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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuarommxcs 10 —11 xmaccoB paspabotaHa ©Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAApTa CPEAHET0 O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMWI, NPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, WU TPATUIUA POCCUUCKOr0 0oOpa3oBaHUS.
Peanuzauusi mporpaMMbl 00€CIIeYMBAET OBJIA/ICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMU OCHOBY JJISI CaMOpPA3BUTHUSl M HENPEPHIBHOIO 0O0pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH, ydeOHOTO Kypca TEOMETpPHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOyCJIOBJICHA MPAKTHYCCKOW 3HAYMMOCTBIO METAIPEAMETHBIX U
IPEAMETHBIX PE3YJIbTAaTOB OOYYCHHS TC€OMETPUU B HAIPABJICHUH JTMYHOCTHOTO
pa3BUTHS OOydYaroImMXcs, (OpPMHPOBaHUA (YHKIIMOHAILHON MaTeMaTHUCCKOM
I'PaMOTHOCTH, U3YYCHHS IPYTUX yUYeOHBIX JUCIMIUIMH. PazBuTHe y 00ydaromuxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYECKHUX
aOCTpaKIMiA, COOTHOIICHHHM PEaJbHOTO M HJCAIBHOT0, XapaKTepe OTPaKCHHS
MaTEeMaTHYSCKON HayKOU SIBJICHHUI 1 IMPOIICCCOB PEAIbBHOI0 MUPa, MECTE TCOMETPUHU
B CHCTEME HayK W POJIM MaTEMaTHYECKOTO MOJICTUPOBAHKS B HAYYHOM TTO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS YUAIINXCS, a
TaKKe KavyeCTB MBIIIICHNS, HEOOXOAUMBIX JUIS aJalTallii B COBPEMEHHOM
00IIIeCTBE.

['eomeTpus sBIsETCS OJHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, Tak Kak OOECIEeYMBACT BO3MOXXHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTapPHOU.

Jlornyeckoe MbIUieHHEe, (GOPMUPYEMOE TPH H3YYCHHH OOyJarOIIMMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U TTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI¢ pCUICHUS TEOMETPUYECKUX 3ajJad, YMCHHE BBIABUTATh M OIPOBEPraTh
THIIOTE3bI HEIOCPEICTBCHHO HCIIONB3YIOTCS TMPU PEIICHWH 3aJa4 ©CTECTBCHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX MEATENIbHOCTH ueioBeka. OpueHTalds 4YejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIIOBHE €ro COIMANIbHOrO ObITHS, (opma
OTPaXEHUSI OKPYIKAIOMIET0 MHpA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTHBHOTO
npeoOpa3oBaHus  JACHCTBHTEIBHOCTH.  OmepupoBaHHE  MNPOCTPAHCTBEHHBIMU
oOpaszamu 00beIUHSICT pa3HbIC BUIBI YUeOHON U TPYAOBOM JICATCIIBHOCTH, SBIISICTCS



OTHAUM u3 TPpOo(decCHOHATHLHO BAXKHBIX KauyecTB, IMOATOMY akTyajdbHa 3ajada
dbopmupoBaHus y  oOydYarOmMXcs  MPOCTPAHCTBEHHOTO  MBILIUICHUS — Kak
Pa3HOBHUJIHOCTU OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIBHOCTH [10 MHOTUM HAaIIPaBJICHUSIM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OyueHus — 001meoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOy4aromuxcs 4yepe3 o0ecrnedyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMaTHYECKUX TE€OMETPUYECKUX 3HAHUM U  JEUCTBUM, CHelUpUIHBIX
F€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBLHOCTAM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIIOJIb30BaHUEM T€OMETPHUU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE MIpeJHAa3HAYeHa JIsd
OOy4YaromuXcs CpeHel IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YPOBHE OCHOBHOIO 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupuKoil TeOMETPUH U HEOOXOAUMbIE ISl KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOXHOCTh U3yUUTh TEOMETPHIO OoJiee rTy0oKo, eciu
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

JlocTkeHHe Lenu OCBOEHHSI MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3ajad. IlpuopuTeTHbIMM 3aJadamMM  OCBOEHHsA  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBIISIIOTCS:

e (opmMupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHUE MpeACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIIEHUS KaK
O BROXHEUIUX MATEeMATHMYECKUX MOJEISAX, MO3BOJIAIONIMX OMHCHIBATH U
M3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMEHHs pacro3HaBaTb Ha YepTekax, MOJEISIX U B
pealbHOM MHPE MHOTOI'PAHHHUKY U TeJla BpalleHUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMU TMOHSTHSIMU O
MHOTOI'PAaHHHUKAX M TeJaX BPAILLEHUs U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEUIeHUs]  OCHOBHBIX  THUIOB  3aj]ay;
dbopMupoBaHHE YMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCy’>kKJeHUsT B XOJIE€ pEUICHUS CTEPEOMETPHUECKUX 3aJad M 3aaad C
MPAKTUYECKUM COJIEP’KaHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKAX YMEHHUH, KPUTUIHOCTH
MBIIIIJICHUS;



o (opmupoBanue GyHKIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPHUH:
yMEHHUE PACIO3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX JKU3HEHHBIX CUTyalUsX U IPU U3yYEHUU
APYTUX  y4eOHBIX  TPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEM, POPMYyIHMPOBATh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
IF€OMETPUYECKAE MOJCIHM, IPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKUU
anmapar I pelleHus MIPAKTUKO-OPHUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTETPHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUH B HA4YaJIE €r0 U3y4YEHUs 3a1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKAaHNE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K JaIbHEUIIEMY
W3YUYEHHIO ITPEAMETA.

[Tpennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
[IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUU Y
ydalmxcs B Kypce CTepeoOMETpUN IPOBOAMUTCS 3a CUET PELICHHUsI 3a7a4 Ha CO3/JaHHE
IIPOCTPAHCTBEHHBIX O0pa3oB M 3aJa4y HAa OINEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oopazamu. Co3manue oOpa3a TPOBOIUTCA C OMOPOM HA HATJIAIHOCTH, a
OlepupoBaHUe 00Pa30M — B YCIOBHUSAX OTBJICUEHUS OT HATJISAIHOCTH, MBICIECHHOTO
W3MEHEHHUSI €70 UCXOJAHOTO COJIEP/KAHMUS.

OcHoBHBIE cozeprKarenbHble TMHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B POCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacnpesensercs He TOJIBKO M0 CoAepKaTeIbHbIM JIMHUSM, HO U 10 ToJjaM 00y4eHHUsI
Ha YPOBHE CpEIHET0 001Iero o0pa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pPE3yJbTaTam
OCBOEHHUsI paboueil mporpamMmbl, pachpefeNéHHBIM 10 TroJaM OO0y4YeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATENbHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0Yy4YarolUXCs, paclIupss |
yrayOssist e€, o0pa3ysi MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomeTpuun oTBOAMTCS 2 yaca B Henenmo B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
[apajuleJbHble M CKpeuuBaromuecs npsMsie. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMAPAJUIENbHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAYy MNPsIMBIMH B IIPOCTPAHCTBE.
[TapayeTbHOCTB INIOCKOCTEN: MapajliesIbHbIE INIOCKOCTH; CBOMCTBA MMAPAJUICIIBHBIX
miockoctel. [IpocTeiimye npocTpaHCTBEHHbIE (DUTYphl HA MIIOCKOCTHU: TETPa’p,
Ky0, mapasuiesienuIe];; HIOCTPOEHUE CEUCHHM.

[leprieHIUKYIJISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
[IPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH IIPSAMOM M IUIOCKOCTH, TeOpemMa O NPsAMOU
MEPIIEHAUKYJIIPHON IINIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YIOJl MEXAY IPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  Yroji, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 TIJIOCKOCTH, TPOEKITUS (PUTYPHI HA TUIOCKOCTh. [leprneHIuKyIIpHOCTD
TUIOCKOCTEMN: MPU3HAK MEPINECHAUKYJISPHOCTH IBYX IJIOCKOCTEW. Teopema 0 TpEX
NEPIECHINKYJISIPAX.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsIMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuleJIienunes; U ero corcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMU/IBI; OOKOBAs M TIOJTHAS TOBEPXHOCTH MUPAMUJIBL; PABUIIbHAS U
yceyéHHasg nHupamMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHHMKA; MpPAaBUJIbHAS MpPU3MaA U
NpaBWJIbHAS NWPAaMHA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUJIbHBIN
TeTpa’p; KyO. IlpencraBieHne O mpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’p,
nozexa’ip ¥ ukocasap. Ceuenust Ipu3Mbl M MUPAMHUJIBL.

CummeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IIJIOCKOCTHU. DJIEMEHTHI CHMMETPHUH B TIMPAMUIAX, TAPAIIIETETTUIIEIAX, TPABUIIBHBIX
MHOT'OTPaHHHKAX.



Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEéOpa, JuaroHajd, YIJIbL.
[Tnomane OOKOBOM NOBEPXHOCTHM M IOJHOM IOBEPXHOCTU MPSIMONH IPU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MPsAMOU npu3Msbl. [1no1mans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW NHpPaMUJbI, TEOpEMa O
Iomaau yceu€unoi nupamusl. [loustue 06 06péme. OOBEM MupamMuabl, IPU3MBIL.

[Tonobubie Tema B mnpoctpaHcTBe. (COOTHOIICHHS MEXIy IUIOUIAASIMU
HOBEpXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

11 KIIACC

Tena Bpamenus

[nnuHapuyeckas ITIOBEPXHOCTB, oOpa3ytouue HUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: oOcCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasymolias M OChb, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOoCcTU. KOoHyC: OcHOBaHME U BepIIMHA, 00pa3yromias
Y OCh; IJIOIIA (b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yIonme
¥ BBICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b MOBEPXHOCTU CREpHI.
B3auMHoe pacrnionoxenue chepbl U IUNIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI0IAIb CEpPhI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka numuHIpa U KOHyCa.

KomOunaruu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJi0 cepsl; chepa, BucaHHAsI B MHOTOTPAHHUK, WJIU TEJIO BPAILICHHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEMeE
NpsSIMOYTOJILHOIO Tapajuienenunena U ciaeAcTBus u3 He€. OObEM UMIMHIPA,
koHyca. O0BEM 1Iapa 1 iomaas chephl.

[Tono6ubeie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TOJI0OHBIX TEJL.

Ceuenus HHIMHPA (MapaJJIEIBLHO U MIEPIICHIUKYJISIPHO OCH), CEYEHUS KOHYCa
(mapayieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIMHY ), CEUEHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocT U B npocTtpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4ucio. Pa3znokeHne BeKTopa mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JACUCTBUU ¢ BekTopamu. [IpsisMmoyrosibHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopnuuatel BekTopa. [lpocreiimue 3amgaud B
KOOpJIMHATax. YTol MexJay Bekropamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brrurcnenue yrioB Mexay NPsMbIMHA M IUIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METOJI IIPU PELICHUU I'€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOTrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnuranme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOT'O WIEHA POCCHUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
nporeAyp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCHUICKONW MaTEMAaTUKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTHYECKOTO TOBEIACHMUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAyLIETO.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIHOYash ACTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKAeHUN; BOCIPUUMUYNUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MATEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro o0pasa >KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJisipHast PU3nyecKasi akTUBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JCATEIHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKESHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U peain30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEILICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HANpPaBJICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYypbl, MMOHUMAHUEM BIUSHUS
COIIMATbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIbHOU
Cpellbl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa HSKOJOTHUYECKHX MpodseM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM I pelieHus 3aaad B
00J1aCTU OKpY>Karolel Cpe/ibl, INIAHUPOBAHUS TTOCTYITKOB U OIEHKH UX BO3MOXKHBIX
MOCTIEICTBUI [T OKPYKAIOILIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH W  OOIIECTBEHHOM  MpaKTUKH, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesTeTbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH IJi1 Pa3BUTHUS IUBWIM3ALUU;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO NI€ATeNbHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanvuvie  nosmasamenwvhvle  Oelicmsusi,  0becneyusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUalowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpUMeHeHue  JO2UYECKUX,
ucce008amenbCKux onepayull, ymenuli pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue 1ecTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTpENeNICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OPMYJIHPOBATH W  MOPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIC, YAaCTHBIE W OOIIWE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;
npeiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,



e Jl€JIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKJAEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHIO,
MPUBOJUTh MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BBIOMpaTh CcHOCOO pemieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBare/ibCKue 1eiCTBUS:

e HCHOJIB30BAaTh BOINPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUne, MpodiIemy,
yCTaHaBJIMBaThb HMCKOMOE€ M  JaHHOe, (OpMHUpOBaThH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIJITAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
o0beKTa, SBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00bEeKTaMHU, SABJICHUSMH, MPOILECCAMU;

e  CaMOCTOSITEIBHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO HAOIONEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3UPOBATH BO3MOKHOE pa3BUTHE IMPOIECCa, a TaKXKE BBIJIBUIaTh
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmeii:

e BBIABIATH JePUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIIPOC U JIJI PELICHUS 33]]a4U;

e BbpIOMpaTh HWHPOPMAIMIO W3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH UH(OOPMALIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATH IpauuecKH;

e OIICHUBATH HaJIEKHOCTh uHopManu o CaMOCTOSITEIILHO
c(hopMyJIHUPOBAaHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAmMueHvle  Oelicmsus,  0becnedugarom

ChOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oobmenne:

e BOCHPUHUMATH U (POPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMU
U 1eJIsIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMMCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOJy PELICHHUS
3aJja4i, KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBbI, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALICIICHHBIE HA IIOUCK
pELICHMsI; COIOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiora, oOHapyXHBaTh pa3iMyMe U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  OKCIEpPUMEHTa,
HCCJIEI0BAHMSI, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh (POPMAT BHICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh U UCII0JIb30BATh MPEUMYILECTBA KOMAHIHOM U MHUBUYaJIbHOU
paboThl MpHU pelieHuH Y4eOHbIX 3ajlay; MPUHHUMATH 1Edb COBMECTHOM
NESTENbHOCTH, IUIAHUPOBATH  OPraHM3alMI0 COBMECTHOM  paboThl,
pacnpenensith BHUIb paboOT, JOrOBApUBATHCS, OOCYXIaThb MpOIEcC H
pe3ysbTaT padoThl; 0000I1aTh MHEHUS! HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBIIOJHATH CBOI 4YacTh paOOThl U
KOOPJIMHUPOBATh CBOU IEUCTBHUS C APYTUMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyrisamuensle oeticmeaus, obecneuusarom Gopmuposanue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEILIEHUS 3aJ]a4i, BEIOUPaTh CIIOCO0 pelIeHHs
C YYETOM HUMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yU4ETOM HOBOI
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU TO3HABaTEIbHOM pedaeKcuH KaK OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIEcca U pe3yibTara
peleHns MaTEMaTUIECKOM 3a/1auu;

MIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
MIPUYUHBI TOCTHKEHHS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATHBI
10 KVIACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATP aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduurpoBaTte B3aMMHOE pPACHOJIOKEHHE MNPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPaHHBIA yroj, TpaHd ABYTPAaHHOIO YrIJa,
pebpo IBYIPaHHOTO YTIJia; JUHEHHBIM Yroyl JBYIpaHHOIO YIJIa; rpajycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIbIMI
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIMpaMMa; IMPU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccuduurpoBate ~ MHONOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUId
KJacCU(pUKAuU (BBITYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; IpPaBUIIbHbBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJljIesICUe bl ).

OnepupoBatTh MOHATUSAMHU: CEKYIIAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSICHATH IPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIOIb3YS METO/ CIE0B.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJE€AOB, BBIIOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYMH MO 00pa3iiaM WiH
QITOPUTMaM, TPUMEHSSI W3BECTHBIE AHATUTUYECKUE METOAbl MpU PEIICHUH
CTaH/JAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKH JO NpSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYUH MO 00pasiiaM WiH
QITOPUTMaM, TPUMEHSSI M3BECTHbIE AHATUTUYECKUE METOAbl MpU PEILICHUH
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYKMCIECHHE YIVIOB  MEXIYy
CKPEIIMBAIOIIUMHUCA MNPAMBIMHA, MEXKIAYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Boruncisars 00bEMBI M TUIOHIAAN TOBEPXHOCTEM MHOTOIPAHHHMKOB (MpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIYUCIISITh COOTHOIICHHS MEKTY TUIOIIA MU
NOBEpXHOCTEHN, 00bEMaMU TOTOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE;, LUEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHaTh reomeTpuueckue GakThl AJs PEIICHUS CTEPEOMETPUUECKUX 3a/1a4,
IIPEATOIAraoINX HECKOJIBKO IIaroB PEIIEHUs, €CJIH YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B IBHOU (hopme.

[IppuMeHATP MpoOCTEHIINME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOAMTE IpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh TMOJMYYECHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATUS B IPOLECCE IIOMCKA PEIICHMS
MaTeMaTHU4ecku CGHOPMYJIUPOBAHHON TMPOOJIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha A3BIKE TIE€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TeopeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHJpPHUYECKas IOBEPXHOCTb, 0O0pa3yrolue
HUIMHAPUYECKON MTOBEPXHOCTH; IMIIMHIP; KOHUYECKas IOBEPXHOCTh, 00pa3yIonme
KOHMYECKOW TOBEPXHOCTH, KOHYC; ChepuUuecKas MOBEPXHOCTb.

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

OOBSICHATH CLIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacronoxenne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHHE LIAPOBOIO CIOS, BHICOTA IIAPOBOIO CJIOS;
11apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAMM  TIOBEPXHOCTEH  Ted  BpalleHHs,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIJI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B CPEpy ¥ ONMUCAHHBIHI
okoJio cepsr; chepa, BiucaHHas B MHOTOTPAHHHK HITH TEJIO BPAICHHSI.

BbMuCasT COOTHOIICHHS] MEXIY TUIOMAASIMHI TMOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TEJL.

N300pakath u3ydaemble (GUTYpBl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) MIIOCKHUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.



W3BnekaTh, HWHTEPIPETHPOBATH H MPeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpejCcTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BpINOJNHATE JIEUCTBHUSL CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHU 00JIaIaIOT.

[IpuMeHATh TpaBUIIO NapaJUICIEINIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxoanTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXIY
BEKTOpPAMH, CKaJSPHOE TMPOU3BEIAEHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[TpumensTh reomeTpuueckue (HakThl 7151 PEHICHHS CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIATAIOIINX HECKOIBKO IIarOB PEILICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3a1a4d Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHHM H
HaXO0XXJICHUE T€OMETPUYECKUX BEJIUYHUH 10 00pa3liaM WiIu ajJropuTMaM, MpUMeHss
M3BECTHBIE METOJIBI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMaTUYECKUX 3a7a4.

[IpumeHaTs mpocTedmMe NpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3aaY.

[IpuBOoAUTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MONYyYEHHbIC 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE NOHATUS B TMPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecKu CHOpMyIHPOBAHHON TPOOIEMBI, MOJEIUPOBATh pPEabHbBIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHIATHI U TEOpeM, anmnapara aareOpsl; pemaTh
MPAKTUYECKUE 3a/1a41, CB3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BETUYHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NPOrpamMMbl
1 BBenenue B crepeoMeTpuio
[Ipsimble ¥ TIIOCKOCTH B POCTPAHCTBE.

[TapamienbHOCTE NPSIMBIX U IJIOCKOCTEN

[eprieHAUKYIPHOCTD NPSAMBIX U

IJI0CKOCTEN
4 VYTiIbI MEXIy PSIMBIMH M TUIOCKOCTSIMU
5 MHororpanHuKu
6 OO0BEMBI MHOTOTPaHHUKOB
7 [ToBTOpEHUe: cedeHus, paCCTOSHHS U YTIIbI

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

68

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo0.ru/1c209e37

bu6nuoreka [JOK
https://m.edsoo.ru/1c209e37
but6mmoreka [JOK
https://m.edsoo.ru/1c209e37

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

but6mmoreka [JOK
https://m.edsoo0.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo0.ru/1c209e37

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



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

11 KUIACC

4

HanmeHnoBaHue pa3/ieiioB U TeM
NporpamMMel

Ne i/

Tena Bpamenus

OO0OBEMBI TEN

BeKTOpBI H KOOpPAHWHATHI B ITPOCTPAHCTBE

[ToBTOpeHue, 06061IeHNE,
CHCTEMAaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuecTBO 4acoB

Konrpoabnsie IIpakTHyeckue
Bcero

padoTsbI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

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

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

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



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne T
o/ eMa ypoka Beero KounTtposabnbie

padoThI

OCHOBHBIE MOHATUS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna

1 1300paKeHUs Ha PUCYHKaX: 1
n300pakeHus MI0CKOCTEH,
napajvieNbHBIX MPSAMBIX (OTPE3KOB),
CepeUHBI OTPE3KA

[TonsaTHA: nepecekaromumecs
2 IUIOCKOCTH, MEPECEKAIOIIHECs 1
npsiMast ¥ THIOCKOCTh
ITonsTHA: nepecekarommecs
3 TJIOCKOCTH, TTePECEKAONITUECS 1
npsiMast ¥ TWIOCKOCTh
3HAKOMCTBO C MHOTOI'DaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha

PHUCYHKaX, Ha MPOEKITMOHHBIX 1
gyeprexax
HavanbHbie cBenieHUs 0 KyOe u

S) [ApaMue, UX pa3BEPTKU U MOJIEIIH. 1

CeueHust MHOTOI'paHHUKOB

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/aecc77cd

bu6mmorexa [JOK
https://m.edsoo.ru/2d8a9c99

bubmuoreka [JOK
https://m.edsoo.ru/db685e73

bubmuoreka [{OK
https://m.edsoo0.ru/a63959d

bubmuoreka [{OK
https://m.edsoo.ru/b30dff38



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

10

11

12

HavanbHbie cBeieHus o kyoe u
upamuie, X pa3BEPTKU U MOJCIIH.
CeueHust MHOTOTPAaHHUKOB

IlousiTe 06 aKCHOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

INousarne 06 aKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

[Nousarre 006 aKCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

INoustre 00 aKCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

B3anMHoe pacnioniokeHue NpsMbIX B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuleNIbHbIE U CKPEIHBAIOIINECS
npsiMble

[TapannenbHOCTh NPSIMBIX U
IJTIOCKOCTEN B IMTPOCTPAHCTBE:
MapajyieabHbIE MPSMbIEC B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTh
TPEX OPSMBIX

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

bu6mmorexa [JOK
https://m.edsoo.ru/Occ5c4fe

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

bu6mmoreka [JOK
https://m.edso0.ru/65c6b106

bu6mmoreka [JOK
https://m.edsoo.ru/258fc245

bu6mmorexa [JOK
https://m.edsoo.ru/1a2520f6

bubmuoreka [{OK
https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

13

14

15

16

17

18

19

20

21

22

23

ITapanineabHOCTh MPSIMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
[TapamiensHOCTh IPSAMOU U
IIJIOCKOCTH

VYTIIIBI C COHANPABICHHBIMU
CTOpPOHAMH

VYron Mexay nNpsMbIMU B
IIPOCTPAHCTBE

VYros Mexay NpSMbIMU B
IIPOCTPAHCTBE

[TapamienbHOCTh INIOCKOCTEN:
napasJiesIbHble INIOCKOCTH

CaolicTBa napamieabHbIX
IIJIOCKOCTEN

[Ipocreiinne npocTpaHCTBEHHbBIE
(GuUrypsl Ha TIOCKOCTU: TETPAdP,
KyO, mapaienenumne/

[Toctpoenue ceuenuit

[Toctpoenue ceuenuit

KonrponsHas padora no Teme
"[IpsimMble U TUIOCKOCTH B
npoctpaHcTse. [lapamnensHOCTh
MPSIMBIX U IJI0CKOCTEN"

[leprieHAMKYIAPHOCTD NPSAMOU U
IJIOCKOCTH: TIEPIICHIUKYJIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

bubmnoreka LIOK
https://m.edsoo.ru/ee1d19b9

bu6mmorexa [JOK
https://m.edso00.ru/9f4071b9

bu6mmoreka [JOK
https://m.edsoo.ru/fe733862

bu6mmoreka [IOK
https://m.edso0.ru/2935a9a0

bu6mmorexa [JOK
https://m.edsoo.ru/2e18f255

bub6mmoreka [JOK
https://m.edsoo.ru/e504d656

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bubmuoreka [{OK
https://m.edso0.ru/9a0a9e56

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24

25

26

27

28

29

30

31

32

33

34

[Ipsimbie mapaienbHbIE U
MEPIEeHIUKYISIPHBIE K IJIOCKOCTH

[IpsiMble napaienbHele U
MEPIEHIUKYIISPHBIE K INIOCKOCTH

[Tpu3Hak neprneHaAuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH

[Ipu3Hak neprneHIuKyIsIpHOCTH
MPSIMOM U TIOCKOCTH

Teopema o npsamon
MEPIECHANKYISIPHOMN MJIOCKOCTH

Teopema o npsamon
NEPIEHIUKYIISIPHOM IIIOCKOCTH

Teopema o psimoit
HEePIEHINKYISIPHON MIIOCKOCTH

IlepnieHauKysp ¥ HAKJIIOHHBIE:
pPacCTOsSIHUE OT TOYKH 0 INIOCKOCTH,
paccTositHue OT MPSIMOM 10
IJIOCKOCTH

[lepnieHquKyIsp ¥ HAKIIOHHBIE:
paccTosiHuE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM 10
MIOCKOCTH

IlepnieHAUKYIISAp ¥ HAKIIOHHBIE:
PacCTOSIHUE OT TOYKHU J0 INIOCKOCTH,
paccTositHue OT NPsIMOM 10
IUIOCKOCTH

IlepnieHAUKYIISAp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH 0 IIJIOCKOCTH,

bu6morexa [JOK
https://m.edsoo.ru/0ac11c95

bu6mmoreka [JOK
https://m.edsoo.ru/ba545966

bu6mmoreka [IOK
https://m.edsoo.ru/f85bfc46

bubmnoreka LJOK
https://m.edso00.ru/79165d15

bu6mmoreka [JOK
https://m.eds00.ru/635¢5087

but6mmoreka [IOK
https://m.edsoo.ru/bd3745f8

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

bub6mmorexa [JOK
https://m.edsoo.ru/33c477d3

bu6mmoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmorexa [JOK
https://m.edsoo.ru/a5b7b8e3

bubmuoreka [{OK
https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

35

36

37

38

39

40

41

42

43

44

paccTosiHUE OT MPSIMOM 10
IJIOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSAIMOM U TUIOCKOCTBIO

JIByTpaHHBIN YIoJl, TMHEHHBIA yroil
JIBYTPAHHOI'O yTIjia

JIByrpaHHbIN yTOJ, TMHEWHBIA YIoJl
JBYT'PAHHOI'O yTIJla
[lepnieH UKy IAPHOCTD IJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEM
[lepneHIUKYISIPHOCTD MJIOCKOCTEN:
IIPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEM
[lepneHquKyASIPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM

Teopema o Tpéx nepneHAuKyIsIpax
Teopema o Tpéx nepneHAuKyIsIpax

Teopema o0 TpEx nepHeHANKYIISIPax

Konrponsnas pabora o Temam
"[lepneHIUKYISIPHOCTD NMPSAMBIX U
mIockocTeil" u "YTIbl MeX Iy
NPSAMBIMH U TJIOCKOCTAMU"

bu6mmoreka [JOK
https://m.edso00.ru/6b61b2b4

bu6mmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmnoreka LJOK
https://m.edsoo.ru/c7c777ed

bubmuoreka [JOK
https://m.edsoo.ru/ec3e2da3

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

bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bub6mmorexa [JOK
https://m.edso00.ru/9f246736

bub6mmorexa [JOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

45

46

47

48

49

50

51

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAaHHUKA

[Ipu3ma: N-yrosbHas npu3ma; rpaHu
Y OCHOBAHUS MPU3MBL; IpsIMast U
HAKJIOHHAS MTPU3MBI, OOKOBas U
IOJIHASI TOBEPXHOCTh PU3MBbI

[Tapamienenunen, OpsAMOyTrOJIbHbII
napasuJiesIeuIe]l 1 ero CBOUCTBa

[Mupamuia: N-yroapHasi MupaMuaa,
rpaHy ¥ OCHOBAHWE MTUPAMHU/IBL;
O0KOBas U MOJHAS TOBEPXHOCTh
MTUPaMUJIBI; IPaBUIIbHAS H
yced€HHasl mupamMmuia

[IpaBriIbHBIE MHOTOIPaHHUKHU:
MOHSITHE MTPaBUIIBHOTO
MHOTOTpaHHHKA; TIPaBUIIbHAS
npu3Ma U NpaBuibHasi MUPaAMUAA;
[IpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA
U MPaBWIbHBINA TETpa3ap; Kyo

[IpencraBieHue o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
JOJEKa’Ap U UKOCASIP.

