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HOACHUTEJIBHAS 3AIINCKA

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

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpEeIHEro oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyarouumxcs
NPAaBWIBHBIX MPEICTABICHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M HACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKON HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHYECKOI0 MOJIEJIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILITUXCS, a
TaK)KE€ KA4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0OI11IeCTBE.

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

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

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIMaIbHOTO OBITHSA, (opMma
OTPaXCHHUSI OKPYKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIb YUEOHOUN U TPYI0BOM AEATEILHOCTH, SIBISETCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUpPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronInXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHMS, U OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaMUTCA 2 yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapajyielibHble TMPSAMbIE B  MOPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIJIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunes; IoCTPOCHUE CEUCHHUN.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapaJUICJIbHbIE W TMEPHEHIUKYJISIPHBIE K IJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepneHauKyJIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHHE
OT MIPSIMOM 10 TTOCKOCTH, MPOEKIHUS (GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINMYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. I[Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TMPU3MBI, OOKOBasi U
MIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIbI; PABUIIbHAS U
yceu€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOIPaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THUPAMUIA; MpPaBWIbHAs TPEYrojbHAs MNUPaMUIA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHTHI CHMMETPHH B TUPAMHUJIAX, apaJUICICIUIIeIaX, TPABHUIbHBIX
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
OOKOBOM IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHpPAMU[bI, TEOpEMa 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

[Hununapuyeckas MIOBEPXHOCT, obOpazyrorniue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHJPUYECKON TMOBEPXHOCTU. LlUnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylollas M OCb, IJIOMAAb OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
¥ OCh; TUTOIIA]Tb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS 1 OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
Bsaumnoe pacrnonoxenue chepbl U MIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBINA
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

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

Ceuenus muMHApa (MapaJuieIbHO U MEPICHANKYISIPHO OCH), CEYEHHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTOpbI 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4uCio. Pa3noxxkeHue BEKTopa 1Mo TpEM HEKOMIUJIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3aHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopaMu. CKalIpHOE IPOU3BEICHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl Y4EOHOro MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSAMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UEHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HAaCTOSILIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIKEHHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B TOCTPOECHUE YCTOMYMBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHH; BOCTIPHUMYNBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHUYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3NUecKasi aKTHBHOCTD ); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUYeCKON HAMPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEH Ha MPUMEHEHUE MATeMATHYECKUX 3HAHWM IS pelieHus 3a7ad 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 HAayKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU  KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICarnujeco  Mupa,  HNpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eiMcTBUA:

e BBISBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATUH; yCTAHABIMBATH  CYIIECTBCHHBIA  TPU3HAK
KJIaccuuKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHBIE;

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
nmpoTtuBopeursi B (aKkTaxX, JTAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus yuyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME TMPOTHUBOpPEUHE, MNpPOoOIeMYy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIY
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

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

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOllECcCa, a TaKKE BBIIBUTATH
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 UHTEPIPETUPOBATH MHPOPMALIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

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

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMU OOILEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELIeHMs; COIMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHUSMH JPYTrux
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCIIeI0BaHNs, MPOEKTA; CAMOCTOSITEILHO BEIOUPATh (POpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHUPOBATh  OPTraHU3alMi0  COBMECTHOHW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOIHATH CBOK YacTb pPabOTHI U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.
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 IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PEIICHUHN 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PEe3yJIbTATOB JESATEIBHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MMAPATUICIBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYTrpaHHOTO YIJja; JUHEWHBIA YroJ JABYTPAHHOIO yrja; TpaaycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWJIbHBIA MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMujaa; TMpHU3Ma,
PSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHHUA  JUIS
KkiIaccupukauy  (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; PSAMbIEC U HAKJIIOHHBIE TPU3MBI, TAPAJIJICIICTIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYCHUH, UCTIONB3YS METO/I CIIEIIOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTe 3amaun Ha HaAXO0XKJACHHE TEOMETPUUYECKUX BEJIMYHMH 10 00pasiam Wiiu
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BEJIMUYMH MO o0pa3iaM HIH
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Beraucnsate 00bEMBI U TIJIOMAM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

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

[TpumensaTs reomeTpruueckue (HaxThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IaroB pEIIeHUs, €CJIM YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

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

[IpuBoaUTH TpUMEPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH 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 fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, O0pa3yrolIue
[WIMHIPUYECKOIN TOBEPXHOCTH; HIMIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TIOJTYYSHUS TEJT BpAIISHHUS.

KnaccuduimpoBath B3auMHOE pacronoxeHre chepbl U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IIIOMAAXM  TOBEPXHOCTEW  TeNm  BpalleHUS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMMMCaHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N306paxkath m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

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



W3BnekaTp, HWHTEPOPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YKCIIO, OOBSCHATh, KAKUMHU CBOMCTBaMU OHH 00JIaJatoT.

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

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 TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMM, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTh reomeTpuyeckue (paKThl 7151 pEIISHUsI CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIECHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

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

Pemlatp 3agaun Ha [10KAa3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOLIEHHH H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1au.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE TMOHATHS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BEJTUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Konrpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBenenue B cTepeoMeTpuio 10 0 0 https://m.edsoo.ru/C503R7VIP
IT .
2 DAMBIC I TDIOCKOCTH B NPOCTPATICTES . 12 1 0 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MpAMBIX I 12 0 0 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEM
VYTl MeXIy NPAMBIMU U TTIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
MHororpanHuKu 11 1 https://m.edsoo.ru/XPW9USFB2
O06BEMBI MHOTOTPAaHHUKOB 9 0 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOPSHHE: CEHCHILT, PALCTOAMILL H 4 1 0 https://m.edsoo.ru/L1AAMHO3D
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoiasbubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
Tena BpameHus 12 0 0 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEI TET 5 0 https://m.edsoo.ru/BO9ORVIYC9
B
3 CICTOPBL T KOOP/UHATEL B 10 1 0 https://m.edsoo.ru/ANCL4AGOMF
MIPOCTPAHCTBE
I1
4 OBTOpEHHE, 0606HICHI:IC, 7 1 0 https://m.edsoo.ru/DORV3P725
cucreMartusanus 3HaHUUu
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHBIE TIOHSTHS
CTEpEOMETPUH: TOUKA, IPAMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapaJlIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

03.09.2026

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecekaronecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
MpsiMast ¥ TNIOCKOCTh

04.09.2026

https://m.edsoo.ru/NR6VIYCGK

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPECEKAIOIMIUECA
IpsaMas U IJI0CKOCTb

10.09.2026

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPAaHHUKOB
Ha PUCYHKaXx, Ha
MPOEKIMOHHBIX YEPTEKAX

11.09.2026

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefieHHs 0 KyOe U
nUpaMuzie, X pa3BEPTKH U

17.09.2026

https://m.edsoo.ru/FPW2INHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBegeHus o kyoe u
NUPaMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

