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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpEeIHEro oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyarouumxcs
NPAaBWIBHBIX MPEICTABICHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M HACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUH W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomertpust siBisieTcs: OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIMaIbHOTO OBITHSA, (opMma
OTPaKEHHUSI OKPYIKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3ajadya (HOpMUPOBaHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
10 CMEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIIOIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMaTUYECKHUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHAIBHOMN ACSATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpPTEkKaxX, MOJACIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BpPaAIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIBCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W MPU U3YYECHUU APYTUX YYEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IPOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue obOpas3a TPOBOAUTCS C OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TJIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpamieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YNIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reomerpun otBoauTcsa 2 yaca B Henento B 10 kmacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApAJUICIbHBIE IMpPsAMBIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [lpocreiiiive mnpocTpaHCTBEHHbIE (UTYpBl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpOeHNEe CeYSHHI.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIIOCKOCTH,
[IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O IMpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUpaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTH MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNHpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPAaMHUJA; TNPaBUIbHAsA TPEYroJbHAs IMpPaMHUIAa W TNPABUIIbHBIN
TeTpa’p; KyO. IlpencraBneHue o mNpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTadJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOIOTPaHHUKOB: pEOpa, [HMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIomaau yceu€HHod mnupamunabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMUJIWHJIPUYECKONW TMOBEpXHOCTU. LluauHap: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
II0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO TIapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEll.

Ceuennss nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKOW UJICHTUYHOCTH, YBAKESHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUIICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOEHHUE YCTOWIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHNE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); buzmgecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITLHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepaMm  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmpl, OCO3HaHHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHUX  IMPOoOJeMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpPEJICTBOM TIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUS — OKpyycaowezo  Mupa,  NpuMeHeHue  J102UYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICNICHNs] ~ TOHSATUHM; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust ydyeOHOM 3agau (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUME TPOTHUBOpPEUHE, MpoOIemy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBaTh UJI€U, HALIEJIEHHBIE Ha MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO 4YacTh pabOTBI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIYKIBIH W HEBBITYKIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
PSAMOYTOJIBHBIN TTapajuieNienunea, Kyo).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpast OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUTIBI TOCTPOSHUSI CEUCHU M, UCIIOIB3Ysl METO/I CIEOB.

CtpouTh CeuUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkJICHUE TE€OMETPUUCCKUX BEJIMUMH 110 oOpasiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaXOXKJACHUE T€OMETPUUSCKUX BEIIMYMH 1O o0pasiaM HIIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY NPIAMOM W IIJIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, OOpasyromme
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnate  00BEMBI M MIIOMIAMM  TOBEPXHOCTEH  TeN  BpallCHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BbIBATH HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBICHIThH, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTy reomerpuueckue (aKThl MJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHHM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0XKJECHUEM F€OMETPUUECKUX BEJTMUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne KoauuecTBO 4acoB
HaumeHoBaHue pa3ae/ioB JuexkTponHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
[IpsiMBbI€ M TIIOCKOCTH B
2 HPOCTPATCTEE. 12 1 https://m.edso00.ru/WT7NSO14T
[TapamrensHOCTE IPSIMBIX U
IJTOCKOCTEMN
IT
3 epHeHHHKyMpHOCTI: 12 https://m.edsoo.ru/V611APUCD
MPSIMBIX U MJIOCKOCTEN
v
4 FIIL MEALY NpAMEIME 1 10 1 https://m.edsoo.ru/R38METBTQ
IJIOCKOCTSIMA
5 MHororpaHHUKH 11 1 https://m.edsoo.ru/XPW9USFB2
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
IT :
7 ORTOPOHHE: COTCHIH, 4 1 https://m.edsoo.ru/LLAAMHO3D
PacCTOSIHUS U YTJIb
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

I[TPOTPAMME

HaumeHoBaHHe KosnuyectBo yacos
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3e/ioB H TeM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NnporpamMmbl padoTbI padoTsI
1 Tena Bpaiienus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OO6bEMBI TEN 5 1 https://m.edsoo.ru/BO9ORVIYC9
Bekrops! n
3 KOOP/JMHATHI B 10 1 https://m.edso0.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpEHME,
6006
4 ODODIICHAE, 7 1 https://m.edsoo.ru/DORV3P725
cucTeMaTu3aIus
3HaHUHU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosmmmuecTBo yacos
DJIeKTPOHHbIE
Mara uudposbie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero U3y4YeHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
OcHOBHBIE TIOHTHS
CTEPEOMETPHUH: TOUKA,
psiMast, MIOCKOCTB,
npocTpaHcTBo. [IpaBuna
https://m.edsoo.ru/D3VCJ7
M300paxKeHHs Ha PUCYHKaX: 1 UN4
M300paKeHUS TIIIOCKOCTEH,
MapajuIeIbHbIX MPSAMBIX
(OTpe3KOB), CepeIMHBI
OTpe3Ka
[Tondarus: nepecekaromuecs
IUIOCKOCTH, 1 https://m.edsoo.ru/NR6VJ
nepecekarouecs npsamas u YCGK
IIJIOCKOCTh
[Tondarus: nepecekaromuecs
IUIOCKOCTH, 1 https://m.edso0.ru/O6RND
IepeceKaroIuecs npsamas u FAMO
IIJIOCKOCTh



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
M300pakeHue
MHOFOFpaHHI/IKOB Ha
pUCYHKaX, Ha
HpOGKIII/IOHHI)IX qepTexcax

https://m.edsoo.ru/KMUQ
PILLO

HauanbHbie cBeienus o Kyoe
Y TUPAMUJIE, UX Pa3BEPTKH U
Mojenu. CedeHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2J
NHCZ

HauanpHbie cBeieHms 0 KyOe
Y TTUPAMUJIE, UX Pa3BEPTKH U
moaenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/AIMQ3A
J3S5

Ilousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7
R3BL

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKA
X70E1



https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1

IMousarue 06
AKCMOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA U3 HUX

https://m.edsoo.ru/YPKS5
MLJL

10

Ilonsitne 00
aKCMOMAaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHHU:
aAKCHOMBI CTEPEOMETPUHN U
CJICOCTBUA U3 HUX

https://m.edsoo.ru/13A98J6
Z9

11

B3anmHoe pacrionoxeHue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
napajuieNibHble U
CKpPEILMBAOIIHECS PSIMbIE

https://m.edsoo.ru/lUIW8
KR5Q

12

HapaJ'IJ'IeJ'IBHOCTI) MpsAMBIX U

IUIOCKOCTEH B IIPOCTPaHCTBE:

napajuieNibHbIe MPsMbIC B
MIPOCTPAHCTRE;
napayuieNbHOCTh TPEX
MPSIMBIX

https://m.edsoo.ru/CS9VL
QLH6

13

HapaJ'IJ'IeJ'ILHOCTB MpAMBIX U

IUIOCKOCTEHN B MMPOCTPAHCTBE:

[TapamienbHOCT IPAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/PO5J6D
23U



