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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOrO ypOBHS IS
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX  TpEeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTH4ecKoMy oOpa3oBaHUIO, W TPATUIUNA POCCUUCKOrO 0OOpa3oBaHMUS.
Peanuzarnust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTU 00YyYarOUIXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMii, COOTHOIICHHH PEaJIbHOTO M HCAIBHOIO, XapaKTepe OTPaKCHHUS
MaTEeMaTUYCCKOW HAyKOH SBJICHUH U ITPOLIECCOB PeabHOTO MHUPa, MECTE T€OMETPHH
B CUCTEME HAyK M POJIM MAaTEMAaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM IO3HAHUH H
B IIPAKTHKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaLTUXCS, a
TaK)KE€ KavyeCTB MBIINUICHUSA, HEOOXOJMMBIX JUISI aJalTallid B COBPEMEHHOM
0O11IeCTBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPH H3YUYCHUU OO0YyUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE peUIEeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (U3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYIKAIOMIET0 MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
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npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. ONepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BUbI yUEOHOU U TPYIOBOM IESTEIbHOCTH, SABIISIETCS
OJIHUM M3 MpO(PEeCcCHOHATBPHO BaXHBIX KayecTB, IMO3TOMY akTyalbHa 3ajaya
GopMupoBaHusi y  OOydYalOIIUXCA  MPOCTPAHCTBEHHOT'O  MBIIUIEHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOrO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOM AESATEIbHOCTU [0 MHOTUM HaIpaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHue BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BaHUS
CUCTEeMAaTHYECKUX T'COMETPUUYECKUX 3HAHUM ©  JEHCTBHUHA, CHEnUu(UIHBIX
r€OMETPUH, BO3MOXKHOCTM  YCIEIIHOrO  MPOJOJDKEHHs  oOpa3oBaHUS O
CHEIUANTBHOCTSAM, 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 OCHOBHOTO oO0mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTDH 00IIIME MaTEMAaTUYECKUE YMEHUS, CBA3aHHbIE CO
cnenupUKod reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHHUSIX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

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

e (opmupoBaHHe TIPEACTABICHHS O TEOMETPUM KaK YaCTU MHUPOBOM

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

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TeIaX BPAIlCHUs KakK
O BRKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4daTh pa3HbIE SBICHUS OKPY’KAIOLIETO MHUPA;

e (dopMUpOBaHHE YMEHHS paclo3HaBaTh Ha YepTekKaX, MOJAENAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

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

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPaHHUKAX U TeIaX BPalICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyKIeHusi B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MPAKTHYECKUM COJIEPIKaHUEM;



e Pa3BHUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN 00yUarommxcs,
MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUYHOCTH
MBIIUICHUS;

e (opmupoBaHue PYHKIIMOHATIBHON rPaMOTHOCTH, PEJIEBAHTHON Fr€OMETPHH:
yMEHHUE PaCIiO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX JKU3HEHHBIX CUTYaIUsAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIUpOBaTh UX HA A3BIKE T€OMETPUH U CO3/1aBATh
reOMETPUYECKUE MOJENIH, TPUMEHATh OCBOCHHBI TI'€OMETPUUYECKUI
anmapar s pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTnUuuTEeNbHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCS BKIIOUEHUE B KypC
CTepEOMETPHH B Hauaje ero U3y4yeHus 3a/1a4, pelaeMbIX Ha YPOBHE HHTYUTHBHOIO
NO3HAHUS, U OINpeACNIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJTbHEHIIIEMY
U3YUYCHHIO TIPEIMETA.

[Ipennouyrenue oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEAMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4daluxcs B Kypce CTEpEOMETPHUH MPOBOAUTCSA 3a CUET PEIICHUS 3a71a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX O0Opa30B W 3a/lady Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OTepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmnpenemnsieTcss He TOJIBKO MO COACePKaTEIbHBIM JIHHUSAM, HO H 110 T0J1aM 00Y4YCHUS
Ha YPOBHE CpeJlHero o0uiero oopa3oBaHus.

Conepxxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yjbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO, 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 YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia 00ydenus - 102 yueOHbIX yaca.



