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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO ypOBHS IJis
oOyvaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUIO, U TPAJUIMNA POCCHICKOro 00pa3oBaHMUS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY [IJISI CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMuUpoBaHUS (YHKIMOHAIBHOW MaTEMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYIITHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOW HAayKOW SBICHUH W TIPOIECCOB PEAIbHOIO MHUpa, MeECTe
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust SBISCTCS OJHUM M3 0a30BBIX IMPEAMETOB HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEHICHUS TeOMETPUUECKUX 3ajlady, YMEHHUE BBIABUTATH W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JaCTSIX ACSATENBHOCTH 4YenmoBeka. OpueHTAIMs YeloBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHaIbHOTO OBITHS, ¢dopma
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHAET pa3Hble BHUABl y4EOHON M TPYIOBOH JEATEIBLHOCTH,
ABISETCS OJHUM M3 MPO(EeCCHOHATBHO BAXKHBIX KAauyecTB, MOJITOMY aKTyalbHA
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — oO0meo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
UCTIONB30BaHMUS CHCTEMAaTHYECKMX TEOMETPHUECKUX 3HAHUH ©  JeHCTBUA,
cenuUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOIKEHHUS 00pa30BaHMUS
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[IporpaMmma 1o reoMeTpun Ha ©0a30BOM YpOBHE TMpeJHA3HAYCHA IS
00yJaloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOIO oOmIero oopa3oBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJWMOCTh B T'€OMETPHYECKHX
3HAHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.

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

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOMU

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

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOIPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

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

e (GopMUpOBaHHE YMEHHsS OIEPUPOBATH OCHOBHBIMH MOHATUAMU O
MHOTOTPaHHUKAX M TeJaX BPAIIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXJIeHusI B XOJI¢ PEIICHHUS CTepPEeOMETPUYECKHX 3ajad M 3a1ad ¢
NPaKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHUE MHTEIJICKTYalIbHBIX u TBOPYECKUX crocoOHoCTeH
oOydJaromuxcs, TMO3HABAaTEIBHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, GOpMyIUpOBaTh HX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3ajJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUUECKOTO | MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAaHHE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METONY OOY4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
ydalluXxcsd B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HATJSAIHOCTh, @ OINEpupoBaHMEe oO0O0pa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUM
pacrpenensieTcs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSIM, HO M 1O rojam
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Copaep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOCHHS pabodeidl mporpaMMbl, pacHpenenéHHbIM [0 ToJaM OOYYeHHS,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HaBBIKAMU OCYUIECTBIISIOCH MOCJIEAOBATENBHO U MOCTYNATENBHO, C
COOJIFOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONMUXCs, PACHIUpSST H
yriyossisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
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Ha n3yuenne reomerpun orBoaures 2 daca B Hexemo B 10 kiacce n 1 gac B
Henento B 11 kiacce, Bcero 3a jBa rojaa o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW M IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEM napaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaiesenumnea; NoCTPOCHUE CEUSHU.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, MpPSMbIE IMApAJUICIbHBIE W IMEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPHNEHIUKYIAPHON IIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJI MEXAY MPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIEC DJIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKY; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHasi MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
nojieKka’ip U ukocasap. CeueHus: Npu3Mbl U TUPAMHUJIBL.



CumMmeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MHPAMOH,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETPUM B NHpaMUJAX, HapajulesIenuIenax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSAMOW IPU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIom@aau yceu€éHHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONH TOBEpXHOCTH. [lwnmHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpasyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOU MoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBas MOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTH ChEpHI.
B3anMHOe pacrnosnoxxenue chepbl B MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
TI0IA b Cephl.

N3o0paxkenue Te BpallleHHus Ha TUIOCKOCTH. Pa3BépTka MUIIMHApA U KOHYCA.

