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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS Jis
oOyuaromuxcsas 10 —12 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBAET OBJIAICHUE KIIFOUEBBIMH KOMITCTCHITHSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS JIPYTUX y4eOHBbIX AUCHUILUIMH. Pa3BuTHe y 0O0ydaronmxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX NPEIMETOB HA YPOBHE CPEAHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUHHBIX OCHOB T€OMETPUH U MIOCTPOCHUHU LETIOYKU JTJOTUIECKUX YTBEPKIACHUN
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JedcTBUTENRHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOIO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrnedeHre  BO3MOXKHOCTHM  NpUOOpeTeHus |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpud Ha ©0a30BOM YpOBHE NpeJHa3HA4YeHa ISl
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIe IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHMSI TpPOTrpaMMbl OOECIEUMBACTCS PEIICHHEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BOM ypoBHe B 10—12 kiaccax sBISIFOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIINUM MUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THWIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIHPHOW  aKTUBHOCTH,  HCCIIEIOBATEIIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsiX W TMPU U3YYECHUU APYTUX Y4EOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHbBIC PE3YyJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH INMPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
npoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza TPOBOAMUTCS C OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTHA B IPOCTPAHCTBEY, «Tema BpameHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUAJINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha m3yuenue reomerpun otBomutcs 102 ydeOHbIx waca - B 10 xmacce - 34
qaca (1 gac B Hegemo), B 11 kmacce - 34 gaca (1 gac B Hegemo), B 12 kiacce - 34
yaca (1 yac B Hezelio).



COAEPKXAHHUE YYEBHOI'O KYPCA
10-12 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
[apajyleJbHble YW CKpeluBarolmuecs mnpsMmsele. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: NApaJUICIbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NPsIMBIMU B IPOCTPAHCTBE.
IlapamienbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuieNbHbIX  miockocTed. [lpocreiiline mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK TMEPHEHAMKYJSIPHOCTH NPSIMOW M IUIOCKOCTH, TeOopemMa O NPsAMOU
NIEPIICHAUKYJISPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yroj MEXAY IPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM  Yrojl  JABYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  HpoeKuus  QUrypsl Ha  IJIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
1ockocTel. TeopeMa 0 TpEX NEPHEHAUKYIIAPaAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS HPU3MBI; NpsMas U HAKIOHHAsI IMPU3MbI; OOKOBas U
[IOJIHAs [IOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TIOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U
yCeu€HHasi MNHMpaMUJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTOIPaHHUKHU: MOHATHE MPABUJIBHOIO MHOIOIPaHHMKA; IIpaBWIbHAs IpU3Ma U
IIPaBUJIbBHAS NMPaMHUJa; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO0. IlpencraBneHue o nNpaBUIBHBIX MHOTOIPAaHHMKAX: OKTajJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpaAMUJAX, HapajuIesICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPAaHHMKOB: péOpa, IUMaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MIomaau yceuéHHou mnupamuabl. [lonstue o0 o0BéMe. OO0BEM
MUPaMUJIbI, TTPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

TeJia BpalueHus

Hununapuyeckas MOBEPXHOCT, oOpa3yrouiue UUIUHAPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKOW MOBEPXHOCTU. llunuHap: ocHoBaHuUsA U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OChb, IJIOMAAb OOKOBOW U MOJHOM
OBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETP; IJIOMIAL MOBEPXHOCTH CHEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
I0IA b CEPHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuencrtsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieJIbHOE OCHOBAaHMIO W NPOXOJAINEE 4Yepe3 BEPIUHHY), CEUEHHS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpJAMHATax. Yros Mexay Bekropamu. CKalaspHOE IMPOU3BEIECHUE BEKTOPOB.



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTpaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME!