COIAEPXAHUE YYHEBHOTI'O ITIPEJIMETA

10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IJIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTh NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajjielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; MAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA MapaJlIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MApPAJUICNbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOW M IJIOCKOCTH, TEopeMa O NpsIMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepnieHauKyJIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepreHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHMKA, BBINYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipru3ma: N-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienune]; 1 ero cpoucrsa. [lupamupma: N-yronpHas nupamMuia, TPpaHU H
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIbL, IPABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPABWIbHASA TPEYroibHAs MNHUPAaMUIA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedyeHus: Mpu3Mbl U MUPAMU/IBL.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTbl CAMMETPUHU B MUPAMUJIAX, TapAJUIeNICIUIE1aX, TPABUIbHBIX
MHOTOI'paHHUKaX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJbI, TEOpemMa o
iomaan yceu€Hnor nupaMuibl. [lonstue 06 06bpéme. O0bEM MUpamMuabl, IPU3MBIL.

[lono6ubsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KVIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCT, obOpazyroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: oOcHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxHOcTU. KoHyc: ocHOBaHUE U BepllMHa, 00pa3yrolas
M OCh; IIJIOIA b OOKOBOM 1 MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
B3aumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
TI0Ia b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBINA
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPaHHUK, WK TEJIO BPAIICHHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tlapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJl.

Ceuenus muMHapa (MapajijiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaJyeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0KeHUE U BHIUUTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C



IIPUMEHEHUEM IIpaBUil JACUCTBUU € BeKkropamu. IIpsamoyronbHas cucrema
KoopauHaT B ImpocTtpaHcTBe. KoopamuHartsel Bektopa. llpocreiimmne 3amaum B
KOOpAMHATax. YTOJN Mexay Bekropamu. CKalaspHOE IPOU3BEICHUE BEKTOPOB.
Beruncnenne yrioB Mexay MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJI IPU PELICHUNA N'€OMETPUYECKUX 3a1a4.



IHINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUUA O0YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WJIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYIYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEN, 00HEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKHUM acIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 6e3omacHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIBIXa, peryiisipHas pu3ndecKas aKTHBHOCTS ); GU3UIECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIESITEILHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTHU TPYAOJIOOMS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPO(ECCUOHABHON  NESITEILHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €€ MNPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
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Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICeCKOW HAIIPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmpl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHUYECKHX IPoOJIeM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00J1aCTH OKPY’KAIOIIEH CPEJIbl, ITITAHUPOBAHHMSI IIOCTYIKOB U OIICHKU MX BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPYKAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKON KyJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEoOpPa30OBHIBATh  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;
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e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpOTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHUIX;
npeyaraTh KpUTEPHUN IS BBIABICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYUHNIA;

e JieNaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTPAWBATh apryMEHTAIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (hOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI IO PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

e BBIIBJIATH JeUIUTHI HUHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX U1 OTBETA Ha
BOIIPOC U JJIs PEILICHUs 3aauH;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POpPMAIUIO, IPEACTABIATH €€ B pa3NuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMuposanHocms CoOyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:
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BOCIPUHHUMATH U (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUIMU
U LIeJIIMH OOILIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTaX, aBATh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYyYECHHBIA pE3yJIbTaT;

B X0J1e 00CYXKIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme HOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

NIOHMMATh U UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/THON ¥ MHIUBHTyaJIbHOW
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPUTCPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanvhvie pezyniamugensle oeticmeus, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIQ/JIeTh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JIEHMCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
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e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBINYKIBIM U HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUIBLHBIA MHOTOI'PaAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkIaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIC U HAKIIOHHBIC TPU3MBI, TAPAIIIICIICTIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHUE TEOMETPUISCKUX BETUYNH MO 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMaTUYECKUX 3a]a4 HA BBIUMUCICHUE PACCTOSHUU MEXKAY JBYMS
TOYKaMHU, OT TOYKM JIO TpPsIMOM, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKUX 3aJad Ha  BBIYMCICHUE YIJIOB  MEXIY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXIY MPSAMOA M  IUJIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamuaa) c IpUMeHEHUEM (POPMYJT; BBIYMCISATH COOTHOLIEHUS MEKTY TUIOILIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOIArarIIuX HECKOJIBKO 1arOB PELICHU, €CIIN YCIOBUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpumeHaT,  mpocTeiiuMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONY4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH pEallbHbIC
CUTyallud W NPUMEHATh H3YUYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa aareOpsl; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoJo cdepsr; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.
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N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTs reomeTpuueckue (HakThl 7S PEIICHHs CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIAraInX HECKOJIBKO IIaroB PEIEHUs, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOM (popMme.