KomOunaiuu Ten BpalieHUss W MHOTOIPaHHUKOB. MHOTOTpaHHHK,
OMMMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEIO
BpAaICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst nwiIMHApa (MapaJiiebHO W TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha mockocTy U B mpocTpaHcTBe. CII0kKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha uucio. PasioxeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
BekropaM. IlpaBuio mapatenenunena. Pemenwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ Bekropamu. IlpsamoyronsHas cucrema
KoopauHaT B ImpocTpaHcTBe. Koopamnatel BekTopa. IIpocreiimmne 3amaun B
KOOpAMHATax. YToJd MeXIy Bekropamu. CKalspHOE IPOU3BENAECHUE BEKTOPOB.
Breluncnenne yrioB MeXay NPSAMBIMUA U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPU PELICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHUICKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHH,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCITOJB30BAaHUIO ITHX JOCTHIKEHUM B APYrHX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JAEATEIHHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3jIMyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OTIbIXa, peryispHas busndeckas AKTUBHOCTH); bu3nIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD



Oynymieit mnpodeccuu U peanu30BbIBATH COOCTBEHHbBIC KU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA TMPOTHKCHUM BCEH JKU3HHU, TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IMOHUMAaHHUEM BIUSHUS
COIMAITEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HAaHWEM TJIOOATBHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpHEHTaIMeld Ha TPUMEHCHHE MAaTeMaTWYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYECKOW HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — obecneuusaom
Gopmuposarnue 0a308blX KOSHUMUBHBIX NPOYECCcOo8 o0byuanwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCanowe20  Mupd,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXKIY MOHATUAMH, (OPMYIUPOBATH
OTpeJIeICHNs] ~ TIOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
yYTBEPIUTEIbHBIC W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEIE;
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e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
OpoTHBOpeYHsl B (akTaxX, NaHHBIX, HAOJIONEHUSX U YTBEPKIACHHUIX;
npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajaun (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BbHIOMPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodsIeMy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (OpMHUpOBAaTH  THIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIH HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
0o0BbEKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEA0BaHUs, OLIEHWBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

e BBIIBJIATH JeUUUTH UHOOPMALIMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PELIEHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh HHPOPMAIUIO, PEACTABIATH €€ B pa3Nu4HbIX (popmax,
WITIOCTPUPOBATh IpapUUecKu;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMyHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmMuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOWUXCS.
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OO01menue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LENASIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAeMOM TEMBI,
npo0OsieMbl, pelIaeMon 3aa4u, BbICKa3bIBaTh UJI€U, HAlIEJICHHbIE HA TTIOUCK
pElIEHNs; COMOCTABJISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMANIOra, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIAATh  pPE3yJNbTaThl  pElIeHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YY4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaJTBLHON paOOTHI IPU PEIICHUN YYCOHBIX 3a]a4; IPUHUMATh 11CJTh
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYIIOBHIX hopMax paboTel (00CykAeHUS, OOMEH MHEHU,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IBI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrvhvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAaHHS
COBEPIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKON 3a/1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B JI€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: ABYTPAHHBIA YTroOJI, TpaHU JBYIPAHHOTO YIJa,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOIPAHHUKA, TPABUIHHBIA MHOTOT'PAHHUK.

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

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUA  JUIS
KkIaccuukay  (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPaHHUKH; TPSIMbIC U HAKIIOHHBIC IPU3MBI, TTApaJUICICTUICIbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METO/I CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUryp: BUL
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMHU, OT TOYKHM JO TMpSIMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEILIMBAIOIIAMHUCS PSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, MNPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUU
CTaHJApPTHBIX ~MaTEMaTHMYECKUX 3a7a4 Ha  BBIUKMCICHHE  YIJIOB  MEXIY
CKpPEILMBAIOIIMMHUCS  MPSAMBIMH, MEXIYy MpSIMOM M  IUIOCKOCTBIO, MEXKIY

INIOCKOCTAMH, ABYI'PAHHBIX YIJIOB.
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Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TIPUMEHSATh HW3YyYEHHBIE IOHATHS B MPOLECCE IOHWCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYTUPOBAHHONW MPOOJIEMBbI, MOJICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4l, CBA3AHHbBIC C HAXOKICHUEM IT€OMETPUUYECKUX BEJIIMUUH.

11 KIIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJOW, OCHOBaHUE IIAPOBOTO CIIOSl, BHICOTA IIAPOBOrO CIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEIO
BpalICHUS.
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BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAIMU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TE.

N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUsI.

N3Bnekath, WHTEpHNpPETUPOBATH U NPeoOpa3oBbIBaTH HWHMOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNHATE JEUCTBHUSL CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YIroJl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAISIPHOE TMPOU3BEICHUE, PpACKIAAbIBATG BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBON CUCTEME KOOPIMHAT.

[IpumensTh TeoMeTpuueckue (akThl ST PEHIeHUS CTEPEOMETPUUYCCKUX
3a71a4, MPEAnoIaralMx HECKOIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocreiine reoMeTpuUECKHE 3aJayd Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

PemaTte 3amaum Ha J0Ka3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HAXO0XXJICHHE TEOMETPUUECKUX BEJIMUMH IO 00pa3liaM WiIu aJroOpuTMaM, IPUMEHSIS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumeHaT, mpocTediMe NPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOINTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYCHHBIC 3HAHHUSI HA MPAKTUKE: AHAIU3UPOBATH PEATBHBIC
CUTyallu W TIPUMEHSTh HW3YyYEHHbIC IIOHATHS B MPOIECCE IOKWCKA PEIICHUS
MaTreMaTH4ecKu CQPOPMYJIHPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CUTyallMM Ha A3bIKE TE€OMETPUM, UCCIEAO0BATh ITOCTPOCHHBIE MOJECIH C
HCTIOJIb30BAaHUEM T€OMETPHUUYECKUX MMOHATHUM M TEOPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOXKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 HepneH)ImiynﬂpHOCTL TIPSIMBIX U 12 1
IJI0CKOCTEM
4 VYTiel MeXIy PSIMBIMU U TIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 6 1

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 9 1

[ToBTOpEenue, 0600IIECHNE, 7 1

CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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KOHTPOJIbBHO-TEMATHYECKOE IINIAHUPOBAHME
10 KNTACC 'EOMETPUA

/o

Tema ypoka K-Bo

Jara

Ilnan

dakr

IIpumeyanue

T.1 BBeneHue B cTepeoMeTpPUIO

(10 )
OcCHOBHEBIE IOHATHUA CTEPCOMETPHUH: TOUKA, ITpsAMas, IJIOCKOCTb,
npocTpancTBo. [IpaBuna n300pakeHns Ha pUCYHKaX: U300paKeHUs 1
TUTOCKOCTEH, MapajuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[onsiTus: MepeceKaromuecs MI0CKOCTH, MePECEeKAIONINECcs psMast 1
Y TUIOCKOCTb
[MonsiTus: MepeceKaroIuecs MIOCKOCTH, MePECEKAIONINECcs psMast 1
Y TUIOCKOCTb
3HaKOMCTBO C MHOTOTpaHHUKAaMU, N300pakeHe MHOTOTPAHHUKOB 1
Ha PUCYHKaX, Ha MPOCKIIMOHHBIX YEPTEkKAX
HauanbHble cBeJicHUs O KyOe ¥ MUpaMue, UX Pa3BEPTKU M MOJICIIH. 1
CeyeHnst MHOTOT'PaHHUKOB
HavaneHbie cBeieHus 0 Kyoe U mupamujie, uX pa3BEPTKH U MOJIETIH. 1
CeyeHnsi MHOTOT'PaHHUKOB
[TonsiTHE 06 AKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX
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3 [TonsiTHE 00 AKCHOMATUYECKOM MMOCTPOCHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUU U CICICTBUS U3 HUX
9 [TonsiTHE 00 AKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUH U CIICACTBHSI U3 HIX
10 [TonsiTHE 00 AKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUH U CIICACTBHSI M3 HAX
T.2 Ilpsimble ¥ NJIOCKOCTH B NpocTpancTBe. [IapaiieibHOCTh MPSIMBIX U MJIOCKOCTEH
(12 v)
11 B3aumHOe pacrosioxeHne MpsMbIX B IIPOCTPAHCTRE:
MepeceKaroIInecs, MapaUIeIbHbIC U CKPEIIIUBAOIINECS TIPSIMBIC
[TapaniensHOCTE NPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE:!
12 napajuieJbHbIE TPSIMbIEC B IPOCTPAHCTBE; MApaUICIbHOCTh TPEX 1
MIPSIMBIX
13 [TapannensHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE: 1
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH
14 VYTIIBl ¢ COHaNPAaBJICHHBIMUA CTOPOHAMH 1
15 YTr0J1 MeX Iy IPSMBIMU B POCTPAHCTBE 1
16 YT0J1 MeXy IPAMBIMU B IPOCTPAHCTBE 1
17 [TapaniensHOCTB IIOCKOCTEH: MapauiesIbHbIE TIII0OCKOCTH 1
18 CaolicTBa napauielibHbIX MJIOCKOCTEH 1
19 [Ipocreiinme npocTpaHCTBEHHbIE PUTYPBI HA TUIOCKOCTH: TETPadp, 1
KyO, mapaienenumnes
20 ITocTpoenue ceuenuii 1
21 KonTtponsHas padora Nel 1
22 AHanu3 KOHTPOJBHON pabOThI 1

