HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHWIO, H TPAJUIMA POCCUICKOTO 00pa3oBaHMs.
Peanmuzanust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYeHHS TE€OMETPUH B HAMNpPaBICHUHU JIMYHOCTHOTO
pa3BuTHs OO0y4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0yyarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpakIMii, COOTHOIIEHHH PEATbHOTO M HUCATbHOI0, XapaKTepe OTPaKeHUS
MaTEMATUUYECKOW HAYKOW SIBJIEHUH U MPOILIECCOB PEAJILHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMAaTUYECKOI0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaIINXCS, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KakKk oOO0ECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YyUYCHUU OO0YUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TTOCTPOCHHUU IIEMIOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ad, YMEHUE BBIIBUIaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEUICHUU 3a7ad4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COlHadbHOro ObITHSA, (Qopma
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO



npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. ONepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BUbI yUEOHOU U TPYIOBOM IESTEIbHOCTH, SABIISIETCS
OJIHUM M3 MpPO(PECCHOHATIBHO Ba)XHBIX KauyecTB, IOATOMY aKTyajbHa 3ajaya
GopMupoBaHusT y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOrO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOM AESATEIbHOCTU [0 MHOTUM HaIpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHue BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BaHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEWUCTBUM, creuu(pUUHbIX
r€OMETPUHU, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHHUs  o0Opa3oBaHUA — TIO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNIpe/lHa3HauY€Ha IS
0oOy4Yaromuxcs CpeHEeH HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI'O o0I1ero odpaszoBanusd. Takum oOpa3om, oOydarouiuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKod reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJiee IIyOboKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBisiroTCS:

e (opmupoBaHue TpEeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TeIaX BPAIlCHUs KakK
O BROKHEUIIUX MAaTEeMATHYECKHX MOJEISAX, MO3BOJIAIONIMX OMHCHIBATH U
U3y4daTh pa3HbIE SBICHUS OKPY’KAIOLIETO MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU TMOHATHAMH O
MHOTOTPAaHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
pacCyKIeHusi B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3ajJad M 3ajad C
MPAKTHYECKUM COJIEPIKaHUEM;



e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUECKUX CIOCOOHOCTEN 00yHaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e (opmupoBaHue PYHKIIMOHATIBHON rPaMOTHOCTH, PEJIEBAHTHON Fr€OMETPHH:
yMEHHUE PACIiO3HABAThH MPOSBICHUS TEOMETPUUECKUX OHATUN, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIUsAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIUpOBaTh UX HA A3BIKE T€OMETPUH U CO3/1aBATh
FCOMETPUYECKHUE MOJICNIM, TPUMEHATh OCBOCHHBIM T'€OMETPUUCCKUI
anmapar s perieHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTnUuuTEeNbHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCS BKIIOUEHUE B KypC
CTEepEOMETPHUH B Hayaje ero U3y4yeHus 3a/1au, peliaeMbIX Ha YPOBHE HHTYUTUBHOTO
NO3HAHUS, U OINpeACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJTbHEHIIIEMY
U3YUYCHHIO TIPEIMETA.

[Ipeanourenue oTaaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOY OOy4eHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4alnXxcs B Kypce CTEpEOMETPHUH MPOBOAUTCS 3a CUET PEIICHUS 33724 Ha CO3JaHue
POCTPAHCTBEHHBIX O0Opa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OTepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojepxkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmnpenemnsieTcss He TOJIBKO MO COACPKATEIBHBIM JIMHUSAM, HO | IO TOAaM 00y4YeHUs
Ha yPOBHE CPEIHET0 00IIero 00pa3oBaHus.

Conepxxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yjbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYIIECTBIISIOCH TMOCJIEIOBATENbHO U MOCTYNATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuU. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble M CKpelIMBaroluecss mnpsmbele. [lapaninenbHOCTh NOPSMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapanienbHOCTh MIIOCKOCTEN: TapaJlIeIbHBIE IJIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajlielibHble W MNEPHNEHIUKYISIPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAaHHUKA, BBITYKJIbIE
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPaBWIbHAs TPEYrojbHAsd MNUPaAaMUA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHH B TUPAMUJIAX, IApAJUICIICTUIIEIaX, TPABHIIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOI TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJbI, TEOpeEMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUMuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruu Ten BpalieHuss 1 MHOTOrpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBINA
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaas chepsl.

