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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUS,
HEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPH PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAILHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€WCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YE€CTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHhIMM 3aJayaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKMCHIBATH
Y M3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE aJITOPUTMAMHU  PEHICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMupoBaHUE€ YMEHHUS TMPOBOJIUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEM
OOy4JarommMxcsi, IMO3HABATEIBLHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIepUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MporpaMmbl, pacnpeAei€HHbBIM MO ToJlaM OO0ydYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOYy4aroluXcs, pacuIupss U
yrayOnsis e€, o0pasysi MpOUYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Heznento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuyielbHble W CKpelmuBaromuecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPSAMOW M MIOCKOCTU. YTJBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napaJiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienuIea; NoCTPOeHUE CEUEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIAPHON IUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YroJ MEXAY NPAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[lepneHaMKyIISlp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IIocKocTer. TeopeMa o TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, aUaroHaiu, VIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. Ilonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMAJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha MJIOCKOCTH. Pa3BEpTKa IMIMH]Ipa U KOHYCA.

KoMOuHnanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJILHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u 1mIomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO MW TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B nipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KOOpaMHAT B ImpoctpancTBe. KoopaumHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTropamu. CKalipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMS MPOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

cOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPHIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMAITbHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEW Ha MPUMEHCHHE MaTeMAaTHUYSCKUX 3HAHWMA A PEUICHHUsS 3a1ad B
o0nacTh OKpyXKawmeld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB M OIIGHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW ESITeIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs [MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJCarwe2o  Mupa;  npumeHenue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHWUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAaHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHIKH, NEIyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIENOBATENLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIOBUSIMU U LIENSIMU OOIIECHHUS; ICHO, TOUYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOIYUYECHHBIN pe3yibTarT;

B X0JI€ 0OCYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€H, HAIICJICHHBIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBIsATh  pEe3yJbTaThl  pEUIeHMs]  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHJMBUAYAJTbHONU paOOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; MPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00Cyk1eHUs, 00MEH MHEHUI,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IE€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa €M U YCJIOBUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS W3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMU: JIBYTPAHHBIA yTroJl, TPaHU JBYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MHUpamMHuaa; TpuU3Ma,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMpSAMOM, OT TOYKH JO TIJIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTth NOHATHAMHU: CHMMETPHUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTs reomeTpuyeckue (HakThl Ui PEUICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOUM (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOOUTHE NpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMUHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
rE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

Bb4uchasTe COOTHOLIEHUST MEXY IUIOMAIASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIlleHHS.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINoNHATE JIEUCTBHUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSACHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeEHSTH MpaBUIO NapasuieienuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIC U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemars mpocTedime reoMeTpUYeCKUEe 3aJa4d Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0KA3aTeJILCTBO MAaTEMATHUECKWX OTHOIIEHUN W
HaX0XXJICHUE TEOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allrfOpUTMaM, MPUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHUS HA MPAKTUKE: AHAUIM3UPOBATH pPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOCHHBIE MOJICIH C
HCITOJIb30BaHUEM I'eOMETPUUYSCKUX MOHATHH 1 TeOpeM, ammapara ajareopsl; pemarh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBIE U TIIOCKOCTH B POCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1
VYTrubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
bu6mmoteka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
p ' P r https://m.edsoo.ru/1c¢209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a Bpattenii https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa [JOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
IMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
undgpoBbie
Nen/m  Tema ypoka Kourpoabuble IIpakTnyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TTOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, TII0OCKOCTh, MPOCTpaHcTBO. [IpaBuia
1 M300pakeHHS Ha pUCYHKAX: U300pakeHUs 1 bubmorexa HOK
p . PHCYHKax: p https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapaieNbHbIX MPSAMbBIX
(OTpe3KoB), cepeAMHBI OTpE3Ka
2 [TonsTHs: epecekaronmecs MmIOCKOCTH, 1 bu6mmoreka [JOK




MEPECEKAIMNECA IpsAMas U IJIOCKOCTb

IlonsaTus: NepeceKarommecs mI0CKOCTH,

https://m.edsoo.ru/2d8a9¢99
bubmuoreka [JOK

3
fepeceKarouuecsd npsamas U niI0CKOCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
bu6mmoreka [JOK
4 n300pa’keHre MHOTOTPaHHUKOB Ha
https://m.edsoo.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HauanbsHbie cBeieHUS 0 KyOe U mupamu/ie,
5 nX pa3BEPTKH U Mojieiin. CeueHus bubmorera [JOK
p P ' https://m.edsoo.ru/b30dff38
MHOTOI'PAaHHUKOB
HavanpHble cBeIeHHs O KyOe M TTUPAMHUJIC
N Y ’ bubnmoreka [JOK
6 uX pa3BEPTKU U Mozenu. CeueHus
https://m.edsoo.ru/3d8ffd32
MHOTOTPAaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUN
7 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U bubmorera [JOK
P pHi: P p https://m.edsoo.ru/OccScdfe
CJICZICTBHS U3 HUX
[TonsaTue 06 akCMOMATHYECKOM MTOCTPOCHUHT
bu6mmoreka [IOK
8 CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U
https://m.eds00.ru/239¢8cb4
CJICJICTBHS U3 HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
bu6nmoreka [JOK
9 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUHU U
https://m.edso0o.ru/65¢c6b106
CJICACTBHS U3 HUX
[TonsiTHE 006 aKCMOMAaTUYECKOM TOCTPOCHUU
bubmuorexa [JOK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
https://m.edsoo.ru/258fc245
CJICACTBHS U3 HUX
B3aumHoe pacnionioxkeHue NpsiIMbIX B
11 MPOCTPAHCTBE: MEPECEKAIOITNAECS buomorexa HOK
poctp - 1ep : https://m.edsoo.ru/1a2520f6
napajuieJbHble U CKPEIIUBAIOLIUECs TPSMbIE
12 [TapaniaenbHOCTh NMPSIMBIX U MJIOCKOCTEHN B bubnuorexa [JOK




[IPOCTPAHCTBE: MMApaJLICIbHbIE TIPSIMbIC B
MPOCTPAHCTBE; NaPaLICIIbHOCTh TPEX
MIPSAMBIX

HapaJ'IJ'IeJIBHOCTB MpsAMBIX U IUIOCKOCTEH B

https://m.edsoo.ru/93ad36b3

bu6mmoreka [JOK

13 e: 11 e i
MPOCTPAHCTE APAIICALHOCT TPAMOH 1 https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIBI ¢ COHANpPaBJIIEHHBEIMH CTOPOHAMH bubmorera [IOK
p p https://m.edso00.ru/9f4071b9
15 Yroa Mexay nNpsMbIMH B IIPOCTPAHCTBE bubmorexa LOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 Yroa MexXay NpSIMBIMH B IIPOCTPAHCTBE bubmmorexa LIOK
Ay p poctp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnunoreka [JOK
rnapasiejibHbIe TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa mapaieabHBIX IIOCKOCTEH bubmorexa LHOK
p https://m.edsoo.ru/e504d656
19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPBI HA bubnnorexa [JOK
IUIOCKOCTH: TETPAdp, KyO, napaiesenumne https://m.edsoo.ru/4a28dc02
bu6mmoreka [IOK
20 IT %
OCTPOCHHE CEetuH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 11 i
OCTPOCHHE ceHetin https://m.edsoo.ru/ec26fe5d
KonTtponbHas padora no teme "[Ipsimble u
22 IIJIOCKOCTH B IIPOCTPAHCTBE bubmorexa HOK
poctp ' . https://m.edsoo.ru/9a0a9e56
[TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN
IepneEIUKYIIPHOCTD IIPSIMOM M IIJIOCKOCTH:
P oD P Butmmorexa [OK
23 NEPIEHANKYJIPHBIE IIPSIMBIC B

IIPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Tpsimble mapanienabHble U

bu6mmoreka [JOK

24
HMEPHEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [IpsimMbIe mapasienbHbIe U bubmmoreka [JOK
MEPIEHIUKYIISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH IPSMON U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U bubnunoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/79165d15
73 TeopeMa o0 psIMOii EpIIEHAUKYISIPHOU bubnmoreka [JOK
ILUIOCKOCTH https://m.edso0.ru/635c¢5087
79 Teopema o0 psiMOii TEPIIEHIUKYIISIPHOM bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOii EpIIEHAUKYISIPHOU bubnunoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7d18834b
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHHUE
31 oT FT)quI/I OyHJ'II())CKOCTI/I aCCTOSII)HI/Ie oT bubmmoreka LIOK
. A ds https://m.edsoo.ru/33¢477d3
MNPsIMOM 10 TIJIOCKOCTH
[TeprieHquKymsIp U HAKJIOHHBIE: PACCTOSIHHE
32 oT IT)quI/I OyHHﬂCKOCTI/I aCCTOEHI/Ie oT Bubnrotexa LIOK
. g ds https://m.edsoo.ru/66fefadd
IpsIMOH 10 TIJIOCKOCTH
[TepnenauKymsip U HAKJIOHHBIE: PACCTOSIHHE
33 oT quxi oynmP;CKocm aCCTo;I{)HI/Ie oT bubmorexa LIOK
. A P https://m.edsoo.ru/a5b7b8e3
MIPSIMO# /10 TIIIOCKOCTH
[lepnieHauKyAsIp U HAKIOHHBIE: PACCTOSIHUE
34 oT I;oqlcn OyHJII())CKOCTI/I aCCTofI)HI/Ie oT bubmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
MIPSIMO#A /10 TIIIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YOI MEXAY MPSIMOM bubnnorexa [JOK

" IJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4




JByrpaHHbI{ yroJ, JUHEHHBIA Yol

bu6mmoreka [JOK

36 JIBYTPAHHOI'O yTIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bubmmoreka [JOK
JIBYTPAHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [IeprieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK bubnuoreka [IOK
MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [TepnieHIUKYJIAPHOCTD MJIOCKOCTEN: TIPU3HAK bubnuoreka [IOK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHAuKyISIPHOCTD MJIOCKOCTEM: IPU3HAK bubnmoreka [JOK
NEePHEHANKYJISIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tp€x nepneHAUKYISIpax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nmepneHAUKYIApax bubmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx nepneHaAuKyIsIpax Bubnrotexa LIOK
https://m.eds00.ru/91246736
KonrtponbHas pabora no remam
44 "IlepneHAUKYISPHOCTD MPSIMBIX U bub6nuorexa [IOK
w1ocKocTe" 1 "YTIibl MeXAY NPSAMBIMU U https://m.edsoo.ru/5b971ef3
II0CKOCTAMU"
[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
45 AJIEMEHTBI MHOT'OTPAHHUKA, BBIITYKJIbIE U bubnnoreka [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: n-yronpHas npu3ma; rpaHu 1
46 OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs bubnnoreka [JOK

pU3Mbl; OOKOBas M MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapannenenumnen, NpAMOYTroJIbHBII

bu6mmoreka [JOK

47 .
rapaJjuieIelInIe] U ero CBOUCTBa https://m.edsoo.ru/8a7be683
[Iupamupa: n-yroiapHas nupaMuja, rpaHu U
43 OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS bubnmoreka [JOK
[MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHASA U https://m.edsoo.ru/fblcdOas
yceu€HHasi TUpaMuaa
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MIPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS
49 [IpY3Ma U MpaBWIbHAs IUPAMUIA; Bubmmorexa LIOK
p p p ’ https://m.eds00.ru/074c8865
MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPaBUIIbHBIN TeTpadIp; KyO
[IpencrasieHue o NpaBUIBHBIX
50 MHOT'OIPAaHHUKAX: OKTa’Ap, AOJAEKadIp U Bubmmorexa LIOK
P ' P P https://m_edsoo.ru/a0fddsbf
MKOCa’Ip.
CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIEHO TOUYKH, MPSMOM, TUIOCKOCTH.
bu6mmorexa [IOK
51 DNeMEeHTbl CUMMETPUH B UpaMuax,
https://m.edsoo.ru/b9e777d9
napajuiejenunenax, npaBUiIbHbIX
MHOTOIPAHHHUKAX
57 Brrunciienne 31eMEeHTOB MHOTOIPaHHUKOB: bubnuotexa [JOK
pE€Opa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTU MPSIMON MPU3MBI, TIOIIAh bubmuorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MOBEPXHOCTH MIPSIMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU IIPABWJILHOM MUpPaMUIbI, bubmuorexa [IOK

