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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyuYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4aroumxcs, (QOpMHUPOBAaHUS (PYHKIIMOHATIBHONW MAaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYHUIHOCTM M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH PEAaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpPMHUpPYEMOE NPHU H3YUYEHUH OO0YyYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KayeCcTB, MOSTOMY aKTyajbHa
3amaya (opmMupoBaHHS y 0OyYarONUXCsli MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSTEILHOCTH 10 MHOTHM HAITPABJICHHUSM.

[lenp ocBoeHMs mporpaMMbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTeibHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydJalomuxcsi  4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXXHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa30BaHUs
IO CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroniygecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oosee
rIIyOOKO, €ClM B JAJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1eMr OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KyJBTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4YaTh pa3HbIC SBICHUS OKPY>KAIOLIEr0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH | TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UWHTCIUICKTyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMS;



e (opmupoBanue (GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W IMPU U3YYEHUU JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hauyaje €ro u3y4deHMsl 3ajad, peIIaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30oM OopraHu3zoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUEHHIO PEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX ITPEACTABICHUMU Y
ydalmxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaiieHus»,
«BeKTopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOpMUpPOBAHKE JTOTUYECKUX YMEHUMN
pacnpenensieTcs HE TOJbKO II0 COJEP)KATENbHBIM JIMHMSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mpocTpaHCTBEHHbIE (QUIYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; HOCTPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopemMa O IpsAMOU
MEPIEHAUKYJISIPHONW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT mpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  ¢Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYJIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronapnas
npu3Ma; TPaHU U OCHOBAHHUS MPU3MBI; psiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMUJIbl; OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJEMEHThl Npu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MA U
NpaBWIbHAs MHPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHUPAMUAA W TPABUIbHBIN
terpa’ap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonekasap u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHou mnupamuabl. [loHstue 00 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh UWIMHJIPHUYECKONW TMOBEPXHOCTH. LlWnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAh OOKOBOW W TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MmoBepXHOCTH. KOHyC: OCHOBaHME U BeplInMHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
TJI0IAEL CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0bEM LWIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenuss wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUH C BekTopamu. lIpsiMmoyroisibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeaMmeTa
«Maremartukay XapakTepu3yrTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTyTaMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMAaTHYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUSIX CHOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanu30BbIBATb COOCTBEHHBIE IKU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH M  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHW Kak c]epbl 4eIoBEYECKOW JesATEebHOCTH, JTaroB €&
pa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS IUBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOW KyJIbTypod KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  no3maeamenwvmvle  Oeticmsus,  obecneuu8arOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102UYeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbI;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUe, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYyHUKamueHble Oelicméus,  0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yiIbTaT;

B X0/ie 00CY>KJeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHUBUTyUTBHON pabOThI pU pENICHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYkIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanouvie  pecynamuenvlie  Oelicmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOITNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHus] MaTeMaTHIYEeCKOH 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTATOB IEATEIBHOCTH,
HAXOAHUTh OIIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBate B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JBYTPaHHOTO YIJia,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbLHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
MPSIMOYTOJIBHBIN TIapaJljIeNIeue 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbBIC U HAKJIOHHBIE TPU3MBbI, TTapajlIeICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) ¢ TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATs MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJIBHBIC
CUTyallud Ha S3bIKE T[E€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTa; IIApOBOW CJOW, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH TeN  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHMK, BIIMCaHHbII B cdepy ¥u
ONUCaHHBIM OKOJIO cdepbl; cdepa, BOHCAHHAA B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, PACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratouX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
U3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIIME NPOrpaMMHBIE  CpPEICTBA UM JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIUM3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, HCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabsnbie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 B 1
BE/ICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa HOK
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nmmoreka [JOK
4 v 10 1
1Bl MEXAY MPSAMBIMU U TJIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHoOrorpaHHuK" 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaunmMmeHoBaHHe pa3aeiioB U TeM nnudppoBLIe
Ne i/l P Konrtpoubusie IIpakTHueckue (upp )
MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
T 12

©J1a BpalleHuA https://m.edsoo.ru/1¢209e37

N bu6mmoreka [IOK

1

OonEMEI Ten > https://m.edsoo.ru/1¢209¢37

BekTophs! ¥ KOOpAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
p P poctp https://m.edsoo.ru/1¢209¢37

