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NOACHUNTEJIbHAA SAMNNCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepalbHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro o0ero oopasoBanus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAAUIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITMSIMH,
COCTaBIIIIOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOIO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00yYarOIIXCsl.

LLEEJ/TN NSYUEHNA YUEBHOI O KYPCA

BaxHocTh yueOHOro Kypca TeOMETPHH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHHsT OO0YCJIOBJIEHAa MPAKTHYECKON 3HAYMMOCTBIO METANpEeIMETHBIX |
MPEAMETHBIX PE3YJbTaTOB OOYyYECHHS] TE€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pazBuTHs oOydaromuxcs, ¢GopMHUpOBaHUSA (YHKIMOHATHLHOWM MaTeMaTHU4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTUuX y4eOHBIX AUCHMIUIMH. Pa3zButre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKJICHUU TC€OMETPUUYCCKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M HACaIHHOr0, XapaKTepe OTPaKCHHS
MAaT€MaTH4YeCKOW HAyKOW SBJIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
re€OMETPUHU B CUCTEME HAyK M POJIU MATEMATHYECKOT0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHWH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYMBaeT BO3MOXXHOCTb HU3YYEHHUS Kak
JVCIMIUTAH €CTeCTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbIIUICHHE, (OPMUPYEMOE TMPU HU3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUH IIETIOYKU JTOTUISCKUX YTBEPKIACHUI
B XOJIE pEUICHUSI T€OMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesATENhbHOCTH 4YesioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro CoIMalbHOro ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIETO MHpPA, YCIOBHE YCICITHOTO IMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmNepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BUABl Y4E€OHOM M TPYJIOBOM JE€ATEIBHOCTH,



SBIISICTCS. OJAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amaya (HopMUPOBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTU OOpa3HOrO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETbHOCTH IO MHOTUM HAIPaBIICHUSM.

[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBareibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyJarommxcs  4epe3  0oOecrnedeHne  BO3MOXKHOCTH  MPUOOpPETEHUs |
UCIOJIb30BAHUSI CHCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAHUM U JeHCTBUH,
cnen(PpUIHBIX TE€OMETPUH, BOZMOXKHOCTH YCTICITHOTO MPOJOHKEHHUS 00pa30BaHMsI
0 CTIIEIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOJIH30BaHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaroIMXCA CPeHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKHE YMEHHUs, CBSI3aHHBIC
CO CHeIU(PUKON TeOMETpHH W HEOOXOAMMBIE [JIsl JKU3HH B COBPEMEHHOM
obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh HM3yYWUTh T€OMETPUIO OoJiee
riIy0OKO, €clii B JlajJbHEHIIIEeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHON eATEeIHLHOCTH.

JlocTmKeHHe 1€ OCBOCHUSA MPOrpaMMbl  00ECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. llpuopureTHRIMM 3aJayaMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opmMupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJBTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

o (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpAICHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOT'PaHHHKAaX M TeJaX BPaIlleHUs U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJIAJICHUE  QJITOPUTMAMH  PEIICHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccykJIe€HHs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJady U 3a4ad C
MIPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE WHTCIJICKTYallbHBIX ~ U TBOPYECKHUX CIIOCOOHOCTEH
oOydarommxcs, TMO3HABATEIbHON  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTYallUsIX M TMpPU HU3YUYEHUHU JPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEH, (OPMYJIUPOBATH HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIETHU, TPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPeleHus IPAKTHKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaTHI.

OTIUYUTETPHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro MW3y4YeHHs 3a7ad, pEHIaeéMbIX Ha ypOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JAESITENBHOCTU. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEACTABICHUN Y
yYalllXCcsl B Kypce CTEpEOMETpUH MPOBOAMUTCS 3a CYET pelleHus 3ajady Ha
CO3/IaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HarJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOIO COAECP/KAHNU.

OcHoBHbIE cozepKarenbHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHuororpanHukmn», «lIpsmMble U MIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpBI 1 KOOPAWHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacnpenensieTcss He TOJbKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpETHEr0 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pPe3yJbTaTam
OCBOEHHsI paboyell MporpaMMbl, pacnopenei€éHHbIM [0 TrojaM oOydeHwus,
CTPYKTYPUPOBAaHO TakuM o0O0pa3oM, 4YTOOBl OBJIJIEHUE T'E€OMETPUYECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYIIECTBIIUIOCH MTOCIIEIOBATENBHO U IOCTYNATENIBHO, C
COOJIIOJIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0Yy4YaloIUXCs, pacuIupss H
yriyosisia e€, o0pasyst MPOUYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YHYEBHOI'O KYPCA B YUYEBEHOM TNJ1AHE

Ha uzydenue reometpun oTBoAuTCS 2 4yaca B Henelno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COOEP>XAHUE YUEBHOI' O KYPCA
10 KNACC

MpsiMble 1 NI0CKOCTM B NPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npocTpadcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOE pacnosnokeHue MNOpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECH,
NapajuleJibHble M CKpeuuBaromuecs npsMbeie. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTEM B MNPOCTPAHCTBE: IMMAPAUIETBHBIE MPSAMBIE B  IMPOCTPAHCTBE;
MAPALIEIBHOCTh TPEX MPSIMBIX; NMAPAJUICIBHOCTh MPSIMOU M TUIOCKOCTHU. YTJbI C
COHAIPABJIEHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOMCTBA
napajyiebHbIX TuiockocTel. [lpocrteifmne mnpocTpaHcTBeHHBbIE (UTypbl Ha
IJIOCKOCTHU: T€Tpa’ap, Ky0, napaienaenunes; IoOCTPOCHUE CEUECHU.

