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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTo
TOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHJApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CII€UYUBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OO0pa3zoBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YYaroNXcsl.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyuYEHHUS T€OMETPHUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTUYeCKOU
IPaMOTHOCTH, U3Y4YEHHUS APYTUX yU4E€OHBIX AUCUMILINH. Pa3Butue y oOyuaronmxcs
IPABWIBHBIX IPEJICTaBICHUM O CYLUIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJTbHOTO M UACAIBHOT0, XapakTepe OTpa)KeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHW M MPOLECCOB pPEAIBHOIO MHUpa, MECTe
reOMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o0pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUINH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OPMHUPYEMOE NPHU H3YUYEHUH OO0YyYarOUMMUCS
MOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJI€ pEILICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YelloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIHHO BAKHBIX KayeCcTB, MOATOMY aKTyajbHa
3amada (opmMupoBaHHsS y O0OyYarONUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUAHOCTH OOpA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOW ACSTEILHOCTH 10 MHOTHM HAITPABJICHUSM.

Ilenp ocBoeHMs MporpaMMbl ydueOHOTro Kypca «l'eomeTpus» Ha 0a3z0BOM
ypoBHE o0OyueHusi — o0Omeo0pa3oBaTeibHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydJalmuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
VCIIOJIb30BaHUs CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX T€OMETPUN, BO3MOXHOCTH YCIIEITHOTO MPOJOJDKEHUST 00pa30BaHUs
TI0 CTICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayYeHa MJis
00y4aromuxcsi CpeaHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoM, oOydaroiygecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHYECKUE YMEHHS, CBS3aHHbBIC
co cnenu(puKOd TeoOMETpUd M HEOOXOAUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHI0 Oosee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHWe 1ear OCBOCHHSI IPOTPaMMBI  OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJBTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPYIKAIOLIEr0 MUPA;

e (dopMupoBaHHE YyMEHHs paclo3HaBaTh Ha YEpPTEXkKax, MOJEIIX U B
peaIbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaIlCHHS;

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

e (opMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH;

e OBJIAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
paccyX/eHus B XOJ€ PELICHUs CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UHTCIJICKTyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIICHMYS,



e (opmupoBanue byHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSIBJIECHUS T[EOMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsIX U TMPU U3YUYCHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIHpoBaTh HMX Ha SA3bIKE
TE€OMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJYUYEHHBIE PE3yJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKIIIOUEHUE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4YeHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JanbHENIIeMy U3yYEHUIO PEeaMETa.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUMU Y
yYalllUXCsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3aJad Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C ONOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKaHMUS.

OcHOBHBIE coaepkaTeNibHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMmble U TJIOCKOCTH B MPOCTpAHCTBE», « Tena BpalleHus»,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJEP)KATENbHBIM JIMHUSM, HO W IO T0JaM
00yueHHUsI Ha YPOBHE Cpe/IHETO 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pE3yibTaTam
OCBOEHHMsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o00Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECCKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TTPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAINCH B
OOIIyI0 CHUCTEMY I€OMETPUYECKHUX MPE/ICTABICHUNA OOyYaronuxcs, pacliupss u
yrayOusis e€, o0pa3ys MpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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



COIAEPKAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulelIbHble M CKpemmBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimive mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasuieNenume]]; HOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHINKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPALUICIBHBIE M IEPIEHAUKYISIPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJISIPHONW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ  JIBYTPAHHOTO  yIJIA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TmNpsAMOM 70  IUIOCKOCTH,  MpoeKuuss  ¢Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYIIAPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/Ibl; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMUJIbL; TPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl NOpu3Mbl M nupamuasl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; MPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHA; NPABUIIbHAs TPEYroJibHas MNHUPaMHUAA W TPaBUIIbHBIN
TeTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTU.  OJEMEHThl CHUMMETPUM B NHpaMUAaxX, Mapauielienunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucienne »SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMArOHAIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH WPSIMOM MPHU3MBIL.
[lnomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MUPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuabl. [loHstue o6 o0béMe. OOBEM
MAPAMHU/IbI, TPU3MBL.

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

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas MMOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImas W OCh, IUIONIAJAb OOKOBOW W TOJHOMN
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOH MoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
00pa3yrolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3anMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 hL CHEpHI.

N306paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
onucaHHBIM oOkoJI0 cdephl; chepa, BOUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM I1apa U II0IIaAb Chephl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

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

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTu U B mpocTpancTBe. ClI0KeHUE U BRIYNTAHHE BEKTOPOB.
YMHOKeHnEe BeKTOpa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBwil JACHCTBUH C BekTopamu. IIpsimoyroisibHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydyeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuraHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETroCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha PpOCCHMCKOrOo OOIIEecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HWCIIOJB30BAHUIO 3THUX JOCTKEHWW B JIPYTHMX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO 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  MPOoOJeMm;
OpPUEHTAIlMed Ha NMPUMEHEHHUE MATEMaTHUYECKHUX 3HAHUM ISl pEIICHUs 3a1ad B
00JIaCTH  OKpY’KalIlell cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JISI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEYeCKOM MesATEebHOCTH, JTaroB e¢
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS LUBWIM3ALKMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoWl KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUaroOwuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYJHCAlowe2o  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble Jjornyeckue 1eicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIEC MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUM, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpe/IeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccupuKalu, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
POBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (opMyNIHpOBaTH U  MNpPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

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



npemsiaraTh  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKHUX
YTBEPXKICHUM (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJBI;

e BBIOMpaTh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

e CaMOCTOSITENHPHO (HOPMYTUPOBATH OOOOIICHHUSI M BBIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIBIATH AePUUUTH UHGOPMALIMK, JAaHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U ISl pEUICHUSs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHHS;

e CTPYKTYypUpOBaTh MH(GOPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhblie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU M LIENISIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATh MOJTY4YECHHBINH Pe3yibTaT;

