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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBAHWH, NPEABABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMeTpHuM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJIbTaTOB OOyUYEHHsS T€OMETPUH B HANpPABICHUH JIMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOXKIACHUH T€OMETPUUECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKON HAyKOH SBICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YUAIIUXCS, &
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX AEATENBHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaNIbHOTO ObiTHS, (opma
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbIe BUJIbI YUEOHOUN U TPYI0BOM AEATEILHOCTH, SIBISETCS
OTHUM "3 TPO(EeCcCCHOHATFHO BAXHBIX KAadeCTB, IMOITOMY aKTyaJbHa 3ajada



GopMupoBaHusi |y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESTEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, cHeuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOIO  MpOJOJDKEHUs  oOpa3oBaHUsA IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reomMeTpur Ha 0a30BOM YpOBHE TNpe/lHa3HauY€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaroniyecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh U3yYUTh FEOMETPUIO Oosiee riy0oKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOU 1eATeTbHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHeIMH 3aadyaMu  OCBOEGHMS  Kypca
«I"'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sBISrOTCSA:

« (QopMHUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

« (QopMupoBaHHUE NMPEACTABICHUS O MHOTOTPAHHUKAX U TeJaX BpallleHUs Kak
0 BaXXHEMIINX MaTeMaTHYECKUX MOJEINSAX, MMO3BOJSIOUIMX ONUCHIBATh U
U3y4aTh pPa3HbIE SBICHUS OKPY’KAIOLIET0 MHUPA;

« (QopMmMupOoBaHHE YyMEHHUS pacloO3HaBaTb Ha YepTekax, MOJEISIX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

« OBJIQJICHHE METOJAaMM PEUIeHMs 3a]au Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

« (QopMUpOBaHHE YMEHHS ONEPUPOBaTH OCHOBHBIMH IOHATUSIMH O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIAJICHUE  AJTOPUTMAMU  pELIEHUS  OCHOBHBIX  THUIOB  3aJ1ad;
dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKUX 3ajad U 3a1ad ¢
PAKTUYECKUM COJIEPKAHUEM;

¢ Ppa3BHUTHE UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaromumxcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIEAOBATENbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;

« (opmHpoBaHUE (PYHKINOHAIBHONW IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHHU:
YMEHHE PacliO3HaBATh MPOSIBJICHUS TEOMETPUUECKUX MMOHATHIA, 0OBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KM3HEHHBIX CUTYyallUsX M MPU U3YYECHHH



ApPYTHX  Y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEpHOCTEH, (HOPMYIUPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
TCOMETPUYCCKUE MOJCIH, TPUMEHATh OCBOCHHBIH T€OMETPUUYCCKUN
anmapat = aJiga = pelieHus NIPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH M OIIEHUBAThH IMOTYUYEHHBIC PE3YyIbTaThlI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBIISIETCS BKJIIOYEHHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HMHTYUTUBHOTO
MO3HAHUS, U OMNPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTCKAaHWE WHTYUTUBHBIX MTPOIIECCOB, MOTUBHPYET K JAIbHCHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPaKTUYECKON AesATEeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUM Y
y4YalIuxcs B Kypce CTepeoOMETPUM TPOBOIUTCS 3a CUET pellIeHuUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B M 3ajay Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HAIJIAIHOCTh, a
OTIepUpPOBaHUE 00PA30M — B YCJIOBUSX OTBJICUCHHS OT HATrJISITHOCTHU, MBICJICHHOTO
U3MEHEHHSI €T0 UCXOAHOTO COJEPIKaHMUS.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukmn», «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHHIM
pacmnpenensieTcss He TOJIBKO MO COAepKaTeIbHBIM JIUHUSAM, HO U 110 T0J1aM 00y4eHUS
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeill mporpamMMmbl, pacnpeneiéHHbIM 10 TrojaaM oOydeHus,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATUSAMHU W HaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATEHHO U MOCTYMATEIBHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YydYaroImMUXCs, PACIIUpssi U
yrayonsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydenus - 102 yueOHbIX yaca.
COAEPKXAHHUE YYEBHOT' O KYPCA

10 KVIACC

HpHMLIe H IVIOCKOCTH B MIPOCTPAHCTBE



OCHOBHBIE  TIOHATUS  CTEpEOMETpUU. Touka, mpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
MapajyieIbHbIE YW CKpelIuBaromuecss mnpsMble. l[lapamienbHOCTs NOpSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TMApAJUICIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MAPAJIIENBHOCTh TPEX MPAMBIX; NAPAIUICIBHOCTh MPSIMOU U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXKAY NpsIMbIMU B MPOCTPAHCTRBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajlieIbHbIE MIIOCKOCTH; CBOMCTBA NMAapAJIIIETbHBIX
miockocTeit. [IpocTelinne mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
Ky0, mapaJuieenuIie ], MOCTPOSHNUE CEUCHUM.