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U

VYTIuIbl ¢ COHANPAaBICHHBIMU

https://m.edsoo.ru/LLJAV

14
CTOpPOHaMU HVBW
15 Yron mexay npsMbIMU B https://m.edsoo.ru/KGJM8
IIPOCTPAHCTBE OEUK
16 Yron mexay npsMbIMU B https://m.edsoo.ru/24LVW
MPOCTPAHCTBE HIV8
[TapannensHOCTH
. https://m.edsoo.ru/BUSTQ
17 | mnnmockocTel: mapayuieabHbIe
9HZT
TIJIOCKOCTH
CBolicTBa napauieIbHbIX https://m.edso00.ru/0KQQK
18 .
IUIOCKOCTEN 2ABA
[Ipocreitmme
19 MIPOCTPAHCTBEHHBIC (PUTYPHI https://m.edsoo.ru/MRT13
Ha TJIOCKOCTH: TETPAdID, XP79
Ky0, mapassieenurne/
20 | Tlocrpoemie ceqeruii https://m.edsoo.ru/DISAX
P 05J8
. https://m.edso0.ru/20GC3Z
21 | TloctpoeHue cevyeHMIA
PoP
KonTpossnas pabora o
teme "[IpsiMble U TIIOCKOCTH
https://m.edsoo.ru/BI405Q
22 | B IPOCTpPaHCTRBE.

[TapaniensHOCTh MPSMBIX
JIocKocTen"

JEB



https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB

[lepneHqUKYIAPHOCTD
IIPSIMOM U IJIOCKOCTH:

https://m.edsoo.ru/RN45Y

23
[EPIECHAUKYJISIPHBIC IIPSIMBIE BO8R
B IMPOCTPAHCTBE
[IpsimMble napajuieabHbIE U
Y T ——— https://m.edsoo0.ru/32MXR
PHCHMIYIAP ZDDL
IJI0CKOCTH
[IpsimMble apajuieabHbIE U
https://m.edsoo.ru/JPUOTO
25 | TepreHIUKYIsSpHBIE K 13N
MJI0CKOCTH ==
[Ipu3nak
https://m.edsoo.ru/DC41W
26 | mepIeHIUKYIIPHOCTH 6K 14
MPSAMOU U TIIIOCKOCTH
[Tpusznak
https://m.edsoo.ru/HD3D6
27 | TepNneHIuKYISIPHOCTH 355p
MPSAMOU U TIIIOCKOCTH
Teopema o npsimMoit
28 | mepHeHIKVIADHOMN https://m.edso0.ru/YOIQS
PIICHIUKYJISIP MOH1
IIJIOCKOCTH
Teopema o npsimMoit
. https://m.edsoo0.ru/81R5K
29 | neprneHIuKYyIIpHOU
USRJ
IIJIOCKOCTH
Teopema o npsimoit
. https://m.edsoo.ru/HFKNP
30 | mnepneHAMKYISApHOU

IIJIOCKOCTH

KZ7T



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 INIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

https://m.edso0.ru/638GK
WY7v

32

[lepnenaukyisp n
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 INTIOCKOCTH,
paccTosiHue OT MPAMOM 110
IJIOCKOCTH

https://m.edsoo.ru/AD6RC
ACRA

33

[lepnenaukynsp n
HaKJIOHHbBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7
HXC

34

[Tepnienaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MPsIMOU 10
IJI0CKOCTH

https://m.edsoo.ru/6P5BV
V34R

35

VYTIbl B IPOCTPAHCTBE: Yol
MEXy NPSMOU U
IUIOCKOCTBIO

https://m.edsoo.ru/PSFIXU
All

36

JIByrpaHHbIi yrou,
JIMHEUHBIN yroJl

JBYIpPaHHOTO yria

https://m.edsoo.ru/6R4A0E
0MD



https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD

JIByrpaHHbIN yrou,

https://m.edsoo.ru/ML0ZZ

37 | TNMHEWHBIA yroi VZC7
JIBYTPaHHOTO yIJIa
[lepneHuKyIApHOCTH

38 IJIOCKOCTEM: TPU3HAK https://m.edsoo.ru/YRQDS
MEPIEHINKYISPHOCTH JIBYX MONH
IIJIOCKOCTEMN
[IepnenuKyIApHOCTH

39 IJTOCKOCTEM: TPU3HAK https://m.edsoo.ru/DY2AF
MEPIEHIUKYIAPHOCTH ABYX 84712
IIJIOCKOCTEMN
[lepnenuKyIApHOCTH

40 IJIOCKOCTEMN: IPU3HAK https://m.edso00.ru/TS8OA
HEPIEHAUKYISPHOCTH ABYX 9NH2
IIJIOCKOCTEMN

A1 Teopema o Tpéx https://m.edsoo.ru/0W5LZ
MEPIEHINKYISIPax 1RVZ

42 TeopeMa o Tpéx https://m.edsoo.ru/OP44K
MEPIEHINKYISpax E54N

43 TeopeMa o Tpéx https://m.edsoo.ru/OWG81
MEPIICHANKYIISIpax WDV3
KonTpossnas pabora o
TeMam

44 "[lepnieH IUKYISIPHOCTD https://m.edsoo.ru/VOXA

IPSIMBIX U IJIOCKOCTEN" U
"VTiel MEXKIY IPSAMBIMU U
miockocTamu"

BPOPB



https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB

45

[lIoHATHE MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOT'OT'PaHHUKA, BBITYKIIbIE
Y HEBBIITYKJIbIC
MHOTOI'PAHHUKHU; Pa3BEPTKA
MHOT'OTpaHHUKA

https://m.edsoo.ru/L5FTEZ
80X

46

[Ipu3ma: n-yronpHas
MpU3Ma; TPaHu U OCHOBAHUS
MIPU3MBI; IIpsIMasi U
HaKJIOHHAsI IPU3MBI;
O0KOBas U MOJIHAs
MTOBEPXHOCTbH MPU3MBI

https://m.edsoo.ru/ZAL6D
KFQL

47

[Tapannenenunen,
MPSAMOYTOJIbHBII
napajuieJIeuIe]] ¥ €ro
CBOMCTBaA

https://m.edsoo.ru/ITCOB1
WIO

48

[Mupamuna: n-yronapHas
nUpamuia, TpaHy u
OCHOBaHUE MHPAMUJIbL;
O0KOBas U MOJHAs
MOBEPXHOCTh MTUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAs
nupamuaa

https://m.edso0.ru/1TOFX0
OPA



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA

49

[IpaBuibHBIE
MHOTOTPAaHHUKU: IOHSTHE
[IPaBUJILHOTO
MHOTOTPaHHUKA;
IpaBUJIbHASI IPU3Ma U
MpaBUJIbHAS TUPaAMUIA;
MpaBUJIbHAS TPEYTOJIbHAS
NUpaMuia ¥ NpaBUIbHBINA
TeTpasap; Kyo

https://m.edsoo.ru/LWNG
FZTWE

50

[IpencraBnenue o
IMpaBHUJIBHBIX
MHOTr'OrpaHHUKax: OKTasap,
TOJIEKad AP U UKOCADP.

https://m.edsoo.ru/06SH02
1IDD

o1

CummMmerpus B
MIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH,
MPSIMOMA, TJIOCKOCTH.
DneMeHTbl CHMMETPUH B
UpamMuIax,
napajuiesienuneax,
MIPaBUJIbHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC
9ENR

52

Beruucnenue 31eMeHTOB
MHOTOI'PaHHUKOB: pEOpa,
JMaroHaH, yIibl

https://m.edsoo.ru/EUP4M
N760



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760

[Tnomane 6oxoBOM
IMOBEPXHOCTH U TOJIHOU
IIOBEPXHOCTH MPSMOM

https://m.edso0.ru/SQY9X

53 | Tpu3MBL, IWUIOMIAb SIL6
OCHOBAaHMH, TEOpEMA O
OOKOBOI TIOBEPXHOCTH
MIPSIMOM TIPU3MBI
IImomans OOKOBOI
MMOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHOMN
54 PAMILILL TEODEMA O https://m.edsoo.ru/R22FH
p 21 9 p . BG6O
IoIaa OOKOBOM -
ITOBEPXHOCTH YCEUEHHOU
MTAPAMU/TBI
55 KonTtponbHas padota no https://m.edsoo.ru/VHYNJ
teme "MHororpaHHuku" QMQD
56 Homstie 06 06néne https://m.edsoo.ru/GM1LC
394G
. https://m.edsoo.ru/B307P8
57 O06BEM TUpaMuUIBI WTC
. https://m.edsoo.ru/PQZ9E
58 O06BEM TUpaMuU bl D3YE
59 O6BEM THpaMmIHI https://m.edsoo.ru/RZ8BIT
MU9
. https://m.edsoo.ru/O0HRFO
60 OO0BEM TUpaMHuIBI SLCT
61 OGHEM TpH3MbI https://m.edsoo.ru/YEQP6

3ZD4



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4

https://m.edsoo.ru/B46EM

62 | OOBEM IpU3MEI RRGE
n https://m.edsoo.ru/FIMQW

63 | OOBEM pU3MEI 6KET

KonTposbHas padora no

" .. https://m.edso0.ru/23S50I

64 | Teme "OO0BEMBL 30N

MHOTOTPaHHUKOB" T

[ToBTOpEenue, 06061eHNE
65 CUCTEeMaTU3alrs 3HAHU. https://m.edso0.ru/KXTOC

[ToctpoeHune ceueHuii B 10JG

MHOTOTPaHHUKE

[ToBTOpeHue, 06o0IICHNE

CUCTEMaTHU3alUs 3HAHUM.

Brrunciienue paccTosHUM:
66 MEXIY ABYMS TOUKaMH, OT https://m.edsoo.ru/HKP613

TOYKH JI0 MPAMOM, OT TOUKH JUC

710 TJIOCKOCTH, MEXKIY

CKpEeIHMBAIOIUMHUCS

MPSIMBIMU
67 Hrorosast KOHTpoOJIbHAS https://m.edsoo.ru/KB3EK

pabota

0A9U



https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpenue, o6o0IICHNE
CUCTEMaTU3als 3HAHUHN.
Beruncnenue yrios: Mexnay
CKpELIUBAIOIIUMUCS

https://m.edsoo.ru/X7CJU5

68 1
MPSMBIMU, MEXIY IPSIMOH U LOO
IIJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEKIY
IIJIOCKOCTSIMHA
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
ara nudpoBbIe
Tema ypoka KonTpoJbHbIe IIpakTHYeckue A op
n/ Bcero HU3yUYeHus: o0pa3oBaTtejibHbIE
padoThI padoTsbI
n pecypchl
Cdepa u map: 1ueHtp,
panuyc, tuaMeTp; 1 https://m.edsoo.ru/TW8259
IUIOIIAAb TIOBEPXHOCTH CHJ
cdepbl
Bzaumnoe
pacnoiokeHue cepsl U
IUIOCKOCTH; 1 https://m.edsoo.ru/YCMWC
KacaTellbHas MIOCKOCTh 4AMa3I
K cdepe; mIomnaab
chepsl
N3obpaxenue chepsl,
https://m.edsoo.ru/QDCF8U
1rapa Ha IIOCKOCTH. 1
GXE
Ceuenus mapa
Huwimaapudeckas
MOBEPXHOCTb,
oOpa3syrolue
pasy . https://m.edsoo0.ru/8516BB
HWIMHAPUYECKON 1 EO7
MMOBEPXHOCTH, OCh
LWIMHAPUYECKON

MOBCPXHOCTU



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7

Hunusap: ocCHOBaHUS U
OOKOBasi TIOBEPXHOCTD,
oOpa3yroIas 1 oCh;
I0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/\W0JR97
9Vv9

N3obpaxenue
HUAJTUHIpA HA
IJI0CKOCTH. Pa3BépTka
nunuHapa. CedeHus
IUAJTUHIpA
(TTOCKOCTHIO,
napasieIbHON UITN
MEePIEeHANKYIISIPHON OCH
UAJTUHIPA)

https://m.edsoo.ru/OYMSP
W10Z

Konndeckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTH

https://m.edsoo.ru/H64QF3
E6R

Kowyc: ocHoBaHue u
BEpIIKMHA, 00pa3yroiias
1 OCh; IUIONIAb
OOKOBOI M MOJHOM
MOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB
6GT



https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT

VY cedy€HHBI KOHYC:
00pa3yroIne 1 BhICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

https://m.edsoo0.ru/80VNIT
u20

10

N3006paxkenue koHyca
Ha TUIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus koHyca
(TTOCKOCTHIO,
napasuiebHON
OCHOBAaHUIO, U
MJI0CKOCTBIO,
MPOXOSIIeH yepe3
BEPIINHY)

https://m.edsoo.ru/OPVICK
uyu

11

KomOunamus ten
BpAICHHS U
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGT
YX8F

12

MHOrorpaHHuk,
OTIMCAHHBIHN OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpaIleHUS

https://m.edsoo.ru/RMYY1
STLP

13

ITousaTtue 00 00BEME.
OCHOBHEBIE CBOMCTBA
00BEMOB Tenn

https://m.edsoo.ru/4ACENH
GLOZ



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ

O0BEM 1uIMHpA,

https://m.edsoo.ru/\W8TGN

14
KOHYCa 5799
O0BEM mapa u https://m.edso0.ru/G7AYC
15
ionaab cheps MOTT
[Tomo6HbIE TENa B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEK
16 i https://m.edsoo.ru/4NO4FY
IO/ ISIMA ) UUX
MTOBEPXHOCTEH, —
00BEMaMHU TOI00HBIX
Ten
KonTposbHas pabora no
17 TemaM "Tena https://m.edsoo.ru/KCOMHJ
spamenus” u "O0beMBI SWW
Ten"
18 Bektop Ha miockocTu u https://m.edsoo.ru/AQ405S
B IPOCTPAHCTBE B7C
Cnoxenue u https://m.edsoo.ru/PMNHT
19
BBIYMTAHUE BEKTOPOB UK7G
20 YMHOKEHHE BEKTOpa Ha https://m.edsoo.ru/4H7PLG
qHUCIIO BIl
Paznosxenue BekTopa 1o
21 TpEM HEKOMILIAHAPHBIM https://m.edsoo.ru/NZSOLF

BekTopam. [Ipasuio
napaiesenumnena

WN1



https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1

Pemenue 3amau,
CBJ3aHHBIX C

https://m.edsoo.ru/73F23EP

22
[PUMEHEHUEM MTPABHIT us
JNENUCTBUN C BEKTOPAMHU
KoopaunnarHo-
23 BEKTOPHBIN METOJ ITpU https://m.edsoo.ru/BBI139Z
peueHnu 7y
reOMETPUUECKUX 3a/1a4
[IpssmoyronpHas
cUCTeMa KOOpJAMHAT B
24 IIPOCTPAHCTBE. https://m.edsoo.ru/X9TSDN
Koopannats! BekTopa. SQ3
[Ipocreitmue 3amauu B
KOOPAMHATAX
Yron mexnay
o5 BekTopamu. CKaJIsIpHOE https://m.edsoo.ru/RPAQM
IIPOU3BEICHUE BCDO
BEKTOPOB
Boeruucnenue yrios
26 MEKLY TPAMBIMH 1 https://m.edsoo.ru/EGRV3
NF84
IIJIOCKOCTSIMU
KonTponsHas pabora no
97 Teme "BekTopsl n https://m.edsoo.ru/NSKELE

KOOpPJMHATHI B
npocrpaHcTae”

BHL



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL

28

IToBTOpEHNME,
o0obueHue u
cUCTeMAaTU3aLus
3HaHUNU. OCHOBHbIE
¢burypsl, haxTsl,
TEOPEMBI Kypca
IUTAaHUMETPUU

https://m.edsoo.ru/16 ASE1
TYU

29

IToBTOpEHME,
00o01eHue u
cUCTEMaTU3aIus
3HaHui. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
IUTAHUMETPUU

https://m.edsoo.ru/VEMVY
73YE

30

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HaHUN. 3agaun

IIAaHUMETPUHU U METO/IbI

X pCIICHUA

https://m.edsoo.ru/UF02M9
43T

31

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3aLIH
3HaHUU. 3agaun

IUIAHUMETPHUH U MCTOIbL

HX PCHICHUA

https://m.edsoo.ru/FG4PJN
2IF



https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF

32

IToBTOpEHNME,
o0obueHue u
cUCTeMAaTU3aLus
3HaHUNU. OCHOBHbIE
¢burypsl, haxTsl,
TEOPEMBI Kypca
CTEpEOMETPUH

https://m.edsoo.ru/ZY6BYL
Y7W

33

Hrtorosast KOHTpOJIbHASA
paborta

https://m.edsoo.ru/VP8CXO
C4ac

34

[ToBTOpEHME,
0000mIeHNE 1
CUCTEMaTH3AITUS
3HAHUM

https://m.edso00.ru/70QSTD
CAP

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Konx nposepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30B:

pe3yJabTara 0011ero o6pa3oBaHus
7 I'eomerpus

7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpAMasi, INIOCKOCTb

7.2 [IpuMeHsITh aKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX MIPH PEIICHUU T€0

7.3 OnepupoBaTh NOHATUSAMU: NapaIIEIbHOCTh U NEPHIEHAUKYIISIPHOCTD MPSMBI

1.4 Knaccudummposats B3auMHOE pacioioKeHNe IPSAMbIX U TUIOCKOCTEN B PO

25 OnepupoBaTb NOHATUAMU: ABYTPAHHBINA YroJl, TpaHu JBYIPaAaHHOI'O yria, pe
yroJl ABYTPAHHOTO YIJIa, IpajycHas Mepa JABYTPaHHOIO yria

- OnepupoBaTb MOHATHAMHU: MHOTOIPAaHHMK, BBIMYKIBIH ¥  HEBBIIYK:
MHOTOI'paHHHKA, TPABUIIbHBIM MHOTOIPaHHUK

27 Pacnio3HaBaTte OCHOBHBIE BUJbl MHOTOTPAHHUKOB (IMpamuia, HpU3Ma, I
Ky0)

- KnaccupunupoBarb MHOTOrpaHHUKH, BbIOMpasi OCHOBaHMS Ul KIacCU(H
MHOT'OI'PaHHHUKH, IPABUJIbHbIE MHOTOI'PAHHUKH, MIPSMbIE U HAKIIOHHBIE MTPU-

7.9 OnepupoBaTh NOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB

7.10 OOBACHATH NMPUHLUIIBI TIOCTPOCHUS CEYCHU MHOTOIPaHHUKOB, HCIIOJIb3YA |

211 CrpouTh ce4yeHuss MHOTOTPAHHUKOB METOJOM CII€IOB, BBIMOJIHATH (BI

PHCYHKOB MPOCTHIX 00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXO0XKJIEHHE T'€OMETPHYECKUMX BEIMYMH MO 00pa3n
W3BECTHBIC AHAIIMTUYECKUE METObI IIPU PELICHUM CTAHJAPTHBIX MaTEM:
pacCTOSIHUM MEXKJy JABYMs TOYKaMH, OT TOYKM JO MNPAMOW, OT

CKpCHIUMBAOIUMHUCA ITPAMBIMHA

7.13

Pemrate 3amaum Ha HAXO0XKJIEHHE T'€OMETPHYECKUMX BEIMYMH MO 00pa3n
W3BECTHBIC AHAIIMTUYECKHE METObI IIPU PELICHUM CTAHIAPTHBIX MaTEM:
YIJIOB MEXAY CKPEUIMBAOIIMMUCS TNPSIMBIMH, MEXAY IPIMONH U I

JBYTPAaHHBIX YIJIOB

7.14

Bobruncnate 00bEMBI M IUIOIIATM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpW:
dopMys, BBIYUCIATH COOTHOLIEHHMS MEXAYy IUIOMAASIMH  IOBEPX

MHOTOI'paHHHUKOB

7.15

OnepupoBaTh NOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U IUIC

MJIOCKOCTh CUMMETPUU (UTYPHI

7.16

W3Bnekatp, npeoOpa3oBeIBaTh U UHTEPIPETHUPOBATH MHPOPMALMIO O MPC

burypax, npeJcTaBlIeHHYIO Ha YepTexax U PUCYHKaX

7.17

[TpumensTh reoMeTpuueckue (akThl ISl PEIICHUS] CTEPEOMETPUUECKHX 33,

IaroB peIICHUs, €CJIN YCIOBUA IPUMCHCHH 3a/laHbL B SIBHOM (bOpMC

7.18

[TpumeHsITh mpocCTElINe NpPOorpaMMHBIE CPEICTBA U AJIEKTPOHHO-KON

PEIICHNU CTEPCOMETPUICCKUX 3ada4

7.19

HpI/IBO,Z[I/ITL IpUMEPLI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIPHUPOJC U 7

3daKOHOB I'€OMETPUHU B UCKYCCTBC

7.20

HpI/IMeHHTL NOJIYYCHHBIC 3HAHUW HaA ITPAKTHUKE: aHATTU3UPOBATH PCAJIBHBIC C
IMOHATHUA B HNPOHCCCC IMOUCKA PCHICHHUA MAaTCMAaTHYCCKU C(I)OpMy'J'II/IpOBE
pCAJIbHBIC CHUTyallUM Ha A3bIKEC TCOMCETPHUU, HCCICAO0BATH TTOCTPOCHH
TCOMETPUUCCKUX MOHATUN H TCOpPEM, aIllrapara anre6pLI, peuiaTte 1pa

HAaXOXKIACHUEM I'€COMCTPHUICCKUX BCIINYNH




11 KJIACC

Konx nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa3c(

pe3yJbTaTa cpeaHero oomero oopazoBaHus
6 I'eomerpus

OnepupoBaTh MOHATHSAMH: HWIMHAPUIECKAsT TOBEPXHOCTH, 00pa3yromn

6.1 IWIMHAP, KOHUYECKash TOBEPXHOCTh, 00pa3yrome KOHUYECKOHW IO
MIOBEPXHOCTh

6.2 Pacnio3naBate Tena BpamieHus (IWJIKHIP, KOHYC, cdepa u 1map)

6.3 OOBACHATH CIOCOOBI MOJTYYSHHUS TEJT BPAICHHS

6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH

6.5 OnepupoBaTh MOHATHAMHU: IIAPOBON CETMEHT, OCHOBAaHWE CErMEHTA, B
OCHOBAHHME IIIapOBOTO CJI0sI, BBICOTA IIIAPOBOTO CJIOSI, IAPOBON CEKTOP

66 Bbraucnare 00bEMBI M TUIOINAAM TOBEPXHOCTEH TEN BpallleHUs, TeOM
hopmyn

6.7 OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHK, BIIMCAaHHBIH B cdepy U O
BITMCAaHHAs] B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS

6.8 BBIMUCIATE COOTHOMICHHS MEXKTy TUIOIIASIMK TOBEPXHOCTEH 1 00BEMAN

6.9 N3o00pakaTh n3ydaeMble (PUTYpPBI OT PYKH U C IPUMEHEHHEM MPOCTHIX Ye

6.10 BbINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BE
CHH3Y; CTPOHMTb CCUCHUS TEJI BPAIICHHSI

611 W3Bnekath, HHTEPIPETHPOBATH U MPEOOPA30BLIBATH HHPOPMAIIHIO O TIP!
durypax, mpeacTaBIeHHYIO Ha YepTekaxX U PUCYHKaX

6.12 [IpumensaTs reomeTpuueckue (akThl UIsI pPEUICHUS CTEPEOMETPHY
HECKOJIBKO IIaroB PelIeHus], €CIH YCIOBHUS IPUMEHEHUS 3a/JaHbl B IBHON

6.13 OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE




Bremonaars HGfICTBI/IH CJIOKCHHA BCKTOPOB, BBIYHMTAHHA BCKTOPOB U

6.14
OOBSICHATH, KAKUMHU CBOHCTBAMHU OHU 00JIAAAI0T
6.15 [IpumensaTh npaBUiIoO Napajuieaenuneia Ipy CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSMH: JEKAPTOBBI KOOPJAMHATH B MPOCTPAHCTBE, BE
6.16 BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJll MEXIy BEKTOpaMH, CKal:
KOJJTMHEAPHbIE ¥ KOMIIAHAPHBIE BEKTOPHI
6.17 HaxomuTh cyMMy BEKTOpPOB M TMpPOU3BEACHHE BEKTOPAa Ha YHCIO, YIC
NPOM3BEACHNE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOL
6.18 3aaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOpAUHAT
6.19 Pemrate mpocreiime reoMeTpuYecKre 3aJa9u Ha IPUMEHEHNE BEKTOPHO
Pemmate 3amaum Ha JOKa3aTeiNbCTBO MAaTEMATHYECKUX OTHOIICHHN
6.20 BEIMYMH IO O0pasliaM WM ITOPUTMaM, TPUMEHsSIST H3BECTHBIC MET
MaTeMaTH4eCcKuX 3a/1a49
6.01 [IpuMeHATh TpoCTEHIIne NPOrpaMMHBIE CPEICTBA U AIIEKTPOHHO-KO
PELICHNN CTEPEOMETPHUYECKUX 33124
6.22 [IpuBOMTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B PUPOJIE U
3aKOHOB T€OMETPHH B HCKYCCTBE
[IpuMeHATh TONy4YCHHBIE 3HAHUS HA MPAKTHKE: AaHAIN3UPOBATH PeE:
U3y4YeHHBIC TOHATUS B IIPOIECCE IOWCKA pEIICHHS MaTeMaTH4ecKd
6.23 MOJEIMPOBATh pEAIbHbIC CUTYallMH Ha S3bIKE T'EOMETPHUHU, HCCIE]

HCIIOJIb30OBAHUEM I'COMCTPHUUCCKUX MMOHATHUH U TCOPECM, allrapara anre61:

CBsA3aHHBIC C HAXOKJICHUCM I'COMCTPUYICCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.

IMOCTPOCHUHU CTCPECOMETPHU: AKCUOMBI CTCPCOMETPUUN U CIICACTBHUA U3 HUX

7.2

B3aumHoe pacnosioxkeHue NpsSMBIX B MPOCTPAHCTBE: IEpeceKarollnecs, NapauleIbHbl
[TapanienbHOCTh MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: NapajlieibHble MPSMbIE B PO
MPSIMBIX, MApajuIeIbHOCTh MPSAMOM M IUIOCKOCTU. YTJIBI C COHANpaBICHHBIMU CTOPO
npoctpaHcTBe. [lapamienpHOCTh MIJIOCKOCTEH: NapasulebHble MJIOCKOCTH, CBOMCTI

[Ipocreiinye npocTpaHCTBEHHbBIE PUTYPHI HA TIIOCKOCTH: TETpadap, KyO, mapajuiesenune

7.3

[lepnieHIUKYIAPHOCTh TPSIMON M TJIOCKOCTH: MEPIEHIUKYISPHBIE MPsAMbIE B MPOCTpa
NEPIECHIUKYISPHbIE K IUIOCKOCTH, TNPU3HAK MEPIeHIUKYIIPHOCTH NPSIMONH U I
NEPIEeHIUKYISIPHON TUIOCKOCTU. YTJIBI B TMPOCTPAHCTBE: YroJl MEXIY MNPAMONH U 1
JMHEHHBIN Yroj IByrpaHHoro yria. [lepneHaukyssp U HaKJIOHHBIE: pACCTOSHUE OT TOY
OpsIMOM 710 TUIOCKOCTH, TMpoeKuust QUrypel Ha IJIOCKOCTh. lleprenauxyss