B X0/i€ 00CY>KJIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh MJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyIUpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yJbTaThl  pEIIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOHM U
WHUBUyJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEATEIHHOCTH, IUTAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBDY W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 33a]1a4H, BRIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YU4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa pelIeHus] MaTEeMaTUUEeCKOM 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJCHHBIX OIMOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJbTATOB IEATEIBHOCTH,
HAXOAHUTh OMIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IprMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMHOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIM 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 MHOTOTPAaHHUKOB (MUpamMuia; IMpU3Ma,
MPSIMOYTOJIBHBIN TIapaJlIeNIenune 1, Kyo0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS TUTSE
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbBIC U HAKJIOHHBIE TPU3MBbI, TTapalIeIICIIUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CEUEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHHUE TEOMETPUUECKIX BEIMYUH 10 00pas3iiaM Wiin
aIropuTMaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl MNPU PEUICHUU
CTaHJIaPTHBIX MaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHHUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Wiin
aIropuTMaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YTJOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPsIMONM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C© TMpUMEHEHHueM (QOpMyJ; BBIYUCIATH COOTHOILIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

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

W3Bnekarb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HUHMOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (aKkThl I PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMpEeAnoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W IPUMEHSTh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
IIMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (IUIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacroyoxeHue cepbl U MIO0CKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAJM  TOBEPXHOCTEH TeN  BpalIeHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (OPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B chepy ¥
ONMMCAaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



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

BoInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
buryp: BUJIl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInoMHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJJalO0T.

[IpuMeHsTh paBUIO MapasuieIenuIea.

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

Haxonutb cymMMy BEKTOPOB U MMPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuueckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoMX HECKOIbKO AroB PEIICHHUs], €CIIH yCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiimme reoMeTpuuecKue 3adaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XKJIEHHWE T€OMETPUUECKUX BEJIMYMH M0 00pa3laM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATP MpPOCTEWIIME MPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH MpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W TPUMEHSTh W3YUYEHHbBIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTHuecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MOHATHI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
Kontpoabusbie IlpakTHueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Bbu6nuoreka [JOK
1 B 10
BE/ICHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbIE M TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepneHUKyIAPHOCTD NPSIMBIX U 12 bubnumoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 1 1
VYTIibl MeXAY NPSMBIMU U TUIOCKOCTSIMU 0 hitps://m.edsoo.rw/1209¢37
Bbubnmuoreka [JOK
M 11 1
> HOTOTpAHHid https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
1
6 OOBEMEI MHOTOTPaHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHMs], paCCTOSHUS U YTJIbI 4 1 buommorexa HOK
p ’ P y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (undposbie)
Ne i/m Kontpoabsnbie IIpakTnueckue
NPOrpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmunoreka LIOK
! Tena ppamierns 12 https://m.edsoo.ru/1¢209e¢37
N bubmuoreka [{OK
2 OOnemb e > ! https://m.edsoo.ru/1¢209e37
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmorexa [IOK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600mIEeH e, 7 | bubmunoreka LIOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsbl
OCHOBHBIE TOHSTHSI CTEPEOMETPHU:
TOYKa, MpsiMasi, MI0CKOCTh,
npoctpancTBo. [IpaBuna
pocTp P bubmuorexa [JOK
1 n300pakeHUsI Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
MapajuIeNbHbBIX TPSIMBIX (OTPE3KOB),
CepelIuHbI OTPE3Ka
[TonsTus: nepecexaronuecs
2 IJTIOCKOCTH, IEPECEKAIOIINECS IIpsIMas 1 bubmorexa LIOK
> 11°P p https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTD
ITonsaTHA: nepecekaromuecs
3 IJIOCKOCTH, IEPECEKAIOIINECS IIpsIMas 1 buGnnorexa LIOK
> 11°P p https://m.edsoo.ru/db685¢73
U TUIOCKOCTb
3HAKOMCTBO C MHOI'OI'PaHHHUKaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaXx, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavaneHbie cBeieHUs 0 KyOe u

5 OUpaMUIE, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa IOK

P > 1% PasBep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
bu6mmoreka [IOK
6 HavansHbie cBeieHUs 0 KyOe u 1
Y https://m.edsoo.ru/3d8ffd32




nUpaMuJe, UX pa3BEPTKU U MOJCIH.
CeueHust MHOTOIPaHHUKOB

[Tonsatre 00 akCHOMATHUYECKOM

Bbu6nmuoreka [JOK
7 MTOCTPOSCHUH CTEPEOMETPUH: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
IToustre 00 aKCHOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI buGnnorexa LIOK
p p pHH: https://m.eds00.1ru/239c8cb4
CTEPEOMETPHUH U CIICICTBUS U3 HUX
IToustre 00 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubmmorexa LIOK
p p pHH: https://m.eds00.ru/65¢6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[Tonsatre 00 akCHOMATUYECKOM
10 IIOCTPOECHUH CTEPEOMETPUU: AKCHOMBI bubmmnorexa LIOK
p p pHi: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBUSI U3 HUX
B3anmHOe pacmnioniokeHue MpSIMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bu6mmoreka [IOK
MmapajuieIbHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapannensHOCTh TPSIMBIX U
MIJIOCKOCTEH B TIPOCTPAHCTRBE:
bu6mmoreka [IOK
12 NapasieabHbIE IPSMbIC B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX
MPSIMBIX
[TapannensHOCTh TPSIMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE: bubmmoreka [JOK
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IUTOCKOCTH
Bbu6nuoreka [JOK
14 VYTriab1 ¢ cOHanpaBIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAMHU

15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bubanorexka [HOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubanorexka [HOK
MapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
. . bubmuorexa [JOK
18 CaolicTBa mapajuiesbHbIX INIOCKOCTEHN
https://m.edsoo.ru/e504d656
[Ipocrelinme npocTpaHCTBEHHbBIE
19 (buUryphl Ha TUIOCKOCTHU: TETpad bubmorexa [TOK
P - TETPAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumne/
Bbu6nuoreka [JOK
20 I1 i
OCTPOCHHUE CEHCHIH https://m.edsoo.ru/1d434d0f
Bbu6nmmoreka [JOK
21 [TocTpoenune ceuenuii
TPOCHHE CeneiH https://m.edsoo.ru/ec26feSd
KontponbHas paboTa mo teme
” "IIpsiMbIe ¥ TIIIOCKOCTH B bubanorexka [HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTEH"
[leprieHAMKYIAPHOCTH MPAMOUN 1
23 nncr))cxocin'}llie Ii'IeH WK IJ)'ISI HbIE bubmmorexa LHOK
- TICPHCHAMIYIAD https://m.edsoo.ru/b19f6a5d
MPSIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienbHble U bubmmoreka [IOK
MEPIEHAUKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢c95
25 [Ipsmbie napauienbHbIE U bubnnorexa HOK
MEPIEHAUKYIISIPHBIE K IUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyISIPHOCTH bubmuorexa [JOK




MPSAMON U TJIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHIMKyIsIpHOCTH bubmmoreka [IOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsimoit bubnuoreka [JOK
MEPIEHANKYIISPHOM TJIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o ipsimoit bubanorexka [HOK
MEePNEeHANKYISPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubmmoreka [IOK
MEePNEeHANKYISPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[IeprieHAUKYJIAp U HAKIIOHHBIE:
31 aCPCTO;IiI/IeyOT IT)quI/I 0 TTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/33c477d3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
32 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenuKynsip U HAKIOHHBIE:
33 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTOCKOCTH bubmmorexa LHOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
[IeprieHAUKYJIAp U HAKJIOHHBIE:
34 a(iTOﬂiI/IeyOT quKI/I 0 IUTOCKOCTH buommorexa LOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTostHue OT MPSIMOM A0 MIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKILY bubanorexka [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yToJl, TMHEWHBIA YToJ bubanorexa [HOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmmoreka [IOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYIAPHOCTD MIOCKOCTEM: bubmmoreka [JOK




MPHU3HAK MEPIEeHIUKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEMN
IlepneHIUKYIAPHOCTE IIJIOCKOCTEH
39 np§3HaK negnegnnxynﬂpHocm JIBYX bubmorexa [IOK
. https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[TepnieHAMKYIAPHOCTD MIOCKOCTEM:
40 HpII/:E}HaK HeI})IHeIIzl[I/IKy.HSIpHOCTI/I JIBYX buommorexa LHOK
& https://m.edsoo.ru/ba75dc57
MJI0CKOCTEN
41 Teopema o Tpéx nepneHAuKyJsIpax buommorexa LHOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa [TOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHIUKYIsIpax bubmmorexa [TOK
https://m.eds00.ru/91246736
KontponbHas paboTa mo TeMam
44 "[leprieHIUKYIAPHOCTD NPSIMBIX U bubmmoreka [JOK
mrockocteit”" u "YTrael MexIy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMU"
[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOI'paHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIC bubmmorexa [TOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHasi npu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; IpsiMasi U bubmmoreka [JOK
HaKJIOHHAs TTPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHAsI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, NpsIMOYTOIbHBIN bubmmoreka [IOK

MapajuieNenuIie]l U ero CBOMCTBA

https://m.edsoo.ru/8a7be683




48

IInpamuna: n-yronbHas MUpamMuaa,
I'PaHU ¥ OCHOBaHUE MUPaMUIbI;
OOKOBast ¥ OJTHASI TOBEPXHOCTh
NIMpaMM/ibl; IPAaBUJIbHASL U yCEUEHHAs
nupamuia

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBunIbHBIE MHOTOTPAHHUKMU:
MOHATHE NTPABUIIBLHOIO
MHOTOTpaHHUKA; IPaBUJIbHAS TPU3Ma
Y TIpaBUJIbHAS TUPAMU/IA; TpaBUIbHAS
TpEyrojpHas NUpaMuia u
MIPaBWIbHBIN TeTpa3ip; KyO

bu6mmoreka [IOK
https://m.edsoo.ru/074c8865

50

HpeZ[CTaBHeHI/Ie O IMPaBUJIBHBIX
MHOTOTpaHHHUKaX: OKTadIP,
JOAEKadIP U UKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMmeTpus B TPOCTPAHCTBE:
CUMMETpUSI OTHOCUTEIIBHO TOYKH,
HPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMCTpPHUH B ITUpaMUIax,
napajijiejacnuieaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

bu6mmoreka [IOK
https://m.edsoo.ru/b9¢777d9

52

Briuncnenue 31eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHaly,
YIJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM
MPU3MBI, TUIOMIA/Ib OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH U

bu6mmoreka [IOK




MOBEPXHOCTH MPABUIILHON

MUPaMHIBI, TEOPEMa O IUIOIAIN
OOKOBOI TIOBEPXHOCTH YCCUEHHOM

https://m.edsoo.ru/5603e30b

MUPaAMUIbI
55 KontponbHas paboTa mo teme bubanorexka [HOK
"MHororpanHuku" https://m.edsoo.ru/a95t5c04
N bubmuorexa [JOK
56 IT 6 00
OIUITHE 0 OBbEME https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
57 06
HEM TTHPAMHIL! https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mpanu b1 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
> O0BEM mupamiE! https://m.edso0.ru/79¢10312
N bubmuorexa [JOK
60 O0BEM mupamiE! https://m.edsoo.ru/2faade3f
N bubmuorexa [JOK
61 OOBEM mpu3MbI https://m.eds00.ru/79853608
N bubmuorexa [JOK
62 OOBEM mpu3MbI https://m.eds00.ru/1¢053890
N bubmuorexa [JOK
63 06
DM TIPH3MET https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmmoreka [JOK
"OOBEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpeHue, 06001IEeHNE
65 cHUCTeMaTHu3aIvs 3HaHWH. bubmuorexa [JOK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpeHue, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Breluncienue paccTosHUN: MEXIY | bubnumoreka [JOK
JBYMsI TOUKaMH, OT TOYKH 10 IPSAMOMU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXTY
CKPEIIMBAIOIIMUMUCS TPSIMbIMHU
Bbu6nuoreka [JOK
67 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHWUH.
BrIunciaeHue yrioB: Mex
68 CerH_II/IBaIOI_HzIMI/ICSI HpSIMIiMI/I, 1 buGnnorexa LIOK
. https://m.edsoo.ru/56765e8b
MEXK]y IPSMOU U TIIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoabsnble IIpakTuyeckue p
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE
padoThl padoThI
pecypcsl
Cdepa u map: neHtp, paamnyc,
1 IUaMeTp; INIOIAaab HOBEPXHOCTH 1 buGnnorexa LIOK
P> P https://m.edsoo.ru/0341bc2b
chepsl
B3aunmHuoe pacrionoxxenue chepsl u
bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHasl MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momanas cepbl

3 N3o0pakenue cdepsl, mapa Ha | bubanorexka [HOK
mrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7{2
[Hunuaapuyeckas IOBEPXHOCTD,

4 o0pa3yromue HUIHHIPUIECKON | bubmmoreka [JOK
MOBEPXHOCTH, OCh IIMJIMHAPUYECKON https://m.edsoo.ru/6054b8cl
MOBEPXHOCTHU
[unmuuap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yomias u och; | bubmmoreka [JOK
IUIoIIas OOKOBOM M IIOJTHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300parkeHne NUIMHApA Ha
IUIOCKOCTH. Pa3BépTka nuiauHapa.

6 CeueHus UINH pa (HJ‘IOCKOCTII))IO 1 bubmorexa [TOK

H N P ’ https://m.edsoo.ru/016e25eb
napajyuieTbHON UIn
MEPIEeHIUKYISIPHON OCH LIMIUHAPA)
bubmmoreka [JOK
7 Konunueckas moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yrolne KOHHIeCKOU
IIOBEPXHOCTHU, OCh U BEpILLINHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHoBaHue 1 BeplInHa,

8 oOpa3syrolas 1 0Ch; IJIOMA b bubmorexa LIOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 1 MOJHON MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIZI/ISI " goszaI: buommorexa HOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIOCKOCTBIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TIPOXOASIIEH uepes
BEPILHHY)

1 KomOunanws ten BpameHus u bubmmoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpanHuk, OIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BMcaHHAs B bubanoreka [HJOK
MHOTOI'PAaHHUK WIH B TEIO https://m.edsoo.ru/0b136158
BpaIlICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB T https://m.edso0o.ru/26a03fb7

. bu6mmoreka [IOK
14 OObEM uuIHK/pa, Koy https://m.edso0.ru/5513d87b
N bu6mmoreka [IOK
15 OObém mapa u nomany chepe! https://m.edsoo.ru/d189bde2
16 [Tono6HbIE Tena B MPOCTPAHCTBE. bubmmorexa [OK

https://m.edsoo.ru/810cfleb




CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMAMHU
MOTOOHBIX TET

17 KonTponbnas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 10CcKOCTH U B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB buommorexa LHOK
https://m.edsoo.ru/23f4f089
Bbu6nmmoreka [JOK
20 ¥MHOJKEHHE BEKTOPA Ha N0 https://m.edsoo.ru/dee379¢eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMIUIAHAPHBIM BEKTOPAM. buommorexa LIOK
https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenue 3amad, CBI3aHHBIX C
22 IIPUMEHEHUEM IIPABUII JEHUCTBUN C bubmmorexa LHOK
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METOT
23 MPY PEUIEHUH T€OMETPUUECKUX bubmorexa HOK
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsamoyronbHas cucrtema
24 KOOPJMHAT B IPOCTPAHCTRBE. bubanoreka [HOK
Koopaunatsl Bexktopa. [Ipoctelimue https://m.edsoo.ru/48db7058
3aJla4M B KOOpJIWHATaX
)5 VYros Mexay BEKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
2 Brluucnenue yrios Mexy bubnuoreka [IOK

MMpsIMBIMHA U IIJNIOCKOCTAMUA

https://m.edsoo.ru/8etbe78¢




KontponbHas paboTa mo teme

27 "BekTophl 1 KOOpAUHATHI B 1 bubnmorexa LHOK
. https://m.edsoo.ru/77¢c22fc5

MIPOCTPAHCTBE
[ToBTOpeHmEe, 0600IIEHNE U

)3 cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHN
[ToBTOpeHmE, 0600IIEHNE U

29 cucrtemaTtusanus 3Hanuii. OCHOBHbIE | bubmuorexa [JOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHUEe, 06001ICHNE 1

30 cHcTeMaTH3anns 3HaHUH. 3amaun | Bbu6nuoreka [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 06001IEeHNE 1

31 cUcTeMaTHu3aIvs 3HaHui. 3a1aun 1 bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 06001IeHNE 1

0 cucteMmaTusanus 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

Bbu6nmuoreka [JOK

33 HToroBast KOHTpOJbHAs paboTa 1 hitps://m.cdsoo.rw/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomeTrpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPsiMas, INIOCKOCTh
79 [IpyMeHSTh aKCMOMBI CTEPEOMETPHUH U CIEACTBUSI U3 HUX MPH PEHICHUU
' r€OMETPUUYECKHX 3a/1a4
73 OHepI/IpOBaTB MOHATHUAMU: MNaAPAJUICIBHOCTE W HNCPIHCHIAUKYJIAPHOCTDH
' MPSAMBIX U ITIOCKOCTEH
74 KnaccudunupoBars B3auMHOE PacrojoKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YToJl, TPaHU JABYIPAaHHOTO YIJIa,
7.5 peOpo ABYTpaHHOTO yIiia, TMHEHHBIA YTOJ IBYTPAaHHOIO yIia, FpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHHUK, BBIMYKIIbIM M HEBBITYKJIbIN
' MHOT'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHHKaA, HpaBI/IHBHBII\/'I MHOT'OIrpaHHUK
1 Pacrio3naBaTh OCHOBHBIC BUIBl MHOTOTPAHHUKOB (THpaMuia, MpU3Ma,
' MIPSIMOYTOJIBHBIN MTapajuieienuIe1, Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUId
78 kinaccuukanuu  (BBIMYKJIBIE W HEBBIIYKIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble ¢  HAKJIOHHBIE IPU3MBI,
napajuieJIenuIe/Ibl)
79 OHepI/IpOBaTB IIOHATUAMMU: CCKYyIIasa IIJIIOCKOCTbD, CCUCHUC
' MHOTOTPaHHUKOB
710 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOI'PAaHHHKOB,

WCIIONB3YST METOJT CIEIOB

7.11

CTpOI/ITB CCUCHUA MHOTI'OI'paHHHUKOB METOJOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUryp:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HAXO0XKJICHUE TEOMETPUYSCKUX BEITUYHH IO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOJIbI TP
pelIeHUuu CTaHAApTHBIX MaTeMaTH4YeCKUX 3aJad Ha BBIYUCICHUE
PAcCTOSTHUN MEXIYy NBYMsI TOUYKAMH, OT TOYKH O MPSAMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPAMBIMHA

7.13

Pemarp 3a1aun Ha HAXO0XKJICHUE TEOMETPUUYCCKUX BEITUYHH 0 00pasiam
WIN aJIropuTMaM, MPUMEHSs WU3BECTHBIC aHAJIUTUYECKHUE METOJbl IpU
pEIIeHUU CTaHJIAPTHBIX MAaTeMaTHYE€CKUX 3a/lady Ha BBIYMCICHUE YIJIOB
MEX/y CKPEIIUBAIOIIUMUCA TPSMBIMH, MEXKAY MPSMOM M IUIOCKOCTHIO,

MCIKAY MJIIOCKOCTSAMHU, IBYI'PAHHBIX YTI'JIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMALHMIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTexax U pucCyHKax

7.17

[IpumensTh reomerpuueckre (PakThl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEIIoiarallliuX HECKOJbKO IIAroB PEHICHUS, €CIIA YCIOBHS

MIPUMEHEHUSI 3a/1aHbl B IBHOU (hopMme

7.18

[IpumeHsaTh npoCTEillline NpOorpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMCTPUICCKHUX 3a/1a4

7.19

IIpuBOaUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paCliIO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIC 3HAHHS Ha MIPAKTUKE: aHAIM3UPOBAThH PealbHbIe
CUTyallMM W TIPHUMEHSTHh W3YyYEHHBIC IIOHATUS B IMIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU copMyIHpOBaHHON poOJIeMsl,
MOJICTIMPOBATh PEalbHbIE CUTYallMHd HA SI3BIKE TEOMETPHUH, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIENTU C HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEOpeM, ammapara ajareOpsl, pemark NPakKTUIeCKUe 3a7a4un, CBI3aHHBIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa30BaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBaHusi
pe3yJjbTarta
6 I'eomerpus
OnepupoBaTh MOHITHIMHE: [TWIHHIPHYECKAs TTOBEPXHOCTh, 00pa3yIoIue
61 HWIMHIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yrompie  KOHHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoaTs B3auMHOE pacroiioKeHHe chepbl U INIOCKOCTH
OnepupoBaTh MOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJOsI, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Berancnare 00bEMBI M IUIOMIANM TOBEPXHOCTEH TENI BpalleHUS,
' FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
6.7 OTIMCaHHBIN 0KO0JIO cephl, chepa, BIUCaHHAs B MHOTOTPAHHHUK HMJTH TEJIO
BpalieHus
63 BpruucnsTe COOTHOUIEHUST MEXAY IUIOLIAJSIMU TOBEPXHOCTEH U
) 00BpEMaMU ITOTOOHBIX TEN
6.9 N300paxarh nzydaemble QUTYpbl OT PyKH M C IPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKHM W3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TeJ
BpalieHus
W3Bnekath, MHTEPIPETUPOBATH M MPEOOpPa3oOBBIBATH HH(OpPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCyHKax
[TpumensTh reomeTpuyeckrue (QaxKThl A PEHICHUs] CTEPEOMETPUUECKUX
6.12 3a7a4, MPEANoiararoliX HECKOJIbKO IIIaroB PENICHUs, €CIU YCIOBHS
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
6.13 OrniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimomasaTs ,Z[GI>'ICTBI/I$I CJIOXKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0JrazmaroT

6.15

[TpuMeHsTH MpaBUIIO Napaslieienunena Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJ MEXIy BEKTOpaMH, CKaJsipHO€ IMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMy BEKTOPOB U INPOU3BEICHHUE BEKTOpPA HA YUCIO, YIrojl
MEXY BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocTeiiine reoMeTpUYECKHE 3aJayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4d Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XXACHUEC T'COMECTPUUCCKHUX BCIWYHH I10 o6p33uaM HJIN aJIrOpUuTMam,
IMPpUMCHAA HU3BCCTHBIC MCTOJBbI npu pCHICHUN CTaHAAPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHIIME IPOTrpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPEOMCTPUICCKUX 3a1a4

6.22

IIpuBOIUTE NpHUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B IPUPOAE U

KHU3HHU, paCliO3HABATh NPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTH MONy4YeHHBIC 3HAHWS Ha TPAKTUKE: aHATU3UPOBATH
pealbHbIe CHUTYallid WM TPUMEHSTHh HM3Y4YEeHHBIC MHOHSATHA B IpoIecce
NIOWCKA pELICHUS MaTeMaTu4ecku c(HOpMyITUpOBAaHHONH MpOOIEMBI,
MOJETMPOBATh peallbHbIC CUTYAIlMH Ha S3bIKE TEOMETPHH, MCCIIEI0BAThH
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEIIMYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHOBHbBIE TOHATHSA CTEpPEOMETpUHU. ToukKa, MpsiMas, IMIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOGHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmono)keHuWe IOpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpelMBaromuecs npsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B TNPOCTPAHCTBE: IApaJUIeJIbHbIE IpsIMBIE B NPOCTPAHCTBE,
[apaJUIEIIbHOCTh TPEX MPSAMBIX, MAPAJLUIEIBHOCTh IMPSAMOM U IIOCKOCTH. YTIUIBI €
COHAIIPaBIICHHBIMU CTOPOHAMH, YTOJ MEXKAY MPsSMBIMM B  IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalljiesIbHbIE TNIOCKOCTH, CBOMCTBA MapajlIeIbHBIX
mockoctei. [Ipocreitmme mpocTpaHCcTBeHHBIE (DUTYpHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajieNenumne1, IoOCTPOSHNUE CeUeHU

7.3

[lepnieHAUKYIAPHOCTh IPSAMOM UM INIOCKOCTH: MEPHEHIUKYISIPHBIE MpPsSMbIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U NIEPIECHANKYJIIPHBIC K IIJIOCKOCTH, TPU3HAK
NEPHEHIUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIIIPHON
IUIOCKOCTH. YIJIBI B IIPOCTPAHCTBE: YrOJ MEXIy MPAMOM M IUIOCKOCTBIO,
JBYI'PAHHBIA yrOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKU A0 IUIOCKOCTH, PACCTOSTHUE OT NIPSIMOM 0
IUIOCKOCTH, MPOEKIUs (PUTyphl Ha IIOCKOCTh. [lepmeHauKyIspHOCTh IIOCKOCTEH:
IPU3HAK  MNEPHCHAMKYISPHOCTM  ABYX  Iuiockocteil.  Teopema o Tpéx

NEPIEHAUKYIIIPAX

7.4

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIC 3JIEMEHTBI MHOTOTDAaHHHUKA, BBIIYKJIBIE H
HEBBIIIYKJIbIE MHOIOTPAaHHHMKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yroiabHas
IpU3Ma, TPaHU U OCHOBAHMA IMPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mel. [lapamienenumnen, NpsMOyTroabHbIN NapaJlIeIICIIUIIE]
u ero cporcTsa. [lupamuna: n-yroiapHas NUpaMuAa, TPAHA U OCHOBAHUE MTUPAMMIBI,
OOKOBasl W IOJIHAS MMOBEPXHOCTb MHUPAMM[bI, NPaBUIbHAS U yCEUEHHAs NMUpaMUIA.

DIEeMEHTHI IIpuU3Mbl W IIHPAMHIBI. HpaBI/IHBHBIe MHOI'OIrpaHHUKH: IIOHATHUC




IPAaBWJIBHOIO MHOTOTpaHHMKA, INpaBUiIbHAs NpuU3Ma M IpaBUibHAs NHpaMuia,
IpaBUJIbHAS TPEYroJbHAs MUpPaMUIa U IPaBUIbHBIM TeTpasap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBI 1 TUPAMUBI

7.5

CummMeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOH,
MJIOCKOCTH. DJIEMEHTBhl CUMMETPUU B MUPAMUJIAX, MMapajuiesieluIe1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKAaXx

7.6

Bbruuciienue 31eMEHTOB MHOTIOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TMIOJHOM MOBEPXHOCTU NPSIMOM TNPHU3MBI, IUIOIIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMON Tpu3Mebl. [1mommans 60koBoi
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM MNHpaMHIbl, TeOopeMa O IUIOIIaIu

yceuéHHou mupamMuibl. [TonsaTre 06 o0béMe. OOBEM MUpPaMUIBI, TPU3MbI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEX Ty TIIOMIAIMU MTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpus

6.1

[{unuuapudeckas HOBEPXHOCTh, 00pa3yroliye UIMHIPUYECKONH TOBEPXHOCTH, OCh
UMWIMHIPUYECKON ToBepXHOCTH. LlunuHap: ocHOBaHHA U OOKOBasi MOBEPXHOCTD,

o0pa3yromias U 0Ch, MJIOIIAlb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yrolne KOHHUYECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHHMe W BeplInMHa, 0Opasyrolas U OcCh,
IJI0MIas OOKOBOW W TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBINM KOHYC: 0Opa3yroIlue u

BbICOTA, OCHOBAHUA U OokoBas IMMOBCPXHOCTH

6.3

Cdepa u map: nentp, paauyc, Juamerp, Miom@aab MoBepxHocTH cdephl. B3anmuoe

PAaCIIOJIOKCHHUC C(bepm N IIJIOCKOCTH, KacCaTCJIbHaA ININIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N306paxenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MIMHIpA U KOHYca

6.5

KomOuHanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIMCAHHBIA

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonsstue 06 oO0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO Tapayuienienumnena u ciueactus w3 He€. OO0bEM IIMHApA,

koHyca. O0BEM I1apa U mIomaas chepbl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOIICHHS  MEXKIY  IUIOMIASIMU

o7 MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYJISPHO OCH), CEUYECHHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa
BekTop Ha muockoctu M B mnpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmiio  mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpA.
6.10 IIpocreiimue 3amauv B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU W IIJIOCKOCTSMMU.

KoopauHaTHO-BEKTOPHBIN METO/ MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Brnanenne meromamMu J0Ka3aTeNbCTB, AITOPHUTMAMH PEIICHUS 3aad;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATH IMOHATUSMH: OINpEAEIICHHUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NpPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSATH UX; YMEHHE (POPMYyIHPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaATh MCTOL MaTeMaTHYECKOHU HWHAYKIUH,
NPOBOIUTh  JTOKAa3aTEIbHBIC PACCYKIEHHUS TpPU pEHICHWH 3a/ad,
OLICHUBATh  JIOTMYECKYIO0  IIPAaBUIBHOCTb  PACCYKIACHUN;  YMEHHE
OTIEPHPOBATH TMOHITHSIMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALMU HaJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar Uit OIMCaHUs PEATBHBIX MPOIIECCOB U SIBIICHUH H ITPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYrux yqe6HHx npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh Trpadbl Pa3InYHBIMU

croco0aMu; UCTIOIL30BaTh Tpad)bl IPH PEIICHUH 33714

YMeHHne omnepupoBaTh MOHSATHSIMH: HAaTypallbHOE YHCIIO, IEJI0E YHUCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palnMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszarejeM, Jorapupm 4UMciIa, CHUHYC, KOCHHYC ¥  TaHICHC
IMMPOU3BOJIBHOI'O0 4YHCJIa, OCTATOK IO MOAYJII0, PallMOHAJIIBHOC 4YHCIIO,
UppallMOHAIbHOE  YHCIIO,  MHOXXECTBAa  HATYypPAIbHBIX,  IEJBIX,
palroOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JeTUTeNhb U HauMEHbIIee
oOmiee kpaTHoe, anropuT™M EBKIMIa Mpu penieHny 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIMOHHBIMA ~ CHUCTEMaMH  CUHCIICHUS;  yMEHUE
BBIIOJIHATL BBIYUCIIEHUE 3HAUECHUU U npeo6pa30BaHH;1 BBIpa)KeHI/Iﬁ cO
CTENEeHsAMH MW JorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BBIp&)KGHHfI; YMCHHUC OINCPpHUPOBATH MNOHATUAMU: IMOCICAOBATCIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHYIecKas mporpeccus,
OCCKOHEYHO yOBIBafOIIash TeoOMETpHYecKass TPOrpeccHsi; yYMEHHE
3aJaBaTh MIOCJIICAOBATCIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMys; yMEHHE ONEpPHpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOJYJIb U aPTYMEHT KOMIIJIEKCHOIO
yucia, ¢opMa 3amuch  KOMIUIEKCHBIX YHCeN (TeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  anreOpanyeckas); yYMeTb IPOH3BOIUTH
apudMeTUYECKHE JIEUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; IPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTB
MOHATHSIMU: MaTpuma 2xX2 u  3X3, OonpenenuTeslb  MaTpHIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUSMU: PALUOHAIBHBIE, MppalOHAIbHbIE,
MOKa3aTelbHbIe, CTENEHHbIE, JIOTapu(pMUUYECKHEe, TPUTOHOMETPHUUECKHE
YpPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE ONEPHUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeolOpa3oBaHHe, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPaBHEHU, HEPABEHCTB W CHUCTEM; YMEHHE pEIlaTh YpPaBHEHMUS,
HEPABEHCTBA M CHUCTEMbI C IMOMOILIBIO Pa3IMYHBIX NPUEMOB; peLIaTh
YpPaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApPaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHUs] MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOMYHOCTD (PYHKIUH, OIPaHMYECHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIHH, SKCTpeMyM (GYHKIMH, HAaUOOJbIIIee U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HEMpepbIBHAS (DYHKITHSI, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPon3BoaHAs (PyHKINHU, TEOMETPUICCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTEHHBIN
MHTErpajl; YMEHHE HAXOOUTh aCHMNOTOTHI rpaduka (DyHKIUH;, yMEHHUE
BBIYUCIIAT  TPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIIMHN (YHKIMH, HaXOANUTh YpaBHCHHE KacaTelbHOH K Tpaduky
(GyHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIONb30BaTh MNPOM3BOAHYIO JUIS HCCIEIOBaHUS (QYHKIHH,
HAXOJIUTh HAWOOJbIIME M HAUMEHbIIWE 3HA4YeHUs (YHKIMA; CTPOUTH
rpaKy MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanu3a; NPUMEHATH NPOM3BOJHYIO JJIsi HAXOXKIEHHUS HAWITYyYIIero

PEICHHA B INPUKIAIHBIX, B TOM YHUCJIC COLHUAJIbHO-DKOHOMUYCCKHX H




dbuznyecKuX 3a7auax; HaXOIUTh TUIOMIAN U O0BEMBI (DUTY C TTOMOIIBIO
WHTErpajia; MPUBOIUTH NMPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (QYHKIUH, JHHEHHAs (DYHKIUSA, KBaapaTHIHAS
byHKIMA, panuoHaabHas byHKIH, CTETEHHAs byHKIH,
TpUroHomerpudeckne (GyHKOuM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKIMHM, TIOKa3aTeldbHas M Jorapugmuyeckas (yHKIMH; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPadUKHU ISl U3yUYEHUS POLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUN 3a]ad W3 APYTUX YYEOHBIX NMPEIMETOB H
3a[a4 U3 peasibHOW JKU3HHU; BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXITY
BEJIMUMHAMH; HCIHOJB30BaTh CBOMCTBA M Tpadukn QYHKIOMHA I
peleHus ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamMu; n300pakaTh
Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBAa PEUICHU ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4¥ U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
(dbuHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHUS, HEPABEHCTBA U MX
CHUCTEMBI TI0 YCIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE pEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh PE3yJIbTATOB; yYMEHHE MOIEINPOBATH
peabHBIE CHUTYallMd Ha S3bIKE MATEMaTHKH; COCTaBISTH BBIPAKEHUS,
YpaBHEHHUs, HEPaBEHCTBA M MX CHCTEMbl 110 YCJOBHIO 3aJayH,
UCCJIEOBATh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeHee apuPMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHus,
CTaH/JAapTHOE OTKIIOHCHHE YHCIOBOrO Habopa, yMEHHE W3BIICKATh,
UHTEPIPETUPOBATh WMH(GOPMALIMIO, TPEICTABICHHYI0 B Tabmumax, Ha
quarpammax, rpadukax, OTpaskarolyr0 CBOMCTBA peallbHBIX MPOIECCOB U
SBJICHUH; MPEACTaBIATh HHYOPMALIMIO C MMOMOIIBIO TaOJIHIl U AUATPAMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHCJIE C NMPUMEHEHUEM
rpaguyeckux METOJIOB M  DJIGKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIICIOBAaTh COBMECTHBIE HAOJIOJACHHWS C TIOMOIIBIO JHArpaMMm

paccerBaHMs U JUHEUHOW perpeccuu




YMeHue OoInepupoBaTh IOHATUSMU: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TI'paUUYecCKUX METOM0B; HPUMEHSThH
(GOpMyJBl CIIOKEHHSI M YMHOXEHHs BEpOSATHOCTEH, (HOpMyiy MOJIHOU
BEPOATHOCTH, (popmyny bepHyiuim, komOuHaTOpHBIE (QaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITMH; yMEHHE OIEepUpPOBaTh
HNOHATUSMM: CIy4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMAaTUYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyyaifHOW BeIMYUHBI, (YHKIMH paclpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOIO, IIOKAa3aTEJIBHOIO M HOPMAJIBHOTO PAaclpeAcieHUl;
YMEHHME MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpefeeHul IS
peleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOABI BBIOOPOUYHBIX HCCIIEAOBAaHUI; yMEHHE TPUBOJUTH IPUMEPHI
IPOSIBJIEHUS] 3aKOHA OOJIBIIMX YHMCENT B HMPUPOAHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HpIoTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCy>KICHUS [T PELLICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIUIA, IUIOCKMH yrodi,
JBYI'PAHHBIA yroJl, TPEXTPAHHBIM YIOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJUIeIbHOCTh U NMEPHEHINUKYISPHOCTh NMPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMHU, PACCTOSHUE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEXKIY
IPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/la4 M3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOILErO MHpA; CTPOHUTH
MaTEMAaTHYECKHE MOJENH C IOMOIIBIO T'€OMETPUYECKHX IIOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIans (GUrypel, o0bEM (Gurypsl,
MHOTOTPAaHHHK, NPABIIBHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpaIlleH!s], HWIMHAP, KOHYC, Imap, cdepa, miomans cdepsl, IIOmaIb
MOBEPXHOCTU TMHMPaMMJbI, TPU3MBI, KOHYyCa, IMIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO TMapaijiesienumea, MUpaMuibl, TPU3MBbL, LUIUHAPA,




KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUCHMUs] KOHyca M IWJIMHJPA,
napajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTh,
Kacaromasicss cdepbl, MUWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, QUTYPHI U MMOBEPXHOCTH
BpAIICHUs], UX CEUCHHUs], B TOM UKCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITETLHO
dbopMyIUpOBaTh OMpEEIICHUs U3YdaeMbIX (PUTYp, BBIIBUTATH TUTIOTE3BI
O CBOMCTBAaxX U MpU3HAKAX F€OMETPUUYECKUX (GUTYyp, 0OOCHOBBIBATH WM
OTpOBEpraTh HWX; YMEHUE MPOBOAWTH KIacCHUPUKaAIUMIO GUTYp TIO
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYmMmenne OIICpHUPOBATH IIOHATUAMMU: JIBHUKCHHUC B MMPOCTPAHCTBC,
napajiebHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOAOOMs, TMOAOOHBIE QUTYPBI;, yMCHHE
pacro3HaBaTh paBHbIE W MOJOO0HBIE (QUTYpBI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXWUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
NpU PEIICHWW 3a/a4y, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) NpH pPEUICHWH 3a1ady M3 APYTruxX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJd, IUIONIab, O0BEM, IUIOIIAb MOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOMAAb Chepsl;
00bEM Ky0a, MPSIMOYTOJIBHOTO TapaJuIe/IeNuIe/ia, MMPaMUIbI, TTPH3MBI,
IWJIMHIpPA, KOHycCa, Iapa; yYMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI0O0HBIX (hUTYyp
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YMeHue oneprupoBaTh NOHATUAMU: IPSIMOYTOJIbHASL CHUCTEMa KOOPJIUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOd MEXKIY
BEKTOPAMH; YMEHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIM METOA
JUISL  peUIeHHs TEOMETPUUYECKHMX 3aJad © 3aj]ad JPYTruX Y4eOHBIX

MIPEIMETOB
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YMenue BBIGI/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOA JI1 PpCHICHUA  3aldd4u,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTCMATUKKW B H3YUCHUU IMPUPOAHBIX U
O6H_[€CTBGHHI>IX nmpoueccoB " HBHGHHﬁ; YMCHUC  PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HUCKYCCTBC, YMCHHEC IIPHUBOJUTH




IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M MHPOBOU

MaTeMaTU4eCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HarypanbsHble u nesnbie yucia. [IpusHaku 1eIMMOCTH LENbIX YUCeN
1o Panmonaneubie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIICHTHI,
’ OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHON cTerneHHu. JelcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbiM nokazareneM. CTeneHb ¢ palluoHaIbHbIM NoKa3zateseM. CBoiCTBa
' CTENEHU
Ls CuHyCc, KOCHHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHbIC U HATYPATBHBIC JTOTApU(HMBI
JeiictBuTenpHble  unciaa.  ApuMETHUECKHE OIEepaluud C  JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHble BHIYUCIEHNUS, PpaBUjla OKPYIJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCICHUI
1.8 [IpeoOpa3zoBanue BeIpaKECHUH
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenwie 1 1poOHO-palMOHATIBLHBIC YPAaBHCHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHH
24 [Toxa3zaTenbHbIC U JOrapUPMUUECKUE YPABHEHUS
2.5 [emnpie 1 1poOHO-paioHaTbHBIC HEPABEHCTBA
2.6 UppanmonaibHbie HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsl JTUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI




3 OyHKUIUYU U TpaduKu
11 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. B3anmuo oOpaTHbIE
' bynkuun. Yérapie 1 HeuéTHBIC QyHKIMU. [leproaudyeckue GyHKITUN
O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWd GyHkumu. Hymm ¢yHKInU.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumyMbl ¥ MHUHMMYMbI (GyHKIMHM. HamOGonbliee u HauMeHbllee 3HAYCHHE
(GYHKINN Ha TPOMEXKYTKE
13 CrenenHass (yHKIMS C HaTypalbHBIM M LENbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-0l CTEIIEHU
34 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Toukn paspbiBa. AcumnTorel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIMH,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nmporpeccur. @opmMyina CI0KHBIX MPOIEHTOB
4 Hauvana mareMaTn4eckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 31€MEHTAPHBIX (PYHKITHIA
[IpumeHenne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxokaeHne HanOonbIIero U HaMMEHbIIEr0 3HaYeHHUs (YHKLIMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHOxecCTBa U JIOTUKa
5.1 MHoxecTBO, Onepaluy HajJ MHOXKecTBaMuU. J[narpamMmel Ditnepa — BenHa
5.2 Jloruka
6 BepositHoCcTh 1 cTatucTHKa
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpPALLECHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPLL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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