa, IBE COCeTHIE OOKOBBIC TPAHU KOTOPOH MEPICHIUKYIISPHEI INTOCKOCTH €€ OCHOBAHUS, MUPaMHIA, IBE HECOCETHNE OOKOBBIC TPaHH KOTOPOU
NePIEeHINKYISPHBI TUIOCKOCTH €€ OCHOBAHUSI;, MHpaMuza, O0KoBoe pedpo KOTOpoii 0OpasyeT paBHBIC YITIBI C peOpaMH OCHOBAHUS, BRIXOAAIIMMHU U3 OTHON BEPIIMHEL.
DopMyIIBI BEIYUCICHHS TUIOITa e OOKOBOI 1 IMOJIHOH MMOBEPXHOCTEH TMPAMUIBI.

[IpaBunpHas mupaMuaa U ee CBOWCTBA. Amnoema mpaBWiIbHOW mupamuibl. DopMynsl BBEYUCICHHS IUTOMIaNei OOKOBOHW W TONHOW MOBEPXHOCTEH NpaBIIIHLHOM
nmipaMUuabl.

CBoiicTBa MapayuIeIbHBIX CEUEHUH MUpaMUIBL. Y CeUeHHas MUpamMuIa, (popMysbl BEIYUCICHUS ee O0KOBOI M MOIHOM NoBepxHOCTe. OOBeM MupaMuasl U HOPMYIIBI €ro
BBIUHCIICHUS.

®dopmyna BEIYUCICHUS 00bEMa YCCUCHHON MTUPaAMHUIBL.

Terpasrpel. O6beM TeTpaspa. Bo3aMOKHOCTE BHIOOpPa OCHOBaHHUS y TeTpadapa. CBOWCTBO OTPE3KOB, COCMUHSIONIMX BEPIIUHBI TETpadapa C ICHTPOM U CepeluHaAMH
MIPOTUBOIOJIOKHBIX rpanei. [IpaBuiibHbIN TeTpadgp. OpTOLEHTPUUYECKHIA TETPadIP.

PaBHOrpanHEIil TeTpasap (TeTpadap, BCe TpaHU KOTOPOro paBHBI). TeTpa’ap, Bce OOKOBBIE TPaHU KOTOPOTO 0OPa3yIOT PaBHBIC ABYTPAHHBIE YIIBI C TUIOCKOCTBIO €T0
ocHoBauusi. @opmyna V = 16 asber(a, b)*sinj Beruncnenust oobema TeTpasapa, riue a u b — UIUHBL ABYX CKPEIIUBAOIINXCS pedep TeTpas/pa, j —



Yroi MEKAy MPSAMBIMHU, COICpIKAIUMHU 3TH pebpa, r(a, b) — paccrosuume mexay stuMu mnpsmbeiMu. OTHOIICHHE OOBEMOB JBYX TETPadApOB, UMEIOIIUX DPaBHbIC
TpPEXTPaHHbIE YIJIbL.

JoxazarenscTBO TeopemMbl JlekapTa—DOiinepa Iisl BBITYKJIBIX MHOTOTPAHHUKOB. BHIbI, 371eMEHTHl 1 CBOWCTBA MPABHIIbHBIX MHOTOTPAaHHUKOB. Bhrancnenue miomanei
MOBEPXHOCTEN U 00bEMOB MPABIIILHBIX MHOTOTPAHHUKOB. PellieHne 3a7au Ha Bce BUABI MPaBUIIbHBIX MHOTOTPAaHHUKOB.

@urypsl BpameHus

[ToBepxuocTs U Teno Bpamenus. mwmaap. OcHoBaHus, oOpasyiomue, OCh, BBICOTA HWIMHApA. LlMawHApHYecKas MOBEPXHOCTH BpamieHus. CedeHus OUIMHAPA
I0cKocThI0. M300paskenue uununapa. KacarenbHas miockocTs K HHIUHAPY. Pa3zBepTka munmuapa. Beranciaenue miomaaeid 60KOBOK U MOJIHOM

noBepxHoCTel uuHapa. [Ipusma, BiucanHas B HUJIMHIP U OMKMCAHHAs OKOJIO HMIIMHAPA. Beruncienue oobeMa IIuHApa.