T.3 IlepneHANKYJISAPHOCTD NPSIMBIX M IJIOCKOCTEH
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(12 1)

[lepneHUKYIAPHOCTD NPSMOM U IUIOCKOCTHU: NIEPICHANKYJIPHBIE

23 MpSIMBIE B IPOCTPAHCTBE 1

24 [IpsiMble mapasuienbHbIe U TEPIEHIUKYIISIPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapasuienbHbIe U MEPICHINKYIIPHBIE K TUIOCKOCTH 1

26 [Ipu3Hak nepneHMKyIIpHOCTH MPSIMON U TIOCKOCTH 1

27 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1

28 Teopema o mpsMOiA TIEPIIEHANKYISIPHOH TIOCKOCTH 1

29 Teopema o npsiMOii IEPTIEHANKYISPHOH MIIOCKOCTH 1

30 Teopema o TipsIMO TIEPIIEHANKYIISIPHOHN TUTOCKOCTH 1

31 [NeprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 1
IUIOCKOCTH, PACCTOSIHUE OT IPAMOM JI0 TNIOCKOCTH

39 [leprieHAnMKyIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT IPAMOM JI0 TNIOCKOCTH

33 KonTtponpHas padota Ne3 1

34 AHanu3 KOHTPOJIBHOM paboThI 1

T.4 Yriabl Mmexay npsiMbiMu 1 miockoctamu (10 q)

35 VYTasl B IPOCTPAHCTBE: YTOJI MEXY NPSIMOM U IIOCKOCTBIO 1

36 JIByrpaHHbIN yroi, TMHEHHBINA YroJl ABYTPAHHOTO yriia 1

37 JIByrpaHHbIN yroi, TMHEHHBIA YroJl ABYTPAHHOTO yriia 1

38 [leprieHANKYIAPHOCTD MIOCKOCTEN: IPU3HAK NEPICHIUKYIIPHOCTH 1
JIBYX IIJIOCKOCTEMN

39 [leprieHANKYIAPHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH 1
JIBYX IIJIOCKOCTEMN

40 Teopema o TpEX nepHeHAUKYIApax

41 Teopema o0 TpEX nepHeHAMKYIApax

20




42

Teopema o0 TpEX nepHeHAMKYIApax

43 KonTtponsnas padora Ne3
44 AHanu3 KOHTPOJIBHOM paboThI
T.S MHOrorpaHHuku
(11 9)

[TonaTre MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTpaHHHUKA,

45 BBINTYKJIbI€ U HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46 [Ipusma: N-yronpHas Mpu3Ma; rpaHd ¥ OCHOBAHUSI IPU3MBI; TIpsiMast
Y HaKJIOHHAs TTPU3MBI; OOKOBAs ¥ TIOJTHASI TIOBEPXHOCTH MPU3MBI