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

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpPA HAa YUCIO. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUYECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJb30BAaHUIO ITUX JIOCTWKCHMH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMAaTHYEeCKHWE 3HAHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccud U peanu3oBbIBATHL COOCTBEHHBIC >KU3HEHHBIC IUIaHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MATeMAaTHYECKUX 3HAHUM JJIs pEIIeHUs 3a/lad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTUKHU, TMOHUMAaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI) U HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccne008amenbCKux onepayull, ymenul pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBIIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
ONpeNesicHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KiIaccu(UKaIMi, OCHOBAHUS /I OOOOIICHWS W CpaBHEHUS, KPUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30BBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIE, €AUHUYHbIC, YaCTHbIE M OOIIUE;
YCIIOBHBIE;

e BBISIBISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpoTUBOpeursi B (paKkTaX, JAHHBIX, HAOJIOJNCHUSIX U YTBEPKIACHUSX;
npeiaratb KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTesbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHHUs, BBHIOUpPaTh HauWOoJee MOAXOMSANIMN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh MCKOMOE W  JaHHoe, (QOopMUpOBaThb  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SBICHUSIMH, MPOIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAaX, JaBAaTh MOSICHEHUS IO XOJYy PELICHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELIeHMs; COIMOCTaBJIATh CBOM CYXKIEHUS C CYXKIEHUSIMU JPYrHUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajla4 NMPEe3eHTALUU U OCOOEHHOCTEHN ayAUTOPHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, JIOrOBapUBAThCA, OOCYXKJIaTh Ipolecc |
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJMHUPOBATH CBOU JEHCTBUS C APYTUMH YIEHAMH KOMaH/IbI; OLIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM TIIO3HABATEIBHOW pepIeKCHMM KaK OCO3HAHMS
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTD U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHHUS IS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; PSAMbIEC U HAKIIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOSHUS CEYSHH I, HCTIONIB3YSI METOJ CJIEIOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYMH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIUTUYECKHE METOAbl MPHU PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aIropuT™MaM, MPHUMEHSS UW3BECTHBIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boruncnsats 00bEMBI U TUIOMIAMA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaXx.

[TpumensaTs reomeTpruueckue (HaxThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralolnX HECKOJIBKO I1aroB pEeUIeHUs, €CIIM YCIOBHS MIPUMEHEHHUS 3a1aHbl
B IBHOH (hopme.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, Pacio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha f3bIKE TE€OMETPUHU, HCCIEJ0BATh IOCTPOCHHBIE MOJCIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOIN TOBEPXHOCTH; IUIUHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIIne
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIAP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N306pakath m3ydaemble (PUTYppl OT PYKH M C MPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TpaBUIIO NapaJUICICIUIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M ITPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAaMM, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIAaralInX HECKOJIBKO IIAr0B PEMIEHUS, €CIIU YCIOBUS IPUMEHEHUS 3a4aHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUYECKUX BEIMYMH M0 00pa3iiam Wil alropurMam, IpUMeHss
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKHX 3a1ay.