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); buszrueckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOPECCHOHATBHOW  NESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenbl, OCO3HAaHWEM TJIOOATBHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJIEHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00yuUarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH; (HOPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€JaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh MJIEH, HALIEJICHHBIE HA TOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHrus MaTEMaTHYECKOM 3a1auH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJIU MU YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10-12 KJIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHSTL aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (NIHUpaMuja; IpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnieprpoBaTh MOHATHIAMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKACHUE T€OMETPUUYSCKUX BEJIUYUH IO 0OpasiaM HUin
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMHUCS TTPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKpPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY MNPIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TNOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb W
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GaKThl JJIs PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOJE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKH CPOPMYITUPOBAHHOW MPOOJIEMBI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBACHITH CITIOCOOBI TTOTYYEHHUS TEJT BPAIICHHS.

KnaccudummpoBath B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beruucnare  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEW  TeNm  BpallleHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMHMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHMSI.

BbIYucisITh COOTHOMICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMu
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.



BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MNPEOOPa30BBIBATH HWH(OOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIaJ1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh IMJIOCKOCTh YPAaBHEHUEM B JEKapPTOBOM CUCTEME KOOPAMHAT.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

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

Pematp 3agaunm Ha [10Ka3aTe€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airTOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMeHsATh  OpOCTEWIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MU PEUIEHUH CTEPEOMETPUUYECKUX 3aaY.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YyYECHHBIE IIOHATHS B INPOLECCE IOHWCKA PEUICHUSA
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a/1a4l, CBA3AHHBIE C HAXO0XKJAECHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0
11 KJIACC
Kouan4yecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Konrtpoabubie | IlpakTuuyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 VYribl MeXy NPAMBIMU U TUIOCKOCTSIMHU 10 1
2 MHororpaHHUKH 11 1
3 OO6BEMBI MHOTOTPAHHUKOB 9 1
4 [ToBTOpEHME: ceueHus], paCCTOSTHUS U YTJIb 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 4 0




12 KJIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

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

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoJsimyecTBo yacoB DJIEKTPOHHbBIE
11;)11 Tema ypoka Beero Kontpoasn | IIpakrnuec i[:;:eﬂn uudpossie
ble padoThl | Kue a o0pa3oBarteib
padoThbI HbI€ pecypchbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA, TTPsIMas,
1 IJI0CKOCTh, MpocTpaHCTBO. [IpaBuiia n3o0paxkeHus Ha 1
pPUCYHKaX: U300paskeHUs IIIOCKOCTEH, MapajlieTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
9 [MonsiTus: MIepeceKaronmecs MmIOCKOCTH, 1
MepeceKaroIInecs mpsiMasi ¥ IIIOCKOCTh
3 [MonsiTus: MIepeceKaronuecs MmIOCKOCTH, 1
nepeceKaromuecs npsimas ¥ miocKocTh
3HaKOMCTBO C MHOTOI'paHHUKAaMH, N300pakeHne
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
yeprexax
5 HavaneHbie cBesieHus 0 Kyoe u mupamuie, ux 1
pa3BépTku U Mojienu. CedyeHns MHOTOTPAaHHUKOB
5 HavaneHbie cBenieHus 0 Kyoe U mupamuie, ux 1
pa3BépTku U Mojenu. CedyeHus MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
7 CTepEOMETPUHU: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
HUX
[TonsiTne 06 akCHOMAaTUYECKOM MOCTPOEHUH
8 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 1
HUX
9 [TonsiTHEe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1




CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U CICACTBUA U3
HHUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

10 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3
HUX
B3aumHOe pacrosioxeHne MpsSMbIX B IPOCTPAHCTBE:

11 TepeCceKaOIINECs, MapauIeNIbHbIe U CKPEITUBAIOIINECS
MPSIMBIC
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B

12 MPOCTPAHCTBE: MApPAJLICIIBHBIC MPSMBIC B TPOCTPAHCTBE;
NapaIIEIbHOCTD TPEX MPAMBIX

13 [TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
npocTpaHcTee: [lapannensHOCTh MPSIMOU U IIIOCKOCTH

14 VYTIIBl ¢ COHaNpPaBJICHHBIMA CTOPOHAMH

15 VYT0J1 MeXK Iy IPSMBIMU B IPOCTPAHCTBE

16 YT0J1 MeXIy IPSAMBIMU B IPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEN: apasuiebHble
IJI0CKOCTH

18 CBoiicTBa mapaJyieIbHBIX TIOCKOCTEH

19 [Ipocreiire npocTpaHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaienenumnes]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTtponsHas pabota no teme "[Ipsimbie U MIOCKOCTH B

22 npoctpaHcTBe. [lapannenbHOCTh MPSAMBIX U
njaockocTen"”

93 [lepnieHIUKYIAPHOCTH MPSAMOI U MIIOCKOCTH:

NECPpUNCHAUKYIIAPHBIC IIPAMBIC B IPOCTPAHCTBEC




24 [IpsiMble mapasuienbHbIe U TEPISHIUKYIISIPHBIC K 1
IUIOCKOCTH
o5 [IpsiMble mapasuienbHbIE U TEPICHINKYIIPHBIE K 1
TUIOCKOCTH
26 [Ipu3Hak nepneHMKyIspHOCTH MPSIMON U TUIOCKOCTU 1
27 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1
28 Teopema o nipsiMOii IEPIIEHANKYISPHOH MIIOCKOCTH 1
29 Teopema o nipsiMOii IEPIIEHANKYISPHOH MIIOCKOCTH 1
30 Teopema o TipsIMOii TIEPIIEHANKYIISIPHOHN TUTIOCKOCTH 1
31 [NeprieHAMKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1
TUTOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TNIOCKOCTH
39 [NeprieHAMKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1
IUTOCKOCTH, PACCTOSTHUE OT MPSMOH 10 TIIOCKOCTH
33 [lepnieHaUKynsIp M HAKIOHHBIE: PACCTOSIHNAE OT TOUYKH J0 1
IUTOCKOCTH, PAaCCTOSTHUE OT MPSMOH 10 TIIOCKOCTH
34 [lepnieHaUKynsIp M HAKIOHHBIE: PACCTOSIHUAE OT TOUYKH JI0 1
TUIOCKOCTH, PACCTOSIHUE OT MPSMOH JI0 TIIOCKOCTH
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KVIACC

Ne KoanuyecTBo yacoB 3J‘[eKTp0]—[]—[L[e
n/ Tema ypoka Koutpo Aara uudposbie
n Beero JIbHbIE Hpakririeck | u3yHe o0pa3oBaTe/bHbIE
ue padboTsbl HHA
padoThbI PeCYpChI
1 VYTIBl B IPOCTPAHCTBE: YTOJ MEXKAY IPSIMOM 1 1
IIJIOCKOCTBIO
2 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPaHHOTO yIJia 1
3 JIByrpaHHBIN yroJi, TMHEWHBIA YTOJI IBYrPaHHOIO yIJia
4 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK 1
MEePIEHIUKYIISIPHOCTH JIBYX IJIOCKOCTEN
s [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK 1
MEePIEHIUKYIISIPHOCTH IBYX IJIOCKOCTEN
6 [TepieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK 1
MEPIEHIUKYIIIPHOCTU IBYX IIJIOCKOCTEN
7 Teopema o TpEX nepneHANKYIIpax
8 Teopema o TpEX nepHeHANKYIApax
9 Teopema o TpEX nepneHANKYIApax 1
KontponbHas padoTa no teMam "llepneHauKyIIpHOCTH
10 NPSAMBIX U IIIOCKOCTER" U "YTJIbI MEX Ty IPAMBIMHU U 1 1
MJIOCKOCTAMU"
[loHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI
11 MHOTOTPaHHUKA, BBITYKJIbIE U HEBBITYKIIbIE 1
MHOTOTPaHHUKH; pa3BEPTKA MHOTOIPAHHUKA
[Ipusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS
12 MIPU3MBI; TIpsIMasi U HAKJIIOHHAS TIPU3MBbI; OOKOBast U 1
MOJIHAsl HOBEPXHOCTh MPU3MBbI