[TeprieHAUKYJISIPHOCTH MPSAMOMN U IJIOCKOCTU: NEPINECHAUKYJIAPHBIE NPSIMbIC B
POCTPAHCTBE, NPSIMbIE MApAJUICIbHBIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPNEHAUKYISIPHOCTA NPSIMOM M TUJIOCKOCTH, TEOpeMa O MpsiMOu
NEPHNECHANKYISIPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE: Yrojd MEXIAY MPSAMON U
IJIOCKOCTBIO;  JABYIPAHHBIA  YroJi, JIMHEWHBIM yroia JABYIpaHHOrO  yria.
[TeprieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO0 MJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM JI0 TUIOCKOCTH, TTPOCKIIUSI PUTYPBI HA TNIOCKOCTh. [lepreHIuKyIspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHAUKYJIIPHOCTH ABYX ILIOCKOCTEH. TeopeMa O Tpéx
NEPIICHIUKYJISpaX.

MHoOrorpaHHuKu

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBINYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: nN-yrosibHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsMasi U HAKIOHHAS MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesenunes u ero corcrsa. [Iupamupa: N-yronpHas nupamuzia, I'paHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIbL; IPABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKH: MOHSATHE NPABWIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS IpU3Ma U
MpaBWIbHAS THUpPaMUIA; NpaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexas’ap u ukocasap. CeueHus npu3Mbl U TUPaAMUIBI.

CummMmeTrpusi B IMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM,
MJIOCKOCTHU. DJIE€MEHTHI CHMMETPHUH B MUPAMKIAX, Mapaljieenuneax, NpaBUIbHbIX
MHOTOI'PaHHHUKAX.

Breruncienne 9M€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, JauaroHaid, YIJIbIL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IJI0111a/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOM mpu3mbl. [Lnomans
OOKOBOI TMOBEPXHOCTH U TIOBEPXHOCTH MPABUIBHOW MHUPaMUIbI, Teopema o
miomaan yceu€éunon nupamuasl. [lonstue 06 06béme. OO0BEM mUpaMuibl, TPU3MBI.



[TogoOuble Tena B mpocTtpaHcTBe. (COOTHOIICHUS MEXIAY IUIOHIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MTOBEPXHOCT, obOpazyrorniue LUAJTUH IPUYECKOM
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OoKOBasi TMOBEPXHOCTh, OOpa3zyromias W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yrolias
U OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue
U BBICOTA; OCHOBAHUS ¥ OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETP; IJIOMAL MOBEPXHOCTH C(HEpHI.
B3aumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
10 b cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MMIIMHApA U KOHYCA.

KoMOunHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIHI
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOWCTBA 00bEMOB Tesl. Teopema 06 00BEME
NpsIMOYTOJILHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus nwmHApa (MapajiebHO U MEPICHAUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOE OCHOBAHUIO M MPOXOSIIEe Yepe3 BEPIINHY), CEUSHHUSI 1Iapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha yucio. PaznoxkeHue BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemenue 3agad, CBA3AHHBIX C
IPUMEHEHUEM TMpaBUI JACUCTBUUA € BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalpHOE MPOU3BEIAEHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMHA U IJIOCKOCTSMH. KoOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a7aY.

INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTPaMMbl y4EeOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEICTABICHHEM O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYD, SIBICHUH,
MpoIeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUNUCKONW MAaTEMAaTHUYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIKEHHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HaHUEM JTIYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a71a4, PEIICHUH, PACCYKIEHUHN; BOCTIPUUMYUBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3juyHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 370pOBOro U 06e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryisipHas Gu3nYecKasi aKTHBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
paznuuHbM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpPIIATh OCO3HAHHBIA BHIOOP
Oynymeld mpodeccnrn W pPeaTn30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U
CaMOOOpa30BAaHUIO HA MPOTSKEHUM BCEW >XKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTHYeCKON HAIPaBICHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATIbHO-3KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIUATIBLHOMN



Cpelbl, OCO3HaHMEM TJ00aJBbHOTO XapakTepa SKOJOTMYECKUX MpodiieM;
OpHEHTAllE HA NPUMECHEHUE MATEMATHYECKUX 3HAHUW JJIs pPELICHUS 3a7ay B
00J1acTU OKPY’KArOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJIEACTBUU UL OKPYKAIOLIEH CPEBI.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPaKTHKW, TOHUMaHHUEM
MaTeMaTH4YeCKONM HayKu Kak cepbl YeTOBEYECKOW NESITeIILHOCTH, ATaloB €&
pa3BUTUS M 3HAYUMOCTH JJIsl PaA3BUTHUS LMBUJIM3ALMHM; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTEMAaTHYECKOW KyJIbTYpOM Kak CpEACTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMY, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenvuvle  Oelicmeusi, — 0becneyuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 o0bydaruuxca (oceoenue
Memo008  NO3HAHUSL — OKpYJCarnoujeco  Mupa,  npuMeHeHue  J10SUYECKUX,

UCce008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHUECKUX
O0OBEKTOB, TMOHSATUH, OTHOMICHUH MEXAY MOHATUAMH;, (OPMYIHPOBATH
OTpEJeNICHNs]  MOHSATUN; yCTAHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
KJ1acCu(pUKAIIMU, OCHOBAHUS Ui OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOJAMMOTO aHAJIN34;

e BOCIpPUHHMMATH, (POPMYIHPOBATH U  MPEOOPA30BBHIBATH  CYKICHUS:
yYTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE H OOIIueE;
YCIIOBHBIE;

e BBIIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3M U
npotuBopeunss B (aKTaxX, AaHHBIX, HAONIOMCHHUSIX W YTBEPKICHHSIX;
npenaaratb KpUTEPUH TS BHISBICHUS 3aKOHOMEPHOCTEH U POTUBOPEUNI;

e JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JECIYKTUBHBIX WU
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKITIOUEHUH TI0 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKIECHUN (MIPSIMBbIE U OT MPOTHUBHOTO), BHICTPAMBAThH apTyMEHTAITHIO,
MPUBOJIUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh CMOCO0 pelleHus y4yeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN HKCHEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHYECKOTOo
0o0BbEKTa, SIBICHMS, NPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, POIIECCaAMU;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBaHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaK¥Ke BBIJIBUTaTh
IPEINOJIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATH JeQUITUTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;
BBIOMpaTh  WHQOpPMAIMIO W3  HMCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;
CTPYKTYpUPOBaTh MHPOPMAITUIO, TIPEJCTABIATh €€ B pasIuIHbIX (popmax,
WJUTFOCTPUPOBATH TPpaUUCCKH;
OILICHUBATh HaIEKHOCTD uHpOpMAIUU o CaMOCTOSITEITLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

choOpMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.
Oo0menue:

BOCIIPUHHUMATH U (DOPMYTHUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSIMH
U [IeTSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS MO XOIY PEIICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0Ji€¢ O0CYXEHUS 3aJ]aBaTh BOMPOCHI 10 CYHIECTBY 00CYKIa€MON TEMBbI,
IpoOJIEMBI, perraeMoi 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pELICHUS; COMOCTABIIATH CBOM CYXICHUS C CYXICHUAMU JPYIUX
YYaCTHUKOB JAHaliora, OOHapy»XMBaTh pa3linuue U CXOJCTBO MO3UIUU; B
KOppEeKTHOU popMe popMyIupoBaTh PA3HOTIIACHS, CBOM BO3PAXKECHHUS;



e TNPEICTaBIATH  pe3ydbTaThl  pELIEHUs  3aJaud,  SKCIEPHUMEHTA,
HCCJIEeI0BAHUS, IPOEKTA; CAMOCTOSATEIBHO BEIOUPATh (POpMAT BBICTYIIIICHUS
¢ YY€TOM 3ajau MPE3eHTALUN U OCOOEHHOCTEN ayAUTOpHUH.

CorpyaHu4ectBo:

+ TOHUMAaTh U UCTIOIBH30BATH MPEUMYIIIECTBA KOMaHAHON U WHANBHIYyabHON
paboThl MpU pemIeHHH YYEeOHBIX 3a/Jay; MPUHUMATH IIeb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh  OPraHMU3alMI0 COBMECTHOW  paboThl,
pacupenensaTh BHABI pabOT, IOTOBApUBATHCSA, OOCYXIaThb MpoLEcC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

e Y4YacTBOBAaTh B IPYyMIoOBbIX (GopMax padboThl (00CYKaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATH CBOU JICHCTBUS C IPYTUMHU YICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro0 BKJaJa B OOWMH MPOAYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBUSI.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranusanus:

e COCTaBIIATH ILJIaH, AITOPUTM PEIICHUS 3aJ]a4H, BHIOUPATh CIIOCO0 pereHus
C YYETOM MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU
uHopMaIuu.

CaMOKOHTPOJIb:

e BJIAJETh HABBIKAMHM T[I03HABATENIBHOM pEeQIIEKCMU KaK OCO3HAHUSA
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U Pe3ysibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

e TPEIBUIIETH TPYIAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3aa49H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
JaHHBIX, HAlICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHMBATh COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBUSIM, OOBICHITH
OPUYUHBL JOCTH)KEHUS. WIM HEJOCTHKEHUS PE3ylbTaTOB JAEATEIbHOCTH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBaTh MOHATUAMU: TOUKA, MIPSAMas, INIOCKOCTb.
[IprMeHATP aKCHOMBI CTEPEOMETPUM W CIICICTBUA W3 HHUX NPU PELICHUU
r€OMETPUYECKUX 3aa4.



OmneprpoBaTh MOHATUSAMU: MAPAIUICTBHOCTD M MEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudummpoBats B3aMMHOE pACHOJOKEHHE TPSMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYTPAaHHBIA YTOJI, TPaHU JABYTPAHHOTO YT,
peOpo NIBYrpaHHOTO yTIiia; JHMHEWHBIM Yrojl ABYTPAaHHOTO yIJa; TpaaycHas mepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPAaHHUK, AJIEMEHTHI MHOTOTPAaHHUKA, IPABUIBLHBI MHOTOTPDAHHHK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (IUpaMHa; TPU3MA,
NpsIMOYTOJIbHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBaTh ~ MHOTOTPaHHUKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KkiIaccu@uKany  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHHUKH; MPaBUIBHEIC
MHOTOTPaHHUKH, MPSIMbIC U HAKJIOHHBIC TTPU3MBI, TAPAJIJICIICITUTICIB ).

OneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHUH, UCIIOJIb3Ysl METO/T CJICIOB.

CTpouTh ceyeHHWs] MHOTOTPAaHHHKOB METOJIOM  CJICJIOB,  BBHITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEeKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (pHUTYp: BUI
CBepXy, COOKY, CHU3Y.

Pemate 3aaun Ha HaAXOXKJICHUE TEOMETPUUECKUX BEJIIMYHH 10 00pa3laM WiIH
aTOpUTMaM, MpPHUMEHSS M3BECTHbIE aHAJIMTUYECKHE METOAbl TPH pelIeHUH
CTaHIAPTHBIX MAaTEeMAaTUYECKUX 3a/1a4 Ha BBHIUMCIIEHUE PACCTOSHUM MEXKIy TBYMSI
TOYKaMH, OT TOYKHM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMHUCS MIPSIMBIMHU.

Pemate 3a7aun Ha HAXOKJICHUE TEOMETPUUYECKUX BEJIIMYHH M0 00pa3laM WiIH
aTOpUTMaM, TPHUMEHSS W3BECTHHIC aHAJIMTUYECKHE METOAbl IPH PEIICHUH
CTaHIAPTHBIX MAaTEeMaTHYECKHUX 3aJad Ha BBIYHCICHHE YIIIOB  MEXIY
CKpEILIMBAIOLUIUMUCS OPSIMBIMH, MEXIy TMPsAIMOM U IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U IJIOLIAAN MTOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
NUpaMUIa) C IpPUMEHEHUEM (POPMYIT; BEIYUCISTh COOTHOLICHHS MEX Ty TUIOIAIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOI'PAaHHUKOB.

OmnepupoBaTh MOHATHSAMH: CHUMMETpPUS B TMPOCTPAHCTBE; IEHTP, OCb H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPIPETHPOBATH HHPOPMAILUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPECTaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[TpumeHATh reomMeTprueckue GakThl A PEIICHUS] CTEPEOMETPUUYECKUX 3aad,
MPEINOJIaraoIInX HECKOIBKO IAaroB PEIIeHHs, €CIH YCIOBUS MPUMEHEHHS 3a/1aHbI
B SIBHOU hopme.



IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauThs HpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PacIO3HABATh IPOSBICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEajbHbIC
CUTyallUd W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IOUCKA PELICHUS
MareMaTuyecku CcHOpMyIUpPOBAHHOW MpoOJIEeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUM Ha $A3bIKE TI'E€OMETPHUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrnapaTa aireopbl; pemarb
IIPAKTUYECKUE 3a7]a4H, CBA3AHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIIMUUH.

11 KVIACC

OnepupoBaTh MOHATHSAMH: IWIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IIWIHHIPUICCKOHN MTOBEPXHOCTH; IUIUHAP; KOHUYECKas IOBEPXHOCTh, 00pa3yroIIHe
KOHUYECKOM MTOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBathk Tena BpameHus (UIMHIP, KOHYC, cdhepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TEJT BPAIICHUS.

KnaccuduimpoBath B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOIrO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucnate  00BEMBI M IUIOIIAAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U ONMHCaHHBIN
okoJ1o cdepsl; chepa, BiMCaHHAS B MHOTOTPAaHHUK WJTU TEJIO BPAIICHHUS.

BbIYUCHSATh COOTHOIICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH M 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate m3ydaemble (PUTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOIPETHPOBATH H MPeoOpa3oBbIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (DUTypax, MPEACTABICHHYIO HA YepTeXaxX |
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BeIMONHATS  JCHCTBUS  CIIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATs TPaBUIIO TTApAIUICICTTUIIEAA.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTOJ MEXIY



BEKTOpaMHU, CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM cCTEME KOOPAUHAT.

[TpumensTs reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a]1aY,
MPEANOoIaralonX HECKOJIbKO IaroB PEIIeHUs, €CJIA YCIOBUS MPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

PemaTte mpocTeiinine reoMeTpuuecKue 3ajladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA.

Pemate 3agauM Ha J/10Ka3aTEIbCTBO MATEMATHMYECKUX OTHOUICHUH H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pa3liaM WM airOPUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI MIPU PEIICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a/1ay.

[IpumensaTh  mpocTeillliie MpOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAUTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TOJIyYeHHbIE 3HAHUS HA IPaKTHKE: aHAJIM3UPOBATh peajbHbIE
CUTyalldM W TPUMEHSATh M3y4YCHHbIE IOHATUS B IPOLIECCE IOMCKA PELICHMS
MaTeMaTU4eCKd CQOPMYJIUMPOBAHHOM MpOOJEMBI, MOJECIUPOBATH pPEATbHBIC
CUTyalldM Ha $3bIKE TEOMETPHUM, MHCCIENI0BaTh IOCTPOECHHBIE MOJEIHU C
UCMOJIb30BaHUEM I€OMETPUUECKUX OHATUH U TEOpeM, ammapara aiareopsl; peuarb
NpaKTUYECKUE 3aJ]aui, CBA3aHHbIE C HAX0XKJICHUEM I'€OMETPUYECKUX BETUUHH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

DJIeKTPOHHBI
e (undposbie)
Ne | HammeHoBaHme KoaunuecrBo yacos o0pa3oBareib
n/ | pa3zeiioB U TeM HbIe pecypchl
n NPOrpaMMmblI

Bcer | KouTpoabn [pakTHyeck
0 ble padoThI e padoThbl

Bsenenue B
CTEPEOMETPHUIO

[IpsimMble u
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenpHOCTD
HPSIMBIX U
IIJIOCKOCTEMN

12 1




[lepnenukynspH
OCTb IPSIMBIX U 12
IIJIOCKOCTER

Yrael Mexay
MPSIMBIMU U 10 1
TUIOCKOCTSIMU

MHororpanHuku 11 1

OO0BEMBL
MHOTOTPaHHUKOB

IToBTOpEHME:
CCUCHUA,
paccrosiHus U

YTJIbI

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

11 KJIACC

Ne
n/

HanMeHoBaHn
KoanuyecTBo 4acos
€ pa3/esioB U

TEM

JJIeKTPOHHbIE
(un¢posrbie)
oOpa3oBaTeJibH
ble pecypchl

NPOrpaMmsblI
Bcer KonTpoabHbl

0 e padoThbI

IIpakTuyecku
e padoThI

Tena Bpamenus 12

O0BEMEBI TEN 5 1

Bexkrtopsl u
KOOP/JMHATHI B 10 1
MPOCTPAHCTBE

IToBTOpEHME,
0000111eHHE,
CHCTEMaTHU3allH
s1 3BHAaHUM

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

34 3

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC




Tema ypoka

KoaudecTBO 4acoB

Jara
H3Y4YeH
us

DJIEeKTPOHH
ble
uudposeie
o0pa3oBare
JIbHbIE

pecypchbl

KonTpoa
bHbIE
padoTbI

Bce
ro

IIpakTuye
CKHe
padoThI

OcHoBHbIE
TTOHATHS
CTePEOMETPUH:
TOYKa, IIpsMas,
TJIOCKOCTD,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHUs
Ha PUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
napayuiebHbIX
MIPSIMBIX
(oTpe3koB),
CepeIHbI
oTpe3ka