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOAEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 B 1
BE/ICEIIS B CTEPCOMETPHIO 0 https://m.edsoo0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY MPSIMBIMU U TUIOCKOCTSIMH httos://m.edso0.ru/1c209637
bu6mmoreka [JOK
5 M 11 1
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yt https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX MPU PEUICHUH
' reOMETPUYECKUX 33/1a4
-3 OnepupoBaTh MOHATUSIMH: NApaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U ITIOCKOCTEN
-4 KnaccugunupoBaTs B3aMHOE pacloyIoKEHUE MPSAMBIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPAHHBIN YTOJ1, TPaHU JIBYIPaHHOTO YrIia,
7.5 pedpo IBYrpaHHOTO yIJyia, JIMHEWHBIH yroia JABYTrpaHHOTO YrIjia,
rpagycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHUK, BBIMYKJIBIH U HEBBITYKJIbIHA
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHbBIE BU/IbI MHOT'OI'PDAaHHUKOB (IMpamuia, Ipu3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g K1accupuKauy  (BBINYKJIbIE W HEBBINYKIblE  MHOTOTPAHHHKH,
' NpaBUIbHbIE MHOTOTPAHHUKHU, TPSAMbIE U HAKIOHHBIE IPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOTOI'paHHHMKOB
210 OOBACHATH TNPUHLHUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,
' HCIIOJIb3YS] METOJI CJIEI0B
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7.11

Crpoutb ceyeHHs] MHOIOTPAaHHHUKOB METOJOM CIIEJIOB, BBINOJIHSATD
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3aa4yi Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA N3BCCTHBLIC AHAIMTHYCCKHUEC MCTOABI IIpH
PCIICHMU CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3aJad Ha BbIYHCIICHUC
paCCTOﬂHI/Iﬁ MCKAY ABYMA TOYKaAMU, OT TOUKHU OO Hp?[MOfI, OT TOYKHU OO0

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

PemaTs 3a1aun Ha HaX0XkA€HNE FT€OMETPUUECKHUX BEJTMUHH 10 00pa3iam
WY QITOPUTMAaM, NPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOJbI IpU
pEelIeHNN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHHUE YIJIOB
MEKy CKPEUIUBAOIIMMUCS NPSIMBIMH, MEXIY NPIMOU U INIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M MIJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuga) C  NOpUMEHeHHeM  (opMyl,  BBIYUCIATH
COOTHOILIEHUS MEX/1y TIIOIIaIIMU IOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

N3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MpeICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue GakThl ISl PEHICHUS] CTEPEOMETPHUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB pPELIeHHs], €CIU YCIOBHS

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumeHsaTh mpoCTEiilline MpPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI MpPH PEIICHUH CTEPEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL MPUMEPLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKU3HH, pACIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH NOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallud W NPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
IOUCKA peLIeHUs] MaTeMaTU4ecKu C(OpMyIUpOBaHHON MPOOIEMBI,

MOJCIUPOBATH PCAILHBIC CUTYallUU Ha A3BIKC T'COMECTPHUU, UCCIICI0BATH
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MMOCTPOCHHBIE MOJIETH C UCIIOIb30BAHUEM F€OMETPUUECKUX TMOHSATUH U
TeopeM, armapara anreOpbl, penaTh MPaKTUYECKUE 3a/Ia4H, CBS3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OmnepupoBaTh MOHATUSMHU: WIAHAPUIECKast MIOBEPXHOCTH,
61 oOpasyromue NWIHHAPUIECKON TMOBEPXHOCTH, IMIMHIP, KOHUYECKas
' MOBEPXHOCTh, 00pa3ylolIne KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAICHHSI
6.4 KnaccudumupoBaTs B3anMHOE pacmosiokeHue chepbl U IITOCKOCTH
OnepupoBaTh MOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIaPOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Bbraucniare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TeNl BpPAIICHUS,
' T€OMETPUIECKUX TEJI C IPUMEHEHUEM (POopMYIT
OnepupoBaTh MOHSTUSMHU: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
6.7 OTNIMCAHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHUS
6.8 BbIUMCIATE  COOTHOILICHHUST MEKAY IUIONIAIMH TOBEPXHOCTEH U
. 00BEMaMHU ITOJOOHBIX TET
6.9 N3006paxkats nzyuaembie (GUTYPHI OT PYKH U C IIPUMEHEHUEM POCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel

BpaICHUA
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6.11

W3BnekaTh, MHTEPIPETUPOBATH U NMPEOOPa30BBIBATh WH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha

yepTrexax U pUucyHKax

6.12

[TpumensTh reomeTpudeckre GakThl ISl PEHICHUS CTEPEOMETPHUYECKIX
3a1a4, MPEANOIAralliuX HECKOJIBKO IIArOB PEIICHUs, €CIIH YCIOBHS

NPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTe Z[Cf/JICTBI/Ifl CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, 06”I)$ICH$ITI>, KakKUMH CBOMCTBAMHM OHH

oOmazaroT

6.15

[IpumensTh NpaBUiIO Napauieenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: JACKAPTOBbBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOJAYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MeEXAy BEKTOpaMH, CKaJlApHOC MPOU3BCACHHUEC BCEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJITAHAPHBIC BEKTOPLI

6.17

Haxonuts cymMMy BEKTOpOB M IPOU3BEJIECHHE BEKTOpa Ha YUCIO, Yroj
MEeXAYy BEKTOPaMHM, CKaJISPHOE MPOU3BEICHHE, PACKIAIbIBATH BEKTOP

10 IBYM HEKOJIJIMHECAPHBIM BCKTOpaM

6.18

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKHME 3adayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIICHUH U
HaX0XXIACHUEC I'COMETPUUCCKHNX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPUMCEHAA HU3BECTHBIC MCETObI Ipu pE€UICHUA CTaHAAPTHBIX

MaTeMaTHYCCKHUX 3ada4

6.21

[IpumeHsaTh mOpoCTeHiiue MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbI IPH PELICHUH CTePEeOMETPUUECKUX

3a1a4

6.22

HpI/IBOI[I/ITL IIpUMEPbI MAaTEMATHYCCKUX 3aKOHOMepHOCTeI71 B IIpUPOAC U

JKHU3HH, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJyYeHHBbIE 3HAHUS Ha MPAaKTUKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallUM W NPUMEHSATh U3YyYEHHBIE MOHATUS B IPOLECCE
MIOMCKA PpELIeHUs MaTeMaTH4Yeckh c(hopMyIMpOBaHHON MpoOIEeMBl,
MOJIETTUPOBAaTh pPeajbHbIEC CUTYallMH HA A3bIKE FEOMETPHUH, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C UCTIOJIb30BAHUEM I'COMETPHUICCKUX MMOHATHUI U
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TEOpeM, amnmapara ainreOpbl, perarb NPakTHIeCKUe 3aauu, CBSI3aHHbBIE

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATUSA cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCThb, POCTPAHCTBO.
[Tonatue 00 AaKCMOMATHYECKOM TOCTPOCHHM CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSIMBIX B MPOCTPAHCTBE:  IMepeceKaroluecs,
MapajuieJIbHble W CKpelmuBamomuecs npsMbele. [lapamienbHOCTE OpsMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TapajUIebHBIE TMpsSMbIE B TMPOCTPAHCTBE,
MapaJJIEIBbHOCTh TPEX MPSAMBIX, NAPAIUICIBHOCTh MPSMOW U INIOCKOCTH. YTJIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasuieibHbIe IUTIOCKOCTH, CBOMCTBA
napajuieIbHbIX IIocKocTei. [Ipocteiimme mnpocTpaHCTBeHHBIE (UTYPHI Ha

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

7.3

[lepneHIUKYIAPHOCTh TPSIMOW M IUIOCKOCTH: MEPIEHIUKYISPHbIE MpSIMbIE B
MIPOCTPAHCTBE, MpSIMbIE MapajljiesibHble U NEPHEHAUKYISIPHbIE K IUIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpsIMOM M IUIOCKOCTH, TEopeMa O MpsSMOi
MEPIEeHIUKYIAPHON IIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEWHBI yrojl JBYCPaHHOIO  yIJja.
[lepnieHIUKYNAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO MJIOCKOCTH, PACCTOSHUE
OT IPSIMOH JI0 TUIOCKOCTH, MPOEKIUS PUTYphI HA TNIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEH: MpU3HAK MEPIEeHIUKYISIPHOCTU JBYX MIockocTei. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OI'paHHHUKa, OCHOBHBIC 3JICMCHTHBI MHOI'OI'PAaHHHKA, BBIIITYKIIBIC U
HEBBIITYKJIBIC MHOTOT'PaHHHUKH, pasBépTKa MHOT'OI'PAaHHUKA. HpI/ISMaZ N-yroabHas
npu3Ma, rpaiHud 1 OCHOBAHHA TIPU3MBI, IIpsAMad U HAKIIOHHAA IMPU3MBI, OoKOBas U
IHoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnezl, HpSIMOYTOJ'ILHHﬁ
Hapajuiejcnuiea u €ro CBOICTBA. HI/IpaMI/IIlaI N-yrojbHas NUpaMHUla, T'paHu U

OCHOBAaHUC MUpaMUbI, 0OOKOBas U MOJIHAS MOBCPXHOCTDL IMUPAMUIBI, IIPAaBUJIbHAA U
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yceuéHHas InupaMuaa. OJEeMEHTbl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOT'OTPaHHUKH: MOHATHE IPABUIBHOIO MHOTIOIPAHHMKA, IPABWIbHAS NpU3Ma U
IIpaBUJIbHAs IHpaMUJa, [PABUIIbHAS TPEYrojbHas IUpaMUAA W IPABUIIBHBIN
TeTpa’ap, KyO. [IpencraBneHwe O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/IH B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. DJEeMEHTEI CUMMCTPUHA B nmupamMuiax, napajjiejacnuicaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yribl. [lnomane
OOKOBOM TIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTU MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsMoi ipu3Mbl. [1nomaas 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH NPABWIBHOW IHpamMuIbl, TEOpeMa O IUIOLIAAH

yceu€HHol nupamupl. [lonarue 06 0o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tomo6npie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY  IUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MTOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuuapudeckas MOBEPXHOCTh, 00pa3yrollue IMIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHApUYECKOW moBepxHocTH. LlunmHap: ocHoBaHus u  OGokoBas

IIOBEPXHOCTD, o6pa3yfoma;1 H OChb, IIOaab OOKOBOH M MOJIHO IOBEPXHOCTHU

6.2

Konndeckass TOBEpPXHOCTh, OOpa3ylOIIME KOHUYECKON TIIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKO moBepxHOocTU. KoHyc: ocHOBaHMe U BepIlnHA, 00pa3yromias
U OChb, IUIOMAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:

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

6.3

Cdepa u map: neHtp, paauyc, AMaAMETp, MIIOLIAAb TOBEPXHOCTH chephl. Bzanmuoe

PAaCIOJIOKCHUC C(l)epbl " IIJIOCKOCTH, KacaTCIbHasd INJIOCKOCTb K C(bepe, iomanab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUs WU MHOI'OI'PpaHHUKOB. MHOFOFpaHHI/IK, OINMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAaHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIICHUA
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[Tousitne 06 06bEMe. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 0OBEME

6.6 NPSIMOYTOJIBHOTO Tapajuiesienunena u ciuenctBus u3 He€. OObEM IMIIMHApA,
koHyca. O0BEM mmapa u TIomaas chepbl
6.7 [TogoGuble Tema B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIOIIAIIMU
' MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenusa nmimHApa (MapauieIbHO M MEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHYca
' (mapanienbHOE OCHOBAHUIO U MPOXOASIEE YEPE3 BEPIINHY), CEUECHHUS LI1apa
Bexrop Ha miockoctu U B mpocTpaHcTBe. ClIO)KEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOK€EHHEe BEKTOpa Ha yuciio. Pa3noxeHne BeKTopa 1o TpéM HEKOMILIaHAPHBIM
' BektopaMm. IlpaBuiio mapamienenunena. Pemenune 3agad, CBSI3aHHBIX C
IIPUMEHEHHUEM NPAaBUJI JEHUCTBUN C BEKTOPAMHU
[IpsimoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BekToOpa.
6.10 [Ipocreiiiue 3amaun B KOOpAWHATaxX. YTosl MexAy BekTopamMu. CkanspHoe

