INOACHUTEJIBHAS 3AIIMCKA

I'eoMeTpus sSBASETCSA OAHUM 13 0A30BBIX KYPCOB HA YPOBHE CpeIHEr0 00IIEro 00pa3oBaHusl,
TakK KaK 06CCHGLH/IBa€T BO3MOXHOCTbH HN3YUYCHUA JUCILIUITIIINH eCTeCTBCHHO-Hay‘-IHOfI
HAMpaBJIEHHOCTH M IPEIMETOB T'YMAHMTApPHOrO MHKIA. ITOCKOABKY JOTHYECKOE MBIIUIEHHUE,
dbopMHupyeMoOe TIpU HM3YUYCHHH OOYYArOIIUMHUCSA IOHSATHHHBIX OCHOB TI'C€OMETPHH, IIPH
JI0Ka3aTeIbCTBE TEOPEM W IOCTPOCHUHU IEMOYKH JIOTHUYCCKMX YTBEPIXKACHUH MPH PEIICHUN
TFE€OMETPHUECKUX 3aJad, YMEHHE BBIIBUTaTh W OMNPOBEPraTh THIIOTE3bI HEMOCPEICTBCHHO
HUCIIOJIB3YIOTCA IIpU pCHICHUM 3aJa4 CCTCCTBCHHO-HAYYHOI'O IUKJIA, B YaCTHOCTHU d)I/I?)I/I‘-ICCKI/IX
3aj1ad.

Henp ocBoeHus mporpammbl yueOHoro kypca «l'eomerpusp» Ha yriyOoJ€HHOM ypOBHE —
pa3BUTHE WHIUBUAYATBHBIX CIIOCOOHOCTEW OOYdYarOUIUXCS TMPU H3YYEHUU TEOMETPHH, Kak
cocTaBisIonIel mpeaMmeTHoill obnactu «MartemaTka M WHGOpMaTHKa» uepe3 olecredeHue
BO3MOXKHOCTH TPHOOPETEHUS U WCIONB30BaHMs Oojee TIyOOKHX T€OMETPUUYECKUX 3HAHUU |
NCUCTBHM, CICIM(PUIHBIX I'EOMETPHH, W HEOOXOJMMBIX IS YCIEIIHOTO MpodhecCHOHATLHOTO
00pa3oBaHMsl, CBSI3aHHOTO C HCIOJIb30BAHHEM MAaTEMAaTUKU.

[IpuopuTeTHBIMU 33Ja4aMH Kypca T€OMETPHUH Ha YIIyOIEHHOM YpOBHE, PACIIUPSIOMIUMH U
YCUITUBAIOIUMU Kypc 6a30BOr'0 YPOBHS, SIBISIOTCS:

pacIIMpeHue MPeACTaBICHHS O TeOMETPUH KaK YaCTH MUPOBOU KyJIbTYphI U ((OPMUPOBAHUE
OCO3HAHMS B3aMMOCBSI3H T'€OMETPUH C OKPYKAKOIIUM MUPOM;

dbopMupoBaHrEe TMPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEUITUX
MaTeMaTHYECKUX MOJIENSAX, TO3BOJISIOIINX ONUCHIBATh U N3y4aTh Pa3HbIC SIBICHUS OKPYKAKOIIETO
MUpa, 3HAHUE MOHATUITHOTO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpUH;

CbOpMPIpOBaHI/Ie YMCHUA BJIaJICTh OCHOBHBIMU ITOHATHUAMMA O ITPOCTPAHCTBCHHBIX (i)I/Il"yan u
X OCHOBHBIMHU CBOﬁCTBaMH, 3HAaHHUC TCOPCM, (bOpMy.H U YMCHHC HX IIPUMCHATb, YMCHUA
JAOKa3bIBATb TCOPCMbI U HAXOAWTH HCCTAHAAPTHBIC CIIOCOOBI pelICHUA 3a/1a4,

(bOpMPIpOBaHI/Ie YMCHHUA PacClio3HaBaTb Ha YCPTCIKaAX, MOMACIIAX M B PCAIIBHOM MHUPEC
MHOI'OIrpaHHUKH U TCJia BPpAllCHHUA, KOHCTPYHUPOBATh I'COMCTPHUUCCKHUC MOACIIN;

(dbopmupoBanue IMOHUMAaHUs BO3MOKHOCTH AKCMOMaTUYECKOr 0 IIOCTPOEHUS
MaTeMaTHYeCKUX TEeOpHid, (pOpMHpPOBAHUE TMOHUMAHUS POJIU AKCMOMATHKH TPU IMPOBEICHUU
pacCyxIECHUI;

dbopMupoBaHUE yMEHHS BIAJETh METOJAaMH JIOKa3aTeIbCTB M aJTOPUTMOB DPELICHHMS,
YMEHUs HUX [PUMEHATh, NIPOBOAUTH JOKA3aTEJIbHBIE PACCYXKICHUS B XOI€ pEIICHUs
CTEPEOMETPUYECKUX 3aJad W 3aJad C I[PAKTUYECKUM coJepkaHueMm, (GopMupoBaHue
MPEACTaBICHUA O HEOOXOAMMOCTH JI0Ka3aTelIbCTB NpU OOOCHOBAaHMM MaTEMaTHUECKUX
YTBEPKJICHUN U POJIM AKCHOMATHUKH B IIPOBEICHUH JIEYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4JaronIuXcsi, TO3HABATEIbHOM aKTUBHOCTU, WCCIIECIOBATEIbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUIEHUS, THTEPECA K U3YUYECHUIO T€OMETPUH;

dbopmupoBanre (YHKIIMOHATBLHONH T'PaMOTHOCTH, PpEJIECBAHTHOM TCOMETPHH: YMEHHS
pacrno3HaBaTh MPOSBIICHHS T€OMETPUUYECKHUX IMMOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX
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3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, MOJECIUPOBAHUS PEATBbHBIX CHUTYAllMH, MCCIEAO0BAaHUS
MOCTPOEHHBIX MOJIENIeH, MHTEPIIPETALUY MTOTy4YEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJZIEpKATEIbHBIMU JTUHUSAMH yieOHoro Kypca «I'eomerpusi» B 10—11 xmaccax
aBisitoTes: «lIpsMble W MIOCKOCTH B MPOCTPaHCTBE», «MHororpanHukuy, «Tema BpaiieHHs»,
«BeKTopbl ¥ KOOPIMHATHI B TPOCTPAHCTBEY, «/|BUIKEHUS B TPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHSATHUSIMU,
pelieBaHTHBIMU T€OMETPUHU HA YrIIyOJIEHHOM ypoBHE 00ydeHust B 10—11 kiraccax, OTHOCHTCS KO
BCEM COJIEpXKATEJIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMupoBaHUE JIOTUYECKHX YMEHHUH
pacnpezensercs He TOIbKO M0 COAepkKaTeIbHBIM JIMHUSIM, HO U 110 rojamM ooyuenus. Conep:xkanue
00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM ocBOocHHs DenepaibHO padoueii
MIPOrpamMMBbl, pacrpeIeIEHHBIM 10 T0JIaM 00yUeHHUsI, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIpOcaM 00ydarolirecs: oOpamaiuch HEOAHOKPATHO. DTO
MO3BOJISIET  OPraHU30BaTh  OBJAJEHUE TE€OMETPUYECKMMHU  TMOHSATUSMU U HaBBIKAMHU
II0CJIEI0BATEIbHO M IOCTYNATEIbHO, C COOJIOJCHUEM IMPUHIUIA IIPEEMCTBEHHOCTH, @ HOBbBIE
3HAHMSI BKIIIOYATh B OOIYIO CUCTEMY T€OMETPUUYECKUX IIPEICTABICHUN 00YJarOIIUXCsl, PACIIUPSIS
U yruyonsis e€, o0paszys mpOYHbIe MHOKECTBEHHBIC CBSI3H.