TeopeMa O IUIoaau OOKOBON MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

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




55 KoHnTtponbHas pabota 1o Teme bubnunoreka [JOK
"MHororpaHHukm" https://m.edsoo.ru/a95f5c04
.. bu6mmoreka [JOK
56 IT 0 00
OIITTHE OB 0bbEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
37 O6bEm nupasuzs https://m.eds00.ru/235171b3
N bubmuoreka [JOK
>8 OOBEM nupamup: https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 06
DEM TTHPaMHAR! https://m.eds00.ru/79¢10312
" bubnmoreka [JOK
60 06
DEM TIHPAMIB! https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
61 0
OOBEM MpH3MEI https://m.edsoo.ru/79853608
bu6mmoreka [IOK
) N
6 O0BEM mpu3MEI https://m.edsoo.ru/1e053890
n bubmuoreka [JOK
63 O0BEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no reme "O6bEMBI bub6nuorexa [IOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHuil. [locTpoeHue ceuenuii B bubmorera [JOK
’ P https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
3HaHWH. Beruncinenne pacCTOAHMI: MEXIY
. bubmuorexa [JOK
66 JIBYMSI TOUKaMH, OT TOYKH 0 MPSMOH, OT

TOYKH OO0 MIOCKOCTHU, MCIKAY
CKPCIIUBAIOIHUMUCS MTPAMBIMU

https://m.edsoo.ru/f7792ba9




67 Wrorosas KoHTpOJIBbHASA paboTa

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

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEXKTY
IPSMOM U TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXY IIOCKOCTSIMH

bu6mmoreka [JOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

| Cdepa u map: HeHTp, pajnyc, TUaMeTp; | bubnmoreka [JOK
TUTOMIA/Tb TIOBEPXHOCTH CHEPhI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [JOK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
[unuHapudeckas TOBEPXHOCTb,

4 o0pa3yromue UIHHIPUYECKON 1 bubnuotexa [JOK
MMOBEPXHOCTH, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

bu6mmoreka [IOK
5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1
N N https://m.edsoo.ru/188f6216
TI0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
N3o0pakeHune MuIMHIPA HA TUIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubmuorexa [IOK
(TUTOCKOCTHIO, MapauIeIbHON HITH https://m.edsoo.ru/016e25eb
MEePIEHANKYISIPHON OCH IMJIMH]IPA)

Konunyeckas TOBEpXHOCTh, 00pa3yrolue
. P Py bubnmoreka [JOK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1
N https://m.edsoo.ru/c94ba09b
KOHUYECKOW OBEPXHOCTHU
8 Konyc: ocHoBaHue u BepInHa, 1 bubnmoreka [JOK




o0pasyro1as U oCh; IUIOMAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

VY ceu€HHBIN KOHYC: 00pa3yrolue 1 BbICOTa

https://m.edsoo.ru/897dd3b2

bubmuoreka [JOK

9
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxeHue KoHyca Ha MIIOCKOCTH.

Pa3Béprka konyca. Ceuenus: KoHyca
10 (TJIOCKOCTHI0, MapauIeIbHOW OCHOBAHUIO bubmmorexa [IOK
- 11ap . ’ https://m.edsoo.ru/Obde 1 be8
1 TJIOCKOCTBIO, MPOXOISIICH yepe3
BEPILUHY)

1 KomOunarus Ten BpamieHus u bubnunoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCaHHBIA OKOJIO Cephl;

12 cdepa, BiMcaHHAasi B MHOTOTPAHHUK HJTU B bubmorexa HOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpaIlEHUS

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWICTBA bu6mmoreka [IOK
00BEMOB TEI https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 O061é

PEM TP, KOHyed https://m.edsoo.ru/5513d87b
bu6mmoreka [IOK

15 O0BEM 1rapa u wiIomaas chepsl

p mank chep https://m.edsoo.ru/d189bde2
[Tomo6HbBIE Tena B IPOCTPAHCTBE.
16 COOTHOIIICHUS MEXY TUIOMIAISIMHU bubmorera [TOK
. {ly tas https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ

17 KonTponbhas pabota no remam "Tena bubnnoreka [JOK
BpaimeHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE bubmorera [JOK

P pocip https://m.edsoo.ru/5caefclb

19 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB bubnuorexa [JOK




https://m.edsoo.ru/23f4f089

bu6mmoreka [JOK

20 YMHOXKEHUE BEKTOpa Ha YHCIIO
P https://m.edsoo.ru/dee379eb
Pa3nosxeHne BekTopa 1o TpéM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [TOK
P paM. ’p https://m.edsoo.ru/a28fd74e
napajuiejenunena
Pemenue 3amay, CBSI3aHHBIX C
. . bubmuoreka [JOK
22 MPUMEHEHHUEM TIPAaBUII AEUCTBUM C
https://m.edsoo.ru/5a827900
BEKTOpaMHU
3 KoopanHatHO-BEKTOPHBII METO TPU bubnmoreka [JOK
pEUIEHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpAUHAT B
24 HPOCT Z,II;CTBG Koopnunatel BpeKTo a buGnnorexa LIOK
POCTPARCTBE. ROOP pa- hitps://m.eds00.ru/48db7058
[Ipocreiimue 3a1a4n B KOOpAUHATAX
)5 VYron mexay Bektopamu. CKasipHOE bubnmnoreka [JOK
MPOU3BENEHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios MEX1y NPsIMbIMUA U bubnnorexa [JOK
IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KonTpomasHas padora no teme "Bektopsl u bubnnorexa [JOK
KOOPJIMHATHI B TpOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenwue, 0600IIEHNE U
)3 cucreMaTtu3arus 3Hanuii. OCHOBHBIE bubnmoreka [JOK
¢burypsl, paxTel, TEOPEMBbI Kypca https://m.edsoo.ru/1780baSd
TJIaHUMETPUHT
[ToBTOpeHnue, 06001IEeHNE U
79 cucreMaTtu3arus 3Hanuii. OCHOBHBIE bubnmoreka [JOK

burypsl, GpaxThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/078cd184




[ToBTOpEeHME, 0000IICHUE U

30 cHCTEMaTHU3alus 3HaHu. 3agaun 1 bubmmorera [IOK
H e https://m.edsoo.ru/7491efeQ
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0000IICHUE U
31 cUCTeMAaTHu3alus 3HaHUH. 3a1aun 1 bubmmorexa [IOK
H e https://m.edsoo.ru/4dffdad7
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHnue, 0600IICHNE U
1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnmoreka [JOK
burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubmuoreka [JOK
33 n §] 1
TOTOBA KOHTPOIIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBarh NOHATUSIMU: TOUKA, MPSAMAasi, IJIOCKOCTh
75 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' TreOMETPUUYECKUX 3a7a4
73 OnepupoBarTh MNOHATHAMH: NApaLIEIbHOCTh W IEPHEHIAMKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yroJjl, TPaHU JBYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroJ ABYIrpaHHOIO yria, rpagycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BBIMYKJIBIH U HEBBITYKJIbII
. MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUIIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, NpU3Ma,
. MPSIMOYTOJIBHBIN TTapajuieNenumes, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
73 kinaccuukauuu  (BBIMYKJIbIE UM HEBBIMYKJIblE  MHOTOI'DAaHHMKH,
. MpaBWIbHBIE MHOTOTPAaHHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaJiesIeune bl)
79 OnepupoBatb HNOHSATUSAMU: CeKy1as IJIOCKOCTB, ceueHue
. MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemartp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIUYHH [0 00pasiam




7.14

WM aJroputMam, MPHUMEHAA HU3BCCTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIPU
peICHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCSA MTPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJld4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIUMUCA IIPAMBIMH, MCKIY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOHIAAsIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LHCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUHU (PUTYPHI
W3BnekaTb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, IPEACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI IJI1 pCICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpearnojJararomux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA

NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

IIpuMeHATH mpocTEHIIMe MPOrpaMMHBIE CPEICTBA U JIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, paCIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATH MONMyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IIpOLECCe IOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON npooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U
TeopeM, almapara ajiredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH




11 KITACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: IIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 UUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApPOBOI CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
. TCOMETPUUYECKUX TEJl C MPUMEHCHHEM (DOPMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHMCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
63 BbHCHSATE COOTHONIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BEMaMHU TOJOOHEIX TEIT
6.9 N3o0paxkars u3ydaemble (GUTYpPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPeoOpa3OBbIBaTh WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, TPEACTABICHHYIO Ha
YepTekax U pUCYHKaxX
[TpumensTh TeoMeTpuuecKrue (PaKThl AJSl PEIICHUS] CTEPEOMETPUIECKUX
6.12 3a/1a4, MPEANoJaraloluX HECKOJIbKO IIaroB PELICHHUS, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B IBHOU popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KaKUMH CBOMCTBAMHM OHU

o0J1amaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJILIpHOC  MNPOU3ZBCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroil
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOM3BENICHUE, PACKIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B I[CKB.pTOBOfI CUCTCMC KOOpAUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pematsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCETOJABI npu pEeUICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIM3UpPOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoIEcce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYallUU Ha SI3bIKE F€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareopsl, pelaTh NPakTUYECKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYINH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

I'eomerpus
OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, npsmas, II0CKOCTh, IPOCTPAHCTBO.
[Tonsatne 00 aKCMOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPUU: aAKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

7.3

7.4

B3aumHoe pacmnonoxeHue MOPSAMBIX B IPOCTPAHCTBE: IEpeceKaroIInecs,
IapaJuleJbHble M CKpeuMBaroIuecs mpsMble. [lapamienbHOCTE NPSAMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE: TMapajiielbHble TMpsMble B MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAUIETBHOCTh NPSAMON M IJIOCKOCTU. YTJIbI C
COHAIPABJICHHBIMU CTOPOHAMH, YrOJI MEXAY NPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  mapajulelibHble  IUIOCKOCTH,  CBOWCTBA
napajulenbHBIX Iiockocted. Ilpocreiimne mnpocTpaHCTBEHHBIE (QUIYpHl Ha

IUIOCKOCTH: T€TPadIp, KyO, apauielieuIe, TOCTPOSHHE CEUCHU I

[leprieHAMKYISIPHOCTh MPSAMOW M IUIOCKOCTH: TEPIEHIUKYISIPHBIE IMPSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE MapauIe/IbHblE U MEPHEHIUKYISPHbIE K IJIOCKOCTH,
MPU3HAK TEPHEHIUKYJISIPHOCTH MPSAMOW M IUIOCKOCTH, TEOpeMa O MpSIMOi
MEPIECHANKYISIPHON TIIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YIOJI MEXAY NPSAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YIroJl, JIMHEWHBIM Yrojd JABYIPAHHOTO  yria.
IleprieHAMKYISAP U HAKIIOHHBIE: PACCTOSHUE OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TpsAMOM N0  TUIOCKOCTH, TMpoeKnus  (Qurypsl Ha  IUJIOCKOCTb.
IleprieHAMKYIAPHOCTD  IUIOCKOCTEN: NPU3HAK MEPHEHAUKYIAPHOCTH  JBYX

mIockoctel. Teopema 0 TpEX NMeprneHauKyIsIpax

ITonsTHe MHOTI'OrpaHHHUKa, OCHOBHBIC JJICMCHTBI MHOI'OI'paHHHMKA, BBIITYKJIBIC H
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOTrorpaHHuka. Ilpusma: n-yrospHas
npusMa, rpaiu 1 OCHOBAHUS IIPU3MBI, IIpsAMad U HAKIIOHHAA ITPU3MBIL, OOKOBas U
[OJIHAs ~ IOBEPXHOCTb  mpusMmbl.  [lapammenenunen,  npsAMOYroJjbHBIN
napajuiejenunes; 1 ero cBoicrra. Ilupamuaa: n-yronpHas nupamMuzia, TpaHd U
OCHOBaHHE MUPaMUIbI, OOKOBAs U MOJIHAS MOBEPXHOCTb MUPAMU/IbI, TPABUIIbHAS
M yCeUu€HHAas NHUpaMHUAA. OJIEMEHTBl NpU3Mbl W nupamuisl. [IpaBunbHbIE
MHOTOTPaHHMKU: TOHATUE MTPAaBUIBHOIO MHOTOTPaHHMKA, ITpaBWIIbHAS IpU3Ma U

[MpaBUJIbHasA IHpaMHaa, IIpaBUJIbHad TPEYTOJbHAA MNMUpPpaMHIa U HpaBHHBHBIﬁ




7.5

7.6

1.7

teTpadap, KkyO. IlpencraBieHune o mNpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,

noaexa’ap u ukocadapyrue CedeHust IpU3Mbl U TUPAMUIbI

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, TMPSIMOH,
IUIOCKOCTH. JJEMEHThl CHUMMETPUM B NHPaMHUJAX, MapajulesIeNHIeax,

IMMPpaBUJIbHBIX MHOT'OI'paHHUKaxX

Brruncnenue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOM IIOBEPXHOCTM U IIOJHOW IOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAIb
OCHOBaHHWH, TeopemMa O OOKOBOH MOBEPXHOCTH MpsAMON mpusMbl. Ilnomaas
OOKOBOM NOBEPXHOCTM M IIOBEPXHOCTH IPAaBUIBHOM NHUpaMUAbl, TEOPEMa O
wiomanan yceu€HHoil nupamuibl. [lonsitue 06 o6béMe. OOBEM mHpPaMUIBL,

IIPU3MBI

[TomoOnuble Tema B mpoctpancTBe. COOTHOMICHUS MEXAY  IUIOMIAISIMU

MMOBEPXHOCTEH, 00bEMaMM MOIOOHBIX TEIT

11 KUIACC

Kox
6

6.1

IIpoBepsieMblii 3JIeMEHT COlePKAHUS

I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIOLIUe IMIMHIPUYECKON MOBEPXHOCTH,
OCh UWJIUHIPUYECKOM ToBepXHOCTH. IlumuHap: ocHoBaHus W OOKOBas

IIOBEPXHOCTD, 06pa3y10111a;1 n OCh, IJ1011adb OOKOBOI U IOJHOM MOBCPXHOCTHU

6.2

6.3

Konnueckass moBepXHOCTh, OOpa3yroliue KOHUYECKON TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TMOBEpXHOCTH. KOHyC: OCHOBaHME W BEpIIWHA,
oOpa3ymolas u 0Ch, IIIOMIAAs, OOKOBOW M TIOTHOW MOBEPXHOCTH. Y CEUEHHBIH
KOHYC: 00pa3yloliye 1 BEICOTa, OCHOBaHHS U OOKOBasi TOBEPXHOCTh

Chepa m map: meHtp, paauyc, AMAMETP, IJIOMAAb TMOBEPXHOCTH CQephl.
B3aumHoe pacnonoxkeHue cdepbl M IIJIOCKOCTH, KacaTelbHas IUIOCKOCTh K

cdepe, momaapb chepsl

6.4

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPaA U KOHYCa

6.5

KomOunanmu tenm BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA

okoJ1o cdepsl, chepa, BMCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSMOYTOJIBHOTO Tapalijiesienumnesa U cieAcTBus u3 He€. O0bEM HUIUHApA,

KoHyca. O0bEM 1mapa u miomaab cepsl




6.7

[TomoOupie Tema B mpoctpancTBe. COOTHOMICHHS MEXKIY IUIOMIAJSIMH

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenus nuinuHapa (MapajiebHO U NEPHEHAMKYISIPHO OCH), CEUYEHHUS KOHYyca

(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa

6.9

Bekrop Ha muiockoctd U B mpoctpaHcTBe. ClIoXKEeHHe M BBIUMTAaHME BEKTOPOB.
VYMHOXKEHHe BeKTopa Ha uucio. Pasnoxenue Bekropa 10  TpéM
HEKOMILIAaHApHBIM BekTopaM. lIpaBmiio mnapamnenenunena. Pemenue 3anad,

CBA3aHHBIX C IPUMEHEHUEM IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsmoyronpHasg cucrema KOOpPAMHAT B IpOCTpaHCTBE. KoopauHatel BEKTOpA.
[Ipocreitmue 3amaud B KoOpAMHATaX. YTOJd Mexay Bekropamu. CkaisipHoe
MIPOU3BEICHUE BEKTOPOB. BhIuKClIeHNE yIrI0B MEXy IPSIMBIMU U IIOCKOCTSIMHU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUICCKUX 3a/1av

ITPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kox

IIpoBepsiemble TpeGOBaHHUS K MPeIMETHBIM pe3yJbTaTaM

NMPOBEPAEMOro 0CBOEHHNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl CpeIHEro
TpeOOBaHUS 001ero oopazoBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]1a4;
yMmeHue (GopMynupoBaTh U ONEPUPOBATH MOHATUSMH: ONpE/EICHNUE,
aKcuoma, TeOpeMa, CIEACTBHE, CBOWCTBO, MPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHWILHBIE (hopMyITUpPOBKHY; IPUMEHATH 150, yMEHHE
dopmynupoBaTh 00paTHOE M TPOTUBOIOJIOKHOE YTBEpXKIEHHE,
NpUBOAUTE IIPUMEPHI W KOHTPIPUMEDPHI, WCIIOIB30BAaTh METOJ
MaTeMaTHYECKON WUHAYKLNN; IIPOBOJUTH JI0Ka3aTeNbHbIE
pacCyXaeHuss TIpuU pEUICHUHM 3a1ad, OIEHMBATh JIOTHYECKYIO
IIPABWIBHOCTh PACCYXACHHUM; YMEHHE ONEpPUpPOBAaTh IOHATUAMU:
MHOXECTBO, IMTOAMHOKECTBO, OICpallMK HaJd MHOXCCTBAMHU, YMCHHUC
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Jyuisl ONHMCaHUs
peaNbHBIX NMPOLECCOB U SBJICHUI U IPU PEIIECHUH 3a1a4, B TOM YHUCIIE
U3 JAPYrux y4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHATHIMMU:
rpad, cBs3HBINA rpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh W ONWCBHIBaTh  Tpadbl  pPa3sIUYHBIMU  CHOCOOaMH;

HCIIOJIb30BaTh Tpadbl MPH PEIICHUHU 3aa4




YMeHue omnepupoBaTh MOHATHSAMU: HATypajlbHOE YHUCIO, LEN0e
YHUCIO0, CTENeHb C LEeJbIM IoKa3aTeleM, KOPeHb HaTypalbHOM
CTENEHHU, CTENEeHb C pPALMOHAJIBHBIM IIOKa3aTelleM, CTENeHb C
JIeMCTBUTENILHBIM TIOKA3aTeseM, Jiorapudm ducia, CHHYC, KOCUHYC H
TaHI€HC MPOU3BOJIBHOTO YKCJIA, OCTATOK 110 MOAYJIO, PALMOHAIBHOE
YHCII0, WPPAMOHAIBHOE YHUCIIO, MHOXXECTBA HATYpaJbHBIX, IIEIBIX,
paLlMOHATIBHBIX, JEHCTBUTENBHBIX YHMCEN, YMEHHE MCIIOJIb30BaTh
NPU3HAKH JETUMOCTH, HAUMEHBIINHA OOUIHIA IeTUTENh 1 HAaUMEHbIIIee
olmee KpaTtHoe, airoput™M EBKkiaMIa mnpu pelieHuu 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMH CUUCIICHUS;
YMEHHUE BBINOJHATh BBIUMCIEHUE 3HAUYE€HUH M mpeoOpa3oBaHUs
BBIDQKEHUI CO CTemeHsMH U Jorapudmamu, mpeoOdpazoBaHUs
NpOOHO-pallMOHATIBHBIX ~ BBIPAKEHHUM;  yMEHHE  OIEpUpOBaTh
NOHATUSMH: TIOCJIEZOBATEIILHOCTh, apu(METHYeCcKast TMPOTPEcCHs,
reoMeTpuyecKas nporpeccus, 0OECKOHEUHO yOBbIBaro1ast
reoMeTpuIecKas porpeccus; yMeHHue 3a7aBaTh
HOCJIEI0BATENIbHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dopMyr; yMEHHE ONEepUpOBaTh IMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHBIE ~ KOMIUIEKCHBIE — YHMCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4YWcia, (opMa 3amicH  KOMIUICKCHBIX — YHCEI
(reomeTpuyeckas, TPUrOHOMETpPHUECKass W ajredpandeckas); yMeTb
NPOM3BOIUTh  apUPMETHYECKHE JCHCTBUS C  KOMIUICKCHBIMH
YHCIaMU; TPUBOAUTH MPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;
ONepupoBaTh MOHATHUAMU: MaTpuua 2x2 u 3X3, omnpeaenuTelb

MaTpulbl, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OIEpUPOBATH MTOHATUSIMH: palroOHaIbHEIE,
UppalnMoHaIbHble, TOKa3aTeNbHbIe, CTEMEHHBIE, JOrapupMHUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHHsS M HEPABEHCTBA, HMX CHCTEMBI;
yYMEHUE OIEpUPOBATh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUU U
HEPaBEHCTB, PAaBHOCHUJIBHOCTb YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE peIlaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3IMYHBIX IPUEMOB; pelIaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; NMPUMEHSTh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI IS

peICHUA MATEMATUYCCKUX 3a/la4 U 3aJa4d U3 PA3JIMIHBbIX oOnacreit



HayKH ¥ peaIbHOM KU3HU

VYMeHHe OnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTH (QYHKIHH,
HNEPUOAUYHOCTD byHkuuy, OTrpaHUYEHHOCTh ¢byHKIuy,
MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (GYHKIUH, HauOOIbIIee U
HaVMEHbIIee 3HAueHUs (YHKIUHM Ha TPOMEXKYTKE, HENpepbIBHAS
¢yHkmsg, acumnrToTel Tpaduka (QyHKIMM, TepBas W BTOpas
npou3BOIHAs (YHKUIMH, TEOMETPUYECKHA W (U3NYECKHHA CMBICI
IPOU3BOAHON, TEpPBOOOpa3Hasi, ONPENCHEHHBI WHTErpall; yMEHHE
HaXOJUTh AaCUMITOTHl Tpaduka (GYHKIWU; YMEHHE BBIYUCIATH
IPOU3BOAHBIE CYMMBI, IPOM3BEJCHUS, YAaCTHOTO W KOMIIO3UIMU
(GyHKUIMH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K rpaduKy (yHKIHH;
yMEHHE HaXOIUTh MPOU3BOJHBIC SJIEMEHTApHBIX (QYHKIHH; yMEHHE
UCTIOJIB30BaTh MMPOU3BOAHYIO Ul HCCIEI0BaHUs (PYHKIIUH, HAXOIUTh
HanOOJIbIIE ¥ HaUMEHbIINE 3HAUYeHUS (QYHKIHN; CTPOUTH TpaduKu
MHOTOWICHOB C HCIOJB30BAaHHEM almapara MaTeMaTHYeCKOTo
aHalM3a; MPUMEHATH MPOU3BOJHYIO JJISI HAXOXIEHHUS HAWIYUIIEero
peUIeHUs B MPHUKJIAAHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKUX H
¢u3nveckux 3amadax; HAXOAWTh IUIOMAAW M OOBEMBI Qury c
NOMOIIBIO HMHTETpaja; NPUBOAUTH IPHUMEPHl MaTEMaTHYECKOTO

MOJICITMPOBAHMSI ¢ IOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHH

YMenue onepupoBaTh NOHATUAMHU: Tpaduk GYHKIMH, oOpaTHas
GyHKLUSA, KOMIIO3UIMS GYHKUNHN, THHEHas QyHKIUS, KBaJApaTUYHAas
byHKIMSA,  paudoHanbHas — (QyHKUMA,  creneHHas — (QyHKIuS,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIIMM, TOKa3zaTelbHas W Jorapugmuueckas (QyHKIUU; YMEHHE
CTPOUTH I'padUKU U3yYEHHBIX (QYHKIMMH, BBITOIHATH MPEOOpa30BaHUS
rpa¢ukoB  (QYHKIHI, WCIONB30BaTh Tpadukud AId  U3YYCHUS
IPOIIECCOB U 3aBUCUMOCTEH, IPU PELIeHUH 3a7a4 U3 IPYTUX Y4eOHBIX
IpeIMETOB U 33Jad M3 pealibHOM JKU3HU; BBIpaXaTb (GopMyliaMu
3aBUCUMOCTH MEXAY BEJIMYMHAMM;, HCIOJIb30BaTh CBOMCTBA U
rpaduxu GyHKIUI A pellleHus YpaBHEHU, HEPaBEHCTB M 3ajad ¢
napameTpamu; u300paxarb Ha KOOPJMHATHON MIIOCKOCTH MHOKECTBA

pEelIeHU ypaBHEHU, HEPABEHCTB M X CUCTEM

YMmenune peiiaTb TCKCTOBBLIC 3ala4M PA3HBIX TUIIOB (B TOM YHUCJIE Ha

MMPONLCHTHI, 10JIU U YaCTHU, Ha ABUKCHUC, pa60Ty, CTOUMOCTb TOBAapOB



U YCIIyT, Hajord, 3aJadd W3 OOJacTH YNpaBiCHUs JIUYHBIMH U
CeMeiHBIMU (PUHAHCAMH); COCTaBISATh BBIPAKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA W HUX CHUCTEMBI [0 YCIOBUIO 33JauM, HCCIEAOBAaTh
MOJTy4EHHOE PEIICHHUE U OIEHUBAThH MIPABIONOJ00HOCTh PE3yIIbTATOB;
YMEHUE MOJEIUPOBAaTh PEaJbHbIC CUTYallUd Ha SI3bIKE MATEMATHUKU;
COCTABJISITh BBIPAXKECHMSI, YPABHEHHMSI, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBHIO  3a/laud, HCCIEAOBAaTb  IOCTPOEHHBIE  MOJEIU €
HCII0JIb30BaHUEM amnmapara anreopsol, WHTEPIPETUPOBATH

MOJIyYEHHBIH pe3yNbTaT

YMeHHe omnepupoBaTh TMOHATUSMHU: CpefHee apudmeruyeckoe,
MeraHa, HanOoJIbIllee U HANMCHBIIICE 3HAYCHHS, pa3Max, TUCIIEPCHUS,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE H3BIEKATh,
WHTEPIPETHUPOBATh MH(MOPMAIIUIO, MPEICTABICHHYIO B TaOJIUIaX, Ha
auarpamMmax, —rpadukax, OTpa)karolIyl0 CBOWCTBA  pPEAbHBIX
MPOLIECCOB M SBJICHUH; MPEICTaBISATh HH(DOPMALMIO C TMOMOIIBIO
TaONMI] U JUarpaMM; HCCIIEIOBAaTh CTaTUCTUYECKHE JaHHBIC, B TOM
quclie ¢ NpPUMEHEHUEM TIpaUuecKux METOJO0B U DIEKTPOHHBIX
CPeACTB; TpaHUUeCKH HCCIEAOBAaTh COBMECTHBIC HAOIIOJCHHUS C

IMOMOIIbBIO JJUArpaMM paCCCBaHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh NOHATUSAMHU: CIIyYalHBIM ONBIT U CIy4yailHOE
coObITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C MCIIOJIb30BaHUEM I'paUyecKUX METO/0B; MPUMEHSThH
(bOopMyJIbl CHOXKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (hOpMyITy MOTHON
BEpOSATHOCTH, (opmyny bepHymin, kxomOuHatopHble (akThl H
(GopMyJibl; OLICHUBATh BEPOSTHOCTU pEATbHBIX COOBITUH; yMEHUE
OIEPUPOBATh IMOHATUSAMHU: CIlydalHas BEJIMYMHA, pPACIpeIeIcHUE
BEPOSITHOCTEM,  MAaTeMaTH4EeCKOE  OKHUJAHWE,  JUCIEpCUs U
CTaHJApTHOE  OTKJIOHEHHME CIy4alHOM  BeIMUYUHBI, (QYHKIUH
pacrpeneseHusT M IUIOTHOCTM PAaBHOMEPHOTO, IOKA3aTeIbHOIO H
HOPMAJIBHOT'O pacIpelelIeHU; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX pacHpeleseHuid JUisl pelleHus 3a4ad; 3HaKOMCTBO C
HNOHATUSAMM: 3aKOH  OOJNBIIMX YHMCENI, METOAbl BBIOOPOUYHBIX
WCCJIEIOBAHNM; YMEHHE NPUBOAWTH IMPUMEPHI IPOSIBICHUS 3aKOHA
OOJBIINX YHCEN B MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHE

ONneprupoBaThH TTOHATUSMMU: CoUYcTaHue, NnepeCTaHOBKaA, YHCIIO




COYETAaHMM, YHCIO TIEPeCTaHOBOK; OwHOM HbloTOHa, ymeHHE
NPUMEHATh KOMOWHATOPHBIE (DaKThl M PACCYKACHUS ISl PELICHHS
3a/1a4y; OIICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHUH; COCTaBJISAThH
BEPOSITHOCTHYIO  MOJEJIb U  HMHTEPIPETUPOBATH  IIOJTYYEHHBIN

pe3ynbTaT

YMeHHe omnepupoBaTh IMOHATUSMHU: TOYKA, HpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUM yroi,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA YToJ, CKpEUIMBAIOLIUECS MpSMBIE,
[apajuIeJIbHOCTh U MEPHEHAMKYISPHOCTh HPSIMBIX M IUIOCKOCTEH,
YroJl MEXIYy NPSMBIMH, YIOJ MEXKIY MPSIMOMl U IUIOCKOCTBIO, Yroil
MEXy IUIOCKOCTSIMM, pAcCTOSHHE OT TOYKM JO0 IUIOCKOCTH,
paccTosiHuE MEXIy NPSIMBIMHU, PACCTOSIHHE MEXIY IJIOCKOCTSAMU;
YMEHHE HCIOJb30BaTh IMPH PEHICHWH 3a]ad H3y4eHHBbIE (DAKThI |
TEOpEMbl IUIAHUMETPUM; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KAIOIIEero MUpPa; CTPOUTh MAaTEMAaTUYECKUE MOJEIU C MOMOIIBIO
FEOMETPUUYECKUX TOHSATHUN M BEIWYWH, peIlaTh CBSI3aHHBIE C HUMHU

MMPAaKTUYCCKUC 3aa4n
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YMeHue omnepupoBaTh IMOHATUAMHU: IUIOUIATb (QUIypbl, O00BEM
¢Gurypbl, MHOIOTPAaHHUK, TPABUIbHBIH MHOTOTPaHHHUK, CEUEHUE
MHOIOIpaHHMKa, KyO, Mapajuieienumnes, npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpalleHMs], HWIMHJpP, KOHYC, map, cdepa, Iiouaib
chepbl, TIOMAAb MOBEPXHOCTH MUPAMUIBI, MpPHU3MBI, KOHYCa,
HWIMHIpa, O00BEM Ky0a, MpsAMOYTrOJbHOIO Mapajulesenunena,
NUPAMUIBI, TPU3MBI, LWIMHIpA, KOHyca, IIapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUS] KOHYCa M LUJINH/PA, NapajljiesIbHble OCH WU
OCHOBAaHMIO, CEYEHME Ilapa, IUJIOCKOCTh, Kacamomasics cgepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYEHME MHOIOTPAaHHHUKA,
n300pakaTb MHOTOI'PaHHUKH, (PUIYpBI U MOBEPXHOCTH BpAIIECHUs, UX
CEYEHHUs, B TOM YHCJIE C MOMOUIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE
OPUMEHATh CBOMCTBA TIE€OMETPUYECKHX (QUIyp, CaMOCTOSATEIBHO
dbopMynupoBaTh ONpENENeHUs H3ydaeMblX (UIyp, BbIABUIATh
TUIOTE3bl O CBOMCTBaX M TPU3HAKAX TI'ECOMETPUYECKUX (UTryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb  HUX; yMEHUE TMPOBOJUTH
KjJaccupukanuio (Uryp MO pa3MYHbBIM TMPU3HAKAM, BBITOJHATH

HeO6XOJII/IMI)Ie AOIOJIHUTEIBHBIC ITIOCTPOCHUSA
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YMeHne omnepupoBaTh TOHATHUSIMH: JBWKEHHWE B IPOCTPAHCTBE,
napajyieJbHbIi  NEPeHOC, CHUMMETpUsS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHUE TOJ0OMS, TOJ00HbBIC
Guryphl; yMEHHE pacro3HaBaTh PaBHBIC U MOJAO0HBIE QUTYPHI, B TOM
yuciae B NOPUPOAE, MCKYCCTBE, apXUTEKTYype; HCIIOIbh30BaTh
FeOMETPUYECKHE OTHOUICHUS TMpPU pEHICHUH 3aJlay; HaxOIWTh
F€OMETPUYECKHE BEIMYMHBI (UIMHA, YTOJ, IUIOMaab, 00BEM) Mpu
pelleHrur 3a7ad W3 JPYruX Yy4eOHBIX TPEIMETOB U M3 pealbHOU
JKU3HH; YMEHHE BBIYHCIISATH T€OMETPUUYECKHUE BEJIMYMHBI (JIJIMHA,
yroJ, TIUIOmanb, OOBEM, IUIOMAAh IMOBEPXHOCTH), HCIOJB3Ys
H3y4deHHbIE (OPMYJIbI K METOBI, B TOM YHCJIE: TUIOIIA b TOBEPXHOCTH
MUPaMUIbI, MPHU3MBI, KOHYyCa, MHJIUHIApA, IUIOmans chepbl; 00bEM
KyOa, MpsAMOYTroIbHOTO TMapajUleNienuneaa, MHPAMHUJIbL, MPU3MBL,
HWINHIpa, KOHYCa, 1Iapa; YMEHHWE HAaXOJWUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX Uryp

12
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YMmenue OIICpHUpPOBATH IIOHATUAMMU: IpsAMOYToJibHaA cucremMa
KOOpAWHAT, BCKTOP, KOOPAMHATBI TOYKH, KOOpPAHHATBI BCKTOpA4,
CymMMa BCKTOPOB, MPOMU3BCACHUC BCKTOpPAa Ha 4YHUCIIO, PA3JIOKCHUC
BCKTOpa IIO 683HCy, CKaJIIPpHOC IMPOU3BCACHUC, BCKTOPHOC
MMPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH; YMCHHUC MCIIOJIB30BATh
BeKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METO IJIA PCHICHUS I'COMCTPUUICCKUX

3a/1a4 U 3a/1a4 Ipyrux y4eOHbIX MPEIMETOB

YMeHue BbIOMpATh MOAXONALIMI METOA [UIsl pElIeHus 3aJauH;
[IOHUMaHUE 3HAYMMOCTH MATEMATHKU B WM3Y4YCHUM IPUPOAHBIX H
OOLIECTBEHHBIX TPOIIECCOB U SBJIEHUH; YMEHHUE pPACIIO3HABaTh
MIPOSIBJICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOAUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHMPOBOH

MaTeMaTHu4eCKoun HAayKHn

HEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1 Yucna 1 BEIYMCIIEHUS




1.1

HaTypaJ'II)HI)Ie " 1ECJIbIC YUCia. HpI/ISHaKI/I JCITNMOCTH LCJIBIX YHUCET

Pammonanehbie uncna. OOBIKHOBEHHBIE W JACCATHYHBIC APOOH, IPOICHTHI,

b2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JevictBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
L4 Crenenp ¢ nenbiM mnokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNEHU
Ls CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuynple U HaTypaibHbIE JOrapupMbI
JlelicTBUTENbHBIE YHCIa. ApuU(METHUECKHE ONEepalil C JIeHCTBUTEIBHBIMU
1.7 yuciaamu. IlpuGnukEéHHbIE BBIYUCIEHHS, IMpaBUia OKPYIJIEHHs, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BHIYMCICHHI
1.8 [IpeobpazoBanue BhIpaKEeHUI
1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenblie u 1pOoOHO-paAIIOHANIBHBIE YPAaBHEHUS
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
24 [TokazarenbHble U IOTapUPMUUYECKIE YPAaBHEHUS
2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHpie HEpaBEHCTBA
2.7 [TokazarenbHble U IOTapuPMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTeNlb MaTPULIbI
3 OyHKIMH U TpapUKH
31 OyHKIMs, crocodsl 3aganus GyHKuuu. I'paduk ¢pyHkumu. BzaumHo obparHble
' dbyakumnn. Yerabie 1 Heu€THBIe QyHKIMU. [leprnonnyueckne GyHkImun
Ob6nacTh ompeaeneHUss U MHOXECTBO 3HaueHuUM GyHkuuu. Hynu QyHKimm.
3.2 [IpoMexxyTkH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.

MakcuMymbl 1 MUHUMYMBI GyHKIUH. Haubonbllee v HauMeHblllee 3HAYEHHE




(YHKIIMM Ha IPOMEKYTKE

Crenennas (QyHKIUS ¢ HATypajJbHBIM M II€JIbIM IOKa3zarenaeMm. E€ cBoiicTBa u

33 rpa¢uk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKH
3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumntoThl TpadukoB ¢yHkuuid. CBoicTBa (DYHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEIOBATEILHOCTEH
38 Apudmernueckass U TeoMmeTpuyeckas mporpeccu. DopMmyna  CIOXHBIX
' MPOLIEHTOB
4 Havana maremaTnueckoro anaiansa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIEe SIeMEHTAPHBIX (PYHKITHIA
[IpumeHeHre MPOM3BOAHON K HCCIIEAOBAaHWIO (YHKIHMHA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaMMEHBIIET0 3Ha4YeHUs (YHKIUU
Ha OTpe3Ke
4.3 [lepBoobOpaznas. MuTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 KoopanHatsl 1 BEKTOpBI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
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