IMPOU3BECACHUC BEKTOPOB. Brranciaenne YIJIOB MEXKAY MPAMBIMA U IIJIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METO IPU PELIEHUH T€OMETPUUECKHX 3a]1a4
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JTOKa3aTeNbCTB, ATOPUTMAMH PEIICHUS 3aJ1ad;
yMeHue (HopMynupoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOopMyITUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTHUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; IIPOBOJUTH NOKA3aTCIbHBIC PACCYXXIACHHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IIpaBUIIBHOCTH
pacCyXJI€HHl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMECTBO,
MTOJIMHOXKECTBO, OIEPaIllii HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIh30BATh
TEOPETHKO-MHO)KECTBEHHBIN ~ ammapar sl ONHCAaHUs  peajbHBIX
MIPOIIECCOB W SIBJICHUH W MPHU PEIICHUH 3ajad, B TOM YHUCIIE U3 JPYrHX
y4eOHBIX IPEMETOB; YMEHHUE OTIEPHPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, NMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
OIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHUH 3aJa4

VYmenune ONCpHUpOBATh MOHATHUAMU: HATYPAJIBHOC YHUCJIO, LEJIOC YHCIIO,
CTCIICHB C LICJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUOHAJIBbHBIM  IIOKa3aTcjiCM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
ITPOU3BOJIBHOT'O YHCJIA, OCTATOK II0 MOIAYJIH, PAaHOHAIIBHOC YHUCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3IMYHbIMHU TO3WUHOUOHHBIMH CHCTCMAaMH CYHCJICHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUYCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ CO

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX
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BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEA0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYEcKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IMpOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEIbHOCTH, B TOM UHCIE€ C IIOMOUIbIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUJIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3aUCH KOMILICKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs M ajredpanyeckas), yMETb
MIPOU3BOJIUThH apu(PMeTHYECKUe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJIUTh  TPUMEPbl  HMCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCEIl,
ONEepUpOBaTh TMOHATHUAMHU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpHIIbl, FCOMETPUUYECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbl; yMEHHE OIEpPUpPOBAThH
MOHATHSMH: TOXKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTD
ypaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; peuIaTh
ypaBHEHHUS, HEPABEHCTBA M CHCTEMbl C IapaMeTPOM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHHUsS MaTeMaTHUYECKUX

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

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIUU, MOHOTOHHOCTh
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaUMEHbIlIee 3HAUCHUS
GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIUM, TepBas U BTOpas MpousBogHas (yHKIuUWH,
reOMEeTpUYeCKUid U (PU3NUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; yMEHHE HaXOJIUTh AaCHUMIITOTHI Trpaduka
(YHKIIMHM; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHMUS,
YaCTHOTO U KOMMO3UINHU (PYHKIIHIA, HAXOIUTh YpaBHEHHE KacaTelbHOM
K TpaduKy QyHKIIMHU;, YMEHHE HAXOIUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUUH; yMEHUE HCHOJb30BaTh MPOU3BOJHYIO Ul MCCIEJOBAHUS
(GyHKIMHI, HaXOAUTh HAHOOJIBIINE U HAUMEHBIIINE 3HAYeHUS (PYHKIINN;

CTPOUTH l“pa(I)I/IKI/I MHOTOYJICHOB C HCIOJB30BAHUCM  allllapaTa
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MAaTeMaTUYECKOr0 aHAIN3a; IPUMEHSTh IIPOU3BOAHYIO JUIS HAXOKICHUS
HAaWJIydllero pPEIICHWs B IPUKIATHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX M (PU3NYECKHX 3aauax; HaXOAUTh IJIOMAIH U 0OBEMBI
¢Gury ¢ moMoubI0 WHTErpaja; IPUBOJUTH MPHUMEPHI MATEMATHIECKOTO

MOJIETTMPOBAHUS C IOMOILIBIO MU PEepeHInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs QYHKIMA, THHEWHas (YHKIWS, KBapaTHIHAS
¢byHkuus,  pandoHaimbHas ~— (QYHKOUS, ~ CTENEHHas  (yHKOuS,
TpUrOHOMETpUUecKne (YHKIUU, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIMM, TMOKa3aTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTH TpadUKU U3YyYEHHBIX (PYHKIMH, BBIIIOJIHATH NMPeoOpa3oBaHus
rpadukoB GYHKINHA, UCTIONb30BaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
Y 3aBUCHUMOCTEH, NP PEIICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3aJad M3 pealbHOM >KM3HH; BBIpaXKaTh (hopMysiaMU 3aBHCHUMOCTH
MEeXAy BEeJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadUKu PyHKIUN I
pelIeHns ypaBHEHH, HEPaBEHCTB U 3a/1a4 C MapamMeTpaMu; n300paxkarh
Ha KOOPJIMHATHOM TIUIOCKOCTH MHOXECTBA PpEUICHHN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 3a/laydl Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, OJIM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a]]a4d U3 00JIaCTH YIPABJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJyYEHHOE PEIIeHHE U
OIICHUBATh MPABAOINOJI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
pealibHbIE CUTYallud Ha S3bIKE MATEMAaTHKH;, COCTaBJISITh BbIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENIM C HCIOJIb30BAHUEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omepupoBaTh IOHATUSMHU: CpelHee apu(MeTHdecKoe,
Me/uaHa, HauOoJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHWCJIOBOrO HaOOpa; yMEHHE MW3BIIEKATh,
UHTEPNpPeTHPOBaTh MH(OpMAIMIO, NPEACTAaBICHHYI0 B TaOIUIAX, Ha
nuarpammax, rpagukax, OTpakarollyl CBOWCTBA peabHBIX MTPOIECCOB
W SBICHUH; NPEACTaBIATh HH(GOPMAIMIO C MOMOIIBIO TabiIHIl U

