MyHMUMnNanbHOe aBTOHOMHOe 06uieobpa3oBaTenibHOe yupexxaeHue nnuen «CtyneHn»

«PACCMOTPEHOS$ Ty

Ha sacenansn MO (l\lygﬂ}){\ﬁ/’t?)‘)\) :"v
¢

Py I\(lm\lll/t.lll MO «"fuuu‘?« uum» '

ZZ o 0O.B. Kopsakuna Fl ‘\ 1
IIpnlnmn Ne f “" ma"m
OTK_20» RE brtza 2022 ., ! l(“‘” Yy o ﬁo»

Aol 3 ,

PABOYAA NPOrPAMMA
HanmeHoBaHuMe : MaTtemaTnKa M Haya/la MaTeMATUYECKOro aHanmsa (reometpus)
Knacc: 10-11
Yuutens: MapbirmHa Onbra BnagumunposHa
CpoK peanunsaumm nporpammeol, y4ebHbi rog: 2020-2021 yuebHbiv rog,

[Mporpammy coctasun: MapbirmHa O.B.

r. XabapoBsck

2020



PABOYAS ITPOT'PAMMA
10 - 11 KJIACC
MATEMATHKA: reomerpust
1. HOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma mnpodunpHOro YypoBHS 1O MareMmatuke: reomerpuu g 10-11 kmaccoB cocraBneHa Ha ocHOBaHuu DenepanbHOrO
00pa3oBaTeNBHOIO CTaHJApTa CpeaHero oouiero 00pa3oBaHus, HA OCHOBE CIEIYIONIMX METOAMYECKIX MaTepPHAaJIOB:
— T'eomerpus. [Iporpammel o61ieoOpa3zoBarenbHbIX yapexaeHui. 10 — 11 kmaccel: y4ued. mocobue s yuuTenei ooeo0pa3oBar. opraHu3auii: 0a30BbIi
u yray6ma. ypoau / coct. T. A. Bypmucrpoa. — M.: IIpocBemenue, 2010.
— IlpumepHbIe IpOrpaMMBbI CpPeIHEro (IIOJHOTO) 00IIero oOpa3oBaHUs: MaTeMaTHKa: anreOpa M Havajlla MaTeMaTHYecKOoro anamusa, reomerpus: 10-11
knaccel / E.A. CenoBa, C.B. ITuenunnes, T.M. Mumenko u ap.; mox obm. pen. M.B. PenkakoBa. — M.: Benrana-I'pad, 2012. — 136 ¢. —
(CoBpemenHoe 0OpazoBaHue).
AkTyanbHocTh.B coorBercTBHM ¢ DemepanbHBIM TOCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM CpeAHEro (TOJHOTO) 0o0mero oOpa3oBaHUS
OCHOGHbIE Yenu 3aBEPILAIOIIETo ITara MIKOJIBHOTO 00pa30BaHUs COCTOST:
— B 3aBepiicHHH (OopMHUpPOBaHUS Yy OOYYAIOIMIUXCSI — CPEACTBAMH KYJIbTYphI, HAYKH, UCKYCCTBA, JIMTEPATYPbl — OOIICH KYJIbTYPHl U OTHOCHTEIHHO
[IEJIOCTHOM CUCTEMBI 3HAHUH, JIeITEIBHOCTEN U MPEICTABICHHIA O MIPHPO/IE, OOIIECTBE U YEIIOBEKE;

— (opMHUpOBaHUH YCTOWYHBOM MOTPEOHOCTH YUUTHCS, TOTOBHOCTU K HEIIPEPHIBHOMY 00pa30BaHUIO, CAMOPA3BUTHIO U CAMOBOCITUTAHHIO, KCO3UIATEIbHON
Y OTBETCTBEHHOM TPYJOBOM JESATENLHOCTH Ha OJIaro ceMbH, 00IIECTBA U FOCYAapCTBA;

— Pa3BUTUU WHIUBUAYATHPHOCTH W TBOPYECKHX CIIOCOOHOCTEH ¢ Y4ETOM NPOPECCHOHATBHBIX HAMEPEHWH, WHTEPECOB M 3allPOCOB OOYYAFOIIUXCS,
HeoOxomuMocTd 3¢ (HEKTUBHOMN MOATOTOBKHU BBIITYCKHUKOB K OCBOCHHUIO NMPOTPaMM MpodeccnoHaIbHOTO 00pa30BaHus;

— obecrieyeHUH yCJIOBHIA OOYYEHHUS M BOCIHMTAHHUS, COIMAITHM3AINKI U JTyXOBHO-HPABCTBEHHOTO PAa3BUTHS OOYJArOMIMXCs, (GOPMHPOBAHUS TPAXKIAHCKOU
UACHTUYHOCTH, COIIMATBHOTO CTAHOBIICHHSI IMYHOCTH, CAMOPEATH3AINY B COITUAIEHO U IMYHOCTHO 3HAYMMOM NI TETLHOCTH.

3agauu u cneuuuka Kypca.Yenyonénnotii yposens CriocOOCTBYET MOTYyUYEHUIO 00pa30BaHUSI B COOTBETCTBUU CO CKIOHHOCTSMHU U MOTPEOHOCTSIMU
yyaimxcs, odbecredrBaeT Ux NpodecCUOHATBLHYI0 OPUEHTALMI0O U caMoolipesieneHue. M3ydenrne MareMaTuku Ha yrioyOJI€HHOM ypOBHE CTABUT CBOEH 1IEJIbIO
3aBepieHre GOpMUPOBaHUS Y 00YUAIOIIUXCSI OTHOCUTENBHO IEIOCTHON CUCTEMbl MaTeMaTUYECKUX 3HAHUIM KaK OCHOBBI JJISl IPOJOJIKEHHSI MAaTEMAaTUYECKOTO
o0pa3oBaHus B cUCTEME MTPOPECCHOHAIBHON MTOATOTOBKH.

MaremaTtrueckas MOATOTOBKA YYalllUXCsl HA YTIyOJIEHHOM ypOBHE BKJIIOYA€T TEOPETHUYECKHE CBEIEHHUs Mo anredpe, HayajlaM MaTeMaTHYeCKOTO
aHaJIN3a, TCOPUH BEPOSATHOCTEH M CTATHCTHUKE,BKIIOYACT 3HAHUS I10 INIAHUMETPUH, CTEPEOMETPUHN H DJIEMEHTAM aHAITMTHYECKOW reomeTpuu. Ha aTom ypoBHe
IIUPOKO HUCIIONB3YIOTCSA XapaKTepHBIE I BBICIIEH KOl BUIBl yUeOHOU AESITETbHOCTU: CaMOCTOsTeNbHAs paboTa yqaluxcsi ¢ pa3IndyHbIMA UCTOYHHUKAMU
nH(pOopMaluU, KOHCTIEKTHI, pedepaTsl, MPOEKTHI U T. 1.

N3ydyeHne mareMaTuKu Ha YIIYOJIEHHOM YpPOBHE OTKPBHIBAET JOMOJHUTENBHBIE BO3MOXKHOCTH IS COBEPIICHCTBOBAHHS WHTEIUIEKTYalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH BBITYCKHUKOB, Pa3BHTHS HCCIEIOBATEIHCKUX YMEHUH W HABBIKOB, ()OPMUPOBAHUS KYJIBTYPHI MBIILICHUS W MaTEMaTHYECKOTO
SI3BIKA.

N3ydyeHre MaTeMaTHKHU Ha yriyOJIeHHOM YpOBHE HANPaBJICHO Ha TOCTHKEHUE CIEAYIOIUX LIeTei:

— OBJIAJICHUE CHCTEMO MaTeMaTW4YeCKUX IMOHSATHI, 3aKOHOB M METOJIOB, M3y4aeMbIX B IMpeaeliaX OCHOBHOW 00pa3oBaTeNbHON MpPOTrpamMMbl CPETHETO

(moHOTO0) 00I11IeT0 00pa30BaHusl, YCTAHOBIIEHUE JIOTHUECKOH CBSI3U MEXITY HUMU;



— OCO3HaHME U OOBSICHEHHE POJM MAaTeMaTHKH B OMMCAHUU W HUCCIEIOBAaHMM PEaJbHBIX INPOLECCOB U SBJICHUH; MPEICTABICHUE O MaTEeMAaTUYECKOM
MOJICIIMPOBAHUH U €r0 BO3ZMOKHOCTSIX;

— OBJIaZICHUE MATEMaTH4eCKOW TEPMHUHOJIOTHMEH M CHMBOJIMKOH, HAaYaJbHBIMU TOHSITHUSMH JOTUKH W IPUHIMIIAMH MAaTEMaTHYECKOTO JI0Ka3aTelbCTBA;
CaMOCTOSTENILHOE ITPOBE/ICHHE I0KA3aTENbHBIX PACCYKICHUH B XOZ€ PEIICHHS 33134,

— BBINIOJIHEHHE TOYHBIX U MPHOIMKEHHBIX BEIUMCICHUI U TPeoOpa3oBaHUl BEIPAKEHUH; PEllIeHnEe YPaBHEHNH U HEPABEHCTB; PEIICHHE TEKCTOBBIX 33ay;
ucclieoBaHue (QYHKIIHIA, TOCTPOCHUE UX TPa(HKOB; OLIEHKA BEPOSITHOCTH HACTYIUICHHS COOBITUN B MPOCTEHIINX CUTYAIHIX;

— cII0cOOHOCTh MPUMEHSTH PHOOPETEHHBIE 3HAHUS U YMEHHS JJIsl PELICHUs 33/1a4, B TOM YHCIIE 3a]a4d MPAKTUIECKOT0 XapaKTepa M 33/1a4 U3 CMEKHBIX
y4eOHBIX IPEMETOB.

— CTaHOBJICHHE MOTHBAIMH K MOCIEAYIOIEMY H3YUYCHHIO MaTEMaTHKH, €CTECTBCHHBIX U TEXHHYECKHUX JAUCIMIUIMH B YUPEHKACHHUSIX CUCTEMBI CPEAHEr0 U
BBICIIIETO MPOECCHOHAIFHOTO 00pa30BaHMs U U1l CaMo00pa3oBaHus;

— TIOHUMaHHE ¥ YMEHHUE OOBSICHUTH IPUUUHBI BBEICHUS aOCTPAKIUil IPH MIOCTPOCHUN MaTEMATUIECKUX TEOPUH;

— OCO3HAHHE U BBISBICHUE CTPYKTYPHI JOKA3aTEIBHBIX PACCYKICHHM, JOTHYECKOT0 000CHOBAHUS JTI0KA3aTENBCTB;

— OBJIQJICHUE OCHOBHBIMH TIOHATHSAMH, HACIMH W METOAAMU MAaTEMaTHYeCKOrO aHaJM3a, TEOPHHM BEPOATHOCTEH M CTAaTUCTHUKH; CIIOCOOHOCTH
MPUMEHSATHIIONYYECHHBIC 3HAHUSA JJIs1 OITMCAHUS U aHAIM3a TPOOJIEM U3 peabHOM JKU3HHU;

— U300paKeHHEe MIIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp, UX KOMOWHAIMI; YTEHHE TEOMETPUUECKUX YEPTEKEil; omucaHrue 1 000CHOBaHHE
CBOWCTB (UTYp M OTHOIICHHA MEXIy HHMH; CIHOCOOHOCTh MPHUMEHITh NPUOOPETEHHBIC 3HAHUS W YMEHHS JUIS PEHICHHWS 3aJad, B TOM YHCJE 3a]ad
MIPAKTUIECKOT0 XapaKTepa U 3aJ1a4 U3 CMEKHBIX YICOHBIX MTPEIMETOB.

