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Pe3ysnbTarsl 0CBOCHUS Y4eOHOI0 MpeaMeTa.
HN3y4yenue reomerpun B 10ki1acce Ha 6a30BOM YPOBHE HANIPABJIEHO HA JOCTHKEHHUE CJAEAYIOIIUX LeJei:

® pa3BHTHE JJOTUYECKOTO MBIIIJICHUS, POCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYHUIIUH, KPUTUYHOCTH MBIIICHUS HA YPOBHE, HEOOXOIUMOM
JUIS TIPOJIOJDKEHUST 00pa3oBaHUS M CAMOCTOSITENILHON JCSITeNbHOCTU B 00JacTM MaTeMaTUKu U €€ NPOU3BOAHBIX, B Oymymieit
po¢eCCUOHATBHON JIEATETbHOCTH;

e BOCIHHTAHHE CPEJICTBAMU T'€OMETPUHU KYJIBTYPHI JINYHOCTU: OTHOIICHUS K MaTEMAaTHKE KaK YaCTH OOIEeYeIOBEYECKON KYIBTYPHI.

e pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKCHHSI, AITOPUTMUYECKON KYIbTYphl, KPUTHYHOCTHA MBIIUICHUS HA
YpOBHE, HEOOXOAMMOM ii OOYYCHHsI B BBICIICH IIKOJE TO COOTBETCTBYIOIICH CIENUATBHOCTH, B OyAyIled mnpodeccHoHaTbHON
JIEATEIIbHOCTH;

® OBJIaJleHHEe MATEeMATHYEeCKMMH 3HAHWUSMH M YMEHHSIMH, HEOOXOAMMBIMM B TOBCEAHEBHOW KHU3HU, JISI M3YUYEHUS IIKOJbHBIX
€CTECTBCHHOHAYYHBIX IUCIHILUIMH Ha 0a30BOM YpOBHE, I TMONYYCHHs] OOpa3oBaHHsl B 00JacTsX, HE TPEeOYIOMMX YriayOJIeHHON
MaTeMaTUYECKON MOATOTOBKH.

JIMYHOCTHBIE, MeTaNlpeIMeTHbIE U NPeIMeTHbIe
pe3yJibTaThl 0CBOCHHMS Y4eOHOro npeaMera
®denepalibHBII 00pa30BaTEBHBIN CTAHIAPT YCTAHABIUBACT TPEOOBAHUS K PE3yJIbTaTaM OCBOSHUS 00yUYaIONIMMUCSI OCHOBHOW 00pa30oBaTeIbHOM
MPOTrPAMMBI.
Kypc reomerpuu 10kiiacc HanesneH Ha o0ecriedeHue peaausaiuu 00pa3oBaTeNbHbIX PE3yIbTaTOB, J1a€T BO3MOXKHOCTh JOCTHXKEHUS TPEX TPYIII
00pa3oBaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE Pe3yJIbTATHI:
- BKJIFOYAIOIIUX TOTOBHOCTh U CITIOCOOHOCTH O0YUAIOIIUXCS K CAMOPA3BUTHIO, JINYHOCTHOMY CAaMOOTIPEIEICHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C
00I1e-YeIOBEUECKUMMU I[CHHOCTSIMU;
- chopMHpPOBAaHHOCTH UX MOTHBAIIMH K OOYYEHHIO U IIeJIeHANIPABICHHON M03HABATEIBHON JAESITETbHOCTH, CHCTEMbI 3HAUUMBIX COIIMATTBHBIX U
MEXJIMYHOCTHBIX OTHOIICHHH, [IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK;
- CITIOCOOHOCTH CTaBUTH IIENTU U CTPOUTD KU3HEHHBIE TUIAHBI;
- TOTOBHOCTbh M CTIOCOOHOCTB K CAMOCTOSITEILHOM, TBOPUYECKOM M OTBETCTBEHHOM ESITEIBHOCTH;
- HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU, IETbMU MJIQJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30oBaTeNbHOI, 0OIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHOM U APYTHUX
BUAAX JIESITEILHOCTH;
- TOTOBHOCTbh M CIIOCOOHOCTBH K 00pa30BaHHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO,HA TPOTSHKEHUH BCEH JKU3HU;
- CO3HATENBHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCTIEITHOW MPpodecCuOHANIBHON 1 00IIECTBEHHOM AesITeTbHOCTH.
MeTanpeamMeTHblie pe3yabTaThl:
- BKJTFOYAIOIIIUX OCBOCHHBIE O0YUYAIONTUMUCS MEKITPEIMETHBIC TOHATHS U YHUBEPCATbHBIC yueOHbIE IeHCTBUS (peryIsSaTUBHBIC, TO3HABATEIbHbIE,
KOMMYHHKATHUBHBIE);
-CaMOCTOSATEIHHOCTh B IUTAHUPOBAHHUH U OCYIIECTBICHUHU YIeOHOM EeATETPHOCTH M OpraHu3allii y4eOHOTO COTPYIHUYECTBA C Me1aroraMu u
CBEPCTHUKAMU;
- CIIOCOOHOCTH K MOCTPOSHHUIO HHIMBUyaTbHOU 00pa30BaTEebHOM TPAEKTOPUH, BIIaIECHUE HABBIKAMH YU€OHO-UCCIIEI0BATENBCKOM, TPOSKTHOMN U
COIMATLHOU JIeSTeIbHOCTH,