AuarpaMmMm; HUCCICAOBATb CTATUCTUYCCKHUEC HaHHBIC, B TOM YHCJIIC C
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NpUMEHEHHEM Tpa@HUuecKMX METOJOB M DJICKTPOHHBIX CPEICTB;
rpaguyecku HUCCIEI0BAaTh COBMECTHbIC HAOIIONCHHUS C MHMOMOUIBIO

JarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHHe OomnepupoBaTh MNOHATHAMU: CIIyH4alHBIA OIBIT MU CIIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIY4allHOTO COOBITUS; YMEHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSThH
(bopMyIBI CIOXKEHHS M YMHOKEHHS BEPOSTHOCTEH, (PopMyny MOITHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTB U
(hopMyIbl; OIIEHMBATh BEPOSITHOCTH pEabHBIX COOBITUH; YyMEHHE
ONIEPUPOBATh MOHATHAMU: CIlydallHas BEJIWYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEMN, MAaTEMAaTUYECKOE OKUJAaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (DYHKIUU pacHpelesieHus |
IJIOTHOCTH  PAaBHOMEPHOTO,  IOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHWE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a/1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHUM; YyMEHHE
IPUBOAUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJBIIMX 4YHCET B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHE OIEpHpOBATh
MOHATUAMM: COYETaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHH, YHUCIIO
nepecTaHoBoK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PELICHMs 3a/ay; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHM; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MNOHATUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIia, IUIOCKUHA Yrod,
JIBYTPAHHBINA yroJl, TPEXTPAaHHBIM Yroj, CKPEIIUBAIOLIUECS MpsMBbIE,
napajuieTbHOCTh U NMEPIEeHIUKYISIPHOCTD NMPSAMBIX U TIIOCKOCTEH, Yro
MEXIy MPSMBIMH, YTOJl MEXKIY NPSIMOU U IJIOCKOCTBIO, YIOJl MEXIY
IUTIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSIMU;, YMEHUE HCIOJIb30BaTh
OpyU pelIeHUH 3a/ad H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OIEHUBATh pa3Mepbl 00bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENIU C TMOMOIIbI0 I€OMETPUUYECKUX NOHATUN U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH MPAKTUYCCKUC 3a]a9n
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10

YMeHue onepupoBaTh NOHATHAMHU: IUIONMAAb GUTYPbI, 00BEM (QHUTYPHI,
MHOTOT'PaHHUK, TPABUIIHHBII MHOTOT'PaHHHK, CEUCHHE MHOTOTpaHHHKA,
KyO, mapajienenunesn, npusMa, nupamuaa, (Gurypa m MOBEPXHOCTh
BpAIlleHUs, IINHIP, KOHYC, Imap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTH MUPaMUMbI, TIPU3MBI, KOHYCa, IHIHHIpPA, 00BEM KyOa,
PSMOYTOJIBHOTO TapajuIeenuIie/ia, MIPaMUuIbl, IPU3MbI, [UIHHIPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHUS KOHYCa ¥ LWIMHIPA,
HapajulelbHble OCH WM OCHOBAaHHMIO, CEUEHHME IIapa, IIOCKOCTb,
Kacaromiascsi cdepbl, NWIMHAPA, KOHyca; yMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHUKA, H300pakaTh MHOTOTPaHHUKH, (PUTYpPHI U TIOBEPXHOCTH
BpallleHUs, WX CEYCHHUS, B TOM YHCIE C TIOMOIIBIO DJIEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSITh CBOWCTBA T'E€OMETPUYECKHUX QHTYD,
CaMOCTOSTENIEHO (HOPMYITHPOBATH OTPEICICHUST H3y9aeMbIX (QUTYP,
BBIIBUTATh THUIOTE3Bl O CBOMCTBAX W NPU3HAKAX T'€OMETPHUYECKHX
¢buryp, 0OOCHOBBIBATh WJIM OTPOBEPTaTh HX; YMEHHE MPOBOJIUTH
kinaccupukamuio (GUTYp TO pa3IMYHBIM IPU3HAKaM, BBITIOJHATH