— TOTOBHOCTH K PEHICHHIO HIMPOKOTO KJIacca 3a/lay U3 Pa3IMYHBIX Pa3[eioB MATEMAaTUKU M CMEXHBIX YU€OHBIX MPEAMETOB, K TOMCKOBOW M TBOpYE CKOU
NesITeNbHOCTH, B TOM YHUCIIE TIPU PEIIEHUH HECTaHJapTHBIX 33/1a4;

- OBJIAJICHUC HABBIKAMHU HCIIOIH30BAHUS KOMITBIOTEPHBIX MPOTPAMM IPH PEHICHHH MATEeMAaTHYSCKHUX 3a/ad, B TOM YHCIE JJIS TOWCKAa TyTH
pEIIeHUS U WLTIOCTPAINN X0J1a PACCYKICHHSI.

JIMUHOCTHBIE, METAITIPEJIMETHBIE U TIPEJMETHBIE PE3YJIbTATBI OCBOEHUSA TIPEIMETA

N3ydyeHrne MaTeMaTHKH B CTapIICH MIKOJIe JaéT BO3MOXHOCTh JOCTHKCHHS 00YJAFOIIUMUCS CIICTYIOIIUX PE3yJIbTaTOB.

Juunocmmnule:

- c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKW; KPUTHYHOCTH MBIIIICHUS, YMEHHUE
pacro3HaBaTh JOTHISCKU HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJINYATh TUTIOTE3Y OT (haKTa;

— TOTOBHOCTh U CHOCOOHOCTH BECTH TUAJOT C APYTHMMH JFOJbMU, TOCTHTaTh B HEM B3aMMOINOHMMAHUS, HAXOAUTH OOIIUE e U COTPYAHUYATH
TUIS UX TOCTHKEHUS;

- HAaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, JIETHMHU MIIQJIIIETO BO3pAcTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOMIECTBEHHO IOJIE3HOW, YIeOHO-
HCCIIeIOBATENLCKOM, MPOSKTHOW U APYTUX BHUIAX JIEATEIHHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHKEHWU BCEH JKU3HH, CO3HATEILHOE OTHOIICHHUE K
HETPEPBHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO YCIIENTHON MpodheCcCHOHATBHON 1 O0IIECTBEHHOM IeITeTbHOCTH;

— ACTETUUYECKOE OTHOIIIEHUE K MHUPY, BKIIIOUasl ICTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUECTBA;

— OCO3HAaHHBIN BBIOOP Oymymieit mpodeccun U BO3MOXKHOCTEH peanu3aliii COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIICHHE K MPOodeCCHOHaTBHON
JEeSITeTbHOCTH KaK BO3MOKHOCTH YUaCTHS B PEIICHUH JTNYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIEM.

Memanpeomemnmnuie:



- YMEHHE CaMOCTOSITEILHO OINPEAENATh LEIN JACSITEIbHOCTH M COCTaBIATh IIJIaHbl JIEATEIBHOCTU; CAMOCTOSATEIBHO OCYLIECTBIISITH,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATh AESITEIBHOCTD; MCIOIb30BaTh BCE BO3MOXHBIE PECYPCHI JIsl JOCTUXKEHUS IMOCTABJICHHBIX LIEJEH M pealu3alnuy MJIaHOB
NS TebHOCTH; BEIOUPATh YCIELIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

- yYMEHHUE MPOAYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B IPOLIECCE COBMECTHOH IESTEIbHOCTH, YYUTHIBATH MO3UIMH JPYTHX YYAaCTHUKOB
JesITeTbHOCTH, Y3PPEKTUBHO pa3pemarb KOHPINKTHI,

- BJIaJICHHME HABbIKAMHM II03HABATEJILHOM, Y4eOHO-MCCIEe0BATENbCKOM W IPOEKTHOW JEeSATEIbHOCTH, HAaBbIKAMM pa3pelieHHs podieM;
CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITE/IbHOMY ITOMCKY METO/I0B PEILIEHHs IPAKTUUECKUX 3aay, IPUMEHEHHIO pa3IMYHbIX METOA0B II03HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CAaMOCTOSITENbHOW HH(OPMAIIMOHHO-TIO3HABATENFHON JEATEIBHOCTH, BKIJIIOYAsh yMEHHE OPHEHTHUPOBATHCS B
Pa3IMYHbIX UCTOYHUKAX UH(OPMALMU, KPUTUUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIHIO, IOIYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB,;

- YMEHHUE HCHOJIb30BATh CPEACTBA MH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TexHojorui (mamee — UMKT) B pemieHMM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3alMOHHBIX 33]1a4 ¢ COOI0IeHUEM TPEOOBaHMIA SPrOHOMHKH, TEXHUKH 0€301aCHOCTH, TUTHEHBI, PECYpcocOepekeHusl, IPABOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMALMOHHON O€3011aCHOCTH;

- BJIa/ICHUE SI3bIKOBBIMU CpPEACTBAMM — YMEHHUE SCHO, JOTMYHO UM TOYHO H3JlaraTb CBOKO TOUKY 3PEHHUs, MCIIOJIb30BaTh aJ€KBATHBIE S3bIKOBBIC
CpEICTBa;

- BJIaJICHHE HaBbIKAMH IO3HABATEIbHON pedeKcur Kak OCO3HAHMS COBEPUIAEMBIX NEHCTBUN M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, IPAHUL] CBOETO 3HAHUS M HE3HAHMsI, HOBBIX [TO3HABATENIbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHS.

Ilpeomemmnuie:

[IpenmerHble pe3ynbTaThl OCBOGHHS Kypca MaTeMaTHMKM Ha YriyOJEHHOM YpOBHE OpPHUEHTHPOBAaHbl NPEUMYLIECTBEHHO Ha IOATOTOBKY K
mocleAyromemMy mpodeccnoHaAIbHOMY 00pa30BaHUIO, PA3BUTHEC HHIUBUAYAIBHBIX CIIOCOOHOCTEH, OOydarommxcs MyTéM Oojiee TIyOOKOro, 9eM 3TO
npegycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOEHHMSI OCHOB HAayK, CUCTEMAaTMUYECKMX 3HAHUI M CIOCOOOB JEHCTBUM, NPUCYIIMX JAHHOMY y4eOHOMY IpEaMETY.
VYrinyOn€HHbIH ypOBEHb H3Y4YEHMs MaTEeMaTUKU BKIIIOUAET, KPOME IEPEUMCICHHBIX HIDKE pe3yJIbTaTOB OCBOEHHUS YIIyOJIEHHOrO Kypca, M pPe3yIbTaToB
OCBOEHHU 0a30BOT0 Kypca, JaHHbIE paHee:

- c(OPMUPOBAHHOCTH NPEJACTABICHUN 0 HEOOXOUMOCTHU JTOKA3aTENbCTB PU 0OOCHOBAaHUM MAaTeMAaTUUYECKUX YTBEPXKJIECHUH U POJIU aKCHOMAaTUKHU
B [IPOBEJICHUH JIEYKTUBHBIX PACCYXACHU;

- c(OPMHPOBAHHOCTh MOHATUHHOTIO ammapara 1o OCHOBHBIM pa3zjieflaM Kypca MaTeMaTUKH; 3HAHWH OCHOBHBIX TeopeM, (GopMysl M YMEHHS HX
IIPUMEHSTh; YMEHHUS J10Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHJApTHBIE CIIOCOOBI pelIeHus 3a/1a4;

- c(OpPMUPOBAHHOCTh YMEHUU MOJEIUPOBATh pEaJIbHbIE CHUTYal[MH, HCCIEAO0BAaTh MOCTPOEHHBIE MOJENIU, WHTEPIPETHPOBATh MOTYyYEHHBIN
pe3yJIbTarT;

- c(OPMHUPOBAHHOCTH NPEJACTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTeMaTHUYECKOIO aHaJIN3a U UX CBOICTBAxX, BIAJCHUE YMEHUEM XapaKTepH30BaTh
noBesieHrne (QYHKIUH, UCII0JIb30BAHHUE MTOJIYYEHHBIX 3HAaHUH JJIs OTMCAaHUS U aHaJlM3a peasIbHbIX 3aBUCUMOCTE;

- BJIaJICHHE YMEHHUSMHU COCTABJIEHUS BEPOSTHOCTHBIX MOJIEJIEH MO YCJIOBMIO 3a/1a4M U BBIUMCIIEHUS] BEPOSITHOCTU HACTYIICHHUSI COOBITUH, B TOM
qucie ¢ MpUMeHeHneM (GpopMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEN; HCCIEIOBAHNUS CITyYailHBIX BEJTMUMH 110 UX PaCHpeaeTICHHIO.

Metoabl, ¢popMBbI penieHHs1 MOCTABJIEHHBIX 3a/1a4.MaTemaTrueckoe o0pa3oBaHUE UTPAET BaXKHYIO POJb U B MPAKTUYECKOM, U B JYXOBHOM KM3HU
obmecTBa. [IpakTHueckass CTOpoHa CBsi3aHa C CO3JaHMEM U MPUMEHEHHEM WHCTPYMEHTapHs, HEOOXOJMMOI0 4YeJIOBEKY B €ro MPOJYyKTUBHOM JIEATENbHOCTH,
JyXOBHAsl CTOPOHA — C MHTEJJIEKTYaJIbHBIM Pa3BUTHEM YeJIOBeKa, POPMUPOBAHUEM XapaKTepa U oOIIei KyIbTYyphl.

be3 KOHKpeTHBIX 3HAaHUI 110 MaTeMaTHKE 3aTPyJHEHO NOHMMaHUE NMPHUHLMIIOB YCTPOICTBA M HCIOJB30BAHNS COBPEMEHHON TEXHHMKH, BOCIPUSATHE U
MHTEpIIpeTalys pa3HOoOOpa3HOM coluanbHON, YKOHOMUYECKOM, MONUTHYECKON HHPOpMaIK, Mano3(pPeKTuBHA MOBCEIHEBHAS MPAKTUYECKAs JESTEIbHOCTb.



Kaxnomy uenoBeky B CBOEH >XKU3HU NPHUXOTUTCS BBINOJHATH Pacy€rbl, YUTaTh WH(GOpPMAIMIO, MPEACTABICHHYIO B BHJE TaONUI, JHAarpamMm, TpaduKoB,
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4YailHbIX COOBITUH, COCTABIATH HECIOKHbBIE AITOPUTMBI U JIP.

Nzydenune nanHoro Kypca 3aBepiiaet (GOpMUPOBAHUE YEHHOCHHO-CMBICTIOGbIX YCHIAHOB8OK U OPUEHMAYUIL YIATINXCS B OTHOIICHUHA MAaTeMAaTHYECKUX
3HaHUW W MpoOJEeM HMX HCIOJIb30BaHMS B paMKaxX cpeaHero obmero obpaszoBanus. Kypc crmocoOcTByeT GpOpMHUPOBAaHUIO YMEHHS BUICTh M MOHUMATh UX
3HAYMMOCTb JIJISl KaXIOTO YeJOBEeKa HE3aBHCHMO OT €ro Mpo(ecCHOHANBHOW AEATEIIbHOCTH; YMEHHUS pa3inyarh (akThl U OICHKH, CPAaBHUBATH OIICHOYHBIC
BBIBO/JIbI, BUJIETh X CBSA3b C KPUTEPHUSIMH OLIEHOK U CBA3b KPUTEPUEB C OMPEICIEHHON CUCTEMOI LICHHOCTEH.