18.09.2026

https://m.edsoo.ru/IMQ3AJ3S5

IlonsiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U
CIIECTBHUS U3 HUX

24.09.2026

https://m.edsoo.ru/SLMI7R3BL

ITousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

25.09.2026

https://m.edsoo.ru/DUKAX70QE1

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

01.10.2026

https://m.edsoo.ru/YPKS5MLJL

10

ITouaTtue 06 akCHOMaTHYECKOM
IIOCTPOCHUHU CTCPECOMETPHU:
AKCHUOMBI CTEPEOMETPHUU U
CIICACTBHA U3 HUX

02.10.2026

https://m.edsoo.ru/I13A98J679

11

Bzaumnuoe PacCIIOJIOKCHUC
IPAMBIX B ITPOCTPAHCTBE:
nepecekaronmecs,
mapaJlsICJIbHBIC U
CKpCUIUMBAIOIHUECS ITPAMBIC

08.10.2026

https://m.edsoo.ru/lUIW8KR5Q



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q

12

[TapamienpsHOCTD IPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
nmapaJlyiCJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE;
[apaIEIbHOCTD TPEX MPAMBIX

09.10.2026

https://m.edso00.ru/CS9VLQOLH6

13

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapamiensHOCTE IPAMON U
IUIOCKOCTH

15.10.2026

https://m.edsoo.ru/PO5J6D23U

14

VYTl ¢ COHANpaBIEHHBIMU
CTOpOHAMHU

16.10.2026

https://m.edsoo.ru/LLJAVHVBW

15

VYros Mexay npsMbIMU B
MIPOCTPAHCTBE

22.10.2026

https://m.edsoo.ru/KGJIM80EUK

16

VYroa Mexay npsMbIMU B
MIPOCTPAHCTBE

23.10.2026

https://m.edsoo.ru/24LVVWH9V8

17

[TapannenbHOCTh MIIOCKOCTEM:
napasuieNbHble MI0CKOCTH

05.11.2026

https://m.edsoo.ru/BUSTQ9HZT

18

CaolicTBa napasuiesibHbIX
IIJIOCKOCTEMN

06.11.2026

https://m.edsoo.ru/O0KQQK2ABA

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, Kyo,
napasuieNenumnesa

12.11.2026

https://m.edsoo.ru/MRT13XP79

20

[Toctpoenue ceuenui

13.11.2026

https://m.edsoo.ru/DISAX0O5J8

21

[TocTpoenue ceuenui

19.11.2026

https://m.edsoo.ru/20GC3ZP9P



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P

22

KonTtposnsHas paboTa o teme
"[Ipsimble U TUIOCKOCTH B
[IPOCTPAHCTBE.
[TapamienbHOCTE NPSMBIX U
miockocTeit"

20.11.2026

https://m.edsoo.ru/BI1405QJEB

23

[lepneHUKYIAPHOCTD NPSMOU
U IUIOCKOCTH:
MEPIEHUKYIJISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE

26.11.2026

https://m.edsoo.ru/RN45YBOS8SR

24

[IpsiMble mapayenbHbIe U
MEPIEHUKYIISIPHBIE K
IIJIOCKOCTH

27.11.2026

https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble mapayenbHbIe U
NEPIECHIUKYIIIPHBIC K
IIJIOCKOCTH

03.12.2026

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHIuKyIspHOCTH
MPSAMOM U TIIIOCKOCTH

04.12.2026

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

10.12.2026

https://m.edsoo.ru/HD3D63S5P

28

Teopema o mpsimMoit
MIEePIEeHIUKYISIPHOM MIIOCKOCTH

11.12.2026

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o mpsmoit
MIEePIEeHIUKYISAPHOM MIIOCKOCTH

17.12.2026

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o mpsmoit
NEePHIEHIUKYISIPHON IIIOCKOCTH

18.12.2026

https://m.edsoo.ru/HFKNPKZ7T

31

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JIO

24.12.2026

https://m.edso0.ru/638GKWY7V



https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V

IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 110 IIJIOCKOCTH

32

[lepnenuKyIsip ¥ HAKJIOHHBIE!

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

25.12.2026

https://m.edsoo.ru/AD6RCACRA

33

[lepnieHauKyIsip U HAKJIOHHBIE:

paccTosiHuE OT TOYKH 110
IIJIOCKOCTH, PACCTOSHHE OT
MPSIMOM 10 MJIOCKOCTH

14.01.2027

https://m.edsoo.ru/VLLIQ7HXC

34

[lepneHauKynsip ¥ HAKJIOHHBIE:

paccTosiHue OT TOYKH JI0
TIJIOCKOCTH, PaCCTOSTHUE OT
NPAMOM 0 IIIOCKOCTH

15.01.2027

https://m.edsoo0.ru/6P5BVV34R

35

VYTriabl B IPOCTPaHCTBE: Yroj
MEXAY NPSAMOH U MIIOCKOCTHIO

21.01.2027

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHbIN yroJi, TMHEUHBIN
yroJi IBYrPaHHOTO yriia

22.01.2027

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHbI{ yroJi, TUHEUHbIN
yroJi IBYrPaHHOTO yriia

28.01.2027

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: TPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IUIOCKOCTEH

29.01.2027

https://m.edsoo.ru/YRQDSM9NH

39

[lepneHMKyIIpPHOCTH
MJIOCKOCTEM: TPU3HAK
MEePIEHIUKYIISIPHOCTH BYX
MI0CKOCTEMN

04.02.2027

https://m.edsoo0.ru/DY2AF84T2



https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2

40

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

05.02.2027

https://m.edso00.ru/TS8OAINH2

41

Teopema o Tpéx
MEPIEHINKYIIApax

11.02.2027

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
MEPIEHINKYIApax

12.02.2027

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIApaxX

18.02.2027

https://m.edso0.ru/OWG81WDV3

44

KonTponsHas pabota no temam
"[leprieHIUKYISAPHOCTD
MPSIMBIX U IJIOCKOCTEN" U
"Yrael MeXy NpSIMBIMU U
miockocTsamu"”

19.02.2027

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

45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTOTPAaHHUKA, BBIITYKJIbIEC U
HEBBINYKJIbIE MHOTOT'PaHHUKY;
pa3BEépTKa MHOTOTPAaHHHUKA

25.02.2027

https://m.edsoo.ru/L5FTEZ8QX

46

HpI/ISMaZ N-yroabHas npusMma,
I'paHHd U OCHOBAHM: IIPU3MBI;
IIpsaMas 1 HaKJIOHHAA IIPU3MBbI;
OOKOBas U ITOJIHAS
MOBEPXHOCTDH ITPU3MBbI

26.02.2027

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenurnen,
MIPSAAMOYTOJIbHBIN

04.03.2027

https://m.edsoo.ru/ITCOB1WIO



https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO

napajuieJICnuIe] ¥ ero
CBOICTBa

48

[Inpamupia: N-yrosbHast
NIAPaMHUJIA, TPAHU U OCHOBaHUE
MUpaMuIbl; OOKOBAS U TIOJTHAS
IIOBEPXHOCTH ITUPAMHU/JIBI;
IIPaBUJIbHAS U yCEUEHHAs
npamMua

05.03.2027

https://m.edsoo.ru/1TOFX00PA

49

[IpaBubHBIE MHOTOTPaHHUKH:
MOHSTHE MPABUIHHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS
npu3Ma 1 npaBuiIbHast
MpamMua; IpaBUIIbHAS
TpEeyroJibHasi NUpaMuaa v
MIPaBUJIbHBIN TETpadIp; KyO

11.03.2027

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHUKaX: OKTadp,
JOJIeKa’Ap U UKOCAdIP.