[Tapannenenunen, NpsMOYroJbHBIN NapauIeIeIUIE]] 1

13 N 1
€ro CBOWCTBA
[Mupamuna: N-yrosbHasi NUpaMuaa, TpaHU U OCHOBaHUE
14 UpaMuIbl; 00KOBAs M TIOJTHASI IOBEPXHOCTH MTUPAMHU/IBI; 1
MpaBWIbHAS U YCEUEHHAS TUPAMHIA
[IpaBUsIbHBIE MHOTOTPAHHUKH: TIOHSTHE TIPABUIIHLHOTO
15 MHOTOTpaHHUKA; MPaBWJIbHAS MPU3Ma U MPaBUIIbHAS 1
MUpaMU/JIa; TpaBUIIbHAS TPEYTOJIbHAS MUPAMUJIA U
MIpaBUJIbHBIN TETpa’Ip; KyO
16 [IpencraBneHue o MpaBHWIILHBIX MHOTOTPAHHUKAX: 1
OKTa’/JIp, 0JIEKa3Ap U UKOCASP.
CummeTpus B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO
17 TOYKH, IPSIMOMU, MIIOCKOCTH. DIEMEHTBI CHMMETPHH B 1
nupamMuaax, napajiesenuneaax, npaBuibHbIX
MHOTOTPaHHUKAX
18 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JaroHaiu, yribl
[Tmomanpe 60KOBOY MOBEPXHOCTH M TIOJHOM MMOBEPXHOCTH
19 MPSIMOM MTPU3MBI, TIOIIA/Ib OCHOBAaHUH, TEOpPEMA O 1
OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI
[Tnomaas GOKOBOI MOBEPXHOCTH M MIOBEPXHOCTH
20 MPaBUWJIBHON MUPaMUIbI, TEOPEMA O IUIOMAAN OOKOBOH 1
MOBEPXHOCTU YCEYEHHOU MUPAMHU/IBI
21 KontponpHas padora no teme "MHOrorpaHHUKH" 1
22 [Tonsitre 06 06BEME 1
23 O0BEM UpaMuIbI 1
24 OO0BEM TUpaMuIBI 1
25 O0BEM TUpaMuIBI 1




26 O06BEM nupamu b1 1

27 O06BEM pU3MBI 1

28 O0BEM MpU3MBI 1

29 OO0BEM ITpU3MBI 1

30 KonTtponsHast padota o Teme "OO0bEMBI 1
MHOTOTpPaHHUKOB"

31 [ToBTOpEHue, 06001IeHNE CUCTEMATH3allUsl 3SHAHUH. 1
[TocTpoenue ceueHuii B MHOTOTpaHHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATH3allsl 3SHAHUH.

3 Brraucnenne paCUCTosIHI/IfI: MEXTY IBYMS TOUKAMU, OT 1
TOYKH JI0 TMPSMOM, OT TOYKH J0 TUIOCKOCTH, MEXTY
CKPETIMBAOIIIUMUCS MTPSIMBIMH

33 Htorosas koHTpoJBHAs paboTa 1
[ToBTOpeHue, 0600IIIeHNEe CHCTEeMAaTU3aIUs 3HAHHH.

34 Beruucnenue yrios: MG)K,E[y CKPELINBAOILUMUCS 1
HPSIMBIMH, MEXY IIPSAMOU U IJIOCKOCTbBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXy INIOCKOCTAMU