NEPIEeHIUKYISIPHOCTH ABYX IMIIOCKOCTeH. Teopema o TpéxX nmeprneHanKynsapax




7.4

[IoHATHE MHOrOrpaHHHKAa, OCHOBHBIC JIEMEHTbl MHOTOI'PDAHHMKA, BBIIYKJIIBIC U HEBBIILY]
MHOrorpaHsuka. IIpusma: N-yroiabHas npusMa, rpaHd U OCHOBAHMS IIPU3MBI, MpsMast ¥
IIOJIHAsl NOBEPXHOCTh INpu3Mbl. [lapamnenenunen, npsMOyronbHbeId HapaylIesICIINIIE]]
yrojibHas MUpaMUAa, TPAaHM M OCHOBAHWE MUPAMUABI, OOKOBas M TIOJHAS TOBEPXH
yceuéHHas NUpaMuja. OJIEMEHThl MNpU3Mbl M nupamuabl. llpaBuiabHbIE MHOTOID:
MHOTOI'DAHHMKA, IIpaBUJIbHAS IPU3MA M IPABHIIbHAA NHPAMHUIA, IPABUIbHASA TPEYIO)
TeTpasap, Kyo. [IpencraBienue o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3P, JOJAEKAIP U |

nrupaMuabl

7.5

CuMMeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM, IMJIOCKC

nrupamMuaax, napajuiCacnuneaax, mpaBuJIbHbIX MHOTOIpaHHUKAX

7.6

Borunicnenue 31eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriel. [lnomane Oc
MMOBEPXHOCTH TPSMON TPHU3MBI, IUIONIAb OCHOBaHUM, TeopeMa O OOKOBOW TOBEPXHO
OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON MUpPaMUIbI, TEOpEMa O IJIOLIAIN yC

00béme. OOBEM MUpPaMUIBI, TPU3MBI

7.7

[Tomo6nbIe Tena B mpocTpancTBe. COOTHOIIEHUST MEX Y TIJIOIIAISIMH IIOBEPXHOCTEH, 00D

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIepPKAHUS

I'eomerpus

6.1

]_II/IJ'II/IHI[pI/I‘IeCKaSI IIOBCPXHOCTD, 06pa3y}oume HHHHHHpH‘ICCKOfI IIOBCPXHOCTHU, OCb

HI/IJ’II/IHI[pZ OCHOBaHHMS U OOKOBast MOBCPXHOCTD, 06pa3y101ua;1 H OCh, IJ1oI1aab OOKOBOI

6.2

Konnueckas MOBEPXHOCTD, 06pa3y101111/1e KOHHYECKOM MOBEPXHOCTHU, OCb M BCpII
KOHYCZ OCHOBAHHEC U BCPIIHHA, 06pa3y101ua${ Hn OChb, IIiomiaab OOKOBO# W TOJIHOH T

06pa3yI0mHe M BbICOTA, OCHOBAHUA U OokxoBas IOBCPXHOCTDb




Cdepa m map: meHTp, pagmyc, OUaMeTp, IUIOMIAAb IMOBEPXHOCTH cdepbl. Bian

6.3
IUIOCKOCTH, KacaTellbHas TNIOCKOCTh K cepe, TIomaab chepsl
6.4 N3o00pakenune Ten BpaleHus Ha MIIOCKOCTH. Pa3BépTka MUIMHApPA U KOHYCA
6.5 KomOunamum Ten BpameHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIA OKO
MHOTOTPaHHUK, UJIU TEJIO BPAIlCHUS
6.6 [Tonsitne 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME mpsiM
cnenctBus u3 He€. O0BEM uIMHApa, KoHyca. O0bEM 1Iapa u miomas chepbl
6.7 [Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY TIOIIAASIMU TIOBEPXHOCTEM, C
6.8 Ceuenust umnuHApa (mapajulebHO W MEPIEHIUKYISPHO OCH), CEYEHMs] KOHyca
MPOXO/IAIIee Yepe3 BEPUINHY), CEUSHUS 1apa
Bekrop Ha miockoct M B mpocTpaHCTBE. CII0)KEHHE U BBIYUTAHUE BEKTOPOB.
6.9 Paznoxxenue BekTopa 1no TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio mapanienenur
C IPUMEHEHUEM TTPABUJI ACUCTBUM C BEKTOpaMU
[IpsimoyronpHasi cucteMa KoopAWHAT B mpocTtpancTBe. Koopaunatel Bektopa. IIpoc
6.10 Vron mexay Bekropamu. CKalIpHOE MPOU3BEICHUE BEKTOPOB. BHIUNCIIEHUE YIIIOB M

KoopaunaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a/1au




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHMUS

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS (
MPOrpamMmMbl CpeHero o01ero o0pa3zoBaHus

Bnagenue wmertomamMu J0Ka3aTeNbCTB, AJITOPUTMAMM DPELIEHHS 3a/1a!
ONIEPUPOBATh TOHATHUSMHU: OTPEIEICHUE, aKCHOMa, TeopeMa, ClI
JI0Ka3aTeNIbCTBO, PAaBHOCHIIbHBIC (DOPMYITHPOBKH; MPUMEHATh UX;, YMEH
MPOTUBOTIONIOKHOE YTBEPXKJEHUE, MPUBOJAUTH TMPUMEPHl W KOHTPI]
MaTE€MaTHUYECKOW MHIYKIUU; MPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS |
JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXICHUH; YMEHHE  ONEpUpOBA
MOJAMHOKECTBO, ONEPALMU HAaJ MHOXKECTBAMHU; YMEHHUE HCIIOIb30BA
amnmapar JUlsl ONMCAaHUs PEAVIbHBIX MPOIIECCOB U SBJICHUM U IIPU PEIICHU
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATUSAMU: rpad, CBI3HBI
IUIOCKOCTH; YMEHHUE 33[aBaTh U ONHUCHIBATh rpadbl Pa3IMUHBIMU CIIOCOS

PEIICHNH 3a1a4




YMeHue onepupoBaTh MOHATHSAMHU: HATYypaJIbHOE YHCIIO, IIEJI0e YHCIIO,
KOPCHb HATYPaJbHOUM CTETCHH, CTENECHb C PallMOHAIBHBIM TOKa3aTelle
nokasaresem, Jiorapum 4ucia, CHHYC, KOCHHYC U TaHTE€HC MPOU3BOJIbH
palMoHaTBFHOE YHCIIO, UPPAlMOHAIBFHOE YHCIO, MHOXKECTBA HaTypar
I[eI>'ICTBI/ITeJII>HI)IX YHUCCII; YMCHUC HUCIIOJIB30BAaTh MPU3HAKU ACITIUMOCTH, B
HauMeHbIee o0Inee KpaTHOe, aropuT™M EBKIHMIA TpU PEImIeHUH 3a;
MO3UIIUOHHBIMU CUCTEMaMU CUHHCIICHHA, YMCHHUEC BBLITNNOJIHATH BBIYHMCIICH]
BBIDQKEHUN CO CTENEeHsSMU W Jorapudmamu, npeoOpazoBaHus IApoo
YMCHHUEC ONICPHUPOBATE MMOHATHAMU: MTOCICA0OBATCIBHOCTD, apI/I(i)MeTI/ILIeCK
nmporpeccusi, OECKOHEYHO  yOBIBarOIass  reoMeTpudueckas  IMpo
MOCJICIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (
IIOHATHUAMHU:. KOMIIIEKCHOE YHCIIO, COHpH)KéHHI)Ie KOMIIJIICKCHBIC