[ToBTOpeHue, 06001IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209¢37

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
undgposbie
Ne i/ Tema ypoka Koutpoabsnbie IIpakTuyeckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
OcHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 I/III3)06 a;KeHH;I Ha I/;C I1){I<axp' 1300 a>1<epHH;1 1 Bubamorexa [IOK
p . pHcy ’ p https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapalIeIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [ToHsTHs: epecekaronmecs MIOCKOCTH, 1 bu6nuoreka [IOK
IepeceKarouecs npsamas U II0CKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHA: epecekaronuecs MI0CKOCTH, 1 bubnmoreka [JOK
TIEpECEKAONINECS TIPSIMAast U THIOCKOCTb. https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 Bubmuotexa [JOK
PUCYHKaXx, Ha MPOCKIIMOHHBIX YEPTE)KAX. https://m.edsoo.ru/a63959ed
Bxoonas nposepounas paboma
HavanbsHble cBeeHust 0 KyOe v mupamue
5 X Pa3BEPTKU U MOJEIN élequI/IHp , 1 bubmmorexa [OK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanbHble cBeieHHs 0 KyOe U mupaMu/e,
6 X pa3BépTku U Mojenu. CeueHust 1 bubmmorexa IOK
p P ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
7 [TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH 1 bubnuoteka [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

CTCPCOMCTPHUUN: AKCUOMBI CTCPCOMCTPHUU U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/Occ5cdfe

[onsaTne 06 akcHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUU U bubmmorexa [OK
p pHH: p p https://m.edso0o.ru/239c8cb4
CIIECTBUS U3 HUX
[TonsiTe 06 aKCHOMATHUYECKOM ITOCTPOCHHUH
9 CTEPEOMETPUH: AaKCHOMEI CTEPEOMETPUU U bubmmorexa LOK
p pHi: p p https://m.eds00.ru/65¢6b106
CIIECTBUS U3 HUX
[TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH
10 CTEpEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U bubmorexa LIOK
p P P P https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHOe pacnoyioxKeHue npsiMbIX B
11 MIPOCTPAHCTBE: MIEpECEKATOIINECS bubmorexa LIOK
poctp - 1ep B ’ https://m.edsoo.ru/1a2520f6
MapasuleibHbIE U CKPEIIMBAIOIIUECS MPSIMbIE
[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B
12 IIPOCTPAHCTBE: NapajUIeIbHbIE IPSIMBIE B Bubmuotexa [JOK
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSMBIX
[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B
13 npocrtpadcTse: [lapannenbHOCTh IpIMOI U bubmmorexa [OK
pocip S Hap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIBl ¢ coHampaBiIeHHBIMU CTOPOHAMU bubmmorexa [OK
p p https://m.eds00.ru/9f4071b9
15 Yron Mexay IpsSMBIMHU B IPOCTPAHCTBE bubmmorexa [OK
Ay TP poctp https://m.edsoo.ru/fe733862
16 Yron Mexay IpsSMBIMHU B IPOCTPAHCTBE buGnnorexa LIOK
yip poctp https://m.edso00.ru/2935a9a0
17 [TapannenpsHOCTh MIIOCKOCTEM: bubmmoreka [JOK



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
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https://m.edsoo.ru/2935a9a0

napajiC/IbHbIC IMJIOCKOCTHU

https://m.edsoo.ru/2e18255

18 CaoiicTBa napajjIebHBIX TIOCKOCTEN Bubnmorexa [IOK
p https://m.edsoo.ru/e504d656
19 [Ipocreiinme nmpocTpaHCTBEHHBIE PUTYPHI HA bu6nuoreka [JOK
TUTOCKOCTH: TETpadip, KyO, mapaiiesenume]] https://m.edsoo.ru/4a28dc02
but6mmoreka [IOK
20 II i
OCTpOCHHE Cenetti https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 II i
OCTPOCHHE Ceneti https://m.edsoo.ru/ec26feSd
KonTponsHas padora no Teme "IIpsimbie u
22 IJIOCKOCTH B ITPOCTPAHCTBE Bubamorexa [IOK
Poctp ' o https://m.edsoo.ru/9a0a9¢56
[TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN
[lepneHauKyAIPHOCTD MPSAMOM U TUIOCKOCTH:
23 ne pneH HI/IK ynﬂ prIe 1| ﬂf/lme B bubmorexa OK
PHCHAHKY AP p https://m.edsoo.ru/b19f6asd
MPOCTPAHCTBE
24 [IpsimMble mapasienpHbIe U bubmmoreka [JOK
MEPHEHINKYIIAPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Ipsimble napasuienbHble U Bu6muotexa [JOK
HNEPHEHAUKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipr3Hak nepneHIuKyISIPHOCTH TIPSIMON U bu6nuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubmmoreka [JOK
IIJIOCKOCTHU https://m.edsoo.ru/79165d15
73 Teopema 0 IpsAMON MEPIECHANKYIISPHON bu6nuoreka [JOK
IUIOCKOCTH. https://m.eds00.1ru/635¢5087
Teopema o psIMOI MEPIIEHINKYJIIIPHOM
P P PHEHAHKYITD but6mmoreka [IOK
29 I0CKOCTH. [Iposepounas paboma 3a 1

