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IMNOACHHUTEJIBHAA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuaromuxcss 10 —11 kiaccoB pazpaborana Ha ocHoBe DeaepabHOTO
roCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEAHEro 0o0Iero oopa3oBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, NPEABABIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAJAUIMA POCCUIMCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSAMM,
COCTaBIITIOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOTO 00Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIBHOTO pPa3BUTHUSA
JUYHOCTU 00YYarOIIXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsT OO0YCJIOBIEHA MPAKTHYECKON 3HAYMMOCTBIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3YJbTaTOB OOyYECHHS] TE€OMETPUU B HAIpPABICHUH JUYHOCTHOTO
pa3BuTHs O00ydaromuxcsi, (GopMuUpoBaHUs (YHKIHOHATHLHOM MaTeMaTHU4eCKOu
I'PaMOTHOCTH, U3YUYCHHS IPYTrUuX yueOHBbIX AUCHMIUIMH. Pa3zButre y oOydaronuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH M TPOUCXOXKJICHUU TC€OMETPUUYCCKHUX
abcTpakiuii, COOTHOUICHHH pPEajJbHOrO0 M HACAIBHOr0, XapaKTepe OTpPaKCHHs
MAaT€MaTH4YeCKOW HAyKOW SBJIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
re€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMATHYECKOT0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YYaIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIsl afamnTaliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISICTCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECHeYMBaeT BO3MOXXHOCTb HU3YYEHHUS Kak
JUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbIIUICHHE, (GOPMUPYEMOE TMPU HU3YYCHHHU OOYYaroIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUH LIETIOYKH JIOTHICCKUX YTBEPKIACHUI
B XOJIE pEUICHUSI T€OMETPUYECKUX 3a/a4d, YMEHHUE BBIABUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO IIUKJIA, B YaCTHOCTHU U3 Kypca (pU3HuKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesATeNbHOCTH 4YelioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro CoIHalbHOro ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIETO MHpPA, YCIOBHE YCIEITHOTO IMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BUABl Y4E€OHOM M TPYJIOBOM JIE€ATEIBHOCTH,



SBIISICTCS. OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KA4ECTB, MOATOMY aKTyalbHa
3amaya (opmMupoBaHUS y O0O0y4aroOUUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTU OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETLHOCTH IO MHOTUM HAIPaBIICHUSM.

[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHusi — 00meoOpa3oBaTeNbHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOyJarommxcs  4epe3  oOecrmedeHne  BO3MOXKHOCTH  MPUOOpETeHUs |
UCIIOJIb30BAHUSI CHCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JeUCTBUH,
cienMPUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOIOJIKEHHsI 00pa30oBaHUs
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOJIH30BAaHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpEIHA3HA4YCHA IS
OOy4JaroIMXCsA CPeHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHUM
Ha YpPOBHE OCHOBHOTro 001iero oOpaszoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIME MaTeMaTHUYECKHE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE ISl JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3yYWUTh T€OMETPUIO OoJiee
riIy0OKO, €clii B JajbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHON IeATEeIHLHOCTH.

JlocTHKeHHE 1€ OCBOCHUS MPOrpaMMbl  00ECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3a1ad. llpuopuTeTHRIMM 3aJayaMH  OCBOGHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpAIICHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOMIETO MUPA;

e (QopmupoBaHue yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUE METOJAMHU PEIICHHUs 33/7a4 Ha MOCTPOCHUS HA M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (pHUTYD;

e (QopmMupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSITHUSIMH O
MHOTOT'PaHHHMKAaX M TeJaX BPAIleHUs U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJIAJICHUE  QITOPUTMAMH  PCEHICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOJAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccyXJIeHUS B XOJI€ PEUICHHs CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  UHTCIUICKTyalbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcs, I[O3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIILIICHUS;



e (popmupoBaHue (GyHKIIMOHATBHOMN TPaMOTHOCTH, pEIEeBaHTHOM
F€OMETPUU: yMEHUE PACIO3HABaTh IPOSBICHUS T€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTYallMsIX M MpPHU WU3YYEHUHU JPYTrux y4eOHbIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEW, (OpPMYJIUPOBATh HX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIETH, TPUMEHATH OCBOECHHBIN
r€OMETPUYECKUN ammapar Uisl PeleHus IPAKTHKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YJIbTaTHI.

OTIUYUTETPHON OCOOCHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro W3y4yeHus 3aJay, pelIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OopraHU30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO IPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JAESATEIBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUallUXCS B Kypce CTEpPEOMETpPUM MPOBOAMTCS 3a CYET pelieHus 3ajady Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
IPOCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HArJsSgHOCTh, @ OIEepUpOBaHME OO0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOIO COAECPIKAHNU.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10—11 kmaccax:
«MHuororpasHukn», «lIpsmMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOphI 1 KOOPAWHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUHN
pacnpenensieTcss He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M MO ToJaM
OoOy4eHHMs Ha YPOBHE CpETHEr0 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHsI paboyell mporpamMMmbl, pacHpeleia€HHbIM MO0 TrojJaM OOy4YeHHs,
CTPYKTYPUPOBAaHO TakuM o0O0Opa3oM, 4YTOOBI OBJIAJIEHUE T'E€OMETPUYECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalolUXCs, pacuIupss H
yriyosisisa e€, o0pasysi MpOYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun oTBoAuTCS 2 4yaca B Henelno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEP XAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOe pacnonokeHue MNOpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECH,
napajuleJibHble M CKpeluBaromuecs npsMmble. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIETBHOCTh TPEX MPSIMBIX; NMAPAJUICIBHOCTh MPSIMOU M IIOCKOCTU. YTJIBI C
COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOICTBA
napajiebHbIX Iuiockoctel. [lpocrteiiimne mnpocTpaHcTBeHHBbIE (QUTypbl Ha
IUIOCKOCTHU: T€Tpa’ap, KyO, napaiesaenunes; IoCTPOCHUE CEUECHUN.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHINKYJISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IMPSMbIE NapAJUICIIbHBIE U MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH IMPSAMOM M IUIOCKOCTH, TeOpemMa O NPsSMOW
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEWHBIM yroJa JBYTPAHHOIO  yIJia.
[lepieHAUKYISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 IIOCKOCTH, PACCTOSTHHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TPOEKIUs  (QUTrypsl HAa  IUIOCKOCTb.
[lepnieHAUKYJISPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
TIockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsAiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBINYKIIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
IIOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. Ilupamumpa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHUWE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yceuéHHasg mnupamMuga. OJIEMEHTbl NOpu3Mbl W nupamunbl. [IpaBunbHble
MHOTOI'PaHHUKHU: TOHATHE NMPABWIBHOI'O MHOTOTPAaHHHUKA; ITPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAs TNHUPaAMHUA; IPAaBUJIbHAs TPEYrojibHasg IHUpaMHUAa W IPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKa’Ip U ukocadap. CeueHus Mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, Napajuiesienuneaax,
MPABWIbHBIX MHOTOTPAHHUKAX.



Breruncienne H1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUAroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOMW TOBEPXHOCTH TMPSIMOM IPHU3MBI,
oAb OCHOBaHUN, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMMOBEPXHOCTH UM TMOBEPXHOCTH TMPABWIBHOM MHUPAMUJIbI,
TeopemMa O Iulomaad yceu€éHHou mnupamuiabl. [lonstue o0 o0béMe. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ueie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KIJACC

Tena Bpamenus

[nnuHapuyeckas ITIOBEPXHOCTB, oOpa3yromue LHUJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasyrolias W OChb, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHOoCcTU. KOoHyC: OcHOBaHME U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREpHI.
B3aumHoe pacnosnoxkeHue chepbl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
TIJI0IAIb ChEpPhI.

N306paskeHne Ten BpallleHus Ha MI0cKOCTH. Pa3BépTka numuHIpa U KOHyca.

KomOunamuu Ten BpalleHUss W MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAaHHUK, WU TEJIO
BpalleHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO TapajuieNienumnena u ciaeactBuss u3 He€. OO0bEM IMIMHApA,
KoHyca. O0BEM 1mapa u 1iomab chepsol.

[logoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00hEMaMU TIOIOOHBIX TEJL.

Ceuennsi nwiMHApa (MapaJyieIbHO U TEPHEHIUKYJSPHO OCH), CEUYCHUSs
KoHyca (mapajijieIbHOE OCHOBAHMIO M TIPOXOJAIIEE Yepe3 BEPIIUHY), CECUCHHS
nrapa.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKUCIO. Pa3noxkeHne BEeKTopa Mo TpEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuio mapamienenunena. Pemienne 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACHCTBHM ¢ BekTopamu. I[IpsMoyrojibHas cucrema



KOOpAuMHAT B mpoctpancTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalpHOE MPOU3BEIECHUE BEKTOPOB.
BbeluncneHnue yrioB MeXIy MPSMBIMHA M IDIOCKOCTAMHU. KOOpaHMHATHO-BEKTOPHBIN
METO/I IPU PEIUICHUN T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MPOTpPaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yITC:

I'pa:xknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKM O0YYAIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOTO WIEHA POCCHUUCKOrO0 OOIIecTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOMN IIKOJIBI,
K HWCIIONB30BAHUIO 3THUX JOCTMIKEHWW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c()OPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOI'O BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKJIIOYAs ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHui, paccyXIeHui;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCleKTaM pa3iMyHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TMPHUMEHATh MAaTeMaTHYECKHE 3HAHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/AbIXA, perynspHas dusmaeckas AKTUBHOCTb); bu3ngecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEBHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTH TPYAOJIIO0OUS; MHTEPECOM K
pazauuHbiM  chepam  MpodecCHOHAIBHON  JIEATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymel mnpodeccun W peaau30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSKECHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUM MPAKTUYECKUX 3a/1a4 MATEeMaTHICCKOW HAITPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHNE:

c(OPMHUPOBAHHOCTBIO DIKOJOTHYECKON KYJIbTYpbl, IMOHUMAHHUEM BIUSHHUS
COIMAITEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpellbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHUYECKHX MpodseM;
OpUCHTalMel Ha MPUMEHCHHE MATeMAaTHYSCKUX 3HAHWHA I PEIIeHUsS 3a1ad B
00JaCTH  OKpY’)KaromIeH cpebl, IUTAHUPOBAHMS IIOCTYIIKOB M OIEHKH WX
BO3MOYHBIX TTOCJICICTBHM JIJISI OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, MOHHUMAaHHUEM
MaTEeMaTHYECKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIbHOCTH, ATaloB e€
pa3BUTHS W 3HAYUMOCTH JUJIi PA3BUTHs T[HBWIN3AIMAW;, OBJIAJACHHEM S3BIKOM
MaTEeMaTUKH M MaTEMaTUYECKOW KyJIbTypOH KaK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIEAOBATEIBCKYIO NEATEIHHOCTH
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl YU4eOHOIO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0elucmeusaMu, YHUBEPCANbHbIMU PE2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vnueepcanvnuvie = nosmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYycalowe20  Mupda,  NpUMeHeHue  JOSUYECKUX,
UCCe008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY TMOHATUSIMH; (HOPMYITUPOBATH
OTIpENICICHNs]  TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(uKanuy, OCHOBAaHUA ISl OOOOIICHHWS W CpaBHEHUSA, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OPMYJIHPOBATH W  MOPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MAaTeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTUBOpeYHs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPXKIACHHUSIX;



npemjiaraTb ~ KpUTEpPUM Ui BBISIBICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNIL;

e Jl€JIaTh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MIPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTALMIO,
IPUBOIUTH MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBO/IbI;

e BbIOMpaTh cHOCOO pemieHuss y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BbIOMpaTh HauOoyee MOAXOAAMMA C Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejabcKkue 1eCTBUSA:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCIENOBATENbCKUI MHCTPYMEHT MO3HAHMS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
O0BEKTa, SABJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIICHHUS M BBIBOJBI MO pe3yjIbTaTam
MPOBENEHHOTO HAOJIONEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c ungopmanmeii:

e BBIABIATH JACPUIUTH UHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UH(OpPMALMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3TUYHBIX BUIOB M OPM MIPEICTABICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMAIIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKy;

e OLEHUBATH HaJEXKHOCTD uH(popMauu o CaMOCTOSATEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvle KOMMYHUKaAmMuUeHble Oelicmeus, 0Oecnedusarom

chOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXIEHUS B COOTBETCTBHU C
YCJIOBUSIMHU | HIEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJIeHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peraeMoi 3aa4uu, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COIMOCTAaBISATh CBOWM CYXIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3lIMYMe M CXOJCTBO IO3WIIUN; B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTAaBIATh  pe3yJbTaThl  PEIMICHHWS  3a7adyd,  JKCIEPUMEHTAa,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (hopmat
BBICTYIUICHHUS C y4E€TOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ectBo:

3)

NOHMMAaTh W HUCHOJNb30BaTh  MpEUMyIIecTBA  KOMaHIHOM |
MHIUBUYaIbHOM pabOThl NpU PEIIEHUH YYEOHBIX 3a/1a4; IPUHUMATh LETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHU,
«MO3TOBBI€ IITYPMbD» W UHBIE); BBINOJHATH CBOK 4YacThb paOOThl U
KOOPAMHUPOBAThH CBOM JIEHCTBUS C JPYIMMH 4YJ€HAaMH KOMaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN ¢ YIETOM HOBOM
uH(bOpMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM [O3HABATEIbHOM peduiekcur Kak OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJibTaTa pelICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEIM W YCIOBHIM, OOBICHSTH
MPUYUHBI TOCTUKEHUSI WIM HEJIOCTHKEHHUS PE3yJIbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUSIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[TpuMEHAT, aKCHOMBI CTEPECOMETPUHM WM CIICICTBHS W3 HHUX IPU PEHICHUU
TCOMETPUUCCKUX 3a]1aY.