[Tepexon k M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3darh ycioBus i guddepeHnranuu  oOydeHHUs, IOCTPOCHHUS HWHIUBHIYaIbHBIX
o0pa3oBaTeIbHBIX  IPOrpamw, obecrieunThb yrayOonéHHoe  HW3Y4YeHHE  TeOMETPHH
KaK COCTaBJISIFONICH yueOHOoro rmpenMera «MaTeMaTHKay;,

MOJArOTOBUTH OOYYAIOIIMXCS K MPOJODKEHUIO M3YUYCHHsS MaTeMaTHKH C y4ETOM BhIOOpa
Oyaymiei mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIUM U MPOo(dheCcCHOHATbHBIM
o0pa3oBaHHEM.

Ha u3yuenue yueGHoro kypca «l'eomerpusi» Ha yriyonéHHOM ypoBHE oTBoauTcs 204 vaca:
B 10 xiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZEIIO).
@®opMbI U METOIbI OPraHU3ANUU Y4eOHOH NesiTeJJbHOCTH

B npenogaBanny npeaMeTa TUIAHUPYETCST UCTIOIB30BAaHKE CIENYIOIUX ¢hopm padomul ¢
ooyuarowumuca:

e pabora B MalbIX Ipymnmnax (2-5 4enoBek);
¢ uHPOPMALIMOHHO-TTONCKOBAS JIEATEILHOCTB;
®  BBINOJHEHHE MPAKTUYECKUX PadOT.

HpI/I OpraHu3alnuu mmponecca o6yquI/1$[ npeamnojaracTcda IpUMCEHCHUEC CICAYHOIMIUX
neoazozuuecKux mexHoaocui:

MPOEKTHAs JACSITeILHOCTh

JMYHOCTHO-OPUEHTUPOBAHHbBIE TEXHOIOTUU

OpraHu3aIHs CAMOCTOSATEIBHONW PabOTHI

OpraHu3alysl TPYIIOBOr0 B3aUMOJICHCTBHUS

aHaJIN3 KOHKPETHBIX CUTYaIi

pednekcuBHOE 0OyUeHUe

CaMOKOHTPOJb.

OCHOBHBIE Men 00bl, KOTOPBIE TUITAHUPYETCS HCITOJIb30BaTh ITPH OPTaHU3aIlMH TIPOIIecca
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e (CioBecHBIE METO/IBI: pacckas, 00bsICHEHHe, Oecenia, IUCKYCCHS.

e Pabora ¢ yueOHHKOM U KHUTOW: KOHCTIEKTUPOBAHUE, COCTABJICHHE TIJIaHa TEKCTa, CXEMBI,
TaOJINIIBL.

e Harmsaauble METOABI: METOJ WIUIKOCTPALIMM, METO 1IEMOHCTPALUN.

e [IpakTdeckre METO/BI: JIAOOpaTOPHBIC Pa0OTHI, MPAKTUICCKUE PAOOTHI

e [Ipenycmorpensl ypoku ¢ ucnonbzoBanuem MKT.

Buabl yueoHoii 1eATeJIbHOCTH
Buowi desmenvnocmu co crosecroil 0cHo8ol:
CaMocrosiTenbHas paboTa ¢ yaeOHHUKOM, SJIEKTPOHHBIMU 00pa3oBaTenbHbIMU pecypcamu (DOP)
[ToaroroBka u mpeAcTaBICHUE MYyOJIMYHOT'O BHICTYIUICHHS B BUJIE TTPE3EHTALIUN
[Touck nHpOpMAIIK B 3TIEKTPOHHBIX CIPABOYHBIX W3/IaHUSAX: AJIEKTPOHHON SHIIUKIIONEHH,
CIIOBapsiX, B ceTd IHTEepHET, AIeKTPOHHBIX 0a3ax U OaHKaX JaHHBIX.
OT60p U cpaBHEHHUE MaTepHalia U3 HECKOJILKUX HCTOYHUKOB (00pa3oBaTeNbHBIN PECypC CETH
Hurepuer, DOP, TekcT yuyeOHMKA, TEKCT HAYYHO-TIOMYJISIPHOM JINTEPATypHhI)
CocraBiieHrE C TOMOIIBIO PA3TMYHBIX KOMIIBIOTEPHBIX CPEICTB 00yUEHUs TIaHa, TE3UCOB,
pe3roMe, aHHOTAIlMH, aHHOTHPOBAHHOTO 0030pa JIMTEPATYPHI U JIp.
[TonroroBka BHICTYIUIEHU U JOKJIAJ0B C UCIIOJIb30BaHUEM PA3HOOOPA3HBIX HCTOYHUKOB
uHpopmanuu.
Pemenue 3agau.
BrinonHenue TecToBbIX 3aJaHUM.
[Touck nHpOpPMAINH B CETH UHTEPHET M COCTABIIEHNE CPABHUTEIHHOM TaOIUIIbI
(o6pa3zoBarenbHbIif pecypc cetu Muteprer, DOP, TekcT yueOHMKa, TEKCT HAyYHO-TIOMYSPHOMI
JUTEPATYPHI)
Buouvl oeamenvnocmu na ochose ocnpusamus obpaza:
[IpocMmoTp 1 00CYykJIeHHE YICOHBIX (PHUIBMOB, IIPE3CHTAIIUN, POITMKOB
AHanu3 rpaduKoB, TaOJIHII, CXeM
AHanu3 npou3BOACTBEHHBIX CUTYallUl, CHTYaTUBHBIX 33/1a4
N3ydenue mocneaoBaTeIbHOCTH BBIMOIHEHUS ONepaIuit
AnHanu3 npoOiaeMHBIX Y4eOHbIX CUTYyallui
Buowi desmenvnocmu ¢ npakmuueckou 0CHO80U:
[ToaroroBka u oopmiieHHE C MOMOIIBIO MPUKIIAAHBIX TPOrpaMM OOIIeT0 Ha3HAUYCHUS
PE3yJIBTAaTOB CAMOCTOSTEIBLHON- pa0OTHI B X0/1¢ y4eOHOW U HAyYHO-TT03HABATEIILHON
JeSITeTbHOCTH
BrimonHenue paboT npakTukyma
[IpoBenenue rccienoBaTeNbCKOro IKCIEPUMEHTA
MonenupoBaHue U KOHCTPYHPOBaHUE
Pemenne skcriepuMeHTaNBHBIX 33744

Yd4eT BOCIUTATEILHOI0 MOTEHIIMAJIA YPOKOB

PabGouast mporpamma chopmupoBaHa ¢ yderom DenepanbHO pabodeil mporpamMmbl
BOCIIMTaHUS.

BocnurarenpHbIi IOTEHIUAI npeameTa «FEOMeTpI/IH» pPCaAIM3YyCTCA UCPC3:

®  ICIOJIb30BaHHE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COMEpKaHUs YUE€OHBIX MPEAMETOB IS
(hopMupoBaHUs y 00YUAIONINXCS POCCHICKUX TPAIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHUHCKOI0 HCTOPUYECKOrO0 CO3HAaHHUS Ha OCHOBE
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HUCTOPUYECKOrO IPOCBELICHMs; IMOAOOP COOTBETCTBYIOLIETO COJEp)KAaHUS YPOKOB,
3aJJaHUi, BCIIOMOIaTeJIbHBIX MaTepHUaIoB, MPOOIEMHBIX CUTYaLUH JUIs 00CYXKIECHUH;

e BKIIOYCHHE YYHUTESIMH B pabodne HporpaMMbl MO y4eOHBIM MpeaMeraM, Kypcam,
MOZYJIAIM LIEJIEBBIX OPUEHTHPOB PE3YJIBTaTOB BOCHUTAHMS, UX Y4YE€T B OIPEICICHHUH
BOCIIMTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

e BBIOOP METOOB, METOJIUK, TEXHOJIOIHH, OKa3bIBAIOLIUX BOCIUTATENILHOE BO3/ICHCTBUE HA
JUYHOCTb B COOTBETCTBHH C BOCIIUTATEIbHBIM HJCAJIOM, LIEIbIO U 33Ja4aMU BOCIIUTAHMS,
LEJIEBBIMA  OPUEHTUPAMU  pE3YJIbTaTOB  BOCHUTAHMS; pPEAIU3aLUI0  MPUOpPUTETA
BOCIIMTAHUS B yU€OHOM JESITEIbHOCTH;

e [IpUBJICYEHHE BHUMAHMS OO0YYAIOLIMXCS K IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax
MPEIMETOB, SBICHUNA M COOBITUN, MHUIMHPOBAHUE OOCYKICHHH, BBICKa3bIBAHUNA CBOETO
MHEHUS, BBIPAOOTKM CBOErO JIMYHOCTHOTO OTHOIIEHUS K H3y4aeMbIM COOBITHSM,
ABJICHUSM, JINLAM;

® T[pPUMEHCHHE WHTEPAKTUBHBIX (opM y4eOHOW paboThl - HWHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX IT03HABATEIbHYIO MOTUBALINIO, UTPOBBIX METOAMK, JUCKYCCUM, TAOIINX
BO3MOXXHOCTb TPHOOPECTH OIBIT BEIEHHs KOHCTPYKTHMBHOIO JHajora; TIpyIIOBOMH
paboThl, KOTOpasi YYUT CTPOUTH OTHOIIEHUS U JCHCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET
Pa3BUTHUIO KPUTUYECKOT'O MBIIIJICHHUS;

e no0yxaeHue oOyJaromuxcs CcoOJI0AaTh HOPMBI TOBEACHUS, NpaBujia OOLIECHHS CO
CBEpCTHHKAMU ¥  TEJarori4ecCKUMH  paOOTHHKAMH, COOTBETCTBYIOIIME  YKIIAAY
0011e00pa3oBaTebHON OpPTaHW3alluK, YCTAHOBIICHUE U TOJICPXKKY JTOOpOXKeIaTeIbHON
aTMocepsr;

e OpraHu3al{I0 HaCTaBHUYECTBA MOTMBUPOBAHHBIX U 3PYAUPOBAHHBIX OOYHYaIOLIUXCS HaL
HEYCIEBAOLMMH OJHOKIACCHUKAMM, B TOM 4YHCIe C OCOOBIMH 00pa30BaTElbHBIMU
NOTPEOHOCTSIMH, JAIOMIET0 00YYAIOLIMMCS COLMAIBHO 3HAUYUMBIN ONBIT COTPYAHHUYECTBA
¥ B3aIMHOM ITOMOIITH;

® UHUIMHUPOBAHUE M MOANEPKKY HCCIEJOBATEILCKOM AEATENBHOCTH 00y4aroIuxcs,
IJIJAHUPOBAaHUE U BBINOJHEHHE  WMHIUBUIYaIbHBIX M  TPYIIOBBIX  IPOEKTOB
BOCIIMTATEIbHON HAIPaBICHHOCTH.

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaKIaHCKOr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3UIHUUA OOYYaIOUIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT0 4JIEHA POCCUICKOro OOIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBJICHUH, IPOLENYp I'PaXIaHCKOIrO
obmiectBa (BbIOOpBI, OMPOCHl U JIPYroe), yMEHHE B3aUMOJEWUCTBOBaTh C COLMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIUAMU U HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTh POCCHHCKON TpakJTaHCKOM HWJIECHTUYHOCTH, YBAXKCHUS K
IPOLUUIOMY M HACTOSIIEMY POCCHICKOM MaTE€MAaTHKH, II€HHOCTHOE OTHOIIEHHE K
JOCTHUKEHUSIM POCCHMCKUX MAaTeMaTUKOB M POCCUHCKOM MAaTeéMaTUYE€CKOM IIKOJIBI,
HCIIOJIb30BAaHUE 3TUX JIOCTHXKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

OCO3HAHHE JyXOBHBIX IIEHHOCTeH pPOCCHHCKOrO Haponaa, Cc(HOPMHPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHWS, OJTHUYECKOrO TIOBENCHMS, CBSA3aHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTUKEHUN HAYKU U JESATENbHOCTBIO YUEHOTO, OCO3ZHAHUE JINYHOTO BKJIA1a
B IIOCTPOCHUE YCTOWYUBOT0O Oy yIIETo;

4) 3cTeTHYECKOT0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, PpacCYXICHHUH, BOCHPUUMYHUBOCTh K
MaTE€MaTHYECKUM aCleKTaM pa3jIudHbIX BUJIOB UCKYCCTBA,

porvmert oA SRS SIENT BOGI TaHHL:
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c(OPMHUPOBAHHOCTH YMEHUS TPUMEHSITh MaTeMaTHYECKIE 3HAHHUS B MHTEPECax 37J0POBOTO
U 0Oe3omacHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHI M OTABIXA, pEryisipHas (pu3ndeckasi akTHBHOCTB),
(i)I/ISI/I‘IGCKOG COBCPUHICHCTBOBAHUC ITPH 3aHATHAX CHOpTI/IBHO-OSI[OpOBPITCJ'IBHOﬁ JACATCIBbHOCTBIO,

6) TPy 10BOI'0 BOCIIMTAHUS:

TOTOBHOCTh K TPYNy, OCO3HAHUE IIEHHOCTU TPYAOTIO0MS, MHTEpEC K Pa3IUYHBIM cdepam
poeCCUOHATILHON AESITEIbHOCTH, CBSI3AHHBIM C MAaTEMaTHUKOW M €€ MPUIOKCHUSIMU, YMECHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymedl mnpodeccun W peaan30BBIBATH COOCTBEHHBIC
KMU3HCHHBIC IUJIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO H
CaMOO6pa3OBaHI/IIO Ha IIPOTAXKCHUU Bcel KN3HH, TOTOBHOCTb K aKTUBHOMY Yy4aCTHUIO B PCUHICHHUUA
MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKON HAIPaBICHHOCTH;

7) IKOJOrHYeCKOro BOCIIHTAHHUS:

Cd)OpMHpOBaHHOCTB SKOJIOTHYECKON KYJbTYypbl, IOHHMAaHUC BJHAHHUA COLMAJIbHO-
HSKOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHUE MPHPOJHONH M COIHAIBHOW Cpelbl, OCO3HAHWE
rJ100aJIbHOT0 XapaKTepa SKOJIOTHYSCKUX MPO0JIeM, OPHCHTAIIHSI Ha IPUMEHEHUE MaTEMaTUYCCKIX
3HAHUH IS pelIeHHs 33124 B 001aCTH OKPYIKAIOIIEH Cpe/Ibl, TNIaHUPOBAHKE MTOCTYITKOB U OLIEHKU
HUX BO3MOXXHBIX IMOCIEICTBUM ISl OKPY>KAIOIEeH CpeIbl;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

c(OPMHUPOBAHHOCTH ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY  YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEeMAaTHYECKOH HayKH Kak chepbl
YEJIOBEYCCKOM JICATEIbHOCTH, ITANOB €€ Pa3BUTUS W 3HAUUMOCTH JUISL Pa3BUTHS [IMBHIU3AINH,
OBJIaZACHUC SI3BIKOM MaTEMAaTUKU U MaTeMaTHYECKOU KyJ'IbTypOfI KaK CpCaACTBOM IIO3HAHHA MHUPA,
TOTOBHOCTb OCYIIECCTBJIATH IIPOCKTHYIO U MCCICAOBATCIBCKYIO ACATCIbHOCTh MHAUBUAYAJIbHO 1

B TpyIIIIE.

COJAEP)KAHUE OBYYEHUA
10 KUJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHS cTepeoMeTpuu. Touka, npsmMasi, IIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCMOMaTUYECKOM IMOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnonoxeHne MpsMbIX B IMPOCTPAHCTBE: NMEPECEKAIOIINECS, NapaJUIeIIbHbIE U
CKpeluBaromuecs npsimele. [Ipu3Haku ckpemmBaromuxcs npsaMbix. [lapanienbHOCTh IpsMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapajlieibHbIE MPSMbIE B MPOCTPAHCTBE, NApAJIEIBHOCTh TPEX
NpAMBIX, [APAJUIENBHOCTh NPSIMOM W MIOCKocTH. llapamienbHoe W LEHTPAIbHOE
MPOEKTUpOBaHKE, N300pakeHne ¢puryp. OCHOBHBIC CBOMCTBA MapaJUICIIBHOTO MPOCKTHPOBAHUSI.
N3o06paxenue ¢puryp B mapayuieabHON IPOEKIUU. YTIIBI C COHAPABIEHHBIMUA CTOPOHAMH, YTOI
MEXKy NPAMBIMU B MpPOCTpaHCTBE. IlapaiminenbHOCTh INIOCKOCTEW: IMapajuleibHble IUIOCKOCTH,
CBOICTBA MapasuIeNbHbBIX TIocKocTel. [IpocTeiinme npocTpancTBEHHBIE (PUTYPHI HA TIIIOCKOCTH
TeTpa’ip, NapajulesIeuIe]l, TOCTPOCHUE CEUECHHII.

[lepnieH UK YISIPHOCTD MPSIMOU U TJIOCKOCTH : IEPICHAUKYIISIPHBIE MPSMBIE B TPOCTPAHCTBE,
MpsIMbIE TapaJUIeNIbHbIE W NEPHEHAUKYJSPHbIE K IUIOCKOCTH, MPU3HAK IEPIEHIUKYISIPHOCTH
NpsIMOM M TUIOCKOCTH, TE€OpeMa O MNpSIMOW NEPHEHAMKYISIPHON MiIockocTH. OpTOroHadbHOE
npoekTupoBanue. llepneHAuKyassp M HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO IIJIOCKOCTH,
paccTosiHue OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTb. leprneHauKynspHOCTh
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IUIOCKOCTEW: TpPHU3HAK MEepHeHAUKYISIPHOCTH JBYX IuUlockocteil. Teopema o  Tpéx
NEePIEeHIUKYIpax.

VYTIabl B MPOCTPAHCTBE: YO MEXY IPSMOW U TIJIOCKOCTBIO, ABYTPAHHBIA yroJl, JIMHEHHbBIN
yroa ABYTPAaHHOro yrua. Tp€XrpaHHbli U MHOrOrpaHHble yribl. CBOWCTBa IUIOCKHUX YIJIOB
MHOrorpaHtoro yria. CBoWCTBa IJIOCKUX U JBYTPAHHBIX YIJIOB TPEXIpaHHOrO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHMKH

Buapl MHOrOrpaHHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [lpu3ma: n-yronpHas npusma, npsmast
U HAKJIOHHas Npu3Mbl, OOKOBas M TOJNHAas NOBEPXHOCTh Mpu3Mbl. [lapamienenunern,
MpSIMOYTOJIBHBIM MapaJulesielIiNel W €ro cBoicTBa. KpaTwaillime mnyTM Ha MOBEPXHOCTH
MHOTOrpaHHuka. Teopema Diinmepa. IIpoctpancrBenHas Tteopema Iludaropa. Ilupammma: n-
yrolibHas MUpaMua, IpaBuiibHAs U yced€HHas mupamubl. CBoiicTBa pédep u OOKOBBIX I'paHei
NpaBUIBLHON TUpamMubl. [IpaBuibHBIE MHOTOTpaHHUKH: TMpaBUJIbHAS TpPHU3Ma M IpaBUJIbHAsS
MMpamMuia, MpaBuiIbHasi TPEYTrolbHAsl MUPaMKJia U IPAaBHIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOI'OTPAHHUKAX: OKTA3/Ip, JOIEKadAp U UKOCAIP.

Boruncnenue 351eMeHTOB MHOT'OIPAaHHUKOB: p&0pa, nuaroHanu, yrisl. [lmomaas 60koBoi
MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSAMOI MPU3MBI, TIIOIIA/[b OCHOBAHHIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPAMOMN mpusMsbl. [lnomiaas O0KOBOM MOBEPXHOCTU U MOBEPXHOCTH MPABHIBHON
MMAPaMU/IbL, TEOPEMA O IVIOIAAN YCEUYEHHON MTUPAMUIBIL.

CummeTpusi B TPOCTPAHCTBE. DJIEMEHThI CUMMETPUU MPABWIHHBIX MHOT'OTPAHHUKOB.
CummeTpusi B NIpaBUIBHOM MHOIOIPDAHHHMKE: CHUMMETPHUS MapajuleNieluIed, CHUMMETPHS
MPaBUJIBHBIX TPU3M, CHMMETPUS TPaBUILHON MUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHSI: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJJIMHEApHBIC, COHAIPAaBICHHBIE W IIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpOB. JleHCTBHS C BEKTOpAaMH: CIOKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uyncio. CBoicTBa ciioykeHus: BEKTOpoB. CBOMCTBA YMHOKEHUS
BeKTOpa Ha uncio. [lonsTHe KomIuianapHble BEeKTOpHI. [Ipu3Hak koMIiaHapHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3IoKEHMM BEKTOpPAa MO TPEM HEKOMILIAHAPHBIM
BekTtopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. KoopauHars! BekTopa. CBA3b
MEX/ly KOOpJUHATaMHU BEKTOpa M KOOpPAMHATAMHU TOYEK. YTOJ MEXIy BekropaMu. CkaisipHoe
IIPOU3BEJICHUE BEKTOPOB.

INJIAHUPYEMBIE PE3YJIBTATHI
JINYHOCTHBIE PE3YJIBTATBI
1) rpaxiaHcKoe BOCIIMTAHME:

c(hOpMHPOBAHHOCTh TPAKIAHCKOM TO3UIMK  OOydYaromerocs Kak akKTUBHOIO |
OTBETCTBEHHOT0 4JieHA POCCHUHCKOro OOIeCTBa, MPEACTaBICHHE O MATEeMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIENyp TpakKIAaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aWMOJCHCTBOBATH C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHEM;
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2) NaTPHOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUNUCKON TPasKIaHCKON UICHTUYHOCTH, YBAXKEHUS K MPOIIOMY U
HACTOAILIEMY POCCUUCKON MaT€MaTUKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCHUUCKUX
MaTeMaTUKOB U POCCHUHCKOW MaTEMaTHMYE€CKOM IIKOJbI, MCIIOIb30BaHUE ATUX JTOCTHUIKEHHUM B
JPYIUX HayKax, TEXHOJIOIUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHMCKOrOo  Hapoaa, CchHOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM MMPUMEHEHHEM
JOCTH)KEHUM HAyKH M JIEATEIbHOCTBIO YYEHOTO, OCO3HAHHWE JIMYHOI'O BKJIa/Ja B MOCTPOCHUE
YCTOWYUBOTO OYAYIIETO;

4) 3cTreTnYecKoe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYasi SCTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/la4, PEIICHUH, PacCyX JACHHI, BOCIPUUMYHBOCTE K MATEMAaTUYCCKUM AaCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BoCINTAHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTHUECKUE 3HAHUSI B MHTEpEcax 3/10pOBOrO
n Oe3omacHOro obOpa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (370pOBOE
MMTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHH M OTABIXA, peryisipHas (pu3ndeckasi akTHBHOCTB ),
(u3nUecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENIBHOM J1€ATEIbHOCTHIO;

6) Tpy10BO€ BOCIMTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTU TPYAOTIO0MS, MHTEpEC K Pa3IUYHbIM cdepam
po(heCCHOHATBLHON JCSITeTLHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW U €€ TPHIIOKCHUSMHU, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymeld mnpodeccid W PeaTn30BbIBAaTH COOCTBEHHBIC
KU3HEHHBIC TJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM0o00pa3OBaHMIO Ha MPOTSHKEHUU BCEH )KU3HM, TOTOBHOCTh K aKTUBHOMY y4YacTHIO B PEIICHUHU
MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH;

7) IKOJIOI'H4€eCK0€¢ BOCIIUTAHUE:

cOPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpHl, IOHHMMAHHUE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX IIPOILECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBLHOM Cpejbl, OCO3HAHUE
TJI00AJIBHOTO XapaKTepa YKOJIOTMUECKUX TPOOJIeM, OpUEHTAIIHS Ha TPUMEHEHHE MaTEMaTHIECKUX
3HAHMM JJIS pEelIeHus 33/1a4 B 00JIaCTH OKPY>KaIoIel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
UX BO3MOXKHBIX MOCTIEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(OPMUPOBAHHOCTb  MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOLIECTBEHHOW NMPaKTHKH, TOHUMAaHHWE MaTeMaTHYECKOM Hayku Kak cepbl
YeJIOBEUYECKON JESITEIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTH Ui Pa3BUTHS LIMBWIN3ALNU,
OBJIJICHHE SI3bIKOM MAaTEMaTHUKU U MaTeMaTH4YeCKOW KyJIbTYpOW KakK CpeICTBOM MO3HAHMS MHPa,
TOTOBHOCTb OCYIIECTBJIATh MPOEKTHYIO U MCCIIE0BATENbCKYIO ESTEIbHOCTh MHANBUIYAIBHO U
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METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE JeiicTBUS
Bba3oBble Jlornyeckue JelHcTBUA:

BBISIBJISITh W XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
NOHSITHH, OTHOIICHUH MEXJy TOHATUSAMH, (HOPMYIMpPOBATh  OINPEICIICHUS  TOHSTHH,
YCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(UKAIIMK, OCHOBAHUS Ui OOOOIICHHUS U
CpaBHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOPA3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTeIbHBIC, €IMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHUs B (akTax,
JMAHHBIX, HAOMIONEHUAX ¢  YTBEPXKACHMSX, Tpeniaratb KPUTEPUU JUIS  BBISBICHUSA
3aKOHOMEPHOCTEW U IPOTHUBOPEUHIA;

ACJIaTb BbIBOJbBI C HMCIIOJIB30BAHMWECM 3aKOHOB JIOI'MKH, ACAYKTHUBHBIX W HWHIYKTHUBHBIX
YMOBaKJIIOquHI;'I, YMOSaKJ'IIO‘ICHI/Iﬁ 110 aHAJIOT'UH,

MIPOBOJIUTH CAMOCTOSTEIBHO JJOKA3aTebCTBA MATEMAaTUUECKUX YTBEPKACHUH (TTPSMBIE U OT
IPOTUBHOIO), BBICTpaUBATh AapryMEHTAIMIO, NPUBOAUTH MPUMEPHI U  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYKICHUS U BBIBOIBI,

BBIOHMpATH CIIOCO0 pelieHns yueOHo! 3aaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHMUS,
BBIOMpATh HanOoJee MOAXOASIINN C YIETOM CaMOCTOSITENTLHO BBIJEIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareLCKHeE AeliCTBHSA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HaHUsI, (POpMyInpoBaTh
BOMPOCHI, (PUKCUPYIOLIUE NPOTHBOpEUHE, MpoOJieMy, YCTaHABIMBATb HMCKOMOE M JIaHHOE,
(hopMUpOBaTH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBICHHUS, MPOIecca, BBISBICHUIO
3aBUCUMOCTEH MKy 00bEKTaMHu, SIBJICHUSMU, IIPOLIECCAMM;

CaMOCTOATCIIbHO (I)OpMy'J'II/IpOBaTB O606H.ICHI/I$I M BBIBOAbLI 110 pE3yJibTaTaM HpOBC,[[éHHOFO
HaGJHOI[eHI/ISI, HCCIICJOBaHHUA, OUCHUBATh JOCTOBCPHOCTh IIOJIYUCHHBIX PE3YJIbTAaTOB, BHIBOJOB U

0000IIIEHN;

MPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC NPOLECCA, 4 TAKIKC BBIABUIaTh IMMPCAIIOJIOKCHHUA O
€TI0 Pa3BUTHUH B HOBEIX YCIIOBUAX.

Pa6ora ¢ nunpopmanmeii:

BBISIBIIATH e(UIUTH HH(OpMAIINKU, TaHHBIX, HEOOXOMUMBIX JJIsl OTBETA HA BOMPOC M IS
pELIEHHUS 3a/1a4u;
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BbIOMpaTh HMHMOPMALIMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMaTHU3UpOBaTh W HHTEPHPETUPOBATh HWH(MOpPMALUIO PA3NIUYHBIX BHIOB U  (popm
MIPEACTABJICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIIUIO, TIPEICTABIIATE €€ B PA3IMYHBIX (POpMax, HILTFOCTPUPOBATH
rpaduuecku;

OLIEHMBATh HAA&HKHOCTHh HMH(GOpPMAMM TO CaMOCTOSTENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKkaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eiCTBHS
Oowmenue:

BOCIIPUHUMATL H q)OpMYHI/IpOBaTB CYyXKICHUA B COOTBCTCTBUU C YCIOBUAMH H LCIIAMH
06HICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W ITHCbMCHHBIX
TCKCTaxX, 1aBATb IIOACHCHUS 110 X0y pCIICHUS 3a/la4, KOMMCHTHPOBATb HOHy‘lGHHBIfI PE3YyJbTAaT,

B X07€ OOCYXXJCHHs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAE€MOM TEMBI, MPOOJIEMBI,
peniaemMoi 3a7a4M, BBICKA3bIBaTh WJEH, HAICJICHHBIE HA MOMCK PEIICHMS, COMOCTaBISATH CBOU
CYXKACHUS C CYKICHHUSMHU IPYTUX YYaCTHUKOB JMAJoOra, oOHapyKHUBAaTh Pa3Indhe U CXOJCTBO
TO3UIINH, B KOPPEKTHOH (hopme (popMyITHpoBaTh pa3HOIIIACHs, CBOU BO3PAKEHNS,

MPEJCTABIITh PE3YJAbTATHl PELICHUS 3a1aud, SKCIIEPUMEHTA, HCCICAOBAaHMS, IPOEKTA,
CaMOCTOSITEITLHO BEIOMPATh (POpMAT BEICTYIUICHHS C YIETOM 3a/a4 MPE3CHTAIIUU H OCOOCHHOCTEH
ayAUTOPHUH.

PerynsiTuBHbIE YHHBepCcAaJbHbIE YUeOHbIE e CTBHUS

Camoopranuszanmsi:

COCTaBJIAThH IUIaH, AITOPUTM pELIEHUsS 3aJauyd, BBIOUPATH CIOCOO pPEUICHUS C Y4ETOM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUAHTHI pEIICHUM ¢ y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

BIIa/IETh HABBIKAMH MTO3HABATEIBbHOMN pehIeKCUU KaK OCO3HAHUS COBEPIIIaeMbIX NeHCTBUM 1
MBICITUTENBHBIX IPOIECCOB, UX PE3YIBTATOB, BIAIETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS
MPOLIECCA U PE3YJIbTATA PELICHUS MATEMAaTUYECKOW 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh IIPUM PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAMIEHHBIX OIIMNOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJbTATA LIETU U YCIOBUSIM, OOBSICHATD IPUYUHBI JIOCTHXKCHUS
WU HEJOCTIKCHHS pe3ylbTaTOB JEATEIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OICHKY

IpPUOOPETEHHOMY OIBITY.

CoBMecTHAA J1eATEeJIbHOCTD:
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MOHUMATh M WCIIOJNB30BaTh MPEUMYIIECTBA KOMaHIHONH W WHAMBHIYATBHOH PaOOThI MPHU
pemieHUH y4eOHBIX 3aJa4, TNPUHUMATh IIe]Ib COBMECTHOW JICATEIBHOCTH, IUIAHHPOBAThH
OpPTaHU3AIMI0 COBMECTHOH paboTHI, pacmlpeneisTh BUABI paboT, ITOTOBapHBATHCS, OOCYKIATh
MPOIIeCC U PE3YNbTAT padoThl, 00001IaTh MHEHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNMOBBIX (hopmax paboTsl (0OCykIeHus, 0OMEH MHEHUW, «MO3TOBBIC
IITYPMBD» ¥ HHBIE), BBITOJHATH CBOIO YACTh PA0OTHI M KOOPIMHUPOBATEH CBOM JICHCTBHSI C IPYTUMHU
YJIeHAMA KOMaHJIbl, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMIA TPOMYKT MO KPUTEPHSIM,
chOopMyIUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBUSI.

NPEJAMETHBIE PE3YJIbTATbBI
K xonmy 10 kaacca o0ydaromuiicss HAyIUTCs

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPUU TIPU PEUICHUH 3a1a4 U
MTPOBEJICHIH MaTEMaTHICCKUX PACCYKICHUH;

e TIPUMEHSATH aKCHOMBI CTEPEOMETPHUH U CIICICTBHS U3 HUX TP PEIICHUU TEOMETPUIECKUX 3a7aY,

e KIaccCH(UIUPOBATH B3aUMHOE pPACIOJIOXKEHHE TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJIHO OIEPUPOBATH MOHITHSAMH, CBSA3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXK/TY MPSMBIMU B
MIPOCTPAHCTBE, MEXKTY MPSIMOM U MIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C MHOT'OTPAaHHUKAMH,

e CBODOOJIHO pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (IIpH3Ma, TUPaMHU/Ia, IIPSIMOYTOJIbHBII
napajuiejenumes, Kyo);

e KJIacCU(UITMPOBATH MHOTOI'PAHHUKH, BEIOMPasi OCHOBAHMS TSl KiacCu(puKaIuu;

e CBOOOJIHO OIEPUPOBATH MOHATHIMH, CBI3AaHHBIMH C CEYEHUEM MHOTOIPAHHUKOB TIJIOCKOCTBIO;

e BBHINOJHATHh TNapajljieIbHOE, ICHTPATLHOE W OPTOTOHAIBHOE IPOSKTHUPOBaHHME (UTYp Ha
IJIOCKOCTh, BBITIONHATE U300pakeHus (pUryp Ha IIoCKOCTH;

e CTPOUTH CEYCHUS MHOTOTPAHHHKOB Pa3IMUYHBIMH METOJAMH, BBITOJIHATH (BBIHOCHBIC) TUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIONIA/IA TOBEPXHOCTEH MHOTOI'PAaHHUKOB (ITPU3Ma, TUPAMHUIA), TeOMETPUICCKIX T
C IpUMeHeHueM Gopmy;

e CBOOOJHO OIEPUPOBATH TMOHATHUSMHU: CHMMETPHS B IMPOCTPAHCTBE, IEHTP, OCh U IJIOCKOCTH
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBL;

e CBOOOJHO ONEPUPOBATH TOHATHUSMHU, COOTBETCTBYIONTUMH BEKTOpaM H KOOpAHHATAM B
MIPOCTPAHCTRBE;

e  BBINOJHATH JACUCTBHSI HAJl BEKTOPAMHU;

e pemarb 3aJa4d  Ha JIOKAa3aTeJbCTBO MATEMAaTHMUYECKMX OTHONICHUH U HaXOXICHHUE
TEOMETPUUYECKUX BEIIMYUH, IPUMEHSIS N3BECTHBIE METO/IBI IIPH PEIICHHH MaTEMaTHYECKUX 3a/1a4
MOBBIIIEHHOT'0 ¥ BHICOKOT'O YPOBHSI CIIOKHOCTH;

e TPUMEHSATH MPOCTEUIITNE MPOTrPAMMHEIC CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI
TIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e W3BIEKaTh, NpPEeOOpPa3OBLIBATh W HWHTEPIPETHUPOBATH HWHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (PUTypax, MpeICTaBICHHYIO Ha YePTEKAX U PUCYHKAX;

e TIPUMEHATH TOJyYCHHBIC 3HAHHWS Ha TPAKTHUKE: CPaBHUBATh M aHAIM3UPOBATh pEaIbHBIC
CUTYaIlil, MPUMEHSITh HM3yYCHHBIE TMOHATHS B TPOIECCe TMOKMCKA PEIICHHs MaTeMaTHYeCKH
chOpMyIUPOBAHHON MPOOIEMBI, MOACTUPOBATH PEATbHBIC CUTYAllMH HAa S3BIKE TCOMETPHH,
WCCTIE0BATh MTOCTPOCHHBIE MOJIETH C HCIOJIh30BAHUEM T€OMETPUUYECKHUX IMOHATHH M TEOpPEM,
amnmapara anreOpsl, pemaTh IPakKTUYECKUe 3aJa4t, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUUECKUX
BEJIMYNWH;

e WMETh TPEJCTABIICHUS OO0 OCHOBHBIX JTanax pa3BUTHS TEOMETPHH KaK COCTAaBHOM dYacTh

v
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TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Ne n/mt HanmenoBanue paszzenoB U TemMm KonunyectBo yacos DneKTpOHHbBIE
MPOTrpaMMbI Bcero | KonTtponbHbie (dpoBbIe)
paboThI o0pa3oBaTenbHbIe
pecypcesl
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacronoxeHue npsmMbIx B 6 1
IPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEN B 8
IPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTD MPSAMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
&) VYTIIbl ¥ paccTosTHUS 16 1
6 MHororpaHHMKI 7 1
7 BekTopsl B IpocTpaHCTBE 12
8 [ToBTOpeHme, 06001IICHIE 1 5 2
cucTeMaTu3alus 3HaHU
OBILIEE KOJIMYECTBO YACOB I1O0 102 6
I[MTPOTPAMME
INIOYPOYHOE IIVITAHUPOBAHHME 10 KJIACC
Ne Tema ypoka KonnuecTtBo yacos OneKTpOHH
n/m Bcero KoHnTtponbHbie bIE
paboTsl udpoBbIe
oOpazoBaren
bHBIC
pecypcesl
1 OcHOBHBIE TpaBUIIa U300paXKECHUS HA 1
PUCYHKE IJIOCKOCTH, TTapaJlIeTbHBIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
2 [TonsATHS CTepeoMeTpHH: TOUKA, 1
npsMasi, I0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TpaBUIIa U300paXKECHUS HA
PHUCYHKE IJIOCKOCTH, TTapaJlIeTbHBIX
psSMBIX (OTPE3KOB), CEPEANHBI OTpe3Ka
3 [TonsTus: nepecexaronmecs 1
TUTOCKOCTH, TIEPECEKAIOINECs TpsiMasi 1
IJIOCKOCTb; MOJIYTIPOCTPAHCTBO
4 [MonsaTus: mepecekaronirecs 1
TUTOCKOCTH, TIEPECEeKAIOIINEecs psiMast 1
IUIOCKOCTb; MOJIYTIPOCTPAHCTBO
) MHororpaHHuKH, H300pakeHNE 1
IPOCTEHIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMHUX 00bEKTOB
6 MHororpaHHuKH, U300paKeHHne 1
IPOCTEHIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMUX 00bEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1
CJIEACTBUS U3 HUX
8 AXCHOMEI CTEPEOMETPHH M TIEPBHIE 1
AOKYMEHT NoAnv¢AR BEEKGFBHHD MO HHKLIO
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AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus u3 HUX. CrocoObl 3aJaHus

MPSAMBIX U TJIOCKOCTEW B TPOCTPAHCTBE.

O0603Ha4YeHHs! MPSMBIX U MJIOCKOCTEH

10

N3o0paxeHune cedeHni mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE IPOXOIST
yepe3 ux péopa. zobpaxenue

MEepeCCUCHUS IMMOJTYUCHHBIX ILTIOCKOCTEH.

PackpammBanue nocTpoeHHBIX
CEUEHUH pa3HbIMU IIBETAMHU

11

N3o00paxeHune cedyeHnil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE IPOXOIAT
yepe3 ux péopa. zobpaxenue

MEepeCcCUYCHUS MMOJTYUCHHBIX ILTIOCKOCTEH.

PackpammBanue nocTpoOeHHBIX
CeUeHU pa3HbIMU IIBETAMHU

12

N3o00paxeHune cedeHnit mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE IPOXOISAT
yepe3 ux péopa. zobpaxeHue

MepeCcCUCHUS MMOJTYUCHHBIX ILTIOCKOCTEH.

PackpammBanue nocTpoeHHBIX
CEUEHUH pa3HbIMU IIBETAMU

13

N3o00paxkeHne cedyeHnil mupaMupl,
Ky0a 1 MpHU3MBI, KOTOPBIE MPOXOIAT
yepe3 ux péopa. zobpaxenue

MepeccUCHUs IMOJTYUCHHBIX MJIOCKOCTEM.

PackpammBanue nocTpOeHHbIX
CEUEHUH pa3HbIMU IIBETAMU

14

Merton ciaeaoB AJisi HOCTPOCHUS
CEeUYEeHUN

15

Merton crnenoB a1t TOCTPOEHUs
ceueHuii. CBoiCTBa NepeceueHuit
MPSAMBIX U TNIOCKOCTEH

16

Merton crnenoB ai1st TOCTPOEHUS
ceueHuii. CBoiiCTBa NepeceueHuit
MPSAMBIX U INIOCKOCTEH

17

ITocTpoeHue ceueHuii B nupamuzie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3nanue BBIHOCHBIX YepTEeXen 1
3alUCh L1aroB MOCTPOEHMSI

18

[TocTpoenue ceuenuii B nupaMu/ie,
KyOe 1o TpéM To4KkaM Ha pedpax.
Co3nanre BRIHOCHBIX YEPTEXKEH U
3aIMCh 11aroB MOCTPOCHUS

19

[TocTpoeHne ceuenuii B MUpaMu/Ie,
KyOe 1mo TpéM ToukaMm Ha péOpax.
Co3anue BBIHOCHBIX YEPTEKEH U
3aIMCh MIATrOB MOCTPOCHUS

20

ITocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha péOpax.
Co3nanue BBIHOCHBIX YepTexen 1
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21

[ToBTOpenue mianumerpun: Teopema o
MPOIOPLIMOHATIBHBIX OTPE3Kax.
[Tomo6ue TPeyroNbHUKOB

22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacdeTsl B ceUeHHMAX HA
BBIHOCHBIX uepTexkax. cropus
pa3BUTHS TIJIAHUMETPUU U
CTEPEOMETPUH

23

Koutponbnas pabora "AKcrombl
crepeomerpun. Ceuenus"

24

B3anmHoOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpenMBarOIHecs
npsimble. [Ipu3HaKy CKpemnBaromuxcs
npsmbIxX. [lapannensHpie TpsMbIe B
POCTPAHCTBE

25

Teopema o CyleCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOI
NapaJyIeIbHOW JAaHHOU IIPSIMOM,
MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIe)KaIllel Ha
JTAHHOU MpsAMoii. Jlemma o
IIEPECEUECHNH MTAPATUIETBHBIX MPSMBIX
MIJIOCKOCTBEO

26

[TapamiensHOCTB TpEX NPSIMBIX.
Teopema o TpEx nmapamienbHbIX
npsiMbIX. Teopema 0 CKpeInBarOIUXCst
NPSAMBIX

27

[MTapannensHOE MPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapaJlIeIbHOTO
npoektupoBanus. M3o0paxeHue
pa3HbIX GUTYP B apaJLICTLHON
POCKIIUH

28

[lenTpanbHas nmpoekuus. YTroiu ¢
COHAIpPaBJIEHHBIMU CTOPOHAMU. YTOI
MEX]y NPSIMBIMH

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PaCTONIOKEHUEM MPSMBIX B
IPOCTPAHCTBE

30

[TonaTHs: mapamieabHOCTh PSAMON U
IJIOCKOCTHU B mpocTpancTie. [Ipu3Hak
NapauIeIbHOCTH MPSIMOI U MJIOCKOCTH.
CaoiicTBa napaJuIeIbHOCTH NPSIMOM U
MJIOCKOCTH

31

I'eomerpuueckue 3a1aun Ha
BBIUMCJICHHUE U JOKa3aTeIbCTBO,
CBSI3aHHBIE C MMAPAIETBbHOCTHIO
MPSIMBIX M TJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoenue ceueHus1, NpOXoIAIIEro
4yepes3 JaHHYIO IPSMYIO Ha YEPTEXKE U
MapajuieIbHOrO APYroi mpsMOu.
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33

[MapannensHas MPOEKIUs, TPUMECHEHHUE
JUIS IOCTPOCHUS CEUCHUI KyOa 1
napayenenuneaa. CoiicTsa
napaJuIeIIeIUIe 1a U IPU3MBI

34

HapaJIHCHLHLIe IIJIOCKOCTH. HpI/IBHaKI/I
MapaJuiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOJALIEH Yepe3 TOUKY, HE
MPUHAJUISKAILYIO JAHHOM MIIOCKOCTH U
CJIEJICTBHS U3 HEE

36

CaoiicTBa napauienbHbIX JIOCKOCTEH:
0 MapaJUIEIbHOCTH NPSIMBIX
NIEPECEUCHHUS TP NIEPECEUECHUN ABYX
MapaJuIeNIbHBIX INIOCKOCTEN TPEThEN

37

CoiicTBa mapaJiIeIbHbIX MIIIOCKOCTEH:
00 oTpe3Kax mapaienbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXKTY MapajuieTbHbIMU
IUIOCKOCTSIMH;, O TIEpECEUeHUN MPSIMO
C IByMsl IapaJuieJIbHbIMU IJIOCKOCTSIMU

38

[ToBTropenue: Teopema [Tudaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MPSMOYTOJIBHOTO TPEYr OJIbHUKA

40

CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuienenuneaa

41

Brruucnenue aiauH OTpe3KoB B KyOe 1
IPSMOYTOJIBHOM NapajuleIeuIe e

42

[IeprieH IUKYISIPHOCTD IPSAMOMN U
mockoctu. [Ipusnak
NEPIEHIUKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

[leprieHAMKYISIPHOCTH IPSIMOUM U
wiockoctu. [Tpu3nak
NEPIEHANKYJIIPHOCTH IIPSIMOU U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEN
yepe3 TOUKY MPOCTPaHCTBA U
NEePHEHANKYJISAPHOHN K MIJIOCKOCTH

45

[1;1oCKOCTH M NEPIIEHIUKYIISIPHBIE UM
IpsIMbIE B MHOIOTPaHHUKAX

46

IInockoctu u MNEPNCHAUKYIIAAPHBIC UM
MNPSAMBIC B MHOI'OI'paHHHKAX

47

[leprieHauKyNsp ¥ HaKJIOHHASL.
[TocTpoenne neprneHuKysapa u3
TOYKU Ha IPSIMYIO

48

[leprienauKysAp ¥ HAKJIOHHAS.
ITocTpoeHue nepnesayuKyIIspa us3
TOYKU Ha IPSIMYIO

49

Teopema 0 TpEX NepreHaAuKyIIpax

JIOKYME

T 00oANn
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50

Teopema o TpEX neprneHANKYIsIpax
(mpsiMasi u oOpaTtHasi)

51

Yron Mexay CKpeumBarOIuMUCS
PSIMBIMU

52

[Touck nepneHIUKyISIPHBIX TPSIMBIX C
MTOMOIIBIO TIEPIICHIUKYIISIPHBIX
IUIOCKOCTEHN

53

OpToroHajibHoe MPOESKTUPOBAHUE

54

[Toctpoenue ceuenuii kyoa, MpU3MBL,
IIPABWJIBHOM MUPAaMUBI C TOMOLIBIO
OpTOTOHAJILHOW MPOEKIIUU

55

[TocTpoeHue cedeHuit Kyoa, MPU3MBbI,
MPaBUIIBHON MUPAMUJIBI C TIOMOILBIO
OpPTOTr OHAJILHOW IPOEKLIUH

56

CummeTpust B IPOCTPAHCTBE
OTHOCHUTEIBHO I10ocKocTH. [Imockoctn
CUMMETPUI B MHOTOIPAHHUKAX

57

[Ipu3Hak nepneHuKyIspHOCTH
NPSIMOM U TNIOCKOCTH KaK CJIEJICTBUE
CUMMETPHUH

58

[IpaBuiabHBIE MHOTOTpaHHHUKHU. Pacuér
PacCTOSIHUI OT TOUKH J0 MJIOCKOCTH

59

[IpaBriibHBIE MHOTOTpaHHUKH. Pacuér
PAacCTOSTHUM OT TOYKH J0 INIOCKOCTH

60

Croco0bl OMYCTUTH MEPIEHAUKYISIPHIL:
CUMMCTpUA, CABUT TOYKHU I10
napajuieIbHON IpsIMOr

61

CnBur no HenapaienbHON IPSIMOH,
VM3MEHECHHUE PACCTOSIHUI

62

KoHnTtponbhas padora "B3aumuoe
PacronokeHUe NMPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

63

HOBTOpeHI/IeZ yYroj MExAay IpsaMbIMU Ha
IMJIOCKOCTU, TPUTOHOMCTPHA B
IMPOU3BOJIbHOM TPCYTI'OJIbHHUKE, TCOPEMA
KOCHMHYCOB

64

[TIoBTOpenue: yroan Mexay
CKpCHIMBAIOIIUMUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckue METObI BHIYMCIICHUS
yria MeXAay IpsIMbIMU B
MHOI'OIPaHHHUKAX

66

JIByrpanHsbIil yron. CBocTBO
JMHENHBIX YIVIOB IBYTPAaHHOI'O yria

67

[lepnenauKynspHbIE TIIOCKOCTH.
CBoiicTBa B3aMHO
NEPICHIUKYISAPHBIX IIOCKOCTEH

68

[Ipu3Hak nepneHMKyIIpHOCTU
IIJIOCKOCTEN; TeopemMa O MpsMOI
MepeceyeHust ABYyX MIOCKOCTEN

NEPIEHIUKYISAPHBIX TPEThEN

JIOKYME
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69

[IpsamoyrosbHBIN NapajuieIenunes;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT O Mapajlleienueia

70

Teopema o nuaroHanu
PSIMOYTOJIBHOT'O MapajuieNienuIena u
CIIEACTBHE U3 HEE

71

CrepeoMeTpuyecKre U MPUKIAIHbIE
3a/1ayu, CBS3aHHBIE CO B3aMMHBIM
paCONIOKEHUEM MPSIMBIX U TIJIOCKOCTH

72

HOBTOpeHI/I€Z CKpCIIUBAarOIIECA
MMpAMBIC, ITapaJIJICJIbHBIC IIJIOCKOCTU B
CTAaHAAPTHBIX MHOI'OI'paHHHUKaX

73

[Tapa mapayuienpHBIX IUIOCKOCTEN Ha
CKpELIUBAIOIIUXCS IPSAMBIX,
pacCTOsIHUE MEXIY
CKPELIMBAIOIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLUsX

74

Paccrosaue ot ToukH J0 IIITOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Brluncnenue paccTosHUN MEXKY
CKpELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOILBIO EPIEHANKYIISPHON
IIJIOCKOCTH

76

TpéXrpaHHbIi yroi, HEpaBeHCTBA IS
TpEXIpaHHBIX yriloB. Teopema
[Mugaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JUIsl TPEXTPAHHOTO yria

77

DJIeMEHTHI ChepUIECKOi TE€OMETPUH
reoie3nYeCKre JIMHUU Ha 3eMIIe

78

KonTtponbsHas padora "Yrisl u
paccrosiuus"

79

Cucremarusanus 3HaHUN
"MHOrOrpaHHuUK M €ro 3J1eMeHTHI"

80

IIupamua. Buasl nupamun.
[IpaBriibHAs nUpaMuIa

81

[Tpusma. [Ipsmas u HakIOHHAs
npu3Mbl. [IpaBunbHas npuzma

82

[Ipsmoin napannenenunesn,
IpSMOYTOJIBHBIN Napajiesenune], Kyo

83

Brinykieie MHOrorpaHauku. Teopema
Diinepa

84

Brimykiblie MHOrorpanauku. Teopema
Oiinepa. IIpaBunbHbIe 1
TOJTYTPaBUIIbHBIE MHOTOTPaHHUKHI

85

Kontponbnas pabora
"MHuororpanauku"

86

[TonsTre BeKTOpa Ha IIOCKOCTH U B
IPOCTPAHCTBE

87

CyMMa BEKTOpOB

88

Pasnocts BCKTOPOB

[EEN

89

IIpaBwio napajieysenuiena

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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90 YMHOKEHHE BEeKTOpa Ha YHUCIIO0 1
91 Paznoxenune BekTopa o 6asucy Tpéx 1
BEKTOPOB, HE JISKAIUX B OJTHON
TUIOCKOCTH
92 CkansipHO€ TpOU3BECHUE 1
93 Brranciienue yriia Mexry BEKTOpaMH B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHU 1
95 [Ipocreiinme 3a1a4M ¢ BEKTOpaMH 1
96 [Ipocreiinine 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4n ¢ BEKTOpaMHU 1
98 O0600111eHIE U CUCTEMATU3alU 3HAHUN 1
99 O6o0011IeHNE M cCUCTeMaTH3aIMsI 3HAHUI 1
100 | UroroBas koHTponbHas paboTa 1 1
101 | MroroBas KOHTpoOJibHAs paboTa 1 1
102 | O6oO6menne U cucTeEMaTH3aIMs 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 102 6
I[MPOT'PAMME
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