[lepieHAUKYISPHOCTH MPSIMOM U IUIOCKOCTU: HNEPIEHINKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, INPSMbBIE MAapaJUICIIbHBIE W NEPINECHAMKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH IMPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOWU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXIY INPSIMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEWHBIM yroda JBYTPAHHOIO  yIJia.
[lepieHAUKYISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHIAUKYJSIPHOCTA  JABYX
rIockocter. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKN

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOT'OTPAHHUKA, BBIITYKJIBIE
Y HEBBIMMYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: nN-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMasi U HAKJIOHHASI TIPU3MBbI; OOKOBas U
TMOJIHAs ITOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajjiefienune]; 1 ero cBoictea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHUWE MUPaMUbl;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yceuéHHas nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: MOHATHE NMPABWIBHOIO MHOTOTPAaHHHWKA; ITPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAS TNHUPAMHUA; IPaBUJIbHAs TPEYrojbHAs NHUpAMUAA U IPABUIIbHBIN
terpa’ap; KyO. I[lpencraBieHue O MPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKa’ip U ukocadap. CeueHus mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
IJIOCKOCTU.  DJIEMEHThl CHUMMETPUM B  TUpaMuAax, MNapauiesenunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbluncnenue 3JIE€MEHTOB MHOTOIPAHHUKOB: péEOpa, AuaroHaliu, YTJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU MPHU3MBI,
IIOAJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[lnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MMUPAMUIBI,
TeopemMa O Iulomaad yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ueie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TElL.

11 KJTACC

Tena BpaLleHnsa

[nnuHapuyeckas ITOBEPXHOCTB, oOpa3ytouue HUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TOBEPXHOCTh, oOOpasyrolias W OCb;, IUIOMaas OOKOBOW U TOJHOU
MMOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTU. KOoHyC: OcCHOBaHME U BepIIMHA, 00pa3yroIias
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC!
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAJb MOBEPXHOCTU CREPHI.
B3auMHoe pacrnionoxenue chepbl U INIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
IJI0IAIb CEpPHI.

N3o06pakeHue Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka UIMH/Ipa U KOHYCA.

KomOunauu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaleHUS.

[Tonsatre 06 00BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Te. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO TMapajuienienumnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 1mapa u miomab cepsol.

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

Ceuennsi mwiMHApa (MapaJIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUSs
KOHyca (mapajijielbHO€ OCHOBAHHMIO M TPOXOJAIIEE Yepe3 BEPINHUHY), CEUCHUS
nrapa.

BEKTOpr M KOOPAMHaTbl B NMPOCTPaHCTBE

Bekrop Ha minockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4YKUCIO. Pa3noxkeHne BEeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
NMPUMEHEHUEM TIpaBUJl JCHCTBUM ¢ BekTopamu. IIpsMoyronbHas cucrtema



KoopauHaT B mnpoctpaHcTBe. Koopawnatel BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTOoJl Mexay Bekropamu. CKalpHOE MPOU3BEICHUE BEKTOPOB.
BbeluncneHnue yrioB MeXIy MPSMBIMHA M IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PEIUICHUN T€OMETPUUYECKUX 3a]1a4.



NNAHVNPYEMBIE PE3YJIbTATbI
JIMYHOCTHDbIE PE3YJIBTATDI

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUS MPOTpPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yITC:

["paxxgaHCcKoe BocnUTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIUKM O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIEeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxJaHcKoro ooOiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), yYMEHUEM
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

[aTpnoTnyecKoe BOCNUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONM MAaTEMaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

[yX0BHO-HPaBCTBEHHOI0 BOCMUTaHUA:

OCO3HAHUEM JyYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapona;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO IOBEJICHMUS,
CBS3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOIO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

SCTeTNYeCcKoe BoCNUTaHue:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelieHui, paccyXIeHui;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3IuyHbIX BUJAOB UCKYCCTBA.

dur3nyeckoe BOCNUTaAHWE:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TPHUMEHATh MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 370poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/ABIXA, perynspHas dusmaeckas AKTUBHOCTb); bu3ngecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOM
NEATENbHOCTBIO.

TpynoBoe BOCMUTaHNE:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pean30BbIBATH COOCTBEHHBIC J>KM3HCHHBIC TIJIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHUIO U

caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY

YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEeMaTHICCKOW HAITPABICHHOCTH.
3KO0M0rnyecKoe BoCNUTaHWE:

C(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, IMOHUMAHHUEM BIIUSHHUS
COIMAITEHO-YKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpellbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTHUYECKHX MpodseM;
OpUCHTalMel Ha MPUMEHCHHE MAaTeMAaTHUYSCKUX 3HAHWM I PEIIeHUS 3a/1ad B
00JaCTH  OKpY’)KaromIeH cpebl, IUTAaHUPOBAHMUS IIOCTYIIKOB ¥ OIEHKH WX
BO3MOYHBIX TTOCJICICTBHH JIJISI OKPYKAIOIMIEH CPEJIbI.

LIeHHOCTWN Hay4YHOr 0 NOo3HaHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOH TMPAKTUKH, MOHHUMaHHUEM
MaTEMaTHYECKOH HayKh Kak cgepbl YeJOBEUYECKOW ICSATCIBHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH JIJISi PA3BUTHs [WBWIN3AIAW;, OBJIAJACHHEM S3BIKOM
MaTEeMaTUKH M MaTEMaTHYECKON KyJIbTYpOHl KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYI) W HCCIEAOBATEIBCKYIO NIEATEIHHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.

METAMNPEOMETHbBIE PE3YJIbTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YIEOHOTO MpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCAIbHbIMU Pe2YIAMUSHBIMU OeUCTNEUAMU.

1)  Vuuseepcanvnvle — nosmasamenvuvle  Oeticméusi, — 0OecnevuUB8aOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAOWUXCcs (0Cc80eHUe
Memoo0o8  NO3HAHUSL  OKpYycalowe2o  Mupa,  npuMeHeHue  102U4ecKux,
ucce008amenbcKux onepayull, ymenull pabomams ¢ ungopmayueti).

Ba3oBbIe I0rMUecKue JeicTBUS:

e BBIABIIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATHUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHPOBATH
OTIpENICICHHS]  TOHSATUH; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIEC, YAaCTHBIE W OOIIHE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX;



npemjiaraTb  KpUTEPUM  JJIA  BBIIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aK/IIOUYECHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e MPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
NPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHOCOO pemieHuss y4eOHOM 3aiayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccnefaoBaTeIbCKUE eNCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
bopMynaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENHHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
0o0BEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHHUS M BBHIBOJBI MO pe3yIbTaTam
MPOBEIEHHOTO HAOJIONEHHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUI;

e TIPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IPOLIECCA, A TAKXKE BBIIBUTaTh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

PaboTa ¢ MHopmaLmeir:

e BBIABIATH JACPUIIUTH UHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONPOC U JJIs PELICHUS 3a/a4H;

e BbIOMpaTh UH(OpPMAMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMAIIHIO, IPEJICTABIATh €€ B pa3Iu4HbIX (opmMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLIEHUBATH HaAEXKHOCTD uH(popmaun o CaMOCTOSITEJIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanohvle KOMMyHUKamueHwvle  Oelicmeus,  00ecnedusarom

CcPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

O6uleHwMe:



BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHHUS B COOTBETCTBHUU C
YCJIOBHUSIMHU | TIEJISIMH OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, /1aBaTh TMOSCHEHUS TIO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJICHHsI 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peracMou 3aa4n, BEICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COIMOCTaBISATh CBOM CYXIEHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHAJIoTa, OOHAPYXHUBATh Pa3lIMYMe M CXOJCTBO IO3HIIUN; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPe3yJbTaThl  pPEIMICHUS  3a7a4d,  OKCIECPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C Y9E€TOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyAHNYECTBO:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM |
MHIUBUYaIbHOM pabOThl MpU PEIICHUH YUEOHBIX 33]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAblI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

Yuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

qbopmupoeaHue CMbBICII06bIX YCMAHOBOK U HCUSHEHHBLIX HABLIKOB JTUYHOCNIU.
CamoopraHusaums:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOpMaIuu.

CaMOKOHTPO/Ib:

BJIAJICTh HABBIKAMM [O3HABATEIbHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [JEIATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSCHATH
MPUYUHBI JTOCTUKECHUS WIM HEJAOCTHXKEHUSI PE3YJbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NMPEAMETHDbIE PE3YJIbTATDI

10 KNNACC

OnepupoBath MOHATUIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMEHSTh aKCHOMBI CTEPEOMETPUU M CICACTBUS U3 HUX IPU PEUICHUU
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIECTBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMbIX
Y TTOCKOCTEM.

KnaccuduimpoBarth B3aMHOE pPACMOJOKEHUE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHSITUSMU: ABYTPAHHBIM YTroJi, TpaHW JBYTPaHHOTO YIJia,
pedpo IBYTPaHHOTO yTiia; JTUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCcHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIIBIHI
MHOT'OTPaHHHUK, 3JIEMEHThI MHOTOIPaHHUKA, MPABUILHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuieienunes, Kyo).

KnaccudunmpoBare ~ MHOTOTpAaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kkiaccupukanuyu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU;, IPaBUJIbHbBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TapaJUIeICIUIE bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIUITBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METO/ CIIEIOB.

Ctpouth ceyYeHUSI MHOTOTPAHHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BU
CBEpXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaX0XJACHUE T€OMETPUUYECKUX BEIIMYUH MO o0pa3iaM Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOJAbl TPU PEHICHUH
CTaH/JIAPTHBIX MATEeMAaTHUECKUX 33/1a4 Ha BBIYUCIICHHE PACCTOSIHUNA MEXKTY JBYMsI
TOYKaMH, OT TOYKH JO TPSMONH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEILIMBAIOLIIAUMHUCS TPSMBIMHU.

Pemiath 3a1aun Ha HaXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3naM Win
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJAbl TPU PEHICHUH
CTaHJAPTHBIX ~MAaTEMAaTHYECKUX 3aJad Ha  BBIYUCJIICHHUE YIJIOB  MEXIY
CKpPEILIMBAIOIIMMHUCS MPSAMBIMH, MEXKIYy TMPSIMOM U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boiuncnsate 00bEMBI U TUIOMIAM MTOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B IMPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mNpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HUHMOpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, MpejCcTaBICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl IS PEHICHUs] CTEPEOMETPUUYECKHUX
3aa4, MPEANOJIAraroluX HECKOJIBKO IIAr0B PEIIEHHUS], €CIIH YCIOBUS MPUMEHEHUS
3aJIaHbBI B SIBHOH (hopme.

[IpumeHaTs mpocTedmiMe NPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBOANTH TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKA3HHU, PACMIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIWU3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh H3YYEHHBIE TOHATUS B IMPOLECCE IIOMCKA PEIICHHS
MaTreMaTU4ecKu CHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh peaJbHbIC
CUTyalluM Ha S3bIKE TE€OMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJICIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, arliapara ajareopsl; penaTh
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYHH.

11 KJTACC

OnepupoBaTh MOHATUAMH: IWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroIIne
HUJTUHIPUYECKOW  TMOBEPXHOCTH;  IMWIMHADP,  KOHWUYECKAas  IOBEPXHOCTD,
oOpa3yroIue KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IIIMHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE PacioyioKeHue chephl U MIIOCKOCTH.

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

Boruncnsate  00bEMBI M TIOMIAQAM  TIOBEPXHOCTEM  TeNl  BpalleHUs,
Tr€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIH B chepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpAaIICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
MMOJOOHBIX TEI.



N300paxars u3yuyaemble (UTYpBl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BhInONHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUs TEJ BPALLECHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HUHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

OnepupoBaTh MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATH JOEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIO0, OOBACHATH, KAKUMH CBOWCTBAMH OHU 00JIaJakO0T.

[IpuMeHATH IPaBUIIO NIApaJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJI MEXIY
BEKTOPaMM, CKaJIPHOE MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3afaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMUHAT.

[IpumensaTs reomerpuueckue (aKThl ISl PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANnoJaralinX HECKOJIBKO IaroB PELIEHNUs, €CIU YCIOBUs IIPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocreinne reoMeTpUuyYecKUe 3a1adyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amauM Ha [10Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHHM W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH IO 00pa3laM WM aIrOpUTMaM, IPUMEHSIS
U3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

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

[IpuBOINTE IIpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKU3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOMYYECHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATUS B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTUYeCKd Cc(HOpPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAbHbBIE
CUTyallul Ha S3bIKE TI'€OMETPUHM, HWCCIEN0BATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TEOpeM, anmnapaTa anreOpsl; pemaTh
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATUYECKOE NMNJ1AHNPOBAHWE
10 KNACC

Ne HavmeHoBaHWe pa3fenoB U TeM
n/n nporpamMmsil

Beenenue B crepeoMeTpuro

HpﬂMHe M IIJIOCKOCTH B IIPOCTPAaHCTBE.
HapaﬂHeHLHOCTL MMPAMBIX U IUIOCKOCTEH

[lepneHqUKyAAPHOCTD NMPSAMBIX U
IJIOCKOCTEN

VYrisl MeXay NPSMBIMU U TUIOCKOCTSIMHU
MHororpaHHuku
OO0BEMBI MHOTOI'paHHUKOB

HOBTOpCHI/ICZ CCUCHUS, paCCTOAHUSA U YTJIbL

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KonnyecTBo yacoB

Bcero

10

12

12

10

11

KOHTpONbHbIe
paboTbl

lNpaKTnyeckue
paboThbl

ONEKTPOHHbIE

(undposble)
obpasoBate/fibHble

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bubmnoreka LJOK
https://m.edsoo.ru/1c209e37
bub6mmorexa [JOK
https://m.edsoo.ru/1c209e37
bub6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJTACC

HammeHoBaHWe pasfaenos 1 Tem
nporpamMmmbil

Ne n/n

Tena BpaieHus
OO0BEMEI Tel

BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE

[ToBTOpeHue, 06001IEHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

KonnyecTso yacoB

KoHTponbHble  [NpakTnyeckue
Bcero

paboTbl paboThbl
12
5 1
10 1
7 1
34 3 0

ONEeKTPOHHbIe

(undpossble)
obpasoBaTe/ibHble

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




NOYPOYHOE NMNJTAHNPOBAHWNE
10 KNACC

No

T
i eMa ypoka

OCHOBHBIE TIOHATHSI CTEPEOMETPUU:
TOYKA, NpsIMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna
n300pakeHHs Ha PUCYHKAX:
M300pakeHUs TUIOCKOCTEH,
NapajuIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka

IlonsTus: MEpCCCKArOIHCCH
TINIOCKOCTH, IICPCCCKAIOIINECCS IpsAMas
" IJIOCKOCTh

IlonsTus: MMEPCCCKAOIMNECCA
INIOCKOCTH, IIEPCCCKAIOIMIUCCH ITPsAMast
H IJIIOCKOCThb

3HaKOMCTBO C MHOTOI'paHHUKAMU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

HavanbHble cBeneHus o kyoe u
UpamMuie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Hauanwsubie cBeeHus o kyoe u

KonnyecTtBo yacoB

Bcero

KOHTpONbHbIe
paboTbl

lNpaKTnyeckue
paboThbl

Jata

N3yyeHns

ONEeKTPOHHbIe

uMdpoBble
obpasoBaTe/ibHble

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

bu6nmoreka [JOK
https://m.edsoo0.ru/2d8a9c99

bu6mmorexa [IOK
https://m.edsoo.ru/db685e73

bu6mmorexa [IOK
https://m.edsoo.ru/a63959ed

bu6mmorexa [IOK
https://m.edsoo.ru/b30dff38

bu6mmorexa [IOK
https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

12

13

14

nUpaMuie, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsaTre 006 aKCHOMATHYECKOM
NOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI
CTCPCOMCTPHUU U CICACTBUA U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToHsATHE 00 AKCMOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBHSI 3 HUX

B3anMHOe pacnosioxKeHue NpsIMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIIUECS,
MapaIeNIbHbIE U CKPEILHUBAIOIINECS
IIpsIMBIE

[apannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napaJuiesIbHble MIPSIMbIE B
IIPOCTPAHCTBE; NaPaJIEIIbHOCTD TPEX
TIPSIMBIX

[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapamienbHOCT IPSIMOU U
IUIOCKOCTH

Vel ¢ COHaITpaBJICHHbBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bu6mmorexa [IOK
https://m.edsoo.ru/239c8ch4

bu6mmoreka [IOK
https://m.edsoo.ru/65c6b106

bubnuoreka [JOK
https://m.edsoo.ru/258fc245

bu6nmoreka [JOK
https://m.edso0.ru/1a2520f6

bu6nmoreka [JOK
https://m.edsoo.ru/93ad36b3

bubmmoreka [JOK
https://m.edsoo.ru/ee1d19b9

bubmuoreka [JOK
https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMH

VYros Mexay NpsSMbIMU B
IIPOCTPAHCTBE
VYroa Mexay NpsIMbIMU B

MIPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEN:
napasuleNIbHble INIOCKOCTU

CBolicTBa napajijICJIbHbIX ILIOCKOCTEH

[Ipocreiiine npocTpaHCTBEHHbBIE
(GUTyphl HA TIOCKOCTH: TETPAdIP,
Ky0, mapaienenumnes

[Toctpoenue ceuenui

[TocTtpoenue ceuenui

KonrtpomnsHas pabora o Teme
"[IpsiMbI€ 1 TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTh
MPSIMBIX U IJIOCKOCTEN"

[lepnieHAMKYIAPHOCTD NMPAMOU U
IIJIOCKOCTH: NIEPIECHANKYIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE
IIpsimble napasuiebHbIE U
NEPIEHIUKYJISIPHBIE K INIOCKOCTH
[IpsimMble napaiienbHble U

NCPHNCHANKYJIAPHBIC K INIOCKOCTHU

[Ipu3Hak nepneHaAuKyIsIPHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/fe733862

bu6nuoreka [JOK
https://m.edso0.ru/2935a9a0

bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255

bu6nmoreka [IOK
https://m.edsoo.ru/e504d656

bub6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmorexa [IOK
https://m.edsoo.ru/1d434d0f

bu6nmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6nmmoreka [JOK
https://m.edsoo.ru/9a0a9e56

bu6mmorexa [IOK
https://m.edsoo.ru/b19f6a5d

bu6mmorexa [IOK
https://m.edsoo.ru/0ac11c95

bubmuoreka [JOK
https://m.edsoo.ru/ba545966

bubmuoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

27

28

29

30

31

32

33

34

35

36

37

38

IIPSIMOH U TNIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

Teopema o npsmoi
MEePIEHANKYISPHOMN TIJIOCKOCTH

Teopema o npsamoi
MEPIEHANKYIISPHOM IIJIOCKOCTH
Teopema o npsimoit
NEePIEHIUKYISIPHON IIJIOCKOCTH
[lepneHIuKyIsIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NMPSIMOM A0 MIIOCKOCTH

[lepnieHIUKyIsIp U HAKITOHHBIE:
paccTosiHKE OT TOYKHU JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 IIIOCKOCTH
[lepneHIUKyIsIp U HAKITOHHBIE:
paccTosiHue OT TOYKH J0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

[lepnieHuKyIsp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJ MEXKIY
MPAMOU U TUIOCKOCTBIO

JIByrpaHHBIN yroJI, TUHEHHBIN yIroil
JBYT'PAHHOIO yTIJa

JIByrpaHHBIN yroJl, TMHEWHBIA yIoJl
JBYTPaHHOIO yria

[lepneHAUKYJIAPHOCTD MIOCKOCTEM:

https://m.edsoo.ru/f85bfc46

bu6mmorexa [IOK
https://m.edsoo.ru/79165d15

bu6nuoreka [JOK
https://m.eds00.ru/635¢5087

bu6mmoreka [IOK
https://m.edsoo.ru/bd3745f8

bu6mmorexa [IOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edsoo.ru/33c477d3

bubmmoreka [JOK
https://m.edsoo.ru/66fefadd

bu6nmoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bu6mmorexa [IOK
https://m.edsoo.ru/dbee22bc

bu6mmorexa [IOK
https://m.edsoo.ru/6b61b2b4

bubmuoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmorexa [IOK
https://m.edsoo.ru/c7c777ed

bu6mmorexa [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

39

40

41

42

43

44

45

46

47

NPU3HaK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

[TepneHAUKYIAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH UKy IAPHOCTH INIOCKOCTEN:
MIPU3HAK NEPIICHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

Teopema o Tpéx nmepneHAUKyYIIpax
Teopema o Tpéx nmepneHAUKYIIpax

Teopema o Tpéx nepneHAUKyIIpax

KontponsHas pabota o temam
"[lepnieHANKYIAPHOCTD NPSAMBIX U
mockocTel" u "YTIbl MeXIy
MPSIMBIMHU U TUIOCKOCTSIMH"

ITonsiTIE MHOTOIPAaHHUKA, OCHOBHBIE
9JIEMEHTBI MHOTOI'PaHHUKA,
BBIITYKJIBIC Y HEBBIITYKJIbIE
MHOI'OTPaHHUKH; pa3BEPTKA
MHOI'OTPaHHHUKA

[Ipu3ma: n-yronpHas npu3ma; rpaHu 1
OCHOBAHHS IPU3MBI; MIpsIMast U
HaKJIOHHAs! MPU3MbI; OOKOBas U
I10JIHAsl IOBEPXHOCTh IIPU3MBI

[Tapannenenunen, NpsIMOyToabHbBIN
napasieNienumne/ U ero CBocTBa

https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bu6mmorexa [IOK
https://m.edsoo.ru/ba75dc57

bu6mmorexa [IOK
https://m.edsoo.ru/e4972cdc
bu6mmorexa [IOK
https://m.edsoo.ru/52188a7d

bu6nmoreka [JOK
https://m.edsoo.ru/9f246736

bu6nmoreka [JOK
https://m.edsoo.ru/5b971ef3

bu6nmoreka [JOK
https://m.edsoo.ru/2d24e873

bu6mmorexa [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmorexa [IOK
https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

51

52

53

54

[Mupamupa: N-yronpHasi mupaMuaa,
I'paHy ¥ OCHOBAHUE TTUPAMHU/IBL;
OOKOBas U MOJIHAS IOBEPXHOCTh
MUPaMU/IbI; IPaBUIIbHAS M yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABHILHOTO
MHOTOTpaHHHKA; TPABHIIbHAS TPH3Ma
Y TIpaBWJIbHAS TIMPAMHU/IA; TIPABUIIbHAS
TpeyroJibHas MUpaMuIa 1
NIPaBWIBHBIN TETpa’ap; KyO

IIpencraBieHue o NpaBUIBHBIX
MHOTr'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B TUpaMUIaxX,
napasuiesenuneaax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

Bruucnenue piieMeHTOB
MHOTOTPaHHUKOB: pEOpa, TUaroHasu,
YIJIBI

[Tnomanas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSMOK
MIPU3MBI, IUIOMIA/Ib OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

[Tnomanas 60KOBOM MOBEPXHOCTH U

bu6nuoreka [JOK
https://m.edsoo.ru/fblcd0a5

bu6mmoreka [IOK
https://m.eds00.ru/074c8865

bub6mmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

bubmmoreka [JOK
https://m.edsoo.ru/b9e777d9

Bubnuoreka [JOK
https://m.edsoo.ru/6cdbecef

Bubnuoreka [JOK
https://m.edso0.ru/37d84157

Bubnuoreka [JOK


https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

55

56

S7

58

59

60

61

62

63

64

65

IIOBEPXHOCTHU IIPABUIILHOMN

MUPaMU/IbI, TEOPEMA O TUIOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHOMN

ImrupaMHu bl

Konrponbnas pabora o teme
"MHororpaHHuku"

[TonsTue 06 00BEME
O0BEM nupamMuIbI
O0BEM upamMuIbl
O6bEM upaMuIbl
O6bEM upaMuIbl
O0BEM TIPU3MBI
O06BEM npu3MBbI

O06BEM npu3MBbI

Konrtponbnast pabora o Teme
"O6bEMBI MHOTOT'PaHHHKOB"

[ToBTOpeHue, 0600MIIEHNE
CHUCTEMAaTHU3aLMsl 3HAHUMH.
[TocTtpoenue ceuenuii B
MHOT'OTpaHHHUKE

https://m.edso0.ru/5603e30b

bu6mmoreka [IOK
https://m.edsoo.ru/a95f5c04

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b

bu6nmoreka [IOK
https://m.edso0.ru/235171b3

bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd

bu6mmoreka [{OK
https://m.edsoo.ru/79¢10312

bu6mmorexa [{OK
https://m.edsoo.ru/2faadc3f

bu6mmorexa [IOK
https://m.edso00.ru/79853608
bu6mmorexa [IOK
https://m.edsoo.ru/1e053890

bubmuoreka [JOK
https://m.edsoo.ru/482d3f51

bubmmoreka [JOK
https://m.edso0.ru/28a6573c

bu6mmorexa [IOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

[ToBTopenue, 06001IeHNE
CUCTEMaTU3alMs 3HAHUMN.
Brruucnenue paccTosHM: MEXIy
JBYMsI TOUKaMH, OT TOUKH JI0 IPSMOIA,
OT TOYKH [0 IJIOCKOCTH, MEKIY
CKPEIIMBAOIIUMHUCS IPSIMBIMU

Wrorosas koHTpoJibHas paboTa

[ToBTOpenue, 0600IIEHNE
CUCTEeMAaTH3aIINsI 3HAaHUH.
Brrunciienue yrioB: Mexay
CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXy NPSAMOU U MIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJTACC

Tema ypoka

Cdepa u map: meHTp, paamyc,
JIMaMETp; TUIOIIAAb MOBEPXHOCTH
chepsl

B3aumMnoe pacrionoxxenue chepsl u
TUTOCKOCTH; KacaTeIbHasl INIOCKOCTh
K cdepe; mromanb chepol
N306pakenue cepsl, mapa Ha
miockocT. CeyeHus mapa

[unmuaapudeckas MOBEPXHOCTb,
o0pa3yrolue MUIHHIPHIESCKOM
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN
MMOBEPXHOCTHU

[unuHap: ocHOBaHMS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOI M IMOJIHOM
MMOBEPXHOCTH

N3o0pakenue mumHIpa Ha
IJIOCKOCTH. Pa3BépTka nunuuapa.
Ceuenus nunuHApa (MIIOCKOCTHIO,
NapajuIe]IbHON WIN
MEePHIEHANKYISIPHON OCH LIMJIUH]IPA)

Konnueckas IIOBCPXHOCTD,

KonnyecTtso yacoB

Bcero

KOHTpONbHbIe
paboThbl

lNpaKTnyeckue
paboThbl

Jata

N3yvyeHn4d

ONEeKTPOHHbIE

uMdpoBble
obpasoBaTe/ibHble

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [IOK
https://m.edsoo.ru/bed12a43

bu6nmoreka [JOK
https://m.edsoo.ru/bc15f7f2

bu6nmoreka [JOK
https://m.edso0.ru/6054b8cl

bu6mmorexa [IOK
https://m.edso0.ru/188f6216

bu6mmorexa [IOK
https://m.edsoo.ru/016e25eb

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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o0pa3yrone KOHHIeCKOM
IIOBEPXHOCTHU, OCh U BEPILLIMHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME U BepIINHA,
o0pa3yrolas 1 och; MIOIAAb
OOKOBOH M MMOJIHOW TOBEPXHOCTH

Yceu€HHblil KOHYC: 00pa3yronme u

BbICOTA, OCHOBaHUA U OokoBas
IOBCPXHOCTH

N306paxeHune koHyca Ha
mIocKocTH. Pa3BépTka KoHyca.
CeueHus KoHyca (IIOCKOCTBIO,
napasieIbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, IPOXOIAIIEH uepe3
BEPIINHY)

KomOunanwmst Ten BparieHus u
MHOTOTPaHHUKOB

MHOrorpaHHuK, OIMCaHHBIM OKOJIO

cdepsl; chepa, BnUcaHHAs B
MHOFOFpaHHI/IK HUJIN B TCJIO
BpaIlCHUS

[Tousite 00 00BEMe. OCHOBHEIE
CBOIicTBa 00HEMOB Te

O0BéM MIHHIIpA, KOHYCa
O0BEM mapa u wiomaas chepst

[TogoOHbIE TEeNa B MPOCTPAHCTBE.

bu6nmmoreka [IOK
https://m.edso0.ru/897dd3b2

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

bu6mmorexa [IOK
https://m.edsoo.ru/Obdelbe8

bu6mmorexa [IOK
https://m.edsoo.ru/3cefl0e5

bu6mmoreka [IOK
https://m.edso00.ru/0b136158

bubmuoreka [JOK
https://m.edsoo.ru/26a03fb7

bubmuoreka [JOK
https://m.edso0.ru/5513d87b

bubmuoreka [JOK
https://m.edsoo.ru/d189bde2

bu6mmorexa [IOK
https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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COOTHOIIICHUS MEXTY TUIOIIA MU
MOBEPXHOCTEH, 00BEMaMHU
MOJOOHBIX TEI

KonTponbHas pabota no temam
"Tena Bpamenus" u "O0beMbl Ten"

Bekrtop Ha mmockocTH U B
MIPOCTPAHCTBE

CroxxeHre U BEIUHTAaHHE BCKTOpPOB

VMHOXEHIE BCKTOpa Ha YHUCJIO

Pasnoxenne BekTopa 1o Tpém
HEKOMITJIAHAPHBIM BEKTOPAM.
[IpaBuio napannenenunena

Pemrenue 3ama4d, CBI3aHHBIX C
IIPUMEHEHHEM NTPABUJI ACHCTBUH C
BEKTOPaMH

KoopanHaTHO-BEKTOPHBII METOA
IIPU PEIICHNN T€OMETPUUECKUX
3aja4

IIpssMoyronbpHas cucreMa
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! Bextopa. IIpocteiimne
3a/1a4¥ B KOOpAMHATAX

VYTos1 MEXy BEKTOpaMH.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB

Boruncnenue yriioB Mexy
MPSIMBIMU U TIOCKOCTSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [IOK
https://m.edsoo.ru/5caefclb

bu6mmoreka [IOK
https://m.edsoo.ru/23f4f089

bu6mmorexa [IOK
https://m.edsoo.ru/dee379eb

bu6mmoreka [{OK
https://m.edsoo.ru/a28fd74e

bu6mmorexa [{OK
https://m.edsoo.ru/5a827900

bubmmorexa [JOK
https://m.edsoo.ru/d3alfe30

bubmuoreka [JOK
https://m.edsoo.ru/48db7058

bu6mmorexa [IOK
https://m.edsoo.ru/725effc4

bu6mmorexa [IOK
https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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Konrponsnas pabora o teme
"BexTophl 1 KOOpAUHATHI B
npocTtpaHncrae”

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTu3anuus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBbI Kypca
TUTAHUMETPUH

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agaqu
TUTAHUMETPUHN U METOJIbI UX
peuieHus

Hrorosas KOHTPOJIbHAsA pa60Ta

IToBTOpEeHME, 0000IIEHNE 1
cHCTEMAaTH3alMs 3HAHM. 3amaun
TUTAHUMETPUHN U METOJIbI UX
pelieHus

[ToBTOpeHue, 06001mIeHNE 1
cucTeMaTu3alus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUU

[ToBTOpeHME, 0600IIEHNE 1
CHCTEMATU3AlA 3HAHUI

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

bu6nuoreka [JOK
https://m.edsoo.ru/77c22fc5

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bu6mmorexa [IOK
https://m.edsoo.ru/7491efe0

bu6nmoreka [IOK
https://m.edsoo.ru/ec24dfc2

bu6nmoreka [JOK
https://m.edsoo.ru/4dffda97

bu6mmorexa [IOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECITEHEHNE
OBPASOBATEJIbHOI O NMPOLUECCA
OBASATEJIbHbIE YHEBHbBIE MATEPUAJIbI A1 YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYeCKOro aHallu3a, FTeOMETPHUS.
['eomerpus, 10-11 xknaccwl/ Atanacsa JI.C., byry3os B.®., Kangomues C.b. u np.,

AxkuunonepHoe obiectBo «M3aaTensctBo «lIpocBenienue»

METOANYECKUME MATEPUVAJIbI ON1A YUYUNTEJA

VYyebHoe nmocodue nmpeaHazHaAYeHO ISl YUUTENeH, MpenoaaronmX reOMETPHUIO B
10—11 knaccax no yueOnuky aBropoB JI. C. Atanacsana, B. ®@. byty3osa, C. b.
Kanomiiena, JI. C. Kucenesoit, O. I'. ITo3nska.

I'eomerpus. JIunaktuaeckue matepuainsl. 11 knacc: yue6.mocobue st

oOureoOpa3oBar. opraHu3anuii : 6a30Bbii U yriy0. ypoBuu / b. I' 3us.

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

bubaunoreka I{OK: https://lesson.edu.ru



https://lesson.edu.ru/
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