KOMILJIEKCHOTO YHcia, (opma 3amich KOMIUIEKCHBIX YHCeN (TeoMeTph
anreOpanveckas); yMeTh TMPOU3BOJIUTH apU(METUUYECKUE JCHCTBUS
NPUBOJUTE MPUMEPHI UCIOJIB30BAHUS KOMIUICKCHBIX YHCEN; OMEPUPOBE

3%3, onmpeAeIuTeNb MATPULIbI, TEOMETPUYECKHUI CMBICI ONPECTUTEIS

Ymenune OIICpUpPOBATh IMOHATHUAMU: pPaALUMOHAIBHBIC, HPppalrOHAJIbHBI
HOFapI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUEC YPABHCHHA N HCPABCHCTBA, UX
INOHATHUAMU. TOXIACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBH
ypaBHeHI/Iﬁ H HCPAaBCHCTB, PABHOCHIIBHOCTH ypaBHeHHfI, HCPABCHCT
YpaBHCHHA, HEPABCHCTBA U CUCTCMBI C IOMOIIBIO PA3JIMIHBIX HpI/IéMOB; 1
U CHCTCMbI C IIapaMCTpPOM; IIPUMCHATL YPABHCHHUS, HCPABCHCTBA.

MAaTCMAaTUYCCKUX 3a1aY U 3aa4 U3 PA3JINIHBIX obOnmacreit HAYKHU U PCAJIbH




YMeHue omnepupoBaTh TMOHATHAMHU: (QYHKIUSA, YETHOCTh (YHKIU
OTPaHUYECHHOCTH (DYHKIIMH, MOHOTOHHOCTD (DYHKIIUH, SKCTPEMYM (yHKII
3Ha4YeHUs (DYHKIHUU Ha MPOMEXKYTKE, HENpephIBHAS (YHKIHS, aCUMIITO’
BTOpasi MPOM3BOIHAS (PYHKIIMH, TEOMETPUIECKUN U (PU3NIECKUN CMBIC]
OTIpe/ICNEHHBI HMHTETpal; yMEHHE HAaXOJWUTh AaCUMNTOTH rpaduka

IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YAaCTHOIO U KOMIO3ULUU ¢
KacaTeJIbHON K rpaduky (QyHKUMU; YMEHUE HAaXOIUTh MPOU3BOJHBIE 3J
UCIOJIb30BaTh MPOU3BOJHYIO AJISl MCCIENOBaHUS (PYHKUMUN, HAXOJWTI
3HaueHusl (PyHKUUH; CTPOUTh TpaMKH MHOTOWIEHOB C HCIIOJIb30BAHU
aHaJIM3a; MPUMEHATh IPOU3BOIHYIO JUISl HAXO0KICHUS HAWITY4IIEero pere
COIIMAJIbHO-3KOHOMHMUYECKUX U (PU3UYECKHX 3aJayax; HAXOJUTh IUIOLIA]
WHTETpaJia; MPUBOJAUTH NPUMEPHl MATEMATHYECKOI0 MOJEIMPOBAHUA C

YpaBHEHUH

YMeHne ornepupoBaTh MOHATUSAMH: Tpapuk (QyHKIUH, oOpatHas ¢y
nuHeWHas (QyHKIMs, KBajgpaTHuHas (QYHKIMs, pamnuoHambHas (Y
TPUTOHOMETPHUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPUUYCCKHE
jgorapupmuueckas (QYHKIHUU; YMEHHE CTPOMTh TpaQuKH U3yde
npeoOpazoBanus TpadukoB GYHKLIUNA, HMCHOIB30BaTh TIpaduku )
3aBHCHUMOCTEH, MPH PEIICHUW 3a/a4 U3 JAPYrHX Y4eOHBIX NPEIMETOB
BBIpaXXaTh (pOpMyaMu 3aBUCUMOCTH MEXIY BETMYMHAMU; UCIIOJIb30BAT
JUIL pEIICHUs YpaBHEHWH, HEPaBEHCTB W 3aJad C MapaMeTpamu;

IIJIOCKOCTH MHO>KCCTBA peI_HeHI/Iﬁ ypaBHeHI/II\/’I, HEPAaBCHCTB U UX CUCTCM




YMeHue pemiarb TEKCTOBBIE 33aud pa3HbIX TUIIOB (B TOM YHCIE Ha
JBIKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33a7audl U3 Of
CeMEWHBIMH (PMHAHCAMM); COCTABJISITH BHIPAKCHHSI, YPAaBHEHHS, HEPABCH
3a/1a4d, MCCIENOBATh IIOJIYYEHHOE DEIICHHE M OLEHUBATH IIPABJAOIIO]
MOJEIIMPOBATh pEalbHBIC CHUTyallMd Ha S3bIKE MAaTEMATHKH; COCTal
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aJa4H, UCCIEA0BATh TOCTPOEE

anmnapara ajreopbl, HHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(PMETUYECKOe, MeIuaH
3HAueHUs, pa3Max, AUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHCJIOBOT
WHTEPIpPEeTUpOBaTh MHGOpPMAIMIO, TPEACTABIEHHYIO B TaOIMIaX,
OTpaXarollyl0 CBOMCTBAa peaJbHBIX IMPOILIECCOB U SIBJICHUI; MPEICTaB]
TabIUI U JUarpaMmm; UCCIEN0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCI
METOJIOB M AJIEKTPOHHBIX CPEICTB; TpadUUYecKH HCCIEeN0BaTh COBMEC]

JIMarpaMM pacCeUuBaHUs U JUHEUHOU perpeccuu




YMeHue onepupoBarh MOHATHAMU: CIyYaiHBIN ONBIT M CIy4ailHOE COO
COOBITHS; YMEHHE BBIYHCISTH BEPOSATHOCTH C HCIIOJB30BAaHHEM Tpad
(GOpMYIIBI CIIOKEHUSI U YMHOYKECHHUSI BEPOSATHOCTEH, (popMyTy MOTHOH Be
KOMOWHATOpHBIE (PAKTHI U (HOPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATbHBIX
NOHATUSAMHM: Cly4dallHas BEJIWYMHA, paCIpPENCICHUE BEPOSTHOCTEH,
JTUCTIEPCHUST M CTAaHJAPTHOE OTKJIOHEHHME CIIYYalHOW BETWYUHBI, (YHKIIY
PaBHOMEPHOTO, IIOKA3aTEIBHOTO W HOPMAJIBHOIO PACHPEACIICHUN; I
W3YYEHHBIX PACIpENCIICHUN JUIsl pelieHus 3a1ad; 3HAKOMCTBO C ITOHS
METO/1bl BEIOOPOUYHBIX UCCIIEI0OBAHUI; YMEHUE TPUBOIUTH IPUMEPHI PO
B NMPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATH TOHSATE
YHCIIO COYETAHMM, YHCIIO NepecTaHOBOK; OnHOM HbloTOHA; yMEeHHe MpuM
pacCyXJIeHHs 1 pelIeHHs 3aJad; OLICHUBAaTh BEPOSTHOCTU PE:

BEPOSTHOCTHYIO MOJIENb U UHTEPIIPETUPOBATH NOJYYEHHBIN PE3YIbTaT

YMeHue onepupoBarh MOHATHAMH: TOYKA, MpsiMast, MIIOCKOCTb, MPOCTPE
yriia, IUIOCKUH yroji, JBYIrpaHHbIA yroj, TpEXTpaHHbIA  yrod,
napauieIbHOCTh U MEPHEeHIUKYISIPHOCTh MPAMbBIX M IUIOCKOCTEH, yro
OpsIMON U TIOCKOCTBIO, YroJl MEXY IJIOCKOCTAMHU, PACCTOSIHHE OT TO
MEXIy MPSIMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSAMU; YMEHHE UCIIO.
u3ydeHHble (DaKThl U TEOpPEeMbl IJIAHUMETPUHU; YMEHHE OLICHUBATh DAz
MUpPa; CTPOUTh MATEMaTUYECKHUE MOJICIH C MOMOIIbIO T€OMETPUUYECKU

CBsA3aHHBIC C HUMU IIPAKTHYCCKHC 3a/la4U
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YMeHue onepupoBaTh MOHATHSAMU: IUIOMAAb (GUrypsl, 00bEM (urypr
MHOTOTpaHHHUK, CEYEHHE MHOrOrpaHHMKa, KyO, Napajuienenumnen, I
NOBEPXHOCTh BpAIECHHs, IWIMHAP, KOHYC, map, cdepa, IMIIOMAIb
NUPaMU/IbI, IPU3MBI, KOHYCa, HWIHHIPA, 00BEM Ky0a, MPSIMOYTOJIBHOTC
OpuU3Mbl, LWIUHApPA, KOHYyca, Ilapa, pa3BEPTKAa IOBEPXHOCTH, CE
napasuleJIbHble OCU WM OCHOBAHHUIO, CEYEHHE 1I1apa, IJI0CKOCTh, Kacaroll
YMEHHME CTPOUTHh CEUYEHHWE MHOTOTpaHHMKAa, H300pakaTb MHOTOTPaHE
BpAIllEHUs, UX CEUYEHHUS, B TOM YHCIIE C MOMOUIBIO IEKTPOHHBIX CPENICT
TEOMETPUUECKUX (DUTYP, CAMOCTOSITEIBHO (DOPMYTUPOBAThH OINPEICIICHU:
TUTIOTE3bl O CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (uUryp, oOOCH
YMEHHME MPOBOJUTH KiIaccu(pUKalKio (GUIyp MO pa3iIuyHBIM IpU3HAI

JOIOJTHUTCIIbHBIC TTIOCTPOCHHUA

11

YMeHne onepupoBaTh MOHSATHIMHU: JBIKEHHE B MPOCTPAHCTBE, Mapallie
IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHE MM0100us
pacrio3HaBaTh paBHBIE W TMOAOOHBIC (PUTYPBI, B TOM YHUCIIE B TIPH]
UCIIOJIb30BaTh F'€OMETPUYECCKAE OTHOLICHUS TIPU PEIICHUH 33]a4; Haxo]l
(nnvHa, yrou, miomaas, 00bEM) MPU PEIICHUU 3a1a4 U3 JIPYrux ydeod
KU3HU; YMEHHE BBIUUCIATH T'C€OMETPUYCCKUE BEIMYUHBI (IJTUHA, YTC
MIOBEPXHOCTH), HUCIOJb3Yysl W3yYCHHbIC (OPMYJIbI M METOJbI, B TOM
NUpaMHIIbl, TPU3MbI, KOHyca, IWIMHIAPA, IUOmMAab cdepsr; O
napaJuiesienure/a, TMpaMuIbl, IPU3MBI, IIHJIHH/PA, KOHYCa, I1apa; yMEHH

1o I00HBIX QuUryp
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YMeHue ONICpUPOBATh MOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAMWHC
KOOPJMHATBHl BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha ¢
0asucy, CKaJspHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEICHUE, YIO!
HCIIOJIb30BaTh BeKTOpHBIﬁ u KOOpIII/IHaTHBIf/'I MCTOJ JJId PCIICHHA I'COMCET

y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOALINI METOJ sl pelleHus 3aJa4yu; MOHUMa
U3YYEHUU TPHUPOJHBIX M OOLIECTBEHHBIX IPOLIECCOB M SIBICHUN; yMe
3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOIUTH IIPUMEP!

POCCHIICKOM U MUPOBOI MaTeMaTHYECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE TT
1.3 Apudmernueckuil KOpeHb HaTypalbHOU cTeneH!. J[eicTBUS ¢ apu(METUUECKUMU KOPHSIV
1.4 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ pallMOHaIbHBIM MoKa3zaTeneM. CBOMCTBA CTEM!
1.5 CuHyC, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC U
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJIbHBIC JOTaPHUPMBbI
17 JlefictButenbHple uynciaa. ApudMETHYECKUE OTepalud C JICHCTBUTEIBLHBIMH YHCIaMH.
MpaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yabTaTa BHIYUCICHUM
1.8 [IpeoOpazoBaHue BbIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHH
2.4 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoGHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapudMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA




2.9

CucremMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucTeMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIHH 1 rpaduKu
31 Oynkius, criocoOs! 3amanust GpyHkuuu. I'paduk ¢pynkuuu. Bzanmuo oOpatHbie QyHKINN
. [epuoanveckue GyHKINN
O6nactp ompeneneHuss W MHOXeCTBO 3HaueHud Qynkuun. Hymmu ¢ynxmuun. [
3.2 [TpoMexxyTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl U MUHMUMYMbI GyHKIHH. Hanbor
(YHKIIMM Ha TPOMEKYTKE
33 CrenenHas QyHKIMS ¢ HATypaJIbHBIM U IENBIM moka3arenem. E€ cBoiicTBa u rpaduk. (
' CTETIeHU
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
3.6 Touku pa3psiBa. AcuMnTOTHI rpadukoB GyHKIui. CBoMcTBa (HYHKITUH, HEMPEPHIBHBIX HA
3.7 ITocnemoBaTeALHOCTH, CIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
3.8 ApudmMernueckas ¥ TeOMETpUUEcKas nmporpeccuu. @opmMyria CI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [IpousBonas Gpynkuuu. [IponsBoaHbIC 2IeMEHTApHBIX (PYHKITHI
42 [IpumeHeHre MPOU3BOIHON K HCCIeI0BaHUI0 (DYHKIMI HA MOHOTOHHOCTh U DKCTPEMYME
' HaUMEHBIIIEro 3HaYeHUs GYHKIIUU HA OTPE3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHo0x€ecTBO, ONepalluy HaJ MHOKeCTBaMHU. JluarpaMMsel Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocth




6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