47 [Tapamnenenunen, OpsIMOYTOJIBHBIN TapAJIIENIECIUIIE] U €T0
CBONCTBA
[Inpamuia: N-yrosipHasi NMpaMuia, TPaHU U OCHOBAHUE TTUPAMUJIBL;

48 OOKOBAasI ¥ TIOJIHASI IOBEPXHOCTh MUPAMU/IBI; TIPABUIIbHAS 1
ycedu€HHas nupamMuaa
[IpaBUsIbHBIE MHOTOTPAHHUKU: IOHSATUE TIPABUIIBHOTO

49 MHOTOTPaHHUKA; IPAaBUJIbHAS MIPU3Ma U NPABUIIbHAS TUPAMU/IA;
MpaBWJIbHAS TPEYTOJIbHAS MHUPAMUA U IPABUIBHBIN TETpadap; Kyo

50 [IpeacraBnenue o npaBUIbHBIX MHOITOTPAaHHUKAX: OKTa3p,
JOJIEKa’Ip U UKOCAP.
CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH,

51 MPSAMOM, TNIOCKOCTU. DJIEMEHTh CAMMETPUH B TUPAMUIAX,
napajiejenuneaax, NpaBuiIbHbIX MHOIOTpaHHUKAX

59 Brruncnenue >1eMeHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHAIH,
YTJIBI

53 [Tnomaas G0KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSMOM

MPU3MBI, IJIOIIA/Ib OCHOBaHHﬁ, TCOpEMA O OOKOBOI MOBEPXHOCTHU
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IIPSIMOM IIPU3MBI

o4 KonTtponsHas padora Ne 4 1
95 AHanu3 KOHTPOJIBHOM paboThI 1
T.6 O0BEMBI MHOTOTPAHHUKOB
(99
56 [Tonsitne 06 06BEME 1
o7 O06BEM nupamMuibl 1
58 O0BEM mupamMu B! 1
59 O0BEM mupamMu B! 1
60 O0BEM mupamMu B! 1
61 OOBEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TTPU3MBI 1
64 O06BEM TTPU3MBI 1
T.7 IloBTOpEHUE: CeYeHUsA, PACCTOSTHUS U YIJIbI
49
65 HOBTOpveHI/IC, 0060061enHue cucremarusanus 3Hanui. [loctpoenue 1
CeUeHU B MHOTOTPaHHUKE
[ToBTOpenue, 06001IeHNEe ccTeMaTH3alus 3HaHUN. Berancnenue
66 PACCTOSIHUN: M@Ky IBYMs TOYKaMU, OT TOYKHU J0 IPSIMOH, OT 1
TOYKH JI0 TNIOCKOCTHU, MEX]Ty CKPEIIUBAIOIIIMMHUCS MPSIMBIMU
67 HToroas KOHTpoJbHas paboTa 1
IToBTOpeHue, o0oOIIeHNnEe cucTeMaTu3alus 3HaHui. Beruncnenue
68 YTJI0B: MKy CKPEIIMBAIOIIUMHUCS MPSMBIMU, MEKTY IPSIMOM U 1

IIOCKOCTBIO, IBYI'PAHHLBIX YIJIOB, YITIOB MCKY IIIOCKOCTAMU
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KOHTPOJIBHO-TEMATHYECKOE ININIAHUPOBAHME
11 KTACC TEOMETPUA