nozyeooue

https://m.edsoo.ru/bd3745f8



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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TeopeMa 0 IpsIMOM EPIIEHIUKYJIIIPHOM

bubmunoreka LIOK

30
IIJIOCKOCTHU https://m.edsoo.ru/7d18834b
[lepnieHauKymsip 1 HAKJIOHHBIE: PACCTOSIHUE
31 oT IT)quI/I OyHJII())CKOCTI/I aCCTOSII)HI/Ie OT Bubnmorexa [IOK
. A P https://m.edsoo.ru/33c477d3
IpsIMOM 10 TIJIOCKOCTH
[lepnenauKyIsp U HAKJIOHHBIE: PACCTOSIHUE
32 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT bubmmorexa LOK
N P https://m.edsoo.ru/66fefadd
IpsIMOM 10 TIJIOCKOCTH
[lepnenauKyIsp U HAKIOHHBIE: PACCTOSIHUE
33 oT IT)OqKI/I oynnl(;cxocm aCCTOSII)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/a5b7b8e3
IPsIMOM 10 TIJIOCKOCTH
[lepnieHauKysip 1 HAKJIOHHBIE: PACCTOSIHUE
34 oT IT)OqKI/I oynnECKocm aCCTOSII)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/dbee22bc
IPsIMOM 10 TIJIOCKOCTH
35 VYrael B IpOCTPAHCTBE: YIOa MEXKIAY NPSIMOM bu6nuoreka [IOK
U IUVIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbI{ yroJl, TMHEHHBIA YroJl bu6nuoreka [JOK
JIByTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHbIi yroJ, JIMHEHHBIA yToJ Bu6muotexa [JOK
JIByTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [IepnieHAUKYIIAPHOCTD INIOCKOCTEMN: IPU3HAK bu6nuorexa [IOK
NEPHEHAUKYIISIPHOCTU JBYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
19 [leprieHAMKYIAPHOCTD IUIOCKOCTEM: MPU3HAK bu6nuoreka [IOK
MEPIEHANKYISIPHOCTH JIBYX MJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHAMKYIAPHOCTH MIIOCKOCTEN: IPU3HAK Bu6muotexa [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
N bubmuoreka [JOK
41 TeopeMa 0 TpEX NEpPHEHAUKYISIPAX

https://m.edsoo.ru/e4972cdc



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
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bubmunoreka LIOK

42 Teopema 0 Tpex mepIeH Ky 1ipax https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepneHIUKYIIsIpax bubmorexa OK
https://m.eds00.ru/91246736

KoHTposbHas paboTta 1mo Temam

44 "IlepnieHAUKYJISIPHOCTD OPSIMBIX U bu6nuoreka [IOK
mIockocTe" u "YTisl MeXAy NPSIMbIMU U https://m.edsoo.ru/56971ef3
I0CcKOCTSIMU"
[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE U bubnmoreka [JOK
HEBBIIYKJIbIE MHOI'OTPAaHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: n-yronpHas npu3ma; TpaHu U

46 OCHOBaHUS IPU3MBI; IIPSIMasi U HaKJIIOHHAs bubmmoreka [JOK
MPU3MBI; OOKOBAs U TOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI

47 [Tapannenenunen, NpsIMOyIroiabHbIN Bu6muotexa [JOK
napa’sulesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: n-yronpHas mupamMuia, TpaHud U

43 OCHOBaHUE MUPAMUIbI; OOKOBAsSI U MOJIHAS bu6nuoreka [IOK
[IOBEPXHOCTh IUPAMUBI; IPAaBUIIbHASL U https://m.edsoo.ru/fblcd0as
ycedu€HHas MupamMuaa
[TpaBuiIbHBIE MHOTOIPAaHHUKHU: TTOHSITHE
MPABHJILHOTO MHOTOTPAHHUKA; TPaBUJIbHAS

49 IIpU3Ma U NIPaBUIIbHAS IUPAMHUJIA; bubmmorexa LHOK

https://m.edso0o.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS MTUpAMUAA U
NPaBUJIBHBIN TEeTpasdap; KyO

50 [IpencraBnenue o mpaBUIIbHBIX bu6nuoreka [IOK

MHOTOTPaHHHUKAX: OKTa’ap, N0AEKa’dIp U

https://m.edsoo.ru/a0fdd5bf



https://m.edsoo.ru/52188a7d
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UKOCadIp.