12.03.2027

https://m.edsoo.ru/06SH021DD

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, MPSAMOM, TNIOCKOCTH.
DneMEeHTbl CUMMETPUH B
UpaMuiax,
napajuieNienuneaax,
MIPaBUJILHBIX MHOTOTPAaHHUKAX

18.03.2027

https://m.edsoo.ru/SWEUC9ENR

52

Brrunicnenue 31eMeHToB
MHOTOI'PaHHUKOB: pEOpa,
JMaroHajH, YIiibl

19.03.2027

https://m.edsoo.ru/EUP4AMN760



https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

[Tnomans 6oKOBOM
IMOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH MPSMOU TTPU3MBI,

53 https://m.edso00.ru/SQY9XSIL6
IJI0IIa/Thb OCHOBAHUH, TeOpeMa 25.03.2027 2 WsQ
0 OOKOBOI TTOBEPXHOCTH
NPAMOUN MPU3MBI
[Tnomans GoxoBOM
MTOBEPXHOCTH U TIOBEPXHOCTH
MIPaBWJIBHON TTUPAMUJIBI,
4 https://m. .FTu/R22FHB
> TeopeMa O IO OOKOBOM 26.03.2027 M./ in.edso0. 1w/ GO
ITOBEPXHOCTH YCEUEHHOU
A PAMHUJTBI
KonTponbnas paborta o teme
55 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuKH" 08.04.2027 PS.FM.EE800.1U QMR
56 [Tonsitre 06 06BEME 09.04.2027 https://m.edsoo.ru/GM1LC394G
57 O06BEM TMpaMu bl 15.04.2027 https://m.edso0.ru/B307PSWTC
58 OO0BEM nupaMubl 16.04.2027 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMuUIBI 99 04.2027 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TMpaMuUIBI 93.04.2027 https://m.edsoo.ru/O0HRFO2LCT
61 OO0BEM MTPU3MBI 99.04.2027 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM npu3MbI https://m.edsoo.ru/B4A6EMRRGE

30.04.2027



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM pU3MBI

06.05.2027

https://m.edsoo.ru/FIMOWG6KFT

64

KonTtposnsHas paboTa o teme
"O6bEMBI MHOTOTPaHHUKOB"

07.05.2027

https://m.edso0.ru/23S50180N

65

[ToBTOpenue, 06o0mIeHNE
CHUCTEeMaTU3als 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE

13.05.2027

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpEHue, 060061EeHNE
CUCTEMaTU3als 3HAHUMN.
Brruucnenue paccrosHumii:
MEXAY IBYMSI TOUKaMHU, OT
TOYKH JI0 MPSMOM, OT TOUKH JI0
IIJIOCKOCTH, MEKIY
CKPEIIHUBAOIIUMHUCS IPSIMBIMU

14.05.2027

https://m.edsoo.ru/HKP613JUC

67

Hrorosas koHTpoJbHAs paboTa

20.05.2027

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHME, 0600IICHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurciienue yriioB: Mexay
CKPCIIHUBAOIIUMHUCS TIPSIMBIMHU,
MEX]ly IPSIMOI M TUIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YTJIOB
MEX]Ty TUIOCKOCTSMHU

21.05.2027

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOIIA b
MTOBEPXHOCTHU chepsl

03.09.2026

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnionoxenue
chepsl 1 IIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; momaab cheps

10.09.2026

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa
Ha miockocTu. CeueHus mapa

17.09.2026

https://m.edsoo.ru/QDCF8UGXE

Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yromue
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
IAJTUHIPHIECKOM
MMOBEPXHOCTHU

24.09.2026

https://m.edsoo.ru/8516BBEO7

HuauHap: OCHOBAHUS U
OOKOBast MOBEPXHOCTb,
00pa3yrolas u 0Ch; TIOMA/Ib
OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

01.10.2026

https://m.edsoo.ru/W0JR979V9

N306paxenue nuiIMHApa Ha
IJI0CKOCTH. Pa3BépTka
nunnHapa. Ceuenus

08.10.2026

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

UUATUHIPA (TIOCKOCTBIO,
MapaieaIbHON WU
NEPIEHIUKYIIIPHON OCH
LHUAJTUHPA)

Konnueckas noBepXHOCTb,
o0pa3yrInne KOHUIeCKOU
IIOBEPXHOCTH, OCh Y BEPIINHA
KOHMYECKOW MOBEPXHOCTH

15.10.2026

https://m.edsoo.ru/H64QF3E6GR

Komnyc: ocHoBanue n
BepIIrnHa, 00pa3yromias u oCh;
TJT0TIATh OOKOBOM M MOJTHOM
IIOBEPXHOCTH

22.10.2026

https://m.edso0.ru/Q4EUBB6GT

VY ceu€HHBIN KOHYC:
00pa3yrolue 1 BBICOTA;
OCHOBaHUS U OOKOBast
MOBEPXHOCTh

05.11.2026

https://m.edsoo.ru/80VNITU20

10

N3obpaxenne koHyca Ha
iockoctu. Pa3Béprka
koHyca. CedeHus: KoHyca
(TUTOCKOCTBIO, MApaIIICITbHON
OCHOBAHHIO, ¥ IJIOCKOCTHIO,
MPOXOSIIEH Yepe3 BEPIINHY)

12.11.2026

https://m.edsoo.ru/OPVOCKUYU

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

19.11.2026

https://m.edsoo.ru/4AVHGTY X8F

12

MHoOrorpaHHuK, ONMCaHHbIN
0Ko0JI0 cdepsl; chepa,
BMNHMCaHHAasi B MHOTOTPaHHUK
WJIU B TE€JIO BpalleHUs

26.11.2026

https://m.edsoo.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

TTonsarue 00 o0BEME.
OCHOBHBIE CBOICTBA 00BEMOB
Ten

03.12.2026

https://m.edso0.ru/ACENHGLOZ

14

O06bEM UIMHAPA, KOHYCa

10.12.2026

https://m.edsoo.ru/W8TGN5Z99

15

O06bEM 1mIapa 1 wiIomaIh
cepbl

17.12.2026

https://m.edso0.ru/G7TAYCMOTT

16

[TonoOHnbIe Tena B
npoctpancTBe. COOTHOIICHUS
MEX/Ty TUTOIIAITMHU
MMOBEPXHOCTEH, 00BEMaMM
MOJOOHBIX TE

24.12.2026

https://m.edsoo.ru/4N04FYUUX

17

KonTponsHas pabora no
temaMm "Tena Bpamienus" u
"O0beMsbI TET"

14.01.2027

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha MII0CKOCTH U B
MIPOCTPAHCTBE

21.01.2027

https://m.edsoo.ru/AQ405SB7C

19

CnosxeHne U BEIYUTaHUE
BCKTOPOB

28.01.2027

https://m.edsoo.ru/PMNHTUK7G

20

VYMHOXEHUE BCKTOpa Ha
E15(R1 (V)

04.02.2027

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxenune BekTopa 1o Tpém
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBusno napannenenunena

