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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCcyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaeT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPa3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IpEIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABJICHUU JMYHOCTHOIO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4YeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUMUILINH. PazButre y oOyJarommxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO0 M WACAJIBHOTO, XapaKTepe OTpaKEeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
reOMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYyEeMOEe TMpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCSA TMPH PEHICHHH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIuajabHOro ObITHS, (opMa
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U AKTHUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpaszamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,



ABJISIETCSI OJHUM W3 MPOQPECCHOHAIBHO BaXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHUs y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOIO MBIINUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJAOHKCHUS 00pa3oBaHuUs
M0 CIEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HA4YCHA JIsl
OOy4YaronIMXcs CPpeHEHN IIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusa. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIi J>KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEWIIEM BO3HUKHET HEOOXOJHMMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU ESITEHLHOCTH.

JlocTH)keHHe LeIM OCBOEHHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIFOTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BAKHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIErO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEXKAX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSMU O
MHOTOTPAaHHHUKAX U TeJlaxX BPAIICeHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3ajJad M 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BuUTHE UHTEJIEKTYaIbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOy4JarommMxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHAIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IF€OMETPUU: yYMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh F€OMETPUUYECKHUE MOJIEH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIEeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pEIIaeMbIX Ha YpPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYalllUXCsl B Kypce CTEpPEOMETPUU MPOBOAMTCS 3a CUYET pEIIEHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COJEP KaHUSI.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KAaTEIbHBIM JIMHHMSM, HO M IO ToJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 001Iero oopazoBanusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAHO TakUM o0Opa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
NOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOy4YaroMIMXCA, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUDJIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEM: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napajiesaenunes; HOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroja JBYTPAHHOTO  yIJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYIISIpax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, MpsMas U HAKJIOHHas MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAs NHPAMUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexa’ip u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHHUKAX.



Brerancnenne 9JeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, JauaroHalv, YIJIbL.
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOW TIPU3MBI,
IUTONIAa/Ib OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasymwolias W OChb, IUIOMIAJAb OOKOBOW U TMOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIasi
U OChb, IUIOMAAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIATb MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
IJI01Ia1b ChEpPHI.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaILCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM 1MIMHIpA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[logoOubie Tena B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSAIIEe 4Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cuctema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalsipHOE MNPOU3BEJIEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMHU U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yueOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yroTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMIErocsl Kak aKTHBHOTO
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEeayp TpaxIaHCKOro oOmecTBa (BBIOOpPHI, OMNPOCHI WU Mp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
HSKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OJTHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, pACCYXICHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 3J0pOBOro U 0e€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryJispHas busnueckas AKTHUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYHOJIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu3oBbIBATH COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OO0pa3oBaHUI0 U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO HIKOJIOTHYECKON KYJIbTYpbl, MMOHHMAHHEM BIIMSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeInbl, OCO3HaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpo0OJIeM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAroIIeH Cpeapl, IUTAaHUPOBAHMS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, STAloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IIUBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM II03HAHUS MHUPa;
TOTOBHOCTBIO OCYIICCTBJISATh IMPOEKTHYH) M HCCIEA0BATEIbCKYIO JESATEILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00ecnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayuelti).

ba3oBble jornyeckue aeicTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
OTIpEJICTICHUS] ~ TOHSATUH; YCTAHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M M
npoTUBOpeurss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSX;



npeajiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPECUHH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3adaun (CpaBHHUBATHh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOJee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIWE MPOTUBOpEUnE, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHUS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCa, a TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nunopmanmueii:

e BBIABIATH AchUIMTH UHGOPMALIUM, NAHHBIX, HEOOXOJUMBIX JIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKamMueHvle  Oelicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JpPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOI Gopme popMynupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  INPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yYETOM 3a/1ay MPE3eHTAauU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIaJ]a B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Yuusepcanonvie  pezynamuenvie Oelicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMHM II03HABATCIIBHOW pediiekcuu Kak  OCO3HAHHS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJibTaTa peleHus MaTeMaTHIeCKOM 3a/1auu;