[IpuBoauTH TpUMEpPbl MaTEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpPMyTUPOBAHHOW MPOOIEMBI, MOJICIUPOBATH pPEaAbHbBIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHUS, PACCTOSTHUS M YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
(uu¢pposrIe)
o0pa3oBaTejibHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m Kontpoabubie | IlpakTuueckue | pecypchbl
NPOrpaMMbl Bcero
padoThI padoThI
Tena Bpamenus 12 1
OO6BEMBI TET 9 1
28
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 1
[ToBTOpeHue, o6o0IICHNE, 19 1
cUCcTeMAaTU3aIys 3HaHUuH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUS CTCPCOMETPHH: TOUKA,
npsimasi, IO0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsaThs: MEpECCKaAr0IMECH IIIOCKOCTH,
nepeCceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOIHECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

3HaKOMCTBO C MHOIr'orpaHHUKaMu,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

PaU

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

PaLWl

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

10

TTousttiie 00 aKkCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpEeCceKaroInecs,
napajiesIbHble U CKPEIUBAIOLIUECS
IIpSIMBIE

12

[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX

PaU

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHctse: [lapannenbHOCTh NPSAMOil U
IJI0CKOCTH

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

15

VYron MCXKAY MIPAMBIMHA B ITPOCTPAHCTBE

16

VYron MCXKAY MIPAMBIMHA B ITPOCTPAHCTBE

17

HapannenLHo CTh INIOCKOCTE:
HapaJlyICJIbHBIC IIJIOCKOCTU

18

CsoiicTBa napaJijiCJIbHBIX IUIOCKOCTEH




[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

PaLW
19 Ha TUIOCKOCTH: T€Tpa’ip, Kyo,
napajuiesienunes
20 [TocTpoenue ceucHwmid
21 [TocTpoenue ceuenuit
KonTponsnas pabora no teme "[Ipsimbie u P31
22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHIUKyYISIPHOCTD NPAMOU U
23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIC TIPSIMBIC B
MIPOCTPAHCTBE
24 [IpsiMble mapayenbHbIe U
MEePIEeHIUKYIIIPHBIE K MJIOCKOCTH
o5 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIIPHBIE K INIOCKOCTU
26 [Ipu3Hak neprneHauKyIIpHOCTH TIPSIMON U
IIJIOCKOCTH
97 [Ipu3HaK NeprneHIuKyJIIPHOCTH MPSMOU 1
IIJIOCKOCTH
08 TeopeMa o mpsMOU NMEPIICHANKYIISIPHOM P3LL
IIJIOCKOCTH
29 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH
30 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON

IIJIOCKOCTH




31

[lepneHUKyIISAp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

32

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
HPSIMOM 10 IIJIOCKOCTH

PaLl

33

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM 10 MIJIOCKOCTH

34

[TepieHAMKYSAP U HAKJIOHHBIEC: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yroJi, TMHEUHBIA yTOJI
JIBYTPAHHOTO yTiia

PaU

38

[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IJIOCKOCTEM

39

[lepneHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePICHINKYISIPHOCTU IBYX
IJIOCKOCTEN

40

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o TpEx nepneHANKyYIsIpax




42

Teopema o0 TpEX nepHEHAMKYIIAPAX

PaLWl

43

Teopema o TpEX nepHeHANKYIApax

44

KonTponeHast paboTa mo Temam

"[lepneH IMKYISIPHOCTD NPSMBIX U
iockocTel" u "YTIbl MEXIy IPSIMBIMU U
I10cKoCTAMAU"

45

ITonsarue MHOI'OrpaHHrKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, pasBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAaKJIOHHAs
IIpU3MbI; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

PaLl

47

[Tapannenenunen, npsMOyroJbHbII
MapajyieenuIea U ero CBOMCTBa

48

[Mupamuna: n-yronbpHasi mupamMuaa, TpaHu U
OCHOBaHUE NMHpPaMUIbl; OOKOBAs U MOJTHAS
MMOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas TUpaMua

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUIILHOI'O MHOTOTPaHHUKA; IPAaBUJIbHAS
pyU3Ma U IpaBUIbHAs MUPaAMU/JIA;
MpaBUIIbHAS TPEYTOJIbHAS MUpaMUa U
MIPAaBUIIBHBIN TETPasip; KyO




IIpencrasnenue o NpaBUILHBIX

50 MHOTOTPaHHUKAX: OKTa3P, JOACKAIP U 1
HKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IPSMOM, TUIOCKOCTH. oL
o1 DneMEeHTbl CUMMETPUU B TUpaMuUax, 1
napajuieNienuIne/1ax, MPaBuIbHBIX
MHOTOTpaHHUKAX
59 Brrurcnenue 3eMeHTOB MHOTOTPAaHHHUKOB: 1
pé0pa, TuaroHau, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 MTOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOMN TTPU3MBI
[Tmomaae 60KOBOM MOBEPXHOCTH H
54 MTOBEPXHOCTH MPABUIILHOM MTUPAMHUIBI, 1
TeopeMa O IJIOMATH OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUPaMHMIbI
55 KonTtponpHas padoTa o teme 1
"MHororpaHHuku"
56 ITousaTtue 06 00bEME 1 PoLl
57 O0BEM TMpaMuUIBI 1
58 O0BEM TMpaMuUIBI 1
59 OO0BEM TUpaMuIBI 1
60 OO0BEM TUpaMHUIBI 1
61 O06BEM npu3MbI 1




62

O0BEM pu3MBI

63

O0BEM pu3MBI

64

KouTponsHas padora o Teme "O0bEMBI
MHOTOTPaHHUKOB"

PaLl

65

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHuM. [locTpoenue ceuenmii B
MHOTOTPaHHUKE

66

[ToBTOpenue, 06o0IIIEHNE CHCTEeMAaTU3aITUs
3HaHUH. BeIYKCIIEHHE PACCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEIMBAIOIIUMHUCS MPSIMBIMU

67

Wrorosas koHTposbHasA paboTa

68

[ToBTOpEeHUE, 0000IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, uameTp;
IIOMIA/Ib MIOBEPXHOCTH Chephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockocT. CeueHus mapa

[Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUICCKON
MTOBEPXHOCTH

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3obpaxenne MuInHApPa Ha TJIOCKOCTH.
PazpépTka nmmnnapa. CeyeHus

IUIMHIPA (TJI0OCKOCTBIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

N306pakeHne HUIMHAPA HA MUIOCKOCTH.
Pa3Béprka nununapa. Cedenus




LHUIMHJpPa (IUI0CKOCTBIO, TapajieIbHON
WJTU TIEPIEHANKYISIPHON OCH LIMJIUHPA)

N300paxeHue IINHPA HA TUIOCKOCTH.
Pa3Béprka uununapa. Ceuenus

8 UUIUHIpPA (TTIOCKOCTHIO, TApaJUIeIbHOM
WJTY TIEPIEHANKYISIPHON OCH LIMJIUHIPA)
Konndeckast moBepXHOCTh, 00pa3yromme

9 KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MOBEPXHOCTH
Konndeckas moBepXHOCTh, 00pa3yromniue

10 KOHHYECKOM MMOBEPXHOCTH, OCh U
BEpITMHA KOHWYECKOU MTOBEPXHOCTH

KoHnundeckas moBEpXHOCTh, 00pasyromme

KOHHYECKOM MMOBEPXHOCTH, OCh M BEPIIIMHA
11 KOHUYECKOM MOBEPXHOCTH

KonTtpomnas padota mo teme «Tena

12 BPAILCHU

13 [Tonsarue 06 00bEMe. OCHOBHBIC
CBOMCTBAa 0OBEMOB TEII

14 [TonsiTre 06 00BEMe. OCHOBHBIE
CBOMCTBAa 0OBEMOB TEII
[Tonsitre 06 06bEMe. OCHOBHEBIE

1 CBOMCTBAa 0OBEMOB Tl

16 CamocrostenbHas paborta




17 OO0BEM 1mapa 1 TIomaabs chepbl

18 OO0BEM 1mapa u WIoImaas chepsl

19 O06béM 1mapa u mIoma s chepsl

20 CamocrositenbHas padoTta

21 [ToaroroBka K KOHTPOJILHOM paboTe

22 KonTponpHas padota no temam "Tena
Bpamienus" u "O0bemsbl Ten"

22 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE

53 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

24 CroxeHue ¥ BBIYUTaHUE BEKTOPOB

»5 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB

26 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB

27 YMHOXKEHHE BEKTOpa Ha YUCIIO

)8 YMHOX€EHHE BEKTOpa Ha YUCIIO
YMHOX€eHHE BEKTOpa Ha YUCIIO

29
PasnoxxeHue BeKkTOpa 1o TpEM

30 HEKOMIUTaHApHBIM BeKkTopaMm. [IpaBuio

apajiiejacnuicaa




31

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

32

Pasnoxxenne BexkTopa 1o Tpém
HEKOMILUTaHapHbIM BekTopaMm. [IpaBuio
napajesenumnena