11.02.2027

https://m.edsoo.ru/NZSOLFWN1

22

Pewrenue 3aaa4, CBA3aHHBIX C
IIPUMEHEHHUEM IIPaBUIl
JNEUCTBUN C BEKTOPAMHU

18.02.2027

https://m.edsoo.ru/73F23EPU5



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5

23

KoopaunaTHO-BEKTOPHBIN
METO/1 IIPU pELIEHUU
r€OMETPUUECKUX 3a/1a4

25.02.2027

https://m.edsoo.ru/BBI139Z7U

24

[IpssMmoyronpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3amauu B
KOOpAMHATAX

04.03.2027

https://m.edso0.ru/X9TSDNSQ3

25

VYTroJ1 MEXK 1y BEKTOpPAMH.
CkansipHO€ IPOU3BEICHUE
BEKTOPOB

11.03.2027

https://m.edsoo.ru/RPAQMBCDO

26

Beruucnenue yriioB Mexuy
MPSMBIMU U IJIOCKOCTSMHU

18.03.2027

https://m.edsoo.ru/EGRV3NF84

27

KonTtponsHas padoTa o Teme
"Bektopsr"

25.03.2027

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMaTH3alysI 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

08.04.2027

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3aIlHs 3HAaHUM.
OcHoBHbIe (HUTYpBI, PaKTHI,
TEOPEMBI Kypca IUIaHUMETPHH

15.04.2027

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMATH3aLIMs 3HAHUIA.
3amaun MIaHUMETPUU U
METO/IbI X PEIICHHS

22.04.2027

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T

[ToBTOpEHue, 0600IICHNE U

cucTeMaTu3anys 3HaHuH.
31 1 0 https://m. .TU/FG4PJN2IF
3a1a4H [IAHNMETPHH 1 0 29.04.20p7 | itps://m.eds0.ru/FGAP

MCTOJbI UX PCIICHUA

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHUM.

32 0O 1 https://m. Tu/ZY6BYLYT7TW
CHOBHBIC (PUTYPHI, PAKTHI, 0 0 06.05.2027 ttps://m.edso0.ru/ZY6

TEOpEMBI Kypca
CTEPEOMETPUU
Hrtorosast KOHTpoJIbHASA

33 1 1 https://m. .ru/\VP8CXOC4
paGora 0 13.05.2027 ttps://m.edsoo.ru/\VP8CXOC4C
[ToBTOpEeHUE, 0600IICHNE 1

4 https://m. )
3 cUCTEMATH3AINS 3HAHUI 1 0 0 20.05.2027 ttps://m.eds00.0u/70QSTDCAP
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX NPU PELICHUH
' reOMETPUYECKUX 33/1a4
23 OnepupoBaTh MOHATUSIMU: TapaUIEIbHOCTh U MEPHEHAUKYISIPHOCTH
' MPSIMBIX U INIOCKOCTEN
-4 KnaccugunupoBaTs B3aMMHOE pacloIoKEHHE MPSIMBIX U TNIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPAHHBINA YTOJ1, TPAHU JBYIPAHHOIO YIJIa,
7.5 pebpo IBYrpaHHOTO yIJia, JIMHEWHBIH yroa JBYIPaHHOTO yrIjia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHMK, BBIIYKJIBIA U HEBBITYKJIbIH
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOI'OI'DaHHHKA, IPaBUIIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBate OCHOBHBIE BUbI MHOTOTPaHHUKOB (MMpamujia, npusma,
' IPSMOYTOJIbHBIN Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpas OCHOBAaHUSA  JUIs
- K1accupuKauy  (BBIIYKJIBIE W HEBBIIYKIbIE  MHOTOIDaHHMKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpsIMbIE M HAKJIOHHbIE IPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHUAMHU:  CEKyIlas  IUIOCKOCTb,  CEUEHUE
' MHOT'OI'paHHHMKOB
210 OOBACHATh MPUHLUIBI TOCTPOCHUS CEYCHHH MHOTOI'PAaHHHUKOB,

HCIIO0JIb3Ys MCTOJ CIICOOB




7.11

Crpoutb cedyeHHMsT MHOTOIPAaHHUKOB METOJIOM CJIEAOB, BBIIOJHAThH
(BBIHOCHBIC) TIJIOCKHE YEPTEXKU M3 PHUCYHKOB IPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y

7.12

Pemate 3aa4i Ha HaXOXJICHUC I'COMCTPUICCKNX BCJIMYUH I10 06pa311aM
WKW aJlrOpUTMaM, NPpUMCHSA U3BCCTHBIC aHAJIUTUYCCKUC MCETO/bI ITPpU
peICHMU CTAaHAAPTHBIX MATCMAaTUUYCCKUX 3aaa4 Ha BBIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMsS TOUYKaAMH, OT TOUKHU OO Hp?[MOfI, OT TOYKH OO0

IIJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA MMPAMBIMHA

7.13

Pemate 3ala4i Ha HaXOXKJICHUC T'COMCTPUICCKNX BCJIMYUH I10 06pa3uaM
WK aJIrOpuTMaM, MPUMCHAA H3BCCTHBIC AHAIUTUYCCKUC METOJbI ITPU
PEIICHHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3a1a4 Ha BBIYMCICHUC YIJIOB
MCKAY CKPCIIMBAOIIUMUCA MMPAMBIMHA, MCKIAY pr[MOﬁ " IIJIOCKOCTBIO,

MCKAY MMIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, mnHMpamMuza) C OpUMEHEHHeM  (QOopMys,  BBIYHUCIATH
COOTHOILIEHUS MEXAYy IUIOMAJsIMU MOBEpXHOCTeH, o0OBEMaMu

noao OHBIX MHOI'OIr'paHHHUKOB

7.15

OnepupoBaTh NOHIATUSIMU: CUMMETPHUSI B TIPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M UHTEPIPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTh reomerpudeckue GpakThl A PelIeHUs] CTEPEOMETPUUECKIX
3a/1a4, MPEANOJaralouuX HECKOJIbKO IIaroB PEIIeHUs, €CIH YCIOBUS

NPUMEHEHHUS 33/IaHbl B ABHOH opme

7.18

[IpumensTh mpocTeililive MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl MpPH PEIIEHUU CTEPEOMETPHUECKUX

3a1a4

7.19

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUpOAC U

JKU3HH, pACIIO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATh TONyYEeHHBIE 3HAHMA Ha TMpPaKTHKE: aHaJIU3UpOBaTh
peallbHbIE CUTyallud U NPHUMEHSTHh W3y4EHHBIE MOHATUSA B IpOLECCE
MOMCKA peIIeHHs] MaTeMaTH4Yecku Cc(hopMyaupoBaHHON MPOOIEMBI,

MOJCIUPOBATH PCAJILHBIC CUTyallUN HaA A3BIKC TCOMCTPUHU, UCCIICAOBATH




MMOCTPOCHHBIE MOJIETU C UCIIOIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U
TeopeM, arrmapara anreOpbl, pemars NPaKTUIECKUE 3aa9d, CBSI3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OmnepupoBaTh MOHATHUSIMHU: [VUTAHIPAYECKAsT MIOBEPXHOCTH,
6.1 oOpa3yromme MWIMHIPUIECKON TTOBEPXHOCTH, LMJIMHID, KOHWYECKas
' MOBEPXHOCTh, 0Opa3ylolnue KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TEIT BPAICHHSI
6.4 KnaccudummupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh TOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMCHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BEICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbraucnare 00bEMBI W IUIOMIANM TMOBEPXHOCTEH TEN BpallICHUS,
' TE€OMETPUIECKUX TEJI C PUMEHEHUEM (opMyIT
OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAaHHBIA B chepy u
6.7 OTIMCaHHBIN OKO0JIO cdepbl, chepa, BNHCaHHAST B MHOTOTPAHHHUK WITU
TEJIO BPAIICHUS
6.8 BBIUMCIIATE COOTHOMICHUST MEXAY IUIOIIAISIMUA TIOBEPXHOCTEH H
. 00BEMaMHU ITOJOOHBIX TET
6.9 N3006pakats nzyyaembie (GUTYphI OT PYKH M C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IJIOCKHE YEpPTEKU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTyp: BHJl CBEpXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel

BpaIlCHUA




6.11

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BHIBATh MH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpenCTaBICHHYIO Ha

yepTrexax U pUucyHKax

6.12

[TpumensTh reomeTprueckue (pakThl AJIsl pEIICHHS CTEPEOMETPUIECKUX
3a/1a4, MPEAINOJIAralolIMX HECKOJIBKO IIArOB PEILEHUs, €CIIU YCIOBHA

PUMEHEHHUS 33/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTe Z[GI\/JICTBI/H[ CJIOKCHHA BCKTOPOB, BLIYUTAHUSA BCKTOPOB U
YMHOKCHHUA BCKTOpAa HAa 4YUCIIO, 06”I)$ICH$[TI>, KakKMMH CBOMCTBAMH OHH

oOmazmaroT

6.15

[IpumeHsaTh NpaBUIO Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPJIMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpaMH, CKaJsIpHOE NPOU3BEICHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJITAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMmmy BEKTOpPOB UM NMPOU3BEACHHUE BEKTOpa HA YHCIIO, YToJl
MEeXAYy BEKTOPaMH, CKaISIpHOE MPOU3BEICHHE, PACKIAAbIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BECKTOpaM

6.18

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiine reoMeTpUuYECcKHE 3aJadud  Ha MPUMEHEHHE

BEKTOPHO-KOOPAWHATHOI'O ME€TOJa

6.20

Pemate 3aJa4d Ha JO0Ka3aTCIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUH U
HaXO0XIACHUEC I'€COMETPUUCCKNX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPUMCEHAA HU3BCCTHBIC MCETO/bI IIpu PEUICHUA CTaHAAPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTs mpocreiiliue MNporpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CHCTEMBbl IPU PEIICHUU CTEPEOMETPUUYECKUX

3a1a4

6.22

HpI/IBOI[I/ITL IIPpUMCEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U

JKU3HU, pACIIO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATH mMONy4YEHHbIE 3HAHMS Ha NPAKTUKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallUM U NPUMEHSTh M3y4CHHBIE IOHATHS B Ipoliecce
MIOMCKA PEIICHUS MaTeMaTH4ecKu CGHOPMYIHPOBAHHOM MPOOIEMBI,
MOJIETTMPOBATh PEabHbIE CUTYAllUH Ha S3bIKE T€OMETPUH, UCCIIEA0BATh

TMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMCTPHUUCCKUX MMOHATHI B




TEopeM, amnmapara areOpbl, penaTh MPaKTHYCCKHUE 3a/1a49M, CBSI3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATUSA cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 00 aKCMOMATMYECKOM TOCTPOEHUH  CTEPEOMETPHHM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacrnosokeHue TpSAMBIX B MPOCTPAHCTBE: MEpeceKaroluecs,
MapajuleJIbHbIE W CKpeluBaromuecs mpsamele. [lapannenbHOCTh MNpsAMBIX U
IJIOCKOCTEH B  TPOCTPAHCTBE: TMapajulelibHbIe TIPSAMBIE B MPOCTPAHCTBE,
MapaJIETBbHOCTh TPEX MPSIMBIX, MAPAIIETBHOCTh MPSIMON M TUIOCKOCTH. YTJIBI C
COHallpaBJICHHBIMU CTOpPOHaMHM, Yroia MCEXKAYy MNOpsAMbBIMH B IIPOCTPAaHCTBC.
[TapannensHOCTH TJTIOCKOCTEH: napasjieibHble MJIOCKOCTH, CBOMCTBA
nmapajuieIbHbIX TUIocKocTel. [lpocTeiimme mpocTpaHCTBeHHBIE GUTYPHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKyYIApHOCTh MPSIMOW M IUIOCKOCTH: TMEpHEHAUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsMble MapajulebHbIE U MEPIEeHIUKYISpPHbIE K IIOCKOCTH,
MPU3HAK MEPIECHIUKYIIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOil
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B IPOCTPAHCTBE: Yrojl MEXIY MPsAMOM U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJl, JIMHEWHBIM Yroja JABYIpaHHOTO  yriia.
[lepnieniuKynsAp ¥ HaKIIOHHBIE: PACCTOSIHUE OT TOYKH JIO TIIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 TIIOCKOCTHU, MPOEKIHS (PUTYPHI HA TUIOCKOCTh. [leprneHaAuKyIsIpHOCTh
IJIOCKOCTEH: MPU3HAK MEPIEeHANKYISIPHOCTH JIBYX IMockocTeil. Teopema o Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOT'OI'paHHHUKA, OCHOBHBIC JJICMCHTBI MHOTI'OTpPAaHHUKA, BBIITYKJIIBIC U
HEBBIITYKJIBIEC MHOTOT'PAHHHUKH, pa3BépTKa MHOTI'OT'paHHUKA. HpI/BMaZ N-yroabHas
Inpu3Ma, rpaiHud 1 OCHOBAaHUA NPU3MBI, IIpAMasd U HAKJIIOHHAA IIPU3MBbI, OokoBas u
IIoJHas MOBEPXHOCTDH IMPpU3MBI. Hapannenenﬂnen, HpﬁMOYFOJ’IBHLIfI
HapajuieJieniea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojabHas NUpaMuaa, T'paHU U
OCHOBAHUC MMUPpaMUIbI, OOKOBas M IOJIHAS NMOBCPXHOCTDL IIMPaMUIbI, IIPpAaBUJIbHAA U

yceqéHHasi nupamMujia. DIEeMEHTBI npusMbl "W HOHUPAMHIBL. HpaBI/IJ'ILHLIC




MHOTOTPAHHUKU: MOHATUE NPABUIBHOIO MHOTIOIPAaHHUKA, IpaBUJIbHASI IIpU3Ma U
IpaBWJIbHAsE NUpPaMUJA, IPaBWIbHAs TPEYroJibHas NHpaMuja W MPaBUIIbHBIN
TeTpa’ap, KyO. IIpencraBienne O TNpaBMWIIBHBIX MHOTOTPAHHUKAX: OKTadp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IHOPOCTpaHCTBE: CHMMCETpPUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. OJIEeMEHTBI CUMMCTPUU B nupamMuaax, napajjicjicnuicaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 3neMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. [lnomans
OOKOBOM TIOBEPXHOCTHM M TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI, IUIOIIATb
OCHOBaHUH, TeopemMa 0 O0KOBOM OBEPXHOCTH MPsIMOM Mpu3Mbl. [1omaas 60koBoM
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPAMHUABI, TEOPEMa O IUIOLIAJH

yceu€HHol nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tomo6npie Tema B mpoctpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAIASIMHU

MMOBEPXHOCTEH, 00bEMaMM MTOJOOHBIX TEIT

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuuapudeckas MOBEPXHOCTh, 0Opa3yollue LUIUHAPUYECKON MOBEPXHOCTH,
OCb IMIUHApPUYECKOW moBepxHocTU. LlunuuHap: ocHoBaHuss U OOKOBas

IIOBEPXHOCTD, o6pa3yfou1a;1 H OChb, IIOmaab OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpa3yrolue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKOU oBepxHOCTH. KoHyc: ocHOBaHMe U BeplInHa, oOpa3yromas
U OCh, IJOWAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC!

