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Pabouas nmporpamma ydeOHoro npeamera «l'eomerpusi» st 11 kimacco (yrmyOeHHBIH YPOBEHbB) COCTaBlIEHA HA OCHOBE aBTOPCKO# mporpammbl A.I. Mep3isika
¥ y4eOHOTO TIaHa CPEAHETo 00IIero oopa3oBaHusl.

ILJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TEOMETPUHU 3A KYPC CPEJTHEH IIKOJIBI (11 KJIACC)

JIMYHOCTHBIE, MeTanpeIMeTHbIE U NPeIMETHBIE Pe3VILTATHLI 0CBOCHHS CO/IePKaHUs KYpPCca aJareopbl

JInuHOCTHBIE pPe3yJbTaThI:
1. BocmuTaHue pOCCUICKOM IpakIaHCKOM UIEHTUYHOCTH: ATPUOTH3Ma, YBaKeHHs K OTeUeCcTBY, 0CO3HAHUS BKJIa/1a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM
HayKU;
2. (dopMupoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH;
3. OTBETCTBEHHOE OTHOIIEHWE K O0yYEeHHIO, TOTOBHOCTh M CHOCOOHOCTh K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HAa MPOTSDKEHWH BCEH JKU3HU; CO3HATEILHOE
OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCIIEUTHON MPo(eccuoHaIbHON U 00I1IeCTBEHHOM NesTeNIbHOCTH;
4. oco3HaHHbIH BbIOOD Oyaymieil mpodeccrnoHanbHON JesITeNbHOCTH Ha 6a3e OpUEeHTUPOBKH B MUpe npodecchii 1 mpodeccnoHalbHbIX IPEANOYTEHUI; OTHOLIEHHE
K IIpo(eccuoHaNbHOM ASITENTbHOCTH KaK K BOBMOXXHOCTH Y4acTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX U OOIIEHAMOHAIBHBIX MPOOIIeM;
(bopMHpOBaHNE YBAKUTEIBHOTO OTHOLIEHHUS K TPYY, Pa3BUTHE OIBITA YYACTUS B COLUAIEHO 3HAUUMOM TPY/IE;
YMEHHUE KOHTPOJIUPOBATh, OLICHNBATh U aHAJIM3UPOBATh MPOLECC U PE3YIbTAT YUeOHON U MaTEMaTH4ECKON AEATEIIbHOCTH;
YMEHHE YIPaBIIATh CBOCH MO3HABATEIBHOUN ACSATEIBHOCTHIO;
7. yMeHHE B3aUMOJCHCTBOBATh C OJHOKIACCHUKAMM, NETBMU MIAJILIEr0 BO3pacTa M B3POCIBIMH B 00pa30BATENIbHOM, OOIIECTBEHHO IOJIE3HOM, yueOHO-
HCCIIEI0BATENIbCKON, IPOEKTHOM 1 APYTUX BUJIAX AEATENbHOCTH;
8. KPUTMYHOCTbH MBIIUICHHS, THULMATHBA, HAXOJUUBOCTb, AaKTUBHOCTh IIPH PEILICHUH MaTeMaTHYeCKHX 3a/1au.

oo

MeTanpeaMeTHbie pe3yJbTaThbl:
peryjisiTUBHbIE:

1. ymeHHe caMOCTOATEIBHO OMPENCTATh 1IN CBOSH NEeATEIbHOCTH, CTaBUTh M (JOPMYITHPOBATH sl ceOs HOBBIE 3a/1au B yuéOe;

2. yMEHHE COOTHOCHUTH CBOM ACHUCTBHSI C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYHIECTBIATh KOHTPOJIb CBOCH JIEATEIbHOCTU B MPOLIECCE JOCTUKEHUS pe3ylbTara,
OTIPEAETATh CIOCOOBI JACUCTBUN B paMKax MNPEUIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBAaTh CBOM JACWUCTBUS B COOTBETCTBUU C H3MEHSIOIICHCS
CUTyalUeH;

3. YMEHHE CaMOCTOSITEIbHO MPUHUMATh PEUICHHS], TPOBOJAUTH aHAJIU3 CBOEH AEATEIbHOCTH, IPUMEHATH PA3IMYHbIE METObI TO3HAHMUS;

4. TIOHMMaHUE CYIIHOCTHU AITOPUTMHUYECKUX MPEANUCAHUA U yMEHUE IeHCTBOBATh B COOTBETCTBUU C MPEATIOKEHHBIM aITOPUTMOM;

Nno3HaBaTeJbHbIE:
1. BnajeHHe HABBIKAMU MMO3HABATEIBHOH, YUeOHO-HCCIeI0BATEIBCKON U MPOEKTHOM JAeSITENFHOCTH,



2. (dopmupoBaHHE MOHATUHHOTO amIapara, yMeHHs CO3/1aBaTh 0000IICHNs, yCTaHABIUBATh AHAJIOTHHU, KJIACCU(UIIPOBATH, CAMOCTOSITEILHO BHIOMPaTh OCHOBAHUS
Y KPUTEPUU TSI KITacCH(PUKALINY;

3. yMeHHe YCTaHaBJIMBATh IPUIMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCY)KICHHE, YMO3AKIIOUeHNE (MHIYKTUBHOE, ASAYKTHBHOE U 110 aHAJIOTHH) U
JIeTIaTh BBIBOBI;

4. QopmupoBaHHE KOMIIETEHTHOCTH B 00JaCTH MCIIOIH30BAHUS HH(POPMAITHOHHO -KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

5. yMeHHe BHJIETh MaTeMaTHUYECKYIO 3a[a9y B KOHTEKCTE MPOOIIEMHON CUTYAIlMH B JPYrUX AUCIHUILINHAX, B OKPYKAIOMIEeH KU3HH,

6. yMeHHe CaMOCTOSATEIBHO OCYIIECTBISATH MOWCK B PA3IMYHBIX HCTOYHHUKAX, OTOOP, aHAIIN3, CHCTEMATH3AINI0 U KITACCU(PHUKANI0 HHPOPMAIIH, HEOO0X0AUMON
IUTSL pEIICHUs] MaTeMAaTHIECKUX MPOOJIeM, TIPECTaBIATh €€ B MOHATHOHN (hopMe; MPUHUMATh PEIICHNE B YCIOBHIX HEMOJIHON MM W30BITOYHOM, TOUHOW HITH
BEPOSATHOCTHOH MH(POPMAINK; KPUTUIECKH OIICHUBATh WM MHTEPIPETHPOBATh HH(DOPMAIINIO, TIOTY4aeMYIO U3 PA3TUYHBIX HCTOYHHUKOB;

7. yMeHHe HCIOJB30BaTh MAaTEMATHYECKUE CPEICTBA HANNIITHOCTH (Tpaduku, TaOIUIIBI, CXEMBI U JIP.) ISl HIUTIOCTPAIIAN, HHTEPIIPETAINH, apTyMEHTAIUH;

8. yMeHHe BBIBHUTATh THIIOTE3bI PH PEIICHUH 3a/[a4H, TOHUMATh HEOOXOIMMOCTh MX TIPOBEPKH;

KOMMYHUKATHBHbIE:

1. pa3BUTHE MOHOJOTHUYECKON M AUAJIOTHUECKON pPeUr, YMEHHUS BBIPAKaTh CBOHM MBICIIH U CITIOCOOHOCTH BBICIYIINBATh COOECETHUKA, TOHUMATh €r0 TOYKY 3peHUS,
MIPHU3HABATH MPABO JIPYTOTO YeJOBEKa Ha NHOE MHEHUE;

2. OCBOCHHWE MPUEMOB JICHCTBHUI B HECTAHIAPTHBIX CUTYAIIUSIX, OBJIJCHUE SBPUCTUICCKIMH METOIaMH PEIICHUS MPOOIIeM;

3. (¢opMmupoBaHHE YMEHHI pabOTaTh B TPYIIIE C BHIIOJIHECHUEM PA3INYHBIX COIMANBHBIX POJIEH, MPEACTABIATh U OTCTAaNBaTh CBOU B3IIABI M YOSKICHH S, BECTH
TIMCKYCCHIO;

4. pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOIOTHH.

IIpenMeTHBIe pe3yabTaThI:

1. oco3HaHue 3HAUCHMS MATEMATUKH B ITOBCEIHEBHOM KHI3HU YEIIOBEKA;

2. TpeInCTaBICHUE O MaTEMAaTHUYECKOM HayKe Kak c(epe MaTeMaTH4ecKo JIesITeNbHOCTH, 00 3Tarnax e€ pa3BUTHUS, O €€ 3HAUUMOCTH JJIsl Pa3BUTHSI IUBHIIM3ALIUH;

3. yMeHHE ONMCHIBATh SIBICHUS PEAIbHOIO MHpa Ha MaTeMaTHYECKOM S3bIKE; MPEACTABICHUE O MAaTEMAaTHUECKUX MOHATUSAX M MaTeMaTHYECKUX MOJENAX KakK O
BKHEHIIIEM HHCTPYMEHTAPUH, O3BOJISIONIEM OIIMCHIBATh M N3Y4aTh PAa3HbIC MPOLIECCHI U SBICHHS;

4. mpexacTaBieHHE 00 OCHOBHBIX MOHATHUIX, UACIX U METOAAX T€OMETPHH;

5. BiazeHHe METOJAMU JI0KA3aTeIbCTB M AITOPUTMAMH PELICHUS; YMEHHUE HX IPUMEHSTh, IPOBOANUTH JOKA3aTeIbHbIC PACCY)KICHHS B X0/I¢ PEIICHUS 3a/1a4;

