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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, U3Y4YEHHUS JAPYTUX yU4EeOHBIX 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-HAYYHOM 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 MCIIONB3YIOTCS NPU PEUIEHUM 3a/1ad €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 oOOyueHusi — o0OmeoOpa3oBaTeibHOE U OOIIEKYJIBTYpPHOE pa3BUTHE
oOydJalomuxcsi  4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXXHOCTH YCIIEITHOTO MPOJIO0JDKEHUST 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 OKPYIKAIOITUM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHKH | 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  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UWHTCIJICKTyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMS;



e (opmupoBanue (GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsIX U MPU U3YYCHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJIYUYEHHBIE PE3yJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCS BKJIIOUEHUE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4YeHHs 3a/ady, peulaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOILECCOB, MOTUBHUPYET K
JanbHENIIeMy U3YUYEHUIO PEaMETa.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IIPEIACTABICHUMU Y
yYallluXcsi B Kypce CTEpPEOMETPUU MPOBOAMTCS 3a CUET pelIeHUs 3a1ad Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCS C ONOpPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «IIpsiMmble U TIIOCKOCTH B MPOCTPAHCTBE», « Tena BpalleHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJEP)KATEIbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjbTaTam
OCBOEHHUSl pabodyeil mporpamMmbl, pacHpeae€HHbBIM 10 ToAaM OOyuYeHwus,
CTPYKTYpUPOBAHO TakuM o0OOpa3oM, 4YTOOBl OBJAJE€HUE TE€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIIOCH IOCJIEA0BATEBHO U MOCTYIATEIBHO, C
COOJII0/IEHUEM TPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIIUCH B
OOIIyI0 CUCTEMY I€OMETPUYECKHUX NPE/ICTABICHUN OOyYarouuxcs, pacliupss u
yrayOssis e€, o0pa3ys MpOoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM I1IVIAHE
Ha wusydenue reomerpun oTBOAUTCS 2 4yaca B Hedento B 10 kimacce m 1 4dac B
Henemo B 11 kmacce, Bcero 3a aBa rojga oOydenus - 102 ydeOHBIX uyaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimve mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasuiesenume]]; HOCTPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOM TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MNPSIMOU U
IUIOCKOCThIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TMNpsAMOM 70  IUIOCKOCTH,  MpoeKuus  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYJIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCceu€HHas MNHpaMuja. OJEMEHThl Npu3Mbl M nupamuasl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
teTpa’ap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojexa’ip 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, MMAroHAM, 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 IUlomaau yceu€éHHou mnupamuabl. [loHstue o6 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmHnap: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAb OOKOBOW W TOJHON
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC!
00pa3yrolye U BhICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
I0MAabL ChEphl.

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 06bEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpsIMOYTOJIBHOTO Tapaijenenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM I1apa U II0IIaab Chephl.

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

Ceuenus wmwiMHapa (DAapaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHMS
KOHyca (mapajuieIbHO€ OCHOBAHHWIO M MPOXOJAIEE 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUM C BekTopamu. lIpsimoyrosibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METO npu pelIeHnH r€OMETPUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«Maremartukay XapakTepu3yrTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIECHHOCTHBIM 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(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

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

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 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 3aHATHUAIX CHIOPTUBHO-03/I0POBUTEIBHOM
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



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

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIbHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEe Ha NMPUMEHEHHWE MATeMaTUYECKHUX 3HAHWM ISl pelIeHUs 3ajad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd M OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pPa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoWd KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  noznaeamenwvuvie  Oelicmeus, — 0bOecnevuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCC1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

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

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U 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 WCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHU M, YMO3aKIIIOUEHHUH 110 aHAIOTUH;

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

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMNPOCH], (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATH 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 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIleCcCa, 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 UWH(POpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

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

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

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  KOMAHIHOH W
WHUBUTyTBHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh 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.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI 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, HANJAECHHBIX OLIMOOK, 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 MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats 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, TPaBUIIbHBI MHOTOTPAHHUK.