NpEABUNIETh TPYJIHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIGHUBATh COOTBETCTBHE pE3yJIbTaTa €M U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUSI WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPAacCHOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOro yria; JMUHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIHI
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuUA
CBEpXy, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOPUTMAaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIJIOB  MEXAY
CKPEILMBAOIIMMUCSA OPSIMBIMH, MEXIYy MpPAMOM M  IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI M TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH T10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpaX, MPEJACTABICHHYI0 HAa YepTEkKax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl AJIA PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATNOIArarouX HECKOIBKO MIAroB PEIICHUS, €CIIH yCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpOCTEHIIMEe MpPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PAaCIIO3HABATh MIPOSBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IpuMeHSTh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIUM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YUYCHHBIC TIOHATHS B IMPOIECCE IIOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
HCITOJIb30BaHUEM IeOMETPHUYSCKUX MOHATUH U TeOpeM, amapara ajareOpbl; pemarh
MPaKTHYECKUE 3a7a9H, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPHUCCKUX BEITUMYHNH.

11 KUIACC

OmnepupoBaTh TMOHATHUSAMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yrolue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHHYECKas  MOBEPXHOCTH,
oOpasymolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalLleHUsI.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (DopMyII.

OnepupoBaTh TOHATHUSAMH: MHOTOTPAaHHHWK, BIHCAaHHBIM B cdepy W
ONHKCaHHBIM OKOJO cdepbl; cdepa, BHUCAHHAE B MHOTOTPAHHUK WM TEJO
BpAIllCHUS.

BbIYUCHIATE COOTHOIIEHHSI MEXAY IUIOLIAASMHU MOBEPXHOCTEH M 00BbEMaMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
dburyp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IprMeHATH IPaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE POU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIPHOE IIPOMU3BEACHUE, pPACKIaAbIBaTh BEKTOp IO IBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PELICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreiimme reoMeTpuyecKUe 3a1add HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J0Ka3aTesbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HaX0XJIeHWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™Mam, NpUMeHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IpumeHaTs mOpocTedlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOIMTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4eHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUl Ha A3BIKE TIEOMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
MCITO0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapanneasHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbI 4 1 brbmmorexa LIOK
P ' P yr https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrpoububie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
L Tena ppameris 12 https://m.eds00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > . https://m.edso0o.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie IIpakTudeckue
n/n Bcero u3yyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
n300pakeHUs HAa PUCYHKAX: 1 bubmmorexa [IOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHHs IITOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
[TonsTHs: nepecekaronmecs
MIJIOCKOCTH, TepeceKarouuecs npsamas 1 brbmmorexa [TOK
> 1EP P https://m.eds00.ru/2d8a9c99
U TJIOCKOCTh
[TonsaTHA: nepecekarommecs
MJIOCKOCTH, MepeceKaromecs npsamas 1 brbmmorexa [TOK
- 11ep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAaKOMCTBO C MHOTOI'PaHHHMKaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexkax
HauanpHabie cBenenus o kyoe u
MUpaMuIe, UX Pa3BEPTKH U MOJIEITH 1 bubmmorexa [JOK
P > FIX PAsBep ' https://m.edsoo.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
bubnunoreka LIOK
HauanpHbie cBenenus o kyoe u 1

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




NUpaMuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUI: aKCHUOMBI bubmorexa HIOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITousTre 00 akCHOMAaTUYECKOM
8 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI buGnuorexa [IOK
p p PHH: https://m.edso0.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
9 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI bubnnorexa [IOK
p p PHH: https://m.edso0.ru/65¢c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousiTre 00 aKCHOMATUYECKOM
10 IIOCTPOEHUU CTEPSOMETPHUM: AKCHUOMBI bubnnorexa [JOK
p p pH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxeHue npsmbIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmuoreka [IOK
MapaJUIENbHbIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniensHOCTh MPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napaielIbHBIE IPSIMbBIE B bubnuorexa [JOK
P p . https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MapaUIeIbHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaienbHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
ILUIOCKOCTH
bubnunoreka IHOK
14 VYIIIBI ¢ COHANIPABIEHHBIMU 1