HGO6XOI[I/IMBIC AOIIOJTHUTEIBbHBIC ITIOCTPOCHUSA

11

YMeHHne omnepupoBaTh TMOHATHUSMH: JIBIKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOMO0MS, TMOJAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIC U TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTypE; UCIOJIh30BATh FCOMETPUICCKUE OTHOIICHHUS
NpU PEIICHUH 3aJ]la4; HaXOJUTh T'€OMETPUYCCKUE BEIMYUHBI (JUIHHA,
yroJi, IUIOMAab, 00BEM) MpH pelIeHHH 3a/a4 W3 JPYTUX Y4eOHBIX
NPEMETOB U U3 PEabHOM KU3HH; YMECHHE BBIYUCIISITH TEOMETPUICCKUE
BEJIMYMHBI (IUIMHA, YroJI, TUIOMIAAb, 00BEM, IUIOIMIAAb MOBEPXHOCTH),
UCIIOJIb3Ysl W3YyueHHbIE (OPMYIIBI U METOJbl, B TOM YHCJIE: IUIOIIA/Ib
MIOBEPXHOCTH IMUPAMU/JIBI, IPH3MBI, KOHYCA, IWINH/IPA, IUIOIAIb CHEpPHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJUIeICuIe/a, THPAMUIBI, TPU3MBI,
MWIMHApA, KOHyca, IIapa; yMEHHWE HAXOJWUTh OTHOIIEHHE O0BEMOB

HOJOOHBIX GuUryp

12

YMmenue ONICprUpoOBaTH IIOHATHUAMU: MpsAMOYTOJIbHAA cucreMma
KOOpAUHAT, BEKTOP, KOOPAUHATHI TOUYKHU, KOOPANHATHEI BEKTOpA, CyMMa
BCKTOPOB, MPONU3BCACHUC BCKTOpPA HA YUCIIO, PA3JIOKCHHUE BEKTOPA 10

0asucy, CKaJsIpHOE NPOHU3BEICHHE, BEKTOPHOE IIPOM3BEACHHE, YTOil
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MEXJY  BEKTOpaMH; YMEHHME  HCIOJIb30BAThb  BEKTOPHBIM U
KOOPJMHATHBIM METOJ Il PEIIEHUS F€OMETPUUYECKHUX 3aJad M 3a1ad

JPYruX y4eOHBIX MPEIMETOB

13

YMeHne BBIOMpATh MOIXOMAUIMA METOA ISl pEIIeHUs 3aaauu;
IIOHUMAHHE 3HAYMMOCTH MATEMAaTHMKW B H3YYEHUH IIPUPOJHBIX H
OOLIIECTBEHHBIX IPOLECCOB M SBJICHUM; yMEHHME pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEPBl MAaTE€MATUYECKUX OTKPBITUA POCCHMCKOM W  MHPOBOM

MAaTeMaTH4E€CKON HAyKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypaneHble u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
1o Panmonanenapie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlefcTBus ¢ apupmMeTH4ecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbiM TokazareraeM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNIeM.
. CBolicTBa CTEIEHU
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
JlefictBuTenbHble 4ucIa. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYIJICHUS, IPUKU]IKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTellb MaTPHIIBI
3 OyHKIMH U TpaduKH
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Oynkius, crnocoObl 3aganus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHkumu.
3 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanGonpliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (yHKIMS C HAaTypajdbHBIM M IIETBIM TOKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTorsl TrpadukoB (QyHkuuid. CoiicTBa (yHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanmsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKcTpeMyMbl. HaxosxieHne HanboIbIero U HaMMEHBIIETO 3HAaYeHUST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI

34




7.5

Koopaunats! 1 BEKTOpBI
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