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOYKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUpaMUIax,

bubmnoreka LJOK
https://m.edsoo.ru/2d24e873

bubmnoreka LJOK
https://m.edsoo.ru/b4ad63ad

bubmmorexa [JOK
https://m.edsoo.ru/8a7be683

bub6mmorexa [JOK
https://m.edsoo.ru/fblcd0a5

bu6mmorexa [JOK
https://m.edso0.ru/074c8865

bu6morexa [JOK
https://m.edsoo.ru/a0fdd5bf

bub6mmorexa [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

57

58

59

60

61

napajuieJIenune1ax, MPaBUIbHBIX
MHOT'OTpaHHHUKaX

Beluucnenue 351eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JaroHaJlu, YIJibl

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBOW OBEPXHOCTHU
MIPSAMOM TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU ITPaBUIILHOMN
MApaMU/Ibl, TEOpPEMa O IJIOMAIN
OO0KOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI

KonTponbHas padbora no teme
"MHororpaHHuku"

[TonsiTre 06 00BEME
O0BEM nupamMuIsl
O06BEM TUpaMuIBI
O06BEM TUpaMuIBI
OO6BEM TUpaMuIbI

O0BEM npu3MbI

bu6mmorexa [JOK
https://m.edsoo.ru/6cdbecef

bu6mmoreka [JOK
https://m.eds00.ru/37d84157

bu6mmoreka [JOK
https://m.edso0.ru/5603e30b

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

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

bub6mmoreka [JOK
https://m.edso0.ru/235171b3

bu6mmorexa [JOK
https://m.edsoo.ru/f47dfefd

bu6morexa [JOK
https://m.edso0.ru/79¢10312
bu6mmorexa [JOK
https://m.edsoo.ru/2faadc3f

bu6mmoreka [IOK
https://m.edso00.ru/79853608



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

62
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64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB 110

O0BEM npu3MbI

O0BEM npu3MbI

Konrponbnas pabora o Teme
"O06BEMBI MHOTOI'PaHHUKOB"

[ToBTOpenue, 06061IeHNE
CUCTeMAaTH3alMs 3HAHUH.
[Toctpoenue ceueHuii B
MHOT'OI'paHHHKE

[ToBTOpeHnue, 06061IeHNE
CHCTeMaTH3alus 3HAHUH.

Brrunciienue paccTosiHUM: MEXKITY
IBYMsI TOUKaMH, OT TOUKH J10
MPSIMOM, OT TOYKH /10 TIJIOCKOCTH,

MCKAY CKPCIIHNBAIOIIUMHUCA
MMpsAMBbIMHA

Hrorosas KOHTPOJIbHAsA pa60Ta

[ToBTOpenue, 0600IIEHNE
cucTeMaTH3alus 3HaHHUH.
Brruucnenue yrios: Mexny

CKPEITUBAIOIIUMHUCS MPSIMBIMH,
MEX/1y TIPSAMOI U MJIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKIY

IINIOCKOCTAMU

[NPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/1e053890

bu6mmoreka [IOK
https://m.edsoo.ru/482d3f51

bu6mmoreka [IOK
https://m.edsoo.ru/28a6573c

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

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

bu6moreka [IOK
https://m.edso0.ru/b9146bc0

bub6mmorexa [JOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KUIACC

napajjieabHON Uin
NEPIECHIUKYISIPHON OCH
UUAJTUHAPA)

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
[1]
Jr:;-n Tema ypoxa Bcero Kontpoabvie  Iparxrireckie fll:;:eﬂl/lﬂ 3?[()1:1[;?)§?Teenbﬂme
padoThI padoTbI pecypenI

Cdepa u mwap: ueHTp, paauyc,

JIUAMETP; TUIOLIAIb NOBEPXHOCTH 1 bubmmorexa TTOK
https://m.edso0.ru/0341bc2b

cepsr

Bsaumnoe pacnonoxenue chepsbl

Y TUIOCKOCTH; KacaTeabHas 1 bubnuorexa [JOK

TUIOCKOCTH K cdepe; TIoIaab https://m.edsoo.ru/bed12a43

cepsr

N3ob6paxenue chepsl, mapa Ha 1 bubmuorexa [JOK

mmockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2

[{unuHIprYeckas MOBEPXHOCTD,

00pa3yroIue MIIHHIPUIECKON 1 bubmmoreka [JOK

MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1

UIMHPUYECKON TTOBEPXHOCTH

[{unuHIp: ocHOBaHMS U OOKOBAS

MOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubmmorexa [JOK

ionaib O0KOBOM U MOTHOMN https://m.edso00.ru/188f6216

MOBEPXHOCTHU

N300paxeHne nuInHapa Ha

miockocTH. Pa3BépTka nuiuHpa.

Ceuenust uunuHApa (MIIOCKOCTHIO, 1 bubmmorexa [JOK

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



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

10

11

12

13

14

15

Konunyeckas moBepxXHOCTb,
o0pa3yronie KOHH4eCKOn
MMOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOU MOBEPXHOCTU

KoHnyc: ocHOBaHuE U BepIINHA,
o0pa3yromiasi U 0Cb; IO
OOKOBOM U MOJTHOW MTOBEPXHOCTH
VYceu€HHbli KOHYC: 00pa3yonme u
BBICOTA; OCHOBaHHS U OOKOBas
MOBEPXHOCTh

N300pakeHne KoHyca Ha
mIockocTh. Pa3BépTka KoHyca.
Ceuenust KoHyca (MJIOCKOCTHIO,
napasuieIbHON OCHOBAaHHMIO, U
IUIOCKOCTBIO, IPOXOASILEN uepes
BEPIIUHY )

KoMmOuHanus ten BpanieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OIACAHHBIN
oko1o cepsr; chepa, BIUCAHHAS B
MHOTOTPaHHHK WU B TEJIO
BpallICHUS

IToustre 006 00bEMe. OCHOBHEIE
CBOIicTBa 00BEMOB TEI

OO0BEM IMIAMHIpPA, KOHYCA

O06BEéM mapa u miomaas chepst

bubmnoreka LIOK
https://m.edsoo.ru/c94ba09b

bubmnoreka LJOK
https://m.edso0.ru/897dd3b2

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

bu6mmoreka [JOK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [JOK
https://m.edsoo.ru/3cefl0e5

but6mmoreka [IOK
https://m.edso0.ru/0b136158

bu6mmoreka [IOK
https://m.edsoo0.ru/26a03fb7

bu6mmoreka [IOK
https://m.edso0.ru/5513d87b

bu6mmoreka [IOK
https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

16

17

18

19

20

21

22

23

24

[TogoGHBIE TENa B MPOCTPAHCTBE.
COOTHONICHUST MEXKIY TUTOIIAISIMA
MOBEPXHOCTEH, 00bEMaMU
MOI0OHBIX TeN

KonTponbhas pabota no temam
"Tena Bpamenus" u "OO0beMbl

n

TCI

Bekrtop Ha mmockocTy U B
MIPOCTPAHCTBE

CnoxxeHue U BEIUUTAHHUC BCKTOPOB

YMHOKEHNE BEKTOPaA Ha YUCIIO

Pasnoxenune BekTopa 1o TpéM
HCKOMIIJIAaHAPHBIM BEKTOPAM.
IIpaBuno nmapamienenunena

Pemenue 3anay, CBA3aHHBIX C
IIPUMEHEHNEM IPaBUIl ACUCTBUH C
BEKTOPaMH

KoopanHatHO-BEKTOPHBIN METOT
P PELICHUU T€OMETPUUYECKHUX
3amau

[IpsamoyronbHas cuctema
KOOpJMHAT B MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3ana4yu B
KOOpAHWHAaTax

bubmnoreka LIOK
https://m.edsoo.ru/810cfleb

bubmnoreka LJOK
https://m.edsoo.ru/4a33a8ab

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [JOK
https://m.edso0.ru/5a827900

bu6mmoreka [IOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [IOK
https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

25

26

27

28

29

30

31

32

Yron Mexay BEKTOpaMH.
CkansipHoe Ipou3Be/IeHUE
BEKTOPOB

Beruucnenue yrioB Mexuay
IIPSIMBIMU U TUIOCKOCTSMHU

Konrponsnas padora no teme

"BekTophl U KOOPAUHATHI B
npocTpaHcTae”
[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3alMs 3HaHU.

OcHoBHBIE (UTYpBI, (HAKTHI,
TEOPEMBI Kypca IUIaHUMETPUH

[ToBTOpEHME, 0000IIEHNE U
CHUCTeMAaTH3aIHsI 3HAHHH.

OcHoBHBIE (UTYPBI, (HAKTHI,
TEOPEMBI Kypca IUIaHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U

CHUCTEMAaTHU3alMs 3HaHWH. 3agaqu

TUTAHUMETPHUH U METOJIBI UX
peueHus

[ToBTOpenue, 0600IIEHNE U

cUcTeEMAaTH3aIus 3HaHUN. 3a1aun

IJIAHUMETPUU U METOJIBI UX
peLeHus

[ToBTOpenme, 0600IIEHNE U
CUCTEMaTH3aIs 3HAaHUH.

OcHoBHBIE (UTYpBI, (PAKTHL,
TEOPEMBI Kypca CTepeOMEeTpUH

bubmnoreka LJOK
https://m.edsoo.ru/725effc4

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

bu6mmoreka [JOK
https://m.edsoo.ru/77c22fc5

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

bu6mmoreka [IOK
https://m.edso0.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

bu6morexa [JOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
33 HToroBast KOHTpOJIbHAsA paboTa 1 1 https://m.edsoo.rulec24dfc?

34 IToBTOpEeHME, 0000IIEHNE U bubmnoreka LJOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34 3 0


https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

I'eomerpus
OnepupoBarh NOHATUAMU: TOUKA, PsAMAasi, INIOCKOCTb

HpI/IMeH}ITB AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA U3 HUX IIPU PCIICHHUN

reoOMETPUICCKUX 3aaa4d

OHGpI/IpOBaTI) IMOHATUAMU: MAPAJUICIIBHOCTE W HNCPHCHAUKYIAPHOCTH

IPAMBIX U IUIOCKOCTEH

KJ'IaCCI/I(bI/II_[I/IpOBaTI) B3aMMHO€ PACIIOJIOKCHHUE IIPAMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJl, paHy ABYTPAHHOTO yIJIa,
peOpo ABYrpaHHOIrO yrja, JMHEHWHBIH Yroja JBYTPaHHOIO YIia,
rpajaycHas Mepa JABYTPaHHOIO yIJia

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbIH
MHOT'OTPaHHUK, 2JIEMEHTHI MHOT'OTPaHHHKA, IIPABUJIBHBIN

MHOT'OrpaHHUK

Pacno3HaBaTh OCHOBHBIE BHIBI MHOT'OI'paHHUKOB (HI/IpaMI/I,Z[a, npusmMma,

MPSIMOYTOJIbHBIN Napasuienenunen, Kyo)

KnaccupunupoBaTp MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS  JUIS
kinaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
MIPaBUJIBHBIE MHOTOTPAHHUKH, TPAMBIE M HAKIOHHBIE IPHU3MBI,

napaiesIenune bl)
OnepupoBarb  NOHATHSAMH: cexymiass  IUIOCKOCTb, ceyeHue
MHOT'OTPaHHUKOB
OOBSCHATh TPHUHLIUIBI TIOCTPOCHHUS CEYEHUH MHOTOTPAHHUKOB,

HCIIOJIb3YA MCTO/J CJICAOB



7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

CTpouTh CeYCHHsSI MHOTOIPAHHHUKOB METOJOM CJICJIOB, BBIMOIHSTH
(BI:IHOCHBIC) IIJIOCKHUC qepTech/I nu3 pI/ICYHKOB HpOCTBIX OG’béMHBIX
¢buryp: BuI cBepxy, COOKy, CHU3Y

PeHIaTI) 3aa4Y1 Ha HAXO0XKXICHUC FeOMeTpI/I‘-IeCKI/IX BCJIMYUH I10 06pa3uaM
WIA allTOPUTMaM, TPUMEHSISI U3BECTHBIC aHAIUTUYCCKUE METOJBI TIPU
pCIIICHI/II/I CTaHJIapTHBIX MAaTEMATUYCCKUX 3aaa4 HaA BBIYUCJIICHUC
pacCTOSIHUN MEXKIY ABYMS TOYKaMH, OT TOUYKH J0 MPSIMOU, OT TOUKH JI0

IIOCKOCTH, MEKAY CKPCIIUBAIOIIMMHUCA IMTPAMBIMHA

Pemate 3a1aun Ha HAXO0XKACHUE TEOMETPUUECKHUX BETMYHMH IO 00pasinam
WIH adropuTMaM, MPUMEHSS M3BECTHBIC aHATMTHYECKHE METOJbI MPH
pelIeHUU CTaHAAPTHBIX MaTeMAaTHUYECKUX 3a/1ad Ha BBIUMUCIICHUE YTIIOB
MEXIY CKPELIMBAIOIMIMMUCS NPSIMBIMH, MEXAY IPSIMON U IJIOCKOCTHIO,

MCKIY IJIOCKOCTSAMHU, IBYI'PAaHHBIX YI'JIOB

Beruncnsate 00bEMBI W IJIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnOHpamMuga) C  OpuMeHeHHeM  (HOpMys,  BBIUUCISATH
COOTHOIIEHUS MEXKTY TUIOIIAIIMU IIOBEPXHOCTEH, 00bEMaMU MOT00HBIX

MHOI'OI'PaHHUKOB

OnepupoBaTh NOHATUAMU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTyPBI

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypax, MPEICTaBICHHYIO Ha

YepTekax U pUCyHKax

HpI/IMCHHTB TCOMECTPHUICCKUC (paKTBI IJId pCHICHUA CTCPCOMCTPUICCKUX
3aaa4, MpearojJararomux HECKOJBKO IIaroB peIICHUsA, €CIU YCIOBHA

NMPUMCHCHUA 3a/IaHbI B SIBHOM (I)OpMC

HpI/IMCH}ITB HpOCTGﬁLHHC nporpaMMHBIC CpCACTBA W 3JICKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHUCTEMBI IIPpU PCIICHHUU CTCPECOMETPHUICCKUX
3aaa4

HpI/IBO,Z[I/ITB MMPUMEPBI MATEMATUYICCKUX BaKOHOMepHOCTeﬁ B IIPHUPOJC U

JKU3HH, PACIIO3HABATh MMPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

IIpuMeHATH MONy4YEHHBIE 3HAaHMWA Ha MPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallud W INPUMEHATh HU3YYEHHBIE IOHATHUS B IIPOLECCE
MOWUCKA pEeIIeHUs] MaTeMaTHYeCKH CQOPMYIMPOBAHHOW MPOOIEMBI,
MOZCJIMPOBATh peaabHbIE CUTYALMH Ha A3BbIKE TEOMETPUH, UCCIEN0BATh

MOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM I'COMCTPUICCKUX MOHATHH U



11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

TeopeM, ammapara ainreOpbl, penarh MPaKTHUYECKUE 3a]auu, CBI3aHHBIC

C HAXO0XKACHUCM I'COMCTPHUYCCKUX BCIIMYUH

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 06pa3oBaHus

I'eomerpus

OnepupoBatb HOHSATUAMU: LUMJIMHpUYECKast MIOBEPXHOCTb,
oOpasyrolye HWIMHAPUYECKONH MOBEPXHOCTH, LMIMHJIP, KOHHYECKas
MMOBEPXHOCTh, 00pa3ylole KOHUYECKOW IOBEPXHOCTH, KOHYC,
cdepuyeckas NOBEPXHOCTh

Pacnio3naBath Tesa BpaleHus (UIMHAP, KOHYC, cdepa U 1map)
OOBACHATH CLIOCOOBI ITOJTyYEHHSI TeJl BPALLCHUS

Knaccudunuposats B3auMHOE pacoyiokeHue cepbl U INIOCKOCTH
OnepupoBaTh NMOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA,
BBICOTA CEIMEHTA, IAPOBOM CJIOH, OCHOBAHUE IIAPOBOTO CJIO0S, BBICOTA
LIaPOBOTO CJI0SI, IAPOBOM CEKTOP

Boruncnate 0o0BbEMBI W IUIOIIAM IOBEPXHOCTEH TeN BpalleHus,
TeOMETPUUECKUX TeJI C MPUMEHEHUEM (popmyt

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMCAaHHBIM OKOJIO cdepbl, cpepa, BIMCAHHAS B MHOTOTPAHHUK HIIH
TEJO BpalllEHUs

BblunCIATE COOTHOLIEHHMS MEXAy IJIOMIAAIMH IOBEPXHOCTEH U
o0béMamu NOJOOHBIX Tel

N3o6paxaTh nzydaembie GUTYPHI OT PyKH U C IPUMEHEHUEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHUCYHKOB HPOCTHIX
00BEMHBIX (Uryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpAaIICHUS

W3Bnekarb, MHTEpHIPETUPOBATh U MPeoOpa30BbIBATh MH(POPMAIMIO O

OPOCTPAHCTBCHHLIX T'COMECTPHUYCCKUX (bHpraX, MNPEACTABJICHHYIO Ha

YepTekax U pUCYHKaX



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[IpumensTs reoMmerprueckue HakThl JUIsl pEIIEHUs] CTEPEOMETPHUUECKHUX
3a/1a4, MPEeArNoJiaraloiuX HECKOJBKO IIaroB PEIICHUs, €CIIH YCIOBHS

MPUMEHEHHS 33aJ]aHbl B IBHOH (popme
OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

BrInONMHATE NEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSICHITh, KAKUMU CBOWCTBAMU OHU
00JIa1aroT

[IpuMeHsTh MpaBUIIO NapajuIeICIHIeIa IPH CI0KCHHH BEKTOPOB
OnepupoBaTh MOHATHSAMH: JICKAPTOBBI KOOPJHMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yIOJI MEXKIy BEKTOpaMH, CKaJSIPHOE TMPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHbBIE ¥ KOMILJIAHAPHBIE BEKTOPBI

HaxomuTh cyMMy BEKTOPOB M MPOM3BEJCHUE BEKTOpPA HAa YUCIO, YToJl
MEXIy BEKTOpaMHU, CKaJSPHOE MPOU3BEIACHHE, PACKIAIBIBATH BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

3a/1aBaTh INIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPMHAT
Pemare mpocreiiniie TeoMETpHYSCKHE 3aJadyd HAa IPHMCHEHHE
BEKTOPHO-KOOPAMHATHOTO METOA

Pemate 3amauM Ha I0KA3aTENbCTBO MAaTEMATHYECKHX OTHOIIEHHH U
HaXO0XICHUE TEOMETPUICCKUX BEJIMYMH 110 00pa3IiaM Uil ajropuTMam,
NPUMEHSIS HW3BECTHBIE METOJbI MPU  PEHICHWH  CTaHIapTHBIX
MaTeMaTUYECKUX 3a/1a4

[IpumeHsTh mpoCTeine MpOorpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPHUYCCKUX
3a71a4

[IpuBOIUTE IPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MMPUPOJIE U
YKU3HU, paCIiO3HABATH MPOSBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE
[IpuMeHSATh TOMydYeHHBIC 3HAHHWS Ha TPAKTHKE: aHAIH3HPOBATH
peaNbHbIE CUTYyallud U MPUMEHSTh W3Y4YCHHBIE MOHSTHS B IpoIecce
MOWCKA PENICHUS] MaTeMaTHYeCKH COPMYIUPOBAHHON MPOOIEMBI,
MOJIETUPOBATh peajbHbIe CUTYAIlMU Ha SI3bIKE TE€OMETPUH, UCCIIEI0BATh
MTOCTPOCHHBIE MOJICTTH C UCIIOJIb30BAHUEM I'eOMETPUYCCKHX IMOHATHH U
TEeopeM, amnmapara anreOpbl, penarh NpakTHIeCKUe 3a7a4u, CBI3aHHbBIE

C HAXOXXACHUEM I'€COMCTPHUICCKUX BCIIMYNH



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUA

I'eomerpus

OCHOBHbBIC ITOHSTHS CTCPCOMCTPHUH. Tqua, npsamMasi, IIOCKOCTh, MPOCTPAHCTBO.
Ilonstne 00 AKCHMOMAaTHYCCKOM IMOCTPOCHUUN CTCPCOMETPHUHU: AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

B3aumHOe pacnonoxkeHue NOpsMBIX B MPOCTPAHCTBE:  IEpECeKarolIrecs,
napajuieNlbHbIE M CKpEUIMBAIOIIMecs mpsMble. [lapaninenbHOCTh TPSIMBIX |
IJIOCKOCTEl B MPOCTPAHCTBE: NapajljieibHble TMpsSMblE B MPOCTPAHCTBE,
MapaAJIETBHOCTh TPEX MPSAMBIX, MapaLICIbHOCTh NMPSIMOM M IJIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YTOJ MEXJIy MNpPSIMbIMHU B IPOCTPAHCTBE.
[TapannensHOCTH IJIOCKOCTE: napasuiesibHble IIJIOCKOCTH, CBOIICTBa
napajienbHbIX IIockocTed. [Ipocrelinme MpOCTpaHCTBEHHbIE (UTYpPHI Ha

TUIOCKOCTHU: T€TPadIp, Ky0, napajuiesenure]], HOCTPOCHHE CCUCHU I

[lepneHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJISIPHBIE MPSAMBIE B
IPOCTPAHCTBE, IMpsMbIE Mapajuie]bHbIE W MNEPHEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK NEPNEHIUKYJSIPHOCTH TPSMOW M IUIOCKOCTH, TE€OpeEMa O MPSIMOM
NEPHEHANKYISIPHON IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YTOJd MEXAY HPSAMON U
IJIOCKOCTBIO,  JBYTPAHHBIM  yrojl, JIMHEHWHBIA Yyroja JBYTPAHHOrO  yIJia.
[leprieHAUKYSIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH JI0 TUTOCKOCTH, TIPOEKITUs (PUTYPBI HA IIOCKOCTh. [IepneH UKy ISIPHOCTD
IJIOCKOCTEH: MPU3HAK MEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEH. Teopema o Tpéx
MEPIICHINKYISIpax

[ToHsiTHE MHOrOrpaHHUKAa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA, BBIMYKJIbIE H
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrosbHas
npu3Ma, TpaHu U OCHOBAHUS MPHU3MBI, MpsiMasi U HAKJIOHHAsI MIPU3MbI, OOKOBasi U
MOJIHAS MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajulesienuIiel U ero cpoicrtBa. Ilupamupma: N-yrojibHasi mupaMuaa, TpaHd MU
OCHOBaHHUE MUpPaMUIbl, 00KOBas U MOJIHAs MOBEPXHOCTH MUPAMUIbI, TPABUIIbHAS U

yceu€HHas mNupamMuaa. OJIEeMEHTbl Mpu3Mbl M nUpaMuisl. [IpaBunbHbIE



7.5

7.6

7.7

MHOTOTPaHHMKU: TOHATHE NPABUIBHOIO MHOIOTPAaHHUKA, NPAaBHJIbHAS NPU3Ma U
IpaBWIbHAs NUPAaMUJA, IpaBWIbHAs TPEyrojibHas NUpaMHAa M IPaBUJIbHBIN
TeTpa’sp, KyO. IIpenctaBieHne O NpaBUIBHBIX MHOTOIPaHHHUKAX: OKTa’[p,

noJeKka’p U ukocasapyrue CeueHus IpyU3Mbl U MUPaMUIbI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CHMMCTPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
TIJIOCKOCTH. DIEeMEHTHI CUMMCTPUHU B nupamMuaax, napajjicjacnuicaax,

NpaBHUJIbHBIX MHOTOT'PaHHUKAaX

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOI TMOBEPXHOCTHM M IIOJIHOM TMOBEPXHOCTH MPSMOM MPU3MBI, IJIOLIAAb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPAMOH Mpu3Mbl. [1nomaas 00koBoit
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NHpaMUIbl, TEOpEMa O IUIOLIAAN

yceuéHHoil nupamuabl. [lonstue 06 06béme. O6bEM MUpamMuIbl, IPU3MBbI

HO,Z[O6HBIC T€JIa B  IIPOCTPAHCTBE. CooTHo1IeHUA MCXAY  IIomaasaMu

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX Tell

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 31eMEHT COACPKAHUS

I'eomerpus

[Hunuuaapudeckass MOBEPXHOCTh, OOpa3yrONIME MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IMIUHAPUYECKOW TmMoBepxXHOCTH. LlunuHap: ocHOBaHuMs U  OOKOBas
MMOBEPXHOCTh, 00pa3yroIasi ¥ OCh, TUIONIAAh OOKOBOW U MOJIHOW TOBEPXHOCTH
Konnueckasi moBepXHOCTh, 0O0pa3yroOIIME KOHUYECKON IMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON oBepXHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00pasyromas
U OCh, IUIOMIAJb OOKOBOWM W TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3syromue 1 BpICOTa, OCHOBAHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOIIalb TOBEPXHOCTH ceprl. Bzanmuoe
pacroioxenue chepbl U TUIOCKOCTH, KacaTeslbHas TJIOCKOCTh K cdepe, miomass
cepsr

N300paxkenue Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka MUIMHApPaA U KOHYCa
KomOuHammu Ten BpalleHuss ¥ MHOTOIPAaHHHKOB. MHOTOTPaHHUK, OMHCAHHBINA
okono cepsl, chepa, BiMcaHHasi B MHOTOTPAHHUK, WM TEJIO0 BpallleHHUs

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMcTBa 00bEMOB Tei. Teopema 00 00bEME
MPSIMOYTOJBHOTO TapajuieNenunenaa W ciuenctBus u3 He€. OOBEM IMIMHIpA,

koHyca. O0BEM 1mapa u rionaab chepsl



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMICHHS MEXKAY  IUIOMIAISIMHU

MOBEPXHOCTEN, 00bEMaMH MTO0OHBIX TEJ

Ceuenus nminuHApa (MapauieIbHO U MEPHEHANKYJISIPHO OCH), CEYEHHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

BekTop Ha miockocty U B mpocTpaHcTBe. ClI0O)KEHHE M BBIYUTAaHHE BEKTOPOB.
YMHOK€eHHe BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. PemeHune 3amad, CBS3aHHBIX €

MIPUMEHEHHUEM MIPaBWII JCHCTBHI C BEKTOpaMHU

[IpsimoyronbpHasi cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitmume 3amaun B KOOpAWHATAX. YTON MeExay Bekropamu. CkalspHoe
MIPOU3BEJICHUE BEKTOPOB. BhIuncieHrEe YIIIOB MEXY MPSMBIMU U IJIOCKOCTSIMHU.

KOOpI{I/IHaTHO-BeKTOpHI:Jﬁ MCTOI IIPpU PECHICHUU IT'€OMECTPHUICCKUX 3aaaY



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NMpoBePsIeMOro
TpeOoBaHMSI

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbI CpPeTHEro
0011ero oopazoBaHus

Bnanenue meTtomaMu J0Ka3aTebCTB, ajJrOPUTMAMHU PEIICHHS 3a7ad;
yMeHHe (OopMyIHpoBaTh U ONEPUPOBATH MOHATUSIMU: OIPEICIICHUE,
aKCUOMa, TeopeMa, CIICJCTBUE, CBOWCTBO, MPHU3HAK, T0KA3aTEIbCTBO,
paBHOCUJIbHBIE (hopMyIIUPOBKY; IIPUMEHATH UX; yMeHue
dbopmyarpoBaTh 00paTHOE U TMPOTHUBOIOJIOKHOE YTBEPIKICHHE,
NPUBOJUTH NPUMEPbl U KOHTPIPUMEPHI, UCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKICHUS
opu  pCIICHHUU 3aj1a4, OLOCHHUBATH JIOTUYCCKYIO IMPaBHUJIbHOCTDb
pacCyXJCHHH; YMEHHE OICPUPOBATh IOHITHSAMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallluy HaJd MHOXKCCTBaAMH, YMCHHUC HCIIOJIB30BATh
TEOPETUKO-MHOXKECTBCHHBIM  ammapaT I ONHCAHUS  PeabHbIX
IIpOLECCOB U SIBJICHUU U IIpu pCUHICHUHA 3aJia4, B TOM YUCIIC U3 APYTIHUX
y4eOHBIX MIPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMHE: TPpad), CBAZHbIII
rpad, mepeBo, IMKJI, Tpad HaA IJIOCKOCTH; YMEHHE 3a/aBaTh U
OIUCHIBATH TPa(bl PA3THYHBIMK CIIOCOOAMH; HCIIONB30BaTh Ipadbl mpu

pelieHuu 3a1a4

YMmenue OIICPHUPOBATH NOHATUAMMA: HATYypPaJIbHOC YHCJIO, HCJI0C YHCJIO,
CTCIICHD C ICJIBIM IIOKA3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHD
C palyOHAJIBHBIM  IIOKA3aTCJICM, CTCIICHb C e CTBUTEIILHEIM
IIOKa3aTcJIeM, J'IOl"apI/I(bM quciia, CHHYC, KOCHHYC HW TaHICHC
IMPOU3BOJIBHOT'O YHCJIa, OCTATOK IO MOAYJIIO, pallMOHAJILHOC 4YHCIIO,
HppalMOHAJIBHOC YqHucCiJio, MHOXCCTBa HaTypaJIbHbIX, OCIbIX,
paluOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HUCIOJb30BATH
IMPU3HAKHU ACIINMOCTH, HauMeEHBIIHNH 06HIPII>1 ACIIUTCIIb U HAMMCHBIIICC
O6HI€€ KpaTHOC, aJITOPUTM EBxnuma Ipu pCUICHUH 3aaa4Y, 3HAKOMCTBO
C PpPa3jiIMYHbIMU IMMO3WIOUOHHBIMHU CUCTCMaMU CUUCIICHUSA, YMCHHUC
BBIIIOJIHATh BRIUMCIICHHUE 3HAUYCHHUHN U npeo6pasoBaHH51 BI)Ipa)KeHI/Iﬁ (¢10)

CTeNeHsIMH U JorapudmMamu, mpeodpazoBaHus APOOHO-PAIIMOHATIBHBIX



BBIpQXXCHHI; YMEHHE ONEepUPOBATH MOHATUSAMU: MOCIEA0BATEIHHOCTD,
apupMeTHuecKass ~ Iporpeccusi,  IeOMETpHYecKas  Iporpeccus,
OcCKOHEYHO YOBIBarOmIasi TEeOMETPHYECKasi TMPOTPECCUS; YMEHHE
3a1aBaTh  IOCJIEIOBATEIBHOCTH, B TOM UHCIE C IOMOIIbIO
PEKyppEeHTHBIX  (GOpMyJ;  yMEHHE  ONEpUpPOBaTh  MOHATUSAMU:
KOMIUIEKCHOE YHCIIO, COIPSDKEHHBIE KOMIUIEKCHBIE YMcia, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3alucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TPUTOHOMETpUYecKass W aireOpandeckas); yMeTh
MIPOU3BOJUTH apu(MeTHyecKue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIaMU;
NPUBOJIUTL  NPUMEPHl  MCIOJIb30BAHUS  KOMIUIEKCHBIX  YMCEI;
ONEpUpPOBATh IMOHATUSAMH: Martpunma 2x2 u 3X3, omnpeneinuTeNb

MaTpHlbI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh NOHATUSAMHU: pallMOHAJIbHBIE, UPPALIMOHAJIbHBIE,
M0Ka3aTesabHblE, CTENIEHHbIE, Jorapu(pMUUecKue, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATh
MOHATHUSIMH: TOXJIECTBO, TOXK/IECTBEHHOE Npeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHHWH W HEPABEHCTB, PAaBHOCUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHUE pelaTb YypaBHEHMS,
HEPABEHCTBA M CUCTEMbI C MOMOLIBIO Pa3IMYHBIX NPUEMOB; pELIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C IApaMETPOM; NPHUMEHSITh
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHHUS] MaTEMaTHUYECKUX

3a/1a4 U 3a/1a4 U3 pazIM4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIHS, YETHOCTh (DYHKIHH,
HNEePHOANYHOCTh (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (QYHKIIMH, HANOOJIbIIIee 1 HANMEHbIIIEe 3HAYCHUS
GYHKIIMM HAa TIPOMEXKYTKE, HENpepbIBHAs (QYHKIHS, aCHMIITOTHI
rpadpuka (yHKOHM, TepBas H BTOpas MPOW3BOAHAS (DYHKIHH,
T€OMETPUYECKUI N PU3MYECKUI CMBICT TPOM3BOIHOM, IepBOOOpa3Hasi,
OTIpeNIeNIEHHBIA WHTETpajl; yMEHHWE HAXOAWUTh ACHUMIITOTHI Tpaduka
(GYHKIMH; yMEHHE BBIYHMCIIATH IPOU3BOIHBIE CyMMBI, TIPOU3BEICHHUS,
YaCTHOTO W KOMITO3UITUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTebHOU
K rpaduKy GYHKIUH; YMEHHE HAXOIUTh IPOU3BOIHBIC HIEMEHTapHBIX
(GyHKIMNA; YMEHHE HCIOJIBb30BAaTh IMPOWU3BOAHYIO IUIS HCCIEIOBAHUS
(GYHKIMA, HAXOUTh HAaHOOJBIINE U HANMEHbBIINE 3HAYCHUS (QYHKIIHIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM  armapara

MAaTCMAaTHYCCKOI'O aHAJIn3a, IPUMCHATDL IIPOHU3BOAHYIO IJIS1 HAXOKIACHHUA



HaWjIy4dlllero pPElIeHHUs B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-
9KOHOMHYECKUX U PUBNIECKUX 33][a4ax; HAXOAUTh IUTOMATN U 00BEMBI
(bury c moMouIpl0 UHTErpaja; NPUBOJAUTH MPUMEPHl MATEMAaTHYECKOTO

MOJICIIUPOBAHUS ¢ TOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIOUM, oOpaTHas
GyHKIMSA, KOMIO3UIMSA QYHKUUHN, TUHEWHAs (QYHKIMS, KBaJpaTUuIHas
¢GbyHKUMA,  pauMOHaiIbHAas  (QYHKUUS,  CTeNeHHas  (YyHKUus,
TpUroOHOMEeTpUueckue (QyHKUMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QYHKLUUU; YMEHHE
CTpOUTH TpaduKU U3YUEHHBIX (YHKIUH, BBIIOJHATH IPEOOPa30BaAHUS
rpadukoB (GYHKIUH, UCTIOIB30BAaTh TPaPUKH sl U3yUEHHS MPOLIECCOB
Y 3aBUCUMOCTEH, MPHU PEILICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB
W 337a4 U3 peabHOM JKU3HU; BBIpakaTh (popMyliaMH 3aBHCHUMOCTHU
MEX/1y BEeIMYMHAMU; UCIIOIb30BaTh CBOMCTBA U rpapuKu GyHKIUH 1715
peleHHs ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ apamMeTpaMu; 1300paxarb
Ha KOOpPAWMHATHOM INTOCKOCTM MHOXKECTBA PEIICHUN ypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 3a/ladd Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPABJICHUS JMYHBIMU U CEMEHHBIMU
(uHaHCAaMU); COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBI 110 YCIIOBUIO 3a/a4d, UCCIIEN0BATH IIOJIyYCHHOE PELICHUE U
OLICHMBATh IPABJONOIOOHOCTh PE3YJIbTATOB; YMEHUE MOJEIUPOBAThH
pealbHbIe CUTYallMM Ha SA3BIKE MAaTEMATHKHU; COCTABIIATH BBIPAKCHMUS,
YPAaBHEHUsS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 33J1a4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIIOIb30BAHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSMHU: CpeqHee apupMETHIECKOoe,
MeAraHa, Haubosblllee ¥ HaUMEHbIIee 3HAUeHUS, pa3Max, JUCIepCus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO HAOOpa; yMEHUE H3BIIEKATh,
UHTEPIPETUPOBaTh MH(GOPMALIMIO, MPEJCTABICHHYI0 B TaOIWIaX, Ha
quarpammax, rpadukax, OTpakaronlyro CBOHCTBA pealbHBIX MPOIIECCOB
U SBICHUM; NpPeACTaBiATh HH(DOpPMAIMIO C TOMOIIBIO TaOJHI |
JIUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJE C

IMPUMCHCHUEM Fpa(I)I/I‘leCKI/IX MCTOAOB MW OJICKTPOHHBLIX CpPCIACTB;
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rpau4ecKd HCCIIeIOBaTh COBMECTHBIC HAOMIOACHUS C ITOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEWHOU PErpecCuu

YMeHHe OmnepUpoBaTh MOHATHAMU: CIyYalHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOSTHOCTH CIIy4allHOTO COOBITHS; yMEHHE BBIUYUCIIATH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TIpaUYecKHX METOOB; NMPUMEHSATh
(OpMyJIbI CIOKEHUSI U YMHOXKEHHSI BEPOSATHOCTEH, (GOpMyIly IMOJIHOMN
BEpOSTHOCTH, (opmyny bepuymin, komOuHATOpHBIE (aKTBl U
(hopMyIbl; OLICHMBATh BEPOSTHOCTH PEAJNBHBIX COOBITHI; yMEHHE
ONEpUPOBATh IIOHATHUAMM: CiydallHas BEJIMYMHA, PaCIPEICIICHUE
BEPOSITHOCTEN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCHS U CTAHIaPTHOE
OTKJIOHEHHE CIIly4yallHOH BeJIMYMHBI, (YHKLUUU paclpelesieHuss |
IJIOTHOCTH  PaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupenesieHuld; yMEHHE HCIIOIb30BaTb  CBOMCTBA  M3YyYECHHBIX
pacrpeaeseHnii Ui peleHns 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OONBLIMX YHCEN, METOJbl BbIOOPOUYHBIX HCCIIEOBAHUHN; YyMEHHE
NPUBOJUTh HPHUMEPHl MPOSIBICHUA 3aKOHa OOJIBIIMX YHCeT B
IPUPOJHBIX U OOINECTBEHHBIX SBJCHUSAX; YMEHHME OIEPHPOBATH
MOHATUSAMM: COYETAHHE, IEPECTAHOBKA, YHCIO COYETAHHMM, YHCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHHEe NPUMEHATh KOMOMHATOPHBIE
(akThl U paccyXJIeHus JUIsl pelIeHHs 3a]a4; OLEHUBATh BEPOSITHOCTH
pea’bHBIX  COOBITMH; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pE3yJIbTaT

YMeHue onepupoBarTh IMOHATHUSAMH: TO4YKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yTia, IUIOCKHHA Yrod,
JBYI'PAHHBIA yroj, TPEXTPAHHBIA YIoOJI, CKPELIMBAIOLIUECS IPSMBIE,
NapaJuIeIbHOCTD U NEPIEHAUKYIIPHOCTD NMPSAMBIX U TUNIOCKOCTEH, Yo
MEXIY NPSAMBIMH, YIOJl MEXAY IMPSMON U INIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSIHUE MEXKJYy IUIOCKOCTSIMHU; YMEHHE HCIIOIb30BATh
IpU PELIeHWH 337ay H3y4deHHble (DAKTbl U TEOpPEMbl IMJIaHUMETpPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIET0 MUPA; CTPOUTH
MaTEMaTUYECKHE MOJEIU C IIOMOINBIO T€OMETPUYECKUX IOHATHH U

BEJIMYMH, PEIIATh CBA3aHHbIC C HUMU IPAKTUYECKUE 3a/1a4U
YMeHue onepupoBaTh MOHATHIMHU: IUIOMAb GUTYPHI, 00BEM GUTYPHI,
MHOTOTPaHHMK, TPAaBUJIBHBII MHOTOTPaHHUK, CEYEHUE MHOTOTPaHHUKA,

KyO, Mapajjenenunes, npu3Ma, NupaMmuja, Gurypa U MOBEPXHOCTb
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BpALLEHUs, WINHAP, KOHYC, 1ap, cdepa, miomans chepsl, MIoaab
MOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHYcCa, IMIMHApA, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapauleleNUIe a, TUPaMUbl, TIPU3MBI, [WINHADA,
KOHYyca, 1l1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LIMJIUHAPA,
NapajUIeIbHbIE OCH WM OCHOBAHUIO, CEYEHHE INapa, IJIOCKOCTD,
Kacarouiascs chepbl, HWIMHAPA, KOHYyCa; YMEHHE CTPOUTHh CEUCHHE
MHOI'OI'paHHMKA, U300pa)kaTh MHOTOTPAHHUKH, (PUT'YPbI U IOBEPXHOCTU
BpallleHUsI, UX CEUYEHUs, B TOM YHUCIIE C IOMOUIbIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE IPUMEHATh CBOWCTBA I'E€OMETPUYECKHX (uryp,
CaMOCTOATENIHO (OPMYJIMPOBATh OIpPENENICHUs] H3y4aeMbIX QUryp,
BBIIBUTaTh THUIOTE3bl O CBOWCTBAX M MpPHU3HAKAX I'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTb WM ONPOBEPraTh MX; YMEHHUE IPOBOAUTH
kiaccupukanuo (GUryp MO pa3IMyHbIM IpPU3HAKaM, BBIIOJIHATh

H606XOI[I/IMBIG JAOINOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHue omepupoBaTh MOHATHSAMH: ABW)KCHHE B TPOCTPAHCTBE,
NapauIeNIbHBIA TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, yMEHHUE
pacrno3HaBaTh paBHbIC W MOJOOHBIC (PUTYPHI, B TOM YHCIIEC B MPUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 3aJ1a4; HAXOJIUTh I€OMETPHUYCCKHE BEIMYUHBI (IJIMHA,
yroJ, IMIoW@aAb, 00bEM) MPU PEIICHUU 3aJad M3 IPYIHX y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HH, YMCHHUE BBIYUCIISTH T€OMETPUICCKUE
BEJIMUMHBI (JUIMHA, yTOJI, TUIOMIa/b, 00BEM, IUIONIAb MOBEPXHOCTH),
HCTIONIB3YsT M3y4YeHHBIE (DOPMYJIBI U METOJBI, B TOM YHCJIE: ILIONIAIb
MOBEPXHOCTU MUPAMHUIBI, IPU3MBI, KOHYCa, IUINHAPA, TUIOIMAIb Cheph;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyiesIeTuIe a, MUPaMH/Ibl, TIPU3MBI,
WIMHApPA, KOHyCa, IIapa; YMEHHWE HaXOAWUTh OTHOIIEHHE OO0BEMOB

oJ1I00HBIX QUryp

YMeHue  onepupoBaTh  IOHATUSMH:  IPSIMOYIOJIbHAs — CUCTEMa
KOOpPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOM3BEJICHUE BEKTOPA HA YHCIIO, PA3I0KEHUE BEKTOpa IO
0a3ucy, CKaJsIpHOE INPOU3BEICHUE, BEKTOPHOE IPOU3BEICHME, Yroil
MEXIYy  BEKTOpaMH; yMEHHE  HCIOJIb30BATh  BEKTOPHBIA W
KOOPAMHATHBIM METOJ JJI PEUICHHs] FEOMETPUYECKHUX 3alad WM 3aj1ad

JPYTUX YYEOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMAIIMA METON JJisi PpEeUIeHUs 3a/]ayu;
INIOHUMAHUC 3HAYUMOCTU MATCMATUKU B MU3YUCHUH IIPUPOJHBIX H
OOLIECTBEHHBIX TMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MNPOABJICHUC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC IPUBOAUTH
NpUMEPHl MATEMATHUYECKUX OTKPBITUA POCCUUCKOM W MHPOBOMU

MaTeMaTH4EeCKON HAYKU



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon
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Yucaa ¥ BBIYUCICHUS
HaTypaJ'IBHBIe H LCIbIC YHUCIa. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

PaI_II/IOHaJ'II)HBIe ypciia. OOBIKHOBEHHBIE U JCCATHYHBIC I[pO6I/I, IIPOLCHTEI,

OeCKOHEUHBIE IEPUOTUIECKUE IPOOH

Apudmernueckuii KopeHb HaTypalbHOH cTeneHu. JleiicTBus ¢ apupMeTHIECCKUMU

KOPHSIMHM HaTypalbHON CTEIEHH

Crenenp ¢ OCJIbIM  I1OKa3aTCICM. Crenenp ¢ pallMOHAJIBHBIM IIOKAa3aTCJICM.

CBoiicTBa cTeneHu

CI/IHyC, KOCUHYC U TaAHI'CHC YHUCJIOBOI'O apryMCHTA. ApKCI/IHyC, APKKOCHUHYC,

ApPKTaHI'€HC YHMCIOBOTO apryMEHTa
Jlorapudm uncna. [lecaTndnble U HATypaibHbIE JOTaprUPMBbI

JleiicTBuTenpHble uYKcaa. Apu]MeTHUecKrne Oonepauuud ¢ JAeHCTBUTEIHHBIMU
yuciaamu. [IpuGnuxEHHbIe BBIYUCICHUS, IPABUIA OKPYIJICHHS, IPUKHUIKA U OLIEHKa

pe3yJibTaTa BEIYMCIECHUN

[Ipeobpa3zoBanue BeipaxeHUH

KommnekcHsle uncna

VYpaBHEHMS U HEPABEHCTBA

Lenblie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
HppanmonaibHble ypaBHEHUS

TpuronomeTpuueckue ypaBHEHHs

[TokazarenpHble U TorapupMUIECKIe YPaBHEHHUS
Hensle u npoOHO-paIioHaIbHbIE HEPABEHCTBA
HppanmonanbHble HEPABEHCTBA

[oka3zaTenbHbIE U JTOTapUPMHUUECKIE HEPABEHCTBA
TpuronomeTrpruyeckrue HepaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHMSI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU

Marpuia cucteMbl JUHEHHBIX ypaBHEeHUH. OnpeaenuTenas MaTpUIbI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKINU U TpapuKu
OyHKIWs, crocoObl 3amanus GyHKIUH. ['paduk (yHknuu. B3ammHO oOpaTHBIC

¢bynkiuu. YérHeie u Heu€THbIE QpyHKIMH. [leproanueckue GyHKIUN

OOnactp omnpeneneHuss U MHOXKECTBO 3HadeHMH QyHkuumu. Hymum QynKumm.
[IpomexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
MaxkcumyMbl 1 MUHMUMYyMbl (yHKuud. HauGomblee M HauMeHbIlee 3Hau€HUE

(yHKIMY Ha IPOMEKYTKE

CrenenHasi (QyHKIUS C HATypalbHBIM M LENbIM TOKa3arenem. EE cBoiicTBa u

rpaduk. CBoicTBa U rpaduK KOPHS N-0if CTETICHU
Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapuKu
[TokazarenbHas u norapudmuueckas GpyHKINUU, X CBOICTBA U rpaduku

Touku paspsiBa. AcuMmMnTorsl TrpadukoB (yHkuuid. CBoiicTBa (QYHKUMIA,

HETMPEPBIBHBIX HA OTPE3KE

[TocnenoBarensHOCTH, COCOOBI 3aJaHUS MTOCIIEIOBATEILHOCTEH
ApudmeTrndeckasi U reoMeTpuueckas nporpeccuu. opmyna CI0KHBIX TPOIICHTOB
Hayana maTematuueckoro aHanusa

[IpousBonnas ¢pyuxuu. [Ipon3BoiHbIE 37I€eMEHTAPHBIX (PYHKIIHIA

[Ipumenenne npou3BOAHON K HCCIENOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTH U
IKcTpeMyMbl. Haxokienue HauboIbIero 1 HAaMMEHbIIEro 3HaueHusT PyHKIIUN Ha

OTpe3Ke

[TepBoobpasnas. UnTerpan
MHokecTBa 1 JJOTHKA

MHoXxecTBO, ornepaluu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpaIllEHUS



7.5 KoopauHats! 1 BEKTOPHI



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Atanacsn JI.C., byrycoB B.®., Kagomuer C.b. Maremaruka: anrebpa u Hayana
MaTeMaTHYeCKOoro aHanusa, reometpus. ['eomerpus 10-11 kmace: yued. miis obmieodpaszonar.

opraHu3anuii: 6a3oBblil u yriyonaéunsiii yposenb./ M. Ilpocsemenue. 2022. 287 c.

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

¢ m.edsoo.ru;

e resh.edu.ru;

e myschool.edu.ru;
e  prosv.ru;

e skysmart.ru;

e vyaklass.ru;

o ege.fipi.ru;

e matematika-na.ru;
e uchi.ru;

e sdamgia.ru;

e zadachi.mccme.ru
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