Be3 6a30Boil MaTeMaTHUECKOI MOArOTOBKM HEBO3MOKHA ITOCTAaHOBKA 00pa30BaHMUs COBPEMEHHOTO YeJIOBEeKa. B IIKoie MaTeMaTuka CIyKHUT ONOPHBIM
MpeIMETOM JJIi M3YyYEHUS CMEXHBIX ITUCHMIUIMH. PeanbHONW HEOOXOAMMOCTHIO B HAIlM JHU CTaHOBUTCS HEMpPEephIBHOE 00pazoBaHue, 4TO TpedyeT
MOJTHOLIEHHOH 0a30Boi 0011e00pa3oBaTeNbHON NOATOTOBKY, B TOM YHCIIE U IO aire0pe U HayajlaM MaTeMaTHu4ecKOro aHajam3a.

Jis KU3HU B COBPEMEHHOM OOIECTBE BaXKHBIM sBisieTcd (OPMUPOBAHME MATEeMaTHUYECKOro CTHIIA MbIIUIeHHA. OOBEKThl MaTeMaTH4eCKHX
YMO3aKIIIOYEHUH U MpaBUIia UX KOHCTPYUPOBAHHS BCKPHIBAIOT MEXaHU3M JIOTHYECKUX TTOCTPOCHUH, BBIPA0ATHIBAIOT YMEHHS (pOpMyTupOBaTh, 000OCHOBHIBATH U
JIOKa3bIBaTh CY)KJEHUS, TEM CaMbIM Pa3BHBAIOT JIOTUYECKOE MBIIIJICHHE. MareMaTuke MPUHAJISKUT BeAyllas poiib B (JOPMUPOBAHUH aJITOPUTMUYECKOTO
MBIIUICHHS, BOCIIUTAHUN YMEHHI JIeHCTBOBATH IO 33JaHHOMY aIropuTMy. B Xoze pemeHus 3ajad OCHOBHOW y4eOHOW eATENbHOCTH HA YPOKaX MaTEeMaTUKU
— pa3BHUBAIOTCS TBOPYECKAs U MPHUKJIAIHAS CTOPOHBI MBIILICHUS.

OO0yueHune maTeMaTUKe JAaET BO3MOXKHOCTH Pa3BUBATH y YyYaIIUMXCs TOYHYIO, JIJAKOHHYHYI0O M WH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh Haubosee
MOAXOJISAIINE A3BIKOBBIE (B YaCTHOCTU, CHMBOJUYECKHE, TpadudecKie) CPelICTBa, T. €. COCOOCTBYET (POPMHUPOBAHUIO KOMMYHUKAMUBHOU KYAbMYPbl, B TOM
YHCIIe — YMEHUIO SICHO, JIOTHYHO, TOYHO M IMOCJIEIOBATEIbHO M3J1araTh CBOIO TOUYKY 3PEHUS, HCIIOJIb30BATh S3BIKOBBIE CPEJICTBA, alCKBATHBIE 00CYKIaeMon
npobieme.

JlanbHelIee pa3BUTHE MPUOOPETYT U HO3HABamebHble Oelicmeus. YJamuecs TIy0Xe 0CO3HAIOT OCHOBHBIE OCOOCHHOCTH MATEMAaTHKH Kak (OPMBI
YeJI0BEYECKOIr0 MO3HAHUS, HAYYHOTO METO/Ia MO3HAHUS IPUPOJIBI, a TAKKE BO3MOXKHBIE C(hephl U TPaHUIIbl €€ MPUMEHEHUS.

MaremaTrueckoe 00pa3oBaHHEe BHOCHUT CBOHM BKIJIaJ B ()OpMHUpPOBaHME OOIIEH KyIbTyphl 4eaoBeka. HeoOX0ouMbpIMU KOMIIOHEHTaMU OOIIEH KYyJIbTyphI
SBJISIIOTCS 00I1Iee 3HAKOMCTBO C METOIaMU MO3HaHMS JAEHCTBUTEIBHOCTH, MPEJICTABIEHHE O METOJIaX MaTeMaTHKH, UX OTJIMYUAX OT METO/IOB €CTECTBEHHBIX U
T'YMaHHUTapHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTeMAaTHUKH Ui PEIICHHS MPHUKIAIHBIX 3a1ad. VM3ydeHne MaTeMaTHKH CIIOCOOCTBYET CTETHUYECKOMY
BOCIIUTAHHIO YeJIOBEKa, MOHUMAHHIO KPACOThI U M3SIIECTBA MATEMATHYECKUX PACCYKICHUM.

B pesynbrare meneHanpaBlIeHHON y4eOHOW NesATENFHOCTH, OCYHIECTBIseMOH B (popMax yd4eOHOro HCCIENOBaHHUsS, y4EeOHOTO MPOEKTa, MOTYIHT
JanbHeiiee pa3BUTHE CIOCOOHOCT K UHOPMAYUOHHO-ROUCKOGOI 0eAmeNbHOCMU: CAMOCTOSTEIbHOMY OTOOPY UCTOYHMKOB MH(OPMAIIMK B COOTBETCTBUU
C TIOCTAaBJICHHBIMH IEJSMH M 3aJa4aMHd. Y4Yalluecs HaydaTcsi CHCTEeMAaTH3WPOBaTh MH(OPMAIMIO MO 3aJaHHBIM TPU3HAKAM, KPUTHYECKH OIIEHUBATh W
MHTEpPIpPETHpOBaTh HHPOpMaLuio. M3ydeHne kypca OyaeT crnocodcTBoBath pa3BuTui0o MK T-Komnemenmuocmu yuaujuxcs.

[Momyunt nanpHeiIee pa3BUTHE CIIOCOOHOCTD K CAMOOPZAHU3AUUU U CAMOpeYNAyuU. YIaluIiecs MoydaT ONBIT YCIICUTHOH, IeJICHaNpaBIeHHON U
pe3yabTaTUBHON yueOHO-TIpennpoeCCHOHATLHON AEATEIbHOCTH; OCBOST Ha MPAKTUYECKOM YPOBHE YMEHHE IUIAHUPOBATh CBOKO JEATEIBHOCTh U YIPABIAThH
€10 BO BPEMEHH; MCIIOJIh30BATh PECYPCHBIC BOBMOKHOCTH IS IOCTHKECHUS IEJIeH; OCYIIECTBIISITh BBIOOP KOHCTPYKTUBHBIX CTPATETHI B TPYAHBIX CUTYAIIHSIX;
CaMOCTOSITENIbHO PEaIN30BBIBATh, KOHTPOJIUPOBATh U OCYIIECTBIATH KOPPEKIMIO y4eOHOW M MO3HABATENIbHOW JEATENbHOCTH Ha OCHOBE INPEIBAPUTEIHHOTO
IUTAHUPOBAHUS U 0OpaTHOW CBSA3H, [TOJIy4aeMOil OT Me/1aroros.

CopnepxaTenbHOH OCHOBOHM M TJIaBHBIM CPEICTBOM (OPMHUPOBAHMSA U PA3BUTHs BCEX YKa3aHHBIX CHOCOOHOCTEH CIIY)KUT IIeJIeHAINpaBJIC€HHBIH 0TOOD
y4eOHOro maTepuana, KOTOpbI BEIETCS HA OCHOBE MPUHIUIIOB HAYYHOCMU U (PYHOAMEHMATbHOCMU, UCMOPUIMA, OOCHYRHOCIU U HENpepbléHOCHmU,
UeN0CMHOCIU U CUCHEMHOCH U MATEMAaTHUECKOT0 00Pa30BaHus, €r0 C8A3U C MEXHUKOI, MEeXHOI02Uell, HCUZHBIO.



Copnepxanue nmo matematuke Gopmupyercs Ha ocHOBe DyHIAMEHTAIBHOTO spa MIKOJIHHOIO MaTeMaTHUecKoro odpa3zoBaHHs. OHO NPEICTaBICHO B
BUJIE COBOKYITHOCTH COJIEP>KaTENIbHBIX JIMHUN, pacKpbIBAlOUMX HarnoidHeHrne @OyHAaMEHTaIbHOrO sApa IIKOJIBHOIO MaTeMaTH4YeCKOro 00pa3oBaHUA
NPUMEHUTEIBHO K cTapuield mkoie. [IporpamMma perimameHTHpyeT 00bEM Marepuana, 00s3aTeIbHOrO JJIs M3YYeHHs, HO He 33a7aéT pachpeiesieHHs €ro Io
kiaccam. [loaromy conepikaHue NaHHOTO Kypca BKIIIOUAeT cleaylouiue pasfelnbl: «Anredpay; «Marematndeckuil aHanu3y»; «BeposTHOCTb U CTaTHCTHUKAY,
«I'eomerpusi».

Conepxanue u 00bem Kypca. CorjacHo yueOHOMY IUIaHy U1 00pa30oBaTeIbHBIX YupexkaeHuid Poccuiickoit denepalinu Ha U3y4eHUE MaTeMaTHKHA Ha
CTYNEHH cpenHero (MOJIHOro) obmero odpa3oBaHuss Ha MPO(PUILHOM YPOBHE OTBOJIMTCS Ha T€OMETPHIO BbLieisercs 2 4 B Hexenmto uian 1364 3a aBa rona
oOyuenwus. [y peanM3anuy mporpaMMbl BBIOpaH Y4eOHUK «l"eomerpus, 10-11: yueb.mmso6meodpasoBar. Yupexaenuin» / JI.C. Atanacsn, B. O.
Bbyry3os, C. b. Kagomues u n1p. —M.: IIpocsemenue, 2009. — 255 c. B 10 u 11 knaccax ypok reoMeTpuu NpoOBOJUTCS 2 4 B HEJEIIO.

PacnpenesieHue y4eOHbIX YaCOB M0 TEMaM

HaunMeHoBaHue pa3jesia, TeMbl | KosmmuecTBo yacos ( Bcero) | N3 HuX KOHTPOJIbHBIE PA0OTHI

10 knace

Benenue. AKCHOMBI CTEPEOMETPUU 5

[TapanienbHOCTh NPSMBIX M IJIOCKOCTEH 19 1

[leprneHIUKyISIPHOCTD NPSMBIX U TIIOCKOCTEN 20 1

MHoTrorpaHHUKH 16 1

Hrorosoe moBTopeHune Kypca reomerpun 3a 10 xmace 8 1
11 kJacc

Hunuuap, KOHyC U map 16 1

OOBEMBI TN 17 1

BexTopsl B ipocTpaHCcTBE 7 1

MeTo/1 KOOpIMHAT B TPOCTpaHCTBe. [|BrkeHus 16 1

3aKIIOYUTENILHOE TIOBTOPEHHE TIPU TMOJTrOTOBKE YyYAIIUXCS K WTOTOBOWM AaTTeCTAllH I10 12 1

TeOMETPHHU

1. COAEP) KAHME TEM YYEBHOI'O KYPCA

CopepxaHue IporpaMMmsel 10 T€OMETPUM IPEJICTABICHO B BUAE MATH Monyiei: «lIpsMble U MI0oCKOoCcTH B IPOCTpaHCTBE»; «I'eoMeTpuuecKkue Tenay;

«[IpeoOpa3zoBanust mpocTpaHCcTBay; «/3MepeHne reoMeTpUuecKUX BeNUUnHY; «KoopAHMHATHI U BEKTOPBI B IPOCTPAHCTBEY.
MOZAYJIb 1. IIpsiMble H VIOCKOCTH B IPOCTPAHCTBE

Monyne «lIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE» HaMpaBlieH Ha (QopMHpoOBaHHE Yy OOYYarOIIMXCs MPOCTPAHCTBEHHBIX MpPEACTAaBICHUN U
M300pa3UTEIbHBIX YMEHMH, Ha pa3BUTHE CIIOCOOHOCTH CaMOCTOSATENbHO BBICKA3bIBATh NPEANOIOKEHUS W OOOCHOBBIBATH MX CIIPaBEeUIMBOCTb. B Moaynb
BKJIIOUEHBI MATh TeM: «OCHOBHbBIE MOHATUS CTEpEOMETpHMN», «B3auMHOe pacrosiokeHHe MpsIMbIX B MPOCTpPaHCTBE», «B3auMHOe pacrosiokeHue IpsMoil u
IUIOCKOCTHY, «B3anMHoe pacroniokeHue miockocteity, «3o00paxkeHre npocTpaHCTBEHHBIX (UTyp».