33

Pemenne 3amad, CBA3aHHBIX C
MIPUMEHEHHNEM MPAaBUII JEUCTBUN C
BEKTOPaMH

34

Pemenne 3agad, CBSI3aHHBIX C
MIPUMEHEHHUEM MPABUII JEUCTBHN C
BEKTOpaMH

35

Pemenne 3amad, cBI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
BEKTOpaMu

36

[IpsiMoyropHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

37

[IpsimoyrospHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHartel BekTopa.
[Ipocreiimue 3a1a4u B KOOpAWHATAX

38

HpHMOYFOJ'ILHaSI CUCTCMaA KOOPpANHAT B
IPpOCTPaHCTBC. KOOpI[I/IHaTBI BCKTOpa.
HpOCTCﬁHIHG 3ala4u B KOOpAUHATaAX




39 CamocrostenspHas paborta
4 VYron mexay Bekropamu. CkaliipHOe
0 IIPOU3BEACHNE BEKTOPOB
VYron mexay Bekropamu. CkaliipHOe
41 MIPOU3BCIACHUEC BEKTOPOB
VYron mexay Bekropamu. CkalispHOe
42 MIPOU3BCICHUEC BEKTOPOB
Brruucnenue yriioB Mex1y npsMbIMH U
3 IJIOCKOCTSIMU
Brruucnenue yriioB Mex1y npsMbIMH U
4 IJIOCKOCTSIMU
Brruncnenue yrioB Mex1y NpsIMbIMH U
> IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOT TPU
46 pELIeHUH TeOMETPUUECKUX 3a/1a4
KooparHaTHO-BEKTOPHBINM METOT IPU
4 pELIeHUH TeOMETPUUECKUX 3a/1a4
48 [ToaroroBka K KOHTPOJILHOM paboTe
49 KonTtponbHas padoTa nmo teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"
[ToBTOpEeHUE, 0000IICHNE 1
50 cucreMarusanus 3HaHuil. OCHOBHbIE

¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI




51

[ToBTOpEHue, 0600IIeHNE U
cucremaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

52

[ToBTOpEHUe, 0600MIICHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, (GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

53

[ToBTOpEeHue, 0600IICHNE U
cucTeMaTu3anys 3HaHuHA. 3amaun
TJITAHUMETPUU U METOJIBI MX PEIICHUS

54

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTHu3anys 3HaHuHA. 3a1aun
IJTAHUMETPUU U METOJIbI UX PEIICHUS

55

[ToBTOpEeHuEe, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUU U METOJIBI MX PEIICHHS

56

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIbI MX PEIICHHS

57

[ToBTOpEeHUE, 0000IICHNE 1
cUCTeMAaTHU3alysI 3HaHUH. 3a1aun
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

58

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHBIE
¢urypsl, (akThl, TEOPEMBI Kypca
CTepeoMeTpUn




59

[ToBTOpEHue, 0600IIeHNE U
cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

60

[ToBTOpEHUe, 0600MIICHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepeOMeTpUHN

61

[ToBTOpEeHue, 0600IICHNE U
cuctemaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUHU

62

Wrorosas koHTposbHasA paboTa

63

[ToBTOpEeHuE, 0600IICHNE 1
cUCcTeMAaTU3alys 3HaHUH

64

[ToBTOpEeHue, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

65

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

66

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

67

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allHsl 3HAHUH




68

[ToBTOpEHue, 0600IIeHNE U
cUCTeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