Ne i/ Tema ypoka K-Bo Aata
4acoB Maan Darkr Mpumeyanue
T.1 Tena Bpamenus (12 4)
1 Cdepa u map: ueHTp, paauyc, JuamMeTp; IIollalb HOBEPXHOCTH 1
cdepbl
) BsaumHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTeabHast 1
MIJIOCKOCTH K cepe; Tuiomaas cheps
3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1
4 Hunuaapuyeckas MoBEpXHOCTh, 00pa3yolire HUINHIPUYECKOI 1
MOBEPXHOCTHU, OCh HUIMHIPHUYECKON TOBEPXHOCTH
5 Hununaap: ocHoBaHUs 1 OOKOBasi MIOBEPXHOCTh, 00pa3yrolas u 1
OCb; IJIOIIa/Ib OOKOBOM U MOJHOM MOBEPXHOCTH
N3o00paxkenue nuauHapa Ha miIockocTu. Pa3sépTka numupa.
6 Ceuenus nuirHIpa (MI0CKOCTHIO, TApAILICILHOM UITH 1
MEPIEeHIUKYIAPHON OCH IUINHAPA)
7 Konunueckas HoBepXHOCTh, 00pa3yrolire KOHMYECKOM 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOMN MOBEPXHOCTH
8 Konyc: ocHOBaHue 1 BepiirnHa, 00pa3yrolias U 0Ch; MIOIMA b 1
OOKOBOM U MOJIHOM MOBEPXHOCTHU
9 VYceu€HHbI KOoHyC: 00pa3yloliye U BbICOTA; OCHOBAHUS M OOKOBas 1
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MOBEPXHOCTh
N3006pakenue koHyca Ha IockocTu. Pa3BépTka konyca. CeueHus

10 KOHYca (IUIOCKOCTBIO, MapauIeIbHONH OCHOBAHUIO, M TNIOCKOCTHIO, 1
MIPOXOIALIEH yepe3 BEPLINHY)

11 KomOuHnamus ten BpameHust 1 MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONTUCaHHBIN 0KOJIO cepbl; chepa, BIUCAHHAS B 1
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS

T.2 O0bémbI Te (6 u)

13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOMCTBA 0OBEMOB TEN 1

14 O06bEM TIUIMHAPA, KOHYCa 1

15 O06bEM mrapa u womaas chepsl 1

16 [TomoOHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKITY 1
TIJIOIIA IIMH TTOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEJl

17 KontponbHas padora Nel 1

18 AHanu3 KOHTPOJIBHOU paboThI 1

T.3 BekTopbl 1 KOOPAMHATHI B pocTpancTBe (9 1)

19 BekTop Ha MII0OCKOCTH U B IPOCTPAHCTBE 1

20 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB 1

21 YMHOXEeHHEe BEKTOpa Ha YHCIIO 1
Pasnoxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOpaM.

22 [IpaBuno napamienenunena. Pemenue 3aaa4, CBA3aHHBIX C 1
MIPUMEHEHHEM IPaBIII JEUCTBHIA C BEKTOPAMU.

93 [IpsimoyrompHas cucTeMa KOOpAUHAT B MIPOCTPAHCTBE. 1
Koopaunats! Bektopa. [Ipocreiimive 3aqaun B KOOpAHMHATAX

24 Yron mexay Bekropamu. CKalsspHOE MPOU3BEIeHNE BEKTOPOB 1
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Breraucnenune YIJIOB MCXKAY PAMBIMHA U IIJIOCKOCTSAMM.

25 KoopmHaTHO-BEKTOPHBIN METO/ P PEIICHUN T€OMETPUUISCKUX 1
3ajad4.

26 KonTpomasHas padora Ne 2 1

27 AHanmM3 KOHTPOJIBHOM paboThI 1

T.4 IloBTOpeHue, 00001IeHHE, CHCTEMATU3AUA 3HAHUH (7 4)

28 [ToBTOpenue, 0600IIeHNEe U cucTeMaTH3alus 3HaHui. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca IUIAHUMETPUU

29 [ToBTOpenHue, 06o0IIeHNe U cucTeMaTr3arus 3HaHnii. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca IUTAHUMETPUI

30 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIM 3HAHUH. 3a1auu 1
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMs 3HAaHUH. 3a1auu 1
MJIAHUMETPUHU U METOJIbI MX PEIICHHS

39 [ToBTOpeHmEe, 0000IIeHNEe U cucTeMaTH3anus 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca CTEPEOMETPUU

33 Hrorosas koHTpoabHas paboTa 1

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT
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