04.09.2

023

IlonsTHs:
MepECEKar0IINe
¢S IIIOCKOCTH,
MepECEKAOIINe
cs TIpsAIMast U
IUIOCKOCTh

07.09.2

023

IlonsaTus:
MepeceKaronme
¢Sl TNIOCKOCTH,
IEepECEKAroIINE
cs npsimas u
MJI0CKOCTh

11.09.2

023

3HaKOMCTBO C
MHOTOTpaHHUK
aMmu,
n3o00pakeHue
MHOTOTpaHHUK
OB Ha

14.09.2

023




pUCYHKaX, Ha
IIPOEKIIMOHHBIX
yeprexax

HaganpHusie
CBEJICHUS O
KyOe u
UpaMu/ie, uxX
pa3BEPTKU U
MOJICIIH.
CeuecHus
MHOTOTPaHHUK
OB

18.09.2
023

Haganpueie
CBEJICHUS O
KyOe u
MUpaMuU/Ie, uX
pa3BEPTKU U
MOJICIIH.
CeueHus
MHOTOTPaHHUK
OB

21.09.2
023

ITousatue 06
AKCHOMAaTHYECK
OM TTOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH
U CJIEJICTBUS U3
HHX

25.09.2
023

Ilousarue 06
AKCHOMAaTHYECK
OM TMOCTPOCHUH
CTEPEOMETPHUH:
AKCHOMBI
CTePEOMETPUH
U CIIEICTBUS U3
HHX

28.09.2
023

ITousarue 06
AKCHOMAaTHYECK
OM TMOCTPOCHHUH
CTEPEOMETPUH:
AKCHOMBI
CTepEOMETPUHU
U CIIEJICTBUS U3
HUX

02.10.2
023




10

IMousarue 06
AKCHOMAaTHYECK
OM MOCTPOCHHUHU
CTePCOMETPHH:
AKCHOMBI
CTepEOMETPUHU
U CIIEICTBUS U3
HHUX

05.10.2
023

11

Bzanmnuoe
pacIoJIOKEHNE
prIMI)IX B
MPOCTPAHCTBE:
MEePECEKAIOIINE
co,
napasieabHbIe
nu
CKpEILMBAIOIIN
€cst IPSIMBIE

09.10.2
023

12

[TapamensHOC
Th MPSMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
rapajuieJIbHbIe
MpsIMbIE B
MIPOCTPAHCTBE;
MapajuieaIbHOCT
b TPEX MPSAMBIX

12.10.2
023

13

[TapannensHOC
Tb MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
ITapannensHOC
Th IPAMOM U
IIJIOCKOCTH

16.10.2
023

14

Vsl ¢
COHaIpaBJICHH
BIMU
CTOPOHAMHU

19.10.2
023

15

Yron mexnay
MPSIMBIMU B
MPOCTPAHCTBE

23.10.2
023

16

Yron mexnay
MPSIMBIMU B
MPOCTPAHCTBE

26.10.2
023




[TapanmnensHOC
Th IIJIOCKOCTEH:

17 napaJuiesbHbIe 09.11.2
MJIOCKOCTH 023
CaoiicTBa

18 napajuIebHbIX 13.11.2
TUIOCKOCTEH 023
[Ipocreimme
MIPOCTPAHCTBEH
Hble QUTypBI

19 Ha TUTIOCKOCTH: 16.11.2
TeTpa’p, KyoO, 023
napajuiesienune
pi

oo | Hocrpoerme 20.11.2
CeUeHUH 023

g1 | Hoctpoere 23.11.2
CeUeHUH 023
KonTposbHas
pabora 1o Teme
"IIpsimbie u

99 IJIOCKOCTH B 97112
MIPOCTPaAHCTBE. 023
[TapannensHOC
Th NPSIMBIX U
Iockocteit"”

[Tepnenaukysms
PHOCTB MPSIMO

23 Y TUIOCKOCTH: 30.11.2
MePIEeHIUKYIIS 023
pHBIE MIPSIMBIC B
MIPOCTPAHCTBE
IIpsimbie
napasieNnbHbIe

24 | " 04.12.2
MePIEeHIUKYIIS 023
pHBIE K
MJI0CKOCTH
IIpsimble

25 napajuieNbHbIe 07.12.2
N 023

NCPpICHAUKYIIA




pHBIE K
IJIOCKOCTU

26

IIpu3nax
NEPIEHIUKYJIS
PHOCTH IIPSIMOM
U IJIOCKOCTH

11.12.2
023

27

[Ipu3nak
NEePIEHIUKYJIS
PHOCTH IIPSIMOMU
U IJIOCKOCTH

14.12.2
023

28

Teopema o
psAIMOM
MEePIEeHIUKYIIS
pHOI
IJIOCKOCTH

18.12.2
023

29

Teopema o
psAIMOM
MEePIEeHIUKYIIS
pHOI
IJIOCKOCTH

21.12.2
023

30

Teopema o
NpAMOM
MIEePIEeHIUKYIIS
pHOU
MJI0CKOCTH

25.12.2
023

31

[Tepnenaukysns
pu
HAaKJIOHHBIE!
paccTosiHue oT
TOYKHU JI0
IIJIOCKOCTH,
paccTosiHue OT
psIMOU 10
IIJIOCKOCTH

28.12.2
023

32

[lepnenaukymns
pu
HaKJIOHHLIE:
paccTostHue OT
TOYKH JI0
MJIOCKOCTH,
paccTostHue OT
MIPSIMOM 110
IIOCKOCTH

11.01.2
024




33

[IepnieHquKyms
pu
HAaKJIOHHBIE!
paccTosHHE OT
TOYKHU 110
IIJIOCKOCTH,
paccTosHUE OT
HpsIMOM 110
IJI0CKOCTH

15.01.2
024

34

[Tepnengukyns
pu
HAaKJIOHHBIE!
paccTosiHUE OT
TOYKH JI0
IIJI0CKOCTH,
paccTosHUE OT
MPSIMOM 110
IIJIOCKOCTH

18.01.2
024

35

Vriue B
MPOCTPAHCTBE:
YTOJI MEXIY
NpAMOU 1
IUIOCKOCTBIO

22.01.2
024

36

JIByrpaHHbIi
yrod,
JIMHEWHBIN

yroJu
JIBYTPAHHOTO

yria

25.01.2
024

37

JByrpaHHbIi
yrod,
JINHEWHBIN

yroi
JIBYTPaHHOT'O

yria

29.01.2
024

38

[Iepnenaukymns
PHOCTB
MJIOCKOCTEH:
MPU3HAK
MIEPIICH UK YIS
PHOCTH JIBYX
IIOCKOCTEN

01.02.2
024

39

IIepnieHquKys
PHOCTB
IIJIOCKOCTEMN:

05.02.2
024




MpU3HAK
NEPHEHINKYIIA
pHOCTH ABYX
MI0CKOCTEH

40

[Tepnenpukyns
pHOCTB
IUIOCKOCTEH:
MPU3HAK
MePIEH UK YIS
PHOCTH JABYX
IJIOCKOCTEH

08.02.2
024

41

Teopema o
TPEX
MEePIEeHIUKYIIS
pax

12.02.2
024

42

Teopema o
TPEX
MEePIEeHIUKYIIS
pax

15.02.2
024

43

Teopema o
TpEX
NEPIECHINKYIIA
pax

19.02.2
024

44

KonTposbHas
pabora 1o
TeMaM
"Ilepnenaukyn
SIPHOCTh
MPSMBIX U
IUIOCKOCTEN" 1
"Vrasl MeXIy
MPSMBIMU U
IUIOCKOCTSIMHU"

22.02.2
024

45

[TonsTue
MHOTOTPaHHUK
a, OCHOBHBIE
JJIEMEHTBI
MHOT'OTpaHHUK
a, BBIIYKJIIBIE U
HEBBIITYKJIbIE
MHOTOTpaHHUK
U; pa3BEpTKa
MHOT'OTpaHHUK
a

26.02.2
024




46

IIpusma: n-
yTOJIbHast
Mpu3Ma; rpaHu
1 OCHOBAHU
IIPU3MBI;
npsiMas u
HaKJIOHHAsI
IIPU3MBI;
OokoBas u
MOJIHAs
IIOBEPXHOCTH
MIPU3MBI

29.02.2
024

47

[Tapannenenun

Ch,

MPSIMOYT OJIbHBI
i
napajuiesIenune
Il 1 €T0

CBOMCTBA

04.03.2
024

48

[Mupamuga: n-
yTOJIbHas
nupamMua,
rpaHu U
OCHOBaHHE
MUPAMUIBI;
OoKoOBasg U
MoJHAas
MMOBEPXHOCTh
MUPAMUJIBI;
MpaBUIbHAS U
yceuyEHHas
nupamMuaa

07.03.2
024

49

IIpaBunbHBIE
MHOTOTPaHHUK
U: TIOHATHE
MIPaBUIILHOTO
MHOTOTI'PaHHUK
a; IpaBUJIbHAs
pu3Ma u
MpaBUJIbHAA
MAPaAMU/JIA;
MpaBUJIbHAA
TpeyroJibHas
nupaMujia u

11.08.2
024




NIPaBUJIbHBIN
TETpadaAp; Kyo

50

[IpencraBnenu
€eo
IMpaBHUJIbHBIX
MHOT'OI'paHHUK
ax: OKTa’Ip,
JoJIeKa’ip 1
HKOCayIp.

14.03.2
024

51

Cummetpus B
MPOCTPAHCTBE:
CUMMETpUS
OTHOCHTEJILHO
TOYKH, NPSIMOIA,
TTOCKOCTH.
ONeMEeHThI
CUMMETPHUH B
MUpaMuax,
napajuieyienumne
nax,
MPaBUIIBHBIX
MHOTOT'PaHHUK
ax

18.03.2
024

52

Brranciaenue
9JIEMEHTOB
MHOTOTPaHHUK
oB: pEopa,
JAaroHaju,
YTJIBI

21.03.2
024

53

ITnmomans
OOKOBOM
MOBEPXHOCTH U
MOJIHOM
MOBEPXHOCTH
MPSIMOU
MPU3MBI,
IUIOIIaAb
OCHOBaHMH,
TeopeMa o
OOKOBOM
MMOBEPXHOCTHU
psAIMOM
MIPU3MBI

01.04.2
024




Tlnomtaae
OOKOBOM
MMOBEPXHOCTH U

MTOBEPXHOCTH
MIPaBUJIBHOU
54 | THMPAMIRL 04.04.2
Teopema o 024
TUTOIIA M
O0KOBOM
MTOBEPXHOCTH
YCEUEHHOU
MUPaAMHU/IBI
KontponbHas
s | e o
JoTorP 024
KA
56 HgH,,’”He °0 11.04.2
00BEMe 024
57 061’:1“ 15.04.2
UPaMHUIBI 024
>8 1?1/(1%:1\1:[41/1 bl 18.04.2
i 024
> 1?1/(1513:13[41/1 bl 22.04.2
paviA 024
00 1?1/(1513:13[41/1 bl 2°.04.2
paviA 024
61 OO0BEM MTPU3MBI 29.04.2
024
62 O0BEM npu3MbI 02.05.2
024
63 O0BEM npu3MbI 02.05.2
024
KoHnTtponpHas
paboTa o Teme
64 "O6BEMBI 06.05.2
MHOTOTPaHHUK 024

n

OB




65

[ToBTOpEHuUE,
00001IeHNE
cucTeMaTu3anu
s1 3HAHUMU.
ITocTpoenue
CEYEeHUl B
MHOTOTPaHHUK
e

13.05.2
024

66

[ToBTOpEHME,
000011eHNe
CcHUCTeMaTU3alHn
sI 3HAHU M.
Brruncienue
PACCTOSTHUN:
MEXTy IBYMS
TOYKAaMH, OT
TOYKH JI0
MPsIMOM, OT
TOYKH JI0
IJTOCKOCTH,
MEXY
CKpELIUBAIOIIN
MHCSI IPSIMBIMA

16.05.2
024

67

Hrorosas
KOHTPOJIbHAS
pabota

20.05.2
024

68

[ToBTOpEHME,
0000111eH1E
cHCTeMaTH3amu
s 3HAHUH.
Brruucnenue
YIJIOB: MEXK]Y
CKpEILMBAIOITU
MUCS
MPSMBIMH,
MEXIY IIPAMOU
H TIOCKOCTHIO,
JIBYTPaHHBIX
YIJI0B, YIJIOB
MEXY
IUIOCKOCTSIMH

23.05.2
024

69

OBILIEE

KOJIMYECTBO YACOB

I10 ITPOTPAMME

68




11 KJIACC

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET




