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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWUW, TPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO MW TO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAJIbHOIO0 M HWIACATBHOTO, XapaAKTEpE OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA MW TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHHUsS,, HEOOXOAMMBIX [UJIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUM 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaJbHOrO ObITHSA, (opMma
OTPaKEHUSI OKPY’KAOIIET0 MHUPA, YCIOBHE YCHEHUIHOTO MO3HAHUS W AKTHBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpaMMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJOKEHHST 00pa3oBaHuUs
M0 CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromyecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHuEe mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHume yMeHHs pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHON  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YUYEHUU NIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0Opa3a NPOBOJUTCA C OMOPOW Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yjbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAIHNCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydyenue reomerpun otBoautes 2 yaca B Henemnro B 10 kitacce u 2 yaca B
Hezaento B 11 kmacce, Bcero 3a qBa roga ooyuenus - 136 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTs NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSIMOM M IJIOCKOCTH. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3JIp, KyO, napajjiesienunena; NoCTPOCHHE CEUEHHH.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPHU3HAK  INEPHNEHIUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. l[lupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MHPAMUJIa;, MpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWIMHIPUYECKON MOBEepXHOCTH. [lunuHap: ocHOBaHMS U
OOKOBas TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplMHA, 00Opa3yrolias
M OCb, IUIOMaJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U III0CKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mapa u miomasas chepsl.

[Togo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus muiuHapa (TapajUIeIbHO M TEPIEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. ClI0XKEeHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay Bekropamu. CKalsipHOE MPOHU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIle Ha NMPUMCHCHHE MaTeMaTHUYECKUX 3HAHWHM JUIsd pPElICHUs 3a1ad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHON TMpPaKTUKW, [MOHUMaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISATH TPOCKTHYIO H HCCIEIOBATCIBCKYIO ACSITEIHHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
uccne0o08amenbCcKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJee MNOAXOAAIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCa, a TAKXKE BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KOMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI1€ 00CYKIE€HU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JEATENbHOCTU, IUJIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

@ opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMU: TOUKA, IPSIMAas, INTIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSIMU: MAPAJICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOI'OTPAHHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKAaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbBIE PU3MBbI, TAPAJICIICTIUIIEIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTyp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIIMUUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad HAa BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS ~TPSIMBIMU, MEXIYy TMNPSAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) C TNpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE IOHATUA B IIPOLECCE IOMCKA PEUICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yromire KOHNYeCKOH TOBEPXHOCTH, KOHYC; cheprudecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIllCHUS.

Bb4ucnsTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTyppl OT PYKH W C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCcKUe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJIyYEHHBIE 3HAHWUSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaunmenoBaHmue pa3xeioB u
TEM MPOrpaMMbl

BBenenue B CTCPCOMETPUIO

HpHMLIe U IINIOCKOCTH B ITPOCTPAHCTBE.
HapaHHeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH

[TeprieHIUKYIAPHOCTD MPSIMBIX U IMJIOCKOCTEH
Vbl MEXIy OPSIMBIMU U IJIOCKOCTSIMU
MHororpaHHuKu

OO6BEMBI MHOTOIPaHHUKOB

[ToBTOpEHME: ceueHus!, paCCTOSHUS U YTJIbI

KoanuecTBo 4acoB

Bcero

DJIEeKTPOHHbIE

(uudposbie)

o0pa3oBaTe/ibHbIE

pecypcsl
Kourpoubnbie IIpakTnyeckue
padoThI padoThI

10

12 1

12

10 1

11 1

9 1

4 1

68 5 0

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

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

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

bu6anoreka LIOK
https://m.edsoo.ru/1c209e37

bu6nuorexa [IOK
https://m.edsoo.ru/1c209e37

bu6nuorexa [IOK
https://m.edsoo.ru/1c209e37

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




11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmbl

Ne i/

Tena BpamieHus

O0BEMEBI TENT

BeKTopH H KOOPAWHATEI B ITPOCTPAHCTBE

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMaTH3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoauuecTBO 4acoB

Bcero

24

10

20

14

68

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

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

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







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
1300pakeHus MJIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[TonsaTus: nepecekaromuecs
IJIOCKOCTH, TTEPECEKAOLINECS MTPsMast
U TUIOCKOCTb

[TonsaTHA: nepecekarommecs
IUIOCKOCTH, NEepeCeKaroIrecs npsamas
U TJIOCKOCTb

3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
yepTekax

HauanpHabie cBenenus o kyoe u
MUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CedeHust MHOTOTPaHHUKOB

HauanpHbie cBenenus o kyoe u

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/aecc77cd

bu6anoreka LIOK
https://m.edso0.ru/2d8a9c99

bu6anoreka LIOK
https://m.edsoo.ru/db685e73

but6mmorekxa [IOK
https://m.edsoo.ru/a63959d

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

bu6nunorexa LIOK
https://m.edsoo.ru/3d8ffd32




10

11

12

13

14

NUpaMuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUU CTCPECOMETPHUU: AaKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

TToustue 00 akCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBHUS U3 HUX

TToustue 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TonsTre 06 akCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajuleJIbHbIE U CKPEILUBAIOLIUECS
IIpsIMBIE

[TapaiensHOCTD IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
NapajuleJIbHbIC NIPSIMBIE B
IIPOCTPAHCTBE; MapaUIEIIBHOCTD TPEX
MPSIMBIX

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:!
[TapaienbHOCTB IPSIMOU U
IIJIOCKOCTH

VYIIIBI ¢ COHANIPABIEHHBIMU

bu6nunorexa LIOK
https://m.edsoo.ru/Occ5c4fe

bu6nunorexa LIOK
https://m.edsoo.ru/239c8ch4

bubmuoreka [IOK
https://m.eds00.ru/65c6b106

bubmuoreka [{OK
https://m.edsoo.ru/258fc245

bubnmorexa LIOK
https://m.edsoo.ru/1a2520f6

bu6anoreka LJOK
https://m.edso0.ru/93ad36b3

but6mmorekxa [IOK
https://m.edsoo.ru/ee1d19b9

bubanoreka LJOK
https://m.edso0.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOpOHAaMH

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE
VYros Mexay IpsMbIMU B

IIPOCTPAHCTBE

[TapannenbHOCTh MIOCKOCTEH:
napajuieIbHbIC TNIOCKOCTH

CaolicTBa mapajuiesIbHbIX IJIOCKOCTEH

[Ipocreiinme mpocTpaHCTBEHHbBIE
(burypsl Ha MIIOCKOCTHU: TETPAIP,
KyO, mapasuienenumne/

[Toctpoenue ceueHuit

[Toctpoenue ceuenuit

KonrtponbHas pabora no teme
"[Ipsimble M TUIOCKOCTH B
npoctpaHcTse. [lapannenbHOCTb
MPSIMBIX U IJIOCKOCTEN"

IlepnieH IUKYIAPHOCTD NPSMOU U
IIJIOCKOCTH: TIEPIICHAUKYJIIIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE
[IpsimMble mapaienbHble U
MEPIEHUKYISIPHBIE K IITTIOCKOCTH
[IpsiMble napasenbHele U

NEPHNCHAUKYIIIPHBIC K ITIIOCKOCTH

[Ipu3Hak nepneHauKyJISpHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/fe 733862

bub6nmoreka [IOK
https://m.edsoo.ru/2935a9a0

bu6nuoreka [IOK
https://m.edsoo.ru/2e18f255

bubnunoreka LIOK
https://m.edsoo.ru/e504d656

bubnunoreka LIOK
https://m.edsoo.ru/4a28dc02

bubnunoreka LIOK
https://m.edsoo.ru/1d434d0of

bubmnoreka IIOK
https://m.edsoo.ru/ec26fe5d

bu6nmorexa LIOK
https://m.edsoo.ru/9a0a9e56

but6mmorekxa [IOK
https://m.edsoo.ru/b19f6a5d

but6mmorexa [IOK
https://m.edsoo.ru/0ac11c95

bubnunorexa LIOK
https://m.edsoo.ru/ba545966

bubnunoteka LIOK




27

28

29

30

31

32

33

34

35

36

37

38

pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOY U TUIOCKOCTH

Teopema o npsamon
MEPIEHANKYISIPHOMN NIJIOCKOCTH
Teopema o npsimoit
MEePIEHIUKYISIPHON MIJIOCKOCTH

Teopema o npsamon
HEePIEHAUKYJIIPHOHN MIIOCKOCTH
[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTosiHAE OT TOYKH JI0 INIOCKOCTH,
paccTosiHAE OT MPSMOMU 10 MIOCKOCTH

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTosiHuE OT IPSIMOU A0 INIOCKOCTH
IlepnieHquKyIsAp U HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 MIIOCKOCTH,
paccTostHue OT NMPSMOU 10 MIIOCKOCTH
[IepneHauKysp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 MIIOCKOCTH,
paccTostHue OT NMPSMOM 10 IIIOCKOCTH
VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY
MIPSIMOM M TUIOCKOCTBEO

JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yria

JIByTrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

[TeprieHAMKYASAPHOCTD IOCKOCTEM:

https://m.edsoo.ru/f85bfc46

bubnunoreka LIOK
https://m.edso00.ru/79165d15

bub6nmoreka [IOK
https://m.edso00.ru/635c5087

bu6nuoreka [IOK
https://m.edsoo.ru/bd3745f8

bubnunoreka LIOK
https://m.edsoo.ru/7d18834b

bubmuoreka [{OK
https://m.edsoo.ru/33c477d3

bubmuoreka [IOK
https://m.edsoo.ru/66fefadd

bubmnoreka IIOK
https://m.edsoo.ru/a5b7b8e3

bubmunoreka IIOK
https://m.edsoo.ru/dbee22bc

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

bubnunorexa LIOK
https://m.edsoo.ru/5fa0b3ce

but6mmorekxa [IOK
https://m.edsoo.ru/c7c777ed

but6mmoreka [IOK




39

40

41

42

43

44

45

46

47

MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:
MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

TeopeMa 0 TpEX NepHeHANKYIIApax
Teopema o TpEX NMeprneHaAuKyIIpax

Teopema o TpEX NMeprneHaAuKyIIpax

KonTponbHas pabota mo Temam
"IlepneH IUKYISIPHOCTD NPSAMBIX U
mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTSAMH"

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTBHl MHOTOTPAaHHUKA,
BBIIYKJIBIE U HEBBIMYKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

[Ipu3ma: N-yronpHas npu3Ma; rpaHu v
OCHOBAHUS IIPU3MBL; IIpsMast U
HaKJIOHHAsl IPU3MBbI; OOKOBas U
I10JIHAsl TOBEPXHOCTh IIPU3MBI

[Tapamnenenunen, NpsMOyTOJIbHBII
MapajuiesienuIiel U ero CBOMCTBa

https://m.edsoo.ru/ec3e2da3

bu6nunorexa LIOK
https://m.edsoo.ru/ed9e2a8e

bu6nunorexa LIOK
https://m.edsoo.ru/ba75dc57

bubnunoreka LIOK
https://m.edsoo.ru/e4972cdc

bubnunoreka LIOK
https://m.edsoo.ru/52188a7d
bubnunoreka LIOK
https://m.edso00.ru/9f246736

bubmnoreka IIOK
https://m.edsoo.ru/5b971ef3

bubmunoreka IIOK
https://m.edsoo.ru/2d24e873

but6mmorekxa [IOK
https://m.edsoo.ru/b4ad63ad

bubanoreka LJOK
https://m.edsoo.ru/8a7be683




48

49

50

51

52

53

54

[Mupamuna: N-yroapHas MUpaMUAA,
rpad 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHASI TOBEPXHOCTh
nmupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

[TpaBHiIbHBIE MHOTOIPAHHUKH:
IIOHATHC ITPABUIIBHOI'O
MHOIr'OrpaHHuKa, rnpaBujibHas IpuU3sMa
" IpaBWJIbHAA MApaMuia; ImpaBruibHas
TpeyroJibHas MUpaMuaa u
HpPaBUJIBHBIN TETPAdIp; KyO

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: p&€Opa, AMaroHau,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAHUM,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MPSAMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

but6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

bubmuorexa [JOK
https://m.edso00.ru/074c8865

bubmuorexa [JOK
https://m.edsoo.ru/a0fdd5bf

bu6nuorexa [IOK
https://m.edsoo.ru/b9e777d9

bu6nuorexa [IOK
https://m.edsoo.ru/6cdbecef

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

bubnunoteka LIOK



55

56

57

58

59

60

61

62

63

64

65

IIOBEPXHOCTHU HpaBHHBHOfI

MUPaMHU/IBI, TEOPEMa O IUIOIIAAN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM

ImrupaMuabl

KounTponbhas pabota no teme
"MHuororpaHHuku"

[Tonsarue 06 06bEMe
O0BEM TUpaMuIBI
O0BEM nupamMuIbI
O0BEM nupamMuIbI
O06BbEM nupaMuIsl
O0BEM npu3MBbI
O0BEM npu3MBbI

O0BEM npu3MBbI

KonrponsHas pabora o teme
"O6BEMBI MHOTOI'PaHHUKOB"

[ToBTOpenue, o6o0IIEHNE
cHCTEMaTH3aINsI 3HAaHUH.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

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

bu6nmoreka [IOK
https://m.edsoo.ru/a95f5c04
bubnunorexa LIOK
https://m.edsoo.ru/7ad0020b

bubmuoreka [{OK
https://m.edso00.ru/235171b3

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

bubmuoreka [IOK
https://m.edsoo.ru/79¢10312

bu6mmoteka IIOK
https://m.edsoo.ru/2faadc3f

bubmmoteka IIOK
https://m.eds00.ru/79853608

bubmmoreka IIOK
https://m.edsoo.ru/1e053890
bubmmoreka IIOK
https://m.edso0.ru/482d3f51
but6mmorekxa [IOK
https://m.edso0.ru/28a6573c

but6mmorekxa [IOK
https://m.edsoo.ru/098bedad




66

67

68

[ToBTOpeHuE, 0000IIEHNE
CHCTeMaTHu3alus 3HaHUH.
Beluncienue paccTosHUAN: MEXIY
JBYMSI TOUKaMH, OT TOUKH [0 MPSMOH,
OT TOYKH JO INIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS MPSIMbIMU

HroroBast KOHTpOJIbHASA paboTa

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALMs 3HAHHUMN.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINUMHUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

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

bubmnoreka IIOK
https://m.edsoo.ru/56765e8hb




11 KJIACC

Tema ypoka

Cdepa u map: ueHTp, paauyc,
JTaMeTp; TUTOMIA b TOBEPXHOCTH
chepsl

Cdepa u map: ueHTp, paamyc,
JTUaMeTp; TUTOMIA b TOBEPXHOCTH
cepsl

B3aumMHoe pacrionoxxeHue chepbl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; miomanb chepol
B3anmMHoe pacrionoxxeHue chepbl U
TUIOCKOCTH; KacaTelbHask TNIOCKOCTh
K chepe; miomans chepbl
N3oOpaxkenue cdepsl, mapa Ha
iockoctu. CeueHus mapa

N3oOpaxkenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

[{unuuapudeckas MOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
TIOBEPXHOCTH

[unuuapudeckas TOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKOM

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa

H3yYCHUSA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/0341bc2b

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

bu6anoreka LJOK
https://m.edsoo.ru/bc15f7{2

bubnunorexa LIOK
https://m.edso0.ru/6054b8cl




10

11

12

13

14

15

MMOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN
IMOBEPXHOCTH

HunuHap: ocHOBaHMS B OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

Hunuaap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3ymoIlas 1 och;
IUTIOIIAaas OOKOBOM M MOJIHOM
MOBEPXHOCTU

N300pakenne HMIMHIpa HA
IJIOCKOCTH. Pa3BépTka nuimHapa.
Ceuenus IMIMHIPA (TIOCKOCTBIO,
napaiesIbHOM nin
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)
N300paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3BépTka nuimHIpa.
Ceuenus IMIMHPA (TNIOCKOCTHIO,
napaielIbHOM nin
NEPIEHIUKYJIIPHON OCH LIMIIMHAPA
Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPLINHA
KOHHUYECKOW MTOBEPXHOCTHU
Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU
MIOBEPXHOCTHU, OCh U BEPIINHA
KOHUYECKON MTOBEPXHOCTU

Konyc: ocHOBaHuE 1 BepIIMHA,

bubnunorexa LIOK
https://m.edso00.ru/188f6216

bubmnoreka IIOK
https://m.edsoo.ru/016e25eb

but6mmorekxa [IOK
https://m.edsoo.ru/c94ba09b

but6mmoreka [IOK



16

17

18

19

20

21

22

o0pa3yronias ¥ OCh; IUIOMIAIb
OOKOBOH U MMOJIHOW MTOBEPXHOCTH
Konyc: ocHOBaHUE U BepIIMHA,
00pa3yronias ¥ OCh; IUIOMIAIb
OOKOBOW M MOJTHON MMOBEPXHOCTH
VYceu€HHbII KOHYC: 00pa3yrome 1
BBICOTA; OCHOBAHHUA K OOKOBas
MOBEPXHOCTh

VY ceuéHHbI KOHYC: 00pasyrouue u
BbICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTH

VYceu€HHblil KOHyC: 00pasyromue u
BBICOTA; OCHOBaHHS U OOKOBast
IIOBEPXHOCTH

N300pakeHne KoHyca Ha
IJ10CKOCTH. Pa3BEépTka KoHycCa.
CeueHus KoHYca (TIOCKOCTBIO,
MapasieIbHON OCHOBAHMIO, U
IIJIOCKOCTBIO, IPOXOJISIIEH Yepes
BEPILUHY)

N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyCa.
Ceuenust koHyca (IIIOCKOCTBIO,
MapasieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, IPOXOASIIEH uepe3
BEPILKHY)

KOM6I/IH8.I_II/I${ TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

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

bubnuorexa [JOK
https://m.edsoo.ru/1468bab3

bu6nuorexa [IOK
https://m.edsoo.ru/Obdelbe8

bu6nunorexa LIOK
https://m.edsoo.ru/3cef10e5




23

24

25

26

27
28
29
30
31
32

33

34

KomOunanwms Ten BparieHus u
MHOT'OTPaHHUKOB

Kontponbnas padota mo teme "Tena
BpaieHus"

MHoOrorpanHuk, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B
MHOT'OTPaHHUK WUJTU B TEJIO
BpallleHUS

MHoOrorpanHuK, OIMCaHHBIA OKOJIO
cdepsl; cdhepa, BIMcaHHAs B
MHOT'OTPaHHUK UJTU B TEJIO
BpalieHus

[Tonstue 06 06bEMe. OCHOBHBIE
CBOICTBAa 0OBEMOB TEN

O0BEM LMIAMHIpPA, KOHYCA
O0BEM HMIAMHIpPA, KOHYCA
O06bEM UIMHApa, KOHYyCa
O6béM mapa u miomaab cepsl

OO6béM mapa ¥ miomaab chepol

[Tono6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOTO0HBIX TEJ

[TonoOHbIE TEeNa B MPOCTPAHCTBE.

CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU

bubnunoreka LIOK
https://m.edso0.ru/0b136158

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

bu6anoreka LIOK
https://m.edso00.ru/5513d87b

bu6nuorexa [IOK
https://m.edsoo.ru/d189bde2

but6mmorexa [IOK
https://m.edso0.ru/810cfleb




35

36

37

38
39
40

41

42

43

44

45

46

MOIOOHBIX Te

KonrponsHas pabora o Teme
"O6bemsbI Ten"

Bekrtop Ha mmockocTy U B
MIPOCTPAHCTBE

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CnoxeHue ¥ BBIUUTaHUE BEKTOPOB
CinoxeHue ¥ BBIUUTaHUE BEKTOPOB
YMHOKEHUE BEKTOPa Ha YUCIIO

YMHOKEHUE BEKTOPa HA YUCJIIO

PasnoxeHne BekTOpa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno nmapamienenumnena

PasnoxxeHne BekTOpa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuio nmapasmenenumnena

Pemenne 3ama4, CBSI3aHHBIX C
MIPUMEHEHHUEM NPABUII JEHCTBUN €
BEKTOpPaMH

Pemenne 3ama4, cBSI3aHHBIX C
IIPUMEHEHHUEM NPABUII JEHCTBUN €
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METOA
IIPH PELICHUN T€OMETPUUYECKUX
3a1a4

bubnunoreka LIOK
https://m.edsoo.ru/4a33a8ab

but6mmoreka [IOK
https://m.edsoo.ru/5caefclb

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

bubnunoreka LIOK
https://m.edsoo.ru/dee379eb

bubnmorexa LIOK
https://m.edsoo.ru/a28fd74e

bu6anoreka LIOK
https://m.edsoo.ru/5a827900

bu6nunoreka LIOK
https://m.edsoo.ru/d3alfe30




47

48

49

50

51

52

53

54

55

56

KoopanHatHO-BEKTOPHBINA METO/T
MIPHU PEIICHUHA TEOMETPUYECKHUX
3a1a4

[IpsimoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunatsl Bexktopa. [Ipocteiimume
3a/1a4d B KOOpAMHATaX

[IpsimoyronbHas cucrtema
KOOpPJUHAT B MPOCTPAHCTBE.
Koopaunatsel Bexktopa. [Ipocteiiniue
3aJla4¥ B KOOpJIMHATAX

Yros Mexay BEKTOpaMH.
CkayisipHO€E IPOU3BEICHNE BEKTOPOB

VYros Mexay BEKTOpaMH.
CkanspHoe IPOU3BEACHUE BEKTOPOB

Brruncienue YTJIOB MCKAY
MMpsAMBIMHA U TNIOCKOCTAMU

Beruncnenue yrios Mexy
MPSAMBIMU U TUIOCKOCTAMHU

Beruncnenue yrios Mexy
MPSAMBIMU U TUIOCKOCTSMHU

KonrponsHas pabora no teme
"BekTopsl 1 KOOpAUHATHI B
npocTpaHcTae”

[ToBTOpEeHUEe, 0600IIEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

but6mmoreka [IOK
https://m.edsoo.ru/48db7058

bubnunoreka LIOK
https://m.edsoo.ru/725effc4

bubnmorexa LIOK
https://m.edsoo.ru/8efbe78e

bubnunorexa LIOK
https://m.edsoo.ru/77c22fc5

but6mmorexa [IOK
https://m.edso0.ru/1780ba5d
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58

59

60

61

62

63

64

[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTu3aius 3Hanui. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

IToBTOpEeHME, 0000IIEHNE U
cucremMaTu3anus 3Hanui. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1aun
IJIAHUMETPUHU U METOJIBI X
perieHus

IToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1aun
TUTAHUMETPUHU U METOJIbI UX
peuieHus

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
TUTAHUMETPUHU U METOJIbI UX
pelieHus

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepeOMETPUH

[ToBTOpeHue, 0600mEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepeOMETPUH

[ToBTOpeHmE, 0600IIEHNE U

but6mmoreka [IOK
https://m.edsoo.ru/078cd184

bubnuoreka [{OK
https://m.edsoo.ru/7491efe0

bu6anoreka LIOK
https://m.edsoo.ru/4dffda97

but6mmorekxa [IOK
https://m.edsoo.ru/74b2ad91
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66

67

68

cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

[ToBTOpeHME, 0000IIEHNE U
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUH

HroroBas koHTpoIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTeMaTH3alMsl 3HAHUI
[ToBTOpeHUE, 0600IICHNE 1
cHUCTEMaTHU3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bubmnoreka IIOK
https://m.edsoo.ru/f465d10e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

I'eomerpus

OmnepupoBarh MOHATUSMH: TOUKA, MPSMasi, INIOCKOCTh

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEIACTBHUS U3 HUX IMPH PEIICHUH
reOMETPUUYECKUX 3a7a4

OnepupoBarh MOHATHSAMH: TNapalieIbHOCTh U MEPHEHAUKYISIPHOCTh
HPSIMBIX U IJIOCKOCTEMN

KnaccuduupoBars B3auMHOE pacIoNoXEeHUE MPSIMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE

OmnepupoBath MOHITUSMH: JBYTPAHHBIA YTOJI, TPAHU JBYIPAaHHOTO YTIIIa,
peOpo ABYrpaHHOIO yria, TMHEWHBIH yrojl ABYIrpaHHOTO yria, rpaaycHast
Mepa JIBYTPaHHOTO yTiia

OmnepupoBarh MOHSATUSIMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'PaHHHUK
Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, MpHU3Ma,
MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)

KnaccuduimpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS IS
Kkinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBL,
napaiesIenune bl)

OmnepupoBatb HOHATHSIMHU: ceKyIas IJIOCKOCTB, ceueHue
MHOTOTPaHHHKOB

OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
WCTIONB3Ysl METOJ CIIEJIOB

CTpouTh cedeHUST MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BHJI CBEpPXY, COOKY, CHU3Y

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH [0 00pasiam
WIA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYMCIICHUE
pacCTOSAHUN MEXAY IBYMSI TOUKAMH, OT TOYKH [0 IMPSAMOM, OT TOYKHU 10

IINIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIpH
PEIICHUNU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYMCIICHHE YIJIOB
MCXKAY CKPCIIHUBAIOIMIMMUCA IIPAMBIMH, MCKIY Hp?[MOfI n IINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

Bbruucnare 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ NpUMEHEHUEM (GOpPMYJl, BBIYUCISATh COOTHOIICHUS
MEXy IUTOIIASIMU IIOBEPXHOCTEH, o0bEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

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

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NpPEJCTABICHHYIO Ha

YepTekKax U pUCYHKax

[IpumensaTs reomerpuueckue (BaxkThl JJi PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOIbKO WIAaroB pPELICHUs, €CIH YCIOBHUS

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoJac nu

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATH MONTyuYeHHbIE 3HAaHHUS Ha IPAKTUKE: aHATM3UPOBAThH pPeajbHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTUPOBAaTh pealbHble CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHU U
TeopeM, armapara ajredpsl, pemarh NpakTUYeCKUe 3a/1a4uk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

['eomeTpus

OnepupoBaTh NOHATHAMU: LUIMHIPUYECKasi IOBEPXHOCTh, 00pa3yromiye
LWIMHJPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKAs IOBEPXHOCTb,
oOpa3yroliMe  KOHHUYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh

Pacrnio3HaBath Tena BpaleHus (LHIMHAP, KOHYC, cdepa u 1map)
OOBACHATH CIIOCOOBI OJTYYSHUSI TEJI BPALLICHUS

KnaccugunupoBars B3auMHOE paciookeHne cepsl U MIOCKOCTH
OnepupoBaTh MNOHATHSAMU: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTA, LIApOBOMl CJIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJ10s, LIAPOBON CEKTOP

Bbruucnate 00bEMBI M IUIOIIAJM IOBEPXHOCTEH TeNn BpalleHMS,
FEOMETPUUECKUX TeJl C MPUMEHEHHEM PopMyIT

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIN TEJI0
BpallleHUs

BblUMCIATE COOTHOIIEHHS MEXAY IUIOMAAsAMHM IOBEPXHOCTEH H
00BbéMamMu OJOOHBIX Tell

N300paxaTrh n3ydaemble QUIYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUJA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpallleHUs

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTH HH(MOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MIPEJICTaBICHHYI0 Ha
4epTekKax U pUCyHKax

[TpumensTh TeomMeTpuueckue (akThl IS PELUICHHUS CTEPEOMETPHUECKUX

3aaa4, HOpcArnojiararonmmx HECKOJIBKO IIaroB pemicHUus, €CJIU YCIOBUA

MPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BEIOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUSI BEKTOpa HAa YHCIIO, OOBSACHATh, KAKUMU CBOMCTBAMHU OHH
o0J1aaroT

HpI/IMeHHTB IIPpaBUJIO MapaJuICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

OnepupoBaTh MOHATUAMU: ACKApTOBBI KOOPIMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKaJsIpHOE IIPOU3BEICHUE BEKTOpPOB,
KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI

Haxomuts CymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HAa YMCIIO, YroJl
MEXy BEKTOPaMH, CKAIIPHOE IPOU3BEACHUE, PACKIIAAbIBATh BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3azaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
Pemare npocreiiline reoMeTpu4ecKHe 3aJaud  Ha I[IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemarp 3agauM Ha [10Ka3aTe€abCTBO MAaTEMATUYECKUX OTHOIICHHUH H
HaXO0XXJCHUE T€OMETPHUECKUX BEJIMYMH IO 00paslaM WM ajJropurMmam,
IIPUMEHSAST ~ W3BECTHBIE  METOABl IIPU  PEIICHUMM  CTaHAAPTHBIX
MaTeMaTU4YeCKUX 3a/1a4

[IpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATh TOJNIy4eHHBIE 3HAaHHUA Ha IPaKTUKE: AaHAJIU3UPOBATH
peanbHbIE CHUTyallud W NPHUMEHSATh HM3YYECHHBIC IIOHATUS B IIpoliecce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJICJINPOBATh PEAJbHBIE CUTyallMU Ha S3BIKE T€OMETPHUM, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a41, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEJINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSCHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKarOLIUecs,
napajulefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJ MEXKIYy TMpPSMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapauiebHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
miockocteit. [Ipocrteitmme mpocTpaHcTBeHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

[lepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IpsMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapAJIIENIbHBIE U IEPIIEHAUKYIISIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHANKYJIAPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NPSAMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (PUIypbl Ha TUIOCKOCTh. [leprneHauKynsspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  Iulockocte. Teopema o  Tpéx
NEPIEHIUKYIIpax

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeIICIIUIIE
u ero cBorctia. [Iupamuaa: N-yrospHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MHUPaMM/JIbl, NPaBUIbHAs U yCeUEHHAs MUpaMUJa.

DJIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIpaHHUKH: IIOHATHUE



7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS MUPaMUAA U MPAaBUWIBHBINA TeTpasap, KyO. IlpeacraBienue
O MPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U ukocadapyrue CeuyeHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH. DJIEMEHTBI CHUMMETPUH B MMPAMUJIAX, NApaUICICIUIIEIaX, IPABUIBHBIX

MHOI'OIrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH NPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXTY IUIOMIAIMH TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

I'eomerpus

]_II/IJ'II/IHI[pI/I‘-ICCKaH MMOBECPXHOCTD, o6pa3yfoume I_[I/IHI/IH,Z[pI/I‘{eCKOP’I MMOBEPXHOCTHU, OCb
IIPIJIHH)IpI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyrouiue u

BBICOTA, OCHOBAHMS M OOKOBas TOBEPXHOCTh

Cdepa u 1mmmap: meHtp, paanyc, AMaMmeTp, IO MOBEPXHOCTH cheprl. Bzanmuoe
pacmojioxkeHue cepbl U IIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, TUIoNaab
cepsl

N3o006paxkeHne Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka muIuHApa U KOHyca
KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN
okono chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UM TEJIO0 BpallleHUs

[Tonstue 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapaijienenunena M cieactsus u3 He€. OObEM UMIMHIpA,

koHyca. O0bEM mapa u rionaab chepl
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6.8

6.9

6.10

[Tomobuple Tema B mpocTtpaHcTBE. COOTHONIICHUS  MEXKIY — IUIOIIAISIMHU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeIl

Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY), CEUEHHUS 1I1apa

Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha yHcio. Pa3iiokeHue BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemieHune 3ajmad,  CBA3aHHBIX €

IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU

[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitine 3agaun B KOOpAWHATaXx. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenne YrJIOB MCXKAY HNPAMBIMU M ILIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU PpCIICHUU I'COMCTPHICCKUX 3a1a4



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

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHUeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKACHHUS [pU PEIICHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs pealbHbIX IMPOLECCOB U ABJICHUN U IPU PELICHUH
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONEepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMU: HATypajlbHOE YHUCIO, €0 YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJBHOTO YHCIA, OCTATOK IO MOAYJI0, PALMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IIEJIBIX,
pallOHaJIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKW JIETMMOCTH, HAaUMEHBbIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO €
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M Jorapudpmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,



apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas porpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M0CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpumia 2x2 u  3X3, ompenenuTesls MaTpULbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OnepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMM: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (PYHKIIMS, aCUMITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh MPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHME HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUs (QYHKIH,
HaXOJUTh HaMOOJbIIME M HAUMEHbIIME 3HAUYEHUS (QYHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; NPUMEHATh MPOU3BOAHYIO MU HAXOXKAECHUS HAWIy4dlIEro

pE€miCHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIbHO-DKOHOMHUYCCKHUX H



bU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKUIMSA, KOMIO3UIMSA (YHKUWH, JUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, panoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKLIWH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rpadukm QyHKOMA UIs
pelleHys] ypaBHEHUH, HEpaBeHCTB U 3a/1a4 ¢ apaMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEJOBAThb IOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeIuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, TMPEACTABIECHHYI0O B TaliHIax, Ha
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUarpaMM;
UCCIIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux METOJOB M  DJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAOJIOAGHUS C TOMOUIBIO JHarpaMm

paccerBaHMs U JTUHEUHOU perpeccun
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YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYy4YaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHas BEJTUYMHA, paCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (DYHKUMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IMIOKa3aTEJIbHOTO U HOPMAJIBHOTO paCIpeeIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud s
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE TPUBOIUTH MPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS 7S PeLICHHS 3a7aY;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroul,
JBYTpaHHBIA yroji, TPEXTPaHHbBIM YroJsl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IIPH
pellleHnn 3a1a4 U3ydeHHble (aKTbl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN

YMeHue onepupoBaTh MOHATUSIMH: ILIOMAAL (GUTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, mnpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMHUJIBI, TMPHU3MBI, KOHYyca, IMIMHApA, 00BEM Kyba,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,



11

12

13

KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHYCa W LWIMHIpA,
[apajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHBHO
bopMyIupoBaTh OMNpeesieHns n3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBAaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kilaccudukanuo Quryp 1o
Pa3MYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS
IpH PEIICHUU 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IJIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIA[b, OO0BEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYIIBI M METONbI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO MapaijiesienuIea, MUPaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

10JI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPJIMHATBI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCJIO, Pa3iokKEeHHE BeKTopa Mo Oas3ucy,
CKAJIIPHOE IIPOU3BEIECHUE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXAY
BEKTOPAaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIA M KOOPAUHATHBIN METOJ
JUIs pelleHHs TeOMETPUYEeCKMX 3ajad W 3ajad JApPYruxX Y4eOHbIX
IIPEAMETOB