Tema 1. OcHOBHBIC NOHATHS CTEPEOMETPUH

| 3anaun Moxys | Chopmuposame y 06ydaromumxcst mpeICTABICHHS O MOHATHITHOM aIapaTe i JOIHYeCKOi CTPYKTYpEe CTEPEOMETPHH;




opeanuzoeams y4eOHYIO NESTEIbHOCTh, HANPABICHHYIO HAa OCBOCHHE OCHOBHBIX CIIOCOOOB 3aJaHUsl MPSAMBIX U IUIOCKOCTEH;
pazeusams 'y OOYHYAIOIIUXCS MPOCTPAHCTBEHHOE BOOOPAKEHHE,JIOTHYECKOE MBIIIJICHHE M CIIOCOOHOCTh K BOCHPHSTHIO HOBBIX
HaYYHbIX ()aKTOB

Conepxanue

OCHOBHBIE TOHATHSI CTEPEOMETPUM (TOYKa, MpsMasi, MJIOCKOCTb, IMPOCTpaHcTBO). CrocoObl 3agaHMs MPSIMBIX M IJIOCKOCTEH.
AKCHOMBI CTEPEOMETPUH

Bugbl  gestenbHOCTH
o0yJaromuxcst

HCpC‘II/ICHGHI/Ie N KOMMCHTHPOBAHUEC OCHOBHBIX TOHSTHMN INIAaHUMCTPHUU U CTepeOMeTpI/II/I.HpI/IBCI[CHI/Ie IIPUMEPOB pPCaJIbHBIX
06’beKTOB, KOTOPLIC UCIIOJIb30BaHa IJId Haeanmaunn.CDOpMmepOBaHHe 1 WUIIOCTpAalud aKCHUOM INIAaHUMETPUN U CTCPCOMCTPUH.
HCpC‘II/ICHGHI/Ie H WITIOCTpalusA cIoco0oB 3aJlaHus IIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

HpI/IMeHeHI/IC AKCHUOM CTCPCOMCTPHHU IJIA JOKA3aTCIILCTBA CBOICTB MIpsAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE.

Pemrenne 3aa4 Ha A0Ka3aTCJIbCTBO

Pexomenoyeman memamuka npaxmuyeckux paoom

N

3anaun Ha octpoeHue. HepazpemmMocTh KIIAaCCHYECKHX 33134 HallOCTPOSHHE.
I'eomeTpuueckue Mecta ToYeK. DJUTUIIC, ruepOoIa, mapadosa Kak TeOMETPUUSCKIE MECTa TOUYCK.

3. 3amMeuarenbHbIE TOUYKH B TPEYTr'OJIbHUKC.

Pekomenodyeman memamuxa uccied08amenvCkux (npoeKmuuix) paoom

N =

Hcropus co3nanus reomerpun JlobageBckoro.
Ucropus co3nanus chepuueckoit reoMeTpuu.

3. Cdepuueckast reoMeTpusi 1 aCTPOHOMHUSL.

Tema 2. B3anmMHoe pacrnoJioxkeHHne NPSMBIX B IPOCTPAHCTBE

3ajgaun MOyt

Cdhopmuposams NOHATHS: CKPELIMBAIOIINXCS MPSMBIX, yIila MEXIY NPAMBIMH B IIPOCTPAHCTBE, PACCTOSIHUS OT TOUKH J10 IPSIMOH,
paccTOsTHUS MEXy NTapaJIeIbHBIMU IPSAMBIMH, PACCTOSHUSA MEX/Y CKPELIUBAIOIUMUCS NPAMbIMH;

pacuupums TIOHATUE TEPHEHIUKYISIPHOCTH MPSIMBIX; OPraHU30BaTh Y4eOHYIO J€ATEIbHOCTh, HANpPABICHHYIO Ha BBISBICHUE,
000CHOBaHME U U300pakeHUE Pa3IMYHBIX CITy4aeB B3aMMHOIO PACHOJIOXKEHUS MPSIMBIX B IIPOCTPAHCTBE;

paseueams 'y 00yHalOIIMXCS MPOCTPAHCTBEHHOE BOOOpa)k€HUE, CIIOCOOHOCTh MPOBOAWUTH YCTHBIE M NMUCHMEHHBIE JIOTHYECKUE
000CHOBaHHUS NIPU PEIICHUH 33/1a4, YMEHUE aHAJIM3UPOBATh CXEMY JI0Ka3aTeNIbCTBA

Coneprxanue

Ilepecekaromuecs, MapauuieIbHbIE U CKPEIIUBAKOIINECS NPAMBIC. YTOI MEXKIY NPSMBIMU B IPOCTpaHCTBE. llepnenuKkyIspHOCTh
IIPSAMBIX.
PaccTosiHHs OT TOYKM 10 IPSIMOM, MEKy MapajlIeIbHBIMU NPSIMBIMH, MEXK1y CKPEIIIMBAIOIINMHUCS MPSIMBIMA

Buner  nmesrenbHOCTH
00yJaroIXxcst

Pacno3naBanue Ha MOJENAX M 4YepTekaxX M M300paKEHUE PA3TUYHBIX CIIy4aeB B3aMMHOTO pACHOJOXKEHHUS MpPSAMBIX B
npoctpancTBe. POpMyIUPOBAHUE OMPEICIICHUN MEepeceKaroMuXcs, NapauIeIbHbIX, NEPIEHANKYISPHBIX M CKPELIUBAIOLIUXCS
HPSMBIX B IIPOCTPAHCTBE.

@opMyTUpOBaHUE M JI0KA3aTEIbCTBO TEOPEM O B3aMMHOM pAcClOJOKEHHHM MPSAMBIX. AHAIU3 CTPYKTYphl JOKa3aTelbHbBIX
paccyxeHuid. PopMyIupOBaHUE ONPEACIECHUN YIVIOB MEXAY NEPECEKAOIIMMHUCS, NapajuIeNIbHBIMM, NEPHIEHANKYISIPHBIMU U




CKPELIUBAIOIIMMHUCS IPSIMBIMU B IIPOCTPAHCTBE.

Pemenne 3amad Ha [OKa3aTeabCTBO C MCIOJIB30BAHUEM ONPEICICHUN M CBOWCTB IAPAJUIENBHOCTH W INMEPHEHIUKYIAPHOCTH
npsaMbIx. OOBSCHEHHE TOTO, KaK OMPEACISIIOTCS PACCTOSHHS: OT TOYKU JI0 MPSAMOU, MEXIY HapajUICIIbHBIMU MPSMBIMH, MEXIY
CKPEILHBAIOIIAMHUCS MPSMBIMHU.

HaxoxneHnue yriioB Mexay NpsiIMbIMU B IIPOCTPAHCTBE.

HaxoxeHne pacCTOsIHUM: OT TOYKHU 0 NPSIMOM, MEXKAY NapaJUIeIbHBIMU NIPSIMBIMH, MEXY CKPEIIMBAIOIIUMUCS IPIMBIMU

Tema 3. B3aumMHoe pacnosioykeHue NpsMoii M IJII0CKOCTH

3agauu MOyJIst

Pacwupums 3nanus o0yyaronmxcs o napaieIbHOCTH U MEPIEHIUKYISIPHOCTH, O MOHSATHH PACCTOSHUS;

opeaHu306ams Y4EOHYIO N€ATEIbHOCTh, HAIIPABICHHYIO Ha BBIABICHHWE, OOOCHOBaHME U H300paKCHHE DPA3JIMYHBIX CIy4dacB
B3aMMHOT'O PACIIONIOKEHUSI IPSMOU U TIIOCKOCTH:

paseueams 'y 00y4alOIIMXCS MPOCTPAHCTBEHHOE BOOOpaK€HUE, CIIOCOOHOCTh MPOBOJAUTH YCTHBIE U IMUCHMEHHbBIE JIOTUYECKHE
000CHOBaHUS MPH PEIICHUH 33]1a4, YMEHHE aHAIU3UPOBATh CXEMY JTOKA3aTeIbCTBA

Coneprxanue

[TapanmnensHOCTh U MEPHEHIUKYISIPHOCTD MPSAMOM U MIockocTU. [Ipu3HaKu mapaiienbHOCTH U MEPHeHIUKYISIPHOCTH MPSMOHA U
IJIOCKOCTH.

[leprieHauKyNIAp M HAKIOHHAS. YTOI MEXIY MPSAMOM U TUIOCKOCTHIO. Teopema o TpEéX meprneHauKynspax.

PaccrosiHre oT TOUKM 10 MIIOCKOCTH. PaccTosiHie OT npsiMoil 10 NapajyIeIbHOM €l MITOCKOCTH

Buabl  gestensHOCTH
o0yJaromuxcst

Pacno3naBanue Ha MOZENSAX M YepTek)axX U U300pakeHHEe Pa3IMyYHBbIX CIIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSIMON U TIIOCKOCTH.
DOopMyIMPOBAHUE ONPEACICHUNA MAapaJUICIbHBIX IPAMOM M INIOCKOCTH M IEPHEHIUKYISIPHBIX MPSIMOM M  IUIOCKOCTH.
@opMyIMpPOBAHHE M JI0KA3ATEIBCTBO MPU3HAKOB MApPAJUIETIbHOCTH W MEPHEHAUKYISIPHOCTH MHPSAMOM M IUIOCKOCTH. AHaIu3
CTPYKTYPBI I0KA3aTEIbHBIX PACCYXKICHUM.

OObsicHeHHe, YTO Ha3bIBAETCS YTIOM MEXAY MPSMOM M IUIOCKOCTBIO. M300paxkeHue yria MeXOay MNpsSMOMl U TMIIOCKOCTHIO.
DopMyIMpPOBAaHHE M JOKA3aTEIbCTBO TEOPEMBI O CBOMCTBAX MMEPHNEHIAUKYISIPHBIX MPAMOW M IUIOCKOCTH. POpMyIHMpOBaHHE
OnpeieJICHUN NEePHEeHANKYIIApa U HAKIIOHHOW. DOpMYIMpPOBAHHE U I0KA3aTENBCTBO TEOPEMBI O TPEX MEPIEHAUKYIISIPAX.

Pemenue 3a1au Ha JOKA3aTENbCTBO C UCMOJIB30BAHUEM ONIPEICTIEHUN U CBOMCTB MapaIeIbHOCTH U MIEPIICHIUKYJISIPHOCTH TIPSIMOit
Y TJIOCKOCTH.

OO0BsicHeHHe, KaK ONPEEISIIOTCA PACCTOSHUE OT TOYKH JIO TUNIOCKOCTH U PAaCcCTOSHUE OT MPSAMOU JI0 MapajlieIbHON el TUIOCKOCTH.
HaxosxeHnue yria Mmexay npsiMoil ¥ IIIOCKOCTBIO.

HaxoxeHne paccTostHU: OT TOYKH JI0 TIIOCKOCTH, OT MPSIMOM 10 apaJuIeIbHON €l IMIIOCKOCTH

Tema 4. B3aumHoe pacnosiokeHue miI0CKocTel

3agaun MOyt

Pacwupums 1 06001IKUTH 3HaHUS 00YUYaAIOLIUXCS O MapaIeIbHOCTH U MEPIEHAUKYIISIPHOCTH, O TIOHSATUN PACCTOSHUS;
opeanu306ams Y4eOHYIO N1eSTeNbHOCTh, HAlpaBIEHHYIO Ha BBISBICHHE, OOOCHOBaHME M M300paKEHUE DPA3JIMYHBIX CIy4aeB
B3aMMHOTO PACHOJIOKEHUS IIIIOCKOCTEH;

paszeusams 'y 00yYAIOMIUXCSI MPOCTPAHCTBEHHOE BOOOpPAXKEHUE, CIOCOOHOCTh MPOBOJIUTH YCTHBIE M MUCHMEHHBIE JIOTHYECKHE




000CHOBAHHUS IpUu pCHICHUUA 3aJa4, YMCHUC aHAJIN3UPOBATL CXCMY NOKA3aTCIILCTBA

Conepxxanue [TapannenbHOCTP W MNEPHEHAUKYISAPHOCTh IJIOCKOCTEW. [IpuM3HakKM M CBOMCTBA MApAJUICIBHOCTH W NEPHEHIUKYJISIPHOCTH
IJIOCKOCTEN. JIByrpaHHbIi yroJl, JUHEWHBIN YroJl IBYTPpaHHOrO yria. PacctosHue Mex 1y napajuiesibHbIMU INIOCKOCTSIMU

Bunet  nmesrenpHocTH | Pacmo3HaBaHume Ha MOZENSAX M uepTeX)ax U HU300pa)KeHHE pa3jINYHbIX CIIy4aeB B3aUMHOTO PACIHOJOKEHHUS IUIOCKOCTEH.
o0yJaromuxcs DopMyIMpPOBAHKE OIIPEACIICHUN ITAPAUICIIBHBIX U IEPIEHIUKYISIPHBIX IUIOCKOCTEH.

@opMyIMpPOBaHHE M JO0KA3aTEIbCTBO IMPU3HAKOB IMAPAUIEIBHOCTH W IMEPHEHAUKYISPHOCTH IUIOCKOCTEH. AHAmu3 CTPYKTYpbI
JI0OKa3aTeNIbHBIX PACCYKICHUM.

Pemenne 3agau Ha J0Ka3aTeNIbCTBO C HCIIOJIB30BAHUEM ONPEICICHUN M CBOMCTB MAPAUIEIBHOCTH M NEPHEHAMKYJISIPHOCTH
iockocteil. OObsCHEHHE, YTO HA3bIBACTCS IBYTPAHHBIM YIJIOM MEXAY IIOCKOCTSIMH, JIMHEHHBIM YTJIOM ABYTPAHHOTO YTIJa.
OObsicHeHHE TOT0, KaK HAXOJIUTCS PACCTOSIHIE MEXAY MapalieIbHbIMU IUIOCKOCTSIMHU.

HaxoxeHue JIMHERHBIX YIJI0B ABYTPAHHOTO YIJIA.

HaxosxJ1ieHue pacCTOsIHUS MEX 1y NapaJlIeIbHbIMU MIOCKOCTAMHU

Tema 5. U300pakeHne NpOCTPAHCTBEHHBIX (PUTYP

3agaun MOAyIs Chopmuposamp y 00yHIarOIIUXCs TIPEJCTABICHNE 00 OCHOBHBIX CIIOC00ax M300paskeHUs TPOCTPAHCTBEHHBIX QUTYD;
opeanu306ams yUeOHYIO JICATEIILHOCTD, HAIPABJICHHYIO HA OCBOCHUE TIPUEMOB MApaLICIIbHOTO U IIEHTPAIBHOTO MPOSKTUPOBAHHS,
paszeusams 'y OOYyYarOIIUXCS MPOCTPAHCTBEHHOE BOOOpaKEHHWE W yMEHHWE IPOBOAWUTH YCTHBIE M NMHUCHMEHHBIC JIOTUYECKHE
000CHOBaHHMS ITPU PEUICHUU 33134

Conepxanue [TapannensHoe npoekTrpoBanue. CBONCTBA NapaLUIEIbHOTO IPOEKTUPOBAHMSL.
OproronansHas npoekuus. [Inomans opToroHanbHON IPOEKIUN MHOTOYTOJIbHHKA.
IlenTpanbHOE MpoeKkTHpoBaHUE (IepcnekTrBa). M300pakeHrne NpoCTpaHCTBEHHBIX (QUTYp

Bunet  nmearenpHocTH | OOBSICHEHHE TPAaBUI MAPAIIENBHOTO MPOEKTUPOBAHUS, OPTOrOHAIBHOTO MPOEKTUPOBAHUS M IEHTPATBLHOTO MPOEKTUPOBAHMS.
00yJaronmxcst CornpoBoskieHrE 00BSICHEHUN WILTIOCTPALIUSIMH.
OObsicHeHHE pa3nuyus B 1300paKEHUIX MPOCTPAHCTBEHHBIX

Pekomenodyeman memamuxa uccied08amenvCkux (npoeKmuuix) paoom
1. OcHoBHbIE QUTYpBI IBYMEPHOTO U TPEXMEPHOTO NMpocTpaHcTB. VX cBolicTBa.
2. 'eomeTpus M UHXEHEpHas rpaduka.
3. TeomeTpus 1 M300pa3UTENLHOE UCKYCCTBO.
MOAYJIb 2. I'eomeTpu4ecKue Tesa
B monyne «I'eomerprueckue Tena» BKIFOYEHBI YeThIpe TeMbl: «MHororpanHuky, «llpusmay, «[Tupamuma» u «Kpyrieie Tena». OCHOBHOE Ha3HAYCHHE
3THX TEM CBS3aHO C PA3BUTHEM MPOCTPAHCTBEHHOTO BOOOpaKEHUS U M300pa3UTEIbHBIX YMEHUH 00yUYalOIUXCsl, OCBOCHHEM IeOMETPHUECKON TepMUHOJIOTHH,
Pa3BUTHEM JIOTHYECKOTO MBIIUICHUS W PEUYH, MPHOOPETESHHEM OIIBITa MCIIOJIb30BaHMs HH()OPMAITMOHHBIX TEXHOJIOTHU UIS PEIICHHs] MaTeMaTHYeCKUX 3aad
(IpM HATMYMK COOTBETCTBYIOIMX BO3MOKHOCTEH y 00pa30BaTENbHOTO YUPEKICHNUS).

Tema 1. MHOrOrpaHHuK



3agauu MOIYJIst

Chopmuposame y 00yqaromuxcs mpeacTaBieHns 00 OCHOBHBIX BUJaX MHOTOTPAHHUKOB U UX 3JIEMEHTAaX;

opeanuzoeams yY4eOHYIO JESITEIbHOCTb, HAIIPABICHHYIO Ha OBJIAJICHHE NpPUEMAMHU IIOCTPOEHHUS CEYEHHH MHOIOI'PAaHHUKOB;
passueams 'y OOYYarOIIMXCS MPOCTPAHCTBEHHOE BOOOpaKeHHE, CHOCOOHOCTh MPOBOAUTH YCTHBIE M MHCbMEHHBIE
JIOTUYECKIEOOOCHOBAHUS MPU PEIICHUH 3a/1a4, YMEHUE aHATTM3UPOBATh CXEMY JIOKa3aTeIbCTBA

Conepxanue

MHoOrorpaHHuK U €ro 3J1eMeHTbI: BepIIUHbL, pEOpa, rpanu. [loBepxHOCTh MHOTOrpaHHUKaA. Pa3BépTKa.

MHororpasHsl€ yribl.

Beinykible ¥ HeBBITYKIIbIE MHOTOrpaHHMKH. Teopema Oiinepa. IIpaBuiibHble MHOrorpaHHuku (tena Ilmatona): Terpasnp, KyoO,
OKTa3Jp, UKOCAZIp U AOAEKAIIP.

[TonynpaBuabHbIE MHOTOTPAHHUKY (TeNa ApXUMena).

CeueHust MHOTOIPaHHUKOB

Buabl  gestenbHOCTH
o0yJaromuxcst

Pacnio3HaBaHue Ha MOJIEIISIX U YEPTEKAX MHOIOTPAHHUKOB, BBIITYKJIBIX U HEBBITYKJIBIX MHOIOTPAHHUKOB.

N300pakeHne MHOTOIpaHHUKOB B HapajulebHOW MNpoeKkuuu. JleMoHCTpanmuss Ha MOJAENAX U 4YEepTekKax DIEMEHTOB
MHOT'OT'PaHHUKOB.

OObsicHeHHEe, Kakue MHOTOIPAaHHUKM Ha3blBalOT NPAaBUIBHBIMU, KakKuUe MOJIYyHpaBWIbHbIMHU. IIpoBeneHne reomMeTpuyeckoro
000CHOBaHHUS UX CYIIECTBOBAHUSI.

Pacnio3naBaHne Ha MOJEISIX U YEPTEKAX NPABUIIBHBIX U IOJYIPABUIBHBIX MHOTOIPAHHUKOB.

OObsicHeHHe, KaK U3 TeopeMbl Diliiepa BBHITEKAeT HEBO3MOXKHOCTh CYIIECTBOBAHUS MHBIX MPAaBUIBLHBIX MHOTOTPAHHHKOB, KPOME
TeTpaszpa, Kyda, oKTasapa, JoJeKasApa U UKOca3pa.

OObsicHeHHe, KaKie YIJIbl Ha3bIBAlOT MHOTOIpaHHBIMU. Pacro3HaBaHue Ha MOJIENSIX U YepTekax U M300pakeHHe MHOTOTPAHHBIX
YTJIOB.

Omnpenenenne TpEXITPaHHOIO yIila Kak YaCTHOT'O CJIy4as MHOTOIPaHHOTO YIJIa.

Pemenne 3amad Ha MOCTpOEHME CEUEHUI MHOTOrpaHHUKOB. lcronb3oBaHME KOMIBIOTEPHBIX MPOrpaMM s H300pakeHUs
MHOT'OI'PaHHMKOB U MJUTIOCTPALIMU X CBOMCTB (IIPU HAJIMYMN)

Tema 2. IIpusma

3ajgaun MOyt

Cdhopmuposamep y 00ydaronuxcsi mpeicTaBlIieHue 0O Mpu3Max;

opearu306amsv y4eOHYIO JIeATEIbHOCTh, HAIPABICHHYIO HA OCBOCHHE CBONCTB MPU3MBIL;

pazeusams 'y OOYUYAIOMIMXCSI TPOCTPAHCTBEHHOE BOOOPAKEHHE,CTIOCOOHOCTh TPOBOAMTH YCTHBIE M THCHMEHHBIE JIOTHYECKHE
000CHOBaHHUS MPH PEIICHUH 33]1a4, YMEHHE aHAIM3UPOBATh CXEMY JTOKA3aTeIhCTBA

Conepxxanue

Ky6 u mapamnenenumnen. CBolcTBa TpaHed W auaroHaied mnapaiienenunena. CBOWCTBO OUAaroHAJIEW MPSMOYTOJIHHOTO
napasuienenunena. CHMMETpUY NapalIesIeUIEA0B.

