MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJTEPALIIN
Munucrepcerso oopasosanusi KpacHosipckoro kpas

MBOY «CeBepo-Enuceiickas CIII Nel um. E. C. Beaunckoro»

Paccmotpeno Cornacosano VrBepixIeHo

IIkoneHOe MeToJYecKoe 00beIHHEHHE 3aMecTHTENB AupekTopa no YP
yauTenei @ Cryxanosa E.H.
ITporoxon Nel ot 30.08.2024 r 30.08.2024r.
PABOYAS ITPOTPAMMA

(ID 3027700)

y4ednoro kypca «I'eomerpus (0a30BbIi YPOBEHbD)»

nast odyuarommxest 10-11 kiiaccoB cpeiHero 001ero o0pasoBaHus
Ha 2024-2025 y4eOHBINA 01

CocraButens:
Bopo6reBa XKanna HaunbeBna, yuurtens marematuku MBOY «CCII Nely;
JloBsiruna mapuna BinagumupoBHa, yuutesib maTemMaTuku MbOY «CCII Nely

rin Cesepo-Enucerickuii 2024 ron



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 OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYLUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO M WACATBHOT0, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
Tr€OMETPUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

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

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
HNOHSTUWHBIX OCHOB FT€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 4YelloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCJIOBHE €ro COIHUAIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KayeCcTB, MOSTOMY aKTyajbHa
3amaya (opmMupoBaHHS y O0OyYarONUXCsl 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 o0OyueHuss — o0OmeoOpa3oBaTeibHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydJalomuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUHN, BO3MOXXHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CTICIIUATBHOCTSIM, 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 o0pa3zoMm, oOydaroniygecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHUE YMEHHS, CBS3aHHBIC
co crnenu(puKod TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpUI0 Oolee
rIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHWe 1eAr OCBOCHHSI MPOTPaMMBI OOECTIeUMBACTCS 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 OKPYKAIOITIM 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
CUTyalUsIX U MPU U3YUYCHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATh MOJYUYEHHBIE 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
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOILECCOB, MOTUBHUPYET K
JanbHENIIeMy U3yUYEHHUIO PEeaMETa.

[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
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3nanue oOpa3za MPOBOAUTCS C OMNOpPOM 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 BpaleHus»,
«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
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbBIM [0 TojaM OOy4eHHs,
CTPYKTypUPOBAaHO TakuM o00Opa3oMm, 4TOObl OBJAJCHHE T'€OMETPHUUYECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TTPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CHUCTEMY I€OMETPUYECKHUX NPE/ICTABICHUNA OOyYaronuuxcs, paclupss u
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, 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’rap, KyO, mapasuieNenume]]; IOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXAY MNPSIMOU U
IUIOCKOCTHIO;  IBYIPAHHBIM  yroJ, JIMHEWHBIM YrojJ JBYTPAHHOTO  yrIJaA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TMmpsAMOM 70  IUIOCKOCTH,  MpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYJIIAPaX.

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
terpa’dap; KyO. IlpencraBieHne 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, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. 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 IWIMHIPUYECKON mMoBepxHOCTU. [lunwHnp: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAJb OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOoHyC: OCHOBaHUE U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 hL CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

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

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnesa u ciaeactBus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb ChEephl.

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

Ceuenus wmwiMHApa (DAapaJUIENbHO WM NEPHEHAMKYJAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHWIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTOopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACUCTBUM C BekTopamu. lIpsimoyrosibHas cucrema



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrOo OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

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

dusnyeckoe BOCIUTAHME:

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

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanu30BbIBATb COOCTBEHHBIE IKU3HEHHbBIC IJIAHBI;



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

IK0JIOrHYecKoe BOCIIUTaHHe:

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

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4eIoBEYeCKOM MJesATEeNbHOCTH, JTaroB €&
pa3BUTHS W 3HAUYUMOCTH IS PA3BUTHUS UUBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypod 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 YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanomuvie  noznaeamenwvuvle — Oelcmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIEC MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUNA, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpeNIe]ICHUs] ~ TMOHATUN, YCTAHABIMBATh  CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (opMynHpoBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

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



npemsiaraTh  KPpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

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

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

ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

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

e TPOBOJUTH CaMOCTOSITEIIEHO CTUJTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

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

Pabora ¢ nunopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1a4u;

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

e CTPYKTYpUpOBaTh MHGOpPMAIINIO, IPEICTABIATh €€ B pa3NMUYHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKamMueHble  Oelicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.