Konyc Bpamenus. Bepmuna, ocHOBaHue, 00pa3yroline, 0ch, BRICOTa, OOKOBas U MOJHAs TIOBEPXHOCTH KoHyca. CedeHHs KOHyca IIIOCKOCThIO. PaBHOCTOpOHHUIT KOHYC.
KacarenbHas miockocTh K KoHycy. M300paxenune konyca. Pa3BepTka. Beruucienue momaaeld 00KOBOH M TOJTHOH MOBEpXHOCTEH KoHyca. CBOHCTBa MapayiebHBIX
CeveHUH KoHyca. BriucanHble B KOHYC M OMMCAHHBIE OKOJIO KOHyca MupaMubl. LIMIuHIIp, BIMCAHHBIN B KOHYC.

YcedeHHBIH KOHYC: OCHOBaHUS, OOpa3yloline, BBHICOTAa, OOKOBas W TMOJHAs MOBEPXHOCTH. Brramcienue rmiomaaeii OOKOBOW W ITONHOH IOBEPXHOCTEH YCEYCHHOTO
KOHyca. Brramcienne 006eMOB KOHyca M YCEUEHHOTO KOHYCA.

ap u cepa. Xopna, muamerp, paauyc chepsl u mapa. M3obpaxenue chepsl. YpaBHeHue cdepsl. Bzaumuoe pacnonoxxenue cepsl 1 miockoctu. [lepeceuenue mapa u
cepsl ¢ WIocKocThIo. [ImockocTh, KacarenbHas K chepe u mapy. TeopeMbl 0 KacaTeIbHOM TUIOCKOCTH.

apsr u cdepsl, BIUCAHHBIC B HWIMHAP, KOHYC, MHOTOTPaHHUK M ONKCAaHHBIE OKOJIo HuX. lllapel u cdeprl, BIMCaHHBIe B ABYTPAHHBIN YTOJM M MHOTOTPAaHHBIA YTOIL.
[Haps! u chepsl, BicaHHBIE B MPaBUIIbHBIE MHOTOTPAaHHUKH U OTMCAHHBIE OKOJIO HUX.

[IlapoBoil cerMeHT, €ro OCHOBAaHHE U BBICOTA; CETMEHTHas MOBEPXHOCTh. IllapoBoifl ciloi, ero OCHOBaHMS M BBICOTA; IIapoBod mosic. lllapoBoit cekTop u ero
OBEpPXHOCTb. DOpMyNBI AN BBHIYHCIEHHS IUTOMIANe CcQephl, CErMEHTHOW MOBEPXHOCTH, IIAPOBOIO II0sSiCA, TOBEPXHOCTH IIApOBOTO ceKTropa. DopMymbl Uis
BBIUHCIICHUS 00BEMOB 11apa, IapoOBOr0 CErMEHTa, IIAPOBOr0 CEKTOPA, LITAPOBOTO CIIOA.

TEMATUYECKOE NMNIMAHUPOBAHUE

[TnanupoBaHue Ha N3yueHHe YUeOHOTO MaTepraja Ha yriyOJIeHHOM YPOBHE PACCUMTAHO HA 2 4 B HEJIEII0, BCETO 10 68 U
B 10 u 11 kmaccax.

10 kmacc
Ne rnasbl lnhasa Konnyectso
Yyacos
Maga 1 BBEJIEHUE B CTEPEOMETPHIO 4
Mnasa 2 MPSIMBIE B TIPOCTPAHCTBE 5
Mnasa 3 NPSIMAS U IJIOCKOCTD B MTPOCTPAHCTBE 20
Mnasa 4 IJIOCKOCTHU B TIPOCTPAHCTBE 12
Mnasa 5 PACCTOSIHHAA B TIPOCTPAHCTBE 7
[naBsa 6 BEKTOPHBI METO/] B TIPOCTPAHCTBE 7
Mnasa 7 KOPJIUHATHBIA METO/I B TIPOCTPAHCTBE 9
Hrorosoe IMOBTOpPEHMUE 4
HUTOr0 68




11 knacc

Ne rnaBbl rnaBea Konunyectso
yacos
Fnasal IIPEOBPA3OBAHUS TIPOCTPAHCTBA 6
[naBa 2 MHOI'OI'PAHHUKHU 32
[nasa 3 OUT'YPBI BPAINIEHUSA 22
IToBTOpEHUE 8
UTOro 68