[Tpu3sma u e€ reMeHThl: OCHOBaHHUS, OOKOBBIE pEOpa, BBICOTA, JUAroHallb, OOKOBas MOBEPXHOCTb.

[Ipsimast 1 HaKJIOHHAs IPU3MBI.

[IpaBunpHas npusma.

N3o6paxenue npusmsl. [loctpoenue ceuenuit Kyba, napasuienenunesia 1 npu3Mbl




Bunnl IesITeIbHOCTH
00yJaroImxcst

Pacno3naBanne Ha MOJENsAX M YepTekax W H300paxkeHue KyOa, MapajuleienuIesoB, npu3M. JleMoHCTpanus Ha MOAETSAX M
YyepTrexkax JIEMEHTOB IIPU3MBI.

OO0ObsicHEHHE, KaK1e ITPU3MBbl HAa3bIBAIOT IPSIMBIMU M HAKJIIOHHBIMU U KaKU€ IPU3MBbl Ha3bIBAIOT MIPaBUIIbHBIMHU.

@opMyIUpOBaHUE U I0KA3aTEIbCTBO TEOPEMBI O CBOMCTBAaX MpsAMOM Npu3Mbl. POPMYyJIMPOBAHKUE U JOKA3ATEIBCTBO TEOPEMBI O
CBOICTBaxX rpaHel M auaroHaiei napamienenunena. @opMyaupoBaHHE M JOKa3aTEIbCTBO TEOPEMBI O CBOMICTBE AuaroHajein
OPSAMOYTOJIBHOTO mapasuienenunesna. GopMyiaMpoBaHHe M J0Ka3aTeNbCTBO TEOPEMbl O OOKOBOM IOBEPXHOCTU MNPSAMOH U
HAKJIOHHOH Ipu3M. Pelienue 3a1auy Ha 10Ka3aTeIbCTBO U BBIUMCIIEHUS C IPUMEHEHUEM CBOMCTB MPU3MBbI U €€ YAaCTHBIX CIIy4aes.
Pemienue 3a1a4 Ha MOCTpOEHUE ceYeHUH Ky0a, mapajuieNenune10B, IpU3M

Tema 3. [lupamuga

3agaun MoayJs

Chopmuposams y 00yqaromuxcs MpeJcTaBlIeHUue O MUPaMHIaX;

opeaHu306amsv y4eOHYIO J1€ATENbHOCTh, HAIPABICHHYIO HA OCBOEHUE CBOWCTB TUPAMMU/IBI;

pazeusams 'y 00y4YaIOUIUXCS MPOCTPAHCTBEHHOE BOOOPaKEHUE, CIOCOOHOCTh MPOBOIUTH YCTHBIE M NMHCHMEHHBIE JIOTHYECKHE
000CHOBaHUSI MPY PEIICHUH 33724, YMEHUE aHAIM3UPOBATh CXEMY J0Ka3aTeIbCTBA

Coneprxanue

[Mupamuna. Bepmmna, ocHoBanue, 60KoBbIE p&Opa, BHICOTA, artodema, O0KOBast MOBEPXHOCTb.
[TpaBunbHas nupamuaa. Ock NPaBUIIbHOM MUPAMU/IBIL.

VYceu€Hnas nupamua.

N306paxenue nupamuipl. CeueHus: TUPAMU/Ib

Bunn NeSITeIbHOCTH
o0OyJaromuxcst

Pacno3naBanne Ha MOACIIAX W YCPTCIKAX M I/I306pa)KeHI/Ie nmrupaMuabl. I[CMOHCTpaIII/ISI Ha MOACIAX W YCPTCKaAX IBJICMCHTOB
nupaMmubl. O6’LHCHCHI/IC, KakKue mnHupaMuIbl HA3BIBAIOT IIPAMBIMH W KAKHUC HAKJIIOHHBIMHU. O6L$ICHCHI/IC, KakKue¢ IHrpaMHuJbl
Ha3bIBAIOT IMMPABUJIBHBIMH NUpaMUIaMHU, TETpadApaMHu. O6’I7$ICHGHI/IG, YTO TAaKO€ OCh HpaBHHBHOfI nmupaMuabl. O6’I)$ICH€HI/I€, KakKue
NMUpaMuJabl HA3bIBAKOT yce‘léHHHMI/I.

Pemenne 3aaa4 Ha J0Ka3aTCJIbCTBO, Ha BBIYMUCICHUC JJICMCHTOB IHPAMHJbI, BBIYUCJICHUC OOKOBOM U ITOJHOMU HOBerHOCTefI
MUpaMuJbl. Pemenue 3aa4 Ha ITOCTPOCHUC CeUYeHUI IMUpaMuJbl. HOCTpOCHI/Ie H306pa)KeHI/II>’I MUpaMuJibl, TCTpAdapa

Tema 4. Kpyrasie Teaa (15 1)

3azauu MOAyJIs

Cehopmuposamp y 00yHaromuxcs MpeCTaBlIeHNE O IUIHH]IPE, KOHYCE U IIape Kak Tejax BpallleHus;

opeaHu306amsv y4eOHYIO JI€ATENbHOCTh, HAIPABICHHYIO HA OCBOEHUE CBOWCTB TeJ BPAIllCHUS;

passueams 'y 0OYYAIOIIUXCS MPOCTPAHCTBEHHOE BOOOpakeHHE, CIIOCOOHOCTh MPOBOJIUTH YCTHBIE U MUCHMEHHBIE JIOTHUYECKHE
000CHOBaHHUS MPH PEICHUH 33]1a4, YMEHHE aHAIM3UPOBATh CXEMY JTOKA3aTeIbCTBA

Conepxanue

Tena Bpamienusi. [lonstie o temax BpameHus. Ock BpamieHus. [loHATHE 0 MUIMHIPUYECKOW M KOHUYECKOW MOBEPXHOCTSIX.
Humuaap. OcHoBaHMsI, 00pa3yroIias, BRICOTa, 0Ch, 00KOBast IOBEPXHOCTH, PAa3BEPTKA ITUITHH/IPA.

N3ob6paxenne nunuHapa. CedeHus IpsiMOro MUIMH/PA MIOCKOCTAMU, TapaieIbHBIMUA €r0 OCHOBAHUIO MJIH OCH.

IIpsimas mpu3ma, BOUCaHHAs B LHJIMHJD, U IpsAMasi IpU3Ma, ONKMCAHHAsI OKOJIO LIWJIMH]IPA.

CuMMeTpU# HUINHJpA.




Konyc. Bepmmna, ocHoBaHue, o0pa3ymoomas, OCb, BBICOTa, OOKOBas IOBEPXHOCTb, pPAaAWyC OCHOBaHHs, pa3BEPTKa
konyca.3o0paxenne konyca. CedeHUs NMPSAMOro KOHYCa IUIOCKOCTSIMH, MapajjieIbHBIMU €r0 OCHOBAaHHUIO WM MPOXOASIIUMU
yepe3 ero BepmuHy. KacarenpHas miockocts K KoHycy. [Tupamuia, BniucanHas B KOHYC, U MMpaMUa, OMMCAHHAS OKOJIO KOHYcCa.
Pa3BépTka 60K0BOM MOBEPXHOCTU KOHYCA.

Y ceu€HHBIN KOHYC.

CumMeTpun KoHyca.

[ap, chepa. Lientp, paguyc, nuamerp mapa (chepsi). M3o0paxkenue mapa. Cedennst mapa (chepsl) iockoctsimu. Kacanue mapa
(cdepsl) IpsIMOIA U TITOCKOCTHIO.

Kacanue cep.

Brincannsie u onucanuble chepsl.

CumMeTpuu mapa

Buabl  gestensHOCTH
o0yJaromuxcst

OObsicHeHMEe, Kakue IreoMeTpuuecKue (Urypbl B MPOCTPAHCTBE HA3bIBAIOT TEJNAaMU BpALCHUS M YTO TaKOE€ OCh BpaIlECHUS.
OO0bsicHEHHE, KaKyI0 IOBEPXHOCTDb BPAIlIEHUS HA3bIBAIOT IIMUIMHIPUYECKON 1 KaKyl0 KOHUYECKOH.

Pacnio3HaBanne Ha MOAENSAX M yepTekax LWIMHApPA U ero u3odpaxeHue. JleMOHCTpauus Ha MOJENAX M 4epTexkaxX 3JIEMEHTOB
mumHApa. PopMyIIMpoBaHUE U JIOKA3aTEIBCTBO TEOPEMBI O CBOMCTBaxX HMUIMHIpA. OOBsICHEHNE, Kakue (GUTYphl BO3HUKAIOT MPH
HepeceyeHny HUINHAPA MJIOCKOCTSMH, NMapajuleIbHBIMU €0 OCHOBAHUIO MM ocH. DOpMYyIUpOBaHHUE ONpPE/IeIEHUs] KacaTeIbHOM
IUIOCKOCTU K LMIMHJPY. M300paxkeHne KacaTeabHOU IUIOCKOCTU K HUIMHAPY. DOopMyIupoBaHHE U JIOKA3aTEIbCTBO TEOPEMBI O
pa3BEpTKe 1MIMHApa. Pemienue 3a1a4 Ha 10Ka3aTeIbCTBO U BBIYUCIICHUS C IPUMEHEHUEM CBOMCTB LIMIIMHApA.

PacriozHaBanue Ha MOJEISAX M 4epTekax KOHyca M ero n3o0pa)keHue. YKa3bIBaHHE HA MOJICNIAX M YEPTEXkax JIEMEHTOB KOHYca.
OObsicHeHMe, Kakue (UIypbl BO3HMKAIOT IPH IE€PECEUEHUH KOHYCa IUIOCKOCTSMM, NapajyieIbHBIMU €r0 OCHOBAHUIO WM
OpOXOAALUIMMH dYepe3 ero BepiiunHy. DopMynupoBaHHE ONpEAEICHUs KacaTeIbHOW IUIOCKOCTH K KOHycy. IM3o00paxeHune
KacaTeJIbHOM INIOCKOCTH K KOHYCY.

dopMyIMpoBaHHE U JOKA3aTENbCTBO TEOPEMBI O Pa3BEPTKE KOoHyca. PemieHue 3agad Ha J10Ka3aTeIbCTBO, HA BBIYUCIICHUE
DIIEMEHTOB KOHYCA.

Pacno3naBanue Ha MOJENsAX M YepTekax IIapa U ero n3o0pakeHHe. YKa3blBAHME HA MOJCIIAX M 4epTekaxX dJIEMEHTOB ILIapa.
OOmbscHeHMe, Kakue (UTypbl BO3HUKAIOT MPU MEPECEYEeHUH IIapa IJIOCKOCThio. DOpMyIMpOBaHUE OINpeNeNeHusl KacaTeabHON
npsIMOM MKacaTeNIbHOM IiockocTu K mapy (chepe). M300paxeHne kacaTeabHBIX MPSAMBIX M KacaTeIbHBIX IJIOCKOCTEH K IIapy
(cthepe). OOpsicHeHHE. Kakue chepbl Ha3bIBAIOT KacaTelbHBIMU. DOpPMYJIMpPOBaHUE ONPEIeICHUI BIMCAHHBIX U OMMCAaHHBIX cdep.
Pemienne 3a1a4 Ha 10Ka3aTENbCTBO, HA BEIYUCICHUE YIEMEHTOB 111apa.