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>KJIeHHA 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 pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHUBUTyTbHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYkIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanouvie  pecynamuenvlie  Oelicmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/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 MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
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, HAUJAECHHBIX OIIMOOK, 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
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICIIUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (HUTYP: BHUJ
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 BBIYHCICHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C© MOpUMEHEHHuEeM (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 YepTeXax U
PUCYHKaX.

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

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

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

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

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yronire 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 CErMEHTa, BbICOTA
CerMEHTa; IIapOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMHCaHHBIN 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) TIIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]1a4, MPEeANOJaralouMX HECKOJIbKO IAroB PEIICHHMS], €CIU YCIOBHS TPUMEHEHUS
3a/1aHbl B IBHOU (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
U3BECTHBIE 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 HUCKYCCTBE.

[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, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Brenenue B ctepeomerputo 10
5 IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSIMBIX U MIOCKOCTEN
3 [leprieHIUKYISIPHOCTH MPSMBIX U 12
IIJIOCKOCTEN
4 VYTBl MEXy MPSMBIMHU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, PACCTOSHUS U YTIJIbL 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5) 0




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE

HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )

NPOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoTshI
pecypcebl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IeHNE, 7 1

cUucTeMaTH3allis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTPAHCTBO.
[TpaBua n300pakeHUs Ha PUCYHKAX:
M300paXeHUs TIOCKOCTEH, MapaieTbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmIOCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

[TonsTus: MEPECCKAIMNECH IIJIOCKOCTH,
MNEepeCCKarnmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaXx, Ha MPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeleHHs 0 KyOe 1 pamue,
ux pa3BeépTKu U Mojaenu. CedeHus
MHOT'OI'PAaHHUKOB

HavanpHbie cBeneHus 0 KyOe U mupamuie,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 AaKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPUU U CIEACTBHS U3 HUX
[TonsiTHE 00 aKCMOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX
[TonsiTrie 06 akcHOMaTHUYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX
B3aumHoe pacnonoxeHue npsMbIx B

1 IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIIUBAIOIINECs
psIMbIE
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaiebHbIE IPSIMbIC B
IIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B

13 npoctpancTie: [lapamienbHOCTh PSMOK U
IJIOCKOCTH

14 VYIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 Yron Mexay NpsSIMbIMU B IPOCTPAHCTBE

16 YTroa Meay IpsMBbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTh MIOCKOCTE:
napauieIbHbIE TIOCKOCTH

18 CBoiicTBa mapaylyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiimue npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 [TocTpoenue ceueHuit

21 [locTpoenue ceuenuii
KonTponsHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IPOCTPAHCTRBE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASAPHOCTD NPAMOU U

23 MJIOCKOCTH: TIEPIICHAUKYJISIPHBIC TPSIMbIC B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbIe U
NEPIEHIUKYISPHBIE K IJIOCKOCTH

o5 [IpsimMble napaenbHbIe U
NEepHeHANKYISIPHBIE K IJTIOCKOCTH

26 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

97 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIPHON
IJIOCKOCTH

29 Teopema o0 mpsMOH NMEPNEHANKYIISIPHON
IJIOCKOCTH

30 Teopema o mpsMOH NMEPNEHANKYIISIPHON
IJIOCKOCTH
[lepnenuKymsp U HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

39 [leprienauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, pACCTOAIHHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprienauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[leprienauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYTPaHHOTO yTJia

37 JIByrpaHHbIi yroJl, TMHEHHBIA YToJl
JIBYTPaHHOTO yTia
[IeprieHAUKYIIAPHOCTD IIOCKOCTEN:

38 MIPU3HAK TEPIICHIUKYIIPHOCTH JIBYX
IJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

40 NPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

41 Teopema o TpEx mepPHEHANKYISIPAx

42 TeopeMa 0 TpEX NEPHEHAUKYIIPAX

43 Teopema o TpEx mepPHEHANKYISIPAx
KonTtponsHas pabora mo Temam

44 "IleprieHIUKYISIPHOCTH MPSIMBIX U

mIockocTe" v "YTisl MeXAy NPSIMbIMU U




IocKocTIMu"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPDAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA

46

[Tpusma: N-yronpHas npu3ma; TpaHu v
OCHOBaHUs MIPU3MBL; IIpsIMasi U HaKJIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpsMOyTroJIbHBII
napa’sulesienuIie]l U ero CBOMCTBa

48

IInpamua: N-yrojgbHast NMpaMuaa, TPaHU U
OCHOBaHUE MUPaMU/JIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh NMUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYrojibHas MUpaMuaa u
MPAaBUIBHBIN TeTpasap; KyO

50

HpeI[CTaBJIeHI/Ie (0] HpaBI/IHBHBIX
MHOTOTPAaHHHUKAX: OKTadIp, TOJCKAdIP U
UKOCadIp.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B TUpaMuax,
napajuieienuneax, MpaBuIbHbIX
MHOI'OIPaHHHUKaX




Brraucnenune 2J1eMeHTOB MHOT'OI'PpaHHUKOB:

52 B} 1
pé6pa, TuaroHau, yribl
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABIIILHON MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHTponbHast pabota mo Teme 1
"MHuororpaHHuku"
56 [TonsiTrie 06 06bEME 1
o7 O06BEM nupaMusl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
65 3HaHuil. [locTtpoeHue ceueHmii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
66 3HaHUH. Beruncienue pacCTOsIHUN: MEXITY 1

ABYMs TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH N0 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMHU

67 Wrorosast kKoHTpoJbHASA paboTa

[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeruucieHue yrioB: MexIy

68 CKPEITUBAIOIIMMHUCS TTPSIMBIMH, MEKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MEXY IUIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, IuameTp;
TUTOIIA b TIOBEPXHOCTH CHEPHI

B3anmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y apruveckas MOBEPXHOCTD,
00pa3yromue UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uwHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPa HA TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IUIUHAPA (TTIOCKOCTBIO, TapaJIeTbHOM
WM NEPIEHAUKYIISIPHON OCH LIWJINHIPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHMYECKOW MTOBEPXHOCTH




KoHnyc: ocHOBaHME U BEpILINHA,

8 o0Opa3syrolas ¥ OCh; IJIOMAb OOKOBOM 1
MOJHON MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (MIII0CKOCTHI0, MApaJIIEIbHOM
OCHOBAHUIO, U MJIOCKOCTBIO, IPOXOISAIICH
4yepes BEPIINHY)

11 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 OO0BéM UIMHIIpa, KOHYyCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHo1IeHNs MEXy IUIOIASIMHU
MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

17 Kontponbnas padota mo Temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMHU

23

[TpsMoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreiimue 3ana4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluncnenue yrioB M1y IpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota mo Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alns 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHme, 06001IeHNE 1

31 cUCTEMAaTH3alWsI 3HAaHUN. 3amaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

39 cucreMaru3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, 0606H_IGHI:IG u 1
cHCTEeMaTH3alus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA::

A. T. MopuakoBuu «AnreOpa u Havana asammza 10-11» 10 xmacc: yuyeOHUK JuIs
0011e00pa3oBaTeNbHBIX yupekaeHuii — Mocka: Maemo3uHna, 2019 ro.

A. T. MopakoBuu «Anrebpa u Havana amamusa 10-11» 10 xmace: 3amayHuK Juis
0011e00pa3oBaTeNbHBIX YupekaeHuii — Mocka: Maemo3uHa, 2019 rox.

JI. C. Aranacsa «['eomerpus 10-11» yueOHHMK ansi 00mieoOpa3oBaTeNbHBIX YUPESKACHUNH —
Mockaa: IIpocsenienue, 2019 roa.

METOANYECKHUE MATEPHAJIBI U151 YUUTEJIA:

A. T. Mopakosuu. Anrebpa u Hadana ananmmsa 10-11. 10 xmace: mMeTromudeckoe mocodue s
yuutens — MockBa: Maemo3suHa, 2019 rog.

A. T'. Mopakosuu, E. E. TynpumHckas. AnreOpa u Hauama anammza 10-11. 10 kmacc:
KOHTPOJIbHBIE PabOTHI /sl 0011€00pa3oBaTeNIbHBIX yupexaeHuii — MockBa: MuemosuHa, 2019
rOoJ.

JI. O. JlenmmeBa, T. A. KopemkoBa. Anre6pa m Havyama u a”ammsa 10-11. 10 xmacc:
TEMaTUYEeCKHEe TECThl U 3aueThl JUIs 00meo0pa3oBaTeNbHBIX yupekaeHud — Mockaa:
Mmuemosuna, 2018 rog.

JI. A. AnekcannmpoBa. AnreOpa u Hadana aHamm3a. 10 Kjacc: CaMOCTOSITENbHBIE PadOTHI,
ydueOHoe mocodue it 001eo0pa3zoBaTeIbHbIX yupexaeHui — Mocka: Muemosuna, 2017 rog.
DeKTPOHHBINH yueOHUK — cripaBouHUK «CTtepeomerpust 10 — 11».

Hucku «Anredpa 10 — 11», «Kypc marematuku XXI Bekay, «Ypoku anreopsl 10 — 11», «Ypoku
reomerpun 10 — 11».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH:

HMHTEPHET: pemry EI'D.






