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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOr0 WM WACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M PO MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAapPHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI€ PEIIECHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUS OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON J1€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu  OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpHOpUTETHBRIMH  3aJayaMH  OCBOEHHUSA Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opmupoBaHMe MNpEACTAaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMEe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKHX 3adad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallXcsl B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  IPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, @ OIIEpUpPOBaHUE 0O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
0o0Oy4eHHUS Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpeneleéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENBbHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKHX MPEACTaBICHUN OOYy4yaroUIMXCcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henenmo B 10 knacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajyielbHble W CKpelmuBarolmuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPAMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTted. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeOopeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[lepnenauKyIIlp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpHU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa 0 TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yromapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHupaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. lIpaBusbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHasE MNHUpPaMHUAa W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Mapajuiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHuWE U BepIlMHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka IMIIMHApA U KOHYCA.

KoMOuHanuu Tenm BpamieHHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

Ceuenus mwiMHApa (MapauiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. IlIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKaJasipHOE INPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpeameTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUWCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IWYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS 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; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh 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 3AHATHUSIX CIIOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, DITAaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCMBUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeiicmeus, — obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue AecTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUH MEXTy MOHATHUAMU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPU3HAK
KJaccu(uKaIyM, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKICHUSX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiCTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATh
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KommynukamueHnvle Oelicmeus, obecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJILHOU pabOThI MPU PEIICHUH YUEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UJICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMM  [I03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHUS DPE3YNbTAaTOB AECATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAICIBHOCTh U TEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

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

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

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

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUM, UCTIOIB3YSl METO/ CJIEIOB.

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

Pemars 3a1aun Ha HaXOXKJICHHE TEOMETPUUECKUX BEIMYUH MO 00pa3iam min
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyja) C© TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

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

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIaraloIuX HECKOIBKO IIAroB PELICHHUs, €CIM yCIOBUS IPUMEHEHUSA
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE W
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUH, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate  00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHUs,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUSI MEXIY IUIOIMIAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHM OOJIaalo0T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIroJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl JJIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMIECHHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCKUe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaym Ha J0Ka3aTeILCTBO MATEMATHUECKHX OTHOLIEHUH WU
HaX0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allrOpUuTMaM, NPUMEHSIs
W3BECTHBIE METObI ITPH PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBOAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYCHHBIC 3HAHHWS HA IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXO0XK/ICHUEM F€OMETPUUECCKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

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
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH 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

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 | bu6mmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpaHcTio. [IpaBuna
bubnunoreka LIOK
M300paKeHHs HA PUCYHKAX: 1 1 Hepens
. https://m.edsoo.ru/aecc77cd
U300paxKeHHs MII0CKOCTEH,
NapauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTHA: epecekaronuecs 1 Hemens
MJIOCKOCTH, NEPECEKAOIINECS TpsiMast 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TIJIOCKOCTh
[TonsTud: nepecekaromumecs 2 Henens
MJIOCKOCTH, MEePECEKAOIINECS TpsiMast 1 brbmmorexa [TOK
> 1IEP P https://m_edsoo.ru/db685¢73
U TJIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKAMHU, 2 Henens
n300pakeHre MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKAaX, Ha IIPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexkax
HauanpHabie cBeeHus o Kyoe u 3 Henens
nUpamMu/Ie, UX Pa3BEPTKH U MOJIEITH 1 bubmmorexa [IOK
PAMIAS, TX pasBep ' https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTPAaHHUKOB
3 menens bubnunorexa LIOK
HauanpHbie cBeneHus o Kyoe u 1

https://m.edsoo.ru/3d8ffd32




nUpaMuze, UX pasBEPTKH U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

[ToHsiTHE 00 AaKCHOMATHYECKOM 4 nenmens
7 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
P P TP https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CICACTBUS U3 HUX
ITousiTue 06 aKCHOMATHYECKOM 4 menens
8 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI bubmorexa OK
' https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TonsaTHE 00 aKCHOMATHYECKOM 5 Henens
9 0oCTpoOE cTepeome aKCHOo bubmorexa HOK
ITOCTPOEHUU CT METPHH: AKCHOMBI
P peometp https://m.edso0.ru/65¢6b106
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM 5 Hepens
10 0oCTpoOe cTepeome aKCuo bubmmorexa [IOK
ITOCTPOEHUU CT METPHH: AKCHOMBI
p p P https://m.edsoo.ru/258fc245
CTEPEOMETPHUHU U CIIEACTBUS U3 HUX
B3anmHOe pacnionoxeHue npsMbIx B 6 nenens
11 IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, bubmuoreka [IOK
rapajjielIbHbIE U CKPELIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psSIMBIE
[TapannenbHOCTh MPSMBIX U 6 nenens
MJIOCKOCTEH B MPOCTPAHCTBE:
bubnunorexa LIOK
12 napajuieIbHbIC NIPSAMbIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAUIEIbHOCTh TPEX
TIPSIMBIX
[TapannenbHOCTh MPSMBIX U 7 Henens
13 IIJIOCKOCTEH B IIPOCTPAHCTBE: bubmuoreka [JOK
[TapamienbHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
7 HEnens but6mmoreka [IOK
14 VYIu1Bl ¢ COHANPABIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHaMHU

15 VYroa Mexay npsiMbIMU B 8 nenens Bu6mumoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B 8 Henens bubnuorexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: 9 nenens bubnuorexa [JOK
rnapasuielibHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
5 . O menens bubnunoreka LIOK
18 CBoiicTBa napajjIeIbHBIX IIIOCKOCTEH
https://m.edsoo.ru/e504d656
[IpocTefiive mpocTpaHCTBEHHbBIE 10 Hepens
bubnunoreka LIOK
19 burypsl Ha MIOCKOCTHU: TETPAIP,
https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
10 nenens bubmmoteka IIOK
20 [Toctpoenune ceueHnit
P https://m.edsoo.ru/1d434d0f
} 11 nenens bubmmoteka IIOK
21 ITocTpoeHue ceyenuit
https://m.edsoo.ru/ec26fe5d
Konrtponbnas padora no reme 11 venens
” "ITpsiMble ¥ TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEMN"
[lepnieHAUKYIAPHOCTD MPAMOUN U 12 Henens
23 HJ'I(F))CKOCTI/I'}II'IC pl'[eHI[I/IK IJ)I;I HbIE Bubnmorexa [IOK
1P P https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [Mpsimble mapasieabHbIe U 12 Henenst bubaunoreka [IOK
MEPIEHANKYIISIPHBIE K [IIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienpHble U 13 Henenst bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJIspHOCTH 13 nenens bubmuorexa [JOK




HpHMOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Tpu3Hak neprneHauKyISIPHOCTH 14 nenernst bubnmnorexa LIOK
MPSMON U TNIOCKOCTH https://m.edso0.ru/79165d15
)% Teopema o npsimMoi 14 Henernst bubmmorexa LIOK
NEPIEHAUKYJIAPHON IIIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimMoi 15 nenens bubnuorexa [JOK
NEePHEHANKYJISIPHON MIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o nipsimMoit 15 Henenst bubnmnorexa LIOK
NEePHEHANKYJISIPHON III0CKOCTH https://m.edsoo.ru/7d18834b
IlepnienquKyssip U HAKJIOHHBIE: 16 Henens
P y P bubnuoreka [{OK
31 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSAMOM JI0 IIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE! 16 Henens
32 aCPCTO;IHI/IGYOT IT)OHKI/I JI0 TUIOCKOCTH bubmorexa HOK
p g ’ https://m.edsoo.ru/66fefadd
paccTositHue OT MPSMOU JI0 TIIOCKOCTH
IleprieHAMKYASAP U HAKJIIOHHBIE: 17 nenens
P yUp bubmmoteka IIOK
33 paccTosiHuE OT TOYKHU J0 IUNIOCKOCTH,
g https://m.edsoo.ru/a5b7b8e3
pPaccTosTHUE OT MPSMOM J0 MIOCKOCTH
[TeprienauKymsIp U HAKJIOHHBIE! 17 venens
34 aCPCTOﬂHI/Ie};T F[‘)O‘-IKI/I 0 TUIOCKOCTH brbmorexa [OK
p ? ’ https://m.edsoo.ru/dbee22bc
pPacCcTOsIHUE OT MPSMOM J0 MIOCKOCTH
35 VYTiIBl B IPOCTPAHCTBE: YOI MEKTY 18 Henenst bu6muoteka [JOK
MPSMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroj, TUHEHHBINA yroi 18 Henerst bubmuorexa [IOK
JBYIpaHHOI'O yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yToJ1, THHEHHBINA YTOJT 19 Henenst bub6mmoreka ITOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7c777ed




[leprieHAMKYASIPHOCTD IJIOCKOCTEH:

19 Henens

38 MPU3HAK NEPICHIUKYISIPHOCTH JIB bubmmorexa LOK
P Up AP ABYX https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
[leprieHAMKYASIPHOCTD IJIOCKOCTEH: 20 nenens
39 MPU3HAK NEPIECHAUKYIIPHOCTH JIB bubmmorexa LOK
P \,p AP el https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEH
IlepneHAUKyIIPHOCTD MIIOCKOCTEM: 20 nenens
40 1] 1§3Ha1< neyneg WKYJSAPHOCTH JIB bubmorexa [IOK
P “p AP HBYX https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEH
41 Teopema o TpEX MepHEHINKYIIpax 21 nenens bubmorexa HOK
P P preHMEy D https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHEHINKYIIpax 21 nenens bubmorexa HOK
P P preHMEy D https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepHeHIUKYIsIpax 22 regens bubnuorexa [IOK
P P PHCHMEY LD https://m.eds00.ru/9f246736
KonrtponbHas pabora no remam 22 Hepens
44 "IlepnieHIUKYJISAPHOCTD MPSIMBIX U bubmuoreka [IOK
iockocTei" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[TonaTe MHOTOTrpaHHUKA, OCHOBHBIE 23 uenens
3JIEMEHTHl MHOTOTPaHHUKA,
bu6nunorexa LIOK
45 BBIITYKJIbIE U HEBBIITYKJIIbIE
. https://m.edsoo.ru/2d24e873
MHOTOTPAHHUKH; pa3BEPTKa
MHOTOT'PaHHHUKA
[Ipusma: n-yronbHast npu3mMa; rpaHu U 23 uenens
46 OCHOBAHMS MIPU3MBIL; IIpsAMas U bubnuotexa [JOK

HAKJIOHHAs MPU3MBI; OoKOBasg U
MOJIHAA MOBCPXHOCTH MPU3MbI

https://m.edsoo.ru/b4ad63ad




[Tapannenenumnen, NpAMOYTroJIbHBII

24 genens

bub6nmoreka [IOK

47 rapasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuga: n-yronbHas nupamua, 24 nenens
TPaHU U OCHOBAaHUE NTUPAMU/IBL;

48 OOKOBAas U TOJIHASI TIOBEPXHOCTh bubmorexa HOK

. https://m.edsoo.ru/fblcd0as
NMpaMUbl; IPABUIbHAS U yCEUEHHAS
nupamuaa
[TpaBuIIbHBIE MHOTOTPAaHHUKHU: 25 menens
MOHSATUE TPaBUIBHOTO

49 MHOT'OTPaHHUKA; MPAaBUJIbHAS [TpU3Ma bubanorexa [JOK
U IIPaBUJIbHAS MUPAMU/IA; TIPABUIIbHAS https://m.edso00.ru/074c8865
TpEyroJibHas MUpaMuaa U
NPaBUIBHBIN TETPadap; Kyo
IIpencrasienue 0 MpaBUIbHBIX 25 Henens