6. mpakTHYeCcKH 3HAYMMbIE MAaTEMaTUYECKUE YMEHHSI U HaBBIKH, CIIOCOOHOCTh MX MPUMEHEHUS K PELICHHIO MAaTEMaTHUECKIX U HeMaTeMaTHUeCKHX 3a /a4,

7. BIajeHNE HaBBIKAMH MCIIOJIb30BAaHHUS KOMITBIOTEPHBIX ITPOTPAMM IIPH PELICHUH MaTeMaTHYECKHUX 3a/aq.

IlnauupyeMble npeaMeTHbIE Pe3yabTaThl 00vueHus reomerpuu B 11 Kiacce:

BbInycKHUK HAYYUTCH:



pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TIpU3Ma, MUPaMUa, IPSMOYTOJIbHBIN Mapaiesienumnesn, Kyo);
n300paXkaTh FeOMETPHYECKUE (PUTYPHI C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB;

M3BJIEKAaTh MHPOPMAIHIO O IIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (DUTYpaX, IPEACTABICHHYIO Ha YepPTEexKax;
pUMEHTh TeopeMy [ludaropa npu BeIUKCIEHUH YIEMEHTOB CTEPEOMETPUUYECKUX (PUTYD;

HAXOAUTh OOBEMBI U TUIOLIA/IU TIOBEPXHOCTEH MPOCTEHITUX MHOTOTPAHHUKOB C TIPUMEHEHUEM (popmyIt;
pacro3HaBarh Tella BpalleHHs: KOHYC, HWIMHAP, chepy u map;

BBIYMCIATH OOBbEMBI U IIJIOLIAAN TOBEPXHOCTEH MPOCTENUIIIMX MHOTOIPAHHUKOB U TE€J BPAIIEHUs ¢ IOMOILBIO POPMYIT;
ONIEPUPOBATH MOHIATUEM «JIEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBEY;

HaXOJIUTh KOOPJMHATHI BEPIINH Ky0a U MPSIMOYTOJIbHOIO Mapaiesenumesa;

HaxOJWUTh IIPUMEPBI MaTEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3M C OTEYECTBEHHOW U BCEMUPHON UCTOPHUEH;
ITOHUMAaTh POJIb MaTeMaTuku B pazButun Poccnn.

B noeceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:

COOTHOCHUTDH aOCTPaKTHBIE FEOMETPUUECKHE MOHATUS U (DAKThI C peaIbHBIMU KU3HEHHBIMH 00bEKTaMU U CUTYaLlUsIMU;

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYp IS pelIeHHs 3a7a4 MPAaKTHYECKOTO COAEpKaHMUS;

COOTHOCHTb IIJIOLIA/IM OBEPXHOCTEN TeJl OIMHAKOBOI (POPMBI U pa3IMYHOIO pa3Mepa;

OIIeHHBaTh (OpPMY NPABHIBHOTO MHOTOIPAHHMKA IOCJE CIHHJIOB, CPEe30B M T. M. (ONpenensiTh KOJIMYECTBO BEpIIMH, pEOep M TIpaHed MOJy4YEeHHBIX

MHOTOT'PAaHHHKOB).

BhInycKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

MIPUMEHSTH JUIsl pEIIeHUs 3a/1a4 reoMeTprudeckue GakThl, €CIH YCIOBUS IPUMEHEHUS 3aJIaHbl B ABHOU (opMme;

peliaTh 3a7a4i Ha HaXOXKJICHHE TeOMETPUUECKUX BEIMYUH M0 00pa3aM Wid alropuTMaM;

JienaTh MIOCKKUE (BBIHOCHBIC) YEPTEKU U3 PUCYHKOB 00BEMHBIX (PUTYp, B TOM YHCIIE PUCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOIOTPAaHHUKOB;
U3BIIEKaTh, UHTEPIPETUPOBATH U MTPEOOPa30BbIBATh HH(OPMALIUIO O TEOMETPUUECKUX (PUTYypax, MPEICTaBICHHYIO Ha YePTEKax;
MIPUMEHSTHh reoMeTprueckue (HakThl 7S pelIeHHs 3a/1a4, B TOM YHCIIe IPEANoIaraloiniiX HECKOJIbKO 1IaroB PeleHHs;

OTHCHIBATh B3aUMHOE PACIIONIOKEHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

dbopMynupoBaTh CBONCTBA U MPU3HAKU (DUTYD;

JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHUS;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JEKApTOBOM CHCTEME KOOPIUHAT;

BJIQJIETh CTAHAAPTHOU KIAaCCHU(PHUKAIIMEH MPOCTPAHCTBEHHBIX GUTYP (TTHMPaMUIbI, TPU3MBI, TapaJIEICTUIICb );

MCIOJIb30BaTh CBOMCTBA T€OMETPHUECKHUX (GUTYp IS pEIISHHs 3a/1a4 MTPAKTUYECKOTO XapaKkTepa U 3ajad u3 APyrux odnacreil 3HaHUM;
pemath nIpocTeiime 3aJa4u BBEJCHUEM BEKTOPHOTO Oasuca.



