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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTEMaTUYEeCKON
I'PaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUHN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAIIUXCS, a
TaKk)K€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
o0iecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSET pa3Hble BUIbI YIeOHOM U TPYIOBOM ACSITETbHOCTH, SIBIAETCA



OIHUM U3 Mpo(ecCHOHANIbHO BAaXKHBIX KAauyecTB, MOATOMY akKkTyajdbHa 3ajaua
dopMupoBaHUs y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS — Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K IMIPAKTUYECKON AEATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 ooecrneueHue BO3MOKHOCTH IPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEeMAaTHYECKUX TEOMETPUYECKUX 3HAHUW ¢ JCHUCTBHM, CHeUH(pUIHBIX
TrE€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  NPOJOIDKEHHS  00pa3oBaHUA 10
CHELHaTbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroiiuecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTeMAaTHYECKHE YMEHUS, CBA3aHHBIE CO
crenuQuKoil reoMeTprun U HeoOXOUMBbIE JUISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0OHM HMEIOT BOZMOKHOCTh U3yUYUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBLHON 1EATEIbHOCTH.

JIoCTH)KEHHE eI OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCA pEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (dopMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



o (opmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHOM T€OMETPUU:
YMEHHE PacliO3HaBATh MPOSABICHUS T€OMETPUUECKUX MOHITHM, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U NpPU U3YUEHUU
OpPYrMX  Y4eOHbIX  IPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha A3BIKE T€OMETPUM U CO3AaBaTh
F€OMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKIKOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHMs, U OMNpene’IEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIAPYET NNPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3Y4YECHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NpPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
YYaIUXCS B Kypce CTEPEOMETPUH IIPOBOAUTCS 3a CYET PELICHMS 3a1a4 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3ganue oOpaza MPOBOAUTCS C OMOPOM HA HAMVBIIHOCTH, a
OIepUpOBaHUE 00Pa30M — B YCIOBUAX OTBJIEYEHUS OT HAIVISIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COIEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpumn» B 10—11 knaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpezieNiaeTcsi He TOJIBKO M0 COAepKATeIbHBIM JIMHUASM, HO U TIO TOJaM 00y4eHHS
Ha ypOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISIIOCH IOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydYaroUXCs, paciiupss U
yriayousist e€, o0pa3ysi MpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaemo B 10 kinacce u 2 yaca B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yueHnus - 136 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajyieJibHble M CKpelmuBaromuecs npsMbeie. [lapamnenbHOCTh NPSAMBIX H
IJIOCKOCTEd B NPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MMApAIIIEIbHBIE INIOCKOCTH; CBOWCTBA ITAPAJIIIEIbHBIX
miockocteit. [IpocTeiimme mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mapasuiesienume]]; TOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
MIPOCTPAHCTBE, MPSAMBIE MaApaUIEIbHbICE W TEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JT0 TUTOCKOCTH, MMPOEKITUS (PUTYPHI HA TIIOCKOCTH. [lepreHuKyIsipHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCTeN. Teopema o Tpéx
MEPICHIUKYIISPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpnas
NpU3Ma; TpaHu U OCHOBAHUS MPU3MBbIL;, IpsiMas U HAaKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAsS U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPaBUIbHAS U
ycedéHHass nupamMuga. OIJIEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIC
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAS NHPaMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUJIbHBIN
TeTpa’dp; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeka’ap u ukocasap. CeueHus: Mpu3Mbl U TUPAMHUJIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, TapAJUICICITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Boluncrnienne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaja, YIJIbIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOM MNHUPAMHIBI, TEOpEeMa O
Iomaau yceu€éHHoi nupamupl. [lonstue 00 00béme. O0BEM nUpamMuIbl, IPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC

Tesa Bpalmenus

[unuHapuyeckas OBEPXHOCTb, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [{unmuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIas W OCh;, IUIONIAJAb OOKOBOW W TOJHON
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yroias
¥ OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonme
U BBICOTA; OCHOBaHMS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
I01aab chepsl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTM TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapajienenumnea u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus uMHIpa (MapajvieabHoO U MEePIEeHIMKYIISIPHO OCH), CEUEHUSI KOHYyCca
(mapasieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJIsIpHOE NpPOU3BEICHHE BEKTOPOB.



Brranciienue yrioB Mexay NpsMBIMU M INIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3IUuYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryJisapHas pu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHNS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHUW ISl PEIICHUs 3a1ad B
00J1acTH OKpY>KaIoIIeH CpeIbl, TIIaHUPOBAHUSI TIOCTYIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW JesATEeNbHOCTU, JTaroB €&
pPa3BUTUA M 3HAYMMOCTH JJIi PA3BUTUA I[[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OVHAIOWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHYECKUX
O00BEKTOB, TMOHSATHUH, OTHOIICHWUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpeNICTICHUsS]  TOHATUN, YyCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPHUU
IPOBOIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYHIA;



e JeNaTh BBIBOABI C HCIOJb30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3AKIIIOUEHUH 0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMBbIE U OT TMPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHS U BHIBOJbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HaMbOOIee MOAXOAAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHAaBIMBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHHS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
NPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000O0IICHU;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTATH
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH Ne(UUNTHI HH(OOPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIUU 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PEUICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN PE3YyJIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMBbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa MTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, OOHapyXUBaTh pa3iMyle U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUS, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN U 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnHd Y4eOHBIX 3a1ad; MPUHUMATh IIEb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpeneniaTh BHIbI pabOT, JOrOBapUBAThHCS, OOCYKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamuesnsle oeiicmausi, obecneyusaom hopmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C YUETOM HOBOMU
nHpopmaruu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJICTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJibTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTH)KCHUS PE3YJIbTAaTOB NEATEIIBHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPH PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIICIBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIONIOKEHHE TPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBIA yroJl, TPaHU JABYIPAHHOTO YIIIa,
pedpo IBYrpaHHOTO YTJa; JUHEHHBIA yroll JBYrpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSACHATH TPUHIIUIIBI IIOCTPOSHUS CEUSHUH, UCIIONIB3YsI METOI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CIIE[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU PEIIeHUH
CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemartp 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUH
CTaHJApPTHBIX MaTeMaTWYeCKUX 3aJady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXAY MNPAMONM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnate 00bEMBI M IJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXTY TUIOMIAASIMU
HOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBarh MOHITHSAMHU: CHUMMETPUS B TPOCTPAHCTBE; IIEHTP, OCh H
MJI0OCKOCTh CHMMETPUU; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHGOPMAIHIIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensTh reomeTpudeckue (HaKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoIINX HECKOJIBKO IIar0B PEIICHUs, €CITM YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTH TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJIyYeHHBIE 3HAHWS Ha TMPAKTUKE: aHaJIN3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATh W3YYCHHBIC TOHITHS B TIPOIECCE IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYIMPOBAHHONW MPOOJIEMBbI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, ammapara aareOphl; pemarhb
PAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUICCKIX BEIHUNH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IWIMHAPUYECKAsS IOBEPXHOCTh, 0OO0Opa3yroliue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWYECKAasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (UJIMHIP, KOHYC, cdhepa U map).

OOBACHSITH CIOCOOBI TTOJTYYEHHUS TEJT BpAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHre chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONMTUCAHHBIN
0Ko0J10 cepsl; cdepa, BIIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMH
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpsl OT PYKH W C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

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



W3BnekaTh, WHTEPIPETUPOBATh H TpeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTYpax, MPECTABICHHYI0 Ha YEPTEkKax U
PUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATE  IEHCTBUS  CIIOKEHUST BEKTOPOB, BBIUUTAHHUS BEKTOPOB W
YMHOKEHHsSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOWCTBAMHU OHU 00JIaIalOT.

[TpuMeHsTh IpaBUIIO MapajuIeTIeIUIe .

OmnepupoBaTh MOHATUSAMU: IEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YrOJ MEXKIY
BEKTOPAaMH, CKaJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIC
BEKTOPBHI.

Haxomuth cyMMy BEKTOPOB U MPOM3BEICHNE BEKTOPA HA YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKaIpHOE TMPOU3BEACHHE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOUW CHCTEME KOOPAMHAT.

[TpumensaTs reomeTprdeckue (HakThI 7S PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATaf0IINX HECKOJIBKO IIar0B PEIICHUS, €CITM YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOU (hopme.

Pematp mpocrelinie reoMeTpuuecKre 3aladd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha JOKA3aTeNbCTBO MATEMATHYECKUX OTHOIICHHH U
HAX0XJICHWE TEOMETPUUECKUX BEITUYHH M0 00pa3iiaM WM aJlrOpUTMaM, PUMEHSIS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoaMTH TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHH B HCKYCCTRBE.

[TpuMeHsTh TMOJIydeHHBIE 3HAHHWS Ha TMPAKTUKE: aHAJIN3UPOBATh PEaTbHBIC
CUTyallil W TIPUMEHSATh WU3YYCHHBIC TOHSATHUS B TIPOIECCE TOWCKA PEIICHUs
MaTeMaTU4eCKu CPOPMYIMPOBAHHONW MPOOJIEMBI, MOJCIHPOBATH pPeaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEITU C
UCTIOJIb30BaHUEM T€OMETPUUYECKUX TTOHSATHI U TeOpeM, amrmapara aireOpsl;, penarhb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM I€OMETPUICCKIX BEIHUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 B 1
BEACHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa [HOK
[TapayienbHOCTD IPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyISAPHOCTD NPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
4 VYTl MeXAy NPSAMBIMU U TTIOCKOCTSIMU 10 1 ngg;;fg;ggic 509637
bu6mmoreka [IOK
> MuororpatHHKi1 1 ! https://m.edsoo.ru/1¢209e37
. bu6mmoreka [IOK
6 OOBEMEI MHOTOrpaHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P r https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0
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11 KIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! Tena Bpatenns 12 https://m.edsoo.ru/1¢209¢37
n bu6mmoreka [IOK
2 1
OOnEMbI Ten > https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
B 1 1
3 €KTOPBI U KOOPAWHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHnue, 060061ICHNE, 7 | bu6mmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME



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




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypchl
OCHOBHbIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsMasi, III0CKOCTh,
npocrpascTBo. [IpaBuna
1 M300pakKCHUS Ha PUCYHKAX: 1 bubmorexa OK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKEHUS TIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
cepeHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
2 MIJIOCKOCTH, TepeCceKarouecs 1 bubmorexa [IOK
> TP https://m.edsoo.ru/2d829¢99
npsiMasi ¥ MI0CKOCTh
[TonsTus: mepecekaronuecs
3 MIJIOCKOCTH, TEepeceKarouecs 1 Bubmmorexa [IOK
> TP https://m.edsoo.ru/db685¢73
npsiMasi ¥ III0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bu6nuoreka [IOK
PUCYHKaX, Ha NPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanwpHbie cBenenus o kyoe u

5 HAPaAMUIE, UX PA3BEPTKU U MOJEIN 1 buGnnorexa LIOK

P > MIX PasBep ' https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
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HavansHbie cBeeHNs 0 KyOe u

bubmunoreka LIOK

6 THPAMHILC, HX PASBEPTIC 1 MOACTH. https://m.edsoo.ru/3d8ffd32
CeueHnss MHOTOTPAaHHUKOB
[TonsiTHE 06 aKCHOMATUYECKOM

7 MMOCTPOECHUU CTEPEOMETPUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScdfe
CJIEJICTBHS U3 HUX
[TonsiTHE 006 AKCHOMATUYECKOM

2 MMOCTPOEHUH CTEPEOMETPHMU: bu6nuoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHMU: bu6nuoreka [IOK
AKCUOMBI CTEPEOMETPHUU U https://m.edso00.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHH: bu6nuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnionoxeHue npsiMbIxX B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bu6mmoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapanienbHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:

12 NapasiebHbIE IPSMbIC B bubmorexa OK

IIPOCTPAHCTBE; MapaUICILHOCTD
TPEX MPSIMBIX

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



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
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HapaHJICJIBHOCTB IMPAMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE:

bubmunoreka LIOK

13
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 VYTIbl ¢ COHANpaBIEHHBIMU bubmmoreka [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay nNpsMbIMHU B bu6nuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso00.1ru/2935a9a0
17 ITapannenpHOCTH MIOCKOCTEM: Bu6muotexa [IOK
rapajuieNIbHbIE IUIOCKOCTU https://m.edsoo.ru/2e18f255
13 CaoiicTBa mapajuiebHbIX bu6nuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbBIE
19 (buUryphl Ha TUIOCKOCTHU: TETpad bubmorexa [IOK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesenume/
bubmunoreka LIOK
20 I1 i
OCTPOCHHUE CEHCHIH https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 I1 i
OCTPOCHHUE CEHCHIH https://m.edsoo.ru/ec26feSd
KontponbHas padoTa mo teme
” "[IpsimMbIe ¥ TIIIOCKOCTH B bu6nuoreka [IOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTER"
[leprieHAMKYASIPHOCTH NPAMOUN 1
PHEHIHKYIAD P bubmoreka [JOK
23 IJTIOCKOCTH: TIEPIICHIUKYJISIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d



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 IIpsimble napasuienbHble U Bu6muotexa [JOK
MEPIEHANKYIAPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95

)5 IIpsimble napasuienbHble U bu6nuorexa [IOK
MEPIEHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaANKyISIPHOCTH bubnmoreka [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneH MKy pHOCTH Bu6muotexa [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsiMoit bu6nuorexa [IOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bubmmoreka [JOK
MEePNEHANKYISIPHON MIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit Bu6muotexa [IOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHIUKYNSp U HAKIIOHHBIE:

31 paccTossHUE OT TOYKH J0 MIIOCKOCTH, bu6nuoreka [IOK
paccTosHuE OT IPSIMOM 110 https://m.edsoo.ru/33¢477d3
IJIOCKOCTH
[lepnenquKynsp U HaKJIOHHBIE:

39 paccTossHUE OT TOYKHU J0 MIIOCKOCTH, bu6nuoreka [IOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnenquKynsp U HaKJIOHHBIE:

1 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, bu6nuoreka [IOK
paccTosgHue OT IPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH

34 [TepnenuKymsip U HaKJIOHHBIE! bubnmoreka [JOK

pacCTOAHUEC OT TOYKH O IIJIOCKOCTH,

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

paccTostHue OT NPSAMOU 10
IJIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: YrOJl MEXIY

bu6mmoreka [IOK

35
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, TMHEHHBIN Yrom bubnmoreka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroj, JUHEHHBINA yroi Bu6muotexa [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
IleprneHAUKYISAPHOCTD IJIOCKOCTEM:
38 II IEBH&KH neynei HKYISIPHOCTH bubmorera [IOK
p p f[ yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEHN
[TeprieHANKYASAPHOCTD MIOCKOCTEM:
39 MPHU3HAK IEePICHAUKYIISIPHOCTH bubmorera [IOK
P P fl YIp https://m.edsoo.ru/ed9e¢2a8e
JIBYX IJIOCKOCTEHN
[lepneHAUKYIIPHOCTD MIOCKOCTEH:
40 I §3HaI<Il neyneg HUKYISIPHOCTH bubmorexa HOK
P p fl yip https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEH
41 Teopema o TpEX MepHEeHANKYIIpax bubmorexa HOK
p P PHCHMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHEeHANKYIIpax bubmorera [IOK
p P PHCHMIYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHEeHANKYIIpax bubmorera [IOK
p P PHCHMIYIAD https://m.edsoo.ru/9f246736
KontponbHas paboTa mo reMam
44 "IlepnieHAUKYIAPHOCTD NPSIMBIX U bu6nuoreka [IOK

mockocTeil" u "Yriasl MexIy
IPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE JIEMEHTHI

45 MHOTOTPAaHHUKA, BBIYKJIbIE 1 bubmorexa [IOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
IIpu3Mma: n-yrosipHas pu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBIL; ITpsIMasi U bubmmoreka [JOK
HaKJIOHHAs TTPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
ITOJIHAs! TOBEPXHOCTh IPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN Bu6muotexa [IOK
MapajuieNenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamua: n-yroiapHas nupamua,
I'PaHU ¥ OCHOBaHUE NMUPaMUJIbI;
48 O0KOBast ¥ OJTHAsI TOBEPXHOCTh bubmmorera LHOK
https://m.edsoo.ru/fblcd0as
MUpPaMU/JIbI; TPABUIIbHAS U
yced€HHas nupamuia
[IpaBuIbHBIE MHOTOTPAHHUKMU:
MOHATHE NTPABUIIBHOIO
49 MHOI'OIPaHHUKA; IPaBUJIbHAS bu6nuorexa [IOK
[IpU3Ma U NpaBUJIbHAs IUPAMUIA; https://m.edsoo.ru/074c8865
IIpaBWIbHAs TPEYTOJIbHASI MTUpaMUAA
Y TIPaBUJIBHBIN TETpadp; KyO
IIpencraBienue o NpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’dp, bubmmorexa LHOK
https://m.edsoo.ru/a0fddSbf
JOJEKAdAP U UKOCASIP.
CummMmeTpus B TPOCTPAHCTBE:
51 CUMMETPUSL OTHOCUTEIIBHO TOYKH, bu6nuoreka [IOK

MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUM B IUPAMUIAX,

https://m.edsoo.ru/b9e777d9
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napajjiejacnuieaax, nmpaBuJIbHbIX

MHOTOTPaHHUKAX
BrrunciieHue 31eMeHTOB
52 MHOT'OTPaHHUKOB: PEOpPa bubmmorexa [OK
p - bebpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI TOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM
53 IIPU3MEL, IIJIOIIAh OCHOBAHUMI bubmmorexa [OK
p ’ Ha . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON
54 OUPaAMHUIBI, TEOPEMA O ILIOIIATIU bubmmorexa [OK
p VI[ - TeOP Hl A . https://m.edso0o.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCCUEHHOM
MU PAMHIBI
55 KontponbHas padoTa mo teme bu6nuoreka [IOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
56 IT 0 00
OHATHE 05 0ObEME https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
57 00
DEM ITHPAMHILET https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
>8 OOHEM mupam L1 https://m.edsoo.ru/f47dfefd
but6mmoreka [IOK
59 OO0nBé
DEM ITHPAMIIET https://m.eds00.ru/79¢10312
N bubmoreka [JOK
60 006
DEM ITHPAMIIET https://m.edsoo.ru/2faadc3f
61 O0BEM pU3MBI bubmmorexa [IOK

https://m.eds00.ru/79853608
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bubmunoreka LIOK

62 OOnEM mp3MEI ! https://m.edso0.ru/1¢053890
. but6mmoreka [IOK
63 OOnEM mp3MEI ! https://m.edsoo.ru/482d3f51
64 KonTponbhas pabora no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpenue, 0600IICHNE
65 cHUCTeMaTHu3aIvs 3HaHUH. 1 bubmoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
CHCTeMaTHu3alus 3HaHUH.
Brrunciienre pacCTosHUN: MEXITY
66 JBYMsI TOUKaMHU, OT TOYKHU JI0 1 buGnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOIITUMUCS
MPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 hitps-//m.edsoo.rw/b9146bc0
[ToBTOpenue, o600IIEeHNE
cucTeMaTu3als 3HaHUH.
Brruncnenue yriioB: MeXI
68 CKpGH.II/IBaIOHlyI/IrMI/ICH HpSIME};MI/I, 1 bubmmorexa LOK
. https://m.eds00.ru/56765e8b
MEXTy TPSIMOH M ITIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

KouunyecTBOo 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoka Kontpoasubie  IIpakTunyeckue Aara tppoBLIe
Bcero H3y4yeHUusi oOpa3oBaTe/ibHbIE
padoTsI padoThbI pecypeb
[{unuaapuyeckas MOBEPXHOCTb,

| 00pa3yromue MHUIHIPUIECKON | bu6nuoreka [IOK
[IOBEPXHOCTH, OCb https://m.edsoo.ru/6054b8c1
[WIHHIPAYECKON TTOBEPXHOCTH
[{unuaapuyeckas MOBEPXHOCTb,

) 00pa3yromue MHUIHIPUIECKON | bu6nuoreka [IOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
[WIHHIPAYECKON TTOBEPXHOCTH
[ununnap: ocHOBaHMs U OOKOBas

3 MOBEPXHOCTh, 00pa3ymolias u och; | bubnmoreka [JOK
[UIoIaabs OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
Hunuuap: ocHoBaHUs U OOKOBast

4 MOBEPXHOCTh, 00pa3ymolias u och; | bubnmoreka [JOK
[UIoIaabs OOKOBOM M IOJHOM https://m.edsoo.ru/18816216
MOBEPXHOCTHU
Hunuuap: ocHoBaHUs M OOKOBast

5 MOBEPXHOCTh, 00pa3yoIas U OCh; 1 bubnmoreka [JOK
[UIoIaabs OOKOBOM M IOJHOM https://m.edsoo.ru/18816216
MOBEPXHOCTHU

6 Hunuuap: ocHoBaHUs U OOKOBast | Bu6muotexa [JOK

MOBEPXHOCTh, 00pa3yoIas U OCh;

https://m.edsoo.ru/188{6216
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[LUIOIIAAb OOKOBOU M MOJHOU
MOBEPXHOCTH

N3obparkenne HMIMHIpa HA
IJIOCKOCTH. Pa3BépTka mumHApa.
Ceuenus nuimHApa (II0OCKOCTHIO,

bubmunoreka LIOK

! napajuiebHON UIn https://m.edsoo.ru/016e25eb
MEePIECHANKYIISIPHON OCH
UIMH]IPA)

N3o6parkenne HmImMHIpa HA
IJIOCKOCTH. Pa3BépTka mumHAapa.

2 CeueHust HIMH]IPA (TIOCKOCTHIO, bubmoreka [IOK
napasuiebHON Wn https://m.edsoo.ru/016e25eb
MEePIECHANKYIISIPHON OCH
AJTUHIPA)

Konnueckast noBepXHOCTB,

9 o0pa3yronime KOHUIeCKOM bubnmoreka [JOK
TMOBEPXHOCTH, OCh U BEPIIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH
Konnueckast noBepXHOCTB,

10 o0pa3yronme KOHHIeCKOM bubnmoreka [JOK
MIOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlINHA,

11 o0pa3yrolas U 0Cb; IIOMAIb Bubnmorexa [IOK

. . https://m.edsoo.ru/897dd3b2
OOKOBO¥ ¥ MOJTHON TOBEPXHOCTH
Konyc: ocHOBaHUE U BEpIIMHA,
bu6mmoreka [IOK
12 o0pa3yrolas U 0Cb; IIOMAIb

OOKOBO U MOJHOM MMOBEPXHOCTH

https://m.edso0.ru/897dd3b2
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VYceuéHnslit KoHyC: 00pa3yrolye u

13 . 5 bubmmoreka [JOK
BRICOTA, OCHOBAHHA H bOKOBAA https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
Yceu€HHBIN KOHYC: 00pa3 ue u

14 _ Y g Kylom bubmoreka [IOK
BRICOTA; OCHOBATHA I DOKOBAA https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o00pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

CeueHnust koHyca (II0CKOCTHIO, bubnuoreka [JOK

15 .

MapaJUIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, MMPOXOISIIECH uepes

BEPILUHY)

N306paxkenne koHyca Ha

IJIOCKOCTH. Pa3BépTka KoHyca.

CeueHnust koHyca (II0CKOCTHIO, bubmoreka [JOK

16 .

MapaJuIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IUIOCKOCTBIO, MPOXOASIIIEH uepe3

BEPIINHY)

Cdepa u map: eHTp, pagnyc,

17 ber ; ontasts noseDxH CTH bubaunorexa [JOK
JMaMETD; TUIOIIA b IIOBEPXHO https://m.edso00.ru/0341bc2b
cepsl
Cdepa u map: eHTp, pagnyc,

13 $ep . p: HEHIP, Pa/uty bu6nuoreka [IOK
JIMaMETp; TLIOMAL HOBEPXHOCTH https://m.eds00.ru/0341bc2b
cepsl

19 N3o0pakenue cdepsl, mapa Ha bu6nuoreka [IOK
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2

20 N3o6paxkenue cdepsl, mmapa Ha bubmmoreka [JOK

mrockoct. CeueHus mapa

https://m.edsoo.ru/bc15f72
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B3aumHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeIbHas

bubmunoreka LIOK

21 MJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepsl
B3aumHuoe pacrionoxxenue chepsl u

” INIOCKOCTH; KacaTelIbHas Bbubmunoreka LIOK
MJIOCKOCTH K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepsl

” KoMOunarms ten BpaiieHus: u bu6nuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5

24 KomMOuHammst Ten BparieHus u bu6nuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMMMCAaHHBIA OKOJIO

’5 cthepsr; chepa, BIucaHHas B bubnmoreka [JOK
MHOTOTPAaHHUK WJIU B TETO https://m.edsoo.ru/0b136158
BpallleHus
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

26 cthepsl; chepa, BIUCaHHAS B bubnmoreka [JOK
MHOTOTPAaHHUK WJIU B TETO https://m.eds00.ru/0b136158
BpallleHus

7 [Tonsatue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOICTBAa 00BEMOB Tell https://m.eds00.ru/26a03{b7

)% ITonsTue 06 06béMe. OCHOBHEIC bubnuoreka [JOK
CBOICTBAa 00BEMOB TEll https://m.edso0o.ru/26a03tb7

N bu6mmoreka [IOK
29 O6bem uHHApa, KOHYCa https://m.edsoo.ru/5513d87b
30 O0béM UIMHIpa, KOHYCa bubmorexa OK

https://m.edso0.ru/5513d87b
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bubmunoreka LIOK

31 OOwEM wapa u momazs chepe! https://m.edsoo.ru/d189bde2
N but6mmoreka [IOK
32 OOwEM wapa u momazs chepe! https://m.edsoo.ru/d189bde2
[TogoGHBIC TENa B TPOCTPAHCTBE.
1 COOTHOIIICHHS MEXY UIOIAIIMHU bu6nuoreka [IOK
MMOBEPXHOCTEH, 00bEMaMM https://m.edsoo.ru/810cfleb
MOIOOHBIX TeN
[TogoGHBIC TENa B TPOCTPAHCTBE.
34 COOTHOIIEHHS MEXTY UIOIIAISIMU bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMM https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEI
35 KonTponbhas pabota no remam bubnmoreka [JOK
"Tena Bpamenus" u "O6bembI TEN" https://m.edsoo.ru/4a33a8ab
36 Bekrop Ha MII0CKOCTH U B bu6nuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
37 BekTop Ha miockocT u B bu6nuoreka [IOK
NPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
38 Clio’)keHHE U BBIYMTAHUE BEKTOPOB bubmorexa [IOK
https://m.edsoo.ru/23f4f089
39 Co’)keHHEe ¥ BBIYMTAHUE BEKTOPOB bubmorexa [OK
https://m.edsoo.ru/23f4f089
40 YMHOXEHUE BEKTOpa Ha YHCIIO bubnmorexa LHOK
https://m.edsoo.ru/dee379¢b
41 YMHOXEHUE BEKTOpa Ha YHUCIIO bubmmorexa LHOK

https://m.edsoo.ru/dee379¢b
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PasnosxeHne BeKTOpa 1o TpEM

bubmunoreka LIOK

42 HEKOMILIaHAPHBIM BEKTOPAM.
P P https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
PasnoxxeHne BekTOpa 110 TpEM
43 HEKOMILIAHAPHBIM BEKTOPaM Bubmorexa OK
p paM. https://m.edsoo.ru/a28fd74e
[IpaBuio napasienenumnena
Pemenne 3amad, CBI3aHHBIX C
44 OPUMEHEHUEM PABUJI NEHCTBUI C bubmmorexa [OK
P p A https://m.edso00.ru/5a827900
BEKTOpaMHU
Pemenne 3amad, CBI3aHHBIX C
45 IpUMEHEHUEM IPaBWJI ICHCTBUH C bubmmorexa LOK
p p g https://m.edso00.ru/5a827900
BEKTOpaMu
[IpsamoyrosibHas cucrema
KOOPJIMHAT B IIPOCTPAHCTBE.
46 Koopﬂ WHATEI BI;KTopa buGnnorexa LIOK
P . pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3a7a4uu B
KOOpAMHATAX
[IpsamoyrosbHas cucrema
KOOPJIMUHAT B IIPOCTPAHCTBE.
47 Koopﬂ WHATEI BI;KTopa buGnnorexa [IOK
P . pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3a7a4uu B
KOOpJAMHATaX
VYroa MexXxny BEKTOpaMHu.
48 Ckais Hoél }1]1 OI/ISBIG) eHue buGnnorexa LIOK
b p a https://m.edsoo.ru/725¢effc4
BEKTOPOB
Yromn Mexay BEKTOpaMHU.
Y P bubmoreka [IOK
49 CkansipHo€ MpOU3BEICHHE

BEKTOPOB

https://m.edsoo.ru/725¢effc4
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50 Boruncnenue yriioB Mexay Bu6muotexa [JOK
MNPSIMBIMH ¥ THTOCKOCTSMU https://m.edsoo.ru/8efbe78e
51 Brpluucnenue yrioB MExay bu6nuorexa [IOK
NPSAMBIMU U THIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBINA METOT
52 MIPH PEIICHUHN TEOMETPUICCKUX bubmorexa [IOK
PHD p https://m.edsoo.ru/d3alfe30
3a1a4
KoopanHaTHO-BEKTOPHBIN METO
53 I I/IpiI_HGHI/II/I reOMef HYECKUX ! bubmorexa HOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
KonTtponsHas pabora o Teme
54 "BeKTOpEI 1 KOOPAUHATHI B bubmmorexa [IOK
p " P https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHue, 0600IIEeHNE U
55 CHUCTEMAaTH3aLIMS 3HAHUH. bubnuoreka [JOK
OcHoBHbIE GUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMbI Kypca IUIAaHUMETPUH
[ToBTOpEeHmE, 0600IICHNE U
56 CHUCTEMAaTHU3aLIMS 3HAHUH. bubmuoteka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780basd
TEOpEMbI Kypca IUIAHUMETPUH
[ToBTOpEeHmE, 0600IICHNE U
57 CHCTEMAaTH3alMs 3HaHUH. bubnuoreka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780basd
TEOpEMbI Kypca IUIAHUMETPUHI
58 [ToBTOpEeHME, 0000IIEHNE U bubmunoreka LIOK

CHUCTEMAaTU3aIs 3HaHUH.

https://m.edso0.ru/078cd184
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OcHoBHBIE GUTYPHI, (HAKTHI,
TEOpEMBI Kypca TIIaHUMETPUH

[ToBTOpEeHue, 0600IIEeHNE 1
cucTeMaTu3alusa 3HaHui. 3agaun

bu6mmoreka [IOK

>9 IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEeHmE, 0600IICHNE U

60 cHUcTeMaTH3aIlusl 3HaHUH. 3a1aun bubnuoreka [JOK
IUIAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEeHmE, 0600IICHNE U

61 CHCTeMaTH3alus 3HaHuM. 3a1a9u bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHME, 0000IIEHNE U

2 CHCTEeMAaTH3alus 3HaHUH. bubnuoreka [JOK
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU

but6mmoreka [IOK

63 HroroBast koHTpOIBHAs paboTa hitps-//m.cdsoo.rw/ec24dfe?
[ToBTOpEeHME, 0000IIEHNE U

64 CHCTEeMAaTH3alus 3HaHUH. bubnuoreka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU
[ToBTOpEeHME, 0000IIEHNE U

65 CHCTEeMAaTH3alus 3HaHUH. bubnuoreka [JOK

OcHoBHbIE GUTYpPHI, PaKTHI,
TEOpPEMBI Kypca CTepeOMETPUHI

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

[ToBTOpEeHue, 0600IIEeHNE U
CHUCTEMAaTU3aIMs 3HAHUH.

bubmunoreka LIOK

06 OcHoBHbIE GUTYpPHI, PaKTHI, 1 https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEepEOMETPUHN
[ToBTOpEeHue, 0600IIEeHNE U

67 CHUCTeMaTH3aIvsl 3HaHH. 1 bubmuoreka [{OK
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHN

68 [ToBTOpenue, oboOIIeHNE U 1 bu6nuorexa [IOK

CUCTeEMaTHU3anus 3HaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
75 [IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX NP PEUICHUU
' FeOMETPUUECKUX 3a]a4
73 OnepupoBaTh MOHATHAMH: MapajUIeNbHOCTh U IMEPHEHAUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEMN
74 KrnaccudunupoBars B3auMHOE PACIIONIOKEHHE MPSMBIX U TIIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSAMHU: IBYTPaHHbBIN YTOJl, TpaHu IBYTPaHHOIO yria,
7.5 pebpo IBYrpaHHOTO yIjia, JWHEWHBIA YTrod JABYTPAHHOTO yTJa,
rpajaycHas Mepa JABYTpaHHOTO yria
OnepupoBaTh MOHSATUSAMH: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBITYKJIbII
7.6 MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, MPaBHJIbHBIN
MHOT'OI'PAaHHUK
77 Pacnio3naBath OCHOBHBIE BUBI MHOTOTPAHHUKOB (Upamuia, mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOUpas OCHOBaHUS  JUIS
- Kinaccupukanuyd  (BBIMYKIbIE W HEBBITYKJIbIE MHOTOTPAaHHUKH,
' NpaBWIbHbIE MHOTOTPAHHHMKH, TpSMble U HAKJIOHHbBIE TIPU3MBI,
napajuieienuneb)
79 OnepupoBaTb  MOHSTHIMU: CeKyllas  IUIOCKOCTb, CeueHue
' MHOTOTPaHHUKOB
710 OOBSICHATh TMPUHIUIBI MOCTPOCHUS CEUYCHUUW MHOTOTPAaHHUKOB,

WCITONTB3YSI METOJT CJIE/IOB




7.11

Crpouth ce4eHHMsI MHOTOTPAHHHMKOB METOAOM CJIEIOB, BBINOIHATH
(BBIHOCHBIC) TUIOCKME 4YEpTEeXKUM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUII CBEpXy, COOKY, CHU3Y

7.12

Pemate 3aaun Ha HAXOXKICHUE TEOMETPUUYECKUX BEIMYUH IO 00pasiam
WM aJITOPUTMAaM, IPUMEHSS U3BECTHBIE aHATMTUYECKHE METOIbl MPHU
pelIeHUuN CTaHJApPTHBIX MaTeMaTHYECKHUX 3aJad Ha BBIUMCICHUE
pacCTOSTHUN MEXy IByMsI TOUKaMH, OT TOYKHU JI0 MPSIMOM, OT TOUKH 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUC ITPAMBIMHA

7.13

Pemate 3aaun Ha HAXOXKICHUE TEOMETPUUECKUX BEIMYUH TTO 00pasiam
WM aJITOPUTMAaM, IPUMEHSS U3BECTHBIE aHATMTUYECKHE METOAbl MpHU
pELLIEHUHU CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE YTIIOB
MEXAY CKPEUIMBAIOIMIMMUCS NPSIMBIMHA, MEXAY MPSIMOM U MIOCKOCTHIO,

MEXy TNIOCKOCTSIMHU, ABYT'PAHHBIX YTJIOB

7.14

Bbruncnsate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpusma, mnHpamMuga) C OpUMEHEHHEM  (OpMYI,  BBIYUCISTH
COOTHOILIEHUS MEXK 1Y IUIOHIAIIMU IOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOT'OrpaHHUKOB

7.15

OnepupoBaTh NOHITUSIMU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTP, OCh U

IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUHU (PUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(OPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypax, MPEJCTaBICHHYI0 Ha

YepTekax U pUCyHKax

7.17

[TpumensTh reomMeTpudeckre (HakThl U PELICHUS CTEPEOMETPUUYECKIX
3a/1a4, IPEANoIaraloliuX HECKOIBbKO IIaroB pELIEHUs, €CIU YCIOBHS

NPUMEHEHHUS 3aJ1aHbI B SBHOU (hopme

7.18

IIpuMeHATH mHpoCTEHIIME IIPOrPpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[UOHHBIE CHCTEMBl IPH PELICHHH CTEPEOMETPUUYECKUX

3aaa4d

7.19

[IpuBOUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IPUPOLIE U

JKU3HHU, paCliO3HABATh NIPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

7.20

[IpuMeHsATH TONyYCHHBIE 3HAHMS Ha TNPAKTUKE: aHAIU3UPOBATH
peaybHbIe CUTYallUd W NPUMEHSTh HW3YYCHHBIC MOHATHS B IpOIEcce
NOWCKA pelIeHUs] MaTeMaTH4ecku CQOpPMYJIMPOBAHHOU MPOOJIEMBI,
MOIETTMPOBATh peajbHbIC CUTYalluH Ha S3bIKE TEOMETPHH, HCCIEA0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMCTPUICCKUX MOHATUU U




TEopeM, armapara anreOpbl, penaTh MPaKTHYECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'€COMCTPHUICCKUX BCINYNH

11 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBatb MOHSTUAMU: LHWJIHHIpUYECcKast MOBEPXHOCTb,
6.1 o0pasylomue UWIMHIPUIECKON MOBEPXHOCTH, LMIMHApP, KOHHYECKas
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 Pacrnio3naBate Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS Tl BPALICHUS
6.4 Krnaccudunuposars B3auMHOE pacnoioskeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTa,
6.5 BBICOTA CETMEHTA, IIaPOBOH CJI0i, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA
IapOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00BbEMBI M IUIONIAAM MOBEPXHOCTEH TeJl BpallleHus,
' reOMETPHUECKUX TEJI C MPUMEHEHHEM (HopMyIT
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
6.7 OMHMCaHHBIN OKOJIO cepbl, chepa, BIUCaHHAS B MHOTOTPAHHUK HWIIH
TEJIO BpAIlCHUs
6 BBIUMCIIATE COOTHOUICHHS MEXAY IUIOMIAJIMH TOBEPXHOCTEH U
' 00BEMaMH ITOTOOHBIX TEJT
6.9 N300paxkaTh nzydaemble (pUTYpHI OT PYKH U ¢ IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HUHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tell

BpaIieHus

6.11

W3BnekaTh, MHTEPIPETUPOBATh U NMPEOOpPa30BbIBaTh MH(GOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEACTaBICHHYIO Ha

YyepTekax U pUCyHKax




6.12

[TpumMeHsATH reomMeTpruecKue (pakThl Ui peIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, IPEANoIaralolliuX HECKOJIbKO IIAaroB pPELICHUs, €CIIM YCIOBHS

MIPUMEHEHUSI 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonssaTh HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BbIYWTAaHHSA BCKTOPOB U
YMHOXKCHH BEKTOpa HA 4YHUCIIO, 06’BHCH5[TI), KaKHMH CBOMCTBaMH OHHU

00J1a1ar0T

6.15

[IpumensTH NMpaBUIIO Napasuieenune1a Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMM, CKaJIIPHOE IIPOM3BEJCHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMITIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M MPOHU3BECHHE BEKTOpA HAa YMCIO, Yroj
MEXy BEKTOpaMH, CKaJsIpHOE MPOU3BEICHHE, PACKIIabIBATh BEKTOP

IO IBYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3azaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate mpocrelinne TIeOMETpUYECKHE 3aJadyd  Ha IIPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METO1a

6.20

Pemrate 3aga4yd Ha J0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN u
HaxXO0XXJACHUC T'COMCTPUICCKUX BCIIMYUH 10 06pa3uaM HJIN AJITOpUTMaMm,
IIPUMCHSA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHOapTHBIX

MaAaTeMaTHYCCKUX 3aJa4

6.21

[IpumeHsTh mpoCTEWlIne NpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHMKAI[MOHHBIE CHUCTEMBbl IPU PEIICHUH CTEPEOMETPHUUECKHUX

3aaa4

6.22

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsaTh TOMy4YEeHHBbIE 3HAHUS Ha MPAKTHKE: aHaJIU3UpOBaTh
peanbHble CUTyallMM W MPUMEHSTh U3YUYEHHbIEC MOHSATHUS B Ipolecce
MOMCKA PEUICHUs] MaTeMaTH4YeCKH CQOPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIUPOBAThH PeAIbHbIE CUTYAIIUU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
MIOCTPOECHHBIE MOJIETH C UCIOJIb30BAHUEM F€OMETPUYECKUX MOHATUH U
TeopeM, ammnapara anreOpbl, perarb MPakKTUYECKUe 3aja4u, CBSI3aHHbIC

C HAXO0XXACHUEM I'€OMCTPUICCKUX BEIIMYHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

I'eomerpus

7.1

OcHoBHbIE NOHATHS cTepeoMeTpuH. Touka, mpsMas, MJIOCKOCTb, IIPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTHYECKOM TIOCTPOCHHUU  CTEPEOMETPUHM:  AKCHOMBI

CTCPCOMCTPHHU U CIICACTBUSA U3 HUX

7.2

B3auMHOe pacnonoxkeHue IpsMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIbHble M CKpemmBaromuecs npsaMble. [lapamiensHOCTs NpAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuieNbHbIE INPSAMBIE B IPOCTPAHCTBE,
MapaJUIEIBHOCTh TPEX NPAMBIX, MAapPAJUIEIBHOCTh MPSIMONW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIICHHBIMH CTOPOHaMH, Yrojl MEXIy HpsMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJTOCKOCTEH: napa’sieibHble TJIOCKOCTH, CBOMCTBA
napajieNibHeIX  Miockocteil. Ilpocreiiimne mpocTpaHCTBeHHBIE (UIYpHl Ha

TUTOCKOCTH: TETPadp, KyO, mapauiesienuIel, IOCTPOCHUE CEYCHUH

7.3

[lepneHIUKYNAPHOCTh HPSIMOM M IUIOCKOCTH: IEPHEHAMUKYISIPHBIE IpsMBbIE B
IIPOCTPAHCTBE, MpPSMbIE MapajUlebHbIE M IMEPHEHAMKYISIPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MPsSMOHR
NEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXKIY IPSIMOM U
IJIOCKOCTBIO, JBYIPAHHBIA  YroJl, JIMHEWHBIM yrojl JABYIPAHHOTO  yrija.
[lepneHIUKYNSIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT NPSIMOM J10 IJIOCKOCTH, MPOEKLUs (PUIYpBI Ha IIIOCKOCTh. [leprnenaAuKynspHOCTh
IJIOCKOCTEM: MpPU3HAK NEPIEHAUKYJAPHOCTH JBYX ILIOCKOCTER. Teopema 0 Tpéx

MepIeHIUKYIApax

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, Pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, TpsSMasi ¥ HAKJIOHHAs PU3MBI, OOKOBask U
MTOJTHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MIPSMOYTOJIbHBIN
napajuleJienunes U ero cpoictsa. [Iupamupa: n-yronbHas nupamMuzia, IpaHd U
OCHOBaHUE MUPaMUIbl, 00KOBas U MOJHAS TOBEPXHOCTh MUPAMUJIbI, IPaBUIIbHAS U

yceu€HHas INupamMuaa. OJEMEHThl MpuU3Mbl M nupaMmuibl. [lpaBuibHble




MHOTOTPaHHHUKH: MOHATHE MPAaBUIBHOIO MHOIOIPAaHHHUKA, MPaBHJIbHAS MPU3MA U
IIpaBWIbHAsg NUPaMUJa, INpaBWIbHAs TPEYroJibHas NUpaMHAa W IpPaBUIbHBII
TeTpa’ap, KyO. IlpencraBieHue O NpPaBUIBHBIX MHOTOIPaHHMKAX: OKTa’[p,

noneka’ap u ukocasapyrue CedeHust Ipu3Mbl U TUPAMUIbI

7.5

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B MNHpAMUJAX, HapajUIesIeNnUneaax,

MpaBUJILHBIX MHOTOT'paHHUKaX

7.6

Brruncnenue 3meMeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanw, yribl. [Lmomans
OOKOBOWM TOBEPXHOCTH M TIOJHON TOBEPXHOCTH MPSAMON TPHU3MBI, TUIOIIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPSIMOM Ipu3Msbl. [1momans 60koBoit
MTIOBEPXHOCTH M IOBEPXHOCTH NPaBUIIBHOM MNUpaMUIbl, TEOpEMa O IUIOLAAN

yceuéHHoil nupamusl. [Tonstue 06 00béMe. OObEM MHPaMUIBI, TIPU3MBI

7.7

[Tomobuble Tema B  mpocTpaHcTBe. COOTHOMICHHS MEXKIY  IUIOIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

6

['eomeTpus

6.1

[Munuaapuyeckas MOBEPXHOCTh, 00pa3ylolIMe IWIMHIPHUYECKONH MOBEPXHOCTH,
OCh UWIMHAPUYECKOM moBepxHOCTH. LlunmuHzap: ocHoBaHuss U OOKOBas

MOBEPXHOCTh, 00pa3yrolas u 0Ch, IUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckass mOBEepXHOCTh, 00pa3yrolne KOHUYECKOH TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH oBepXHOCTH. KOHYC: OCHOBaHME W BepIIMHA, 00pa3yroIias
U OCh, IUIOMaTh OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

o0Opa3yroIine 1 BLICOTa, OCHOBAHMS U OOKOBasi IOBEPXHOCTH

6.3

Cdepa u map: meHTp, paanyc, IMaMeTp, IUI0MIalb TOBEPXHOCTH ceprl. BzanmHoe

pacnonoxkeHue cepbl U TUIOCKOCTH, KacaTtenbHas TUIOCKOCTh K cdepe, MIomaib

chepsr

6.4

N306paxenue Ten BpalleHus Ha II0CcKocTH. Pa3BépTka nunuuapa 1 KoHyca

6.5

KomOunammu Ten BpalleHWs M MHOTOTPAaHHUKOB. MHOTOrpaHHMK, ONHCAHHBIHA

okoJ10 cepsl, chepa, BliCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienuiena u ciueactsuss u3 He€. OO0bEM IWIMHApA,

KoHyca. O0BEM mapa u miouaas chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY — IUIOIIASIMU

o7 MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TET
6.8 Ceuenus nunuHzapa (mapaiebHO M NEPHEHIUKYISPHO OCH), CEUYEHUs KOHYcCa
' (mapasuienbHOe OCHOBAHHIO M TPOXO/AIIee Yepe3 BEPIIMHY), CEUSHHS 11apa
BekTop Ha muockoctu U B mpocTpaHcTBe. ClIOKEHHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4MCII0. Pa3nokeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX €
IIPUMEHEHUEM NIPaBUII ACUCTBUM C BEKTOpaMU
[IpsimoyronbHass cUCTeMa KOOPAMHAT B IpOCTpaHcTBe. KoopanHaTel BekTOpA.
6.10 [Ipocreitmne 3amaun B KOOpJAMHATaX. YToil MexAy BekTopamu. CKaisipHOe

[IPOU3BEJICHUE BEKTOPOB. BhIUnCIEeHUE YIIIOB MEXKIY IPSIMBIMU U IIJIOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
o0mero odpasoBanus

Brnanenne meromamu J0Ka3aTeibCTB, aJrOPUTMAMU PEIICHUS 3ajad;
yMeHHE (OPMYIHPOBATh M OIEPHPOBATH TOHSATHIMH: OIpEIEICHUE,
aKcuoMa, Teopema, CIEICTBUE, CBOMCTBO, MPHU3HAK, JIOKA3aTeIbCTBO,
pPaBHOCWIIBHBIE  (OPMYJIUPOBKH; NPUMEHATh WX,  YMCHHE
dbopMynupoBath 00paTHOE U TMPOTHBOIIOJIOKHOE YTBEPIKICHUE,
NPUBOANTH TPUMEPHl W  KOHTPHPUMEPHI, HCIOJIB30BaTh METO.
MaTeMaTHYeCKON MHIYKIIMK; IPOBOIUTH JI0Ka3aTeNIbHbIE PACCyKICHUS
OpH  pEIIeHUH 33734, OICHWBATh JIOTHYECKYI0 IPAaBHIBHOCTD
pacCcyKIeHMi; yMEHHE OIEepHpOBAaTh TMOHATHSAMHU: MHOXECTBO,
MOJIMHOXKECTBO, OTEPaIlliy HaJl MHOKECTBAMHU; YMEHHE HCIIOJIH30BATh
TEOPETUKO-MHOKECTBEHHBIN ~ ammapar JJisi  OINWCaHWsS  pealibHBIX
MIPOIIECCOB U SIBJICHUH W MPH PEIICHUH 33734, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh MOHATHAMU: Tpad), CBA3HBIN
rpad, nepeBo, NHKJI, Tpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIUCBIBATH TPadbl pa3IMUHBIMU CIIOCOOAMM; UCIIOIB30BATh Ipadbl IpU

pelIeHnH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYPAIBHOE YHUCIIO, IIEJI0e YHCIIO,
CTENEHb C IIeJIBIM MOKa3aTeNeM, KOPEHb HaTypalbHOM CTENEHH, CTETIEHb
C palnMOHAJIBHBIM  TIOKa3aTelieM, CTENeHb C JICHCTBUTEIHHBIM
rmokaszaTtenemM, Jiorapudm dmcia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOAYJIO, PallMOHAIBHOE YHCIIO,
HppAIlMOHAILHOE  YHCJIO, MHOXECTBA  HATYPAIbHBIX,  IEJBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJIb30BaTh
MPU3HAKU JCTMMOCTH, HAUMEHBIIIMA OOIIMI JeTUTEIh 1 HAaUMEHBIIIee
o01iee KpaTHOE, anropuT™M EBKINAA TpU pelIeHUH 3a]a4; 3HAKOMCTBO
C pa3IMYHBIMU TO3UIIMOHHBIMH CHCTEMaMH CYHUCJICHHS; YMCHHE
BBHITIONTHSATH BBIYUCIICHUE 3HAYCHUI U MPEeoOpa3OBaHUs BBIPAKEHUIN CO

CTENeHsMH U JorapudpmMaMu, mpeoOpa3oBaHus APOOHO-PAITMOHATBHBIX




BBIpQXEHUI; YMEHUE ONEPUPOBATH MOHATUSMU: MOCIEA0BATEIHHOCTD,
apudmernueckass ~ TpPOTpPEecCHsi,  TeOMETpPHYECKas  MpOrpeccus,
OCCKOHEYHO YOBIBaIOIasi TeoOMETpHUYecKasi TMPOTPECCUs; YMEHHE
3a1aBaThb nOoCJIICAOBATCIBbHOCTH, B TOM HUCIIC C IIOMOIIIBIO
PEKyppeHTHbIX  (GOpMyJd; yMEHHE  ONEepUpOBaTh  IMOHATUSAMU:
KOMIIJICKCHOC 4YHCIIO, COHpH)KéHHbIe KOMIUJICKCHBIC YUCJId, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucu KOMIUIEKCHBIX YHCel
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAss W anreOpanyeckas); yMeTh
MPOU3BOJIUTH apudmMeTndeckue NeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
MPpUBOJUTH MMpUMCPbL HUCITOJIb30BaHUA KOMIIJICKCHBIX YHUCCII,
ONEpPUPOBaTh MOHATUAMM: Matpuma 2x2 u 3%3, omnpeaenauTeb

MaTpullhbl, FGOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUSIMU: pallMOHAIbHBIE, UPPALIMOHAIIBHEIE,
MoKa3areabHble, CTETIEHHbIE, JorapuMuuecKue, TPUrOHOMETPUUYECKHE
YpaBHEHHS W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHSATHUSIMH: TOXJIECTBO, TOXK/IECTBEHHOE MTPeoOpa3oBaHNe, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPaBHEHUW W HEPABEHCTB, PABHOCUIIBHOCTh
ypaBHEHUI, HEpaBEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA U CHUCTEMbl C MOMOILIBIO PA3IUYHBIX MPUEMOB; pEIIATh
YpaBHEHHsI, HEPAaBEHCTBA U CHUCTEMBbl C MapamMeTpoM; IPUMEHATH
ypaBHEHUS, HEPABEHCTBA, X CUCTEMBI JJIsl pEUICHUsI MAaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pazIMYHbIX 00J1acTell HayKu U peanbHON KU3HU

YMenue onepupoBaTh MOHATHAMH: (QYHKIMS, YETHOCTh (DYHKLIHH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYCHHOCTh (PYHKITMH, MOHOTOHHOCTh
GbyHKIHH, SKCTpeMyM (YHKIIUH, HAanOOJIbIIIee M HANMEHbBIIICe 3HAUCHHS
GYHKIIMM HAa TMPOMEXKYTKE, HENmpephiBHAs (DYHKIHS, aACHMITOTHI
rpaduka ¢GyHKIMH, TIepBas W BTOpas NPOU3BOAHAS (PYHKIUH,
reOMETPUUCCKUH 1 (PU3MUECKUI CMBICI POU3BOHOM, IIEpBOOOpa3Hasi,
onpeAenéHHbId HMHTErpajl; YMEHHE HaxOJIUTh AaCHUMIITOTHI rpaduxa
(YHKIIUY; yMEHUE BBIYUCIATH MPOU3BOJHBIC CYMMBI, TPOU3BEICHUS,
YaCTHOTO U KOMIO3UIMHU (YHKIINI, HAXOIUTh YpaBHEHUE KacaTelbHON
K rpaduky GyHKIIUU; YMEHUE HAXOAUTh MPOU3BOIHBIE dJIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIHOJIb30BaTh MPOU3BOJIHYIO JUISI UCCIIEIOBAHUS
GyHKIUH, HAXOAUTh HAHOOJIBITNE U HAUMEHBIIHE 3HAYCHUS ()yHKITHIA;
CTpOUTh TIpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHMEM arrmapara

MAaTCMaTUUYCCKOT O aHaJIN3a,; IPUMCHSATH MIPOU3BOJAHYTO JIS1 HAXOXKICHUA




HAWIYYIIero pEHIeHUs] B NPHUKIAIHBIX, B TOM 4YHCJIE COLUAIBHO-
SKOHOMHYECKUX U PUINYECKUX 33]]a4axX; HAXOAUTH ILIOMAIN U 00BEMBI
¢ury ¢ moMouIsl0 UHTETpaia; MPUBOAUTH MPUMEPHI MATEMaTUUECKOTO

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU depeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMH: Tpapuk (yHKIMH, oOpaTHas
GbyHKIMS, KOMITO3UIKSA QYHKIMHN, TUHEHHAs (YHKINS, KBaJpaTHIHASL
byHKUMsA, — pauMOHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TpUroHOMeTpHdyeckne (yHKIHMH, O0OpaTHBIE TPUTOHOMETPUUYECKUE
¢byHKIMH, TOKa3aTenbHass W JorapupmMuueckas (QyHKIUH; YMEHUE
CTPOUTH TpadUKU W3YYEHHBIX (YHKIIUU, BBITONHIATH MPeoOpa3oBaHMs
rpaduKoB (GYHKIUH, UCTIOIB30BaTh TPAPUKH JJIs U3yYSHHS POLIECCOB
U 3aBUCHMOCTEH, NIPH pEeIICHNH 3a7a4 U3 JPYruX y4eOHBIX IPEIMETOB
W 33124 U3 peajbHON >KU3HHU; BBIpakaThb (POpMyliaMH 3aBUCHUMOCTHU
MEK1y BeJTMYMHAMH; UCTIOJIb30BATh CBOMCTBA U TpaduKu QYHKIIMH JUIS
peleHus ypaBHEHUH, HEpPaBEHCTB U 3a]1a4 C TapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM IUIOCKOCTHM MHOXECTBA PEUICHUN YpaBHEHUMU,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemniath TEKCTOBBIC 33aJla4d Pa3HBIX TUMOB (B TOM 4YHCIIe Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha JBUKEHUE, pa0OTY, CTOUMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3a7]a41 U3 00J1aCTH YIPABIEHUS TUYHBIMHU U CEMEHHBIMU
(buHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI 0 YCIIOBHUIO 3a/1aud, UCCIIEIOBATh MOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBAONOJIOOHOCTh PE3yJIbTaTOB; YMEHHUE MOJEIUPOBAThH
peallbHbIE CUTYyallud Ha S3bIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHUS,
ypaBHEHUsI, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHUIO 3aJauH,
HCCIEAOBAaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM arapara

anreOppl, UHTEPIPETUPOBATH MOJTYUCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh IMOHSATHUSMHU: CpeqHee apupMETHUECKOe,
MeAraHa, HauoOosblllee ¥ HaMMEHbIIee 3HAUCHUs, pa3Max, AUCIepCus,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOTO HaOopa; yMEHHE W3BIEKATh,
MHTEPIPETUPOBaTh MH(OPMALIKIO, TPEICTABICHHYIO B TaOIuIax, Ha
auarpammax, rpagukax, OTpaXkaronlyro CBONCTBA pealbHBIX MPOIIECCOB
U SBIEHUHN; NPEICTaBIATh HHPOPMAIMIO C MOMOUIbI0 TabIull U
UarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKuX METOJ0B U DBJIEKTPOHHBIX CPEICTB;




rpaqmqecxn ucciaeagoBarb COBMECTHBIC Ha6J'IIOI[eHI/I$I C IIOMOUIIBIO

JUarpaMM pacCEeUBAHMS U JIMHEMHOW perpeccun

YMeHHe OnepupoBaTh MOHATUAMU: CIIYYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIy4yailHOro COOBITHSA; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJBb30BaHUEM TpapHUUECKUX METOJO0B; MPUMEHSIThH
(bopMyIBl CIOXKEHUS U YMHOKEHHsI BEPOSITHOCTEH, GOpMyIly MOJHON
BEpOSTHOCTH, (opmyny bepnymmu, komOuHaTOpHBIE (aKThl U
(GopMysbl; OLICHWBAaTh BEPOSTHOCTH PpEANbHBIX COOBITUH; yMEHHE
ONEpUpPOBaTh MOHATUSMM: ClydyallHas BEJIMYMHA, pACIpPENEICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OKUIAHNE, JUCTIEPCUS U CTAHIaPTHOE
OTKJIOHEHHE CIly4yailHOH BeIMYUHBI, (YHKIHUU paclpeleseHuss u
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKA3aTeIbHOTO WM HOPMAJIbHOTO
pacnpeneneHuii; yMEHHWE HCIOJb30BaTh CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ul peIeHus 3a/1a4; 3HAKOMCTBO C MOHATHAMM: 3aKOH
OONBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUH; YyMEHUE
IPUBOAUTH TPUMEpPbI MPOSABICHHUS 3aKOHAa OOJIBLIMX YHUCEN B
OPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUAX; YMEHHE OIEPHPOBATH
MOHATUAMM: COYETAaHHME, IEPECTAHOBKA, YHUCIO COYETAHUM, YHUCIIO
NepecTaHoBOK; OMHOM HbioTOHA; yMeHUEe NPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyKICHUs Ul PEIEHUs 3a]ay; OLEHUBATh BEPOSTHOCTU
peanmbHBIX  COOBITHIA; COCTaBISATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MOJYUCHHBIN pe3yabTaT

YMeHHne onepupoBaTh NOHATUSMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIja, IUIOCKUHA Yrod,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIHUBAIOLIUECS IpsMBIE,
NapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX U IIOCKOCTEH, yroi
MEXIy MPSAMBIMH, YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 TNIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHUE HCIOJIb30BaTh
IpU pELICHUH 3a7ad M3y4deHHble (DAKTbl U TEOpPEeMbl IIAHUMETPHUU;
yYMEHHE OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPY’KAIOLIEr0 MUPA; CTPOUTH
MaTEMaTHYECKUE MOJEIN C MOMOUIbI0 I'€OMETPUUYECKUX IOHSTUH U

BCJIMYHH, PCIIAaTh CBA3AaHHBIC C HUMHU IMPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh NOHATHAMMU: IUIOMAAb GUTYpBl, 00BEM (QUTYpHI,
MHOT'OTPaHHHK, IPaBUIIbHBII MHOTOTPAaHHUK, CEUCHHE MHOTOIPaHHHUKA,

KyO, mapamienenunesn, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTb




BpallleHus, UUIUHAP, KOHYC, I1ap, cdepa, MmIomaab ceppl, MIomaIs
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, IWINHApPA, 00bEM Kyoa,
MPSIMOYTOJIBHOTO MapajulelIeNuIeia, TUpaMubl, TPU3MbI, [TWIMHJPA,
KOHyca, 11apa, pa3BEPTKa OBEPXHOCTH, CEUYEHHSI KOHYCAa U LIMJIUHPA,
MapajuyieJIbHblE OCH WJIM OCHOBAaHUIO, CEUEHHE I1apa, IJIOCKOCTh,
Kacatomascss cepbl, UUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHUKA, U300paxaThb MHOTOTPaHHUKH, (PUTYPBI K TOBEPXHOCTH
BpallleHUs, UX CEUEHHUs, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHATh CBOWCTBA T'€OMETPUYECKUX (uryp,
CaMOCTOSITENIbHO (OPMYJIHPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOWCTBAX M IIPU3HAKAX I'€OMETPUUYECKHUX
¢uryp, OOOCHOBBIBaTb WJIHM ONpPOBEpPraTh MX; yMEHHE IPOBOAMUTH
kinaccupukanuo (GUryp MO pa3IMyHBIM MpPU3HAKaM, BBIIOJIHATH

HGOGXOZ[I/IMBIG JOMOJIHUTCIIbHBIC TTIOCTPOCHU A
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YMmenune OIICpHUPOBATH TMOHATHUAMU: IOBUIKCHUC B IMPOCTPAHCTBEC,
TapajuIeNIbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMS, MOAOOHBIE (UTYPBI, YMEHUE
pacrio3HaBaTh paBHBIC W NOJOOHBIE QUTYPHI, B TOM YHCIIE B MPHPO/IE,
UCKYCCTBE, apXUTEKType; MCIOIh30BATh T€OMETPHUECKUE OTHOIICHUS
NP pEIICHUH 3a/1a4, HaXOIUTh T'€OMETPUYCCKHE BEJIHMYWHBI (JTMHA,
yroj, IUIOIAAb, OOBEM) MpH pEHICHUH 33ha4 U3 JPYTruX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOM KU3HU; YMEHUE BBIUUCIIATH TE€OMETPUICCKHE
BEJIMYUHBI (IUTMHA, YTOJ, IJIOMAab, 00bEM, TUIONIAb MOBEPXHOCTH),
UCTIOJB3ysl M3Y4YeHHBIE (HOPMYIBI U METOIBI, B TOM YHCJE: IUIOIIAIb
MOBEPXHOCTHU MUPAMU/IbI, IPU3MBI, KOHYCA, IWIMHAPA, TIOMAb CHEpBI;
00BEM Ky0a, TPSMOYTOIBHOTO TapauIeNenuIe/a, THPaMUIbl, TPU3MBI,
WIMHIPA, KOHyca, IIapa; yMEHHE HaXOIUTh OTHOLICHHE OOBEMOB

MoT00HBIX uUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  NPSIMOYTOJIbHasg  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPJUHATH TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHUE BEKTOpa Ha YMCIO, Pa3JIOKEHUE BEKTOpa Mo
0a3ucy, CKaJlsipHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEICHUE, YrOJl
MEXIYy  BEKTOpaMH; yMEHHME  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJIWHATHBIA METOJ Ul PELICHUS TeOMETPUYECKUX 3a1ad U 3aaad

IpYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpAaTh NOAXOMANIMM METON MJis pEeUIeHHs 3aJayu;
IMNOHUMAHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU IIPUPOIHBIX U
OOIIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE pAaclo3HaBaTh
MMPOABJICHUC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC IIPUBOIUTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUA POCCUHUCKON U MHUPOBOU

MaTeMaTU4eCKOU HayKH




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

Kon
1 Hucna v BBIYUCIICHUS
1.1 Harypanbnble u nensie yucna. [Ipu3Haku 1e1MMOCTH LENbIX YUCEN
1o Pannonaneupie 4yncna. OOBIKHOBEHHbIE U JECATUYHBIE JPOOH, MPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTYpalIbHOH cTeneHu. [leiicTBus ¢ apudmMeTHuecKuMu
' KOpHSIMHM HAaTYpaJIbHOW CTEIEHU
14 Crenenb ¢ wnenbiM mnokasareneM. CTeneHb C  palMOHAIBHBIM IOKA3aTEJIEM.
' CaoiicTBa cTeneHu
s CuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' aApKTaHI'€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuanpie U HaTypaIbHBIC TOTapU(DMBI
JleiicTBuTenbHble 4uciaa. ApudMETHYECKHE ONepalru C JIeHCTBUTEIbHBIMU
1.7 gucnamu. [IpubnmkEéHHbIC BBIYUCIICHNUS, IPaBUIIa OKPYTIICHHS, TPUKHIKA H OLIEHKA
pe3yibTaTa BBIYUCICHUN
1.8 [IpeoOpazoBaHue BbIpaKeHUI
1.9 KommiekcHbie uncina
2 YpaBHEHHUs U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIBHBIE YPAaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Ilensie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPaAMU
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeennTens MaTpULIbl




3 OyHK1INU U TpapuKu
31 OyHk1us, cnocoosl 3amanus Gynkiuu. ['paduk Gynkmuu. Bzaumao oOpaTHbIe
' ¢bynkuuu. Yérneie u HeuéTHble GyHKIMU. [lepuoanueckue GyHKIUN
OO6nacte omnpeneneHUss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymu QyHKmm.
12 [IpoMexyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (pyHKnuu. HamOomnbiiee W HaWMEHbIEe 3HAYCHUE
GyHKIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIMS C HaTypaJdbHBIM M IIENBbIM IMOKa3areiaeMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /7-Oi CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpapUKU
3.5 [TokazaTenbHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
16 Touku paspeiBa. AcumnToThl rpadukoB GyHknuid. CBolcTBa (YHKIHH,
' HEMPEPBIBHBIX HAa OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIICHTOB
4 Havana maremaTu4eckoro aHaiausa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne TPOM3BOMAHONW K HCCIAEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3HaYeHUs (PYHKIIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHoOkecTBO, Onepaly HaJ MHOKecTBaMu. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIleHUS




7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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