- YMEHHE CaAMOCTOSATENILHO ONPEACIATH EIH ACATEIbHOCTH M COCTaBIIATH IUTAHBI AEATEIBHOCTH; CAMOCTOSTENILHO OCYIIECTBIATH, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh ACATEIbHOCTD;

-HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI s JOCTHIKEHUS TIOCTABJICHHBIX IIeJIel ¥ pealn3aliy IUIaHOB e TeIbHOCTH;

- BBIOMPATh yCIEIIHbIe CTPATETUH B PA3IMYHBIX CUTYAIHX;

- YMEHHE POJYKTHBHO OOLIATHCS U B3aMMO/ICHICTBOBATH B IIPOIIECCE COBMECTHOM AEATEIBHOCTH, YUUTHIBATH MO3UIMU IPYTUX YIACTHUKOB
JesTeIbHOCTH, Y3PPEKTUBHO pa3pemiaTb KOHPINKTHI,

- BJIaJICHUE HAaBBIKaMH [T03HABATEIbHOM, yIeOHO-NCCIIEI0BATEIILCKON M TPOSKTHON AEATEILHOCTH, HABBIKAMH Pa3peLIeHUs IPoodIIeM;

- cI0cOOHOCTBH ¥ TOTOBHOCTH K CAMOCTOATEIBHOMY MOMCKY METOJIOB PEUICHHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B MIO3HAHMUS,
- TOTOBHOCTb U CITOCOOHOCTB K CAMOCTOSATENFHON HH(POPMAIIIOHHO- IO3HABATEIBHON IEATEIbHOCTH, BKIIIOYAsi YMEHHUE OPHEHTHUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX UH(OPMAIIHH,

KPUTHUYECKH OIIEHUBATh U MHTEPIIPETHPOBATH HHPOPMAIIHIO, TTIOJTy4aeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;

- YMEHHE HCII0JIb30BaTh CPECTBA MH(OPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TexHoiorui (nanee — UKT) B pemennn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3aLMOHHBIX 32714 C

coOroicHreM TPeOOBaHMI SPTrOHOMHKH, TEXHUKH 0€30MTaCHOCTH,

THTHEHBI, pecypcocOepeKeH s, IPAaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

- BJIaJIeHUE HAaBBIKAMHU TIO3HABATEIBHON PeIIEKCHUH KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBHIA U MBICIIUTEIIBHBIX MPOLIECCOB, HX PE3YJIbTATOB
OCHOBAHMH, TPaHMI] CBOETO 3HAHMS M HE3HAHUS,

HOBBIX MTO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKEHHUSL.

IIpeameTHbIe pe3yJbTaThI:

-BKJIFOUYAIOIINX OCBOCHHBIC O0YJAIOIIUMICS B XO€ N3YUEHHUS y4eOHOTrO peMeTa yMEHHs, BU/bI ACATEIILHOCTH 110 TIOTYYEHUIO HOBOTO 3HAHUS B
paMkax y4eOHOro mpeameTa, ero npeoOpa3oBaHUIO U MIPUMEHEHHIO B yU€OHBIX, yUeOHO-IIPOSKTHBIX U COLMAIbHO-IIPOEKTHBIX CUTYallUsX;

- (hopMupoBaHHE MATEMAaTHIECKOTO THUTIA MBIIUICHHUS, BIIQJICHUE T€OMETPUIECKON TEPMHUHOIIOTUEH, KITFOYEBBIMH MMOHITHASMHI, METOJJAMH U TIPUEMAMU;
- ¢()OpMHUPOBAHHOCTD MPEJICTABICHUN O MaTEMaTHKeE, O CIIOCOOAaX OMUCAHUS HAa MaTEMAaTHUYECKOM SI3bIKE SIBJIEHUH pealbHOTO MUPA;