COAEP/KAHUE YYEBHOI'O ITPE/IMETA

IToBTOpEeHHe

Pemenne 3amay ¢ MpUMEHEHHWEM CBOWCTB (UTyp Ha IUIOCKOCTH. 3aJadyd HA J0Ka3aTelIbCTBO M TMOCTPOSHHE KOHTPIPHUMEpOB. Mcmonp3oBaHWE B 3ajJavax
HpOCTCfIHIPIX JIOTUYCCKUX HpaBI/IJI. PGIHGHI/IG 3a1a4 C UCII0JIb30BAHUEM TeopeM (0] TpeyFOJII)HI/IKaX, COOTHOIIIGHI/If/'I B HpﬂMOerJH)HI)IX TpGerJII)HI/IKaX, q)aKTOB, CBA3AHHBIX
C ‘ICTI)IpéXYFOJII)HI/IKaMI/I. PCHIGHI/IG 3a1a4 C UCIIOJIb30BAHUEM q)aKTOB, CBsA3AHHBIX C OKp}’)KHOCTSIMI/I. PGIHGHI/IG 3a1a4 Ha I/I3Mep6HI/I$I Ha IIJIOCKOCTH, BBIYUCIICHUEC NJINH U
mwronaaei. Pemenne 3a1a4 ¢ KCNOJIb30BAHUEM METOAa KOOPAUHAT.

Tesia Bpamenus

Hunuuap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYrOBOTO IIJIMHIPA, MPSIMOTO KPYrOBOTO KOHYyca. M300pakeHre Ten BpalieHus: Ha MI0CKOCTH.
[IpencraBinenne 06 yceu€HHOM KOHYCE, CEUCHHSIX KOHyca (MapajuIesIbHBIX OCHOBAHHMIO M TPOXOSIIMX UYEpe3 BEPIINHY), CEUEHHUAX HUIUHApa (TmapayjiesabHO U
MEPIEHANKYISIPHO OCH), CEYCHHX mapa. Pa3BépTka muinmHApa U KOHYyCA.

O0bémbl Tea. Ilnomaas chepbl

[Tonsarue 06 06bpéMe. OOBEM TUpPaMUABI U KOHYCA, TPU3MBI U ITHHApa. OOBEM 11apa.

[Tono6HsbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEXK Ty ILTOIIAIIMU MOBEPXHOCTEH 1 00bEMaMu 1o100HbIX Ted. [1no1maas moBepXHOCTH MPaBUIBHON MUPaMUIbI
U TpsiMOM Tipu3Mbl. [1nomaas MOBEpXHOCTH MPSMOTO KPYroBOTo IMIJIMHPA, IPSIMOTO KPyroBOro KOHyca U mapa.

KoopauHatbl 1 BeKTOpPBI B IPOCTPAHCTBE

JIBr>keHUsT B MPOCTPAHCTBE: MapaJUICIbHbIM MEPEHOC, LEHTPaJbHAs CUMMETPHUS,, CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH, MOBOPOT. CBOWCTBA JBUKECHHM.
[IpumeHeHne IBMKEHUN TIPU PELLICHUH 3a7ad.

Bekrops! 1 koopanHaTHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA Ha YKCIIO, YTOJI MeXly BekTopamu. KonnmHeapHblie U KOMIUTaHAPHbIE BEKTOPBHI.
CkansipHoe MpousBeieHue BEKTOpOB. Teopema 0 pa3iioKeHUH BEKTOpa Mo TPEM HEKOMILIaHApHBIM BekropaM. CkalisipHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.
[IpuMmeHeHne BEKTOPOB MPHU PELICHUH 3a/1a4 Ha HaXOXKJCHHE PACCTOSHUM, IINH, IIIOMAAed U 00bEMOB. YpaBHEHHE IJIOCKOCTH B IMIPOCTPAHCTBE. YpaBHEHHE cephl B
npoctpancTBe. Dopmyrna A1 BHIYUCICHUS PACCTOSHUS MEXK1Y TOUKaMU B ITPOCTPAHCTBE.

TEMATHYECKOE IINTAHUPOBAHMUE

11 kaacce
Ne
Tema Konu4yecTBo 4acos
n/n
1 KoopnnHaTsl 1 BEKTOPBI B IPOCTPAHCTBE 16




2 Tena Bpaenus 29
3 O6weémb Ten. [Tnomans chepsr 17
4 IToBTOpEHKE U cucTeMarKh3alus yueOHOTo MaTepuaa 6

Htoro 68