06pa3y}0mne K BbICOTA, OCHOBAHUA U OoKOBas IIOBCPXHOCTD

6.3

Cdepa u map: ueHtp, paguyc, 1maMmeTp, IIIOaabs moBepxHocTu cepol. B3aumuoe

PACIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KaCcaTCjabHasa INIJIOCKOCTb K C(bepe, IIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUS WU MHOT'OI'PAHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tousitne 06 06vEMe. OcHOBHBIE CBOiiCcTBa 00BEMOB Ten. Teopema 06 0O0bEME
MPSIMOYTOJIBHOTO TMapajuiesienumena 1 ciaenctBus u3 He€. OObEM IMHIUHIPA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGupie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOMIAJSIMHU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX T
6.8 Ceuenust nunMHApa (MapaielbHO U MEPHEHAUKYISIPHO OCH), CEYEHMs] KOHYca
' (mapanyienbHOE OCHOBAHUIO U IPOXOSIILEE YEPE3 BEPILUHY), CEUECHUS 11apa
Bextop Ha miockoctu U B mpocTpaHcTBe. CIl0K€HHE U BBIYMTAHHUE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
' BektopaMm. IlpaBmwio mnapawienenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssMoyronpHasg cucremMa KOOpPAHMHAT B NpocTpaHcTBe. KoopawHatel BeEKTOpA.
6.10 [Ipocreiiiue 3amaud B KOOpJAMHATaX. Yrojl Mexay BekTopamu. CkaispHoe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY NPAMBIMH U IJIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

Bragenne meromamMu JOKa3aTeNbCTB, alTOPUTMAMU PEIICHHS 3ajad;
yMeHHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATHSMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIEJICTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMyITUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh oOpaTHOE H TMPOTHBOTIOJNOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBl U KOHTPIPUMEpPBI, HCIOJIb30BaTh METOL
MaTeMaTU4YEeCKOU HWHIAYKIUU, IPOBOANTE JOKA3aTCIBbHBIC PACCYKACHHUA
npu PEHICHUN 3aaa4, OILICHUBAThH JIOTUYCCKYIO IIpaBUIIBHOCTH
pacCyX J€HHIl; yYMEHHE ONEPUPOBATh MOHSATUAMHU: MHOKECTBO,
MOJIMHOXKECTBO, OTEPAIlMy HaJl MHOXXECTBAMHU; YMEHHUE HCIIOJIb30BaATh
TEOPETHKO-MHOXKECTBEHHBIN ~ ammapaT JUisi ONHCaHUS  peallbHBIX
MPOIIECCOB U SIBJICHUI W NP PEIICHUHU 3a/1a4, B TOM YHCIIE U3 JIPYTUX
y4eOHBIX IPEMETOB; YMEHUE OTIEPHPOBATH OHATHIMH: Tpad, CBSI3HBIH
rpad, JnepeBo, NHWKI, Tpad HaA IUIOCKOCTH; YMEHHE 3aJ1aBaTh |
OTIHMCBIBATH TPadbl Pa3IMYHBIMU CIIOCOOAMU; MCIIONIL30BATh rpadbl MpH

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATH INOHATHAMU: HATYpPaAJIbHOC YHUCJIO, LHEJI0C YUCIIO,
CTCIICHD C ICJIBIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C palUuOHAJIBbHBIM  IIOKa3aTCJICM, CTCIICHb C HeﬁCTBHTeHBHBIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM qucila, CHHYC, KOCHHYC U TaHI'CHC
IIPOU3BOJIBHOTO YHCJIa, OCTATOK II0 MOAYJIIO, pallMOHAJIBHOC 4YHUCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXECTBaA HATypaJIbHBIX, I CIbIX,
padOHAJIbHBIX, JIECTBUTEIIBHBIX quceil; YMCHUC HUCIIOJIB30BATh
IMPU3HAKN OCIIMMOCTHU, HalMEHBIINN O6H.[I/II71 JACIUTCIIb 1 HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpU pCUICHNUU 3a1a4; 3HAKOMCTBO
C Ppa3JuYHbIMHU TIO3MHOHUOHHBIMU CHUCTEMAaMHU CUHUCIICHUSA, YMCHUC
BBINIOJIHATh BBIYHCICHHE 3HAYEHUHN U Hp606pa3OBaHI/IH BLIpa)KCHI/Iﬁ (¢{6]

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX




BBIPAKEHUI; YMEHUE ONEPUPOBATH MOHATUSIMU: IOCIEI0BATENBHOCTD,
apupMeTHyecKasi ~ TpOTpeccusi,  TeoMeTpHyYecKas  Mporpeccus,
OecKOHEYHO YyObIBaloLasi TIE€OMETpPUYEcKas MpPOrpeccus; YMEHHUE
3aJaBaTh  IOCJIEAOBAaTEIbHOCTH, B TOM 4YHCI€ C IOMOIIBIO
PeKyppeHTHBIX ~ (OpMYNI, yYMEHHE  OINEpUpPOBaTh  IMOHATHUSIMHU:
KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOIYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (popMa 3alici KOMIUIEKCHBIX YHCENT
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anredpandeckas); yMEThb
MIPOU3BOJIUTh apu(PpMeTndeckue NeHCTBUS C KOMIUIEKCHBIMHM YUCIIaMU;
NPUBOJUTh  NPUMEPHl  HCMOJb30BAaHUSI  KOMIUIEKCHBIX  YHCEI;
OTepUpOBaTh TMOHATUSAMHU: MaTpuua 2x2 u 3x3, omnpenenuTenb

MaTpHIIbl, FCOMETPUUECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh MOHATUSAMU: PALIMOHAIbHBIE, UPPALMOHAIIBHBIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapuGMUYECKue, TPUTOHOMETPHUECKHE
yYpaBHEHUS M HEpPAaBEHCTBA, HUX CHCTEMbl; yMEHHUE ONEPUPOBATH
MOHATHUSIMH: TOXIECTBO, TOK/IECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa ypaBHEHUIl M HEPaBEHCTB, PaBHOCHJILHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMbI C MOMOUIbIO PA3NIMYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUS, HEPABEHCTBA M CHCTEMbl C MapaMeTpOM; MPUMEHSThH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS] MaTeMaTHYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue omnepupoBaTh MOHATHSAMH: (QyHKIUS, YETHOCTH (YHKIIHU,
HNEPUOJUYHOCTDh (PYHKIUU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (YHKIHNU, HauOoJIbllee U HAaUMEHbIlIee 3HAUCHUS
GyHKIIMM Ha TPOMEXYTKe, HempepblBHAS (DYHKIUS, aCHUMIITOTHI
rpajuka GyHKIUM, TepBas W BTOpas MPOU3BOAHAA (YHKIIUU,
reOMEeTpUUECKU U HU3UYECKUI CMBICI MPOU3BOIHOM, TEPBOOOpa3Has,
OTpeNeNnéHHbI MHTErpall; YMEHHE HaxOJUTh ACHUMMTOTHI Tpaduka
(GYHKIMKM; YyMEHUE BBIUMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIUN, HAXOJAUTh YpaBHEHHE KacaTeIbHOM
K Tpaduky QyHKINK;, yMEHHE HAXOJAUTh MPOU3BOIHBIE dJIEMEHTAPHBIX
(GyHKUUH; yMEHUE HCHOJb30BAaTh MPOU3BOAHYIO ISl HCCIEA0BAaHUS
(GyHKIMHM, HAXOAUTh HAUOOJIBIINE ¥ HANMEHbIIINE 3HAYCHUS (DYHKIIHIA,
CTpOUTh TpaUKM MHOTOYJICHOB C HCIOJH30BaHUEM aIapara