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




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajiebHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajiebHbIX IIOCKOCTEN bromiorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (buryphl Ha TNIOCKOCTH: TETpad buomiorexa LIOK
P - TeTpasap, https://m.eds00.ru/4a28dc02
KyO, mapasuienenumne/
. bubnnorexa [JOK
20 Hoctpoerme ceuernit https://m.edsoo.ru/1d434d0f
bubmmoteka IIOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[Ipsimble M TUIOCKOCTH B bubmuoteka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPAMOU U
23 HH(I)DCKO(;Z’[FH'}II'IC I;IeH WK ?151 HbIE bubnmorexa LHOK
 ICPHICHARYIAD https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble mapaienbHble U bu6muoreka [JOK
MEPIEHUKYISIPHBIE K IITTIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble napasuienbHbIE U bubmuoreka [IOK
25
MEPIEHINKYIISPHBIE K TUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH bubnmoreka [JOK




pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHmKyIspHOCTH Bu6muotexa [JOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmunoreka [JOK
MEPIEHANKYISIPHOMN NIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubnmnoreka HOK
MEePIEHIUKYISIPHON MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit Bbu6motreka [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYIISAp U HAKIOHHBIE:

31 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ﬁggﬁ;&fgﬁgﬁg 3047743
paccTosiHUE OT MPSAMOM 70 TNIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

32 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, ﬁg{iﬁ;ﬁjfg;?g}; 6fefadd
paccTostHUE OT MPSAMOM 710 TUNTIOCKOCTH T '
[leprieHAUKYNIAp U HAKIOHHBIE!

b K

33 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH, hg{?ﬁ;ﬁ;ﬁ)?ﬁ 1a5b7h863
paccTosiHUe OT MPSMOM J0 TNIOCKOCTH T '
[leprieHAUKYISAp ¥ HAKIOHHBIE:

b K

34 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, htI;ISsJ?/I//IrZTee;(::)(])_[r(a Idbee22bc
paccTosiHue OT MPSMOM 70 TIIOCKOCTH T '

35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXKTY bubnmnoreka [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroi, TMHEUHBIN yrom bubmuoreka [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOTI'O yIJia https://m.edsoo.ru/c7c777ed

38 [TepneHUKYISIPHOCTD TIJIOCKOCTEH: bubnuorexa [JOK




MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:

https://m.edsoo.ru/ec3e2da3

bu6nunorexa LIOK

39 fpusHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
40 npisﬁax negnegnnxynapﬂocm IBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa [IOK
https://m.eds00.ru/9f246736
KonTtponbHas pabora no Temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "Yribel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTBHl MHOTOTPAaHHUKA,
45 BBIIYKJIbIE U HEBBIMYKJIbIE bubmorexa LOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu v
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, NpaMOYTroJIbHBIN bu6muoreka [IOK

MapajuiesienuIiel U ero CBOMCTBa

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




[Mupamuna: N-yroibHas nupammuaa,
IPaHU U OCHOBAHUE TUPAMUJIbL;

48 O0KOBast ¥ OJTHASI TOBEPXHOCTh bubamorexa LIOK
. https://m.edsoo.ru/fblcd0a5
NIMpaMU/ibl; IPaBUJIbHAS U yCEUEHHAs
nupamua
[IpaBuiIbHBIE MHOTOTPaHHUKH:
MOHSITHE MTPABUIIBLHOTIO

49 MHOTOI'pAHHUKA; ITPAaBUJIbHAS MTPU3Ma bubnnorexa [JOK
U IIpaBUJIbHAS NTUPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas nupamua u
MIPaBWIbHBIN TeTpadip; KyO
[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTadp, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’p U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B IHPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncnenue 31eMEHTOB

52 MHOTOTPaHHUKOB: p&€Opa, AMaroHau, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUIOLIab OCHOBAHUM, bubnnorexa [JOK
. https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBO MOBEPXHOCTHU
NPSAMON MPU3MBbI
54 [Tnomaab 60KOBOM TOBEPXHOCTH H bubnunoteka LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUPaMHU/IBI, TEOPEMa O IUIOIIAAN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM

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

MU PAMH/TBI
55 KontposbHas paboTa mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [{OK
o6 Homstue 06 0onEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [{OK
S7 OOBEM mpamu b1 https://m.edso0.ru/235171b3
N bubmuoreka [IOK
58 OOLEM mpau b1 https://m.edsoo.ru/f47dfefd
N bubmuoreka [IOK
59 OOBEM mupamHL! https://m.eds00.ru/79¢10312
N bubnuoreka [IOK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
61 OOBEM mpu3MbI https://m.eds00.ru/79853608
" bubnuoreka [IOK
62 OOBEM mpu3MbI https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpu3MbI https://m.edso00.ru/482d3f51
64 KonrponsHas pabora o teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 cucTeMaTu3als 3HaHuH. but6mmorekxa [IOK

[Toctpoenue ceueHuii B
MHOT'OT'PpaHHUKC

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




[ToBTOpeHuE, 0000IIEHNE
cucTeMaTu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEKIY 1 bubnmnoreka HOK
JIBYMsI TOUKaMH, OT TOUKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKPEITUBAIOIIUMHUCS TPSIMBIMHA
bubnunoreka LIOK
67 Hrorosas KoHTpoJIbHAsI paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHU.
Brrunciaenue yriioB: Mex
68 CerIHI/IBaI-OH_IZIrMI/IC}I Hp}IML};MI/I, 1 buGnuorexa [IOK
. https://m.edso00.ru/56765e8b
MEXy IPSIMOH U IITOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; INIOIA b IOBEPXHOCTU 1 buGnuorexa [IOK
P> P https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubmuoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnorexa [JOK
mockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOI 1 bubmuorexa [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas 1 OCb; 1 bubmmnoreka HOK
I0a b OOKOBOW U TIOJTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N3obpaxkenue muimHaApa HaA
IJIOCKOCTH. Pa3BépTka muuHapa.

6 Ceuenus nuIMHIpa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. p ’ https://m.eds00.ru/016e25eb
napajuienbHON UITN
MEPIECHIUKYISIPHON OCH LIUIUHPA)
bub6 OK
7 KoHnnyeckast noBepXHOCTB, 1 noimorexa L

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIINHA,

8 obpas asi ¥ OCh; TUIOIAb bubamorexa LIOK
p ylf)m L ta https://m.edso00.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VYceu€Hnsliii KoHyC: 00pa3 ue u
9 BBICOTA; OCHOBaIZ/I/I}I u goxz};:: bromiorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO, Bu6mmoreka [JOK

10 9
MapajiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTHIO, TIPOXO/SIIIEH uepe3
BEPLIUHY)

11 KomOunamws ten BpareHus u bubnuoreka [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsr; cepa, BOUCaHHAs B bubnnorexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpaIICHUS

13 [TonsTe 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 00BEMOB TeEN https://m.edso00.ru/26a03fb7

N bubmuoreka [{OK
14
O6ném nuHHpa, KoHyca https://m.eds00.ru/5513d87b
. bubmuoreka [{OK
1
> OOBEM mapa 1 niomans chepet https://m.edsoo.ru/d189bde2
b K
16 [TogoOHbIE TENa B MPOCTPAHCTBE. nomorexa LO

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




CoOTHOIICHUST MEXKIY TUIOIIAISIMU
MOBEPXHOCTEH, 00BEMAMHU
MOTOOHBIX TEJ

17 KonTponbHas pabora no Temam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTH U B Bu6muotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BRIYMTAHHUE BEKTOPOB bromiorexa LIOK
p https://m.edso00.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bromiorexa LIOK
p https://m.edsoo.ru/dee379eb
Paznoxenune Bexktopa 1o tpém
21 HEKOMILIAHAPHBIM I]:GKTO TEM bromiorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JCHCTBUH C bubmorexa LIOK
P p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanuatHO-BEKTOpPHBII METO
23 m I/IpimeHI/II/I FCOMe’ll:“) MYECKHUX " buomrorexa LIOK
PP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsiMmoyronbHas cucteMa
24 KOOpJMHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. IIpocTeiimne https://m.edsoo.ru/48db7058
3aJla4¥l B KOOPIMHATAX
o5 Yroia Mexay BEKTOpaMH. bu6muoreka [JOK
CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexy bu6nunorexa LIOK