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUKH, MPSMOH, TIIOCKOCTH.

but6mmoreka [IOK

51 C)
FICMEHTBI CHMMCTPHUH B IHPaMHAax, https://m.eds00.ru/b9e777d9
napauieNienuneax, MpaBuiIbHbIX
MHOTOTPaHHHUKAX
5 Brruncienue 371€eMEHTOB MHOTOTPaHHUKOB: bubmuotexa [JOK
pEOpa, AMaroHanu, yrisl https://m.edsoo.ru/6¢cdbecef
[Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOU
53 MTOBEPXHOCTHU MPSAMOM IPU3MBI, IUTOIIA/1b bubmmoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MTOBEPXHOCTHU MTPaBUIIbHON MUPAMMUIBI, bubmmoreka [JOK
TeopemMa O TUIOMAa OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOW MUPAMUIIBI
55 KonTtponbHas pabora o Teme Bu6muotexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 II 6 00
OIPITHE 05 OLBEME https://m.edso0.ru/7ad0020b
N bubmuoreka [JOK
57 06
DEM TIHpaMuIbt https://m.eds00.ru/235171b3
N bubmoreka [IOK
58 06
DEM TIHpaMuIbt https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 O05Be a
M THPaMHIART https://m.eds00.ru/79¢10312
60 O0BEM TUpamMuIbI bubmorera [IOK

https://m.edsoo.ru/2faadc3f
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bubmunoreka LIOK

61 O0né 1
HEM TIPHIMBT https://m.eds00.ru/79853608
62 O06BEM IpU3MBI 1 bubmorera [IOK
https://m.edsoo.ru/1€053890
bu6mmoreka [IOK
.. 1
63 ObLEm mp3MEI https://m.edsoo.ru/482d3£51
64 KonTtponbnas padota mo teme "O0bEMBI 1 but6mmoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 sHaHui. IlocTpoeHNEe ceueHU B 1 bubmorexa LIOK
’ p https://m.edsoo.ru/098bedad
MHOTOT'PAaHHHKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUM: MEXKIY
66 BYMS TOYKAMH, OT TOUKH JO OPSIMOMH, OT 1 bubmorexa LOK
By ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU
bubmunoreka LIOK
67 n §] 1
TOTOBAS KORTPOIbHAL pabota https://m.eds00.ru/b9146bc0
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUW. BeruncieHue yrioB: MexIy
68 CKPEMMBAIOIINMUCS IIPSIMBIMH, MEX 1 bubmorexa LHOK
p m\, Hl p ’ Y https://m.eds00.ru/56765¢8b
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXAY TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
undgposbie
Ne i/ Tema ypoka Kontpoabubie IlpakTHueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 Cdepa u map: eHTp, paanyc, TuaMmeTp; | bu6nuoreka [JOK
TJI0IA]Th TIOBEPXHOCTHU ChEpHI https://m.edso00.ru/0341bc2b
B3anmHuoe pacnionosxenue chepsl u

) IJIOCKOCTH; KacaTeslbHas MIOCKOCTh K | bubmuoreka [IOK
cdepe; maowaab chepsl. Bxoonas https://m.edsoo.ru/bed12a43
npogepouHas paboma

3 N3obpakenue cepsl, 11apa Ha IIOCKOCTH. | Bubmuotexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckasi HOBEPXHOCTb,

4 o0pa3yroniye HUINHIPUISCKON 1 bu6nuoreka [IOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.1ru/6054b8cl
MOBEPXHOCTHU
[ununnap: ocHOBaHMS U OOKOBas

5 IIOBEPXHOCTh, 00pa3yomas 1 oChb; 1 bubnuoreka LIOK

P ’ I?, y N ' https://m.edsoo0.ru/18816216
TUI0MIA/Ib OOKOBOM M MOJTHON OBEPXHOCTH
N300paxeHne HUINHAPA HA MIIOCKOCTH.

6 PazBépTka nmnunapa. CeueHus HUIMHIpa 1 bu6nuoreka [IOK
(TUTOCKOCTHIO, TApATIICIIBHON WUITH https://m.edsoo.ru/016e25eb
MEPICHIUKYJISIPHOW OCH IIUIUH/PA)

Konunueckas moBepxHOCTh, 00pazyronue
. P pasy bubmuoreka [JOK
7 KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA 1

KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHME U BepIlINHA,

8 oOpa3yronias ¥ 0Cb; IIOMAAb OOKOBOM 1 bubmmorexa LIOK
p }i = ’ Ha https://m.edsoo.ru/897dd3b2
MOJIHOM MOBEPXHOCTH

9 Yceu€HHBIN KOHYC: 00pa3yroIIre U BBICOTA,; bu6nuoreka [IOK
OCHOBaHUA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxeHne KoHyca Ha MIOCKOCTH.

Pa3BépTka konyca. CeueHusi KOHyca
10 (TITOCKOCTHIO, MAapaIIIeIbHON OCHOBAHHIO Bubmmorexa [IOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
U TUIOCKOCTBIO, POXOISIIEH uepe3
BEpILUHY)

1 KomMOuHammst Ten BparieHus u bu6nuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCAaHHBIN OKOJIO CQEpHI;

12 cthepa, BIMcaHHAss B MHOTOTPAHHUK HIIH B bubmorexa [IOK

pa, P https://m.edsoo.ru/0b136158
TEJIO BpallleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA bubmuoreka [JOK
00BEMOB T https://m.edso0o.ru/26a03tb7

but6mmoreka [IOK

14 O06Bé

DEM IRUHIHpa, Xoryca https://m.edsoo.ru/5513d87b

15 OO0BéM 11apa ¥ mIomaahb cepsl. bu6nuoreka [JOK
Ilposepounas paboma 3a 1 nonyzooue https://m.edsoo.ru/d189bde2
[TonoGHBIC TENa B TPOCTPAHCTBE.

but6mmoreka [IOK
16 COOTHOIIICHHS MEXTY TUIOIIAIMHU
N .. https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHK MTOJOOHBIX TEI

17 Kontponbhas pabota no remam "Tena bubmmoreka [JOK
BpanieHus" u "O0bvembI Ten" https://m.edsoo.ru/4a33a8ab

bubmunoreka LIOK

18 BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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Bbubmunoreka LIOK

19 Clo’)keHHe U BBIYMTAHUE BEKTOPOB
p https://m.edso0.ru/23f4f089
but6mmoreka [IOK
20 YMHOXEHHE BEKTOpA Ha YUCIIO
p https://m.edsoo.ru/dee379¢b
Paznoxenue BekTopa 1o Tpém
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio bubmorexa OK
p pam. 1ip https://m.edsoo.ru/a28fd74e
napajuiesenumneaa
Pemenune 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPaBUJl JEHCTBUH C bubmorexa [IOK
p P s https://m.eds00.ru/5a827900
BEKTOpaMHU
7 KoopauHaTHO-BEKTOPHBII METOA NTPU Bu6muotexa [JOK
pELIEHUU T€OMETPUYECKHUX 3a0a4 https://m.edsoo.ru/d3alfe30
[IpssMoyrosibHast CUCTEMa KOOPJIMHAT B
24 npocTtpancTBe. KoopanHaThel BeKTOpa bubmorexa OK
poctp . ' P pa- https://m.edsoo.ru/48db7058
[Ipocreitmue 3aga4n B KOOpAUHATAX
)5 VYron mexnay BekTopamu. CKkasspHOE bubmmoreka [JOK
MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruucnenue yrioB Mexay nIpsiMbIMU U bubmmoreka [JOK
IIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
7 KonTponpHas padora o Teme "BekTopsl u bu6nuoreka [IOK
KOOpPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHmE, 0600IICHNE U
)3 cucteMaTusanus 3HaHui. OCHOBHbBIC bubmuoreka [JOK
burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpEeHmE, 0600IICHNE U
. bubmuoreka [JOK
29 cucreMarusanys 3HaHuii. OCHOBHEIE

burypsl, GpakTbl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184
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MJIAaHUMETpPUN

[ToBTOpEeHME, 0600IIEHNE U
30 cucTeMaTu3alusa 3HaHui. 3agaun
HJIaHI/IMeTpI/II/I " METOABI UX pemeHI/m

but6mmoreka [IOK
https://m.edsoo.ru/7491efe0

[ToBTOpEeHME, 0600IIEHNE U
31 cUCcTeMaTu3anys 3HaHul. 3agauu
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/4dffda97

[ToBTOpEeHmE, 0600IICHNE U

1 cucrtemaTusanus 3Hanuil. OCHOBHbIE | bubmuoreka [JOK
burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoOMETpUHn

bubmunoreka LIOK
33 " 0 1
TOTOBAT KORTPOIbHAL pabota https://m.edsoo.ru/ec24dfc2
14 [ToBTOpenue, 06001IeHNE U | bubmmoreka [JOK

cUCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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