MaTeMaTUudYCCKOIo aHajin3a, MNPUMCHATH IMPOU3BOJHYIO JJIA




HAXOXXJCHHUS HAWIYYIIEro peIIeHUs B MPHUKIAJAHBIX, B TOM YHCIE
COLIMANIBHO-9KOHOMUYECKUX W  (U3WYECKUX 3a/adax; HaxOIUTh
TUTOIIAIH ¥ 00BbEMBI (PUTY € TOMOIIIBIO HHTETPaJla; IPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOTO MOJEIHPOBAHUS C MOMOMIBIO Jr(depeHnnanbHbIX

YpaBHEHUH

YMmeHune omnepupoBaTh NOHATHSIMHU: rpaduk QyHKIHH, oOpaTHAs
GbyHKIMs, KOMOO3ULUs (QYHKIUN, THHEHHAs QYHKIUS, KBaApaTHIHAs
¢byHKIMSA, — pauMoHaibHas — (QyHKOUSA, — cTeneHHas — (QyHKIuS,
TpUrOHOMETpHUUECKHe (YHKIMH, OOpaTHblE TPUTOHOMETPHUUECKUE
¢GyHKIMKM, TOKa3zareiabHas W Jiorapupmuyeckas (QyHKIUU; yMEHHUE
CTpOUTH TpadUKU U3YYEHHBIX (DYHKUNMN, BBHIIOJIHATH MpeoOpa3oBaHus
rpadukoB GYHKIMHA, UCIIONB30BATh IPaQUKH JJI1 U3YUEHHSI TIPOLIECCOB
Y 3aBUCUMOCTEH, MPH PELIeHUH 3a]a4 U3 IpYruX y4eOHBIX MPEIMETOB
U 3aJa4 U3 peasibHOM JKM3HM; BBIpaXaThb (OpMylIaMH 3aBUCHUMOCTHU
MEXAy BEJIMYMHAMU; HCTIOJIb30BaTh CBOMCTBA U rpaduku QyHKIUN A5
pelIeHns ypaBHEHHH, HEPaBEHCTB M 3a]1a4 C [TapaMeTpamu; n300paxaTh
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3a/laud Pa3HBIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, IOJIM U YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3314 U3 00JIaCTH YIIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIATh BBIPAXKEHUs, YPaBHEHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCIIOBHIO 3a/1a4yM, UCCIIEJIOBATh NOJYYEHHOE pEUIeHUE U
OIICHUBATh MPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJIEIUPOBATH
peasibHbIE CUTYalluu Ha SI3bIKE MATEMAaTUKU; COCTABIISITh BBIPAXKEHHUS,
yYpaBHEHHUS, HEPaBEHCTBA M UX CHCTEMbl IO YCIOBHIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENN C HCIOJIb30BaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IMOHATUSAMM: CpelqHee apu(pMETHUYECKOE,
MenuaHa, HauOoJiblllee M HaUMEHbIlIee 3HAaUeHUs, pa3Max, TUCIIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOIO Habopa; yMEHHE W3BIIEKaTh,
UHTEPNPETHPOBaTh MH(OPMAIMIO, MPEACTABICHHYI0 B TaOnMuax, Ha
Jauarpammax, rpa@ukax, oTpajkarollyro CBOMCTBa pealbHbIX MPOLIECCOB
W SBJCHUH; NPEACTaBIATh HHGPOPMALMIO C TOMOLIbIO TaOIUIl |

AuarpaMMm; HCCICNOBATb CTATUCTUUYCCKUC JAaHHBIC, B TOM YHCIIC C




MpUMEHEHHEM TpauyecKux METOJOB M JJIEKTPOHHBIX CPEACTB;
rpaguyecku HcCIe0BaTh COBMECTHbIE HAOMIOJEHUS C ITOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIydalHBIA OIBIT U CIIy4alHOE
cOObITHE, BEPOSATHOCTH CIIyYallHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUUYecKUX METOJO0B; IPUMEHSThH
(OpMyYIBI CIOXKEHHUS U YMHOXEHHS BEPOSITHOCTEH, (OpMYITy MOJHON
BeposATHOCTH, (opmyny bepHymim, xkoMOuHaTOopHbIE (aKThl U
(hopMyIibl; OLIEHMBATh BEPOSITHOCTH pEAJbHBIX COOBITHI;, yMEHUE
ONIEPUPOBATh IOHATHSAMM: CiydailHas BeEJIMYMHA, pacIpeieieHue
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJAHUE, TUCTIEPCUS U CTAaHIaPTHOE
OTKJIOHEHUE CIIydallHON BENWYMHBI, (QYHKIUH paclpeieieHus u
IJIOTHOCTH  PaBHOMEPHOTO,  IOKA3aTeJbHOTO W HOPMAJIBHOTO
pacupeneneHnidi; yMEHHWE HCIIOJIb30BAaThb  CBOWCTBA  HM3YyYEHHBIX
pacupeneneHni s peleHns 3aa4; 3HaKOMCTBO C MOHATUSAMH: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHUE
IPUBOJAUTH MPUMEpPbl MPOSABICHHUA 3aKOHAa OOJbIIMX 4YHCET B
NPUPOJHBIX M OOIIECTBEHHBIX SBJIECHUSAX; YMEHUE ONEpUpOBaTh
MOHATUAMM: COYETAHHME, IEPECTAHOBKA, YHWCJIO COYETAaHUH, YHCIIO
nepecTaHoBOK; 6MHOM HbloTOHA; yMEHHME NPUMEHATh KOMOUHATOPHBIE
(bakThl U pacCyXAeHUs Ui pelIeHMs 3a/1ad; OLEHUBATh BEPOSTHOCTH
peambHBIX  COOBITHH; COCTAaBIATH BEPOSTHOCTHYHO MOJEIb U

UHTEPIPETUPOBATH MOJTYYECHHBII pe3ylbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKA, NpsSMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA yIya, IUIOCKUI yroil,
JIBYTPAHHBIA yroJi, TPEXTPAHHBIM YTOJ, CKPELIUBAIOLIUECS MpsMBbIE,
NapauieTbHOCTh U MEePIEeHANKYASIPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIy MPSMBIMH, YTOJl MEXKIY NPSAMON M IJIOCKOCTBIO, YTOJT MEXIY
IUTOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh
OpU pEelIeHWH 3aa4 HU3y4YeHHbIE (aKThl U TEOPEMbI TUIAHUMETPUU;
yYMEHHE OIEHUBATh pa3Mephbl 0OBEKTOB OKPYKAIOIIETO MUPA; CTPOUTH
MaTE€MaTUYECKHE MOJIETH C IMOMOIIbI) T'€OMETPUUYECKUX MOHSATUH U

BCJIMYWH, pCIIATh CBA3AHHLIC C HUMHU NPAKTUYCCKUC 3aJa9U




10

YMeHue onepupoBaTh MOHATHIAMU: IUIOMIAAL GUTYpBI, 00bEM DUTYpHI,
MHOTOT'PaHHUK, IPABUIIbHBI MHOTOTPAaHHUK, CEYEHNE MHOTOTPAaHHHKA,
KyO, mapaijenenurnes, Nnpu3Ma, mupampaa, Gurypa U MOBEPXHOCTD
BpallleHUs, IWIHH]IP, KOHYC, map, chepa, mwiomanas chepsl, TIOMATh
MOBEPXHOCTH MUPAMUBI, MPU3MBI, KOHYCa, MUIMHIpPA, 00BEM Kyoa,
NPSMOYTOJIBHOTO Tapajuiesienunea, MTUpaMuabl, TPU3MBL, IHIHHIPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUS KOHYCA U IHIUHJPA,
napajjielibHble OCH WJIM OCHOBAaHMIO, CEYEHHWE IIapa, IUIOCKOCTH,
Kacaromasicsi cepbl, NUINHIpPA, KOHYCa; YMEHHE CTPOUTH CEYCHUE
MHOTOT'paHHHUKA, 1300pakaTh MHOTOTPAHHUKH, (PUTYPHI K TIOBEPXHOCTH
BpallleHUs, WX CEYEHHUs, B TOM YHCIE C IOMOIIBIO SJIEKTPOHHBIX
CPeACTB; yMEHHE TIPUMEHSTH CBOIHCTBa TeOMETpHUYECKUX (uryp,
CaMOCTOSITENIEHO (DOPMYITHPOBATH OIPEICNICHUs] HM3ydaeMbIX GUryp,
BBIIBUTaTh THUIOTE3Bl O CBOMCTBaX W TPU3HAKAX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATh WJIM OIPOBEPraTh WX, YMEHHE IPOBOJIHTH
knaccupukamuio GUTyp TO pa3NAYHBIM - TPU3HAKaM, BBITOJIHSTH

HGO6XOI[I/IMBIC AOIIOJTHUTECIBbHBIC ITIOCTPOCHUSA

11

YMeHHe oOmepupoBaTh TOHSATHUSMH: JIBHKCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Ms, TOMOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE W TIOJO0HBIE (PUTYPHI, B TOM YHCIIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYypE; UCIIOIH30BATh T€OMETPHUCCKUE OTHOIICHUS
NpU PEIICHUH 3aJla4; HAaXOJUTh TE€OMETPHUYCCKHE BEIMYMHBI (IUTUHA,
yroJi, IUIOMaab, 00bEM) TPU PEHICHHHM 3a1ad W3 JPYTUX Y4eOHBIX
NPEMETOB U U3 PEATBHOM )KU3HU; YMEHHE BHIYHCIISATh T€OMETPUICCKHE
BEJIMYMHBI (IUIMHA, YroJi, TUIOHAa/b, 00bEM, IUIONAlb MOBEPXHOCTH),
UCIIOJIb3YSl M3yUeHHbIC (OPMYIBI U METOJbl, B TOM YHCIIE: TUIOIA]lb
NIOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIMJIMHPA, TUIOMAlh Chephl;
00bEM Ky0a, IPSMOYTOJIBHOTO TapaJUICIICIHIIC A, TMPAMUJIBI, TIPH3MBI,
MWIMHApA, KOHyca, Iapa; yMEHHE HaXOJIUTh OTHOIIeHHEe 00BEMOB

HOJOOHBIX GuUryp

12

YMeHue omnepupoBaTh TOHATHAMH: TPSMOYTOJIbHAs — CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa
BEKTOPOB, NMPOU3BEICHUE BEKTOPA HA YMCIIO, PA3JI0KEHHE BEKTOPA T10
0asucy, CKalsipHOE MPOMU3BEICHHE, BEKTOPHOE MPOU3BEACHHE, YroJ

MCKIY BCKTOpaMU; YMCHHUC HCIIOJIB30BaTh BeKTOpHLIﬁ n




KOOpI[HHaTHBIﬁ MCTOA IJId PCIICHUA T'COMECTPUUYCCKUX 3adad U 3adad

JPYruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh NOAXOMAIIMA METOJA ISl pEUICHHS 3a1auH;
IIOHUMAHHWE 3HAYUMOCTH MATEMATHKM B W3Y4YEHUU IIPUPOIHBIX U
OOLIECTBEHHBIX IPOLECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MATHKU B HCKYCCTBE, YMEHME IIPUBOIUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUH PpPOCCUHCKOW W MHUPOBOM

MaTeMaTH4ECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna u BEIYUCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

19 Pammonansupie yncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHUE TPOOH

13 Apudmernueckuil  KOpeHb  HaTypalbHOW  cremeHu.  JlelicTBus ¢
' apu(pMeTHIECCKUMHU KOPHSIMH HATypaJIbHON CTETICHN

14 Crenenb ¢ 1enbIM Toka3atesieM. CTEleHb ¢ parloHAIbHBIM ITOKA3aTeIeM.
' CBolicTBa CTEIEHU

L5 CuHYyC, KOCHHYC M TAHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHUPMBbI

JlefictButenbHble 4yucia. ApuMeTHdecKue orneparuu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BBIYMCICHUS, MpaBHJIa OKPYIJICHUS, MPUKHUIKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHIM

1.8 [IpeoOpa3zoBanue BbIpaskeHUI

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS

2.5 Lenbie u ApoOGHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaenuTesb MaTpULIbL

3 OyHKIMH U TpapuKH
31 Oynkys, crocoOs! 3ananus Gynknun. ['papuk Gynakiuu. Bzanumuo oOpaTHbie
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue GyHKIIH
OO6nacte ompeneneHusi 1 MHOXKECTBO 3HaueHWd (QyHKiuu. Hymn ¢yHkmnuu.
39 [IpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MEUHUMYMBI (pyHKInu. Hanbospliee 1 HauMeHbIIee 3HaYCHUE
(YHKIIMM Ha IPOMEKYTKE
33 Crenennas QyHKIMS ¢ HaTypaJbHBIM M 1IEJIbIM MoOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnToThl TrpadukoB ¢yHkiuil. CpoiicTBa (QYHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
25 Apudmernueckas u TeoMmMeTpuyeckas mporpeccuu. Dopmyna CIOXKHBIX
' MIPOLIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (DYHKIIHMA
[IpumeHeHue MPOU3BOIHON K HCCIEAOBAHMIO (PYHKUHUNA HA MOHOTOHHOCTH H
4.2 aKkcTpeMyMbl. HaxoxaeHue HanOoJIbIIero 1 HAMMEHBIIIETO 3HAUYCHUS (PYHKITUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpalICHUs
7.5 Koopaunats! 1 BEKTOpBI