[TpuBeneHne npumMepoB U300pakeHUt MHOTOTPAHHUKOB, BIIMCAHHBIX B C)epy U OMUCAHHBIX OKOJIO chepbl.

Pemenue 3a1a4 Ha BIMCAHHBIE U ONKCAaHHBIE C(hepbl, KOHYCHI, IUIHH]IPHI

Pekomendyeman memamuka ucciedoeamensCKux (npoeKmmuvix) paoom
1. T'eomeTpus MPaBUIBLHOTO TETPASIPA.
2. llunuHIprYecKre U KOHMYECKNE CCUCHUS.
3. I'eomeTpus KPUCTAITMYECKUX CTPYKTYP.




MOAYJIb 3. IlpeoGpa3oBanusi NPOCTPAHCTBA
Monyns «IIpeoOpa3zoBaHusi MPOCTPAHCTBA» 3aBEPINACT COJACP)KATEIBHYIO JIMHUIO OCHOBHOM IHIKOJBI, HAYaTyI0 T€OMETPHYECKUMH NPE0OPa30BaHUAMH
Ha TI0CKOCTH. OH 3HAKOMHUT 00yYaromUXCs ¢ MPUMEPaMU T€OMETPHUUECKUX IPeoOpa30BaHuil B MPOCTPAHCTBE, KAK COXPAHSIOMINMU, TaK U HE COXPAHSIOIIUMHU
pacCTOSTHUE MEX/y TOUKaMH.

3anayu MOAYIIs Chopmuposams y 00yqaromuxcsi NpecTaBlieHuss 00 OCHOBHBIX BUJaX MPeoOpa3oBaHUs MIPOCTPAHCTBA;

opeanu306ams y4eOHYIO IESTEeIbHOCTb, HAINPABICHHYI0 Ha NpUOOpETeHHE HAaBBIKOB IMOCTPOCHHS 0OOpa3oB TOYEK, OTPE3KOB,
TPEYTrOJIbHUKOB MPU CUMMETPUSX, MapaJljIeIbHOM IEPEeHOCE;

pazeusams 'y OO0y4AIOMIUXCS MPOCTPAHCTBEHHOE BOOOpPaKEHUE, CIOCOOHOCTh MPOBOJAUTH YCTHBIC U NMHUCHBMEHHBIE JIOTUYECKHE
000CHOBaHHUS MPH PEIICHUH 33]1a4, YMEHHE aHAIM3UPOBATh CXEMY JI0OKA3aTeIbCTBA

Copepxanue JIBuxenue npoctpaHcTBa. Bunabl nBumxkeHuil B mpocTtpaHcTBe. [lapaisienbHblil nepeHoc, cuMMeTpusi (LeHTpasbHas, OceBas,
3epKaibHast).

[TonsiTe 0 paBeHCTBE (GUTYP B MPOCTPAHCTBE.

[TonsiTue o mogobun GuUryp B NpoCTPaHCTBE.

DJIEMEHTBl CHMMETPUU MHOTOTPAHHUKOB U KPYIJIbIX Ted. [IpuMepbl CHMMETPUH B OKpPY’KaIOLEM MHUPE

Bunst  pesrensHocTu | OOBsICHEHHE, YTO Ha3bIBACTCS JBM)KEHUEM [IPOCTPAHCTBA, U IEPEUUCICHUE €r0 CBOMCTB.

00y4Jaromuxcs OO0nbsicHeHHe IOHATHS paBeHcTBa Guryp. [IpuBeneHue npuMepoB PaBHBIX MPOCTPAHCTBEHHBIX (QUTYP.

OObsicHeHME TMOHATHUS NapajUlebHOrO TepeHoca. llpuBeneHue NPUMEPOB IMPOCTPAHCTBEHHBIX (UIYp, TMOITYYEHHBIX
napajyieNIbHbIM 1epeHocoM. DopMynMpoBaHME M JOKa3aTeIbCTBO CBOMCTB IHapauleNbHOro mnepeHoca. OObsICHEHUE U
WITIOCTPUPOBAHUE HMOHATUI LIEHTpalbHOM, OCceBOH, 3epKanbHOM cummerpuil. [locTpoeHne CMMMETPHUYHBIX MPOCTPAHCTBEHHBIX
duryp.

OOBbscHeHME, Kakue MPOCTPaHCTBEHHbIE (PUTYpHI HAa3bIBAIOT 1MOJ0OHBIMHU. [IpHBeeHre TPUMEPOB MOTOOHBIX MPOCTPAHCTBEHHBIX

¢uryp

Pekomenodyeman memamuxa uccied08amenbCckux (npoeKmuuvix) paoom
['eomeTpuyeckas onTuka. Y CTPONCTBO ONTHUUYECKUX CUCTEM U IPUOOPOB.

MOAYJIb 4. U3mepenne reoMeTpH4eCKHX BeJTHYNH
Monynp «/3MepeHre reoMeTpuuecKuX BEIMUYMH» 3aBEpLIACT COACPKATENIbHYIO JIMHMIO OCHOBHOM IIKOJIbI, HAYaTyl0 U3MEPEHHEM Te€OMETPHUYECKHX
BEJIMYMH Ha IUIOCKOCTH. Ero m3ydeHue HaleaeHO MPEUMYILIECTBEHHO Ha pEIleHUE BBIYMCIMUTENBHBIX 3a/1a4: HAXOXAEHHE 00bEMOB MHOTOIPAaHHHKOB M TeJ
BpAILICHUS, TJIONIAICH X MOBEPXHOCTEM.

3agaun Moayms Cohopmuposams y o0ydaromuxcs MpeCcTaBlIeHne 0 METOAaxX BbIBOAA (POPMYIT TUIOIIAIU MTOBEPXHOCTH LIWIMHIIPA, KOHYCa, cdepsl,
00béMa Ky0a, TPSAMOYTOJIBHOTO TMapajuleNienuiea, Napauielenunesa, MpUu3Mbl, MUPAMUIL, LIWIWHIApA, KOHYca U IIapa;
opearu306amsv YIeOHYIO JeSITebHOCTD, HAIIPABICHHYIO HA MPHOOpETEHNE HABBIKOB BBIYUCIICHUS 00bEMOB T€OMETPUUYECKUX TEll U
IJIOIIAZEN UX TTIOBEPXHOCTEM;

pazeusamb 'y OOYYArONIUXCS TMPOCTPAHCTBEHHOE BOOOPaKEHUE, CIOCOOHOCTh TPOBOAUTH YCTHBIE ¥ IHUCHMEHHBIC




JIOTMYECKHEe000CHOBaHUS IpH pCICHUMN 3a]a4, YMCHUC dHAJIU3UPOBATL CXCMY JOKA3aTCIILCTBA

Conepxxanue O06BEM u ero croiictBa. Dopmyibl 00bEMa MapauIeNenuea, mpu3Mel, TupamMuasl. Dopmynsl 00bEMa UIUHIAPA, KOHYCA, IIapa.
OTtHomeHue 06bEMOB MOJOOHBIX TEIL.

[Tnomane MOBEpXHOCTH MHOTOTPAHHHKA.

Teopema 0 60KOBOI TOBEPXHOCTH MPSAMON M HAaKJIOHHOU Npu3M. Teopema 0 OOKOBOIT MOBEPXHOCTH MTUPAMUJIBI.

DopMyIIbl IONIAIM TOBEPXHOCTH IMIIMHJPA, KOHYCA, I1apa

Bunast  pestenbHocTH | OOBSCHEHHE, YTO HAa3bIBACTCS IUIOIIAABID IMOBEPXHOCTH TeoMmerpuyeckoro Tteia. OmpejeicHue IUIOMAAA TTOBEPXHOCTH
o0yJaromuxcs MHOTOTPaHHHMKA KaK CyMMBbI TUIOIIAJICH €ro rpaHei.

BriBenenune QGopmysn miomaay MOBEPXHOCTH HUJIMHIApA, KOHyca, chepbl. AHAINU3 CTPYKTYpPHI JOKA3aTEIbHBIX PACCYKICHUI.
OOBsSICHEHHE, YTO Ha3bIBACTCSA 00BEMOM I'€OMETPHUECKOro Tena. DopMyIHpoBaHHE M J0Ka3aTeIbCTBO TCOPEMBI 00 OTHOIICHUU
00BEMOB MTOJOOHBIX TEJI.

BeiBenenne ¢opmyn o0bEMa NPSIMOYTOJIBHOTO IMapajuIeienuIie/ia, MPOU3BOJIBHOTIO TMapaUleleuie/a, MPU3Mbl, MUPAMUJIbIL.
BriBenenue popmyn o0bpEMa IUITMHAPA, KOHYCA U [I1apa. AHAIU3 CTPYKTYPBI JOKa3aTeIbHBIX PACCYKACHUH.

Penrenue 3a71a4 Ha BBIYMCICHUS M JIOKA3aTEIbCTBO C MPUMEHEHHUEM CBOWCTB IUIOIIAIM, CBOMCTB 00bEMa, (popMyl IuIomanei u
00BEMOB r€OMETPUUECKUX TEI

Pekomenodyeman memamuxa uccied08amenvCKux (npoeKmuulx) paoom
1. Tounsle 1 npUOINKEHHBIE METOABI HAX0XK/IEHUS TEOMETPUUYECKUX BEIMYMH (IUIo1Iaiel, 00bEMOB).
2. IlpumeHeHue B TeOMETPUN METOIOB MATEMAaTHIECKOTO aHAIH3A.

MOJAYJIb S. KoopaHaThI M BEKTOPHI B IPOCTPAHCTBE
Monayns «KoopauHaThl U BEKTOPHI B NPOCTPAHCTBE» OOOOIIAET M CHUCTEMATU3UPYEeT M3YUYCHHBIH B Kypce IUIAaHUMETPUM MaTepuajl O BEKTOpax M
JIEKapTOBBIX KOOPJMHATAX Ha MJIOCKOCTH.

3aL[an/1 MOAYJIA CqupMupOGdl’I’Ib y O6y‘{aIOII_II/IXC}I YMCHHC BBITIOJIHATE OINEpallii Hal BEKTOPpAMU, 3aJaHHBIMU B T eOMeTpI/I‘IeCKoﬁ )51 KOOpI[PIH@.THOfI
dopme;

pacwupums 1 yr)'[y6I/ITB NpeACTaBJICHUA O KOOPAWHATHOM MCTOAC HAa NpUMEpaX PCHICHUA 3aJldad Ha HAXOXKIACHUC KOOpAWHAT
Cepelll/IHBI OTp€3Ka, BBIYHCJIICHUEC OJIMHBI BEKT! opa, paCCTOHHI/ISI Me>1<)1y ABYMsI TOYKaMU,

opeanuzoeams yqe6Hy10 ACATCIIbHOCTb, HAIIPABJICHHYIO Ha HUCIOJb30BAHUC anre6pa1/1qec1<or0 allrrapata MIpyd PCHICHUU
TCOMETPHUICCKUX 3aay;

paseuseamsv 'y 06yqaroumxc51 MMPOCTPAHCTBCHHOC B006pa)KCHI/IC, CHOCO6HOCTB NpoOBOAWUTL YCTHBIC WU TNHCbMCHHBIC JIOTHYCCKUC
000CHOBaHMS IIpU pCHICHUH 3aJia4, YMCHHUEC aHAJIN3UPOBATH CXEMY NOKA3aTCIILCTBA

Copepxanue JlexapToBbI KOOpAMHATEI B TpocTpaHcTBe. KoopauHAaThI ceperHbI OTPE3Ka.

dopmysa pacCTOSIHUSI MEXKIY ABYMS TOUKaMH.

VYpaBHeHus chepsl 1 miaockoctu. Popmysa paccTOSIHUA OT TOUYKH JI0 IUIOCKOCTH.

Bektopsl. Moayns Bektopa. PaBeHcTBO BekTOpoB. CroXKeHHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha YHCIO. YTOI MEXIy
BeKTOpaMu. KossmnHeapHble BEKTOPBI.




Kommnanapusle BekTopbl. Pasnoxenue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. KoopamuaTtsl BekTopa. CkassipHoOe
IPOM3BEACHUE BEKTOPOB

Buanr JACATCIIBHOCTH OOBscHEHUE U HUITIOCTpaly IMOHATHA I[eKapTOBOﬁ CHUCTCMbI KOOpAWHAT B IPOCTPAHCTBC.

o6yqaloumxc;1 BBIBGI[GHI/IC U WLIIOCTpanusa HpI/IMeHeHI/Iﬁ (bOpMy.]'[: KOoOpaAuHAT CEPCIAUHBI OTPE3Ka, JACICHHA OTpPE3Ka B JaHHOM OTHOLICHHU,
pacCTodHudg MCKAY ABYMA TOYKaMH, paCCTOSAHUSA OT TOYKH OO0 IIJIIOCKOCTH, ypaBHeHI/Iﬁ C(l)epbl " IJIOCKOCTH.

Pemrenne 3aaa4 Ha BBIYHMCICHUA U JO0Ka3aTCIIbCTBO C UCIIOJIb30BAHUEM HM3YUYCHHBIX (l)OpMYJ'I. Pemenne 3aaa4 Ha rCOMCTPHYCCKUEC
MECTa TOYCK.

Brrancnenue JUIMHBI W KOOpAWHAT BCKTOPA. VcTaHoBieHHE M 00OCHOBAaHHUE paBE€HCTBa BEKTOPOB. Brimonaenue onepaunﬁ
CJIOKCHUA BCKTOPOB U YMHOKCHH A BCKTOpPA HA YHCJIO.

HaXO}K,I[eHI/IC CKaJIIpHOT'O IPOU3BEACHNA BEKTOPOB, HAXOXKIACHUC YyIjla MEXAY BEKTOpaMU U YCTaHOBJICHUC IIEPIICHAUKYIAPHOCTH
BCKTOPOB. Pemienue 3a1a4 Ha BRIYMCICHUE C IMIPUMCHCHUCM BCKTOPOB

Pexkomenoyeman memamuka ucciedogamenpbckux (NpoeKmmsix) paoom
1. IlonspHble KOOPAUHATHL. Y pPaBHEHUS OKPYXKHOCTH, DJUTHIICA, TUIIEPOOIIBI U Tapabosibl B HOJISPHBIX KOOPIUHATAX.
2. KoopauHaTHBINM M BEKTOPHBIA METOBI PEIICHUS 3a/1a4.

3. TPEBOBAHMNS K YPOBHIO ITIOAI'OTOBKHU OBYUYAHIUXCSI
BbINyCKHUK HAy4YHUTCH:

* IMOJTH30BATHCSI SI3BIKOM T€OMETPHH TSI OTTUCAHUS ITPEIMETOB OKPYKAIOIIEro MUPA U UX B3aUMHOTO PACIIOIOKCHHUS;

* pacro3HaBaTh U U300pakaTh HA YEPTEIKAX U PUCYHKAX TEOMETpUYECCKHE GUTYPBI U KX KOH(PUTYpaLInH;

* ONIEPHUPOBATH C HAYAIHLHBIMH MTOHATHSIMHI TPUTOHOMETPHH U BBITIONHSATE dJIEMEHTAPHBIC OTIEpaIlui HaJl (PYHKITUSIMH YTIIOB;

* pemiath 3a7adyd Ha JI0Ka3aTeJIbCTBO, OMHPAsSCh HAa H3YYCHHBIE CBOWCTBA (UTYp W OTHOIICHHUH MEXIy HUMHU M TMPHUMEHSS H3yYCHHBIE METObI
JI0Ka3aTeIbCTB;

* pemIaTh HeCIOXKHbBIE 337]a4l Ha TIOCTPOEHHUE, IPUMEHSISI OCHOBHBIE AITOPUTMBI TOCTPOCHUSI C TOMOIIBIO [IUPKYIIS U JTMHEHKH;

* pemIaTh MPOCTEHINME TUTAHUMETPHYSCKHE 33]Ia49H B IIPOCTPAHCTBE.

Boinycknux noayuum 603mMoNCHOCHb.

* 0611a0eMb Memooamu peuleHus 3a0ay HA BbIYUCIEHUAU OO0KA3amenbCmed: MemoooM Om NPOMUBHO20, MEmMOOOM HOO000Us, MemooomM nepebopa
BAPUAHMOBE U MEMOOOM 2EOMEMPUYECKUX MECH MOUEK,

* npuobpecmu ONvIM NPUMEHEHUS. AI2eOPAuecK020 U MPUSOHOMEeMPULecKo20 annapama u uoetl 08UNCEHUsI NPU PeUeHUULEOMEMPUYECKUX 3A0aY;

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHUsi 3a0ay HAd NOCMPOeHUe ¢ NOMOWbIO YUPKVIS U JUHEUKU: aHAIU3, NOCMpoeHue,00Ka3amenbCmeo u
ucciedosanue;

* HAYYUmMbCs peuams 3a0a4u Ha NOCMpPOeHUe MemoooM 2e0MemMpPUecKko20 Mecma moyex U Memooom noooous;

* npUObpecmu ONbIM UCCIe008AHUS CEOUCME NIAHUMEMPUHECKUX DUSYD ¢ NOMOWbIO KOMNbIOMEPHBIX NPOSPAMM;

* npuobpecmu onvim 8bINOJIHEHUS NPOEKMOos8 no memam: «I eomempuueckue npeobopazosanus Ha niockocmuy, «Ilocmpoenue ompesxos no gopmyney.

N3mepeHne reoMeTpuYeCKUX BeJTUYMH
BrInyckHUK HAy4UTCS:



* HCIIOJIB30BATh CBOMCTBA M3MEPEHUS IUTMH, TUIOMIA/ICH W YIJIOB MPH PEIICHUH 3a7ad Ha HAXO0XJICHUE JITUHBI OTPE3Ka, JITUHBI OKPY)KHOCTH, JUTMHBI AYTH
OKPY>KHOCTH, TPaJTyCHOH MEpHhI yIJIa;

* BBIYHCIISATH TUIOMIA/IA TPEYTOJILHUKOB, MIPSIMOYTOIBHUKOB, IMapalIeIOrpaM-MOB, TPANEUid, KPYTOB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY)KHOCTH, JUIMHY JyTH OKPY>KHOCTH;

* BBIYHCIISATH JUIMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP M MX YTJIBI, HCTIONB3Ys (POPMYIIBI AITMHBI OKPYKHOCTH U JJIMHBI AYTH OKPYKHOCTH, (DOPMYIIBI ILTOMIACH
(uryp;

* pemIaTh 3aJ1a4M Ha JOKa3aTeIbCTBO C UCIIOJIb30BaHUEM (DOPMYII JUTUHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (hOpMYI Iiomaaei puryp;

* pemiath MpaKTHYECKUE 3a7a4H, CBA3AHHBIC ¢ HAXOXKJICHUEM IeOMETPUYCCKUX BEIUYHMH (HMCIOJB3YS IIPH HEOOXOIUMOCTH CIPABOYHMKH U TEXHUYCCKUE
CpelCTBa).

Buinycknux nonyuum 603mMoACHOCMb HAYYUMBCSL:

* BLIYUCTAMD NIOUAOU PUSYD, COCMABIEHHBIX U3 08YXULU DONee NPAMOY-20bHUKOS, NAPALIEN02PAMMO8, MPEY2OIbHUKOS, Kpyed U CeKmopda,

* BLIUUCTAMD NAOWAOU MHO20Y2O0NbHUKOS, UCHOJIb3YSL OMHOUWEHUs PABHOBENU-KOCMU U PABHOCOCIABIEHHOCTU,

* NPUMEHAMb AlleeOpaudecKull U MmpueoOHOMempu4eCcKull annapam u udeu 08UNCeHUst NPU peueHuu 3a0ad Ha 8bIYUCTeHUENIOWA)ell MHO20)20IbHUKOS.

Koopaunarsi

BrITTyCKHUK HAydUTCS:

* BBIYMCJIATH JUTMHY OTPE3Ka [0 KOOPIMHATAM €T0 KOHIIOB; BEIYUCIISATH KOOPAMHATHI CEPEUHBI OTPE3KA;

* HCIIOJIB30BATh KOOPIMHATHBINA METOJI JIUISl H3yUEHUSI CBOMCTB MPSMBIX M OKPYKHOCTEH.

Boinycknux noayuum 603mMoNCHOCHb.

* 0611a0€emb KOOPOUHAMHBIM MEMOOOM PeuleHUs: 3a0aUHa 8bIYUCTIEHUS U OOKA3AMENbCMBA,

* npuoOpecmu ONbIM UCNOIL308AHUSL KOMNLIOMEPHBIX NPOCPAMM OJisL AHAIU3A YACTHBIX CYYAE8 83AUMHO20 PACHOLONCEHUS OKPYICHOCIEL U NPIMBIX,

* npuobpecmu Onvlm EbINOJIHEHUS NPOEKMOo8 Ha memy «IIpumenenue KOOPOUHAMHO20 MemOoOa NPU PeueHUU 3a0ay Ha 8bIYUCTEeHUSL U OOKA3AMeNlbCMEay.

BekTops!

BrITTyCKHUK HAydUTCS:

* ONEPUPOBATh C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3a/laHHBIX T'€OMETPUYECKH, HAXOAUTh BEKTOpP, PAaBHBIA MPOU3BEICHUIO
3aJJaHHOTO BEKTOpa Ha YUCIIO;

* HAXOJIUTh MJI1 BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMH: JIMHY BEKTOpPA, KOOPAMHATHI CYMMBI M Pa3HOCTH JABYX H 0ojiee BEKTOPOB, KOOPIAHHATHI
MIPOM3BEJICHUS BEKTOPA HA YHCIIO, TPUMEHSISI IIPU HEOOXOMMOCTH COYETATEIbHBIN, IIEPEMECTHTEILHBIA U PACIIPEICTUTEIHLHBINA 3aKOHEI;

* BBIYHCIIATH CKaJISIPHOE MPOU3BECHHE BEKTOPOB, HAXOUTH YTOJI MEXKAY BEKTOPAMHU, yCTAaHABINBATh MEPIEHAUKYISIPHOCTD MPSIMBIX.

Boinyckuux nomyuum 603mMo#CHOCHb:

* 0671A0€eMb BEKMOPHBIM MEMOOOM 01 peuleHUsl 3a0AYHa GbIYUCTEHUS. U OOKA3AMeNbCmed,

* npuobpecmu Onvlm BbINOJIHEHUS NPOCKMOS8 HA MeMY «NPUMEHEHUE BeKMOPHO20 Memo0ad NPU peuleHuu 3a0a4 Ha 8bIYUCTIEHUs. U QOKA3AMETbCIEay.
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