OnepupoBaTh MOHATHSIMU: TTAPALICITHFHOCTDh U MEPIECHANKYISIPHOCTD MPSMBIX
Y TIOCKOCTEM.

KnaccuduimpoBaTh B3aUMHOE pAaCIONIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: IBYTPAHHBIA yTOJ, TpaHU ABYTPAHHOTO YTJa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YyTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA U  HEBBITYKIIBIH
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MHpaMuia; TpH3Ma,
NPSIMOYTOJIbHBIN Mapajuieienunes, Kyo).

KnaccudumnupoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JJIA
Kiaccuukanuy  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; IPABHIbLHBIE
MHOTOTPAHHHUKH; TIPSIMBIC U HAKJIIOHHBIC MPU3MBI, TTapaJUICICTTUTICBI).

OnepupoBaTh MOHATUSMH: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YS METOJI CIIEOB.

Ctpouth ceyYeHUSI MHOTOTPAHHUKOB METOJOM  CJEIOB, BBITIOJHSTH
(BBIHOCHBIC) IUIOCKHE YEPTSIKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DHUTYp: BHJ
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITMYMH MO 00pasimam WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOAbl TPU PEHICHUH
CTaH/JAPTHBIX MAaTEeMAaTHUECKUX 33/71a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXKIY JBYMsI
TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS TIPSIMBIMHU.

PemaTh 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYNH MO 00pasimam Win
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOJAbl TPU PEIICHUH
CTAaHJAPTHBIX MaTeMaTHMYECKUX 3a7a4 Ha  BBIYKHCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOMIUMHUCS ~ TIPSIMBIMH, MEXKIYy TPSIMOA H TUIOCKOCTBIO, MEXKIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boiuncnath 00bEMBI U TUIOIIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMyJ; BBIUHUCIATH COOTHONIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb W
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIUAIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, MpejCTaBICHHYI0 Ha YepTexax U
PUCYHKaXx.

[IpuMensaTr reoMeTpuueckue (akThl JUISI PElIeHUs] CTePEeOMETPUUYECKHUX
3a7a4, MPEANOJIararoluX HECKOJIBKO IIArOB PEIICHUs], €CJIH YCIOBUS IIPUMEHEHUS
3aJIaHbBI B SIBHOH (hopMme.

[IpumeHaTs mpocTedmme OpPOrPaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH TpPUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKA3HHU, PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBIC 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TOHATUSA B IMPOLECCE IIOMCKA PEIICHHS
MaTreMaTU4ecku CHOpPMYJIHUPOBAHHON TMpPOOJIeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPHUM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, arapara aareopsl; pemaTrh
MIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolne
HAJTUHIPUYECKOM  MOBEPXHOCTH;  MWIMHAP,  KOHWYECKAas  IOBEPXHOCTD,
oOpa3yroIue KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (IIIHHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE PacnoyioKeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CErMEHTAa; IIapOBOM CJIOM, OCHOBaHUE LIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TIJIOMIAM  TIOBEPXHOCTEH  Tell  BpalieHwus,
Tr€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy H
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaIlCHHUS.

BBIUuCasATh COOTHOIIEHUS MEXAY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMU
MMOJOOHEBIX TEI.



N300paxarh u3yuyaemble (UTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEYEHUs TN BPALLECHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEWCTBUS CJHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOpA Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHATh IPaBUIIO NTApAJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJI MEXIY
BEKTOPaMM, CKaJIPHOE IPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3aaaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTh reomeTpuueckue (AKThl N1 PELICHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANoaraliuX HECKOJIbKO IaroB PEUICHNUs, €CIU YCIOBUS IIPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocreilye reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemate 3amauM Ha [0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLICHWM W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYMH 10 00pa3laM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHIIME TMPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE IIpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMEHATh TMOMYYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKl C(HOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAbHbBIE
CUTyallul Ha S3bIKE TI'€OMETPUH, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYHUH.



N O B

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbI

BBenenue B ctepeoMeTpuio

[Ipsimbie ¥ TIOCKOCTH B MPOCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U INIOCKOCTEN

[lepneHquKyASIPHOCTD MPSMBIX U
IJIOCKOCTEN

VYTrIbl MEXIY IPSIMBIMU U TNIOCKOCTSIMU
MHororpanHuku
OO6BbEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: ceueHUs, paCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHTpoJbHbIe
padoThbI

P e

o)}

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



11 KITACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

Tena BpaeHus
OO0BEMEI Tel
BekTopbl 1 KOOPAUHATHI B TPOCTPAHCTBE

[ToBTOpEeHmE, 06001ICHNE,
cUCcTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acos

Bcero

12

10

34

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl