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

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbBIE U HAKJIOHHBIE TPU3MBbI, TTapajlIeICIHUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 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 BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 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 BBIYMCICHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



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

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 YepTEeXax 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 UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

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

[IpyMeHATh MOTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOWCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUd Ha S3bIKE T[E€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

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 CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT 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) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUIl 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: I€KAPTOBbI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY
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, MPEANOIaratonX HECKOIbKO IAroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiire reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
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, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a/1a4d, CBSA3AHHBIE C HAXOXKJICHUEM TI€OMETPUYECKUX BEJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoandyecTBo yacoB

Bcero

KonTtpoabHubie
padoThl

JyeKTpoHHBbIe (LM pOoBbIE)
o0pa3oBaTe/bHbIE pecypchl

BBenenue B crepeoMeTpuio

10

https://academy-
content.apkpro.ru/lesson/824b5b2a-11dc-473a-
b3fa-b9213890e77d https://academy-
content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2

IIpsiMBbIE U TNIOCKOCTH B IPOCTPAHCTBE.
[TapayienbHOCTB IPSMBIX U IIJIOCKOCTEN

12

https://academy-content.apkpro.ru/lesson/5e88f16a-
c240-48cc-9adb-db2cab0bdbf7 https://academy-
content.apkpro.ru/lesson/4940b757-cab7-49¢ef-
8314-e9f108d0d1c4

IlepneHUKyIAPHOCTD NPSMBIX U
IJIOCKOCTEN

12

https://academy-
content.apkpro.ru/lesson/29832d4a-1fd3-404d-
8edb-c55h7¢7321c8 https://academy-
content.apkpro.ru/lesson/93bb0b91-29b9-4¢90-
91a4-23b99e81212a https://academy-
content.apkpro.ru/lesson/93167e33-a6bf-4032-
8b8c-d839e07af2a5

Vs MCXKAY NPAMBIMHA U IIJIOCKOCTAMU

10

https://academy-
content.apkpro.ru/lesson/09071ad6-8d3c-4414-
bd8a-f4b7650c7257

MHoOrorpaHHuK"

11

https://academy-content.apkpro.ru/lesson/alfaa434-
6352-4200-a4aa-e8f21b34170e

OO6BbEMBI MHOTOIPaHHUKOB

https://academy-content.apkpro.ru/lesson/c38a768d-
8281-4567-8ace-0d2c38f0fcle https://academy-
content.apkpro.ru/lesson/6136e6ef-deel-485b-a334-
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https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
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147396d32062
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 S)
11 KJIACC
KoumnuectBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpPOHHBIe (HH(ppoBbIe) 00pa3oBaTeIbHbIC
Kontpoububie | IIpakTnueckue
n/n TeM NPOrpamMMbl Bcero pecypcsbl
padoTshI padoThI
1 BekTopsl 1 KOOpIUHATHI B 15 9 https://academy-content.apkpro.ru/lesson/dec09c82-
IIPOCTPAHCTBE 4fed-45c5-8b5¢-5d16806132bd
9 T 15 9 https://academy-content.apkpro.ru/lesson/3ccb2fac-
e1a Bpatierii 977b-434e-8099-0067h356a878
3 OOBEMBI TET 13 1
4 [ToBTOpEHME, 0606H_ICHI:IG, o5 1
cCUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 68 6 0
1O [TPOI'PAMME



https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoanuecTBO 4acoB Jara
Tema ypoka
n/n Bcero U3YYCHUSA

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBO. [IpaBuiia
M300pakKeHUS Ha pUCYHKaX: U300paKeHus
TUTOCKOCTEH, TTapajlIeIbHBIX MPSMBIX
(OTpe3KOB), cepeMHBI OTpPE3Ka

IlonsaTus: MepeCCKarommrecs mIoCKOCTH,
NepeCcCKarnmmecs npsamas U rmiI0CKOCTb

IlonsaTus: MepeCcCKarommecs mI0CKOCTH,
NnepeceKkarommecs npsamMas U rmjiIoCKOCTb

3HAKOMCTBO C MHOTOTPAHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha MPOCKIIMOHHBIX YePTEkKax

HavanpHbIe cBeeHus o0 KyOe U mupamuze,
uX pa3BEPTKU U Mozenu. CeueHus
MHOT'OIPAaHHUKOB

HauanpHbIe cBeieHus 0 KyOe U mupamuze,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOTPaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUU H
CJICZICTBUS U3 HUX

[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

10

[onsaTne 06 akcHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

11

Bzaumnuoe PacCIOJIOKCHHUC IPSAMBIX B
IPOCTPAHCTBE: NEPECEKAIONIHECS,
napauleNbHbIe H CKPEIINBAIOIINECS IPSIMbIC

12

[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MTApaJUICIIbHBIE IIPSIMBIC B




IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX
IPSIMBIX

[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh NPSMON U
IJIOCKOCTH

14 VYIu1BI ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 Yron Mexay NpsSIMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD IIIIOCKOCTEMN:
napajuleIbHbIE IIOCKOCTH

18 CBoiicTBa mapaylyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIEC (GUTYPHI HA
IUIOCKOCTH: TETpa’ip, KyO, mapaiesenumes

20 [TocTpoenune ceueHwmii

21 [TocTpoenue ceueHuit
Kontponbnas padora mo teme "lIpsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN"

93 [IeprieHAUKYIIIPHOCTD NPAMOU U MJIOCKOCTH:
NEPHEHAUKYISIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

o5 [IpsimMble napaienbHbIeC U
NEPIEHUKYIISIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyISIPHOCTH PSIMON U
IIJIOCKOCTH

97 [Ipr3Hak nepneHIuKyISIPHOCTH PSIMON U
IIJIOCKOCTH

28 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIIPHOMN
IIJIOCKOCTH

29 TeopeMa 0 IpsIMOM EPIICHIUKYJIIIPHOM
IJIOCKOCTH

30 Teopema o0 mpsMOM NMEPNEHANKYIISIPHON
IJIOCKOCTH
[lepnenauKyIsIp U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUNTOCKOCTH, PACCTOSTHHAE OT
MPSMOM 10 TIIIOCKOCTH

32 [lepnenauKyIsIp U HAKIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIJIOCKOCTH, paCCTOSIHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

33

[IeprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

34

[TepieHaAUKYISp U HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35

VYrabl B IpOCTPAHCTBE: YTOd MEXIY NPsIMOM
U TUIOCKOCTbBIO

36

JIByrpaHHbIN yroJl, TMHEWHBIA YToJl
JIBYTPaHHOTO yTia

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOTO yTia

38

[lepnieHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIEHANKYISAPHOCTU JBYX IIIOCKOCTEU

39

[leprieHAMKYIAPHOCTD IUIOCKOCTEM: MPU3HAK
NEPHEHAUKYIISIPHOCTU JBYX IJIOCKOCTEN

40

[leprieHANKYIAPHOCTD IUIOCKOCTEM: MPU3HAK
NEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

41

Teopema o Tpéx nepneHAUKyIsIpax

42

TeopeMa 0 TpEX NEPHEHAUKYIIPAX

43

Teopema o Tpéx nepneHAUKyIsIpax

44

KoHTposbHast paboTta 1mo Temam
"IlepnieHAUKYJISIPHOCTD NPSIMBIX U
Al

mIockocTe" u "YTibl MeXAy NPSIMbIMU U
IJI0CKOCTSMU"

45

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKA
MHOTOTpaHHHKA

46

[Tpusma: N-yronpHas npu3ma; TpaHu v
OCHOBAaHUS MIPU3MBL; MIpsIMasi U HaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
MPU3MBI

47

[Tapannenenunen, NpsMOyTroJIbHBIN
napa’sulesienuIe]l U ero CBOMCTBa

48

IInpamua: N-yrojgbHast NIMpaMuaa, TPAHU U
OCHOBAaHUC TUPaAMUBI; 601(01331;1 U I10JIHad
MIOBEPXHOCTh NMUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MAPAMHU]IA




HpaBI/IJII:HI:Ie MHOT'OI'paHHUKU: TIOHATUC
IMMPaBUJIbBHOT'O MHOT'OI'paHHUKA; IIpaBUJIbHAA

49 MpU3Ma U NMpaBUIIbHAS MUPAMHU/IA; 1
NpaBUJIbHAS TPEYTOJbHAS MUPAMUIA U
NPaBUJIBHBIN TETPadap; KyO
[IpencraBieHne 0 MPaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp U 1
UKOCadIP.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJIEHO TOYKH, MPSIMOH, MIIOCKOCTH.
51 DJIeMEHTHI CAMMETPHUH B THpaMUax, 1
napaieNienuneax, mpaBuIbHBIX
MHOTOTpaHHHKaX
59 Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB: 1
pE€Opa, nuaroHasu, yrisl
[Tnomaas OOKOBOM MOBEPXHOCTH U MOTHON
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MIOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MIPABWIILHON MUPAMUJIBI, 1
TeopeMa O TUTOIIAIN OOKOBOI MMOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KonTponpHas padbora mo Teme 1
"MHororpasHuKd"
56 [TonsiTre 06 00BEMe 1
57 O0BEM TUpamMuabI 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM TUpamMuabI 1
61 O0BEM TPU3MBI 1
62 O0BEM TPU3MBI 1
63 O06BEM TIpU3MBI 1
64 KonTtponsHas padora no Teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHUEe, 0600IIEHNE CHCTEMAaTHU3AIINS
65 3Hanuil. [locTpoenue ceueHuii B 1
MHOTOTPaHHHUKE
66 [ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTHU3 AU 1




3HaHUU. BBIYKMCIIEHHE PACCTOSIHUI: MEXIY
JIBYMsI TOYKaMH, OT TOYKH 0 NIPSIMOH, OT
TOYKH JI0 TIOCKOCTHU, MEXKIY
CKPEIIMBAIOIIUMHUCA TPSIMBIMU

67

Hrorosast kKoHTpoOJbHASA paboTa

68

[ToBTOpeHUE, 0600IIEHNE CHCTEeMAaTHU3AIIUS
3HaHUU. BBIYKCIIEHHE YIITIOB: MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY
IPSIMOM U TIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YTJIIOB MEXAY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Kouanu. Jara
4yacos U3y4eHust
Ne i/ Tema ypoka
Bcero
BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1
CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB 1
3 YMHOXEHHE BEKTOpa Ha YHCIIO 1
4 PasnoxeHue BekTopa 1o TpéM HEKOMILJIaHAPHBIM 1
BekTopam. [IpaBuiio mapannenenunena
5 Paznosxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM 1
BekTopam. [IpaBuiio mapamnenenunena
6 Pemienue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUIT 1
JEHCTBUM C BEKTOPAMU
[IpsimoyronbHas cucTeMa KOOpAUHAT B TPOCTPAHCTBE.
7 Koopaunats! BekTopa. [Ipocreiimue 3a1auu B 1
KOOpPJIMHATAX
[IpsimoyronbHas cucTeMa KOOpAUHAT B TPOCTPAHCTBE.
8 Koopaunatsel BekTopa. [Ipocreiimue 3amaun B 1
KOOpJIMHATAX
9 KoHnTtponbHas pabota mo teme "BekTopsl 1 KOOpAUHATHI B 1
npocTpaHcTBe"
10 VYron mexay Bekropamu. CKajasipHOE TPOU3BEACHUE 1
BEKTOPOB
1 VYron mexay Bekropamu. CKaJIIpHOE IPOU3BEICHUE 1
BEKTOPOB
12 Brruncnenue yriioB Mex 1y MpsMBIMH H IJIOCKOCTIMU 1
13 KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIICHUN 1
reOMETPUUECKUX 3a7a4
14 KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIICHUU 1
reOMETPUUECKUX 3a7a4
15 KonTtponsHas pabora no Teme "MeTo KOOpAUHAT B 1
npoctpaHcTae”
16 Cdepa u map: UeHTp, paanyc, TMaMeTp; MI0Iaab 1
MIOBEPXHOCTHU Cepsl
17 Cdepa u map: UeHTp, paanyc, TuaMeTp; MI0MAab 1
MOBEPXHOCTHU CEpPhI
18 B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; 1




KacaTeJbHast IIIOCKOCTh K cdepe; MIomaab chepsol

B3anmHuoe pacrionoskeHue cepbl U IIOCKOCTH;

19 KacaTeJbHast IIIOCKOCTh K cdepe; MIomanb chepsol

20 N3o0pakenue cdepsl, mapa Ha mIockocTd. CedeHus mapa
Hunuaapudeckasi MOBEPXHOCTH, 00pa3yIoIIue

21 MAJTUHIPUYECKONU MMOBEPXHOCTH, OCh ITUIMHAPUUECKON
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS ¥ OOKOBAasi IOBEPXHOCTb,

22 o0pasyromias U 0Ch; IJIONIAIb OOKOBOW U MOJIHOM
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTb,

23 o0pa3yroniasi 1 0Cbh; IIOMAAh OOKOBOM 1 TTOTHOM
MOBEPXHOCTHU
N3ob6pakenne NMIMHIpPA HA TUIOCKOCTH. Pa3BEépTka

24 mmHApa. CeyeHus mumHApa (IUI0CKOCTHIO,
NapajuIeIbHON WM MEPIEHANKYIISIPHON OCH LIMIIMHPA)

o5 KoHunyeckast HOBepXHOCTh, 00pa3yone KOHUNIeCKOH
MOBEPXHOCTH, OCh U BEPIINHA KOHUUYECKOM MMOBEPXHOCTH

26 Konyc: ocHOoBaHue U BepiuHa, 00pasyronas 1 och;
TJI01AIh OOKOBOM M IMOJTHOM MOBEPXHOCTH

97 Konyc: ocHOoBaHMe U BepinHa, 00pasyronas 1 och;
TJI01A]Ih OOKOBOM M IMOJTHOM MOBEPXHOCTH

28 Yceu€HHBII KOHYC: 00pa3yroIIne U BLICOTa; OCHOBAHUS H
OOKOBast MOBEPXHOCTh

29 Yceu€HHBII KOHYC: 00pa3yroIIne U BHICOTa; OCHOBAHUS U
OOKOBasi MOBEPXHOCTh

30 Kontponbnas padota mo teme "Tena Bpamerus"
N300pakeHre KOHyca Ha IIIOCKOCTH. Pa3BEpTka KoHyca.

31 Ceuenust KoOHyca (TII0OCKOCTHIO, TApATIICITbHON
OCHOBAaHUIO, U TIOCKOCTbIO, MPOXOIALIEH uepe3 BepUINHY)

32 KomMOuHammst Ten BparieHus: ¥ MHOTOTPaHHUKOB

33 MHororpaHHHK, OIIMCaHHBIN OKoJIo cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WITU B TEJIO BPAIICHHS

34 MHororpaHHHK, ONUCaHHbIN 0KoJI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WITU B TEJIO BPAIICHHS

35 [Tonsitre 06 06bEMe. OCHOBHBIE CBONCTBA 00BEMOB TEJ

36 O0bBéM UIMHIpa, KOHYCa

37 O0BéM UIMHIpa, KOHYCA

38 O0BEM IUIMHpA, KOHYCa




39 O06bEéM mapa u miomaas cheps 1

40 O06bEéM mapa u miomaas chepst 1

41 O0BEM mrapa u mwiomaas cheps

42 [Momo6ubIe Tena B mpocTpancTBe. COOTHOMIECHUST MEKTY 1
IUIOINAASIMUA TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

43 [Momo6ubIe Tena B mpocTpancTBe. COOTHOMIECHUST MEKTY 1
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

44 Kontposbnas padota mo teme "O6bembl Ten" 1

45 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM. 1
OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca INIAHUMETPHU

46 [ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTU3allvs 3HAHU. 1
OcHoBHbIe GUTYPHI, GaKThI, TEOPEMBI Kypca MIaHUMETPUN

47 [ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTU3allMs 3HAHU. 1
3amaun MIaHUMETPUU U METOMBI UX PEIICHUS

48 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM. 1
3aaun MIaHUMETPUU U METOMBI UX PEIICHUS
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.

49 OcHoBHbIE GUTYpPHI, PaKTHI, TEOPEMBI Kypca 1
CTepEOMETPUH

50 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM. 1
OcHoBHBIC GUTYPHI, (AKTHI, TEOPEMBI Kypca INIAHUMETPHU

51 [ToBTOpeHue, 0600IIeHNE U CUCTEMAaTU3allMs 3HAHU. 1
OcHoBHBIE GUTYPHI, (AKTHI, TEOPEMBI Kypca INIAHUMETPHU

52 [ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

53 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIMS 3HAHUH 1

94 [ToBTOpeHUEe, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

55 [ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

56 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUH 1

57 [ToBTOpEeHUE, 0600IIEHNE U cUCTEMaTH3allvsl 3HAHUN 1

58 [ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

59 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIMs 3HAHUH 1

60 [ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

61 [ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

62 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATHU3AIIMs 3HAHUH 1

63 [ToBTOpEeHUE, 0600IIEHNE U cUCTeMaTH3allvsl 3HAHUN 1

64 [ToBTOpEeHUE, 0600IIEHNE U cUCTEMaTH3allvsl 3HAHUN 1

65 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATHU3AIIMs 3HAHUH 1




66 HToroBast KOHTpOJIbHAs paboTa 1
67 [ToBTOpEeHME, 00001IEHNE U CUCTEMATH3AIUs 3HAHUI 1
68 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* Marematuka: anrebpa U Hauajga MaTeMaTHYECKOTO aHAIN3a, TECOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byty3oB B.®., Kanomiie C.b. u

npyrue, AkimonepHoe oobmectBo «M3matenscTBo «IIpocBemnieHues

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