YMeHue BbIOUMpaTh MOIXOMSAIIMN METON Ui pelIeHHus 3a/lauu;
MOHMMAaHWE 3HAYMMOCTH MaTEeMaTHMKH B HW3YYEHHUU TMPUPOIHBIX U
OOIIIECTBEHHBIX MMPOLECCOB M  SBICHHWH; YMEHHE pPAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH



NpUMEPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTEeMaTU4YeCKON HayKu



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

Kon
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Hucna v BBIYUCICHUS
Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

PaHI/IOHaHBHI)Ie ypcina. OOBIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I, IIPOLCHTHI,

0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

Apudmerndeckuii KOpeHb HaTypalbHOU creneHu. JleiicTBus ¢ apudmMeTHIecKuMu

KOPHAMU HaTypaJleoﬁ CTCIICHHU

CrerneHb ¢ OCJIBIM ITOKA3aTCIICEM. CreneHs ¢ PadrOHAJIbHBIM ITIOKA3aTCIICM. CBolicTBa

CTCIICHU

CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApKTaHTeHC YHCIOBOTO apryMeHTa
Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI

JeiicTBuTenpHble uyncia. ApupMETHUECKHE ONepamud ¢ JeHCTBUTENbHBIMU
yrcinamu. [IpubnnxEHHble BIYUCIECHUS, PaBUiIa OKPYIJIEHUS, IPUKUKA U OI[CHKA

pe3ynbTaTa BEIYUCICHUN

[IpeoOpazoBanue BeIpaKeHUN

KommuiekcHsle yncna

YpaBHEHHS 1 HEPABEHCTBA

[{enble u 1poOHO-pallOHATbHBIE YPaBHEHUS
HppannoHaiibHbIe ypaBHEHUS

TpuroHomerpudeckue ypaBHEHUs

[Toka3zarenbHbIe U TOrapuPpMUUECKHE YpaBHEHUS
Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
HppaunroHaibHbIe HEPABEHCTBA

[Toka3zarenbHbIe U JTOrapupMUUECKHE HEPABEHCTBA
TpuroHomeTpruuecKkue HEPABEHCTBA

CucTembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH

Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaennTeab MaTpUIlbl
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DOyHKINUH U TpaPUKH

OyHKIUs, cnocoObl 3amanus (GyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH

OO6nactp ompeneneHUuss W MHOXKECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
[IlpoMexXxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Hambonblnee W HauMeHbIlee 3HAYEHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIuS C HaTypaJbHBIM M LEJIbIM IMoOKa3zarerneMm. EE cBoiictBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
[TokazaTenbHas 1 gorapupmMuyeckas GyHKINH, HX CBOMCTBA U TpaduKu

Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,

HENPEPBLIBHBIX HAa OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs [TOCIEI0BATEILHOCTEN
Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia ClI0KHBIX IPOLIEHTOB
Hagana MmaTeMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (YHKIIUN

HpI/IMeHCHI/IC HpOH3BO,Z[HOfI K HCCICAOBAHUIO (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBEIL. Haxomz[eHHe HauOOJILIIECT0 ¥ HAMMEHBIIECTO 3HAUCHMS (1)YHKIII/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHokecTBa 1 JIOTMKa

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [uarpammsl Ditniepa — Benna
Jloruka

BepoaTHOCTh U cTaTHCTUKA
OmnmncarenbHas CTaTUCTUKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMBbIE U TUIOCKOCTH B POCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLECHUS



7.5 KoopauHatel 1 BEKTOPHI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eometpus. 10-11 knaccel: yaeOHHK I 001IE00pa30BaT. OpraHu3aImii: 0a30BbIi
u yriy6on. ypoau/ JI.C. Atanacsn u np. - M.: [Ipocsemenue. 2023

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

['eometpusi. 10-11 knmaccel: yueOHUK Juist 00111e00pa30BaT. OpraHu3anuii: 6a30BbIi
u yriy6:na. yposau/ JI.C. Atanacss u np. - M.: [Ipocsemienue. 2023

[Toypounoe mianupoBanue k yueOHuky Atanacsas JI.C. 10-11 knaccer

3ud b.I'. 'eomeTpus.JIunaktnueckue Mmarepuansl. 10-11 kinacc: 6a30Bbii 1
npodun. ypoBuu/b.I'.3ud - 11-e uzn. - M.: [Ipocseiienue,
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru/

bu6moreka L{OK - https://m.edsoo.ru

AKnacc — mudposast oOpazoBaTenbHas mwiatGopma st MIKOJIbHUKOB,
CTYJCHTOB, YUUTEIICU U POIUTEIICH.

VYuun.py — oOpazoBarenbHas OHJIaH-TIIaTGOpMa ISl IIKOJIBHUKOB, UX
POAUTEIIEH U YUUTEIIE

Pemy EI'D sdamgia.ru
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