- ¢(hOpMUPOBAHHOCTH TMPECTABICHUN O MATEMAaTHIYECKUX MOHITHUAX, KaK O BAKHEHUIITNX MAaTEeMaTHUECKIUX MOJIEIISX, TO3BOJISIOIINX ONMCHIBATD U
U3y4yaTh pa3Hble MPOLECCH! U SBICHMUS;

MMOHWMaHHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMOCTPOSHUSI MaTEMATUIECKIX TEOPHUH;

- BJIaJIeHUE METOJIaM1 JI0Ka3aTeIbCTB U aJITOPUTMOB PELICHHUS;

- YMEHHUE UX MPUMEHATH, IPOBOIUTH JIOKA3aTeNIbHBIE PACCYKIICHHSI B XOJI€ PEIICHHS 3a/1a4;

- BJIaJIeHUE€ OCHOBHBIMH MOHATHSAMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax, MX OCHOBHBIX CBOMCTBAX;

- ¢(OpMHUPOBAHHOCTH YMEHUS PAaCIO3HABATh HA YePTEkKAaxX, MOJICIISIX U B pealIbHOM MUpPE TeOMETpUUYeCKre (DUTYPHI;

- IPUMEHEHHE N3YUYEHHBIX CBOMCTB TeOMETpUUYECKUX GUTYP U (GOpMYIT 171 pelIeHUs] TEOMETPUUECKHX 3a/1a4 U 3aj1ay C PAKTUYECKUM COJIEpKAHUEM;
- BJIaJICHUE HAaBBIKAMU UCTIOIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX IMPOTPAMM IIPH PEIICHUH 3a/aY.

B cooTBeTCTBMH € HIESAMH CTAHAAPTOB HOBOI0 MOoKoJeHuss Y MK conepHT J0CcTaTouHbIi NPaKTUYECKUNA MaTepHal:

-IUTSL OCBOEHHSI OCHOBHBIX TPETYCMOTPEHHBIX CTAHIAPTOM YMeHUll M HAKOTUICHHS OTBITa B UCTIOJIh30BaHUH MPHOOPETCHHBIX 3HAHUI M YMEHUH B
MPAKTUYECKOH JIeATEIIbHOCTH U MTOBCETHEBHOM JKU3HU 110 BCEM pasjieiaM Kypca FreOMETpUH;



-JU1s1 GOPMUPOBAHMSI CTAaHIAPTHBIX YHUBEPCAIBHBIX YUE€OHBIX JEHCTBUM, OTHOCSIIUXCS K MOMCKY U BBIJICIEHUIO HEOOXOIMMON HH(pOpMAIHH,
CTPYKTYpUPOBAHUIO 3HAHUH, BHIOOPY Hanbosee 3P PeKTUBHBIX CIOCOOOB peIICHHs 3a/1a4, OCMBICICHUIO TEKCTa U pe(IeKCUN CIIOCOOO0B U YCIIOBHMA
JIEUCTBUM.
VY nensiercss BHUMaHUE U (HOPMUPOBAHHIO 3HAKOBO- CUMBOJIMUYECKUX U JIOTHUECKUX JCHCTBUH.
bananc Teopun M npakTUYECKUX 3aJjaHU B ydueOHHMKaX HalleJIeH Ha OBJIaJeHHE HaBbIKaMU II03HABATENIbHON, y4eOHO-HCCIIe10BATENbCKON U IPOEKTHOM
JesTeIbHOCTH, HABBIKAMH pa3pelieHns MpoodieM; Ha CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY METOIOB PEILICHHSI TPAKTUYECKIX
3aJja4 KaKk MEeTalpeIMETHOMY Pe3yJIbTaTy O0OyUCHHUSL.
[Ipemiaraemselii yueOHUK U AUJAKTHYECKUE MaTepUAIIbI IPECTABISET cO00M opranndeckoe 00beMHEHNE TEOPETUYECKOT0 MaTepraja ¢ CHCTEMON
yIpaXHEHUH, pa3BUBAOILEH TEOPHUIO, MIUTIOCTPUPYIOLIEH ee TPUMEHEeHHe, 00eCcTIeYMBaOIe YCBOEHHE METOJ0B IPUMEHEHHS] TEOPUH K PEILICHUIO
3ajad.

ABTOpPOM BBIJICJIEHBI TPEOOBAHUS K IMYHOCTHBIM PE3yJIbTaTaM, IpyIa METapeaMETHBIX
pe3yIbTaTOB, OCHOBAaHHBIX Ha PETYJSTHBHBIX YHUBEPCATbHBIX yueOHbIX neicTBusx (YY), rpynmna MeranpeaMeTHBIX pe3yabTaToB, OCHOBAaHHBIX Ha
No3HaBaTeNbHbIX Y'Yl 1 rpymnna MeTanpeAMETHbIX pe3yabTaToOB, OCHOBAaHHBIX HA KOMMYHUKAaTHBHBIX Y Y]], pa3BUTHE KOTOPBIX 0OecrieunBaeTcs
HCIO0JIb30BaHUEM yueOHUKa U Jpyrux komnonenToB Y MK no reomerpun aist 10 — 11 kiaccos.

Conep:xanue yueOHOTI0 npeamera
10 kaacc (68 yacon)
AKCHOMBI CTEpeOMeTPUH M UX CJIeICTBHS.
[lepBuuHbIE OHATHS CTEPEOMETPUHU(TOUKA, MPsAMas, IIIOCKOCTh, IPOCTPAHCTBO). AKCHOMBI cTepeomeTpuu. CrocoObl 3a/1aHus MIOCKOCTU. B3anMHoe
pacnosioxxenue AByx npsmbix ([lepecekarommmecs, mapauielibHble U CKpEIIUBarONIecs npsMbie). HekoTopsie clencTBrs U3 aKCHOM.
IMapanieJbHOCTh NPAMBIX, IPAMOH ¥ IJIOCKOCTH.
[TapannensHbIE IPsIMBIE B TPOCTPAHCTBE. B3anmMHOE pacnonokeHue npsMOr U INIOCKOCTH, NapaJuIeIbHOCTh MPSIMOW U TNIOCKOCTH.
B3aumHoe pacnoJioikeHue NPSIMbIX B IPOCTPAHCTBE, YTOJ MEXKAY ABYMS IPSIMbIMH.
CkpeuuBarouiecst npsiMple. YTJIbl ¢ COHAIIPaBICHHBIMU CTOPOHAMU. YTOJI MEX]Y IBYMS MPSIMBIMH B IIPOCTPAHCTBE.
IMapanieJJbHOCTD IJIOCKOCTEH.
B3anMHoe pacnonokeHue IByX TIOCKOCTE!, MapaJieIbHOCTh TUIocKocTel. [Ipu3Hak napamienbHOCTH TocKocTel. CBOWMCTBA MapauiebHBIX
IJIOCKOCTEM.
Terpasap. [lapanuaenenunesn.
N3o6paxkenue ¢uryp B crepeomeTpun. [loctpoenue cedeHnii MHOrOrpaHHUKOB.
IlepneHAMKYJISAPHOCTH NPSAMOIi U MJIOCKOCTH.
[lepnenaukynspHble psiMbIe B TpocTpaHcTBe. [lapaniensHble npsiMble TEPHIEHAUKYISIPHBIE K MIIOCKOCTH. [Ipr3HaK neprneHeKyasspHOCTU MPSMON U
wiockocTH. [TocTpoeHne B3auMHO MEPHEHINKYISIPHBIX TPSIMON U INIOCKOCTU. B3anMOCBSA3b MKy MapajlieIbHOCThIO M MEPIEHAUKYISIPHOCTBIO
IPSMBIX U III0cKocTel. TeopeMa o psMOi, NEPIEHIUKYIIPHON K IIIOCKOCTH.
IlepieHAUKYISIP M HAKJIOHHAS. YTOJ MEXKAY NPSAMOI U IJIOCKOCTBIO.
PaccTosiHMe OT TOUKH 10 INIOCKOCTH. PaccTossHUE MEXy MapalIEbHBIMU INIOCKOCTAMHM. Teopema 0 Tpex NepIeHANKYIApax. YT MeXay NpsMOil 1
II0CKOCThIO. [leprenauKkynspHOCTh TIocKOCTe. CUMMETPHUSt OTHOCUTEIBHO OCH U CUMMETPHUS OTHOCUTENIBHO TIOCKOCTH. OOIINH NepreH IUKYIsp
JIBYX CKPEIIUBAIOUIUXCS MPSIMBIX.




JAByxrpannbiii yroJ. IlepneHauKyJspHOCTDH IJIOCKOCTEHH.

JIByxrpaHHslii yroi. IIpu3Hak neprneHIuKyaspHOCTH IBYX IUIOCKOCTEH. I[IpsAMOYroyibHbIN Mapajuleaenumen.

IonsiTne Mmuororpanauka. Illpuzma.

ITonstne MHOrorpannuka. Ifpusma. Ilnomans moBepXHOCTH PU3MBI.

IMupamunaa.

IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupaMuaa. Inomans noBepXHOCTH IUPaMUIBIL.

IIpaBu/ibHBIC MHOTOTPAHHHKH.

CummMmertpus B npoctpaHcTBe. [loHATHE NPaBUIBHOIO MHOTOTPaHHUKA. DJIEMEHThl CHMMETPUHM NTPaBUIIbHBIX MHOTOI'PAaHHUKOB.

ITonsiTHe BeKTOpPa B IPOCTPaHCTBeE.

ITonsiTue BexkTOpa. PaBeHCTBO BEKTOPOB.

Cii0:xeHNe U BBIYMTAHME BEKTOPOB. Y MHOKEHHE BEKTOPA HA YMCJIO.

CrnosxeHue 1 BIYMTaHKUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yuciio. Pemienue 3a1ay Ha NpUMEHEHHUE CII0KEHUS
BEKTOPOB U YMHOXECHMSI BEKTOpa Ha YUCIIO.

KoMiuianapHbie BEKTOPBI.

Kommnanapuseie Bektopsl. [IpaBuino napamienenunena. PasnoskeHne ofHOro U3 Tpex KOMIUIAHAPHBIX BEKTOPOB 110 ABYM ApyruM. PasnoxeHnue BekTopa
10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.

HTorosoe nosropenue.

AKCHOMBI CTEPEOMETPHUM U UX ClIeACTBUA. [lapannebHOCTh NPsAMBIX U INIOCKOCTER. Teopema o Tpex NepIeHIuKyIsapax, yroia MexXIy IpsiMoi U
IJIOCKOCTBI0. BEKTOPBI B IPOCTPAHCTBE, X IPUMEHEHUE K PEILICHUIO 3a1a4.

TeMaTnuyeckoe NJIAHNPOBaHHUeE.

Ne n/nn Tema KonnuecTBo yacos
1 AKCHOMBI CTEPEOMETPHH U UX CIIEACTBUS 5
2 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN 19
3 ITeprnieHIUKYJIAPHOCTD NPSIMBIX U INIOCKOCTEN 20
4 MHororpaHHuKu 12
5 BeKTOopsl B IPOCTPaHCTBE 6
6 HToroBoe moBTopeHue 6
7 Htoro 68




IMPUJIOKEHUE.

Kaneﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHHUC.

Neni/it Tema KonngectBo yacoB
1 AKCHOMBI CT€peOMeTPUH U HX CJIeCTBUSA 5)
1.1 [Ipeamer crepeomeTpun 1
1.2 AKCHOMBI CTEpEOMETPUH 1
1.3 Hekotopsle cneacTBus U3 akCuom 1
1.4 Pewenue 3amau 2
2 IlapanieJbHOCTH NPSIMBIX H MJIOCKOCTEH 19
2.1 [lapanienbHOCTh NPSIMON U IJIOCKOCTH 5)
2.2 B3auMHoe pacnosyioykeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEKIY NPSIMBIMU 5
2.3 [TapamienbHOCTB TIIIOCKOCTEH 2
24 TeTrpasnp, mapasienenure 7
3 [lepneHIUKYJIAPHOCTH NPSAIMBIX U ILIOCKOCTEH 20
3.1 [lepneHMKyIAPHOCTH NPSMOM U IIJIOCKOCTH
3.2 [leprieHAMKYNIAp U HAKIOHHASL. YTOJ MEXAY NPAMON U MIIOCKOCTHIO
3.3 JIByrpaHHbi yroi. IlepneHiuKynspHOCTb IIIOCKOCTEN
4 MHororpaHHuku 12
4.1 ITonsTna MHOrOrpanHuka. Ilpuzma 4
4.2 [Mupamuna 5
4.3 [IpaBuiibHBIE MHOTOTPAHHUKH 3
5. BekTopbl B NPOCTPaHCTBE 6
5.1 [lonsiTHE BEKTOpA B MPOCTPAHCTBE 1
5.2 CroxeHre ¥ BhIUNTaHHE BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha YHCIIO. 2
5.3 Kowmmanapasie BeKTopa 3
6 HToroBoe noBTopeHue 6
HTroro 68