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




12 KJIACC

N KoaunuecTBo yacoB DJIeKTPOHHbIE
11/- Tema ypoka Konrpoas | IIpakTnuec i[:;:e uudposbie
Bcero HbIE KHe odpa3oBaTejibHbIE
n HUA
padoThbI padoThbI pecypchl
1 Cdepa u map: neHTp, paanyc, AMaMeTp; II0IIaab 1
MTOBEPXHOCTHU chepsl
9 B3aumHoe pacmosioxenue cepsl U MI0CKOCTH; 1
KacaTelbHasl INIOCKOCTh K cepe; mioimaas chepbl
3 N3obpaxenue chepsl, mapa Ha miIockocTu. CeueHus 1
mapa
Hunuaapuyeckas MoBepXHOCTh, 0Opa3yrolne
4 IUITHHIPUIECKON MOBEPXHOCTH, OCh ITUIMHAPUUIECKON 1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTb,
5 o0pa3zyromas 1 0Ch; IJIOMAIs OOKOBOU M MOJTHOU 1
MMOBEPXHOCTHU
N300paxkenue nunmHapa Ha miockoctu. PazBépTka
6 nunuHapa. CedeHus MuHHIpa (TUIOCKOCTHIO, 1
napajyuieNbHON WIN NepreHANKYISIPHON OCH IIUIMHPA)
Konunueckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM
7 MMOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOM 1
MMOBEPXHOCTHU
3 Konyc: ocHOBaHMe U BepiIrnHa, 00pa3yromias u oCh; 1
TIoab OOKOBOM M MOJTHON MOBEPXHOCTH
9 YceuéHHBIN KOHYC: 00pa3yrolre U BbICOTa; OCHOBAHUS 1

u OOKOBas MMOBCPXHOCTH




N3o00pakenne KoHyca Ha MIOCKOCTH. Pa3BépTka
konyca. CeueHusi KOHyca (TJIOCKOCTbIO, MapaieIbHON

10 OCHOBAHUIO, U TJIOCKOCTHIO, IPOXOIAIIEH Yepe3
BEpILHHY)

11 KomOuHnamus ten BpameHust 1 MHOTOTPaHHUKOB

12 MHororpaHHUK, ONMMCaHHBINA 0K0JI0 cepsl; chepa,
BIIMCAHHAS B MHOTOTPAHHHK HITH B TEJIO BPAIICHHS

13 [Tonsatue 06 06pEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEI

14 O06bEM IIUIMHAPA, KOHyCa

15 O06bEM mrapa u wiomaas chepsl

16 [Tono6HnbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKITY
TIJTOIA ISIMH TTOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEll

17 KonTtponsnas padota no temam "Temna Bpamenus" u
"O6BemsbI Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnoxxeHue ¥ BEIYUTAHUE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO

21 Pa3noxxenue Bekropa 1o TpéM HEKOMILIaHAPHBIM
BekTopam. [IpaBuio napamienenumnena

99 Pemenue 3aiay, cBsI3aHHBIX C IPUMEHEHUEM MTPABHII
JEUCTBUIN C BEKTOpaMHU
[IpsimoyronpHas cucreMa KOOPAUHAT B MIPOCTPAHCTBE.

23 Koopaunats! Bekropa. [Ipocreiimue 3aqaun B
KOOpJIUHATaX

24 VYron mexay Bekropamu. CKalsspHOE IPOU3BEACHUE
BEKTOPOB

25 Brruricnenue yrioB MExy NPSIMBIMH U TUIOCKOCTSIMU




KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN

26 1
reOMETPUIECKUX 3aa4

97 KonTtponeHast pabota o Teme "BeKTopsl 1 KOOpAWHATHI 1
B IpocTpaHcTee”
[ToBTOpenue, 0600IIeHNE ¥ CUCTEMAaTH3AIHSI 3HAHUIA.

28 OcHoBHBIE (HUTYPHI, HAKTHI, TEOPEMBI Kypca 1
TUTAHUMETPU T
[ToBTOpEHue, 06001IeHNE U cUCTEMaTU3alus 3HaHU .

29 OcHoBHbI€ (UTYpBI, PaKThl, TEOPEMBI Kypca 1
TUTAHUMETPUHT

30 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
3a/1a4¥ ITAHUMETPHUH U METOIBI UX PEIICHUS

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
3amauy MIaHUMETPUU U METO/IbI UX PELIECHUS
[ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTHU3aIUs 3HAHUM.

32 OcHoBHbIE (DUTYPBI, (PAKTHI, TEOPEMBI Kypca 1
CTepEeOMETPUU

33 Hrorosas koHTpoJIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







		2023-10-18T22:43:21+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ КОЛЬСКАЯ ОТКРЫТАЯ /СМЕННАЯ/ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ КОЛЬСКИЙ РАЙОН МУРМАНСКОЙ ОБЛАСТИ