50 MHOTOTpaHHHUKaX: OKTa’dp, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOAEKadAp U UKOCADIP.
CumMeTpHs B IPOCTPAHCTBE: 26 nenens
CUMMETpHUSL OTHOCUTEIIBHO TOUKH,

51 IPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnmnoreka [HOK
CUMMETPHH B MMpaMuIax, https://m.edsoo.ru/b9e777d9
napajuiejaenuneaax, npaBuiIbHbIX
MHOTOI'PAHHHUKAX
Brrunciienue aneMeHTOB 26 Henens

52 MHOT'OI'pPaHHHUKOB: pEOpa, TuaroHaiy, bubnmorera LOK

https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomanb 60KOBOM MOBEPXHOCTH U 27 uenens
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOU bubnuorexa [IOK

IMMPU3MBI, IJI0IIAAb OCHOBaHHﬁ,
TeopeMa 0 OOKOBOI MMOBEPXHOCTH

https://m.edsoo.ru/37d84157




NPSMON MPU3MBbI

[Tnomans 60KOBOI MOBEPXHOCTH U 27 nenens
54 MIOBEPXHOCTHU MIPaBUIIbHOM MUPAMHU/IBI, bubmmoreka [JOK
Teopema o IUIoMmaau OOKOBOM https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCCUEHHOU MTUPAMU/IBI
55 KontposnbHast pabota o Teme 28 nenens bubnmnorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
28
56 [Tousatue 06 00BEME Heenst Bbubmmotexa LIOK
https://m.edsoo.ru/7ad0020b
29
57 O0BEM TUpamMuabl Heae buGnuorexa [IOK
https://m.edsoo.ru/235171b3
29
58 O0BEM TUpaMu bl HeAs bubmorexa HOK
https://m.edsoo.ru/f47dfefd
30 Hene
59 O0BbEM TUpaMuIbI HeAs bubmmorexa OK
https://m.edsoo.ru/79¢10312
30
60 O0BbEM TUpaMuIbI HeAe bubnuorexa [IOK
https://m.edsoo.ru/2faadc3f
31
61 O0BEM IPU3MBI HeAe bubnuorexa [IOK
https://m.edsoo.ru/79853608
31
62 O0BEM TIPU3MBI Heae bubnnorexa [IOK
https://m.edsoo.ru/1e053890
32
63 O0BEM TIPU3MBI HeAs bubmmorexa TIOK
https://m.edsoo.ru/482d3f51
64 KonTponsHas paboTa 1o Teme 32 wenens bubnmorexa LIOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHnue, 06001IeHNE 33 menens
. bubmuorexa [{OK
65 cucremarusanus 3HaHuil. [Tocrpoenne

CEYEHU B MHOTOTPAHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpeHME, 0600IIEHNE
CHCTEeMAaTHU3alus 3HAHUM.

66 Brluncnenue paccTossHAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH JI0 MPSMOH,
OT TOYKH JI0 TUIOCKOCTH, MEXKIY

CKPCIIUBAOIHUMHUCS ITPAMBIMHA

33 menens

bub6nmoreka [IOK
https://m.edsoo.ru/f7792ba9

67 Wrorosas koHTpoJsibHasA paboTa

34 nenens

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

[ToBTopenue, 0600IEHNE
CHCTEMAaTH3aIUs 3HAHUMN.
Breluncnenue yrioBs: Mexay

68 CKpPEIIMBAOITUMHUCS TTPSIMBIMU,
MEXAY NPSMOM U IJIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

34 nenens

bubnunoreka LIOK
https://m.edsoo.ru/56765e8b




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Jlara nupposbIe
Nenn/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paanyc, 1 Hepens
bubnunoreka LIOK
1 JTUaMETp; TUIOIIAab TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHoe pacrionoxxenue chepsl u 2 Hepena
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTellbHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol
3 N3o0paxkenue cdepsl, mapa Ha | 3 Hefens bubanorexa [JOK
miockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
unuuapuyeckas TOBEPXHOCTb, 4 Hepens
4 o0pa3yroIne UIMHIPHIECKOM | bubmuorexa [JOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas 5 Hegens
5 MOBEPXHOCTh, 00pa3yromas U OCh; | bubmuoreka [JOK
I0IIa1b OOKOBOW U TIOJTHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpakenue muimHapa HA 6 HegenA
IJIOCKOCTH. Pa3BépTka mumHapa.
but6mmorekxa [IOK
6 Ceuenus MIMHPA (TTIOCKOCTHIO, 1
. https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEePIEHAUKYISIPHON OCH LIJIMH]IPA)
7 Hepena but6mmoreka [IOK
7 KoHnnyeckas noBepXHOCTB, 1

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHME U BEPIIMHA,

8 HepenA

8 oOpasyromas 1 0Ch; IO bubmorexa HOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOW M IMOJTHON MMOBEPXHOCTH
VYceu€Hnsliii KoHyc: 00pa3 ue u 9 Hegenn
9 BBICOTA; OCHOBaIZ/I/IH u goxz};;l ’ bubmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxeHune KoHyca Ha 10 Hegenn
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
napajieIbHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILUHY)

1 KoM0Ounanus ten BpaiieHus u 11 Hepens bubnmnoreka [HOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMMUCaHHBINA OKOJIO 12 Hepena

12 cdepsrl; cepa, BOUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIeHus

13 [Tonstre 06 00bEMe. OCHOBHBIC 13 Hepena bubmuoreka [JOK
CBOlicTBa 00BHEMOB TEIl https://m.edsoo.ru/26a03fb7

. 14 Hepens bubmuoreka [JOK
14 O6bEm LuHHApa, KOHycCa https://m.eds00.ru/5513d87b
) 15 Hepens bubnunorexa LIOK
15 OObEM wapa i IIOMALL CHEpEI https:/m.edsoo.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. 16 HeAena bubmorexa [IOK

https://m.edsoo.ru/810cf1eb




CoOTHOIICHUST MEXTY TUTOIIAISIMU
MOBEPXHOCTEH, 00BEMAMHU
MOTO0HBIX TEJ

KonTponbHas paboTa no remam

17 Hepensa

bubnunoreka LIOK

17
"Tena Bpamenus" u "O0bembl TE" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0CKOCTH U B 18 Hepena Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CroXeHHE U BIUNTAHHE BEKTOPOB 19 Heaens bubmorexa [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCIIO 20 Hepens bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa mo TpeéM 21 Hepens
21 HEKOMILJIAaHAPHBIM I]:GKTO TEM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4, CBSI3aHHBIX C 22 HepenA
22 MIPUMEHEHHEM IPaBUII ICHCTBHI C bubmorexa HOK
P PaBiI A https://m.edsoo.ru/5a827900
BEKTOpPaMHU
KoopanHaTHO-BEKTOPHEIH METOT 23 HepenAa
23 n I/Ip CIICHUHU FCOMe’ll:“) HYECKHUX bubmmorexa [IOK
prp p https://m.edsoo.ru/d3alfe30
3a71a9
[IpsiMmoyronbHas cucTeMa KOOpIUHAT 24 Hepens
24 B ITpocTpaHcTBe. KoopanHaThl bubmuoreka [JOK
BekTopa. [Ipocrelimue 3anauu B https://m.edsoo.ru/48db7058
KOOpJMHATAX
75 VYron mexnay Bekropamu. CkajsipHOe 25 Hepens bubmuoreka [JOK
IIPOU3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexmy 26 Hepena bubnmoreka [JOK

IMPSAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78¢e




KonTponbhas pabota no teme

27 HepgenA

27 "BekTopsl U KOOpAMHATHI B 1 bubmmorexa [JOK
" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U 28 Hepena

73 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubnuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1 29 Hepensa

29 cucrtemaTusanus 3HaHuii. OCHOBHbIE | bubnuorexa [IOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1 30 Hegenn

30 CHCTEeMaTH3alys 3HaHui. 3agaun | bubnunoreka LIOK
IUITAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efeQ
peuieHus
[ToBTOpenue, 0600IIEHNE U 31 Hegenn

31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun | bubmuorexa [IOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpeHme, 0600IIEeHNE U 32 Hegensa

1 cucreMmarusanusa 3HaHui. OCHOBHEIE 1 but6mmorekxa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WtoroBas koHTpoJsibHas paboTa 1 33 Hepens brbmorexa OK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600mEeHNE U 1 34 Hepensa bub6mmorexa [IOK

cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 a4

I[TPOIT'PAMME







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 CIEICTBUS U3 HUX IPH PELICHUU
' TreOMETPUUYECKUX 3a7a4
73 OnepupoBarTh MNOHATHAMH: NApaLIEIbHOCTh W IEPHEHIAMKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaH JABYI'PAaHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBINH yrojl ABYITpPaHHOIO yIJia, IpaaycHast
Mepa JBYTPaHHOIO yria
6 OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BBIMYKJIBIH U HEBBITYKJIbII
. MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUIIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpuU3Ma,
. MPSIMOYTOJIBHBIN TTapajuieNenumes, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
73 kinaccuukauuu  (BBIMYKJIbIE UM HEBBIMYKJIblE  MHOTOI'DAaHHMKH,
. MpaBWIbHBIE MHOTOTPAaHHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napajuIeIeUIEbl)
79 OnepupoBatb HNOHSATUSAMU: ceKymas IJIOCKOCT, ceueHue
. MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemartp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIUYHH [0 00pasiam




7.14

WM aJIroputMam, IMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUC MCETOAbI IIpH
peliCcHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH 110 HpHMOfI, OT TOYKH JO

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aZla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOfI Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOHIAAsIMU MMOBEPXHOCTEM, o0BEMaMu MOA00HBIX

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
MPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (UTypax, MpPEACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

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

NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

[IpuMeHATH mpocTEHIIEe NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
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 MOTydYeHHbIE 3HAHUS HA MTPAKTUKE: aHAIU3UPOBATh pPealbHbIE
CUTyallud M NPHUMEHATb H3YYEHHbIE MOHATHS B IIPOLECCE IOMCKa
peleHus MaTeMaTHYECKU copMyIupoBaHHON npooIeMBl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHH U
TeopeM, armapara ajiredppl, pemarb NpakTUYeCKUe 3a/1aduu, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYHNH




11 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: IIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 UUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKONM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
. T€OMETPHUYECKUX TEII C IPUMEHEHUEM (HOpMYyIT
OnepupoBaTh MOHATHSAMH: MHOTOTPaHHHUK, BIHMCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
6.8 BbIUMCHIAT COOTHOIIEHHMS MEXIy IUIOMIAJAMH TMOBEPXHOCTEH U
' 00BEMaMHU TOJOOHEIX TEIT
6.9 N3o0paxars u3ydaempie GUTYpPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
' YEepTEKHBIX UHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPeoOpa3OBbIBaTh WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[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 TPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMH OHH

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, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroil
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIaIbIBaTh BEKTOP 1O

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pematsn 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEeHIIME NPOrpaAMMHBIE CPEICTBA M JJIEKTPOHHO-

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

[IpuMeHsATh TONydyeHHbIE 3HAHMA Ha TPAKTUKE: AaHAJIU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IIpoIEcce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBaTh pealibHbIE CUTYAllMd Ha S3bIKE T'€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareOpsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHbIE TIOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousTne 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  aKCUOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3anMmHOe  pacnonokeHHe  IOpsMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIIMECH,
napajyieJbHble M CKpeuuBawomuecss npsimple. [lapamnenbHocTh nOpAMBIX U
IJIOCKOCTEM B INPOCTPAHCTBE: TMapajuiesibHbIE TpsIMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh HPSAMOM M IUIOCKOCTU. YTUIBI C
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJI MEXJIYy MNpsIMBIMA B IPOCTPAHCTBE.
[TapaienbHOCTh MJIIOCKOCTEW: MapaljiesibHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [IpocTeitmme npocTpaHCcTBEHHBIE (DUTYpHl Ha IUIOCKOCTH: TETPadp,

Ky'6, mapajiiCICImIiCa, IoCTpOCHUEC ceuyeHH

7.3

7.4

[lepneHuKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUIEIIbHbIE U NIEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHAUKYIISIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroJl MEXAY IpsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yTrOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHE OT IPsIMOM 10
IJIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yroiabHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenume, mpsAMOYroJIbHBIN I1apauICIICIIUIIE
U ero cBoicTia. [Iupamuaa: n-yroipHas nupamuia, TpaHd U OCHOBaHUE IMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUA.
ONeMeHTBl Npu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWIIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEYrojbHas MUpaMuaa U IpaBUIbHBIA TeTpasip, Kyo. [Ipenacrasnenue




7.5

7.6

7.7

O MpPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJeKa’aAp u ukocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CumMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMMUPAMUJIAX, NApaUICICIUIIEIaX, IPABUIBHBIX

MHOTI'OIrpaHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH THPSAMOM MpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUPAaMHIbI, TeOpeMa O IUIOLIaau

yceuénHoil nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘IeCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3ylolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cgepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IIIomaab

cepsl

6.4

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OTMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

6.7

[Tonsitne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajienienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

konyca. O0BbEM 1mapa u TiIonaab chepsl

HO,I[06HLIC TCI1a B MMPOCTPAHCTBC. CoorHomeHHs MCKOY IiomaasaMun

MMOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI




6.8

Ceuenust nunuHzApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPILIMHY), CEUCHUS 11apa

6.9

6.10

Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)eHue BeKTopa Ha uucio. Pas3ioxeHune BeKTopa 1o TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad,  CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU

[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpAWHATaX. YToa Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUUCCKUX 3aaa4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
npoBepsieMo
ro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenne wmeromamu J0Ka3aTenbCcTB, AITOPUTMaMHU pELIEHHs 3ajad;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATUSAMHU: ONpEACICHHUE,
aKcuoMa, Teopema, CIEeICTBUE, CBOMCTBO, IPU3HAK, [JOKa3aTeibCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH; MPUMEHATh MX; yMEHHE (OpPMYIHpOBaTh
o0paTHOE W NPOTHUBOMIOIOXKHOE YTBEpXKJIEHHUE, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJl MAaTeMaTU4YEeCKOW WHIYKIUU;
IIPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHMS IIPU PELICHUHU 33a/ay, OLICHUBATh
JOTMYECKYI0  IPaBWIBHOCTh  PACCYKICHHUM; yMEHUE  OINEepUpOBaTh
MOHATUSIMU: MHOXKECTBO, MOJMHOXKECTBO, OINEPAaLUU HaJl MHOXXECTBaMH;
YMEHHE HUCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juisl ONUCaHus
peabHBIX MPOLIECCOB M SIBICHUI M IpPU pEIleHHH 3a/ad, B TOM YHCIe U3
IpYyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBaTh MOHATUSAMH: Tpad,
CBSI3HBIA rpad, nepeBo, IUKI, rpad Ha IJIOCKOCTH; YMEHHE 3a7aBaTh U
ONMMCHIBaTh Tpadbl Pa3IUYHBIMU CIIOCOOAMH; HCIOJIB30BaTh rpadsl mpu

peUICHUHN 3a1a1

YMeHue onepupoBaTh NOHSATHSAMM: HATypajlbHOE YHCIIO, LIEJIOE YHUCIIO,
CTENEHb C LEIbIM MOKa3aTeleM, KOPeHb HAaTypalbHOW CTENEHH, CTENEHb C
palMOHAIbHBIM I10KA3aTeNEM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTENIEM,
jJorapum 4ucia, CUHYC, KOCHHYC M TaHIEHC IPOU3BOJIBHOTO 4YHUCIA,
OCTaTOK IO MOAYJIIO, PAalUOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHO)KECTBA HATYpPaJIbHbBIX, UENbIX, palMOHAIbHBIX, JEHCTBUTEIbHBIX
YHCeNT;, YMEHUE MCIIONb30BaTh MPU3HAKU JAETMMOCTH, HAMMEHBIINN OO
JenuTeNnb WM HauMeHbllee oOmiee KpatHoe, ainroputMm EBkmuaa mnpu
pElIeHNnN 3a]a4; 3HAaKOMCTBO C Pa3JIMYHBIMHU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHHSI; YMEHHE BBINOJIHATH BHIYMCICHHE 3HAaYEHUI U MpeoOpa3oBaHUs
BBIpQ)XEHUI CO CTeNeHsAMH U Jorapupmamu, Mnpeodpa3zoBaHUs IPOOHO-
palMOHAJbHBIX  BBIPAXKEHUM;  YMEHHE  ONEepUpOBaTh  MOHATUSMHU:

IOCICa10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccusd, TreoOMETpUICCKas




nmporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKash IPOTPECCHs;
yMEHUE 3a7aBaTh IOCJIEOBATEIBHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYI; YMEHUE OTEPUPOBATH MOHATHUSIMH: KOMIUICKCHOE
YHUCJIO, COMpPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb M apPryMEHT
KOMIUIEKCHOI'O  YMCIa, dbopma  3amECHM  KOMIUIEKCHBIX  YHCEIN
(reomerpuueckas, TPUTOHOMETpUYECKas M airedpanyeckas); yMeEThb
MPOU3BOJIUTh aApU(PMETUUYECKHE JEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI UCIOJb30BAaHUS KOMILIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSMM:  MaTpuua 2X2  u  3%3, onpeAeauTe]b  MaTpUIIbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHe oIepupoBaTh IOHATUSMH: PALMOHAIBHBIE, HpPPALMOHAIbHBIC,
NOKa3aTejbHble, CTENEHHbIE, JorapuMuyeckue, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI; YMEHHE ONIEPUPOBATH MOHATUAMMU:
TOX/ECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHHME, HEPaBEHCTBO,
CUCTEMa YpPaBHEHMH M HEPABEHCTB, PaBHOCWIBHOCTb YPABHEHUH,
HEPAaBEHCTB M CHUCTEM; YMEHME pellaTb YypaBHCHUSA, HEPABCHCTBA U
CUCTEMBl C TIOMOIIBIO pPa3JIMYHBIX MNPHUEMOB; pEIIATh YpPaBHEHUA,
HEPAaBEHCTBA U CUCTEMBl C IapaMeTpPOM; IPUMEHATb YpPaBHEHHS,
HEPABEHCTBA, UX CUCTEMBI JJIs PEUICHUS MaTEMaTUYECKHX 3a/1a4 U 3a]1a4 U3

Pa3JIMIHBIX obnacrei HAayKHU U peaanoﬁ KHN3HHU

YMeHue onepupoBaThb HOHATUSAMM: (QYHKIMSA, YETHOCTh (YHKIHUH,
MEePUOJUYHOCTh (PYHKIMHM, OTPAaHUUYEHHOCTh (PYHKLIHH, MOHOTOHHOCTh
¢GbyHKIMH, 3KCTpeMyM (yHKIMH, HauOoJipllee M HauMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha NPOMEXYTKE, HempepblBHAs (YHKIMS, aCUMITOTHI Ipaduka
¢byHKIMH, TIepBasg M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPUUYECKHH U
¢u3nueckuif CMBICI IPOU3BOJHOM, MEpBOOOpa3zHas, OMPECIIEHHBIN
UHTErpaj; yMEHHE HAXOAMTh AaCHUMOTOTHl Tpaduka (YHKIMH; yMEHHE
BBIYUCIISTH IPOU3BOJHBIE CYMMBI, TPOU3BEIECHNUS, YACTHOTO U KOMITO3ULIUI
(GyHKIMN, HAXOUTh ypaBHEHUE KacaTelbHOH K rpaduKy QyHKIUU; yMEHHE
HaXOJUTh MPOU3BOJIHBIE AJIEMEHTApHbIX (DYHKIMH; YMEHUE HCIOIb30BaTh
MPOU3BOJIHYIO JUIS HWCCIIEAOBAaHUS (PYHKIUH, HAXOAUTh HAMOOJbIIUE U
HauMEHbIINE 3HA4YeHUA (YHKUMNA; CTPOUTH TIpaUKH MHOTOYJIEHOB C
HCIIOJIb30BAaHUEM  allllapaTa MaTeMaTH4eCKOro aHalu3a; I[PUMEHSATh
MIPOU3BOJIHYIO JUIsl HaXOXACHUSI HAWITYYIlero peuieHus] B MPHUKIAIHbIX, B
TOM YHCJIE COL[MAIbHO-DKOHOMMUYECKUX U (PU3MYECKUX 33a/1a4ax; HaXOIUTh

oA u o0bEMBI QUTY C MOMOLILI0 MHTErpalia; IPUBOJUTH MPUMEPHI




MaTeMaTUYeCKOr0 MOJEIUPOBAHUS C TMOMOIIBI0 AuddepeHITnaTbHbIX

YpaBHEHUH

YMeHue onepupoBarh NOHATHAME: rpaduk QyHKIMH, oOpaTHas QYHKIMS,
KOMITO3MIUSL (YHKIMHA, JMHeWHas QyHKOWs, KBaapaTHuHas (yHKIus,
panmoHanbHast (QYHKIMS, CTeneHHas QYHKUUSA, TPUTOHOMETPHUYECKUE
¢byHKIMHM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, IOKa3aTesibHas |
aorapupmuueckas (QyHKIUH, YyMEHHE CTPOUTHb TpapuKd H3YUYEHHBIX
(yHKIMH, BBITIOJHATH peoOpa3oBaHus rpadukoB (PyHKIMH, UCITONIB30BAThH
rpaduKy Ui U3y4EHHsI TPOLIECCOB U 3aBHCUMOCTEH, MPH pEeIIeHUH 337134
U3 JPYruX Y4eOHBIX MPEAMETOB U 3a/ad M3 PEATbHON JKH3HHU; BBIPAXKAThH
(dbopMyIaMu 3aBUCUMOCTH MEXIY BEITMUYMHAMHM; UCIOJIB30BATh CBOWCTBA H
rpaguku QyHKUMH A5 pelIeHHs YpaBHEHUWH, HEpaBEHCTB M 3a1ad C
napameTpamu; H300pakaTb Ha KOOPIMHATHOW IUIOCKOCTH MHOXXECTBA

peIJ_ICHI/Iﬁ ypaBHCHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM YHUCIIE Ha
MPOIEHTHI, JOJIM W YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4yd U3 00JacTU YNpPaBJICHUS JIMUHBIMM U CEMEHHBIMU
(uHAHCAMH); COCTAaBIIATH BBIPAKCHHS, YPABHEHHUS, HEPAaBEHCTBA M UX
CUCTEMBI II0 YCIOBHUIO 3aayd, MCCIENOBaThb IIOJyYCHHOE pEIICHHUE U
OLIEHUBAaTh IPaBJONOJO0OHOCTh pE3yIbTaTOB; YMEHHME MOJEIUPOBATh
peanbHBIE CHUTYyallMd Ha A3BIKE MAaTEMAaTHUKHU; COCTABIIATH BBIPAKEHHS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a7a4M, UCCIIEI0BATh
MOCTPOEHHBIE ~ MOJIEMM  C  HCIOJb30BaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHIMU: CpelHEe apuMeTHUecKoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYCHUS, pa3Max, JUCIEPCUs], CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0Opa; yMEHHE H3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaInio, MPEeACTaBICHHYIO B TaOIuIax, Ha AUarpaMmax, rpadukax,
OTPa)KaroIlyl0 CBOMCTBA PEAJbHBIX MPOIECCOB U SIBICHUN; MPEICTABIATh
vHpOpMAIUIO ¢ TIOMOMIBIO TAaOMUIl ¥  JOUarpaMM; HCCIIe0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C TIPUMEHEHHEM TIpadUuyecKux
METOJIOB M AJICKTPOHHBIX CPEJICTB; IPaPUUYECKU HCCIEI0BATh COBMECTHBIC

Ha6J'IIO,Z[CHI/I}I C MOMOLIBIO JUarpaMm pacCcCruBaHua U JIMHENHOMI perpeccuun

YMeHue onepupoBarh IOHATUAMH: CIIy4alHBIM OIBIT W CIydalHOE

COOBITHE, BEPOSTHOCTH CIY4aHOTO COOBITUS; YMEHHE BBIUUCISTH




BEPOSITHOCTh C WCIIOJIb30BaHHEM TpaUIeCKUX METOAOB; MPHUMEHSThH
(GOpMyIIBI CIIOKEHUST W YMHOXKCHHSI BEPOSTHOCTEH, (opMyiny MOIHOM
BEpOSATHOCTH, dopmyny bepHymimn, komOuHaTOpHBIE (AKTBI U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITUH; YMEHHE ONEPHUPOBATH
MOHATUSIMHU:  CITydailHas BEJIMYWHA, pPAacIpelleiecHue BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXKHUJAHUE, JHUCIEPCHs W CTaHJapTHOE OTKJIOHEHHUE
CIIyYallHOH  BEJIMYUHBI, (YHKIMH PACIPEACICHUS W  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIIbHOTO U HOPMAJILHOTO PACIPEICICHII; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICIICHUN ISl PEIICHHs 3a/1ad,
3HAKOMCTBO C MOHSATHSIMH: 3aKOH OOJBIINX YHCE, METOJbI BEIOOPOYHBIX
WCCIIC/IOBAHMI;, yMEHHE TPUBOJUTH MPHUMEPHl MPOSBICHUS 3aKOHA
OOJBIIMX YHCET B TPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUIX, YMCHHE
ONEPUPOBATh TOHATHSIMH: COUYETAHUE, MEPECTAHOBKA, YHCJIO COYCTaHWUM,
YHCII0O  TMEPECTaHOBOK; OmHOM  HblOTOHA;  yMeHHUE  NPUMEHSTH
KOMOMHATOPHBIC (DAaKThl U PACCYXKICHHS ISl PEIICHUS 3a/lav; OIICHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABJIATh BEPOSITHOCTHYIO MOJEIH U

HHTCPIIPCTHUPOBATDH HOHy‘IeHHHﬁ pe3yiabTart

YMeHue  onepupoBarh  IMOHATUAMM: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIa, INIOCKUNA YroJ, IBYIPaHHbIN
yroJl, TPEXTPaHHbIN YroJj, CKpPEIIMBAIOIIHUECS NPAMbIE, MApAJUICIBbHOCTh U
NEPHNCHANKYIIAPHOCTD NPAMBIX U HJ'[OCKOCTGfI, Yroja MKy NpAMBIMHU, YI'OJI
MEXAY NMPSMON U IUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTAMM, PACCTOSIHUE OT
TOYKHU OO IINIOCKOCTH, PACCTOAHUC MCKAY MPAMBIMH, PACCTOAHUC MECKOY
IIJIOCKOCTSIMU; YMEHHE MWCIIOJIb30BaTh IIPU DPEIICHUM 3a1a4 HU3Yy4CHHBIE
(GakThl U TEOpeMbl INIAHUMETPUHU; YMEHUE OLEHUBATh pa3Mepbl OOBHEKTOB
OKPYJKAaIOIIET0 MHUpPA; CTPOUTH MAaTEMAaTHYECKUE MOJCIU C IIOMOLIBIO
TCOMCTPHUICCKUX MOHATHH | BCJIMYMH, pPCIIaTh CBA3aHHBIC C HUMU

MPaKTUYICCKHUEC 3a/]aUn
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMAAL (QUTYphl, 00BEM (UTYDHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHUEC MHOT'OT'paHHHKA,
KyO, mTapajienenunen, NOpu3Ma, NOupamuaa, (urypa u MOBEPXHOCTH
BpaleHus, TWIUHAP, KOHYC, mmap, cdepa, miomanb cdepsl, IMI0MaIb
MOBEPXHOCTH NHUPaMUIBI, TPU3MBI, KOHyca, UWIHHIpa, O0BEM KyOa,
OpsAMOYT'OJIBHOTO IMapauICICTIMIICaa, IIHpaMHUAbl, IIPU3MBI, ITUJIHWHIPA,
KOHyca, Iapa, pa3BEPTKAa TMOBEPXHOCTH, CEUYCHUS KOHYCa U IMHIIUHPA,

mapajiyiCJIbHBIE OCH HWJIM  OCHOBAHWIO, CCYCHHME 1Iapa, IIJIOCKOCTb,




Kacaromasics cdepbl, UWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEYEHUE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAHHUKH, (UTYphl U TOBEPXHOCTH
BpalIEHUs, UX CEYCHUs, B TOM YHCIIE C MOMOUIbIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TPUMEHSTH CBOMCTBA T'€OMETPHUECKUX (PUTYp, CaMOCTOSATEIBHO
(dbopMynMpoBaTh ONpeeaeHHs] U3ydyaeMbIX (UTYp, BBIABUTATh TUIIOTE3BI O
CBOWCTBaX M IMpH3HAKaX TIEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WIIH
OmpoBepraTb UX; YMEHHE MPOBOJAUTH Kiaccudukanuio ¢uryp 1o
pa3UYHBIM TpPU3HAKaM, BBIMOJHATE HEOOXOJMMBIC JOTIOJIHUTEIbHBIC

IIOCTPOCHUA
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YMeHHe  OonepupoBaTh TOHATHUSAMH: JIBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA TIEPEHOC, CUMMETpPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOAOOMS, TMOAOOHBIE (UTYpPBI;, YMEHUE
pacrmo3HaBaTh paBHBIC W MOJNOOHBIC (DUTYpPBI, B TOM 4HCIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIB30BaTh IT€OMETPUYCCKUE OTHOIICHHS TPH
pelIeHnr 3a7ad; HAaXOJUTh TEOMETPUYCCKHE BEIMYMHBI (JJIMHA, YOI,
IUIOIIa/b, 00OBEM) MPHU PEIICHUHU 337ad U3 JIPYTUX YYeOHBIX MPEJAMETOB H
W3 pealbHOM JKW3HU;, yMEHHE BBIUUCIIATH TCOMETPUYCCKHE BEITUIHHBI
(mMHA, yrom, IUIOIaah, OOBEM, IUIOMANb MOBEPXHOCTH), HCIOIB3YsI
M3y4YCHHBIE (DOPMYJIBI U METOJbI, B TOM YHCIIC: IUIONIAJh MOBEPXHOCTU
MUpaMHJIBI, TPU3MBI, KOHYCa, IMIUHIpPA, IUIomanas chepbl; 00bEM Kyoa,
MPSIMOYTOJIPHOTO ~ TapaJUICIICNUIea, MMHPAMHIbLI, TPHU3MBI, ITHJIMHJIPA,

KOHYCa, apa; yMCHHUEC HAXOJAUTb OTHOLICHUC 00BEMOB HO,[[O6HLIX (I)I/Il" Yp
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YMmenue ONCpHUpOBATh MNOHATUAMU: TIPAMOYTOJIbHAd CHUCTEMa KOOPAWHAT,
BCKTOP, KOOPAHMHATBI TOYKH, KOOPAHWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPa Ha YHCIIO, PA3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC MPOU3ZBCACHHUEC, BCKTOPHOC IIPOU3BCACHUEC, YIroJl MCKIAY
BCKTOpPAaMH; YMCHHUC MHCIIOJIb30BAThH BeKTOpHHﬁ u KOOpI[I/IHaTHBII\/’I METOA

IJId pECIICHUA TrCOMCTPUYCCKUX 3aad U 3a1a4 JPYTrux y‘le6HI>IX npeamMcToB

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ_[I/II\/'I METOA I PCHICHUA 3adavu, TIOHUMAHNC
3HAYUMOCTH MATCMATHUKW B HW3YYCHHU IMPUPOJHBIX U 06H1€CTBGHHBIX
mponeccoB " HBJ'ICHPIﬁ; YMCHHC PAaCIIO3HABATH IMPOABIICHHUC 3aKOHOB
MaT€MaTUuK B UCKYCCTBC, YMCHUEC NIPUBOAUTE IMPUMEPBI MATCMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCET
o Pannonaneubie yncia. OObIKHOBEHHBIE U IECATUYHBIEC APOOU, TPOLIEHTHI, OECKOHEUHbIE
' MEPHOINYECKHE IPOoOH
13 Apudmernueckuii KOpeHb HaTypanbHOU creneHu. JleiicTBus ¢ apupmMeTHndecKuMu
' KOPHSIMH HAaTypaibHOU CTEICHH
L4 Crenenp c nenbiM nokazatesneM. CTeneHb ¢ pallMOHANbHBIM NoOKa3ateneM. CBoiicTBa
' CTETeHU
s CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHT'€HC
' YHCJIOBOT'O apryMeHTa
1.6 Jlorapudm yucina. JlecaTHaHbIe U HATYpAIbHBIC JIOTapU(HMBI
JlelicTBUTEeNnbHBIE YKcha. ApupMETHUECKUE ONEpaluu C JCHCTBUTEIBHBIMUA YHCIaMHU.
1.7 [TpuOnmxEHHBIC BHIYMCICHHS, IPABUIIa OKPYIJICHUS, MPUKHUIKA U OIICHKA pe3ysbTaTa
BBIYMCIICHU I
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
22 HppaumnoHnanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 HppannonaibHbie HEPAaBEHCTBA
2.7 [TokazaTenpHBIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMmu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 OyHK1MU U Tpaduku
31 OyHkusg, crnocoObl 3amganus ¢GyHkuud. ['padux ¢yHknuu. B3aumbo oOpatHbIC
' ¢ynkuuu. YétHeie u Heu€éTHBIe QyHKIMU. [lepuoauueckue GyHKIHHN
Ob6nacTs ompezneneHUs W MHOXKecTBO 3HaueHWH ¢(ynkmun. Hymnm ¢ynkouu. [IpomexyTkn
3.2 3HAKOIIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBl W MUHHUMYMBI
(byHKIII/II/I. Hawubombiee 1 HanMeHbIIee 3HAUCHUE (pYHKL[I/II/I Ha IPOMCIKYTKEC
13 CrenenHast (yHKIUS C HATYpaJIbHBIM M IENBIM MMOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa U rpaduKk KOpHS n-0i CTENIEHN
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToTsl rpadukoB Gyakmuii. CBoiicTBa QyHKIMH, HEMPEPHIBHBIX
' Ha OTpE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX IPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe JIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHne NPOU3BOAHONH K HCCICNOBAaHMWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxo’kaeHune HamOONIbLIEro M HAUMEHbBLIETO0 3HAauyeHus (yHKIUM Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MMPOCTPAHCTBE
1.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunaats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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