IMPAMBIMHA U IINIOCKOCTAMUA

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




KonTponbhas pabota no teme

27 "BekTopsl U KOOpAMHATHI B 1 bubamorexa LIOK
| https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [JOK
28 1
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
29 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1 bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
30 CHCTeMaTHu3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IIJIAHUMETPUU U METOIBI X https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTH3alvs 3HaHWK. 3a1aun bu6mmoreka IIOK
31 1
IIJIAHUMETPUU U METOIBI X https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMmaru3anus 3HaHui. OCHOBHEIE 1 but6mmorekxa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
but6mmorexa [IOK
33 Hrorosas KOHTpoOJIbHAs paboTa 1 httns://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, 0600IEeHNE U 1 but6mmorekxa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJibTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, MPsIMast, IIOCKOCTh
25 [IpuMeHATh aKCHUOMBI CTEPEOMETPHH U CIIECACTBUS U3 HUX INPH PEIECHUU
' reOMEeTPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHUSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEH
-4 KnaccuduuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYIPAHHBIN Yroj, TPaHH JABYI'PAaHHOIO YIJIa,
7.5 pedpo ABYIpaHHOTO yIiia, TUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPAaBUIIbHBIA MHOTOTPAHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOTpaHHMKH, BBIOMpass  OCHOBaHHS  JUIs
28 KiaccupuKkauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIpSMBIE M  HAKJIOHHBIE IIPU3MBIL,
napasuIeIeUIe/Ibl)
29 OnepupoBatb MOHSATUSMU: ceKymas IIJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
11 CTpouTh ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIE€AOB, BBIIOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WK aJiroputMaMm, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
peliCHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BbIYHCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH 110 HpHMOﬁ, OT TOYKH JO

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMaMm, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE METOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aZlad Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA IIPAMBIMH, MCIKIAY HpHMOfI Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOHIAAsIMU MMOBEPXHOCTEM, o0BEMaMu MOA00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, IpPeACTAaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIIEHUS CTEPEOMETPHUECKUX
3ajad, MPeaNoaralluX HECKOJIbKO IIaroB PELICHMs], €CIU YCIOBHS
IIPUMEHEHMS 3aJJaHbl B IBHOH (opme

HpI/IMeHHTB HpOCTGfIH.IHG IIporpaMMHBIC CpEeACTBA W 3JICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PCHICHUNU CTCPEOMECTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHsTh NOTydYeHHbIE 3HaHUS Ha MPaKTUKE: aHAIU3UPOBATh PeaIbHbIC
CUTyalluu M MPUMEHATH H3YYEHHBbIE IIOHATHS B IIPOLECCE IOMCKA
peuieHus MaTe€MaTHYECKH copMyITUPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MIOCTPOCHHBIE MOJIEJN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH U
TEopeM, armapara aiaredpsl, pelmaTh MpaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 MWIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yionie KOHHUYECKOH  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MNOHSATHSIMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOTIO CIIOS, BHICOTA
IAPOBOTO CJI0S, APOBOW CEKTOP
6.6 Bbraucnate 00BEMBI W IUIOMIAAM  TIOBEPXHOCTEH TEN BpaleHHS,
' reOMETPHUECKUX TeJI C IPUMEHEHUEM (HOopMyIT
OmnepupoBaTh TMOHATUSMU: MHOTOTPAaHHUK, BIHMCaHHBIH B chepy u
6.7 OIMCaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPaHHHK HJIH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHWST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MOJAOOHBIX TeI
69 N300paxaTh n3ydaemble (GUTYpHI OT PYKH M C TPUMEHEHHEM MpPOCTHIX
' YePTEKHBIX HHCTPYMEHTOB
BbIONTHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATE HHMOPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, INPEICTaBICHHYI Ha
YepTeKax U pUCYHKAx
[TpumensTh TeomMeTpuueckue (akThl IS PELUICHHUS CTEPEOMETPHUECKUX
6.12 3aja4, MpenojaralolliX HECKOJbKO IIAroB PELICHHS, €CJIU YCIOBHS
NPUMEHEHHS 3aJIaHbI B SIBHOH opme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJuICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEIEHUE, pAaCcKiaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG reOMCTPHUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemarsn 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXO0XICHUC I'COMCTPUYCCKHUX BCIUWYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIE 3HAaHWS Ha IPAaKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud U IPUMEHATh U3YYCHHBIC IIOHATUSA B IPOLIECCE
MOMCKA pELIEHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENN C HCIIOJIb30BAHUEM I€OMETPHYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars NpakTHYECKUe 3a1a4H, CBSI3aHHbIE C

HaXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE NOHATUS CTEpEOMETpUM. Touka, IpsiMas, IUIOCKOCTb, NPOCTPAHCTBO.
[lonsiTne 00  akcMOMAaTUYECKOM  TOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napajuielbHble M CKpemuBamomuecss npsmele. llapamnenbHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajjiesibHbIE TMpsIMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaliesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
wiockocTeil. [Ipocteiimme mpocTpaHCcTBEeHHBbIE (UTYpPHI Ha TMIIOCKOCTH: TETpadp,

KyO, mapajuiesenumnes1, HoCTPOCHUEe CeUeHN!

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroJd MEXAYy IpsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSAIMOM 10
IUIOCKOCTH, MPOEKIMs (PUryphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
IPU3HAK  IEPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o  Tpéx

NEePHEHANKYIIApax

7.4

[IoHATHE MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBINYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipumsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYToJIbHBIN MMapauIeICITNAIIE T
u ero csorcraa. [Iupamuaa: N-yrospHas nupamuia, 'paHd U OCHOBAaHUE ITHUPAMU/IBI,
OOKOBas U IOJIHAs MMOBEPXHOCTh MHUPaMM[Ibl, IPABUIIbHAS U yCEUEHHAs NMUpaMUIA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MPaBWIbHAS TMHUPaAMUJA,
IpaBUJIbHAS TPEYrojibHasl MUpaMUAa U IPAaBUIBHBIN TeTpasap, Kyo. [Ipeacrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IUpaMUJax, MapajiiCjaCcuurcaax, rmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

Bbruucnenue 351eMEHTOB MHOIOTpaHHUKOB: p&Opa, AuaroHanu, yriasl. llmomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPABUIIBHOM IHMPAaMUJIBI, TE€OpeMa O IUIOLIAIH

yceuénHoii nupamuabl. [Tonstue 06 06bpéme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoMagsIMU HOBCpXHOCTCﬁ,

00BpEMaMU ITOOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpa3ytomas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

6.2

6.3

KoHnunyeckas mnoBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINW TCJIO BpalliCHUSA

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0bEM mapa u rionaab chepl




[Tomobuple Tema B mpocTtpaHcTBE. COOTHONIICHUS  MEXKIY — IUIOIIAISIMHU

o! MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUCHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M ILIOCKOCTAMM.

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




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOOBaHUS

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

BnageHne MeromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHSATHSAMH: OIpENeICHHE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH IPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUM  3aj1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJI1 ONKUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATUAMU: HATYpajdbHOE YUCIO, IIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPEHb HATypalbHOM CTETeHH, CTETIeHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszateneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAIMOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOIb30BaTh
NPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™ EBKIIHMIA MTpH PEIICHNH 3a/1a4; 3HAKOMCTBO C
pPasNMYHBIMM ~ TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIIEHHs;  yMEHHe
BBITTOJIHATh BBIYMCIICHUE 3HAUYEHUH M TPeoOpa3oBaHUs BBIPAKEHHUH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUYECKas MpPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
gyucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucenl  (TeoMeTpuyecKas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apu(MeTUYECKHE JCUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpulia 2xX2 u  3X3, omnpeneaureslb  MaTpHIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC pPCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIAPaMCTPOM; TPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTH
GbyHKLINH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLIMY, TIepBas U BTOpasi NPOU3BOIHAS (YHKIUU, TECOMETPUUECKUN U
¢buznyecKkuil CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3IEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHMUS (QYHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJL30BAaHMEM alllapaTa MaTeMaTHUeCKOTro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JUISl HAXOXKICHHMS HaMIy4Ilero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COIHUAIbHO-3KOHOMHUYCCKUX U




bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (UTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKOuS, KBaapaTHYHAS
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKkuMu, TOKa3aredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TI'paUKH W3YyYCHHBIX (DYHKUIUH, BBHINOIHATH MPeoOpa3oBaHUS
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBa M Tpaduku QYHKIHHA IS
peleHns ypaBHEHHI, HEPABEHCTB M 33/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBlE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHIMU: CpeTHee aprupMeTHIecKoe, MeanaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKaTh,
MHTEPIPETHPOBATh HH(GOpPMAIMIO, TMPEACTABIECHHYI0 B Talnuuax, Ha
nuarpaMmax, rpadukax, OTpa)arolryto CBOMCTBA PeaTbHBIX IPOIIECCOB H
SBJICHUI; TIPEICTABIIATh HH(POPMALIHIO C TIOMOLIbIO TaOIMIl U TUArpaMM;
UCCIIEIOBATh CTAaTHCTUYECKHE JaHHBIC, B TOM 4YHCIE C NMPUMEHEHHEM
rpadu4ecKux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMmm

pacceuBaHus U JINHEWHOU perpeccuu




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny beprymnu, komOuHaTOpHBIE (GaKTHl U (POPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, pAacClpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyualiHOW BeJIMYUHBI, (YHKIHUU paclpenesieHuss W IUIOTHOCTH
PaBHOMEpPHOTrO, IMOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCICAOBAHUI, YMEHHE MPHUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIIMX YHCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH ~ peallbHbIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroul,
JIBYI'PAHHBIA Yroj, TPEXIPAHHBIA YroJ, CKPEHIMBAIOIIMECS IPSMBIE,
MapaJUIeIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IPU
pelIeHnH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpA; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMHM: IUIOMAAL (GUTYpPbI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mnapajuienenumnen, npusMa, NUpaMuia, (urypa U HOBEPXHOCTH
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepbl, IIomanb
MOBEPXHOCTU NHMPaMM[bl, NMPU3MBI, KOHYyCa, IWIMHApPA, 00BEM KyOa,

IPSAMOYTOJIBHOTO Tapajuleenunena, MUpamMuabl, NPU3MBbL, LWIAHIPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHYCAa W IMIUHIpA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomasacs cepbl, LWIMHAPA, KOHYCa; yYMEHHE CTPOUTb CEUYEHUE
MHOTOTpPaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BPAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaTH OMpPEEIICHUS] U3Yy9aeMbIX (PUTYp, BBIIBUTaTh TMIIOTE3BI
0 CBOICTBaxX W IMpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0O0CHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHHUS
IpU pEIIeHUU 3a7a4; HAXOIUTh T€OMETPUYECKHE BEIWYHHBI (JJIMHA,
yroj, IUIomanas, O0BbEM) TPHU peIIeHUuW 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIaJb, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3Y4YeHHbIE (DOPMYIBI U METONbI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajuiesenureia, MUPaMUIbL, TPU3MBI,
HWINHIpPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0bEMOB

NOoJ00HBIX (uryp

YMeHue onepupoBaTh NOHIATUSAMU: TPSIMOYTOJIbHAS CUCTEMA KOOPIAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJIMHATHBIA METOJ
JUIST  pEHICHUS] TEeOMETPHYECKUX 3aJad M 3a]ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTHYeCKOM HayKHu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE JpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KopeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ nenslM nokasareneM. CTeneHb ¢ paluOHaIbHBIM N0Ka3zareseM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTnynbple U HATypaibHbIE JOTapupMBbI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yapTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [lenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl




OyHKIUYU U TpapUKU

Oynkuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE

3 byakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproauyeckue GyHKIN
Ob6nacte ompezeneHuss U MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymm dyHknum.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  I[IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBbI (yHKuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM TokazarteneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckasi 1 reoMmeTpuueckas nporpeccuu. Gopmyna ciI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€MEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEIOBaHUIO (YHKIUHA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxeHne HanOoJbIIero U HaMMEHbBIEro 3HaYyeHUs (YHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHo’xecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIIEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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